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STATE AGRICULTURAL OOLLEGE
. Iowa, December 1, 1853, .

To His Excellency, Burex R. Sueryax:
In aceordance with the statute defining the duties of the Seore@ry
: of the Board of Trustees of the Towa Agricultural College, I have ‘
the honor to transmit herewith the Tenth Biennial Report of said

> E. W. Sraxtox, Secretary.




REPORTS OF THE PRESIDENT AND THE HEADS OF DE-
PARTMENTS.

The following reports are made by the President and the heads of
departments to the Board of Trustees.

PRESIDENT’S REPORT.

7o the Honorable Board of Trustees:

GextrEMEN—I take pleasure in reporting the excellent condition of
the Agricultural College throughout the past year. All its depart-
ments have made satisfactory progress, and all parties connected
therewith have worked together in the utmost harmony.

The following statement comprises the attendance during the spring
and fall terms:
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The steady growth of the Agricultural College, which has been
very marked during the past few years, will make farther I:uildingg
indispensable. The classes in some of the different schools and de-
partments have become too large for the halls in which their exerciseg
are held. The engineers have hitherto met for instruetion in a small
room which will not hold seats and drawing tables enough for theip
use. The mechanics have had their practice in a basement which
has not sufficient bench room to enable them all to work at once.

We asked the last Legislature for an appropriation of $10,000 to
put up a new building for these two departments, but only £5,000 was
granted.  With this limited sum we have built a hall that is too small
to accommodate the growing classes of the Engineering School.

The same may be said with still greater emphasis respecting the
lack of buildings for conducting the exercises of the Vetorinary
School. This school, as everybody knows, is of vital importance to
the stock interests of the State. It will not be able for some years to
supply the demand now existing for veterinary physicians and sur-

geons in the different stock centers. Tts offices and lecture rooms are _

sufficiently commodious, but the veterinary hospital is an insignificant
barn not large enough to accommodate the stock of an ordinary farm.
It is impossible to build up institutions of industrial science and prac-
tice without adequate buildings.

We want for this rising veterinary school a hospital, whose capac-
ity shall not only meet the needs of the present, but shall suffice for
the growth of future years. We have already erccted on these
grounds enough of shambling structures with stinted appropriations.
Let Towa fulfill her assumed obligations to Congress in such a man-
ner as will comport with the importance of this great enterprise, and
supply the wants of generations to come.

ZOOLOGICAL BUILDING. %

The Department of Zoology is an indispensable adjunct of an in-
dustrial college. We should have a mere fragment of an agricultural
school without it. In this college it has a name, but no local habita-

ation. TIts large classes meet in the narrow rooms of the main build-

ing, in the museum, or wherever they can. What it needs for full
development is a building of its own, in whose rooms and halls it

can gather collections, make analyses, give lectures, and conduct re-
views and examinations. This need is so great that the State will

certainly give heed to it.
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GASOMETER AND GAS HOUSE.

I have only to say respecting this item, that a new gas house is
demanded as a measure of safety. The old gas house, whose cracked
and crumbling walls lean against the main building, is & constant
menace to the property of the College and the lives of the pupils.
It has canght fire twice within the last two years. It ought to be
removed without delay, and a new gas house put up at a safe dis-
tance, with a capacity for holding gas enough for two or three days’

consumption.

A HOUSE AND BARN ON THE NORTH FARM,

which have become imperative wants, are minutely explained in
Professor Knapp's report, to which the attention of yonr honorable
body is respectfully called.

The engine and boiler by which the various buildings are supplied
with water needs a shelter to save it from exposure to the weather
and consequent decay. The College has recently purchased a new
engine and boiler at considerable expense, but it cannot legally build
an engine house with the interest fund. The Legislature in accept-
ing the national endowment entered into an agreement to put up all
necessary buildings at the expense of the State. So we are com-
pelled in this, as in other instances, to ask the State to fulfill its con-
tract.

PROFESSOR BUDD'S DWELLING HOUSE.

When Professor Budd accepted the chair of Horticulture, there
was no building which his family could occupy as a residence. For
this reason, having received the permission of the Trustees, he built
an economical but comfortable dwelling on the college grounds, with

his own means. In this house he has resided several years without |

charging rent, while other professors have had free houses assigned
to them. Professor Budd now asks the Legislature to reimburse him
for money so advanced and his value to the State, and the reasonable-
ness of his elaim will certainly justify the demand.

BUILDING FOR FIRE-PROOF VAULT AND OFFICES.

Respecting the necessity for this building, we have only to say that
the college books and vouchers, embracing fifteen years, are exposed
to constant danger from fire. Moreover, the continually increasing
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business of the College has far outgrown the capacity of its present
office.

COLLEGE HOSPITAL.

Prominent among the urgent necessities I have mentioned, is a col-
lege hospital for sick students. Every building used as a dormitory
for a large number of young people is liable to be visited by infectious
diseases. Despite the great care which is taken to prevent the spread
of contagious maladies among the students, they have suffered several
different times from measles, once from diphtheria, and once, the last
summer, from scarlet fever. In this latter case, by rare good fortune,
we were able to isolate, in a building temporarily unoccupied, each pa-
tient as soon as the first symptoms appeared, and to disinfect the vacated

. room with fumes of sulphur. In this way the dread malady was kept

from spreading beyond six cases, none of which were fatal.

We believe that we could secure the College from the inroads of
the various infections if we had the means of isolating the patient so
that we could at once disinfect his room. A college hospital, which
could be built at a limited expense, would thus enable us, in nearly all
cases, to save the suffering, if not the lives, of the young people com-
mitted to our charge. "

The following appropriations will be necessary for the buildings
proposed :

Engineering hall. ............. s o B P e ..$ 12,000.00
RO SRR EIL L & o o 1 a5 bin s o baiaiaions o'mcnate & SbrepiorSiaa e A veeee 10,000.00
Zoological building . . R e s 4 A ey o ¥ mr et SR A 6,000.00
Gasometer and gas house........... P Sl L S o ial o g T e wiab A ORI
House and barn for north farm 2,000.00
Pump house .......... e e By 1,000.00
Purchase of house occupied by Professor Budd. . 2,000.00
Building containing fire-proof vault and offices of Secretary,
‘Treasurer and President. . ... . i..ceiiasiiioravisiies i im0

College hospital..............
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THE COLLEGE DOMAIN. . :
1. Main College Building. 2. Chemlcai and Physical Hall. 3. Engineering Hall. 4. Shops. 5 Gas Works. 6&7. Boarding Halls. 8. North Hall. 9. Horticultural

10. Veterinary Hospital. 11,12,13 & 14. Barns. 15& 16. Experimental Buildings. 17. Creamery. 18. Farm House. 19. Sheep Barns.  20. Piggery. 21. Feed
92. Water Works. 23 to 82 Dwelling Houses.  83. Gymnasium. 34, Coal and Ice Houses. 35. Water Tank. - 2
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REPORT OF THE DEPARTMENT OF AGRICULTURE.

8. A. KNAPP, PROFESSOR.

The following report outlines the work of this Department for the
biennial period closing November 14, 1883.

INSTRUCTION IN AGRICULTURE.

In the ninth biennial report the following statement was made in
regard to the course of instruction in agriculture in the Iowa Agricul-
tural College :

“The present college course in agriculture seems to meet the wants
of such pupils as desire to become proficient in husbandry and have
chosen this great department of industry for a vocation. The several
studies pursued have been selected with a view to solve, in a practical
way, the problems of the farm, from the standpoint of the owner or

manager; and with the design of aiding him, as far as practicable, to

become a wise observer and successful operator upon the farm. While
it is not claimed that perfection has been reached in a question so
diffleult of solution, it is thought that this course more comprehen-
sively and successfully outlines the work of the agricultural student,
and traces the proper means between skill and general theory, than
any that has hitherto been formulated. The pupil is regarded as the
intelligent owner or manager of a farm, and the several problems that
arise in farm improvement, drainage, stock-breeding and the dairy,
in the soil and application of manures, in the production of the
cereals and grasses and their economic uses in husbandry, are care-
fully discussed from this entirely practical standpoint. Sufficient
manual labor is given under a competent foreman to familiarize the
pupil with the methods necessary to the successful application of
principles involved and to give him a reasonable amount of skill.

It is not, however, presumed that the student in agriculture, after

2
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a course that has taxed his full energies, will be as skillful in ordi-
nary farm industries as one who has spent an equal amount of time
upon the farm; but the superior knowledge and mental discipline
acquired are considered more than a compensation for any temporary
lack in skill, and fully vindicate the wisdom of a thorough education
for the farm.”

Two years of added experience have served to confirm these opin-
ions, The first class in the special course of agrieulture, graduated
November, 1883, In September previous, Mr. George W. Curtis, of
this class, was elected Professor of Agriculture and Horticulture in
the Agricultural and Mechanical College of Texas. That progress-
ive college sent its president, Prof. H. H. Dinwiddie, and its secre-
tary, Prof. L. L. MeInnis, north to secure the most competent man
for the department of agriculture, and Mr. Curtis was selected after
a most careful investigation of college courses of instruction and the
fitness of applicants,

In a late report, President Dinwiddie makes the following allusion
to the Towa Agricultural College:

“The fact is recognized that some of our most thoughtful people
regard the proper conduct of an Agricultural €ollege as an unsolved
problem.

“This is a serious error. Tt is true that the greater number of our
state agricultural colleges have failed. Buta few have succeeded
brilliantly, and guided by the experience of one of the best of these
the professor of agriculture here finds nothing problematic in the
general plan which he has marked out for his course. The institu-
tion of which he is a graduate, has during the fifteen years of its ex-
istence solved the problems of agricultural education in America and
is now filled with earnest, enthusiastic students preparing to become
practical scientific managers of farms.”

The interest in this department of instruction has greatly increased
in the school as the work has progressed and become more clearly
outlined. During the two years past the number of students in the
several classes in agriculture were two hundred and twenty-four, di-
vided as follows:

TR IIRD AT QUG L 1 aiv e o e e s s s 121
The science of stock-breeding............. T R R R T £0
Science and practice of dairying........ ....cvveeeveieririvinseininins vo 89
Scientific stock feeding and experiment stations........................ 11
Grasses and forage plants................ R T AR PR S R 3

224
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FACILITIES.

The difticulties in the way of placing the instruction in scientifie
agrienlture upon the same basis as other departments of science are
neither few nor slight, and require the element of time. So far as
instruction in the general means and methods of conducting a farm
the appliances are ample to meet the demands. Samples of various
ways of cultivation, drainage, mowing, fencing, building, of the pas-
ture, meadow, cte., are at hand. With the new creamery building
and Vapp:n‘utns every pupil in the dairy class can have practice in the
manufacture of butter and cheese with the various methods of pack-
ing, storing and marketing.

The students in grasses and fodder plants are well provided with
the facilities for the investigation of the several problems relating to
the grasses. There are plats of alarge number of grasses at hand.
These are neatly kept. The daily temperature of the soil, rate of
growth of the plant, amount of grass and hay per acre, and the early
and late growth are carefully determined.

In scientific stock-feeding the College cannot provide the means
sufficient to demonstrate even the simpler questions under investiga-
tion.

This should receive the early attention of the Legislature, to the
end that the improvidence and waste of the present system of stock-
feeding may be thoroughly exposed, not only to the scholars, but to
the whole State.

THE FARM,

In order to note the progress made upon the farm, attention is

called to changes in the number of acres devoted to the various pur-
poses in 1881 and in 1883,

| o1ssi. | 1883

By R g o T e e o 40 acres. 10 acres:
Land under cultivation 104 acres.| 70 acres-

BRI DI O oA v el v WAl 5 s Sy 3 By g s 105 acres. 185 acres.
Wpoodland o T e e S LA RGN SR 80 acres-

Bottom land pasture. . .
Wood and tmxx)bar IRRIMAERRC I T e 200 acres.|104 acres.

A79 acres. 699 acres.
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It will be observed that the farm has become better balanced by
these changes, and less liable to disaster in case of wet seasons.

Pasturing is now continued well into December instead of closing
in October as formerly.

FARM BUILDINGS AND IMPROVEMENTS.

It should be observed that the buildings and general equipments of
the farm are much more complete than at any former period. Itis
now possible to keep the several classes of stock separate and thus
determine the relative expense and income of each. The improve-
ment of the upland by tile drainage and the bottoms by leveeing has
gone forward with such rapidity that many acres formerly of little
use have become the most valuable portions of the farm.

HORSES.

The policy of placing upon the farm representative animals has
gone steadily forward, though somewhat slowly, owing to the de-
mand of means for improvement.

There are twenty-four horses and colts upon the farm, classed. as
Clydesdale, Norman, Coach, and Hamiltonian. They serve as means
of illustration in stock-feeding, and do the work upon the farm.

CATTLE.

There are eighty-four cattle of all kinds; twenty-four Short-Horns,
ten Frisians or Holsteins, two Jerseys, and forty-eight high grades.
As soon as practicable there should be representative animals of
other standard breeds. \

SHEEP.

At this date one hundred and five ewes, pure South-Down, pure
Shropshire-Down, and cross-bred Shropshire and South-Down, and

sixteen bucks comprise the flock. The Downs are giving excellent
satisfaction.

SWINE.

The herd of swine consists of thoroughbred Poland-Chinas and

Chester-Whites, to which should be added sixteen store hogs for
experiment.

1883.] DEPARTMENT OF AGRICULTURE. 13

FARM CROPS.

For full reports upon farm crops and field experiments, I respect-
fully refer to Annual Reports of the Farm, for 1882 and 1883.

FINANCIAL STATEMENT.

If the College farm be regarded as apparatus with which to illus-
trate and demonstrate the various problems arising in the practical
management of farms, it can never make a strong financial showing.
Farming for profit requires that definite plans and methods be chosen
and tenaciously followed; that the lines of stock be few, and that the
crops be restricted to such as are necessary for the work in hand.
Farming for instruction requires that the variety of farm work
should be wide to illustrate methods; that specimens of most breeds
and their grades should be kept to test relative values.

Quite a portion of this work can never be made profitable from a
financial stand-point. For example, the keeping of animals in pairs
as specimens is necessary for instruction, but poor policy for [.)roﬁt.
Students are the best employes upon the farm —earnest, intelligent,
and industrious; but labor by the hour and for a short time is expen-
sive, and, as a policy, is justifiable solely upon the necessities of edu-
cation. :

Another point should be noted: That the College farm, while one
of the best to illustrate varieties of soil and methods of improve-
ment, is axpensive, as every field requires heavy manuring, or drain-
ing, or leveeing, or brushing.

The expenditures for various purposes upon the farm, for the year
1882, exceeded the income $3,703.67, and for the year 1883, $2,777.62;
total, $6,481.29.

During this period $1,784.54 were expended for experimental and
instructive work; $2,253.15 for permanent improvements, mainly tile
draining and leveeing bottom lands; $697.14 for tools and apparatus;
total, $4,734.83.

If the increase in inventories for the two years be added, $2,233.74
(which is mainly in pure breed cattle and produce), the total. is
$6,968.57, leaving a balance of $487.28 in favor of the farm. During
this period the sum of $2,173.71 was paid by the farm for student
labor, all of which contributed to the cause of educa..tion.

JREe—————
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plamntinnﬂ, flower gardens, ete., we find the majority of the mem-
bers of the large Freshman class to secure a clearer idea of the rea-
sons for modes and methods in tree, shrub and plant growing, than is

possible with the ordinary laborer in nursery or fruit plantations.

R i gy

With the student this work becomes a series of consecutive studies
and methodic observations. Relatively few leave the Freshman

CONDITION OF THE DEPARTMENT OF HORTICULTURE class without re‘alr/.m.g the important fact tlfat tl}«- vul'ue of all horti-
cultural operations 1s as the thought put into it. Scarcely a week

AND FORESTRY, 1883. < now passes that we do not hear of some neighborhood on the great

prairies where the successful culture of the strawberry, the grape,

! ete., was first inaugurated by a student whose name appears on our
i J. L. BUDD, PROFESSOR. . Freshman roll of two, three or four years ago.

gl s . - In the Sophomore and Junior years horticultural instruction is onl
My initial report, six years ago, represented the Department desti- P . y

i tute of all needed facilities for storage, propagation, experimental
work, and even class-room instruction.

With due thanks to the Legislature, our Board of Trustees, and
the President and Faculty of the College, I am now pleased to report
fair to good appliances, fixtures, and conveniences in all our lines of
{H work., As the years go on, we have reason to hope that the Depart-
! ment in all its appointments will compare favorably with those of
the older schools of Horticulture and Forestry in Europe.

given to the students in the agricultural course.

h The Sophomore year is mainly given to forestry, ornamental trees,
shrubs, perennial flowers, bulbs, etec.
The field inspection of growing specimens is followed by lectures

on propagation, planting, uses, ete., of all trees and plants which may
profitably be planted in our climate. The supporting studies in bot-
any and physies, in the second term, permit the use and retention of
technical names of the economic plants, and the comprehension of
‘ valuable lessons on the relation of trees to climate.
i INSTRUCTION IN HORTICULTURE. 4 In the first term of the Junior year the first text-book is used.
! While many of the lessons of “Lindley’s Theory and Practice of
' Hortieulture™ are not applicable to our soil and climate, its use as a

-

The lectures and line of practice in the Freshman year are

arranged with special view to the facts that horticultural instruecti : : E ¥ 4 :
8 l i text-hook permits the introduction of generalized views on vital

is confined to this year with all students, except those taking the W sl P
1 > 5 force, germination, root and stem growth, climatic modification of
i agricultural course; and none of the students in the large class as Rl : Ran s -
il . XL ; g leaves, climatic adaptation, ete., of vital importance to the prairie
| i yet have been profited by the supporting studies in applied science, hortiotltarist s
\ . gs ¢ st
‘ F Hence the lessons and practice are confined to the history, propa- ) : :
1 ) p Three lessons per week, during the second term, are given to a
i gation and management of the small fruits, the apple, pear, plum and : : ; : !
b : . ¥ 3 general review of the subjects already considered, with lectures on ‘
NE cherry, with closing lectures on nut-bearing trees, propagation and " ; ‘
i o e R A R e R ] 3 such divisions of each topic as may be better comprehended by the j
4 . emgnt gy e ’ i ef “l:"’ }}))ropa(;;;tlon e & v more advanced student ie the sciences relating to the industries. i
1 : ent of a se i J . : . e 20
ganh itati g by v Sk c.':;:a b ke s;"d' owe:rs. As the Junior class is relatively small, the principles, modes, and 4
th recitation ¢ D rev : : = . :
bRyl te;" :I)mmen(,'es wll t,a review snd disoussion of the b methods considered can be verified and impressed by practice and
0 § presented 1 d . ; * . . Pel 2
P e e i % observation in the horticultural museum, the grafting room, the pol

By completing each topic before another is taken up, careful atten-
tion to the note-taking of each student, with required inspection of
and practice in the adjacent fruit plantations, nursery grounds, lawn

plant rooms, the fruit plantations, the great collections of ligneous :
plants under trial, and the artificial and natural forests.
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EXPERIMENTAL HORTICULTURE.

An intelligible outline of our work in experimental horticulture
would occupy more space than can be given in this report. The part
of our extended work most likely to benefit the great Northwest, is
noted somewhat in detail in the College Bulletin, entitled, “ Experi-
ments with, and investigation of, North of Europe Fruits, Trees and
Shrubs.”

Of this division of our work we reported four fears ago: “We
now confidently predict that many of the varieties of the apple we
now have in nursery from this region (central Russia), will prove
just what we have been seeking for during many years past, viz.:
good-keeping sorts, of large size and good qualities for different
uses, produced on trees capable of enduring any phase of our cli-
mate.”

Since that time we have grown and distributed for trial fully fifty
thousand of these trees. These have been sent out in small lots to
all parts of our State, and in limited quantity to Montana, northern
Nebraska, Dakota, Minnesota, Manitoba, western Ontario, the Prov-
ince of Quebec, the most trying portions of Vermont, etc.

The erucial winter of 18823 wrought havoc with the varieties of
more southern extraction, but no complaint has come of the winter-
killing of the trees from the great steppes north and east of the Car-
pathians. In the trying portions of the prairie States, the feeling
is now becoming general that the work here inaugurated will prove a
blessing difficult to estimate in dollars and cents.

Where top-worked, many of the varieties have already borne fruit
which in size, appearance and quality has far exceeded the expecta-

tions of those who have believed all Russian fruits coarse in texture

and rough, acid, and austere in quality.

On the College farm we have fruited the past year Russian varie-

ties of the apple which are proving good keepers, and in quality
fully equal to the Fameuse.

Since the above report was made to the Governor, I have been con-
firmed in my belief regarding the fruits of central Russia by a per-
sonal inspection of their orchards, and the testing of the quality of
hundreds of the varieties grown on the great steppes. Even six
hundred miles east of Moscow, on the fifty-fifth parallel of north lat-
itude, and over one thousand miles inland from the sea, I saw great
orchards loaded with fruit comparing favorably with our Winesap in

1883.] DEPARTMENT OF HORTICULTURE. 17

size, color, and quality. If in this arid region, liable to a tempera-
ture of forty-five degrees below zero in winter, apple-growing may be
made profitable, I see no reason why the most trying portions of the
Northwest may not enjoy home-grown fruits. Six hundred miles
gouth of this point, where dent corn will ripen, and melons and toma-
toes luxuriate, yet where the winter temperature often reaches forty
degrees below zero with little snow, we saw on black prairie soil great
orchards—one near Saratov had 12,000 trees—loaded with fall and
winter apples far more beautiful than our common sorts, and fully
their equal in size and quality. The representatives we have of the
fraits of this section of interior Russia, have not failed to start from
the terminal buds, like our well-known Duchess (a stray from the
provinee of Simbirsk, adjoining Saratov), and we have every reason
to hope they will prove very valuable north of the fortieth parallel
on the prairies. The reports made by our hundreds of trial stations
in all parts of the west are recorded, and we hope four years hence
to receive as many favorable responses as now in regard to the beha-
vior of the strangers from the only climate and soil like ours in the
world.

Of the prospective value of the pears of the limitless steppes north
and east of the Carpathians, I have now a much higher opinion than
I expressed four years ago. The statement that “the fruit)is repre-
sented to be of good size and of excellent quality for culin;ry use,”
was made from the truthful reports of Dr. Regel, of St. Petersbur’g
and Dr. Arnold, of Moscow, and referred to the fruits grown as fa;
north as Moscow and Kazan. From four to six hundred miles south
of these points, on the rich black prairie soils we have referred to in
this connection, we saw old trees loaded with excellent pears for des-
sert use. So far, we find these pears as hardy in wood as the Duch-
o8 apple, and we have no more reason to believe they will be fatall
injured by blight than the apples from the same plains. .

We a.re now preparing to send out the trees for trial. Some of
them will be found hardy even in northern Dakota,

With the cherries of the steppes we have as yet done nothing ex
cept to place in orchard a few trees imported last winter from Vgoro:
nesh and Orel, Russia. We have just received another consignm
of small cherry trees for the experimental orchard from Rxgs, Ru &
and we expect in the spring consignments for trial from five diﬂer”e:;
portions of northeastern Austria and central Russia. We cannot send

p -
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out plants for trial until we can grow scions in tl‘le trif;l or('.hard: l“’e
have tried repeatedly to import scions, }'mt invariably they have
arrived in bad condition for successful gmftlfng. ' -
As train loads of fine cherries are grown in the province of V]:::l:
mir, one hundred and fifty miles east of Moscm\',. .we can sa: ('..\
assume they can be grown on the most exposed prairies of northern
I(,;‘l:‘.tlu- carlier stages of our cxpcrimcn.ml work the want uf' proper
facilities, and the very limited apprnpr.iatmn from the col!ege mlterels:
fund “prevented rapid advances. During t.hc past two l}oa:'s t“lle :he
nual appropriations of $750.00 h\ tl.u- Ivgxslnlture l\as. 128 :nc g
work and permitted the investigation amjl lmpO'l‘tﬂtl‘()ll of ro :
plants and scions on a larger scale, as nut(‘cl. in the itemized statcmenf
on a subsequent page of this report. It will be seen .that] the s:m 0-
$500.00 of the State appropriation .of _1882 was used in .tle par. payf
ment of expenses incurred in investigation and Personal mspectlo'r;‘ loe
the fruits, trees and shrubs of the steppe portions of Eu;o};)o.." f:".
remaining sum of $250.00 was used for the paymer‘n 0 fl x:) b
rooted plants and scions selected from the great ,collectlo;s 0 .c: o
ern regions rich in hortieultural products long before Amerie
dl?;‘.ﬁ:e;::;u appropriation for 1883 the ﬁnano_ial stm.ement. sh::::
mainly unexpended, for the reason that the bills fm-f e;pieréniclae :
stock are received after the close of t.he fiscal year of t &f o ,.f 5
and the sum of $200.00 is to be used in the construction od aor E lf:
agating frame which has long been one of the urgent needs

Depanmnnt. -

ORCHARD,

The bearing orchard of about twelve ?xundred trees was plantedtht::
and twelve years ago with such varieties of the apple as w.erewere
common in the nurseries of central Towa. . Thc. many vacaxl.cltfas i a;
replanted in the spring of 1877 by the .wnter with ’such. \mrleDlesh ‘
hardier type as Gros Pomier, Walbndge', Plu'mbs Cider, l_nc es;
ete. In common with all orchards in this region, orx rather low wef
aoii the last test winter either killed or irreparably lnj.ur.ed alllu'ees v:'
the ’gmde of hardiness of Ben Davis, Jonathan, Domn:ue, F;‘ ton, W,
W. Pearmain, Stark, Red June, and even Suton'Strl!)e. :'T;alnse,
Gros Pomier, Cole’s Quince, Walbridge, Plamb’s Cider, Willow,
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Roman Stem, and others of this grade of hardiness, were not killed,
but more or less lowered in vitality.

The absolutely perfect trees are the Duchess, Wealthy, Tetofsky,
and the crabs, of the one hundred and twenty sorts shown on the plat.

Plumb’s Cider and Drap de Or are perhaps next to the above the
most perfect trees in the whole collection.

This wrecked orchard is a lesson in experimental hortioulture appli-
cable to a large portion of the central district, with rather moist, rich,
dark colored soil.

EXPERIMENTAL ORCHARD,

Adjoining the above orchard, on c¢ven less favorable soil, we have
an orchard of about one thousand trees containing two hundred and
fifty varieties, top worked on Gros Pomier and Duchess stocks.

With the best light we then had, and the scions obtainable four and
five years ago, the purpose was to place in one collection the hardiest
known apples of both continents,

With the farther experience, observation and investigation of to-
day fully one half of the varieties then grafted would be superceded
by others known to be still hardier and better,
this true of the Russian varieties, as at that time
ties of the fruits of Russia were obtainable,
own and other States pronounce this the most in
hardy trees to be found in the States.

The only trees to be found in the whole orchard injured by the test
winter were seedling of seeming promise exhibited at the meetings of
the State Horticultural Society, and a portion of- the Russian varieties
known to he winter, which were kept cut back for scions and bud
sticks, The persistent cutting back of the young wood so lowered
the vitality of the Gros Pomier stock that the past winter about
ruined them as happened even to the Poplars from which we have
persistently taken off the young wood for propagation.

Aside from slight losses of this character, and a few trees girdled
by rabbits, the whole orchard made a vigorous growth the past sum-

mer from the terminal buds, and many of the varieties have borne
fruit.

The few vacancies will
now kuown to b valuable

More especially is
only the coast varie-
Yet visitors from our
teresting collection of

permit the introduction of many varieties
y witlmut'éxtending the orchard limits,

ol

;-_p‘tjugt,j..-
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-~
SMALL FRUITS.

The strawberry is grown in considerable quantity for the use of the
families on the ground, and for the boarding department.

With a view to reporting their relative value for the press and in
bulletins, and for the observation and instruction of students, we grow
many seedling sorts, and give trial to varieties whose claims are urged
upon the attention of the public by interested parties.

But the main crop is of varieties found to give, under proper man-
agement, the best crop of the best fruit, such as Crescent Seedling,
Charles Downing, Green Prolific, and Downer’s Prolific. The grow-
ing of large crops of this fruit, under the care and daily observation
of our students, results in getting up an interest in strawberry grow-
ing in many neighborhoods where paying crops of this luscious fruit
had not been known.

In like manner the vineyard is managed mainly with a view to
giving an abundant crop for the use of the boarding department.
Even the past unfavorable year we were able to harvest a bountiful
crop of well ripened fruit.

While we plant varieties known to have defective foliage for ob-
ject lessons to students, and place promising new sorts on trial, the
main crop as yet is Concord and Coe. The pruning, laying down in
autumn, taking up and putting upon wires in the spring, cultivating,
fruit-picking, etc., is done mainly by students, and the practical
knowledge thus gained is extending grape culture in the State rap-
idly.

With the other small fruits, including many varieties of the Dwarf
Juneberry, we are experimenting for the benefit of horticulture in

the State and student instruction.

VEGETABLE GARDEN.

As wi‘h the small fruits, the vegetable garden, in the selection of
varieties, ete., is managed with a view to the abundant supply of the
boarding department, and the instruction of the students in the mat-
ter of varieties, and best modes and methods for varied soils and
geasons. Many of the newer vegetables and roots are grown with a
view to reporting for the benefit of the public.

In like manner, the flower gardens, hot beds, propagating frame,
plant house, shrubbery plantations, forestry plantations, etc., are man-
aged with a view to their practical uses, and for the instruction of
students assisting in their management.
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STUDENT LABOR.

In the different divisions of horticulture student labor is em-
ployed to the extent of about eight hundred dollars during the col-
lege year. The usual price paid is ten cents per hour, but ‘:ul\'anccd
students who assist as foremen receive from twelve and a half to
fifteen cents per hour.

Does student labor pay? This question is often asked by visitors
the press, and our correspondents. In dollars and cents, we mus;
answer, no! The labor is detached, and for short periods. When
the class bell rings the student must leave, and a new and perhaps
inexperienced hand must take his place. It is evident that all divis-
ions of the work must have the constant supervision of those famil-
iar with the special work, yet we cannot dispense with student labor
nor can we as yet adopt the European plan, which assumes such de-,
tached student labor to be educational, and no more entitled to wages
than work in the laboratories of the scientist.

In Michigan the Agricultural College struggled with this student
labor question for years, and finally surmounted it by securing from
the legislature an annual appropriation of §4,500 to assist in the per-
petuation of the system.

APPROPRIATIONS NEEDED.

We need a respectable greenhouse, means to start a creditable
arboretum, and many other fixtures and appliances, possessed by the
most.una.sauming School of Horticulture and Forestry in Europe;
but, in view of our urgent needs in the other departments the’
Trustfaes only ask that the money expended by the writer i:or a
dwelling-house on the college grounds be refunded by the State
When the house was built it was impossible to secure an appropris:
tion f:or a Professor’s house on the college grounds. That it is im-
peratively necessary for the Professor of Horticulture to live on the
grounds need not be urged. In 1877 I urged upon the attention of
members of the Legislature the question of refunding the money I
had expended, for the erection of an urgently needed house, on Stite
property, for the benefit of the State at large. Appropriat.i:ma sadl
needed, fo.r the houses of other Professors have since been ma:le. {
3:ope the time has now come for an appropriation for the house which
Jack built,” perhaps very foolishly, on State property.

R
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REPORT OF THE DEPARTMENT OF VETERINARY
SCIENCE.

M. STALKER, PROFESSOR.

During the last year the facilities of this Department have been
added to by the erection of a small building, to be used as an infirm-
ary. While the building is of sufficient size to serve as a place for
holding clinics, it has proved totally inadequate to the demands on
the Department for hospital work. During the year about fifty
boarding patients were received for treatment, and three hundred
cases presented at the clinics. A nominal charge is made on patients
kept for treatment in the hospital —a charge sufficient to cover the
expense of this branch of the work. The treatment in most cases
has proved satisfactory. No case receiving treatment at the hospital
during the year has proved fatal.

The demands on the Department from various portions of the State
have been far in excess of former years. I have so far as possible
responded to these calls when there was satisfactory evidence that
the disease was sufficiently serious to justify making an examination.

This work has taken me into about one-half of the counties of the
State. In some instances I have been enabled to render more or less
valuable service in the suppression of contagious disease. There has
been no considerable loss of stock during the year, except from local
causes. Ergotism, glanders, and cerebro-spinal meningitis have
resulted in the destruction of a number of individuals in different
parts of the State.

During the year, ten special students have received instruction in
this Department, in addition to the Senior Class in the general col-
lege course. Instruction is given by lectures, text-books, and practi-
cal work. A clinic is held every afternoon at the hospital, at which
attendance is required of all students,
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I would again call your attention to the importance
the necessary legislative appropriation to erect a convenient building
to be used as an infirmary. An appropriation of ten thousand dollars
is needed to erect such a building. The demand is not for a building
that will shelter a large number of animals, but for such accox'nmod:f)-
tions and appliances as will enable the Department to carry on suc
cessfully its work of instruction and experimentation. Th; import-
ance of this long-neglected work is now beginning to be felt, and the
sum required to carry out these plans is but a small investment as
security on so large a property as the stock interest of the State.

of securing
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The work-shop practice consisted of all the operations found in

sl e i S S S

modern shop practice, such as filing, fitting, chipping, and problems
on the machine lathe, planer, shaper, drill, and many on the hand

—— e

lathe. Owing to the cramped condition of the department many

branches of instruction have to be omitted which would prove of
great advantage to the school.

In the class-room workshop-tools and appliances were taken up and
systematically discussed, each machine or tool described, and all the
different operations and kinds of work that they were intended to do
explained. '

DEPARTMENT OF MECHANICAL ENGINEERING.
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A. T"(’DMSON~ PROFESSOR.

At the last session of the Legislature there was appropriated the
cum of §5,000.00 to build a building for the School of Engineering.
From the cramped condition of the Departments of Mechanical and
Civil Engineering, the building had to be so planned as to contain
shops and recitation rooms for these two departments. A little con-
sideration will show that this is a very small sum with which to put
up a building which is to represent the great industries of the State
of Towa. It is entirely inadequate for the purpose of the school, and
does not at all compare with the liberality of our neighbor States
which have made appropriations for the same purpose. I therefore
ask that the Board of Trustees urge the coming Legislature to appro-
priate the sum of $12,000.00 to build additions to the part now
erected by the above appropriation. If the State of Towa is going to
give her sons an industrial education, why not furnish buildings and
facilities to give them the best in the land?

The following is an exposition of the course of study pursued dur-
ing the past two years by the different classes:

In the Freshman Class in mechanical drawing the principles were
taught in the class-room, each student being required to make forty
drawings, beginning with lining, graining, line drawings in projection,
shading, shadows, isometrical perspection, and perspective; making a
progressive course from the simplest problems in projection to the
most intricate in perspective. '

The Freshman Class in the mechanical laboratory was the same as
that in drawing. This class, owing to lack of room, had to be di-
vided, giving only one half the time that should been spent at this

work.

The Sophomore Class in principlos of mechanism and cinematics
take up in succession the following subjects: Transfer of recipro-
cating to circular motion, motion in a straight line, motion in any
plane curve, motion in any curve not in the same plane; pairs of ele-
ments, trains of mechanism, rolling contact, sliding contact, wrapping,
connectors, general principles of aggregate motion, combinations for
producing aggregate velocities, adjustments, properties of friction
butting friction, twisting friction, friction wheels, coil friction uni:
versal joints. :

The Junior Class in analytical mechanies is taught by the use of
.\V(md’s Elements of Mechanics. In many of the s\ubject,s'treated of
in ?his work such as falling bodies, center of gravity, moment of in-
ertia, attraction and repulsion of forces, the loaded cord, and many
others, there is a free use of the differential and integral caleulus
thereby giving that training of the mind and power of reasoning’
necessary to the solution of many physical prdblems, which often
oceur in proportioning structures to resist the strains that are to come
upon them. In addition to the text, the different subjects are further
elucidated by means of lectures and independent problems. In the
smdy' of the resistance of materials the calculus is again brought to
our ax.d, in the discussion of such subjects as work of elongation, bar
of uniform resistance, determination of the equation of the el;stio
curve, beams of uniform resistance, and angle of tension. From the
r(lasul.ts. of many experiments are deduced the laws and coefficients of
:o::uc]x:', modulus of strength, strength of columns, and practical

'I‘.hus f.ar the studies are preparatory to the study of mechanical
engineering, which is mainly taught in the senior year, and embraces

/
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a study of the prime movers, which inchtde the steam engllx:e, :vate(;
ndmills, water engines, air engines, also the com u.s 1oneﬂi
fuel, the efficiency of furnaces, principles of- th-er-moczlynanil;is, >
ciency of steam and other engines. In the junior an. selz]n drayﬁin
the cinssea practice in the mechanical laboratory, also in the g

y igi i i y lete
room where the make orlgmal demgns for machmer) and comp
’

detailed drawings of the several parts.

wheels, w1
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REPORT OF THE DEPARTMENT OF CIVIL ENGINEERING.

C. F. MOUNT, PROFESSOR.

The object of this course of study is as far as possible, to fit the
graduate for the immediate entrance upon the' duties of a civil en
gineer. The scope of the instruction given here, although probably
not as wide as in the purely engineering schools, is constantly being
widened. The subjects now embraced are about as follows: Plane
surveying, railroad surveying and construction, retaining walls,
bridge engineering, foundations, specifications and contracts, ma-
sonry, sanitary engineering, mechanics, resistance of materials, ete.,
and a complete course in mathematics, embracing algebra, geometry,
trigonometry, analytical geometry, descriptive geometry, calculus
and analytical mechanics.

Plane surveying is taught by class work and by actual surveys.
The latter embraces surveys of fields of various and complicated
forms, the calculation of their contents and the platting to a scale,
from the field notes. All plats must be neatly and accurately done
upon a good quality of draughting paper.

Railroad surveying is taught in a similar manner, two afternoons
per week, for about three fourths of the term, (second term sopho-
more year) being spent in field work. The field work consists in
laying out general and special problems in simple, compound and
reversed curves, such as occur in actual practice. This same subject
is continued through the junior year, embracing in the first term the
subjects of excavation and embankment, trestles, piling bridges, ete.,
supplemented by field work. In the second term (junior year) the
survey of a limited line of road is undertaken and completed.
Grades and curves are determined, after a preliminary survey has
been made, grade stakes set, curves run in, excavation and embank-
ment calenlated, and the work placed in condition for the grading to
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be done. A complete topographical map of the line is made and the
profile platted.

The subject of bridges is studied during the entire senior year.
The first term is devoted to the determining of stresses in the differ-
ent members of the several types of trusses, and the second term to
the study of foundations, connections, form of members, allowable
stress per square inch in posts, chords, ties, wind-bracing, ete., wind
pressure, effect of fatigue of metal, and such other topics as are re-
lated to bridges, culverts, abutments, piers, ete.

Bridges in the vicinity are examined critically and detail drawings
of them made in order to familiarize the student with the methods of
making connections. One or more or original designs, with stresses,
size of members, plan, elevations and detail drawings are required of
each student.

Trips are taken to different parts of the country to examine the
engineering works of importance, from an engineer’s standpoint.
The trip of the past year embraced Chicago, Cleveland, Buffalo,
Niagara, Portage, New York City, Brooklyn, ete. The only object
of such trips being to give the student ideas of how the best class of
engineering works are constructed. Thanks are due the Lake Shore
& Michigan Southern and the Erie railroad officials for favors shown
the Department during this trip.

It is the intention of the Department to continue these trips to
different points whenever possible, they being made during the sum-
mer vacation.

Sanitary Engineering is taught mainly by questions given the stu- :

dent, the answers to which he must learn from reading in the library
and upon which he is examined at the close of the term. The other
subjects tanght in the second term senior year are given almost
entirely by lectures.

In descriptive geometry and stereotomy about forty plates of draw-
ings (twelve by eighteen inches) are prepared, each involving one or
many of the problems in the text-book.
practical application of the principles taught is a leading feature,
and we think should be in all technical education. Not only to know

-
3
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In all subjects taught, the |

how a thing should be done but to be able o do t’.at thing is what is .

wanted to-day.
The Department is fairly well equipped with instruments, draught-
ing tables, ete., its present need being more room. We have three

]
-
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transits (with latest improvements), two levels, compass, chains, steel
tapes, pins, poles, cross-section rods, maps, drawings, and like mate-
rial for instruction, but have not nearly enough room to use these
articles to the best advantage. The engineering library contains
many of the standard works on such subjects as bridgc.;, railways,
tunnels, sanitary engineering, water supply and surveying, and adlli-
tions are being constantly made.

The Department is constantly growing in the number of students
who enter, and it is the constant endeavor of the College to advance
the course of study and make it more technical, in order that its
graduates may take still higher positions upon graduation.
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REPORT OF DEPARTMENT OF BOTANY.

REPORT FOR 1882

¢, E. BESSEY, PROFESSOR.

Gentlemen of the Board of Trustees:
I have the honor to present you my annual report as Professor of

Botany.
CLASS WORK.

During the first term my classes included seventy-eight students,
disposed as follows:

Sophomore class in Systematic Botany........ccooevieiiiiiieniiaene.. 52
Junior class in Vegetable Anatomy and Physiology......cooeveeenn, g 24
Junior students in Advanced BOANY......coooeoiirirmnanrmmarnnaenines 2

These required twenty-one hours per week of actual attendance in
the class-room or laboratory, or an average of four and one fifth
hours per day. This does not include the time necessary for prepa-
ration for the work in the class-room, or the collection of material
for the laboratory, which required from one to three hours per day.

During the second term my classes included one hundred and

seventy-six students, disposed as follows:

Freshman class in Elementary Botany . .......ooovivvinervrnanerrmeeenes 113
Sophomore class in Vegetable ANALOMY. .. coveririiesonssraiasancnsse ey
Junior students in Advanced Botany ......... N A ap A3 B Leanenines 2
Junior class in Landscape GArdening ..........ccocvureerarrannnenees 25
* Junior class in HOTtICulbure. . . ..covuveenrvervnmierinnmrimnaesaiens 6

These required twenty-three hours per week of class and laboratory
work, being an average of four and three fifths hours (4 3-5) per day.
During this term the work of preparation was considerably greater,
requiring not less than from two to four hours per day.

In addition to the foregoing, during the month of August a teacher

-
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from the High Schools of Indianapolis received instruction in ad-
vanced botany, spending the whole of each day in the laboratory.

The class and laboratory work was carried on during the gr‘eater
part of the first term in the Horticultural Hall, Professor Budd hav-
ing kindly offered his rooms for the purpose, after the tornado of
April 8th. We were much cramped for room, but yet managed to
get on very well. The very large Freshman class in Botany in the
fall term; crowded the lecture room to its full capacity, wa.rning us
that if the number of students in the College should increase to any
great extent, the questiop of rooms for classes will become a moa.t
serious one.

As to the nature of the instruction given in botany, I may say that
it has been this past year, in nearly every particular, the same as that
of the year 1881. Beginning with the simpler and easier parts of
the subject, the student was led successively to the more and more
difficult and complex portions, the aim throughout being to give
rather a practical knowledge of plants and their manner of living.
than to dwell upon the study of technical botany, which is of import:
ance mainly to the systematic botanist, and of but little value to
those who propose to follow the ordinary pursuits of life. The
work in the laboratory supplements, as nothing else could, the class-
room instruction, and I am happy to say that every year this work
:;a:o:lx:: more popular with the students, and, I think, more profita-

> "

APPARATUS.
As will be seen by an examination of the inventory taken the 13th

inst. and filed with the Treasurer of the College, the total value of

the. property belonging to the Botanical Department is $3,623.35.
This is divided as follows: :

Laboratory apparatus, i. e., microscopes, specimens, dissecting in-

struments, tables, cases, etc...................... o S5 W vea A $ 1,616.85
Herbarium and Cabinet, i. e., botanical specimens, cases, ete. .. .. 1’6%‘60
Leecture Room apparatus, i. e., chairs, charts, etc................. '880.00

4 ) B R U T R W RO CE St g $ 3,623.835
............... vl By

The laboratory is again in good condition, the losses by the tor-

nado (about $300.00) having been nearly all made good by the appro-

priation made by you in May last. The new microscopes have done
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good service, and have enabled much larger classes to be accom-
modated.

The lecture room has been made usable, and enough chairs have
been added to the old stock so as to enable us to seat a class of over
one hundred. The chairs are not yet fastened to the floor, and the
room is therefore not as easily kept in order as it should be. Several
curtains also are wanting, they having been destroyed in the storm.

The Herbarium room has not yet recovered from the tornado
effects. The material was moved back into it, and temporarily ar-
ranged in the cases, but it has been impossible to secure the time
necessary to a careful rearrangement of all the specimens. Consid-
erable additions have been made to the collection, among which may
be mentioned the following: Two hundred and fifty Southern plants,
five hundred Utah and California plants, one thousand English
plants, fifteen hundred German plants, besides other small lots aggre-
gating about two hundred or three hundred more, making in all a
grand total of additions of about thirty-five hundred specimens.

During the last month I have been engaged, with the help of Mr.
J. C. Arthur, in an attempt to put in order that part of the collection
which contains the parasitic fungi, the lichens, mosses, ete., and have
succeeded in doing so quite satisfactorily. When this work of ar-
rangement is completed, this College will possess one of the best
collections of plants for study in the country. It already furnishes.
far better facilities to the student and specialist for obtaining a
knowledge of the vegetable kingdom than is offered by most other
herbaria in the west. The additions made this year have been par-
ticularly valuable in furnishing plants of economic value in horticul-
ture, agriculture, and medicine.
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BEPORT FOR 1883.

C. K. BESSEY, PROFESSOR.

Gentlemen of the Board:

I have the honor of submitting herewith my report, as Professor
of Botany, for the school year just closed.

CLASS WORK.

During the first term the following classes were taught:

Junior Class in Vegetable Anatomy and Physiology ..................... 29
Sophomore Class in Systematic Botany ..................c.ocoiiniinnnn. 79
e T e e R N W L R e B 2
BTSN T8 TN WOIE 4« sie b5 inve slin s vmwei v s s Sohwndn sisah o sl o pracis 3

DR R DR . s o svmh s b wa A s s et s b s L s e oA - 13

The actual time in class work required by these students was
twenty-one hours per week, an average of four and one-fifth hours
per day.

In addition to this actual class work, several hours a week were:
necessary for preparation of specimens for the laboratory work.

During the second term, classes were instructed as follows:

Sophomore Clacs in Vegetable Anatomy ........coovviiiiiiiirnnnrnnnnens 33
Freshman Class in Elemeéntary Botany . ............coouvunennnnnnnnn.s ..110
R R R N s o S R i e bt s
Students in “extra” work ...... P e Y R A e Sl K ot
N e Ay S G SR 0 o AR
T SR ST G e SR MR 4 gl
BINEIRE BVOMAY 08, . . oo b0 slions S oo b sis sl i s 35 ie ot e orbts S ok 8 g .1-&

The actual time in class work required by these students was sev~

enteen hours per week, being an average of three and two-fifths

hours per day,
The work of preparation for the laboratory, and the courses of
lectures to the Freshmen and the Senior Engineers, was consider-
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ably greater than in the first term, taking, on an average, at least
er week. :
f”"‘; }::):(r:cll:(-rs —one from Indiana and one from Minnesota —spent
W ache
; » time in the laboratory in June and July. 1 hz.we no doubt that,
?“"Tl(' | sre desirable to do so, we could easily bring together here
i “";ar a class of ten or a dozen high school teachers, who would
:‘“ r):azi’m avail themselves of the facilities offered by the Depa'l;;,-
; gt At present, I hardly feel like taking upon n.lyself thfa consid-
m-'(;‘l‘;- extra work which such a class would require; l')u.t in a f(:lw
"" .-“ 'l think it may be well for us to make some provision for .t, t:
}(.':B teachers who are seeking to fit themselves for better bota.mlca
mnr‘l{in the schools. This is all the more desirable because it :as
l‘:'” 1 our aim here to make Botany a study of living plan'ts, rather
LI( (\:\ a study of mere classification. If we can, by throwx.ng .o(;)elz‘
| H -
* laboratories for a few weeks each year, do somewhat m.:;l ;:
:;IHS( teachers who wish to acquaint themselves more fully with the
08e
sder= methods of study, we can hardly refuse to do.so. .
m;l‘lne-;r\othods of instruction have not differed materially fr?m those
od i'n iwévious years. The aim throughout the cou.rse is to so
. nge the work that the student shall, as far as possible, obse;ve
: rrahigrmelf Ie is sent to the plants, and told to study them, rat.ber
t;wn to books to be conned. Of course, books must be used, but
1
1 jects of study.
ather guides than the objects o : : .
thfalyll:r;‘r';mhmers: begin the study of collecting their own specuflens' of
leaves, twigs, flowers, seeds, roots, etc., and after careful exan‘x‘lln:::;:
: , riti ipti After a conside
i i ting out descriptions. : erabl
making drawings, and wri ; 0 gk
i course of lectures cov: g
ill in this work, they are given a :
d”': t;cbnicnl English the main facts as to the structure, mod:. o.f .llfe,
e ‘ i i | 1 great divisions
f plants in the several g
and manner of reproduction, o ; b ety
i I consider this one of the m po
of the vegetable kingdom. Repowsie By
: 4 k in botany, for in it he
t terms of the students’ wor .
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clear for his securing a scientific education; but so long as he sup-
poses science to reside in books alone, he has not yet laid a solid
foundation for sound scientific culture.

The Sophomores spend a term in what is generally called system-
atic botany. They principally learn to identify plants by the use of
the ordinary botanical manuals; at the same time preparing good
herbarium specimens, neatly mounted, arranged and labeled. While
the work is doubtless a profitable one, and while T am assured by the
students themselves that they regard the time as well spent, yet T
cannot help feeling that we must soon substitute in its

place some
structural or physiological study of plants.

This, however, will re.
quire more room and apparatus than we ¢an now command. I should
greatly like to see the time when every student, especially in the
Agricultural and Horticultural courses, can take up a line of careful
experiments upon the way plants get food; how they grow and
develop, from the germination of the seed to the formation of the
fruit again. Such studies, I am certain, wounld be of far greater value
to the young people of the State than tha
facility in the use of botanical manuals,
with technical names of plants.
line of work, and it is clearly our
early a date as possible.

The Sophomores in the second term begin the particular study of
the minute structure of plants. They do this in the microscopical
laboratory, and, by making their own specimens and doing all the
work themselves, acquire a considerable degree of expertness in the
use of the microscope in investigation. The work is continued for g
term in the Junior year, leading finally to an examination of typical

forms of the lower Plants. Thus the student is made familiar with
the general structure of the

such interest to the farmer
tion for an extended and m
pursue the subject further.

t which merely results in a
and a storing of the mind
We must before long take up this
duty to make provision for it at as

and gardener, and lays a broad founda-
ore particular study, should he desire to

APPARATUS.
The inventory of Apparatus shows an aggregate value of $3,883.75,
divided as follows:
Lecture Room Apparatus
Laboratory Apparatus.. . .
H
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The additions to the laboratory apparatus consisted mainly of
scalpels, forceps, slides, cover glasses and working materials for daily
use.

In the herbarium, some money was expended. for labels, paper, and
a few reference books. About forty dollars were expended in the
labor of mounting and arranging specimens on hand. The greater
part of the expenditures, however, was in the purchase of specimens,
which have made valuable additions to the herbarium. These addi-
tions were as follows:

Specimens of Fungi (Ravenel) ............cooiieiiiiiiarnnnnnns 200 species.
Spechuens of Fungl (FJONEB). <= o5 va vasciaiiinsniinin ns hassnas 90 species.
Specimens-of Jowa Fungl, 8bout. .. .. .. s croes snviousossivevias 200 species.
Specimens of European Liverworts...........ccovvivnuinienans 660 species.
Specimens of Californish FOrns. ...... ccouyeussnsrsvivassssone 100 species.
Specimens of Florida plants (Curtiss)..............ccooviivnin. 220 species.
Specimens from various sources, about ................ooonnn.. 150 species.

Total additions Tor the FOaT, . . u. v v svisesssios iron sussoe 1,620 species.

In addition to the foregoing, I may mention that during the year I
have mounted and made available for study in the herbarium, a set
of North American Mosses, belonging to me, and numbering four
hundred and fifty species, so that we may consider that the collection
has been enriched by an aggregate of very nearly two thousand
species.

I have devoted as much time as I have been able to spare from
other duties to the work of arranging the general herbarium, and of
mounting specimens, classifying, labeling, ete. I propose to continue
this next year, and hope to be able to mount a large part of the ma-
terial now on hand, amounting to a good many thousand species.

OTHER WORK.

In addition to the regular work connected with the Department,
there is an increasing amount of labor which does not strictly fall
within the list of official duties, and yet which, when well done, will
bring credit to the Department as well as to the College itself. I
have, therefore, thought it best to do as much of such work as might
be consistent with a proper discharge of my other duties.

The following enumeration will give you an idea of the nature of
this work.
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In January and February, a course of lectures in Peabody Hall
Salem, Mass., upon “Some Problems in Vegetable Physiology.”

In January, a paper upon “ Parasitic and Other Fungi,” presented
to the State Horticultural Society.

In August, a course of lectures before the Mahtomedi Assembly,
St. [Paul, Minnesota, upon “The Common Plants of Land and Wa-

»

ter.

In August, took part in the American Forestry Congress held in
St. Paul, Minnesota.

In August, took part in the meeting of the “Society for the Pro-
motion of Scientific Agriculture,” held at Minneapolis, Minnesota,
and read a paper upon “Grain Rust.” This paper will be published
in the proceedings of the society.

In August, took part in the meetings of the American Association
for the Advancement of Science, at Minneapolis, Minnesota.

During the year I have contributed occasional articles to the agri-
cultural departments of the New York Tribune, Towa State Register,
and Jowa Homestead, and have, as associate editor, of the American
Naturalist, conducted the botanical department of that journal.

A good many botanical inquiries come to the Department, which
often require a considerable investigation before proper answers can
be returned. All such inquiries have been attended to as promptly
as possible.

EXPENDITURES,

There has been expended during the year the sum of $254.26.
The detailed account of items will be found in the Treasurer’s books.

ESTIMATES FOR THE COMING YEAR.

For the laboratory apparatus needed, and for the purchase of pa-
per, labels, and other material for the herbarium, and the payments
upon sets of plants for additions to the collections, I estimate that it
will require from $250.00 to $300.00. For a new case for the micro-

scopes in the laboratory, $35.00. For a suitable office table, $30.00
to £40.00.
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ZOOLOGY AND ENTOMOLOGY.

H. OSBORN,

This course begins in the second term of the Freshman year with
the study of elementary zoology. No text book is used, but the stu-
dents familiarize themselves with the principle features of animal
structure, habits, etc., by examinations of the animals themselves,
and making descriptions and drawings. In this they follow a pre-
seribed plan of work, and in class their observations are brought up
for discussion and criticism. This work is supplemented by a course
of lectures, which aims to systematize the observations made by the
students, and give an outline of the structure and relations of mem-
bers of the principal groups of the animal kingdom.

In the first term of the Sophomore year the subject of entomology
is given especial attention. The course consists of a careful examin-
ation of the different groups of insects, including lectures and dis-
cussions upon those which are injurious or beneficial. Entozoan
parasites of domestic animals are also here considered, and through-
out the course the discussion of remedies or checks for injurious spe-
cies is a prominent feature, in which the students are encouraged to
present their own views and experience.

Beside the class-room work, each student collects and identifies a
certain number of insects in order to become more familiar with
their external structure and to acquire the methods of classification.

In the second term of the Sophomore year the regular students in
the general course begin the special study of zoology, and Packard’s
“Zoology " is followed as a basis for the class-room work. In the labor-
atory Brook’s “ Handbook of Invertebrate Zoology ” is used as a guide,
the student beginning with the lowest fresh water forms, (Amabz)
and examining, by the aid of the microscope, or by means of dis-
section, typical forms of each of the prominent groups. Owing
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to our distance from the sea, certain groups have necessarily been
neglected, and substitutions of inland forms made where possible
but arrangements are now being made by which it is expected that‘
laboratory material of marine forms will be supplied so that while
we cannot have all the advantages of a seaside laboratory, with liv;
ing specimens, we can, by the use of fresh dissecting material
greatly lessen our ignorance of such groups. :

During the first term of the Junior year the student takes up in
the laboratory the dissection and study of typical forms of verte-
brates, the laboratory manuals of Huxley and Martin, Martin and
Moale, and Wilder and Gage being used as guides. e

The students in the course of agriculture continue, in the second
term of the Sophomore year, the subject of entomology, haying a
course of three lectures per week, devoted especially to the insects of
the farm, orchard and garden, and combined with field observations
on life histories and habits of injurious species, with a study of the
means-of preventing or checking their injuries. :

The students in the engineering course receive, during the second
term of the Senior year, a course of lectures upon the insects which
are of importance in consequence of their attacks upon wood and
wooden structures of various kinds, especially bridges.

The. laboratory apparatus, the museum collections, and the books
to wh.xch students have access, furnish facilities for very thorough
work in these branches, and all possible assistance will be renderfd
to s.t.udent.s who may wish to pursue any special line of research
Dm:mg the past summer three young ladies, two from Indiana, t.each:
ers in city schools, availed themselves of opportunities offered by the
Department, during their summer vacations, 4

Darw.in’s “Origin of Species” and “Plants and Animals under
Domestication,” Clark’s “ Mind in Nature,” Packard’s “ Life Histories
of Animals,” Van der Hoeven’s “Handbook of Zoology,” Harrié’
“Insects Injurious to Vegetation,” Packard’s “Guide to th; Study of

Insects,” t_he Entomological Reports of Fitch, Riley, Le Bafon
Thomas, Lintner and Forbes, Saunders’ “ Inseets Injuriou’s to Fruits .
the.“ Proccedings and Transactions of the American Entomolo, ic;l
Socl.ety,.” and the various monographs issued by the Smithuogx;ian
Inatltutnox} and the Government Departments, besides man other
v.vorks of importance, are available to students either in the {}‘olle e
library or the library of the professor, and are in constant use, :
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During the past year I have devoted such time as I could spare
from regular duties to the study of injurious insects. Early in the
geason my attention was occupied by the numerous insects infesting
the ash trees, and my observations upon these I hope soon to be able
to publish.

(onsiderable time was spent in the examination of the minute
mites (P hytoptide) which produce wart galls and other deformations
upon leaves and twigs of trees, and a paper upon the subject pre-
sented to the American Association for the Advancement of Science.
A paper containing the practical bearings of this subject Iintend to
publigh in form for general distribution. Late in August I observed
an epidemic disease among our native grasshoppers, and a paper de-
tailing my observations, with some remarks on the possible utiliza-
tion of the parasite causing it to destroy these pests, was presented
to the Towa Academy of Sciences. I have been collecting, as fully
as possible, the parasites of birds and mammals, and hope to devote
considerable time to a thorough study of these important pests,
which are so largely neglected in this country. Late in the fall I
had the pleasure of making some experiments upon the introduction
of a cabbage worm disease of a contagious character, the material
for which was kindly furnished me by Professor Forbes, the State
Entemologist of Illinois.

The correspondence of the Department, as in years previous, has
been quite extensive. Many of the letters received have demanded
considerable time and study for reply. I have deemed it proper and
important to give careful attention to all such inquiries, and trust
that the information thus distributed has been of some use in the
localities where it has been sent. When of public interest, these re-
plies have been published in some of the State papers.

The zoological museum occupies a large room on the third floor
of the main college building. It includes mounted specimens of a

few mammals, several hundred mounted birds representing the
avian fauna of the State; a large collection of reptiles, mostly in
aleohol; a few native fishes, and a collection of Pacific coast fishes
furnished by the United States Fish Commission; a large collection
of native insects, embracing series representing the life histories of

many injurious species, many of the rare insects of our own State .

and a few specimens from other States and the old world; small col-
lections of mollusks, crustaceans, worms and other native inverte-
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brates, and a small but typical collection of marine invertebrates
with a series of glass models of delicate forms. A set of the “Ward
Models,” illustrating the principal larger fossils, is of service both in
zoology and geology. Collections of nests and eggs of birds, brains,
skulls and skeletons of vertebrates are in process of formation.

The additions to the museum, by donation, during the past year,
are as follows:

Albino chipmunk, Tamias striatus........ A. C. Diller, Marshalltown, Iowa.
L R R e W. P. Dickey, student.
Crab from oyster shell.....................Prof. F. E. L. Beal, Ames, Iowa.
Spade ecat-fish, Polyodon folium ......... ......... E. G. Tyler, Logan, Iowa.
Portion of Emmet county meteorite.............. University of Minnesota.
Grape Phylloxera, from Germany.................... President A. S. Welch.
SRR OF DRI 00 JEE: o - o o: s 0 4500 0i s 550 /namamasine vasd diie Prof. Beal.

Collection of marine animals from Pacific coast, including young
shark, devil-fish, crabs, sea urchins, sand cakes, and a number of

e L P Lh 454 s av s sereoidis GGeo. Schrader, Los Angeles, Cal.
Collection of California inseets............ (eo. Schrader, Los Angeles) Cal.
Two tarantulas, Mygale Hentzii. ........... (reo. Schrader, Los Angeles: Cal.
Horne:i Toad, Phrynasoma, sp., from New Mexico.........President Welch.
B?t. FORDRYIED BB .o s 5 i nn s curnviveriaaonie A. U. Quint, student.
Weasel, Putorius ermineus. ........... Messrs. Gill and Daugherty, students.
RERCUD: TNREE PNPRIITIR s & - o < basieicn v's 455 v.4m05 6505 454 0,08 C. J. Zenor, student.
Leeches, old with young of different sizes............. C. J. Zenor, student.
g:tt;i:egzl:vpoh:d noveboraoenm ............................... Ira Coy, student.

............................. J. E. Daugherty, Villisca, Iowa.

: A considerable number of specimens have been added to the
1f1sect collections as a result of my own field work, and in connec-
tion with observations upon their life histories and habits. A num-
be.r of interesting species were collected at Minneapolis and Lake
Mlm.letonka, while attending the American Association, and a few
specimens have been obtained by exchange with entomologists in
other States and in Europe.

The Department is much in need of room, and will be seriously
retarded in its growth unless this can be secured. The museum is
over-cr.owded, and valuable material is of necessity packed away
where it cannot be examined by visitors and is not readily available
for students. The lecture room is much too small to accommodate
class.es.. It has been necessary to divide the class in zoology, thus
requiring double work, which is both inconvenient and a was’té of

time. The laboratory occupies a portion of the lecture room, which
6
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at times seriously interferes with the work in progress, and, finally,
the position of the rooms is such that they are difficult of access to
both students and visitors, particularly so for the lady students.

A building devoted to the Department, containing rooms sufficient
for the proper distribution of the various collections; a lecture room,
laboratory, and smaller rooms for carrying on experiments, office
work, ete., would very greatly facilitate the work of the Department
and enable it to meet the constantly increasing demand for better
means of studying the animals of our State.

The urgent need of more accurate knowledge concerning the rela-
tions of many of our birds, insects and other animals, is acknowl-
edged by all intelligent observers, and many of these problems can
be worked out only by means of the best appliances for investiga-
tion, coupled with specific and long continued observations in field,
breeding room and laboratory.
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DEPARTMENT OF PHYSICS.
J. K. MACOMBER, PROFESSOR.

To the Honorable Board of Trustees:

GextLeMEN: I herewith present my report on the Department of
Physics, for the year 1883.

It gives me pleasure to say that, since my connection with the Col-
lege as a teacher, the facilities and opportunities for the pursuit of
the study of Physics have improved every year. In 1873 the physi-
cal cabinet comprised about fifteen hnndred dollars’ worth of appa-
ratus, occupying a few shelves in the basement of the old Chemical
Laboratory. At the present time we have about six thousand dollars’
worth of the best and most improved apparatus to be had in this
country and Europe, so that few laboratories in the west offer
students the inducements and opportunities for investigation that
this one does.

I find it my duty to call the special attention of the Board to the
fact that our Physical Cabinet has outgrown the capacity of the
shelves furnished to preserve it. In many of the cases the shelves
are so crowded with apparatus that it can hardly be taken down for
use without danger of breaking. If the apparatus were distributed
over fifty per cent more room, it would be safer, and also would make
a much better appearance. This subject was mentioned in my report
of last year, and I earnestly hope that the matter will receive the
attention of the Board very soon. The course of study pursued in
this Department is fully given in the annual catalogue, and to that I
would respectfully refer your honorable body for information on that
subject.

I would earnestly recommend that an appropriation of two hun-
dred and fifty dollars be appropriated for the year 1884. T will here
say that the appropriation of the present year was mainly devoted
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to purchasing some much needed apparatus upon the subject of
sound.

Appended to this I present a tolerably complete SUBIRATY of the
meteorological observations, taken under my supervision since the
year 1875. 1 have also appended tables on the mean temperature
and average rainfall at several other places, for the purposes of com-

parison. Very respectfully submitted,

J. K. MACOMBER,
Professor of Physics.
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REPORT ON METEOROLOGY.

-i BY J. K. MACOMBER, PROFESSOR OF PHYSICS,

Summary of the work on Meteorology at the Towa State Agricul-
tural College, at Ames, Towa, from 1876-1883, inclusive. Latitude
' 492° north, longitude 93° 38’ west of Greenwich. Height above the

sea, 1,000 feet.

The meteorological work was commenced in 1875, but, as the
records for that year are incomplete, it was thought best to give only
the records from 1876.

In table number one will be found the mean monthly and mean an-
nual temperature for seven years. The mean of the seven years gives
the annual temperature of the place as 48°.12. The lowest was in
1876, 46°.4, and the highest in 1878, 49°.7.

In table number two will be found the mean temperature of the
8€asons.

In table number three is to be found the highest and lowest tem-
peratures for the different months. The highest in the seven years
was July, 1878, and June, 1882, when the temperature was 98°. The

_ lowest was in January, 1879, when it was 30° below zero.
5 Table number four shows the time when the earliest frosts were
noticed.

Table number six gives the mean monthly and mean annual rain-
fall. The mean annual rainfall for the seven years is 35,22 inches.
All snow is melted and measured as rain. The heaviest rainfall of
any year was in 1881, when it was 51.92 inches. The least fell in
1880, 29.5 inches. The greatest in any month was in July, 1881, 16.31 -
inches, and the largest amount in twenty-four hours was on the night
of July 10, 1881, when 5.35 inches fell.

»

Table number six gives the rainfall for the seasons. The average
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for summer is 16.02 inches; autumn, 8.55 inches; spring, 8.02 inches,
and winter, 2.42 inches.

Table number seven gives the mean humidity from April to Octo-
ber.

Following the records taken at this place, I have appended a sum-
mary of the records from Davenport, Scott county, Iowa; Tabor, Fre-
mont county, Towa; Grinnell, Poweshiek county,and a record of the
rainfall at Sioux City, for eleven years.

I am under obligations to Dr. J. F. Sanborn for the report from
“Tabor. The records from Davenport were sent me by Messrs. W. H.
Pratt and B. F. Tillinghast, and were taken by the United States
Signal Service observer, Lieutenant Robert Martin. The observa-
tions from Grinnell were taken by Messrs. W. H. Brainerd and E. G.
Worden, students in Iowa College. The Hon. George H. Wright, of
Sioux City, has furnished me with the records from that place. I
wish to express my obligations to all these gentlemen for the favors
at their hands.

TORNADOES AND CYCLONES.

An account of the meteorology ‘of Story county for the past eight
years would be very incomplete without a brief notice of the tor-
nadoes which have swept over it.

On April 8, 1882, at six o’clock and fourteen minutes, by Chicago
time, a small tornado passed through the grounds of the College.
Its direction was due north, and it was traced from a point about ten
miles south of here over a path about twelve miles long. It entirely
destroyed the house of Mr. Keltner, about two miles south of the
College. Mr. W. McCarthy’s house, three fourths of a mile south of
the College, was also completely destroyed and the occupants some-
what injured. On the College farm a large amount of damage was
done. A portion of the brick wall of South Hall was bulged out-
ward by the pressure of the wind inside the house caused by a door
blowing open. The south tower of the main building was seriously

damaged. North Hall had both gable ends blown in above the first
floor, and all the roof carried away except a small portion in the cen-

ter. Many trees and smaller buildings about the campus were dam-
aged. No people were killed, although for a time it was thought
that several were serionsly injured.

This was a genuine tornado or whirlwind, the direction of rotation
being from right to left, or opposite that of the hands of a watch.
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Its velocity in a direction from south to north was twenty-four miles
per hour. Caleulations made from various data show that the veloc-
ity of the wind in its rotary motion was from one hundred to one
hundred and fifty miles per hour.

THE TORNADO OF APRIL 17, 1882, COMMONLY KNOWN AS THE “ GRIN-
NELL TORNADO.”

On June 17,1882, a terrible tornado swept over the western por-
tion of Boone county, through Story county, and thence in a south-
easterly direction to Mt. Pleasant in this State. It was first seen in
this county about four miles south of the College, and had the "ap-
pearance of a long, slender column reaching from the clouds to the
earth. The column was nearly a mile long, and perhaps four hun-
dred feet in diameter. In passing through this township it broke
into two distinet tonadoes, which moved nearly parallel about two
miles apart, and then united after crossing the Skunk river. Proba-
bly ten thousand dollars would not pay the damage done in this
county alone.

I shall only give a brief summary of the important peculiarities
and facts of this tornado.

First—Its general direction was from northwest to southeast.

Second—The wind rotated from right to left, or, in the opposite
direction of the hands of a watch.

Zhird—The cloud moved over the State at the rate of about forty-
six miles per hour.

Fourth—-The velocity of the wind in the tornado was from two
hundred to three hundred and fifty miles per hour.

Fifth—At times the tornado resembled a funnel with the little end
down; then along serpent, and then at other times it resembled two
cones with their bases on the ground and in the clouds méeting in
mid-air.

Sizth—The width of the tornado varied at different times from
two hundred to one thousand feet.

Seventh—It frequently rose from the ground and drew into the
clouds, and after passing some distance the funnel would let down
again and commence its work of destruction.

Fighth—This tornado swept through the town of Giinnell in Powe-
shiek county, and killed and injured a large number of people. It is
probable that not less than half a million dollars worth of damage
was done in its course through Towa. '
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TABLE No. 1.

Table showing the mean annual temperatures, and also the mean
monthly temperatures, from 1876-1883. Annual mean temperature
for seven years, 48.12°,

MONTH. 1876, | 1877. | 1878. | 1879. | 1880, | 1881. | 1882. | 1883,
15.8] 12. 24.7| 13.6] %.l 8.5 224 2.7
20.9| 82.9| 83. 21.3 .1] 16.2] 82.1| 138
28.7] 26.3| 45.3| 86.6] 34.2 26.5 385. 29.3
48.4| 48.1] 525 50.1] 46. 42.7| 499 b5l.
61.4| 61.4| 56.5| 63.1] 687 685 5644 553
72.1] 67.8] 67.8] 70.2| 73. 72.3| 69.4| 68.31
74.8] 746 77.8 78.3| 76.6 786 721 762
74, 71.. 749 T23| 746 T7.1] 73.2] 69.6
60.6] 63.9| 623 59.6 609 656 647 50.1
46.4| 487 479 60.2] 47. | 527 5Al* 441
29.3| 81.4| 87.4] 83.6| 24.1] 88.3 85.7
1.1 85.8 162 16.4] 154 31.8 18.Bi
464l 47.8 407 488 484] 477 484

*The observations for 1853 not completed at the time of publication.

’

TABLE No. IL.

Table showing the mean temperature of the seasons from 1876—

1873.
In getting the mean temperatures of each winter the mean tem-

perature of December of the previous year is included.

1876. ‘ 1877. | 1878. | 1879. | 1880. 1881.'1882.!1888. *Mems

Winter..... i 21.3| 18.6] 81.1| 17. 14, 6] 11. 5
Spring..... ......| 46.1| 452 51.4| 49.9) 49.6) 459 46. 47.
Summer..... ....| 73.6| 718 78.6] 747 76.| T.5| 7L3| 78.2
Autumn. ........| 454 48.| 49.2| 5.1l 44.| 505 b51.5] * 48.5

*Not completed at time of publication.

i

Observations taken

temperatures observed for the years 1876-1883.
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TABLE No.1V.

Table showing the dates when the earliest and latest frosts oceurred

for seven years.

—YAE:L April. | May. June. | July. |August.| Sept. Oct.
[ RS A (SRR R e [ T e %&lﬁ 41:111;
o T . - PR TR erspsrthaniunnell F aans
T R R - Rk M s it
7ty e < ol LIl
. . a0 - A il S e L e =
S -1 Lo MM IR, s S e R
- o et P e et e o wnl el

TABLE No. V.

Table showing the monthly and mean annual rainfall for the years
1876-1883. The mean annual precipitation in inches for seven years
is 85.22 inches. Snow is melted and measured as water.

MONTH. 1876. 1877.I1878. 1879. | 1880. | 1881. | 1882. | 1883,
00 0.43] 1.25| 0.68] 0.57] 1.24
(2)'1(5) g'.oo ?).oa 1. g.gg gﬂ g.g ‘13% |
¢ A1l 4.09 0.7 i . |
i1!'50 }.36 3.390 1.27] 266 2.57 244 388
422 448 4.35| 446 308 236 5.21| 7.1
4.28| 7.94| 7.58 4.65 237 6.70| 7.43 38
6.50] 3.60] 5.33 048 4.18 16.31 2 8-
8.29 6.48 1.95| g. g.g‘z g.g g.él 2
3"112 gﬁo ?ﬁg 334 1.18| 6.24| 374 280
1.72{ 0.9 0.35 575 1.20 2.07 3.17
002 205 083 122 084 089 098..
37.62 33. | 3230 20.00| 20.50 51.94] 32.09| 3

*Observations for 1885 not complete when published.

The heaviest rainfall in eight years was in 1881, when it amounted

to 51.94 inches. The least was in 1880, 20.5 inches. :
The largest amount in one month was in July, 1881, 16.31 inches.
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TABLE No. VI.

Table showing the amount of rainfall,

in inches, for the seasons
from 1876-1882.

—————

T T i s
11876.11877.11878.!l879.(18&).11881. 1882.IMEANB.

R < Rk oMb as | sxnsvns o ons | & | 942 210234 2537503 569 2.43
B o (Vs sirs e e SoraS011.83 6.51 607 5.67)10.74) 509
B s et e e s 19.0718.02114.86 9.11112.57/26.26/12.24) 1603
Automn ..., i TN 473 4.73011.74) 87201594 647 ‘gos

The greatest rainfall oceurs in summer,

and the least in winter,
In spring the amount is about the same

as in autumn,

TABLE No. VII.

Table showing the mean dail
October, from 1877-1883.

These observations are not taken during freezing weather,

¥ humidity for the months of April to

I i |3

w

. [ 4 o
T 5| E g‘ B § g
A SISl g o LS
R e e T s e 7 711 738170, “[73.8 [75.1 [82.7 173 8
SR i S L 1.8 |74.8 174.8 177.7 |77, 70,4 |35
7 D TN L S 9 [73.8 170.2 7119 712 727 |69
B SN E S et <orks s s rnnnt Y 66.2 166.2 |.....1715 (6975 [67.4 [ -
lgsr. [ D RS ek ¢ BL7 170. 167.2"67.8 (715 [79.2 |ag’s
SRS V5 koo ] 67. 1703 170.6 (033 (819 a1y l73g
B WL b, 5 81. 1827 76.2 |s4.2 [75." [ss] [g1'g

Observations taken at Tabor, Fremont county, Towa, by Dr. J. F,
Sanborn, for four and one half years. Latitude, 400, 50’5 longitude,
95, 40".  Height above the sea, 1,200 feet,

The first column of figures gives the mean height of the barome
ter for the month, corrected for temperature only. Then follows the
mean temperature for the mouth; the mean wind velocity for the

month; the per cent of cloudiness, on a scale of 10; the total rain-

fall for each month; the number of rainy days, and of days when
snow fell,
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i P AT A S 5.
pr—— e —————————————— § .
- o . = 1878.
- o ] =
NTHS % 3 g %g g a E é o [ R R A o e i R et
R 29| B |<f| 2 |ZamEeE 8 |E.|83( . |E.18 |¢B
=) S 2 3a°>'°>‘ |8 |88 |SE % Sa |8 )
g| S8 |2k 2 & 5'8 5% VN, 8 |Te|B>P ® |82 g
= BTl 8 la & & MONTHS. 5.1 Blow| 8 85| .
) e S A S 129,006 %17.14/1.238| 81| 2| 2 e§ |55 (50| 3 (82| B -1}
TODTIALY . s - v o0 orbocssonasssscosains 29.081 27|10.19/1.611| .57 5 3 s° s B(88| 8 |8 |c8|s8
IR o 5o s ¥ 4 3n o mio mo ¥ AWk 0D 0600 29.096 26| 7.84/11.766| 4.08, 9 T January........ ~F 0 T8 553 1| 10 I Z 7z
RERT . oioslren s oo v =y n TS g 29.050 55(15.001.7168| 2.78| 11| 3 FOOTURTY . .. v svvnveens vneonons 2116 2598 19.50 2.7 156 2 8
B e s I £ 20050  65/11.16(1.650| 2.76| 6l.... B s i 28.906 3232 1433 285 16 3 1
et A ORI R 29,061 OO 470l 1. O 0 Aprl...l 28.682 44.25 1433 2. | 274 1 2
o+ fatepsvndevhs R AN SIS 29.110 78| 8.30(1.233| 5.14| 10|.. 91 53.00| 13.66( 1.80, 2.85 9
AUGUSE » oo oo vnaooannnaensansassnsens) 29.150 77| 8.73| .583| 5.03| &|.. v 57.06| 11.66| 2.29| 7.88| 12 .. ..
Beptember ., . ..ovoeenveransrarrereaer) 20.216 61 8.60/2.083| 5.60 10|.. 66.50| 6.38 1.25| 808 11)......
OBLODEY .. o oo 5 65854 's s seananne oo |29-052 46| 8.86/1.833| .80 4|.. ‘ | 7550/ 6.08] 1.45) 10.46 g o0
NOVEMDOT . .o o nsesesnnssnssssessans 29,068 30/15.60|2.418| 1.58) 3 3 | 1918/ 560 .79 1.07 - Wiy
Decﬂm‘)er ---------------------------- '-4,9-]54 18 13.50 1.880 .07 2 4 25.% ]g,?ls) }'lsl) 2.81 5 : : ----
fevase - : . “ 62 - S
Mean fOT YEAL. .. cooeereeises 30,096 45°-147710.291.657 33.46| 76| 22 40.00| 1488 1.35 .48 3. ;
nes_ 1850 9.18 261 .08 4 9
M : :
18717. eans and totals........ .58.91i 46.18| 11.03| 1.55/ 39.74| 69 20
b al-l s 2
‘l‘ 1 1
~ . A 1879.
: 35 P % . gs‘ : 879
= o8 anu
it B Z 2 3 e N 20.084| 17 9.90, 1.92] .19
|84 NONTHS. %‘éﬁ i |3 g 2 zE Marh 1 e e 1o ae oo I
AU EER SRR et e r 5
LURE B £33 ; 2 AE By Lo bt S il T gl &9
9 =) =% IR VAR Y - | 12100 1.66/ 2.28
LRE bl g§& gE §§‘ z g HE o Lt 28020 66.6) 14.25 2.16| 3.97 ss) """
bl 81 g | & 5z R i & v M
L B L TR A GOTAs | 008 216 |1.28|8 4 S el B L L A 8
il 1 B TTRR 15 sepinransn 1 2001618119 |12:88 | 12528 | 454 8| 4 o e A 1 1 - Y g ML . SRR
= (R March 29.043(30.9-31 | 16. 2931 |147 |38 4 T kb e o M B B B T
e 1 29.038(53.25 23.9 2.7-30 575 | 4] 4 November................o... |29, 34.9 lggg U Aleveses
E AR g.lssw.wsl 10.5 2.94-31 |6.43 |17].. DOCEmbOT.: .o\ sevvirsans AR o By R iy e
b mmie ) 4|10 |14 S o e .
. - . - o .. an ........
Seos2707 | 87  |117 (1408 9l.. 28048 48.20 1125 17| 3419 49 21
29.009 63.5 6.3 1112 | 2303 3)..
28000148.88 | 7.1-7 [158 [8.08 6.
20.05432.5 | 13.41-90 | 2.5 114 | 41
50.02040.16 | 10.75-186 2.9 1.61 | 41 :
Means and totals.....| 20.02845.40 | 10811 |1.194-865/51.78 916 £41% |5
January 16, coldest day for two years. é o
February 20, robins first seen. ¥
March 81, high wind, fifty-six miles per hour. 3 - 2 28 ésé
April 1, high wind, sixty-three miles per hour. e February ................ e
May, wet month after the 10th. : o - SESES: T i
June 21, grasshoppers left. S 4 May........ - * 50/. . Zuj’j"'
‘August, from 25 to 28, 10.35 inches rain. e UG e s 01 0o, et dres

November 15, earthquake at 11:45 A. M.
December—Cloudy, warm, damp month.
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Table showing the mean temperature for each month and year from
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35.8'48.7'61.1/70.7'75.4'78,9'64.2'52.7'36.6127.3'19. 7

These re-

Table showing the annual rainfall at Sioux City, Iowa.
sults are furnished by the Hon. Geo. H. Wright, of Sioux City.

. 84,05 inches.
...« 27.15 inches.
. 81.00 inches.

.. 24.70 inches.
... 21,50 inches.
.. 80.00 inches.

1873.... Gviee'un
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18%5... ..

1876. .. ..

. 24.00 inches.
17.80 inches.
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