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£ff£CT of SPHClnS 

ON SOME AGRONOMIC AND 

FIBER CHARACTERISTICS 

OF IRRIGATED COTTON 1 

By R. H. Peebles 2 and G. T. Den Hartog, agronomists, Field Crops Research Branch, 
Agricultural Research Service, United States Department of Agriculture, and E. H. 
P(essley, plant breeder, Arizona Agricultural Experiment Station, University of 
Arizona 3 

INTRODUCTION 
Density of plant populaLion, which is recognized as an important 

factor in cotton production, hilS not heretofore been studied exten
sively for this CL'OP in Arizonn" whcre large acrcages of cotton are 
grown under irrigation. The phcnomeunl ri" , in cotton :rield that 
has taken place in recent :years has accompanied the introduction of 
new varieties and the n,doption of improved methods of land prepa
ration, irrigation, fertilization, and insect control. The e)'''periments 
reported bere were designed to determine whether yields could 
not be raised even further by increasing plant population and to as
certain what influence closer spacing might have on the character of 
the crop. 

Manufacturers are paying ever-iucreasing attention to the. pl'Op
erties of raw cottonllc('ording to the intended end use. Consequently, 
any deviation in culture must be appraised in respect to its effect on 
fiber properties, as well as on the agronomic characteristics that are 
of immt'diate concern to cotton growers. 

1 Submitted for publication .July 19, Hl55. 
2 Deceased March 25, 1956. 
3 Sincere appreciation is extended to H. D. Barker, hCRd, Scction of Cotton 

and Other Fiber Crops, Field Crops Ucsearch Branch, Agricultural Uescarch 
Service, for valuable advice and encouragemclI t freely given from inception of 
the project and to W. H. Tharp, principal physiologist, Field Crops Uesearch 
Branch, Agricultural Rcsearch Service, for constructivc ('riticism of the manu
script. Thc cxperimcnts could not h.'we bcen carried out succcssfully without 
the aid of Lily L. Ramsey, Robert T. Shuler, Grover ·W. Trytten, and George C. 
Knierim, of the U. S. Field Stn'Lioll, Sacaton, Ariz., and Smith Worley, .Jr., and 
Roger G. Carey, of the Arizona Agricultural Experimcnt Station. To all these, 
the authors are indeed grateful. 
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REVIEW OF LITERATURE 
The important effect of spacing on yield of cotton hn.s long bec'n 

recognized, Some of thc cu,rliest findings on this subject werc those 
reported by Stubbs (37)'1 and Lee (24) in Louisiana ill 1889, Stubbs 
obtained highcst yield with 8-indl spacing, In his cxpcl'imcnts, how
eveI', thc pla,nlings exemplifying difl'pl'cnt spacings \\'('1'(' not all of tIl(' 
samc varjrty. Lf'e foulJd that cotton producNl bpst if 2 pli111ts w('I'(' 
left together every 12 indlC's. In the expc'.l'inwntal plantings of these 
invcstigat0t's, the disLan('l' hClWl'l'll rows wa.s 4 [pct. Otlwl' I'cscl1rcll 
workprs who l'epol'Ll'C1 findings on spac'ing of ('ot ton Iwfol'l' ] 900 W(,I'(' 
:N('wman (SO), Rl'dding (81), and Duggar (14). In 1906 Rcdding and 
Kimbrough (82) sllml11!lriZl'd the t'csults of somc l5 yl'll.l'S of ('xp('I'i
mentu,tion with the slatNlll'nt thaI Lhl' spaCt' brtwl't'n I'OWS should I)l' 
kss than tlw 4 ft'ct, thrn custOHlillT and (.1Il' spn.ec hl'tw('('n plants in 
th(' row should be more nen,ely l'qua,1 to that b(>twN'fj rows. Fol' ill
{crlill' soiL they ['('COllllllCIICkd i1 row spaC'ing of :30 to :Hi ine11l's and 
a within-row spaeing of 10 to 12 inches, ilnd for fprtile soil they ad
vis{'(l a 1'0\\' spacing of 42 to 48 illd)('s and a d istatlce of 12 to 18 
inches b('t.\n'l'l1 plant-s. 

Early ill this (,l'11 tury, Bu.lls a,ndHol ton (1) perfol'ml'd lhpir r1nssicnl 
('xIWrillH'nts OIl til{' spacing of long-stapk cotton in Egypt. TI]('se 
illV(>stiglltors millie> a study of spncing with l'l'fCI'('I1C'l' La boll wl'ight, 
scrcl weigb t, lill t \\"l'ighl, and otht'l' com j)Onl'11 Is of yield. Daily 
fiowel'ing J'('cords wprp k('pl, llnd bolls were hllnrestl'd at w('('lel}' in
tervals. Spaeing intct'\Tals within tll(' row l'illlged from 12 to 72 inchcs, 
with hoth 1 and 2 plants PCI' hill, n,ne! the rows wel'(' eithl'l' :30 or 60 
inches apart. In thrir rcport, published in 19] 5, the invpstigators 
stntcd thnt seed and lint w('igbts Wel'(' uIHtfIccted by spacing but that 
the elosest spn.eing llspd, th(, l2-ineh, produ(,l'd eonsidembly mon' 
flowcrs and resultC'd in the highest yipld. TI1('.r ('ondudNI that the 
Egyptinn fellith's pmctiee of I(,H,ving 2 pIau ts Pl'l' hill ('\'PI'Y 12 incbl's 
WtlS a good ont'o Balls !llld Holton found ev.idcnce thilt the ('ompl'ti 
tion efl'ects of ('[OS(' spaeing ,,'e['(' due to root I'n.t/wl' than tlNial inter
ference, 

At about lhe SIW1(' tin1l' Cook (6, 7) nchran('C'C1 his theol',Y of t1. "f1~W 
system" of eoUon ('tritUl"l', which he tenllpcl "single·-stalk culture." 
'1'lll' tl1l'ory was bilsl'C1 011 Cook's obsclTation that tlll' structure of the 
('OttOll phint appearcd to 1)(' modified by spaeing. He had obsel'vl'd 
that wherl' plants W('I'(, grown in closl' spneing t.he fmiting bmnches 
wrl'e shortC'r and the vegeltlti\'(' hl'tlnches wel'l' SUPPl't'ssed, so tila,l 
('nch plant. hnd a strongly pr('domill!1nt main stnlk. Hc also noted 
t hu,\' a, erop prod uced by closrly spacl'cl plun ts t('nded to I1llltmc CIlI' 

lil'r. [n iln l'xpl'riment rpporled b,\' Cook (6), dosely spacl'C\ plants 
wprc Jlot thinned until a l'ilLhl'r Jatl' datf'. Higlwl' yiP1ds W(,1'l' ob
tained from the rows of dosely spncpd, latp thinned phmts than from 
eompambll' rows of wieldy spacNI plants. Close spacing and late 
thinlling w('rc tlw mnin fl'n.tures of Cook's proposed system of culturl'. 

'I'he reeomml'J1dal iOlls of Cook rl'l'n.tl'clll spiri tl'd ('on tl'OVl'l'SY among 
cotton agronomists. During the 12 01' I;~ ypat'S follow.ing thl'ir fitst 
publication furt·hpr ('xperimen ling \\'US donl', pn,rticulnrly by Brow)), 

• 


• 


• 

j lUdic numbcrs in parcntll('oCS refer to Literaturc Cit,l'd, p. 60. 



3 EFFEC'l' OF SPAC.IKG OX IRRIGATED COTTON 

• 
Ricks, and coworkers (4, 5, 34) in Slississippi and Reynolds (33) in 
Texus. This research proved rather decisively an errol' in Oook's de
ductions as to the cause of higher yields; the experimental data showed 
that close spacing led to in('("eusl' in yield but that c]l'layecl thinning 
did 1l0trl'Sldt ill an increasl'. ·When l'ady and late thinning to thl' same 
spacing werl' compared, late thinning almo'3t in\·uriubl ... rl'sulted in 
lower yield. In 19:31 Oook (8) nHrihuted the inCl"l'nse in yidd and 
modification of g~'owth habit he had ohs('l"\"C'd in closl' spaced, latl' 
thinned cotton morl' to closl' spacing than to cklnyed thinning. 

Among workers reporting sup'erior yields of close spaced ,'otton 
during the twenties "'pre Blncinn.,ll and Buie (3) and Hall (tile! Arm
strong (15), in South CUl"olinll; King und Leding (U) , ·who obtained 
fnTomble results from close spueing with both AmcJ"icull-Egyptial1 
and Upland cotton in Arizonll.; ~rCXlUnfira (28), in Texas; and 1:1cKN'
\'er (27"), in southern California. On th(' other hll.ncl Thompson et al. 
(42), in n, combinntion topping nnd spll.cing pxpel'imelll with Egyptill.ll
type cotton grow11 in the Sn,lt RiVl'r Yalll'Y of Arizona, obtnirtl'd mux
imum yidd ·wit.h n topping trt'tltment in ",hieh thp plan1" were spaced 
IS inches npart. Reynolds (38), in Il. VNY c'xlmustin! study of the 
efl"eC'ls of l:ipacing on yield of Upland eot ton at 9 locations in Texas 
o\'('r a period of sOl11e 12 Yl'ILrS, showed that no singh' sparing wns bl'st 
in all ~\-en,rs nnd {\mt .\-il'ltl did not ViU·.\· signifi(,u,nlly u,('('ol"{ling to 
spn.ring unless til(' rompnrisolls Wl're bel \\-l'('n \'Ny narl"Ow lend \-ery 
wick intervals. 

• 
'Yhen thl' boll weevil had sprend menacingly one thl' cntire Cotton 

Belt, an.\-thing thn,t, promoted enrlinl'ss of cotton was eltgedy grasped. 
Blackwell and Buie (3), 1[e~nm!lra (28), und Stansl'l (36) all found 
tbn.t close spueing genernlly promoted earlier maturity. Stnnsd 
not-rd, however, that ihefirst open boll uppeH,red very lail' in cotton 
grown in 3-ineh spn.cing. 

~lartin, Bnllard, nnc! Simpson (fHJ) , in a study of earliness of cotton 
as induced hy close spacing, observed thtlt till' intCl"val of squ ire, 
flowt'r, or holl n,ppeurancl' for first nocll's on Succl'ssin~ fruiting branches 
\\-as approximatdy 3 days, compnrNl with 6 days for sllccessin nodes 
Oil thc' same branch. 

The period 1927-40 was eharaetC'rizl,d by increased inil'rest of cotton 
rl'search workers in the ('(feets of spaeing on pl"Operties othcl" than 
,\-il'lcl and l'nrtll1es3. DNl'vitskiy and Stur'oscl'ski:,t (18), Sankamn 
(35), 'Vare (44, 45), nncl Cotton and Brown (9) nil studil'd spacing 
with refprell('p to holl sizc, seN] weight, or both. Generally, the' 1n
\rl'stigatol"s re'portt'd little ('(recl of spncing on holl size. Tisdall' (43), 
however, obtnined n,n increasc in boll siz(' \\-ith widl'r spncings. Rl'
sults for seed wpighl nppelll"('(l to bl' rathcr ineondusiw. Leding and 
Lytton (22) found thn,t n,Ycrnge numbcr of 10l'ks pel" boll was influ
l'neNl by plan L population, dose spucing red ueing the proportion of 
5-10ck bolls. In studies 011 flowering nlld fruiting, Ware (44) and 
Ludwig (26) Hoted that a thick st,and resulted in a greater number of 
flowers early in the season. Ludwig found that time of initiatiolJ of 
squaring, length of squaring period, and length of boll period were 
\l!1nJfecteci by spaeing, so Umt proportion of ('ad.\· sqUUI"('S could be' 
lIsl'cl as It crit<'rion of en,rlillC'ss. 

Oonsiderable resC'n,rch on ('otton spneing wns being enrried on in 
Egypt during this period. Templeton (40) reported mn,ximum ~yield 

http:Egyptill.ll
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with a spacing of 17,000 plants per acre. Crowther and coworkers 
(10, 11,12) performed an intensive series of experiments in which the 
effects of variation in spacing, irrigation, and fertilizer application, 
respectively, were measured on several varieties. Treatments were 
Teplicated, a,nd the da,ta were subjected to analysis of variance. The 
experiments included spacing as close as 4 illches. In general, 8-inch 
spacing produced the highest yield. K 0 differential response of 
vaTieties to spacing was observed. Gin turnout proved to be highest 
for close spacing. 

Hawkins (17) in the Salt River Valley of Ari7,Ona, and Cotton and 
Brown (9) in LouisiHlJa, found either no effect of spacing on :rield or 
highest yield at 11, medium sjJacing of about 12 inches. Lecling and 
Lytton (23), Tcporting on experinwnts with Aeala. cotton in :Mesilla 
Vallcy, N. ~vlcx., concluded (hILt n spacing of 1 or 2 plants per 12 
inches of row wa.s most favorable /"or eariiu('ss and for yicld. Ware 
(45), Oil the basis of 0 years of cxpl'l"imentation in Arkmlsas, eaIllC to 
tbe following conclusion: 

A thick stand ... is a(II'isable any year all any land. A good reCOffi
Iltendation to follow is two to three plan ts a hue width apart all all lands, the 
rows 3X to 1 feet wide on rich land, 3 to ax feet apart all land of medium 
fertility, ancl less than a feet wide on poor land. A thick stand on rich 
Jand docs not materially reduce vields under all\" circumstances. In addition, 
it is a good boll wec\;il and leaf worllt llletlSllrc, a safer insurance against 
late season weather llnf!worablencsf;, and a better guarantee against long 
skips in the field. A thick stand is indispensable to best production all 
poor land. 

In recent years, as usc of machiner)T in cotton production has 
increased, efforts have becn madc to find what efl'pct, if any, spacing 
has on the effieiency of machine operations. Experimental results 
reported by 'l'avcrnetli and Ewing (38) scem to indicate that no 
appreciable difl'crenee in picker efTieiencT resulted from the difference 
betwcen 2- to 4-incl1 spacing and 16- to IS-inch spacing, although 
the close spacing resulted in higher trash content. Tavernetti and 
Miller (39) reported essentially thc same results, but emphasizcd the 
need for stand uniformity with close spacing. 

Attention has heen given also to the effect of spacing on disease 
rcsistance. Leyendecker, Blank, and Nakayama (25) found that the 
incidence of TTerticillium wilt was much lowcr where clumps of plants 
were grown I foot apart than whcre single plants were grown I foot 
apart. This confirmed thc finding of Lcding (20) tblLt significantly 
higher yiclds were obtained in unthinned cotton. 

In yield experimen ts by Bcckett (2) in Lo"'ce California, higher yield 
and monetary income were obtained from untllinned Upland cotton 
avcraging from 3.0 to 4.9 inches between plants. Kanniyan and 
Balasubmmanian (18) rrported similarl.'{ greater yield for close spacing 
in India. '[,homas (41), in a stud~T with Fplancl cotton in Arizona, 
although noting that close spacing hastened matmity, obtained 
about thc same yield with 30-inch as with 4-inch spacing. Leding 
and Cotton (21) found that American-Egyptian varieties grown 
under New :Mexico conditions gave their· highest yields when the 
plants were spac('(l ]2 in('h(>s aplLl·t in the row. 

In a re('ent investigation of Upland cotton grown lIndCt" rather 
cxceptional conditions in the lonmy slllld soil of the Yuma :Mesa, in 
Arizona, Hamilton et al. (16) found tha.t increascd shcdding offset a 
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• gain in flower production observed at tbe very close spacing of 1.5 
inches. Earliness, as measured by percentage of the total crop 
harvested at the first picking, proYed greater for the 1.5-inch than 
for wider intervals, but the 6- and 12-inch spacings greatly outyielded 
the 1.5-inch spacing at tbe second picking. The great:>l" yield of 
cotton i:. the 6- and 12-inch spacings at the In,te picking appeared to 
be primarily a matter of greater boIL size. Hatio of seed-cotton 
weight to plant weigh t WfiS greater [or Lhrse spacings. The .cesponse 
of yield to spacing appeared 110t to be afl'ected ei tlwl" by application 
of nitrogen or by varitl,tion in soil moisture. 

MATERIALS AND METHODS 
Effect of within-row spacing was stlldird with reference to yield 

and nine other cbaracteristies, ill both Upland cotton (Gossypium 
hil'S1ltum I..J.) and American-Egyptian cotton (G. barbadense L.). 'rho 
study encompassed 14 exprrinl('nts llmdr in H)50 nnd 1951, all under 
irrigation. 'fhe wOl'k WIlS cond ucted Ilt the (Tni tell States Field 
Station, Sll,Catoll, Ariz., and the .Mesu J~xperimelltul Farm of the 
Universil;y of Arizona, :'lesa, Ariz, The soil at SflCUtOll is an alluvium 
known as Gilu silty cln,y lou:m. At )'lesu, the soil isLa\~een clay loam. 

Spacing 

• Spacing intervals varied llmOJ1g 1,11(' exprl'il1lents (table 1). From 
2 to 8 were compared in each ('x(H'rimell t. Spacing in I be Am('l'ican
Egyptian series of experiments rn,nged from 2 to :36 illt'hes. Spncing 
of the Upland yarieties WitS studied onr the more limited rung(' of 
2 to 16 1110hes. Ex('rptfor sligh t d is('l'('pltllcil's in experimcn ls 51-6n, 
und 51-6b, spacing illtl'lTa]s ill ('\·t'I'.\~ ('x(1C'l'imrllt variN] by ('qual 
increments. 

In the Sacaton exprl'imellts lilt' )'OW5 m're spllC'ed 36 incbes apart. 
At :NIesa they were 38 inches apart. 

Varieties 

In order to pl'Ovicie a hroad bllse on which to cyaluate cf}'ects of 
spacing, several v1\l'ieties were inl'luclecl in e\'Cry experiment. The 
entries included a numbcr of experimenlal strains ns well as commer
cial varieties, but; for Ule' most part Uw mat('l'ial repl'cse'J1tecl prod uctive 
and locally llclaptecl cotton. This mllClr it possible' for each experi
ment to provide useful comparn,ti v(' data on varieties. Thc nnmber 
of varicties involved in 1\,11 experiment varied from 3 to 12, as circum
stances dictated (table I), 

• 
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TABLE I.-Designs 'Used in 14- sjJaciltD-mriet.ll experiments with 
irrigated cotion at Sacaton and ]vlesa, Ariz., in 1950 and 1.951 

A r.TERIC AX-EG YPTIAX 

iTable 
pre

Inten'als 
i 


Plot t Vari- i sentYear and Design bl'tweeil plants
experimC'nt I length: eties ; ingin the row 1 
 j re-

I
I 
 suIts 

1
-------:---:---1--
i 
 Num1950 


Jnche.~ Feel ber ! 

50--L__________ 8 X 8 Greco-Latin 4, 8, 12, ]6, 20, 25 8i -1 


square. 24,28,32. 

50-2___________ :'10 d i fie ci La till 6, ] 2, 18, 24, 30, 38 6 I 5 


square. 36. ! 

50-3___________ 8 X 4 Greco-Latin 6,14,22,30_ - --1 25 6 
, 8 I
square with dupli 


cation of each 

spacing. 


1951 


51-L __________1 Repetition of experi- 4, 8, 12, ]6, 20, 25 8 9 

'I men!. 50-1. 24, 28, 32. 


51-2 _________ 4 X -1 X 4 split-plot 4,12,20,28 ___ -; 2-1 4 1 10 

Latin square. I 


51-3___________I Repetition of ex peri- 6, 14,22,30---- 25 8 I 11

1 
__ ! meut 50-3. . . ,i

01 6a__________ 3 X 3 X 3 X 4sphL- 2,6,10,16 _____[]5 3 : 15 

1 


"__~_________l"_s_PI~~~l~. _ ____________________l______ j _______ 
UPLAXD 

1950 

I


50-4a__________ : 8 X 8 Greco-Liltin 2, ,I, 6, 8, 10, 12, 24 8 7 

, square. 14, 16. 


50-4b (:'le1'a) ___; 8 X 8 Greco-Latin , 2, -1,6,8,10,12, 33 8 8 

square. , 1.1,,16. 


1951 I 

I 


51-4a_________ J RC'pelition of experi- I 
i 

2,4,6,8, 10, 12, 25 8 12 

I ment 50-411. I 14, \(i. 


5L-4b (:'Iesa) ___!Repetiiion of experi- I 2,4,6,8, 10, 12, 33 8 13 

ment 50-4b. 1'1, 16.
51-5__________ _ 4 X 4 X 4 split-plot 2,6,10, Jel.-----i 29. 5 4 14 

Latin square. I 


51-6b_________ _ 3 X 3 X 3 X 4 split- 2,6, 1O, 16-----1 15 3 16 

:"plit-plot. 


12 X :! X 3 split-plol 2, 12 - . - Iii. 5 12 17 


J In 1111 experimenis the plots were 8 roil's in widt.h. Distance between rows 
was 36 inches pxcppt in ('xperillwnts 50-4h find 51-·lb, ill which it wa~ 38 inches . 
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EFFECT OF SPACIXG OX IRRIGATED COTTOX 7 

Experimental Designs 
Each Cxp(·t'iment \\'!t~ lnid out in n OI'P('o-Latin squan" Lntin Squllt'P, 

split-plot. design, or some 11lodifienl iOIl of Dill' of these basic UtTllnge
ments (table J), 

The Grceo-Latin squnn' s('emet! n.dmirnbly udaptl'(\ fot' testing mnin 
cffects of sevcl'al spacing- intetTfLis nnd s('\'Pt'tl1 \'tlt'ieli('s simultaneously 
and with equul pt'{'('isiotl, 1"01' inslan('(', Ihis (\t<sign pl't'mitli:'d t.estillg 
S intervals nnd 8 varietics on n fi4-p\ol fi(·ld \\"ithout ('otlfounding 
spacings or Yfwil.'ties "'ith ('H,eh other 01' with "I'OWS" nt' "('o\umns," 
Thl~ Gl'c('o-LnJin d('si~n lttiliz('d in this stud,\' do('s 1I0t, ho\\'('V('l', 
afford a menSl1l'l' of illt(\\'fietion lwl\\'('('l\ {\w lwo main {'tWlnl's, "spuc
iugs" and "\'nri('tiN"" If this ill\('t':1<'lioll \\"('1'(' lnl'ge, lhe F \'n.llIes for 
nlri0lies 11.11d spfl.cings \\'o\lld lw HIHIl'I'l'slimnled, U\dllnll,\', fiS is 
mentioned In,tcl' ill cOllnpction \\'itb till' llllal,n:;is of split-plot pxperi
menls, ttl(' spncing X \'ft['it't,\' illl('rnd ion I'll ['(,1,\' P[,0\'(,(\ to lw significn.n t. 
It thus nppl'ars lhat ill Ilpal'l,\' nIl ('usps lhp ('tTOr (Pl'll1 used ill IllP 
Grceo-Latin fltlnlysl's WttS [1'('(' from hins,,, .\. diagl'ittn of t1., Gt'l'(,o
LatiJl squu!'(' ('xpel'inwill is S!tO\\'1l ill ligul'l' I, 
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Fromm J.-DingrtLIll of (.he S X S Urcco-J,aLin square used in;experirnenl. 51-4&, 
Varieties are indicll.Lcd by letters, sp[L~ings by figures, Ell.ch plot comprised 
eight 25-foot rows of col.l,on, tlPILCcd 3 (cet apart. All 64 ~~ombinations of 
variety and spacing are represented in the experiment. 
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Two experiments werclaid out as split-plot Latin squares, cach with 
4 varieties, 4 spacings, and 4 replications. The 4 varieties were 
arranged in a Latin squarc, on main plots. The 4 spacings were •assigned to subplots of each variety (fig. 2). The split-plot design 
provided a mel1ns of testing spacing X variety interactions and at the 
same timc obtaining a sensitive test of spacing effects and satisfactory 
information on varieties. 

II r----o, I I I'11II " II I' I 0 1"::\ 
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FIGURE 2.-Diagram of the 4 X 4 X 4 split-plot Latin square design used in experi
ment 51-5. Varieties are indicated by letters, spacings by figures. Each plot 
comprised eight 29.5-foot rows of cotton, spaced 3 feet apart. 

Experiments 50-3 and 51-3 were designed as Greco-Latin squares, 
but with only 4 spacing intervals for the 8 varieties. Each spacing 
appeared twice in each row and twice in each column of plots. 

Experiment 50-2 involved 6 spacing intervals and 6 varieties. It •was laid out in a 36-plot fidel in such manner tbat each spacing and 
each variety occurred once in each row of plots. 
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EFFECT OF SPACING ON IRRIGATED COTTON 

The 1950 Greco-Latin experiments 50-1, 50-3, 50-4a, and 50-4b 
were repeated in 1951. ']'he repetition made it possible to test for 
spacing X variety intel'actions, 

Experiments 51-2, 51-5, 51-6a, 51-6b, and 51-7 were each laid out 
in split-plot design, In experiments 51-6a and 51-6b the subplots 
were diyided into sub-subplots and "dates" were assigned to main 
plots, "varieties" to subplots, and «spacings" to sub-subplots. 

Plot Technique 

In nIl C').l)C'riI1lC'nts lhe plots \\'('1'(' eithC'1' squure or nearly square. 
\VllC'I'l' length of rows was 24 or 25 fl'l'L the plots \H1re approximately 
square, since C'nch plot ('ontnin('(1 8 rows spaced 3 feet, 01' approxi
mnJt'ly :":l feet, apart. .Rows rnn in a north-south direction. To 
eliminate interplot COIll]wlitioll, plots "wore sC'puTated at the ends by 
a 2-foo(; fLislc and laternll)' b,\- fUl nllp'y tlulL occupied approximately 
the, sanl(' space as a row of collon. 

5il\('C' plot yiplc1 eompllLntions w('re bnsecl on the "weight of the seed 
cotton pieked from nil 8 I'OWS, some error might haye resulted from 
one varipl\"s lwin tr 1'n,\'ol'C'<1 h\' "border row dreeL." To test this 
possibk SOlln'(' of ;'1'01', th(' pl()ts with 12-il)ch spaeing in experiment 
51-2 wpre pick('(1 row b.\~ row. JL WI1S found that the F values for 
indi\"idualro\\'s tlid not \rnl',\' npprceinl)ly, e\~en though the outer rows 
i[nt uril1,bly yi01d0cl nt n, higlwr rnle. Thus, hy hnl'n~sting nIl the rows 
of each plot udclPd infol'mn,lioll was obtained on spaeings and varieties 
\\~ithout introducing nny nppnl'('llt bias into i,he comparisons. 

Long, nurrow Vlots might ltaH' giYPll equally reliilble results, but 
square plots had 1)t'('11 found satisfactory in previous variety tests. 
The square shape was utilizecl in the JH'cspnt study largely for con
venience under Lhe method of 1100d irrigation then employed at the 
Sacaton and ::\1es11, stations. 

Agronomic Practices 

Earthen ridges wcre thrown up lcngthwise of the field for the reten
tion of wnter. The intervening lu.nds, each wide enough for 8 rows 
of ('olton, \\'('re flood irrignted before plunting and at uppropriate 
intcrnlls during lhp gro\\'ing senson. Dn,te') of planting ranged from 
:Mnl'('h 25, for experiment 5(}-2, to April 10, for 51-2. The procedure 
in C'xperimputs 51-Gtl and ;,)l-fib involYCd three dates of planting. 
Th~ ('rop wns hnnClpichc1 in nIl pxpprimC'nts. 

Sampling and Measurements 

Samples of seed eotton wel'e taken from plants selected at mndom 
within en,ch plot. n,nel n.t random positions on the plants. The ouly 
C'xception to I'n,nelom sampling wus l'ejcetion of bolls that were 'Ob
viously c1cfol'll1cd. In the Upland e:\1)crimcnts, 25 bolls constituted 
a sample; in the Amel'ieall-EgypLian experiments, owing to the smaller 
size of tbe bolls, 50-boll samplcs were col1celed. 
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The following characteristics were determined for all plot or subplot
samples: ' 

Yield-pounds of lint per acre. 
Earliness-weight of seed cotton aL first pickillg expressed as a 

percentuge of totul seed-cotton yield. 
Boll weight-number of bolls per pound of seed cotton.5 

Lint percentage-lint weight, expressed us a percentage of serd
cotton weight. 

SeNI index--weight, ill grams, of 100 ginned seeds. 
Lint index-weight, in gmms, of the fiuN from 1 00 s('(~ds. 
Upper-half mel111 CU. H. M.) fibrr length-determinrd h.'- means 

of the Hertel librograph. 
Mean fibeL'length--cletrrmined by meu,ns of thl' Hertel fib I'Ogruph . 
Fiber strength-pJ'rssley index, detrl"ll1ined by means of tIll' 

Pressley fiber-strength tester. 
Fiber fincness-sUl"facc area of a spl'cific mass of fibei's, deter

mined by meuns of thl~ Hertel amalometer or the Sheffield 
micl"Onairc fl.ncl e;oqJI'essed in arealomcter units. 

Fiber fineness was dctrrmined with both tlle arealorrwter and thr 
mierollaire in 9 cxpcriments. In 5 experimeuts, namely 51-2, 51-5, 
51-6a, 51-6\), and 51-7, finrl1t'ss was detrnnined with the micronain' 
only. For the sakt' of uniforlll prese.lltatioll, the micronaire values 
(lineal' sen.le) were convl'rted to tll"l'alometl'l" units by use of the 
formula A=769.7-7'2.3S?\1. High ureulomcter vailies indicate greaL-
CI' finClwss, whereas the rrVl\rSe is tnlt' of the micl'onairc. To obtain 
nrealoTIl('ler mean squares for carll oJ the 5 e:\.l)eriments just 
listed, mirl"Onaire 1Ht'ttn squarei:' "'t'n' multiplied hy the factor 

derived arealomet.('\" mean for the ('xperimellt)2 1'1, . 1 t \. .. • I . t . le m ea ome 1;.1( l111cronatre 1l1Can JOr l \(~ expernl1en 
convcl'sion factors for the 5 rxpt'l'imcnts wcre us follows: 51-2, 
20,882; 51-5, 1:),:309; .51-6a, 21,945; 51-Gb, 14,400; 51-7, ]0,793. 

A spinning tc'sl was mad(' 011 composite lillt snmples of cach of 4 
varieties gl"Own at. pal'lt of 4 spncings in e:\.l)el"iment 5J-5. D~ta 
were takl'll 011 yurn strength, yarn n,ppl'UI'iUlCl', neps, and processmg 
waste. 

An dfod, was mndl' ill 19::>1 to obtain some infonnation 011 the 
approximate qUfl,ntity of sl.ulks produeed by ('otton grown at various 
spacing intervals. The stalks, minus their leaves and seed cotton 
and with S0111e burs lost" WNt' cut il,L ground levt'l scvel"Ul weeks after 
fl"Ost, n,ir-dried, and weighed. 

EXPERIMENTAL RESULTS 

The ('{reds of spacing in tlte 14 ('Xlll'ril1wnLs arp presented synop

tically in ttll)lr 2. Tn thi::> tn,bk n, plus sign indicates n desirable etl'('ct 
of close spueing, a nt'gntivt' sign denotes an ullciesirnble result., a,nd It 

zero meu,ns that the difi'rrpnce was not statistically signifieant. It 
ma.y be seen IillllL SOIlW of the chameterisLics reacted quite differentl},. 
For instance, yield alld fihl'l" strength often showed (1, response t.o close 
spacing whereus fllwr ]cngth and sPNl index sel'l1wcL to be unaffected. 

5 Often regarded as an estimate of boll size. 

.' 
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• 
Some charactel'istics were influenced by spacing ill certain experi
ments but not in others. Occasionally, spI1cing appeared to aifect a 
characteristic oppositely in different expL't"imcnls. .tUso presented in 
table 2 is the average advantage or disadvantage of dose spacing for 
each charaetpristic, p:'<.l)ress('(l as a pprcC'ntagt' of Uw mean valu(' 
obtained with 12- to ]{j-ineh spacing. The most outstanding advan
tage observed \\'ns that of 12.9 pen'ell t in yield for .:\merican-Egyptian 
cotton. 

In 4 of tilt' 7 'LTpland Lests yurieti('s didlloL cliff('J' io 111)('1' length 
(taNe :3). Aside fJ'om titis, vuri£'ti('s ('xlIi l1i tNI sign iii ('all t. difl'errnces 
in nearly evt'l'y ehn.ruetl'J'islie in llH ex]wJ'iments. Tables:2 and :3 
serve to comlmre envil'OnllwllLnl l'ifpels of ('ontrollC'tl spacing with 
genetic: efl'ccts in the nlriowi l'XIWrillH'nl.s. 

Figure 3 graphicllll.\' illustmtl's tltp i.,(recl or sp!lt'ing on agronomic 
characteristics of Upland nnd An1('J'icHn-Egyptian eotton. The 
average value outain('d for eHch spnL'ing intL'J'\Tnl is plottwl as a per
centtlge of the 12-to-Hi-ineh. 11letlJl. Yi('ld, ('arlinC'ss, and boll w('ight 
nre the chaJ'Ucteristics most illfluC'l1('et/ by sparing. 

• 

Results 1'01' individual pXI}(']'in1('nts are gin'll in tablL's 4 to 17. The 
mean .-aIues for spacings giv(,tl in variolls tables ['('present all the 
varieties incluelec1 in tll(' ]'('sp('clive pxpNinl<'nts. Similarl.\~, the meau 
'Tnlues gi V('n foJ' vaJ'iC'ti('sJ'{'pn'Sl'n t all the spacing in teJ'vals. For 
('xample, tlw ncJ'(, yirld of lint gi\Tpn in (111)[('4 for 4-inch spacing, 78:3 
pounds, is the m('aJ.l valuc foJ' nIl R yn,rirtips ('stN1 at that spacing 
in expcriment 50-I, and the ac']'p )-il'ld givpn in ill(' same tabl(' foJ' 
experimental vm·jdr .'5-] 7, 780 pounds, is ilil' mean for that va,ridy 
nt 8 different spacing inteJ'vals. 

Results of c0111b111('(1 analyses, in caeh ease J'cj)J'Psenting t\\-O different 
statistical breakdowns of the somcL'S of Yaria,Lion, ar(' givcn in tables 
18, 19, ancl 20 for 2 sds of AmcI'ic[l,n-Eg)-ptian exppriments and 
1 set of Upland pXjwrimeuts. 

Ooefficienls of variation for nJI ('xpcrimpnts [1,1'(, givpn in la,bl(' 21. 
Brush weight, lint~ IWI' ae1'(', and peJ'cpntage of tlw total crop obtained 
in the first picking nTe tllL' ehn,mcieristics that exhibited the grNttest 
variability, as inclicntpcl 11'y the rdati\Tply large coefficipnts of varia
tion. 

Yield 

Olose spacing increaspd production in all the Sacaton experiments. 
In both the Amt'ricn.n-Egyptian itncl the Upland experiments thert' 
was a strong ('ncl('ncy fot' yield to increase with en.ch interval of 
decrease in spacing. 

• 


In only 1 of the 7 experiments in which the spacing X variety inter

action was tested with respt'ct to yield wn.s the interaction significant. 

'rhe exception occurred ill Upland ('xperiment.51-5 (table 14), in which 

the Jarger i1llcllater A X D and Acala 28 varieties yielded best at the 

G-inch spacing while the smn.Hel' and eat'1ier Arab 33 and Arala 44 did' 

so at the 2-inch spacing. 


The coefJicient of variation for yit'lc1 rn.ngt'c1 from 10.7 to 20.6 per-. 
cent in the Amc)·iean-Egyptin,n experiments and fronl 8.~ to 17.~~ 
perc:ent in the Up}andserirs (table 21). 
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TABLE 2.-Advantages (+) and disadvantages (-) of close spacing in comparison with wide spacing in 14- experiments 
with irrigated cotton in Arizona, 1950 and 1951 1 J-I 

~ 

AMERICAN-EGYPTIAN 
t-:3 
t'J 

Fiber lengthLintEarH- Boll Seed J~int Fiber FiberExperiment No. Yield percentness weight index index strength fineness ~ age D.H.M. Mean ~ 
50-1______________________________ b:l 

0 0 {) 0 0 !)50-2______________________________ + + + 
50-3______________________________ + 0 + 0 0 0 0 0 0 ~+ 

.L I t'J51-1______________________________ + I 0 + 0 T 0 0 +
0 0 0 0 051-2______________________________ + + + + +

0 0 0 0 0 0 0 ~ 51-3___________ .. ____ + 
0 + 0 .L 

I 0 0 0 ....51-6a________________________ ~~~~_ + + ,...
lH 0 0 0 oj:.+ + + + 

o 
Pereent differenee, close and widelueans2_________________________ 12.£) 0.51 2. 1 1.1 O. 5 -0.3 -1.3 +1.3 !::l~81-=-3._~_ ?l 

t:1
UPLAND t'J 

50-4a_____________________________ ~ 0 0 0 0 0 0 t-;l,50-4b_ . _________________________ + +
0 0 0 0 0 0 0 051-4a_____________________ -________ 

51-40___________________________ + 0 0 0 0 + 0 ~ 
0 0 0 0 0 0 051-5______________________________ ~ !- 0 0 0 051-6b____ ~ _____ .. ___________ . ___ + + + oM 0 0 0 0 0 0 I:I:j51-7____________________ . ________ +

+ +0 0 15 
Percent difference, close and wideIUean!;! 2_________________________ 9.5 -7.8 -4.1 0.3 -0.4 O. 1 0.41 0.2 I -2.G I -0.3 

1 The ranges of within-row spacing classed here as close and wide are 2 to 6 inches and 12 to 16 inches, respectively. For definitions I
~of characteristics named in boxheads, sec p. 10. "M" indieates that data were not taken; "0" indicates no advantage. t'J 

2 Difference between mean values for close spacing and wide spacing, respect.ively, cxpressed as a percentage of the mean for wide 
spacing. 
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TABLE 3.-Incidence oj significant differences in varietal l'eSl'onses oj cotton to close spa,ciny in 14 experiments at 

Sacaton and Mesa, Ariz., in 1950 and 1951 I 

CI> 	 AMERICAN·EGYPTIAN ..'" '" Fiber length'" 	 I Lint 

I 

T Vari- Ea.rH- Boll Seed Lint Fiber Fiber t1'J
Year and experiment No. eties Yield percent- strength fineness
ness weight a.ge index index

studied . U. H. M . l\'leall ~ 
~ 

1950 Number 	 o
5Q.-l. _________ ' ______ - ---- 8 ** * ** ** ** ** ** ** ** ** "':j
5C-2_____________________ ** * ** ** ** N.S. ** **6 * ** 	 1:/15Q.-3 _____________________ ** **8 ** ** ** ** ** ** ** ** ~ 

Q 

51-1 _____________________ 	 :~* ** ** ** ** Z1951 
8 ** ** ** 	 ** ** o51-2_____________________ 4 N.S. * * ** ** ** ** ** ** ** 

51-3_____________________ 	 o** ** 8 ** * ** ** ** ** ** ** 
51-6a____________________ 	 Z

3 N.S. M ** ** ** ** ** **- ** **I 	 ..... 
~ 

UPLAND ~ 

8 
~ 
P.:l

5o-4a____________________1950 I 8 ** ** ** ** ** N.S. N.S. ** ** C)** 50-4b ____________________ N.S. N.S. ** ** ** ** N. S. N.S. ** ** Q8 

g o 

51-4a____________________ 1951 	
8 ** ** ** ** ** ** ** * ** ** 

51-4b____________________ 	 **N.S. ** ** ** ** ** ** ** ** Z 
51-5_____________________ 8 

4 N.S. ** * N.S. ** N.S. N.S. ** *** 51-6b____________________ 	 1\1 ** ** ** ** N.S. N.S. ** **3 ** 51-7_____________________ 12 ** ** ** ** ** ** ** ** ** ** 

1 1 asterisk indicates significance at the 5-percent level; 2 asterisks, significance at the I-percent level; "N. S.," no significance; 	 ~ 
CI.:I"M," data were not taken. 
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FIGURE 3.-Effect of spacing on G agronomic characteristics in (11) the Upland 
and (B) the American-Egyptian experiments. For each characteristic, average • 
values a.re expressed as percentages of that obtained with 12- to 16-inch spa.cing. 
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• 

Earliness 


In the American-Egyptian series maximum earlinefls (percentage 
of the crop harvested in the first picking) occurred at the 6-inch spac
ing and was nearly 15 percent greater than the aye rage for the 12- to • 
16-incb range (fig. 3, B). However, the advantage in earliness dropped 
sharply at 4-inch spacing to less than 5 pCl"eent. As the spaeing 
interval increased beyond 6 inches, earliness declined continuously 
until at 28 to 36 inches it averaged less than 80 percent of that oh
tained witli 12- to 16-inch spacing. This trend is demonstratcd hy 
data in tables 4, 5, 6, 9, and 11. Thc only exception occurrcd in 
experiment 51-2 (tablc 10). 

In thc Upland serics, earliness declined markcdlJT at the 2-inch and 
4-inch intervals but rcmained relatiycly constant through the 6- to 
16-inch range of spacing (fig. 3, A). In l'pInnd cxperimcnts 51-5 
and 51-7 a differential response of varieties to spacing occurred with 
respeet to earliness, as shown by signifieant variety X spacing inter
actions (tables 14 and 17). 

Boll Weight 

• 

Results presented in tn bIc 2 indicate a strong tendeney in the 1.:pland 
e.xperiments ior lower boll·weight to accompony dose spacing. When 
data from all experiments are combined and graphed (fig. 3, A) it is 
seen that boll weight declined with considerable regularity from the 
16-inch spacing to thc closest. Such fl contulUous trend was not 
p,Tidenccd in the Americall-Egyptil111 series, although boH weight 
dropped apprcciably at the close intervals (fig. 3, B). 

Lint Percentage 

The reaction of lint percentage to close spacing contrasted with 
tha,t of boll weight. FiYe of the American-Egyptian {'x-periments 
gave significantly higher lint percentages for dosc spacing. The 
Upland cotton displayed no trend. 

A significant vn.riety X spacing interaction in respect to this factol,· 
occurred only in experiment 51-7 (table 17). 

Seed Index 

Seed index was not substantially influenced by spacing. In only 
two e,--periments, 50-1 (table 4) and 50-40. (table 7), were differences 
in. this characteristic according to spacing found to be statistically 
s1gnificant, and even in these instances the differences were not of 
sufficicnt magnitude to warrn.nt serious consideration. 

Lint Index 

• 
Higher lint index tendcd to be associated with close spacing in the 

American-Egyptian series (table 2). The spread between thc highest 
and the lowest indcx for individliltl spacings was always less than 3 
percent. This contI"llsts markedly with thc rl1nge observcd for 
varicties, which in some instances amounted to 20 percent or more. 

http:warrn.nt
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TABLB 4.-American-E{/yptian spacing-variety experiment No. 50-1, Sacaton, Ariz.} 1950 

MEAN SQUARES a ~ 
Percent- Fibcr lengthDe-Source of variation, age of Bolls Lint l~iber 

grees Lint Seed Lint - Fiberspacing ink,rval, or crop in per percent- strength iof free- per acre index index finenessvariety first pound age index to<
dom U.lI. M. l\'leanpicking ttl 

8 
.t" 

Source of variation: Pounds Number Inches Inch!:8 lIfm.2/mm.' t."j 

Spacings ___________ *0.26 O. 0008 O. 02 4887 "'*30,343 **253, 2 **130 O. 35 O. 04 0.0012 ~ 
Varieties __________ !2!7 **31,921 *64.6 **147 **14.73 **4. 00 **1. 22 **. 0073 **.0159 **.33 **3, :~67
Rows _____________ " 7 **27,776 39.6 **106 .32 **.32 **.11 ,0011 .001.4 .02 6l:~ ..... 

.....Columns __________ 7 4,540 30. 4 **96 **1. 0 1 **.35 *.08 **.0030 **. 0054 **.27 1.55 ....Error _____________ 35 5,6]] 27. J 25 .26 .09 .03 .0008 .0012 . 02 357 o 

~ 
Ul 

~ 
t."j 

~ 
~ 

~ 
t."j 

Z 
1-3 
o 
'1j 

g; 

I 
=:I.... 

t."j 

• 




• • 

-------

• 
MEAN VALUES 

Spacing: 
783 B9. 2 	 133 30. 3 ]3.4 5. 8 1. 4:~ I. 14 9. 13 476 

48 'no'",inches _____________ ---- -- -.TI - ______ .- ----	
~ 

1. 15 
I 

9.25 476765 	 :35.7 128 30.0 13. 3 5. 7 1. 45 
126 29.9 13.2 5. 6 1. 45 1. Hi 9.29 48>1 t!J12 inches ____ " -_ .. -----_ 730 :~5. 6 4{)(} !oj16 inches ____ . ___ -.- ____ 5. 8 1. 44_ 1. 14 9.24 


20 inches. _________I__ ---- 658 32.1 126 30.1 13.2 5.7 1. 44. l. 13 9.25 ~99 ~
730 30. 2 	 121 ao. 0 13.4 

24 inches _________________ \ 661 28. 8 122 30. 0 13.2 5. 6 1. 4:3 I. 12 9. 29 491 ~ 
28 inche,, _______ .. __L__ ---. 638 23. 6 123 29. 6 1:3.5 5. 7 1.45 1. 15 9. 23 486 

l. 15 0.28 49032 inche~ ... ___ .. _ - - .... - ... __ 620 23.9 122 29.7 1a.7 5. 8 1.44 ~ 
Variety:

5-11-. __ .. __ 	 780 33. a 123 20.9 la. 1 5. 6 1.48 1. 15 0.20 513 IJJ .. - ..... - ... -.. -~ 

3-79_____ 	 758 36.2 127 33. 0 13. 1 6.5 1. -14 1. 16 8.9'7 467 ~ 
--~----Pima. 32 __ . ______ 748 28. 8 130 28. 8 13. I 5. 3 1. 39 1. 07 9. 36 502 C':l 

27-9 ______ . 719 32.5 131 30. 0 ]3.0 5. 5 I. 46 1. 12 O. 12 501 Z- -- #---'" 9.22 491 o68] 29. 4 124 29. 2 13. :3 5.4 I. 44 1. 14
1\~ixture b - .. , - - ''1"- .. "-- .. 	 12.6 5. 5 l. 42 l. 12 O. 34 491PlIna46.. __ .• _______ 66~ 28. 6 ]24 30. 4 o 
AllIsak___ -_ _ .. - __ .. __ 6111 28. 2 118 29. 0 ]3. 9 5. 7 l. 48 1.2:3 9. II 477 ~ 
16-59____ ___y._____ 6]3 32.0 123 29. 2 14.9 6. I l. 44 \ 

j 
l. 15 9.64 451 

H 
::tl 

f 
698 8Average ____ -_L. __ ._ 31. 1 ]25 2R 9 1:3.4 5.7 1. 44 l. 14 0.24 487 	 ::tl 

:>..,Ii. S. D; at 5-percentlevel ________________ 5. B 5 .5 . :~ .2 . o:~ . D·l . 15 	 19 t!J76 
tl 

IJ'le~~1 ~.__~~_~~~r~~~l:________ 1 ]02 7.1 7 .7 .4 . ~{ .04 .01) .20 211 
I I 	 8_._-----

a 1 asterisk indicates significance at the 5-perccnt level; 2 asterisks indicate significance at the I-pcn:ellt lcvel. ~ 
b One-half Pima 32, one-half Amsak. ~ 

" 
~ 



-----

..... 
TABLE 5.-America.n-Egyptian spacing-variety eJ;perimeni No. 50-2, Sam/on, .Ariz., ltJ50 

00 

l'IIEAN SQUARES ,..::; 
t>5 

I I (') 

IPercent- Fiber length
De- ~ Source of variation, age ~f Bolls Lint Fiber 

grees Lint Seed I,int Fiber 8spacing interval, or crop 111 per percent- strength ;;.of free- per acre index index fineness
variety first pound age index t"

flom l\leanU.H.M·Ipicking t:d 

~ 
Source of variation: Pound.s Number Inches Inches jllll,.2/ III 111.3 ~ 

Spacings ___________ O. 0015 O. 04 74 ..:l5 **51,214 **269. 6 20 **1. 64 O. 04 0.08 O. 0008 .... 
Varieties __________ 5 *25, 605 **159.6 **649 *1. 11 **2. 65 **.56 **.0027 .0017 **.60 **4, ggg Z
Rows _____________ .....5 12,289 **111. 4 63 .71 **.58 .02 .0008 . 0008 .02 
ErroL ________ • ___ ....

20 6,830 24. 4 33 .30 .12 .05 .0004 .0008 .05 139 .... 
o 

~ 

Ul 

I;;) 
~ 

~ 
~ 

~ 
~ 
Z 
1-3 

~ 
;;. 
o 

8 
~ 

q 

E3 
c:l 

• • 
~ 

• 




• • • 
MEAN VALUES 

'·-----1--" 
Spacing:6 inches _________________ _ I. 16 9. oj ·15257.2 la(l al. 2 lao 0 5. 9 I. 41DOS]J2inches _____ -' __________ _ ;{1. 0 la. 0 5. 8 J. ,12 1. 15 9. 12 4625.1. :3 I:H81:,3\J8 inches ______'. _____ .___ _ 819 48.7 U~3 :31. 0 l:·t 0 5. 8 1. 4a 1. IS 8.99 460 l':l 

24 inches ___________ -. ___ _ 30. 0 la. 0 5. 6 1. 43 l. 18 9. 06 460 i>J 
751 'JI. 0 138

3D incl\(!s ___ --___________ _ 72S 40. 4 laH :30.2 12. 9 5.6 ].40 1.14 9.02 460 ~ 
36 inches ____________ • ___ _ laa aO.2 . la. - 5.7 1. 42 1. 16 9.20 459 n

0:38 41. 7 >-3 
Variet\':l:f--40 ___________ _ 1. 17 8. 72 420 o8(j4 aD. 4 118 aD. 0 ].I. (j.2 1. 39 ":lPima az_______ .__ _ 1:3. 1. 42 L 13 9.51 4748:31 44.7 14G :30.5 5.7

51-14 ____________ _ I. 44 1. j(j 9.19 479 rIlSOl 45.2 1:38 :31. 0 12. 5.7
aO-65 ___________________ • 9. 22 4637:32 40.2 144 31. 2 12. 5.8 J. 44 1.17 ~ 
22-H ___________ . ________ _ 1:3. 5.8 1. 39 1.17 8. 68 431 n720 52.6 128 ao. 1
J-71 ___ . _________ .. _____ _ 702 52. I) I:H :30. 2 .12. 5. :3 I. 42 1. 16 9. 08 489 ~ ----. 1---1 1----

Average. __________ , ____ 7761__~L__1:351~0. 61_~:3_._ 5.8 I. 42 I. 16 9.07 459 o 
Z 

T,. S. J). at, 5-pcrcen t I H
Iew'L" _________________ .. _ _ _ 100li 6. 01 7 . 7 I • :1 .02 ... __ .. _--- .27 14 ::::l 

::::lL. S. D. at; 1-pcrcenl, . I .03 . ;35 19 8-- ....leveL . __________ . ____ -___ _ la(j; ._.,. 8'J 0 .9 ·1 ----
.-, ..~,,_I.- ~ 

" 1 ast.erisk indicates Hignificancc at lhe 5-percenl level; 2 a~teriilks indirul(' ~ignifit"llllr(' at the l-pen'enL level. ~ 

n 
o 
~ 
~ 

...... 
~ 



I.\:) 

TAI3L1~ t3.-Ametican-EflY1Jtia.n spacin{J-vatiety experiment No. 50-3, Sacaton, Ariz., 1950 o 

Sourco of variation, 
sp lcing interval, or 
Yll riety 

Sour ce of variation: 
::;pa~in.g.s_______ ", ___ 
\ arICLICS __________
Rows_____________ 
C:olullms __ . _______ 
Error _____________ 

• 


De
grees 

of frce
dom 

3 
7 
7 
7 

39 

Lint 
per acrc 

--'.-
Pounds 

**150,734 
**28,848 
**30 300 
**38: 072 

7,606 

Percent
age C!f 
crop III 

. first 

pieking 


**698. 7 
**76.0 

**1 M. 4 
**83. 3 

22.0 

MEAN SQUARES· ;
Fiber lengthBolls Lint FiberSeed Lint Fiberper percent- strengthindex indcx fineness ~ pound age index 

U.H.M. Mean ~ 
Number Inches Inches Mm.2/mm.3 

t".l 

67 **3. 72 O. 07 **0. 31 O. 0006 O. 0008 **0.29 **1, 958 ~ **2, 731 **10.77 **6. 96 **.69 **.0683 **.0217 **.31 **4, 697 ....**122 **1. 34 .28 *. 13 .0008 .0016 .02 *676 .... 
**661 .70 **.76 **.28 **. 0056 **.0040 *653**.48[ o""" 38 .38 .13 .05 .0005 .0008 .04 224 

~ 
~ 
t:I 
t".l 

~ 
l:d 
~ ... 
t".l 
~ 
'"'3 
o 
I:tj 

> o 
~ .... 

~ 
~ 
t".l 

• 
 '. 




• • 

-------
-------

-------
-------

-------

• 
MEAN VALUES ---.._--


Spacing:..'" 
Co> 

'", 6 inches ___________ I
IJ) 47.3 125 30. 4 5. 8 1.37 1. 00 0. 05 4.48,.. ------- 709 13.41

14 incheR __________ 656 40. 2 121 2\).8 ]3.4 5.7 1. 38 1. 11 9. 16 462I ------22 inches __________ 574 34.3 125 2\}. 8 ] 3.3 5. 6 1. 37 1. 10 0.37 463 ~-.. ----30 incheH__________ 487 32. 8 121i 20. 2 ]3.3 5.5 1. 37 1. 10 n.25 476 I:;j 

r 
 ------ .. 

Variety: ~ 16-55_____________ C602 37.5 125 30.7 ]3.6 6. 0 1. 44 1. 14 0.09 457------- >3Pinla 32 ___________ 664 34. 1 135 20. 6 12.4 5. 2 1.38 .1. 07 fl. 25 4!)5---_ ... --

Hopi Acala 50______ 648 40.6 82 20.3 14.0 5.8 1. 16 .09 \). 31 4]4 o 
~ 

------- ":j7-42 ______ _______ 626 42. 4 136 30.5 ]2.5 5. 5 1. 4.1 1. 14 \). 34 474 
14-29_____________ 587 36. 2 J33 30. 3 ] 3. 1 5.7 1. 42 1. 12 8. \)7 478
10-84_____________ 1. 3(j 8. 98 456
16-5\) _____________ 566 36. 2 117 27.6 14.2 5. 4 l. OR------- ~ 

551 42. 3 128 20. 0 14.7 6. 0 1. 44 1. 14 n.56 452 C
3-76______________ 52] 40. 0 137 31. 2 12.2 5. 5 1.38 1. 10 0. ]5 473 Z 

.-~ - o 
Averagc _________ 607 38.7 124 2\).8 ]3.3 5. 6 1. 37 1. 10 0.21 462------- o- ~ 

L. S. D. for spacings at 
5-percent level. ______ .4 .2 . 14 11 ------ ... 62 3. 4 - ... ------ -------- -------- -------.,.. ~ 

L. S. D. for spacings at l:\:I....
I-percent leveL ______ --- ... --- 84 4. 5 -------- .6 ----_ .. -- .2 -----"'-- --- .. ---- .20 14 

IJ. S. D. for varieties at ~ 5-percent level. ______ 88 4.7 6 .6 • .:I .2 .02 .03 .21 15 ~ 
TJ. S. D. for varieties at t:l 

I-percent leveL ______ 118 6. 4 8 .8 .5 .3 .03 .04 .28 20------- C o 
-

~ a 1 asterisk indicates significance at the 5-percent level; 2 ast('risks inclicnte significance at the I-percent level. 
~ 

~ 
i-< 



T AllLI·J 7.-U1Jlam.rl spacin{f-I'(l,rietll c:r.paiment No. 50-40" 

MEAN SQUARES· 
.-~ ..~,------- ,...,.,.., 

, De- '''-'';e:e~~tJ , . 

Source of varialion, gn:es Lin t
spacing illt.erval, or of free- per acre
variet.y dam 

----------1---1 

Source of variation: 
~)aclllgH________ , .. _ 

ariet i('H. ______ • _ 
Hows____________ . 
Co!tlmmL •• ____ .. 
Error ___ •. __ " __ .•. 

• 


PO/l.nrl.~ 
7 **66,775 
7 **60, 5!l3 
7 **ii4, 3ii2 
7 13, !l7,,) 

3ii 16,806 
___.. .,.,....~_<h_ 

age of Bolls I Lillt 
per perccnt,erop ill 

first; pOllnel age 
pickillg 

1___ 

NUI/,!ier 
**2:37. 8 8 O. !l3 
**480. 0 "'*108 **2.86 **1. 22 **.81 .000!l .ooon **'3. 44 **1,692 .,....**28 *1. 31 **.62 . on **. 0023 *. OO!!) .07 39ii**310. " 

*:)0.2 6 ** I. 74 .04 . Iii .0012 *.0010 *. Iii 173 ... 
o 

In. I 6 .54 . on .08 .0007 .0006 .Oti 184 
s---,-----
~ 
1:1 
l':l 

~ 
~ 
>-3 
!;; ..... 
l':l 
~ 
>-3 
o 
'"l 
;.
o 
~ 
H 

23 
t" 
>-3 
q 
~ 
l':l 

• 


Seed Lint Fiber ;.s~rcllgthindex index fincness t"I IIldclC txj
U. H. ~1.1l\lefln 

1____1___1___1 --,--------- 8 
t" 
l':l 

Irlches Illches 11.[111.2/'111.1/1.' j
**0. 33 O. on o. 0007 O. OOOii **0.21 84 Z 

~ 

Sa,caton, Ariz.) 1lJ50 
~ 

...::: 
tzl 
Q 

~ 
Fiber length aI Piber I 

• 


http:7.-U1Jlam.rl


• • 
-------
-------
-------
-------
-------

-------
-------

-------

-------
-------

-------

-------

• 
MEAN VALUES 

Spacing:
2 inches_ ~ _________ 1,370 32.0 66 38. 8 12.8 8. 2 I. 10 O. 87 7. 67 446 
4inches___________ 1,251 44.3 67 38. 7 12. !) 8. 2 1. 08 .86 7.69 441 
6 inches ___________ 38. 4 12.7 7. !) 1. 08 .86 7.69 4451, 200 49.3 65 tr.l
8 inches ___________ 1, 185 46.4 64 38. 0 13.0 8. 0 1. 08 .86 7.81 443 
10 inches __________ 1,143 48.2 66 38. 3 13.0 8. 0 1. on .86 7. 75 448 ~ 
12 inches _________ ~ 64 38. 1 ]3.3 8. 2 1. 10 .87 7. !l3 439---_ ... _- 1, 174 46. 4 ~14 inches __________ 1, 117 47. 4 64 38.3 13. 1 8. 2 I. 07 .85 8. 00 442 
16 inches~ _________ 1,06!) 46. 5 65 37.8 13.3 8. 0 1. 08 .87 8.10 439 ~ Variety:
A X D _____ .. _____ 1, 33!) 35. 3 71 38.2 13.0 8. 0 1. 08 .86 8. 12 429---.----Acala 33___________ 1,260 50. 4 6f) 37.6 12.2 7. 4 1. 07 .85 8. ]0 460 ~ :\cala 28___________ 62 38. 0 13.3 8. 0 1. 10 .87 7. 34 4601,247 34. 2 ----"---
Aca1a 1517 R13_____ I, 181) 41. ] 61 37.5 13.6 8. 2 1. 01) .86 8. 36 428------- ~ Mixture b__________ ], 158 45. 5 64 38.5 ]2. I) 8. I 1. ]0 .87 7.63 454 o 
.-\cola 44-__________ 1,108 51. 5 65 31l.0 13.1 8. 4 1. 08 .85 8. Of) 445 
Acala 4-42_________ ---- -_. 1,107 56.0 68 38.4 13.0 8. 2 1.10 .88 8.51 425 ~ Aca1a 1)18-C_______ I, 100 46. 4 62 31). 2 12. !J 8. 4 1. 07 .85 6. 50 443 

Average_________ 1,188 45. 0 65 38. 3 13.0 8. 1 1. O!) .86 7.83 433 
- ~ 

L. S. D. at 5-pcrcentleveL _______________ ------- 132 4. 4 2 .7 .3 .3 -------- - .. ------ .25 14 ~ 
L. S. D. at I-pereent t:i

leveL _______________ 
------- 177 6.0 3 1.0 .4 .4 ----_ ... -- -------- .33 19 

1 

• 1 asterisk indicates significance at the 5-percent level; 2 asterh;ks judicat,e significance at the I-percent level. ~ 
b One-third each Acala 28, Acala 33, and Acala 44. ~ 

t-:) 
~ 



~ 
TABLl] S.-Upland spacing-variety experiment No. 50-4b, lvlesa, Ariz., 1950 

Source of variation, 
spacing interval, or 
variety 

De
grees 

of free
dom 

-

Lint 
per acrc 

Percent
age of 
crop in 

first 
picking 

:MEAN SQUARES Q 

Bolls Lint Seed per percent· indexpound age 

Lint 
index 

Fiber length 

U. H. i\f. Mcan 

Fibcr 
strength 

index 

Fiber 
finellcss 

; 
Q.,.. 
~ 

t:d 

~ Source of variation: 
Sps?in.gs___________ 
VarlctIes __________
Rows _____________ 
Columns __________ 
Error _____________ 

Pounds 
7 ]0,094 
7 13,977 
7 **46 179 
7 **172: 996 

35 8,821 

**118.2 
29.7 
40.1 

*52. 6 
22. 7 

Number 
**34 
>1"*67 
**13 
**28 

4 

0.70 
**5. 28 

.73 
1. 08 
.63 

0.14 
**2. 17 

>1".:'14 
**.56 

. 11 

O. 05 
**.74 
**. 17 

.04 

.04 

In.ches 
0.001 I 
.0008 
.0010 

*>t. 0027 
.0008 

Illches 
0.0011 

0009 

1 

.00l2 
*. 0024 
.0010 

I 

O. 06 
*:~2. 93 

.04 
>1"*. :{2 

. 05 

j\{m.2!mlll.3 

287 
**1, 6:3l) 

:337 
]91 
240 

~ ....... 
"" o 

~ 
~ 
t:j 
t?'l 

~ 
~ .a:; 
t'!l 
~ 
>-3 
o 
I:tj 

>o 
!:I:!.... 
Q 

~ 
~ 

• • • 



• • 
--

-------

-------

-------
-------

-- -----

• 
MEAN VALUBS 

I I 
pacing:2 ~nchcs______________- ___ 837 78.4 67 :~8. 2 12.2 7.5 1.08 O. 8:3 8. 31 459 

4 mches __________________ 855 83. 0 66 88.7 12. 1 7.7 1. 07 . 8:~ 8.23 465 
6 inches ________ - __ 12.3 7.5 1. 08 .83 S.46 447 t'j-_ .... ---- 791 82.7 65 38. 0 

S18 85. 2 64 37.8 12.4 7. 7 .1. 10 .85 8. 29 4.50Sinches __ .-------_ ------- ~ 
10 illches __________ 63 a8.3 12. 5 7.8 1. 08 .84 8. 40 Mil t'j819 84.5 
12 inches __________ 762 84. 6 63 :38. 3 ]2.3 7.6 1. 07 .82 8. 25 45.1 o 

... ------ foi14 inches __________ 762 82.1 61 38. 5 ]2.3 7.7 1.07 .81 8. 45 45:3 
16 illches ______.____ 769 84.. 7 6] 38.1 lZ.5 7.7 1.05 .82 8. 30 460 

------- ~ 
ariety: 

Ac~la 33 ___________ 80. 7 :n5 11. 8 7.1 \. 08 .82 8. 50 446 t/l
------- 866 64\M'l:;ture b__________ . _______ 844 80. 6 65 38.2 ]2.0 7.6 1. 09 .83 8. 10 465 ~ 

A X D ____________ 832 85. 4 70 :39. 2 11.8 7.6 1. 05 .81 8.74 444 
------- 9

Acala 28 ___________ 809 80.4 62 38.4 12.2 7.6 1. 08 .83 8.00 471 
------- z 

Aeala 44 ___________ 775 83.2 62 88. 0 1:3. H 8. 1 1. 07 .84 8. 48 467 o 
.... ------

Acallio 4-42_________ 767 82. 7 65 38.8 12.5 7. 9 1.0'j .83 8.99 434 
------- o8.82 445 

Acala Pl8-C_______ 760 84.9 61 39.1 12. 3 7. 8 \. 07 .82 7.10 469 
H 

Acala 1517 H.B_____ 761 1:12.5 63 a6.8 12.9 7.5 L 08 .85 Z 

Avcrage_________ 802 82. 5 64 38. 2 12.3 7.6 1. 07 .83 8.33 455 
~ 

~ 
I '. S. D. at 5-pcrcellt ~ Jevel ________________ Q.23 164. 8 2 • .8 .3 .2 ------...,- -_ .. _---- t"l-- -- --- ---'--"'-"-
I '. S. D. at l-pcrecnt o 

le"el ________________ - ______0_- .31 21 -- - - --- 6.5 3 1.1 .4 .3 -------"" -_ ... _---- o o 
-- --- foi 

n 1 asterisk indicates significance at the 5-percent level j 2 asterisks indicate significance at the I-percent level. !::! 
bOne-third eaeh Acala 28, Acala 33, and Acala 44. Z 

I>:l 
~ 



• • • 

~ 

TABLE 9.-American-Egyptian spacing-t1ariety experiment No. 51-1, Sacaton, Ariz., 1951 	
0). 

MEAN SQUARES· 8 
(;Ij: 
Q 

Percent-	 Fiber lengthDe-	 ~' Source of variation, age of Bolls Lint 	 Fiber .....grees Lint 	 Seed Lint Fiber Q.spacing interval, or crop in per percent-	 strengthof free- per acre 	 index index finenessvariety first pound age 	 index ~.
dom 	 U.H.M. Meanpicking 	 t:d 

q 

~ Source of variation: Pounds Number . 	 Inches Inches Mm.l/m"fl:,3 (;Ij 
~aCingS___________ 	 8,':' **71,594 **150. 1 	 *190 **1.82 O. 07 *0.12 *0.0008 0.0016 0.08 **1, <,;\\arieties __________
Rows _____________ 	 7 **35,792 **92.1 **505 **10. 45 **3. 19 **.71 **.0064 **.0133 **. 46 **3,498 Z 

7 7, 228 *39.5 111 .20 .14 .06 *.0007 .0019 .03 330 . 
Columns __________ 	 ......7 9, 724 "*145. 5 **303 **1. 24 .21 .08 **.0012 .0010 **.20 340 II>Error _____________ 35 4,37] 13.6 63 .26 .15 .05 .0003 .0009 .04 266 e 

- - --	 ~. 

roo 
~. 

~ 
::.l 

~ 
~ 
8 

~ 
>o 
::.l 

~ 
g 
l1r:I 



• • 
l\lEAN VALUES 

• 

Spacing: 

4 inches_.__________ _______ 6a5 :31.8' 167 28.4 la.3 5. a L 47 1. 12 9.44 494 
8 inches ___________ ~~_____ 636 30.2 158 28.:3 13.5 5.3 1. 46 1. 15 9.54 498 
12 inches__________ _______ 601 28.7 lfi3 28.1 13.4 5.2 1. 44 1. 12 9.45 500 t'j
16 inches-_________ _______ 543 28.2 169 27. \) 13.5 5.2 L 45 1. 15 9.56 505 
20 inches__________ _______ 482 24.2 170 27.5 13.4 5.1 1. 47 1. 16 9.74 508 ~ 
24 inches__________ _______ 497 23.6 167 27.7 13.4 5.1 1. 45 1. 13 9.56 509 
28 inches__________ _______ 423 20.6 170 27.5 13.2 5.0 1. 45 1. 15 9.66 529 S 
32 inches__________ _______ 387 20.6 174 26.9 13.5 5.0 1. 46 1. 15 9.56 519 o 

Variety: I1j 

Pima 32___________ _______ 609 22.8 170 27.1 13.2 4.9 1. 40 1. 06 9.61 514 
5-17 ______________ _______ 593 30.7 167 27.6 13.5 5.1 1. 50 1. 13 9.41 529 
Pima46__________________ 543 22.:1 165 27.8 12.9 5.0 1.45 1.15 9.75 512 ~ 
Mixture b__________ _______ 537 26. 1 161 27.9 lB. 1 5.1 1. 45 1. 16 9.46 510 
B-79______________ _______ 535 25.6 182 aO.3 13.2 5.7 1. 43 1. 13 9.38 492 ~ 
27-9 __________________ ~__ 533 26.4 174 26.8 13.2 4.8 1. 48 1. 13 9.43 535 
16-59_____________ _______ 536 31. 0 ]58 26.7 ]4.9 5.4 1. 47 1.16 10.07 470 ~ Amsak____________ _______ 419 22.9 161 28.1 13.2 5.2 I. 47 1. 21 9.40 499 .... 

=cAverage_________ _______ 526 26.0 167 27.8 13.4 5.2 1. 46 1.14 9.56 508 =c 
---------- S

L. S. D. at 5-percent
level ________________ •______ _ 68 3. 8 8 .5 .4 .2 .02 .03 .19 16 ~ 

L. S. D. at I-percent t::llevel ________________ . ______ _ 91 5.2 11 .7 .5 .B .03 .04 .26 22 
(") 

4 1 asterisk indicates significance at the 5-percent level; 2 asterisks indicate significance at the I-percent level. ~ 
6 One-half Pima 32, one-half Amsak. ~ 

l:.,j 
~ 
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00 
~ 

TABLB lO.-American-Eflyptian spacing-variety experiment No. 51-2, Sacaton, Ariz., 1951 
l\lEAK SQUARES a 

~ 
Percent- Fiber lengthDe-Source of variation, age of ]301ls Lint I 

i Fibergrees Lint Seed Lintspacing intervD.l, or crop in per percent- st.rength Fiber 
of free- per acre index index finenessvariety first pound age index Idom picking U. H. M. lHean txl 

Source of variation: Pounds NWllber Inches lnches J1fm.2/m1ll.3 ~ Varieties __________ 8,a 5fl, 022 *5Hli. :{ *580 **;{2.25 **6. :H **:3. 26 **o.oaoa **0. 0451 **2. 62 **41, 151 Hows ____ • ________ a :38, \lO\l 2\14. 7 110 · a4 *.85 . II .00a3 .0053 .10 1,442 53Columns __________ :l 12, 568 1.53.2 :354 *1. 14 .72 . 17 .0011 .OOOU .23 1, 144 ....Error ea) __________ ....6 jU,80!! JOG. 7 lOa · 13 .Hi .05 .001fl . 004'} .05 501Spacings ____ . ______ 'J >I>.-, **05, 3.')7 **5a!). (i 140 *.08 .08 *. 12 .0015 .0004 .04 55:~ ov x S____________ t) 5,5J::\ :m 4 **182 .61l .:n .02 .0012 .0024 .03 52GError eb)- _________ 
::Iiii 4, 505 56. ::I liO · ::Iil . 14 .oa .0006 .0013 .05 31)0 ~ 

I rJl--- ---~-----

o 
t'l 
'tJ 
;.
!:tI 

~ 
t'l'" 
8
!2! 

o 
~ 

g; 

i 
!:tI ..... 

t'l 
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-------
-------
-------

-------

• 
:MEAN VALUES 

-
C/O 
co 
co Spacing:
CII 4 inches ___________ ------- 633 40. 2 J39 27.9 13.8 5. 4 1. 46 1.1<1 9.35 514 

12 inches __________ -- ... ---- 586 54.2 133 28. 2 13. 8 5.4 1.'14 1. 13 9.40 508T 20 inches__________ 4,------- 539 46.6 132 28. 4 13.8 5. 5 1.44 ~. 13 D. 46 51
28 inches __________ ------- 452 44. 8 135 28.5 ]3.9 5. 5 1.4.4 1.14 9.47 51 


Variety:
5-17____ - _________r ~ 

... ------ 631 46. 9 137 27. 8 13.6 5. ;, L 50 1. 14 n. 57 53

]'ima SL__________ ~ 556 42. D 129 30.4 ]3.8 6. 0 1. 40 1. 15 8. !l5 50
Pima 32___________ 540 54. 4 ]42 27. 4 13.2 5.0 1. 42 1. 06 9. 89 53 

483 41. 6 ]31 27.4 ]4.7 Ii 6 1.4.6 1. 19 9.26 ·J8 ~J3-40_____________ 

-
Ayemge_________ 552 46. 5 135 28.3 13.8 5. 5 1. 44 1. ]4 9. 42 513 

IJ. S. D. for spacings at 
5-percent leveL ______ ------- 34 5. 4 -------- -----.--- -.------ ... . 1 --- .. _--- ------ ... - -------- --------- i

lJ. S. D. for spacings at 
I-percent leveL ______ ------- 46 7. 3 - ... ------ ----_ ........ ... ---- ... -. - ................ - -- .... --~-- ----- .. -- -------- --------- ~ L. S. D. for varieties at
5-percent leveL _______________ .. ______ 8.9 9 .3 .3 .2 .04 .OG .20 19 liIIJ. S. D. for varieties at, 


.51
I-perccnt leveL ___________~_I--------- --------- -- -_~--- .5 .3 .06 .O!l .30 29 

-. ~ a 1 astcrisk indic/l.tcR significance at the 5-percC'nt lew('!; 2 !If;tC'ri~ks indicate ::ignifinncC' nt, th(' l-perrent. 1('\'('1. t::I 

c 

~ 
~ 

~ 
~ 



Co\:) 

TABLE ll.-American-E,qyptian spacing-variety experiment No. 51-3, Sa,caton, Ariz" 1951 o 

i\mAN SQUARES· 
~ , 

Percent- Fiber length
Source of variation, De- age of Bolls Lint I Fiber ~ 

grees Lint Seed Lint Fibcr (":lspacing interval, or crop in per percent- st.rcngthof free- per acrc index index fincnessvariety first pound age index ~ 
darn picking U. IT. M. i\[ean t:d 

~ 
Sourcc of variation: Pounds Number Inches Incites ]o,[m.2/m1ll. 3 l'J 

Spatillg'L __________ :3 **141), 020 **67:1. 0 150 **a. 78 o. 0:3 **0. :3:3 *0.0021 0.0012 *0. 1:3 **1,40:3Varictics __________ 7 **145, :321 *111. 1 **0, 080 **25. 87 **4. 80 **2. \)4 **.OGU4 **.0204 **.32 **11,432 ~ 
Hows_. ___________ ....7 10, 78:3 57.8 12:3 .0] .17 .04 .oooa .0012 .07 a20
Columns. __ .-___._ ....

7 **JO,40!J 81. 2 **507 **. 4!l **. ]0 **.0082 **. 003!) .09 HOI ,;.Error_____________ .0]18!J 4,804 :37. 4 00 .5;3 .08 .0:3 .0007 .0007 .05 28a vO 

,. ~ 
f11 
I:! 

~ 
t:d 

~ 
~ 
o 
I:Ij 

I 
~ 
el 

• • • 
l"J 



• • 

-------

-------

_____________ 

-------

MEAN VALUES 

Spacing:
6 inches ___________ ------- 631 43. 7 ]55 20. 4 13. 3 5. 5 1. 37 1. 08 0.3014 inches __________ 555 87. 2 153 20.3 13.2 5. 5 1.35 I. 07 0. 45
22 idches __________ '.\·02 :~2. 8 ]55 28. 7 la.3 .5.3 J. 37 1. 00 n.6130 inches __________ ---- ... -- '10:~ 28. 5 160 28. 3 ]3.2 5. 2 1.38 1. 00 n.49 

Variety:
Hopi Acala 50______ 800 28. !J 86 32. 3 14.1 6.7 1.14 .96 n. 76
Pima 32___________ ------- 622 a3. 'l 17] 28. 4 12.8 5. 0 1. an 1.0;3 n. 4814-29__________ - __ 

... ------ 52:3 a4. ] 170 29.4 13.1 ii. 5 l.H 1.11 0.82 
7-4~ 

----- -- 510 85. 7 J60 20. 2 12.3 5. 0 1.40 1.14 !lA610-84_____________ 

3-70______________ 
 461 37. 8 148 26.0 13. 0 4. 8 J. ;;5 1.07 9. 17 

------- 438 a8.0 178 20.6 12.4 5. 2 1. 40 1. 12 0.5116-55_____________ 
------- 431 34.8 164 29.0 1:3.4 5.5 1. 42 1. 1:3 0. 4516-50_____________ 
------- 318 41. 5 160 27.5 14.4 5. 5 1. 4:3 1. ]2 9. 75 

Ayerage~________ ------- 520 a5.5 156 28.9 ]3.2 5. 4 1. :37 1.08 1l.41l 

L. S. D. for spacings at 
5-percent leveL ______ --_ ... _-- 50 4.4 -~-,.- ... -- .5 --~ ....... -- . I .02 ..... ""---- .... . ]5 


L. S. D. for spacings at 
l-percCl1t leveL __ .--_ ---- --- 66 5. 8 -~- .. ---- .7 

----"" > -
.2 . 0:1 -'~----- ... --- .. _-- .... 

I,. S. D. for vadetics at 
ii-percent level. ______ 70 6.2 8 .7 .a .2 .O;l .0:3 .22 

J,. S. D. for varieties at 
I-percent leveL ______ ---- .... -- 94 ---- _. "'- .. 10 1.0 .4 .2 .04 .04 .21l 

- --. 
·1 ast.erisk indicates significallce at the- 5-percent level; 2nst.erh,ks indicate significallce lit the I-percent: 10\·el. 
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'156 
457 
460 
475 

376 
504 
480 
4()1l 
478 
478 
466 
463 

464 

12 
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23 

! 
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TABLE 12.-Upland spacing-variety experiment No. 51-4a., Sacaton, Ariz., 1951 
~ 

MEAN SQUARES a ~ 

PercentDf'- Fiber lengthSource of variation, age of Bolls Lint Fibergrees IJint Seed Lint Fiberspacing interval, or crop in per percent- Rtrengthof free- per acre index inrlex finenessvariety first pound age indexdom 
I 
!picking U.11. M. l\Iean 

Source of yariation: Pounds N1Lmber Inches Inches l.fm.2/mm. 3 
~)ac;l1g;s___________ 7 **71,550 *149.0 **"2,1 0.59 0.10 0.06 O. 0005 **0.0013 **0. 34 209arietieR ___________ ~ 7 **42,957 **384. l "'*105 **6.52 **"1. 55 **.84 **.0021 *.0008 **3.67 *"*5, 034Ro\\"s_____________ .....

7 **51 64fi **489.6 ""*38 .10 *.25 *.10 *.0019 **.0026 **.15 117 .....Column>: __________ 7 *21: 048 55. 3 11 .48 .14 .03 .0004 **.0018 **.17 106Error _____________ o"'" 35 8, 236 48.6 7 .40 .08 .04 .0006 .0003 .05 124 
!=I 
~ 
t:I 
t<l 

~ 

~ 

I 
~ 
~ 

t<l 

• 




• • • 
MEAN VALUES 

I 

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


---~~~~~--

Spacing:2 inches ___________ •__ .___ I,] 10 a7.4 75 38.1 12.8 7.8 I. II 0.9.1 8.54 426 
4. !nches.--- __________ .___ 1, ]2~! 41. 2 72 a7.3 1;3. 0 7.7 J. 12 .1)2 8.47 420 
(j Jl1ches ___________ .______ I, O·In •.17. I t;<j 

70 
7.1 :n.7 12.7 7.6 1. 11 · H2 8. 68 425 

8 inches. __________ .______ 1,052 45. I :37.4 12.7 7.6 1. 09 .88 8.61 427 
10 inches __ - _______ .______ 9J:! ·18. 4 1. II .91 8. 8a 422 ~ 
12 inches__________ _______ 9Ja 50. :! 72 37. ti 12.7 7. t) l. II · 91 8.88 429 

70 :n.7 12.7 7. 7 
~ \.4 inches ____________ ._.__ 894 49.0 (j9 il7. (i 12.7 7. ti l. II .90 9. 05 422 

16 inches. _________ .______ 945 4·1. 5 71 :37.2 12. n 7.5 l. 10 .90 8. 95 4a6 o 
>1j 

Yt\riel.y:
• 	 A X D __ -_________ _______ I, .Il9 :~5. 8 79:n 5 12.9 7.7 I. 10 .9 L 0.08 :~9a 

Acaln 28 ___ -_______ _______1, 095 :n 7 !i8;n. 8 12. S 7.7 1. II .91. 8. 14 465 
.Mixt,ure b• ___ -----________ 1,008 44.4 71 :n5 12.4 7.5 l. 10 .91 8. li5 450 ~ 
Aeala PIS-C___________ .__ I, 000 44.4 67 as. 7 12. () 7.9 l. Oil .90 7.4a 417 ~ 
Aenla 4.-42 _____________ .__ 98:3 5:3, 5 72 :18.3 12.7 7.8 J. 10 .91 9. ;14 :398 C':J 
Acala 44___________ _______ !J44 48.2 {i!J ;~8. I la. I 8.0 1. 10 .80 8.9:{ 42!l 
Acala.l517R1L-__________ !J26 4a.:l 70 Hil.7 1:1.4 7.5 I. 1,\ · !J:l 9. a:{ 41(1 ~ 
Acnla :33___________ _______ 925 55.7 n 37.0 12. () 7.0 1. 12 .91 n.2:1 442 ..., 

l. · 8. 75 ~Average. ________ . ___ .-- 1, 000 45.4 71 ---:i7.'lil 12.7 7.6 II I) I 	 426 ---- Ci 
>--1--

- ---	 ~ 

L. S. n. at 5-perccnt 	 8
le\'eL_______________ _______ n:{ 7. I :31' (i • :1 . 2 02 .02 .22 11 t'.l 

L. S. D. at I-percent t 	 '=' 
le\·('I.. ___ • __________ ..• ___ • 125 9.6 4 . I) I . " .:1 0;:1 .02 . :10 .15 

8I - ~ • 1 asterisk indicates significance at the 5-percell t. level i 2 asteri"ks illdil:atc signifkal1ce at, tht' I-percent lcyel. 
• One-tllird each Acala. 28, Acala aa, and Acala 44. 	 ~ 

CI:I 
CI:I 
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TAm,H l~.-Ul)la,nd spa.ring-variety experiment No. 5J-4b, j\fesa, Ariz., 1/)5J 
~ 

~mAN SQUARES n ~ 

Percent- ~ De- Fiber length '~Source of variation, age of Bolls I.int Fiber ogrees Lint Seed I~int Fiberspacing int.erval, or crop in per percent- strength .~of free- per acre index index finenessvariety first pound age indexdom tx!picking U. n. ]\f. Mean 
------------ --,-,------------------ 8 

~ Source of variation: POlllld.~ Number hlChe.~ Inches j\{/II.2/mm.3 
Spacings ___________ >-3 

7 **41,520 **-14. 0 *26 O. 47 0.08 O. 08 0.0011 0.001:{ O. 13 336
Varieties ________ ._ 7 **31,748 **124. a **61 +*6.05 H\. 91 **.71 **'. 0050 **. OO:~5 **3. 63 **2, 646 
Rows _____ ........ ~ 
 7 **:~9, 641, **83 *2.62 *.50 .0:1 .0009 . 0008 . 08 **624 ...--I 15, 2931 

~ 

Columns ________ 7 **109. 3 l. 97 .07 . 001.3 .0016 *. J8 *480 ~ 
Error _____________ 111 o85 11 .21 .06$,948 13.6 .87 **. 

7°1 .07 .0007 . 0010 182"""I 
~ 

1 ~ 
fI1 
1::1 
t.':l 

~ 
lXl 
>-3
!<" 
~ 
Z 

:; 
>-3 

fJ 
:> 

.... 
§
>-3 

~ 
t.':l 



• • • 
MEAN VALUI~S 

_d_'" -~ "'-"",""~-.,~.... - ...~ -,.,..'''"------"-
Spacing:2 inchcs ___________ 883 76.9 76 :n ~l 12.8 7.5 I. 07 O. 88 8. SO 427 

~ 
... ----,...4. illches ________ _ __ w_ .. __ 12.8 7.7 1. 06 .87 8. 88 438947 7S. S n 87.7

6 hlches ___________ 971 79.0 72 87.7 la.o 7.7 I. 07 .88 8. 92 420 l""l..... ---- "<:!8 inches __________ • .88 8. 82 433-_ ... -..... "" I,On 81. 5 72 a8..1 12.7 7. 7 1. 08 nj
10 inches _______ . __ 1.06 .87 8.64 43882.6 71. 38.0 12.7 7.4 l""l....... -... -- 1, 045

12 inches __________ I. 07 .89 9.07 437- ----_ .. J,06:J S2. 4. 73 :37. 9 12.8 7.7 g
14 inches ____ -. ____ 8:3. 9 72 a7.9 12.7 7.7 1. 07 .89 8.99 434 ....... -- -- 976

16 inchcs __________ 80.9 71 88.1 12.7 7.7 I. 09 .91 8. 86 439 o----- .. ~ 1,086 >:oj

Variety:A X D ____________ 1,088 80. I 75 87.9 12.3 7.5 I. 06 .87 9.29 404 UJ.. -_ ....... - 'tj
Acala 28 ____ , ______ 1,084 88.5 n 39. 0 12.7 7.8 1. 08 . S9 8. IS 463-...... ----Mixture b___ .- _____ 1,037 81. .: 71 88. 0 12.7 7. 6 1. 07 .88 8.78 441 ~ 
~- ... -.--Acala PlS-C. ______ 1,019 84.7 67 :38. 5 12.6 7.9 1. O·l .86 7.59 442"-- ... -.-'" ZAcala 44 ____.______ . 1,001 84. a 7:3 :31.7 l:t 5 8.0 1. 07 .89 9. 05 436 o..... _- ... 

:16.4. 1:1. 6 7.6 L 12 .92 9.50 4:36Acala 1517 H.B __ .. _ .. 
- - ......... 9'l7 7:3. l 70 o
-' 

Acala 4-42___ "_____ ....... 987 81. 8 76 as. 5 12.5 7.7 I. 05 .86 9.49 4J3 Z 
Acala 3:3_____ - _ - - ."" 

~ 

-~ .. -"" 
" 

-
"" 

9:l2 77.1 74 ;16.8 12. a 7. 0 I. 08 . \)0 9.11 432 ,... 
~ 

A\'ertlge___ . ___ ." -_ .. __ ..... 1, 006 80. 8 72 87.8 12.8 7.6 I. 07 .88 8.87 433 ;S--- o 
L. S. D. at 5-pel'ccllt ~ leveL ___ • ________ • __ .5 .a . o:~ .oa .24 H.... ,.. ...... - 97 a 1.0 l""l 
L. S. D. at I-perccllt t:l

levM. _______________ 
J :30 5. I 5 1.:3 .6 .0·1 .0·1 . :1:~ IS 

~- ... --- .. o"I . " o 
-_.. _--_.,-

~ • 1 asterisk indicates sigllificance at thc 5-perccnt Icvel; 2 aSlrrisks indicate' significlLnc(~ at tlte I-pcrccnt IcYe!. o 
b One-third each Acala 28, Acala 3:3, and Acala ,14. Z 

• 
~ 
CJI 
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TAm,B 1.1.-Upla.ml sp(Lcillfl-mrietll eJ:periment No. 51-5, Sacaton, Ariz., 1.951 
0:> 

MEAN SQUARES· • >-3 
t".l 

• • .. De- Percent.-. Fiber length . ~ 
Source of vana!,Jon, J' t age of Bolls I,mt. S'd I' t Fiber Fiber ~ spa~illg interval, or o~rfees,_ ,111" crop in per percent- in~rex iI;d~x st,rength fineness t"'vanety ree per acre first pOllnd age: 1 mdex 

t;jdom picking U. H. 1\£. Mean o 
~ 

Source of \'ariat:ioll: -p-ol-U-ld-S-!----- ~TUlllb-:: ------------~nChe-:I~-n-cJ-tC-: ---- -1"-£1-11.2/ :~ ~ ....Varieties. _"' :3 *212, 2~(i 12:3. I *12~ *~. \!~ *2'~f **2. 0 I. O. 0011 O. 0078 **2.3n **16, O!l~ Z
HO\l':L •• ,. _ .3 10,804 101.4 4.1 .3.6.3 .Ia .06 .0012 .0008 .22 6.l 
Column,; :) *200,721 80.0 * 1.::3a 5. :31\ .28 *.28 .0021! .0015 .08 *1,182 .... 
Error (a) ,.. , ._ (i 41,28\l 66.5 15 I. a3 .54 .05.00501.0017 .18 227 w:. 

Spacillg:"., :l **84, \l60 **1,156. () *41 **5. 1:3 .07 **.81 .00111 .0007 **.43 18(] ~o 

V X S._ .. _ \I *23,52!l **62.41 11 . <Iii .16 .08 .0012 .0008 .07 :167 ~ 
Error (b). ____ " I 36 ]0, 132i 18. Of II . (iO .13 .04.00081. ooon .07 25(] ?' 

.-----~----~---------~------~----~----~------ I:! 
t".l 
"d 
> 

~ 
t".l 
Z 
>-3 
o 
>:j 

;.
o 
::0.... 
C 
o 

~ 
::0 
t".l 

• 


http:1.1.-Upla.ml


• • 
-------
-------
-------

• 
?lmAN VALUES 

Spacing:
2 inches _____ • _____ ],2\)6 73 38. !) 12.7 8. I 1. 11 O. 8ti 7.80 47248. 6 
6 inches_. ____ -_ •• -- 1,244 ti5. ] 70 38. 3 12.6 7. 8 I. II .86 8.04 471 ... ---10 inches. ________ 1,187 (i5.4 70 38.0 12.7 7.8 1. 11 .8() 8.10 474 to:! 

ow. 	 ~14 inches. _____ 1,127 (j(i. 3 70 :H.5 . 12.6 7.6 J. 10 .85 8. 18 'H6 
Variety:

A X D ______._. __ ],342 5\). 2 75 :n.n ]2. n 7. !) 1.11 .87 8. 25 477 ~-'""--'-""-Acala 28 ... _. _..• _ . ...... _-_ ... - ], 2(J(j 58. !l 68 :l8.8 ]2. !l 8. 2 I. 11 .88 7. 45 448 
Acala :33________ •. 	 ()6. 4 71 a7.4 12.0 7.2 L 10 .84 8. 24 408 

- ...... ----- 1,176 	 ~ Acala 44 ____ .• - _ _ - ],071 UO. !l 71 :38. 7 ]2.7 8. 0 I. 10 .84 8. J7 471 
-- .. ---- C/J 

Average______ . ___ ••• _._ 1. 2.\4 (jl. 4 71 a8. 2 12.6 7. 8 I. 11 .86 8. 0:3 47:l 	 ~ 
C 

J,. S. D. for spacings at .6,_______ _ • J 	 . 20, _____ . _"_ ~ 5-percentleveL ______ .0< 72 a.ll 2 
J,. S. D. for spacings at o.8 _._. __ ._ 	 .21i,. __ ... _. __ _t-percent lev.eL ______ --.--. _ 117 4.2 -------- .2 Z 
J,. S. D. for varieties at ....

5-perccnt leyeL ____._ _ _ _ ___ _ 176 _____ • ___ 1 8 1. 0 I . (i .2 . 861 1;\ 	 !:l:l 
!:l:lJ,. S. D. for varieties at 	 .... 

I-pcrcent.leveL ______ 1_______ 1__ • --- ___ , ___ -.- ., •• - -- - ••• - ,- - .:~ I--~ ___ ~_I_,... __ ·,..,~ . 551 20 	 ot- -. >
;,3 
t'l 

• 1 asterisk indicates Rignificance at the 5-pC'rcent level; 2 aslerisks indicate significance at t.he L-percent: level. 	 t::l 

C o 

~ 

C/o:) 
--l 
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TABLE 15.-American-Egyptian spacing-variety experiment No. 51-6a, Sacaton, Ariz., 1951 

MEAN SQUARES d ~ 

Fiber length
Source of variation, spacing Degrees Lint per Bolls Lint, per- Seed Lint 	 Fiber Fiber ~ of free- per 	 strengthinterval, or variety ncre cent.age index index 	 fineness &?dom pound 	 indexU.H.M. 	 Mean t" 

ttl 

Source of variation: 	 Pounds N?llIIberJ)ntes ____________________ 	 Inches Inches lIfm.2/mlll.3 
2 *46,9!)4 460 *12.90 0.01 *0.88 0.0105 O. 0166 0.61 *2, 201 ~ 

Replications______________ • 2 8, 583 800 1.36 .49 .31 .0001 .0076 3.54 *],926Error (a) __• _______________ 4 3,090 349 1. 00 .51 .11 .0041 .0116 . 7] 250 ~ 
Varieties__________________ 	 ....2 8, 470 **1, 535 "'*4.04 **6. 50 **1. 78 **.0603 **. 2430 **1. 90 **166,446V X J) ___________________ 	 ....

4 5, 780 *224 .32 .40 . 13 .0022 .0011 .28 ], 142 ....Error (b) _________________ 12 16, 080 61 .42 .40 .06 .0023 .0052 .24 1,421 ~oSpacings__________________ 
S X J) 	 3 **188, 370 **321 **4. ] 1 .26 **.15 .0003 .0012 **.75 **5, 247 

~6 11,440 86 **. 70 . 13 .02 .0009 .0036 .06 832S X V____________________ 6 5, 561 71 .40 .08 .04 .0017 .0040 **. 22 874 f/lS X V X J)_______________ 12 6, 534 27 . 10 .]2 .02 .00]6 .0030 .05 659 t:1Error (c) __________________ 	 tr154 6, 199 48 . 18 .11 .02 .0013 .0024 .04 404 
_ .._.-	 ~ 

~ 
~ 
>-3 
o 
"l 

~ 
::tl ..... 

~ 
::tl 
t<1 

• 




• • 

-- --- ----

• 
MEAN VALUES 

Spacing:
2 inches _________ - _________ I I. 07 9. 25 508448 148 29. 2 12.9 5.3 I. 42--- ... --.~-6 inches __________________ -....... 4:l3 143 29. 0 12.9 5. 3 1. 42 I. 06 n.58 516 

10 inched __________________ 

~ 
140 ]3. I 5.2 1.42 1. 08 9. 54 521 t>:l--... 365 28. 5 

16 inches ____________ ._.-_. 1.41 I. 07 9.61 523 "1 
-,.. ..... 202 141 28.4 13.0 5. 1 "1 

Variety: t>:l5-17_________ ... __________ ("}402 1.45 20.1 12. !) 5. 3 1. 45 1. on 9. 58 537
]3-40_____________________ - -.. .." 

- .. 376 136 28.8 13.4 5. 4 1. 43 I. 14 9. 23 47!J 
l'illla 32 _.. ___ ... _.. _.. _.. ___ :37.5 148 28. 4 12.6 ij.O 1. 37 . !J8 9.67 534 0-.... >.j 

Avcrage _____ .. ______ ...... __ 38,t 143 28.8 ] 3.0 .'i. 2 1. 42 I. 07 I). 4!J 517 rIJ 

~ 
("}L. S. D. for Rpllcings at .'i-percent ....leveL__ .. ____ "___ .. __________ ! ,4 O. 2 .1 .13 10-- .., ~ - ·13 I -- -----!- Z 

L. S. D.-for "pacings at, I-perc('nl 0 
leveL _________ .. _.... _.... ____ .. _ 57 fi .3 .1 .17 15 

0 
! Z'" ~~!i:!o~ ~~iot;~_~t5"""o~'t 1_ _ _ ,_ _ _ _ 4 .3 .3 .1 

j- ~~~--J .04 .25 11) ....
L. R. D.-for variclie;; at 1-llPrccnt 1 ::::lleveL ______________ - .. ______ -___ .;. _______ Ii • fi .5 .2 I .03 1 .Oli .35 21 ::::l ..... 

0 

~ " 1 asterisk inrlicates "igrJifieance at, tire .'i-perccnt Il'\'cl; ::l asterisks indicate significance at the I-percent level. t>:l 
0 

("} 
0 
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0 
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TABLE 16.-Upland spacing-variety experiment No. 51-6b, Sacaton, Ariz., 1951 

MEAN SQUARES a 

I 
 Fiber lengthDegrees BollsSource of variation, spacing Lint per Lint per- Seed Lintof Cree- perinterval, or variety acre centage index indcxdom pound 
U.H.M. Mean 

Sourcc of variation: P01l1ld.~ Number Inches InchesDatcs ___________ .. ________ 2 H)2,326 94 R 84 2.54 O. 04 O. 0462 0.0274Replications _______________ 2 249, 725 304 1: 19 1. 85 *. 29 .0138 .0162
Error (a) __________________ 4 221),521 1)7 2.91 .53 .03 .0096 .0112Varietics __________________ 2 "*352,626 **260 **8. 08 **20.41 **10.85 .0006 .0039V X D ___________________ 
 4 14,781) 6 .08 .46 .12 .0009 .0008Error (b) _________________ 12 27,885 32 .27 .48 .15 .0014 .0018Spacings__________________ 
S X JD ___________________ 3 **319,4.90 **59 .50 . 15 .02 .0016 *.0021 


6 12,822 4 .17 .03 .02 .0006 .0010S X V ____________________ 

6 30,328 8 .12 .06 .0005 .0005S X V X D _______________ 
 .38/12 15,756 5 .03 . 10 .05 .0012 *.0016Error (c) __________________ 54 20,551 9 .29 .12 .05 .0008 .0007 

Fiber 
strength 

index 

1. 23 

1.81 
1. 83 


**2.33 

.40 

.13 


**.37 

.07 

.02 

.13 

.08 


Fiber 
finencss 

lIflll.2/mm. 3 


*7, 743 

776 

671 


**14,466 

143 

829 

325 

233 

667 

228 

337 


• 
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--------
--------

--------

--------

--------

-------- -------- -------- -------- -------- ----------

----------

:i:, 

MEAN VALUES 

Spacing:2 inches ___________________ -------- 930 74 38. 0 12.2 7. 5 1. 09 O. 85
6 inches ___________________ 865 72 37.8 12.3 7.5 1. 10 .86
10 inches __________________ 768 71 38.1 12.2 7. 5 1. 08 .84

16 inchef1____________ -- ____ -------- 682 70 38.1 12. 2 7. 5 1. 09 .86 


Variety:

Acala 28 __________________ 
Acala 44 __________________ 911 70 38.5 12.2 7.6 1. 09 .85 


-------- 809 70 38.0 13. 0 8. 0 1.10 .86
Acala 33 __________________ 713 75 37.5 11. 5 6. 9 1. 09 .84 

Avcrage ________________ 
 811 72 38. 0 12.2 7.5 1. 09 .85 


JJ. S. D. fol' spacings at 5-pcrcentIc\'cL_______________________ 78 2 .01 

JJ. S. D. for spacings at I-perccnt
lcveL_______________________ 

-------- 105 2 -------- -------- -------- -------- --------
L. S. D. for varieties at 5-perccntleveL _______________________ 

-- ... ----- 86 3 .3 .4 .2 -------- --------
L. S. D. for varieties [l.t I-percentleveL _______________________ 

-------- 120 4 .3 .5 .3 -------- -------
~--------

• 1 asterisk indicates significance at the 5-percent level j 2 asterisks indicate Rignificancc at the I-percent level. 
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TATlI,E 17.-Upland spaciny-variety experiment No. 51-7, Sacaton, A·riz., 1951 
~ 

MEAN SQUARES· ~ 

De- Percent-
Source of variation, age of 

spacing interval, or grees Lint crop in of free per acrevariet.y dom first 
picking 

- --~-
Source of variat ion: Ponnds

Varieties __________ 11 **118, 744 **1,876.4-
Replications _______ 2 **a Hi, :38(i *721. 7 
Error (a) __________ 22 23, 689 151. 7 
Spacings__________ . 1 *100,950 **(()7. 7 V X S ____________ 

11 :30, :3:30 **(i7. 7 
Error (b) __________ 24 14. 801 J 7.7 

--~ 

Bolls 
per 

pound 

NI/mller 
**488 
**a08 

15 
**82a 

16 
() 

I,int 
percent

age 

**86. 04 
**2.6(l 

.28 
**6.61 

*.64 
.2(i 

Seed 
index 

**18.07 
.40 

17... 
.28 
.38 
.21 

Fiber length 
Lint 

index 
U. H. lVL Mean 

Inches Inches 
**2. 89 **0. 0267 **0. OHIO 
**.87 **. OJ 18 **.0148 

.06 .ooon .0005 
**1. 81 **.00(l8 .0014 

*. 14 .0006 .0009 
.05 .0005 .0007 

Fiber 
strength 

index 

**a. 85 
.09 
. 07 

** I. 43 
.04 
.07 

Fiber 
fineness 

1'Ifm.2jmm.3 
**7, 967 

553 
418 

**4,396 
*748 

284 

~ 
C 

~ 
t:d 

~ 
tr.f 
1-3 

Z .... .... .... 
o 

~ 
rJl 

t:> 
tr.f 

~ 

~ 
~ 
~ 
t; 
~ 

I
tr.f 

• • • 
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-------

-------

-- -- - - - ---

• 
;\IEAX \'ALUES 

Spacing: 
2inches (un thinlled)_ ------- 1,005 62.8 75 36. 7 12.5 7. 2 1. .13 O. !)I 7.63 459 
12 inches (thinned)_ 930 66. I 71 :37. :3 12.6 7. 4 1. 11 .90 7.92 448 

Variety: 	 t'j
A X D~___________ 	 "!l----- ... - 1,218 40.4 72 :37. 8 .12.0 7. 8 I.U .00 7. 55 446
Acala 4-42_________ ------- 1,084 57.4 67 38. !) 12. :3 7. !) I. 12 · !ll 8. 09 456 ~ 
Acala 28____ . ______ - ... ----- 1,054 46. ] 67 39.0 12. 2 7.7 I. J.4 · 9] 7.02 480 gAcala 33___________ ------- 1,051 68.9 72 38. 2 11. 7 7.2 1. 09 .86 7. 75 469
Acala 44___________ 1,045 65. ,j 6!) 38.6 la.O 8. 2 1. 12 .89 7.67 458 o 
Deltapine Fox_____ . ------- 1,019 87.0 85 30.9 9. 7 6. 5 1. 00 .85 7. 25 451 "1 
Acala 29-16________ ------- 963 70. I ;"0 35. 5 13.4. 7. 4 1.14 .93 7. 79 459 U1 
Acala 15170. ___ . __ ------- 909 82. 5 74 36. 1 12. 8 7. 2 J. ] i) .92 8.60 488 ~ Deltapine 15 _______ 890 88. 4 02 38. 0 10.0 n. ] 1. 03 .82 7. a4 417 
Mesilla Acala •• ____ -_ ........ -... 839 78. 7 72 3a. 6 la.9 7. 0 1. 28 1. oa 8. 67 483 

Mcbane Watson __-_ 825 46. !J 58 36. 3 14. 'l 8. 2 1. 0] .83 6. 29 406
Hopi Acala 50______ .,.------ 717 42. 0 79 :31. 6 14.0 6. 4 1. 12 .95 9.26 431 o 

---~--,.. 

!1'.Average________ . - ... - ..... -- 067 (H. 5 n :)7. 0 12.5 7. a 1. 12 · no 7. 77 454 *.....-----.......~... 
 ::0 
L. S. 	D. for spacings at; ::0 

5-percent leveL.. ____ 58 2. I 1 .2 . I .01 ---.., ... __ .. O. 1:3 8 8-- .. 	 -- --' ~ ~,--

L. S. D. for spacings at 	
8
> 

i-percent leveL______ 
"" -- .. " ..... .... ,..--- ..... - 2.8 2 .:3 - -. - .. . I .01 -. .18 J I t'j 

L. 	S. D. for varietk~s at 
~ ~ 

t::I 
5-perccn t leveL _____ 184 14.7 5 .6 .5 .3 .04 .O:l .32< .... - ...... 25 C")

T... S. D. for varir:ticR at 	 o 
I-perccnt. leveL _• ___ "" ......... ..... - 250 20. 0 6 .!l .7 .4 .05 .04 .44 aa 


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

a 1 asterisk indicates significallcc at t.he 5-percellL level; 2 asterisks illdicate significallce at t.he l-percellL level. 

w::. 
~ 
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TA ELl] 18.-American-E[J]/ZJtia..n 8pacin[J-va.riety experiment No.1, combined analyses, Sacaton, Ariz., 1950 and 1951 :t 
MEAN SQUARES,· ANALYSIS A 

>'3 
l!l 

Percent- Fiber length 
lfiherSource of vllriation, IDegrees age of Bolls FiberLint per Lint per- Seed I.-int strengthspacing inten'III, or of free- crop in per fineness ~ eentage index index Q

variet.), dom first pound U. H.M.\l\lean >
acre index

I picking t"' 
t:J:j 
c:lI j'fm ../mm.3 t"'

Source or variation: Pounds I ! Number Inches filches 
Years _______ • __ ._ **851.8 **56,827 **14.6.85 0.01 **9. 7:3 *0.0067 O. 000.1 **:3.2:3 **14, 280 ~ 1 **953,75:3
Spacings____ ~ _____ 7 "'6,1661 **:384..•J 93 1. 6a · 17 .08 .ooon .0017 .06 1, III ~ 
S_ X. \' Error (1\) __ 7 5,771 18. \I **226 .54 · 16 *.09 .0010 .0011 .04. 4.51 Z 
"artctICs _________ ** 1. 84 **.01:301 **.0277 **.76 **6,697 .....7 **6:3,251 12:3. .1 497 **22.81 **6. 70 ......03 168V X Y, Errol' (b) •• 7 4.,4621 :33.6 **1.'54. **2.37 **.4.9 *.09 .00071 .0015 
Rows in years _____ 14. **17 5021 *39.51 **108 26 *.23 *.08 .0009 .0016 .02 471 0"'" 

~ 

Col ulll ns in yt·arl'._ 1·1 ! 7; 132\ **88. oj **200 ** 1. 13 *.28 *.08 **.002t{ **.0032 **'. 2'l 248 
Error (c) _________ j 70 ' 4,991 20.4 44. ..261 · 12 .04 .00061 .0010 .03\ 311 ~ 


I I 1 ~
.------'.. 0

}\IEAN VAT,DES, ANALYSIS A t'; 


______ ~.._c~..,.........___ " ._.~ 
"d
__ ..... :.
~ 

Spacing: I 
~ 
>'3 

a5.5 150 29. a 1:1. :3 5. 5 1. 45 1. I:~ 1l.28 4.854. incl!t':;, 709 ....!-. - '- 29.2 13.4 5.5 1. 4.fi 1. Iii 9.39 487 l!l8 inches. - - ,.. 'i01 :3:~. 0 143 
12 inches 666 nl 144 29.0 1:3. a 5.4. 1. 45 1. 14 n.37 492 Yo 

>'3 
.16 inches_ l---

~ 

637 29.2 I·J5 28. 9 13.4. 5. 5 1. 44 1. 1,1 9.40 498 
0_\ -0'- 

20 inche:; 570 28.1 148 28. 8 13.3 5.4. L ·J6 1. 1.4. 9.50 504 t:rj 

24 incheil 579 26.2 144 28.8 13.3 5. 4 1. 44 I. 12 9.42 500 :.
28 inches __ I- 530 22. 1 146 28.6 13.4. 5.4 I. 4.5 I. 15 9.45 508 0 

~ :32 inches, _ , 503 22.2 148 28. 3 13.6 5. 4 1.45 I. 15 9. 42 504. ..... 

- ~. j. 

Q 

@ 
>'3 
c:l 
~ 
l!l 

• 




• • • 
VarieL\':5':17___________ .- _______ 686 32.0 145 28.8 13. :3 5.4 1. 49 1. 1.4. 9. 30 521

Pima 32____________ • ___ _ 678 25. 8 150 28. 0 13.2 5.1 I. 40 I. 06 9.48 5083-79___________________ _ 647 aO.9 154 :31. 7 13. J 6.1 I. 44 I. 14 9. 1.7 48027-9 ___________________ _ 626 29.5 .152 28.4 13. 1 5.2 .1. ,17 I. 1;~ 9.27 518
Mixture b_________ _______ 608 27.8 14B 2S.5 13.2 5.3 I. 44 1. 15 9.:H 500Pima 46________________ _ 606 25. 4 144 29. J 12.7 5.2 I. 44 1. 1,1 9. 54 50216-59 __________________ _ 

524 31. 5 141 28.0 14.9 5.8 I. '16 1. 15 9. 85 46() MAm!lak ______________ :. __ _ 519 25. 6 J40 28. 6 13.5 5. '1 I. 47 1.22 9.26 488 ~ 

~ 
612 28.6 146 28. 9 13.4 5. 4 I. 45 1.14 9.40 497Ave-age_ -----."r------I----____ ~ 

IJ. S. D. for spacings at
5-percen(, level. _____ ,______ • ~ 64\ 3. 6,______ --,-- ------,----- ---,-- - ... --- i- ---- - --,---- •• - -,- -- -- .•• -,------ ----

L. S. D. for spacings at
I-percent; leveL _____ , ______ _ 

9~1 5. 4 -------- ------:"'--------1"---". -- -,-- -.. _~ __I--- --:--'- -, . ---- .------ --"- ~ L. S. D. for varieties at o5-percent le\'eL _____ , ______ _ 56 __ • ___ .__ ________ . G .2 ,O~, .0.\J.,~1 1 . 151 JJ ~ L. S. D, lor varieties at o.I-percen!, leveL _____ ,______ _ sa ,__ .. ______ ._______ _ 1.9 .9 .4 .0:3 I .05 .22 ]G 
________ __ ______ ____ ____ ____L-___J____~~ ~ ~ ~ ~_ ~ 

l\n~AN SQUAR1~S,· ANALYSIS B ~ 
t:I:j

I 8Source of variation:years ____________ I *"95:3,75.3 **851. S **56,827 **146.85 0.01 ~*9. n **0. 00G7 0.0001 "'*:3.2:1 **14,280 ~ 
Spacings __________ M7 **96,166 **384. 4 93 **1. 63 · 17 .08 .OOOG .0017 .06 **1, .111 t::1Varieties _________ 7 **63,25.1 **123. 1 **497 **22.81 **6.70 **1. 84 **. OlaO **.0277 **.76 **H,697Y X S___________ 49 5,559 **44.6 57 .46 · 13 .05 .0008 .00.17 .06 :325 oV X y ___________ 

7 4,462 3a.6 ]54 **2. a7 *.49 .09 .0007 .0015 .0:3 Hi8S X y ___________ 
7 5, 771 IS.9 *226 .54 · 16 .09 .0010 .0011 .04 451 ~ Error ____________ 49 8, 609 21. 0 94 .30 · ]8 .05 . 0008 .0012 .06 326 ~ 

a 1astcrisk indicates significance at, the 5-percent. level; 2 asterisks indicate Significance at Ute l-pcrcent level. 

b One-half Pima 32, one-half Ainsak. 


~ 
c.rt 
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TARLE 19.-American-Egyptian spaciny-variety experiment No.3, combined analyses, Sacaton, Ariz., 1950 and 1951 ~ 

l\IEAN SQUARES,· ANALYSIS A 
----.--.,. 

I Percent- Fiber length 
Source of variation, Degrees age C!f Bolls Fiber

Lint pcr Lint per- Seed Lint -------- Fiber
spacing interval, or of free- crop IIJ per strength

acre centage index index fineness
variety dom first pound index iU.H.M. Meanpicking t' 

Source of variation: Pounds Number Inches Inches klm.2/m7ll.3 ~ Years ____________ 1 *238, 915 *3i2.2 **32, 163 **22. 96 O. 26 **1. 97 O. 0013 O. 0053 **2. 52 118 t';1
Spacings __________ 3 **298, 971 **1,361. 8 179 *7.04 .05 *.61 .0002 .0004 *. 41 *3, 103 
S X Y, Error (a) __ 3 783 10.4 39 .47 .04 .03 **. 0025 .0017 .02 258 ~ 
Varieties _________ 7 117,840 117.9 **9, 150 26. 75 **11.36 2. 60 **. 1370 **.0497 **.58 **14, 908 .... ....V X Y, Error (b)_ 7 **56, 329 *09. 3 **518 **0. 80 **.40 **1. 04 .0007 .0014. .05 1,221 JI;.

Rows in years_____ 14 **20 542 **81. 1 **122 *.98 *.22 *.08 .0005 .0014 .04 *501 o 
Columns in years__ 14 **28: 740 **82.3 **584 .65 **.63 **.19 **. 0044 0039 **.28 *507 
Error (c) _________ 78 6, 205 29. 7 ,j!) .46 . 10 .04 .0006 **..00081 .04 254 ~ 

!T' 
tl 

MEAN VALUES, ANALYSTS A t;j 
"d 
>
:.:I 

Spacing: 1
670 45.5 140 20. 9 13.3 5. 7 1. 376 inchcs __________ 1. 09 0.22 2 ~ 

14 inc:hcs _________ ------- 606 38.7 137 20.5 13.3 5. 0 L 36 1. o!) n. 30 o ttl 
Z22 inches _________ 533 33.5 140 29.2 13.3 5.5 1. 37 1. 10 0.40 6 8 

30 inches _________ 1.00445 30.0 143 28. 8 13.2 1.37 9.37 5 o 
Variety: I:j 

Hopi Acala 50 _____ 724 34.8 84 30. 8 14.1 6. 3 1. 15 .08 9. 53 5 

------- 5. "" 

I 
~ Pima 32 __________ 643 33. 8 153 29. 0 12.6 5.1 1. 3\l 1. 05 n. 37 o :.:I7-42 _____________ 568 3n.1 152 29.0 12. 4 5. 2 1. 40 1. 14 0.40 6

16-55____________ 561 36.2 144 20. 9 13.5 5. 8 1.43 1. 14 O. 27 2
14-29____________ 555 35.1 152 29. 8 13. 1 5. 6 1. 41 l. 12 1 n. 14 \)------- j 

10-~4 Ii 1:~ B7.0 132 26. 8 13. 9 5. 1 l. 35 1..07 I n. 07 7 

ttl 

http:0039**.28


• • • 
3~76_____________ _______ 47\), :1!).0, 1571 ao. oj 12. a fl. -I I. an I. II 0. aa 471 
HI-5U ___ ._ .. ________ .___ 4641' ·11. \)r 144 28.:~ 14.5 5.7 I. 4H . l. L3 !l.G5 458 

Averagc_,_____________ 504- :17.111=--.1401 29.:~ J3.:{ 5.5 1.a7 j l.0\) I 9.34 463 

L. S. D. for spacings at I I I I I5-pcrcclltlevcL. _______ .___ 22 2.01.." ._. .5 ______ ,_ .J ________ 1._______.11 13 
t:'jTJ·l:p~~!~~.~~~~t~~~:- _._____ 411 .1. 7L,·· ___ II. __ .____ -.-.---- ------.- __ . _____ 1________ -.-.-.-- ---------- ~ 
'"lL. S. D. for mrictics at; ! r=;

5-percent level... _____ . _ .__________ • __ ---------1 H) - -_____ .5 ------." .02 .0:3 .182!) o 
8L. S. D. for varieties at 

I-perccntlevel. _,,-- • --- --- __ ._._. ==L 28 - .8 ---.---- .03 
I 

.05 .27 43 o."j 

~ :'IlEA};' SQFARES,· A?iALYS1S H ;.
£3 
~ 

Source of nuiation: j: I I a 
Years"._ . .•. 1 **2:38,\113j **:112.2**:12,103 

Ii 

**22. !)Ii) 0.20 **I.!)7 O.OOla l 0.00.53 **2.52 118 o
Spacings.. ___ . I :3 **2!!8, \.171[**1, 3(;1. 81 17!) **7.04 .05 **. 01 .0002 .000-1 **.41 **3, lOa ~ 
Vnrietie;; _. __ '.1 7 **117,8'10 *117.!l **0, ISO, **20.75' **11.:j(j **2. no **. 1:370 **_ O-I!!7 **.58 **14, 908 
V X S.. . . I' 21 10,27S 55. ;\! 182' .01 .W .07 . OOOU .0014 . 10 271} ~ 

H 

,...!' ... **-.. ( '( . J **- *. -10 .0007 _0014 .0.5 **1 221 ~\. X ! -.. _.. _ .' n6, Z2:1 (,.1. ,II n.] ~ **0. S!J **1. 0-' ,..,
S X L ... _._...:) ,S.l 10.·1 .~.) .47 .0·.\ .oa .0025 .0017 . 02 ' 258 a 

;.VXSX Y, Error(nLi 21 11, !J21 :Hi. (i UO • -10 . 1:1 . on .001.5 _0017 .0.5 2:3S ,..:; 
Within V X S X Y, t . I t:J 

l<::rror (IJ) _ ~_~ 6·1 II, 0581 ·11. 81 12·' . -Hi .22 . on . 0010 .0011 .07 ano o 
o 

" 1 ast{)risk indicate::; l'ignificance at the 5-{ll'rcnllt lnvpl; 2 a::;tcriskll illdicate signifit·ancc at the l-pcrccnt level. ~ ..., 
o 
Z 

~ 
--.J 

http:1._______.11


• • • 

00 
~ 

TADLE 20.,-Upland spacing-variety experiment No. ,L combined ll.nalyses, Sacaton and 111esll., .Ariz., 1950 and 1951 

MEAN SQUARES,G ANALYSIS A 
0-3 
l"l 

Percent. Fiber lengt.h o 
age of BollsSource. of. variation, IDegreesl I"int per Lint per-I Seed I"int I Fiber I Fiber ~ spa?mg mterval, or of free- acre crop in per I I s~rength finenesscentage index index

vaflety dom first pound llldex CS 
U. H. Mol Meanpicking ~ 

b:1 

Source of variation: POllnd~ II N1I'Inber Inches Inches Ilhn.2/m1n.3 
d 
~ Experiments b ___ __ 3 **],507,44G**2S,:HH.:l **1, lli4 **7. 34 **.5. 10 **::1. 03 **0.01.70 **0. 07:~1i **14.25 **IO,051i l"l 

Spacings__________ 1 .0004 *. 30 218 >-37 52, 321 **431. :~, 'I'*Ii!! .49 .05 .04 .0004 
S X E, ]~rror (a) __ 21 **45, !lOG 3n. 21 8 .74 *.20 .08 .0010 *.0012 *. 12 2:32 Z
Varieties ______ • __ 7 **1J1,04(i 442. ·11 **280 **1(i. 72 **fi. .57 **2.01 **.0051 .0027 **18.4(; **8, 725 ..... .....V X E, Error (b). 2] *19,410 **Ini. Of **21 **1. :l:3 **.4:3 .07 .0012 . DOli .07 **7(ji. 
Rows in experi- o '"" 

mClds_______ . __ 28 **4 -(J 1)- - '1''1'?2'),w ~. -I **40 **.4:3 *. JO **.00151 **. DOlo *.081 **:Hi8• nn **1. 19, 

dColumns in experiments__________ 28 **55,828 **(i1i.8! **14 ** 1. :{2 **. an . O~ **.OOlil **. 001~ **. 201 2;H Ul 
Error (c) ______ . __ 7 • (jl . 12 .05 182140 10,703 2H.01 .Olil .000'1 .000i t::l 

l"l 

~ ;\Il'~:\:\ VALUES, AXALYSIS A 
~ 

~~--..~--, 

~ 
Spacing: l"l2 inche!i ______________ . __ J,050 55. {} 72 38. I 12.0 7. 8 1. OD 0.87 8. 83 440 Z4 inches ________________ _ >-31,045 (i 1. 8 G!) 38. 1 12.7 7. 8 1. 08 .87 8. ;{2 441

6 inches ________________ _ 1, 002 64.5 (i8 37.9 ]2.7 7.7 1. 08 .87 8.,14 434 o 
8 inches ______________ . __ 1,032 li4. li OS :37.8 12 7 7. 7 1. on .87 8. ;{8 4:38 "J 
10 inches _______________ _ >080 (i5. !) li7 38. I 12.7 7.7 1. 08 .87 8. 40 440 o12 inches _______________ _ \)78 fi5. H (i8 38.0 12.8 7.8 1. O!! .87 8. 54 440
14 inches ______________ _ 9:37 G5. (j OG 38. I ]2.7 7.8 1. 08 .8(l 8. 1i2 4;{8
lG inches _____________ ._. !)07 !i4. 2 07 :37.8 12.8 7.7 1. 08 .88 8. 55 443 

Variety:
A X D ________ ·--1______ .· 1,094 5ll.1 74 38.2 12.5 7. 7 1. 08 .81i 8.81 417
Acala 28 _______ .-. ______ _ 1,05!) 5ll.0 (Hi 38. a 12.7 7. 8 1. on .88 7. !l2 41i5 I 



• • • 

---

.l\lixturc c______ .. " ... 1,012 6a.0 (is ;;8. 1 I 12,5 7.7 !. 00 .87 8. 26 452 
Acnln33__________ . !J!J(j 	 12. I 7. I L 00 .87 8.74 445--

~ 

-	 GO. 0 70 :-37. 2 IAcnln PJ8-C_______ 	 12. (i 8. 0 1. 07 .86 7. 15 44:J 
~ - -. !J70 G5. I G4 ,38.8 -

Acaln 44____ .. ____ 	 .87 8. 62 444n57 (ill. 8 Iii :38.2 13.2 8.1 1. 08 
Acnln 1517 JlB ___ .. .. !l5Ci no. 0 (in 3n. (i Ja. '1 7.7 1.11 .80 !J. 00 431 
Acnla 4-42____ . " 

", 

(is, 5 12.ll 7. () 1. 08 .87 n.08 418 

7 , ..... ..- ... 

- .......... 048 70 a8.5 

------ ----	 .. ----- .----.---- -----

Average______ ,,_ .. 
-~--	

.87 8. 45 4:39 tzj 
. -_.. nnn (ia. " n8 ;~8. 0 J2.7 7. 8 1.00 	 "'i 

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

~ 	 .-------~~-~. ---~----.-''' ~ L. S. D. for Rpncings nt 	 (') 
_ 7 ._ ~5-percenj, IevcL. ____ 

- ~ .. ...,- a.2 .1. ____ ._ 	 - - -- .. ..... --".. .. - . IS - ... -"'"------ >-'3~ 
~ ~ ... ,"- + +- 

1,. S. D. for spncing~ nt 2 _____. _._ 	 0I-percent leveL. ____ 	 4. 4 .... ..-~~ ~ ~ -- - ... ..- ...... .., .. --- --,... ... -.-- -- .... ------~--- --"- --	 "'i 
T" S. D. for v!l.rietie~ at 

~ 

5-perccllt .level. _____ -? 	 .(i .a . I .02 .14 14- ....... - 1- - -- -_.. ~ 2 -... ---~-- Ul 

],. S. D. for varieties at 
~ ~ 

J -percell t lcvel __ .. __ no :l .8 .5 .2 .02 _.... ------ .19 20 (') 

-_.. ,.,.. .---. ~ 
~ ... ~... - ... <- -- ~ - *,-

MEAN SQUARES,· ANALYSIS B 	 0 
~---',"-

~.... -. -+"._.>---- ~---- Z 
.....Source of variation: 

**J4.25 **10 05n ~ 

Spacings_______ .... _ 7 *52,a21 **4:1.1. 3 **ti8 .4!) .05 .04 .000,l .0004 **. an , 218 ....Expcrirnen ts b __ , ... :3 **I,5!l7,44(i **28,;N(}.:3 **1, ](j4 **7. :14 **5.10 **;3.0:3 **0.017n **o.onn 	 ~ 

0Vnriclies____ . _____ 7 **01,04(i **H2. 4 **280 **16.72 **5. 57 **2.01 **.0051 *. 0027 **18.4(i **8 725 	 >v x S ___________ 41) 24, 780 5(i. n 14 .80 *.27 . on .0000 .00lO .07 ' 205 >-'3 
V X E._______ . __ 	 trl

21 19,410 '1<* I 0 1. !) *21 *1. a3 **.4:3 .07 .0012 .0011 .07 **761 t;jS X E ___________ 21 **45, !l01i an. 2 8 .74 .20 .08 .0010 .0012 .12 2:32 
Error .. __ .. ____ ' _... 147 21,701 6.1. 2 12 .70 . 18 .07 .0001) .0010 .08 221 	 (') 

0 
>-'3 

.~. -~~.....--~ 
-~ 	 -- >-'3 

"1 asierisk indicates significance at t,he 5-pcrcellt lo\'el; 2 astcri:;ks indicate sig"nificnllcc at the I-percent level. 	 0 
Z 

b 2 locM,iolls X 2 years. 

c One-third each AmLla 28, Acaln aa, alld Acaln 4,t 


~ 
~ 
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TA m,I'; 21.-(l0(fjicient8 of varialion jor 11 chamcleri.stic8 in 14 indit>idunl f'.r.perhnenls nnd 3 combhwd e:r.periment8, 01 
Sa,cnlon ad/,d J\I[e8a" Ariz., 1950-51 o 

I Perce~t~~-~-i-'- .. -. ·--··---·-Jljber lengt.h 1-3 
t.".l 

J .. (, I age of Bolls I Lint; S I I J' 	 1 FiberFibcr BrushExperiment No. I -I~cr~pr! crop in p.pr percent;- in~l~x ' il;::~'~ ! "Iircngth fill!'  weight1 . fir~t pound ngp IT H. M. IV1eall index IH'S:; 
0 
~ 

il l1cklllg 1 :.-I ' . 	
0 

t< 
t:::l1 Perrent ! pern!1!I,"'!Perrcnl Pan'!!l i··per:=- per('rn;l';~:rce1l1 '~Pl'rrenl 1----Percenl Percenl Percent 0 

50-1- ___·________ . _ i 10.7 16.7 ! -1.0 I L 7 j 2.3 a.. 2 1. 9 3,1 	 t<1.6 3.n -------- t<50-2 - ___ . _ ___ -. _.., 10. 7 10. 5 I 4. 2 I. S 2. 6 3. S 1. :3 2. 5 2.3 2.6 t:l 
~-------.50· 3 - - - • - - ,. - .. __ 14. :3 12. 1 I 5. 0 2. 0 2. 7 ,.I. .I 1. 6 2. 6 	 ...,2.2 3. 2 -------- 1-3 

50-4n•. _ ...• , .. , 10.!J !J.S a.S l.n I 2.:3 a.5 2.·t 2.S :3. 1 a.2 ~""------50-'lb. . . __ .1 1 I. 7/ 5. 8 : :3. 1 2. 1 2. 7 2. 6 2. 0 a. 9 2.6 a.5 	 .... -,------ ....51-L.. 112.5 1-1.21 ·I.S 1.8,2.8 4.2 1.3.2.5 2. () a.l Hi. 5 ... 
51-2_.... 112.1 15'!!'1 5.7 2.lj 2.71 :3.1 1.71 :3.2 2.3 a. fl :3I.fl 

1 	
/?,,)1-3 _.. . I :3. :3 I7. 2 .1. !) 2. 5 2. I j a. 0 I. !l 2. 5 2.2 a.7 l:t 3

51-4 n • - " .. I n. I I ]5. ·1 a. 8 I I. 7 I 2. :3 2. 8 2. 2 1. !) 2.5 2.lj ~ 15.8
51-·1.1>_• ! fl. a i 4. 5: .1. 6 : 2..1. :1. ;j 3. -I- 2. 4 j 3. 5 2. G a. 0 -........ ---- !Jl 

51-5. __ --'--1 8.al 7.0j ·1.61 2.0 2.n, 2.6 2,513.5 a.2 3.4 11. 7 I:;j
51-0a -- - ____ • __ 20. (; I !\f • 4. 8 I I. 5 2. 5 j' a. I 2. 5 I 4. 0 2. 1 a. n t:l- ...... ""- ... - >'d51-0\). - -. • _ ., _ 17. 0 I ~'I I 4. 21 I. 4 2. !l 2. !l 2. 0 i :3. 1 :3. 6 3.8 --_ ... - .... -- :.5.1 -7." - _j 12. ·1 G. .j I 4. 2 1. -1 ;l, 7 I a. 0 2. 0 I 2. !) , a. a 3. 7 ::d 

1-3 
!;;"

A,'('mgl'. . "i--12..I_e 11. 3 ,-.~I I.!l 2.7;' 3.2 !=- 2. 1 2..5 1---...I-3:()j-- a. -1 17.8 ~ 
~ Combined expcrimcnLR I I I II ' I I I ' 

(1 11-0 ·1()-1)· I ' i 	 I 
1-3 

. n - . D .! 	 I t I j : : 01 (50-1nnd.'il-l) _____ 1 Il.fi, 15.7, -I.nl 1.81 2.G, a.7 l 1.7' 2.8i 	 >:;j1.8 :3. 0 
:i(50-aand51-a). ____ '.' 14.01 H.B 5.. 01 2.;{11 2." I! a.5 1.8 1 2.(i/ 2. 2 	 :.a.5 -... -... -~-- 4)·1 (50-4a, 50-·11), 51-·.111, i I 	 ! 

::dand 51--1))) ________ ., 10.:l: 8. 0 .1. () 2.1 2.8, :i. 1 j 2.·' 3.0 2.7 :t 2 I-< 
, , I I 	 ---- .. --- a 

0
.'...---- t< 

I "IV1" indicates I,hut duta werc not takt'n. 	 1-3 
q 
::d 
t:l 
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• In the Upland experiments, lint index appeared to be little affected 
by spacing. 

Fiber Length 

Fiber length was not affeeted by spacing. 

Fiber Strength 

~omewhaL wrakrl" fiber Wil,S produeed H,L close spacing in 8 of tIl(' 
(\:\.1>t'riIllelJts (tablC' 2), nnd in no C'x1Wl'imcnt did dose spaeing result 
in stl-onger 11bN. 
~Iaximum strC'ngth of Anwri('n.n-l~g'yplian ('oUon oe(,U1Ted at spae

ing of 20 to 28 il1('hC's. III the Upli1nd sel'ies, i1lso, grei1test strength 
o('cuIH'd in the upper spi1eing ritnge, ni1l11ely, 12 to 16 inehes. 

A significH,nt inLemetion bcLween spi1cings and Yi1r-icties i1ppeal'ed 
only in ('xperinwnt 51-6il, (table 15). 

Fiber Fineness 

• 

The American-Egyptians pl'oy('(1 to be somewhat sensitiye to SPi1C'
ing withl'espc'cL to fineness. In 2 C'xlwrimcnts dose spaeing resulted 
in slightly con,rser filwl', and, in no instance did it induce significantly 
finer fiber (titble 2). OIl!Y 1 'Gplalld expt'I'iI1lent rcyealed lui effect of 
spacing on fiber fineness. In that exp(·riment, 51-7, the fiber from 
plants spu('ed 2 in('hes apn,rL provt'd to be finer (table 17) . 

Spinning Performance 

In the spinning test, 1l1n,de on lint samples of 4 Upland vnrieties 
gl'o\\'n at 4 spiwing int('rvlIls ill t'xperinwnt .51-5, yam strength 
in('rl'nspd us spacing intrrnLi I('ngt\tl'n('d (tabiP 22). This result is 
in f\,gn'eIll('nt \\'iih the Lrrnd observed in thi1t l':\l)eriment in rcspect 
to l'fLW fiber sll'l'nglh (tn,ble \4), Other (,(f('ds aI'e not so cleal', but 
yn,rn appC'lLriU1e(' WHS significH,ntiy I)('Uer 1'01' the cotton fI'Om plants 
spu('ed 14 inchC's 11,Pil,l't. 

Brush Weight 

In the 5 ('xpl'rillH'llts in whieh brush \\'I1S \\'cigiJNI, dose spselllg' 
resuItNI ill grcilter product,ion of brush (table 2:3). Brush weight 
avemged from 2,914 to :{,562 pounds pL'!' acre ill Lhe 3 Amel'jean
Eg)l),tin.1l ('xperim('nts and a,18,5 n,nd 5,408 pounds p('r n,tre .n the 2 
lJpl11nd ('xperinlPnts, 

In t.hese pari iculiLl' (':\l)('I'illl('lltS, bmsh production yltl·ied with 
spacing in Illuch I h(' sump manner ns lin t, ~Tield . 

• 

http:Eg)l),tin.1l
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TABL]~ 22.-Spinnin{J properties of ca.rded ya.rns, U1Jla:nd s1Jacin{J-~'('riety experiment No. 51-5, Saca,ton, Ariz., 1951 ~ 

MEAN SQUARES I 

Yarn skein strength Neps in PickerDegrees of Yarn ap- 100 squareSource of variat.ion, spacing int.erval, or variety and card Ifreedom pearance 2 inches of waste22s 36s 50s carrlweb ~ 
t"I I 
t:rI 

Pounds Pounds Pounds Grade N1I111ber PercentSource of variation: _________________________________ 8Spachlgs 
3 **i3.6 *21l. 5 **i. 'l *1. 34 3. 0 *'to. 40 t"Varieties______________________ . __________ t>ol3 *53.4 *16.6 *5.0 .8i 4. i **.31]j;rror ___ • ___ .. __ •. _ .. _.. ______ .. __ ...... __ .. __ .... _ !) 8. 3 4. 1 1.0 .2i 2. !) ,01 ~ 

-~- .- --- 
.i\lEAN VALUES .... .... 

o 

Spacing: S2 inches_. _ • ___ ..... ____ . __________ .• ___ . _'_ .. __ .. 112.4 62.6 40.4 i.6 14 6. 22 CfJ4I11ches_. __ '''_'' ________ • _______________ .I .. ____ _
10inches________________________________ .I______ . LI6.5 M.'! 41. 1 i. 4 13 5. 53 

1:;1118.5 66. !} '!2.3 i. ,1 13 5.8814 inches ___ • _. ___ . ______ • ______________ -' ___ - __ t>ol122. i 68. 0 '13.4 6.3 13 6. 18 
~Vari~~~la 33_______ .. ____ " ______ .... __ ... , _. _____ 1._.. ~1.22.8 68. 3 43. 4. i. 4 15 5.!liA X D__________________________________ L. ___ . >-3

Jl6.6 65. i 41. 6 6.5 13 5.68 t;;"
Acala ,1" _____________________ . _ ..... _______ .1 ______ ._., .. 116.3 64.2 40.8 7.5 12 (i. 33 63
Acala 28 ___ ........ ____ . _______ • ____ .. __ .• ___ J ___ ..... __ .. - z
114.4 63. 8 41. 3 7.4 13 5.8'1 >-3 

Average.... . __________ " __ " __ ' ... ' I 11----- 1--- o117.5 65.5 41. 8 7.2 13 5.!l5 ':.j
I 

I,. S. D. at 5-pcrcen t leveL ___ '" . _ . __ .. __ .... ______ L.. __ ... _.. _ 4. 6 3. 2 1. (i .8 > 
L. S. D. at I-percent leveL________ • _____________ j__ . __ .. __ _ (j. 6 2. <1 .81 ~ 

c 
---------- --_._- ...(========= 

.56 
.... 
C':l 

11 asLerisk indicates significance at thc 5-perccnL level; 2 ast.erisks indicate significance at the I-percent level. 

2 J,owcr values indicate better appeamncc. ~ 


t>ol 
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TAlH,E 23.-Brush weight per acre in 3 American-E[J!ll)tiam, amll2 Upland experiments, Sacaton, Ariz., 1951 

AMERICAN-BGYPTIAN 

Experiment 51-1 l~xpel'iment; 51-2 Experiment 51-3 

Source of variation, 
spacing interval, or I D, Ii'. 
variety 

Mel\\1 
squares I 

or mean 
values 

Sourcc of varintion, 
spacing interval, or I D. l~. 
variety 

Meltn 
fifj\larCS I 

01' mcan 
values 

Source of variation, 
spacing interval, or I D. F. 
variety 

Mean 
squares I 

or mean 
values 

~ 

~ 
~ 

~ 
Source of variaLion: 

Spacings__ • __ • ____  7 **1, 308, 653 
7 *718 2-16Varieties.. ~. ____ ._

Rows_________ - __ _ 7 '163; 803 
Columns____ .. ____ _ 7 3'17,6!J8 

35 300,762Error__________ • __ -

Spc:::ing:
4 inches ___________ -.---
8 inches__ •. ______ -----
12 inches _______ ._. ----.
16 inehes. _________ -----
20 inches._ --.---- --_.-. 
24 inches __ • - .• ---- -----
28 inches ______ - ___ -----
32 inches __ -_------ ------

Variety:Mixturc 2_ • _____________ _ 

Amsak _____ . _____ -----
5-17__________ • ___ ------
Pima 32. ____ -. ____ ------
Pima 46 ___________ -----
27-9____ . __ • ___ . __ - .---
16-59__ ' _____ - ___ - -  - --

Pounds 
3, 781 
3, 682 
3, 682 
3, 386 
3, 156 
3,222
2,9()2
2, 5()7 

3, 583 
3,518 
3, 518 
3,518 
3,419 
3, 222 
2. 860 

Source of variation:
Vnriet,ieB ________ _ 3 J, 412, 516 
Rows _____ --. ___ _ 3 l, Ml, 558 
Col\lll1ns ________ _ 
Error (a) ____ • ___ _ 
Spacingfi________ _ 

3 *5, 823, ,j60
6 643,7()2 
3 **6, 542, H4

V X S __________ _ () 874,475 
Error (b)_ 36 1, 290, 894 

Pounds 
4,417

Spacing:4 inches__________ , _____ _ 
12 inches _________ -----
20 inches_________ -----
28 inches _____ -- _ ------

Variety:13-4.0____________ (_____ _ 
Pima 81. ________ ------
Pima 32 __________ -----
5-17____________ _ 

3, 681 
3,031 
3,116 

3,835 
3,801 
3, 322 
3, 288 

SOllTce of variation: 
Spacings_________ 3 
Variet,ies_________ 7 
Rows____________ 7 

.Columns._,______ 7 
Error____ . _ _ _ _ _ _ _ 39 

Spacing:6 inches __________ , _____ _ 
14 inches________ _ 
22 inches _________ , _____ _ 
30 inches_________ ------

Variety:
Pima 32__________ ------
Hopi Acala 50_________ _ 
7-42_____________ -----
14-21!.-. _________ -----
16-55 ____________ -----
10-84 ____________ -----
3-76 _____________ -----

**2, 534, 395 
*461, 796 

**493,910 
**777, 9()7

151,169 

Pounds 
3,403 
3,024 
2, 762 
2,466 

3,287 
3, ]89
2,893 
2,893 
2,&113 
2,827 
2.827 

Ul 

~ 

~ 
~ 
..... 
l:d 

~ 
~ 
~ 
t:;j 

I 
~ 

Sec footnotes at end of table, p. 55. 
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TABLE 23.-Brush weight per acre in 3 American-Egyptian and 2 Upland experiments, Sacaton, Ariz., 1051-0011 tinued 

Expcriment 51-1 

Source of variation, 
spacing interval, or 
variety 

Variety-Continued3-79______________ 

Average _______ 

L. S. D. for spacings at 
5-percent leveL_____ 

JJ. S. D. for spacings at 
I-percent leveL _____ 

L S. D. for varieties at 
5-percent leveL _____ 

L. S. D. for variet.ies at 
l-percent, leveL _____ 

l\Iean 
squares 1D.F. or mean 

values 

------ 2, 860 

------ 3,312 

------ 560 

------ 754 

------ 560 

------ ---- ... -------

Experiment 51-4 

AMERICAN-EGYPTIAN-Coi1tinucd 

Experiment 51-2 

Sourl'e of variation, 
spacing interval, or D. F. 
variety 

Variety-Continued 

-------------------- --- .... -

l\Iean 
squares 1 

or mean 
values 

3, 562 

820 

1, 105 

Experiment 51-3 

Source of variatioIl, 
spacing interval, or D. F. 
variety 

Variety-Continued16-59 ____________ 

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

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

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

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

Experiment 51-5 

Source of variation, spacing interval, or l\J ean sq narcs 1 Source of variation, spacing interval, 01'
variety D.F. or mean values variety 

,source of variation:Spaeings__________________________ Source of variation:
Varieties _________________________7 **1 251 063Varieties__________________________ Rows ____________________________ 

~ 
7 **924; 981 Rows______ ______________________ COlUIllIlS _________________________7 **880 515 

CT 
~ 

8
l>j. 

:Meall ~ 
Csquares 1 ;.

or mean t< 
values c:I 

0 
E:: 
l>j 
.:l2,4.9\l Z 

2,914 .... .... 
"'" ~o 

278 
S 

372 ~ 
t::1393 l>j 

~ 
....... ------ l:d 


ID. F. 

3 
3 
3 

t'.l 
.~------ ~ 

0 
I1j 

;.
0

ilfean squares 1 l:d .....or Illedn values 

I
*10,458,929 l:d 

• 
l>j**20, 592, 188 


*9 519 384 




• • • 
Error (a) _______________ - --- - -- - -- (i 1,206,134Columns_ 7 *811,788 
spacings___ _ 3 **3, 772, 593 Error__ _ 35 254,448 V A S _________ _ 9 610, 993 
Error (b) _____ _ 36 -100, 364 

POlmd.~ Spacing: Pound.~Spaciug:
2 inches __________________ ---______ -- ---- 3, 748 2 inches _________ -- __ -- -- -- -- - - -- - ,- -- --- 6,098 
4 i1lC1lCS___________________________ ------ 3, 748 6 inches __________ _ 5,391 
6 inches __________________________ ------ 3, 255 10 inches________ _ 5,030 t=J 
8 inches ___________________________ ------ 3, 222 14. inches_______ _ 5,112 ~ 10 inches _______________ .. __________ ------ 2, 092 c"l 
12 inches ________________ _ 2, 7H4 or.::
14. inches________ _ 2, 6H6 
16 inches ________________ _ 3, 024 o 

Variety: Variety: 
"=:j 

A' X D ___________________________ , _____ _ Acala 28 ___ _ 6,115 Ul3,55l '"dAcala 4-42 ______ _ 3, 550 A X D ___ _ {i,033 :>-
Aeala 28 ________ _ 3,485 Acala 33__ _ 5,046 Q

Acala 44 _____ _ 4, 438Acala J5]7 RB. ________ _ 3, 288 
o ~ Acala PI8-C __ . __ 3, 123 

l\'1ixture 3 _________ _ 2, 992 
A cal a 44 ________ _ 2, 827 

o 
~ 

Acala 33 __________ _ 2,663 H 
::tl

Average___ ___ ____ ____ _ _ __ _ _ _ _ __ _ _ _ ____ 3, 185 _____________________________ - _____ -- - -- - - - - 5, 408 ::tl 
S 

L. S. D. for spacings ai. 5-percent leveL___ ______ 515 ______________________________________ ------ 454. :>
L. S. D. for spacings at l-percent leveL__ _ _ __ ___ 694 _______________________________ - - _--- - -- - - - - 608 

H 
~ 

J,. S. D. for variet.ies at 5-percent leveL___ ______ 515 672 t:! 

J,. S. D. for varieties M I-percent leveL___ ______ 694 -1---_;:-1---- o o 
>-3 

1 1 astcrisk indicates significance at the 5-percent levol; 2 asterisks indicate significance at the I-percent level. o >-3 

2 One-half Pima 32, one-half Amsak. Z· 
3 One-third each Ac:ala 28, Acala 33, and Acala 44. 

CJl 

CJl 


;. 
; 
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DISCUSSION 
The present study emphasizes the difficulties encountered in trying •to evaluate the efred~ of a culLural practice such as spacing on a long

season crop such as cotton. 1'\ everthelpss the ovemll resul ts for all 
experiments, as summllrized ill table 2 andilluslrat(>d in figure is, 
reveal certain trends. 

The closest spacing lntl'L'val gan~ higher yield than the widest or 
the two Widest ill almost uH ex[)('rimcnts, hut in no instance was it 
possible to demollslmtt' stn tisti('alJy that the close'st spacing intern11 
resulted ill higher yield tlmll tilt' Il('Xt e1osest. As a rule, a spacing 
difference of at ]Past 10 illelWS was ref! uircd to prod uce a statistically 
significant yield difl'crcnce in a given c-xperill1el1t. Xc\CertiJcless, in 
many of the experimen ts nIl nlmos!' peefed yield-spacing l"elutionshi p 
was observed. This relationship is illustn"ttcd in fig-un' 3. 

Three yield components that w('re dptprmincd in the present study 
were (1) lllnnlwr of bolls P('l' unit H.rea, (2) number of seeds per boU, 
and (3) weight of lint per- sec-d. ~lel1suml datn \\rcre obtained on 
weight of lint per seed nile! on weight of individual seeds nnd bolls. 
Number of seeds per boll was <!t-I'ived from anmges of w(light pel' 
boll, weight of lint pCI' seed, itnd weight, of illdiyidw"tl s('l'cis. 'J'hest' 
averages were based on dattL from smUll plot snlUr,]es, w/tC'rcns lint 
yif'ld averages were based 011 the weigitt of all the nJUOtl. ~ cvcrthe
less, the error variance'S of eae/t of tllt' COmpOIl('ll t~ indi('llte thn,t Ole 
estimates bnsN( on sample's are l'('llsonnbly a('l'urntc'. Sumlwr of boll~ 
per unit arCH, (B) wus derived from a\'erng'('S of lint. yiPld pCI' acn' (Y), 
number of seeds per boll (8), and wpigitt of lint pel' seed (L) by 

applying the equation B= 8~L' • 
Ayernge Ya,lut's [or thC'se Lhrc'e .rield eomponl'llls H('cOI'ding to 

spacing arc gl'llphically presel1 ted in JiguI'P 4. Jt iLp]H'arB ('yide'nl 
that the 12.9-pel'cent ndYlmillge of tllC Alllel'ieH n-lDgypt ian ~-idd and 
the 9.5-percent achrnntage of tilt' Upland yidel associutcd with closC' 
spacing (table 2) eltn he n l trihu It'(I mninly to greni('t· prod udion of 
bolls per unit area. 

Differences existed between varieties wi th respect to each of the 
three yield components dett'l'minecl. Tht' ltigh yielding varieties were 
not all high in the su.me components. For t'xnmplc, in A.mericaIl
Egyptinn experiment 50-1 (b"tble 4) the higllyit'ld of Pinm32 e\-iclently 
was derived from its high holl production, tltnt of yariet.r :3-79 from 
high weight of lint pel,' sN'd, and t1rn.t of YHl'id.\- 5-17 from both high 
number of bolls [Wl' unit HrC'fl, ILnd high l1uml)('1' of sl'('ds per boll. 
A similar situation exisic'd in Upland e~lWrinl('llt 50-4a, (in,blr 7), in 
which A X D, the highest yielding val'iety, was not the' highest in all 
yield componen ts. 

In the presen t study the Upland cotton displayed litt1(, diffcrence 
in earliness between the 6-inch and Ute 16-inch spacing, difrt'ring in 
that resped from the American-Egyptian. Somewhat difrerent l't'sults 
were obtnined in n previolls experiment with Acn.1a 44 Upland cotton 
in which spacing covcred n wider runge. In thiLt cxperiment, percent
age of the crop taken in the first picking decreased through the en tire • 
range of the spacing intervals, as follows: 3.5 inches, 38 percent; 12 
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• 115 
---- Wei9ht of lint per seed 
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FIGURE 4.-Effect of spacing on 3 components of yield in (..4) the Upland and (B) 
the American-Egyptian el'periments. For each component, average values 
are expressed as percentages of that obtained with 12- to 16·inch spacing. 

• 
inches, 36 percent; 24 inches, 28 percent; 42 inches, 25 percent. 
Although the present study indicates a different earliness-spacing 
response on the part of the Upland and American-Egyptian types of 
cotton, one cannot but wonder how much of the di\Tergencelmay,bc 
due to the dissimilarity of the spacing intenrals that were employed 
to test the two types. 
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Close spllcing exerts two opposite inOuences on crop maturity. On 
close spaced plants only a few fruiting brn,nches develop beyond th(' 
first node, with the 1'('SUIt that the crop consists largely of bolls 10cat('(1 
in the immedin.te r('gion of the axis, or main stalk. On plants ha\'illg 
few-l1od('d fruiting bmnches the crop matures earl~", hecause till' 
interval of flow('r appNU'an('e is Illu('h shorter between first nodes of 
successin' fruiting branches than bet-ween su('cessin' nocl('s on n. 
particulnr fruiting lmuH'h. On th(' otil('r halld,in closel~' spuc('(1 
cotton 10\\" fruiting bl"11llches lIsuftlly do not de\"elop and thc first holl, 
('onseqlwntiy, n.pp(·ars higher on the plant ancllnt.N, a circumstallce 
tlmL rdards maturit.\" of the crop. FurtlH'rmore, l'xtl"l'm('ly closp 
spacing fOl"ces the' first boll to np[)(,flr so high 011 the plant that yipld is 
apprpciabl~" n·duc('d. An pxpprinwn t \\·i th Pimn. :)2 Anwriean
Eg~'ptinn cotton on the ~neaton station's s('('(1 fn.rm, wlwl"e thc soil is 
:\[ohan' salld~" loam, .iIlustrittps this situntion. In the unthinned 
plots, with an anragt' spacillg int(,I'val of 4.5 inclws, fe\\" bolls \\"('re 
prociuc('d on th(' lower hulf of tlH' plants and scaIT('1), an.\" on thc lower 
third. YiPlcls for the untilinn('(l plots ltn'l"figed only :·31)1 pounds of 
lint (WI" ncr(', wherens tlH' 12-inch and 24-iuch spacillgs produccd at 
the rfltrs of 445 Ilnd 467 pounds, I"('sp('elivrly. 

Clos(' spucing suppn's:'ws d(IY('lopmcnt of thr monopodial hmllches 
or liml)s. ~inc(' limbs nrr srconcillry to (he main stnlk of the plant, 
tht'ir fruiting branches d('n-Iop Inl(,I·. Cons(,((lIrlltiy thr crop produ(,NI 
on limbs mnturrs SOIll('\\"iJn.( In(C'r Uwn that on tilr mnin stnlk. Cook 
(8) obsrrnd thlLt-

thick spacil1~ restricts t h(' format iOIl of \'egetati\'e branches and clfeds a 
substitution of sC\'cml small Ringlp-stalk plants for one of th(' large plants 
with spreading sid(' stalk". The i"lIlall('r indi\'idual plants growing on th('ir 
own roots ha\"(' advantag('8 O\'PI' th(' side ~talk~ of t he large plants in maturing 
larger crops of bolls ('ariy in the s('ason ... 

Cook's comments I"rf('I' mn.inl~· to mill-grown cotton, but thr dl'('cts 
or clost' spllcing 011 lhr conformation of the cotton plant nrc ess('nlinlIy 
thc snme undrr irrigation, 

Closcly spaced ('olton costs a drnse shadow and shades the ground 
to Stich an ('xtrnt tllftt th(' slIrfncr remnins dllmp for a long time nft('r 
irrigation, although thr mon' n um('rOtls plall ts actually "Tj thelmw n 
littl(, llorr moisture from brneatil th(' Sllrfnct' of the soil. This 
difTcr('lltial shnding oceUl"s from thr time the phLllts nr(' large rnough 
to cast an apPJ"('ciahlc shadow ulltii. somt'lim(' in ,Jul.\", whrn CVl'1I 

nonnall.\' spaced pln.nls attitin slIfn('i('nt size to shnd(' the ground 
efl't'cti.vely. Tlw implications of (,Hri.\' shading nr(' not understood, 
ex('cpt for til(' bt'lwficial ('(I'rct of supprt'ssing \\"('('(Is. E\Tcn such 
troublrsol1le shndr-tolcmn t \\'r('t!s IlS thos(' the fnl"m('l" calis "\mt('r 
gl"ftSSl'S" arr I('ss IIUll('roUS nnd morl' easily ('ontroll('d in d('ns(' stands 
of cotton. The \\Teeds of tltis tYfW most ('ommon in Arizona COttOIl

fields n.re Leptoch/oa fil(fo/'mis (Lam.) Beam"" Echillochloa. COIOn7l111 
CL.) Link, and Ie. ('/,llsgalli (L.) B('flllV. Shn.ding hus no suppressive 
efl'cel on ,Johnson gmss (Sor[Jit7ll1l halel}('llst (L.) Pen~.) or Ul(' purple 
morning-glor.\" (ipomoea hirsululll .Jllcq. 1".). 

011(1 of UH' irnportn.llt findings .in {Itis proje('t \\-ns thl' I1J)s(l1\('r of any 
(kle{eriOlls ('f]'p('t or ('\os(' spncing 011 filler l(,llgti!. 'J'his should reassurp 
grow('rs ant! 11l('l'('han Is tltH t dost'ly spac('d irrign ted cotton will not be 
mn.rkPlt'd nt 11 dis('oUllt bp("lllIfH' of inferiority in staple ]('nglh. A 

• 

•. 

• 
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deficicucy ill fiber sLl'eugth amollllting to aboll t 1 perC('tI l ill the 
American-Egyptiall experiments and about 3 perc(,[lt in the Uplands 
was observed in closely spaced cotton. Such n, deficiency is not to be 
regarded lightly, but [rom the standpoint of the grower it seems to be 
more than offset by the relatively large gain in yield. 

Previous inYef',tigators have often noted the advantages of close 
spacing. Certain objcctiollabll' fl'!ltllres should also 1)(' mentioned. 
Ch!lnges in the growth h!lbit of ('olton inducl'd b.\' density of popula
tion CiUl r('sldt in Inle'ness iUld even loss in production. Cndl'r some 
conditions the pla,nls in lic'nsl' slands of irrigatt'd cotton b('('oll1e tall, 
topht'llVY, Il,nd dispospcl to lodgp. 'I'll<' t'xelusion of sunlight from 
rank, badly lodgt'd cot tOil inyiLt,s boll rotting. and tilt' tnngle of st(,IllS 
and folinge inU'rf('I'l's with elH'll1i('nl ddoli!ltion and mt'chanical 
11Ilrn'sting. '['\test' unfavOI'n.bh· nSJw('(s of clos(' spacing should be 
considt'rl'd, nlong with yi('ld, in d('t('rmining tlt(' bl'st spHcing for a 
particular situation. 

This study hilS establish('d !l splH'ing of 4 to GincI1es us the optinmm 
interval bC'twN'n plnnts for thl' SHenton ('xpcrimC'nt sttl,tion. Opti
mum spacing is the spacing tlinL gives the highest yi('lel obtllinable 
without till' dC'leterious side errcds 111('l1tiol1ed above. H mnT or may 
not ('oincide wilh lhe spncing thnl product's tIl(' highest nbsolut(' yield, 
cl('pending on ('il'('ul11stancl's. Optimulll spncillg des('t'Ycs priority 
on'r the) simpl(' goul of spucing for nUlxinlulU yield. It is suggeslNI. 
that J!lrmel's growing ('olton lIndl'r irrigation Illake an elfort to dc
tcrmiIlt' lhe spacing lH'st ndnpted to till'ir parlieulnr farms and cultllrnl 
prnctic('s. 

SUMMARY 
FourteeIl spacing ('xpl'ril1lenls with Cplund ancl American-Egypfian 

('olton we're' cOlJdueted ullde'L' irrigation n,t S:lcatoll and ::\Iesn, Ariz., in 
1950 alld 1951. Efl'cets of wilhin-row sparing of plal1ts \\'C're de
t('I'miMd for Nl('h of tiWSl' typt·s of ('olton with l'('sJ)('('t to yield, 
l'ndiness. i>oll \\'('iglLt, lint I)('rct'ntng(" Sl'('l! ind('x, lillt index, flbl'r 
Il'nglh, fiber strl'ngth. and (ibN 1il1(,I)(,5s. gildl experimellt ineiucl()d 
:J to 12 v"nri('ties, filld thl' daUl, W('re n.nn.lyzcd for vnrietal diff('l'el1ces :18 

well !lS for effects of spncing. Sununnrized dilta tllld analyses are 
tabulatc·d. 

Yl:eld.-Close spILcillg of 2 to (j illcht's, \'t'I'sus wide spncing of 12 to 
16 inches, jncn~!lSNI Jint yield by 0.5 and 12.0 pel'c('nt, l'f.'specti\Tely, in 
the Uplnl1d ancl AnH'riciLn-Egyptian Sl'riC's of (·xperinwn ts. Analysis 
of llm:'l' yil'ld components ineliclLtps lhn.l lltt' yield advfintagc asso
eiated with clos() spncing was primftrily a matter of greater boll 
production . 

.Eurliness."4-ln the Ameri('al1-I~g.rptinn experimcnts, Pllrlil1t'sS was 
l1en,rl.\' ] i) pe1'{' ('11 t gn'nJer n,t the ()-illeh than nt ] 2- to 16-inch spacing, 
but at the 4-inch spacing it wns lc-ss thtlll 5 pC'rC'('Llt abo,'c the IllCllll for 
the 12- to 16-inch rHnge. In th(' Fphmd l'xperinH'nts, f'rop llmtul'ity 
WIlS greatly l'ctnr(1C'd [l,t, th(' 2-inch nnd 4-inc-lt in[('ITllls but varied 
little among spaeings of (i to Hi ineiH's. 

Bollwei{/hl.-Boll weight varied with spn('ing in tilt' Uplnnd experi
ments, declining regularly as int('rvnl h'ss(,lw(\. In both tht' Ameri
cll,n-1BgypLinn and the Fplnnd ('xperin1C'nts the shnrpl'sl deel'ensc 
O(,C'UITe<\ when the plants w<.'l'e spn.('<.'(l (,]08<.'1' thnn 6 inches. 
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Lint lJercenta,{fe.-In 5 of the American-Egyptian experiments lint 
percentage declined as interval increased, but the average .9,dvantago 
for close spacing amounted to only 0.5 percent. No relation between 
spacing and lint pewcntage was detected in the Upland series. 

Seed inriex.--8pacing did not materially affect seed index in either 
type of cotton. 

Lint index.-Lin t in<i('x follo\\'ed the same trf'lld as lint pCl'cen Luge. 
Fiber length.-Fiber length was not af[f'eteci by spacing. 
Fiber sirength.-Wpnk(·r fiber wus associntNL with close spncing in 8 

of the 14 experiments. The mean deficipne,\- induced by close spacing 
amounted to about 1 11l'I'cellt a,nd a pcrcent,respeclively, in the 
American-Egyptian and Uplnnd series of ('xpf'riments. 

Fiber fineness.-Spacing had 110 effect. on fineness of fiber in the 
Upland series, with til(' I'xc('ption of on(' ('xp(~rimcnt in whiell greater 
fineness was associated with close sparing. A tendency toward slight 
coarsening of fib('r was obs('rnd in elos('I.\~ spaced American-Egyptian 
cotton. 

Yarn strength.--8kein strength diminished with decrellse in spacing
in nn Upland cotton expel·.imcnt. 

Brush weight.-Gl'eatcr production of brush was associated with 
close spacing. 
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