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NUMgnOUS FER'eII.JIZER experiments 'with cotton have been 

• 
conducted in the Sonthet'll States, In the llmjority of these ex

periments such criteria as yields, lint and bon e11al'acterist'ics, disease 
tolemnce, 01' similar factors htl,ve been used to determine optimum 
iel'ti1.izet' practice 1'01' lL particultlr soil type or region, The results 
are considered applicllble to areas where Eke conditionfl prevail. 

Other studil's hllVC compared growth ratl'S and fruiting habits of 
the cotton plant as influent'cd by varieties. fertilizer trC'atlllents. and 
varioLls cultural pl'!letices; these plant responses IUl\'e been cOL'l'elated 

I HltiJlIlil:i:ei\ for publirntioll December 17, I!H8, 
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with yields or quality factors, These experiments have a somewhat 
wider range of applicability, 

'The experimenli described in this bulletin was conducted Itt the 
United States Cotton Field Station, at Greenville. 'rex" from 11)37 
to.11)41, inc1usive, It involved a study of the eff,ects o:f nitrogen, 
phosphoric acid, and potash, each alone and hl combinations, on 
growth rates, fruitiug habits, and c(H'tain fiber chltl'llctel's of a single 
variety of cotton, It was designed to detet'mine the particular effects 
of ferti lizers that contribute to highet' yields and their concurrent 
effects on certain quality factors in fiber, The findings are here 
summnrized, " 


SUMMARY 


A strain of AcailL cotton was grown on HUllt cllty, nt (treenville, Tex" 
for live succesi:iive years, bot:h with Itnd without fertilb~el' applications, 
and studies Wflre made of the infiuenee 0f tile :ret'tilizel' treatmenL:; 
on growth rates iLnd fl'lI iting habit:s and 011 eel't,ain fibeL' Chnl'llctel'istics, 
The ferti Iizers WC1'e appl ied at the rate of GOO pounds pel' acre ~nd 
in five di If(,t'ent ratios of nitrogen, phosphorus. and potassium, namely, 
0-15-0, 3-1)-3, 1)-3-3, 0-0-10, and 15-0-0. Under the conditions' of 
tIIl1 expel'imcnt the 0-15-0 amI 0-0-15 fert.ilizers exerted very little 
inHucnce 011 the gl.'owth rates a1l(1 £1'11 iti Ilg habits, whereas the llitrogen
bmtl'illlr fertilizers were generally effective, ., 

App1ieatiolls of nitrogen fertilizers influenced both early IUld l]tte 
growth rates of the main stalk, the gt'owth mte of ft'lliting branches, 
the Ilumber' of flowers per pI:mt, the distdbution of flowers in the 
second to sixth week of the flowel'ing period, the numbm' of bolls pel' 
plant, and the yield of seed cotton. They did not influence the stage 
of devr:lopm('nt at tlll'. time of initiation of fl'lriting, the length of the 
boll-shed period, the percentage of flowers developillg into matUl'e 
Lolls, 01' the length of the uol1-matllnltion period, 

The gr-eat('st effects or the feltilizer combinations on the fiber prop
erties were observed in an increase of. fiber length with high phosphate 
!lnd high potash fertili:;:cl's and a decrease in length with combinations 
containing nitrogen, The growth rates alld fl'lriting were very gen
('mlly and, ill Rome cases, nutrkedly illfluenced by seasonal changes, 
ns wm'e also cel't:Lin, but not all, of the fibeL' pl'Operties that were 
measured, 

REVIEW OF LITERATURE 

Field ('xpcl'iments 011 the blackbnd pmirie soils have shown (1)2 
ill It fairly definite mannel' the fcl'tilizcr's bcst ndaptcd for cotton on 
soils of the central Texas section alld lhe ({cgr'ce of response that may 
ue anticipated, McNamam, Hooton, and Porter (1./) compared sev
('ral var'ieties of eotton on the basis of their gt'owth mtes and their 
l'csponse to seasonal conditions at Gl'eenvilil', Tex, The prpsellt. sludy 
iR similat' to theirs, except that the eOll1p:II'isOIlS her!! I'cpol't.ec1 wcre 
made among :fel'tilizcl' treatments miller than among varieties, The 
literatlll.'e reviewed by the above iluthol's (1,11), a papeL' by Cobk on 
shedding of cotton, (4,), and several papel's cli:illing mOl'e p:u,ticulady 

2 Italic nlllllbC'l's In plIl'('nl.hl'ses !'l'f('l' to Llt('rnt.lIl'e Cited, p, :lO, 
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INFLUENCE OF FEH'flLIZERS ON COTTON 

wHh fertilizer eff('cts n,n~ all pCl'tjnent to the present study, as they 
show \:he response of the cotton plant to jts environment. 

Williams (i33) found that increasing the Flrcentage of phosphate 
ill a complete :fertilizer substanthdly illCl'easc(l the percentage of the 
total yield obtained at the Ilrst picking. Similar illcn'llscs in the per
centage ot!litL'ogcn (ammonia) cn,lIsc!t little 01' no chang~ in this, re
spect, und ll1Cl'eascs III potash l'c<luce(l the. percentage or total Yle1d 
at first picking. These results were obtained 011 Cec'it sllm1y loam of 
the Piedmont province lLnd on Norfolk fine sltndy loam of the Coastal 
Plain section or North Carolina. 

MlISglT ye and Coc (18) [ound that increasing the nitl'ogen content 
of fel.'ti Iizers from '1 to G, 8, illlcllO percent caused cotton to mature 
at l:ltt\r c\(ttes. 

'YaL'ner (;'33) studied the pfred o:f nitrogen, phospllOl'ic acid, and 
potash 011 cotton growth on Ol'llllgeburg fine sandy loam at Florence, 
S. C, Increasing the per('pntage of phosphoric acid ill a complete 
fel'LilizCl' caused general illcreas(!s.i11 the nUlnber of blooms set through 
the fi fth wppk and in the proportion of total bolls for the seaSon which 
thl'Hl~ bloOlllS eOlllprised. The percentage of total yield at first pick
ing varied in a gencml way with thc bloom records. Ammonia (nitro
gen) in('I'eased the numbel' of blooms alld prolonged the fruiting 
season; phosphoric acid tend.e(l to accelerate matt' '':.~y, but it did not 
dlllllgc the length of the boll-maturat'ion pel'iod, 

Ludwig (lO) fO\lnd that neithl'l' the quantity of nitrate applied as 
[cl·ti I iZC1' nOr thc time of application had a.. peL'ceptible etl'ect on the 
Illngt.h of the sqllln'~~ or the bollpel'iod. He states thnt his result, in 
hUl'lllony with the findings of other investigatoL's, "indicates that 
1'clati vc length of boll period is depenclpnt upon hereditary Chartlctel's." 

N('lson and Wnl'e (J-n studied the dl'(~ets of the three fertiliz('l' con
stituents on fruitin~ of cotton on Pulaski very fine sandy loam in Ar
kansas. Nitl'ogell nad the gl'eatest efteet for this soil. This clement 
intl'eased the number of squal'cs, bloorlls, alld bons; the size of bolhl; 
the lint in 100 bolls; and the yieldS, but not necessarily in pmportion 
to the rate of application~ j:)ercentage of earliness, 'weight of seed, 
lint index, pel'centHge or lint, nnd staplc length wel'C little affected 

, by the nitrogen applications, Of the abovc charllctcrs the lowest ap
plication of phosphoric :wid in(,I'cased percentage of eurlincss, but 
this w:ts not true of higher applieations; phosphoric acid jncreased 
boll size. Potash appearpd to i\ltl't>ase slightly thc numbers of squarcs, 
blooms, and boll,,- also the yicl(\i; and the percentagc of earliness. 
'l'hl'S4~ investigators found that shedding took place in proportion to 
til(' Ill.II II be I.' of. blooms that clevl'loped ancl that the proportion of 
slll'dd i ng WitS not affected by all)' fertilizer, 

Hturlips by Ewing (6') and Hadand en indiente tlUl,t the prr,c1ndivc
nt'SS of the soil docs not greatly altpr tho percentage of shedding. 
Cook (.D siatC'(l that a gen(·tic fadol' is plainly indicated in plants 
that abort all th(·ir budH while, tlll'ir neighbors mature good crops. 
1\:eartley and Pe(>blps (D) also ('onc\tHl{'d that tk shed(\ing of £Iowel' 
buds and young bolls is ([p{('rlll iJ1('ll pa l'tly by gt'Il(·tic faetors. 

l{l')'llol<lH nlHl ('owol'kcl';'; ClU, 11) st\ldil'd the efl'ee!: of rcrtilizeL's 
on t he length of cotton fibpl·. Th('y found some diffel'enees that, 
tho\lgh slatistil'uliy signifiealli, eithel' wpre not large enough to be 
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detected consistently in commercial chssing or were caused by some
thing othel' thllll fel'tilizeL' treatment. Their studies were conducted 
in Texas on Kirvin fine sandy loam, Lu'fldn Jille sandy loam, and I,ake 
Charlel; clay. 

YOUJl~bloocl (R~), in a "'eneml study of the correltttion between re
portcd lillt length tlnd soil type, ('oncll1(h~d that the longer lint came 
from the more Iedile soils, but noted an exception in the case of the 
l)jedlllollt and Coastal Plains soils. On the other hanel, neither Arm
stl'ong and Bennett (:2) nor Sturkie (:~1) found significant differences 
ill length of lint in cotton or the same variety grown on good and poor
soils. 

From this review it wOllld s('('m that fcrtilizer treatment and gen
t'I'nl enyil'Olll1lt'llt alt'cred such ('hamd:crs as tinw, ra(t', and extent of 
[ruiting but all'c:.:ted other chal'Hctcrs, probably genetic, little or not 
at nIl. 

'rhe 'tntlll iiestatiOl1 of a :fel·til i7.er efrect may not be imlnediate, as 
dis(,IISHPd by Balls (3), who found an inhibition in the growth of the 
stl'lll of Egyptian cotton to be followcd 29 days 1tttC'l' by a decided break 
in the {\owel'i.ng (·lll'Ve. This intl'n'al agrces closely ·with the time 
betwc('11 thc first appearallce of the sqUlu:e and its date of blooming. 
He ('one) uded tlrat the Jactors that control the flowering oJ any bud 
JlHl~' lu~\'(\ olWI'nt(>d 20 days (undel' the cODditions of his experiment)
pl'iol' tl) f10weri JIg. 

EXPERIMENTAL PROCEDURE 

In t:his expet'irnent the effects of five fertilizcr ratios on growth 
rates, !l'Uiting habits, and ccrtain lint chamctel's of cotton wei'e com
parcd with plots that recei\'eclllo fertilizer. Fcrtilizer ratios used were 
0-15-0, a-D-3, D-3-3, 0-0-15, and 15-0-0, each applied nt GOO pounds 
IW1' flC'r(' cach .rl'al'. TI1l'se were sclccted key ratios from among those 
C'OIlIP"i:{illg the fl'rtili7.<'r triangle (JrJ), which was u~ed in pl:elimi
nat'Y Ilve:;tigations in thl' blaC'kland section. Restriction of the mtios 
llol'lI),dly t'onq)J'ising the ft'dili7.('I' tt'iallgle to the five here selected 
doc;:; ':101; gi\'(, a bal:l.llC'cd s),stt'l1l, but it docs permit estimation of the 
('{I'(IC'!S or tire [\ll'l'e elpllwnts singly and of two widely difl'er.ing nitro
gen-phosphatc ratios with the potmih clclPpnt constant. 

'l'hp:,;p tl'patlllPnts W(,I'P lll'l'angt'd in a G by 6 I.Jatin square, and tIle 
('xpel'illlcnt waS ('onductcd on the same al.'cn of Hunt clay at the 
U. '~I, ('ottOIl Fipld Station. at UI'PPIWil1CO, Tpx.. 1!);l7-U, .inelnsiye. 
A S:.laftel' l'ih'nin of Acala ('otton was planted eaeh yell l' ; :fol' the fit'st 
3 :ve~\I';:; planting seco(l wa;:; from thE' StW1C lot, ·while :for the last 2 years 
Ilew seed. was obtained ft'om the original SOUl'ce. Satisfactory stands 
werp obtai !led each year. 

The ycars lD:3i'-:3!) wcre quite uniform, and climatic 1'l'cOl'ds J'('\'pal 
110 outstanding depaltut'£'S (rom a nOl'mal SN150n. This is t'pflpetcc1 
~n the unifOl.'m cotton yields. of unfedil ized plotH :fot' these ;; ypa I'S, 
an.] part icnlal'ly :for the lil'st 2 yetu'S (sec table 11). A wet IWl'iod 
Inlcoin .June find early in Jllly and a dry SlImmCl' O('cIlITedin 10.10. 

• 


• 


• 

'J'116 'UHl sefl·;:;OIJ was unllslIItlly \\,('1'. ~\Il extl'Pl11ely dry ycal' was lIot 
clwounfel'ed (luring thl' course" of the cxperilllcnt. 'Loe;tl'shttion 1':\ il1
fHIJ 1'('('OI'<ls [01' tl1(1 5-YNll' p('I'iod, I'C('ol'{\('(1 ill ('ooppl'ation with the 
l'lliled Hlat('s ,,'p:tfllf'l.' BlIn-HlI, al'{' slIllllllnl'izpd in hlblc 1. 
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INFLUENCE OF FERTILIZERS ON COTTON 

T.un,E 1.-Rainfall1'f:Col'ded (ll; tlte C'ottcm Field Station, 
Greenville, Tex., 1937-41 

Month 1937 I 1038 IU3U 
I 

1940 19..n 
I 

I 
I. I 

IIncites Inches ! /m;hcs lliches Inches 
,/lIlIullr,Y___ ... __ • _____ .. _- - .... ___ 7.31 3. 67 0.68 1. 47Febrllary_____________________ 4.41 

.72 6. 12 5.31 3.47 2.9(i 
~rllrch ~______ __ • ____ "_ ... _. ___ 5.33 3. 78 2. 82 2. (jQ 3. 74 
ApriL _.. _........ _____ .. _ ...... - .. - .. -- 1. 45 7. \>8 4.23 5.nG 7. 64 
~rlly ... ______ ._ ... ~---_------- .. 1. 41 1.28 2.41 6~45 5.U3
JUlIO. ________ " _______ •• ______ 3. ao 2.78 2. 57 4. 78 10.38
July _________________________ 1 I. 80 2.69 .77 4. 12 3.17 
I~ug!(st. _~ ._ .. __ • ____ w ___ .. ______ ,"J. 08 . !)4 3.21 5.84 2.25 
l:ieptt'nlb(·r ... ____ - __ .... __ .... - .. -- 2.40 1. 43 .25 .51l .45
October _. ___ .... _________ -__ 4. 1f) .23 I 1. 57 2. O,~. 7.48 
X0 V(' III be \... __ ............ __ ... -_ - .I. 12 3. 20 5.53 8.. 04 1. 5(i 
Derel.nber ..... ____ 1. 18 6. U8 2.97--- ......... - .. -......... 6.27 ! 1.74 I 


TotuL ___ .......... _._.- __ 0; .II, 14 I 30. 18 I 33. 52 j 51. 55 50. 00
l 
, t ! \,..".,.._-

MethQd~ used in these studies for measur'ing and l:ecording growth 
1'!lt:~~s were devised by :McNamara, Hooton, and Porter (ll). De
velopment atbtined during the fnlitin(y shlg-e was l'ecol'ded froID 5 
representative plants, selecte(L and. tilg(.:ed prior to flowering, ill each 
of the 3Ci plots. ~t\bsequent eXtll\dnati~ls of these tagged plants were 
JII~tde at intel·val:>. 01: 2 days or less, and records were made (If the 
Illtntllet' of nod(·s Iwlow the first fruiting branch..date, llnd position on 
tho plant of all flowers, shed bolls, and open bolls. A separate record 
i:illl\et waH kept for each plant, bnt 'in tabulating the data pl'iOI' to 
statistic'a 1 II rmlyses a rneiln "a inc j'01' the;) plants was calculatctl for 
(~a('h plot. 

I:Jillt sf udies were made 011 fibers -h'olll bo1ls that opened within the 
sanle ~,~- to ·tR-hour pel'iod alldde,'eloped 11(>(11' the cCJltral p:n·t of 
thl' tagged plants. 

Yi(.ld data \WI'(' ootninrd frolll the entil'c group of plots after 
guard \,O\n,; were ('lirninat:ed. . 

](!Ilt'!1('\' and HarriHoll (8) fOllnd that earlv bolls of Pimtt ('otton 
prod",(('e(l ·sllm·tel' fibers tha It bolls ot the mai 1\ (~l·Op. 1'>01'1:('1' (J;j) also 
found that: in upland cotton mi<1Heason bolls produced longel' lint 
thurt ('at'l'ier or latet: bolls. atld sepdH in the c('ntnll part of 111(' lock 
peodn{'(·d long('l' /111(1 more l'epl'escnt:atin' Hvel'uge staple lengths than 
seNt front eithet, the bllHe or tip of the lock. For these ['e(tHons. sam
pl.es for lio(>l' It na 1~'Hes wpre selected from bolls pl.·(Jdu('cd Ilell (' the cen
ter of the plant and indi\·idualseed sHlllples )\'pre tukenh'orn till' cen
trill pan of the locks. 

All <llliH WPI'(, ana IvzNl statistica 11\' bv methods Olltlined bv ~ ;ned
('('0/.' (.JfJ). .\Ithollgl; ItI1l!lyses for t'l;('h 'Y('lI'.''s dulll wer(' In:l\l~. maxi
IlIUIl! d('pt"1(l(,Il(,~~ is placed in til£' combin('d :UlIIIYSl'S of the 5·\,p,ars' 
datIL Rnd di;;('ll~si()n i:; largely ha~(·(l on those .l·pc'ords. ' 

Fi('ld datl~ give a ('OInpletl' "('('otd of tllc.' ]o('ation on the pl;~nt of 
(,lid) :l'0l'j)J tllllt- tl('\"£'IOPNl bl'yond till' 1I0w£')' }lht~e :111(1 it:; slIiJ:-:t't(uent 
]listol',V. Frolll fJ)('s£' r('('()J'd:; thr It'llgtll oJ: yarious ('I'itiea1 int''l'vnls 
I'hlll might ('ol)('(liYlIbly be jnfluentrd by fel'l:jli:l.(,I' ('nn "l'lHlily be cal
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cliJatcd Itnd~'cduccd to 1lUlllericuJ data, The meaSU1'cnwIlts discussed 
hero IU'C those dcclllcllmotit appropl'ittte to a clial'ttctct'illtttioll of plant 
de\'(~Jopment, 

INFLUENCE OF FERTILIZERS ON GROWtH RATES AND 

FRUITING HABITS 


NCMUEH OF NODES A'r RAULY D,\TES 

Node counts prodde n cOllvenient mellllS of Chtll'acte\'illiing the early 
de\'(!/opment of the cotton plant. The two lowest n.odes are opposite 
and IIlaL'k the points of attachment of the cotyledon leaVNl, Succcs
si ~'ely highet· lIodes oceu!.' in a spital tll'l'[UlgellHmt around the main 
stalk; this peL'utits rapid and a('ClIL'ate ('ollnting. 

Node (,()UlltS\\'('I'C Illude OIl :W plaul'S sC'Il'(,('ed Itt l'Hl1dOlll fl'OIll eltch 
plot at !:lel'cml early dates in !.U;i9, UHO, and WH (table~), It is 
apparent; tJmt i('/tiliz('/' did it!ll'(.' a Illtll'IH:d l'tt:ed 011 eady den'lopllll'nt. 

In wan f:1I(~ :.H)··3 ft>I'Cililll'l' !-ltimlliated (icl'c]o]JI1l('nt to the extellt 
of o,!> additional 1lode by .Julle H, and plants fpl'tilir.ed with !>-:3-3 
avcraged 0.5 of Ildditional nodcI, By June (:3 all fel'tilillel'l;i l'ontaining 
nitl'ogt'll \\'el'(' silllilady ('Il(>ctil'(>, ] 11 .UNO t1w!:'e· !-l:llllC fel'tilillel's 8timu
lnted th~~ eal'ly dev(>loplllellt· of adelitlional nodes and the 0-15-0 and 
0-0-15 fertilize!';; we!'e ilie! IId(·(1 ill this gt'Ollp as well. The ('fred of the 
all-n i trogen (1:)-0-0) Jed il illl'l' WaS lIot e\'ident, \t 0 W C\'l'1', unli I the 
sccond date of l'eeOl'd, In l()-H till' same three nilTogen-beal'illgt'er
tilizl'I'S tllnt wet'e outstnlltiing in the two pL'ecedillg years ac(':ollnted 
for tlt(, pl'oduction of add'iUol1a! early .nodes. 

TABU; 2.-N'lUnbe1> of l/lodes 1 (It early dates on cotton 1)Z(tJlt8 treated 
'with dll!'el'ent le1'lilize1'8, G1'eenviZle, l'ew., 193.9--41 

IIU39 1940 1941 
TreaLII\('llls 1---1:---_1____ 

.Julie 8 !.JlIlle15j.fllIlC sl.JIlJlC 28 ,JuIlC 19 ,I II I,\' 2----------!---' I ____1____1____ 

0-15~()_. ·-~--~··- •••••• ·I 10,01 12.; jl **8- 8 !**14_ I 7,2 10.93-9-3. ______..... _ ,, ___ • **11. 01**13.5 **!'- 0 **I-\' 7 **7,0 ** I I. 5
1.)-3-:L. ___ • .-. __ ••• _.. I *10, t) 1**13.3 ( **8. 8 1**1.1. 7. **8. 1 **12.00-0-.15 _______ .-- .• ___ ! .10.0 I 12.8 *8.5 **14,1 7, 0 10.7
\5-0-0 ..••.•.••.. -. _ '-1 10.3 ;**I:t 2,1 8.3 *'!oJ.!. 0 **8. I **12.4
Nonl! .. " --- ..... _..... 10.112, Ii 7. n 13,5 7.0 10.5 

Lenst. si!-(nificllllt difrc'r('nc(' 1- I 
5-1~\~;~('11 t It!\'<,L•• - -. " _I ' 5·' , ·~3 . (jQ I ' 3n , 48 , 48 
I.-pl'ret'ut I<H·cL. __ •____ .~ .7·' . DS 1 . ~3 f .40 . (i5 , ,65 

F vllluC' • --.--••• "~- ",**'1. 57 j**fJ. 04 I *3. n6 ,**I,\. 55 ]**12, 47 1**22.50 

1 **=;;ignificant IlL l-p('rcent le\'cl; *=significanL at. 5'percent level. 

• 

.. 
!' 

• 

t 

• 


• 

NUMBER OF NODES BELOW Til E Fms'!' FnulTlNG BHANCH 

No['mally the IO\\,(·!>t I)odl's (11\ thl' plnnL ine1l1l1ing the cotyletlon 
noll('B, pl'(H]U(,(' ollly h,ltlY(>S; h(11\ ('t> while. the plant is making this early 

http:1**22.50
http:fpl'tilir.ed


---- ---

INJ<:!.(.'ENCE OJ<' FER'rILIZEHS ON CO'r'l'ON 7 

• gL'owth .it Inight be ('onsidcl'pd in a fOl'mati ve stage of development. 
'rhe plant paHses into the ft.'uit:ing stage with the appearance of the 
first nOt.'lll bud, which llsually is to be -found on a fruiting bl'aHCh 
dl'veloping at the seventh to ninth Hode, Ot' from the axil of the fifth 
to seventh il'ueleaf. This first 1I0ml bud marks the initiltl stage in 
the dp"t'lopment of the fil'st fl'lliling branch, and .if it is retained by 
the plant it \)(·comes tht' fil'st boll of that fruiting bmnch. A COUllt of 
nodes below the first frlliting branch on t(·l'tilized and unfertilized 
plants is thuH ('apahle of showi IIg wht'tht'r :fel'tilizers i nfluellce the stage 
ot: dcveloprncnt Ilt which fruiting is initiated. 

TAIII,g 3.-,v'wnbel· of node8 below first fruiting bmnch as influenced 
oy /eI'tilizcl' b'eatments and by 1leal's, Oreenville, 'l'e;t'., 10,")7-4·1 

---------.-----:-,~-..,-----;---.;---;---;----

Gen
'1'".[",,,,," I [.:17 I 1938 193' 1940 1941 eml 

meun 1 

7. 90-15-'0:'~ --~~-·--·---------l. ~ .. 7,;) l-'~ 7. 4 

---
7.41 

• 
'H)·a . _________________ .1 (i. 3 7.3 7. (i 7.5 7.3 7.21 
9-3-3. __ • ____________ ... _1 6.7 7.;) I 7. a 7. 3 7.3 7.23 
0-0-15..... -.----------.-1 6. S 7,3 l 7.5 7. I 8. <1 7. 42 
15-0· 0 ___ •..• ____ --'--i n.9 7.2 7.4. 7.6 (i. 9 7.19 
XOIl\' ... ____ ._ ..... _______ U.7 7.6 I 7.4 7. (i 8. 1 7,50 

I
(;('lIeml 111('1111 1___ ., _____ -1 n. 70 l 7. 40 I 7. 45 I 7.42 I 7. (\5! 7.33 

.~----~----~----~----

/t'vulues 

Dc
grrl':i 8um Hequired ut 

:\rcan
SourC(' of of squaresqlmrC:l "Found 2fn·t'-Idom 5-per- I I-prr

cl)nt, cent 
levcl level 

!'-' --~.-.... -~ .----~- i -'-'--'.~'- ----·1---- ------1,------ -----
TotnL._ ____ - ____ - - .. - .! - ....... ---- - ... ------ -------- -_ ... _---

• 

Hows ..... ___ . _____________ , 

('olull1ns '_"" __ ' __ __ 

Treatments __ ._. ___ • 

Error II _ . __ ... _. ____.• 

Y~\(LrS ...•••• ______ • _ 


Yt'lLrs X 1'011'$ _ - _. - ., 

Y('urs X column:! . ___ .1 

\Pllrs X trpaUIlPI\[;L __ ·'1 

1',1'1'01' b __ _. _ __ ... - • - .' 

'J'f.atm<III,
1 Lcust tiignificant. dilr('rcnc~ between geneml meuns: 

0.23 O. 32At 5-PNccnL Illv!.'l. _ ------~----------------.---At I-pNc~'nL I('\'~'I ____ .", - -_. ______ • ________ _ .30 
2 **.=:;ignificltllt uL thl) I-pl)rccnt leve\. 

.43 
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A SH!l1I11:tI'Y or nod(· ('Oltllts u('low fiest fruiting- bl~nl)ch. ItS made in 
thi::; stllily)is given in talJle :3, An n,naJysiH of c(lch .Y('ttl'\.dfl~a; WlIS 
l11adp ::;('/mt'ah-,J,v, but these !lJ!iI!yse::; itt'!, not 1'epol'ted, SlgJlliWflllC 
<lill'(I"l'n(,(IS O('{'lll't'l'd in only l.rPlll' (HH1), when the :J-V-:}, !)-!1-:3, ilnd 
];)-O-Ol~(,lt i liz('l's ('n lt~('(l the Tl'(liti nf! h1'n l1('hes to den·lop from the 
lower Ilod('s t'ath('t, than Ollllllf(l1,tilil';pd c:oitOll, 

~\ 11 lllHdvsis of \'ill'ial1('e of i:h~ i) rpal'S' datil is gi\'(~n ill tab\(' a. It 
hi appm'l"lt that ill tIli::; ('omposit(l, l'('cord 110 significant eftc('ts of 
TC·)'tiJiZl'I'!'i HI'(·jndi(·n,te(l, leading to tlll' ('01\e111S101l that fN'tilizel's do 
nol ('Olllii::;(('lltly nilPl' Ill(' sf::tge of dl'\'l'loPIllPllt at which xl'lIlting is 
initintNl. Tilt' signilieHnt )'<':11':> X tJ'('utJllen!s intcl'lldioll reflects tlw 
eff(·C'ti\'e.llC';';);; of j'PI'til.iZl'l'S ill 1 year of the D. 

'l'h('J'(' \\'('\'0 highly Higni{je:tllt diff('J'('Jl(,C'H lunong tilt' Y('tU'S wilh l't' 
sped' 10 1:111' llodp II II III bt,!, at wldeh tlll' low('s! fruiting In'lInch was 
bnl'll('. [II (his l'I'S(>I'('( Hym is pUl"tiel1l11I'l,r outBtalldiog fOl' the eady 
stngt' Ht: which fruiting "'liS illllialNl. ThrJ'(' W('l'P 110 sigllificant <lif
r<'!'(:"('('H [UllOIIA' tIl(' a sll('('pedillg Y('lU'S, l!J;)H·-W, and 1'nliting was 
tnltlntt'd ;It a sOIJ}{'WhlH: lat(\!' StHge it! 1!)+1. 

Thlls, fl'OItl tltc· Jlo(ll' ('Ollllls it would >:('em that till' flY(> 'fDl'tili7.N' 
combillaliotts ('O\'('l'NI by thi" .studv did llol' ('ollsist('ntlr a!tPl' the stage 
of d(','(,lopnwtlt l'e((lli;itp 1'01' t11t· initiation of fl'lliiing. 1'111' Hi'st 
'huil i ng bl',lIl('h :Q)pC'lu'('(l whC'll the plant bot,C' all a rcrage of. 7,;~:3 nod('S. 
As 110((1(/ Ulldl'I' C'XUIll!J(l1' or Nodl''il at Enl'!\' Dah's:' ('('I't-nill f<!I'tilizPl's 
stilnlllaiNllIlol'p rapid, ('ad,\' d('vt'!opmpnt tUHl tllltS bI'Oll~1tt the plltllts 
to thl' stagl' l'('(pJiBi('(> 1'01' initiation of fl'IJitin:r at eadie.' dalps. The 
thl'cc niil'ogl'll-bclll'ing f('j,tiJixl'I'S (;1-()-;~, !l-a-::, and 1;:;-0-0) were 
most ('ofll:!istNltin stimulating such eltrly dC'n~lopml'nt. 

IN'I'EIlV.\L BI;~I'WEE:-: FillS'!' FLO WEltS ox SucCr,;SS{VE F1U:ITING BHANCHES 

Th('inil'I'val (in days) llPh\'l'C'll fil'st flowe!'s on SI1('('('s::;i,'(' fl'uiting 
bnuwhl's Ilns l)('t'll fou1id to be till :l<'C'uI'at(' and 1'('Hdil" nH~a51ll'pd index 
of tIl(' gmwth l'lIl'j\ of til(> main 1'htlk of II ('olton'plant (tnhlt' 4) . 
•\n:d~'sfs of vatiall('e by Y('UI,'S, lllll(h· st'pal'lltf'ly but l1otl'epOI'i:ed here) 
l'hows that sigllili('llnt diII'N'Pl1('PS W<.'I'(· ('ollJilwd to till' first :~ ),t'UI'S, 
although di:;tiJlc,t 1'1'('11(/:; 111'(' p"i\ll'nt thl'o\lghont tJ)(' l') yellt's' I'PSllltS, 
In (':tell of I he first;) YPH I''>; tIl(' H-:}-!l n nd LI-0-0 l'(,J'til izel'S ('n USNI mor~ 
mpid (I(·\'(·Jopnwllr ()l' l1od(·s on thp main !\talk, llll(l jll ]!l:3H Hw :l-D-:} 
I'atio waH al:-;o ('ff(l('th'C', The D-J;,}-O alld 0-0-1;; fertilizC'I'S Wl'l'(' not 
efr('di n' in Hn\' i 1/1' t':11\('('. 

Whell all oi' the dala III'C pooll'(1. lIw 0-:1-:l and 1;;-0-0 f('l'tiliz('l's 
I'ignificantly hustelwd tJw dl'\'pjoplIwnt of the mail! .stalk. Tlwir 
~llC(,N;si,,(' 11Oc1ps wpn' prodll('pd ill lin ("'('I'np;<' of 2.Hl-i nnd :2,(;(i dll,\'S, 
l'('sppctin'ly, (:OlllP(lI,'l'(l with :2,1-;:2 daysl'Nptil'l'd by 1IIrfpl'Iilizl'd
('otton, 

Growl1, 1'Iltp dill'C'I'PIl('e;> WI'I'(' hig-hly :;ignifi('ant: among tllP ),C'f1I'::;, 

Th(' l'lItP rO!.' Ill(> fil'iit :2 YNIt':-; WI!>; slowl'I' than 1'01' tlJtI lust a, whieh 
S1\OWN[ Iiii'll' (It'viation iti theil, growth I'at('fi. 

All illlUlysiH of \'HI'iance of ilw i)~yeal's' n':;uJt:; i:; pl'l'spnt('(l in t:nhlf.-I-, 
Highl,Y sign ili('illl f: <1 i f1'P/'PIl('('R hphn'('11 ),(1,11':-; 111'(' :;hOWll alid sign i fieH nee 
b<.'tw('('1l trC'ntnwllts, but noinl('l'Hctio'l <.If ,real'S X tl'entments, 

• 


• 

t 

• 
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.INFLUENCE OF FERTlLIZERS ON COTTOl'{ 9, 

• 
'rl,BI,l) 4.-lnte1-va,Z in days between fi1-st flowers on successive fruiting 

omnohes as injl'!lenoecl by fel-tilize1' treatments ;Lnd by yeal's, G'reen
'ville, Tete., 1.937-1,J 

GCII

'l'J'ealmollts 11)37 H)3S 1939 1940 1941 oml 
mcall' 

0-15' 0 ______ ._ - - --. - - •• - _. 3.0 3. 0 2, 7 2. 7 2. 8 2. S·l 
3-0, ,:~ ___ ". _________ .w ____ - 2.8 2.8 2. 7 2. 7 2. 7 2.74 
0-3-3 •• ___ • ___ • ___ •••.• ___ 2. 7 2.0 2. (j 2. 6 2. 0 *22. ti8
0.. 0· 15. ___ ••• _____________ 2. 8 3. 0 2. 7 2.8 2. 5 2. 70 

2.7 2.81 -.? () - 2. (i 2. 7 ** 2. (i015·· 0-0 __ - • _-- •.• --. - -" --.
NOlie. 0 __ • _ •• __ ••• - ___ • _0.' 2. I) 3. 0 2.7 2. (j 2,9 2. 82 

UIl'III1 1 _______
Gl'lll'rnl 2.82 2. 02 2.65 2. 07 2, 70 2.75 

ft'valtles 

Slim 1{NllIiJ'c(\ at' ~ INti! 

• 
(if I Sqlllli'l'sq\lares 

I L('lUI! ;;i~nifknl\t <Iitrc'rellce het.\\·t~ell /-(('Ill""l,\ lIIenll,,; l'tll'! '1'ulllmr.1I18 
At ;,')l!'I'C('lIt Ip\,pl. __ • _________ •• ___ •• , ... __________ 0.11 0.11 
At l·pPl'l'(·nt; 1('\'['1. '. __ ••• _•••••• _""-0_ ,_ .... - •• .1·1 . .15 

~ **."';;i~t1i!il'llll(. III the l-p('\,ceIlL I['vel; *=;;i~nilicaltt, ItL thc 5-IWI'Ccllt; level. 

IN'rEHVAL BETWlmN SUCC~:5S1VE FLOWEHS ON FnurrtNG BHANCI!ES 

• 
'rhe in t('I'\'1I1 (i n day;;) b~t W<'(l1l S\I(;(:l'ssh'c (\0\\'(>1'5 on :1'1'1\ it ing 

1mtllc!I("SIH'O\'idt's un illtll'X to 111(' g/'owt.h l'ntc of II pnri'ieulal' fruiting 
11I·ul1('h. .\ SIIII1I1WI''y of Ihes(', IIIt'aSlln'nlCnt:H and analysis of vlll'ianee 
oj' I hI' ;)-Y(':I ":-.' (1lltn:l 11' gi "Cll in bible 5. 

13a5(-(\ Oil llw 0-,)'(1111' n 'l'ol'<1 the a-!)-!I, !)-!~-!~, alid ] 0-0-0 fN'ti 1izcl's 
/'!'t1w'('d flIP numb!'/' oJ' duys /'('qllin't1 fo), thp pl'Oduetioll oJ';t lIew node 
on thl' fl'llitillg hl'alll'llI·b.' li'ul'tht'I', IIH'I't, Was a pl'og"l'ssi\'l' l'~,du~tiol\ 
in 0\(' h'ngth 01' limp \'I":uiJ'Pl) :I'DI' Ihis \l('V('lopllll'nl in the Sl'l'iCH, 1"'0111 
a-!l~a thl'ol!~h 0-;\-:\ to \;:i-O-O fl'l'liliI'.Pl'n. Tlw dilr(~I'ellce ill inlel'YlIl 

R~iiflii·l· -.II)-~ 
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requil'ed between 3-0-3 and 15-0-0 was significant. The 0-15-0 fer
tilizel' increased the timel'('quil'ecl for the development of successive 
nodes while the D-O-Uj fcl.'ti IizeL' hllclno consistent ell'eet. As II geJl(~ral 
mean It new node WIIS fOI'Il1<.'d on the fl'lliting bl'anches in (i.DG dll,Ys. • 

There were SOllIe disel'epancics among the years in the etfeet of fer

tilizers on the gl'owth I'ate of fruiting bl'anc1les. This is I'cflcctecl in 

tIl(> sirrnificllnt years X h'eatmentsintm'action. 


Th~l'e wel'e Ills() highly signifieant clill'cl'cl\('CS among the yeal's in the 

gl'Owth rate of :fl'lJiting bl'UIIC'hcs. As was the caSe with gl'owth mtes 

of the main stalk, the most mpid gl'owth occlilTed ill lUa!) and the 

slowest growth in 1038. . 

T,\IIJ,I~ 5.-lntf'7'l'Cll (in da:1J8) b.-/1I'('f'n 8'U('('('88il'(' 1'01(,(:1'8 on fJ'llitinq 

bl'anc7t(,8 ((8 'influ.enc('(l by fej'tilize~' l1'eatments and by vew'S, GI'eeli

ville, 'l'ed'., .19.'j7-.~1 


-"---_._----,-,-------------------:-- 
'['I'culmen!.s Ycllrs I ! I Cc":r(:~ll-.. 

.• .'~'.! Ifl3g : 
I 

Iflafl ,19.\0 1941 j mC!Ul 1 

O·I;jO"~._< ... 1 6,fl 7.81' 6.5 i 7.6 8.0 2**7.36 

a 11 :L •• - - ". " . • < n, .\ 7. '\ G, I 7, I 7. 1 **U. 82 

fl a 3. - - -. • I n. ii 7. " (i. 1 G. ii 7, 0 **n, 70 

o o· I Ii. - - - « .. 

<. 

• • 

• 

.. Ii. a 7. f) n. 3 7. 3 7, 8 7. 12
• 

I~OO___ ••.•..• .... I 0.5 i.5 0,1 n.5 U.8 **0,08 
;O';on('...... ___ ...... ,n, 7 ! 7,7 Ii," 7." 7.3 7.10 • 

i···"'-···I---~··:· ..···-· ___·____< 

__ C:(,l1('rl~~Pnn 1.-•..• ; /j.~~ I 7. G21 G.25 7.07 7.33 6.9G 

AXAI,)'sl/'; O~' VAHIAN"C~] 
.._"_._--..h._ -
 , ------------------

F yulucsI 
De- jIgl'(,(,S 1 Hum Hcquil'ed Ilt. 

sf( llllr(' t 

Hourcc of I of :'Irplln I 
fn'<'- i SqUIlI'pS 
<lorn Found 21 5-lwr I-ppr

cellt. ('l.'nt
1('\'1'1 Ic\'('1I------r;--t '-'----1--'I 77.7.1 I _' .. ,_ ....'rotnl • I i.fl"'2 r<. < _Hows . - _ • ·14 /' 0.09! I _

Colull1ns _ < _... ~ I .G3 .13 . '... .'.'...
Tr('ulrnrnbl.__ ...• I :) II. a~ I 2. 2~ **32.2\J 2. il 4, 101':l'ror (1,. _ : 20 1I. 4:.l' . 0,. . _ I "'. 
Y PHI'S -... . - . .. 1 'I ·\ii.2.\ I II. 31**87. 00 2 481 3,56
YplU'S ,;{ I'O,,"S .. , 20 I. ii:i! . OS ! _.. ..." ... '. _
Ypurs X ('Ollllllll~ _ j 20 

I. 75 I . 09 1- . . YI'UrH X Ii'PHinwn\s.... 20 ii. 29 , . 2/j *2. 00 • - 1. 70 I - 2. I I 
Error b. : 80 10. 0·\ i . 13 i.... • . 1••- __ • __ _ 

I •
1 L('!\s( 'iigniri('llll t diffpr('II('(' )('\\\('1'11 gl'llPl'U1 rnPIlIIS: Year" Treatmell',!

AI ii-I)('I'('('nl 11'\,('1..,_ " •• _. .. _•• O. 17 O. 14At I-PNI'C'lIt 1(1\'1'1. __ • ,22 . II) 
2 **"'"ignffh'llnl. Ill. the I-Iwn'/,II! Ic\'el; *=signifi('Hnt nt thc 5-pcr('()nl 10\'('1. 
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11 INFLUENCE OF FER~'ILIZERS ON COTTON 

PRODUCTION OF FLOWERS

• 


• 


• 


Pl'oduction of. flowers is nn index to the potential yieldinO' cnpacity 
of cotton plants. A sumrmuy of total flower production by plants 
and an analysis of variance of the 5-years' data Ul'e given in table 6. 

The t,hl'ec nitrogen-bcaring fertilizers, which have prcviously bccn 
shown to havc accclcl'llted carly development. llnd growth rates, also 
increased flower production. thc cffcct of the fertilizers in this re
sped, incl'eased thl'Oll~h the sodes from 3-\)-3 thl'ough $}-3-3, to the 
15-0-0 fertilizer, pal'tllleling their effect on thc growth rntc of fruit 
ing brltt1(:hes. The 0-15-0 and 0-0-15 fertilizers did not have IlIly 
significIUlt cIF{~cts. '1'hel'e WCI'C sOllleinconsistcncies among thc fcr
lilizel' cfFects in difFercnt ycnrs, as shown by the significant ycars X 
trcatments illtel'llctioll. 

TAIILI'l G.-Number of flOtVC1'S per pZant as influenced by fertilizer 
tl'eatments and by yeaN, Greenville, 'lex., 1937-41 

Trent!nCllt" 

O"·I[) 0. __ ." .. " .. - ,,. .. .., .... 
","' ~an-a •• _•• -, . . " - .. ..... 

f)·a-a •• _.. -' .. .,.. ...., _., .-
O· 0 15_. _.... - ........ ~ .... -.... ., " 

15-00. _____ " 

~ 

, ... _....... ~ ...... -.. -
.. -_ ... 

--~NOllc- •. _--,"., .. .. .. '" ...... 

10. 97 12. 70 18. 60 
II\C'lUl 1-"------1 '2'1. 38 \ 21. 75 \20.20 

F valucs 

Hource 

Dc
gn'<,s 

of 
f rpn
dotn 

SUIll 
of 

sq lIlLres 

:\[cnli 
"quare 

:Follnd 2 

Hcquircd at 

5-per
cent 

1-per
ccnt 

lcycl levcl 

_---.-----.\--."_"__"1.1----1----1--------
Tot III 
H()\I'~ . 
C'Ohlll1t1'; 
Tn'lHllwnlR_ 

Error II. 

Y('itr:l 

Y ('Ill'''; X row". 

Y('Hr;; X ('011111'11\;-1 

Y('nr;; X In'lltIlWilt,, 

io:rl'()r 11. 

J~37 H)38 

19.2 10. -I-\
21. (j 22, Ii

22.9 \'U
22. 1 19. 1 
22. 7 21. 1 
19.8 21. 0 

179 \.\, an 56.! 
5 52.00 i 

5 a2. 02\5 97-t. 00 
20 150. Ra 

., j2, Oi9. 95 I 
20 i i1. Ra! 
20 I 1HI. a 1 
20: ali;).82! 
SO, .ln7.00; 

1939 19,10 1941 
Gcn
crnl 

mean! 

, 

1I), 0 
21. 3 
20,9 
lR. 9 
22. 8 
18.3 

13. 91 Hl. 4 
22. 3 
14. (j 
21. 2 
13.4 

8. 5 
10.2 
15.8 
.10. 7 
20 2 
to. 8 

16.00 
2 *18. -12 
**21.24 

17.08 
**22. 20 

16.66 

......... -- •• -- .• ----- 
lO.5R __ - ..." _.. .---- --------
Ii ·10 .19.': RO 1**2.1. 38 ..2: 71 .......i: io 
7, 1)9 i " I· - \" ...... • - .. 

:illl. Ol) ;**R3. 00 2.48 a.56 
3. li9 I .•• I ,_.,- .---- .. 
7. 02 : "" 

18,29; **2.I)·i I"' i. 70 'j' ---i'1' 
0.22" •. --t + •• ".'1'----'- 

http:ali;).82
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The larger Illlmbl'l' of f10wcrs jn cotton iCJ'tiJi%ed with a-!)-;}. 0-:3-3, 
nncl15-0-0 mixtlll'es.is probably It logical !:;CQIWI1C(>. to the 1II01'e rapid 
eady development and !1I1l'elel'nted growth rates caused by these SHlIIe 
fel'ti lir.cl's. 

Thel'lI wel'e highly significant difFerences among tllQ ycul'sin lHlI11
bcr o:f flowers pOl' l)!rll1t. Tho numbers were l'emadmbly unifOL'll1 in 
t he first 2 yeal'S, and Wel'e significantly 1owel' in lll:JfJ. Thel'c was It 
highly significant c1L'op~l'om tll(tt level in 1!HO, and a fudhcl' highly 
significant cleclillo in 1941. As a general menn each plant producod
IS.GO flowers. 

To tUJ't1ICI' chal'ne't(ll'he the efl'(,('/: of tCl'ti1ir.Cl'S 011 flowl'!' pJ'oducti!))1, 
fllll daf:a W('I'C segl'cgated by weeks :mcl a I'C flllll1rmrizedi II table 'i. 
Dn.tll ill IhiB ('USP are J'PPOl'tC'<i lis 1I11l1lbl'l'S 01: nOWl'l'S on ljn~ plants, 
TlIej'o wel'C only It rew f10\Yl'l'S in I'he lil'St w('ek of the flowel'ing pedotl, 
wltidt lll'p;ull wi tit lh(' Hppea l.'jUlep () l' UI(I fil'st (loWl'I'. The JlUmbel'S 
ill('I'(,Hsed, to n. 1l111XI1ll111ll .in tlll\ thit'd 01' fOlll'th we('k and then de
e] i11('(1 lIllt if thert'. WN't} only (Jc('nsiolutl flOWN'S a·hel' the sixth wcek. 

AH \dth total nOWPl's. (h'(, Pl'Odlletioll offlowCl'S by 'WeC'ks was a.:f
fp('t('cl pt'illl'ipally by the nitl'ogcn-lwal'inO' fcrtilizers, Flll'thcl' them 
is ('vi(/('tIC,(· oj' a PI'op;l'pssionin the ('freet ollhl'se fCI,tilir.cl's. The' 3-9-;3 
fl'l't i!iIlPl'iIH'l'l'lIHl'ti tilL' JIUll\bcl' or Howel'l-; in the second and third 
w('cln;, fol./owillg' wldeh Ilwl'l' '\'a~ It ([('{'lim', find :1'(1\\'('1' f!o\\'PI'S WPl'C 
PI'o<ilwP(1 Oil a-lJ·;1 I"pl'tili%('(1 p!:llltS tllnn on thos(~ with 110 tl'eai"tncnt, 
in tho fifth alld sixth w('('ks. Thc 0-:H3 IPI-tilizcL' caused highly sig
llilic'lI11t.ill('I'paSps ill nUll1bcl' of f!O\\'Cl'H in tliefil'st, second, t.hiI'd, and 
'l'olll'I'!t "'(lcks, while Ihe ,ltJ-O-O fertilizcr increased production of 
(l0\\,Pl'8 thl'oughout thc (tow('I'inp; ])('I'io(l, Thus. through the series 
frolll t'he !}-!)-;} to tll(' 0-:3-;3 and the 1;1-()-O ratio, the stil11ltlating effect 
M lh(' fpl'til ir.cr was pl'olonged pl'OgrCHsinly inl'thel' into tho f1owel'ing
pe)'iod. 

'l'.\IlLJ-) 7.-Jff'lO/ pmdu('tioll oj j{O/I'{IIW 1 (by 11'('('1..'8) (l.~ in/flll'l1eed lil/ 
/l'J'1 iliZ(,1 , tJ'(!atllwllt8, (il'eenville, 7'a.1)., 10J1-41 ' 

.. -'·'-_·_·---1'" X-l~:;:~::=~~::::I:'~-=-
TI'l'lltnwllls I~"--"--' T --

j"ir'ril: : f-:('colld Third Foul'tll: Fif( h Rixt II 
1I'C'l'k ; wl'('k : II'N'k I\'('ck: II'l'pk wel'k 

I 

n·, 15-0 ..• .. )
j 

a, 00;0, S:3-~20,;71 21,'~~I~~~H, oi 5, noa-n·-3 3,30 **I·/' ·17 **2(1. (i8 25, ·13: *17, 17: **3, !la.!J-:\-a **./, 2:~.0"* H. ;",7 **27, I)O**2!J, 77, 21,!l7 0, sa·0-0-1;) _ a, 3~ II. 20 21. 78 2.1. ,50 21. 03 S, (iOIii-/)- () 
~Oll(·,._. **,1. 2::\ ** I a, (j7 **2(), .f7 **2S, aD **28, 17** 12. !l7' 

2, -17. !),07: 20, 20 2!3. 071 21. 10, 7,50 

L!'tl~t ::<ignifieant difrel'PIlC(' ;----;.-~. 1---'---1---
Ilt·.. 


ii-p<'I'('('IJt 1('\'('" 
 ,Oii: l. 58· 2, I II 2,7n: 2,OJI 2,21I-pI' 1'('('1\ ( 11'1'1'1 l. 2,1 2, Hi 2. RS a, SI: a, !l7 8.02'It' \'ullio 
**.1. 70 **1·1. 1:{ **21. (;0**10, 85 **18, 7i**17, 07 
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BOL1••SHED PEHIOD 

Eltl'h of the study plants shcd an averllge of 13.3 bolls. 'fhe interval 
in days bctwcell the chte oJ flowed ng ftlld the dace the boll was shed 
was 1:(1(,01:<11.'(\ uH the boll-shed ['cdod '( tablc 8).

'fll(' meUl! bol1-slted period on un-rcrtilize(l plants in this expcrimcnt 
waS f),~H da,YH, NOll!} of thc fcrtil i~el's CttllsNl It sigllilictlnt deviation 
from this yultle when the f) ycnl's' data w('t'e pooh-d, ~\.nttlysis of 
variancc or cach year"!'!: data show that signiHcnnt diircrcnC('fl occlll'l'ed 
ollly inlnaS, whiell Wl'L'C attl'ibuted to the high valuc on U-:3-:l-tl'cated 
plants, In view of the lack of eir(lcts i 11 OtlHll' yl'tn's th is would seem 
to be It va~at-y, although it is reflected ill. the highly signi ficttllt :renrs 
X tl'ClltuH' l1ts intet'action. 

T.\lIrJl~ Po,-lJoll-slte(llJCl'iocZs (in clays) as 'in/lwJncecl by tel'Nliza)' 
tl'Nt/menLN allll by ycrll'8, (}/'('('//.vi/lr', 'l'eil'" Jf),]'7-41 

EXI'I-JIUW~N'l'AL [),\TA 

-~':('~-l:I:Q~~l:-·· --\:,-U)37-1J03~·";-1'-O-3-9;--1-O-'JO-·-1-O-4.-t-\-~-~1:-1--1· 

. menu I 

--,~-....,---.--,~-.-"-. ·'----1-'- - ,--
0-1 ('-0,. _ . , . ,,, , . , ., ,I 5, 3 5, (i I 4. 5 II ii. 2 I 0. 3 5, 38 

a-B,..3 ' fl. Ii 5. B I .J.. ~{ 5, :3 i" :3 ii, 2,1 

!) 3 'J ' '> t'" I (' - - " 5 10
I 
, -. ".J _ ". ' ~. - I .!.•.! I ",1' ~"t. 0), 0) \' , , • 

0-0- \.) , _.' _..... ,.. _, ol. ,I I I), D ., .J. 3 \' n. 'l 5. () I 5, 12 
l~-O-O." .' __ "____ " _"" ~'·\.1~' 7 . ..\. 1 5. 5 ii. ii ii, 30 
NOII(',,, .• __ ... ,. _. u.3 OJ.Il, 4.8 5,1 5.R \ 5,28 

__••(.1<'I1(,I'UI 1110ml I, ---i~I-5.S3"1 ,J. 40 I 5.32 i ~'j, 53\--5-,29 

-" "'.--,----~---~.--.----,--'--------

F values 

Dp
Hcquil'ed at--gl'cPs Hum ?If ('1\\1 

~ll\lree of i or ------- ~qllul'efree- ~ ,;qllllres li'Olllld 2 ii-p{' 1' I l-]1el'dOIll 
('PIlI ccnt, 
10\'('[ lun:1 

-~-- .. - "._- .,-,--- --- 
170 82. 73 Totul -, , .. '" -"--'" 


1{,()II'i:! .. " ........ ~ -., - ...... - Ii , ·1·\ 

Colli 11111:-\ ...... --_ .. 5 1. 12 
 ..o]~l:: ;:;~:,:::;:~;: ::::i~~~ 
Tn'nt 1JI('III:L __ , - , il 1. \J I-
Errol' It, .. ,., . ., 20 3. 00 

·1 ,.II. Hi , 10: §R :*~:4iJ.- 66 .. !\ ... - 2.-48-.- ---3: 56 
'"'YPItl's •. ". "_ .. -. - . III 1_' ______ ----- ..L..____ _Ye(\l';; x. 1'011':-\ , I 20 3,58 I 

YC'llr::; )< e()llImn~~~:,:,l 20 l .2"1 _"~ ,~ ... ,"" _ .... _t ..... .,. ... _.... _v ... ......4. 2a 
Y(,Hr,~ tl'!'alll1('I1\;; •••. 1 20 0, iii . '18 !**2. 2(J I 1. 70 I 2. 11-< 
It: r I'tl!' II 80 ! IlI,72 ,21 I........ 1"" .. ---,------- _. .. ", '·"~--·--·I i 1 . I 

-.~-.. ~ ->-->-- ",... 
'l'rC(1/11It'IlI"

I Ll'Uht Hip:ni!ic'ltllf: dift'ercnee b!'tll'ccn gcneml nwans: Yf/lr,j
,\I 5-pprc!'11 L 1('\'('\ ____ " "_,, _" __ • _"" ___ "___ " _, _" _."" -" 0, 21 O,N 
'.t l-per('NII, 1(-\'('[.,. __ .. __ ., •• _•. _____________ •• ___-- ,28 ,33 

2 **"';;i}:.(ltilic'nnt Itt the I.-Pt'l'CCllt Ic\'el. 
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'l'here Wel'C highly significant differences among the years in length 
of the boll-shed period. The extremes. were represented by 1939 with 
the shortest period and W3S with the longest period. As a general 
meuu, bolls were she:: 5.20 days after the flower opened. 

BOLL-MATURATION PERIOD 

The length of the period from date of flowering to the time the boll 
openec~ was recorded fol' nIl bons and is termed the boll-maturation 
pet'iod. The pertinent data are summarize;! in table D. 

The avemge per'ioel required Tor the matumtion of bolls on unferti 
lized plants WitS 40.48 days, and no fel'tll izer caused a significant c1evia
tjon Tl'om this period. Treatments did not cause significant differ-

TMIT;m D.-BOU-1Iwtlt1'ation pel'iods (in days) ([8 influenced by f61'tilizer 
tl'eatmenis and by years, Greenville, Tew., 1.937-41 

Treatmonts 1937 1938 1939 19,10 19'11 
Gen
eral 

mean 1 

-- 0-15-0 ____________________ . 
3·-9-3 .. _____ • _____________ • 
9-3-3 .. ____ .. _.. _.. _.• ________ 
0-()··15 .. ____ .... _.... ___ .... ____ 
15-0-0__________ ... ________
N one _____ .. ________________ 

General mean 1_______ 

38.7 
39.1 
38.9 
38.9 
38. 8 
38. 7 

38.85 

39.7 
39.8 
39.7 
39.8 
39.9 
39.2 

39.68 

38.2 
38.2 
38.6 
38. 4 
38.0 
38.3 

-
38.28 

44.9 
'H. 1 
43.5 
4,t 9 
'M.4 
44.9 

44. 45 

tH.l 
'10.9 
40. 8 
40. 9 
40. 4 
'1I.3 

40. 90 

40. 62 
40. 42 
40. 30 
40.58 
40.30 
40. 48 

40. 43 

ANALYSIS OF VAIUANCE 

F valuos 

De
gr'008 811m Hoquired at-Source ;\foanof of 

squarof ree- squares 
dom Found 2 

5-per~ I~Jler~ 
cent cent, 
lovel level 

TotaL____ ~_ ~ ___ • _... __
Hows________________ _ 179 955.38 - .... -_ ...... _- -------- ..... _----- -------5 2.10 O. 42(~ohtll1ns ___ .. ___ .. __ • __ --- ... ---- - ... -- ....... _... '"'------5 3.23'L'realrnents __________ _ · G5 -------- - .. _----- -- ......... _- ...
5 1.98 .40Error' a_~ ____________ _ -------- a 71 4. 1020 9.89 .49'{oars ______ . __ . _ • __ • _ ~--~--- .. ------- .. --,...- ... _-4 865.55 216.39 **515.21 2. 48Years X r'oll'S __ • ____ _ 3. 5620 8.68Years X columns _____ _ · 'J3 ..... _,...---- -------- -------20 17.11 .80Yeurs X treatment" ___ _ -------. ---~--- .. --- .. _--20 13.281<;rrol' U_. __ ._._. ___ .. · G6 l. 57 ' 1. 70 2. 11

80 33.5G .42 ----,... .. - ... ------- .. --"'''''''--,

• 


• 


• 

1 Lea>·.1 sil!;tlificant difforence betll'eell general llteuns: Years 'I'realme1ltsAt; ;'j-pol'(~ont levoL .... ____ . ________________________ 0.30 

At I-percpnt loveL ______ .-_ •. ____ __________________ .40 0.38 
.512 **=signifiellnt at; the I-porcent level. 
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ences in any of the years, the consistency of the data beillg attested by

• the low yeal's X treatments interaction. A.ppal'ently, fertilizers had 
no effect Oil the length of time required for the developme11t and open
ing of the bolls. 

The c11hl'ltcter of the season materially affected the lenl!th of the 
bol1~mlttul'ationperiod, as shown by the highly siO'nificant varian.ce 
t1fl1ong years. ]~Ilch yeat· differed from eHch of the others in this 
l'eSIJect. '1'he range was from 38.28 d!1yS in 1939 to '14.45 in 194(;. '1'he 
mean interval from date of fiowel'ing to dates of boll opening was 40.43 
da,ys. It is known tlu1t late-season bolls require a longer time for 
mn,tul'ation than those that de1;"~lop eatlier in the season. This is 

TABr,E lO.-N'll?nbel' of bolls pB1' plant as infl~tenoecl by f.e1'tiUze1· 
treatments ((net by yeClfl'8, Orcenvillc, Tex., 19S'7-41 

Gen
H)38 194.0 eml'.l'rC!1t lI1ell ts 1937 19R9 19'~1 

mcu!! I 

--~ 

Ii. 6 6. ·1 4.3 .1. 4 2. 5 4.6,1
0--15-3-9-3·0._____ • ___ -- - - - --- - - ----- 

7.8 4.3 4.9 3.1 2** 5. 366.7 
n. (\ 8. ') 4. 5 6. 0 4. 7 **5.969-3--3_ - _-. - •• --" - ---- .--- 

6. 2 4. 0 4. i) 3.5 4. 88o-O··lii. __ - -. -- "" -- .. -'" _....... -" 0.2 

15-~ 0___________ . ________ 5. n 5. 6 **6. 06 

5_ 4 6. (j 4.1 3. <1 4. 78 
Ii. 7 8.0 '1. '1 

N olle ___ - - - - - - - - .-. - -- --.-- '1. <1• -----
7. 17 ·1.97 3. 80 5.28General mean I ------- 6.20 4. 27 

ANALYSIS OF VARIANCE 

F values 

De
p;1'(>e~ Sum Requircd at 

'.\feanof oft;O\lrcc squurc
free- squill'Cs Found 2dam Ii-pcr I-per

cent cent 
level lcvel 

f 
179 468. 34 -------- -------'- -------- --------TotaL __ -_ - - -- - - - -- -- 

5.25 1.05 ________ -------- ------- 5Rows.___ - --- - ------- 
5. 93 1. 19 • _______ -------- --------Coltllnns___ - --- - -. - --- 5 

I) 57. 26 11. 45 **20_ 09 2. 71 '1. 10TreutlUcntH - - - - - -- - - --Error a•• ______ • _____ _ 20 11. '16 70: gt **87:5i- ---2.-48- ----3.-56Years ___ • __ - ---- -- --- 4 280. 02 
.31 ________ -------- ------- 20 6. 11Yettrf\ X ro\\'s_ --- - - --  .51 ______ ._ ---. ____ -----.- 

• 

10. 13
YeaI'" X ('oJurnns_ ---.- 20 

1. :t2 *1. 78 1. 70 2. 11 

l'in'or{J_ .-------.-- 80 63.8.5 .80 1-------· -------- --------Years X treatmcnts ___ _ 20 28. 33 

I Lcust .qignifiennt rlifTercJ)ec belwcCII geneml meUl\5: Years Treatmenta 
At 5-pe cpnt h~\'('L ______ • __ . _______ • _______________ 0.4;2 0.41 rAt l-)lprcent 1('\'('1. ___ - ___ • ____ • ___________ ------ .5u .55 

l **-=;;ignilieulll ILL lhe I-percent lc\"('I; *=Rignifil'unt nt the 5-percent Icvcl. 

http:varian.ce
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confh'med by the data from this study, It is possible that the pro
nOllnced "Varia~lce among the .veal'S in length of the boll-matlll'lltion 
period is partiy CIne to the dHfel'ing Pl'opoltions of early-, mecliulll-, 
Iinc11ate-season bolls, 

NUMBER OE' BOLLS 

A summary of the number of bolls produced 011 plants studied, ex
pl'cSSNI as annual tl'eatment rneanl::l and as genel'almeans by tl'eatments 
and by yeal's, together "with analysis of variance of the 5-years' data,
is gh'enin table 10. 

;nle ;lllitJ'()gcn-bcHring feltil izC'rs increased the n umber of bolls over 
those borne Oil 1Il1tJ'eat:ed plants, As a gelwl.'al nwnn each untt'eated 
plilnt lJoI'c 4,78 bolls, and thn adnmtag('s duo to ;3-0-:3, 1)-:3-:3, and 
15-0-0 fertil i%(,l'8 wprc 0,58, 1.1 H, and 1.:28 bolls pel' plant, l'espectivl~ly.
Bus('([ 011 the pt'(!\'ailing st:alld (1 plant pel' foot, 01' 1;l,756 plants pel' 
aere) these ill(,t'pases eaiettluh'd to an aere ba~;jl::l aggregate 7,078 bolls 
fOl' t:he :l-!)-:.l,Ui,~:J:2 boll;; "£01' the 0-:1-:1, and H,GOS bolls fol' the 15-0-0, 
The O-l;)~() Hlld 0-0-1;) fl'I'I'ili%C't.'s (lid not httw :t significnnt effcct Oil 

HumoC'l' 01' bolls Pet' pltlllt. 'l'hN'e WC'l'C snl:lll discrepancies among the 
dlltll fol' the illdividualypal';;, as ~hown by the },P:ll'S X treatments inter
net-ioll, whicll WflS signifieant at f'l1e 5-pel'('('nt len'l. 

Tlll't'e w(jmhigl,tly significant dW'C'I'(,l1ces among t1l,o Yl'aI'S. r~'he 
f-.llwll('st number of bolls pel' plant, 3,80, was pt'odnce([ III 10.J1, whtch 
was a weI; Yl'at.' unt'n.\'ol'able fOl' cotton production, The largest nutn
bpI', 7.17 bolls pel' plattt, Wttl::l pl'oduced 11l1D:J8, 

PERCENTAGE OF FLOWEHS PHODUClNG BO.T.LS 

As a gPtlP1'a1 mean each plant pt'oc1uced 18,60 f!owel's, of \\'11ic11 [i,28, 
or 28 ]1<'I'e('nt, den~lopC'dinto matUl'e boils. li'el'tilizer treatments 
('(wseel only small. difl'('J'C'llc'es in tl)C, i)('l.'cC'nlnge oJ' flO\\'Cl'S that (le
\'('lopeclinto lltatUt'e bolls, while sensonnl condit:ions appar('ntly hnd a 
IlltlC'h gt'Pltt'(lL' cOIli:t'oiling inllupnce. This is shown by the pettinent
dntil given in table 11. 

A :l'adOt, ofgl'eatet' impol'tanec in detl'l'mining thc fate of It (Jower 

is th(' tiltle wit/tin the f1owet'ing pC'riod itt whi(,h it is pt'odu('(>(l. ,VIH'l1 

the (Jowl'ring pet'iod wus S('gt'('gatecl hy wppks on all treatments, as 

shown in laul(' '12, i(;w:ts found Ihat :if) percC'llt of the, flowprspt'O

([tt('C'd In til{' fit'st wC'pk dl'\'plopc(l into lIIahn'c bolls, followed by [iI, 

:H, 17, H;, nn(1 1'1 ppt'cent in tlte H('('oJld to sixth "\yeek, I'pspel'ti\'ely. 

Thpse data, which confirm ma.ny alt'l·ft(ly pttblishNl. :11'(\ a natuml 

('ortse(jucnl'p ot the pt'('ntiling ('Iinmtil' ('oltditiotts, Dltt'illg the (1:II'ly 

part of the S{'aBon Hoil J'ttOiHtUt'C is ttsttaIl,r adequate fot' tlot'nml boll 

d('\'(,\/opnwnt, bttt dttring tll(' lto[- dL'Y Sttll1t1tL'l'S flIP ('oUon js fl'('qllPntly 

plncNI ttlldpt, SP\'('t'P Sh'('HS, I'('sull i ng in profuse shedding 0 f sma11 bolls,
~qual'l's, and ('\'('11 'Je:lyeS, 

A. knowledgc- of this s('a~onftl BequelW(' jn the ltazflt'<ls aS50('int('(1 \\'ith 
PIlI'Iy alld la('(\ bolls is ynlllHblc to till' ('oUon bl'(·p<1(.t' in (!t'\'(.loping 
:-.tl'nins that \\'ill bp pt'oclllc/ivo undet' ('ol1([ilioI\5 of il1s('(/: iltf('statioll, 
It is 01' I'll 111(' in pltlllllilt~ illsp('/·-('ontl'ol IllP:lSltt'I'S wh(,I'(' Ih('s(' nrc 
it f'n ('/0 I', 1>e(,:llt5(' oftltl' 51)('('inl imp()J'/":ttH'e of pl'ote(:ting th(' pat'l)' bolls, 
I"ttt'tIIPr, it is ('ort'elnted wit'h nlt'iatiolls obtaitH'(l ill l'('''POtlHC to f('l'ti
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INFLUENCE OJ!' FERTlLIZERS ON COTTON 

lizel's on the blacklanel pmirie soils. The greatest response to 
fertilizel' ordinarily will aCCl'ue in years when soil moisture is fully 
adequate, but not excessive, eluring the early part of the fruiting 
season. 

YIELDS OF SEED COTTON 

'1'he yields of seed cotton al'e Sllmm!ll'iz!,'c1 and an analysis of yari 
ance of the 5 years' data !Ire given in table 13. . 

In each of the 5 years and as genel'lt! means, the tlu'ce nitrogen
bearing fel'tilizel's inci'eased yields by highly significant mal·gins. In 
19:37 the 0-0-15 il'ltilizcrs also inel'cased the yield by a highly signifi
cant margin, but this was not true in any other yeaL') 1I0l' was it ,.viclellt 

TABLE ll'-P('}'centage of jlo'wel'S that clevelope(l into mature boll8 
([8infhl(,11('l?(l by /('rtilize)' tl'eattn('nts and by years, Oree/wille, ']'ew.)
1.1J1-# 

-~-----'..--.-1---. 
1
--, (:('11-I 

1939'i'rClltnwnts 1937 1038 / 1 11).10 Ilo.n m~;~~ I

------,-----" '~-'-"-."- ,-"-"----- I __ I ---1_ 
o-J.;}-O - • - - - - - - - - - -. - _. •. 2!l, 32 I 32. 70 ;2. H2 32. no I 28. 55 20. 2.4.' 
3-U-3._ .•.• ~-- •• -_ ......... 31. 1\) I 3·L ·13 20.34 2!J.!l7 31. 15 2!l.41 
!l-a-3 _.• -' ., -" -. - .... _. _i 2S, 00 ! 32. 88 21. 78 20. no I 2U. (j7 27. 08 
0-0-150' ••. - -. - - - . -. _ .. -.1 21\. 3U , 32, n2 2l. 20 31. 131 33. 0.,') 2!l. 30 
15-0--0 .., ___ "__ ,, __ •• ". ___ .; 2!J. U·I I 33.28 W. ·10 2(i.52 27.03 27.41 
NOtlfl ••• _- •• -.----- ___ :l7. ~~L~:"! 22.].1 34. 07 32.41 2!l.51 

(Jprwral n)(lun to - .... i 2!). IS I 32. 87 ! 21. 2(; ; 3u. 26 j 30.·.10 i 28. S I 

..----------------~----~-----

"~~.--., 
P "Hllies 

De
gl'fi(l:; ~lIm 


::{olll'Ce of of ,i ::\rpn.n 

;;quare
frN'- sqllHn';; ,, , Found 2 ,dom ;i-p!'!' l·p('I· 

: i cent I eenl 
t I Ic,'C'1 ' It','C'1I, 

TotaL.•.. ___ .. .. . J in fj, ·1.1 I. .1(\ 
~ ~ ~~,...... - ... .. -... ---", .- ........ I{ow" . . ij is. SO Iii. ifi .. , _ 

('0It I III n,; . [j i2. ·IS I-I. ;;0 
TrpfitflUOllt" , - .. . - .. i') lin, !l7 2:3. au' I. (ill 2.71. .1. 10Errol'IL. .- 20 27ft fiD 1:3. I-ia
y'(ltll'~ 

'" I 2. '<;2:3.02 70.). HI **12, 8!J !y(l:1,1':\ '<.,/ r()ws~ .. 2. ·IS 3.5G
20 11(i. !l.1 ~). Sf)

Yf'nr~Y('()lrrnlll-l 2().. -. - 22.>. X7 I L 2!)
'Y('Hr:< ,,;, t r(>/lt tllf'nls ~ '"' --20 12a. ;;S 21. IS I. 2!l l. 7() 2. I 1 Er"OI' I) -- SO I. :3IIi. Ii 1 Iti.Hi 
.. ..  .. 

• L('ft"t si~lIifi(,(Ult tlitf.'rpnc(I !lPIWI'!'1I gl'm'l"IIl 'IlI('11I1,;; 
. 

}·(~r'( 7;Wtllltll'~f
J\t ')-JIP!,('I'tt( It',,!'l .... o. .. - 1. DO 2 . (JO.\1 l-pPr(,pnl 1'-'\'('1 ') ~').. " .... -. ~)- 2. i3~ **="igllifil'lllI( at tit!' l'p!'«'PII( le','P!. 
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'r"\ULE 12.-Pel'centage of flowe~'s developing into mature bolls, segre
gated by iweeks, as inti/Ileneed by fm·tilizer tl'eat1nents and by years, 
Ol'centlille, 'l'ern., 1931-J,1 

• 
. 

Flowers opcning in-

Your 

IF' IS d I Third Fourth Fifth Sixth . Irst 1 'oeon ! 
wcek week weekw('('k weok wce'~ 

1 Q1{)37 __ ._~ _______ .~_- 127J 52 31 
20 333 20no sa1938__ -------- •• ··- 121030 _____ •• _____ .•• - 34 40 2:3 8 22 

1040. ______________ 1723 51 2£i 10 
HH 1 ____________ ._ --

5!l 
53 3!l 30 24 1650 

1\101\11 _______ •• 59 I 17\ 16 115l"\ 34 1 
in the mean yield tOI' thl' fi-YCIlI' period. This inconsistency caused It 
highly !:iicrnificant yeal's X tl'eatlllents intemction. The 0-15-0 fer
tilizel' did not hltve a significant etfect 01\. yields in any yellr.

a 

The int'l'eases in yield :t'Joom the :)-0-3, 0-3-3, and 15-0-0 fertilizers 
amollnted to Hit, ~(j\), and '21)0 pounds seed ('otton per acre, I'espectively, 
showing It pI'ogressivc advantage through lhis series. Considel'ing 
the indIvidual ye:u:s. howl'yer. th£! 9-;}-;3 'fl'l'I:ilizcr wa~ optimum in • 
('uch 0:1' the first 3 years, !lnd the 15-0-0 :fertilizer was optimulIl in the 
lust Z.

There were highly si~niticant differences in yields among the years. 

The range in lllean yields was from OB5 pounds of seed cotton per acre 

i nUHO, eharacterized by a wet pel'iod in lute spring und a dry summer, 

to 3715 pounds in lOn, which was an abnormally wet year. Between 

thl' extremes, the ~~ earlier years differed signiHcantly among them

selves, but the yields were relatively stable. 


REse:\[I~ Ot' FEJtTluz~m Epl~'l':c'1'S ox GHOW'I'IL RA'n~s ANI) FItIDTINO 

C(~I'hlin fel·tilizers caused relatively large increases in yield ill this 

experin1l'nt. There were concomitant changes in certain plant char

al'lel's and ~rowth-l'ate intcrvttls, while othm's were largely unaffected. 

Thus, the datu contribute to an umlel'stancling of the fundamental 

fnc'tors tllilr al'(' responsible fot' the larger yields due to fertilizers. 


Sone oI the fertilizers used had a consistent effect on (1) the stage 

oI de\'clopment at the time fruiting is initiated, as measured by node 

cOllnts below til'st -fL'uiting branch; (2) the length of the boll-shed 

period; (:q the llel'c'enhlge offlowel's that develop into rilature bolls; 

01' U) the length of the boll-mntu1'lltion l)eriod. 


, '1'11(' ('XPl'I'illlent Ilrli('rihel1 hl'l'(> was !Ieiiignp(l to t('st ('ITN'is of cnell of tbe 
pl'inlal'Y plant fooli \'Iellltonis-nitrogl.'n, (lh0811hlll'\lS, 111111 \lOllI s:;1 11111, As II maUl'1: • 
of fuN, 1I0w('\'el', only ('11't'('18 frolll n!hll(ions of nitrogen ;<houll1 hl~ eOnSid('fet\ :18 
eIT('C't\\'\iJy hrO\lght: Ollt hy til(' ('XII('riIllPnr liS ('onliueIPt!. 'nt{' ;:;oil of Ihl' GI'('('II\,nlt~ 
!'ration If; !;O w('11 811(lplipd with 1I\'a iI II 1.)](' pho"llliorie u('iil 1111(1 pol·lIsh tllat :1(1111
tionf; or: IhNi(' ('Ollstitlll'nts as I'I'rlill1.(>1'8 !lid not IIl('rt'USI' )'\('111;; of 'H'l'd ('ott(lll, 
'I'his IlINl.nS that 80111(' ot:\U'r Soil would 1III\'p to h(' splp(,[p(l for III(' ('XIIl'rlllwllt in 
ol'd"I' to gt't l'{'lillhll' lnfol'lnnt!ulI ('(llll'PI'ning lH'ohahh' l'tl'('ets III' 1It\(liticJIIS of these 
('IC'III('nI8 11[1011 tll(' \'I\I'IOnS Ilr()ll('rlies or the cottOIl plHllt stmli('(l. 

http:IlINl.nS
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TAJIr,E 13.-1'otaZ yields (in pm.lindli) of seed cotton pel' aC1'C as in
fluenced by fertilizer treatments and by yea1's, G'l'eenville, Tex" 
1937-1,1 

EXl'EIUM£N'rAL DATA 

I 
Gen-Treatments 1937 1938 1939 1940 1941 eral 

mean 1 

0-15-() ___ ___________ ,. __~_~ 

642 602 573 7863--9-3 _______ "__ ,. _.". ____ 213 503ow"

9-3-3. ___________ "___ "____ 	 775 884 070 !l55 372 2 "'*731 
839 953 702 1,175 525 **8390-o.--15 _____ • __ • _""" ". _____ 784 {j{l!l 751 	 23715-0-0_________________ ._. 587 600 

None______________________ ROO 932 {l!lS I,I9ti {li3 *"-'8{l0
{i42 646 748 570587 228 

t 
IGelleral m('an 1_______ ,  748 ! 781 636 I 935 	 375 695 

I 

ANALYSIS O~' VArtrAl'ICE 

F values 

Dc-I 
grecs I Sum 	 Uequired at 

• 	
~r~anSource of of 

squurefree- squares -Found 2dam 	 5-per I-per
cent cent 
level lev~l 

Totnl._______ • _______ _ 

Rows _____ ,. _________ •• 
 179 4,868,00 2.80 ________________ ._. ____ _5 13.99('olumns.• __, ____ " ____ _ 	 3. fiO ____ " _________________ _5 17.48Trentmcnts ______ • ___ _ 

5 1,285.98Error (L __________ .- __ _ 

Years" __ • _____ 	 20 ·J5.34 25~: ~~ I::~~~~~~ ___:~~~_____~~~~ ___ ,. _" _ 
742.68 **728. 12 2. 48 3. 56Y,:ellrs X rOws. ________ 1 "12,970.72 2. {i7 Lo _______________ .._____ _20 53.-Il

1 cnrs X colulIlns. ______1 	 2.24 1. ______ .1 ______________-20 4·1. 87
Yellrs X treat.mellt:;____ 1
Error b~ _____________ ) 	 20 I 354.92 17. 75 i**17. '10 I I. 70 2. 11 

80 81. 29 1. 02 l--------l-------- _______ _ , f r 

I Lcas!' significant; dilf('f('llce bl'twe('11 gClleral mean,;; 1'((m 'I'rtu(mcnl"
At, 5-pcrcenllevel .. ___ ... ________ .. ________________ 21. 6 37.2 
At l-pc'n'('llt lc\'(·L ___ - ___ •________________________ 28,8 50.8 

~ **=signifiCllllt III the i-percent \rYe!. 

• 

The fit-.st, third, and :fQurth of these characters are related to ct'iticnl 
pc::iods in the rept'oducti\'c process and are possiLly eontrolled by 
genetic factors. All are influenced by seasonal conditions. Me
XIlIl1:tm, Hooton, and Porter (11) found difl't~rel1('es among varieties 
with I'espect to nil of theHe measUl'enH~nts, and there were di1l'ercnC'es 

rIlmon .. years, both in theit· expel'iment and in the present study. It 
wOltlerHf'C'm. therefore, that while these eharaci:N'S differ' with "arid" 
llnd s(,llsonal conditiOlls, th('v al'e not readily susceptible to ehange b), 
\'Ill'ying tilt' fer.tiliz('I· trcatnicnt. 

FeL'tilizPI's did ('illISl' signifkant clulIlges in (I.) parly 1!'l'owth l'iLt{' ns 
measured Ly (·arly 110«(' ('mrnts: (~) .the gt'Owth 1'111(' of the nlain stullr 
m; rnea!:>llrcd by the interval in days betwN'1l first flowers on Sll('cl'ssi\'e 

http:12,970.72
http:1,285.98


20 TECHXICAL BCLLETIX Oill, li, S, DEP'P, 01i' AGRICULTURE 

:fruiting brtmches; (a) the growth mte of fruiting branches as meas
ured by thl,'. inten'al il'l. days between successive tlowel~s 011 fruiting • 
bmnclws; (-1) the number of Uowers pel' plant; ([)) the distribution of 
floweL':; 11Il!ong the Rcc()nd to sixth w(>0k of the flowering period; «(j) 
the 11lllnbcL' ot bolls pCl' pl:mt i and (7) the yieltL ot s('cd cotton, 

Th(lst' nl(la~tll'l'11l('nls fll'P I'('ln,t(~·d to ~I'lJwtlll'at<.'s and probably rdfect 
thC' fl'ltiting ('(lpHc-ity of the plant. It is in this category of response 
thut I'cl,tilizPI' ('trcct:; se(>1lI to be ('xl'l'ted, Thpl'£) \\'(\re HignificHnt 
din'(iL'(\lH~(\S !lIlHlllg Y(':lt'S with l'es(>Pct to (I.ll of these ehul'actt.'I.'s, thus 
dpntol1stnlting that tlll')' HI'P Slls('pptibll' to changc with seasolllll con
ditions as ",dillS with kl'tiliz('I.' tl'l'ntnH~1Lt. 

On this HUllt ('lay tile 0-1;) 0 :md O-O-l;J [('rtiliz('l's ('!lllse!l sIIehl'ew 

<,hnng('l{ that the,\' 'Illay be l'e,!!Hn1l'(1 as or no pl.'lteticld importance_ 

III ('(JlltL'ost, the thl'('e llitL'o,!!en-bl'al'ing f('l'tiliz(>l's Il('eekl'atecl p.;rowth 

mtt's and. ill('L'('as(,(l fl'lIitin,!! eapadty by prnl'tically ali ~tan(l;u'(l~ or 

IIIP;l~L11'l'JlH'Ilt. 11\ ~('lH'I'al, lhpil' ptl\,('tin'lIl':-'s II\('l'P:I:;('(l tltl'ough the 

s('I'i('l{ frolll :~<()-:3 thl'Oltgh 0- :3-:1 to 1:J-O-O I'atios, . 


Basl'd Oil the (1:lUl, h5'pot:llC'tieal composite plant:-; :fl'om llnfl'rtjli~etl 

plots HIH1 tho~t' tl't'all'd wilh ;~~!J-:1, n-:)~:\, :\.1\(11;)-0-0 [t'l'tiliz('l's mllY 

HOW 1)(' dl'scl.'ib(>(l. ~ali('lIt ('h;tl'lu'\Pl'istil':-; or ~u('h phllts arc gi\'l~1l in 

table hI:. 

1'\F'Ln::;CE OF FEllT1LlZER TltE:\T:\IE\TS O:\' FlBEH CHARACTEHS 

~jilt('.I'i:t1 JOI.' l'X:tlllillutioll:-' Oll tIll' illllllt'Il('P or Jl'rtilizl'l' tt'('atmellts • 
Oil ('PI'Utin ('hnL'adl'I'lsti('s or ('otton Hbl'l.'$ was obtnined :l'rom the same 
plants llS(,1t JOI'ill(' fil'st pal't oJ thi,.; l'('port fll1d l'onsi~~(:t'd 0:1' 1 boll <Jrom 
('nt'h of :i plallts in (';tell plot of the I!Xjl('I'iIlH'nt, Thus, e(lch treatment 
:t lid t hI' 110-1 I'PH t 11 \('11 i: elw('k flu'ui;.;l\l'd :~() boll:-;, agg-I'egating a total of 
11'\11 l)olb 1'01' the "'holl' (,XPl'!'itllNlt etlc-It y(':u', .I~aeh season's bolls 
WCI'P pro<i.Il(·('d in tltP (,Pllt!'a I p:lrt of tIlt' plant fl.'om flowers that opened 
within tilt' ~alll(' ~H- to .\.s-hot1I·\wriod, Olll' sN'd from the middle of 
OIH' lovk of P1wh boll \\'as s('l('('t('(l ('or HI'I'HyillU' on a< )[eN:ul1ara-Stntts 
fibPI' ;ol'\pr, :\('('()I'ding- to thl' pI'ocN1m'e otltllll('(l by the authors (1;2) 
and Cook (i)),

Till' Ipll,!!tlt cd' ('H('ll ':Jlllll'~ of fib('I's 1'1.'011\ fhp machine waS measlll'pcl 

n n(l till' \\'('ight (l (' P:H'lt 1l'lIgt h gl'Oll P dl'\('I'lli i IIpd by 1lH':tIl:-i of n mill i

UTHIlI bnlnl\('(', '1'11(1 I'l'slt1ting dahl W(,1'I' ('xalllined by analysis of 

,-nrinlll'l\ ('01' tlt(' ('ollo\\"il1)! ('ltnl'll(,(pl'j,'tie:-;: ('I) Pl'lTcntagc of fibers 

h>~' titan (J1ll'-hal r ilH'h ill IpllU'th: (:.n lo!tt! wl'iU'ht oJ :tI'I'UVS: (:n I1lHxi
1Tl1ll1lIplt,!!;llt: (,I'J IIp\lPl'qua;'lilP !l'ngtlt: (;j) 1~Il'an klll:!'tl\ of tllilt purt 

ol'tlw Hl'I'aysgl'patl'I,thnn olw-hnll'-illl'h ill h'llgth; lind (Ii) wpig-hl P('l'

(,(,lIbl,!!;!' of thl' h'ngth ,!!I'OttP in whh-h the IIPPl\I' quartile l('ngth is 

lOCH t l'{\. 

PEHCE\TAGE 01' FIIlEI::; LI~s:; TIf"" O:-'E-H\LF l:\clI I~ LE:-:CTI£ 

~\ SUIllIll:\I'y or tIlt' ]lPI'C'Plllages of fihel'~ Ips::; than OIH~-half inch in. • 
]Pllgtl1 is JlI'(I~(,l1t('d ill InblP I;), 'I'll(' g('IH'l':tl Ilwanfol' tl'l':ltll1(>lIts 
sho\\':-; t Iwi all 1'('1'( iii7.(' I'('oll\bi 1\:1 lion" it\(, t'PlI st'd tll(' \)(\ 1'('('111 agl' of fi b(~I's 
h,,,s thull ollP.hnlf ilH'lt ill Il'lIgth, TIll' fOllnil F \'a.11Il' for t1'eatl1l!'nts, 
Lnl. judie-Htps a l:lck or ~i!!nifi('nnl'(' \)('[W(,('I\. (11(> Y:tI'iou:> Jl'l'tilizen; 
(,lit' this cl!:lI'lw(I'I'j,,{ it', hltt. a·ppli(':d ion o[ t11(' { {l'"I' 1'('\'(':1 Is:t si!!nifi(':mt 
iIH'I'pa"p ill "hOlt fibpl's atlt'lbllfnblt, to lit(' 0-1.;)-0 and ;3-0-:3 ('Oi11

hi IW t i()Il~, 
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1Vhen the general malln fot' years was considered, the lowest general 
m(,lIn p(~l'cent:nge (SA!)) was obtained in 1037 and the next lowest 
(10.81) in HHO, the difrel~ence betweell the two being highly signifi
cant. The. highest percentage (14.36) was obtained in l!Hl, anel it is 
separnted from 1\1\ the other years by highly significant differences. 

Thus. it may be sc('n that climatic or seasonal conditions have a 

gJ'e'atl't' inflllenec than fertilizer treatments on the percentage of fibers 

1('5)'; than one-hldf inch in length.


Tho in('ollsistent'y of the results from one yellr to another js incH

(,Iltl'd by the hig:hly s.ignificant yeats x tt'catI1ICnts intemction shown 

by thel'ollnd F vnlue in table 15. 


'LUII..I') 15.-pf'I'centa{le of iil)(o/,s 7<)8S tllan one-half inch in length (,(8 
injltuJll(WZ by fertilizer tl'e(tbne/lt,~ and by y(!(U'S, Gl'eenville, Tex., 
19J7-41 

GCII

1937 19a8 11139 19·10 19·11 ernlTn'llllll('n\s 
111('1111 I 

o Ii) 0 ---~-'~---.. -"'jl -;l"~~ 1\ l?: ~~'\'. :b: ~j.ll·:?: ~i' .-~:-::-¥:-~ j~:g: ~~ 
3 {) :$ 

... _.. 7. 07 13. 53 Hl. 78 11.:37 13. U3 II. 28\\.;3 a 
... ,\ 7.0ii 12.00 10.71 I 11.2fi 14.!i7 11.1'l0- 0 Iii 

... . 10. 08 II. 7(i i I\. (i5 t 9. a7 13. 29 11. 231.50 0 
);'onc ,,""_I 7. (iO! R 51 i II. 29\ 10. al 15.19 10.60 

!~---- 1--
C(IIJ('rnIIlJ(,1I111 i; S.49 \ I\. 32 ; II. 09 ! 10.81 14.36\ II. 21 

..._•.••_._•••••__.~.~••.•• _. __ ..___.....-C______--!-'--_.....:...___ 

-.."r" .. _.~, --- ____.;o",~ 

I P \'lIlIll'S 

11(,· j 

! grpt'li 1 Sum )If'lln 
Hcquir('d IlL-

SOllrc(' i of I of ,;qllnrc I if (n'l'- : i'<IUIlrl'S \ Found Z i 
5-pf'r- I I-perdom l I ('('lit 

I 
cellI' 

le\'pl I('\'el 
,' I

"""~." .....~~~'----..,- : -.-.~--~-.. '-~-'-I ! 

Total i ,

17!) I, .157. 58 
5 8. 04 I.(il \ \How,; 
5 l. Ii!) .3·1 I.

C'ol11111 IlS j 4. 105 \ 17.98 3. 60 ; L 61. 2.71
TI'l'II\rll('llt.s 

20 j ·!·l.iH 2.2:3 ~ ; - ~ "" .. --.1';1'1'01' (/_ ,4. !i2!l. !i9 157. ·12 ;**!lS. 15 . 2. ·18 3.56 
V"III'S 

Y\·!\r,;;";r·ow" 20 2~1. 07 l. 20 ;
\ 
Y (,IU''; Y: ('011111111:; 20 an. 0·1 1. SO 

I. 70 2. 11 
Yl'lIr~ ':/ t r('ll( Ilwn\s 20 210. (i/i 10. iia **-1. 56 

Error Ii SO 
 18-1. 80 2.31 

• 


• 


• 

, L\'lIsl "i),!;IIi1it'lJnt diffPl'('I\('(' hN\\'('('!J gell(,rIIl /Il('III1S: l'a"" 'J'r((Jt","U& 

At 5-lH'n'('1ll II'v('1 O. 71 O. S l 
.\ t 1-(>1'1'('['111 1('n;1 • • 9·1 I. 10 

~ **',.si!tllifklllll Ilt the I-p('l'('(mt Ic'\'cl: *=,;il!;lIifil'lIllt. nt tho 5-pcrl'()lJl le\·c!. 
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TOTAL WEIGHT OF AlUtAYS 

'rhe total we'ight of 1ll'1'llyS is the sum of all libel'S pulled fl:om 
one side of the seeds ill eaeh tl'eatm<.>nt. Thl'se weights have been 
SlIllllllHI'iz<.>d for th(' [j Yl'al'S ill table Iv Hnd show thai: this ehul'actel'is
tic did not \'al'y signifiellntly between fel'tilizel' trl'atml'nts. but the 
ill\('I'adiollof y('al'~ X tl'('atlllPlltHis highly sigllifieallt, as indicated by 
tlH'folilld Ii' \'allll! of +AH. In olh<'>I' wordH, f(,I'tiliz(,I' il'clltrnellts die! 
n(Jt sigllifi('llntl,v illflm'Ilt"(' this ('l\al'aetel.', hilt seasonal weathel' C()II
ditiollsl'tlllS('(i it tn Vlll'y ill a highly s'ignifieant: 1II111111el', 

T,\BI.I~ ]G,-l'otalu'figld 0/ w'l'a,IJ8 (in 1Il/lli{P'{(Jn8) as injlw.'1!('('(l b,lf 
!el·tilizl'i' tr('utmel1t8 and by years, (h'een'Ville, l 'e,i'" J9J7-.il 

I 0('11Trl'ulllll'II(::; 1038 19·10 1!l~1 	 i Imll 
t 1I1~'1lI1 t 

o Ifi 0 .• " 	 20.80 t ~!)."67: 27.31-127, ;1~~-IL.·2(j,S(ja 0 :.1 ~ .... 2G.72 I 2!l. 15 f 2!l,4!l t 2-1.20 22, 13 26,34I)· a a_ 20, 20 26. (i4 lao. 0 I ' 2·1. 15 22, 83 25, !l0' o 0 Iii . ., 27.21 12ft 79 28. 82 26.22 22.17\ 26.8-1
Iii 0 0."" 2(j.87 I a!. OS . 2fi. 15 27. Ia 22.00 2{j.66
NOII(' ". 23. '15 32.3-1 1 2ti.37 25.81 24.27 26.45 

C' I I -;;('-;;-1 i-;;"o"--:-s; ?8 o? i ?- 78 ! ?? "'0 1---;;6 -? 
__~_".~('I"l('m 111(>/111 -.'"~~"~L- I. -~_~~ b- . - I _0. Ih. <. - • 0_ 

-·-·--·~-·~--~"-~'-----··-----7"I----}-"-\-·Il-h--le-.s----

· De- I ~(.Ull j-----n-c-
q 

-Il-ir-C(-(-n-t-· gr0(,:; ~ Su In 

Hourcc · or' of 


fn'l'- squllreR 1
s(Jllurc 'I 
dOIl1 ' I Foulld lj 

I
5-pl'r  I -pl'r 

I C('UL Cl'llt 
lewl level

! ..... ~.==~ -"·"'··--~--··I·· 
Total 170 ,I, lH _. (' ". " .. ., ...... 1_ .. _ ... .,.. ............... ~ _ - .. _

Huw,. . ?t) ('-,. I r 7 " i I
I'> ........ ~") \ •.•J ~ ..... .., ..... __ ........... __ ... T'_." .. _ ... __ _
I('ohllul\s .. 5 I0, 57 f 3. '3 I L _ ...... _ ........ " . .. .. •. .. _ " _.... .. 
TWHII11('n(s ". [) lB. OS a,40 l_ ... ___ 2.71 I .1,10'
I':rror (I . 20 S7,-I;) .1. .~7 ! ••• J._ .• __ •• _•. __ _ 
'\ ('urs ·1 0f>:3.77 2·15. HI ;**70.88 2. ·18 3.56 
, ('urs~"': row,. 20 72. 17 3. 6 I i- _.. _"' .... 
,"pur:;;,:: ('olum!)s 20 fi·J. fiO 2. 7a ! •• _ •. ... _ • , .. 
,"PlIn":< t rpntll1C'lIls 20 nO.,71i I;'j,5·1 j **.1. ·18 1.70 2. I I 
Error b SO 277. 70 3. ·17 ..... _ .. _ .... ., .. _ . _ 

I LI'II~t ... il-:/lifil'lInt diff('r('II(,1' ill'! \\'N'1l ~1'II('ral 111(':111;;; )'e,m 1rralmml., 
·\t.,,"j-Il('I'('PJlt 11'\'('1..." •••••• __ O. RS I. 13. 
•\t l-lwn·Plltl('\'('I.. . '"" _______ I. Hi 1.5.1 

~ ** "it!lIiJit'lIl1( Ilt tlw I-pf'r('cllt· 1('\'('1. 
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~L\XIMUM LENGTH OF ARUAYS 

The muximum length of an army is taken to be that onc.cil5hth inch 
group in which the IOllgest pull of fibers is localed. llnd in thIs experi
Thent lhe maximuJIl length was not nffcct(,'d sign~ilicantly by tlllyfel'
til1zel' tJ~e;ltlllent a::; ('ompal'cd with ths no-tl'etltmellt chcek (table 17). 
In eomplll'isoJ)l> of feJ'l:iJjzel' combillutions the ditfcl'cncc betwecn the 
o-a-a and 3-0-:3 combinations was barely si~nifit'nnt, WhCl'cllsa highly 
fftgl\ifit'aJl(~ di fl'cn:l1ce Wit::; outllined be'twecn the 0-:3-3 11Ild 0-15-0 
l'lltios. 

T.\III.g 17.-Jl/a;dmum len(Jth (1/ al'I'a.lf,'; Un indte.'!) «8 'intlu(,l!(wl by
fertilize'" {l'eatm.cnt8 and by yeaJ'S, O)'I'(,lwill(', 'tex., .1.981-.',1 

I (11'11

'I'retllnwnls ]037 ] !);38 I!)a!) HJ.l 0 i H)·II (>rill 
1ll('1l1I I I , 

t.27fi l. 3:37 I. zt; t I. ZS7 l. a1:3 l. zooO-tiHI. .. - .. 
l. 2\1·1 1. ~{6\) 1. 2fi(\ 1. 231 l. a 13 1. 203:HI-a '" " .,. ~ l. 2;)0 J 1. aiiO 1. 2aJ L 2S1 1. 31f1 I. Z76\J-:l-a " O,OMI;) . I. 2·1,1 1..3·1·1 L 281 l. 2(1\) i l. 30G i I. 289 
I. 275 1. S5U 1. 2n~~ 1. 225 1. aal 1.2!JO 

-.~15-0-0 ".... ..,. ... ..." ...... " ,I L 281):\o.uc "'~ ... -... --.~ .... """ ,;- ...... - ... .. -~ ) 
1. 2·14 1. 337 1,27:3 . 1. 281 I 1. 30U . 

,.»."o>._~..-+_. -,~ --.-......... -,~.-.-. 
t 


IOl.'lIprnl meltn I •• _. ___ 1.2(;\ L 34:) 1. 205 , 1.254 
f 

1. 315 1. 28\)
/ 

-~.,,-.. --.",~~..-.--"" .------ 

np
~I"!'P';, Rum RC'C\lIirC'd nt 

:'[('1l11
of' of 

t 

,;qullt('
fl'('(" sqlU\rC',; ; Found 2 . 1-1)('1"dum 1 

I ('('lIt
I 
j le\'el 

17n \.22. 15 ....... - _.. - "' ... -
TOUlI ...... 
5 • (;7 O. 18 .,. -- . , ~.,., ...... " -...Ho\\ S "" -.J 

a;) 2. (ll I f)_ . -
~ 


'['\,potlllt'lll,; .. 5 , 2.0() . ·11 I. SG 

EnOl' (t. 20 ·1.3G .22 

{'oIlIlIlI1S " .. _. 2,71 1--- "":10 

,I \il. 80 I'), ·Iii **48. 28 Z.4S 3.5G
YPIlI'" 

Yl'llr.';Y row.; ... 20 .1. ·18 .22 . -"''' _w


",,,, 

y ('al"~'~ ('f)hllllll~ 20 S- UI .41 
Yl'llr~Y' tn'll\IIH'II\S 20 \ 12.0;') .IiO *1. 87 1. 70 2. II 
1';l'I'ul" /, SO 2;').0:3 .. 32 

LC'tL"1 ,.,ignilkulIl dilf"l'!'Ij('P hl-t \1"('('11 v,t'llprtll l'l1('nm;: 1'(lIr.1 '/'rfll/I1IC11t., 

• 


• 


• 

.\1 :'i-PI'!'('('I!t II'wI. 0.01(; 0.010 
.\ I l-pl'r('PIII It.\ ,.j. ' •• 022 • 022

'*. ",ig:uifh'H 11 I 11.( thl' l-pl'rt"l'1l1 It·\"!'I; *,,~ ..ju;l1ilil·I\Il\ Itt (\w ii-p('I'l'('nl 11'\'(-1. 

I 
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• 'Vhelt all tl'('a[ml'nts w('re ('olllbill(?(\. the gl'eatest maximulll length, 
l.!J·.W i Iwill'S, O('(,lIl'I'C'i1i n was, t h(,j 11 ('.'(,HHC OYel' the OtlH.'l' ~b yettl'S 
b('ing highly BignifiC'lInt. 1'he IllHximulll length (1.315) in lO'H was 
gl'('lItl'l' than tOl' IH37, 10;3!), lind UJ40 by highly significunt mean 
lengths, . 

1'h(' F "niue, 1.87, '[o\lnd :/'01' the ,YPIlI'R X tTeatn1l'l1ts int'('I'adioll 'in 
flll'. ('ollluilWd analysis of varinnee (table 17), is signiliC'tlnt at the 
;j- pC' 1'(1(> n t: Jc Vc I. 

T.\III,I·; JR-f'PJI{'J' qlwl'til(' 7f'1lg Ill. 0/ (l}'I'(Q/8 (in 'inrll(,s) ((8 infilll'1/{,l'd 
b!l/erlill:.'l'1' tJ'f(t.lmell[s and b!l !ll'atW, Ol'r:enl'illl', 1'e,{'., JO.li"-.H 

Gen

I 
i 1!)3i 1038 11)31) 11)·10 I 10·11 ('I'ul 

lllPIUI I 

I o 15 0 •• _ I. Hi2 L 2!{ I 1. 132 1. 20 I ! 1. 18,1 I. 186
303., •.• t. In , 1.2:3i LIla 1.140 J1.lilii t.liOn a 3 ..•..OOliL __ _ l. IOi I. 212 1. Ol)i I. 124 I. H)3 1. 15!)

l. 128 1. 2·I;j t. 120 I. Ii 5 t. 21 I 1. 1is 

• 

15 0 0. __ . 
 1.ln: t. 2;)3 I. 118 I. 14411. lSi 1.li5i
N'OIlt' .•• I. 1,)2 ' I. 2;ja I. 00·1 : I. 1iO I. 202 L 1 H 

. -i.-i';:11··-l,-,59j'-1.-1-0-5-li·-1-,-li-4 

--"._,----'----"----'----<---

F Vlllucs 

De- i 
Rum I Requireclal~I(lanof 

sqlllLre t squares ! VOUlld 2: 

I
5-pC'r· l-pcr· 
cent el'nt, 
It'Vl'1 level 

I 
-~----- [. . 

Totlll ... Iin.' O. 513RO I.. _ ... I .... " ..,,[~=Roil'S ;j . 00(128 I O. 0012·1 (i, 
0-' 

('olllll1n;; - ..•. t··· '-- 
;ii . OOi5:3·' , 00 I ;')Oi i •. I ...... __ 

TI'Pllt 111('111"" .... r,: • 012·117' . 002·18;31 2. (i.I· 2. ill .1. 10Error 11. __ 20. .0IRiO·I" 0000·10' ... ! I
Y('nrs .. " • _.. 2,-.IS' - .... 3.-513,·1; . a072fi!l: • OiOFlI i' **8f" S·I' 
YNll'~X rows __ 20 .020:352;. OOIOIR .. 
Yl'llr"X ('II It I 111 liS 20 . Oali)(iR, .OOI57R

Y(ltlrs X (rpat 1I1('lIt:; 


• 
20 ,0.11258'. 0020G3' 


Error b. SO ,008:386. 00085i) 


I Lptl~t ... i~llifi('llIlI c1i1fPI'('IlI'P Iwt\\'('('11 ~C'Il(,l'Il1lnC'an~: l·(a'.~ '/'r(t,/mcllt., 
At ;;'(1{'I'('(,1I1 1('\'1'1 ..... . " ""."". .. ........ 0.01,1 0.017
Al 1·(1/'1'('(,11(.)(.,'('1 •., , __ ... " ..... __ "._ .018 .02a 

2 **~",,.i~lIi(jcIWI lit thl' 1-1)('I'('C'nt le\'(lI, 



26 'l'ECHNICAL BULLE'1'lN 979, U, S, DEP~r, OF AGnICUUrURE 

UI>PER QUAlt'rILE LENGTH 

'1'11(' uPPN' quartile length is apPl'oximat£'ly the length detel'lllined 
by cOllllnet'cilll classification, fllld is defined by nichmond and Fulton 
(/8) as "the length 0.£ the group at t.Imt point on the 1l1'l'llY which in· 
cludes 71; pel'c(,,')t by weight of the fibel'S, beginning with the shor't· 
.~st group~," 'rhey itisofotllld It c10se COI'l'elntion between the combing 
hlllgtilill gel!(ll'ltluse by cotton bl'oedel'i'l and tb~ lipper' qtlHl,tile length, 
inciicllting thnt the tippet' qUllrtile length is n, fIlir sbmc1nl'(l of length 
fo[' nlly plu'ti(!uhu' sample, 

TArlr;I': :W,-JfNlI/, 7f'i/[jtli. of tllat j}(O't of ('olton jibel' (lI'J'{(118 fl}'('(t/l'J' Il,an, 
all 1//('11, /" /en,qth as in/lufluwl by /(!cI'tiliz(,I' fi'(!aCment8 (f'IId bllyeal'8, 
Oi'(,(It/1tlllf, TN1}" j/JJ7-.1! 

--- -~." -.,'''-.~-"---'- ".---,-,~"""--",,,-~--,,-,:-----",.--~~..-.,-,--
Gen

1!l37 11938 1939 1940 I !HI ernl 
meun I 

_.- --- ---- ._
~--

o-lfi'~O. _____.,, __ ••• _·.~._ 0.980 1. 0-13 0, 947 1. 007 1. 035 1. 004 
:l 1)•.:3 • _~ _____ - •• - - •• - - " • - • , !l03 1,056 ,924 , !l47 ,998 ,084 
1)·'a ..::I ••• __ _..... - _.". ,092 1. 019 ,021 ,933 1. 013 , 076 
0- 0,··1 fi. ___ . _ ' .... _- _- ..- - • -. , \)G3 1.0(;4 ,OM ,904 1,027 L 000 

, !l79 1. 053 ,033 ,056 ,1)84 ,mn
~~l~~~.-_:: ==:::.:~: ~ ::::::: , \)77 1. 052 ,017 , !l83 1. 017 ,989 

t. 048 ,033 ,970 1. 012 ,989. 

-- - --~--,.-..---

Ii' values 


Dc· 
gr('('s Sum Heqllil'ed llt-

Mean 
S()\II'CC of of squllre

frec squllreR Found 2 

dom 5-per l-per
cont. C(:nt 
level lovel 

'raIn\.. __ ... _- - - - _'''' - - 17n 111. 45 -_ ......... -_ ... -------- -_ ... _... _- .... --------
Hows .. " ,,. _., ,,-- -'- 5 1.73 
('01 U 111 liS. ,. ' ___ ... - • - _ - - 5 I. 77 0: ~~. ::::==:: ====:::= ::::==== 
~1:r('llttrll'lIts _____ --_. 5 4, 85 1. 00 *3,34 2,71 4, 10 
J'~rror 1/... .. _ - __ " - -. - " 20 5, 78 

17: g~ *:;'iiii:so ---2.-48" ----3:561 Pili'S ___ • _ ." •.• - -. ,,- - 4 70, 08 ,If) ___ ._. _______ • __ .----~--2,n{jy(lllrR X rows. • ... - 20 
. Ifj ."._.-" _____ -._ - .• --.- y(lllrs X ('OIUIl\IIH ,_. 20 3, II 

Y('lIrH X lrl·nlnwn(s. __ _ 20 8, on , -15 **3, 00 I. 70 2, 11 
.15 ____ • _______ ._._ -.------Error b_.' _• __ ." _ • -, _.- 80 12,21 

• 


• 


• 

I L('ust si/-(llificllnt. lIitretcuce bctween general nwnns: }'ear" Trelltl1ltJIt. 

At, ii-JwrCl'IIII(wl'I..-- __ •• _. _______ ••• _.... _._. ____ 0,014 0,018 
At, l-p('rc('nlleVl'I. ___ " _. ______ ••••• _________ • __ ,019 ,025 

t **=~rgnHi()llnt lit; tho l-pcl'cent level; *=signiticilut. I\t. t,hc; 5-/lcl'cont, lovol. 
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IN'FI~UENcr~ 01" pgH'L'ILIZERS O~ COT'L'ON 

rppel' qUllrtile lengths 01' Ilrmys fo1' this cxperiment, OXpl'cFlscc1 as 
1I1HIlltd tt·calrncnt· Illcnl\S [llld liS ftcncral means by trcatml'nts !lnd by 
YC'III'S, HI'C gin'll ill table IH Itnd ~ho\\" no sigJliHellnt vltl'illLions cluo to 
:f'el,til.iz(,I' tn'llltnCllls Itti C()IIIPlll'l~d with thc IJO-tt'cutmcllt dwek. Bc
tW('l'n the ft'I'tiliz('r lr(\lItlll('nt~ tiwtnsclvcs, howl~\'el', the IIppel' qunrtilc 
length 1'01' tho O-I:"i-O f('rt.iliz(,l' 1./'Pll(lIwnt "'us IOllg(~l' by I~ highly sig
nHi('allt mll/'gill thltn :1'01' thl" o-a-a tl'l~atmcnt. 

The IIPPC/' (filII/tile lCllgth diJl'el'CllC'es betwcen YC'llrs W()I'C highly 
HigllifiC'Hllt, the IlWllll varyingft'om 1.2;3() ,illC'hes in was to 1.1Hillchcs 
in luan. 

IIi Itli sigll i fiell n('(' is to be ILltll('herl to til(' :veal'S X treatments in tCI'
I\('r:i()~, illdiC'lltillg thaI. yelll's 11Ild Il de/illite ('ll'c'('I: Oil the wny the UpPl'l' 
qUII/,tile length "Pltctl'd to dilf(~/'ellt: J'pl'tilizel' tl'elltmlmts. 

l\[E.\X L~:xG'/'1! 01" TlIA'r P"IIT OF 'rIll-: AIIHAYS GHEA'I'EH TlI.\:'i OXE-HALF 
INCI! IN L/<:NC... II 

TIH' me:1Il Il'ngth or thnl; PU1'!: of the lu'/'ays tt)'eat('" thun olle-haH 
inc'h ill hmgth sh()wl~d n(J Sigllifi('ullt ill('/'eus("o)' 71('('l'(msc due to tl'l'lIt 
Hwn( wlH'1l cOlllpn/'l'(1 with' the no-t/'l'alnH'lIt ('heek (table lU), The 
di{I'('/'PI1(:l' 0(: (),(J~a b('(Wl'('1l the O-Ui-O and UI-O-O 'fcrtilizet's, how
l'\'l~I.', is signifi('ant und the, l'()II1PItI'uble difl'el'ence of O.0~8 between the 
O-Jfl-O Hlld 0-:3-3 mtios is highly significant. . These difl'C/'ences nl'e 
compa/'ubl(' to those of the upper quurtile length hi which theO-15-0, 
f(,),tilixl'I' tl'pnt'llIen(; gil\'l! the .\Ollgt'Ht fibc')'s, whet'Plls the O-B-3 treat
nt('lIt IH'oduCNI (hl' sh()I'tl'st,indicating that l\itl'ogen fertilizers tend 
to HhO/'tell thl' Ht:llple lcnetth, 

Dill'er('n('ps b"(\\'('('11 th(' mean It'Jinths fo)' years ure hiethly sl(Ynifi. I . I . I '" , ( "? ."
('lIl1t, Wl( I 1D:l8 S lowln~ t 1(' great:est mean length 1..04811lches) and 
IllaD the stnall<'st, (O::)g;3 inch), 

Highly signifieunt: inh'l'action (0/' yt'ltl'S X treatments is indicated 
.i II ta ble 10 by the :1'01111<1 P va Ine of :3,00, 

WEIGIIT PlmCENTAGE OF Tm: L',NCTll Gnoup IN WHICII 'I'm; UppEn QUAnTILE 

L~:NCTI! [S LOCATED 

No Rigll ifiC'a IIi: difl'l'/'PIIC'Pf; betwep/1 t/'patllll'llts, over the 5-year period, 
\\'l~I'P o\)(niIlNl 1'01,' t1w wei(yht pl'l'Cl'ntng('or the le/wth-(yrollp in ·which 
thl' uppet' quartile lengU7 iR locatcd, ~ Highly si g71iJic7111t differences 
beh\,(,(,l1 YPII "S \\,(I/'e ind i(ou ted, wit'h extrellles of 30.05 percent ill ID37 
and g-LDS\)e!'('(lnt ill lDg!) (table 20). 

An linn ,VSiR of val'illllce o.f the 'weight percentage of the length
gl'ou p jn which the u Ppc'/' qUlu·ti Ie 1c~ngth iR located is given in table 
20, in whieh thofolll1cl F value indicat:es thnt high significance may be 
attaelll'lL 1:0 the yelll'S X tl'l'tltmcnts intel'llction. 

SUMMAny AND CONCLUSIONS 

The fibol' ('hll/'ll('te/'s ;.;tll(liecl in t:hiR sed ion arc supplcmPlltal to the 
plant; (le\,plopll1('nt studies and lire bascd 011 Ramples taken from the 
sallie pltmts. 
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''TABLE 20.-1Veight percentage of the length-gr01~1) in 'tvhich the ~tpper 
quartile length i8larated, as i-Itfouenced by fertilizer treatments and 
'by years, Green'ville, 1'ex., 1.937-41 

EXPEUIlIIEN'I'A[> DATA 

Gen
1941 eral1938 1939 1940
'.rrcatments 1937 
 mean I 


.---------0-15-0____________________ 
29.'H 28. 27 25. 90 27. 99 26. 25 27. 56 


27.3830.58 30.78 23. 88 25.61 26.053-!l-3 ______ - -- --- ---- - - - - 9-3-3. ____________________ 25.26 24. 87 27.0732. 32 27.61 25. 30 

0-0-15 ____________________ 24.. 28. 22
33. 48 28. 37 26. 38 27.97 87 

15-0-0 ____________________ 25.56 26.7628. o,~ 26. 87 24.5'b 28.80 

26. 18 24. 92 26. 90 
31. 85 27. 72 23.85
Nonc_____ ------. ~ ---- - - --  .--'-
General mean 1_______ 30. 95 28. 27 2,1. 98 20. 97 25. 42 27. 32 


ANA[,YSIS O~' VAIHANCI~ 

F values 

De
Required at grees Sum Mean 

Source of of square
free squares Found 2
dom 5-per I-per

cent cent 
level level 

TotaL ________ - -- --- -- 179 2,058. 37 -------- -------- -------
]loll's_______ - - - -- -- - -- 5 23. 67 4. 73 -------- -------- --------
Columns ______________ 3. 25 -------- -------5 16. 23 -------

4. 10
'l'rcILLlIIcnUi. __________ 5 41. 85 8. 37 1. 14 2. 71 

Error fL _______________ -------20 146. 68 7. 33 -------- -------

3. 56
Years. __ • ______ --. --- 4. 838. 20 209. 55 **37. 62 2. 48 

'YcarsX rOWs. - __ 20 
 un. 83 8. 09 -------- -------- -------

20 142. 33 7. 12 -------- -------- --------
YenrsX columns. - == :=: 2. 11
20 241. 77 12. 09 **2. 17 1. 70
YcarsX treatrncnts .----Error 11 _______________ 445. 81 5. 57 ---- ... --- -------- -------80 


'Treatments 
1 I"caRt significallt diffen'nee betwl'en general means: }'C(trHAt 5-pl'fccnt. levcL _________________________________ 1. 11 1. 46 


At I-pcrcent leveL _________________________________ 1. 47 1. 99 


2 **=significant nt t11C I-percent level. 

Fertilizer treatments increased the percentage of fibers less than 011e
haHinch 111 length overno-tl'eatment checl~, with the increases due 
to f:he 0-11'1-0 ancl3-!}-3 fertilizer treatments heing significant. Highly 
significant c1ifl'creneC's were obtained between years, indicating that 
clilllatic conditions have a greater influence than fertilizer h'eatments 
on percentage of fibers less than one-half inch in length. 

The total weight of arrays of fibers pulled fro111 one side of the seeds 
in eaeh trefLtment showed no significant differences between treatments. 
The interaction of years X treatments was highly significant and in
dicatC'd [L mnch greater seasonal inflnence on this charactertistic than 
fertilizer treatments. 

• 


• 


• 



• • • 

TABLE 21.-SllIll7nar-y of all fiber characteristic~ studied, together U'/:th the respective rank of each treaiment, all illJluenced by fertilizer treat


ments and by years, Greemtille, 'l'ex., 1937-41 


I"-eight perl'CIltage of 
'.rrCfltlllcnt ]'erCC11lage of fibers I the length I.'roup

less thun Hinch Muxilllum length lJjlper quartile ~reallleugth in whiell the Total weight 

I 
in length , upper qUllrtile 

length is located------------------------------------1 I______~---- I______~--- ~ 
Inche3 Rank Inch.. I RankXone ..... ___............ __ ............._•••_. Percent I Rank [nch'" Rank; Pecanl IRank :Milligrams Rallk 

g;

10.60 1 1.289 4-5 1.174 4 t'.l0-0-15........................._.......__•• __ ._ 11.14 2 1.289 4-5 L1iS 2 

0.989 31 26.90 5 20,45 4 

15-0-0.___......................""'" ........ 1.000 2 28.22 1 ':.!6.S4 2 Z
11.23 3 L!!90 3 1.175 Q9-3-;l..................__...................... 11.28 3 .981 ;; 26. i6 6 26.66 3
4 1.2.6 6 1.159 t'.l3-9-3................._..••••..•_............_. 1 .11.42 .; 6 .9.6 6 27.0i 4 25.99 6
1. 29:10-15-0.........__......_.......__.....______••• ______ 2 l.liO 5
'11.62 6 1.299 1 1.186 

.984 41 27.38 3 26.34 Ii 
11 1.004 1 2i.56 2 26.86 1 ~ 1:\lenn_·___•·••..•__••___·_.._··_·..••..·/==== 11 ql 1----.-•.( - 1.259 1.........1 ---+---.-98-9-1••-,.-.-.-••-•. , "i.32 ••.•••.J 26.52
1.174 I......... 

1 


I ~ 
Least significant ditference at- t'.l

5·percent Ic\·cl. ......._..._....__......___.. 
l·percent 10\'cl•• ___............._. ________ •• •

81 1......... / .01S/.____••. _j' 1.46/'._______. 
 1.131.10 ...__.... .o!~I......·~1 017 l·..···..·..0_ ......... .023 ______... .025 _____.._. L 99 •••____._ 
 1.54 
! 

I • =SignifiClilIt at thl! 5·percent le\'eJ. ~ 
t'.l 
::tl 
Ul 

o 
Z 
Q 
o 
~ 
@ 

t:-.j 
CO 
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'rhe maximllln length of tU'l'ays was not significantly affected by 
feltilizel' treatments in ('omparison with thc no-treatmcnt check; 
JlOWl'Vl'r, highly signifieant increases in length wel'C obbtined in 1938 
as ('Olnprll'ec[ to tlll' other yea.l's,

Xo signifieHtlt, vIll'iations as fL result of feltilizcr trpatments were 
·found. ill the uppel' fLunrti.le Icngl'll of alTa)'s as compared with tho 
1I0-t 1'1'atnwllt: ('heek, but til(' uppel' f[ulll'tilc lellgth fol' thc 0-15-0 fel'" 
tiliz~r was 'Iollger by nhighly sifrnifieant degr'ee than for the 9-3-3 
ildilizCl', Tllel'c \\'el'e highly significftnt differences between }'ears, 
alld sigHifienncc also OCCUI'I'NI in the. yeal's X tL'cai.ments intertlCtion, 
indj(~at:illp: that the seasolls had a c1efinitp effcct upon the way the upper 
qua I'ti Ie ICJlg! h I'pae!'cd to eli fl'el'cnt fedi Iizer.' h'catl'llents, . 

No signi!kant: illC'I'past' or: t\p('r:('asp ('au!:'N[ hy t l'I'atl1l('nt: was found 
ill thc Ilwlllllpngtil of !llat part oJ' the army gl'l'atcr.' than on('.-hnH inch 
in I!.'ngt h, as t'OIllIHU'NI with th(' no-tl'C'atmellt cllC('\C. A significant 
il1('I'(ill!i(' in 1l'np:th was obt:aillPd in It comparison between the 0-15-0 
alld Hi-[)-O fl'r!ilizl'I's, and a, highl," signific:ltllt increase waS obtained 
in fl, sil)lilnl' (,OlllPllI'ison of tht, (J-15-0 and 0-3-:~ ratios, 

'l'1)(' "'('ight pel'(,(,lltage or till' Il'np:th gl'oupin which the IIppel' quar
t i1(1 Il'ngllt is loea!NI Ii k('",isefa i le<1 to prod UC'l' sign ificant differences 
l)('t\\'('(,1I. tr'Nlt:nwn!:s, but· the diffet'encc's betwpen ycal's were hifThly 
sip:1I i(jt'a II L High sign ifieun('C', HH i nd iC'llted by the F mIlle, may b~ at
taehC'd !o the in!(,I'nction of Velll'S X tl'eatments, 

A SUIIIIHal',V of the vnllle~ <)1' each treatmcnt and t11ei1' cOITesponding 
l'Hllk 	fOl' ('a('h chn.l'aetel' is shown in table 21. The only character 
wit'lt signifieunt difl'cl'C'n('('f; hc-h,'een h'patnwnts ('olHpal'c'i.l with un
f'('1't ilizpd ('I1('('ks was till' inC'l'ease in percentage of fibel's 1('s9 than one-
Ita If i n(,lti n length, altl'iblltnb1e to applications of 13-0-3 all(l 0-15-0 
j('l'Ii I izel's, 
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