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REPORT OF THE DIRECTOR

This report of the Idaho Agricultural Experiment Station deals with
the progress of investigations conducted during thc calendar year of
1921. The financial statement herein contained covers the fiscal year
July I, 1920-June 30, 1921.

During the past three years the work of the Station has becn rartially
re-organized for the purpose of centering the activities of Staticn em­
ployees on the problems of the greatest economic importance to the
farmers of Idaho. ::'Iuch has been accomplished within those projects
that have a direct bearing on the success of general farming and fruit
growing without reducing the number of projects that classify as re­
search of a fundamental character. Several important investigdotions
that have been under way for several years are nearing- completion. The
data already at hand constitute a notable addition to the availaL!c infor­
mation regarding Idaho agriculture.

A comprehensive report was published in January, 1921. It has s""mod
desirable to publish a shorter report on alternate years. Hence l this re~

port will briefly summarize the activities within the various departments
of the Agricultural Experiment Station of greatest general interest. The
report for the coming year will, in accord with this policy, be more
extensive.

There have been relative few resignations during the past year. In­
creased effectiveness of investigation has resulted from the tendency
toward continuity of service.

The barns and storage houses at the I-Iome Station were painted dur­
ing the 5ummer of 1921. A new tractor shed was constructed for the de­
partment of agricultural engineering. An electric motor and silage cutter
were purchased and new dairy cow stanchion were added to the equip·
ment of the Sandpoint Substation. A new concrete silo, 12 by 40 feet,
was con~tructed and other impro\'ements made in the feeding plant at the
Caldwell Substation. Repairs and alterations madc for various depart­
ments of the Home Station during the past year have served to improve
the facilities for effective investigational work.

'rifE XAlLUG LIST

Residents of Idaho 11,600
Residents of other states 3,000
Foreign 175

Total 14,775
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PI'nLIC.ITIOSS lll' III SG 192J

Bulletin, Title and ..\uUlOr

Pages1\0.
122

123

\York and Progre~s of the .\gricultural Experiment
Station for the Year Ended December 31. 1921.
E. J. Jddings. 6+

Preliminary Report on Farm ':Uallag-cment in Twin
Fall' and Latah Counties, Byron Hunter. 12

The Codlin .\Ioth In the Payette \'alle)'. L. E.
Longle)'. 28

Fi"ld Peas for Pork Production. R. E. Congwcr. 8

Copies

2,500

5,000

6.000
7,:'00

5.000

5.000

10.000
5000

15,000
Sunflower
Xeidig. C.

17
18

Circular, Title and Author

16 Fore ...t and Shade Trees for Planting- in Idaho,
Including Price List for 1921. F. G. -'liIler.

Sugar neel Top 'ilage. R. E. Xeidig.
Sleer Feeding Experiments 1920-1921. C. \\'. I lick,

man, E. F. Rinehart. ,\. \\'. Johnson.
19 Lamb Fceding Experiments 1920-1921, C. W.

llickman, E. F. Rinehart, A. \\'. Johnson.
20 Publications .\ \'ailable for Free Distributil'>ll.

E. J. Iddings. 2
Journal of .\gricultural Research, '-01. 20, Xo. 2, 1921.

Silage Digestion Experiments with Cattle and Sheep. Ray E.
\\'. Hickman and R. S, nyder.

Journal of American Chemical Societ)', Yol. XLIII, Xo, 4, 1911, Ray
E. Xeidig and R. S. Snyder,

Soil Science. The Effects of Woods and Tree Products on nacterio­
logical J\ctivitics in Soil: I. Aml11onification and Xitrification, \Villiam
111, Gibbs.

Phytopathology, Vall!. Page 149. A ~rodification of the oneen­
trated Formaldehyde .\Jethod of Seed Treatment, C. \\'. Hungerford.

ACTIVE PIWJEC'TS

The list of active Experiment Station projects folloll's. .\11 investi­
gations carried on at the substation [arms are in cooperation with the
various departme.nts of the Home Station:

.-lgricltl/ It ral
The protein content of 'o\h~at. nitrogen
contcnt Qf lh.· "<.Iii. wilen cropped con­
tinuou ..h· to "'!teat and wltcn cropp::d UD'
der a ildinite rot:uion "p.tclIl.

The power of Idaho soils 10 retain and
c: ...taItH h t'quilibrium behl('cn carbonate
an,1 bicarbonate.: salts as sho,,"n by the soil
C'~lract.

Chcmislr"
The influence of :wailahle nitrogen c.poo
tlte: protein cOntt'II1 and )"idd of ""heat.
Tolerance of ('Tofl!> for alkali.
Sunflower IOve"ug:ations.

(a) Tht' compo~ition of sunflQ"'"cr5 at
different periods of growth.

(b) The ("om position of the a.o;it of sun­
f1owen; at diHerent periods of
gro .... th.
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I", cOO/If'rali'1II «,j,1i Agro"olll;j'
Silage in\"cstigations.

(a) .\ comp:lrison of different varie­
ties of corn for silage purposes.

(b) .\rtichoke~ as a silage crop.
(cl The cOlllposition of !lwect clover

at'lll sweet c1o\'cr silagf',
The effects of addin~ lime, calcium suI·
phate and sulphur to Idaho soil :)'pcs.
Timbrr soil invesligntion" (Sandpoint).
Rotation and fcreilit\' investigations (:\10$'
cow and Sandpoint):
Slick spot studies (Caldwell).
Ch<:mical analyses of SQil survey samples.
Petit investigations.

In coo!'cra/iOFi 7(·jtlr Dairy Husballdry
The comparative ,'alue of various silages
for milk production.
Winter r:ations for )'oung dairy stock in
Idaho.
The value of feeding cows during dry­
rest period.
]:.:cds for wintering dair>' heifers under
Jlraclical farm conditions In Idaho.
hi cooperatioll 1I1itli Rartcriology
Effects of alkali salts on bacteriological
activities in soil.
,,, coopcratwn rl'illl Animal Husbandry
Steer and lamb feeding at Caldwell.
T., cooperation '1J,·itlJ Abcrdecl~ ~'Ill'stotijn
Sugar beet investigation!', variety tests.

Agricultural
Jnn<.tig3tion of the practicability of irr~
~ating cen;tin cOlllparatindy level POI'"
tions of farms in the semi-arid regions.
Dl'''i~n anu installation of farm water
syst",ms.

E1/ginceriJlg
A study of the most practical methods
for the mechanical distribution of poison
dust (or comhattin~ the alfalfa weevil.
(In cooperation WIth Entomolog)·).

·::: ..,il ~Iln·ev.

(a) .\ detailed "un-ey lof a designated
area cach ~ea.;;on as funds permit.

Agrollo11lJ'
(In cooperation Silage crop 1ll\"Cl'tigatJons. (In eooper~

ation with Agricultural Chemistry).
(a.) Cnltural usts of corn for silage

Jlroduction.
(b) Cultural experiments with sun·

flowers.
(c) ]rnprovcmcnt of sunflo "er dlage

IIT0ductioll b)' selectiull :'lll\! hrced·
ing.

(a) I'lot!" located at l'nivcr~i~y X·atm.
(In cooperation with .\gdcultural
Chemistry).

(b) Plots located at Sandpoint Sub·
<;lation. (In cooJlcr:nion with Sand­
point Substation and _\gricultural
Chemistr,).

(c) Tests Wllb commrreial fertilizers.
Timber-soil invl'stigations.

(a) Plots located at Sandpoint Sub­
I<Itltion. (In cooperation with Sand­
point Substation and Agricultural
Chemistr)'.)

IrrigatL,,<I-soil investigations.
(a) Correction of alkali and "slick

spots." (tn coopcration with Cald­
well Suhslation and .\gricultural
Chemistry.)

Soil am("ll<!mcnts.
(3) Use of sulphur, lime, gypsum on

leguminous crops. (Ill cooperation
with .\gricllitural Chemi!<try).

Rotation and fertility invcsti~ati/)Jt.
Peal soils of Idaho. (In cooJlcraliOn with
~<\griculll1ral Chemistr)·).

'h)
«,

Small·grain improvement.
with the substation~.)

(a) Wheat.

(hl Oat!'.

(e) Barle)·.
(d) Rye, emmer and miscellane<>us

grains.

Fora~e invcstig:Hions.
(al Gra!<ses and legumes for hay and

sced.
Cultural tesb with sweet clover.
Breeding and cultural work with
'ioy beans.

(,Jl Culluml exp... rinH'nts wilh sudan
grass.

(e) Orchard grass selection and im­
provement.

·(fl Introcluction and testing of mis­
c.·l1aneous forage crops.

Ficl,1 amI garden \lea investigations.
fal Classification "tudies.
(hl Cultural experiments.
(c \ Breeding and i11lprovement.

Corn hrc,'dil1g ami improvt"lIlent.
Cal "'ork at 110111(". ~tation.

(ill "'ork at .\berdccn Suhst:ltion.
kJ Work at Caldw('ll Substation.

A1Ii1l101 Husbal/dry
The growinR anrl us~ of silage crops othcr lTo!tB'ing off field peas.
than corn in the feeding of beef cattle Different protein supplements with barley
and sheep. and corn for fattenIng hogs,

Stcer~fceding inve.;.tiq-:ltiolls at Caldwell. Farm sheep mallagenlcnt at Caldwell and
Lamb-feeding invcstigations at Caldwell. Sandpoint.

Bacteriologv
Efft'ct<; of wood and forest products on }:ffects of alkali salls on bacteriological
btlctcriolog;cal acti\'ities in SOlI. activities in soil. (1n cooperation with

(a) .\mmonification and nitrification. Agricultural Chemistry).
(b) ;,\'itrogcn fixation. The isolation and stud)' of nitrifying

Legume culturc pre!laration. bacteria.

·1n cooperation with the U. S. Deo'l!'"tmcnt of .\gricultllrc.
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Dairy H1fsballdr:y
Official t~sting for advanced registry of
register of merit in Idaho.

"lnbree1ling and line breeding compared
..... ith outcrossing as regards its eHt'Ct uv­
on dairy cattle. their milk and buller fat
production, fecund it}· and general char·
acteristics.
.\ study of the normal growth of dairy
cattle.
Weight of dair)' cattle as influenced by
pregnanC}', agc, and methods of handling.
A stud)' of the b~1 methods of feeding
calvn .....hile receiving milk.
The best ",inler ration for )'oung d..iry
!Hock in ldaho. (In cooperation ..... itb
Agricultural Chcmi5tr)').

:\ study of the "alue of feeding silage
with alfalfa hay for winter-feeding of
hl."ifC:TS.

The value of feeding grain to d3iry cows
during dry·rest pcri<x1.
The comparative, value of \'ari'lU!li silal(es
for milk productIOn. ([II cooperatIOn With
Agricultural Chemi~lr)')_

A stud)' of the cost of rr04lucing milk
in Idaho. (in cooperation \\ith Caldwell
Substation. ~andpoint Substation. and
Farm ~Janagemellt).

A study of the value of fec!.lin&, grain
with hay an,I sila'f(' for milk production.
(In coo~rallon With Caldwell Substation
and Sandpoint Substation).

E"lo1ltO[ogy
methods for Studie!l on lhe life hislOr)' and control

methods of codling moth.
Sludies on the bionomics and control oi
the plant lice affecting orchard fruits in
Idaho.
Bionomic'l' and control of false wire
worms injurious to dry land grains.

A study of clover aphis and
its control.
A study of alfalfa weevil with the pur·
pose of developing more effective methods
for its control.
Tests of tbe value of various spreaders
for ~pralillg under Idaho conditions.

• Farm Afanagement and Farm Economics
Invcqigation of farm organiution. in- Investigation of farm organil3uon. in-
cludillg cost of crop production studies, c1udin.s: cost of crop productl\Jn studies
in northern Idaho. in irngated sections of southern Idaho.

E~pcrimental Iree planting.
Relative durability of Idaho
Studies of fann woodl3nds.

Forestry
Agricultural po"ibiliti('s

woods. lands.
Grazing studies.

or logged-off

Apple breeding.
Summer verstlS winter pruning.
Variety testing of fruit Irees, ISmail
and vegetables.
Potato·production e~periments.
}:xpcrimcnts in sced productiOn,

H or/ic1tlture
E~periments in the control of western
yellow tomnto blight I)y hree-ding and s~

lection. (11\ coopcration with Plant :Path-
fruits, ology).

Testing the vahle of varbus $prc:l.ders
for SIlUYS.
Cherry pollin:l.tiol\ sluJies.

'Plant PatiloloKY
c3used 1>y Investigation of western yellow tomato

blight and mcothods for its control. (In
cooper:l.tion with Horticultcre).

Experiments in the control of the rhizoc­
tonia diseasc of the potato. (In coopera~
tion with Horticuhure).
An investigation of mosaic 3n(1 leaf-roll
of the potato under Idaho conditions.
EJCperimcnts with \'ariou'l chcnlical dusts
for the control of bunt in wheat.

rust·tn\·estig3tion of stripe
plu:dnitl gllH/larllllL

·JnvC'Stigation of the eelworm disease of
clover.
Relation of soil moisture and soil tcm·
perature to bunt infC'<:lion in wheat.
A study of the rnsset dwarf and calico
diseases of Ihe potato.

Poultry Husballdrv
A studr. of high winter egg produ.::tion
a!i a actor in the single comb "'bite
leghornlS,

The comparative value of dry, soaked
and sprouted oats for laying hens.

The inheritance of wei~ht. col,)r and tex­
ture of shell of eggs in Ihe single comb
white leghorn.

The comparati'-e value of proteins from
different sources for la)'ing hens.

·rn cooperation with U. S. Dep3rtmcnt of .-\sriculture.
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Zoology
Cytological sludi~s.

(a) Additional cytological studies o(
the: reproduction cells of the mule.

(0)

(0)

Cytological "'11l,lie~ of the Tc"ro-
dUCliun cell uf caHIC'.
('ytolo~ical lIulle... nf the repro-
duction Cl'lIs Ilf SIH-C!,_

• Aberdeell Sllbs/alioll
~ed production.

(a) Sugar l)CCt~, ~~'Il"ctiun and im­
prcvtmtnt uf Hll{ar bee'" r"r I:igh
sugar content br prollag:ui In of
mother ~ets ~ho"illS highe:>l per­
centage of !;ugar.

(b) Production $tudies Y. itu ,'arrot
and par'lnip s~'eJ gro\\ ing.

(a) To dctermine adapta'lility of vari­
ous ornamental tref'; to higber
elevations of eastern 1,!abo for
the improvement of tl.e h.,m~

stead.

Soil-fertility in\-estigati\lns.

(a) To determine effttt of :oulptmr on
)'ield of alfalfa.

Pure-seed distribution.

(a) Incruse allli distribution of pure
seed of various crops which h.:we
been impro\·e..L

(b)

(0)

Potato
(,)
(b)

Study
menlo

Small.grain i",·cstigalion~.

(3) Varictal experiments wilh wheat,
oals, barley.

(b) Cereal breeding and selection in
nursery.

]nvcMigations in fidd and garden peas,
and beans.

(a) Yarida! experiments.
(b) Value of the various pea varie­

ties 315 nurse crops {or alfalfa.
(e) Seed-bean im-cstlgations.

Silage crop investigations.
(3) Varietal experiments ",ith corn

{or silage production.
Breeding and selection of corn
for eastern Idaho.
Rate of ~eeding sunflowers as re­
lated to )'ic1d of silage.
inyestigalions.
Varietal experiments.
Tuber·unit IlOtato impro\·ement.
of trees with respect 10 environ-

Ccldwell Subs/a/ioll
D3iry

(,)

(b)

(0)

Farm
(,)

(b)

farm management.
To eneour3ge the intro~be~ion of
dairying as a type of larm:llg for
this area of the state.

To determine t!'le best cow!)ina­
tion of crops to be grown i'Jr a
dairy herd.

To detennine the prOI>er, nlllHbcr
of 3nima!s to be nl;lI'\I'Il'';: 1 f.n
an 80·acre unit of "and r.m: their
Ilroper managcment.

mnnagement.
To pl:lee the remai~,!cr of the
farm in condition to lirorluce
crops for feed or snle.
To determine the '~ost (l; eel tain
CfOP!! from the 'il:ln.lo"i,1t of man
and horsc laLor expended.

Feeding investigations.
(a) Steer.fec....ling investig:llbni.
(b) L:unb-feeding in\·estig:tli.ms_

Corn investigations.
(a) To determine lite vil"IJbo{ callac­

ity ot tlliroduced varieties as com'
parC\1 ..... ilh tho~~ locally grown
for the production of sila:;e.

(b) Later. a tly"tem of corn hre<"jing
will be ('!;I<lbli"h«! to proJlI..:e an.
improved variely for l'lis !:I.·ction
of the Siale.

Soil invesligatiom.
(3) To l!etcrminl' the needs of the

soils of tlli~ area.
(b) A fitllcly of methods of ehnlinat"

ing "slick '>IIOIl,,"

mh,cellancnu", crop ill\'eSliga·

To Ilelcrmine the be~t \'arietie, of
J(ra~~'" ami legume", for the pro­
,!t1ctiol1 of ft.rn(f(' an,1 the most
"uecc~~iul \'ultural practice

(til The intrOllllctioll and testin~ of
ueh crullS as flax, buckwheat,

"\lnfloWI;T!.. elJnl. etc.. for the

F,
rodllctioll of ,rain or forage.

lIorticu tural in\"l~!>tig:\tion...
(a) Til,· intrO'!llctioll anJ testing of

3I'pl ..'I, Il:'ar~, an ..1 "Jl1m3 and
!'mill fruil~ to determine their
winter h3rdine~" and :t,lav;ability
II. high 3ltit~I(le'l.

(bl Tn Iliantillg of orn3mental trees
<1Il.1 j;bruL~ rl,r the impro\'ement
of the h<)m..~tc:td.

High AlIilllde SlIbs/olioll
Forage and
tiolls.

(3)

Field and garden pea investigation"'.
(a) To determine the varieti~s

adaJltcd 10 dr)·-Iand!i.

Small.grain in\'c"'tig:'Itions.
(a) '"ariety le~t~ with whcat, 03:5,

baric)". :lntl mi<;cellaneous grains
under high altitude conditions.

(b) R:ltl', datI', anti depth of S~Ji'lg

winter wheat on dry-land.

(c) Yariety te!'t of cereals for the
"roouctioll of hay.

-In cooperation \\ lIb the t: S. ;)~p.,! Iment of Agriculture.
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Sa"dpoi"t SlIbstotio"
Timber·soil in\·cstigatio::l$.

(a) To itt-:-e5ligate the n~nst cffic;U11
method of 'IOil inlprovcmcnt Ly the
growth of lcgumn.

(b) To determine the "alue (If lime,
gypsum, and sulphur as related to
the growth of legumes.

(e) To investigate the vallie of com·
mercial fertilizerll when il!II)lied to
crops in " rotation.

Land clearing.
(a) To determine the cost of and

most practical mo:thod ...f c1t':trinl'
land for cultivation.

Dairy.rann management.

Small-grain investigations.
(a) Variety t~lS with wbe."It, oat:; and

barley.
Field and rarden pea in"estigations.

(a) Yafiely tests with standard ,oar·
ictics.

Irrigalion experiments.
rieties.

Irigation experiments.
(a) To determine the feasibility of

irrill::ltioll when used in a com­
parath'cly lilllall way i'-lI;'/'ll<ment­
tlfy to the non·irflgal~ allll.

Sl:cep production.
(a) To find the "alue of "heep to tce

farming 5)·",tcm of this region.

rnOGRES OF ISVESTIG.\TIOX.lL WORK

As has been the practice in former ycars, a brief 5ummary is made of
the work of the various departments and of the substation farm. The
summaries prescnted herewith represcnt the major projects and deal
briefly with the more important achievcmcnts of the )'l:ar.

Agricultural Chemistry
Definite prog-rc5s has been made by the departmcnt of agricultural

chemistry in a study of the cffect of 3\'ailablc nitrogen compound on -the
protein of wheat. The results clearly ,how the part that a liberal supply
of ayailablc nitrog'el\ in thc soil plays in the elaboration of protcin in the
wheat kernel. The Adams fund projeet OIT the tolerance of crops for
alkali was acti\'t~ly carried on ouring thc year and dealt with numerous
determination~ of thc scnsiti\"cness of various crops to alkali. Five
hundred scvcnty-five indi\"idllal sug-ar analy:;es were wade on beets grown
at the .i\bcrckel1 Sllbst:J.tion in connection with sugar beet improvement
investigations. Seven of the Illost promising- yarietie were reserved for
tests during- 1922. ~ \ ~n::at many determinations werc made by the de­
partment during- the year on soils, feeci, fruits and various agricultural
crops in connection with projects, the preliminary responsibility for
which rested in other departments of the tation.

Agritllltural ElI,;.:inceriug
The chief artiyit)' of the dcp:trtment of ag-ricultural engineering during

the past year has been in perfecting a mechanical device for di~tributing

dust poison ill the control of alfalfa weevil. Alterations were made in
one of the m05t satisfactory commercial machines now available to cause
the dust to settle ill a uniform cloud undi~turbed by lig-ht winds. A report
was made eluring- the year 011 the feasibility of irrigating certain small
areas in the Palouse ianning ~ection.

Agro1lo11l)'
Sweet c1o\"cr clllturJI tc:,t:' by the department of agronomy indicate the
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desirability of seeding fi fleen pounds of good scarified seed per acre to
produce Ihe best quality and yield of bay. 1\[ost satisfactory stands of
sweet clover have been obtained without the use of a nurse crop. IIubam,
the annual variety that has recently received a great deal of public at·
tention, docs not appear to be adapted to the clim~tic conditions of north
Idaho and is Ie s "aluable that the biennial strains. Sudan grass seeded
in rows produced three tons of hay per acre, indicating- its value as a
catcb crop. The later dates of planting corn produced higher yields of
silage but poorer in quality. The eight-inch spacing of sunflowers pro­
duced greater tonnage than the thirty-inch spacing'. Extensive green­
house trails, under complete control, are being- made of various treat­
ments for soils rcprc~cnting types fro111 many parts of the state. A new
project initiated during the year is concerned with peat soils, which are
found to co\'cr con~iderablc areas in some of the northern counties. A
soil sunocy of the Twin Falls area was completed during' the summer of
1921.

A"imal Ilusbolldry
Sunflower ~ilag-e has again been used successfully in maintaining the

herd of pllre brcd heef cattle. During the fall and winter of 1920-21, 118
steers and 475 lambs were fed experimentally at the Caldwell ubstation,
where an C'xtcn~ive feeding plant is provided for investigational work.
The :'-teers wcre divided into ten lots and fed the following- rations: Cut
alfalfa hay and a hea,,)' allowance of silage; ClIt alfalfa hal' and a light
allowance of silag-c; cut alfalfa haYI barley, and a lig-ht allowance of
silage; Cllt alfalfa hal'. barley, and a heavy allowance of silage; cut
alfalfa hal' ami a light feed of barley: Cllt alfalfa hay and a heavy fecd of
barky; long alfalfa hay: Cllt alfalfa hay; alfalfa meal and syrnp (20 per
cent mixture) and alfalfa meal. The results were reported in Experi­
ment Station Circular Xo. 18.

Tile lambs w(.'rc divided into seven lots and fecI the following rations:
ellt alfalfa hal' al1l! barley; Cllt alfalfa hay, silage and barley; alfalfa
meal. ~ilag-e and barley; long alfalfa hay, silag-e and barley: long alfalfa
hal' and barley; alfalfa mcal and blrlry; alfalfa Illeal and syrnp (20 per
Ce!lt mixture). Experiment Station Circular Xo. 19 reports in detail
the r('"ults of this experiment.

Two lots of spring pigs a,·eraging 136 pounds were fed cracked peas
compared with tankage as supplements to the basic ration of rolled barley
in the economical iinishings of hogs for market. The ratio of barley to
peas was 3 to 1 and of baric)' to tankage 91 to 9. The two lots made
approximately the same gains.

Bacteriology
It has been found in the inyc::>tigation of forest soil by the department
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of bacteriology that ammonia and nitrate accumulations in the soil are
distinctly retarded by applications of sawdust, needles, cones, bark and
other tree products. The greatest retardation resulted from the appli­
cation of cedar sawdust and cedar needles. ),[aplc sawdust. not common
to Idaho. was second in order of toxicitv. The reduction of ammonia and
nitrate accumulation ranged frol11 fi~e to sixty per cent. :\itrogen
fixation was greatly decreased by some of the products and practically
eliminated by others. The rc:=;ult of this forest soil study indicates that
the needles, leaves, cones, and other tree products falling on the soil
cause concentration of forej~n matter which eventually exerts a toxic
action on the beneficial biological activities normally taking place in
fertile soil. These investigations are {or the purpose of determining the
cause of low productivity of timber soi! and to discover remedial measures.

The department of bacteriology has entered upon studies of the effect
of alkali 011 bacterial activities in soil to determine the relation of alkali
concentration to activities of helpful bacteria.

Dairy Hllsballdry
The department of dairy husbandry is charged with the official re­

sponsibility for Advanced Registry testing. During the year the," tests
have been conducted as follows: Jerseys, 125; Holsteins. 59; Guernseys,
27; and Ayrshire, 6, an increase of 19.2 per cent as compared with the
previous year. Thirty-three breeders have received this sen·ice. The
official state record for butterfat prt'duction has again been broken by
an Idaho Station cow. Idaho Violet Posch Ormsby 337275, with a record
of 21.379.3 pounds of mil!, and 805.91 pounds of btllterfat. The "'erage
production of the College of agriculture herd for the past two years,
obtained by crediting every cow with each day she actually produced. was
as follows:

1920....10,816.5 pounds milk
1921....11,429.8 pounds milk

423.0 pounds butlerfat 3.91'iC butterfat.
437.69 pounds butterfat 3.83'1, butterfat.

All animals maintained by the dairy husbandry department are weighed
and measured monthly. The inbreeding as comp:.trcO with outcrossing,
and the linebreeding as compared with outcrossin?; experiments ha\'e been
continued ix Fl and one F2 heifers will soon come into milk. Xew
lines of work started during the year are concerned with ration~ for young
dairy slock. feed for wintering dairy heifers. valuc of fceding- dairy cows
during the dry-rest period and the comparison, of the' feeding ",Liue of
varicus silages.

Entomology
The major projects in entomology during 1921 were the continuation

of life history and methods of control studies on clO\'cr aphis_ expt::ri­
mcnts with poison dusts in the control of alfalfa weevil. te~ts with :,pread­
ers for orchard spray materials. life history stuc1ie5 of the codling- moth
and investigations of the eel worm disease of rct! clover. In addition,
some attention was given by the Station Entoll101ogi~t to aphids attacking
stone fruits, to the cabbage and radish maggot and to other orchard in­
sects. A complete report was prepared covering three years' intensive
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study of the clover aphis. This report will be published the coming year.
Casein was found to have a high value as a spreader when used with
sprays for controll~5 the codling moth. Such progress was made on all
investigations that several manuscripts dealing with problems of COl1:ild­
crable economic importance to the state are nearing- completion.

Fa",1£ ItfaHagcmcllt and Fal'lIt Economics
The two farm management studies, one in the Palouse district in co­

operation with the Washington State College, and the other in the Twin
Falls district in cooperation with the Office of Sugar Beet Investigations,
were continued during the year. The fact of special interest in studying
the cost of producing various crops, was the wide range between th~

lowest and the highest cost of production per bushel, or per other unit.
The facts collected include thc basic acre requirements, such as horse and
man hours, seeds, sacks, etc. At any time current costs may be applied
to these basic requirements and the cost of production per unit be quickly
brought down to date. A part of the information secured in the Twin
Falls district deals with the relative profitableness of competing crops.
This information, together with the range in cost of production and other
data of interest, is being published in bulletin form.

Forestry
During the past year Bulletin 1003, entitled Distillation of Stump \\'ood

and Logging 'Wastes of Yellow Pine, was published by the U. S. Depart­
ment of Agriculture in cooperation with the University of Idaho. Studies
during the summer of 1921 have provided a mass of data to be used in
mapping the logged-off lands of Idaho. A preliminary report has been
issued on work aimed at determining the relative durability of commercial
Idaho woods under field conditions.

Horticulture
A large number of trees in the apple breeding project fruited during

the year. The records taken include data regarding keeping qualities.
No seedlings have as yet produced fruit that is greatly superior to exist­
ing varieties. Several seedlings under observation have considerable
merit, however, for special purposes. One of the \\"ag-ener-Ben Davis
eros es is at least a month earlier than the \Vag-ener a·nd its season extends
beyond the \Vagener.

The tomato breeding is directed toward developing strains that are
earlier than those now in use in this district and, in additiun, are heavier
yielders of well-shaped fruit. The best results so far are from certain
selections of Earliana.

Studies of vegetable garden seed production indicate a field for that
industry in Idaho. Tests of fertilizers for vegetable crops have recently
been initiated. A small block of English walnut trees in the experimental
orchards have recently come into bearing.

Plallt Pothology
That the temperature and moisture content of the soil at seeding time

have a very definite effect lIpon the amount of smut present in the crop ~t
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han'est has been definitel)' established by the department of plant path­
ology. The amount of smut infection increased as the amount of moisture
increased up to saturation. The highest infection developed at the lowest
temperatur~s. An extended surve), of the potato-producing regions of
Idaho rc\realed the fact that mosaic and leaf-roll are very common in
the slale, and t.hat they are causing each year an increased amount of
damage. In the study of calico and russet dwarf disease of the potato,
it has been found that the calico disease is apparenll)' transmitted onl)' by
means of the diseased tubers while russet-dwarf appears to be carried Hot
onI)' by tubers from diseased hills but evidently al 0 is spread from plant
to plant in the field.

POllltry Hllsballdry

That kimmilk is the most profitable source of protein for laying hens
is shown by the first year's study of tbe various sources of prolein by the
deparlment of poultry husbandry. The skimmilk ma,' entirely replace thc
mear !'\craps in the rations, and when fed with peas and p2a meal it
g-reatly enhances their yalue. The skimmilk g-avc an excellent profit over
feed cost with averagc production thruout the year of ..7.4 pcr cent for
leghorn pullets. The feeding work to date indicates that poultry keepers
do not nced to go out of the .state to secure grains for feeding their
poultry.

Zoology

The cytological studie~ of the reproductive cells of ~hcep i... nearing
completion. ~cw work has been started on the reprndl1cti\'c cells of
goats. Tissues h:1\'C been obtained from both horned and hornkss go.lls.
The preliminary studies indicate that horns arc transmitted as a Sl'X­

linked character, the alllc as in sheep.

A berdacl/ SlIbslalion

L. C. Aicher, who was for ten years superintendent of lhe ,\bcrdeen
Substation, resigned to become superintendent of the Fort f hys Experi­
ment t3.tion at Hays, Kansas. )1r. Aicher \\"a ... sl1ccced.... d by .\. E. ~k­

Clylllonds, a g~aduate of the Kansas Stat~ .\g-riCl11tllral Collcg-<\ wllo had
experience in supe;-intcnding the agronomy hrm at ~l anlntlan. I,ansa",
and was for l\vo years extcnsion agronomist for the Culorado .\~;-icl1l­
tural College.

There has be~11 a wide call for the bulletin:" writlt:n In- Sw)crin:uldl'l1t
Aicher dealing' with !'ced production and with potato C'l}cri~l1' nr.... l{c­
markable finc reports have been rcc.... ived finn 1 ilrnH:r· re!41T(!ing- t;lC
suece ...s had with growing the Idamine oat~. ~cl...:tcd and dc.:\'..:1 Jpecl I))'

the. \benlc:en Su~)station. Comrr:oll Federation wh'::lt Iia ... in recent \-cars
out-yielded all other \·arieties grown on the Sl1IJstatioll hrm. a:ld j .•: now
being- incre:lscd for field te~t5 in the Yariot1~ eotllltil'~ ill th~ irrig'1t~~1
reg-ioll.

Cald,,'ell Substalioll
Early in 19:?1 t\yeh'e acrcs of the Caldwell Substation ,,"crc mapped for

the purpose of definitely locating the "~iiek ...pOt ...... · Thi~ tract of I:md
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has been set aside for experimental work to determine methods of slick
spot elimination. The trials include the use of sweet clover and alfalfa
as green manure and the application oi various soil amendments.

Se"eral yarietics of corn arc under test for the purpose of determining
those \·arietie::. bc::;t adapted to the production of silag-c and those e:.pec­
iall\' adapted for growing mature eal corn. The yields of silage on the
basis of han'csting 100 hills of each of the "arietiesJ varied from 8.53
tOllS to 22.39 tons per acre.

Te:;ts were initiated late in 1921 to test methods of growing Ollt dairy
heifer!;, dividing the Substation yearling heifers into two groups. One
lot was fed Iny alone, a C0111mOll practice in the irrigated regions, and
the other wag ft..d hay and corn silage The Substation cows arc dh'ided
Y.lto twO group~. one fed hay alone and the other fed hay and corn silage.
The ~teer and l3.mb feeding- in\'estjO'"ations are found discussed in thi~

report und<.r animal husbandry.

lliglz .-///itlfdc Substation
The variety and cultural tests carried 011 at the Hig-h Altitude Substa­

tion yielded ,-aluable information during the year. Triplet yielded high­
est of the wimer whe:tts fullowed c1o~cly by Hybrid H3. Tht: yield of
Triplet ,,·as 41 bushels per acre. One wheat under test yielded a ... low
as 9.4 bushel~. Trebi again olltyielcled other barleys. Peas were badly
(bmaged by early frosts of 1921. Rosen rye yielded 29.6 buslieb per
acre. In the ratc of s.ceding It.'sts an increase of the rate [rol11 lhr~e to
four !.:'c:cks ga,'c an increased yield of cle\'cn per cent. An additional
peck in the rate of seeding- abO\'e four pecks yielded an increased return
of less than fi\'.! per cent. The dates of seeding- te5ts included ....cedinz:; ~t

J5-clay interyab from Juh' JSth to October 15th. The5e various seellings
gave \'ariations in yield frOIll 17.3 bushels to 38.8 bushels. Seeding-s of
_,",-ugu:,,>t 15th and ~eptcl11ber 1st gave the highest yields. Turkey red
wheal was used in each of these tests.

Sallc/poin/ Subs/a/ioll
C. "'. R:lI1ey. superintendent of the S:lI1dpoint Sub5tation, resigned'

early in 1921. and was ....ucceeded by]. 11. Christ. }'lr. Christ is a graJl1­
ate of the "l'niversity of Idaho College of Agriculture.

Precipitation durinfZ the four months from :J.lay to August, inclusi\'c,
was 3.(>3 inches less than the len-year avcr:lgc. The early seeding of
sunflowers gave the larger yields. ITil1 selection of potatoes has ~~n

initiated as a new line of work on the Substation farm because of the
interest in Donner and neighboring counties in the fZrowi.ng of seed
potatoes. Sweet clo\'er yielded, on a unit of one acre, 6,69U pounds of
fir5t-cutting and 910 pounds of second-cutting-, or a total acre-yield of
three anti three-fourths tons. Red c1o\'er, in a contig-uous acre-pbt,
yielded 2.1 tOI1S.

Picric acid was successfully used in land clearing. Experiments in the
feedin~ of dairy cattle included trials with roughag-e alone as compared
with roughage and grain in feeding- for milk production. The pure bred
Shropshire flock now numbers 35 held of re~istered sheep.
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FJ:\"A:\CIAL STATEME:\T

Unh'ersity of Idaho Agricultural Experiment Station in account with the
Cnited States Appropriations.

$10,757.19 $10,756.25
1,884.29 1,575.45

273.13

249.23

16.10
325.93

73.60
614.86
396.84

195.75
6.03

453.23

Adams
:-.lone

$15,000.00

603.31
5.00
9.05

17.86
67.73
38.75

527.41
245.32

571.75
10.60

119.00
84.00
58.74

lIatch

9
10
11
12
13
14
15

16
17
18

Dr.
To balance from appropriation 1919-1920.............. None
Receipts from the treasurer ot the U. S. tor the

year ending June 20. 1921 $15,000.00

('r. Abstract
By Salaries 1
By .Labor 2
By Publications 3
By postage. stationery ............•.......... 4
By Freight, Express 5
By Heat, Light, Water, Power. . . .. . . .. . 6
By Chemicals, Laboratory Supplies 7
By Seeds, Plants, Sundry Supplies .
By Fertilizers .
By Feeding Stufts .
By Library .
By Tools. Machinery, APpliances .
By Furniture, Fixtures .
By SCientific Apparatus, Specimens .
By Lh'estock .

By Traveling Expenses .
By Contingent Expenses .
By Buildings, Lands .

Total. $15,000.00 $15,000.00

RECEIPTS OX LOCAL STAUO:\ }'UXI)
January 1, 1921-December 31. 1921.

SOllr('c
Balance on hand, Jan. 1, 1921 $ 793.37
Receipts Jan. 1, 1921-Dec. 31, 1921 2,509.06

Total...... . $3,302,43
Expenditure Jan. 1, 1921-Dec. 31, 1921. .
Balance Dec. 31. 1921 . .

Amount

$1,544.26
1,758.17

299.74
943.26
211.33

10.00
1,024.73

20.00

Ueceipts hy Department:oo

lnterest and General $
Horticulture .
Agronomy ··········· .. ·············· .. ······· .
AgriCultural Chemistry .
Poultry .
Plant Pathology .--

$2,509.06
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DISBURSE:M.EYTS
Agr. )'Iant

Item Adm. Chem. AR'l'onomy Dairy lrort. Path. Poultry Total

.Labor $105.20 $65.00 $222.03 $16.93 $ 45.80 $ 454.96

Postage and
Staty. · ... $14.10 10.60 4.50 29.20

Freight and
Express 35.19 13.95 49.74

Sundry
Supplies 27.00 $30.90 69.34 146.93 32.10 306.27

Feed ....... 69.92 72.90 142.82

Library · .. , 15.00 15.00

Tools and
)Iacb. ... . 39.75 124.00 105.20 268.9i

FeCunds .... 54.10 54.10

Land Rental. 37.S0 10.00 47.50

Travel 107.85 22.25 45.62 175.72

$41.10 $45.90 $278.99 $65.00 $744.02 $39.18 $330.07 $1,544.26

l'ITA~CIAL STATEME~T

The following are the receipts (rom Substations during the period
Jan. 1, 1921- Dec. 31, 1921.

Aberdeen Caldwell Sandpoint 111gb Altitude
Receipts from sale of U,'e-

stock, hay, grain,
potatoes, milk, etc..... $1,738.14 $ 952.89 $997.39

EXl'ENDITURES OF SUBSTATIOSS

Jan. I, 1921-Dec. 31,1921

Aberdeen Caldwell SandllOlnt )[Igh Altitude
Salaries · ............... $2,034.86 $ 5,340.33 $2,71Q.46 $2,045.14

Expense ·............... 882.21 4,687.69 2,138.90 247.18

Labor .................. 628.55 66.90
Supplies ... ............. 1,780.96 3,742.89 2,655.00 786.jO

Equipment ............. . 25.00 355.00 623.61 792.00

$4,723.03 $14,75U6 $ ,194.93 $3,879.82
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