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Introducticon

Ths following experiment was conducted at this station with a view of making a statistical study of
the relative effect of differences in the time of irrigation upon cats. The year during which this crop was grown
the annual rainfall was exceptionally high, which would possibly account for the small variations in the biometrical
constants, It is highly desirable that the 2xperiment herein reported be repeated for a number of years before

drawing definite and specific conclusions.

Characters Dealt with and Experimental Methods.

Four biometrical constants; correlation coefficient, standard deviation, coefficiernt of variebility and

the average or the mean have been determined infhe course of study. The characters correlated are:
1. The ratie of total grain per plant to total straw per plant, subject; and the number of
stems per plant, relative,
2. The ratic of totel grain per plant to total straw per plant, subject; and the average stem
’ height per plant, in centimeters, relative.

3. The ratic of total grain per plant to total straw per plant, subject; and the average
panicle number of spikelsts per plant, relative.
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4 The ratio of total grain per plant to total straw per plant, subject; and the
total plant weight per plant, in grams, relative.
5 The total plant weight per plant, in grams, subject; and the total grain weignt
per plant, in grams, relative.
6. The total plant weight per plant, in grams, subject; and the total straw weight
rer plant, in grams, relative.
7 The total grain weight per plant, in grams, subject,; and the total straw weight
per plant, in grams, relative.
8 The average panicle grain yield per plant, in grams, subject; and the stem straw
weight per plant, in grams, relative.
These combinations of characters were correlated for each series and the recsults
are reported in the correlation takles and also in a condensed table foy’comparative stugy.khw
The characters for which the standard deviations and the averages were found are as
follows: |
The ratio of total grain per plant to total straw per plant.
The number of stems per plant.
The average stem height per plant, in centimeters.

The average panicle number of spikelets per plant.

oro G N

The total plant weight per plant, in grams.

[9)}

The total grain weight per pl.nt, in grams.
7 The total straw weight per plant, in grams.
8 The average panicle yield per plant, in grams.
9 The average stem straw weight per plant, in grams. oo
The results of these are reported in the summation sheets and also in tﬁb séparate
tables for comparative study. .
Frequency polygons have been constructed in the course of study for each character
receiving different irrigation treatments. It should be noted that these frequency polyg ns
do not, in all cases, représent th2 same number of plants, which would account for the

difference in area occupied by each.pelygon.
Vatieties used - Three varieties of ocats have'been employed: Kherson, an early

maturing oat,; Colorado Number 37. and Great Dakota, both late in maturing. Eighteen centgeners
of each variety were planted out .nd these in turn were grouped into series L, 2, 3, each



series consisting of eix centgeners planted in different parts of the Experimental Earmsb%p Jéyﬂﬂ)gi_

. 41‘2 <2 5 /‘f{;{ﬂ/‘,«_‘_f
ordér to secure a uniform or what may be called an average condition and thus Zvoié any soil
differences that might have arisen. OSeries 1 in each of the three varieties received no

irrigation while series 2 in each case was irrigated July 7th and serizs 3 irrigated June Z£2nd.

Irrigation - All of the seriss 1 received no irrigaticn; series 2 were irrigated
July 7th and series 3 June 22nd.

One irrigation, consisting of about six acre inches, was apprlied in eac
At the time of early irrigation, Kherson had headed out pretty well, while Colora
and Great Dakota, both late oats, were just beginning to head out. At the ti
gation, the grains of Kherson variety were filled out while Colorado Fumber 37 and Great
Dakota were flowering.

Harvesting- Each centgener, when ripe, was harvested by itself, tied in a bundle
and allowed to dry out. To prevent any external injury, the heads were wrapped in a cloth =
fastened with pins.

Kherson, series 1, matured about July 30th and was harvested the following day.
Kherson, series 2, which was irrigated July 7th, matured about August 10th and was harves ed
the same day. Kherson, series 3, which was irrigated June 22nd, matured August 1Cth and was
harvested the same day.

Colorade FNumber 37, series 1, 2 and 3, which received different irrigation treat-
mente, matured about August 18th and were harvested the same dav.

Great Dakota, series 1, which received no irrigation, matured about August 11th
and was harvested the same day. Great Dakota, series 2 and 3, irrigated July 7th and June
22nd respectively, matured about August 18th and were harvested the same day.

Measurements - Frrm each centgener, seventy healthy plants were taken at randoem
( in some cases, seventy plants were not available because of smut or some other injury and hence
fewer ylants were considered). An identification tay was attached to eachh rlant and the roots
removed just above tkhe crown.

The stems of each plant were measured from the base of the stem to the base cof the
arical spikelet and the result recorded to the nearest centimeter. The length of sach panicle
was secured by measuring from the base of each panicle to the base of the apical spikslet and
recording the result to the nearest hulf-centimeters The numbsr of spikelets on each panicle
wege determined and recorded separately.,



To secure the average length of the plant, the lengths of the individual stems per
rlant were added and the total divided by the number of stems per plant. The same method was
followed out in finding the averages for panicle number of spikelets and the average panigle
length.

After securing the above measurements, all the heads belonging to the same plant
were thrashed together and the total grain weight per plant, to the nearest 0.05 grams { one-
twentieth of a gram), was recorded. For average panicle grain yield, the total grain weight
per plant was divided by the number of ranicles per plant. The total straw weight per plant
was secured by deducting the total grain weight per plant from the total weight per plant.

The ratio of grain to straw was found by dividing the total grain weight per plant
by the total straw weight per plant. The division was carried toc three decimal places but the
data recorded only to two decimal places ( if the third decimal was five or more, the seennd
decimal rlace was increased by one, but if it was less than five, the third place was omitted
without altering the second place).

All the data represented by the six centgeners of the same variety and receiving the
Same treatment but planted on different parts of the Experimental Farms was transferred to cards.
On each card wereplaced all the measurements of the individual plant and these cards were made
use of in finding the distribution freguencies for various characters and in making correlation
tables.

In securing the means, the standard deviations and the correlation coefficients, cal- -

culations as a rule were carried to the fifth decimal place but recorded to the fourth, follow-
ing the same method explained elsewhere.



A Brief Survey of Litsarature,

In reviewing the literature on oats, it will be noted that this crop has been
subjected to considerabls experimantation in this countrv and in foreign countries. However,

the amount of statistical work done on it is more or lessg limited and in some instarces,of
an unsatisfactory nature, The writer has carefullvy gone over the exn2rimenrt 2tatisn records
on oats but has not been able to find any data having a dirsct bearirg on the2 question at hard,

However, a brie® review of literature is of interest in this connaction 2nd certain facts may
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he indirestly ~comrarable with the results of the present ex im=nt

-
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To datermine the influence of the waisr content of the s0il on the davelooment of

plants, 7, von Se=lhorst condunted a ssries of »ot exnerim=nts with oats, He found that a high
narcentage of 803l moisture at the time of heading increased the anlp lergth ani the number oF

o~

blossoms was much greatar when the water consant of th2 80il wag high =2t the time of heading
than when it was low, A hiph nercantage o7 80il moisturs during the early growth of th=a »nlants
r=2atly innr=zased the number of snikelets From th2 rasults of hig evnerim=nts, he ass=ris that
E y y . )

=
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a hich percantagse o soil moisture at the time of heading is highly iwmo

vield of straw and grain., Comparing these results with thos= obtained iter, it will be
notad that, in the cass of Kherson ( an early oat ), at the time of =arly irrigation, ths plants
had prettv well h=aded out and that at this period had the highast average stem height. At thse
time of late irrigation, when the graina wer~ well “ill=4 out, thers was a dewveass in the
average stem height compared to early irrigatior. 1In Coslorado No, 37, at the time of sarlv
irrigation, the heads w=re beginning to flowar, This varietv reSﬁOEied siwilsr to Xherson and

the results thus obtainsd with the two varieties are in ac~ordarn2 with those obtaired by von
S=elhorat, so “ar as the ~ulm length is ~one=rnad. Gre2at Dakota, whish headed aut ard flowersad
at tha sams time as Colorado Wo. 37 and received the same irrigation treatwant, bshaved d4if“=2rently.

Innarease in the vield of siraw and grain in all the three varistiss eare not quite in ac-ordanae
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with his results. This is not,howevaer, a just 2omparison the two investigations ware c~on-
ductaed under 3iffer=nt ~onditions.

P. I. Brounov, on the influsnce of the msteorological ~onditions on th

’3‘

2 growth and
vield of oats, found that a precinitation o some 100 mm or more distributed uniformly from the

tims of sprouting to the time of heading with a resuliling monisture cortant from 18 to 138 per cent

in the s0il to a d2pth of 75 eam, gav~ a high vield o straw ani grain. When the moisture contart

o



of the s0il1 was brought
it lowared the vield of
V. A. Vlasov,
1irently denandent uron
on the mean tamp~rature
nariod ‘rom flow=s ring to
and inverselv pronartidn
the heading stage had be
C. von S~=lhor
develonmant of oats at 4
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apnli~ation of water ~ontinued ther=after, In

thig case

1 at the

no watar and the following results are renortad:
total vield Incr=ase in grain vyield.
r cent 21.4 per cent
" 43.1 "
" 107.0 "
Lid 133'3 L
" 158.7 "
set of twelva nots, water was “irst added but latsr dis-ortinue
The chenk nots in this case ware watered during the entire period of
total vield. Increas2 in grairn yield,
cant 74.4 var cent
62,1 "
48.8 "
44.8 "
40.8 "

of exnariments with differart nrong, Rankhaus renorts that Jur

ase of 35 pner cant in the vi2ld'of grain ard 58 ner eent in the

to irriga-
viald of



On the stooling of oats, W. Rimpau r2norts that his results 4o not indi
asse yted, that the most productive varieties of grains have the lowest stoolirg zan
refarring to the means of total weight per plant and also the numbhar of st=2ms ner
the avarag=s of the three treaitments “or ea~h vari=tv, it will be ‘ound that thz vie

with the in~reass in the mumher o< atems,
On the relation o0F s8nil monisture to oats, A. Pulwan renorts that a ~orstant s0il moisturs

~ontent of 35 nar cent gave the ontimum results during the »neriod “rom the ann2arancs of the h=ad

to the setting of the grain. A decr=as= in s0il moizture durirg this n2riod from 34 na7v cant

L ~ 2
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pa2r ~ant ~=2used a decr2ase of 32 per eent ir the vield., An inecrsase of so°1 moisture from 24 per

nant to 34 ner cant during this period caus=2d ar increas=2 of 11 por rant on th2 average vi=214.

ct

Gerlach ard Xruger, aftar ar extensgive irrication exnerirent, stzte that the waight of
the individual grains as w=11 as the bushel weipht was sreztsr with the irrigatsd oats than in the
~as2 when no water was apnlied. The present experiment indicates that the bushal weoight does not
necessarily increas= with the anvli~ation of water, at least in different varieties. 1In Kherson,
the bushel weigcht remain=sd the same for irvigated and non-irrigat=d; in Coloraio Yo. 37, no
irrigation pgave a mu~h higher bushel weight ani in Great Daskota, irrigation gavas 2 highar bushel
waight over no irrigation.

I. Vikhlvae obsg=2rvad that a high s0°1 moistures rontent at the time o0f hezading tended to

gr=2atlv increase the yield while a low 3011 moistures ~2ontent tended
On the reslation of vield to efraw and grain in oats, H. H.
0.357£0.082 for 1911, 0.714£0.030 for 1212 ar? 0.500 = C.043 *nor 1°213. Ry refarring

-
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on noeffizisnts of rcorrelation her=in rs-orted, a munh=? higher norr=lation will he ssan to avist

between the total straw weipght and total grain weight mer nlant, ard that thase corr=lations
remain fairly ~oretant for the thr=- varisties.
The most noteworthv statistical work on oats has been nublishaed in teo senarate ~overs,
Memoirs Wo. 3 and 4 bv Cornell Tniversitv Agrienltural Txpzrimant Station. Memoir Yo, 3 , by
H. H. Love and €. ®, Leightv,is a stndv of ths affent of sesasonal chargss or biometrical ~congtants.

The authors, ir the ~ourses of study, have sg20oured the biometrir~al ~onstants for saveral ~haranters,

A romparison of their work with the weiter's data will be mai= mora fully latar on., In genaral,
it mav b2 said that considerahle variation onr~urs betwasn tha raan’is se~urad by +them =2nd thoas
obtained by the author,

In dAig~uasing their data of Memair Wo, 3( nage 17 ), thav renort that un avorabls weather

-

conditions of the year 1210 r=aulted ir smaller nlants and a redncald total viald of prairn but that



“avopable-
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smaller nlants nroducad a largser rumbzr of anikelats ~omnared with 1809, which offared

1
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mor
growimg ~onditions. With resnect to the nroduction o larger number of snilelets ner nlan
writar feelsg that, in drawing their conclusion, the authonrg have failed to take into ac~ourt the
numhar of ~ulms ner plant, a fa~t to whi~h attention is ¢alled in the latar dis~cussion of the
present work. For the vyaar 1209, thev segured ar averages numb=r of 3snikelets ner ~ulm ner nlant
of 32.40 + 0,242 2nd the numbher oF ~rulms per nlant 3.948 £0,043, 2nd for the vy=22r 1910, an
avarage numbar o7 gnikelets ner ~ulm pnar nlant of 35.400 #0.245 ard the numher Hf ~ulms var nlant,
3.588+0.031. Certainly, it doss not necessarily follow that »nlants with a low ~ulm numbsr of
sapikelets per plant should also have a low total number of gnikelets, sir~e an increase in the
number o0° ~sulms nmer nlant wonld tend to raise the total numbher of spikelsts ner plant but would
not nesessarily ince=ase the average number of snikelets ver »iant,

In Memoir Wo. 4 of Cornell University Agrioultural Txpariment Station, Olyde W, Leightv
ranorts the reanults of his statistical work with oats. He followesd four lin=s oFf studies w-hich
are as follows:

1 fomparison of biometrical ~onsgtants determined for oat nlants ard for the ~ulms o° the same
rlants.
Riomatrical -~omparison of varieties of onats.
Comparison o° binmetrical rconstansgs destermined for oat nts grown in hills and in drills.
Bffant of d4iffarant degr=2ecs 0° arowding on biometrisal 2onstants of oats,

On the first roint, he ~or-~ludes that prartic=2llv thes same mezrs and eorr=lation
~oefficients will be obtained whether »nlants are used as units of the ~ulms of the same nlants are
used as units, but that these constants will be slightly greater for the latter method. The
atandard deviations ard roeffieients of variabilityv will also be great=r whan ~ulms are the units.

On the seaond »noint, hes ~on-~ludss that ~onaidarahle di€fear=rna ig found ir the amount
of variahilitv of Aifferapt charartars of the variatias 2nd that the ~o2ccicients of correlation
are usually farilvy ~lose togsther for the 4ifferent varieties, “ut some= fifferencss o-~~ur that mavy
he Adue to varistal ~auaes,

Or the third noint, he cornrludes that the means are greatar for nlants grown in hills
than “or »nlants grown in 4drills. Again, whenever large diffarences o~~ur in the ~osficiants of
correlation, those “or the vlants grown in hills are always smallar in amount.

On the fourth point, he ~aor~ludes that oat nlanta growr in vervy crowded ~onditions

produne but one ~ulm to a plant, but, as more room is given, more tran one culm is nroluced by



by many plants. Variability decreases with increase in crowding for yield, number of kernels,number of spikelets,
and breaking strength of straw; but for height the least variability occurs when crowding is least. There i3 an

increase in corrslations produced by more crowded conditions, but there is sometimes s decrea beyond a certain degrse

of crowding.

Waldron working with the question of heavy and light seed grains presents several correlation tables.
Hé worked with 1000 oat culms grown under field conditions. Hé states "In nearly all cases, sach head bsaring culm
measured represented an entire plant. The variety is well defined morphologically, but evidently contains various
races or biotypes." From the foregoing statement then it is not clear whether Waldron worked with plants having one
and only ons culm to the plant or he took one culm from each plant at random. Heé reports the following correlations:-
Average weight of grains and number of grain per head -.595 t .013
" " " " " length of head - 0.511 £ 0.015
" mooom " " " culm - 0.404 % 0.017
In the way of summary he concludes, "plants with shorter culms, shorter heads, and with a smaller numbsr
of grains, bear on the whole grains of greater weight. The opposite of course is equally true.™ At the end of his
article he states,”Since the above was written it has been found that the amall oat heads bear a somswhat larger

percentage of single grains than the large heads. If this factor be considered the negative correlations would be
somewhat decreased but probably not materially.™ This at once brings a new phase of the question and this is a

possible explanation of the negative correlations secured by Waldron. The writer's attention was callsd to this fact
by Prof., Breeze Boyack and as a preliminary test a number of wheat spikes were examined. It was found that the larger
heads contained the largest and hesaviest seeds but at the same time they contained good many more third and fourth
grains than the amall heads.which accounted for the decrease in the average grain out of larger heads. Hence if the

selection of seed grain is based on the size of grain, then the first grains from large plants should be the basis
of selection,

It may be further state”that had Waldron corrslated average weight of first grain, average weight of
second grain,ete. respectively with other characters he would have possibly found quite different results than the

ones he had reported.

H.H.Love working on the question of large and small grain has secured some very interesting results.
He worked with pure lines of wheat and used the whole plant as the unit instead of culm. He has secured the follow-

ing correlations:-



Height of plant and yield .294 % 0.082
Number of grains and yield 0.985 % 0.001

Height of plant and average welght of grain 0.278 & 0,033

Number of grains and average weight of grains .251 £ 0,033
Yield and aversge weight of grains 0,327 £ 0.031

The author compares his work with that of Waldron's and findsthat whers he got ag positive correlation
of 0.278%0.033 between height and average weight of grains, Waldron got a negative correlation of 0.404Z 0,017 with

oats and a positive correlation of 0.16 z 0.034f.ftovecéécured other data which are quite different from thos of
Waldron,

The writer wishes to vresent as a possible explanation to the foragoing facts the gquestion of 1lst,2nd,
3rd,etc.grains as presented elsewhere. It is possible to believe that Waldron had a good many more 2nd,3rd,etec.
grains to the large heads than did Love. If such be the actual condition then we would expect in Waldron's case
to find taller plants (since thers is positive correlation betwsen height and length) to produce grains having a
low average gralin weight. Love's case taller plants to produce grains having a high average grain Qgight. The fact

that Waldron worked with a population of biotypss and Love with rure line may be another possible esxplanation.
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Discussion of Means.

1. Plants not receiving any irrigation have a greater mean rati- . of grain to straw as comparad to
to those receiving June or July irrigations. The effect of early and late irrigations is not uniformly in the
three varieties, in fact the variation is so small as to be due to errors in the experimental methods.

2. Plants not receiving any irrigation have a smaller mean number of stems per plant, while those
recelving irrigation have a greater tendency to stool. July irrigation gives the largest mean number of stems per
plant.

3, The mean of average stem height per plant is much less in the non-irrigated plants as compared
to those irrigated. In Kherson and Colo.#37 June irrigation gave an jncrease in the mean of averace stem height
per plant over no irrigation and July irrigation, while in Great Dakota July gave the greatest increase.

4,In Kherson no irrigation gave an incrsase in the mean of average panicle number of spikelets per
plant, being 44.8295-0.3495, while June and July irrigation pave a decrsase, being 41,8455-0.3512 30.6570-0.3370
respectively. In Colorado #37 no marked chance is noticeable. Ih Creat Dakota thers was a marked decrease in
the mean of average panicle numbsr of spikelets per plant by June irrigation, but the mean rema ined practiecnlly
the same for no irrigation and also for July irrigation.

5. No irrigation causes a decresase in the mean of total plant weight per plant in all of the three
varieties. June irrigation cives a uniform increase over no irrigation while July irrigation shows the highest
increase.

6. No irrigation causes a decrease in the mean of total zrain weight per plant, which is very slight.

The July irrigation gives a slight increass over June irrigation. Had these ressults not occurred with uniformity

in the three varieties the slight variations might have been assigned to experimental errors.

7. The mean total straw welght per plant is least in the non-irrigated plants. Thers is a slight
increase in the mean of July irrigation over June irrigation.

8, On the whole no irrigation increases the avsrage panicle grain yield per plant over June or
July irrigation, while little effect i3 produced by changing the time of irrigation, sxcept in the case of
Kherson where a peculiar condition exists. Comparing the mean average panicle grain yield per plant with the

total grain yield per plant it will be seen that plants with high total crain yield have a low average panicle
grain yield, while those with low total grain yield per plant have a high average panicle grain yield per plant(

Kherson excepted), Howsver, this is contrary to our expectation i.e. one would expect high total grain yield per

plant to be associated with high avsrage panicle grain yield., Such a condition would have been a puzzling one

and possibly misleading had we not considered the number of stems per plant. Refserring to ths character under



question,namely, number of stems per plant it will be noted that high grain yields per plant are associated
with increased numbers of stems per plant, which accounts for the decrease in the panicle grain yield. Tt~

It may now briefly be stated that the increase in the mean of total grain weight per plant accompanied by a de-~
crease in the mean of average panicle grain yield per plant is account for by the increase in the mean of the

number of stems per plant.
In the caae of Kherson it will be observed that the mean total grain weight per plant is practically

the same for June and July irrigation and since the mean of the number of stems per plant is smaller in the case
of June irrigation than July an increase in the mean of average panicle grain yisld per plant by June irrigatiom
would be expected. However, this doss not hold true and as a matter of fact the opposite is true i. e. having
the mean total grain yield constant for June and July irrigation in Kherson, an increase in the mean of the
number of stems per plant is accompanied by an incrsase in the mean of average panicle grain yield. Such a
statement is all together contrary to the one made in the foregoing paragraph. The writer is inciined to believe
that this is purely mathematicalin nature and the vroblem is under investigation. Now considering the mean of the
.average stem straw weight per plant in Kherson, it will be seen that no irrigation and June irrigation give similar
results while the mean is considarably lowered by July irrigation. On the othsr hand the mean ofvthe total straw
weight per plant are alike in June and July irrigation but much lower in the case of no irrigation. It may be
said that since June and July irrigations make no marked change on the mean of total straw weicht per plant, an
increase in the mean of the number of stems per plant by July irrigetion would mean a decrease in the mean of the
avarage stem straw weight per plant. Again since June irrigation gives a warked increase in the mean of total
straw weight per plant over no irrigetion an increase in the msan of average stem straw by Jiune irrigation over
né frrigation will be expected. This,however, is not the case and may be easily accounted for by the increase

in the mean of the number of stems per plant thru June irrigation. V¥hether the increass in one case accompanied
by a decreass in another is proportiunal or not and is all together due to causss stated is questionable.

In the case of Colorado #37 it will be noted that June irrigation gives a higher mean of average
stem straw weight per plant than July irrigation, while the mean of the total straw weight per plant remains
practically the same. This again may be explained by the variation in the mean of the number. of stems per plant.
The fact that‘the mean of average stem straw and per plant is higher in the case of ne irrigation than July irri-

gation is probably due to a decrease in the mean of the number of stems perplant.

'
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Discusgion of Standard Deviations.

1. By referring to the tables of standard devijations it will be observed that the ratio of total grain per
plant to total straw per plant has a greater s d 1in *he cass of June irrigation than in the case of July irri-
gation or no irrigation for Kherson. The srd is practically the same for the latter two treatments. In Célorado #37
the s d, after takiné into account the pfobable, is the same for no irrigation and June irrigation, while July irri-
getion tends to slightly decreamse the s d. In Great Dakota no irrigation causes a slight decrease in the s d while
Jane and July irrigations raise the s d by a small arount. It should be noted that June irrigation gives the greatest
8 d In the three varieties consideré&, end by referring to the table on the cosfficients of variability it will be
seen the came conditionto exist.

2. _The standard deviation for the number of stems per plant in the Kherson is the‘smallest where no irri-
gation has been practiced, while there is slight increase by June irrigation and considerably more by July irrigation.
In Colorado #37 the same conditions hold true even thdugh the veriation is not so marked. In Great Pakota June irri-
gation gives the largest s 4 and no irrigetion the least,.

3. In Kherson the s d for the average stem height per plant is the least in the case of no irrigation and
largest where June irrigation has been practiced. The same condition exists in Colorado #37 except that the differerce
between the standard deviations of no irrigation and July irrigetion would be smaller than its probable error. The
same relation exists in the case of Great Dakota as in the other two varieties. Considering the three varieties,
then, it may be said that no irrigetion has the least s d and June irrigation the highest. _

4, The standard deviations of the avergge panicle number of spikelets per plant for the Kherson dlfferent
irrigation treatments is the same and in no case is the difference greater than thres times its probable error. The
same is true of the Great Dakota. However im the case of Colorado #37 ccnsiderable difference occurs, no irrigation
giving the highest s d July,irrigation lowest.

5. Considering the total plant weight per plant it will be seen that no irrigation gives the least s d
in all the three verieties, while slight differences occur in June and July irrigations but these differences are so
small as to be of nec significance.

6. Ih Kherson the s d for the total grain weight per plant is the least where nc irrigation has been
practiced. In the case of Colorado #37 and Great Dakota no apparent chanre has taken place in the s d and the
slight variations may be attributed to the probable errors.

7. In Kherson no irrigation has caused a marked decreasé in the s d of the teotal straw weight per plart
as compared to June and July irrigations which have practically the same standard deviations. In Colorado #37 and

Great Dakota no jrrigation gives the least s d and June irrigation the highest.



8. The s d for the average ranicle grain yield per plant in Kherson is the same for no irrigation and
June irrigation. There is a slight increamse by July irrigation. More marked deviations occur in Colorado #37,
specially in the case of no irrigation and July irrigation. In Great Dakota the different irrigation treatments have
cauged but very slight differences in the standard deviations,

9. In Kherson the s d deviations for the average stem straw weight per plant are practically constant
for no irrigation and July irrigation. In the same variety June irrigation has produced some rise in the e d, In
Célorado #37 the July irrigation gives low s d while little change is noticeable between noirrigation and June irri-
gation. 1In Great Dakota slightly higher s d occurs where June irrigation is practiced. No irrigation and July irri-

gation give practically the same results.



Kherson Colorado No, 37 Great Dakoi
Ho Irriga- | Irriga- Ho Irriga- | Ifriga-{| o Irriga- Irriga-
Coefficients of Variability, irriga{ ted ted irrigat ted ted |l irriga{ ted ted
tion| June 22 | July 7 tion, |June 22 July 7 tion | June 22 Julv 7
The ratio of total grain per. plant to s~ 7 /¢ Jﬁ e awad /P 4 x =
total straw per plant. * E= et £ =4 =< -~ e =
0,297 o, o2 )7 (03955 0. 253 | o fy23 0. 252/ 02025 .o f |\ azz>
s o3 | e s |2 |2 |5 | T B2
The number of stems per plant. = -+ (57/_7—‘/ e £ - e Z ==
0§50 0. 8755 08705 0 FTFf 0 5500 0.828]| 02553\ € 7570
The average stem height per plant, 5 & 7 / ps & A & P
in centimeters, =+~ -~ frad £ £ it oy £ -
ga,/ff/ 0/557 v 2/27 \o/edP (02057 p;/%%j/ o529 | 4,52 7 d/;/?/
The average panicle number of spikelets 23 | o5 2 ¢ o2 =2/ /5 s /7 /7
per plant, = - * = =< - 4 = =£
0,730 06378 06,6552 05950 o 5%0) \asST o270 a2z |aez 77
The total plant weight per vlant, o5 2 /7// 37 Jj fé Fs | T o
in grams, piasd =~ = o = = = = —£
pooz7 | 4085 | yprof  ||apzsFls 77 97675 \opzopliorzs |o2/75
The total graln weight per plant, z5 §/J \Bf e Jf 3 (/ = - e P
in grams. = = + —~ =~ = = — =
S oo 77| ATFRTE Sos &2 NOOT T \ 4/ 555 a.fﬂ)?// c.proF | /LG 75 &,/09/33_
Tne total straw weight per plant, 4/& . e 5 \?f 2% || IO S j<f/
in grams. ES - P - = £ —+ - =
(7735 £/ 78D |1 /107 fgog 7 | [ P57 |G 7373 |\aPZE7| 4287 0.5/25
The average panicle grain yield 27/ Z/ 2.6 27 29/ 2 2 /i 2 =z /
per plant, in grams, £ — ~ = — = » — =
o552/ 087 7/ |0 c ST o s5€50| S 5/ | 0 5570 N A VLS AN d
The average stem stiraw weight per plant, yard 25 2 £ ;ZQ_ z/ //“f S 7 /j 77
in grams. £ = R -+ - s s =+ -
o552/ d. 72 o057 || aszs2 gsZos BT 22 |7 46055 | P2 | o 223




Coefficient of Variability

Although considérable ettention has been given to the coefficient of varimbility by a number of
investigators in comparing the performance of one population with that of another, the writer,hcwever, is inclined
to telieve that there is an element of weakness in its application., By referring to the table on the cosfficients
of variebility it will be noted that the number of stems per plant has the same coefficients c¢f variability in
Cdlorado #37 for the three treatments. Again by referring to the standard deviations and the means cf the same

characters in their respective tables, econsiderable variation will be seen to exist, however, & fall in the s d
is accompanied by & fall in the mean of the character in question, and the same holds true of the rise in the s d

followed by a rise in the mean. Stated differently a mere study of the coefficient of variability of the number of
stems per plant in Colorado #37 might have led the reader or the investigztor to conclude that the different irri-

gation treatwents had not apparently affected the s d deviations and the means of that eharacter. 1In a comparative
study of this nature if the mean remained constant for the different treatments then a better index of variability

may be obtained.

& discussion of the coefficients variability for the different characters will not bs given here but

instead the average coefficient of variability for all characters receiving the same treatment will be given below: -

Kherson Colorado No. 37
No ' Irriga- " Irriga- No . Irriga- . Irriga- . No . Irriga=- ., Irriga-
irriga- ted ted frriga- ted ted irriga= ted ted
tion June 22 July 7 tion June 22 July 7 tion June 22  July 7

Lo— e

Average Coefficient of
Variability for all 27.00 29.33 29.00 25.89 26.56 23.78 33.44 25.78 23.11

characters considered.

From the foregoing table it will be seen that June irrigation gives the higheet coefficient of
variability and this is uniformly carried iq&ll the three varisties, In Kherson no irrigation gives a lower

per cent of variability than July irrigation. In Colorado #37 and Great Dakota no irrigation hes a higher per cent

of variability than July irrigation.
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Correlation Coefficients

The object in securing correlation coefficients has been to see if any change is induced by the
different irrigation treatments. To this end some 72 correlation tables were constructed and the coefficients
of correlation are thus reported in the accompanying table. A brief discussion of these follows,

A negative correlation exists between the ratio of total grain to total straw per plant and the nurmber

of stews per plant i. e. a&s the ratio of total grainto total straw per plant increases, the number of stems per

plant decreases inall the three varieties. These correlations are so small as to be of no consequence. In fact the
correlations between the ratic of total grainm to total straw per plant and all the characters considered are not
large enough to have any significance and in a number of instances they are not even larger than three times their
probabls errors.

The correlation between the total plant weight per plant and the total grain weight per plant in
Kherson is the same inthe case of no irrigation and July irrigation but is slightly lowered by Jine irrigation. The
correlations inColorado #37 and Great Dakota remain practically unaffected.

The correlation between the total plant weight per rlant and the total straw weight per plant in tie
three varieties receiving different irrigation treatments are nearly the same., These slight variations may readily
be due to experimental errors. -

The correlation%etween the total grain weight per plant end the total straw weight per plant -the -- .
Kherson is the same for no irrigation and July irrigation, while somewhat lower where June jrrigation has been
practiced. Notmuch difference exists in the other two verieties,
The correlation between the average panicle graird vield rer plant end the average stem straw weight

is practic2lly unchanged in the three variectises by the different treatments.
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Please note that in all the correlation tables the term subject has been used where the

term "relative™ should have been and vise versa,
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