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CHAPTER I
IﬁTRODGUTIOH

The study of interrelationship between plants and
olimate has attracted the interest of botanists ever since
the idea of evolution has prevnilad. The earlier investi-
gations were primarily obaorvntiona'and resulted in the de-
velopment of such oonccﬁta'as the plant assoeciation, plant
succession, climaxes, life zones, climatic life forms, aﬁd
80 forth. These contributions merely aided in our under-
standing of plant distridbution. In recent years, houavér,
dthar lines of research ﬁavé been developed, and these are
beginning to contribute materially toward filling this gap
in our knowledge. These newer studies, which are experi-
mental rather than deseriptive, are aimed direotly at clar-
ifying two sets of relationships. The first is the rela-
tion of plants to each other, and the second is their re-
. lationship to environments. |

A farmer who 1s engaged in the production of any field
orop has to wrestle with a number of faotors some of whieh,
thanks to the ceaseless efforts of our investigators, can
be at least paftially controlled by him. Others are bé—
yond the orbits of present selentific reioaréh, and‘tha



rarmar is entirely dependent upon the mercy of nature.
The factors of production may be tentatively eonki&ared
under the following two general headings:
1. Physical factors of produstion»~climata, soil, and so-

forth,
2. Biologiocal factors of production-~varieties, pests,

diseases, ahd 80 forth; |

The former are more or less beyond the control of the
cultivator, while the latter arevcapablq of at least par-
tial control and adjustmsnt. Though the act of production
is primarily the responsibility of the man behind the plow,
the net resultant of many years hard sciéntirio research
and investigation forms stepping stones for him., Vhether
an agronomist,busy with the maintenance ahd ralising of
better seeds and crops, a breeder sweating hard year after
year to produce an economically better variety, an entom-
ologist or plant éatholbgist busy with the control of
insects and diseases, or an agricultural chemist wrestling
day in and day out in the diégnosis of his soils--they all
aim at iaying the foundation and stepping stonmes for the
man on the land. Their individual efforts, after years
and years hard iabor, result in the evolution of ‘a new
‘strain that is superior in yleld end quality, better suit-
ed to cope with'adverse:ehvironmanta inciu&ing insect and

diseaae'attaoks, But the mere evolution of a variety is no



a3surance or'ita success, It needs a specific set of en~-
vironmental conditions to show up its potentialities.
Thus, before a new variety could be advocated to the farmer,
it must noocssariiy be acocompanied with the recommendation
of proper environment under which the orop has to complete
its life cycle., This can be done only by sowing the eorop
at the proper or optimmm.planting time. Thus, although
the optimum sowing date has always 5een determined for
every new variety or strain, only a limited amount of ef-
fort has been made to determine the effect of difrerant
anvironmonta on thesa new varieties. _
It has been thought~genarn11y that the large fluntuu~
tions in the annual yields of cotton and other field erops
are to a considerable exxent attributed to variationa in
the weather conditions prevailing in difreront seasons.
Apart from the oértain broad'genaralizétion, however,
little can be said to bde known>der1nit61y at present con-
cerningz the actual quantitative felationa involved and the
extent to whioch these may be.mndified by soll conditions,
cultural practices, and en§1ronmsntal rqctors. For example,
although the fiber length, fiber strength, boll maturity,
1int percentage, and so forth have been studied quite in
detall for di:fareht varieties, little if any evidence is
availabie about the effect of environmental factors upon

these chaggcters within a single variety.



Sowings at different dates also provide a different
set of environments. Cotton sown on the first of lMarch
meets day to day weather in altégetheridifrerent stages of
development than when sown on the-first of April or ¥ay.
Under these different séwing dateé, the seed germinates
and the plant passes through critical growth stages and
the period ot.boil maturity under diftereht temperatures,
moisture and light conditions. Camp and Yalker, working )\
under controlled soil témperature conditions, found that
cottoﬁ geed placed in soil with a temperature of 59 degrees
F. required twice the time to reach 90 per cent germination
as seed placed in the soil with a temperature of 66 degrees
F., and three times as long as seed placed in soil with a
temperature of 77 degrees F. These workers also found that
the rate of growth of seedling cotton plants was greatly
depressed with a soil temperature of 59 degrees F,.; that
at 66 degrees F, the rate.was three times as great as at
59 degrees; and that maximum growth was obtained at a soll
temperature of 93 degrees F. All this definitely stresses
the need of having better knowledge of the effeots of
different environments as furnished by different dates
of planting on the various agronomic characters of the
cotton plant.

The present-study, carried out in the Salt River Valley



at the Maesa Farm, 1s an attempt to find out the effect of
different planting dates om the yisld and other agronomic

charecters of Acala and SXP cottons, and also to £ind out
the best date of planting.



CHAPTER IX
REVIEY OF LITERATURE

Anderson and Rendolph, while studying the effests of
time of planting end hill spacing, observed that the time
of planting had much the greater effeot on yleld of both
verieties under trial. | -

' Hele studied the effect of variety, planting date,
spaeing, and seed treatment on cotton ylelds and stand.
‘He conducted 2 five-year multiple factor field experiment
in cecil sendy clay soil at Experiment Station, Georgla.
Results from five varieties planted early (late March), |
medium (late April), and late (late May) showed that the
planting date might affect the relative"yiol&s of varie-
ties. The varieties showed some significant differences
in their #bilit& to produce satisfactory stands from early
and medium eﬁrly pléhtinga; |

Fulton, in his study of weather in relation to yield
of American XEgyptian cotton 1n.Arixona,‘remarked‘that the
final yleld of cotton is undoubtedlylarfsoted by complex
interactions of many factors. Thus 1nhireot effeots of
weather on cotton ylelds may be almost as impcrtant as the
direct effects of favoring or retarding the :eproduotion
of harmful inseets and the progress of diseases, He



further suggests that the length of growing season is dis-
tinotly one of the limiting factors in the production of
high ylelds of Pima cotton in Arizona.

Trough.. and Trevor made a study of causes eontributf
ing to the large variationg in ylelds from year to year in
LF ocotton in Punjeb (India). These failures were fre-
quently referred to es the "blight." The chief symptoms
are shedding of flowers and young bells in September; the
£irst plokings are poor and late; the bolls fail to open
properiy: the lint is extremely poor; the aeediis 1@@r9per-
1y developed; and the leaves are often mottled, sometimes
covered with brown angular spots, or tnrn yellow and red
and eventually shed. The general fluctuation in yield can
not be aseribed to soil, cultivation, seasonal variation
in water supply, or to fungus or bacterial diseases, or
' inseot pests, oxéept as unfavorable environments modify
internal ccnditions of the plant in such a manner as to
favor inseotl attack. They concluded that in years of-
féilura the overlapping effects of a series of adverse
factors operating at oompafativelr short intervals of time
. do not permit recovery of a plent before it matures its
oerop, thus resulting in failure to produce properly dgw
veloped lint and seed. The plant is most susceptible in
its early stages, at which time the adverse factors are
at a maximum,



Olson et al. studlied the responses of vgriutios to
date of seeding with respect to yield in bariey. Tﬁny had
sown three varieties at three dates beginning in early May
and seperated by intervals of two weeks. The outstanding .
features of their results were that the varieties responded
differently to dates of seeding. 0.A.C. and Nensury -
showed a marked progresaive reduction in yield from the -
Tirst to the last sowing date. At the same time Garton
showed much less reduction or none at all. The results
inﬁicabgd that it is not possible to dofine e high or low
yielding variety unless the comparison is made within seed-
ing date range. The definition st further be limited by
referenco to reglon or locality.

Adair, while atudying the effeet of time of seeding
on yield and milling quality and other charaocters in rice,
remarked ihat sensitive varieties showed & marked gredual
decrease renging from 18 to 20 per cent in the number of
days required to reach maturity when sown on successively
later dates; the different verieties showed a amall huﬁ
consistent éhortaning of the growth perlod ranging from
9 to 15 per cent as the sowing was delayed. The sensitive
varieties showed a gradual reduction in height rfam the
fi:st'to the last date of sowing; the indifferent varieties

were variadble, and with exeeption showed no consistent re-

ductian in height due to delayed seeding. .MOst‘vnriotiéa



produced more straw in proportion to grain when sown in’
April than when sown in Msy or June, Further, the tempera-
ture during the ripening period seemed to arffect the mill-
ing quality,

Florell (1929), while working on wheat, observed a
tendency for the time of maturity to converge when varie~
ties are sown at different dates. in none of the varieties,
under his trial, was there more than 18 days difference in
the date of.maturity of the first and the last sowing. Ie
reportsd that the reduction in yield associated with late
saedings‘oamﬁ about mainly through reduction in the number
of culms per plant and kernels per splke. This was Turther
confirmed by Harrington and Horner, vho found a significant
interaction indicating that the varieties responded differ-
. ently to the various environments as furnished by the
diffgrent sowling dates. Significant Interactiom tetween
- varieties and dates 6f sovwing ware found for both grain
vield and plant height in nearly every year of the experi-
nent, } _

Hancook made a study of length, fineness, and strength
of cotton 1lint as related to heredity and environment. He
stated that when all the tesls were comblined for a given
season, it was seen that location exerted & greater effect
than variety on these propertiocs. This was due to extreme

seasonal conditions. Location affected strength more than
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4id either varieties or seasons., Seasons affected fine-
ness and lehgth more than did varieties or locations. He
further added that the lint properties are definitely
gehetio characters of the eotton plant. Environmental con-
ditions of the area vwhere & variety 1s grown have an in-
portant influence upon the exprossion.of the three lint
properties he studled. These lint properties may be con~
sidered 1ndep0n&§nt genetiocally, but under variable envire
onments fineness follows length in a positive manner,

while strength follows length in a nogqtivo manner.

Simpson and Hertel made a study of environmental modi-
fisations of fiber properties as a souree of error in cot-
ton experiments. They remark that environmental conditions
during the period of fiber development influence the
physlcal properties of cotton fiber. In gertain areas of
the Cotton Belt, soil and oclimatic conditions may be favor-
able for pgoducing cotton of superior quality, whereas in
other araaa'lpss favoradble conditions mey limit production
to short-stapled types of lower commersial value.

Hutohinson made observations on the effect of envir-
onment on lint ohkraetor and spinning value in Sea Island
cotton. IHe found that since very good filelds gave the
lovest maturity and good fields the highest, there was no
simple relatidn batﬁmgn fortility and maturity. He sug-
gested that environmental factors have considerable



influence on lint diameter, and thet factors tending to
inorease diameter tend to decrease maturity. He found
maturity to be the quality most affected by environment,
and it 1nr1uono?§s the value of the final product through
charaoters qther than spinning value.



CHAPTIR II
METHODS AND MATERIAL

. The cotton oﬁ which this stadyqﬁas made waa-obhainodﬂ
from a test run in 1946-1947 gt €ha %esilﬁarn.ig the Salt
River Valloy,lﬁrizona; The main objectvwas fd detetmine
the beat.déte of planting, together with the érroctshqg
a;ffe:ent environments és'provided by the dirféfent déﬁéé
of planting on the yleld and other sgronomic characters of
,icotton. | ,h ‘ .

One-helf of the border, about .091 acre in area, was
planted to SXP,‘the other half to Acala, eéehlreplioated
four timen. Half of tho replie&tionn were planted on
raiaed beds, while the others were planted on "flat."
Plantings were at about wuekly intervals, with the oxasp-
tion of the last which was at a fortnight interval after
the third planting. The dates of plantinga were: 1,
¥arch 15, 2, ‘Yarch 22- 3, April 1; &4, April 15. During
1ts growth the oxperiment received narmal enltural prac-
tiaes of hoeing, waeding, thianing, and irrlgatlon.

The ¥leld rigure obtained rrom each replication viag

computed on an acre basis.

A.tan—boll sanple was picked at random from each plot
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for laboratory determinations which inocluded a determinstion
of gtapleflength, ginning percentage, bolls per pound of
secd cotton, molsture regain, strength index, l1lint index,
and seed index. JIn addition, two large lots of twenty
poﬁnda of seed cotton each were proouréd from the first and
last plantings of Acala for spinning tests.

Sﬁaple length waé determined by measuring the halo
length of combed samples of lint oﬁ the seed., The mean
distance between the raphe and the end of the dense fibers
was used. | ‘

| Ginning percentage was determined on the basis of
1int produced from a given welight of seed cotton.

loisture regain'was determined from the loss in waight
of a 1lint sample drieﬂ at 100 degrees C. for one hour,
- divided by the dry oven weight of the lint.

Strength index was determined by the Presslej 1ndex4
nethod. | |

_ Bolls per pound of seed cotton were calculated from
the known weight of the ten~boll sample taken from each
p}ét.

Seed index is a measure of the size of seeds and 1is
expressed as the weight of 100 seeds.

Lint index is the weight 1n'grams of 1lint from 100
seeds., |



The spinning test lots are reported in the manner as
used by the Productlion and Harketing Branch of the United
States Department of Agriculture. These tésta were oon-
ducted at their laboratory at College Station, Texas.

Data in each case were analyzed statistically by the
method of Analysis of Varianoce.



CEAPTER IV
EXPERIMENTAL RVSULTS AND DISCUSSIONS

Yield

Among the various economic attridutes of the cotton
plent, high yleld, high ginning percentage, and good
quality of lint are evidently the most important. Of
these, yleld to the grower usually takes prafarenéé over
others. The importance of this character has been fully
brought out by Panse (1941) who finds that to compensate.
for a reduction in yleld of 1 per cent, the variety must
show an increase of 10 per cent in quality. ‘Theratcre,.
yield data are the first oriterion considered in diseussing
the perroréanee of the two varieties pl&ntéd at the four
different dates., |

Discussion: From the table on page 16 it is evident
that yield of seed cotton of the upland variety iLcala was
reduced by late plantings. “The highest yileld was obtained
from the March 15 sowing, and the lowest from the April 15.
| There was & gradual reduction in the ylelds of the two .
intermediate scwings. Although tﬁe difference in the
yields was small as compared with the yleld obtained fron
the first sowing, it was statistically significant at tpe



" Date gt Yield in lbs, of seed cotton per aore
planting : acala ’

—-am

Mareh 15, 1946 - 2,159.5 - 2,066, 00
March 22 ,O§2,25 1, 8&8.75
April 1 2,008.25 , 1 953.25
April 15 1,203g22
Critical difference required -
for signirieanee at ,01 '378.79‘ 302.14
05 2735 218.15

Analysis of Variance of Seed Cotton per Aera
: : Aoala : %XP :
Treatment .Y, 5.3, 3. DL.F, 5.5, .5,

Total 15 1118662. L4 74577 49 15 8 zo.ga 58941 .36
Replications 3 37,6817.69 12A895.89 576910.89 158970,23
Date of planting 3 ua7163.1 149061.,06

Error 9 296791.5 32976.8&

D\

188837.56  20981.95

218372,19  72790.73

91
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+05 level of significance. The reduction of yleld from
the April 15 planting was highly significant at the .01
‘level of significence. TYleld of SXP was also reduced by
‘late planting, although not in serial order as with Acala.
However, the yleld obt&inad.from the last planting date;
April 15, was significantly reduced at the .05 level.
There waus no appreciable difference between the yislds ob-
tained fronm the.firaf three planting dates.

As shown by the analysis af.the above data, early
planted cotton is at a definite advantage from the yield
standpoint, It is nevertheless recognized that farmers
with a'large asreage to cover can not do all their planting
' at the most opportune time; however, under Salt River Valley
conditions, they can safely extend their sowing period to
the Tfirst week of April, but any delay up to and beyond
April 15 would seriously reduce their ylelds. It is recom-
mended, therefore, that they should try to complete their
sowings well ahead of that tinme,

- Ginning Paroenﬁage Determinations
A.hig& ginning percentage is another important econom-
ic attribute of the cotton plant. Panse (1941), pointing
out the importance of thi# character, has shown that a
loss of 1 per cent in;ginning percentages éata up ngarly
3 per oent'profit‘orithe crop, or 30 per ceht in qﬁality
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profits, The analysis of variance of the ginning percent-
ages from different plaﬁting dates is glven on page 19.
Discussion: Acala. The analysis of variance shows.

that there 1s gradual reduction in the ginning pereentage:
from the seed eotton obtained from the early sown to the
later plantings. The highest ginning percentage is from
the March 15 sowing, and the least from the April 15 sow-
ing. 'The difference in the decrease of the last sowing
~1s highly significant. Though there is an appreciabdle
redueﬁion,in the ginning percentages of the Hareh 15 and
¥arch 22 plantings, they are stgtistieally not aignificagt.
The difference between the first and the third sowing date‘
1s again highly significant almost to the level of 1 per
éent. |

It is olear,’thereror; that the earlier plantings
gave a higher ginning return compared with those obtained
from the late plantings. Taking into consideration this
factor ot ginning percentage only, it appears worth while
to complete sowings by the third week of March to avoid
any significant deorsease.

SXP. The analysis of ginning percentage in this case
does not indicate any clear-out trend. Thenlowast average
ginning return was from the first planting, and the highest
from the second planting, the differenece between the two |
being highly signiticant."The second highest was the last



S

Date of Acala

planting Av, ginning % i Av, ginn
larch 15, 1946 40,00 - 30.15
. March 22 39,83 . 31.15 .
April 1 39.75 - 30.70
April 15 - 39.08 30.825 -
Critioanl difference eruirod : |
for significance 1% level 26 : 55
5% level «19 1)
- Analysis ér Variance
, . L Acals . oy SXpP - ,
Treatment D.F. 3.8, 0 b.F, 3.5, .Y
Total 15 3.36 224 15 11.05 736
Replication 3 0.06 «02 3 2,95 +983
Date of planting 3 1.97 «656 3 2,08 699
Error 9 1.33 148 .9 6.02 .689

61
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sowing, followed by the third sowing. However, the differ-
" ence between the March 22 planting and the mid-April plant-
‘ing vas not signiflecant, whereéa the difference between the
second and the third plantinga,uﬁs‘hlghly signirieany.to
the level of 1 per cent. :
This, therefore suggests lmok of any definite response

of the SXP varlety to different plantings with respect to.
this particular dharaetar,in the ginning outturn. How-
ever, the results obtalned with Acala agree with the find-
ings of Afzal and Assoolates (194%4) who worked on L.S.S.,

a Punjeb-American variety, during 1942-194k. They found
that sowing dates and the apacings affected the ginning
percentage of varieties a&guiricantly;'high values of this
character having been obtalned with early sowings and

closer spacings.

St#pla Length
Hancook (194l) in.hia study on cotton remarked thet

cotton 1lint is a composite of tibara; end as such is same
pled and maaaﬁreﬂ by the trade. Length is the primary
msaauremont,»tha.ehier oiitarion of quality, It is an im-
portant factor in determining the market values of difrerwi
ent cottons. In the United States, ﬁremluma are paid for
the longer cottons, and a discount is made where the length
of the staple is below 15/16"., The staple length and

analysis of variance data are given on page 21;



'Duto of

Staple length
pm -y e

Elnntiggl
Merch 15, 1946 33.75 40.0
Marech 22 33.75 39.25
April 15 ' 33.25
Critical difference at .0} 2,04 «98
L | 405 1.47 .63
Analysis of Variance axp 4
Txre gmsnt e 5. M3, U0, .. B¥, &.5, ﬂEQ; C.D.
Total 15 1l 4763 | 15 7,00 oh67
Date of planting 3 1,19 2396 3 LJ750 1.583
Error < 9 8.56  .951 9 2.00 .222
Oritical difference at .0l ' Ol .98
’ +05 1.47 t63
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Discussion: Acala. The uplend variety Acala shows -
a reduction in the staple length in April 15 planting, ale
though tha.difraronoé 13 not statistically significante-
not even a2t the 5 per cent level., There was, however, no
difference between the performance of the first two plant-
inzs, while the thira planting gave a slightly higher
staple length though the difference 15 nc£ appreciable,

+ Theae results show the same general trend as indi-
cated by the gisld data. Sowlngs may safely be extended
to April 1 without any great difference in the stapie
length, but sowings made later than April 1 may result in
a decreased staple length. -

SXP. The results in this case d0 not give any elear-v
cut trend, and follow the same line as indicnted by the
yield performance. The shortest staple is from the second
planting, while the longest is from the April 15 sowing.
The»dirferences, howvver; are quite signiricant with a
trend for a longer staple in the later sowinga; altﬁough as
pointed out above the results do not show any definite
trend.

The - one outstanding festure is that staple length and
ginning percentage do not ge together. This is very clearly
indicated by the performance of both icela and SXP verle-
ties., Acala, that had a range of 39 to 4O per cent in its
#in outturn, had a steple length varying from 33.25 to
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' 34,00 thirty-seconds of an inch, as eontrasted with the
ginning percentage of 30.15 to 31.15 of SXP with a ataple
length of 39,25 to 40.75 thirty-seconds of aﬁ inch., These
'results are in agreement with the rindings.or earlier in-

vestigators who observed that high gin outturn does not.
csorrelate with long staple. |

Molsture qustntago ‘
Haukins (1945) has pointod out the importence of mols-
tura content of cotton lint in Arizona. He indlcated that
| probably mush of the ootton‘is harva-tg& and ginned in |
Arizone with nét more than half as mich water content as
is contained in cotton from the more humid ;agtioa# or.tho
country,:whiéh cotton 1s aai¢ to spin‘nnre latiufncﬁarily
than that from the arid Southwest. If the cotton is not
fully condi:loned with éutricitnt molsture, there is a
formation of "tl&" (hrdkon bits of fibers) and neps that
the spinnars compiain about, On the other hand, damage due
’to excessive mnlatgro is well known. [It is, theroforo? of
utmost impoitance to study the possible effests of differ-
ent dates of planting on th; moisture content of the 1int.
The analysis of variance and the data of molsture content
are presented on page 2h; | |
Diseussion: There is a slight variation in the mois-
ture éontent of the_liﬁt obtained from different plentings,




Date ef ' A& moisture % .
Rlanting Eégii | ZEEEA

March 15, 1946 T 7.58  7.52
- Mareh 22 . Y1 Y4 . 7.42
Ayril h | o : T Vb2 7038
april 15 N O
Gritical difference at .01 T 438 30

;95 : ' '27.' o ‘022_

| . o e : AnllYlil-éf Variance E -? 3
Treatment PP iLgxy' &0 LET Egggf 3. G0,

Total 15 A6 .03 1 A9 W32

5
Roplieationn 3 .06 02 3 W05 . .02
Date of planting 3 ) «10 .03 3 416 - 003
Critioal aitference | at .01 .38 - W30

.05 27 | o 22
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both in case of Acela and SXP; but the variation is of no
appreciable extent anaiis certainly of no: statistical sig-
nifioanee."Thisvshowa that the date of pldgtingvhaﬁ very
‘Insignifiocant effect, if any, on the moisture content of .
the lint. Acala had a slightly higher moistuve content,
renging from .04 to .06, than the variety SXP. Both varle-
ties reaponded simllarly, the h&ghestAmoistura:contcnt in
" both cases resultling from the first sowing and the lowest -
from the April 1 sowing.

It may, therefore, be concluded that the date of
‘planting as such has no significant effect on the moisture
sontent of thavlint; with both verieties having given a

similar response.

Strength of the Fibder

The ribar has three important properiies: the length,
the fineness, and the strength. Hancock (1944) remarked
that lint propertial are definiﬁaly genatic charaeters of
tha cotton plant. Environmental eonditions of the area
whare a variety 13 grown have an lmportant influence upon
the expresaion of theae three 1lint properties.

Rasaarch laboratories of the textile, tire, and belt-
1ng 1ndu3tr1es and of the Unlted States Department of Agri-
'oulture havo recognized Tor several years the 1mportance
of sprength of cotton 1int 1n;wearing apparel, seﬁing
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thread, industrial fabrics, belt, dueks and cords, or
cables of rubbar.tirea. fihile tensile strcngth alone may
not be as important as other lint properties eontridbuting
to the appearance of the wearing apparel and to fatigue
resistance in industrial fabries, this property must be
present in all cotton textiles to the extent that manue
feoturing processes are not handicerped by undue yarn
breakage and the aldwing down of other operations depending
on the strength in the lint., Special consideration, there-
fore, must be given to this property in those cottons that
‘are to be used in the manufacture of most industrial goods
and in all domestic goods requiring yarns of high atrength.
It 1s, therefore, of utmost interest to observe the
effect of planting date on.the strength of the fiber. The
data and analysis of variance are givwn on page 27.
Discuasion: The upland variety fAsala shows a very
significant difference in its strength index of the fiber

obtained from the different plantings. This shows that
this variety, with especial reference to the stréngth of
the fiber, is non-sensitive towerd the differential envir-
onments as provided by different plentings. On the other
hand, the SXP variety showed a greater response under
different plantings. The strength index is least in the
April 1 sowiﬁg, but shoots up in the mid-April planting.
The dirferenceijust reaches the point of significance at



Date of AV, BLT h index

¥areh 15; 1946 “755¢0'. T 83605'
Mareh 22 _7590’ . . 839.9
April 1 755.5 . 870.0 -
April 15 - _758.0 _900,0
Critical difference at .0l . - 079 39.61

Analysis of Varliance

tment LY. EE . LL O Gh. o BN EE LI, 60

Total 15 7700 513.3 15 6245.75 416,38
Replications 3 4197 1399.0 - 3 1195.25 b2
Date of planting 3 Sh - 18.0 3 1842,75 12.25
Error 9 3449  383.2 | 9 3207.75-356.41
| Critical dirroronco at .01 40.79 39561

. 05 29.49 - 28,6h
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5 per oent level. There is a 1little tendency, with the ex-
ception of the third planting, for the increased strength

to accompany the later sowings. Howsver, it fails to in-
" dicate any definite trend.

Number of Bolls per Pound of Seed Cotton
The number of bolls per pound of seed cotton is im-
portant as it 1s a factor detérmining the cost of harvest-
ing. A lower number of bolls per pound of éeed cotton 1is
desirable. The data and analysis of variance appear on
page 29.

" Discussion: The largest Acala bolls were obtained
from the Narch 22 planting. The first planting of March 15
showed é statistically significant effect on boll size.
Bolls obtained from the April plantings were intermediate
in size. |

The results with the SXP variety d4o not lead to any
definite conolusion, Though there was an appreciable vari-
ation in the weight of bolls from the different plantings,
the point of significance was not reached. No definite
trend elther way was shown with the SXP, and indiocations
were that this variety does not show any definite response
with respect to this character.

It nay therefore be concluded thet the response of
varletles to the different plantings is a varietal charaoter



Date or Av, Do, bQ. er 1b, seed ootton

nlantigg ‘ Acala 4
March 15, 1946 67.25 ©135.75
March 22 , 6l.25 132,50
April 1 63.75 141,50
April 15 6450 :
Critloeal. difference at .01 hel 16,23
Analysis of Variance
Aoala _§§§
- Treatment Q&v gog; gsg; . . ng) e ggg::
Replications 3  .18.62 6.21 3 203 67.
Date of planting 3 38,12 12.71 3 1 59.0
Error 9 34.63 3.85. 9 . 546  60.66
Critiocal dirrerence at .01  helO 16.23

«05 2,95 . 11,72

62
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so far as the weight of bolls per pound is concerned,
Some varleties may show a definite response, while others

_may be quite non-sensitive,

Seed Index
Seed index is another very 1m@orﬁan$ factor, and has
a great bearing on the lint and ginning perscentage. Seed
indices for the Acala and SXP varieties from the different
plantings are given on page 3l.
Discussion: %With the upland variety Acala, there

ﬁas~hara1y any difference in the seed weight obtained from
different planting dates. The seed welght was higher in
.the second planting, but 1p no case is the differenee of
any significance. This suggests that the date of planting
has no apprediable influence on the seed index of the Acala
veriety. | '

With the SXP, the highest welght was again obtained
from the seoond planting, while there was a decrease in the
weight of seed obtained from the subsequent sowings., The
lest--1.e., mid-April sowing--gave the lowest weight, thus
indicating a trend that the later sowings have a decreasing
effect on the seed weight, In this the deerease in weight
1s significent at the 5 per eent level as compared with the
rirst three sdwings; while ocompared with the second sowing
the difference is significant even at 1 per cent 16101.



Date of

|  Seed index
planting - & , DA
Maroh 15, 1946 12,73 12,93
Narch 22 - 12.9 13.08
april 1 - 12.8 12,90
April 15 32,73 2205
Critical aifference at .0l ,723 89
+05 . o522 6L1
Analysis of Variance
_ Ag&%& : SE§
Ireatment L¥,  BIS. KS. D.F, 5.8, KI.
Total 15 1.3 0.867 15 1,76 .195
Replications 3 0.12 0.040 - 3 0,53 0,177
Date of planting 3 «C9 0,030 3 0,895 0.032
Error ? | 1.09 0.12 9 1.135 0.189
Critieal difference at ,Ol 723 |
+«05 «522

.89

bl .

1€
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Thus the date of planting had an appreciable effeet on
the secd weight in the case of SXP, indicating that lighter

welght seed mey be expected from plantings made after
.ﬁpril 1.

Lint Index
Lint index is another character which has been given
mueh study in cotton-breeding work. An analysis of vari-
ance and table of lint index for both Acala and SXP vari-
eties gtudied aregiven on page 33.

‘Discussion: Analysis of variance indicates thatiin
the case of upland variety Aocala there was an appraeiéblc
difference in the lint index obtained from the different
plantings, The highest index was obtained from the lHarch
22 planting; and the subsequent sowings showed a gradual
decrease.  Tha most marked decrease was noticeable infthe'
mid-Apri) sowing. The decrease was derinitely'aighirieant
at 5 per oent level when compared with all the prtvleéa _
plantings. The difference is st11l more signirieuﬁ¥ even
at 1 per cent level between the March 22 planting and the
last mid-April planting. | | B

So far as SXPF 1s oonoerned, no definite trend was in-
dicated. The response was very little and rather haphazard.
The differences fell short of any degree of significance
from all the four plantings. This varieﬁy tﬁeretoro aiad
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Date of Lint MQX
planting Acals SXP
March 15, 1946 8.50 5,65
Mareh 22 . 8,75 - 5.89
April 1 8.59 - 5.71
| April 15 8,18 5,83
Oritical difference at ,0l1 52 59
.05 «37 b3
Analysis of Varinnac
Acala
- Treatment D.F.  S.3. H.8,. V. F 3. 5 N
Total 15 1.3 . .,087 15 1.08 2072
Repliocations 3 0.05 . .017 3 0.19 0,063
Date of planting 3 0.70 . +233 3 0.6 0,053
Exrror 0.56 .062 9 0.73 0.081
Oritical difference at .g% " e52 ‘ .59

o3

€€



not indicate any definite response in lint index to the |
different environments provided by the different plantings.

Bbinﬁing Tests

Before cotton fibers can be woven into eloth, they
mast be spun into thréada or yarns, Yaras differ oonsid-
erably in size or fineness. The size of a yarn is indi-
cated by the "counts." The oounts -are detsrmined by the
nunbexr (or count) of hanks of any partioular yarn that are
required to welgh a pound,

It is, therefore, of vital importance to study the
offect of date of planting on ﬁha spinning quality of the
fiber. In this case an 8-pound lint sample from the first
ploking of each March 15 and April 15 planting of the Acala
plot series only was sent to the cotton-testing ladoratory
at College St&tion; Texas. The above two plantingi were
selected as they represented two extreme planting dates,
The summary of the report of the cotton laborator} is
given on pagze 35, )

Diaouaaiun: The mid-April planting gave yarn of

better appearance, greater strength, and higher equivalent
staple than that produced from the mid-larch planted cot-
ton., The later-planted cotton also contained less neps in -
the card web, In ahort, the report indicated an advantage
in late sowing, as far as spinning quality is concerned.



Date of Neps at Yarn a earanee Yarn stre th Av.  Equiv.
planting card ' 2278 §§E g0's 22's 53' gﬁ‘s index staple

March 15, 1946 23 6+ D+ D 106.5 56.9 27.7 1049 1 1/16
April 15, 1946 17 B B ¢ 109.5 58.0 28,5 107.6 1 3/32

149
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These results aré a mere indication, and in order to obtain
more definite results {t is advisable to carry on further

studies involving more representative samples and on a
larger secale.



CHAPTER V
SUMMARY AND CONCLUSIONS

The present experiment was carried out on the Mesa
Farm in the Salt River Valley of Arizona to study the ef-
fect of date of planting on the agronomic and lint proper-
ties of the cotton produced, |

The varleties involved were icala and SXP, with the
following dates of plantings: 1, Mareh 15; 2, March 22,

3, April 1; &, April 15, 1946,

The effect of the dato of planting was studied on the
rollovring agronomiec and fiber properties: (1);101;1,.

(2) staple length, (3) ginning percentage, (4) moisture
percentage in the lint, (5) strength of the‘ribor;;(6) nume
ber of bolls per pound of seed cotton, (7) seed index,
(8) 1int index, and (9) spinning quality.

The dates of planting had a marked effect on the
yleld. Earlier plantings resulted in better yields of
both Acele and SXP. The yield from the mid-April planting
was significantly low as compared with earlier sowings.

Varieties responded differently in ginning outturn.
The upland veriety Acala showed a definite reduction in
the ginning outturn from the later sowings, with the differ-
ence being highly significant for the mid-April sowing.



‘The SXP varlety, however, failed to show any definite re-
sponse. 1 , o : | ‘: L S
~In ﬁha on#a of staple length, the upland VQriogxﬂAgala
| again showed a definite deorease ln the later wawipgs,_a;-
'thouéhvtho éi:foronco was not significant at all stages.
SXP failed to show any definite trend, following the same
pattern as for 3inning:6uttu:g; Howt?pr, the results con-
firmed the Lindings of earlier inxastigaters; ahauing a
nsgative correlation of ginning ontturn uith staple 1ength.

There was nn appreciable dirreronoo in tho mnisturo
ccntont of the lint obtained troa.di:rcrgntvp;gntiggs_with
oither Acala or SXP. . - ,‘ | o

The upland variety.Acaln did not ahow any response so
rar as strength of fiber was oonoornod. The roaponsa with
SXP was signitioant, e reduced strcngth 1ndex reaulting
trom.April sowings.

Acala showed & definite reduction in boll size from
April sowings., On the other hand, SXP bolls failed to
show any definite response to planting date.

The verieties again responded differently so far as
seed index was con@ornaa. Aezla failod'to show any re~-
sponse, whereas SXP showed a definite reduction in the
seed welght obtalined from the late sowings. The lint index
response was quite the reverse of seed index, In this

case Acala showed a deflinite advantage for the March
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sowings. SX?. however, showed no definite response.

'A’spinning temt was run but only with the first plok-
~ ing of Acala from the mid-March and mid-April plantings.
The yarn from the April-sown cotton showed a definite ad-
vantage 80 far as appeerance and strength were concerned.
There were also less neps in the cord web as comparcd with
that rrnm the mid—xaroh planting.

In concluzion it may be stated that the varieties
responded d:lrrerently to the various planting dates, There
is an indication that sowings of both varieties after
Apri; 1 are generally at an agroncmic diiadvnnfagm. How-
ever, further investigation should be carried ocut before a
- definite recommendation could be mede to farmers. This 1s
true especlally because of insufficlent spinning tests.
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