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CALENDAR FOR 1897-98.

1897 FALL TERM —TWELVE WEEKS.
8 1, Wednesd Enroliment day.
Bmemw 2. 'rhm;!.qy—m term n:cll?uom begin.
Nmnbgr itl Wednmhy Fall term ends. S
WINTER TERM —TWELVE WEEKS.
November 26, Friday—Enrollment day.

November 29, Monday—Winter term recltations begun.
December 23, Thursday—Hollday recess begins, '

1898—
Janusary 6, Thursday—Winter term recitatlons resumed.
March 4, Friday—Winter term ends.

SPRING TERM —TWELVE WEEKS.

March 15, Tuesday—Enrollment day.

March 18, Wednesday—Spring term recitations begin.
June 10, Frﬁ;r—&pﬂng term uatiﬂlom smi.

June 12, , 4:00 P, 3.—Bi

.Tmlt,l[mdsy,ﬁaos. m—manmm

June 13, Monday, 3:00 7. M.—Review of Cadet ‘buthllun.
Juna 14, Tuesday, 9:30 o. m.—Li y soclety ¥

Juns 14, Tuesday, 2:00 P, M.—Alumnal snniversary.

June 15, Wednesday, 9:30 A. M.—Commencement exerclses.

SUMMER TERM—SIX WEEKS.

June 20, Monday—Recitations begin.
July 29, Friday—Summer term closes.

SUMMER VACATION.
September 1, Thursday-—Fall term begins.
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L. SALARIES PAID 1805-06,

Julls E Curliss

Total e WATRO.00

1. SALARIES PAID 1896-01.

1. H. Seerloy ST R T 1 1Y
R e S e SRR . 1,800.00
D. 8. Wright © 1,000.00
Albert Loughrldge ........ SRR B o o 2 i . 1,600.00
A. C. Page e 1,600.00
M. F. Arey 1,600.00

T W, Parlab.coeceocanannan R



‘George W. Newton
ﬂ;x Wallbank.......
¥ e B, Curtis =
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5. W, BAMEOD . e e oo ceeaacmmmenemmmm e aes

A. W. Rich ... 1,300.00
G. W. Walters ... 1,300,00
Anpa E. McGovern 1,200.00
€. P. Colgrove..... 1,200.00
Emma M. Ridley 1,100.00

Etts Suplee .. 5
Bara M. RIgEs . cceveceimcmncnmeaee cnmmmne a 900.00

Maurgaret Baker ....... $00.00
Marion McFarland... 900 00
Hearletta Thornton. . -- #00.00
Nellle B. Wallbank .. 800,00
Jonnie E. Curtls .. e §00.00
Myra E. Call.... 750.00
C. A. Frederick. 50,00
Eva L. Gregg .- 750.00
Bertha L. Patt.... T00.00
Robert Fullerton. . 650 00
Wm. A, Dinwlddle. oo 500.00
F. A. Fltegerald .. 300.00
Mary E. Shmnm—& mthl ....... 5 400 00
‘W. H. Bend R oo Lt e L LT e 720 00
Bertha Morri, 4 th - 180.00
Julia E, Curtiss

Edith C. Buck

Laura Faikler ..

b e e S
IIL
H H. Seerley.
M. W. Bartlett .

D. 8 Wright ........
Albert Loughridge ........
A C Page..oaunoain
M. F. Arey ...ca.-
L. W. Parlsh ...
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Willlam A. Dinwiddie
Julis B Curtlss.......

TotAl . ccvnaeecccneancnn

OTHER EMPLOYES,

SALARIES ALLOWED 1807-98.

Superintendent of bulldings and g diiensransaanssd. | R000
Engineer . .......c.e .

Total .. S .---8 4,080.00
SUPPORT OF THE SCHOOL FOR BIENNIAL PERIOD
1806-98,

I. APPROPRIATIONS FOR BIENNIAL PERIOD 1896-96.

hers' fund cenesss8 22,000
Pamml tenchers’ ond. oeeeeerineniianneneeeee A0 45,000

8 567,000

Total -.eenenes 14,000
1,000
2,000
1,000
500
1,000
1,000
. 5,000
Biolog e
Total fatd 8 80,000
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APPROPRIATIONS.

The Twenty-sixth General Assembly made the following
appropriations for the support of the State Normal school at
Cedar Falls for the biennial period ending June 30, 1608;
For teachors .....cccemcacanenas sresseneseasl 28,000
Contlngent exponses .. 12,000

P L P eyt e R Lt e i ) kbl 1,000
Repalrs 2,000
Librarian e 1,000
Military lnstruction ... ———— cene 1,000
Boller hoose and boller. .. Vs s e e R 3,000
i i R e e cemee 5,000
Library furniture, ele. ... iy - e 5,000
Blologioal laborRlOry . <coc e s cbosaeenrreramsamean corm e e mn e oee 500

Total o mae msa Sanasapeni FRE—

These appropriations all expire with the present biennial
period, and will not be avalilable for the support of the school
after June 80, 1805. Under statutes in force at the date when
the appropriations above named were made, the sum of $17,500
had been appropriated pnnually for the payment of teachers
and the sum of 8,000 annually for contingent expenses.

The total sum under these appropriations available for the
support of the Normal school during this biennial period is
therefore $59,000,

These appropriations being insufficient to support the school,
the board of directors is compelled to charge and collect from
each student a term fee of §5.

The fees so collected during the first year of this biennial
period amount to $18,075,

For instruction of pupils in the Training school, attending
from the Independent District of Cedar Falls and Independent
District Number 5, the board has received from these districts
the sum of §1,531.17, making a total of $14,606.17.

From the same sources the board hopes to obtain during the
second year of this biennial period the sum of £15,000.

Thus it appears that the board has and will have at ‘its com-
mand for the support of the school, during the biennial period
ending June 80, 1898, the sum of $118,606.17.

The appropristions allowed for librarian and military
instructor are just sufficient to pay the salaries of those officers.
The appropriation granted for a sewer has been expended for
that purpose, and the school now has as perfect a system of
sewerage as could be desired.
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Each of the other appropristions has proved insufficient to
meet urgent and necessary demands of the school, and the
board has therefore been compelled to increase the annual fee
paid by students from $10 to §15. Students sre now paying
about thirty per cent of the ordinary expense of malntaining
the school.

The board has paid to teachers during the first year of this
biennial period the sum of §31,900. It has contracted to pay to
teachers during the second year the sum of $35,950.

The total sum required for the payment of teachers is, there-
fore, $67,150.

The smount appropriated by the state for the payment of
teachers for the biennial period is $57,000, leaving a deficiency
of $10,100, which has or will be paid with » like amount col-
locted from students. Reserving the sum last named for the
payment of teachers from the fees collected and to be collected
from students, there remains the sum of £0,608.17 that may
be used to meet any deficiencies arising In other funds. A
large portion of the sum last named has already been used to
pay contingent expenses, and to meet deficlencies in the appro-
priations for a boller-house and boilers, for repairs, for books
for the library, for library and biological furniture and supplies,
and to pay the salary of an sssistant librarian. The balance
remaining will all be needed for the payment of contingent
expenses, to meet deficiencies in other funds.

The board does not mention these matters because it desires
to find fault with or to criticise the appropristions made by the
Twenty-sixth General Assembly, but bocause it feels the facts
ought to be plainly ststed. The board does not feel that it i
just to compel students to pay such large sums of money toward
the support of the school.

Studonts who attend the normal school spend from one to
four years lo complote the respective courses of study, and
they must necessarily expend at loast $225 cach year in morey.
Nearly all the students come from families possessed of limited
means, or deperd upon their own earnings for support while
attending school. The people of the state receive the bonefit
of the in cased efficloncy of all teachers who attend the normal
school, while the teachers, axcopt in & fow Instances, do not
receive sufficient pecuniary compensation to repay them for the
time and money expended.
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The following table shows the increase in the number of stu-
dents gince the year 1887:

1887, number enrolled. . ... ccaaciiiananians

i e e s R
1828, number enrolled... - 432
1889, number enrolled .. 541
1890, number enrolled... - 85t
1891, number enrolled. 746
1892, number enrolled. 706
1883, number enrolled. T3
1594, number enrolled... -~ TO8
1885, sumber sarolled... . 888
1806, number enrolled .. 986

1897, number enrolled..... .. ... S M

This table shows that there has been an increase of 556 in
the number of pupils who have attended the school in the ten
years last past, and that there has been an inerease of 883 since
the year 1894. It also shows that the people of the state
approve of the work done by the normal school, and explains
the increase in the cost of the school.

A the present date all the class or recitation rooms in the
three school buildings are occupied. Many of the classes are
so large that it is impossible for the teachers to give the per-
sonal attention and help to students that is neeied to obtain the
best results.

Practically the same conditions exist now that existed before
the erection of the new school building in 1805,

Within one year from the date of the completion of the new
building every foot of space within it was fully occupied, and
at this date there are at least 100 more students to be provided
for.
If it be asked why the board has not provided sufficient
buildings in which to properly instruet and accommodate the
increased number of pupils who attend the normal school, the
answer is that the legislature has failed to appropriate enough
money for the support of the school to enable the board to do so.

In the report made to the governor on September 1, 1893, the
board clearly stated the needs of the school, and asked for an
appropriation of $75,000 lo erect a new school building. The
Twenty-fitth General Assembly appropriated for a new build-
ing the sum of $386,000. The sum appropriated was insufficient
to erect a building of sufficient capacity to provide for the
increased attendance at the school. 8
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The policy that has heretofore been pursued with regard 1o
the support of the Normal school is unwise and axpensive, and
is » constant source of disappointment and annoyance to all
who are concerned in its management and success.

The report made by President Seerley to the board at the
close of the last school year truly states the cordition and
needs of the school. That report is herewith submitted, and
the board asks a careful consideration of all the matters therein
discussed.

The board is in accord with President Seerley in all that he
says, asks and hopes for.

His experience and conspicuous success justify him in speak-
ing '‘as one having authority " regarding all matters ecnrected
with tke school, and entitle his words to great weight.

The bosrd is not unmindful of the present financial condition
of the state, and it does not desire to adopt a policy with regard
to the Normal school that will not meet with the approval of
{he general assembly. The increased atteadance of the school
from year to year, and the increasing demand for teachers who
have received professional training, would seem \o justity the
board in believing that the people approve the policy hereto-
fore pursued aud that they desire a larger development of the
school. Many influential friends of normal instruction advo-
cate the policy of maintaining schools at other points in the
state. The duty of deciding that question rests with the gen-

. aral assembly of Towa. This board has been charged with the

duty of maintaining a normal school at Cedar Falls, and it
earnestly desires to make that school in all respects the equal
of any other normal school in the United States.

A comprehensive plan for the future maintenance of the
Normal school at Cedar Falls ought to be adopted by the next
general assembly. That plan ought to indicate, as nearly as
possible, the opinion of the general assembly with regard to
the future development of the school. The board could then
worlk to carry out the plan adopted with a clear understanding
of what is intended for them to do The things greatly needed
at the present time, and without whieh there cannot be any
larger development in the number of students, are more school
buildings, more teachers, more books for the library, and bet
ter equipments for the laboratories.

Upon the request of President Seerley and many teachers,
the board granted the use of the school buildings and library
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for a hool ducted for the special instruction of
teachers who, by reason of their employment in the district
schools, cannot aitend the regular sessions of the Normal school.
The summer school was in session five weeks; about one hun-
dred and eighty teachers attending. The board would be
pleased to see a summer school organized under authority from
the state and in part supported by the state.

The Normal school grounds comprise forty acres of land with
a surface somewhat undulating.

During the past summer, the board employed » competent
landscape artist to survey and plat the grounds. He has pre-
sented to the board a complete plan for making the grounds
useful as well as ornamental, and the plan has been approved.
It will be necessary, in order to carry out this plan, to change
the location of the roads 1o some extent, to do considerable
grading, and to plant & large number of trees. The plan

dopted is very simple and inexpensive, and interfares as little
as possible with the present arrangement and surface of the
. ground. Nothing has heretofore been done in the way of
improving the grounds upon & well defined plan.

The board asks for the following appropriations which do
not take into account any im to be oolleuud from students:

l'brpumtn!‘ h ¥ =7 S ra e e DU
For pay v of log y
For ropaira............ B S L e S £
For Hbeary, EMally ..\ cocici un inisicnansnasans masmesiiansn SO0
For cases, , and furaiture for library, udhlnnmq
TN e et e B B I W R T
!hrliln-u-lu, U SR £ Wl T S o R St
For librarian, Iy. Z wew  5OO
For military instructor, Iy . S T
For new bulldings, anbually for nu'u PO~ n i s e e B et 25,000
For lmp of grounds, annually...... 250

mﬁmmmmmuqmwo: the
school are herewith submitted.
The Board of Directors, by their committee,
1. J. McDurFIE,
Gro. H, MuLLIs,
W. A. Dorox.

REPORT OF THE PRESIDENT.




IOWA STATE NORMAL SCHOOL.

REPORT OF THE PRESIDENT.

T the Honorable Board of Divectors lowa-State Normat Schools

GENTLEMEN—I have the bonor to present herewith the
eleventh bienuial report of the Iowa State Normal school for
the biennial period ending June 80, 1507,

Cedar Falls, lowa, July 1, 1567, President.
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1. ENROLLMENT OF STUDENTS A8 TO SEX.

1895-94.  1506-87.

Men, Normal department.. .. .cocvommeemecsccsmanances 288 360
Women, Normal department. ..o oeoooeecoeeeaenn... 098 5 7
Total ..coaiiesnanss -a SRR - g 1217

111 DEGREES CONFERRED AND CERTIFICATES GRANTED.
1805-00.  1806-97.

Master of dldactios ........ooae 39 46
Bachelor of didactics .....c.... 'éll‘ BII
Primary teachers' certificates. . s 38 R
| T e e S L Rt T i e 170
N oTE—Oluss bt will grad in December, which will
o L B S poes S VR e
I[V. COMPARATIVE STATISTICAL REPORT.
ENROLLMENT. 1888 lmllm 1891|186 | 18031594 Imﬁil&ﬂ! 1897
1| & §... i 3 6 3
EEEEE TR
320 41 45| 58 |
ioioorl ot | T6| 94| 104] 122] 148 114} 140] 157 177
First year clnss ... $14] 371| 431] 454) 338 289) 300 34| 419
Summer term students. . .o...| - [eaee]iea |oeaif oo = L R
HIGH SCHOOL GRADUATES. il -
Third year class .. coneloastlomant o B [ e
Secol - 12 19 23] a6 47| 53| a1 75| 99
'!'irﬂn}‘&:-l;:lllm 20 ﬁJ 40 78| 62 @9 €8] 110] 143) 160
primary S —wmt V] vl eact] O LR
Bpecial students ........ e leslEm i any =] 4 18

Total e
ENROLLMENT AS TO
n .

e

11
432 541| 657 T48 T18| 708 BR8 1217

850
10/

17| 216| 101 214] 231] 276| 238
Rli % i«l 15| 400 477] 612 68| 88T
B41| 857 748 706| 713| T08| 8S§ 1217
15| 21 41 38 46
GA.J 601 87 ool 105 81 n
53 e8| 73| 108 mafx 119] 135 137
COUFEE - acsvasemsss 2 g N DL RN 1B NS Al (W= - 33
TRAINING SCHOOL ENROLL~-
M 5
v il 2 L 104
Broparatory sindetin ..ol e P (SRl e el o
Total . m[ m| mo]m

COMMENTS UPON THE STATISTICS.
i he
The comparalive view presented herewith, including t
_past ten years, shows a continuous and regular growth, and
gives some indication of the promise for the future. In the

b = e
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Iast report (1865) 1 stated that the close of the next biennial
period would show an annual enrollment of 1,000 students.
That promise has been more than fulfilled, as the above statis-
tics exhibit; and the s term stud of 1897 were not
included 1n the catalog for 1907, since it was issued before that
term opened.  There are good reasons for expecting this rate
of growth to continue for several years to come, and provision
should be made by the state to take care of the work in a way
that would insure satisfactory and creditable results. To this
end more building will be necessary in the near future and
more teachers must be added to the faculty.

1t is also worthy of note that two-thirds of the students
enrolled are teachers that have had experience in public schools,
and are, therefore, in the majority of cases, already eeli-
supporting. This has been cardfully investigated the past four
years, and the facts were uniformly the same. Another fact,
of interest at least, is that the students are nearly all beyond
the age of parental control, and are mwen and women already
entered upon a life-work. The men enrolled average as to age
nearly 22 years, and are, therefore, older and maturer than the
average student at college. With the majority of the students,
therefore, the question of intending to teach is not an unsettled
problem, ns they are old enough to know something of their
praferences as to occupation, and are also able to know from
experience whether they are likely to d in public school
work. For more complete details as to residencs and classifi-
cation of the students, information is obtainable from the cata-
logs of 1890 and 1867,

WHAT 18 THE SCHOOL DOING FOR THE STATE?

The enrollment shows that thero are a large number of
mature students coming snnually to this school, Of all these,
more than one-sixth complete courses of study and go out
permancntly, not fo retorn. Another class, onethird of the
entire enroliment, leave school for a time-for the purpose of
tesching uniil more means for continuing at school are accu-
mulated. Hence this school sends out aunually about 500 per-
sons who are to become at once a part of the state’s tesching
foroe, and whose work is largely influenced by the instruction
granted by the normal school.

In the next place, the leavening iufluence of the school is
felt in many of the county normal institutes, as the majority of




20 STATE NORMAL SCHOOL AT CEDAR FALLS [2c

county institutes held in any one year in the state have either
some former student or some member of the Normal school
facully engaged as an instructor. There are also a large num-
ber of high school teachers at work in the state who were edu-
cated at the normal school, and, as the high schools are a large
source of the supply of competent elementary teachers, the
influence of these normal graduates in this respect cannot be
rightly disregarded.

The Normal school students, wherever they are at work, are
a large factor in educational meetings—state, district and
county. The State Teachers' association enrollment shows
that Towa State Normal school representatives pay nearly one-
fourth of all the enrollment fees. This percentage of attend-
ance is equivalent at the great district meetings so that the
influences of the school upon the educational interests of the
state are not of minor character.

This attendance comes from every part of Iowa. There is
no county that is not represented during the year, as the filing
of the teachers' certificat-s shows. While it is true that near-
ness to & school has something to do with attendance, and that
certain parts of the state are better represented than others,
yet the students do not return to the counties from which they
came to the school, but they go wheraver it is easier to secure
employment at reasonable wages. Hence some counties that
have sent paratively few student: lly to the school
have more than their relative proportion of representatives
teaching within their borders.

One other point deserviog of notice is the large number of
students that are taught by each of our teachers. The school
is so conducted as to courses of study and as to plans of classi-
fication that it secures the largest returns for the money
expended, as the number enrolled gives large and economical
classes all the time.

THE PROGRESS OF THE BIENNIAL PERIOD.

{. THE PRIMARY TEACHERS' COURSE.

. TFor three years a course of study has been arranged for the
training and instruction of primary teschers. This course was
plansed with the fact in mind that teachers who go into this

1897, ) REPORT OF THE PRESIDENT. a

special line of work cannot afford, considering the salary obtain-
able, to spead more than & year in this special preparation. The
results of this effort have been very gratifying, ns the primary
teachers sent out have established the fact of the success of the
work and the practical outcome of such s system. In this course
the enrollment has increased from thirty-six in 1895 to seventy-
three in 1806 and to ninety-one in 1897, Every precaution has
been employed to reduce the probabilities of teachers entering
this course who are not promising to become good primary
teachers, and hence the quantity and the guality of the work
done has been excellent. Attention is directed to the course of
study as outlined in the catalogue for more specific information.

1I. THE NEW CENTRAL BUILDING—ERECTED IN 1805,

The Twenty fifth General Assembly granted the school an
appropriation for a new building in order to relieve the con-
gested condition. Under the act passed, this could not be
erected until 1805, and was first ocoupled in January, 1806, This
building has enabled the faculty o take proper care of the
growiog school and up to the present time has met the neces-
sary demande, but, being now completely cccupied, the question
of more room for classes and for teachers is already a pressing
one.

11l. FOUR YEAR SOIENCE COURSE.

Since the last report & new course of study, with more phys-
ical and natural sciences, has been added to the curricula to
meet the requirements made upon the faculty for science work
by those persons who desire to teach these subjects in public
high schools, The work in physics, chemistry, physiography,
physiology, zoology, botany, geology and biclogy is now, there-
fore, equivalent to any school in the couniry of this order and
class,

IV, PHYSIOGRAPHY AND GEOGRAPHY.

A new department of geography has been organized and
properly equipped with apparatus and other material. Geog-
raphy i not siudied any more after the common methed of the
past decade, but as & sci of the carth itself, thus saving the
time of the students by not duplicating other sclences, as has
been the custom for many years, and at the same time employ-
ing their thought and time upon scientific study that is partic-
ularly practical and useful to public school teachers in their
worlk in the schools.




22 STATE COLLEGE OF AGRICULTURE. [2D

4 Rental of rooms, diploma fees, and rental on & tract of donated land.
Considering these in their order we have:
1. A NATIONAL FUND FOR MAINTAINING THE DOLLEGE.
18COME.
For ncal year 16—
From endowment fand..........
From Morrill support fund .

For fiseal yoar 1807—
From sndowmont FURD. . .c..oooieiie coiiiiermain
From Morrill suppors fund.,

Total
Towal

EXPEXDITURES.

For fiscal year 15—
For salaries, charged salary Aceount, . covoiaes cocsmmrannn

For flacal year 187
?urllbrl.l charged salary scoouat...

Tatal for tho blennial m'rh'.ll

The foregoing statement shows that thl: o.xpendl&nm on Accouat af |.'he|e
national support funds during the biennial period
therefrom by the coliege treasurer in the sum of $1,553.20, thius reducing the
balance in his hands to the credit of these funds, from $14,470.70 1o #12,17.50.
It should, however, be aoted in this connection that 88,000 of the Morrill fund
of 1897 has not been drawn [rom the state treasurer and does not therefore
appear n this account,

1. NATIONAL EXPERIMERT STATION FUND.
INCOME.

From natlonal appropristion for 156
From natlonal sppropristion for 1597

sereversee ve B BOE0000

llmm-
Vor 188, over and above income Trom salos....;.....
For 187, over and above Income from sales,. ...,
This shows an excess of expenditures over income of 8292.14, thus reducing
the cash balance of §313.95 to the credit of the station at ﬂn beginning of the
biennial period to the present balance of g21.81,
TlI. STATE BUILDING, IMPROVEMENT AND REPAIR FUNDS,
raOM

Drawn from the state trossury during 1898, ..o,
Drawn from the state treasury daring 1567,
R s s i s SR
: EXPANDED.
During 1504, .,
TDraring 1997, ve

Total.,. s
Balance In hands of college
L R R P R e
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IV, MISCELLANEOUS ITEMS,

For fiscal year 1500—
Rent oo Bonated I, ..o ieeirainvanis srissssin

Rent of rooms to stodents snd lostructors. 1,000,588
DMploma fees . 27,00
Total..  LEan
For fiscul yeur
Rent on donated land, . .80
Rent of rooms to students and Instroctors, 200450
Diploms fens. . i g BT

Total. ..

Faor nae.l yoar 158

ng nod
Unﬂinluwnlmnll R N PP TP RS " #050

For fiscal year 1867
In repairiog and hmluhln[ dnrmllar! baildings and rooms... §  1,68.00
On diploms necount.. . .. o

The foregoing statement shows that the receipts on account of these miscel-
laneous items exceeded the expenditures by $16883, thus increasing the bal-
ances to thelr credit from &1,116.08 10 81,280.01.

1o making up my account with the college treasurer, he s debited with the
income as set forth in the foregoing statements, and is credited with the sums
expended as shown in these same exhibits. There also appears on each side
of his account an amount equal to the aggregate of the sales of the several
departments, since the proceeds of such sales are paid into the treasury and
are afterwards expended by the respective departments to meet current

The principal of acc lated | loans, when collected, is paid to the
treasurer and ehfnd to his account, while he is credited with the amount of
such funds driwn out for the purpose of making loans. These items, together
with the cash balance at the beginping of the year, make up the totals with
which he is debited and credited,

Putting this data In shape for ready reference and comparison, my account
with the college tressurer shows the tollowing receipts and expenditures for
the two years of the biennial period:

AQUOUNT WITH THE COLLEGE TREASURKR.
REBCRITTE YOR 19S,

Cash balance on hand &t the begloning of the yoar . ...
Income avallable for current sxp
Natlousl fund for malntainlng the college. ...
mll furnd fw-u-m-:-; thi oxperiment stution
I ropalrs,

. B ATHATE

il itams, nn explal
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Racolpts from sales of departmests afterwards used by these
departments:

Othor d'plnmlu

TOMAL . .ooeinimienrnennnrans o crmvanre
Accumulated lntenn fund nld In to be r-luruw

Total charged agalnst tho troasurer for 1880, .......
OENUHSEMENTS FOR 150

For malntenance of college 1a ts dep.nmenuoﬂmnnuo- o B OATHOED
For malntenance of experiment station. ceeee MLORRES B ROBET.S

Total ......
From state funds
From studeat fond

zourpa.u L ‘Inl-h« riations 36,485 S
wp-.lrlnn do-rmlw:y bulid.lnn und rooms, u.d pup

chasting diplomas..... ... AN, lllt -

!urlheyul.r ll.u?‘ll

Ot of mnl oxper nod i
Department sales expondod. . z
Accamulnted interest fund refnvested.

Totsl disborsements
Cnsh balance on hand,

RECEIFTE FoR 1507,

Cash balance oa md at tho begluniog of the year. .

Income

Ni fund n» 'l of college.. .

Kl of
Tor

Total..osrseaiines
Hecelpis from sales
Experiment station.

Oreamery ..
Other d-pnml-.

Mndp-.l oﬂc-n-plillln 1 be reinvested..

Totnl charged sgainst the treasurer for 1997,
HISBURSEMENTS FOR 1867,

mmw:w@n mgwunrm Mo

m,:umduﬁu!h mmuwi&th college treasurer and other
Mwwmhmmm:wmuhmm
racy: The state treasurer and Agent Knapp make monthly reports to my

v
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office of interest and rental collected, The account kept by me with each loan
and lease would show any failure on their part to account for interest or rental
due. The amounts collected are paid to the college treasarer monthly and,
as in the case of all other moneys received by him, he issues therefor receipis
in duplicate, the original of which is countersigned by me and the duplicate
filed in my office. In the matter of the annual appropriations of the national
government, nol only are the accounts chargeahle to the college treasurer cer-
tified to by the duplicate receipts, but these appropriations are definite in
amount and payable at particular dates. State appropriations are drawn only
on requisitions signed by the chairman and secretary of the board of trustees.
Itemized statements of room rent and fees collected are filed in my office by
the heads of the different departments. These, with the inventories filed and
the treasurer's vouchers, render it possible not only to trace each article from
its purchase to its sale or use, but also, by comparisons easily made, 10 test the
accaracy of the account kept with the treasurer. By the ways thus briefly
reviewed the items charged against this officer are determined.

The treasurer is credited with all bills paid by him. These must, prior 1o
payment, be approved by the board of audit, which consists of the president
of the college and the secretary of the board of trusiees, It is a condition,
precedent 1o such approval, that the correctness of the bill shall be certified to
by the head of the department pur:hning the supplies or employing the
labor: nor will the bill be allowed if in excess of the appropriation made to
such department, Bills relating 10 the erection, repair and improvement of
buildings and the purchase of furni are, before audit, approved by the
chairman of the building committes of the board, and no bill in favor of a sal-
aried officer of the institution is allowed until it has been passed upon by the
board in regular session. All bills must be fully itemized, constitute a fost
claim against the institution, and be legally payable from the fund against
which they are audited.

a\l the time of mdii each bill is charged upon my books to the proper state

priation; it also app as a credit 1o the treasurer, My
bmll are mm‘puud monthly with the ireasurer's accounts; and the two
brought to agree. At the close of each fiscal year a settiement sheet with the
treasurer is prepared from my books, which shows on the one hand the ltems
of cash with which he is debited, and oo the other the amount of the bills paid
by him on each of the state appropriations and department accounts. The
committee of the board of trustees appointed each year to make settlement

with the treasurer checks these items of cash ived with the dug
receipts filed in my office, and, reviewing the lddhmm. thus determines the
amount with which he should be debited. This also pares the

vouchers of the treasurer with the items which make up the expenditures
under the different accounts, and then adding the columos of bis ledger, com-
pares the resolt with the amounts with which | have credited him on the bal-
ance sheet. These agreeing, the amounty are then added and the total with
which the treasurer should be i ined. This I s car-
ried forward by the committee to the time of the approval of the treasurer's
annual bond of $30,000 by the secretary of state. The cash balance as deter-
mined at that time is produced by the and 1 by the commitiee,
Careful attention is called to the hinery thus described. It
represents the dculopmznl af many years, lun been adjulml 10 the peculiar
of the insti in its ions to the state and national govern-
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ments, and would appear to fully protect and ¢ mserve the public interests. It
is confidently submitted as a system under which the board of trustees, a com-
mittee of the legislature, or any citizen of the state can read-lv gain full infor-
mation reprd.m; the financial of the insti

As shown in the account with the weasurer, there was in- his hands at the
close of the fiscal year, of the college funds proper, a balance of 216,818 23,
This amount is to the credit of the following funds:
Call#gn suppors funds—

Interest fund.....

Morrill fuod

Totahiiiia..

Esporiment statlon I'n.nd
Btate approprintions ...

E—— ]

Donation fund, ...
IH]‘MM way damnges. .
Interesi
Biudent funds—
Hoom rest.. ........ § o
Diploma fand .. = , . Wi E
Totals; oeieer Svisaadess ravanan dowmes ah AwaE h s saeE LY
Total, sees cenee B1653858
The mmnl np-proprhﬂnu nf rhe rmiml gmmmenl. known as the
Morrill fund, is payable shorly after the beginning of the gov fiscal

year. The balance 1o the credit of the support funds is generally quite smail
toward the close of the government year, and care is necessary in making the
depaniment aporopriations to prmrnie for their e:pmdlmn at such times as

will mot embarrass the college fi fally. I the funds for
the coming year avaiiable for drplrmmt upproprmlm at §6g000. There is
attached to this report the usual exhibii the i of the educa-

tional support funds for each of the two years “and their expenditure for
departmental purposes. In another place in the biennial report, under
the head of “State Appropriations,” aII of the funds deriud from the state
will be treated in detail. A p of the A dition of the
experiment station will be included in the ab of the p dings of the
board of trustees, Respectfully submitted,

E, W. STaxton,
Secretary.

T . EXHIBIT “AX
¢ following shows the ordinary income of the college support funds for
the fiscal year ending N ber 11, 1896, together with the expenditures on
account of the various departments:

; RECRIPTS.
Oush balanos on hand Novomber W, 185 .,
Hontal on endowment fund land. ..
Humummmmmm

o

wnd state warrants
-obtulned

L)
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EXPENDITURES,
Salarios—
Morrill fand... o B IRTENA

intorest fand..

;40T #1880

Agricaliural department—
Currant EXpOnsms... co..ovu e iasas neneas
Foremaa.... .
Permanent lmumnn-lnu

Class oxpeoss. im0
Croamery eredlt ... ..ooonnns - 1,088.68
Dinlry—

Balary of G L. McKay .. aaedaisnar At aTRehan TS 1,200.00

Apparatos and curreat s:n!nm |l‘..' lm. ),

Hortirultoral dopartmant—

Onrrmu:mmdumnmuullm e annasiesnr daraiesne 0 SR

Asalutant . . spy NN RS TAT RIS s L0
Vetorinary department—

Howwe srrgoon ,

Current expansrs s
Pathologloal department—

Current pxpanses aod -pnmtu- B AEER LYy EE

Microscope AU FORIRL ... e i
Mechanlionl draurl.mnnt—-

Asalatanta..

Curront

Wonrestdent leatarer, abaauny M0G0 dE00
Cleil englncoring—

Assistant .. s

Coront uumﬁnnd wnlm\ .

Nonresldent lecturer. v (1]
Phiysics and electrical angineering—

d weene LTS
Mining eoglovering. .. .71
stidk intios knd 1t

Carrent expanses and ﬂlll

Flog and Mg stafl .. . mraT
Department of chemlatey —

Asslstants =

Current exgooses and Aponratan - AT

< Agrivuitars] chemistry—

Current and L
Eatomology and xoology—

Awsintant

Current ﬂm m lnnnrml L)

Lo

TARLTY

san.in
af Podgs 2 st Gause s TXSRDAN
1 muslo, publse » 100,00
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Litrary—
Librarian. 3 prp s § Soas
Assistant... ....... rosmbans
Expenses, books and periodicals

Fablle gronnds

Babbath sorvices...............

Pablic rooms-
Furslbure. .. ....co0cines

Heating, lghtlog and
Contingent exponse,,
Total .
Lams dalry crodit . 'y
Tousl net ordinary sxponses. .

Cash o6 hand—

Marrill fand....
Interest fund
Tuotal ..

Total ...

EXHIBIT “B."
The following shows the ordinary income of the college from the pational

support funds for the fiscal year ending November 10, 187, together with the
expenditures on account of the various departments; .

MEORIPTS,
Cash bulance oo hand November 12, 1o ,,......
Rental on endowment fund land....,, ... .. i
Rental on land purchssed with Interest fund. .
Interest on endowment fund Invested In farm mortgnges
by the of and

Bental on lasd ob

Morrill fund..,, s

Tatorest fand . -
Agricuitora) department— =

Ourrent exponses.. . i =

Olnss ..
Dairy—

1807, ) FINANCIAL REFPORT. 29

Pathai 4 O and L
Mechanical department—

Curront exponses and equipmant.. ANTRO0
Civll englneering—

Assisiants ...

Curront cxpa 1,006, 05
Physics and eloctrieal O d appara- -
Mining englneering .. ane .
Military tactles and physical cultare—Current expensss and flags 19658
Department of chemistry—

ARSI oo ch s intnbasabhsinan auciirak “ e B H.: Ll

Ourrent expenses and BDPAFKLUN ..., ... BalL
Agricultural chemisiry—

BEBIREE, ..o iininraraiarnrasininiane 100,00

Ourrent exponses and apparatus ..., #0081 B00EL
Entomology and ziology —~Ourrent expenses and apparaius........ LIERT]

AmlEENS . oo ibe e ::l: s
Current expenses and spparaty o
Matl and “n offico—A and elerk hire.... 1450 00
Dopnriment of musio—
Balary of AIreetar, .. civees iirmmisnsssrsssnin o anssnsnsnngy B m:
Tnstr 1 music, public 1004

CUrrond SXPBRION. . vosiviireriesiianiisries wois

EXHIBIT »C”
The following statement shows for the fiscal year ending Nov. 10, 18g7—
1. Total expendi of each dep

3. Total of 1 tund expended by each dep
4. Appropriation by the board to each department.
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TREASURER'S REPORT—CoNTINUED.

BALANCES NOVEM-
REA 0. 18,

BTATE COLLEGE OF AGRICULTURE.

BALANUSS NOVEM-
w10, 187

MORNILL
sy INTERENT FOND. | oo ppORT FUNI

e | mmoas vran

EIEEATE

TREASURER'S REPORT—STEWARD'S DIVISION.
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STATE AFP ROPRIATIONS.

The following Is a statement of the different appropriati for the biennial
period ending November 1o, 1857:

g4 repalr and improvemsss fund of 198 ... L
Ill'-lgﬂ)tl 1.
iy o of 1, 10 nad 197 ..

MORRILL FUND,
mtmh.umqum"mpmwwnmryﬁm

interior for the year ending June j0, 18g6:
SRCELFTE.

July 1988 Balamoe on basl ..o s e
July 10, 1kt Hocolved from state tressurer.

The followlng is a summary of the report made to
interior for the year ending June o, 1857:
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REPORT OF LAND AGENT.

To the Roard of Tristees of the fowa Agricuitural College and Farm :

The following report of the transactions of the land department of the lowa
State Agricultaral college from November 1, 1895, to October 31, 1806, inclu-
sive, is bereby submitted:

OCOLLECTIONS,

Intereat or rent oo lands belonging to the congresalonal grant.... § 536561
Intorsst or rént on lands purchased with accumulated interest. .. AT
Luntsrest ar rent on lands obtalued by foreclosure of Joans made
from endowment fund

Intersat on loans made from aconmulated lnterest. .

Total Incame collected during fscal year ..
Hale of lands belongleg to congressional grant. .
Principal oo loans made from accumalated Intorest.

Total principal collected during fiscal year .
‘Total bollections ...

DISHURSEMENTS.

Pald colloge troasurer as follows:
lntersst or rent on Inods belonglog to the congressional grant.... § 50851
Intarest or rent on lnnds purchased with scoumulsted interest. . Anie
Interest or rent on lands obtalned by foreclosure of jonns made

trom endowmont fand. . .....ooniieiiaireassnin 186,00
Toterest on lonns made from accumuisted l-nw 5 JTOR 4K
Principal on Joans mads from 18,780, 00

Totnl pald colloge treasurer for flscal year.......... e § S0
Remittod state treasurer as follows:
Bale of lands belonging to congressional grant. . ......o0 oo it

Total

EEEREEEES
T
REERRERRES

!

FF
¥z
8

mmmsmnm»mu.mm

‘ol‘ N 1, 185 #2,380.00
Total FTTTT
Amount of mm-

Total of 5, 700,00
Mdmamﬂu grant patented since last mu.mumut
Respectiully submitted,

Henmax Kxare,

1807.] FINANCIAL REPORT. 87
LIST OF RENEWED LRASES.

# se. Humbolde, 4-50-37-100, #2800, W00, 1 Marty, Saplember 4, 188, 5; § per cenl.

100 me. Olay. 17-94-36-100, §3 $680. W, E. Rrown, Decomber i1, 1884, §; 8 por cent.

1087 ne. Lyomn, 51-08-45-700, B2.28, §800, 1. J. Oarponter, Buptombor 18, 1804, 5; 8 per cent
1068 nw, Lyon, T -88-48-180, $2.55, §0, 0. J, Carpenter, Septembor 18, 154, 5; 8 per cent’
A8 o4 of sn, Kossuth, 5567 9780, §1 8940, A. 1. Olurko, Janusry & 1594, 5 8 por cont
188 se. Palo Alto, 5-08-31-180, §3, 8800, J. T, Ashworth, July 16, 1884, 10; 8 per ceni.

1881 ww. [Hekinson, 17-P6-36-160, B, 840, D, Gish, Novomber 8, 1956,
160 sw. Hossuth, ¥1-06-27-100, £3 50, ¥560, 0. T. Stmpson, Decomber
10400 ww. Kossutlh, |-08-00-100, & 50, 1580, J. B. Monlton, June 15, 1590, &; & per cont.

14T we. Kowsuth, 2-0%-30-160, S50 §300, J. N, Harria, June i, (64, 58 par cent.

100 we. Homsuth, 1-05-00- 180, &5 80, #5600, J. B. Moulton, Jaue 16, 1504, 5; 8 per cont,
1 e of ne. Bmmet, 30-100-M-50, M, @20, G. Peta. July 1. 1504, 5; § por cent.

10044 wih of ne. Emmed, 80-100 850, M, 230, G, Pote, July 1. 148, §; § per cent.

100 nw, so. Woodbury, S8-57-45-40, B 78, 0150, W. A. Smith, Aogust & 1586, 5; S par onnb,

Totals, 1880 weres, 89,010,

REPORT OF LAND AGENT,

Tv the Board of Trustees of the lowa State College of Agriculture and
Mechanic Aris
The following report of the transactions of the land department of the lowa
State College of Agricalture and '\’Itchlni: Aru, from November 1, 1806, 1o
October 31, 18g7, inclusive, is hereby

COLLECTIONS.

Interost or rent on lands belonging 10 the congresslonal grant .
Intorest or rent on lands purchased with scoumulated tnm-t
Interest or reat on lnnd obtalned bg foreciosure of loans made from endow-

Total income collectad during fscal yoar ..
Bale of lands belonglng to congressional grant.. .
Principal on loas made from accumalated interest. .

Total principsl collected during fseal year..

Total collections.

Pald colloge treasurer as follows:
Interest or rent on lands balonglag to the congressionsl grant....

Toterest or rent on lands purchased with sccomulated interost. ... - 7.6
Interest or rent on Inods obtalned wwmulm-mm
andowment fund . vass .00
Interest on lonss mads !m wwuluhd Ium ATeEAT
Principal on loans made from sccumulated interest. un-
Total paid collegs troasurer for AeoR] FORF... ..o i o 1 I.l.ll.l.ll
wtate trensurer us follows:
Bale of Jands belonging Lo congressionn] BEROL.......oocoimiiiimnniias  RATRIS
Taotal d ki Frererdr e gt 0 L T

There Lias boon loaned of the contingent fund principal sinee the date of the (st
report, FIT,100 at 7 per cens, secured on improved farm lands,

There his been loaned of the contingent tand principal sluce the date of the last
roport, 17,50 at 7 per cent, secured on improved farmiog lands, as follows:
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Loas No. 142, Hastie Jobnson ......... b L0
Loan No. WL 8. G. Palmer....... 2,000 00
Loun No. 14, George Boreoson. . 1,300,00
Loan No. 148, Irving Baldock . 1.200.00
Lonn No. 146, Catharine uuunp 550 00
Loan No. WT. Oells P, Larson ... .......o : . 1,300.00

Total loaned from Novembaer 1, 189, to October i1, 1807, inclusive. ... § 755000
Amount of losas outstendiog November 1. 1584....... __M.ma.00

P R PR NG S e e + 71,000 00
A of pal pald from 1 9,900.00
Total of loans dt #1,180,00

§ 8
Numbar of acres of nnunulunn gmt patented since lust report, 2476.60; valu-
ation of snme, 85, (M08,
Respectiully submitted,
RESHT Heryax Kxarr,
Land Agent,

=
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ENGINEERS REPORT ON WATERWORKS.

To the Board of Trustees of the Jowa State A gricuitural Collegre, Ames, fovwa :

GENTLEMES—] would respectfully report as follows concerning the callege
waterworks, for whose construction the legislature provided in 1806:

HWISTORY.

1o 1853 1 was instructed by your bonorable body to prepare plans for a col-
lege waterworks system. On studying the situation | found that the system
then existing consisted of two old pumps, of small size, delivering water to
small 1anks in the varions buildings through lines of one and one-half to three
inch wrought iron pipes. The source of supply bad for several years been a
spring northeast of the farm barns. The plant was capable only of supplying,
between break-downs, the water absolutely required to keep the college in
operation from day to day. Exposed without any protection agaiost destruc-
tion by fire were buildings and equipment which have cost more than $500,000,
and which include collections and records beyond price, because not replace-
able. The buildings are of large size and are scattered over as much ground
as is occupied by a good-sized village. The college uses more water, also,
than any small city in this vicinity, the daily ¢ ption being already about
30,000 gallons, with a prospective increase o 50,000 gallons in the near future,

It was apparent that the system would have to be extensive and that it
must be thoroughly reliabile, The fact that the college was a state institution
and the largest engineering school in lowa made it evident, also, that the
warks would serve as an object lesson, both to the citizens of the state and to
hundreds of young engi Hence it was necessary to be careful to keep in
accord with the best :nghaerlng practice In all particulars in the deeign and
construction of the system.

1 prepared plans for the system sul inlly as now completed, and these
were adopted by the board of trustees in 1853, Funds for the construction
were not available at that time, and it was not until 1896 that the necessary
appropriation was d from the legisl In the ime the neces-
sity for the system had been d d by the enf i closiog of the col-
lege for two weeks in 1805 on account of lack of water, and by two or three
fires, which bad to be extinguished by the primitive method of carrying water
in buckets.

The failure of the college spring in 185 made it necessary to sink a deep
well instead of developing the former supply as contemplated at first, In 1896
1 made the modifications of the first plans rendered necessary by this fact and
by the construction of Margaret hall,

At my request these plans were then submitted to Mr, Chester B, Davis,
Mem. Am. Soc. C. E., consulting engineer, of Chicago, who completely approved
them. To avoid interfering with my depa work, as college was in ses-
sion, Mr. Davis was also, at my request, employed to design the tower, and he
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prepared details according 1o my general plan previously adopied, using my
di lculations of ,and employing many details suggested

and ¢
by me. On account of sickoess, however, Mr. Davis was uoable to work upthe
details properly. He withdrew his plaos on this account and the price pre-
viously agreed upon for them was deducted from his fee. 1 then, in the sum-
mer vacation, prepared complete detailed plans, and both the general design
and the dewils of the towo: as baily, have been originally suggesied and
fully worked oat by myself. The plans for the tower were examined and
approved by Mr, C. W, McMoskin, Assoc, Mem. Am.Soc. C. E., chief engineer
lowa Central railway, who served without pay as Mr. L avis' representative after
Mr. Davis was taken sick. [t has been a source of satisfaction to me that the
plans, both for the general system and for the tower and its details, which were
originated and {ully worked odt by me, have beea completely approved by the
comg cossulting engl to whom they were submitted. Mr, Davis pre-
pared the specifications for the distribation system and Mr. McMeekin those
for the tower,

In July, 1856, the' contracis for the distribation system and the foundations
of the water tower were awarded to Crellin & Lovell of [les Moines, who finished
their work in November, 1896, Al the same time the coniract for the super-
structure of the water tower was awarded to the King Bridge company of Cleve-
land, Ohio, who completed erection in August, 8oz,

The contracts for the pumping station were let in May, 1857, Jackson &
Mons of Lles Moines, constructed the station, installed the pump, and laid the
pipe line connecting with the distribution system. Their contract has just been
completed. The pump was bought by the coilege from Henion & Hubbell of
Chicaga,

Miss Elmina Wilson has assisted in the deafting of the waterworks plans.
Mr. I, C. Macy assisted [n the dralting, in the surveying, and as inspector,
Mr. G, M. Ashford inspected the field riveting of the tower. It gives me espe-
cial pleasure to mention the services of these three graduates of the college
civil engineering dep t, and to i the i work of Jack-
son & Moss, also grad , in ing their

Prol. G, W, Bissell, of the college mechanical engi ring dey
given much valuable advice and assi in ion with the selectic
installation and testing of the pumping plant.

Thewmhuhmumwumwﬂmﬁmp{qmlmdm
board of trustces, camposed of Trasteos W. 0. McElray, of Newton; J. S.
Jones, of Manchester; and C. F. Saylor, of Des Moines. Professor Stanton,
secretary of the board, has also been very intimately connected with the work.
These ! have wost fully watched over the interests of the coil
in every feature of the wark, and in so doing have faithfully executed the
policy of the entire board of trustees. -

DISTRIDUTION SYSTEM,

A map of the college campus showing the locations of the pipe lines,
hydrants, valves, pumpiog station and water tower accompanies this report.
By referring to this map the system will readily be understood. Attention is
called to the following features:

The main eight inch pipe line makes the complete circuit of the campus.
This 8 dered long branches to the different buildings unneces-
sary and avoided disfiguring the campus by ditches. Its greatadvantage, how-
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ever, s that, since water can reach any point on the lioe by two independent
routes, the capacity of the line in carrying water for fire sireams is doubled,
and no part of the college oeed be cut off from fire protection to permit repain
or extensions.

The malns are of ample size, belng large enough to permit the concentra-
tioa of four good bose streams on any important buildiag.

Valves are freely used, making it uonecessary to shut off more than one
sbort sectlon of the pipe line at a time to permit repairs or extensions. A
valve is placed between each hydrant and the maio pipe line.

‘The hydrants have six inch inlet pipes connecting them with the mains,
This is necessary to permit taking teo god fire streams from a bydrant.  The
hydranis are g0 located that a1 leadt two are within easy reach of each impor-
tant bullding.

The pipe lines wore lald to regular grades, snd blowolf valves emptying into
drain tiles were placed at all low points on the grade line. This enables any
secidon of the pipe line 10 be drained of water for repaits or making connec-

All of the above features of the svatem are (o strict accord with good engi-
neering practice. In all of them, however, the averago cliy system in apttobe
very deficlent.  Four Inch street mains, four inch bydrant inlets, and the omis-
sion of valves often combine w render city waterworks of little value for fire

ton.

The disiribution system of the college waterworks Includes, besldes old
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e systems. As coastructed, §
two-thirds £ pply lour good fire stream
the height is s w these to the top of any :
campus. While not an excessive, this is an ample, provision for fire prot
Oo an accompanying plate views of three water towers are shown

nade to the same scale and [odicate

ts capacity when

is usually rec

The views are

are th
the relative sizes co Tae college tower is the only one in the west,
b larger than those at Jeflerson and Fort Dodge.
The college tank is of steel, 24 feet in diameter by 4o feet high, besides
Its capacity is 152,000 gallons, or $£2300 barrels.
& halcony floor is 110 feet above the capsiones, and the total height of the
sre is 168 feet, The use of a steel instead of a wooden tank is a point
of superiority over the ordinary tower. In designing the stracture great care
was taken to have all details in accord with the best engineering practice and
to give ample streagth to all parts.  As will be explained later, great care has
been taken to insure the best material and the best work in construction
throughout. In all these particulars the faults common in the design and
construction of water towers have been carefully avoided. Yet the cost has
been oo greater o proportion to the capacity and height than cities in this
vicinity usually pay for their towers,

In preparing the design considerable attention was given to the appearance
ol the tower, which is perhaps the most conspicuous structure on the campus.
In this connection it may be mentioned that a cut of the tower will appear in
the next edition of the standard engineering text-book on structural designing
in this country, the author of which says: * It is much the handsomest thing
of the kind | have ever seen: ® * * [ isa great pleasure to ook at it.”
The college water tower is the first one in this country of any considerable
size in which the outline of the tower proper is curved.

PUMPING STATION

Exterior and interior viows of the new pumping station are given on plates
accompanying this report.  The building Is 20x42 feet inside, and besides con-
taining the pumping machinery furnishes room for the college hose carts and
for some laboratory equipment.

The building communicates directly with the boiler room of the college
power and lighting station, the boilers of which are wilized 10 supply steam for
pumping. The building is located directly over the antealan well, 2,315 feet
deep, from which the college water supply is taken.

It may be said here that the mere fact of having the pumping station located
where the power station attendant can operate the pump means an immediate
saving to the college of one man's wages, or 600 annually. This, at ordinary
rates on city bonds, is the interest on $12,000, which is more than the entire cost
of the deep well.

In accordance with your instructions | made a very careful study of the
subject of deep well pumping machinery before the contract for the new pump
was let, In the course of this study | vishted numerous plants actually in use,
corresponded with most of the manufacturers of deep well pumps in this coun-
try. and collected much unpublished information to supplement the scanty
published records of the efficiencies of different types of deep well pumps.
Most ol the new information was obtained through the courtesy of the mana-
gers of lowa waterworks, with whom 1 corresponded. As the resalt of my study
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I became convinced that deep well pumps of the types most commonly used at

the present time are very inefficient. They are sold oo the represestations of

agents, and | found it impossible 1o get the facturers to give any definive

of their of L The low efficiencies of such pumps

: )mbablrthc-nmet the faults in lowa waterworks systems which drain
nnl

1 found, hmmm. that there is a decided movement at the present time to

use power pumps, which are more efficient than the direct acting pumps com-

mooly used  The trouble with this as yet bs that deep well power pomps are

not ususlly made strong and rigid enough to stand, when used for high lifts, the
shocks and stresses, which are much greater than in the more elastic directact-
ing steam pumps.

What hydraolic englorers would like to use would be a deep well power
pump which would be very strong and rigid; which would, by keeping the
water in coutinuous motion, aveld the shocks and stresses from water ham-
ser, and which would a1 the same time be highly efficient. In a word, they

- would like & pump which, for deep wells, could take the place of the commaon
triplex pump for surface work.

A view of the pamp purchased by the college, which is of an entirely aew
type, is shown on an accompanying plate. 1t will be seen that the entire pump
is mounted on & bed plate consiating of a single beavy casting, thus insuring
streagth and rigidity, The pump is of the type known as double acting, bav-
ing two plongers, one above the other, each of which delivers oa the up stroke
while the uther is going down. The down stroke is made much more quickly

up.livl?h:_hudplnwumwm! the up stroke of
keeps the water column in constant motion, and aveids

m-mmbw;mmmmu the eatire pumping

wation.  The actual tes nMd;mwath
" ‘ﬂ?“b
which mmmummmmunm
-4 one-ninth 1o onefifth of this.
" 1 have said above must not be und “:ulﬂl{r of any
make of in o use.
particular pump In preference M“d “guu m."
should be considered in making a In
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pipe was carefully inspected before allowed 1o be used. Al the joints of the
pipe lines were tested under pressure for tightness before the trenches were
refilled. In refilling the trenches so much care was taken that there has been
no appreciable settling since. The cement for the tower foundations was
tested and one entire carload rejected because not quite up to the specifica-
tions. The wixing and the placing of every batch of concrete in the founda-
tions was watched. Tests have also been made of cubes of concrete taken
without warning from the piers during construction, and these tests show a
quality of concrete very much better than the average.

By employing the services of an inspection bureau the steel for the water
taower has been under supervision from the time that it was in the ore. The
college has on file records giving the chemical analysis of each melt and the
exact resulis of tests of the strength, ductility and toughness of specimens cut
from its finished product. These records show also the number, kind and
weight of the pieces of steel rolled from each melt, which were all carefully
inspected before allowed 1o be shipped from the steel mills. At the shops,
also, every detail of the work was carefully inspected. The paint for the
tower was analyzed by Prof. A. A. Benoett of this college, free of charge.

Every detail of the construction of the system, inclnding the erection of
the tower, has been carefully supervised by myself and Mr. Macy and Mr.
Ashford,

No waterworks system ever constructed in lowa has had more careful
supervision than the college system, and very likely none other bas equaled it
in this respect. It is unk ly a quite g 1 custom for our cities not to

ploy disi d engineers to design thelr waterworks systems and super.
vise construction, but to trust themselves wholly to the contractors, who have
every motive to escape doing good work, and who, though they style them.

selves " practical * engi are often incapable of doing more than imitate
for each new place what they have seen done elsewhere, without regard to
vital diff in the requi The plans and specifications prepared

under these circumstances are often not worthy of the name, and if they were,
no committee ignorant of watcrworks engineering, no matter how well mean-
ing, could prevent the tricks of the trade by which unscrupulous contractors
enlarge their profits at the expense of good work. It is a matter for congratu-
lation that there are so many contracting engineers who, under the unfavorable
conditions of such competition, still do honest and able work. Since 18g3 no
less than four instances have come to my p 1l ledge of incipi

failure at the first filling of water towers designed by parties who at one time
or other bid for the college tower, [ have all the greater admiration for those
other engineers who | know do good work with only their superior skill in
designing to enable them to compete with the cheap due to inferior work.
Many well designed and constructed waterworks testify to the skill and
integrity of such men. When they can be sure that all work on which they
bid will be as carefully supervised and the specifications as rigidly enforced, as
::nbm the case with the college waterworks, their task will be much easier

now.

FINANCIAL STATEMENT,

For a more detailed statement of the cost of the college system than is
given below see the report of the coll y. All the original bills are
on file with the college treasurer and can be seen at any time, As will be seen
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in the secretary's report the payments for the system have not all been made
vet, hence the cost of the different items as given below can be considered as
;:nly approximately correct. The expenditures still to be made bave, however,
been very carefully estimated, and the results made the total costs of the dif-
ferent parts of the system as follows:

Dstribation system. v iRl evraneainy : . B AR
Water tower 2 haki cerrerer . I0EILER
Pamplng station and machinery v i 1.21_0-;:
Fire depurtment suppilos yon:s g s asan L
Interior plumbing. 2 shsas aban e Tupae Y '7;:
Consulting snglaser’s Ten. .. .
Proparation of plans. uai3
Survaylng . 3 b ¥4 sivees MW
1nspection kA i ik i T - s
Misculinneous.. I i it dan AT 10008
Duep wall.......... inai T a . . ...._IM'!E
Total........ . E——— T

The deep well was not sunk under my supervision. The furnishing of a
temporary water supply while the deep well was being drilled cost §2,000 in
addition to the above items.

My original estimate of the cost of the waterworks system wak 821,500,
besides the deep well and the consulting engineer’s fee, The actual costs of
the different items have heen very close to the original estimates except in the
case of the pumping station, For this we have erected a larger and better
building than was at first proposed, and also have installed a more efficlent
pump. This increased the first cost, but effects, as | have already shown, an
annual saving which would warrant the expenditure of nearly twice the entire
cost of the building and machinery.

In comparing the cost of the college waterworks with those of city systems
regard should be had to many points of difference in the requirements, and
aceount should be taken of the better grade of work secured in the college
system. The most expensive single item in the college waterworks is the deep
well, Most clties do not have 1o sink so deep a well at all w geta sufficient
supply, Others put down a cheap well of small diameter, omitting much of
the casing. The college could have dane this at much less expense, and

ibtained perhap yfive galloos per minute in plueo{lh;l;opllun:
we now but in a few years we would probably have 1o put down anothe
“lllomw increased needs, just as so many cities do. The total cost
would then be greater than now, and we would have to operate two pumps
instead of ane, thus permanently increasing the operating expenses. Our
water tower had to be much larger and higher than the ordinary size, because
our buildings are much larger and bigher than the stores and residences of
small cities, and because our requirements made it advisable for us to rely
whaolly on our water tower for fire protection. Most cities put in cheap but
very inefficient deep well pomps. Many cities cheapen the first cost of their
waterworks systems hy putting in small mains and not using muny_vllm. but
by so doing they make the systems of little value for fire protection, Many
systems are incomplete at first, and must soon be extended and improved to
meet the city's needs, Often the cost of these extensions and improvements is
not taken inta account in reporting the cost of the system. The cost of the
college system also includes items not usually included in the published costs
of city sy such, for i uhull.hnl_luﬂ.llndmmhum

buildings.
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1f all these things are properly taken into account it will be found that go
more economical waterworks system was ever constructed in this state thap
the college system. Every dollar put into it represents value received. There
was strong competition for all the contracts and they were let at figures which
allowed only narrow margins for profits to the successful bidders,

The bids for the distribution system and water tower were as given in the
secretary’s report.  Eleven separate bids were received for the hose and hige
carts, and eighteen for a part or all of the pumping station and machinery, [n
both of these cases the bids were based on such widely different grades of
material or machinery that it is impossible to present in reasonable space a
fair comparison of them. The original bids are on file with the college secre.

tary and in my office. Respectfully submitted,
A, MARSTON.

PROCEEDINGS OF BOARD OF TRUSTEES.
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MEMBERS OF THE BOARD.

Faraf Dstrsct.—Hon, Hamilton Smith, New London . aevE sk PR
Secomd Districe—~Hon, C. M. Dusbar, Maguoketa. . ..... . 8ol
Third District~Hon. . 5. Jones, Manchester. ....._... 1908
Fourth District.—Hou, A. Sck born, Charles City ..convvrannessa.. 108
£k District.—Hon. A, V. Stour, Parkersburg ...... - 1500
Sixth District—Hon. W, 0, McElroy, Newton. ... s TGO2
Seventh District—Hon. C. F. Saylor, Des Moloes . . 1900
Zighth District,—Hon, A. B. Shaw, Cornisg ...... . thof
Ninth Iatrict. ~Hen, L. B. Robinson, Oakland . - 103
Tomth Districi—Hon, |. B. Hangerford, Carroll. 100
Eleventh Districe—~Hon, W. |, Dixon, Sac City. . 1900

OFFICERS OF THE BOAR

STANDING muum:‘:zs OF ‘er BOARD.
Fimance Commitics.~Trustees Smith, S * McElroy and

Building Committee—Trustees Shaw, Saylor, Joges, Hnanrlnni and Stout.

Commiltee on Agricultsure, Hovticulture, Experiment Station and Veter-
inary Sciemce—Trustees Schermerhorn, Ml. thla. Dixon and Saylar,

Cemmittee on Stemard s Dy A wy, College Hospital
and Sanitary Arrang Trustees Robi Shaw, Hungerford and

Saylor.

Commilter on Ewginee Departments and Physics.~Trustees Jones
Duohar and McElroy. i

Commitiee on Facwlly and Courver of Study.—Trusiees Hungerford, McEl,
roy, Shaw, Stout and Robiason.

Cemmittes an College Lands and Inpeitmenti—Trustees Smith, Jones and
Trunbar,

Committes on Risles—1rustees Dixon, Saylor and Schermerhorn,
Committee on Sclentific Departments—Trustees Stout, Hungerford and
Schermerhorn.

Commitiece on Literary Departments and [library.—Trustess Robinson,
Shaw and Saylor.
© Commitiee on Public Grounds and Assignment of Rooms.—Trustees Smith,
Dunbar and Jones.
Committes on Bonds—Trustees Dixon and McElroy.
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MEMBERSHIP OF THE BOARD.

The terms of office of Hon. J 8. Jones of the Third district
Hon. W. 0. McElroy of the Sixth district and Hon. J. H. Woadl
of the Ninth distriet, expired May 1, 1896. Ths first two weré
re elected, while Hon. L. B. Robinson was chosen to sucesed
Mr. Wood. Hon.'A. F. Meservey of the Eleventh district,
resigned in June, 1896, and the general assembly, at its extra
session in the winter following, elected W. J. Dixon to fill the
vacancy. No other changes have occurred in the membership
of the board during the biennial period.

Members to represent the First, Sscond, Fourth, and Bighth
districts for the term of six years, beginning May 1, 1898, are
to be elected by the Twenty-seventh General Assembly. "'I‘ha
trustees ask that the legislature make the governor and super-
intendent of public insiruction ez oficio members of the board.

STATE APPROPRIATIONS.

It is the duty of the board of trustees to direct the expendi-

tures of all the appropriations which the general assembly shall

from time to
S ltl:u el:‘;m :muke to the college. These appropriations

1. Particular appropriations for specific purposes.

s.n Annual approp iations. itk

All appropriations of the first class, except those of th
Twm:;;a\iﬂxth General Assembly, hava been n]::eonntod‘;or i:'
prev ennial reports. Thea lat
isbiee Nt ppropriations of this assembly
Emergency fund for deep well ..,...

Eqnipment Mwmnm.. Inelwuu- tower und steel or Lron tank.. ' 21,000
Forge shops and foundry 3 s
Bawnge digposal syntem .., i
Total w

S T R e Y # 3000

The college was compelled, in the fall of 1895, to
school year two weeks earlier than usual bacause of th:l::l::
of the water supply. It was evident that provision must be
immediately made for & permanent und ample supply of water,
and that while such permanent system was being pus in & tem-
porary supply, sufficient to meet the neads of the college, must
be provided. In this emergency the state executive council,
acting under the provisions of section 1, chapter 67, laws of
the Seventeenth General Assembly, authorized the trustees o *
proceed at once with the necsssary plans to obtsin such sup-
ply. Acting under this authority the trustees entered into a
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contract with Gray & Bro., of Uhieago, to sink a deep well and
to put down, in the gravel-bed east ol the college, & well or
series of wells which should furpish, during the drilling of the
deep well, a contimuous supply of water of not less than 2,000
gallons per hour, eqial in quality to that hitherto obtained by
the institution. Tue order of the executive council, and an
abstract of the contrast with Gray & Bro., are given on pages
128 and 120 of the lsst biennial report. Upon the meeting of
the legislature, the whole matter was presented 1o that body
and an appropristion asked 1o meet the expense of sinking
the deep well and providing for a temporary water supply;
add in addition to construct and equip & waterworks plant of &
eapacily equal to the presant and probable future needs of the
college. For the purposes mentioned the total sum of $36,000
was appropristed, divided as already stated.
DEEP WELL.

The deep well was completed in February, 1897. The
amount paid Gray & Bro. uuder thelr contract was $12,780.89,
as follows:

For 120 feet with I8ioch caslog ni $0.05, .
For 366 feat with 13-inch cusiog at B W

For 850 teet ancaand fy-1nch hole st &8 1.088.40
WUBDORE. . icvieriein B30T

Temporary water supply . . -__ami
MOBAL. .o cve b bnanaas T § 1T

Thoere has been charged to this deep well appropriation the
expenses of inspection, testing, express, and other minor
charges, together with a portion of the cost of the house over
the wall, which is to serve as the pumping station. The fol-
lowing is the condition of the account as it stood al the close
of the biennial period:

EMERGENCY FUND FOR DEEP WELL.

Amiunt of APPrOPrIRLION . . oo ivviieibaimarrnaivanrsrsaiiane stsaraisssavmananas 15,000
ELIFENDRD.
Pald Gray & Bro, for sinling deap well ... oo B 10,700.58
Pald Gray & Bro. for sinking temporary wells and gusrantecing
wator supply, delivered in collage water mainy, nutll comple-
tlon of deep well....... eheipanebuamny
Paid Juckson & Moss part houss over
AOOD WML ... oyasieinsatonersnssibinin aosiutivensharanisnesasensines 128078
Pald Mr. Boutslle for services ns asslstant supertntendont.... ... =0
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Cost of apparatus and wages of mon testing
Express, messages, nod cover for well....
Ezptases of engloeer purchaslog pump. ..

Amiuek oxpanded. ... ..covvuvmraiiaiansmmnnas sranassrrassaisaes § S ONHT
Halones in state treasary resdrved by the board for paymest on
coatract for deep well pamp -

A special committee of the board of trustees, consisting of
Messrs. Dunbar, McElroy, and Robinson, has had general
oversight of the sinking of the well. Under the direction of
this committee Ganeral Lincoln has served as superintendent of
construction. Professor Beyer has taken record of the geolog-
ical strata; Professor Weems has made analyses of the water,
and Professor Marston has tested the capacity of the well.
From the reporis of these officers to the board the following
interesting facts are gathered:

Seweree of Water Supply.— Professor Beyer states thav the
well is supplied from the geological formations known as the
Saint Peter, the Oneonta, and the Saint Croix. These forma-
tions are located as follows:

POUMATION, RXTENT NELOW SURFAD
Halnb Peter......,. 14
Oneonts ........
Balut Crolx (In part)

The Suint Peter formation is composed largely of white
beach sand. The Oneonta is essentially a massive dolomite
bisected by a well-marked sand-bed. This sandstone band,
which is about twenty feet thick at Ames, is known by Minne-
sota geologists as the New Richmond, and is one of the chief
water-bearing horizons of that state. The Saint Croix, in
cantral [owa, can be separated into three fairly well marked
divisi an upper y & medium series of dolomites
and shales, and & Jower member which comprises sandsiones,
marls and shales. The upper two are known as the Jordan

sapdstones and the St. Lawrence shsles, respectively. The
college well penetrates the Jordan, which has a thickness of
100 feet, and ends in the St. Lawrence. The Jordan sandstone,
with the New Richmond and St. Peter, are the great reservoirs
from which the well may draw. Their ability to contribute to
the general water supply, according to pumpiog tests from
these horizons, is in the tion of 15, 4, and 1, respectively.

Permanency of Supply.—Prof. W. H. Norton, of the Iowa
Geological survey, in speaking of the water-bearing sand-
stones which furnish this and the other artesian wells of the
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ith water, after estimating the area of supply, says:

lita;: t:in equals 1:&.500 square miles, and we have ullmfted t-l‘:in
porosity of the sandstone st & per cent, the reservoir mh;
stones thus contain an amount of water equivalent to a lake the
area of Lake Ontario snd fifty feet deep. To fill this reservoir,
if one-tenth of the rainfall of the region were devoted to this
purpose, would require nearly 100 years. 'l‘o_ axh_l.uut it by th:
discharge of the srtesian waells of lows, e:shmnlmg th:ir out-
put at 86,000,000 gallons daily, would require oyer 5,000 ysm';.
Limiting our culenlation to the outerop of the reservoir sand-
stones, we have omitted the scores of tho::snnda of square
miles in the Upper Mississippi valley, in w_hich these strata
are buried more or less deeply beneath the snrfme._ their por-
ous strats being everywhere waterlogged. The entire awrag]&;'
of artesian water in this field ‘beoom;a 80 euormo:.\:e that
passes bayond ready computal b repr 15

ulation ol'y mturia.:" "IrL {s thus clear,” wdds Professor
Bayer, ‘‘that, if the lower paleozoic sandsione rvmam'w:llrasII
should receive no further inerement of water from the m‘m“d
rainfall, the supply, apparently, would remain undiminishe
for generations 1o come, even though the demand be inoreased

dred fold.”
m(?u?lity of Water,—The water of the deep well was anslyzed
by Prof. J. B, Weems, professor of agricultural chemistry in
the college. The nnalysis was conducted Wwith an idea of
determining its value from a sanitary poiut of view, and sls:
its suitability for boiler purposes. The following is 1h!a “:l!: 3
tary svalysis put in tabulated form by the professor o;m
purpose of easy comparison with the analyses of water from
other representative deep wells of the state:
SANITARY ANALYEIS

2
i i E é

T e V| R B Lol |
ﬁtﬂ"ﬂl " n{iﬂﬁl. pors !o l'o&- onm 1%
E‘:w;_&f:u: Em: i s Bek |l e

The professor, after discussing in his report ignificance
of solids in water, showing that their pr s not . ;ﬂg
harmful in a sanitary view, remarks: “The amount o
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:lxjna:;g:vin !T]uud 'I;L:a:p wells is much larger than is found in
wells. etermination is only of val
amount of albuminoid ammonia i - e
1t o s large. The amount of
al c.lummmd ammonia present in deep well water is very smaﬁ
as Ixs shown by the foregoing table.” :
n clas:ifying water for boiler tates
) ter: purposes the fos:
that the following limits have been proposed frrl,r:&h:ors
of the scale-forming substances: S

Very good
Gonod

cvenee Toonm than & grains per gallon

. woo B1018 gralns por gallon
15 4o 3 gratos per gallon
2 10 00 gralos per gallon
0 to 40 gralns per gallon
#0 gralns and over per gallon

Total amount of soale-formi v
4618; Codar Bapids, 1608; Cemtorvilie, ML} Darenport 4 W, Blons Cley dorg. T
The professor, in summin .
g up the results of his -
:t;::t.;uys;o ;'The samples of water from Davenport ::ie?z:a
n east amounts of scale-formi
fact, tak n in conneetion with e o
i the purity of the Ames wa
‘r:g::ﬁ c;:sl:;‘l:; Tnnt:ter. I::ldpmm the fact, when the de:; ;
considaration, that the collega h
supply which ranks among the bast: ia th gt toged
Capacity of Well. —Upon the co SomsH G et (o oapes
mpletion of the well its i
& capacit;
as thoroughly tested. The tests were made under the ::Jn;:;:

vision of Professor Mi
e r Marston. The results, as tabulated by him,

i i
TIME, ! TR, !
=1§ % s’g.;
Lt é.ﬁ

:::n:.“i:‘ mlam.'.’i.. L s
3:3.2 E e b1t
1at = Rt
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i"':t L] ﬂ' =

Ca'En. -

gae gl s

¢ : i
T "

EEe B 8 &

187.] PROCEEDINGS OF BOARD OF TRUSTEES. 67

The professor, in explanation of the table, writes as follows:
“* Daring the lests several short stops were made to repair the
pump, which was not strong enough for the work, and gener
ally broke or stuck when an attempt Wwas made to speed it up
to the full capacity of the well, hence the amount pum ped can-
pot ba considered to be in general up to the full capacity of the
well. As, however, air was deawn through the cylinder several
times during the tests, the higher readings probably represent
the capaclty fairly well. Duripg the tests the pump cylinder
was at & dep'h of 270 feet below the surface af the ground.
Before the teats began the level of the water was determined
to ba twenty-uine feet bolow the surface of the ground. After
the completion of the tests the water stood twenty-five feet
below the surface.”

Later tests made by Professor Marston with the new pump
would seem to show that the new well can be relied upon to
furnish 8,000 gallons per hour. A permanent and ample supply
of good water is thus insured fo the college.

WATERWORKES

The appropriation for the college waterworks was based on
plans and estimates prepared by Professor Marston, the head
of the eivil eagineering department. These plans were after-
wards approved by the consulting angineer employed by ihe
board, and the waterworks system was ucted in accord-
ance therewith. The plans for the pleted plant b
plated » tower with steel or iron tank, a distribution system, &

pumpiog station, the necessary pumping machinery, and such
fire department supplies as would ensble the works to furnish,
as far as possible, five pr ion to the different college build-

in,

g!.

Rids for the eraction of the tower and tank, and the con:
struction of the distribation systom, were opened by the board
at its meating in July, 1806 In the matter of the tower and
tank, six bids were received which included the tower founda-
tion, three which did not include it, while one firm, Crellin &
Lovell of Des Moines, submitted figures for putting in the
foundation, eonditioned upon receiving contract for erection of
tower or construction of distribution system. The bids on the
tower and tank withount the foundation ran from %3538 to
$14,503; the bids on the tower and tank, including the founda-
tion, ran from $10,793 to $15,500; the Crellin & Lovell bid on
the foundation was £1,880. It was found by accepting this bid
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a‘:lbfh:obmi ﬂ.mcﬂizuby the King Bridge Co., of Cleveland
wer and tank, the complets stroc: .
;o::d ba sezured for $10,265, which was less tEsn any :‘r’ :hr:
tr:;mn the structure as a whole. Contracis were conse.
?:;:-rau ¥y ;nvle with these parties upon the busis of their bids.
o :h.tfrwlrdn found that esch party had locluded in its bid
e nnchor-bolts for anchoring the tower to ils foundation.
= @ value of these, with certala minor deductions amounii
&t:’.;:lel::;nh:hl:i:.h. ;edm:d the amount finally paid Onlx
wer foundation to £1,150.42. Extr ount-
ins:dto £77.92 wero allowed the King Bridge Co. ';;::Jllogn
::c t. o:n;cmunl. of certalo Items not included in either con-
dm“.":' p;!‘:u'::u:: :ml:t;ri-!::lu' putting io inlet pipe foun-
a coat and gradicg around
tower, the sum of §105.08, thus making i —
m;, tower and foundation, $10,281.37, R et o8 A
umerous bids were received on furnish mate
nﬂn constructing the distribution system. w&&. n;u;'“?ld
gan, of Nebrasks City, Neb, and Crellin & Lovell, Dea
mlnu. covered the material and labor for the cm.phumu D::
0 Oosiin & Tovel Won BAEE SN Mol by nacotabey
v 8 netion bei
:.: ?rtlulr to secure contract with them for the t.awaggfol::m
bl; u‘: n on which to the college exceeded the excess of l.lasll"
nluh?.l ]o; 1h:; of Mr. Egan. For extra labor and material fur-
sy éﬁ . ;m Crollin & Lovell were aftorward allowed the
S mmnl. 2. Concesting the deep well with the mains of
o i. syslem was not included in their contract. The
Thp. @ to the college of making these connections was $104.67
os¢ amounts, added 1o the contracs price, bring the total "
of tho disirbution s3siem ap to 88,075 90 ' oy
o on the pum sta 3 my
m.l G::lmnatlng of the b% in t;::’ﬂ%;;uhpl?;y :mp“ﬂ
;c:m ‘lﬂgnmsm on ths erection of the pumping station, ran;?b-
e .J to $1,432.65. The contract was let to the low:-‘;
e 4 ackson & Moss, of Des Mcines. An sgreement
o m o Wil these. parsies. 10 bulkl $he foundations 07 she.
l:;kip ng‘::nhiury and install the same fur the sum of §260
otth:‘ total of their contract §1,620. Dwtngﬂnpm‘ru;
o8 s work an allowanca of #10.64 was made to them because
4y in the arrival of the pumping machinery and $77.99 for
additional labor and material caused bymdl.ﬂuﬁnn.atth
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original plans. Final sottloment with them was not effected
antil after the close of the bienanlal period. Thoy had been
at that time the sum of £1,475% of which $1,224.78 was
charged to the deep well fund, as already explained, and $16.27
to the waterworks nscount The balance of £34% due on their
contrsct and the extras sllowed, 244,08, nre to be puid from the
unexpended balaoce of the waterworks appropriation.

Thers were elghteen bids on the pumpiog machinery. Upon
the recommendation of Professor Marston, who had made an
exhaustive study of deep well pumps the proposition of Hen-
jon & Hubbell of Chicsgo, W furnish & continuons flow pump
w Cambridge” typs, with Morris Machine works compound
engine on the samd bod plate, snd the necessary drop pipe nnd
rods for $2,575, was accepted The pump sud eugine e
gusrantoed eapacity of easily litting 8,000 galions of water

hour from a depth of at least 800 feet below the surface
and dollvering it into the alevatid tank st s height of 150 foot
ahove the surface A guarantee of efficiency nod durability is
also given. The machipery has bosn iostalled and a duvy test
made which has proven pminently satisfactory. Payment of
the last half of the coatract prics 1s 1o be made st tha « xpira-
tion of sixty days, conditioned upon the satisfactory working
of the pump sod oogine Bocause of delay in dalivoring
machinery & reduction of 810,84 was made in their coatract.
The balascs of §2,264 86, which Is yet nopald, was ordered

chargod as follows:

o ta deop woll tuad ooooooes e
To the walerworks appropriation. ... [EL AL

Fixtures for the p ping station, ipeluding st2am pipiog,
steam hoating, fittings for so ting up condoaser, and gaugos,
have bem parchased nt a cost of £208.82, It is estimated 1hat
£100 additiooal will b needed to complets the equ pment, The
jtems mentioned, tagether with the expense bill of Professor
Marston in investigstiog pump and purch machinory,
#8818, make the toial cost of pumping station and fixtures and

wall machinery, 84 518.44.

Under the direction of the bonrd, Professor Marston soourad
bids on hose carts, hose, and such hose connections ns wore
necessary to utilize the wsterworks plant for fire protection
purposes. Eleven bids were submitted: The contract was
finally let to the Gutts Percha and Rubber Manutscturing Co.of
Chicago to furnish two carts, 500 feet of Maltese Crass brand,

LN e
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best two and one-half inoh i

rubber hose, four play pi and
ftf):aﬂﬂmn nezzles for 571, Tips for hosa'mﬂ.s c:stingpgl"wam
:m a::ﬁnwpl;u‘l;;md. Freight, drayage, and minor items
itea R makiog total cost of fire department sup-
thA'\l.l other expenditures eonnocted with the construction of
S ¢ waterworks are clearly set forth in the exhibit which fol-
c;m; It is the purpose of this exhibit to show the condition
; Dli; II:I ln:d at the close of the biennial pericd, and as far as

@, the way in which the bal
g “L;g tilance of the appropristion is
WATE

Amount of appropriasisn o e ATIOR.

- BEL000.00
EIPENDIUNES.
Pald King Bridge Co. L
SRR e
g Bridge O, wxtras ... .., i
Mﬁﬂnsmﬂtmmuwmm
o

Pul for Frepe vy WO,
and ciber liems um-?,l“' Fllmm v

in voll, contraet prios on y s¥atem 5,030L.00
Paid Oreliia & Lovail. extrs s septained e ° : zom
Paid for connsctlng doep woil with malns of general sy

Paid Juckaon & Wi on soatracs for seestion of b
Pald for pumy Bowse fxintes we oxplained . “
Pald fiur firo dopartenant supplios ..,

o mngies uates

iy e e For pump. .o,

Dum Juckaon & Muows 08 wxtrss &
Bills for pumplog station febres (partly ssimatad)

Minor itoms, tnoloding for

: L o i

e heitas e Soleb b ViR
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conscientious public service of its designer. The report of
Professor Marston to the board is printed in full under the
head of '*financisl roports.” It gives a detalled description of
the system, and conlains many suggestions regarding the con
struction of waterworks plants which are of publio interet.

The prof . 8% super jont, has been assisted by the
special committee of the board on waterworks, Trustecs MeEl-
roy, Jones aud Saylor. All expenditures on account of the
appropriation have been signed correct by Professor Marston,
and afterward approved by Trustee McEiroy, before presenta-
tiun 1o the board of audit

GREENHOUSE

Tha sppropristion asked of the legislature was 12,000, The
smount granted was £3,000. Tals necasitated a change in the
plaus, the striotest economy in coostruction, and the payment,
out of the snnual Improvement fund, of a portion of the
expense of the heating plant. Upon the basis of the new plans,
bids were solicited and the same opened nt the meeting of the
board in July, 1806, The bids were us follows:
Lord & Rurnham 0o, .. PSRV, P LSy s
IIROMINEE BEOBL. ., 1 fyraes rss by oo vy smee s wws rhvspsd 14144001 PORRORLES D A

Lord & Burnham Co. also submitted a proposition 1o erect
the bullding upon plans which differed but slightly from those
of tha board, for the sum of $4,50). This proposition was
ncoepted and cont d in d therewith. The
building was coastracted under the suparvision of a special
committes appointed by the board, cousisting of Trustees
Schermoerhorn and Shaw and Professor Budd. Tt was completed
1o the satisfaction of this committes and payment made of the
contract price. There wers no extras and no deductions,

The committes secured bids on heating plant, ranging from
#1,249.20 to $1,050, The bid of Lord & Burnham Co., which
was the lowest, wos accopted  The plant was installed end
has proven sstisfactory. The contract price was ordered
chargad as follows:

To the annusl far Imp! i) ERprRnL oK .

The foundation of the greenhouse was built under contract
by L. Hullabarger at a cost, including excavating, of B585.02.
An old potting house belonging o the horticultural departmont
was moved 80 as to join the greenhonse, and its bnsement was
fitted up to contain the heating plant furoaces. A partof the
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uTen.liiea was charged to the greenhouse appropriation The
following cond d stat h how

b the entire fund was

GREENHOURE APPROPRIATION,
Amount of RPProprislon. . ........coiiiiiiimrrnenris
' FIPENDITURES
::.:: P Coh'- for aof bullding.

¥ aroham Oo s Ara b..-].l-
Oost of fooadution .. Wb ey gty

Part of expenns of moving and reasodeling Bottbes b - aar:
et arnteihe Ing pottleg houss addition. papen
Messages ... ..... o 7.
WA visssinis brirrrve vin searpidn G
T

= FORGE SHOP.

e general assembly approprin

foundry with fixtures ll:: sum of n.o‘&f [?: Jf&i‘:ﬁﬁ t:::

any sum remaining, after the completion of the other special

improvements for which appropristion was made, misgt be

used, 50 far as necessary, for the shop and fixtures. No sddi-

tional amount was thus realized, but the erection of the sho

was Idetuyed in order that this question might bes determined. 3
Bids wore recalved at the mesting of the board in June, 1897

based upon A ad b,
bl plans approved by the trustees. The following are

J.F. A & Bro, M

A, IL Otsfun, Corning, lows 7

O LoTookor ..iouiivessiivin prre

Taraer & Dunte, Ames. lows ot

Jacksos & sows, D Molnes, g t:-
L]

The contract was let to the lowest bidder .
or, J. F. Atkinson
Bro. of Marshalltown. Architect Hallett of Des Moines w:
employed as supervising architect at u compeasation of 24 per
cent of the cost of the building. The following exhibit shows
the amount of the appropriasion expaadad prior to the close of

the bieonial 1
‘mp;:i:-‘ l:nl the purposes for which the unexpended

FORGE sTIOPs FOUNDRY
nmnnlmmn T XL ¥ Be0000
Pald Atkinson & Bro. on Of 1.480.00 for i balld-

”.u‘,. ot )

. PArEof Arohltect's fow..............coviuinnimimmrancnine

Pad e bluwor, blast plos, cupola and other Gxtures ...

mﬂm Died part of the Appropriation 18 1o be eed 1o mosk e
e of 5 Bea te hatkdi . ¥

8

of
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Evtras allownd Atkineon & Bro. on oosbreet.... oo oo L] L

Stk bouse for oake and coal, beoches, cases and cther pocessary
CQEIPMERY e oo LT S -
Todal ... | Les
Total v tpem makal s rpE A 181888 V0 Rad L

The expenditure of this appropriation is under the charge of
the committes on engineering departments, of which Trustees
Jones, Danbar avd McElroy sre members. Professors Bissell
and Marston have acted as local superintendents. Al bills
be’ore presentation to th3 board of sudit ara eartifiod toas cor-
rect by Professor Bissell and approved by Trustee Jones.

FARM BARNS.

The necessity of repairing the foundation of the farm birn,
and thoroughly reconstructing the basement acd first story,
was presented to the legislature at its last session and an appro-
priation of £5,000 asked for this purpose. The amount granted
was B4,000. At tho meeting of the board of trustecs in May,
1808, the following resslution was adopted:

Wienras, The repairing of the old barn cannot be practically done under
coniract, owing to the uncertain amount of material that may be called tor:

therefore,
Resolved, That the building committee, in conjunction with the farm com-

mittee, proceed at ooce 1o accomplish lis repair by day's work, under the

supervision of & competent mun, agreed upon by the committees in charge,

the college to purchase all necded material and the work to continue watll the
expended.

appropriation is
In accordance with this resolution s practical carpenter, Mr.

T. Thompson, of Ames, was placed in direct charge of the
work, while Professor Wilson was nppoinied superintendont.
In his report at the Novemb ing the prof LCH
“ The repairs on the farm barn have beon carried as far as the
appropristion will permit. We are now enabled to present
to the public our herds in comfortable condition, and care for
them with s great saving of lsbar. There is more work to be
dome in finishing the south end of the barn. We also require a
silo and o root cellar of greater eapacity.” He then speaks of
the necessity of remodeling the upper part of the barn. A
portion of these additionsl improvements have been made by
the board and charged to the annusl state appropristion: the
others are presentad to the legisiature for cousidaration. The
entire expenditures on account of the fund amount to $3,000.08,
leaving an unexpended balance of $3.82 in the hands of the
sinte treasurer.
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SEWAGE DISPOSAL SYSTEM.

In presenting the peeds of the college 1o the last general
assembly President Besrdshear called attention to the neces-
sity of of adopting some mathod of disposing of the sowage of
the different coliege buildings. He mentioned the plan of
filler beds with tank, sutomstic discharging apparatus, pipe-
line, and necessary connections for utilizing the sewage for
fertilizing the low land pesr the mouth of the sewer. At the
first meeting of the board following the regular session of the
legislatare, the trustees 100k up the consideration of the best
methed of disposing of the sewage with the appropriation of
$4,500 which the general assombly had made for that purpose,
The matter was referred to special committee consisting of
Trustees McElroy, Saylor, and Stout. This commitlee reported
that they considered the various plans of disposing of sewsge
by uilizing it for fertilizing purposes as largely experimental,
with eonsiderable doubt as 10 theresult. The committes there-
fore recommended that, in addition to securing bids upon this

method of disposal, proposals be asked for tting in the cre-
matory Iynllm‘?o Bm': were submitted to I.hul,m board at its Jul

meeting. The lowest bid on the filter bed system was that
Jackson & Moss, of Das Moines, based upon plans and specifi-
cations prepared by Professor Marston. Under this bid the
professor estimated that the system could be put in operation
for 84,1534. The most satisfactory bid on the crematory system
was that of the Eagle Sanitary and Cremation Co. of Das
Moines, to install the necessary plants at the wain building
and boarding cottages for 81,800, This, with the cost of build-
ing for plant at coitages, $375, would muke 1he cost of the sys-
tom complete $3,975. Tais bid was modified st a subsequent
mesting, by chinges in the specifications, so as to briog it
within the amount appropriated by the siate. The board did
not; however, us n whole, fosl satisfied with either system.
All bids, there! re, were rejoctd and the commitiee in charge
directed to continue its investigations into the merits of the
two systems. Such further invostigation having failed to pro-
duce un sgreement in {ivor of either system, the board at its
meeting in November, 1897, decided to extead and perfect the
present college system of sewars. Aleanding consideration in
reaching this conclusion was the successful installation of a
waterworks plant which insures an abundaat supply of water.
Thaﬂnlmhnof:hohonrdismbodhdluthltollorhs
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llege hospital,
1. Ordered that the bonrding cottages, the co '
South hall, and such other buildings as Professor Marston may
decide upon be conrected with the college sewerage system
and that the expense thereof, together with the costof plumb-
ing and necessary inside fixtures in such bulldings, be charged
to the state appropristion of $3,500 for sewage disposul. g
2 Ordered that the building committoe take up the wot;'
as outlined by tbe board, contract for and e it, at
liest ible date. P
wﬂ, szrred that the committee on sclentific &a;ﬂrl.memsu;ho
directed to investigate the question of the expenditure of ;
balance of the siate appropriation for sewage disposal, an
report to the board.
The expenditures for plaes, advertising, and other minor
expenses to date, amount to $44.55.
ANNUAL APPROPRIATIONS, o
The following laws, making annual sppropris .
college, were in force st the beginning of the bienninl period:
iChapter 67, Acts of the Et.umt: lk'ﬂ;;ll Assembly. |
3 cted by the Gemeral Avsembly of fhe Stale of fowa :
. ;)’;:T‘l‘l.l::t :’ 1'hnl:‘nn is hereby appropriated to the lowa A'ﬂculrh ‘dtu:;:
college, out ol any moneys in the treasury not otherwise n?pnplwt :xlod
wums for the pnrpuubud? named, ll»wh- & u;um imndal.a o
"”""'m""'?""'m landy. .: o of Goe thruend daflers (3,000
annually, the fimt paymest to be made May 1, 1885, and the same sum

unpually A
O G t::*;t ma;i of the State of Toroa ;
tod By the Gen aeambly o, . :

&;‘u::m !?‘ That there ks bereby appropristed to the lowa 5plruhu:‘:

college, out of any moneys in the treasury vol otherwise appropriated,

b G 3 A At {

.hlhl lmi: .'&.1‘!: - L L - l
~7 : joo 16 agriculure aad Borticultute au sumua
_n;‘ one th d five hundred dollars (§1,500).

" See t of the amount appropriated in the ainth

In each of the above appropriatiors it was provided thn:
the board of trustees shall take vouchers in duplioate of b:.:l
moneys expended under this npwoprlnlm',' one of which s
be filed in the office of the auditor of siate,

o oy et
s :l:ﬂ“ﬂ?;,’;tﬂ there is hereby appropriated for the lowa w:::l
college, out of any money in the state treasury not otherwise appropriated,
the following sums for the [ollowing purpeses, to-wit:
5
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Fowrth.—For repairing and improvem i
one ,hlnmml d:llarf; i.r;gsaliy, whlzh s::: ::::T: E:“;':at:;:ﬂna;:epm:
annual appropriation of one thousand y
May 1, ﬁ:x_ fnd the same sum lnnuallyd:tlli‘rl:a.f:::. . ntamitaal.

{Chapter 145, Acts of -
e it (m;.-.'m’ﬂlpfré( General JJ:?;;::;:E{;:!?:;;:::MNNY]

Section . That there is hereby appropriated 1o the lowa State Agri
cultural college, out of money in the state treasury not otherwise Appro rimd'
for repairs, geoeral improvements and current expenses, the sum afpﬁh
thousand dellars annually hereafter: said sam to be paid in quarterly Inu:::
,:c'r;;;:m the order of the trustees, the first installment to be payable September

These several appropriatiy
Wil ‘:asp P a8 were ¢insolidsted under the

SecTioN 2674. Appropriations.
and current expnnm':f; tlf: Stn:’(.'n:;:;:: :::Itams::::; Ii\{n:flr:::‘:n;::.
::: its ::vrrl[l_dtplrljll;:!ll_lnd‘ :hxlitrs; and in aid of the income fund, the sum

L e d i 1l ri 4 y
money in the state treasury not olhe:m :.pproprll;ed" = e s

Tae oaly balaica to the credit of this)
he.g‘uming of the biennial periol was Sl.@ﬂ;nﬂn:!‘lthr: :’: ‘: b::
ation for experimmtation in agricalture and harxlo}::tt:ra-
This amouat, added to the $8,000 acerning to the fund dorin: v
the bisnnial periol, givas $4,499.99 subjact to the reqnlsltiag
of the board. By an order of the board of trustees this !u.n;
wa3 set aside for the use o! the exparimant station to be
axp)nﬁ&!i for the purposes spacified in tha law, A separate
accoant is kept, however, with the fund. It shows expendi-
tures to Octobar 1, 1897, amounting to $3,050.48, leaving an
unexpended balaice on that da‘e of $340.51, of w,hiuh !B.fﬁ is
in the hands of the collega treasurer, and £532.11 ia the state
transury. Raquisitisns have besn drawa against this balance,
sinze Oztober 1st, amouating to $192.01, for which. undar the
opinirn of the attorney-geaera!, the state audit>r has no
suthority to issue warrants. This amount has, therefore, been
drawn from the appropriation made by the new nodtal and
appears a5 an item in the expenditures of that fund. I
Tha following statyment shows ths amoin's deawn from
the state treasury on ascouat of the other annual funds and
tha purposas for which they were expendad. If to the amount
shown thoreio as not drawn. $0,043, thare is added the $382.11
already explained, we have $0,675.11 as the balante in the 3!‘-;“9
treasury fo the credit of the annual appropriations whan the
new cods went into effect. i
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ANNUAL AFFROFRIATIONE.
Amounts Balanos not
Leglalative ant— drawn. drawn.
CThapter 7, Fighteeaih Genoral ANSSEDIY ooe i 0 s § LW
Chapter 180, Tweoty -second General Assembly 210,06 1080040
Clinptor Wi, Twenty-#ith General Assembly. ... < =, (7R o
Totals under ABOTE RIE . .oooi s L0 BT B RDEOD
Amsount drawn since new code weat lato effect........ 1,000.00
Totsl drawn from siate ireasury e} WS
BEPENDITULRS
Blackbonrds In maln ballding and agricultoral hallo . ne B
Plastering n collage bulldieg..... ... et . [
Margaret hall—
LD QROBBER. . ooy ioasinn wirsirsniinnunabnsnnanbinbrat 00
Ralasion Gue Whikiag & Wood on bullding 00REIREL...ccovrraecir e 150,00
Patd Gen. Lincoln ne superintendent of consiruct 10000
Faralture . Siebh A 1.0 85
TERNG DR o rm sy ony baESaabLIE LY Smbabssdnnsdminsansnraasy 78 5
Patiing slats roof on aorth hall sdditlon and making other repalirs on roof e
Fixtures and 4 for & ! POOTIN, Lo vaue ootsnssonnss 1,004 5
Fize eacapo ani EORoral ToPALEE. ooy cpere suaniminnr sneiisieiaies S0 D000
Fitking up old exporiment statton ballding for pervanis’ QUAFTOFS. . ... HILE]
Main buliding—
" dallng rooms for ieal deparimant...... ST B a A AT o™
Oiling wood work on thisd and fourth fisors, Tepalring plastering, calal-
mining, roaf, peinting gutters, eollings and walls in
roclLation rooms sod basement, purchasiog locks &nd minor repales... . LOS4 40
Creamory—
Palnting ormibory POMEAR. .ouivmis rornan 12500
Naw lues tn boller, coment floor in cheesa room,
foor, palsting and otber repalrs.. 18
Agricaitaral hall—
wmﬂuuﬂlmnnw‘ln ai . BapannaderapTans purn Lk
Laboratory tables, lectare Labile, o fiiing up moreroom aod mak-
ing othier Iuipr ta Iturni cheuist P @10
Farm and tarm bulldings—
LA
e
[NILE )
B0.00
1800
L
Gresmbotss--
Part paymash on hoabing PIAOT ..o o0n 18
Moving snd repairing potting hoase sddition.. jr-11
Toariog down ol grasahotn.. oo 0T
Morri)! Ball rpalrd oo i e 5
ALy repairs, Inalnd)
l-ll;lhﬂudmdru] ARMB orsirsainged i 83
Kopairs and lmp 1n dop
dynamo labaratory, pattiog fn cesent #oor 1o basement of west coltage
wnil otborwis Nibing up wh for wes na & physioal PO
Repuiring floars, roplacing water plpes, palnting exterior wool work and
aphier ropatm on yeterinary Bosplbal. oo connenininnai e (A 1]
Hisarrle Ught lmp juding P { o now eagles, remodel-
ing pownr plant, aod dl bilag aystom 0 ¥, ngricul:
tural hall, axgoriment barn, and office bullding ... wae LTS
P ng office i nnd for guost rooms Sy il LT
Music hall repsirs, tocledl ring, paintl « nnid
puttlog ln furnsce. .. v A
Engloeering hall repalrs ... s 5530
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Repats of reatdencn oreupied by s 27 804 8dd3tion to sme
Repair of residence occupied by bretosy MAT. .. e | The tions for bulldings and improvemonts
ocenpled by Protessor Weoms ... . M s i;pdllspptquu e nni & prove
et | Ve, general, as shown in t regoing statements, heon

Rapalr of restdence cecupled ty Professor Frankiia

expended under the contract system. Approved bonds have

Repalr of restdencos o:capled hy other

- » 052

0 p.uarmmu-mmmb,cmmuurmumda.,m.,“‘ 10z i b b ts, nnd bonds
: "o been required in each case. The bids, contracts, and bonds are

Litrary rafling and varoishing. .., ..

on file in the office of the secretary of the board of trustees.

Colinge hoaplial repatrs .
Exteasion of waterworks E
:f:::...';:‘:: Soribensmt pror In the expenditure of the annual appropriations the follow-
pal el ing plan is pursued: The heads of the diferent departments

report to the president, in writing, the repairs and lmprove-
ments noeded in connection with the buildings under their
charge and the probable cost of the same. The president
transmits these reports to the board with his recommendations,

of two naw bollers. ... ,,.,..

‘"‘]“”hr"“‘mmm—----"---h'-.uu.m... =
Temporary "ALar supply, including pamp asd bollar repy
g . s repalrs, tanks In main

Ho patri r + :
Dairing bofler planite b MAID beilding ARd e ol st reres 1.

Repair on boardiag houss .., P
Rofier Sepsotiny oreT—s ww

b 10063 and the maiter is then referred to the department committees.

S After investigntion and report by these committees the board

Syt i i i

1toms,
1 plans of new bulldiugs, land
phicne 4 Aepariment CXpinses, changes

passes upon the dosirabllity of making the improvaments. If
it is considered best t7 underiake them, they are, in general,
refarred to the building commitiee for cxecution, for further

ropat
Total expeaded. ... . ... . 1L
Balance In hands of college treasn, T examinstion and report, or with power to exeaate, if the state
e of the fund and the demands upon it make the work advisable.

During the b'“nillperiodth. = Inafow particular cases special committees hava baen appointed

to take charge of improvements ordored  Ordinary emergency
repairs are loft to the judgment o! the building committee.

In the execution of all repairs sod impro bids are
secured and contracts made, whenever the character of the work

charged with the following sums drawn from the slate :::l:.:

Amoust drmwn eunul-unmm,.". -

Amount drwn during fiscal your 187, " e
L e i
ke aierass, 1 nem will permit. The commitiee (n charge ganerully appoints a
The foragoing exhibit shows that he has paid out the fo!;;t? local superintendent {rom smo1g the officers of the college who

are available for such service. Such superintendents nre held

responsible for & careful supervision of the work. They genar-

ing amounts on the accounts given below:
ally serve without extra compensation. Thoss who have acted

L
’m in this eapacity during the past two years are Professors Mars-
LeLa ton, Bissell, and Ourtiss and Steward Cavell. Bills agaiost the
e approprintion are approved by the lozal supsrintendent snd the
Tonal wxpended..... ‘iR 20511 0 chairman of the board committes; they aro then pussed upon by
‘ T the board of sadis,
The building committee, st each meeting of the trustees,

reports upon the condition of the fund, the work under way,
and the character and amount of the improvements ordered.
Among the improvemonts thus listed are the following, many
of which are under contraot:

1. Steam heating in boarding cottages.

2. Remodeling steam hestiog in main building.

8. Remodeling basement of engloeeriag building for hydrau-
lie laboratory.

% tlﬂ.ﬂl.m balance in the hands of tha college traasurer

Inﬂtn'vlngthulpmm&u treasury,
the state
of chapter 31 of the laws of the ‘I'mb-ti:::

file giving in detail the expenditures on each
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| ; Easbi:g and shelving for museum
X Aboratory tablo 2
e ) 4 es nod fixtures for department of ento-
?, Cluﬁlfur botanical rcoms.
7. Utensil lockers for dairy department,

5. Apparatus cases for d
. g. Cuunecung 1'ete:;lr;p.hrmem .
.25, ospital with the Waterworks
10. Painting outside greenhouse
house addition. e Nt Hping:

11. Painting int
chemical buitdrs. erior and extorior Woodwork of physical and

:': Binks for Junior rcom in
: Water connections for physical and che

15. Fitting up rooms in

1 Cbapelwtm-romnmn clock ard bells
ngineering

buildiog for Pipe fittings
11:. g:llu for power station,
3 tensicn of

o "'E'nd chh.r‘!)mu :f:;: light system to musje hall, college
m;l:” o t and improvement of bath rooms in main

- Repairing roof of college hospital,
o g‘!ﬂ;ins outside of creamery building.
B ining boarding cottages and dormitory rooms in

24 Paint

agwa!llmnﬂingnmof domestic ecoromy

25,
e Painting interior and exterior woodwork of Margaret

::l. &wzigx‘:;nrmmu hall.

Repaiy and repairs
Addition to uumﬁ‘mﬁrmm
ey cnldhndpimhwhbmm

roon. o FePairing creamery room, freshman recitation
mmm:uuummwmmmw '

L_ ﬁ.—_."a_. .
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d%,  Furnishivgs for domestic cconomy rocms and recitation
rcoms used by Pythian avd Philcmathes o sccietios.

88 PFittng up rcom in cresmery for insiruction in pasteur-
imaticn ard sterilismaticn of milic.

87. Paintivg galvarised iron work on Msrgaret hall and
power station,

The repairs ard improvements ordered will exhnust the
unexpended balance of the aunual appropristion and the pay-
ments which will acerue to its oredit in ke reasonable future.
There is, morcover, an urgent necessily for the employment of
a portion of this fund to help In maintaining the eolli ge plant.
The estire ostlozal »upport furd is ded for iesiruction,
apparatus and department colleotions.

The board st its anoual meoting in Novembyr, after scaling
the depar'ment sskings as much as it considercd could be done
without ser'ov s injury, was cbliged to pass an order reserving
$2,000 of the spnual fund to cever in part the expenses of car-
iog for the public rooms, thus relievieg the nationsl support
fund to that extent. With the growth of the institution the
necossity of using the fund 1o meet the current exponses of
maintainiog the plant will increase. That the pational govern-
ment cotsiders such expenses shculd be borne by the state is
made clear by its rulings regarding the use of the Mcrrill sup:
port fund. Itis held by the department st Washingion that
the langunge of the law suihorizcs the purchase from this fund
of apperatus, machine y, etock, and materinl for instroction.
It is further held that "' It should not be expended for heating

or lightiog buildings, repairs, imp , canes, shelving,
or jauitor sorvice,” ‘The snnual fund was asked of the leglsia.
ture with the end in view of wetting this class of expenses,
It will do this if ivis rightly supplemented with reeded appro-
priations for special purposes. The trustees ask of the present
general assembly appropriations for the following:

HA T ITR 1]
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S ENDOWMENT FUND,
8 by the report of the secretar
mondowuent Smouats to $351,038.52. Under 1.he’wllf: w3
h.l:l‘ :;t toe legislature and the successive boards of trustees u'
a ’::;l'l' since 1864 by the sum of $192,975.92. The orig-
gy bmt was in the shape of land aggregating in
— th-ll.‘:u dm 204,000 ncres. Tae gensral assembly directed
—— should be appraised and leasei on ten-year con-
— ;m the right of purchase at the expiration of the
i ¥ lesseos availed themselvas of this privilege;
ummn r::l. number of leases have been renewad from time to
n“u ey expired, and not a few, especislly in the earlier
e ware forfeited for bon-payment of remtal. [t was
m[bu:: mmp:::dum of Isnd restored to the college
together with the
:::um;:fn :::\::nhua interest money, that ih:" m"o:f::u“l:
endow was effected. It is to the
the state aad the college that this fuad, which :ﬂ.:‘m’?:
mm“hml by that of nineteen states, is to-day in its
hu.who aoss second only to that of New York. The fund
_— Wwover, probably reached its maximum limit, as the leases
m‘hn.fmm mulublotobemnudwgotofurmm
to parm;xuur fuﬂ;rn‘:m of lnm:: gy 0
maney. Nochsn
lhl::untntlhhud huhhnphudnﬂxglholmhuz:t:
period. The fund 09 10 {15 origin 1s to bo eredited as follows:

Congressional land grasy e o T TrC—— - [ E YT
i e

Accumulabed wamsl

Tutal ‘....__-_—I-..

Ths ncoumulated interest portion of the fund
nd, as
I‘m hduhﬂnmwlumldinunum
ments of this fund have been mado in land and farm mor.
:lgu In 1885 thero was purchased with the amount then
and 15,018.17 ncres of land, located in the north =1
\ of she state, at & cost of §15,990.55, This land '::chnpu-t
and leased undor the Samo plan as the congressional grant and

The e ey ‘ni;é.g;.muu............ Teamy
of intarest monay, the last of which was na:':h lmm
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The secretary’s repo-t shows the following as the preseat
condition of the endowment fund as & whole:

Invested in tarm morigages . s : [E Tt ]
Iuvested lo land under loass . pbaainn g guns s ansre  DAD0
CUmah halasce swalting inveaiment - LA 0

Towi .. § o) s

In ragard to its management, the fund is divided as follows:

Uoder Lié direct st of the board two tracts of land obiained by fore

wlomure of morigages
Oudar the contirol of Agest Kuspp, ihe land of the original graat sad ibe

(et ]

mecumnlabed ints remt fund . caniines o SERATEAN
Uder the contrml of Uhe Anancial sgent. W. A Helsell. the balance of Lhe

tund . - . e sedne

- . DAY

Tosal =
The origlial Iaw ostablishiog the financial agency provided
simply for the Investment by the financisl ngontof the procesds
of the coogressional grant.  As there was some question under
the law as to whother his bond would cover loans of accumu
lated iaterest which might be made by him, & soparate agency
was establishe ] to handle this part of the vadowment. The
new eodo ro poves all objection to the loaning of the ex tire fund
by the fiassolal agent, and as exparieoce has showa that it can
best bo handled through the machinery of that agency the
board of trustees at its last meetiog ordere 1 that the two paris
of the endowment be permanently consolidated snd that nll
aconmulated laterest, s it shall be paid in from ocutstanding
lonns snd leases, be romitie 1 to the state veasarer, subject to
the draft of the financial agent for loaning purposes.
Only a small part of the original endowment remains in the
form of land. A« the loases expire the principal will be pald
and the land agency closed out. Thus in the near future the
financial agency will come (a0 the managemont of the ontire
endowment fand. It is, therefore, with no small degreo of sat-
isfaction that the college facos the fsct that this method of
haodling the fund has proven eminently satisfactory. In 1853
Senator Allison secured the passage by congress of an act per-
mitting Iows to invest this fund in farm mortgages instead of
utocks of the United States, or of the states, or of some other
safe stocka " In the discussion by'the general sssembly of the
bill giving effect 1o this congressional enactment, doubls waere
expressed by the leading members of both houses as to the
safety of this way of handling the fund. Themost careful con-
sideration was given to the proposed law, and upon the recom-
mendation of the judiciary committes of the senate the original
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bill was chsnged in many imporiant particulars. The measure
lrnhlil:llly adopted has met every exp ion of its ad
The sgency was esteblished in 1554, It bas mad -
ing to #386,425 0, of which £511,928.68 are nnweilila:nr:;m‘g:l’;
two mortgages have been fcrecloced during the thiiteen years,
n?d these resulied in the financial benefit of 1he college. On
November 1, 1867, the unpaid interest, wkich had been ;le]in-
quent for more than a month, amounted to $1,548 60, of which
morre than one-balf has since been paid. '
onns are made for a term of five or ten
interest. After five years from date of mn\{:u';.o? ;.p:x;no::
est coupon, payments on the prineipal, of $100 or any muliiple
thereof, are sllowed at such times as interest matures. The
borrower is also allowed to pay the principal at any iime b
payiog in eddition thereto 2 per cent per annum for the nm,
pired term until optional right of payment nccrues. At th
late meeting of 1he board 6 per cent loans were authorized run-
ning for eight years without optional payments. Under the
Iaw the value of the land, exclusive of the buildings, must be at
least double the amount of the loan which it secures. The
forms of notes, toxds, mortgages, interest coupons, and other
pajers are delermined by the attorey-general under the diree-
tion of the exocutive council. The machinery of registering
Eﬂunl, handlirg ihe eompleted papers, and collecting the
terest and principal is set forth fully in the repert of the sec-
rat;a found under “financial reports.”
national law provides that all the &
agoment of the endowment fund ‘‘shall ?;ﬁ‘;:: :::o
out of the treasury of the state.” The new code limits the com-
MO.f.tkﬂm_mhl agent to be fixed by the board of
MM to “ twelve hundred dollars sunually and eight hun-
. dollars snnually in addition for assistants and sub-agents
d.::t:"‘m ary xpenses connccted with the discharge of his
%" The apponitment of the agent is subject the
proval of the executive council. Itis provided in his bon-
tract with the trustees that he may draw the endowment
from the state reasury from time to time as necded, upon drafis
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He shall exercise care and diligence in makiog such loans, or selecting or
tetaining anyoae to amist kim In prepsring abstacns of title, and if in the
duing of any act in any way connected with said loans, any sum of money s
lost or expense incurred, through his wilful or negligent acts or the willul or
pegligent acts of his sub-agents, the said Melsell skall be fully liable 1o said

And the said agent shall also be liable for any wani of diligence in mak-
ing said loans; and for all moneys lying and beiog in his hands for an unrea
sonable tlme, or for any time ‘where, by diligence or proper effort, the same
might or could bave been loaned. the sabd agent ahall be lishie for interest
thereon at the rate of 7 per cent per annum.

The lonns made since 1860 by the two loan agencies, now
consolidated, aggrega'e $655,100.50, or an average each year
of $41,557.60. This does not include the extensions grantod.
As the rate of interest declines it is reasonable to suppose that
many of the outstanding loans will te paid. By the close of
1895 the right of payment under the optional clause will have
acorued on loans amounting wo about £050,000. It must be
noted also that the losrable funds of the agency will ba
i d by the pr ds of the land department as lsnd
loases expira. The amount swailing investment al the end of
the bienuial period, as stuted, was §31,640.50.

The foregoing figures show the maguitude of the werlk of tke
agency, whe importance of the interests involved, and the safe
and profilable way in which, through its machinery, the endow-
ment fund bas been handled. The history of the manngement
of the fund is submitted with confidence to the judgment ¢f the
general assembly.

THE NATIONAL SUPPORT FUND.

Phe national support fund consists of the incoma from the
endowment of the college and the annual payments under the
Morrill actol 1500, The sdditional sanual fund for the mainto-
pance of the exporiment station can be used only for this pur-
pose, and is therefore treated by itself in another part of this
biennisl report. A summary of the secrolary's sccount with
the educstionsl support fund shows the following:

Cash Iy treasturer's hands st the heginning of the blennlal umn—'

Toterest fund. . L
Morrdll fand. .. _':—-
Loib e sndowent fand, e i
Inooms from Morrill fund. 1888 .. .0
Income from endowment fund, AOTER
Income trom Morrill fund, 1867, . B,000,00

ITERTS

Grasd total 4 18T
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The expenditures during the blennial period are as follows:

limhl-nmﬁlmtl.lmhdmmm'unm N T TS
hmlumanruumaulvuﬁ.»w'-wn caeree e SITRTL
Total
Balune s
Orand wotal

tod Ly cuab -
u 00! loge lrvanurer's hands . ...,
& Biale treasurers hasds . ...,

Tatal

The receipts from the endowment fund during the lest year
have been above the normal because of the payment, under the
improved financial conditions, of interost which had become
delinquent. The balance given, which Is Iargely to the credit
of the Morrill nppumdﬁ.!m&.hiomexpmu
gm account until the end of the government fiseal yaar, Jane

\ 1808,
The estimated income from the national support funds for

the coming year is #30,000. The sppropristions made by the
board of trusteos for salaries and department purposes are as

FROM THE NATIONAL SUFFORT rumsm,
Fur naluring as par Hst under “officars of (ostriotlon”—
From (niwrest fund.

PO cendonr g oo el L OO S
Ax 4 e
-

e S "-m

—

Current exp hog
and deparimant spparstas

Frchange of typeeriter .

Current axpanses and spparaios .

i
i

Prociars, ... el
Addres tefore 100,501
pipe s
Pumplng
.
_..-‘ .............. w0
Ancusl fes for Agr - —
Fund for

1.0
-

180 o

1.
LT

L

80 00
wn 0

18000




T TRy

78 STATE COLLEGE OF AGRICULTURE,

‘ p 2D
” r and h 4 pres-
_ dent to attend such meetings)..... o
:-,mon.'-mer Lo SO Sl ‘2.:
lapartment of Eoglish literatare and his 50,00
Commenosment lrllo-ﬂu.._......._.‘.ad oy
Musle books for chapel, ... i
[Hetlonaries for offics use ; e
Physical calture for ladies. 2 et
' 8 el . 135.00
Piano trucks. .......... ..., - 5
v BE  jeesie
Grand Total.............ooiiiniinn
.................. B 05 400 38

In addition to the above there
diﬂ?raut departmants the Pprozeads Mwaﬁ:am}':pﬂated o
during the year, B
It will be noticad that the a cead
ppropriation; i
mated incom3 from the mational supl;nrt Iu:d?x Ou:a:h: e
pristions will nead to be made during the year. Rmmppm-
this ﬁa&:ﬁt{i’m the board resarved, as already explalnadm:he .
sum ,000 from the annual appropri ey
priation by the state
cover, if necessary, that much of th &
taining the college plant. e

An analysis of th
c] = :; oy @ appropriations will show the follo wing

: : _: e d to salary LT TP i, 700
s it w d 3 - ¥
imn.lumn-o”hamlqa - 3
Furaltare for pubiie rooms da m:u
Total for salaries and currant expenses .';9-”
dditians 1o depas & i mexe o i
899,460. 33

L ngu;;.‘.i;;;ao
_ p the fact that th
with “;.tl:cm l.;v:o:ns. is able to add but slawla}h:;‘:gt;:z:
o instruction. [
NPT%&‘&’ v e 0. It ought to grow much more
owing ara the more important of
e the regulatios of
» :um governing the expenditure of these

. A Arpwpﬂuhn: ::. &u_depagmn'u are expended by the officer in

. . n anl s of the president of the college,

which board is directed not 1o allow any bill uniess the - et
were

same shall contain the

allowing or disallowing the claim, The . e ol
g or disal e The bill, whe I
college  and the receipted bill is led oy by vperter © PO Y the
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2 The head of each deparunent is required to keep a current and accu-
rate lum of all appropriati to his department, and of all orders
which be may jssue against the sam:. It is directed that ny obligation shal
be incurred i excess of such appropriation, 1f such case occurs, the secretary
I8 required 10 submit a list of the excess bills, and the payment of the same is
forbidden unless the dep rtment has outstanding collections, in which case
said collections, as paid in, can be applied upon the bills. For the balance,
the bead of the depa t is held p lly responsible. [n no case is the
board of audit allowed to andit bills in excess of the appropriation to the
depariment

3 All departments emplaying labor are required to keep a permanent and
itemized book accunt of dates of all services, character of service, and hours
employed each day, to he open on cill 1o the inspection of the board of audit.

4 Departments deal with each other as with outside parties, except that
the bills of ooe departmsnt against ansther are treated as preferred claima
against the ap sropristion 12 that depariment. Io case any head of a depart -
ment, receiviog & bill agalnst bis department in favor of another deparfment
of the college, fails to present the same 1o the board of audit within five days
afler written notice of such bill has bsen given him by the treasurer, the trean
urer shall consider such bill approved. He shall thereupon make indorsement
1 this effect upoa the blll and submit the fndorsed bill to the auditing brasd
for audit in the usual way,

5. The head of cach depariment is directed, at the time of filing his annual
financlal statement, to file an inventory with the secretary of all apparatus,
bools, stack, feed, machinery, or other articles belonging to the college in this
depariment.

. It is the duty of the standing committees of the board to investigate the
needs of the departments under their charge, consider and report upo? appro-
priati ded by the president, and supervise their expenditure as
they deem best. At the close of the year each committee Is required to

fne the b inw jes, and accounts of the department under its
charg s, inqire fally faty the amaant and character of expmditare of exch
and make such report thereon as shall give theboard fu'l information convern-
tag the financial manigsment of the respective departments,
OFFICERS OF INSTRUCTION.

The last blennlal repil c¢rataini a lisy of thy officars of
inktraetion for 1800 with thair sa'aries. A vacancy arising in
the chalie of domestic oconomy, the faculty ¢immitiee and the
president of tha college were authorized to fill the syme. They
employed Miss Gerirode Coburn of Kansas City, Knn, at a
salory of 81,200, She was formally e'ected by the board at its
meeting in May, 1800,

Miss Marle Chambers having been ralieved, at her own
request, of the work of insSruction in elocution, Mr, A, M.
Newens of Des Moine ), was elected to the vacancy, His salary
was fixad at 8000, his term of sarvice to begin March 1, 1506,
Miss Chambars' rasiganion as dirictor of music was presented
to the board at its May meeting. Upon the recommendatin of
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Presidont Beardshear, Mr. F. J. Resler, of Mount Vernon,
Ohio, was chosen to succeed her. Ho was allowed to appoint
the instructor in instrumental music subject to the 1 of
the president. The salary of Miss Ford, professor of French
and. German, was increased for the school year of 1896, from
2000 to $#1,000. She resigned in August of that year to scceps
a position in the schools of Minneapolis. Miss Lizzie M. Allis
was elected to the vacancy at the same salary paid Miss Ford
No other changes in the list of instructors occurred during 1896:

In February, 1897, Prof. James Wilson, having secepted the
position of secretary of agriculture in the cabinet of President-
elect McKinley, tecdered his resigoation as professor of agri-
c.ullura and direc'or of the experiment station. The resigna-
tion was not accepted, but the professor was given un indefinite
leave of absence without salary. The following resolutions
were sdopted by unanimous vote:

Wueneas, The Hon. James Wilson, essor of u
:‘:h experiment _ﬂﬂbn. of this enlle;u.p;: been uu?aku:hmﬁfm&““k

P ¥ of y of agricul in the cabloet of Presid

McKinley; =

Rerolved, That the board of trustees of the I Agrical.
ture and Mechanic Arts exp their app 'mfls::;ecdl'“.‘?'mﬁu
muf-n:ld}emllmbyl’fdmwﬂmdudq his years of connection with
.i".".m.:a"'“"ﬂt ding his p | popularity and known merits
agriculturist of practical and senso id
w'mq@wmgrwummmwm;:

BT

fved, That we d the wisdom of Presid
Professor Wilson to the broader field where his -mhnu“ni‘ni::’u:m
and judgment of men and policies may be helpful in the administration of
k W!ﬂ"&::ﬂlw&;;‘dmm.m and
P F ¥ tathe material educational
“:mu.m-m — b . hmuwm
; we deoply feel the loss entailed to this
e o g iy S e o
: e { b
country In securing the services of wupunn:h':-:m @b
~ Prof. Charles F. Curtiss was advarced to fhe werk
vacant, during the absence of Professor Wilson, udelh-ﬁl:::
of agriculture and director incharge of the experi-
-Idltr_ln the year Professor Wilson was given
of the agricultural faculty,” while the title of
changed to professor of agricullure and
nt station. The salary of Professor
and the use of the farm house; #8605
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of his salary was ordered churged to the Morrill support fund
and the balance to the experiment station. FHo was given lwo
assistants at a salary of $800 each, the aggregate salary to be
divided equally between the Morrill axd the station funds. Mr.
J. W. Wilson wes appointed as one assistant, while temporary
srrangements wore made regarding the other. At the May
moeting James Atkinsop, who had been connected with the
Agricutural colloge at Guelph, Canada, was clected as the
socond assistant at & sslary of 8500, the oxira §200 to be chsrged
o the station sccountk

At this May meoting, Miss Flora Wilson resigned as college
librarisn. Miss Vina Clark was elocted for the remainder of
the year, at the exp'ration of which time, haviog rendered
satisfactory service, she was re-slected, 1o sofve us other
cficers. Her salary was fixed at $500. Miss Effie Curtiss,
asslstant libraran, having resigned in May, Miss Edith Foster
was appointed lo that position. At the close of the year her
salsry was sdvanced to 3560,

In June, 1607, Prcf. W, 8. Franklin, professor of physics and
olectrical engingering, under the Inducement of a larger salary
wnd & wider fleld of usefulness in o similar position in Lehigh
university, tendered his reslgnation. An arrange ment wWas
made with the professor under which he consented to coniioue
st the head of the department uniil September 1st, and in the
mesntime, by conducting classes during the summer vacation,
to finish up the work of the senicr cluss in elictrical engi-
neeriog. Mr. L. B. Spinney, the assistant professcr of
physics, was selccted to fill the vacancy. He was voted #1560
additional compensation for the remainder of the year while
his salary, beginuivg with March 1, 1505, was fixed at £1,500
per annum. He was allowed an assistaut for the remainder of
the year, and in makirg arrangements for 1504 was granted an
sssistant’s fund of #8900, with which to employ two assistants it
he thought best. The house formerly oceupied by Professor
Fravklin was assigoed to Professor Bissell.

At the anpusl meeting of the board In November last 1he
salary of Prof Beyer, assistant prof of geology, waa
incressed from §1,200 to §1,300, The professor was away from
the college during the last half of the year on leave of abserce
to study in Burope. The expense of employing other parties
1o instraet his classes was borne by the professor.

L]
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The resignation of Mr. J. W. Wilson, to take effect Novem-
ber 15th, was presented and accepted. -Mr. John A. Craig,
who had won an enviable raputation in connection with ths

agricultural department of the Wisconsin university, was °

elected professor of animal husbandry at a salary of $1,800,
thus greatly s'rangthening the ngru:ulr.ural sile of the college,

With tha chaoges mentioned the sa'ary roll for the school
year of 1808 will siand as follows:

SALARIES FOR 188

WM. Banrdrboas, . Mo LD, .oopvinrrnsinnae merisssssmanisssdinasis i anxws
President. heShoe
Psychology and ethics.

M. Bualier, M. Be., V. v s - . 100

Vetorinary sclence.
Btation veterinarian.

Mathomatios nod economic ulaun.
Becretury board of trustens.
Genoral James Bosh Lincoln..........coivi iy
Mllitary sclones and taction.
Minlng engineering.
Altrod A, Benoott, M. 8. .
Chemistry.
Herbert Osborn, M. 8o..
Zoology and onlomlu:r
Bratlon entomologlst,

English litersture uﬂ hmnu
L, H. Pammal, B. Agr...
Hota

0B
ol

Wias Liasle L VT —
Mew. ana s

Col
W. B, Niles. D, V. M.

B BadiBis B OBE BE OBE 5 O5 oS

4
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L

100

1800

Jumes Atktasoa, B. B. A .. 0 i eiiiasmsniainnniaennes u laassinas . Lo

Asalstant In station.

Herman Koapp, B.B. A ..., . 1,100

College treasurer and recarder 50,
Biatlon wwewsnrer 38

Y iy s T sa dpyuds paerans s (e E5At vuwrowh by, AR rrwn g A5 00 b0 mrmavh Bh aur L) 0,00

Houses on the wllega grounds are occupied by Peofsssors
Beanett, Osbarn, Cartiss, M irston, Bisssll, Weems,and Stanton.
The inside repair of these houses is chargeableto the cocupant.
Their annual rental value isconsiderad by the board t)be equiv-
aleat to §200, Aside from house reat no perquisites are
allowed, the rule of the board in this regard readiog as follows:

No professor, instructor, assistant, or any employe of this college sball
have or enjoy over and above his or her regularsalaryany extras or perquisites
of any kind whatever either directly or indirectly.

All bills in favor of salaried officers, other than regular salary
payments, are passed upon by the board in seislon. No leave
of absance is granted to any officer under pay unless satisfaz-
tory arrangements are made by him for the performance of his
duties without extra cost to the college.

The salaries ineluded in the salary list are chargeable, under
the order of the board, to the lollowing funds;

Moprill fund. ... .. R S T )
Imterest fand - 4 18,80
Raperiment station fund . £ p 5,600

Total.. Sl T |

No other charges ara madu lgaiu.at the Marrill Innd it thus
belog used entirely for the purposes of instruction. Thecharge
against the experiment station 1s considered to be the equiv-
alent of service rendered. It includes $1,850 of the salary of
Director Curtiss; 8000 each of the salaries of Professors Weems
and Cralg: 8300 each of the salarles of Professors Budd, Pam-
mel, snd Osborn; 8300 of the salary of Dr. Niles; #3500, or all
of the salary of Mr. Atkinson: and 8260 of the salary of Treas-
urer Knapp.

COLLEGE TREASURER.

The college treasurer is elected anoually. His duties are

manifold. He receives and receipts for all mmeys arising from
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the income of the endowment fund
¥ y & i
general wwmhl_\_r, sales of the products oi‘! ?;:l::i:l:o::o:mryr o
experiment station, and other departments, pllymanu ‘
;tudon_f.u of room rent, hospital and laboratory fees i:vcm-lzljr
o:::;- Luxprlbu. nnd P;)ihnr cl-mrg:, and for money arising ‘from ali
r sources.  He pays out the same on bills proper
ru;lmnmg‘ the receipted bill as his voucher. 'lge km‘;?:dim-
P _1:;; #ot of double-entry books, ia which an accouot i t;m-
:‘m each department in such o way as to show in f\.lll il::
. pts and expenditures. He keeps the eash reports and
D:::cherst:nr the different depar ind dent of each
er 80 thot any party interested can e o
:;:nglo department without confusing mmi::ge l.hmm?u 5
er. The treasurer makes out bills against parties om?n m
departments, collects the same, and makes cash reports ghiuh
:: varified by the heads of the daptrm«auonwhmw;nn
u;lmm are made. He checks his books monthly wi:l:
board of trustecs n:! m:\:::it‘. ?;d m;k“ S ke
» close of each fiscal year.
:mem s checked anbusally with the gov:rmon;r;' niu;h:
noual reports of the Morrill support fund are mad:p:m
.dqum“n . t «f the ioterior, and of the experiment station
E ﬁ:uwto thi:w department of agriculture. Aunpual reports are
board of trustees and a biennial rt to
arnor of the state. s g s
The treasurer receives di
ts of stude
checks against the same T;-?M el .
z de,
1,700 and the checks cashed 3,105. wWMt ymwnumhn:}
e
i : 1 _ pay- involved pay-
ts to several puarties, risiog, in the case of lhanmmmw
mmtl. to 150 different persons on a single voucher.
o lonnmamt,r‘ -lh‘:r. Hermnn Knapp, has also acted as land
S ving charge of the renting of endowment
Ifmd-% the loaning of the accumulated interest fund.
Mhﬂwn& II:. bas given much timetd the making of leases
e oﬂlu:n&‘ of “p::nelynl acd interest, all of
‘which reported atary of board, turning
w;;lll eash osllectod t) the stais and cn:lu:e troasurers,
; -inm_ hias supervision of the college book :
e e
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seaipg the distribution of the stadent und department mail.
As recorler he mnies rocord of the class standing of each
student, reporting the same at the beginning of each term to
the student, and furnishiog 10 the president aad faculty the
information upon which undergraduate classification and the
right to graduation are dotermined.

The heavy burden of work in the treasurer’s office, was one,
{hough not the mo&t impariant, consideration lending the
board to transfer 10 the financial agency the loaning of the
accumulated Interest part of the college endowment.

The methods of testing tho accurscy of the treasurer's
sccounts ara discussed ia detail i the repartof the secralary.
The following are worthy of speclal mention:

1. The olose watch kept upon ench department account by
the officer in charge, who i interssted in renlizgiog for his
depariment the full benefit of the appropriation made for its

nso.
9, The examination mads ench year by the g

inspretor.
8. The comparison after ench monthly trisl-balance of the
troasurer's books with thoss of the sacrotary. This in itsall
would deteol nay errors.
4 The sanuslexamination and ssttlement with thatraasurer
made by special committee of the board of trustees.
This spocial committee in 1506 was composed of Trustees
Dunbar and Smith, who reported that they tad  carefully
examined aud compured the receipts and vouchers with the
debit and eredit side of the ‘s cash t and found
the sama correck They added, “*“We found the books in clean
and splendid condition, acd we cheerfully cortify that Treas-
urer Kuapp has performed his duties to the complete satisfac-
tion of your commitiee. * Thacash balance shown was countod

and found correct.

Trustees Dixzon, Huagerford, Hobinson and Smith consti-
wited the spicisl committee making the sstuement ia 1807,
Th3 following is their repori:

T the Board of Trustezs af the Jowa State College

od 1w make sctilement with the treasurer respect:
fully report that they bave examined the daplicate receipts lor movey received
2 mmbhw.uudhhbunm and are

overament
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Gwaneral acoounts n
Elewnrd's funde pe T PR
Labersisry foes............ - i e e LI
Fradenis’ deposite, . ST g . Ll
Balanca dur vn ool leciions BT oAb el b s T [T
Total . i m‘:
Respectfully n:uhﬂill:é_‘ : - Ml 2 i 1 T
W. | Dixos,
J. B, Hewazxponp,
L. B Romxsoy,

The ripcrt was entered on e
s 4 ‘h. 1
::rn::;:: w::il:rrnlmbnluuu and omlcl::ldn:hti. e
mmm“m; o Dduur Wis performed by the chai e
e toth: ixon, who, upon 1he suthorit, “rn‘;: e
e o secretary of state that the tre A e,
unted for all the e S

1o his sccount. money and property chargeable
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other depariments the income from the sale of products s
aided 1o the appropriation. The account with the station for
the biennial period shows the following receipts and di sburse
ments:

wECRTETS.
whwll‘hmllﬂ-lufm!'lll-. AL
Congresaions! appropriailon for (e (g’ 1]
#als of prodocts E Laiped a0
Cumgressionnl appropriston for bt . . (YL
Pale of prodacis . . . . imam
Toaml . . (LS _f 2
Total - o Ak B R . [t ]
DO EREMEN TS
Expmndiiares during bacal your e . - (35 %]
wmﬁm”. e ...__“B
POkl AIEFORMNAMS (e ; (. 1
Hﬂ-nmnmmdmmm-.- ey ki mna
Tokal [

The invertory of station property amounted to £3,008.10.
Ia addition to the congressional appropriation the board has for
the last few yoars set aside for the use of tho station the
annual appropristion of #1,500 for pxperimentation in agricul:
ture snd horticulture made by the Ninetseuth General Assem-
bly. The expenditure of this tion is disoussed under
the head of * state sppropriations.” In the form mentioned it
is ropealed by the cow code.

The t station |s mansged by a board of direction,
consisting of the presidont of the college, the director of the
station, and such professors as aro connected with the station
wark. It is the duty of this board of direction to recommend

proper division of mummmmmmuu
the siation necordiz g 10 the work thoy ate expeeted to do. The
time covered is the government ficcal year, ending June BOth.
The division made in November, 1807, includes the state appro-
priation of #1,800, payabie on the first of last May, and is as
follows:

o FURD POR P
L mdﬂnnﬂn“.lmmﬂmdm P
L Falaries of sasistanis—
Asstaiant for chemionl sciles . .. sl e
Analatnnis for v w0
Asststans for -
pr-meelyd -
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+. Appropristions for aectlons —

o v
Harticalture. .,
Entomology. ...,
CThomistry

Veterinary «'Ln-w .
Dairy....

contiogent oxponsos
Total.. ...,
& General exponses—
Hearing of bullding and
'lul and expross T -

& Butlding fund repairs andg lﬁ;;‘;;-h

the reports of the station
Stafl, found j i
biennial report. The small
% balance on hand in N,
rxﬂpﬁd : hﬁ:['t:uon in the worlk of the lh‘l.lonl;.n mmmmm
or the year might, without question, be brought

WHEREAS, The removal of the atlon
< bbbl experiment st 10 its new
e mb,lhmhm.hrmnﬂnllllwdlu

upon the college grouads o ed e, CXPermEnt station in the buldings
o] > hnmmhnmby.lnwm&mlh
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tions of the professor in charge, and make report to the board
of its condition and needs. In performing this duty the com-
mittee makes use of the bills of the department in the trons-
urar’s office, which give in full the purchases made and the labor
amployed; the cash reports filed with the secretary, which eon-
tain an ftemized t of the & and kiod of property
sold, the date of sale, the party to whom sold and the price
received; and the farm inventory, which is s0 arranged as to
give a history of the purchase and sale of stock, births, deaths,
ete., and the purchase and sale or use of farm maghinery and
other department property. The reports of the commitioe,
made at the annual meastings of the board, show that all articles
charged against the department hava been scoounted for and
that the values fixed in the Inventories are reasonable in
& The ittoe further say: ‘‘Notwithstandiog the
farm has suffered from the scourgo of hog cholers, the inven-
tory has inoreased; by selection, oulling, breeding and buying a
high grade of pedigreed and recorded animals now compose our
oollege herds, the equal in merit of any ia the stse; extansive
improvements, in the way of clearipg up brush and timber
lands, fences, tiling, ete., have beon made; and on the whole
the farm was never in & more satisfactory condition than at the
pressnt time.” The commitiee reporis the followiog receipts
and expenditures for the bieonial period:
: Frvogy e e

Tncrenss In lnveBlory . oo
Oost of maintalning the tarm for the bwo yeaes ... ar l_l.—ﬂ—.ﬂ

The college farm, in common with the sgricultural industry
in general, has falt the business depression of the last two
years. The hog cholers has bean wn additional factor reducing
its i But esprelally should It be borne in mind, in con-
sidering the financial showing, that its maln purpose is not
commercial, but experimental and educational. The two pur
poses can not be separated nor can the educational feature be
brought to & commercially profitable basis. While it is the aim
of the board that the farm shall ba mapaged upon business

e e
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principles and with the strictest economy, it is to be expected
that like other educational departments it will require an appro-
priation for its support.

At its meeting in May, 1897, the board decided to sell a por-
tion of the farm lying north of Squaw creek, which had proven
unavailable for farm purposes. The tract, comprising about
85 acres, was disposed of to Mr. J. E. Campbell for the sum of
£4.625. A payment of $2,000 was made in cash; the balapes is
to be paid on or before March 1, 1598, whereupon dalivery of
deed is t3 be made. BSinee the land was purchased in 1570 with
actumulated interest money it was directed that the proceeds
of the sale b2 credited to that fund. In lien of the land sold,
the bard asks the legislatura for authority to purchass wilh
the college endowment a tract of not mora than 50 noras which
shall be mora conveniently situated for ordinary farm and
experimental purposes.

CREAMERY.
The followieg is the finaxcial showiog in this department for
tha bieonial period:

Ol wxpoodiires for 1800 ..
Cash sxponditures for 187 .,

Total LR ]
Recelpts for 1964 § mmae
Recaipts for 17 0,48 43 -
2 o —_—
LET
Investory for ... [ ] I.i--ﬂ.
'y tor 1T w1l
L T T T A
Not cost of malotalning the creamery for the bwo years. .. .. (AT T

The abova includes a loss of 81,200 arising through the fail-
ure of Douglass & Co., commison merchants of N::ler city.
Deductiog this, the cost of maintaining the depsrtment for the
two years Is $1,802.04, or in round numbers, $900 per year. This
is mmhhuthantBlmiduthndwmuinmuo}lm
of other states where the commerical idea is not introduced.
The commereial fsatura not only reduces the expenss, butadds
to the practical character of the instruction given.

COLLEGE LIBRARY. :

Upon the recommandation of the committee on library it was
ordsred by the board that ths sunusl .pwupriﬂh:r{o that
depariment be apporiioned as follows: ] :
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1. Ten per cent thereof shall be placed under the control of

meet emergencies.
m:: u'l'u pet cent may be expended by the Tibrarian for general w

direction Iibrary committee of the board.
'h)- The u:-‘: $100 shall be set aside for the general expenses of the

the depart-

orks under

4 e - u p‘r_
hall 1 in April and October ol each year for ¢
pw:. dmu:‘l:g‘m I.;-‘::r) and ity needs, At sut‘-‘h ?ntlaf :n:: th::t'l.f
Il submit bis or her list of desired works for revie
:I.l';"::;?:o:‘lh: Ttm submitted a final list shall be prepared -::l‘. n’apclacﬂrln:’:!
by the faculty and submitted to the library commiitee of the o
sideration at the May and Nmeub:&; mﬁ.;mwdu 8
AmManE var
hm'i wmuufmdm the ist of October, in each year, shall ben.
e diaposal of the fibrarian to be speat under the direction of the library com
mittee of the board. i , s
In makirg additlors to the library, prices are secured rmtr‘
sumber of leading firms. During 1897, 505 volumes were p‘d
chased. An involee of all property ia the department is mb:
at the close of each year. The invoice taken in 'Ncwem r
shows & total of 11,458 volumes, classified as follows:

.
Choperal works . ... e
hilowophiy -
Raltglon ... S
Prem iy .
Nataral sctence. T

. L.
Useful arta or A
Fine aria. T
Himary v AT

BT

The ccmmitiee report the library in excellent condition,
commend most highly the work ¢f the librarlan, Miss Clark,
and her assistant, Miss Fester.

The plan proposed by Professor Budd of closing out the
nursery stock of the barticultural department after 1808, excapt
limited sales from gccumulated surplus, was approved by the
board. The future policy of the department was left to the
farm committee and the head of the department for determina
tion. mmﬂwdammm-mmmm
Mudhmnmﬂmmmmmm
Soxton were charged with its care.

The grove In the southwest corner of the college grounds,
and a part of the fleld now used as s pasiure by the veterinary
apm\mﬂddwiumlhgom The college
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park was also included under the sime management as the
college grounds.

A coniract was entered into with the Hartford Steam Boiler
and Inspection company in which said company agrees, for the
sum of #2858, to inspect and insure during the term of three
years, twelve boilers, located ia the different college buildings.
The boilers are to be inspected at least twice each year and »
writtan report of their condition furnished the college after each
inspection. If an additional bailer is placed in the power house
it is 1o be inspected and insured without additional cost. The
total insurance is $28,800, divided as follows:

Total

The professors in charge of the departments of music and
elocution are allowed by the board of trustees to charge certain
fees for iustruction given by them which i not included in the
college courses of study. In order that the board might have
knowledge of the compensation received by thess officers in this

ion, it was directed that all fees forming part of such
compensation, or used to meel the expenses of these depart-
ments, should be paid directly to the college treasurer on bills
of collection furnished by the heads of these departments. The
amounts collected were ordered paid over to these officers, when
entitled thereto, upon bills audited in the usual way by the
board of audit.

THE COLLEGE BOARDING DEPARTMENT,

This department is conducted by the college for the beneflt

of the students. The trustees decide upon ths general plan of

!\.r‘w Mr. J. F. Cavell, was appointed in
1895, salary is $1,000 per annum, and board, room, fires
and lights for self and wife during the two college terms and
for such time during vacation us the board may decide that the
department needs his services. Under his officient manage-
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satisfaction. and
The following statement shows its receipts
disbursements during the last two years:

wpCEITTS
-
From students andt others is RPN : e
Total ... RO Tee TSP L

Puld for Iabor snd supplios tn 18 Inelnding debiy balsnos of mn. i
wi baginning of the year..... R AT

anwuﬂu;ﬂhnm et ey L -
Total . oov PR .y '_ m__,
Elrﬂlﬁmlw«mm el
T T L R o o
Boppllos on kesd ... . A i

mmmmfmnu;-L...._

board ordered that-

;: old exporiment station building left “m‘bo‘;.l{d tl;n
removal of the station u'l'llu:‘s :; ngﬂut:ﬂ:.::ﬂh:;rl ‘;w m“cm;

oved to a locatlon boo "
:::ni‘r\!d. supplied with a water-closet system snd b;:r;m::e
stesm hesting and eloctrio lights, snd then nesig o
boarding department as & sarvants' ball. The improvemen
ordered were mada st & cost of $1,850.94. :

The stewsrd was given power 12 suspend apy student from
the privileges of the dining room whose conduct was such 88
1o disturb Its good order. .

1t was directed that students, with the consent of the pres
jdent, be permitted to board and room outside of the mm.
but that no student be permitted £ room in the college .
ings and board outside. -

TMENT OF FIRES, LIGHTS AND 1NCID

Thzwm‘s of this department is derived from the following

-nulraum“‘ of 70 cents per week by students roomiog In

eol
th;bmdlng lmmn per weolk by students and teachers
room| college bulldings.
8 m&?g perg::m by students boarding outside of

mﬂl.wlsau:ldeod to rasidenta of the college eampus, for their

conveniepce snd to the slight profit of the department.
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5. Payments by the coll from
amount sufficient tg balance :lf:awou::r s et
The expenditoras may be classified as follows:
1. Heating and lighting the college buildings.
2. Water supply and janitor service for these buildings
8. Incidental expenses, such as distributiag the a'ud;nta’
mail, and the stationery and elerk-hire of the departme;t
Steward Cavell has charge of the janitor service in tha col-
lege dormitories: President Be srdshear of the heating, lighting
and janitor service in the offize building; Professar 05me of the
Janitor service ia Morrill ball; Professors Bennett and Spinne,
of the janitor service in the chemical and physical !aburmrte::
Treasurer Knapp of the distribution of the students' mail: lnd:
Profesa:r Simlli of the purchase of coal, employment of fire-
men, an other matters i
i ooeper sl not included in the assignments
All eollections are made by the collage treasurer and claims
against the depariment
b par are paid by him upon bills properly
Toe following are the
B i =g recsipts and expanditures for the

From stodents and others, 180 ....................
From studsnts snd others, 1607 ., 2

From colless supporé fand, 0. e
From college support fand, 1897,, ... ! :::

s I T T e 0,780

Total recoipts. .,

pis ¥ =.500.00

For supplies and labor during 1508, ...
For supplies and Inbor during 1807,

TolAl SXPONMAIEIIE. .. uoisinai voihnneninnnsririinnertane .07

The paymeats by the eollege from its support fund are con
ﬁmnusmmmmmm, lighting and care of
oty My.mmm,chlpsl, recitation and other public rooms.
Wi iln_mi.n v_inw, however, of reducing these balances as
68 much possible the board directed at its last mesting that a
Eeparate expense account should be kept with each building on
mmmm A form of expense sheet was adopted
o ah:m!n charge directed to report to the board at

) ...::Momwmmmwumham

187, PROCEEDINGS OF BOARD OF TRUSTEES ]

1. Repairs of heating and lighting plant shall be charged to the state

2. The exg of beating and lighting the dining , kitchen, and serv-
ants' quarters shall be charged to the fires and lights account.

3. Any excess in the plano restal fund, after paying the expense of woning
planos, shall be credited to the fires and lights account, in arder that such
excess may be used in heating and lighting music hall,

4. Electric lights shall be furnished during the winter to the office build-
ing, the creamery, and the farm barns.

ROOM RENT.

The room rent charged against students and others is #3 per
term. Tha fund rhus ob'ained is used by the board in repair-
ing buildings and purchasing furniturs for tha student dormi:
tories.

Ths following exhibit shows the receipts bnd expenditnres
during the last two years:

WEORIPTR,
Balance on hand at the boginniug of thi Blennia] DOFIOd ... oviesennennss B AT
Recalved from students and teachers 1896 .. e

nndl hars 1T, 2,00 53
TOBRL . oavsovsoshinmnnsssbing [ L
Total avallable fund, PERRE T PP R g e
BEFENTUITURES.
Maln bullding—
Puarnltare for studeot rooms, 100 lron beds, 8 osk wardrobes
ool B EADION . oocan i saiiniian anraarsannes il 0,50
Other furniture. . an
Goneral ropalrs. Mz
Total. . LAl a7
Boarding LT
Margsrot hall
Onrpots, 421% yurds, for hal - AR AR % LTLE.
Bereenn for domsstic sconnmy rooms and third foor e
CRBRER] FOPRIFE . 1ocvsh innucsiiror sovnninns nsparssarse a0
sorvanis' hall--
1 and Iring old exp station lding for
survant q 4 v B plomir
iog. and mukiog conusctions with hosting, wleatrie Ught,
nod walor systami.. ... SRR W LML
Wages of goneral cazpenter work darmitory buildings... . 200 00
Cost of sinking well In 1683 awar sngineering ball In attpmpt to securs
water sapply. . - Wakaeeand = .
Bawer rapalrs . ..o .08
Hepalrs on college hospital, .6
Repairs on various bulldiogs 12458
Total expanded... . L0 RS
Balance on hand ____m.n
ORRLL /. o s obssinmsbhmrunssunararaionnes LR

It is the design of the board of trustees to hereaflar confine

the expenditures of this fund to the purchase of furniture for
student roomsand the rapairof studsntdormitories. The steward
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was directed to keep an account with the furniture in each of
the siudent and public rooms. A special form of inventory
book was purchased for this purpose.

The board ordered that a rental of $4 per month be charged
for each of the three front and center south rooms and §3 each
for the two west rooms on the second floor of the office build-
ing.

MATTERS RELATING TO STUDENTS AND DEGREES.

The important changes in the requirements for admission
and in the courses of study recommended by the facully were
apprcved by the board. The changes are fully set forth in the
report of President Beardshear,

The expenses charged against the students remain the same
as in the last biennial report. As there stated, the entire cost
to a student entering college, of board, fires, lights, laundry,
books and incidentals for the school year of thirty-three weeks
will be from £140 to $150, according to the course of study
chosen. The expense to students of the higher classes will
be somewhat in excess of these amounts, owing to the labora-
tory fees and the greater cost of the books used.

The number of students graduating in the different college
courses during the biennial period is as follows:
In the conrse in agriculture .. T e
In the course lo sclence rulnln; mt.bo Iulnnmu
In the tourse in mechanical aujnuunn.
In the course in elvll engineering..
In the course In
In the eourse In mining luhnrl-.

In the Indies’ course.. .
In the course In nmlnny Inluu

Appropriate degroas were uonremd upon the-n gudm

The degree of master of science (M Sc.) was conferred upon
Emma E. Pammel, C. B. Weaver, Emma F. Sirrine, 8. C.
Hutchison, H. C. Irish and G. L. Miller; the degree of master
of agriculture (M.Agr.) upon C. F. Curtiss, G. W. Carver,
C. D. Reed, W. 8. Hayes and E. E. Faville, and the degree of
master of scientific agricvlture (M. Se. Agr.) upon C. H. Eckles
and C. W, Louthan.

At the meeting of the board in Ncvember, 1697, the degree
of master of scientific agriculture (M. Sc. Agr.) was, by unani-
mous vote, conferred upon Hon. James Wilson.

Respecifully submitted,
E. W. StanTON,

Secretary.

DEPARTMENT REPORTS.




THE FAEM.

C. F. CURTISS, PROFESSOR.

The college farm coasists of about Boo acres and constitutes a part of the

quif for the i jon In agricul The farming and p land is
located on cither side of a small stream known as *Squaw creek,” and the
tillable land represents a wide variety of soil, ranging from the rich bottom
loam to upland prairie and clay hills. The pastures are mainly confined to
the bottom wooded lands and bluffs along the stream, and afford good summer
and winter grasiog. The equipment of live stock consists of six pure breeds
of six of hogs, seven of sheep and five of horses. These animals ara

used in jon with the p peration of the farm, and also in scien-
tific experi | i by the experi station. The dairy herd, for
i is under investigation the year round and a complete record is kept

of all feed consumed by each breed and charged at the prevailing market
prices, and the product is credited at jts actual value, Iu this manner the net
profit from each cow in the herd is d ined, and incidentally much vala-
able data in afforded for the study and investigation of the dairy type and
istics and other problems of this nature. A similar investigation s
in progress with the various breeds of hogs and sheep, and the results {rom
year to year are recorded in m.mﬂm bulletins, some of which have been

queted Iy on both and published entice in the publica-
tlons of two foreign gov ly, Canada and Germany.

he entire farm is managed on a praciical and educational basis, and the
e rr St hinary are introducsd. to )l of

most ad , app

the work. 1t is necessarily much more expensive 10 conduct a farm on this
basis, with a multiplicity of breeds requiring sep quarters and care, The
educational demands make heavy inroads in the financial returns, but not-
withstanding these difficultics the farm is on & self-sustaining basis, Superd
animals of the various breeds are furnished to farmers of this and other states”
for breeding ,and it s the policy of the department 1o send out
nothing but stock of high i Prices obtained for this stock generally
wwymmmmmumnmm

elsgwhere,

Much of the work in conducting the farm and [nvestigations by the experis
ment station is performed by studeats, The price for such work ranges from
71 10 15 cents per hour, according to the value of the service rendered. This
work also has a practical and Instructive value, though it is optional, to the
student. The field work of the farm and station affords object lessany in good
plowing, preparation of the soil, cultivation, harvesting, handling and storing
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The voluntary system of labor and the obj i
combined with scientific study and lcchni;t;]?ﬁo:'::;:;::m :’ﬂfﬂﬂlqﬂ
pr!l'crtll:‘c to the original policy of compulsive labor. Many of Ih:p“d -
men taking agricultural instruction at the college bave served an w‘?ns
ship on the best farms ?[ lowa and other states, and to require uu:rfm o
a gm-.nrl portion of their time in plowing, ditching, cultivatin, 'u:h'a IP:N
stacking, and other menial work would be a manifest injusticeg. ﬁ gl
r.;n.:. lhlc_!m‘;nln-tiuu furnished comprehends a knowledge ui lh::I:c‘:::bI:
nvolved in doing all of this work and the most advanced scienti
I;:Ir:c:::; Z:::::;:a:;hyeih 1I'fhuugh the students do not dig di‘:clI::o"f:d‘I::

R run the lines, set grade stakes, and inspect
wee all of the work. They also i o eens
of Innd? requiring d.mimgi and :::dL‘::ﬁ:i::ﬂb:U;ilr:l?fx:ﬂ? e
composition and value of hay and forage plants are subjects of rleu:::: ?l‘
;:d the students are taught to grow these crops in such manner as to ;-i:: Ill;:
ln;::::u]u. The wcr.kn::: ‘h:aexp.erimem station in the growth of field crops
During the past season Ih: various b::elt:l:t:ftﬂg:ﬁ::?: .I‘:::: e

1.;?: to demonstrate the relative cost of producing pork !'mmm:::rﬂﬂpf:l;
B"k:h:;r:e:u:i Ié:o;:ra:v;?l:'r;mwnm]: and Yorkshire, and the Poland ;Eiu
yand ‘hite, commonly known as the cora bel :
:hu.;:;‘ lhog This investigation just now is of wide practical Illnt:'rel:d Pl::-
o act that the leading markets of the world are demandin; d: i
piodfll:l‘. that is, a leaner pork and bacon than has been fi I’" Iﬂhhgd‘"m
and it is well known that the i of k Getrin g, s
kets is very unfavorable to the American nrtkf:'wd there iiln i
!lu';Tnn' o:; least 25 per cent by reason of lack of Iooniormiw to :M?I;’:quu?
b r:m"‘h:l beeulacaretully taken up on an extensive scale and the mninamu.‘_-.
ecollic ml;;:ﬂ Io:: b;-t:erminu and used for instruction before the classes.
B Inc}udinu in progress for several years past with the varions
e g those adapted especially for wool and others for
uction, and in addition lambs bred on the weste,
s rn and southern

THE CREAMERY,

0. ¥, CURTISS, FROFESSOR,

The college y is operated as an educational
::ptlhum: also conducted on an extensive mmmﬂl‘::;“::lln: &;'h?u:ﬂu
'I'Hl-:tllkli uruodwdn the creamery ranges from lo.uuulozs:am pmm!:
hmmﬁ from about 200 patrons and rated according to its val
by the Babcock test and inspection for purity, cleanli uudc
wptnlmwrmmmrdd the milk in these latter qualities has been
Gt 57y the past year by a system of grading ioto two
chuu. .hmuedfnr' bu':hﬂ?;m.?o::dh‘mv““' The milk received at the
investigations .mhddq-wk-_.muukd ,E.D‘I?mumwwe
financially g peration of the y, and the instruct
given affords practical as well as scientific training, as nearly all of the

T R
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work in ranaing the creamery and turning out saperiof prodacts is done by
studénts under the direction of skillful instructors. The students themselves
are taught to receive, inspect and weigh the milk at the delivery platiorm,
temper i for separating, manage the separators, ripen the cream by the latest
and most approved methods, operate the churns and butter workers, color,
salt and pack the butter ready for shipment, and note the results of its rating
on the market, The same process is taken up in the manufacture of cheese,
and all of the conditions favorable to the production of a first-class product are
carelully studied.

This department of the college affords instruction in four distinet daiey
courses, namely: a four wecks' winter course adapted especially for butters
miakers who bave had previous experience; a one Lerm course, & one year
course, and & four yedr course in dairying and agriculire. These conrses of
instruction, in addition to the practical and technical work required in the
creamery, embrace a series of lectures covering a4l phases of dairy work,
including i in hanics and dairy machinery, wnd lectures on dairy
stock, dairy hicteriology and dairy feeding. It §s also designed to teach
duirying oo & smaller or farm scale as well as the management of creameries
on & more extensive plan, ‘The number of students taking dairy instruction in
the different courses is about 1eo per year, and the demand for competent
dairymen and buttermakers exceeds the supply.

During the past year saveral graduates have heen furnished to take charge
of large city dairy establishments that are being operated by advanced methods,
and pusteurized and sterilized mille of guaranteed purity and guality sold in
botties. The demand for higher skill and more thorough training has quite
generally chatacterised dairy work within the past [ew years. Me:hods employed
within the college creamery have been introduced by mavy of the leading and
most progressive dairymen of the state, and have also att acted wide attention
elsewhere. The product of the college creamery has invariably commanded a

preminm «f 14 to | cent above the top quotations of New York and other east:
ern markets, and where it has entered into ition with other prod it
bas universally taken high rank  The dairy schoul has in all lines bern prace
tical as well as scieatific, and demands for hutter m dkers have come from nearly
every state in the union. The students also come from almost as wide an area,
although by far the lnrger part are confined 1o our own state,

The crsamery is well equipped with all modern appliances and machinery,
and the annual expendi for milk ts to {rom #0000 10 f25000, The
receipts from the sale of dairy products are sufficlent o cover practically all of
the running expenses of the creamery with the excrption of the expense of
i jon glven to students; thus the ial leature of the work i sell-

sustaining and the instruction is materially hened thereby, All expend

itures and collections are made by the treasurer of the college, where a com:
plete record of all transactions is kept.
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THE EXPERIMENT STATION,

AGRICULTURAL SECTION,

C. ¥. CURTISS, DIRECTOR,

During the period covered b s bi

| - this hi
gations have been made in the ﬁ{-id of ::Tn
study of economical production of field

ronducted with a

This Investigation covered a pel o ot g -

s riod of cight cows,
Bulletin 31 also containg the mulu:‘f":,;:::

lheoﬂnetolfudhgcumu«lmutbeh

was largely shi i e
tion sl “j:ped nte lows from the southern cotton bely lmu,m::

bout §1 consti omical

::n“ b h?:rm.ulnthkpden tuted an econ
pee .“ltmwmhﬂnl‘,w know to what exten udici
¥ and safely fed to dairy cows and other ko

] was also made by the station hemist
Asother article in this bulleri o "
Ina “bulldn (Na, 25, wn Irl‘:t:c:!&nlm.t::;:;;;:[ “En s almw
T avem h;‘-:::nmuwmwu'um

ial report quite extensive iny
esti-

mal and dairy bushandry and the

report of an experiment |n feeding cows, r“-’“ﬁ- o :I: 7 Oﬁgllhﬂ e

i w o det
erent bl_t'edl on nryin" ;T::
ves of the Jersey, Hol.
Iry herd, Extensive use

igation made o determine
%ndngw:hehighprludmudmh:hm r-.t.:ﬂ" i

otiog corn and other grain apd fodder
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ing trom the beginning to the end of the investigation, and their value oo the
market was obtaised to d Ine the ad ige and profit resulting in mar-
keting at different ages.

The experimental crop notes lof 1555 covered the yrar's lnvestigation with
winter wheat. A yield of 48 to 547 bushels per scre was obtained from the
Turkish Red variety. The press drill was again compared with the common
drill and broadcast seeding.  Eight varieties of oats were tested and the yield
mnged from 714 to 150 bushels per acre. The eight varieties of corn grown
wpon the experiment station grounds during that year showed a range in yield
from 47.1 to 107 bushels per acre »

The results of diff hods of % pasture are also reported. In
this investigation one-tenth acre plots of blae grass pasture were trested with
tand plaster, liquid manure, and timothy and clover seed disced n and the
cmop compared with a plat haviag vo treatment, The application of liquid
manure and the discing of clover and timothy gave decidedly beneficial results,
and we have tried this trestment with larger areas during the past season with
equally marked improvement.

An dve | igation in the production of butter flavors is also reported
ia Bulletin 32, in which it is shown that the flavor of butter uoder normal condi-
tions with good milk is largely lled by the method ployed lu ripeniog
the cream. This is an advance thal recent lmp In butter makiog have
developed, entirely contrary to original ideas concerning this subject, as it was
formerly supposed that the cow and her foed, and breed characteristics, were
the most important factors, Under the light of recent investigation the intel-
ligence of modern butter making bas largely i these, The methods

ployed in this experi and applied in our ¥ have sloce b
largely adopted In the Jeading creameries in this and other siates, and the col-
lege has supplied butter makers to some of the largost firms of the country for

the introduction of these principles. i
“The anticle on soil molsture i this bulletin p g g S
ot-Dr. Weams sl the and work has bern conducted

W agticultural section,
since 1Bo5 under the supervision of Mr. Edgerton io conjusction with the
chamical section, Some interesting data bas been obtained of praciical value
in ful cultivation wnd crop production. These later results are tow
Being prepared for publication fn forthcomiag ball
Under the title of "Our Window Gardens,” Mr, George W, Carver, pro-

Sastor o agricilture fa ihe Trskeg mbadml- ‘;“l e ';,,m;
time employed as assistant io the experiment station, §
o0 o eias & presicHt ibution o the propagation and L
ment of house plants.

1o the winter of 18g5-o6 the station ok up the investigation of muiton and
wool prodoction, with & view 10 lurnishing as much exhaustive and practical
information on this subject as possible. The sheep industry was at that time
in & very depressed condition, and there sesmed to be a lack of essential
isformation this branch of live stock. In order to cover this field
as fully as p fully selected rep ives of ten of the leading
breeds of sheep were obtained and put intn a ninety-day feeding test. The
breeds rep d were Southd Shropshire, Oxford, Suffolk, Lincoln,
Leicester, Cotswold, Dorset, Merino, Range, and Shropshire-Merino cross. A
careful record was kept of all the details of the feeding work, and at the end
af the test the gain and cost of production were computed, together with many




104 STATE COLLEGE OF AGRICULTURE. 120 I

other items of interest, including the wei
T: lots were placed upon the market :tfdbtl::: ;!:l:l;t'i':;::l' .m“a e
siaughterand block test conducted by Swift & Company. All o{u’ ko<
;:r:lmpz the different breeds; and cuts of mutton from ;lth “'.'“ v
uu‘::nl_l_;. and Hluiln‘m 15, lately issued, contains an ule:::; e 3747
c investigation of this character and a summary of oy
experiments, It is the policy of the station to duplicate et im“ —
investigations in order to verify resuits and Im::e ssngbbirins .
i::::;l;:;cn'l has met with a grateful appreciation by mm,- o
it has been widely quoted and. republished i ful Jn s e
eign governments; namely, the Canadian and the G;:?i Mﬁmhﬂfl-ld e
:::;uen. Hulletin 33 also contains the second investigatio e
be::.fv::; and rcl.l‘tive merits of steers, spayed h&':i::ﬂl‘lﬂmﬂlm
duidedit i“mln b!.hh investigation, as in the first, the beifers h‘:‘:‘-ad#
2 ? le showing. The second experiment was more satisf .
. Iuil:: i:m’ respects. It was also found that the dimin“ Ilﬂmuf
i i, market had largely diminished. Io the firit experi
oz . #1 per hundred was made; in the second, a differe P:!mnl .
v :::d nndm:n:dt::l;u made, and in tlwslnglner' and b:::k u::ll:;li
ucted heifers showed a higher percen
258 " owed a
L“:whn‘. andb:: entire car load made a record ozé:rﬁ W“::nsﬂxl.'hm
c.:l': bhes ::.:hﬁ :‘y::: car In:! of canle slanghtered ;n O:h::.:
;rum the meat reproduced in m,:::lluln..n st
B st ﬁlmmw i:a:hl:'re‘pmmee lul;:[ud chemical analysis of new and old
:5:“;"* st sesnbor n L luzhl“;ij:.:ml this bull‘:uh contains a
ing the
i nklm lrdnﬂmr::gmnuw It ium,I known that there
::‘::frnml.hemﬂh of stripper cows. In“m‘?oda'. ‘bnlmrmnothl
bmrmmhhghmMMM it was found that the method of ripening cream for
sy g more to do with the quality of the product than th
college herd was di e o s daadil T
anidapbaed vHeﬁnhtwwﬂhnhanHuMhm
s l;-p:;: another, and the milk carefully ripened and butter
MMmm-me;rwummmhc o m‘mwm
2 methods the flavor was m:hﬁmy lhoibmw b e
:ri_uﬂpululd I i This & ul'-wh:dcpemlntldvlm
il semedpborcrn s fnvestigation since been repeated
. m_asmﬂluthnpmuln i
_Immmmm 1o taken up the winter of

of the lamb feeding exper-

189586 and a summary
In addition to this work in feeding m,:

[ PEE EXPERIMENT STATION. 105

{s Balletin 35 & thind experiment ja raising calves on separator milk is

This esperiment was conducted along similar fiaes to thise
reported in previous balleting and the resalis of the three experiments are
summarized and shown tobe engirely colsistent in establishing a superiority of
the carb bydrates and fat containiay feedy, soch as commreal, oats, flax
seed, over the nitrogenoas by products like oil meal, In supplementing & skim
milk ration for calves. Anotber feature of practical nterest in this investiga:
tion Is that the carb-hydrate freds represented by corm and other grains are
much more abandant and economical, This experiment was conducted with
a carload of calves that are being carried ou to matrity under experimental

coditions.
Another article in Balletin 35 praacols 4 continuation of the work ia ripen-

ing cream by ibe methoda previously described.
SUGAR BRETS .
odusiry of lows has attracted considerable atten-
ri.:uhnn.nm!murh‘aul commercial inter-
\degation. Within comparatively a few
ar has assumed & prominest place inthe daily bill of fare inall clvilired
nations and it lsoo longer regarded as » mere juxury in the form of a condiment
or sweeteniug for other foods; but recent Investigations in testing the endurance
of Earopean armies on various Taodls have developed the fact that sugar is an
important nuirieat and well calcalated to repair the waste tissaes of the body
and sustain physical and mental exeriion, It I8 not strange, then, that the cons
sumption of suger by the American peple should bave reached over sixty
pounds per capaa annually, and the world's consumption of sugar |
aver two-thirds withio a decads, We cotsu ne more than twice as much sager
per capits us the German pecple, sotwithstasding the facy that Germany
all the nations in s production far export. 30 important s this industry
regarded there, that a tax Is put oo sugat constimed at home and & hounty

pakd on that exponed.

The people of lowa annually pay out sbout §6,000.000 for sagar, Perhaps
it does not often occur 1o us that this expeniditure amounts 1o about #16,000 &
day by the people of a0 agricultural state for & product that is purely agricule
tural in fts primary form and for the production of which all other conditions
ure favorable.

Ao acre o good lowa tand planied to com, ylolding forty bushels and
marketed at 30 cents per brshel will buy about 130 pounds of pure granulsted
sugar. ‘The same arca planted to gol sagar beets and properly cultivated
will easily yleid 2,500 w0 j000 pounds ol pure Sugar. There is, of course, &
|arger outlay and expenditure In growlng the beets, and the expense of mant-
Taciuring s also involved In 1he production of the sugar, bt the cash relurn
from an acre of coru o the foregoing basis is osly #9, while the cash return 10

the farmer from A good crop of sugar beets Is Bi§ or §50 per acte. In the
A t of our i jonal s it requi A every pound of the wheat
and flour we exported |ast year 10 pay for the sagar imported. This amount
renched $100,000,000; Of Motk moNey than we pay lor any other article fram
foreign i notwithstanding the magnitude of our meal p
Tndustry, it requiced all of aur export beef, heel products and lard las year to
pay for the sugar we We.

These considerations, together with the fact that Tows les whaolly within
mcnwhhudnrrbudbymua-d {avorable climatic and soil condi-

The prospective sugar beet i
tion and its significanceto the ag
esty of the state fully warrant this
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tions for sugar production, bave led to quite extensive investigation of this
subject by the lowa Experiment station. This investigation began in 1891 and
bas been continued every scason since, though the largest areas have been
grows in 181 and 1857, It was the opinion of those in charge of the station
then, as now, that this indusiry would evesntually be developed in Auaﬁn.
aud the object has been 10 ace late as much p icable and

and other information as the subject WP very g 1i bn
been manifested in sugar beet growing during the past season. Through the
co-operation and assistance of the United States Department of Agriculture
the lowa stition has distributed over 1,500 pounds of seed. The requests for
this seed have come from every county of the state. [nstructions for prepar-
ing the soil, planting and growing the crop, and forwardiog samples for
analysls, have been sent with each package of seed, and nearly a thousand
samples of beets have been analyred in our chemical laboratory under the
direction of Dr. |. B.Wml.lulta!inn:hmlﬂ. These results are of inter-
est in blishing the g ion of our soil and climatic conditions
for sugar pmdmlm. and they fully confirm lowa's possibilities in that line,
although the beets grown have not all been up to the standard required for
practical sugar making, This deficiency, however, may be fairly attributed to

a lack of koowledge and cbservance of the required uyum.nl: nd careful
methods of

by the grower, rather than the ab
tioas. That this lusion is d is d byllntu:t that
nearly every county in the state ﬂmhninrnrd«l lmuhau.lydl has fur-
nished both high and low grade samg d results of
ﬂmdhﬂpmhmﬂdmﬁulnndmmdmm
giving the average results of all samples In sugar and purity, and maximum
aod minimam resuits, and the average results of the poorer and better sam.
ples grouped in two divisions, will quite clearly present this variation,

sl
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The foregoing results, though ioc

rich soil containing an excessol barny or

plete, are fairly
sugar beets grown in the state during the past season. The figures contained
in the last three columns under the head of “average results of best samples™
fndicate quite satisfactory beets, although in a few cases the purity is below
the required standard. For commercial segar making a beet is required con-
taining oot less than 12 per cent pure sugar with a purity coefficient of al
least Bo per cent.  Sugar beets containing more impurity than this are unsatis-
factory fur manulacturing, for the reason that cach additional pound of
impurity or foreign matter in the beet juice keeps at least one pound of sugar
from crystalizing, Sugar beets that are carelessly grown are more likely to be
deficient in purity than in sugar, likewise immature beets and those grown on

P

indicate as g od beets as the conditions were bl

matter g
carry conslderable solid matter in the juice which is not sugar, and conse-
quently their value is impaired for sugar making purposes. For this reason
swamp land or newly cleared forest land is unsuited to beet growing, Large
beets are also almost invariably poor in sugar and purity. Many of the beets
analyzed at the experiment station this year were forwarded early in the sea-
son before the crop had folly matured, and as a result the analyses did not
of Loy

many of the low percentages of both purity and sugar in

are due to premature gathering ol the beets.

tively low lo sugar and purity.

““The sugar beets gro.n on the experiment station grounds have always
ranked higher in both richness and purity than those grown in other sections of
the state. This superiority has doubtless been largely due to the exercise of
more care In preparing the ground and cultivating and growing the crop. The

ing photograph of the field of beets grown during the past season
indicates ihe condition of the crop during the month of August after cultiva.

tion was fink-bed,

*Six varieties of beets were grown during the past season and each variety on
:i.:l.llﬁln( plots under varying conditions. The average results were as fol-

P € A good
the faregoing table

The influence of this lactor is shown io the following results of 13 samples
of beets from twelve counties and tabulated ding 10 date of barvesting:
I8 smtmples Sept, 16w Ot & average per cont sugar 1) 85 avarago por cent puricy T8 88

2 panuples O0L 510 Ues, 8, averags per cont sugar 112 avernge por cent
8 samples 00t 23 10 NOv. LS, aversds por conl sugar 1005; average por cent purity w18

It is probable that the results were more largely governed by 1he date of
harvesting during \he past season than usnal, but these figures indicate the
importance of baviag the crop fully matured. For that reason it is nlw
best to plant the seed as early in the spring as soll and tomperature conditions
will warrant. At the experiment station we have made it a rule to plact sugar
beets immediately alter corn planting. A good stand is absolutely essential to
success, and all conditions at me of planting must be as favirable as can
possibly be obtained. An uneven stand results in large beets adjoining the
vacan: piaces, and these beets, as previously explained, are always compara.

Fugar,
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“All of these varioties with two' jots have been above tha standard

quality and purity. varyiag conditioas of soil and cuhivation which
- g of . leamhMmmmnulnm
bervy spromiare Tl:. and this feature has tended 10 somewhat redui:eh“
“mw g mi::lnp been the case, I previos experimenis as well, i
T‘b::ts that have been grown carefully with a view 1o “ul'::‘lull
iy ha |ways measured up o8 high enough standard 1o ¥
h’"'“.hlm“ . clal The average yield on fourteen ﬁ':
thay were ;ulrly representative of the h:mll.m area rn:i::mx;: m :: nm
aite unlavorable for germinaliof,
T‘:."P:: :;‘l::l‘::; :m This prevented an eves m:d;::‘d ::mm‘hu:‘:[m
p; -ted the guality of the crop. All crops were bac o
o W and did not ripeo at the usual time, although the autums e e
uq:’:jnmd {svorshle until & late date. The station pl-:_l ;: s
:u.lyth twice during the harvestiog perlod; the first on O
seeond November 11th. The resalts were as follows:
Siaryfonur Ootebar DL average par cent sugar, IS average wuﬂllﬂ:‘“
wmﬁaﬂ!\nr 11, Ayarage Dur ORNA NEFAT 10485 averago pur tmat purlly. &
?-.m" resulty conhnm the canclusion that Iunm.ntun‘bc::b:r::::::”.
poorer oality than those that bave properly ripened. - n ey esprtan
i : heen ohserved that beets are injured l;ly belog gt g
om{ﬂ:‘ nwhco the season is favorable for early ripening a oo gy B
o ew growih to set in the boets rapidiy deterlorate 1€ 4SKC0 oo
& s hat requires close observation and the ugr:lu o pmli‘ e
v m::-::t:: m::m cultare was first considered ia the \:‘n‘l‘ tm v, e
ndy soils were necessary 1o the successtul growth ] ::'9 B
lmh“ “mrlhﬁ-, howeror, that this is not essential. A wide vai :uu
been tested on the college farm and at various points i the et
ooy and the general conclusion s that ::: falrly ::d s
grow a satisfaciory toes will uce sugar beets sic-
- g i m:-d.:!:::p? “'mn;lt.u llndytlphir‘:
mc and on the other hand a depleted soll is not m.:n-:n‘:n o
mm Is l.llll well established that the good soils of bt
ml.mh for sugar beets. Various fertilizers have been ot
resulting in any appreciable improvement of the crop, Itis .u:‘:: ¥
those who bave heen most successful in growing :.oﬂnpll g m.mmmuul
zmﬁumrmnmh pwluh‘ h:l:“van or &4 pel
v where {es are In operaiion.
g o cont of the crop at the axperi-
“11 has been M:::uﬁu “n;-:“d_ S bl .::
mdu:hcwcwnamtantumndluuwmfwmmd
mﬂhﬂndw htuqtd_‘th land. 1": hfl‘i J_M hand
un‘ M‘“ i 7 & m h.u-
m::‘nmh difficulty In the way of growing m:‘w‘:::'
wmdnu.l;‘«un;wnﬂh muwwmmhu o
im| orimmmm-ppliuﬂnd proper methods
qu;“hd and coltivating thoroughly at

weeding done by hand.
::::c‘.:;::th mmhlm n::nl improved machinery also grestly

facilitates the work. We have on the college farm aseedar that plants and cove

ma
wAT
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ers four rows at a time
Planted to corn with an

adapted to cultivating four rows at a time,
. w Th
the work. lowa farmers will produce the bm:('fei:h-m ::;n - Shue e

“There are good and
be established in lowa.
annually that should be

culture to the state in all of jis branches, §
n:::;:lho:;.::nm more careful methads, :v:’!::l‘ll;:?:-xlf ‘;‘:v’
n “‘"1““ :::dl:dm-d system of farming. Every well cultivated field
b dl I A an object lesson in good farming and a protest against
e v mr:ﬂd' ovenly methods. Sugar beot growing necessitates the inten.
sk ;mm mamlum and this system applied 10 lowa means better
b ovhnlu products, better homes, and a better farm life
R '“:ﬂ Mmm&mlu of beet culture would be of incalculable value
ot 'my.btlm‘l:::;i:v:: of its nu:n- advantages. The beet pulp
¥ to stock would result in i, -
:::t.; ;:d";::uu economy of productin, Then, too, there is ao':" “lc;nll
vantageously introduced in our Plan of rotation as ah':Pmpr

and will readily plant as many acres a day as
i can be
ordinary com planter; and we siso have :mhiutw

essential reasons why the beet sugar
ln addition 1o saving the exmila:drym%ml:
kept at home, it wouid bring a better system of agri-

beet. [t is emi adapted 1o hini
¥ g with th
considered, pure sugar comlu: oI oothing but nmn‘::p:“mn'i:‘d:'y

Mdtﬁlﬁhmlumhﬂ

of sugar takes nothing from the soil that ra
is of any val
pulp is fed and the droppings of the animals lp;lida:.hmm?,b;lgim

exhaust our lands less L

:rk' :l:w Products that can be Rrown Ively w

‘m.no ..ml"n:;'j:mon and butter. When we sell hlll;.cf we sell 3 pnrt_f':: and

feniilising value a:dm::'d-:o:::::‘n slr peregi et 1 o b“. v
' S0

hydrates that bave no value ag fmmm?ns!;ru:‘:.:;:u :u:, T

in great abund The alof a

han any crop we can grow, There are only thiee
ithout exhausting the

11
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years of s while f were learning to grow beets successfully
for ical sagar making, the jon and operation of a §400,000 of $500,000
o ial to practical success

several years in ad of the conditi
xta Iiuiu,:.md;\dnl is not Inviting, and 1t is only natural that capital
should seek localities that afford the best opportunities. The latest advice
from the secretary of agriculture is that there s reason to believe that at least
a score of new factories will be erected in the sugar beet belt of the United
States o time for the next crop, and that as & means of demonsrating the
advantages of certain localities, particularly whh reference 1o growing the
beets successfully by the farmers, experts are being employed te mptrll:u:nd
the caltivation of large areas, with & view to making the strongest showing
posaible. The matter of uniform good results is of vital importance in sugar
beet production from a commercial standpoint. lowa results seriously lack
that eniformity, a8 will be oheerved from an exantloation of the accompanying
records. It Is altogether nataral that this should be s0.  The methods of suc-
cesaful beet culture are an innovation In lowa agricolture, It requires years
of careful study and experience to attaln the required results. When the first
sugar beet factories were established, both in the United States and Europe,
the best beets that could be grown averaged only & per cent sugar. The appli-
catlon of akill and Intelligent methods bas bronght the beet up to its present
Bigh standard of 13 10 18 per cent, and the same care and thoroughness are
mecessary to sustain aod advance this standard.

“ 1t has been suggested that the lowa experiment station take up the work of
giving extensive instruction in sagar beet growing in various sections of the
state, when called upon to do so, in order that the beets grown may be brought
to @ higher standard, and thereby be made more encouraging to the invest-
ment of capital in the establishment of factories. This course would
undoubtedly lead to results of very much greater value than any work that has
yet been dove. The only way by which this work could be taken up practi-
cally sod satisfactorily, bowever, would be by putting skilled men in the field
at different places [n the state, 15 remaln on the ground as loag as necessary to
properly superiotend every operation in producing the crop. It Is to be
regretied that the present condition of the station funds will not permit of the
adoption of this plan, however beneficial or desirable it may be. The station

Iready bas work in progress i the various lines of practical agri-
cultore, and the demand for its publications has increased so much of late thar
the additional expense involved makes 1t impossible to publish all of the
results of the past year's sugar beet investigation in detall

" The magnitude and importance of this subject and its vital bearing on all
the material intereats of the state call for such action as will put the resources
of the mtate io the most favorable Hght"
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ENTOMOLOGICAL SECTION,

HERBERT OSBOKN, ENTOMOLOGIST; ELMER D, BALL, ASSISTANT,

Work in the entomological section has followed lines laid out in previous

years, and a principal subject of investigation during the biennial period has
been the insects affecting grasses, especially those minute but enormously
abundant forms included in the family Jasside, The importance of these
insects is but partially appreciated, owing to their smallness and the fact that
their insidious work, while a drain on p and dows, is
seldom of a character to attract the attention of the casual observer. A con-
siderable contribution on the life histories of these, including some species
that are injurious to garden trops and to orchard trees, and which may be
considered a continuation of the paper in Bulletin No. 34, is presented
herewith.

The correspondence relating to injurious insects has been quite extensive
and embraces a great variety of species,

Many farmers were apprehensive of a recurrence of the outbreak of the
army warm, which caused considerable loss in 1806, but from the past history
of the insect [ felt warranted in predicting that there would be little, if any,
trouble this season. The outcome of the season supports the past history for
the species, and it miy be considered as very exceptional if a year of great
army worm depredation should be followed by a second of the same nature.

Early in spring numerous specimens of the apple plant louse were received
from widely different parts of the state, and usually the twigs accompanying
the specimens were found to be thickly set with the eggs of the insect. Con-

iderable fnjury Ited, and doubtless the apple crop was somewhat affected
by the sapping of the blossom buds; but the Injury did not continue beyond
the first few weeks of the season,

Later in the season plum trees were seriously attacked by plant lice, and
very extended injuries resulted, in some places the plum crop being materially
affected. The use of k Ision, where promptly applied with suit.
able apparatus, gave good results, but considerable complaint of inefficiency
of this measure was heard, and in order that the best results be secured it is
necessary to insist on thorough work with an apparatus capable of diiving a
‘fine mist 1o all parts of the infested leaves.

The outbreak of the Hessian fly noted for the northwestern part of the
state has heen watched during the past season, but in most of the localities has
been less serious than in 1806. In many fields there was a certain amount of
injury, a small proportion of the wheat falling down from the attacks of the
Insect, but in most cases this was so slight as to attract but little attention,

The matter is of importance, however, as a slight increase would result in a
‘marked reduction of the crop. y
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Owing to the extreme daoger of the appearance of the San Jose scale in the
state we have ily given close ion to this pest. While po eccurrences
have as yet been detected in the state, there is of course the probability that
it has gained a foothold in some quarter, but without as yvet attracting such
attention as to bring it to our notice. Early in the scason a press report was
distributed and published in the papers of the state, calling attention to the
i of i |

g and in Bull No. 36 an jllustrated article is included
so that it is hoped any possible oce may be i diately recognized.
No effort should be spared to p , if possible, the | duction of this

formidable pest, or the prompt extermination of It in any locality where it may
gain a chance foothold. It is knowa to winter well in Minnesota and 10 be a
most serious pest in many of the northern states, so we must Jook upon it asa
menace 1o the fruit industry of the state,

LIFE HISTORIES OF LEAF HOPPERS (JASSIDE.)
SPECIES AFFECTING GANDEN CROPS.

The Agallia~The members of this genus are all small, compact little leaf
I from fourth to ighth of an inch in length, with short, trans-
verse head, and stout bodies entirely concealed by the thick elytra. Incolor they
are either grayish or slaty ding to the species. There are nsually two round
hlack spots on the head between the eyes, and in most of the species another
pair on the pronotum, together with various other dark markings The different
members of the genns are widely distributed throughout the world, the greater
number of species, however, occurriog in North and South America,

"The species are very difficult of separation and little has been published In
regard to their food habits or life histories. During the past season the three
following species have been uoder obwervation and their larva and the general
facts of their life histories determined. In order to correctly determine the
species under observation, as well as those sent in from other states for deter-
mination, a systematic study of the genus was undertaken, the complete results
of which will be published elsewhere.® The genus was found to be u:p‘lnble
into three groups, of which the three species treated are typical illustrations as
far as structural characteristics of the adults are concerned, and the known
facts in regard to the larvie and life histories of the other species indicate that
they too will be found to be very simllar within the groaps. In general the
species were found to be widely and generally distributed and subject w littie
varlation except in depth of color. The three species treated, though by no
means limited to that area, are all that are now known ta occur in the northern
and eastern part of the United States, while in the southern states constricta

pl ¢ functata and ds along the Atlantic coast to New York, but it
is in the southwestern states and duwa into culmal Amerlca that the majority

species accur.  The species are all sing & brooded
::I'::it. and the larvie agrem feeding on stems near the ground and hiding
und:mmhhhh Prav. (Plate 1, Fig. 1).—This s the broadest one of the three
species, being only a little more than twice longer than wide. In color it is
an ohscure yellowish brown, shading to smoky on the elytra, with two large
round black spots on the head between :.'.5:3:'1:3: umh;r pair near the
pronotum. Length, o 4 mum.
Wm;:'m stont, reddish brown forms very unlike the adult in
appearance, so much so that they have been mistaken {or adults of another
8
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family and so described; the head is flat and bears two “borns,” thin, flay pro-
cesses extending lorward between the eyes; the thorax is broad and flat while
the abdomen is compressed and armed on top with a deeply notched crest, the
body is covered with small hair bearing tubércles; and to these adhere small
particles of matter adapting it to its surroundings.

The cggs are rather large for the size of the adult, being one mm. long,
slender, slightly curved their whole length, round at one end, tapering toa
slightly flattened acute point at the other.

Life history: The adalts appear early in the spring and may be found
feeding on the different food plants uptil late in June, They were the most
abundant about the middle of May, and freq inati howed that
the egis are not deposited until late fo the month or early in June. The larvie
appear in July, and develop slowly throaghout the fall, becoming nearly full
grown to pass the winter and issue as adults in the spring again.

Its natural habitat seems to be in shady woods, where “the larvie conceal
themselves in the dead leaves, etc, and feed near the base of the stems of a

number of species of composite, cracif che nipodiacie, etc., but its eco-
nomic mportance comes from the fact that it finds in horseradish, cabbage,
spinach, sugar beots, and other garden vegetables the shady fitions essen-

tial, and it was on horseradish and sugar beets that the larva: were found in
the greatest abundance, and from which most of the observations were made.

Remedies: Where these insects b upon a culti 4 plant
the most eifectual treatment known at p isthe k Ision spray,
and to be most offectual it should reach the protected larvie at the base of the
leaves.

Agallia novella Say (Plate I, Fig.2).—This species is about the same length
as the preceding, but much narrower, the general form being wedge-shaped,
narrowest behind, color reddish or slaty gray, with two spots on the head, as in
# functata, two more oo the pronotum, placed much further forward than in
that species, nearer the middle than the back margin; in addition to these,
there are two small spots just within and behind the eye, and a narrow light
ling along the middle of the elytra. Length, one-sixth inch (4 mm.)

The larvie are smaller, but very similar in form and color to those of
¢ punctata, except for the shape of the head, which is entirely different; the
tiead has a sharp upper margin projecting upward between the eyes; this pro-
fection s slightly cut in the middle, forming two saucer-like lobes; they are
more active than those of the preceding species, and can spring several feet
when the plant is distarbed, making them more difficult of capture or observa-
tion, They occurred at the same time and on the same plants as those of
o frunctada, and the only difference noted was that the males were as common
as the females, while in the latter species the males are apparently very rare

Agallia sanguinolenta Prov. (Plate I, Fig. 3 —This specles is very differ-
ent in appearance from the two preceding, being much flatter and more com=~
pact, the elytra are variousiy ornamented and the veins dark and
while in the former two the elytra were unicolorous and the veins light. The
head is proportionately longer, with two large spots, the pronotum may be
entirely grayish or with dark markings, but not in the shape of two round spots;
the elytra vary much In color, being often nearly transparent, with ooly the
veins dark, but in the darker forms there is a dark saddle with a light center,
Length one-eighth inch. The larvae are very plump, active little forms, whitish,
with two dark spots on the head, a number of lines on the thorax and a black
ring around each segment of the abdomen.
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This species prefers open, sunny locations, and occurs in great abundance
in almost every mm*n}ak situation except damp asd shady woods. The
adults deposit eggs early in the spring, from which the larvie appear toward
the latter part of May, the earlier ones becoming full grown by the end of June,
while the majority continue well inta July and some as late as August; the
adults may be found from the first of July on through the season, hibernating
over winter ta deposit egys in the spring again, From the early appearance
of lhe_ larvae it may be that some of the eggs are deposited in the fall, and if
such is the case those (emales probably die, as every female examined in early
spring contained eggs.

ln cultivated areas they feed largely upon clovers, especially white claver,
doubtless because it is not so rank a grower and does not shade them; they also
feed on a large number of weeds and garden crops, and bave been noted particu.
larly on sugar beets,

SPECIES AFFECTING ORCHARD AND SHADE THEES.

Macropsis apicatis 0. & B. (Plate I, Fig. 1),—~This is a bright pea green
species, nearly one-filth of sn inch (¢ mm.) long and somethiog less than half
that wide; the head is very short and rounding, scarcely longer on the middle
than at the eyes; the pronotum Is large and strong with numerous fine trans-
verse wrinkles; the elytra are strong slightly leathery, longer than the body,
with somewhat irregular, raised veins and the surlace covered with fine white
hairs.

The eggs are white, nearly one millimeter long, and one-third millimeter
wide, slightly spear shaped, one side nearly straight, the other swollen near
the head and cut off obliguely at the smaller end. The eggs destined to pass
the winter are deposited just beneath the epidermis of the smaller twigs,
<> and almost invarfably in & position, i bliqaely, and often
from two to four or five in a series side by side. Evidently a check or slight

pture of the epidermis furnished the point of entrance for the ovipositor,
as eggs are almost invariably adjacent to such a check and au right angles
to it, and a slight elevation or swelling is the only surface indication of the
presence of the eggs.

They may be so plentiful a3 to give & rough appearance to the bark in
places, and while not apparently producing distortion of the twigs, prob-
ably because they are placed so close 1o the surface as oot 1o affect the
growing tissue, the fact that many of the twigs affected are deadened at the
tip would indicate possible injury in this manner, The eggs occur mainly on
the under surface of the twig, but whether this posititon is to give the egg more
uniform conditions by protecting it from direct sunlight or to the avoidance of
strong light by the adult, or some other reason, s a matter of conjecture. The
deposition of the summer eggs has not been observed, but it doubticss coin-
ﬁau with that for the winter brood.

The larvie are stout and short, stmilar in color aod ﬂ;-n:.;t: the adult, but
entirely covered with coarse bristle-like hairs, rendering it easily recognizabl
L.ﬂu}yhdddhm found in abundance on the new growth st the end
of the twigs of Honey Locust, towards the end of June, occurring in hundreds
on a single tree, and although isolated trees, trees in hedgerows, and thosc in the
native Gimber were examined, as well a1 others in different parix of the state,
none were foand entirely {ree from this nsect. The larvie bad all issued by
the last of the month, the adults remaining sbundant until towards the end of

==
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July, another brood of adults appearing later in September and on into Octo-
ber, and the eggs were deposited late in the fall, being found in the twigs dar-
ing November. The larvae and adults seem strictly confined to the one host
plant, being found on the young stems and in the axils of the smaller twigs.
Where these occur on shade trees of special value they could easily be
destrayed by the use of & Ision in early

Bythoscopus distinctus V. D, (Plate 11, Fig. 2).—General form similar to
the preceding, abouat one-third smaller, head green, reduced to a curved line
bordering the ling p than the dark brown eyes. Pro-
potum greenish, coarsely pitted with black, darker behind eyes; scutellum
triangular, green, with the corners black; wings with a broad band at base, the
tip and a narrow band before it, black. In light specimens the whole wing is
of a grayish slate, except for a black spot in the place of the middle band.

Larvae stout green forms with thicker, blunter heads than the adults, nearly
straight margined, with a few long bairs projecting forward; body large, plump,
abdomen ridged above, the sides with a flap-like margin which fits around the
sides of the leaf stem or twig on which the insect rests,

‘This species occurs in abundance on black walout and butternut and adults
have been found on hickory and hackberry, but only where they were adjacent
to the first named trees. Full grown larvae and freshly issued adults were
found the second week in June;a few days later the larva had all issued, the
aduolts remaining abundant until into July., The second brood of larvie
appeared before the middle of August, the adults agaio in the latter part of
September, to hibernate and deposit eggs in the spring.

Genus Pedicpsis.—The members of this genus are all very similar fn form
and appearance, though widely different in color. Though closely related to
the two preceding genera, they may be distinguished by the fact that the lines
on the pronotum all run towards the tip of the head, while in the former two
they run across, The species all agree in being tree-feeders, both as larvie
and adults, and as far as known are all single brooded, the time of appearance ™
varying somewhat, but all agreeing in passing the winter in the egg stage. The
genus as a whole is widely distributed throughout the temperate regions of the
world, and each species usually confined to a single kind of tree or to those
closely related. Though strongly and variously colored they invariably mimic
the part of the tree upon which they occur, the larvae and adult often being
differently colored and frequenting different parts of the same tree.

Pediopsis tristis, V, D, (Plate I1, Fig. 3)—This is a large, narrow, grayish-
brown species from one-fifth to one fourth of an inch long (5-6 mm). The
head from above appears only as a narrow line from the eyes around the
angular point of the pronotum, The pronotum has a narrow light margin
behind and is covered with fine light hairs. The wings are slightly trans-
parent, setting off the dark margined raised veins, easily recognized by the
face below, being light greenish with a large black spot in the middle below
the eyes and a band on the margin above.

The larvie are very similar in form to those of B, d¥stinctus, but the abdo- .
men is not as strongly ridged, and the head is broader. They are reddish-
brown above, marked with whitish on some of the sutures, and with four dark
margined light spots in the form of a square on the body. The whole surface
is covered with fine white hairs, giving a light reflection, The face is light
with a large biack spot as in the adult. The species seems to be strictly con-
fined to plum trees, to which it is admirably adapted in color. They were

EEPONT GF ENTOROLOGIO 1, SEOTION
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found to occur most abundaatly on the native plums, but bave been taken from
cultivated varistics. The larve appear in May and hare all lssoed as aduits
by the end of June, The first aduits appear about the third week in June and
are foand abundasntly throughout July, disappearing before the wmiddle of
August,

Pedicpris trimaculata Fb—This s & small, dull-brows species with from
one to thiee pale spots on the wings, and in freah specimens the body is
covered with a yellowish bloom, making it appear moch lighter, It is about
one-third smaller than fristir, lacks the black spot on the face and the promi-
nent veins on the wings; atherwise it is very similar in appearance,

The larvee are like the § ding in form, h lier, reddish-hrown
In color, the face being entirely dark brown, there are two white stripes run-
ning the full length of the abidomen and the crest s white bebind the middle

They occur on plums with 2riitis, usually in_greater abundance than that
species, but their color s closely mimics that of the bark, vven w the powdery
* bloom " of-a young twig, that unless they move they are scarcely discernible,

Pedispsis viridis Fh.—The females of this specles are about one-fourth of
an inch long (6 m. m.), similar in form to the others, but of & uniform leaf-green
color when alive, changing to a yellowish-green in the dried specimens. The
males are smaller, nearer ove-fifth ol an inch (¢ mm.) long. and are diny
greenish or brownish i calor.

The larvie are of the usual patters, bright green with prominent red eyes
the head is about the same length throughout as at eyes, the abdomen not as
strongly crested.

This is the most common species of the genus throughout the greater parn
of the United States, occurring oo most, if not all, of the different willows
The larvie appear in May and mature the last two weeks in June, the adulis
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The larve can be distioguished from those of the other tree inhabiting
forms by the broad head snd the long, slender abdomen which is nearly round
and lacks the crest oo top and the flaps on the sides of the two former genera.
They are mostly two brooded, some, if not all the species, passing the winter
as adulis

Idioverus altermatws Ficth (Plate 111, Fig. 1)—This common species is
slightly over one-fifth of an inch (5 mm.} long, with a broad bead curving around
the propotum, the middle bears a large reddish brown bloteh, just outside of
which on top there are two small black spots on a yellow band that extends 1o
the eyes. The pronotum s reddish brown and usually there is a white stripe
down the middle. The wings are partly transparent, the veins belng dark in
some places and light in others alternately, a light spot near the center of the
sutural line.

The larve are usually ;rmuh with bmwn rings oo the abdomen; some few
that occur in more exp i are | ish all over. There are four
black spots In a line between the eyes in front, not seen from above. The brown
rings on the abdomen are made up of about twelve hair-bearing spots on the
hind margin of each segment.

The eggs are about | m, m. leng by 1-5 mm. wide, cylindrical, slightly
curved, tapering gradually to a point at one side of the smaller end and cut off
obliquely to an obtuse point on the opposite side at the large end. They are
deposited in the young wood near the tip of a branch usually close to a bud,
sometimes singly, more often three or four near each other; in either case the
twig would enlarge at the spot and finally burst open and display the end of
the ey in the seam; if many eggs were deposited in a twig, as was the case in
the cage experiments, it usually died, while l.l‘ only a few were deposited in a
place, as was the case in the field, it inued to grow although
weakened and distorted. The final result on the trees under observation was
that over one-third of the branches bad their tips killed back or distorted,
usually the main stem and the bigger branches being most affected, probably
owing to their more rapid growth in the spring, offering a more (avorable place
for deposition than the slow growing side branches.

Life history: The adults pass the winter under the leaves and rubbish
in the woods, becoming active quite early in the spring: some eggs were
depasited before the middle of May, and from then on nearly through the
month. The first jarvee were found the last week in May, when a number
hatched in the cages and a few were found in the field, the majority not
appearing until into June, the egg stage lasting nearly three weeks, in the
breeding cage, where the temperature was fuirly constant; probahly a Jitle
longer under the changeable spring weather out of doors, The larvie burst
wih projecting top of the egg and are active from the start. When

they are pearly white, except {or their red eyes; the bead is
-nﬂ,l.timhbrﬂhhni the body. Withio a few days they become greens
ish in color and much larger proportionately, The larvie are abundant
throsghout June and well into Joly, the adults bepnmn; to iune lheﬁnl
week, and from then on through the month, r
m The second hrood was not as closely watched, The larvae were
taken early in September, and the adults appeared soon after, remaining

notil cold weather sent them under cover,

Adiscerns brunnens O, and B, (Plate 111, Fig. 3.—This is a larger species
than alfernafus ; scarcely loager, but much broader; easily recognized by its cin-

E
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namon brown color, The head is very b o 2]
spots bﬂ;’_“_ﬁ the eyes, and tvo mn?er mmm';n:t;':::: I?r,li:: ::I::
:;: ':‘;‘; ;::;:'z::‘:'::;:’:‘l d-:': l'cd.d_inh-lmwu on the sides and across
S y round reddish or vellowish spot on 1he head

pronotum, another on the abdomen between the wing pads, and an egg-
n'n_aped one behind, or the last two may unite.  The whole body is covered
wlt!_:r:?ug. coarse hairs, and the antenna have a black spot, as in ihe adult,

is species also occurs on willows, along with the preceding. The
larva: become fall grown in June snd S I
abundant in July, and again in tjhc fall. e s B
fdiocerus monoiifera O, and B, (Plate 111, Fig. 2).—Th

than a/fermafus, and usually somewhat darkerfo\-‘er nn:ﬁii.ﬂ: :'f:ri:r:l?;
wm.) long and one-twelfth inch wide acrass the head. The head s yellowish on
top, with two black spots, - Below this, on the face, is a black band from eye
to eye. The pronotum is dark reddish-brown, with a Hght stripe in the
middle and a spot on each side. The scutellum has a black spot in each cor-
ner, and two small ones in the middle. The wings are nearly transparent
milky, with the veins black and white alternately in three rows of each r.nlar'
being black at the tip and light at the base. i

The larvae are large, well marked forms. The top and sides of the head
are dark brownish; near the middle a yellow patch, with two large black dots,
these dots much nearer each other than in the adult. The body is yellowish,
with a pair of brown spots on the pronotum, a few brownish marks on the
wing pads, and the sides of the abdomen brown, leaving an obloog yellow
patch on the top,

‘The larvae were found on cottonwood trees early in July. They were aver
half grown, and the adults appeared toward the last of the month. The larvee
and ad'l:)l‘: ;ur:kbﬂh well adapred in color to the mottled appearance of
cotton )

Tdiocerus verticls Say.—Sull another species occurring on willow, and
closely bling a small afi has been referred bere. It is consider-
ably smaller than adfernatis and lacks the black marking of the head except for
two black dots; the pronotum and wing are light while the scutellum bears &
black spot in elther angle. The larvic have not been determined. The adults
appenr the last of June and again It September.

Idiocerus snomwi G, and 1, —This species is samewhat larger than alfermatus
being over one-fifth of an inch (5 wm.) in length, the head is not as broad or
as rounding, being only stightly curved in front, color green, the eyes reddish
brown, a stripe down the suture of the wing, and two small round spois on the
bead black. s ohally

The larvie are stouter and have bluater heads than the former species.
They are entirely light green excopt the eyes, which muy be blackish, and 1wo
black spots on the head hetween them. They have the row of hairs on each

bdominal segment as in but they donot arise from black spots,
and the secand pair of black spots on the head of that species is never present,

“This species has been found abundant oo willows in sheltered situations
and it is probable that it will be found to be a more southern species than the
preceding one. The larvie were taken in June, becoming lull grawn by the
{ast of the month, The adults were found very abundantly {rom the last week

of June on into August aod again late in September and on into Octob
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Tdiocerns maculipennis Fitlch.—This is a very bright, chestnot brown species WEFOWT OF FNTOMOLIGICAL SECTE

with light markings. The head is very short and the eyes curve around the
profiotum and do not stand out as in the willow species; the face is light yellow
with a red stripe down the middle and two large black spots on the sides abave:
There is a light spot on the pronotum, a V.shaped mark oo the scutellum, and
another of the same color on the wings; the outer margins of the wing are very
dark except for a white patch before the tip.

The larvie are dark reddish-brown, sometimes blackish in color, with broad
blunt heads and prominent eyes. They are very active aod thoogh readily
seen they are very hard 1o capiure, dodging around a limb whenever
approached.

They ocear very commonly on hawthorn and crab apple trees, the larvie
appearing in May., The earlier ones matare in the middle of June and the last
in the early part of July, the adults being common in the latter part of June
and through oearly all of July, The adalts were again common the last of
August and early in September.

Lidiocerns provancheri V. D.—Very similar in form and color to the preced-
ing, color more of a reddish-brown with a large oblique patch at the base of
each wing yellow. They occur in less numbers along with murcadipennis and
evidently have about the same life history. The larvie are not separated from
those of the other species,

{diocerus cratagi V. D.—This species also occurs on the same trees as the
two preceding, and usually in as large numbers. This season it was rarely met
with, however, and no larvic were found, [t is probably two-brooded as with
the others, as the adults have been taken in former years both early and late
in the season.

The adults are rather shorter and blunter than the other two and are light
green with six black spots in two rows, two on the head, two on the pronotum
and two on the scutellam,

SFECIES AFFECTING GRASS CROPS,

Genus Athysanus—The members of this genus are, like those of Delto-
cefphalus, confined to grasses for food plants, both in larval and adalt stages
Most of those under observation have been found to be very closely limited to
one kind of grass, and usually adapted both in size and color to harmonize well

with their surroundings. 1t is hard to define the group as a whole, but they
usually possess bluntly pointed heads and broad wings, which may be longer
or shorter than the body, often both forms occurring in the same species,

A number of the species have been found to have but one brood i a year.
The most of these, as commiz, colon, strintulus, magnui, ete., occur as lavee in
the early part of summer, maturing soon after the middle of June, the adults y
commoa on into August, depositing eggs which remain over winter. Evfrusus hC
however, passes the winter as a larvie and matures in early spring, the adults ) a

1 1
.
*

common from the (st of May until into July. OF some of the smaller species,

A8 curtisi (Plate 1V, Fig. 1) and obfufus, two broods is the probable number,

though little can be added to the former report, except that in the case of =ugd Plphe e SR
enriisi the first brood of larve appear early in May, the adult males appear- PLATE TV.
ing the second week in June and the females the third, continuing abundant

into August. From this time on the larvie of other species interfered with

Accurate ohservations, as in the former case. The larva spoken of as occur-

ring in July must bave been of some ather species.

Wigh.  Tossuta
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Athysamus extrusus V. D, (Plate V, i -

o 4 nch ( im0 neay B Wt i, bt s v s s
the pronoturn, wiogs shorter than the body in one form which docs not fly—
longer with the wing fully developed in the other form which flics readily.
Color, brownish-yellow to ity straw, usually with four irregular dark marks
on the head. The male is somewhat shorter than the female and has a pair of
long strap-like styles extruded from the abdomen behind.

The larvae are short active forms, yellowish with reddish and fuscous
markings after moulting, darkening up until they reach a chocolats brown
with fuscous markiogs on the head and four rows of white spots on the abdo-
men. The legs and body are sparsely clothed with loag stiff bairs.

Life history: They are found omly in shaded locations, vecurring most
abundantly oo rich bottom land pasture where the underbrush has all been
cleared out, leaving only the larger trees. Here the larva were found January
151, less than one-third grows. The day was warm and they were very active,
They were again observed about the first of April. Spring had fairly opened
and they were a little larger than during the winter, They mostly moulted
April fth and again April 14th; the first adulis began to appear about the first
of May, these being males; the females began to appear a week later, and by
the middle of May they bad all issued.  The adults were abuodant from then
on into July. Frequent examination showed that the eggs were not deposited |
until late in June or July, from which the larvae hatch late in the fall and pass
the winter in the larval state.

Athysanus strivia Fall—This species somewhat resembles the preceding in
size and striation of the bead, but is otherwise quite distinct; the bead is much
broader than the body, which tapers back to the narrow tip of the wings, color

green, tinged with yellow, a narrow black line across the head between the
ocelli and the margin black, sometimes a curved line on the pronotum dusky.

‘The larvie are olive brown with markings almost as in the adult, the head
is more pointed and there are two dots between the stripe and the margin and
two more against the eyes.

This species occurs only on low swampy ground; a few full grown larvee and
an abundance of adults were found on & low, swampy meadow where a species
of fumcus abounded, -

Athysanus striatwins Fall { Pate 111, Flg. 4)—Another slender species,
with long wings reaching well beyond the abdomen, about onc-sixth of an
inch (4 mm.) to the tip of the wing in the female, the male being shorter and
much smaller; testaceous brown, with dark markiogs on the pronotum and
wing; markings arranged in about three iuterrupted rows, sometimes ohscure,

The larvie are narrow, brownish forms, with a slightly more pointed head
than the adult; the dark marklngs are nearer the margin, except two spots
near the base: there is a row ol lﬂ?ﬂmﬂil ymummplbldlw

on the and a smaller ween the post ones.
"mﬁkwﬂmmumn grass areas of the prairie in various
parts of the state. The larvie were found very common the last of May and
on Into June. The males began to appear by the middle, and the {emales a
week later. The males disappeared by 'the second week in July, the females
remaining until into August, the eggs having been deposited before the end of
uly.
: ,Ma' catalina O, and B, (Plate 1V, Fig. 2)—This is a very small species
— so small that one cannot determine without a magnifying glass whetber it is
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an adult of thisor the larva of some other species that is under consideration.
It presents a very good ill of the adaptation of the size of the insect
to the size of the host plant. It is also interesting from the fact that it occurs
in many different forms and colors, each one being essential to the existence
of the species. It is in this respect somewhat comparable to a colony of ants.
The most commeon forms are the short winged ones, in which the outer wings
anly cover about one-half of the abdomen and the inner ones are mere scales.
These forms cannot fly and are never found away from a colony.

The females are about ope-tenth of an inch long (2.5 mm.), and are of a light
brown-yellow color; the males are scarce one-twelfth of an inch long, and are
of two kinds, one a bright orange-yellow and the other brownish black with a
touch of yellow on the head. Hesides these, there are long winged forms, in
which both pairs of wings are well developed and extend beyond the body.
The females are grayish-yellow, while the males are dark brown or nearly
black.

They are found on the species of Sporodolus that form rather thick, mat-like
patches of grass, and there they occur in marvelous abundance. The larvie
appear before the middle of May, similar in form to the short winged females,
nearly white when small, becoming a lemon-yellow when full grown. From
these larva: both the long and short winged adults appear before the middle of
June. The short winged forms are the most numerous, and remain through
July, depositing eggs for the second brood. The long winged forms remain for
a few days where they have hatched and then fly away wo start new colonies.
‘The second brood of larvie appear in July, from which the adults issue in
August and remain through the fall. There appear to be fewer long winged
forms in the fall than in the spring brood.

They have been collected at Burlington, Little Rock and Sioux City, lowa,
as well as at Yanl 8.0, a8 Iy as at Ames, and they will probably
be found to have as wide a distribution as the species of grass upon which they
oceur,

As the g i { 1 by this species are in some places of considerable
value for pasturage, this insect assumes an ecopomic importance far out of
proportion to its insignificant size,

Drriotura gammaroides V. D, (Plate LV, Fig, 31, —This is another species that
occurs in several different forms.  Though not as abundant where it does occur
still it has been found from lowa and Mi to Colorado and Wyomi
and as far south as Kansas, this probably due to its larger size, renderiag it
more readily recognized.

The short-winged one occurs in two color forms, the more common one
being shining black while the other one has the tip of the abdomen and the
short wings that cover less than half of the abdomen orange yellow, the rest of
the body being shining black. The females are about cne-sixth of an inch
{4 mm.) long and about half that wide, with a plump body and a short head;
the males are shorter and rounder, the long winged form is shining black with
broad leathery wings that reach to the tip of the abdomen. The wings are
very broad at the tip and make this form appear much larger than the short
wlng form with its tapering abdomen.

y appear on upland prairie regions where the grass most abundant
Andropogon scoparius, and h there are Iy a ber of .
mixed with this the probability is that this is the host plant. This species has
not been found where this grass does not occur, and is most common where
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there are but few other grasses present. The larva are very much like the
short winged forms, the head Is a little wider and the abdomen has a few coarse
hairs. They pass the winter nearly full gr own and issue as adults early in the
spring. The eggs are slightly more than one mm. long, cylindrical 1wo-thirds
their length, tapering to a rounding point. They are deposited about the mid-
die of May, from which larvae appear in June, maturing about the first week in
July and continuing for about two months, Larva appear the larter part of
August and early September, becoming nearly full grown to pass the winter

Driotura rebusta O.and B, (Plate IV, Fig. 4)—Anotber and very similar
species to gammaroidea was found as adult and tull grown larvae at Litle Rock
and Sioux City, lowa, and at Sioux Falls, S. 1), the first week in July, and
larvie were taken at Audubon along with those of gammaroides September
25th, indicating that it bas a similar food habit and life history. It has also
been received from Colorado,

The short winged {orms are similar in size and general appearance 10 those
of gammarsidea but for their gray color, being finely and irregularly mottled
with black on a light ground; there is a complete collar across the pronotum
and down around the lower part of the face. The larva are reddish-brown
with light stripe across the face and another across the abdomen behind the
‘middle.

Deryeephatus vanduszeei O, and B. (Plate V, Fig. 2).—Another still more gro.
tesque species than platyrhynchus was found on high npland prairie at Little
Rock, lowa, July 1st. ‘This makes the second species of this remarkable geous
for lowa and the third for the group, the anly other known species having been
found near the Ural river in Russia.

This species is considerably over half an inch (14 mm.) long and only about
one-tenth as wide; the wings in this form are about one-third the length of the
abdomen, bardly as long as the head, and can be of no use. The head is long
and leal-like, the entire insect much resembling a straw. Two females were
taken from the place where the most abundant grass, and the only one that
would appear to have a stem large enough for the deposition of their eggs or
for the adults to rest upon was Sporobolus cuspidatus. 1§ their life history

with that of platyrAynchus those taken were the last of the single
brood, the males having disappeared before.  They will doubtless be found to
have a long winged form, as the species could nat suryive without some means
of distribution and it seems probable that all the males will be long winged
forms as in platyrkynchus.

!‘Heﬁn‘nﬁ ﬂ?:l'l 0, and B, (Plate V, Fig. 3)—This is a shorter and stouter
species than irroratur with a shorter rounder head and broader wings which
are generally flaring at the tip. The head is only a little longer in the middle
than at the eyes, about half the length of the pronotum. General color dark
reddish.-brown, from the inoumerable fine lines and spots on a light ground, a
number of clear white spots on the wings and a row of alternate white and
black spots on the outer margin. The species of this genus are very much
alike In color and it is only by very careful study of structural characters that
they can be separated  The broad short form of this species, however, sepa-

tes it from the other species occurring ln lowa.

s The larvie are very bpr:ldd and short, even more 80 than the adult, the head
being longer proportionately. They are of a dark grayish-brown, sometimes
with a reddish cast, being in fact dirt color as near as that color can be imi-
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tated. They are found in abundance wherever Bounteloa hirruta (Blue Grama)
occurs. In lowa this grass is only found on the high prairie land, usually cap-
ping the hills, so that this species has a hat local distributi Further
west where the Grama grasses form a large part of _the_ grazing this species
may be expected 10 occur very generally. The species is single-brooded, the
larve appearing by the middle of May as small almost round gray specks
clustered on the ground around or in among the stems of the grass clump,
springing & foot or more away il distarbed. Toward the last of June they
become foll grown and may be found on the ground under the edge of the
clump so closely resembliog the dirt and rubbish as to be scarcely noticeable.
The sdults appear the last week in June and the first week in July and remain
in decreasing sumbers through August.

Phiepsius mebulorus V. D, (Plate V, Fig. 4).—Very similar in form and color
to frrevatus but much larger, being about three-cightbs of an inch (o mm.) long
and about one-fourth that broad; the head is less broad and less pointed and
much thinner on the edge.

The larvae are broad and flat with longer and flatter heads than the adult,
the sbdomen tapering to a sharp point, clear creamy yellow with innumerable
fine brown points arranged in wavy lines, a light stripe down the middle and
three rows of spots oo each side of the abdomen, the outer row with black mar-
gins, The eyes are dark red and there Is a dark spot on either slde of the tip
of the head

Nearly full grown larvie were found the third week in June in clumps of
Panicwm virgatwm (Switch grass) feeding upright on the broad stemas which
they much resemble in color. Placed in the cage they issued as adults the
first of July. Adults were taken from the last of June through July, seeming
o stay closely to low ground where the grass occurs.

EXPLANATION OF PLATES.”
PLATE 1.

Fio. L—dgallia épunciota: o sduli; b aymph, lsteral view; ¢ nymph; d face;
e wing: f fomale, g male gealtalia,

¥ia, &—Agallis novella: a adult; b Interal, ¢ dorsal view nymph; d face; ¢ wing;
7 tomaie, g male genitaliin.

Frou L—Agalla s aadult; bl i, & dorsal view aymph; d face: & wing;
F tomnle, ¢ male geolialin.

FLATE 1L

Fro. L—Moorogwis opicalis: a adult; b tace, ¢ female, d male genitalln; ¢ uymph;
 etgn in bark; o ogs groatly enlarged.
10, 2 —Nythosoupus distinetus: o adult; b face; ¢ fernale. d male gonitaling & wing:

£ nymph.
10, L — Pediopeds tristts . o adalt; b face; ¢ femalo, d mnle gonitalin: # nymph.
Fio. . —Prdiopeis ferruginoddes: a adult; b fase; ¢ wing: 4 nymph.

PLATE HIL
Fi. L—lbiocerns alternatus: a adult; b female, @ male genltalia; d wing: « larva;

ﬂomucﬂlwﬂ.
L—idiocervs moniliform: a mdult; b fomale. ¢ malo geaftalin; d wing; « nymph.
o, L—Idivcerus brunneus: @ adult; b female, ¢ male genltalia; 4 wing: ¢ nymph;
£ s, 9 tip of male antenon, greatly enlarged.
it b—Athysanus striotulua: a adoly; b female, ¢ male genitalin: d wing, ¢ aymph.

*All the figares in thess plates are from drawings made under the dircot super-
*lalon of the authors by Miss Charlotte M. King. All Sgures are ealsrged, the nataral
#lsn balng shown by halr laes at side. %
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PLATE V.
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FLATS 17,
l Fio. L—Athynomies curfloll: & adalt; b face; + fomale. 4 male genitalin: ¢ wing:

!
l 10, & — Lonaturs catoling: o long-winged female: b ahort-winged male; ¢ shoet-
“mlm:ot—mrwmm @ wing; b nymph.
F1o. 3 - Drioturs. gusm maroide

;& short-winged fomale: b lomg-wingsd female;
€ fuce; d female, ¢ male

weaitalis
Fro. . —Driofura robusta; & nduli, shord-wingsd female; b fsoo: o fomale, d male
pealtalia; ¢ nymph.

‘IMme:lemm;bMIWMI
RrVA.

| F1o ¥ —Doryeophalus vandusel: @ sdeli; b taoe: ¢ Intoral view of hend: 4 fumale
wentualing & wing: / leg.
F10. d.—Phleping iitws: o ndult b faow) ¢ temnale, d main gealialing l-'lnmj' uulh-

Fia. L—Phlopring nebwhonss: @ aduit) b tace; ¢ fomalo, d male genitalin: ¢

BOTANICAL SECTION,
L M. PAMMEL IN CHARGE,

y the bieonial period. The botanical staff has given most of its time to a study
:krm-xhql “hil m.i:uhrm&. ::dl::‘ -
.. value as the grass y crop.
mmmmﬂdmﬂﬂm
,but the cultivated as well. We have also made a
e ds, since many laints were made
ate that these were a great mensce o the proper
considerable portion of our time during the past year
 study of corn.  This work containg

i 1 hare the bonor to report concerning the work of the botanical section for

0 account of smut,

with Mamumhbdummunm-
! W-ﬂ:-uﬂuum These germa,

s . e
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HORTICULTURE AND FORESTRY SECTION.

J. L. BUDD IS CHARGE.
In experiments with new varieties of v
Importanll results can be reached in ﬁ:: v:asr:‘.‘bll‘-l:‘; l;::!i:hn::q“ s
iments with forest trees, fruit trees, or vrnamental trees and lhru!:‘w i
dry seasons and the general lowering of the water level have mat rl-r!l;e At
to the value of the results of trials of forest trees, fruit uce: e
trees and shrubs planted from fifteen to twenty-one years ago ‘o:r;n:;:::;

low land. At this time only som: i
account of limited space. 4 o Py DS SR o e ey O

PORESTRY FLANTATIONS,

In 1876 and 1877 about ten ac i
i'ohr;l:htiru.:ﬂ(wlrmfgl apart cach xy.'e;"h:]rl';t;dut:er::dﬁ:f ::::l:
w n soil, wi e parts of the valleys be enough
The trees were all well cultivated nnl;?.the ‘t::nl::ﬁed the h::dlu;dn;.
rnll. Dul:tng the first ten years all species grew well on the :?h i
ands. With the advent of the dry season the trees were thlnned. g
::iea:l::ll?. 'It‘hile the iour_ﬂl one, planted with green ash, has b:«:nndl'::tel’::
alsning md.i by the survival of the fittest. On knoll No. 1, where the bo.
:h E. nlve ed or dwindled to scrubby, dwarfed :pedm:ul' as a rule m;
m:.l ;:.i:: are not much better, other species have mldl'gm-lh u' fol
< g oak, 43 inches in circumference, one foot above the mu::it
md.‘: pive, 43 inches; basswood, 35 inches; Austrian pine, 36 inches; red
;.nlr' 33 inches; catalpa, 21 inches. In the case of the box ARk wad
mpl, the trees measured were the exception and not the rule. ;r th
“m.:u::ta‘lnr&?;mmuwmuchmdedmm Dnlmmadn 1
I".(;“dh:‘?u Bk m:.dder, catalpa, basswood and bard maple have made

n No. 2, the plantation was made largel i
f:“mpunm larch, alternated with box elder and gr:: L:“Thmmunmutx
ot crowded out, as a rule. But where standing in open spaces on th
Yoo mmmmul in size, low and scrubby. The white pine on the hill is |.b:

g m::rtolthe trees are 44 inches in circumberence and 5o feet in
helmghm llmhum are 37 inches around, and about as high as the pines.
R e el b g

: " ] e ve held their ow!

. 'mm-'wg lacgely with black walaat and btternot alternased
e e R L R
~around. ‘The ooly tree among them not crowded out is lh‘:::i’:i:l"m'm
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in height and thrift is nearly its equal. Tn open spaces at some distance from
the walnut the box elder is equal in diameter, but not in height. As we yet on
the bill the black walnut is dwarfed in size and bearing very diminutive nuts,
and many have died from effects ol the drouth. The butternuts grew well
on the hill until the drouth came, but now are dead or have dead 10ps.  As the
belief twenty years ago was that the bulternut was a high land tree no speci.
mens were planted on the low land. The only good thrifty trees on this hill
are the Earopean larch and black wild cherry, All through this plantation the
black walnut has crowded oot and dwarfed or killed all species except the
white elm, larch and black wild cherry,

On the foarth knoll, with adjacent valleys, green ash was planted exclu-
sively. With twenty years’ growth the largest trees on low land are twenty-
five inches {o circumferenee. On the high ground the trees stand much better
than where allernated with biack walout, white pioe and larch, but they are
small in size. It is now evident that this plantation would have been materi-
ally benefited by thinning ten years ago to eight fect each way.

CONIFERS OX THE CAMFUR.

Of the conifers planted on the campus during the past twenty years the
species that have retained thrift and beauty in isolated positions in blue grass
sod are white spruce, Black Hills spruce, silver spruce (Picea pungens),
Douglas spruce, Douglas fir, Concalor fir, white pine, Black Hills pine, dwarl
mountain pine, red pine, Riga pine, and some specimens of Austrian pine.
Seedlings of the latter species seem to be variable in ability to endure extremes
of temperature and motsture of soil. The black spruce, Norway spruce, com-
mon Scotch pine, fir and American and Europ larch do not stand
drouth as well in isolated positions in sod as in the timber plantations.

EXPELIMENTS WITH TPLUMS.

Twenty-one years ago we found on the college farm a plantation of the
Miner plum with some half dead specimen trees of the Lombard. 1a the lowa
nurseries at that time these were the leading varieties. During the succeeding
six years we picked up several oative ‘varleties that had neighborhood notor-
jety. As instances we secured scions of De Soto from Wisconsin, of Rolling
Stone from Minnesota, of Woll from Page county, of Comfort from Pottawat-
amie county, of Wyant from a town lot at Janesville, lows, of Bixby from
Edg A4, Towa, of Maquoketa from Washington county, Forest Rose from
Missouri, and the F ie from west lowa. Some later we added to the
trial orchard the Cheney from LaCrosse, Wis,, the Hawkeye from H. A.
Terry in west lowa, Harts' De Soto from Clayton county, and other native
sorts. At the summer meeting of the State Horticultural society, at Ames,
fourteen years ago a majority ol the membars had never belore seen & collec-
tion of fine native plums, 1t gave an impetus 1o their cultare, as did also our

ibution of these varieties to in a small way over the whole

country.

[n 1883 we introduced a number of varleties of the plum from Russia.
These were also distributed in a small way. As none of the European plums
came into bearing as s00n as our oatives, the Russian plums have been severely
denounced by some nursery men. As it now appears they will have their
greatest value in the south half of lowa. At our last state fair the largest und
best plums shown were of these varietics, and we have hundreds of reports
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from those who planted ten years ago like the following from B. 0. Curtiss, of
Paris, 1ll.: *The Russlan plums have come to stay. | have been planting them
now for ten years and have not Jost a tree.  The Russian plums | have are all
hardy, productive and superior in quality. The Eoglish piums, like Lombard,
are tender in tree and are winter killed when cold enough to kill peach trees.™
Over 500 amateurs in the sooth half of lowa, llliools and Indiana bave made
similar reports on about ten Fussian plums and prunes that bear large and good
fruit. Some of these are freestone and 2% inches in diameter. At Ames the
past season the native plums were a failure while some of the Russians were
well loaded
HARDY FEACHES.

In 1883 we received some peach plts from Bokara in Central Asia and some
scions from northwestern China.  About ten varieties of these have proven at
least 30 per cent hardier than aoy of the old varleties, and their froit is
large, freestone, and best in quality. We bave had over 500 reports from the
south half of lowa and lllinois as favorable as the following: Hon. Silas Wil-
son, of Atantic, says of Bokara No. 3, that it is fully 30 per cent hardier
than any of the old sorts and the abundant crop of fruit is of the largest size,
freestone, and high in quality. M. |, Wragg, of Waukee; Dr. Powell, of Glen-
wood, and many others have reported the trees hardy, fruitful, and that many
ol the specimens measure from ten to eleven inches in circumferences. Near
Ames the trees planted twelve years ago are still alive and [ruitful and even
the past season were laden with fine fruit.

BUSSIAN CHERRIES.

A number of the varleties of the cherry were introduced by the writer from
northeast Germany and south central Russia in 1885, They have been widely
scattered in small lots for trial and some of them are a success across the conti-
nent and some good varieties have proven bardy in north lowa and even Miane-
sots and North Dakota. In Ames the past season near thirty varieties were
Iaden with from two to four bushelsof frult.  Some visitors from Rocbester, N.Y,,
said that they had never seen o many lne varieties loaded with fruit in any
one locality. Hon. J. G. Berryhill was also a visitor and made the same report.
All amateurs, not prejudiced in favor of the old varieties as propagators,
report in regard to quality as does A. H. Terry, of Crescent, lowa, who i an
acknowledged judge of fruit. He says: “At Crescent not one of 1he Russian
varieties will probably excel the Early Richmond in bearing, but in size and
quality the most of them are vastly superior.”

When the college no longer sends out trecs at a small price, as will occur
after the spring of 1808, the superior hardiness of tree and size and quality of
frult will no longer be questioned. As it now stands it is sdmitted by all that
they will thrive and bear where the old varieties are a total failure.

RUSSIAN APPLES.

The college began to send out the most promising varieties of Russian
ayphmdmymmlnlmﬂnrh&muhapdwdnﬁm
carelul trial and in due time 1o report on their behavior. Thqmmm
reported on by over two thousand experimenters across the continent. The
‘amateurs everywhere report prires amoag them. This is true even jo South
-mhmdl-"hrﬂn. But their main value will be in the cold north where
‘of the old sorts only the Duchess and Wealthy succeed. In Minnesota the
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whole recommended list at present are Russian varieties or Russian seedlings.
In north lowa we have many reports like the following written by M. E, Hink.
ley, of Marcus, lowa, after a visit o the orchard of P. F. Kinne, of Storm Lake,
In porth lowa, He says: “The asoual production for three years past has
been from seven to ten hundred bushels A dosen Russian sorts, all beavy
bearers, are the special pride of the owner, Other trult veutures in this vicin.
ity lead to the belief that Storm Lake will be the Glenwood of north lowa."

Mr. Kinne writes: " Without the Russlaus, orcharding of all kinds would
be a failure in north lowa. With them, the north has great possibilities” As
it pow stands, each experimenter bas from one 10 ten priced varieties.  Even
Mr. C. G. Patten, of Charles City, says ol the Good Feasant. It isa beau-
tiful apple. The tree is &3 hardy as Dochess, and for both eating and cooking
Is of good quality. Its semson iy from December to February” When
summed up, 48 reported by 100 reporiers, who have had them on trial for
fifteen years, we find fully ninety varicties bearers of fine frult for all seasons,
As the years go on this statement will be more than verified. As to winter
waricties, the statemments made in Balletin Noo 3, of the lowa Experiment
station, are correct. As an instaoce, we say of Regal (No. ifg): “A fine
tree and early bearer. Frult of medium sive, and much |ike Kawie's Janet in
color and flesh, and it keeps ax well in north lowa as the latter does when
grown o the south districe.”  Mr. P. F. Kione, of Storm Lake, says of it: “No,
thg is my pet winter apple, as yet. The tree is as hardy as Duchess; the fruit
s of fair sise, and it keops like Den Davia” Of No. 410 (Repka Malenks), we
say: On dry soll, as bardy as Wealthy: season, late winter bere, and a1 the
north it has been kept until the next July,

Mr, |, F. Swartzendrober, of Kalona, Washington county, lowa, says of
Repka Malenka: "It is porfect in tree, in heavy bearing, and as a long
keeper: frull ol medium wise, well calored, mild sub.acid, and good for the
table or kitchen. [tis goed in October, but keeps in perfect condition until
April, and even later.”

In Hike manner we have reports from amateurs in regard 1o the keeping
gualities, even In south lowa, of Voronesh Rosy, Bogdanoff, Red Queen, Win-
ter Aport, Hoiken, Sklanka, Volga Cross, Zuzofl Winter, and a number of

‘other varieties bardy in the north.

Among the beoefits connected with our wide distribution of the Russian
apples, not the least one I8 the opportunity it gives for nytural and arificial
crossing with our old standard varieties. From them will come in the near
future the bardy varieties that will defy the test winters, and yet higher in
quality of frult than some of the leading varieties now grown In the southwest.

WARDY FRARS,

The pear in all countries does best on bigh ground, with good air drainage.
The Russian pears introduced by the college in 1883 are as hardy in tree as
the Duchess apple.  Ou high ground, in north lowa, they grow rapidly; start
each spriog [rom the terminal bud, and (n due thme produce from falr to good
fruit. Those who have planted o low groond, with hlack soll, have usaally
lost their trees by blight. Some of the hardy varietien are really good in
quality. As in instance, W, H. Guilford, of Dubuque, writes: *The Gakov-
sky (No. 347) pear yoa sent me bears well; is hardy, and free from blight. It
is smail, but really of high quality. This variety bas made such a reputation
here among orchardists that the d A for the tree cannot be supplied.”

']
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We bave many reports as £ ble of other varieties where planted
exposed ridges at the north. In south lowa the variety most manuym
ded of our distribution isthe M lian Snow pear. This has done well

in the south balf of lowa, on all d.rywih. and it is a fruit of good size and

high quality.
SHAUBS AND ORNAMENTAL TREES.

As far north as Winnipeg and Indian Head in northwest territory, we have
distributed many fine flowering shrubs and small ornamental trees introduced
by the college from Europe and the Amur valley in Asia. Professor Hays of the
Minnesota Agricultural college sald last week while vishting Ames: “On my
trip to Manitoba and Indian Head last summer 1 was surprised to find in per-
fect condition fine trees and shrobs sent out from Ames, such as & dozen
varieties ol caragana, the Russian ssowball, Amur roses, some spirocas, half
a doren species of the barberry, several honeysuckles, Russian lilacs, the
Shrubby Artemesia and several others. Scarcely a nursery catalogue can be
found in the northern states that does not advertise some of the shrubs of our
distribution,

IR HYERID FRUITS AND SHRUBS.

Our most promisiog crosses and hybrids are from prepotent fronclad
mothers that come near to reproducing from seed.  As examples, we crossed
the blossoms of the wild rose ol east Furope (Rosa rwgoss) with pollen of oar
best gurden varicties. The results have been a surprise, as in one geoeration
we have secured double flowers and yet rm'llﬂl mainly the vigor and hardi-
ness of the wild rose. With the by d the bl of the
wild species of Manitoba tuhpltmd lhﬂcumphn. In this case, about all
the hybrids bear fruit of the size of the Champion, yet we retain mainly the
bardiness of bush of the mother plant,

With the apple, we have used prepotent mothers, such as Hibernal,
Duchess, and the Anis, and pollen of our best known winter varieties. As far
as yet fruited, the fruit largely follows the variety used for pollen, and leaf and
tree mainly follow the mother, In our work of hybridizing the plum, we have
used cur best native varieties for mothers, and the pollen of the Japan varie
ties, mainly for the reason that the European sorts do not seem to cross readily
with our native species.  With cherries and other fruits, we have adhered to
the same principle of using prep ironclad mothers, and polles from the
best known sorts,

CONTEMFLATED WORK.

After the spring of 1808 the distributions to trial stations at a small price of
bﬂlmnndhnhmtﬁﬂrmduﬁdtm be discontinued. The pur-
poses of their distributi lished. After testing and selecting,
ﬁtmh}bﬁlﬂmwmﬂﬂhmmlwtﬂdmﬂmﬂ
those dvancing horticulty The work of crossing will also be
cantinued, uhhavmpwmlm;ﬂuwn!mthmprﬂﬂemmwo
advent of frults bardi apple. Moretime will also be given
wmhmmmtmummdm
and shrubs, and the extension of the college arboretum collections of shrubs
and not least tabalating and recording tbe results of our trials and distribu-
tlons 10 trial stations during the past twenty years,

REFORT OF THE VETERINARY SCIENCE SECTION.

DRS, M. STALKER AND W, B, NILES IX CHARGE.

Those who have interested themselves in the plan of o anization of the
lowa Expetiment station are acquainted with the !fca that u:f several sections
into which the station work is divided are presided over respectively by pro-
tessors in charge of correspanding departments in the College of Agriculture
udltulmk.\m ammnmummhn provided for, The work of
this has b!‘e.l di d to the ac of two ohjecis, both, of
‘course, relating 10 of 4 ic anlmals. The first is the ascertaining
of causes, the methods of control and the of di of an ot
hature; in other words, the work of original investigation. The second Is the

fon of useful and practical knowledge 10 the farming classes.

The legitimate field for thia line of work seems naturally to be with com.
municable diseases, 33 only those ladies which isooti
Imm are Il.nhl'e [ ﬂ!ul] losses of a serious natore, anmly there m ln

{ In that are so readily commun
nlnnlhlh&duuumhmd-pﬂlu:kty Ioo:rl'mw gt
restrictive legialation '!’nm hm Iua c-med to h. i any sense a dangerous
scourge, and osly occur from shipment of
Infected animals within our borders from across the danger line. Glanders
and farcy among horses are practically exterminated fo the state, though the
mh‘h”hmﬁﬂmﬂm:mmm Since the
tuberculin test has been applied 1o the d of , that dis

the best knowledge on this subject be earefully and ieall lied to
mml.wc'?mnt.llldhmnu‘mhlmndm Io'nr mlm-l-vlli
ages. Seine plague and
ﬂqumMIMhMmNMNMldmhm
mmmwm:mmmy. It is mot rational 1o
mlt“rhh%hhhd%hﬁonnd
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The veterinary section of the experiment station does the larger portion of
its work in localities where outbreaks of disease cccur, and through laboratory
methods of investigation. .r\l yot oo baildings have been erected for the pro-
tection and care of Is, where dang i can be
safely dealt with. Small animals bave been used for experiment work, but
these have been confined in cages and by other extemporized methods. The

jon of baildi dapted to the work of experimentation along these
lines would greatly “enhance the value of the waork,

1 append a few short articles which will serve to illustrate the line of work
and the character of information given to the pablic through this branch of
the experiment station:

INVESTIGATION OF llﬂ‘l'lll'l TUBEROU LOSIS,

It s cur iatention Lo give in this Ium.ua. which s addressed especially to the
farmers of the country, conelusloos drawn from tests and axperimenis made at our

station, as well as 10 present e s a4 A form somn ad and woll
Facts on the sabject of tubmrcalints.
‘The lntereats lavol rad wre a0 vast, and the sdoption of wise aod e

w80 important, the sobject sbould recoive the fullost discusston with all the ayall-
lﬂnmhﬂen s hunnum and preconcelved botlons Mlﬂaﬂh
i i Hocent and the
Iulhull:mhlonwrm Bave led to the foar on m-motlmlhllmﬂum
umu,urmmnu stock Interest. While much misioading snd unprofitabls
disrusinn HMMMMMMMWM-‘M
new dissoveries to light,
muwumm.mm:mmmm.m:m-m
:::I:M tor maay of the dotalls tn denling with tha
The sclentiflc axpsct of the question bas made more aniform progress than the
m-wm«mmt\-—mumm of \he disesse. The

A variety of
huwwh-m-n tha disonse and
Huppressiog ooustquent oppostiion

mmummmm--m Mw the vital tmpor-
twnos of Whis il ugh the hlhhonmmnl'moll
4 with

hauls
marise 4t loast & partial llst of the facts un which sxperimentars agresd
luﬂlhﬂomuuw“r-mm“ *Munhmh-'mnm“n omw'.l:
more progrewive states, with remarkable
muu!-h o5

The following may be said to covera portion of W ground that has besn prac-
m,anwuum
of the lower 14 with humas
dienase.
The dlsoass way bo traoumitted from man to the lower antmals and from the

w.”m man.
doaths in the hymas tamily than
" m.uqulmwmhmﬂ-ﬂmua:l?m
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® The Geah of Wbercnlous animals may convey the disease.

by
enusldorsble m of ensos in e Living sublect. and thin west s practioally
Infallibie

an Iajections of cannot sor are the resulla
harmtul

Any one of these sssevarsiions can e succossfully defended by obeeryations made
on the part of of wmy ¥. Wost of them have bean

warified in oar own slalion work.

11 s mow about & yoar and & hall siuce Ue sialion Dagan the work of applying in &
practiesl way, sad on & soaln, Lhe bt The parposs
has been 10 sallsly ourvelves ss bo Lhe reltablling of the test, Ui dangee, If any, rosult-
Ing fro its aee, and, by condustiog » serles nf tosis In varlouns parts of the stais, o
Enthior infarmation as 40 the presalence of the diseasn.

NETHOD OF APPLYING THE THNT
For the beaefit of those uot familisr w1l the methods of making the el & wornd

Mﬂllhhm

First, the wvary in whe bord b0 be tested bs carelfully
taken and recorded at h‘uruu of twa hours during the day procediog the test. The

af thanp readings will give & proity socaraie et of the individual Lempors-
bare of bh-uul animals. 'h-ah s recorded us the aormal, with which sny varisthons
are 0 Dafore B of the duy on which U trial temperatires were
lth.m I.ni-nla- of lymph is mude. This consisis in injecring benoaih the skin,
‘with as orilinary hypedermic ») rings, (w0 cuble centimsters of tuberculin far every
thousand pounds lve welght of antial. The resull 0 be stpectad 1 & tmore or less
well marked rise In lempersture shown by all a4 with
1T the aatmal is free from the dissass, 5o clinage of 1empersiure will result. The riss
In emperatare wiil ally begin so manifest itself (n from teslve & Afees bosry
after tha injection is made. Vrom four 10 siy bours liber, the tomperataro In thoss
Mumwnmm.ﬂmmlrmuumm Tt s upon this
aione that s piared for dotarmining the pressncs af

thhll.. Evory possibile precsution should be chesrved, (hat the conditions may
b b same under which the tompersiure -- tuken, bafore and after the !nml.n.
Varytng coadiiinns tend to situbi heacy the e
Wl greutent preaaution, wnml!mummmm the sotion of dhe taber-
culin may be shown.

if & chsngs of oss and » haif or twa deg Uhis s aumm a
o eondemn e aulmal. .lnuﬁm:nrlnmn-uummmd
Thure s II“ -uhum wvidonce that these marked difarences in riso of teme

ke I by ity of attack.
RELIABILITY OF TUE TAAT

il

E

mumum-mnmwluum It the resulis
oltained should not show o Fatr o under like then the
fost oy b discarded as ueeless, If the test mumﬂ healthy

anlmals, it is & barmfal snd dang wnd ahould ba d AL Gne.
1 disessed ooes fall Lo respond 0 Lhe test, then 1 18 10 be regarded aa & means of con-
cualing, rather thian polating oul. real dangers, aod is worse thas ussiess. With those

we have been obiljed 10 work have not always besn
wudh wa b0 sllow il the privileges we could have wished for, In order to olitain the
has pot slways boen possihie (0 seoure for slaughier all the animals
showing reaciion. m.na—n.uw—-h-nh‘ﬁ-mﬂvdﬁ
farming any af Whowe that falled to show any reso-
on. Mmmﬂdnhﬂlhuﬂuomuuuydhwulnnmbtm
opp-riunities for post murtem  Out of elghty post mortems wade on antwals show-
mmmummm »n-.munm And in no case

whare o of onn talling toshow reso-
h-.-ﬂoh-hulnul-& In mbar worda, Lie test hias nol falled In s stagle
s our fallures have been noted by other experi-

monters, Whethor this was us to Iack of attention to detalle tn the work, to want of
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ching methods in daing the cad
el or to actual fallare In the essentl
'+ mt;::n‘d :.- are not propared to say. Bot 1 would not be n mutter !nrluﬂrml*
fanced hinds 1510 which he sess bas Tl Onr expetieacs with the tost howsren
o an. Oar ex) ance with the test, b
o ':]ln-:lnult with the resulis obtalned at other Unlied Btates ex Mwﬂ:l- ll::m-m.
¢ the world, that It may be sal
:::UNI:: :r&lllp-mnr- among the workers In this fleld of in v;{lnuwd :‘h‘-;-“l:
luliwnl'uum ! :r-utu. It may not be sald of any drog ia the nhmv.a-ll. that
ally ";c- Its notlon; that I8 was never knowa to prodoce othar than Its gen
b “r‘uncn effects, uod that thess followed tho ad But w.hln
“:u’::n 'nu-.k; s the law of aniformity or reverses the rale of actlon.
Sy “ww -:::‘;:mx::l:l station In its _bull.mn after detalling experiments
- - :hmmDnhMI: lnbom:.ln:t:".“lu‘ Every cnse of undoubted resction
@ Wisconsin statlon where careful
5 tests have boen made, publishes
’ :-I:-.l‘l; ;t:a.:a :;:: oxpression 1o the followlng: “We hue:. lhen.lnuli;l:-m‘l-i
oy o ® lsensn |f we desire. The use of this agent Is to be recom-
Dr, Law in 8 bullotin lssued f
e 1L ‘roi the Cornell Univarsity station speales
thoell:. .mln prr ng “ The highost value s a test of tuberculosts In ulm-.ln"ofﬁ:n:r
s ““J;' ho. mame bulletin, ¥ This has now bees employed on thousands of %
s w 'hn!; used It most, value It most Lighly, whereas many who “u::;
that the fanlt has been mainl gt Lol m“ : mﬂ“ " ware
¥ thelr own, for small taberoles ro
mwl.‘:ted through thalr fallure to sxamine the bnnn:ul other orguns " i
s la“-- obwervations have been made by workers (o the Maine Agricoltural
e Es periment muo:. Lu the published reports of that insuitation we read, ":'lunl;
L L1 mldll it e
examine s hard of 0 4 oo mt-:“m:
= l-;:umm m‘t:"n’l::‘lmr than twenty-four hours and detect o
= “'::met' unetin -uh:u:;..um- long and lnnI;ltm:nt! attempt torid the col-
st T:.ut':ull:‘:: of the station in spenking of m-'u::n : :.”;:I-'h‘:l“m <
‘m’m sl bno:n ;L:wl.!umn of the test, says, “ That in all probability we -hn?lh
kbl “'._'l wum.:l.‘l:h this !n::‘nh by & study of the records of lh:
m':‘::mm oko!h' w'mmw. S ‘.m thoss that did not, were sinughtored,
Dakota experiment station throngh its bulletin " taken
paine wmh::: m.::r::l on all wolmals which have hun.::l:l-d n::u‘;:; which
m‘umalm“m wary one wo bave baon able to dermonstrate the presence of

Tho conclusions of the Burean of Anlmal nre The

: An fod: 4

:nnmlm- of‘ oty In v.hln the 4 by ‘::nl:'““ of the ll;.‘h:ﬂun
Bot L o8 post mortem examination |s s0 many

Hiida losi thé number of orrors from
ali other moth ai

:: m e 80 many onses of tubsreulosis which mun:: ‘:ﬂuw e detected

muthid. that even they wha are losst inclioed to fu . i
m;n“:lwiio ot “ wor the ase of tabarcalin
o own mm:-:':’m sinillne exparience in doaling with the dlssnse at bome,
e ok e v e S S sty ek
of the tubarcnlin n‘-:. shey have i Ilnu aot . :“‘d m“‘n longth
But we have thought It worth whils to m“:’r“ :: T o
dence in nmr:glhu msmm:n‘uhmhnue:- ::’llhnnm wf:.'-‘:';:eﬁ
most Im— d af men employ
u‘“:l ‘-‘he l:. o:nhn:wr‘l;im::mdutm
Virginia and Arizons, the sanitary board of a ARy S

she of tho Domlnion of Osnada and many uther

tor ndded nvidence 1o the proofs already hout thie world might be drawn upon

1897.] VETERINARY SCIENCE SECTION. 186

motmmo:ulnmolmmlm

The stulement has so frequently appeared o print thiat the ase of tnbercalln W
Barmtul: that it Induces tuberculosis, otc., that the resuits of sur expurience seam

worthy of mentlon.
Truring th fall of 14, tea cows that had proviously reacted 1o taberculin, recelved
Thess anlmals were si 4 on differeat farms, and

mascond und a third
rocelved the sums kreatment aa the balance of the herd, No bad results followed in
shy way and in no case was Uhe procoss of the diseaso appareatly tastanod.

During the spring and summer of 1860 tlires cows have beoo ricelving roguiar Injec-
tons of tubarculin. At this writlng no anfavorable results have besn shown.

Dir. Paarson of the Pennsylvania Experiment statlon suys in discussing the prob-
able dunger from the use of taberculin, «The axparience of the Btate Oolloge Agrioal-
tmral Experiment Statlon berd is alko agalos this theory, because s members have
pow been tested with tubarcalln threa i, sach time belng lojected In practically
the same spot nnd not the siightost evil result bas manifestod luself, aithough the

of otwervation now extends over Lwo and one hull yours."

A bulietin lssusd by the axporiment statlon of Cornell University, after detslling

serles of experimints on this waljoct, says, **Bo faras thure ta evidence before us.
everythlng poleie tothe harmissncss of & singls test dose om a wound anim ul nysiom."
The of the M N fve proof of the same

statlon

mature.
CHE UNCEREAINTY OF OTIER TESTH—TIE M{LE TEET.

16 has not been alone the purposs of the station to prove or disprove the reliabll-
Ity of the tubercoiin test, hut o compnrs (44 value as n diagoostic uwgont, with other
moans of recognizing the disease. To this end & |arge number of tests have benn
applied to cows from whick wamples of milk had boen subjected to examination.

Much Las been ssld through the public press ia favor of this wethod of detecting
the disense and determinlog the dasporous quality of themilk. Bnmples of milk yakon
#rom cows ln chargs of the experiment statlun, which are knows 1o be tnberculous
ware d 1o ' Thess les ware declared 10 bo free
trom the beclill This belng tke e west of jon there could be
nothing done but W0 pronouncs woch samples free from dungor a8 far ns this tost
appiles. However, as sbove stiatod, the cows have betn proven tubercalous boyond
question. Agaln, in len hepds, where frow b per cant ta more Alian B0 per cent hnd besn
» d flous by the i of thio milk, not u singie case
af tabnrealosts could ba fonpd by the most pulnstaking te«t, Conversely, tlghy cows
1m one hord weee proven by the tubarculla tess to e nfectad, They wore alaughtersd
nnd ﬂlmmuumhm proof of belng tuberaulons Thowe hud pussod Lie ordeal
of microscrpic Loat of milk with  clean bill of bealth, though two of them ware found
on powk moriem sxnmination W have millary deposite throughouk she ndder.

Thess sxporiments have eonvincsd us thiet ibe plan of microscaple examination aof
milk s aivogeth hy us & meaus of 4 Ang tho disanse.

POTAICAL BEAMINATION.

18 cones whors tho herds wore boiog sutjooted o the tubarsulin test, enroful phys-

s =l Hon d cows have bagn mude. Thess teats
bie 1o deteut any cunsldrrable propartion of the
cases in an affecied hard, by the most cnroful sxnminstions of thin natare. Unsis that
wridenee 1o the sepses on which o condemn, oF avel W anepect the
presence of Alsense, have roncted 10 tho Leat, and post mortam exsmination has in
MANY Gt Jed Extonslve 1 leslons. These have boon fonnd o all
parts of the body, ) i i a of Lhe glands,

EAPERINENTS 1N FEEDING THE MILK OF TURBRCULOUR OOWR.

Tha use of milk on oxperimunt anlmals for the purposs of artifiesily tnducing the
Atseass o otherwise husithy individusls is & practical way af putting 1o the Lest, pome
af the theories we t0 sources of dasger. 1f tha milk trom tobercalous cows, either
taken ln the ordinary Wiy, or injanted directly Into hi ¢lroulation, can indade tubor-
oulosls, the fact ann of od The sigoificance of the axpori-
ment has s two-fold lnportance.

[Pirst —1% snables us 1o Recoant for many chses of the dlseans in youny catile, 1t
has been shown by ropoated cimervations that ital israre. H g

cnlves but & few months old are fr tly found to be
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Second.~ I milk from cows t
th

sud safety of the human tamily the part of the ! elfmlmlm-
Ing the milk to lower anlmals under ordinary conditions will Induce the disease, thers
is o avolding the concinsion that |t can be induced in the haman family und.;r the
un:;u conditions. This experiment has besn rep 1 with fr and
under conditlons to prove the certalnty of resnlts beyond guest! It m s -
taminated with tho bacilll of tubsrculosis, Jt will convey l.heqdhn.::- liu:li:.::?:::a
conditions will the milk be o contamipated, is & question for sepurate solution. I
hias bosn vehemently claimed that ooly milk from cows with udders In which the
isensn was locallzed, was 1o bo rogardied as in any sense dangerous.

An axhaustive series of was 4 k by the of the
Mussachusetts soclety for the promotion of agricultars, with a view of galning light
on this question, Une of the experiments conslsted in feediog tweniy-one health
calves un milk from tabarculeus cows, At the 1 of thetr | t.hu:
rnuunh'. (3f these twenty-one animals, eight, or aver B per cent were shown to be
;ub:n.uum. Thut the nows from which iho milk for these feoding experiments was
":rbr:\:mul:‘r;jlzul:r:ml;uummw- of the wider, 1s shown by the following mble

° r history, and the results tl o
Thl,-;ll‘li the followlng conclusions: I RO i, Wl

“The possiblilty of milk fr tabere
e e om to ulons udders containing the infectious

" WL Lhe avld NI od. [h1 . 01

that milk from diseased
cows with no sppreciabie lenton of o
by i of the odder may, and not unfrequently does, cootalo
Dr. McKonsle reports thas In cases whare there !
wore no lenlons of the udder, but
whisrs taborcular deposits were found in other puris .
of
il e-:- g ol » f the body, the milk (o 40 per cent
This Is In acoord with the best avidesce on this sabject, mnd
o
umonl.n sclontific work of Bang, of Coprabagen, colncide with my::}!‘:dm e
r wtavion made experbments ou these calves from tuburculons mothers. Two
m:ﬁlu&w 1o take the milk from the mothers. These cows wero but slighily
l-all-l ‘r:lmmail apponrances baing free from disease, and no bacllll wers
mlnnd' milk whan under the pe.  Both of thess calves
m"“ i H;::nﬂum:: b:t“w ealf from o tubsrenlons mother was not allowed to
iy wis vaked as soon a8 born and kept on the milk of & cow
that had been tasted and found to be healthy. This calf never showed reaction when

tented with It was rough
exnminntion falled to dotect any slgn aflﬂu::-‘.h. gty

This exporliment tands 1o show thut calves f |l . noces-

sarily tuborculons at birth, but that infection will take mmmml

healihy anid when thers (s mum.vm“nrle'mm. e y
ORIGLY OF THE DERAER IN 1OWA,

It et | blotat
the app £ the disease state.
:- Ilil“! known of lis exlstesce among our ostile for tweaty-five :nu. in:::;wbt-
u:{;:::lwk i u vory early perlod n the history of our cattle indusiry. We
soquilnted with 1t In hords of well bred cattle: especlally ‘m. that

wors by
briaie P ely likle was known at that
st the history and real dunger from the disease, snd nothing of the modern moth-

dutection. Hut long before there were
. o Suw 3 u:‘h_\u on our mm maklog
thalr sndesvars to get rid of sab by seleotlog out and d; ¥l 12
!nd.ﬂ'llwnlllullﬂll herds. The of 1 .Ihl
" tactor In the of the disease. i oy

wm!mm-nlm-mmumu
Now@mwmhmzmnummm monthe; the

breaks, buve lod o the 1 . S o€ Tl Geetion e e
While a considerable sumber of tests have teen made, and these In yarlous parts

of the state, wo are not yot in possession of w sufliciont o
Mlmhnhﬁmmumtmm [ d'tlnh:m‘ml n-lg:m m““t:
been

m-:!r‘l;md ol ed ovur and over, but to attempt to
percentages, would be to snter the feld of conjecture. It most be kept in
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mind that tosts bave been made where samo form of disoass was known to exist, or
was believed 10 be present. The uosuspected herd has nof, 58 & rule, been tosted.

to the entire pomber of sastle.
sased hord, varies groatly. The time durieg which the disease has existed, the coa-
Altions under which the aslmals have been Wept, whether closely conflued or in the
open fnlds: these and many other conditions will have u marked Inflnonce on the
dogreo 1o which the herd had been lovaded. We appond the fguces taken at random
from tested berds, that will show the oxtant to which the diuoase prevailed in thess
instances.

About fifty hards have been tostod (n the counties af Mack Hawk, Kossuth, Stary.
Roons, Page. Harrison, Sac, Wapello and Vioyd. Taking ¥ animals as they ooeur in
thiesn hurde that were subjected 10 the test, 122 rescted and wers pronounesd Lubancu-
joas. Thesa tacts give iome suggeations as Lo the Aistribution of the dissase, and the
por coni that may b ressconably sypecied o react o herdsthat wre mported for exnal-
nation.

noW THE INFEOTION I8 EXTENDED,

A living végotabl i vhe bacillos losis is the reproductive agent
‘which gives rise to the disewsn. Whian 1 lils gorm lods lodgement i sultablo vssuos, moid
s anintereispted by any antissptic agonl. oF opposing fores, 4 tands to malviply with
n certals degreo of rapldity, and the resaly in the affected tissuo s the doposis of
snbercis, Any organ of 1o body may e asesllsd, shiugh Iymphatia sud othor gland-
alar thasae, tha lungs, Uver and apleun are po:ta particalarly prons 10 bo the seat of

Any anlmal affected with the diseass becomes & craber of infection from
whicli this disease muy sprosd. Iis dlstribmtion & sever rapld. bat e single case in &
hiand |8 certaln to ba fellowed by others in thye pomese of time I aneostricted co-tiabitee
Yoo Is allowed. The bacilll aro eoughed upor sxpelied from the body ihrough ether
channels. Thess nay be o) phce convaged 1o the body of & wusosptible unimal, oF thiy
may 110 1o & dried sod dormant condition for montlis and be revived 1nto actlvity when

pl fl In ol satl. Evary i 'pwoulﬂam-nlﬂocmmnibmm
# menaoe 0 the anininls with which i\ s brooght in contuct. Douttless tho sals of
breeding slock has had mom to do with tho genoral distribution of the disense Lhan
any nthor oo ngeacy. A goneral indisiment canool be sovered agalost the breeding
stock nf the state, but many of onr breedars can Vst ify to the troubie thay havo eXpe-
risaced in thaelr sndssvor to free thelr berds from thie BOOUFRD.
aF Mas ox

Thee fact 18 ndailtied by investls L Ily, that thi of the
oxert s cortain |afiuences, sither for or sgains tho dissemination of the discass. T3 Ian
universally admisted taet thut catile kept ln lil-vontilated, sodergroumd baros, with
Iniduguate alr space, tarnish & i divlons for o b This
s bwen our own obsarvailon In conduoting vanminations an herds so sitanted. This
fact hiss bonn emphasised to the sxient that some have come to the cuncluslen that
this canse alone ishen practioally all the explanath that s o Y t
for the Qlssase lo our hards. Notso. Bad il diglons can RO WOre oFlg
tho spesific pulson of tuborculosis than the vires of smalipox can be developed by the
[ hods  Both 4 may be s d &nd the cases muliiplied by such
expostre, but pilther disanse can b o gonoruted. T4 18 by no mesos Wras thial axton-
wive Invasion of soy ﬁmh-nlllwbem-d only wheon the muolmuls sre kopt under
wuch conditlons. Bome of the very worst ks W have tignted were don~
fined to nalmals thak had povar boon kept ln barns. I oow herd of fariy-one autmals,
six bl died daring the Istter half of the summer, and 1en more wers found dissased

by the tuberculln teat, Thaso were all 4 and the 1 it wor-
Iied hy post mersem s3sminstion. Tt M-uﬂmmmlummu opy
ladoors. From another herd of vweaty-vight anlmiis Bve died in the course of hres
months, The Itn vows found ui | cases. Theso hind nover beon kept
in any better quarters thao in an vpen plank barn. flore wore iwo herds that led
practically an cav-of-door 1ite, yot they were both rapidly dylog out. The wiation his
made atundant observations of & similar nature | othar tnstances. If an fufected
ndividual s beought {nto & berd of parfectly healthy animals, |t beconres & mennce Lo
e bealth of that burd, uo mastor what the conditions aee under which the onttlo are
Kopt, s0 long as they cobablt lo an unrestricted way. Lat no man fstber himsolf thas




188 STATE COLLEGE OF AGRICULTURE. (2D

lils hord 14 safe In the presence of & single case of taberculosis, no matter what she
extent of scres over which they msy range. True, these favorable conditions will
{dssen the chances of infection, but they canpot remove them, Several instances have
eome undar our observation where badly affected animals came from the best kept
brooding hards In Lhe state,
Cames that are falely o Jislisd may bo bastened rathor than retarded by autdoar
conditions, when | hose mean =xp o all the of the unf)
The protectlon of & comforiable bara, though not in the very best sanitary condition,
muy profong ite bayond the period that would be reached were the ocreature forced to
fight for axistencs agalost storms and sudden changes aof temperatore.

WILAT ANE THE SYMPTOMS OF THE DISRASET

This s one of the guestions most frequently aaked by the farmer. It 18 a difenlt
questlon to answer, because of the extent of dewall In volved in making s full statemeny
of the case,  From what bas beea proviously sald in thess pages, It will bu understood
that almost any organ of the body may be the seat of discase, The symptoms will be
eorrespondingly varlons. The pulmooary type, or that form of the diseass in which
the lungs are extensivoly affected, may be sald 10 be the typleal form. In nearly aly
cases where the disoase is sliowed to ron lis coarse, the evideace of lung affection will
becoms spparant before death relloves the animal. This form of the diseaso s

jed with dificnlt hlgh tempersiare, frequent and fesble pu mlo-
ful cough, fallure of milk, emaciition, disrrboa and Aoslly desth. Om:nml; tlhnl
frst sy mptoms may be severs | from in the

Bwelling and nbecesses about the throat and the udder of cows, u
munifostations When non-vital orgaas wre the first seat of |u3m;:::ﬂm
miy contloue n s falr state of ganeral bealth for months, and even years. Doubtless
zmnrnou‘ul.-{nl'lruu of danl y. Thed 1y all cases
umes & chronte type, which is misleading to the owaer,

omee and for all, thet 1t 1s lmpossible d-|:o| woy mm-:x::m m‘::l:
st any given time, by the most of the oxpert. If It 1
the fixed purpose of 1he owaer to find the real extent of the Infection la u diseased
hord, he mast have reconrse to slnughter, or apply the tuberculin test,

RELATION OF MEAT AND MILK SUPPLY TO PUNLIO NEALTIL
That the mortality in the human fami
h]nn bid oy i el Iy tm: :.nb.mkﬂq‘n?nd.l the desth roll
place the denth rate from this cause as high as u'm uul'. A some of
agoncles where the habit of eating unoooked mest 18 a general one, mwn:u:::llllt:

wtatistics show that 50 per cent of th d It lsn very

matter hh‘l.:l'.mm nmﬂ!.wm‘lr how much of the mortality from hum‘mg‘;
irectly to from the lower

In mout of the cases are so hidden in that u definite by ‘TM““

But there Is abundance of positive proof and still more colisteral
vidence 1o show
¥hiah the fo axpply dorivod frém SRR Aalimel Kiogdom I a0 Ll ficeos
m“mm‘h..&- anlmal Is 1o small 1o the dis-
There are fow experimentors, who have been closs observers of these phenomons,
monml clte cases that point st least in the direction urmmnﬂlum“.
aase camo noder oar observatlon where five young people between tho ages of
tweoty and thirty yoars died of consumption from one family during s period of two
yoars, Not a trace of the diseass had ever benn known ln the family of slther the
MQnrhnlh:”ﬂ he victims. On m:'hm whare the denths occurred we found
cnans in the
hid i bt rd of cartle. and others had died bafore the

~ Anotber bis of history in connection with a dissased herd Lhas was under
T T S
S e
physicis v e e o reent proidilopes s piponrr b gty
i o ety i Lotk At ogmang oot

1807.] VETERINARY SCIENCE SECTION. 189

WOW CAN NREALTHY RERDS DR SECUNED, AND WOW CAN TUEY UK KEFY FRER
FROM DISRARE!

This s the practizal qosstion toward which ail the othars pend. It s of Mttle cons
mequence o know that disease oxivis unless that knowledgn can be made 10 ald us lo
averting the evils wo have found The means by which wial extermination of the
dissasn can be aocomplishad, do Dol sesm to be in slght. o long ss there remaln
canes of consumption 1o the human family, there ins the p of oreasional
reinfection of bovines. Bab the probabllities of infection from this source wre remote,
and should not be taken & arg ngninsy any L that might be
adopted

Whils bom of the di at ppee may not be practical, we balleve
1t to e sntirely foasibio to so far restrict its dangers, ns to render thom of slight eon-
seguence, The state has alresdy with small exponse, arudionied the disonse In w con-
sidorabls numbor of dulry berds. And what tant more value to the public sk lsrge than

thase bords from dissase, (4 has domoostrated tho poasibliiny aed the priction-

Bty of the plas, wud has done moch o educate the pecple me to the sonrces of
danger. Tho resull is thal many owners of herds have volusiarily. aod at thelr owa
wxpenss, had the tubercalln test applivd, aed the disoased animaly destrayed. The
work the state has dono Is (a this way bolag supplomonted; and e practice of Lesting
dntry cows 1s I1kely 10 have a vary large inerease in the fatnrs, withont the sid of com
pulsory mpasures. Once the berd s free from Alsenas, 1t oan Toadily be Kept in this
Ty Aon Jom Ln the dnction of fresh stock. Dairymen
qhmm nnfortanate cxperlence with tho disease e adopted the practiee of
adinliting none but tested cows (o thulr purified herds. This practice, it uniformly
adopted, would very soon reader the dairy herds of lowa froe from tabereulosis. lt‘l;

felon 1o these Uous, stmilar ware or \h
Ing stock to e hards, the chief sourses of lnfeotion coald thus bo whuy off, If
restriotivo measures of this kind wors suplied tothesa & 1 ¢ catile, pracicall

~all the cases of tubereulosts 1o the stats wonld kooa b found, and Its ravages redused

to the minimam. The msssures nidopied in s few score ot diley berds in the suata, i

applied to the remainder, would go vary far toward eradicasion. [t 1s posaible to reach
most |mportant practios! rosults withoud the exponditare of Inrge aumsof monay or
" it 14

All snlmals suffaring from the dissass in any of Lis stages should be L once
ramoved from contact with other cattle. 1618 onr jodgment thut any plan wiioh con-
tamplates k & tabarouloas anlmais o8 the farm, sad atlempllog Lo nvart dmm

veplog
seggrogation and oher like precautoniary methods, will detont Its own ends
{ inth try the wuful witl bothe

wifarts at Ll whare Jous animals have been omfned are to
b roganded as Infected, and no healthy aulmal should be wasigaed quarters in such
P "1 kel

1t 1s true & Alngle Lest may not lo every jmstancs trea tho antire herd. Afror-dinfeo-
tlon may take place It wonld be wise fo thoss cases wherd a numberof badly affectad
Animals linve exlaied, to sl the pi fom 0f mpolyteg 1 Loxts somn monthy
after the first, Al this tves care, the expeodl { u ciertaln amonnt of WOoey,
and vha peeasionil loss of wn animal. Hub the snimal slesady suff-riog from an infec-
stous and bighly fatal diseass, can not b conaldered b possess oy bigh valus The
! mnd wxp wueh p wrn small in w with
tho Joss kad Fisk involved tn allowlg the dlswane b0 run (i natarel course in the hord,
and the sale of d us for human

HOG CHOLERA AND EWINE PLAGUE.
BY W, B, HILES.

The subiect of hog cholers Is such an Ymportant ons to the poople of lawa that &
brief artlele In these pages setilog forth soms of the main facta that have been
obsarved ln our work hero, and slsewhere by others, seams wirranted. While wehave
nothing to offer tn the way of & speciic cure and cannot polnt ot the way by which
the disense can be oasily eradicated, & caraful study of the fucts heroln set forth will
punble the painstaking swine awner 1o more sucossstully deal with the two provalent
eplzootic dissases of swine—hog cholera and swine plagun.
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& h‘l‘;b;:bmn aaned disoases are ofien describad under the name of hog cholers, bus
ey " by that two ul;l,mdnu to different germs (bac-
L v ¥ b wre /] may
wxist in the same herd, also in the same snlmal, ! st
, at the sam
::-r,'::dn::nll hIMJ:I:;n outhreak of swine disease—the m:\::l:h :::;::q‘:l:::.n:
at have or been killed for th ogle ”
x :Iu»i n:.jl il before It can lnr ol m:::in h-::a;m
resent, It has pot been definitely loarned which disease
nlwhmie In this state goes 10 show that bhere, at least, lhal::u;‘hfz:z::mu"
i und that s, swine plague is seldom met with. The ex
o writer in another state (8. ) polots to the same conclusion. H sy
am;:'b:;dlhe most provileot and the cause of the greatest loss. e
th diseased aro dis o s speclilc viros, and communle
" cab)
another, Tho of hog cholera difers from that of n'lne‘n::q:‘;“l: n::}.u“:w o
[! g wer of movement in lDquids, and by developing u:md o
o condliions are favorable. The viros of both diseases ente e
'Itl:‘lvuﬁ and drink, or in the lesplred wir. dtadan e
hiin thi dlseise, asusliy known as cholers,
. Hrat appoared
m deflpitely known. The probabilities are that lh“u nllsnnu wu‘::“l‘ e hmm"
|n|m Isugum.u and apponred lo lown aud the adjolniog states o the |:‘:=1fl1 ‘mwm
o s time oo, nuthlm'n.k- beenme more frequent, until In 1878, when the mmn:i::ln:;ral’
& d tem Inv ¥
:;Jlllﬂl’l} where [L most ¥ B i .“l.):i ?;dm” in:“;” ncl.és:ns e
mo the disease s more or less oxtensival X al Ta i i‘hﬂm
veterluarinn stated In his report that h.:’; I::’::lg‘:‘p:::.’i]”:;‘:r oo
‘I":“’ o the stock growing lnteresis of the state than all m’ Ul nmm R Yo
o afection varies grestly In the extent of s ravages uml‘mr .
rm swnsous the pumber of outbreaks s comparatively small, while u;,: e
very grest.  In bhe past vwo or three years the disense has ¢ uu: o m|m- o
;;:r a groater portdon of the state. Direotor Sage, of the rmrw el “u;“q Crop
vice, shows in his recont report that for the past season i Tmm
mni'l;rr the satirs number of hogs In the state. ok N
s ;::::':‘:dlﬂl.zfﬂml: hog cholern and swine plagoe have been so often described
bevi ki, s 3.: :;tr# :-n;l:]nut necessary here. In the main the symptoms
ety fons ¥ much wilke, nod cannot be differontinted by the casual
Partlal or 4,
gt e -Iul of L3 to lle aboat In bunches o the
umd . mwuuh:'u:ﬂ a nnrnl:heutnrot the skin most marked along the M:;:
#lida among the most
o prominent lndications oticed,
iy 1] unnh'mr-: :h:chmwlll be nn early and constant wmu:;f:;l.s:’l: others
roverse azaacy "Nlll Agaln the disesse may for some time attack only young
mw"‘_ " l!mnu:;:humunmnornnmmlaﬂ;m
| bocted, ¥ary so much th most sxperioncsd
:‘::.ﬂhm.b‘hfmm teouble without nmn:e:nmm examination
that has died. | wish to eall espactal attention to this tact, thal ane herd of hops
Mm.mm mmh m::mw mﬁ;oum hard having the
Heon wrots me rogurding s swine disoase ragl ..,g‘hw :
dlagnose we cholers. but which from his iy dehmcs 1§ ol el
. was i

am
: " farmer who hnd written ricaltural
m-ﬁm:uﬂwhmummm mmu-u‘:u“w‘:mm
cholora; for when lustragted -mm’&i’?’&'..ﬁ'.'&"'.? mmhm oo gl

chulers ware otwerved. Moch has been written abont »m'ulu Mn."u::d‘z
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‘While the symptoms may be obecure, and the Arst attacked in the herd luger so
loog with & mild sttack as 10 throw the owaer off his guard, an after-doath sxaming-
tion, especially ou an anlmal that haa been sick far some time. will reveal the prosonce

. of one or the other of the diseases usder discasston. Hog eholers belng principally &

dissase of the inal tract, the gr are looked for there. The most
gharacteristic occurs in the first partof the lnrge Intestine. Small, elrcalar patohes,
slightiy 4 above the sur ding membrane, and varying o sise from & pin
Bend 1o & quarter dollar, uvually dark ta color (sometimes of yellow cast), are found on
the laner wall, nesr where the small gut enters. Thews uloers, ah they urn tarmed by
Dr. Balmon, of the puresns of snimal lndustry, are found test developad 1o an nalmal
that has been sick for sevaral days. When the putiont dies saddenly, they will not be
otmerved.

1 wwiné plagee the chest cavity s the priocipal st of the disense, and the lungs
will b found lafismed and mors or less & herent to the chost wall. Large portions of
jung tssun arm afton 1y hopatized dified), wnd f 1y thi chest cavity

s 1t Ity of serum. As bofors sinted, both dlnoases may oxive
in thi snme animal, and then the iotestinsl and lung changes may be sedan in the sama
subject.

A more practioal question, amil ooe much Aiscussosd at the presont tme, s " How
nro Khese i a, andl how jented from placek 1o pince?” For &
proper ding of twan It In nedessary o remember that boh affee-
Hlons are rommunicabla and du 10 & spoct o goru. without which the disensn wiil not
oxist. Belng due W0 u specific virus, apantaneous orlgin i frpossible, Just as in Ll
‘ahse of glandars In Lhe horse or smalipos in man.  Hosystem of Teeding, o exposure W0
bail snnitary cosditions, or sny other sort of irsatment, will origioate, without the
presence of the apecific germ, any gommuuicable alsonse of man or beril.

" ng that the P of the virus 18 eesentinl to the production of an
b yosdily nuoerstood that the dissased nnimal i the mosk
tom. A enreful study of eholers outhreaks shows that very
many of them ean be aaaily traced Lo animaly that have bean purchnsed snd bronght
1nto the herd while slck, or after Jving been exposed th the diseass, e to wandering
anlmals from adjoining farms. Two yours sgo nuLhro
tions of the slate by shipping In stock hogs from Nebrasks. Many of thess Nobruskn
lugs hind beun oxposed befors ship i, and Iy became convey of the
lsoass whetover they were takes. 1t is trus thal there aro kg othier ways by which
the germ may be carrled. tor axampio, by beasts of prey. enrrion blrds, stresms of

or, foet of attondants In mndidy woather, ote., but the {iving dlseased or expomed
m munt always bo regacded as tho most dangerous of ail

Recognizing thit the disease has s origln In & pecilic germ which was probably
imported from England, wnd 1 kept allve by hords in different weotlons of Lhe conutry,
and that the disense spreads by telng communlcated from dlsensed hords 10 thoss
nniected, tho question arisoes as to whit part muy be played by wocondary causes?
A# the presont Hme some writers contend that while the presonca of the germ may be
pamentisl 18 the production of an subsck, It cunsot alone produce dissasci that it most
Lo negisted by olher canses. The ssme ground has beon taken regarding cholors in
man and tubarculosia In caiile. The writers raferrad to contend ihat Wl the grentest
Tass pravals in the corn grawing beit, the almost exclusive corn diet Is tha LRcasary
assisting factor in produciog tho disease, and that 1T a mixed dlat wors fed, the diseass
would Ue much less pr Ohers d that as the ion unaslly
odeaur ki that season of thee year when Dew corn ts belng fed that the gresu corn s
sctunlly tha canss of the disenne; othiery Lhink shat our lmproved breeds af swine have
wnhummluwlan thoy contract Wi dlseass -Immmwﬁwﬂ
mecapo. Lat us notice thase theorios briefly.

First—In the hiog cholers germ alons capabl
of other causea? After n wtndy of many outbreaks afectiog Aiforant hreeds kept
under diTerent conditions, 1 am frmly of the opinion that virulent cholers viras will
prodoce an outbreak of cholora without e action of secondury caises. 1t 18 true
thnt thore Is some difference lo the susenptibliity of snimals to the plagus. and also &
Aiferonce {o the viraleocy of the germ from different outbreaks. No resd of awine,

Wowaver, can be constdered axompt from choler. I hve soon the celebrated rasor-
back on his native heath Al as rapldiy s our ‘mont lmproved hroeds in the norih,
n-e.unmmmm also readily contract the dlsensd when axposed, a8 WAN
shown the phst soason at Lhe exporimont station. 1 am satlsfied that the groatest

o of producing disease withodt he ald
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loms oceurs in the corn belt, princi
pully because more hogs wre kept
&n‘.-k“’m are batter. The keeplag of an animal ln elsnm::h::lnr.;h:oohqh“m .
proper rales of ssnitatlon and feadiag, will render It to & certain um:Im ll;ﬂ-‘
:ohln, dissnse, bot such care will pot grant Immunity sgalost our swine !-x:hh
ave siated that in some {ostances the germ is more virolent than s m.;ﬁ w-.lﬂ.
This, and the difference in suscoptibility that anlmals may possess, probabl "mu n
for the mildoess of some ootbreaks and the virolency of othors. Whena h,l:l vh:
.-,;,.‘ resisting powers s exposed to viras from s mild cutbreak, s mila ﬁ:ru:of |;::l
will resnlt, snd viee vorsa.  There are probably several factors which may | ':l o
the severity of an outbireak. The roodition of the sull, temporatare d” e
malsture pressnt, no doubt play important roles.  Agaln, & mixed nuth:: K Fryoing
;l:':-.lh;n- may |Iu- more -tnr:ﬂ:n wn atinck of hog cholern or swine :Il::::t:::
renders more assl in the
ot e ot P g of cholera than all
u..;:m::. o s Zh g -ol:;m::h. as some -u:m b: weakening
 theory that the disenss is cansed by feedi i ﬂlﬂ!-m
-
1t oxcopt that the disense s nsuslly provalent in ::r;‘m?:m:‘:u:“c:::’h‘::n fad,
e ca:unlctrm betwesn tha two. It huppens to be the case that in the ::II of
MI{I .. ¢ ollmatie conditions are favorable for the development of the h: holera
et ‘: A [::h(n:uua timo in the year the corn erop is maturieg and urmn:.:}e u to
ik o mr:‘::’h.:’l.b typhold fever most often oocurs In the fall of sb:‘;:n
it to nny el peop! :
time. The fact I8 that bog cholera wod o s “mu‘ ey
typbold fover are w il
mm most enu:-!.nly En lute summer and fall hﬂ:l.;,o ;D:llﬂll-:dit-o ot
mmhr:;‘:::;u:n: for the devel of the viros. New c::”m“;
ary sellum does bowever) but
:a:“‘mh::l:r: Saiect by Tepsasing thes cir peins sptsoctice. o6 Soacilis e mice
ng germe. and that whils there aro secon cuuses that
:::::.:_:::::nlu o disenso and wsalst in spreading the ::-:{.m none :;:hlnumu
e “bnu withont the gorm. (n the other hand the m-u; may b -.n b
g s :-: futn) outbroak in tho most vigorons well cared for Mnmmmt“,
e of other animal diseases, and he who would protect live stock sgainst
by other means than by exclodieg the virus makes

al
w fatal error.
m;hru-m:;wprwh o;lul:‘l‘uu:ﬂ!lon of ull ls: What shall or can be done to preveat the
IO oty yearly. For twenty years the dlsouse has boen very prevalent
u N Ayt yoars tho enuse bus been known snd sanitary mnll:l:l !umn‘ s
r-uod.. u;m =‘u nfu:tt::mw nhrt.hnt.rnubia.m yob tho diseuse h-;
Most the gront Iu.- contloue, or will cur:'orm:::? ey Ryt S bin
:1“-:“““ M Tt ) il ve bo discovered? Oan the
0, of hiow can (L best ba doalt with? These are portan M‘l“
ﬁ:’l‘:;“m. Much might be writton lmm.i‘-:’::o uso ‘:'u;:\lmu Mmun
.“znxlrhn:ﬂll‘hu'::‘amm that one had s care me Th-nl:
L oures e N mOTS NUEerous |
ey e e e e et
1. ok rondy explained Lhut the disease may be mild or severs, and that
wmue‘h ___ummi:‘;:wm without trentment. This difference In virul
ke results of B0 that If & m-.“l:.
t

used In & mild
m‘:::ﬂ:. recovery may be the rule, while If used (s & very virulen
ﬂl::ﬂ'll:"u::m f the ; uhw mhu‘ L e
of the cholera ds btalnod betng
m&mommuwwmwmlwﬂr‘. i ‘“h‘!‘m el
heard brosders state that after trylng a preparation two years in sucosssion
-l%'wummn It utterly falled Ih‘.‘lhl.!ﬂ.m 2 i
and o4 larlh&i:nnﬂlﬂunlmm-rmh
some hords; in others

or 3

aay drug or combination ke 3
Thers Ia 5o specific for typhotd fever an of drugs will provea spectfic for hog cholera,
Aature, M-lhm:mu- o Cholers 1o man, nor other disanses of & like
nt of hog
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ratood as dlscouraging the use of
drugs Lhese for oo doubt recovery can be
assisted In mild attacks by proper medication. The practicsbilivy of ireaLment Bven
in Lhese cages may be questioncd, for the cost of licine and time spent in admind

tering is often lo axcess of tho benoflt Aderived, and unless the berd bo so sivanted that
medicatlon can be carried out without greal expenss amd bother, the admintsiration of
po diug whatever s advisable. A purgative at the outses of the disause, followsd by
mome 10 ke carbolle achil or iyposulphite of sods, wiil give as good resulte as

anything.

Sinee 1t Is becoming wore genorally undarstood th
move siteniion Is belng pald o proveniive mEANUTES.
Billings, then of the Nebheasks Exporimont station, annpunced with much positivaness
thiat bis conld prevent the disease Ly inocuintion. 1deom It necessary 8o refvr brieflly W0
shis subject. as Doctar Detmers and oue of L0 others durtpg the past season have
guite extensively advertised for herds of {socalnte, contending that thale method was
a siccess. loogulstion for the pravostion of hog cholern, wried hy the bureau of
antmal Industry, &b an early day. and practiced lntor by Billings, Detwers wnd others,
eonsists of fujecting boneath tn of tho animal to be proteeted & small amooat of
an artifieial culture of hog chalers bacteria. The calture Is abiained by inocnlating
beet Lieoth with hiood from & chioler hog In other words, the hog is inocointed with
& wmall xmoant of hog rbotors viros—an amount supposnd 10 be so small aad sitonn-
wied In thnt sl ik b will beset up in the body to render the

animal Imminn, bus Bt o cause chalern,
A stuey of the work along thia lime shows that very differeat resulis follow the

tnoculation of difersnt herds. A variable per cent of aolmals inocainted are pro-

teoted mgainst cholers.  Howm continun susceptible and contract tha disonse whon
exposid, and others contracy cholorn ax the result af the loooulation. The resalis of
{npculatios mede during the prel sesann e fur trom satisfactory, and the fact thind
shin dlsease may ba started by chis mothod of Inoctlation where it did ot exist befora,
pamders provention by this means somewhat hagardous, o sy the Teast.  Even I this
dangerous factor could ba sliminnted, | do not believe s largs snoagh por oeal ire pro-

tacted tn reuder Inoculstion of mac! .

A fow years ago Lhe chemist of the Barean of Antmal Industry announeed that
tho blood serum of smull animais which had been arilficially rendored Immune against
eholarn, could be aaed 10 randor other animals immuse  Hore recontly, Dr. Poters. of
the Nobraska Experiment statlon, who has recently bogus work ulong this Haoe,

thst di ! th u viruleot hog abolers cal-

cholera or swine plague, [ do not wish 10 be umie
in the of

a1 tronsment is of llftle avall,
A number of years ago Doctor

ing the hore wi

by rep
ture, iLcan bs renilired 80 lmmune Lt 148 blood serum cun be usod to protect awins
Agalost cholers. This is ancther spplieation of the sorem thorapy Lrostment of

in same cuses, be producad in this way, &

While It s shown that {mmuonity can,
sigrmine tho degron of succoss ol

sulliciout amount of work haa pot ¥ot been done to
pracuicabilivy of the metbod. In the seram tharnpy treatient proper thore ls no dan-
artbreak of disease, ua 0o loi cholera bacteris nre 10 jected, as s the
caso when loocuintion, socording 1o tho method of Billlegs or Detmers 16 "
degroe of immunity can bo produced o protect, the method will have
mach to recommend 1. In » lato pager. powover, (t Is announced that this muthod 18
more auceesaful when a small amount of chuleri virus s ased along with the seram, &
combining of serum therapy with inoculitioh, Ty would seom to the writer that the
ke of & viralont virus aloeg with she serum, complicates (b trestment wnl renders it
open Lo some of the objectious brousht sgalest inocalsion as practived by Billings
and otbots, Tvis also the apinion of the wrltor that 17 th loss 1a 10 be provaniod by the
use of & therapeutic serum thiat Lwo serums will be noorssiry, und for hog eholers wnd

onm for swing plague. This wlno upplies to tnoouiasion
Jenbio, 18 will be of much service ln

Should the seram UWherapy treament prove prat
Uhe ravages of swinn hut rules
nnuwmmmmum-orm;muu-. Thire can tie no question by what it &
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force by swine ralsers, but must come from the gemeral government or state, and in
the maln would consist of destroying some Lords, quaraotining others, and of a thor-
ough supervision of all swine traffic

The writer is Armly of the oplolon that much more should be done by the swine
ownors themselvos than 18 belog done. One of the very essontial thiogs o resisting
the ravages of the affections under discussion, 1s for the peopls to sccept the Sodlags
of Investigators and try to put into wffoct the ndvice given, Instead of giving heed o
the theorios of those who have no knowledge of animal disonses, as many ure inclined
to do.

As already indl d, the most 1nd Ve 15 the Juding of all
sources of contagion. Tonccomplish this result, It 18 very necessary th-t all swine
bought for breoding or feediog purposes, should ba quarantined for st least thirty
days before belng piaced with the berd, and that the water sapply be carcfully looked
after. Wuter from deep wolls Is always preforalie; that from sireams and surface
wolls may becoms polluted with cholers gorms. The berd most completely shut off
from the ontside world during cholern times, 18 the one most Hiable to oscape.

After thi disease appears. can be I 'shed by saparatiog the berd
Into small bupebies kept some distance spart, by crematiog the dead, and by disinfect-
tng the yards snd pens by the fres use of lime or crude carbolle acld, If the farm Is
re-stocked with swine, new yurds should be prosided

Fuor tan years or more the troe cause of cholera has beon known and the proper
rules nnd reguiatl for its sup d; but instead of followlng the
ndylee glvan, maoy have glven promioence to such supposed causes as the feeding of
now corn, breed of swine, worms, and ethers. which have boen much discossed to the
exclusion of the real lssue. 1f avery swine raiser would remembor the main facts,
wiz: th b the disense I8 communicable, occorring only as the result of the presence of
the cholers or swine plagus germ; thut the sick or exposed hog ts the asusl carrier of
thie viros. that the disenss is incurable, and would then do the bost he can ta exarcise
the pecessary precautions 1o prevent discase reaching his promises, the great anoual
toss would be very greatly redoced. Such work on the part of swine owners In
co-oporation with sanltary police work on the part of the government, would soon
place us in & position where the eplacotic diseases of swine would glve us littie trouble.

REPORT OF CHEMICAL SECTION,

1. B, WEEMS IN CHARGE.
1 have the honor of presenting the following repart for the chemical section
for the biennial period of 1893-1846, 1806 18g7:
The work of the section has been largely of the nature of investigations upon
various subjects, among which may be included the following: Analysis and
SR

used for adul ion of butter and cheese: the native
grasses of the state, in ion with the b ical section; soil moi in
jon with the agricultural section, and the i igation on the chemical

composition of sugar beets now in progress.

A large amount of analytical work has been carried on lor the other sections
of the station, and for otbers where the object was of such nature that it could
be considered to be of public interest.

The equipment of the section has been increased as may be seen when com-
parison is made b the i y of 1805 and 18g7. These additions to
the equipment of the section will enable 1o carry out most of its work without
the hindrances due to lack of proper equipment.
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Value of chemicals LR :Gcw. gt
Value of apparniog | 1588 25 58
:’unnnl‘uﬁwum)mn_. B SRR LN 154,95
B L WA 00 a4 A SO MMM TR

FINANCIAL BTATEMENT I10WA AGRIOULTURAL OOLLEGE EXPERIMENT
ETATION IN ACCOUNT WITH THE UNITED STATES APPROPHIATION)
DERITE
To receipts from the treasurer of the United Siates as per appro-
priation for fscal year ending June X, 180, as per act of con-
gress approved March £ 1887 9 LA reens
CMEDITE.

Bodna il sppar-sios ...
Travellug exyonss, .
Coutingunt expenses .
Balldiog wml ropalrs
7O GO e ol T v e
We, the undersigned duly appointed auditors of the corporation, do herehy
certify that we have examined the books and accounts of the treasurer of the
lowa Agricultural College Experiment station for the fiscal year ending June 30,
1867 that we have found the same well kept and classified as above, and that
the receipts for the year from the treasarer of the United States are shown 1o
have been §15,000, and the ponding disb Bi5000, for all of
Which proper vouchers are on file and have been by us examined aud found
correct,
Aud we further certify, that the expenditures have been solely for the pur-
poses set forth in the act of congress approved March 3, 1887,
(Signed)

W, M, BEARDSHEAN,
(stav.) E. W. STANTON,
Awditors,
Altest:
W. M. BEABRDSHEAR,
Custodian, 4
(OWA ARGRIOULTUBAL OOLLEGE EXPERIMENT FTATION IN AUDCOUNT
"~ WITH THE UNITED STATES APPROPRIATIUN,
DERITS.
To receipla from the treasarer of the Tnlted Slates mi per appro-
pristlon fur Beenl year andiog June 3, 1907, s per uct of con-
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. w20
Freight snd exvress E
Hont light and waler. g

Ohemical supplias. . k -
Sends, plants and sandry supplles .. .2"
Foading SIOfe. .......oonnn roreiors i
Library ... R Sl
Tooia, [mplements and machinery - o
Furnitare and Axiures =4
:Iw n.:lwpuntul o
" ‘» ? s e
Traveilng ax penses s
Comtineant axpe: sea . el
Ballding snd Topmifm. ...
. # 15,000.00

We, the undensigned duly appointed audi of the corp do hereby
certify that we have examined the books and accounts of the treasurer of the
lowa Agricultural College Experimen station for the fiscal year ending }m
30, 1857; that we have found the same well kept and classified as above,
that ihe reccipts forthe year from the treasurer :rl th  United States are shiwn
to have been §15.000, and the © ponding $135,000; for all of
which proper vouchers are on file and have been by us examined and found

L.
mr:;“, wefurther certify that the expenditures have been solely for the pur-
poses set forth in the act of congress approved March 2, 1887.

Cigned) W. M. BEARDSHEAR,
E. W, STANTON,
Bk km
Attest:
W. M, BRARDSWEAR,
€ s
It should be noted that the foregoing of the receipts and d

itures of the experiment suation for the two years coding Jone jo, 1Bo7, covers
the fiscal years of the national government, and that these do not

with those of the college. This fact renders, of course, any comparison of the
accounts in this statement with those in the reparts of the treasurer and secre-

beey. s Henuax Kxarr,
Treasurer of Station.

HORTICULTURE AND FORESTRY,
J L BUDD, PROFESSOR.

CLASS ROOM WORK. o
lastruction in horticultare and Forestry is confined mainly 1o the stadeats
the agricultoral course. But at all times we have s e special students and it
is an optional study in the ladies’ course. ln 1866, the (reshman class oum-

 the sophumore class twenty-four, the junlor class twenty, and
bered thirteen, the sophomore e i

the seuior clase ten. In 1857, the
sophomore class twenty, the junior class eleven and the senior class eleven.
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As in recent yoars po text-books are used except in the way of reference
0 books in the library. The system of lectures and note taking with questions
oa the preceding lesson, d scussions, snd the use of ¢lass roam and field o
trations, have given best results in fitting students for positions in agricultural
colieges and experi stati for mursery and orchard managen, and for
the right kind of home deveiopment.

INFLUENCE OF EXPERINENTAL WORK.

In the report of the experiment sativn oo & prior page some motes are
Fiven on the experiments in borticaiture and forestry during the past twenty-
one years. In this connection ft is well 10 state that the extended work there
outlined briefly has added materially in firting students for their life work,
Our young man who have gooe out as leaders In horticulture, sod professors
in agricaltural collages, hsve heen usually successiul, growing largely out of
their joining theory with practice. In other words the details of all work ia
Eldu;':mry and orchards are qulte as important as the class room

‘While the preseat extended distribution of trees to trial stations will be dis-
continued after ithe spring of 1508, the work in all lines will be continued on &
smaller scale qfuite as nseful for student drill and development.

TUE GREENHOUSH,
In the biennial report of 18y, the writer stated, "As yet our station has no
facilities for certain lines of experimental work under glass” With the
advances in other lines of work of the experiment siation we need room in the
new greenh for valuable work in horticul and agriculture, botany and
\ogy. and sgricultural chemistry. [f durably d of iran, slate
and glass, the erection and heating of the building will cost not less than g13,000
The secured was only 85000 With this amount Professor
Talease, af Shaw's garden, of St. Louls, has said we have the best, most dur-
able sod neatest for the pended that be has
The palm house and room for specimen plasts will answer {airly weil, but are
oo small. mmwhmmn,am.rmmmgﬂu
and the practical work of the different divisions of the statlon as outlined in
the plan submitted two vear ago
With an sdditional appropristion of $35,000 for rose bouse and three exten-
sions fifty feet long for the practical uses named our facilities would compare
favorably with those of other leading agricul lleg

VETERINARY SCIENCE,

M. ATALKER, PROVESSON.

When congress provided for the establisk of agricultural colleges in
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this act there was not in the United States a single institution that was entitled
to the claim of being a veterinary college, measured by the standard of judg-
ing such organizations at the present time. The lowa Agricuitural College
was one of the first to take steps in this direction, and finally to adopt a course
of study and invite students to its privileges. A faculty was organized, and a
curricul dopted. The soon saw the necessity for a graded
course of work, longer terms of study and more facilities than were contem-
plated in the first inception of the idea. A three years' course of study was
adopted, models and general museum materials were collected for purposes of
illustration, & commodious infirmary was erected, lecture rooms and labora-
tories were provided, and the whole equipment organized into a school of med-
icine of the veterinary specialty. The idea was new to young men looking for

college ad ges, and was regarded with some degree of suspicion, as savor-
ing of the novel and unreliable.
Gradually a limited ber of d b i d leted the

course and entered on professional careers. The results in a majority of cases
were satisfactory, and gratifying nuombers were enrolled for the course. The
prosperous years of live stock husbandry were £ ble opp ities, and the
young graduate was in active demand. Everything went well until the almost
unprecedented decline in horse values; and to some extent the same was true
of other live stock property, when the services of the practicing veterinarian
were less in demand. Such a state of affairs tended to discourage students
from enlering on a profession which was oot so full of promise as formerly.
The natural result was a decline in attendance. Meanwhile, the general gov-
ernment began to want specialists in this line for the prosecution of its work.
Some years before it had provided means for education along industrial lines.
Now this same government naturally looked for results, and for such special-
ists as its work demanded. The results were, that there proved to be an active
demand for bright, well-trained young men to enter the bureau of animal
industry to engage in its various lines of work. Colleges and experiment sta-
tions were looking for educated veterinarians to take charge of their depart-
ments, and it was soon found that there were places for all qualified men who
cared to give up the regular practice of the profession for federal, state, and
scientific situations., All this has brought about a reaction, and now young men
‘with fair educational preparation are actively interesting themselves in veteri-
mary studies.

The college is well provided with facilities for its work in most lines, but
there are certain additions which should be made to its present equipment,
An additional building should be erected to contain an operating room and
dissecting room. This should be i in close proximity to the hospital
where all cases would be taken for surgical operations, and a sep floor
should be fitted with cold storage and other facilities for a dissecting room that
could be made available at any time during the summer months, Sucha
building could be A and the necessary changes made in the present

hospital for an amount not to exceed $6,000 of §7,000, This would place the

department i excellent condition for conducting all its lines of work in a
manner.
A scheme of the course of study is presented, which will give a general
notion of the line of work engaged in. :

FIRST TERM.

A of I jc Animals—z
Dissection and Clinics—s i
English Language—3
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COURSE OF INSTRUCTION.
FRESHMAN VEAR.

SECOND TERM,
Anatomy of Domestic Animals—g
Elementary Botany—2
Dissection and Clinies—5

Histology—2 Veterivary Medicine—g
Principles of Heredity—2 Physiology—3
Military Drill—2 Zoology—2
Military Drill—2
Library Work—1
JUNIOR YEAR,
FIRST TERM. SECOND TERM.
Botany, Pharmaceatical— A of I ic Anfmals—3
Chemistry, General—3 Chemistry—3
Dissection and Clinics—5 Clinics—g
Materia Medica—s3 Veterinary Medicine—g
Physiology—3 Ophthalmology —1
Zoology—2 Pathology, General—3
Military Drill-32 Animal Parasites—a
Military Drill—2
SENIOR YEAR,
FIRST TERM, SECONTH TRRM,
Botany, Bacteriology—1t Anatomy of Domestic Animals—3
Chemistry—3 Veterinary Sorgery, Principles and
Pathology, Comparative—3 Practice of —3
Therapeutics—2 Obstetrics—3
Veterinary Medicine, Principles and  Ophihalmology—1
Practice of—5 Clinics—3
Operative Surgery, Principles of—3  Therapeutics, Surgical
Milk and Meat Inspection—2 E ination for d ]
Clinles—5 Shoeing, P'rinciples of —1
Thesis begun. Animal Nutrition—s5

Thesis, finished four weeks before close
of term.
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BIENNIAL REPORT OF THE DEPARTMENT OF MECHANICAL
ENGINEERING.

G. W, BISSELL, PROFESS0R.

At the beginning of the biennial period there was appropriated to the
college, for the purpose of shops, the sum of 85000, Said amount has been

pended in the building and per fixtures of a combined forge shop
and foundry, The bullding is 77 feet loog by 33 feet wide, the walls being 16
feet high from the floor to the eaves. Seventeen large windows and doors,

her with a skylight, give abundance of light and ready access to the

interior of the building, A chimuoey 32 feet high, of brick, was built for the
brass furnace and core oven. The roof is of slate, on sheathing, and is sup-
ported by a substantial steel truss construction designed with special reference
to the needs of such a building. Steam beating is provided, the supply being
taken from the adjoining power house of the college. The stationary equip-
ment provided from this appropriati ists of an imps i cupola and
accessories for the melting of iron; a brass furnace and core oven of brick,
with fron trimmings; a system of line sbafting, from which are driven the
various tools for the operation of the shop: a complete system of hlast pipes
for the forges, and an exhaust fan for the carrying off of the smoke and dust
from the torges and the toundry work. A traveling crane, the ways for
which are supported by the roof, canstitutes also a portion of the equipment.
The other items of equipment necessary for the work are supplied from other
funds. The building is very complete and well adapted 1o the work, and
meets very satisfactorily the demands which we have had for a long time for
suitable facilities for this work. | would respectfully urge the attention of
the general assembly to the needs of the department in the direction of a car-
penter shop for that department of our | training. This dey
is now housed in a dilapidated building heated by stoves, which, besides being
entirely unsuited to our work, is in addition a serious menace to the safety of
the other buildings, by which it is closely surrounded, on account of the
immense fire risk involved by the p of such an jofl ble structure.
The sum of $10,000 is none 1o much o be expended in the construction of a
new building for this work, and it is hoped this matter may receive serious
inml eration by those who are d in industrial and technical educati

owa,

CIVIL ENGINEERING.

A. MARSTON, FROFESSOR.

the past bieanial period considerable repair work has beea done to
rooms occupled by this dep The laboratory equipment has beea
eased by the,porchase of apparatus for conducting all the standard tests of
stones and -paving brick, and, in conjunction with the mechanical
d: ic and graphic Riehle's

;

.

!

g dep of & 100,000 p

&
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testingmachine. 1t is believed that some progress also, has been made in the work
of the dep which it is intended continually to improve, and keep abreast
of the times. For exampie, the increased laboratory equipment affurds better
facilities for lab y and experi | work, the results of which can be
noticed especially in the quality of the thesis work.

During the biennial period interesting tests of lowa building stones and
paving bricks have been made, which it is hoped to extend in the future,and a
thesis on another subject won the Engineering News thesis prize for 1895 ina
competition open to all the engineering schools of the coumry.

The department at present occupies the third story of Engineering hall.
Its rooms include & large class room, large drafting room, the office, and the
instrament toom.  The department is well supplied with instruments for ordi-
nary field work, incloding six transits, four levels, two compasses, a plane table,
et Iis laboratory equipment, n addition to what bas already been mentioned,
Includes a complete cement testing outft

The most pressing ueeds of the department at present are {for more space
and greater laboratory equipment. We are now whaolly dependent upon the
courtesy of the overcrowded mechanical engineering department for space 10

our present laboratory equipment, and this equipment should be at once
Increased by fitting up an hydraulic laboratory, and by adding much additional
testing apparatus.  The only adequate solution of the matter will be to erecta
large, well-built and handsome engineering ball, to cost say $75,000 1o $100,000,
1o serve as headquarters for all the engineering departments. The present
building could then be devoted to laboratories and shope, filling & pressing
want. It is carsestly to be hoped that the time may soon come when this can
be done, and when the work of the department can be extended and improved
in various lines along which we can at present only slowly progress,

During the blennlal period now closing the depariment has prepared the

~detatled plans for the college waterworks, (ncluding those of the elevated steel
tank; the largest in the west. [t is a source of pride that these plans, bﬂﬂ}

originated and fully worked out by the dey were pletely app
hy the ¥ Iting engi to wham, by request of the department,
they were submitted before i ‘The jon of the system was

carefully supervised by the depariment, the supervision being probably more
minute and rigid than any other system ever chnstructed in this state has
recelved.

Much other work has also been supervised for the college by the depart-
ment, and in all such work student assistance has heen used whenever needed
and sultable, Such work constitutes n valuable drill for the students who do it

DEPARTMENT OF PHYSICS AND ELECTRICAL ENGINEERING.
L. B APINNEY, PROFESSOR,

This perind has been for the department a prosperous one. The facilities
for carrying on the work bave been materially d by the pletion of
the system of switch-boards and electric connectivns which extend to all labor-
atory rooms, the ass*mbliag of dynamos and motors In the dynamo room, and
the equipment of the cottage basement rooms for special work. The class
work has shown a growth corresponding,
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The department offers the jollowing courses:
1. Mechanics and heat, five hours per week. Spring term.
2. Light and sound, three bours per week. Spring term.
3. General astronomy, five hours per week. Fall term.
4. Spherical and practical astronomy, three hours per week, Fall term.
5. Theory and practice of photography, one lecture and one afternoon per
week. Fall term.
6. Elementary mechanics and heat, five hours spring term and three hours
fall term. (For engineers.)
7. Electricity and magoetism, five hours per week. Fall term.
8. Dynamo electric machinery, four hours per week. Spring term,
g. Applied electricity, four hours per week. Fall term.
0. General physical laboratory, two afternoons per week. Spring or fall term.
1. Fhysical laboratory, elementary electrical measurements, two afternoons
per week, Spring or fall term,
12, Physical laboratory, electrical testing, two afternoons per week, Spring
or fall term.
13. FPhysical laboratory, dynamo and motor and commercial plant testing, two
alternoons per week. Fall term.
14. Electric light wiring, one lecture per week. Fall term.
15. Electrical desigaing, b i 1 ete,, one aff
per week. Spring term.
16.  Electrical designing, dynamos, motors, etc,, two afternoons per week.
Fall term,
17. Theses in physics and electrical engineering.
Of the above courses, 1 tog inclusive are in lecture and recitation work, and
10 to 17, pting 14, are lab 'y
The department fs in need of better lecture room and laboratory facilities.
Imp in the present lecture room are now under consideration which
will help in this direction, but a well appointed physical lecture room, such as
can only be provided for in the original plans of a building, is very much
necded.
Nearly all of the senior work in the physical laboratory and a very large
part of the junior work requires basement rooms or first-floor rooms provided
with beavy stone piers for supporting instruments. A great deal of physical

lak y work is impossible in second story rooms.
The apg of the dep is ily more or less exposed to the
fumes from the chemical Iahoratory below, thereby suffering deteriorati

‘The department should have new quarters in the basement and on the first
floor of a building separate from the chemical laboratory. A further urgent
need of the depar isan ical observatory. Course four would be
far more helpful to the student and much more * practical ' if astronomical

instrumenits were at hand for demonstration purposes. Course three could
also be made more instructive if the student had access to some of the more
simple instruments.
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MINING ENGINEERING.

JAMES RUSH LINCOLN, PROFESSOR.

I have the honor to report as follows for the various classes 1 instruct:

The mining engineering class of next year will require quarters for class
and laboratory work, or it will be impossible to ac plish satist y results.
Good work cannot be done without proper equipment, and proper rooms in
which the work can be done, without the interference resulting from the use of
the same quarters by classes in various courses of study.

1l an armory is erected the mining engineering department can be asso-
ciater with the department of military science and tactics to the advantage of
each, and this will alse vacate rooms for the use of other depart ments.

A generous appropriation can be used to the great advantage of this course
which is now in its infancy and with a small equipment.

The class in ¢ ial law plished good work and with the usual
interest in this study. The classes in book-keeping were enabled with their
new tables 1o work with increased interest and accomplished good results,

DEPARTMENT OF BOTANY.

L. M, PAMMEL, PROVESSOR,

In making my bienuial report for the years 186 and 187 1 desire to give a

briel history of the deg since its incepti In this way we get a bet-

ter idea of what has been accomplished and whether the funds committed to
ita charge have been wisely used.

Dr. A. 5. Welch ln his first report, made on the toth of Jaguary, 1870, recom-
mended among other things that a chair of botany and horticulture be filled.
During the first college year botany was taught by the lamented Dr. Town-
setidd. lo 1871 provision was made for the i::{r::lion of bnnn‘y by the tlmcl:
of Prof, Charles E. Bessey, a grad the Michig gricul | .
lege, as an instructor at a salary of §1,250 a year. lo addition to his work in
botany, mology, entomology, and physiology were taught, besides having
charge of the vegetable garden, Considerable activity was shown; the berba-
rium was Increased to 2,500 species of plants. He also published a paper:
“Contributions to the Flora of Iowa"; in this work be was assisted by Prof.
J. C. Arthur, then a member of the junior class.
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1n 1873 Professor Bessey still covered the entire field of nataral history.
The herbarium increased to 3,00 species. In 1877 Dr. |. C. Arthur was added
to the list of instructors and Professor Bessey had charge of the department
of biology. The herbarium was increased to 5,000 species. A botanical lab-
oratory was fitted up on the second floor of the main building to accommodate
ten students. Each table was provided with one compound microscope. It
will be seen from this that laboratory instruction was deemed of great impor-
tance. Research work, so essential to keep in touch with the spirit of progress,
was early appreciated. A paper on blights {Erysiphea) was pablished.

In 1875 the scope of botanical work was extended so that vegetable physi-
alogy, anatomy, and cryptogamic botany found a more prominent place in the
currlculum.  The facilities for instruction also increased; the department
awned eleven microscopes, ln 1880-1881 the department was moved from its
cramped quarters in the main building to what was koown as North hall,
Here the botanical department was domiciled till 18¢4. The building was not
desirable for the purpose, but it was better than that to which the department
had been accustomed. The building was provided with a large lecture room,
a laboratory, a herbarium room, and an office. In 1882 it passed through a
cyclone which d yed the south wing ining the herbarium.

In 1894 the department occupied temporary quarters in the new Agricul-
tural building. In 1856 it moved to the main building, where excellent light
for laboratories, a lecture room and offices, besides plenty of store room were
provided.

Much time was spent by Professor Bessey inthel and lab ¥
requiring oo an average three hoors a day, The collection had increased to
7000 species of plants, and with the apparatus was valued av g82,562.75. In
1882 the anoual i of 3,500 speci was noted. The collection was
arranged by Dr. J.C Arthur. In 1883 the herbarium was increased by 1,630
species, In addition 1o teaching, much time was spent by Dr. Bessey in label-
ing and mounting specimens.

. ’In lI?e spring of 1885 Dr. Bessey was called to the chair of botany in the
1 y of Nebraska at a much § d salary. All of the earlier students
of the fullegt appreciated his untiring efforts to build up the department,
His i indled in his a desire to work along the lines sug-
gested by him,  Of the students whoowe their early zeal in natural history work
to him mention can be made of Dr. J. C. Arthur, Purdue University, Lafayette,
Ind.; Prof. Herbert Osborn, lowa Agricultural College; Prof. F. L. Harvey;
Orono, Me.; Prof, E. S, Richman, California; C. L. Suksdorf, Buffalo, N, Y.,
Prol. A. 5. Hitchcock, Mauk Kan.; besides a score of others who have

d the allied sci of agricul and borticul

Dr. Bessey made for the college a reputati asa gnized hori
along certain lines. Hhun-bnnkonhmnymwﬂdyuud.ud'buuuu‘n
editorial connection with the American Naturalist he was the author of
numerous papers. His work has been of inestimable value to the college and

In 1885, Dr. Byron D, Halsted, a graduate of the Michigan Agricultaral
College and Howard University, and editor of the American Agri:nllnﬁﬂ,‘wll
called to the chair of botany, During the year 4,000 specimens were added to
ﬂt:l_urh;‘lm Dr. Huln;qdfulpcdmlmm a better position in Rutger's

ollege, New B ick, N, ], in ] v, 1885, During his connection with
the College two scientific bulleting were published, one in 1886 and one in 1888,
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In addition to these papers, much otber matter appeared from his peo in
scientific and agricultural papers. Several of Dr. Halsted's students bhave
since dooe excellent work; Prof. 5. A. Beach, Geneva, N. Y ; Prof. P. H. Rolls,
Lake City, Fla.; Prof. ]. A. Kelsey, Ruiger's college, New Bronsw N. )

In 1885 the present writer was called 1o the chair. Few changes were made
in the curriculum; bacteriology was added to the conrse, at first for veterinary
students, and in 1800 for students in the course for ladies and the sciences,
The courses in vegetable physiology and cryptogamic botany were rearranged
by placing them earlier in the course. In 1891, owing to the Morrill support
fund, it was possible to extend the work of the department, and Prof. P, H.
Rolfs was made an assistant. He ssrved in this capacity unti] called to the
chair of biology in the Florida Agricultural College, The herbariom was
increased by donations from Professor Rolfs and Mr, Ferd. Reppert, and the
private collection of the writer, ing ta 7,000 speci was donated 1o
the college. There were also donations {rom the United States department of
agricalture, and & valuable collection of Towa plaats [rom A. 5. Hitcheock.

Diring this biennial period, Dr. Mary A. Nichols, & graduate studeat, and
Mr, F. C. Stewart acted as sssistants. Mr. Stewart, who served as assistant
for three years, received an appolutaient as mycologist to the New York Agri-
culiural Experiment Station at Jamaica. 1o 1895, Mr. €. B, Weaver and Miss
Emma Sirrine and Prob. G, W, Carver acted as assistants. Professor Carver
was called to an important pesition in the well known colored institute at
Tuskeegee, Ala

In 1895 the college purchased the Parry herbarium, a valuable acquisitlon,
It contains hundreds of types from the West and Southwest. Dr. Parry was
counected with many of the government surveys. The herbarium has been
largely increased by donation, some 5000 specimens having been added in
1897, ‘The gifts came from R, I, Cratty, Armstrong, lowa; lowa State Univer-
sity; Henry Eggert, East St. Louls, Ma.. Prol. C. 8. Crandall, Fort Collins,
Col.; Prof. Aven Nelson, Laramie, Wyo.; United States Deparument of Agri-

_culture; Barnes and Miller, Blue Grass, lowa; F. Lamson-Scribner, Washing-
ton, D.C; Columbia College, New York; Field Columbian Museum, Chicago;
and Prof. P. H. Rolfs, Lake City, Fla, Some minor purchases have also been
made; these were mostly fungl.

During the past year two graduate students, Mr. C. R. Ball and Mr, Robert
Combs, have assistcd the department in fnstruction and in working up the state
flora.

At the end of twenty-seven years, the college collection contains 70,000
specimens, valued at §10,000. The total amount expended for this collection
did not excoed $7,500. Apparatus and material used for callege work has only
a transisnt value, but the collection can pever lose, With the increase of
students and the care of material in hand, o larger appropriation is required.

ALFALFA LEAF SPOT DISEASE. | Prendoperiza Medicaginis (Lib.
Sace.]

BY RORERT COMNS.

Synon: Phacidium Medicaginis Lib. (Plant. Ard. exs. 176)
Psesidoperiza Medicaginds Sace. (Fungi Ard. No. go).
Phytlachora Medicaginis Sacc. (Myc. Ven. pag. 15, tab, XV, fig. §8-60).
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Rehm gives it as 2. Trife/ii (Bernh.) Forma Medicaginis (Lib.*

Lindan, (Engler & Prantl, Pflanzenfamilien, 130, Lieferung (1896) p. 215).
after a short discussion of 2. Trifo/éi (Bernh.) Fuck., says; *'Eine als besondere
Art unterschiedene Form kommt auf Medicagoarten vor.”

‘This disease was first described by Libert in 1832, (Plant. Ard. exs. 176).

In 1840, Mazerius treats it more fully (Trans. lnsular Soc, of Ag. Sci. and
Arts p. 579), and again o 1843 (Crypt. Pl, France, Pr. XV).

In 1869 Fuckel mentions it as hroughout Germany.
Pilee, Wiesbaden, p. 263) Frank briefly describes it ia 1880 (Krankheiten
der Pllansen, Breslan (1889) 11 p. 548), and o 1806 (Pilap i Krankhel
der Pflansen, p. 484), be treats it as a form of P. Trifelii (Bernb.) Fuck. Not-

ith ding the of Frank, Rehm, and Lindau to the contrary, [
have taken the nomenclature of Saccardo (Sylloge Fungorum Vol. VIII {188g), p.
724), which seems to be more in accordance with the nature of the discase, as

Bhainisch

well as the laws of Iature, The di in lowa only occurs on the
species of medicago (alfalfa etc.), and on clovers; the complete form of this
Prewidop is not « here. This fact, together with the morpbological

differences of the two diseases, seems sufficient to regard it as a distinct
species.

The disease is most common on Medicage satfva L. (common alfalfa, or
lucerne) but is reported as occurring on other species of Medicago, as M.
fupulina, M. minima, M. Willdenowii, M. corsteneniiz, and rarely on Trige-
melfa. 1 observed it this year (1807) on a plat of M. media. It has been
recorded for Belgium, France, Germany, lialy, Spain, Siberia, countries of
South America, and throughout the United States. In face, it is found wher-
ever alfalfa is grown.

Io the United States, its first mention is probably when Sprague found it in
New England and Pennsylvaia in 1856 on Medicage satéva L., although it was
not registered until 18735, by Berkley (Grevilla, Vol. IV, Sept, 1875, p.6) and
then under the old name of dscofolus Trifolid Bernh., an old name for Prewdo-
periza Trifolid (Bernh,) Fuck. It has no mention then until 182, when Chester
{Del. Agr. Exp, Sta. 3d Ann, Rept., pp. o4-95) records its presence in twenty
experimental plats of alfalfa in different parts of Delaware, and in some cases
came pear He treats the subject much more fully the
following year (Del. Agr. Exp. Sta, 3rd Ano Rept, pp. 70-84). In this article
a review ol the whole subject is given, with cuts deseriptions of the exter-
nal and mi pic ch Afew ks as to at and the results
of some experiments are also given. He sterilized the soil with heat and the
seed with copper sulphate {10 per cent sol.), and found that the plants resulting
from seed and sofl thus treated became as badly diseased as those not treated.
Since this time nothing bas been dons toward the {urther investigation of this
most destructive of alfalfa diseanes,

‘There is no doubt that this disease, which attacks the plant at any time after
it bas made a growth of four to six inches from the seed, is the principal cause
of the non or partial of this most excellent forage plant in
this part of the country, When it attacks the plant early it prevents a good
stand, and later it greatly retards the growth and vigor, because of the diseased
condition of the leaves.

Professor Pammel, in 1851 (Fungus Diseases of Forage Plants of lowa,
P 25) estimated the loss to the crop of alfslfa due to this disease at 50 per

*Rubenharst's Kryptogamen Flora, Vol. I, Abt. 111 37 Liel, p. 1o,
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These facts, distribation
together with the fact of its almost universal
cent. alfalts is culti 4mmgﬂutyahnwnymlo‘lfaludn:;t:
meotal study, and accordingly | bave conducted some experiments, W

Mn;nmt‘:ewh Mmo:h:: :Kptﬂlr:l.'lll. it will be necessary to give 8
description of the fungus which causes the disease.

Fig. &
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Mmh-ﬂmumm nfbi;btr pbnn. In culture
sclutions and rain water the a short tube or

m mmmmmnmmmwﬂwm
of the apothecia and arise from the vege-
mm-ﬂﬂlﬁudMlm which ramifies among the cells of
the interior of ﬂu Iul' (Fig. 41. obtaining nutrition from the cell contents
mainly from the p just b b the upper epidermis or skin
When the fungus is ripe the ascospores make their way out of the ascos
through an opening at the apes or outer end, are carried by the wind or other
means to the same Inlwnmthn Iu! of the same or another plant, where,

under the proper condii and mol they germi produe.
ing & small wbe which, llthnugh | have been unable to observe, most probably
etitery the leaf through the small openings called the hreathing pores or sto:

mata, upon the upper side, ramifies among the nlhdm lul uddlu |n
vegriative period produces the fruiting pustal above di
This completes the life cycle as far as lw-n A pyenidial stage i often
sasociated with the allies of thin species, and (n fact Tulashe (Sel. Fung. Carp.,
lll.p. 141,) bas called attention to the association with this species, of Sporo.
mewa phacidioider

Desm., but this bas not beea generally accepted, as the
relation seems nol 1o have been clearly established.

-ﬂ'& arma*&m.wr--

it pberic. Inoculation, 4 7i
&nmh”dmd%ﬁ-hmudwwﬂ To
prove this, bowever, [ ook growing plants in the field that were generally
mam-nymmmhmdm‘mmpumoe»m-m
the ground, and then sunk bell jars into the ground around them, placing loose




160 STATE COLLEGE OF AGRICULTURE. =D

cottan stoppers into the top to facilitate communication with the outside air
and still keep oat all spores. Wheo the plants came up again they were
closely watched for about six weeks, but oo signs of the discase nppeared
within the bell jars, while all the surrounding placts were seriously diseased.

zp. No. 1.
= ||}’:‘p, Sof 2} Asgust 1st, fresh antreated alfalfa seeds were planted in the
greenhouse, some under three separate bell jars with loose cotton stoppers in
the top, and some unprotected. Inoculations were made about August zoth,
on the plants under jar No. 1 with spores germinating in water from hanging
drop preparations, and on plasts in No. 3 with dry, powdered, discased leaves
of alfalfa. August yoth a number of clearly defined spots bad appeared in No,
4, but No, 1 remained clean, as did No. 3 (which bad been left as a cheek) and
the plants unprotected by bell jars,

(Exp. No.3) August 3oth, a large lantern globe was carefully placed over
some of the unprotected plants, and dry, powdered, diseased leaves were
sprinkled over the copfined plants and a sheet of cotton batting tied over the
wp. September fth, clearly defined spots had appeared upon a greal many
Ieaves of the plants thus treated, while all of those not treated were perfectly
healthy.

At different times between September 15t and 8th, microscopic examinations
were made of the treated leaves, but no germinating ascospores could be found
wiih their tubes entering the Iuvu as | had boped, but as I.Iud!.luu nppeuul
on the upper side, it is re to suppose that the myceli
spores entered the leaf ﬂmm.‘h the stomata on the upper surface where they
had fallen.

(Exp. No, 4.} On September 6th one of the jars was taken from the per-
fectly healthy plants In the field (which had been used in Exp, No, 1) after hu.
ing been there since July, and on September 30, sputs had app

These experiments seems to clearly establish two facts,—is1, the plants
become affected by the spores carried by the air; and 2d, the disease is strictly
local, #. « its mycelium does not affect the stem nor the root, but ks confined 1o
the llmiled brown spot on the leal. This last is clearly verified by microscoplc

of cross sections of di 1 leaves, lw no abnormalities nor for-
elgn can be d d in the leaf p ¥ side of the brown
Area.
TREATMENT.

Since the disease readily survives the winter, and is carried by the wind as
duat, It is advisable 1o burn the field in late fall or early spring. If there be not
sufficient dry material on the field, straw or other combustible refuse of the
farm may be spread over the field and burned.

The seclection of seeds from unaffected plats, or the treatment of seeds of
unknown purity with 10 per cent Cu So § before sowing, would be advisable.
1t seeds are drilled instead of sown, the danger from impure seed is much
leasened, because of the fact that the spore must be in contact with the leaf to
produce the disease, and when drilled they are buried beneath the soil,

1o sown fields hcmwddpthdpll,mﬂnnmhlmd

and therefore be very lable to infect the leaves,

Frequent cutting in the crop is very effective in holding the disease in

1807, § DEPARTMEST OF BOTANY. 101

SEED TESTING: ITS IMPORTANCE, HISTORY, AND SOME
RESULTS, WITH A PARTIAL BIBLIOGRAPHY.

CARLETON B. BALL.

JTwmportance —The imponance of seed-testing cannot be overestimated
Oaly in comparatively mml ynn have larmers uul gardaun begun to
appreciate the | ! | and diti which
influence the 9mdm:tinn ud. ;-rmlmunad secd. In no lln of agricultaral
industry bas the farmer been more inclined to trust 1o chance, luck, good
fortune, of some other patron salol of the an, than in the selection or purchase
lldplnrln-ohlnnd from which be expected to raise a crop. 1t is troe
that the iderable care in the selection of seed of the
common cereal craps, hut even here the p of false
some, when seeding their own fields, to use grain which Is more or leas dam.
aged, lhdho.nollndﬂlly nllhlr_
It was to od the | it and to di the
dishonest or careless tkllu, M 0 my experiment stations have under-
taken the expensive and arduous labor of testing commercial veeds. It must
oot be thought that all seedsmen are guilty of mixiog old seeds with their
freshs stock, or of selling seeds which contain large amounts of weed seeds or
other forelgn material. On the contrary, we are sure that the great majority
of them are bonest and upright in their dealings. There are a few, however,
-hmmhmhdm1m-hdumm-h
thods in the sale of seeds.
‘!’bmbnwmauuuin demand for cheap seeds, and to this cause
must be aserlbed a part of the poorer seed found on the market, But the fact
that the greater part of our commercial seeds are pure and vital does not
make good the financial joss o beal the wounded feclings of the man who
bappeas v some of the lesser part which is neither pure nor vital
There is no doubt that all the honest seedsmen would welcome any system of
seed control which would increase the demand for a better grade of seeds, and
réemove the Injurlous competition of the wnscrupulous dealer. It is obvious
2.“.."‘.".":...';“' vy oo o
cannot not 1o
mmun@mdmmn-m g
the facts which 3 systematic and scicatific testing of seeds by the
wmm shows, and will show with greater accuracy as this
method obtains more extenalvely, are as follows:
(1) The reasonable standard of vitality or germinative energy which dil-
ferent seods should possess, the actual vitality of the seeds tested, and the
gradual decrease in vitality, and bence in real valoe, due 1o increasing age.
{2 mmwmd*wumm
consisting of good but ch seed; of I, as
mmu.ue,uumum-nmwmm
1




162 STATE COLLECE OF AGRICULTURE. [2D

(3) The relative value of maturs and immature seed; of largc.‘ hnry reed
as compared with small, light seed, and similar physiological g g
toward the improvement of plants, :

{4) The action of different chemical substances used for treating seeds
against insect and fungus enemies. y

" If the farmer or gardener buys seed which by reason of age or improper
bandling has lost its vitality, he suffers direct loss. This loss is not mly_lhe

original cost of the seed but what is of greater © q 1.h¢ i d

use of his land and the labor, fertilizer, etc, required in preparing and plant-

fug it i iderakhl $
Again, he may buy seeds which tain a of imp

ties, These are either dirt, sticks, chaff, broken seeds, and weed seeds, result-
ing from carcless growing and ineffective cleaning, or else they consist of
similar but much cheaper seeds or, in some cases, of skillfully polished and col-
ored grains of quarts sand, purposely mixed witha varying quantity of the true
seed which is offered for sale, The purchaser of such seed also suffers a
money loss in proportion to the of the adul i He also runs a
great risk of introducing into his fields many noxious weeds which cost him
much time and labor to eradicate and which sometimes spread so rapidly as
to seriously threaten the agricultural interests of large arcas.

A more accurate and widely diffused knowledge of the principles of seed
selection would save many farmers from planting seed grain which was either
immature or had been so injured by climati ditions as to be incapable of
germinating and producing healthy, vig plants. It would also aid the
gardener in selecting bis seed in order to obtain an earlier maturing fruit and
so secure better markets and avoid the danger of early antumn frosts. So,
too, he might, without any additional cost, select seed that by its greater sup-
ply of foed for the young plant, would give him more vigorous growth and
mare abundant production, thus increasing his profit.

There are many chemical substances which may be effectually used to
destroy weevils and other insects which injure seeds. Some compounds are
used to destroy the spores of smuts and other fungus diseases which gain an
entrance to the plant through the germinating seed. Some of these substances

jally hasten the germination of seeds treated with them, Some are ben-
eficial when used in solutions of mod gth and for short periods of
time but are very injurious to the delicate germ in the seed when the solution
L ger or the prolonged i

SEED CONTROL IN EUROPE.

Organized seed control was first heard of in Germany. A station for testing
rcial seeds was organized in 1869, in connection with the forestry acad-
emy already located at Tharandt. Its inception was due to the investigations
af Dr, Nobbe, who became jts director.
The disclosures made by him in regard to the poor quality and serious
fulteration of reial seeds, especially the grasses and clovers, awakened
a general popular interest in the subject. The seedsmen and farmers recog-
Mn-d’:ome'mmlbmﬁumumudmmmmw
~seed control. “The former were better enabled to satisfy their customers by

R e
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grew in lavor very rapidly and several stations were soon erganized in different
parts of G Other ies soon foll d her ple. In 1855 there
were about one hundred and twenty of these stations io Europe and similar
organizations in Brazil, Japan and Java, The progress of this work in Americs
is treated of in another part of this paper.

These numerous stations, although varying somewhat in sccordance with
the peculiar needs of their patrons in the different conntries, are pursuing
essentially the same general method in their work. Nearly all bave been
established by the governments and are supported partly by appropriations
and partly by the fees received for their services

Seeds are tested for purity and vitality. For the smaller and lighter seeds
a sample of 100 grams weight (about 3% os. avoir,) s required, but for the
larger, beavier peed it must be 250 grams. The fees vary according to the
completeness of the test.  For testing vitality the fees vary rom 75 cents to §2.50
according to the sise and character of the seed. For specifying the impurities
the fees run [rom 1,25 to 86,25, with additional charges for determining dodder
in clover seed.  When the test is completed a report is semt to the customer
stating the percentages and nature of the impurities and the percentage of
vital seed.

The seed control station at Zurich, Switeerland, may be taken us a type of
the bigher grade of efficiency reached by these stations. It has an interna-
tional repritation and is largely patronized by seedsmen in the other countries
of Europe, as they prefer it to those of their own countries. All persons offer-
ing sei ds for sale 10 Switzerland are required by the Federal law to have them
tested at the Zurich station, and to place upon each package the percentage of
purity and vitality as determined by the station test.

For their foreign patrons, they have two different kinds of contract. Under
the first, which is known as the " private contract,” the dealer, by the payment
of a certain annual sum, is privileged to send a specified number of samples to
the Zurlch station each yéar for complete analysiv. He has these tests made
largely for his own satisfaction as to the quality of the seed he sells, and they do
‘ot give his customer any guarantes from the Zurich station.

The second is what is called the * control contract" system. The sced
merchant under thiy system is permitted to have a specified number of seed
samples tested duriog the year in return for the payment of an annual fee. He
& also allowed to announce himaelf to bis customers a3 “ under control of the
Swiss Seed Coptrol Station.” Each of his customers recelves with his seeds
duplicate report of the tost made at the Swiss station. [If the purchaser sus-
pecta that the seed is inferior to the guaranteed quality, he may send it to the
control station for analysis free of charge. The sample so sent must be taken
in the presence of 1wo reputable wi from an pened package of seed
received from the dealer, This sample is then placed in a sack, sealed, and
mailed to the Zurich station in the presence of these witnesses, who must then
centify to the fait.

This thoroughly organized public control of commercial seeds has been very

bly ived by all ¢ d. Seed in g | were only too glad
to respond to the demand for pure, viable seeds. They were now enabled to
do this with confidence in the good quality of their seeds and free from the
corrupt competition of dishonest dealers, who were forced either to quit the
business or better the quality of their goods. The coutral system In Europe




164 STATE COLLEGE OF AGRICULTURE. 2D

has thus resulted in a very marked improvement in the qn..ﬂlilyof 1-|:e un?
offered for sale. This bas been accomplished not only with i
expense to the consumer, but oo the contrary, oftentimes an Iac:unl saving to
bim bscause a smaller quantity of the good seed was required than of the
poorer sced formerly sold.

SEED TESTING IN AMERICA.

“T'he necessity for improvement in the quality of mm'mercial se=d was not
felt in America until a later period than in Europe. This does not necessarily
indicate that the American agricalturist is lgn prog " than his E P
brother, but |s rather to be attribated to the different conditions which prevailed
here in this country,  In the first place, it is doubtful whether there was u_murh
frand and adulteration of seed practiced in .»\mrk_l as there was at th._n time in
Europe, where Nobbe lound firms whose sole b was the of
imitation clover seed from polished and colored grains of qoarts sand. We
must admit, kowever, that some of the bogus clover seed found its way across

& ocean.
= Again, in this country, during the first years succeeding the settlement of
the great agricultural areas of the west, extensive farming was the rule. With
soll of seemingly inexhaustible fertility, prevailing high prices for produce and

y lirtle petition, the most iadifferent methods of {arming gave
e litiate - aid profitabl Gradually, however, these conditions
became reversed. The soll b depleted of the chemical el neces-

lant nourishment, Competition at home and abroad became stronger,
::uriv[':::emal reasons the price :f“flﬂﬂ products fell. The civil war and the
financial panic of twenty-five years ago added to the increasing burden of the
farmer, and he felt the need of imp i and i hod
To di and p these methods was one of the functions for which
the agri | experi fons were called into existence, It was neces.
sary 1o return to the soil those elements of which it bad been robbed through
e of the laws of plant growth, The f: and use of
clal fertilizers increased rapidly, but their nou!plu mpudt?n made fnda
comparatively easy, and this soon caused a 1 d for
control of these substances. mmdl::rllﬂ[ln:ul:pmthgwn
ed to the various experiment stations, and since carried on
:i.:;‘:m benefit and satisfaction to all parties. Having thus provided the
growing planis with the el 13 y for their “ion was
called more plaioly to the quality of the seed from which the crop was to be
The pioneers of America In this line of investigation were Prol.
Bt U Espatason athon 7y e AR 3. Lot
of the Mich Ex yin 1877; S - L. %
mmcm'::-um station, in 1879. The work of the latter
station bas been continued without up to the present time, having

2o

interruption
been under the able management of Prof. Gerald I{:Crn?_g a:‘m 1884,

‘For complete equipment and long L inued careful § i
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Ogtario, Canads. The United States department of agriculture haa encour-
aged the work in many ways and has published several paper on the sulsject
In recent years. Mr. Gilbert H. Hicks, in charge of the seed investigations
of the division of botany, bas made tests of all seeds distributed anou-
ally by the goveroment ander act of congress, and has establabied a testative
standard of purity and vitality for different seeds.

Unly two states, so far a3 known, have laws on the subject of commercial
seeds. North Carolloa, in 1801, enscted that all vegetable or garden seeds
offered for sale in that sate sbould bear the date when the seed was grown,
plainly marked on the package couraining the seed  Maine, during the pres-
ent year, passed a law requiring that sll agricultural seeds, in bulk or package
of ooe pound weight or more, shall be sccompanied by & guarantee of thelr
percentage of purity and freedom from foreign matter. Thia action was prob-
ably due to the agitation of the voxions weed question in Maine and is cer-
tainly a step in the right dircction. Professor Harvey of the Maine station
believes that the agricultural seeds and the feeding stuffs shipped into the
state from surrounding states are the sources of the seeds of the weeds against
which they are compelled 1o wage war

SOME WESULTS OF SEED TESTS, 1897,

The following tables show the resulis of some tests made during the cur
tenl year. The seeds were bought in February, 18, direct from the different
seedsmen, by outside agents of the station, and hence the dealers were not
aware that the seeds were to be used for testing. The seeds were supposediy
of the crop of 1596, The spring test relerred 1o in the tables was made in May
and the fall test in August, from seed from the same packages. The tests
were all made in sand mived with a littie black loam, on benches in the green-
hoase, and all were subjected 1o the same ditions of soil, and
moisture

The tables show the number of seeds of each kind planted; the dormant
~period, ot the time in days (rom date of planting until the first sprout appeared:
the total number of plants that appeared at the end of the first, second, third,
founth, tenih and f days respectively, after germinating plants
appeared; the p age of inating weed in each test; the average of the
two testn; and lastly, the geoeral average of vitality of all the seeds from each
Meparate seedsman. The sceds were not tested for purity nor for the reliability
of the varielal name,

The vitality tests show that for the most part they were fairly good seed,
but sl iderably below the dard established by European and Amer.
fcan tests. It will be noticed, too, that some seed ranked iderahly
shave others in the goneral average vitality of their saeds in both tests, There
was in the case of some soeds an increased vitality at the second test, while in
many others the percentage of germinable seeds had decreased materially.
16 most seeds the decrease would naturally be looked for if any change was to
be expected, Inthe seeds of cucurbits (pumpkin, squash, melon, cocumber,
o) b er, the almost unil in In vitaliy at the later test is in

d with both popular belief and the resuits of many experiments made
by different investigators. [t Iy believed that most melon seeds germinate
beat when two or three years ald,

It is intended to lay in such & supply of material as will enable these tests
to be laued for several years. [t will thus be possible to deter-
mine the gradusl decrease in vitality of seeds, due to increasing age. [t is
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certain that individual tests are of little value, but that by the careful comparison

of many results, with due regard 1o all esternal conditions, important facts and
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SEEDEMAN “E*

KIND OF SERD.
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A PARTIAL BIBLIOGRAPHY OF AMERICAN SEED TESTING AND
SELECTION,

lehmmmummuwmﬁmmm-u-m
and facilities will permit. The hope that it may be of some use 10 those inter-
ested in seed testing is his blishing it before et

PART L—~PURITY AND VITALITY.
Adams, G, E.: (See Kinoey.)
Allen, C. L.:  Why seeds fail to grow. Garden and Forest, Vol. II, p. 174,
Arthur, ]. C.t Vitality of Pirus coromaria. Botanical Gazette, V11, p. 8.
X Botanical Gasette, Vol. X, p. 425, . of cockle-
Soc. Agr. Science, 185, p.

Germinatingpan.

bur. Proceedings 16th Ann, Promotion

70, (Abs, in Garden and Forest, Vol. IX, p. 160,
Atwater, W, 0.: Examination of seeds. First Ann.
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Beal, W.].: Seed testing. Ann. Report Michigan Board Agriculture, 1877,
PP L0750 1878, pp. 7479 1fro. po age; 18882, pp. 106-125; (KBY, PP
s6-30i 1803, p. 4. Proc. ist, 2d, and 3 Ann. Meetings Society Promo-
tion Agr. Science, p. 13, p. 100,

Beal, W. J.:  Vitality of secd when buried in the soil. Ann. Heport Michigan
Board Agricelture, (884, p. 232 (also Exp Swation Bull 5. Proceedings
Soclety Prom. Agricultural Science, 1884, p. 44 1583, p. 14 168, po 155 1804,
P- 383 (same article In Agricultural Science, Vol VIII, P 2830 Vieality of
clover seed. Report Michigan Board Agriculture, 1804, pp. 443443
| Reprint from Agricuitural Sclence, Vol, V1T, p. 285)  Proposed legisia-
tion. Report Michigan Board Agriculture, 1858, p. 142 Vitality of tree
seed. Report Michigan Board of Agriculture, 1588, p. 74

Brewer, W. H.:  Vitality of seeds. Keport Conn. Board of Agriculture, 1878,
PP 205-217.

Brown, Simon:  Duration of vitality in seeds.  Aon. Repont U S Department

of Agricultore, 863, p. 1.

Browne, D, |0 Vitality and germination of seeds. Ann. Report U. 5 Patent
Office, 1857, pp. 156278 (Condensed from Gardener's Chronicle.)

hard, 0.: Seed i igati Experi Station Record (Editorial).

Val. IV, pp. 793-801, Kiz-go0,
Burrill, T. | Seed tests of sweet corn. [llinols Exp. Station Bull. No.8,
G. C.! Seed testing. Pennsylvanla Exp Station Ann. Report, 1887, p.

20; 1889, pp. 160-108; 18g1, p. 160, Bullering No. 4, 8, and 10,

Chester, F. D.:  Seed testing. Delaware Agr. Exp. Station, Aun. Report, 189,

Pp- 768 Also Bull. ¥o. 5, pp. 5-32. Figs. 3.

eed germination. Missouri Exp. Station, Bull. No. 6, p. 1.
S F. (See Richman.}
, R Jit Germination of peas. Michigan Agr. Exp. Station, Bull, 1og,
55 o see Taft)
E.«;: Vitality of seeds. Hotanical Gasette, Vol, X111, p. 19,

f

i
b
£

Tests of wheat. Second Ann. Report Texas Exp. Station,

irh
8. Vitallty tests of seeds. Ohio Agr. Exp. Station, First Ann,
Report, pp. 113-116, Second Ann. Report, pp. 145-181; Third Ann. Report,

358: Sixth Ann. Report, pp. 283-385.
Bn::;. Robert: ln'w”ol coniferous seed. Garden and Forest, I, p. 250,
Douglas, T. H.: Germinaticn of seeds of conifers. Garden and Forest, X, p.
w7 .

Fletcher, 5. W.: (See Maynard )

Gladden, H. P.: (See Tak,)

Golf, E. §; A critical study of the Genesa seed testing apparatus, Agriculs
tural Sclesce, Vol V., p. 165, Vitality of timothy seed, hulled and unhulled.

d\ﬂknhm,. .lloo.pp.:u-m

Gmd;lc.t.‘-.l..: Recent researches on seeds, Ann, Report Mass, Board of
Agriculture, 1878, Part 1, pp. 262-28y. Principles of germination of seeds.
Garden and Forest, 11, p. 215 Vitality of seeds. Garden and Forem, 11, p.
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Green, S, B.: Germination of damaged wheat and barley. Minnesota Exp.
Station, Ball. No. 6, p. 11, (Abs. Agricultural Science, 1, p. 95.)

Halsted, B. D.: Germination of cucarbitaceous plants. Agricultural Science,
I, pp. 14o-154. Dodder in clover seed. Garden and Forest, Vol. X, p. 278.

Harris, A. W.: Seed testing. Anmn. Report U. S. Department Agriculture,
181, p. 518, (Summary of Exp. Station work.)

Harvey, F. L.: Seed tests. Ann. Report Maine Agr. Exp. Station, 1887, pp.
14-160; 1888, p, 136; 188, pp. 150-160; 1Bgo (IV), pp. 1o7-112. Impurities
of seeds. Ann. Report Maine Exp. Station, 1891 (V), p. 186; 1896, p. 113, p.
181 (law). Vitality of seeds in the earth. Botanical Gazette, Vol. X11, p.
253

Hatfield, T. D.. Vitality and germination of lower seeds. Garden and For-
est, X, pp. 57 and 397

Hicky, Gifbert H.: Standards of purity and vitality for agricultural seeds. U.
5. Dept. Agriculture, Division of Botany, Circular No. 6. Investigations for
pare seeds. Yearbook U. S. Dept. Agricalture, 1804, pp. 3Bo408, Figs. o7
Seed testing at home. Yearbook U. 5. Dept. Agricalture, 185, pp. 175-184,
Figs. 3.

Hoskins, T. H.: Vitality of seed. Garden and Forest, IT, p. 343.

Hum, F. F.: (See Morrow.)

Jack, |. G.: Patience with germinating seeds. Garden and Forest, VI, p. 135;
Germination of nuts and acoms. Garden and Forest, VIII (18g5), pp. 6-7.

Jenkins, E. H,, and Warnecke, — —: Seed tests. Ann. Report Conn. Board
of Agriculture, 1878, p. 352.

Jenkins, E. H.: Seed tests. Ann. Report Conn. Agr, Exp. Station, 1870, p. 1217
1880, pp. ofi-104; 1882, p.o3; 1883, pp. ub-107. Purityof grass seed. Twelfth
Ann. Repoart Vermont Board of Agricultare, pp. 227-241.

Johnson, 5. W. (Director): Imparities of Orchard grass seed. Ann. Report
Conn. Exp. Station, 1892, pp. 152-154 (also Bulletin No, 108),

Johnson, Samuel: Seed peddling. Ann. Report Michigan Board of Agricul-
ture, 1888, p. 201.

Jordan, L. C. L.: Vitality of seeds of Jpomoea coccimea, Garden and Forest,
X, p. 326.

Keifer, C. A.: Germination of frosted grain, S. D. Exp. Station Bull, 10,

King, Wm. M.: Vitality and germination of seed. Ann. Report U. S, Dept.of
Agriculture, 1885, p. o (Tables by Cobbett and Vilmorin). Seed testing:
apparatus and methods. Ann. Report U. 5. Dept. Agricultare, 1888, p. 49.

Kioney, L. F.: Examination of seeds, Ann. Report Rhode Island Exp. Sta-
tion, 1893, p. 279.

Kinney, L. F,, and Adams, G. E.: Seed testing, Rhode Island Exp. Station,
Bull. No. 35 (Dec. 1895). (Abs. in Garden and Forest, 1X, p. 130.) Bull, No.

43 (Jan,, 1395). (Abs. o Garden and Forest, X, p. 100.)

. er, Louis; Vitality of seeds. Ann. Repart Michigan Board of Agricul-

ture, 1884, p. 317. (Also Mich. Station Bull. No. 2.)

Lasenby, W. R.: Regermination of seeds. Ohio Agr. Exp. Station {Abs. in
Garden and Forest, V111, 183, p. 380). Some results of sced testing. Pro-
ceedings of Society Prom. Agricultural Science, 1895, p. 35. (Abs. in Gar-

_ den and Forest, VIII, p. 380.)

Ledoux, A. R.: Purity of seeds. Ohio Agricaltural Report, 1879, pp. 458-505.

WR H.: Seed temts. S. C. Exp. Station, Bull. No. 2, N. S. First
Ann. Report, 1888, pp. 58-09. .
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Lovett, A. B.: Germination vs, vegetation of seeds. Second Ann, Report N.
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Maynard, 5; T.. Seed testing. Mass. Agr. Exp. Station, Eighth Ann. Report,
1805, p. 40; Ninth Ann. Report, p. 35, Vitality of weed seed. Ann. Report
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Mayband. 5. T, Putoam, ). H, and Fletcher, 5. W Seed testing, Mass
Hatch Exp. Station Bull. No. 44, pps 37-44

McCarthy, Gerald:  Quality of commercial seeds. Annual Report North Carae
lina Agr. Exp. Station, 1880, pp. B6-00; Agricultural Sclence, Vol. IV, p. 71,
(A reply to Professor Bailey in Cornell, N, Y., Bull, VIL) Viability, purity
and germination of seeds. N. C. State Hor. Soc. Report, 1834, pp. 2427
Seed testing in N.C. N, C. Exp. Station Buolleting No. 59, 63, 7, 73 and '’
168, PPy H7-415, Figs. 41, (For N. €. State law see Experiment Station
Record, Vol II1, p. 580

Minott, C. W.: Seed tests. Ann, Report Vermont Exp. Station, 1888, p. 124}
1889, pp vo-115; Bull No. iz, p. 6,

Morrow, G, E., and Hunt, F. F.:  Vitality tests of grass seeds. |llinois Agr.
Exp. Station Bull, No, 15, pp. 478482,

Neshitt, R. T.: Vitality of seed. Georgin Dept. of Agriculture, Val. XX,

184, p- 27. _

Nichols, |. .t Germination of seeds. Ano. Report Mass. Board of Agricul-
ture; 1871, p. 84.
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So5-B14, Figs. 55
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Thomas, J. J.:  Germination of seed in relation to depthof planting. Proceed-
ings of Society Py ion Agricultural Sci I 1-82, p, 75.

Thorpe, John: Depth of sowing seeds, Garden and Farest, Vol. 111, p. .
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m;;“fn‘%m Selec mdw:-g.’mm Mass. State Board of Agri-
cultare, (Ba1, pp. 53-64.
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FART [1l. EFFECT OF LS ON ATION.

Arthor, |, C.: Effect of hot water on wheat seed. Indiana Agricultural
Exp. Station Bull, No. 32, p. 22; Bull. No. 35, pp. 81-108,
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DEPARTMENT OF ZOOLOGY, ENTOMOLOGY AND GEOLOGY,

- NERNERT OSBORN, FROFESSOR.

With the exception of the addition of a course in embryology in the first
term of the senior year, the course of study in this department remains essen-

tiall mmu £ udllfnliy i ‘lu the cnllzge cuulogm.
Juif in way of app il !
mmmwmm«mmnmm for thorough work in the lines
red in the d
1In the lubmwythddiﬂundm i pes and & rocki i

with a number of minor pleces of apparatus, and for the claasroom a projection
lantern outfit with a large number of Jantern slides in goology and geology, are
the most .

The additions to the collections have been numerous, and, while but few
single m of special Iupou-mm haye been made, the aggregate bas
given us a very declded gain. A fine bactrian came! was the
efforts of one of our graduates, Dr. E. K. Paine, at a cost so slight as to 0 make
it practically a donation. 'We have also secured a fine specimen of a bull for
seal and a young of the same species from Fresident Jordan of the Leland
Stanford Jr. University, at a cost rep ing simply the ex of
tion and so small as to be really a gift. Specimens of kangaroo, Roehy Moun-
tain goat, elk and smaller mammals, and a nomber of birds have been added,
among the latter a golden eagle from Mr. Mann, of Algona. Some birds of
and parrots d by purchase may also be mentioned.
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A large number of insects have been secared by our own collecting in the
vicinity of the college and at other points in the state, especially Sioux City,
Little Rock, Cherokee and Borlington; a fine series of Hemiptera from Mexico
from Professor Townsend, and other collections of insects from Montana, Cuba,
and Kentacky obtained by purchase or exchange.

The collections in geology and mineralogy have been enriched by additions
of a series of educational specimens donated by the United States Geological
Sarvey; a series of Lake Superior rocks, especially valuable as representing
the typical formations studied in that region: a collection of rocks made by Dr.
Beyer in his recent Russian trip, including especially, series from the Ural
Mountains; many photographs; and a series of thin sections of typical rocks
prepared in Germany. Dr. H. F. Bain, of the State Geological Survey, has
deposited a valuable series of rocks and minerals, which, while subject to with-
drawal, will be of great service in the department. We bave also had the gift
of a number of fine samples of the * lowa marble " from the Le Grand quarries.
If we add to these the us speci collected by the department in the
ordinary course of work, and sundry donations from students, it will be seen
that there has been a very substantial growth in this line.

As usual, we have had frequent calls for information and the determination
of specimens in all these lines, and it is evident that our collections are in this
way useful to a large ber of people ide the ber of stud who
bave daily access to them.

DEPARTMENT OF GENERAL AND APPLIED CHEMISTRY.

A. A. BENNETT, FROFESSOR.

The course of instruction in this department occupies two and one-half
years, which may be supplemented by two years of graduate study. It is the
aim to improve the means and methods of instruction from year to year. Dur-
ing the biennial period just past there has been added facilities for the study
and practice of assaying and metallurgy and blowpipe analysis, These
branches of applied chemistry occupy a large room in the basement, and is
fitted with tables, f , bal and other necessary app for carry-
ing on the processes of assaying and blowpipe analysis. The room and fittings
accomms intee 1 king at one time. Each table is supplied
with gas and g air blast, the latter being especially useful to the blowpipe

‘course of chemical instruction in the course in mining engineering

begins in the middle of the sophomore year and extends throughout the

e of the course, 1 good foundation for the applica-
principles to mining problems, ‘This work in
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The student electing chemistry in his junior and senjor years completes his
work by a thesiss on some subject conpected with the special work be has

Teachers of chemistry in the public schools of the state will fnd bere good
ad ges for the lab y study of chemistry, the onty really profitable
method of study. A year's study will give a good foandation in general chem-
Istry and qualitative analysis.

The laboratory is very well equipped with apparatus and chemicals for the
waork open to students. 1t has accommodaticns for over 200 students.

The cost to the students (s small when compancd with the vsval «karges
No fees or tuition are charged, but merely the cost of the apparatus and chem-
jcals actually used.

The methed of nstructicn js a combination of recitation and laboratory
study., The work dope in the labaratory is the basis of the recitation and
al ways precedes it.  The time of the head of the depaniment aed (wo instrue-
1ors is continoously employed lo giving instruction fs the class-reom and in the
laboratory.

DEPARTMENT OF AGRICULTURAL CHEMISTRY

I B WERMS, FROFESSOKR,

| have the honor of presenting the followlng 1eport for the department of
agricaltural chemistry for the years 18051806 and (Bob-18g7:

The past two years has been a perfod during which there has been a great
many imp made In the equip of the dep The begin-
ning of this period found the department with little or nothing with which o
meet the demands made upon it for | lon I agricaliural chemistry, and
the present time finds the depariment equipped to such an extent that it can
meet most of the demands made by the stud in agricultural chemistry,

The general analytical work of the department has ben largely work
the state geological survey and the state dalry commissioner. The value
of the apparatus; chemicals, etc., belonging to the department Is given below,

¢ v of N i

and for camparison the ber 1, 18g5, irp
Nov. 1, 187, Nov. 1, 1588,
Apparatus ... .. - #TILR LN
M’ Nl ... am (3]
Ofon turniture, ste _ﬂ!
Tutal N
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DEPARTMENT OF MATHEMATICS AND POLITICAL ECONOMY

E. W. STANTON, FROFESSOR.

The following schedule shows the classes taught in this department dur! ‘ng
the biennial period

TAUGHT BY THE HEAD OF THE DEFARTMENT.

CLASEES. BECITATIONS 50, arm.m

FER WEIK,
First term—
Calculus, first division....ceeeeenneinnnnan oo 5 n 25
Caleulus, second divisioa...... = 4 13
Flane trigonometry (ten weeh) AT 5 X » 32
Algebra, first division ... o oo.oana... s 8 W8 4o
Political economy, senlor... websss-emsna B 7 1
Second term—
Analytics, first divislon..co.enmnannanias il 5 22 25
Analytics, second division 5 3 24
Coometry .oocen- ssnsssss [1 2 1
Political econamy, junior. g 82 &
Palitical economy, senior...... 3 8
1 D S T 1o v d

TAUGHT BY MISS ROBERTS.

First term—
Trigonometry, second division (nine weeks)...... 3 % i
Trigonometry, th[:u .d,;ddnn (nine weeks).. . H 49 1
second divish e § 13 45
M;‘l_bn. third : 3 5 7 £
Spherical trigonometry (seven weeks).......... e Th 5 5
Spherical trigonometry, second div. (seven weeks) 5 - 19
' R — "
Geometry, hird division - b 15
SO Sl divis.. -~ 5 3 7
ol 3 - 3
Advanced algebra, second division .............. 3 6 n
ikt TAUGHT BY SECOND ASSISTANT.
Algebra, agricaltural division . ...ceeesessivanse  § n
Second term— o
Algebra, agricaltural division . .....vevrnrieeae 3 » 8
Algebrs, preparatory COUTSE .....ccevevsecicsses  § 23 15
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in addition 1o the classes taught by the secoud assistant she had charge
ol the accounts n the secretary’s office,

The work of the department during the last two years has had in it much
of In the matk ical classes the roquirement that the stu-
dent must have a satislactory record in the lower study belore advancing to the
bigher bas been rigidly eaforced. Special pains has been taken to give to all
the opportunity of gaining a thorough mastery of the principles involved in
the elementary study, and of acquiring expertness and accuracy in their appli-
cation, The student has then heen held to the strictest accountability as to
resunits, and admitted 1o the higher work only upon satislactory proof that he
could carry it forward successfully. ‘The effect upon the department has been
in every way satlsfactory. Experience has shown fully that as many enter the
sdvasced classes under these strict requirements as under lax regulations;
while the work sccomplisbed is of & higher order.

The advance Is the requirements for admission and the changes
in the courses of study dwide-i upon st the last annual meetiog “of the board
of es, will iration of the h ical work, The
greater m ol the ll[lbu which has hitherto been taught in the first term
of the fresh year together with plane g y, until now included in the
course of the second term, will be mna!med to the academic year. The first
half ol the fresh year will herealter be devoted to advanced algebm, to
which class no coe can secare admission except upoo the basls of 2 satisfactory
record in the algebra of the u:ullnlc course, of upon ox smination held under
be direction of the mash i Solid g y and plane
i y will be pleted Ia the second term of the freshman year,
J\ulrﬂul geometry and calcalus can be taken in the first and second terms
of the sophomore year, being required studies in the engineering courses and

In order to maintain the dard in the higher mathematical
sudies, the admissi i 1o the fresh jcal clanses
will need to be adhered to with great srictoess.  The student taking up the

E

that year must oot oaly be lamiliar with the general principles of
a through equations of the second degree, but he must also be acqualnted
Mlehdudomﬂnmummmbm
ches of the sci of mathematics. To insure this, it will be of

even to those who have had considerable experience in

1
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economy section of the department. The general deslre for informa
thon s ic questions bas been reflected in the large enrollment
in the classes in political y andd the i and enthusiasm shown in

are devoted to this subject. In the firdt, the student Is

F
H
7
o

made the laws of production, the principles of m ney, foreign
eade, and the infl which affect exchango,an the variouy
theorfes of distribution and consumption, In the second term, the histary of
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excellent work, and the effect
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wholesome. Out of knowledge comes conservatism. It fs to be regretted that
the pressure of other duties will not permit a continuance of this class during
the coming year.
But little has been done during the biennial period u; the sul =
logue of the economic section of the college Iibﬁ: Its cpu:pletlan Z}F:::::;-
ingly desirable. In addition to beinga great belp in the department work, it
can be used to good advantage by the college societies. Much of the work of
these societies in debate is along economic lines. When the subject catalogue is
completed it will furnish a ready means of referring to authorities, and will
thus greatly increase the value of this portion of the library to th; studen;
body. The appropriation of $100 made by the board to the department Io:'
work of this kind will permit the employ t during the ing year of a
student taking the advanced course in economics, who can, under I;e direction
of the head of the department, do much to advance the catalogue toward
completion,
It will be noticed that the number of students receiving instructi
department during the last year was 365. The entire mtfﬂ th!:nn?emif
and of the secretary’s office, including salaries and all other expenses, is less
than $4,000 annually. !

REPORT OF SANITARY AND PATHOLOGICAL DEPARTMENTS.

W. E. HARRIMAN, PROFESSOR,

1 have the honor to report the o; condition of epartme;
biennial period ending Nnvemhtr!:o. 18q7. RN LS

THE SANITARY DEFARTMENT,

The college has passed through a most fortunate two years
bealth, no dea hs haviog occurred at the college during th:yeri:;. m;y?c;:::.
jcal . the expense of the def has heen kept within the
fund g from the * deposit of $1.25 per term. No serious epi-
demics have gained foothold among the students during this period. Measles
appeared once, but the epidemic so common in the history of the college was
«confined to one case this year, Prompt isolation thorough disinfection, and

hmizu:i.m associated with open warm weather, made control of the contagion

THE PATHOLOGICAL DEPARTMENT.
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DOMESTIC ECONOMY.

GERTLUDE COBURN, FROFESSOR.

Having bad in charge the department of domestic economy during the
years (856 and 1847, | have the honor of submitting the following report:

The romoval of the department in 186 from south hall and its reestablish-
ment i domestic economy hall were accomplished without congiderabl inter-
ruption of the class work, which was continued according to the course outlined
in the college catalogue of the preceding year, Necessary repairing and
remodeling being done, additiooal furnishings wera planned,and purchases
and accommod stions provided for more and larger classes: so that, although
not yet entirely painted and (urnished, the rooms are now 30 convenient and
adéquare as o facilitate work in the household arts and sclunces that is atonce
effcctive and eojoyable.  The fotersst and 1 of your building o i
and of the steward, Mr, ]. F, Cavell, made possible in large degree the easy
completion of this farmative work, the expenditare far which was authorized,
with the appropriation of #500, at your meeting in May, 1806,

To the course adopted bafore 1 assumed charge of the depaniment, sewing
g hand and hine work, garment cutting and dressmaking,) had
been added, The interest manifest in this work and the excellent results
already attalned are sufficient to e fts and i

The study of d i y wiis § ly given place io only the ladies
course, while many young women were classified in the science course. The
arrangement has been so modified by thé committee on course of study that
all women in the two courses are now expected to devote a part of their time
during their first twa years to this subject, and during the third and fourth
years are allowed 1o elect 1o continue it. i

To make the work mare comprehensive or more direcily effective other
minor rearrangeiments have been made, and the plan outlined in the catalogue.
The design fs that the student having one lesson 3 week during six or more
of her eight terms in college shall have the privilege of becoming intelligenily
and practically familiar with the nul_:jm of bm‘ ;:dccp’:n;: the location, cons

T

- ; p ghting g ing of the house;
pridy eeping bini king, and serving of the Iood; the select-

‘?ﬁ.:‘! i g-und ing ol the clothing: and the care of the per-
sonal health in all respects.

The numbers of classes and of pupils taught by me during the four terms
have been as follows:
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TR ‘ CLASS,

17 | Fall
i | Pall

———— i | [y |
o

e e i
Bl cmusserpsn | Number.

Besides teaching these classes 1 bave p liy pl and ged all
of the laboratory work, selected and purchased the daily supplies, supervised
the housekeeping, kept the accounts, conducted a considerable business cor.

pondence, made a plete new card i y,and prepared and delivered
in different parts of the siate three public | upon this dep of the
college instruction. In addition 1o their regu’ar class work {which fncluded the
serving of about twenty meals each year to themselves and guests) the cooking
classes have prepared and served the light relresh at ten ptions in
Margaret and Morrill halls,the average number of gu:sts at each of which was
about 100,

The current exp of the dep

bave been met by the annual
appropriation of $300 for that purpose, suppl A by lab y lees paid
by the pupils for Individual supplies actually used in the lessons.  Aside from
the purchase of cooking and sewing materials the large item of expense Las
been student help for housekeeping and janitor work.

Having had no assistant in teaching | bave been unable to accomplish all
the instruction desired for the classes, and Mrs. Irving W. Smith has kindly

and most efficiently prepared the | and conducted the in per-
sonal hygiene. This she has done withoat special i

In order to continue the work s a1 present arranged and to further enlarge
its benefits, it wili be ¥ 1o ide another teacher for the department.

mmmmmm;...g.;.“,,,uw i
3q7. annual report

DEPARTMENT OF MILITARY SCIENCE AND TACTICS,

JAMES RUSH LINCOLY, PROFESSOR.

1 have the bonor to report the work in the department of military
und tactics to bave been as successful during the past tao years as
‘make it under the conditions existing.
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account We
ol 3o much time at the opening of our college year.
hnlo::::wo-hn:ﬁukmpnymphmﬂmwm"m
often prevents outside work being done. The siate property it wm::dmﬁ"w
for and much more s destryed than would be with proper armary v
foe it care.  ‘We should have an armory jeast 6ox 10 feel in u::i i
M :bc uud alsa for & gymnasium, ss is much needed abo, oy
::tubly room for such occasions, as nar present chapel is emtirely 100 |M
o accommodate the attendance. With a pmpe:;;wru;bt“’ pod 2
coulil be made a1 least jo per cent more efficient and useful. i
offcers of the lowa National Guard, held at the college hn_ lnnnn qh‘ St
ruary, required the ase of an armory, but the work Muul:t y“ b
thearetical throughout. This school could be made of pt; » I::n. ‘:-"“h.
state as well 25 10 the goard. The order prmu.;nin;;. '.:" L
vions for this school are herewith enclosed to show the © hmnu. oz
lised, Wih a proper equipment this departmient al the colleg

great advantage 10 the state guard.

BAAL (TAUERS ETATE OF 10WA, l‘
e anERg el Yo
% s inwiracilons for eficers of the fows

tollnwing Nhﬂlﬂuﬂfﬂdd
Rn:::n Banrd, -:::w-m for the information and guldance of il conceraed.

¥ DOMMAND OF WOYERWOR DHakn! HENEY N, WRIGHT,
Adiutant-enaral

I

FOHOOL OF INSTRULTION FOR OFMUERS OF THE
|OWA NATIONAL OUARD. et
1 The school s afelally Amignated, “The school of Tustruciion for oficers

.

mandarn-chiaf.
of the schosl shatl e ul‘::g:-”
Thure h-wdﬁ-mm“?ﬂlﬂw e K,

“lwo‘;’uu--n:‘x- u*‘llmdtll ba deslgnated 1n orders by Ve

for
“'l.“'l?u-ﬁuﬂ-huumm-ﬂ uy vha riles of military discipline prescribed

h%ﬂhmmdlﬁﬂﬁ- o5 o
“:m““” uomuuwuqﬂmmwnouh e

Y T:-mu;n':'wu':a.’umwu_-mmmm

’t aumwmnumm.mmwul
e T ot o et s
";h‘
Neennd.—Dopartmank A
mwwm.
Fusirth.—Departmont of Ryyiane,
on-um:n-u-'pm1mum-
15 The departmonte shall " courses ot sy

REGULATIONE POR THE

suvaral deparimenia
ua follows:

. DEPARTENT OF TACTICS
tantry Drill Rogalations.
lI‘nnlﬂMM-
Small Arms Firlag
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Infantry Fira and (ts use In Battls,
Barvice of Sscarity and Informstion.
Organteation and Tactics

Lestare. description snd nes of the Horse,

DEPANTMENT OF Law.

Military Law.
The Law of War,

Civll Punctions and Helats

Tows Milisary Code of the Military,
Administration

Troops in Campalge,

DEFARTMENT OF EnoiNEERING
Military Topograph :
Miald Eagtnsertng: | | o reisbiar.
Fiold Fortiieation.

Road aad Bridge B
Sivaaltng. Wge Ballding.

DEFARTMENT OF nYorENE,

Balactlon of Soldiers.
Military Glothing.
Food aad Allmentation
Blvouncs, Marches,
Oloaolinesy, Kxarcise.
Dispoual of Waste,
Deatisgs nad Sswarnge,
ton and Care of Sinks,
Water, Qaal)
and Mothods of rmlu::::_“ -
use of,

r
r‘nmuoh Disesson Dommon 1o Armies ln Mis Fisid, nad Precautions Apaingt the

oL - A

DEPARTMENT OF FTRATRGY
Millsary Folley and Lastitations. -
Military Geography.
Logtatien

Suat Dutles,
Conduct of War.
1. Recltations st :
Hone ahal
"‘; 1 b olnswifted s 'lﬂMm"w'U—;ﬂnm.' Ewch

B ou2s by eeported ko
In weltlag trom the offlose ""‘.:':‘::ﬁnmm.
school
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T To asslsl In Axing the relntive proSclency of offiosrs, Lhe instruckor in the
departmeut of Turtics shall note the munner in = hich stadenta perfurn Wi dutle
in &l miliary axercives. The abllliy o impart (nstraction, to command, o ses what
U reguired. and the soldlerly Boaring of an offlour, il slisil be considered in marking .

B Thy vaines 1o be ssdgued o the a4 in thy
fignes of meric. whall b 4y failows:

Depasient of Tasticn, +| Fracton BTk 4,

Depnrimnst of Law. 3

Departmont of Englasering, 1] piacueal wark. 18,

Depmriment of Hyglons, 1.

Dapartmant of Surategy, 2

2 For recard b thes sshool. the classos st sach session of Whe solodl shall be
arrunged (n ondes of merlt specin! praficiency in sny suliject to be noted | but panlics-
thon of i class standing shall be limitved to wa slphabotioal arrangement in foar
eradva vis:

Firsl —Distinga'sbed, mark of |

Sepvmid —Profldiont, mark of 3 0 and over

Tl ., mark of Blon 8.

Posrth —Unsalisfartory, mark bolvw 3
., Ofcers who pass succusbully throagh the cablire course af tnarscuon. shall

W‘ -wmmw thelr proficiency, This diploma b be slgaed by the
hctelary lestruston,
B Disbarsaments of e sohodl faad, Far insidental sy pmses, shil| bo made caly

HpoR U weittem ordar of the 0w mandent, and voechors shall be takeo for all

napunilisires,

| Tee suthorized sexi-tooks shall be upon lon of tha
sehool stall and approyal of ths com uandant

3 Htudens ofcors shall be requirsd 1 parchass thalr -

#5  Imatractors shall sobmit 1y the commandank, at Whe closs of nuch sesslon of
alaw sbuiol, muy a may bave to make regarding the

ur e they
aoaree of tastonction and the te1i-books geed a thelr respective dopariments.

RHETORIC AND LATIN,
MARGARET DOOLITTLE, FROFENSOR,

Rhetoric,—The course is the same a3 two years ago. The interest in the
work Is good, and the work isell th gh with a growing d A along the
line of argunentative discourse and theme writing, Students in courses not
Including ths more il rhetoric frequently vake it as additional work.
English s required {0 some degree in all conrses, -

The object of the first term's work is to familiarise the student with the
principles of correct and effecti pressk A ledge of English gram-
whm&dham.h%hnmtgﬂnﬂwdhmhm

taat princip P and cap

1n this term special attention is given to cl and ap of speech
this involves coasiderable drill in the building of words from roots, and o the
discrimination of The work of the text.book is supplemented by

library reterence and lectures, together with a briel history of the language.

Such written ines as are p are prepared and criticised,
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oral and written di are studied lyzed, and produced. All written

are eritically ined, and most of them returned to the student
for further work. Oral and written reviews are so planned as to be both a
test of matter learned and a drill in expression.

A large pant of such work is done by outlines and lecture notes that require
Individual investigation of the topics in the library. The science courses and
the agricultural course have rhetoric in the first half of the sophomore year-
Here rhetorical analysis, a study of the laws and forms of thought and practice
in debate and theme writing constitute the work.

Special Criticiom,~The sophomores in the course for women and the
science course write one paper each term, and the junlors and seniors in all
courses write one oration cach year. All these are carefully criticised and
changes suggested.

English rammar.—Preparatory stud ms study English grammar the las-
balf of the year, i, #,, all the time that the preparatory department is in existt
ence.  Letter.writing snd the simple kinds of discourse receive attention bere.

Latin~The work in Latin is ot chunged. 1t is stodied two years chicfly
as & supplement to the English lapguage and to the sciences, and is therefore
limited to the courses related to these studies.

DEPARTMENT OF ENGLISH LITERATURE AND HISTORY.

W. I WYNN, PROFESSOR.

English Literature~The aim is 10 secure in the mind of the student a
growiog interest in the " best thoughts of the best minds " in the artistic use of
the mother tongue. To this end courses are arranged, varying from year to
year, for the direct study of the works of the great masters of poetry and
prose, accompanled by lectares and familiar talks, critical and bibliographical,
relating 1o the times and iofluences, soclal and wsthetic, of the epoch under
review, The student is ired to reproduce the work of the class room, in a

neat and satisfactory form, at the end of his course, and he is urged to devote
:xnyhmn to systematic collateral reading in the library as his time will

The wwmm‘:hw.w year, in the ladies' and scientific
courses, being given to it during the spring term and
five bowrs daring the fall term. .

History.—In keeping with the practical aimas of cur industrial curriculum
the courses in history are arranged so a8 to bear, in large measure, upon the
ife and history of our own American nation and the absorbing social and
political of our own times. Beginning in the preparatory depant-
ment, three hours & week are given to the thorough study of the elementary,
or groundwork, history of the United States, which may serve as a basis for
the special work that awaits the student in this line in the senior year.

The first term of the freshman year is devoted to the close study of the rise

‘and developmest and fall of the Roman republic, in a series of lectures and

‘room papers, designed to illustrate the peculiar of that
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The same course, essentially, is given to the young ladies of the ladies
course | 1 the first term ol their suphomore year. g
lnﬂla; ;u:d term of the freshman year one epoch or more ' hi‘n‘l::
history is selected and made the basts ol somewhat enlarged n.&ws“ A
library ot in standard works in English history of easy access mk:‘ £ 1h¢'
the resuits to be Muplﬂlnmboohmb]m to inspect! o
wotk is done. Essentially the same work is reguired of the young
¥ Ui Te VEar 2
m‘*l"‘:::?w::::;“:x ::m“;:ar is devoted to the history of -I:G d“.:-:‘i’n
ment of the Usited States. 11 has been found best in this :,ug“; .in e
much worked at this time by eminent specialists of our o-nu‘ e b s
formative periods of our history — 10 take up one of more : u!eﬂl X
epochs and trace out the infuences and causes, social, political ighow
ining the course of events. -
d“"r'u': I:-;:fluy of Civilization ia the study pursued by Munhr;ilzal;el:':;fm_
term. Inasmuch as the sociological treatment of 1his .::‘,e: e
yative stage, It has been thought besi 10 put into the bal i "
thorough n;utﬂy. Gulsot's History ol Civiliaation, a book which I8 g
ave formed an epoch in the bistory of education,” and c«um;h:;u' Ao
inent authority bas said- * Even at the present day, perhaps, -l
e book ls capable ol stirring more earneat of {rultful thought i:;' -
x stodent”  This supplemented with a bried course in the :e:l‘io- "
tion, given In lectures, which the nudest s npot.l:d e
l!ll‘nm. in the library, and papers 10 be read in the class.

et

Ha v MENT.
REFORT OF THE FRENCH AND GERMAN DEPARTME
LIZETE MAY ALLIS, PROFESSON.

‘rench.~—French may be @
h:;"i:llmdthmrm, By the unanimous
€lass, the md{ has bernl w‘“'u.'f:ﬂh-"wm o

usual n
Three times the wirench Wi

matical work. This Is supp o ‘
cises. Pasticular sttention is paid 1o oral g and l_;ll:!ld“ Pt di
WCoutes de Fees," Joynes; 1 "Abbe Comtnbiny ~ Rucios: * La Towr
France, 'C. Fontaine; * Le Misanthrope,” Molieres a\&lﬂ‘-’. e rorped) =
du Monde en Quatre—Viogts Jours,” Jules Verne, & carelul
studied.
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to divide the class, and ta have two recitation periods for the freshman German,
During the first term the student uses as text-book Thomas'* Practical German
Grammar.” Continued drill is given in the principles of declension, conjuga-
tion and syntax.

In the secoad term the g is pleted and B ‘s “ Stories by
Grimnm, Anderson and Haufl ” is translated and used for oral and written com-
position work, This is suppl iby ion, and as much as possible

the recitation is conducted in the language taught. The second year Is
devoted to the works of Goethe, Schiller and Lessing, conversation and study
of syntax being continued throughout the course.

ELOCUTION AND ORATORY.

ADIIAN M. NEWENS, PROFESSOR,

This department is now a department by itself, Heretofore, up to the year
beginning 1896, the subject was under the supervision of, and usually taught by
either the librarian or the teacher of music. The work has now increased to
the extent of employing one person’s entire time.

We are now pursuing a3 policy and a line of elocutionary work h
opposed to the schools of elocution and methods used by their graduates. The
following sketch will serve to present our methods of study:

The entire fresh lass(excey inary stud whe bave no work
in the department at all, and the engineering students who take but one term),
are required to take work In the department throughout the year. Their study
consists of text-books and reading, with some recitation and composition work
in the second term.

Throughout the junior and senior years a text-book is used more or less,
but s discarded to give place to more practical work, that of the platform,
Here the stadent presents to the class speeches of his own composition and
preparation and those bits of literary and oratorical gems which may belp in |
and serve to [llustrate, the power of public
~ We work upon the principle that each man and woman has an elocution of
his own, and as his personality speaks out in his address, we endeavor to build

“up wis talking pewers. He has the opportunity to master himself and others—
bis class—{rom week to week. 5

No sysfem of gestare s stodied at any time, The subject is not mentioned
~only in lectures and to individuals when they are capable of making such a
~means of fan suppl their recitations and -

ey L

speech is the subject of our tion during the last half

work here outlined lectures are given on such
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ORATORICAL.

i ! Thise
Each junlor senior is ired o give une arstion in ;-ublr
recel Mﬂﬁur;‘udlm und"::uﬂﬂ Arill helore they are gives i pum:.
It o wise step on the part of the board of trastees wha dictated uq:"p:: h:
pabi orathons ¥ javolved, vie: 1t is as imporia
This priaciple is javoived, t . .
::l:.o?:ll what ope knows on apy given subject I an interesting, comman
and persaasive manner as 1o know the thing itselt bt N
“Cdlca men will be leaders in tocal, s:;ih;:::u;’ ::nn::” s
heir occupation in lile may be, and U _
m:::-lth: lllldl::i and graduates of the institution
PRIVATE WORK

Some nd when time and regular

5 pecial private students are taken where & .

¢ r‘nlu Q::duu come o the college lof special wlt“ul e::e -::

::r‘ Pn:ll four ltl'll'l couiwes.  Many high school and sister college sudea
rot,

come rasching Jamations preparatory 1o home, pec:
M‘:ﬂ state ew::tlﬁ“ll‘h:,h:dmli:c ;hm.m‘(lmew s for such drill by, mod-

L
estly stated, complimentary to the general and spacific work of the departmen
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