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Cotton spacing or plant population bas received extensive investigation 
gel:lcral belief that it has cons:i,derabl~ influence on yields. Such a preruiGc 
borne out by the results of experi1OOnt.Gconducted over the cotton belt durin".; 

the past 40 years.
u 

Al t.hough this publica.tion dis'Qus-ses the optimum und the minimum stands 
for ma;:imurr. yields, plant populat.i~ns lees tlban the minimum can produce a good crop 
of cotton . 

Some of t he r eplanting done after June 1 on the High Plains because 
(1"d.nds ha\re been reduced by sand-burn, ball or other causes are not justified on 
e. ,j:.c::_'~~;' basis nor in terms of fib~r qua.lity. 
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Int.roduction 

Cotton plants grmv- and develop in proportion to the space about. them. 
Hhen cot.ton plants spaced some distar...ce apart in the row faj 1 to produce as lrr..l~h 
or mm:'e lint per acre than '\Vhen the stanrl is thick, something in the co.~plex of 
variables affecting the crop is amiss. The factor resp0rlsible may be declining 
soil fertility-, excessively dry or hot 'Heather, or a di.fJeaSe euch as cotton root 
rot or verticillium ",ilt. 

'Ilhis publicution reviewo a number of spacing studies and furnishes ~1 

l~the!wtical description of the relationship among truckness of stand, bolls per 
foot of row and yield. 

Spacing ha3 been studied from u number of different points of' view'. 
Spac ing influences earliness in the opening of' boll.s. In the \"armer partr- of the 
cotton belt, thick stands seem to promote ea.rliness. The size of bolls "\las af
fected in some of t he experiments. Usually the boll size increases slightly as 
the spuce between plants increases from 3 to 12 inches. 

Close spacing reduces both the number of vegetative limbs on the plants 
and the !lUJIlber of bolls per fruiting limb, and raises node-wise the position of 
the first square. It decreases the individual measurements of a Gingle plant but 
increases the dry weight per acre of the parts of the plants a.bove ground. 

Review ~ Analysis 

Table 1, which should be analyzed by sections of the cotton belt, su.vn
the results of a number of spacing studies conducted. over the cotton belt 

'~\;' :.en 1915 and 1955. The highest yieliing population in any test or average of 
y€' ~:l'S testing is recorded as 100, and the lower yielding populations as a percent
Q.ge of 100. 
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Figure 2. Relation between bolls per 
plant and stands. Data are based on 
counts in cotton on the Texas High 
Plains. 
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Ta.ble ]. XieJ elf; in relatj on t~o co·tton plant popuJ_ation~ ~ 
Number plants pel" ac r'e, thcu8Upds c; 

Locatiou!/ Years Above 75 50-75 4·0-50 30-1+0 25-30 20-25 15··20 lO~.L5 7·5-10 Less tt.an 7.) 

1. A.labo.ma 1930-34 87 90 94 100 98 
2. Lrizona 1950-51 100 99 95 98 93 91 
3. CaliforniD. 1924 100 97 97 
4." 1949 96 100 88 78 
5." 1950 100 92 95 88 78 
6., II 1952 95 100 100 89 
7. L0~isiana 1929-33 

Bench land 78 92 100 97 87 
Alluvial 74 99 100 97 98 

8 . Mississi.ppi 1948-50 91 93 96 99 100 95 98 
81\" 1948-51~ 92 98 9'" 100 98 
9" 1952 75 95 100 

10. New Mexico 1952 82 100 90 92 
11. Oklahoma 1953 83 98 94 100 
l?. s. Car~)lina 1923 -25 65 83 9B 100 95 88 

T~xas ~ 
13. 'I'emple 1915··21 86 95 97 98 100 ' 
Ih. It 1951 100 100 87 74 
15· Lubbc)ck 1913 ... 24 73 100 88 95 94 74 
16. n 1951-54 88 95 94 99 100 100 97 92 
17. tI 1953-55 90 98 100 95 85 
18. Brazos Valley 1952 85 95 100 
19" " If 1955 86 94· 100 
:-; .. 
.);.J Hef'erence numbers for bibliography. 



ivlP170 

Figure I shows the curve fitted to these data by the method of least 
8qu.a res. The equation of the curve ca.n be used to approximate yields when plant 
POP1.J.ID.tions vary from 10,000 to 75,000 per acre. The curve does not show fully the 
variability in yields t~t the extremely low and high populations. 

Thick stands have been better in most years in the western part of the 
cotton belt (California, Arizona, New Mexico and far West Texas). A desirable 
stand for t.his section seems to be 30,000 to ~{)"ODO plants per acre. In the cooler 
yearc, the vetetative-fruiting balance of cotton has moved tOvTard vegetative Browt.h. 
Very thick cotton made excessive vegetative growth, which was accompanied by 
lodging, boll rotting and poorer gracies. Researchers recommend a conservative 
spnc ir.g of 6 to 8 inches per plant for this section since this spacing seems to 
Jffset to some degree the effect of cool weather on fruiting (20). Excellent 
yields have been mnde in this section with spacing at 15 inches (21). Table 1 
lndicut.es little difference in yield when stands vary from 15,000 to 75,000 plantH 
per acre . 

In the southeastern section of the cotton belt (South Carolina, Georgia, 
Alabama, MissisSippi, Louisiana a.nd Arkansas), stands may vary from 15,000 to 
60,000 plants per a.cre without an appreciable :!.mluence on yield. Thick stands 
seem to give better yields on poorer soils. '1\he optk"1Uln stand for t.his section 
seems to be about 25,000 plants per acre, an increa.se from the 15,000 plants former.'
ly -recommended. 

Thin stancls have been better in Oklahoma. YieldS he,ve been inc:r.eo,se::1 by 
thi.nning plants to 15 to 20 inches apart in the row'. 

The optimum stand for the Texas Blac klands has changed. more sir.lce thef;~ 

tests ~.,ere started than for any other area. . From 1915 through 1921, the opt:i.!JltUD 
stand at Temple ylaS less than 7,500 plants per acre. In recent years, it hilS b0c:n 
75,000 plants per acre. This population is not recornrn~r;.d.cd for all parts of the 
Blucklc.l1ds, but seems to be best for areas infested with cotton root rot. At 
Denton in 1955, Lankart 57 had the highe~~t yield at the Im..rest population in the 
test, but Stormproof 1 produced the best yield at the highest ntand (19). 

In East and South Texas, stands of 15,000 to 60,000 plants per acre pro
duce about the same yield . An optimum stand is 2 to 3 plants per foot of 1'0'\-;, 

or 26,000 to 40,COO plants per acre. 

On the Texas High Plains, stands can vary from 10,000 to 50,OUO plante 
per acre, on both dry and irrigated farms , without influencing yiel(ls greatly. 
Farmers in this area have always planted cotton at somewhat heavy rates and. bav€; 
not pract.iced thinning . Figure 2 ohows the relation between bolls per l)lant and 
plants per foot of row' on the High Plains. These data include countG from eX].1eri
ments at the Lubbock station an::l a simila.r numbcl' of counts taken at random in 
cotton growing over the entire area. 

Discussion 

There is a tendency on the High Plains to plant cottor:. too thick. 'J:l:.tls, 
combined with the fact that planting rate recommenc=iations are increased ever so 
::Jften) eventually may be harmful in terms of cotton quality. Early GUlmer temno 

peratu.res at Lubbock in some years are too low to favor fruiting. The effect of 
Im{ temperature adds to the effect of close spacing in delaying the appearance of 
t ile first square, and the combination often produces u decided delay in fruiting. 
The past 3 seasons (1953-55) show' that a spacing of 4. to e inches tends to off~ei". 
the effect of low t.emperatule on fruiting. 
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The :most imma.ture cott.Jn produced. in the a,rea ~v grown wilere stands ~;ere 
extremely tbick and crowded. Table 1 shows that 20,000 to 30,000 plants pet" at:rE.' 
consistently out yielded higher populations. 
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'rhe numbel' of feet of row in an acre depends o:::~ the ro'tv "Tidth. Row~ 36 
"tv 1~-2 in.:!hes anart are used. To find the num.1:·er of feet of rO';¥ ir! an acre, divide 
43) 560 by the ;~Olv width in fect. Since the 4o"inch rOvl is ntandard, }.;,3, ~,60 .; J. 1/'..:. 
= 13,oG8 feet of row ir.:. an acre. The re~ltionship bet\fCen spacing and the nUL"Ub~r 
of '91ants per foot of I'm.; and per ~1'9 ~ .a f1e-ld having 40-inch rows io shO'-i;: 
follmd.ng: 

Spacing, l~umber plants ~ Number pla.l1ts 
inches foot ,at ,££W !2er acre 

1 12 . f 156816 
2 / 78405 \) 

3 4 52272 
4 3 39204 
6 2 26136 
9 1 1/3 17

'
}24 

, rJ 
_c.::. 1 130f,8 
15 4/5 lOh:54 
18 2/3 8712 
20 3/.' 7840 
21.J. 1/2 

! 6534 
i 

If the highest aVer(lge yielQ for ea.cb. s:pacing interval in Table 1 :i.e 
designated as ICO percent, and the lO'Jet' yields proportionately, the folloW'in{3 
c1G:!':eernent is fOUlld betw'een the formula in li'igure 1 and. thesE: averages: 

Plant population From the 
(thOl.lDanas) table By f ormul.!!.-

'75 & above 0'1 ;7- 89 
62.5 89 93·5 
45 96 9(; .5 
35 99 97 
27·5 96 97 
22.5 100 ~6 .. 5 
17.5 95 95.5 
12.5 96 94.5 
8.75 94, 93-:; 
'7.5 & less 9l 93 

Figure 2 shows that; the average stand on the HiC;h Plaine io 2 to J+ plfl!,Lt.~; 
per foot of' row. Tt_e freehand curv·; dra1 .. :n tbrt')ugh the pOints hao the i"'!.)rtl of [~r.. 

equilateral byperboia. The goodl1esJ of fit \-11.l3 determined from the "rp.ad-orf~' 
deviations. The standa.rd. error of ~stimate (Syx) from Hrend- l7)ffB devl~ltlf)nt~ h;.t~J 
basically the Sah'1e meaning as a calculat.ed one, and in a s~ple this Giz,e, .)nc 
Gyx plus and minus should iriclude "t,\OTo-thirds of the sal'llpl€: pointo. Sy}-:' for thJ; 
curve is slightly more than one boll per plant. The coefficient of cll:t'Vi.1:i.n ~'!r.: .. r 
eorrelation (Rho) for Figure 2 is C.99. An equilateral hyper.bola hao the G'}l.i.t:l '!·, iC)::;. 

of Xi = constant. In other words, Figure 2 indlcu.te~ thu.t over the ra.n(:?;c of C.( 
·.)f a plant to 12 !,lallt3 per foot of row (spacing of 20 inches to 1 lnch), the 
:lUmber of bolls per foot of rov: is c constant. The e:quatinn of' a straight line 
calcula ted from the ntL~beI' of boll.3 per foot of row plotted tigainat p.1 ant 3 pel" i\x, t 
for t.hese same counts is Y = 14.27 l- O.07X. Thus the trend t9wurd more holls IJr-:!:e 
acre an the number of plants increases is very wea.l{. 

- 0 .. 
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