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Table 1 The ratio of water and fertilizer

in cotton

e/ % Ratio
i H Items

1 2 3 4 5 6 7 8 9 10 11

bl 4 6 10 12 15 20 12 6 6 5 4
Irrigation

i 0 0 10 10 20 30 20 10 0 0 0

Fertilization
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Table 2 T-test about yield structure of cotton

rifi R AR BB/ (X103 «hm™®) AR B AT /g SR AR A/ (kgehm®)
Cultivar Density Plantnumber Boll number per plant Boll weight Seed cotton yield
V1 D1 204.0 7 4,56 4306.8 a
D2 138. 6 11 4.76 4265.6 a
D3 74.3 18 4.78 3832.04 b
V2 D1 208. 8 6 5.03 4143.06 ab
D2 141.9 8 5.12 4267.73 a
D3 70.1 16 5.23 4011. 88 ab

AFNE FBFRIE0.05 K EERBE, TH.

Different lowercouses mean significant difference at 0. 05. The same below.
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Table 3 Comparison on the parameter of

relationship between yeld and TEP

Ay i A iy 2% Parameter

R2
Years Varieties  Density a b

2014 Vi D1 —3096.355 2.988 0.922 a

D2 —05475.833 4.526 0.948 a

D3 —2880.677 3.016 0.999 a

V2 D1 —776.853 2.066 0.796 a

D2 —3134. 250 3.437 0.960 a

D3 —4859.297 3.890 0.916 a
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Fig. 1 The relationship between yeld and TEP
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Table 4 The fitted models of boll number of cotton
LV 2% Parameter XS AR Y{E Y value
Simulated equation a b ¢ d r SD X—>co
y=aXexp((—(b—x)?)/(2¢*)) 17.93 1448. 36 327.79 0.82 a 3. 187 0
y=atbrtca?+da? 10.78 —0.06 0 0 0.82 a 3.241 oo
y=ab*z¢ 1. 394 0.99 11.43 0.81 a 3. 246 o
y=at+br+tca? —56. 84 0.10 0 0.80 a 3.331 o
y=a/(1+exp(b—cax))!/d 15. 39 502. 55 0. 44 107. 27 0.75 a 3.731 a
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Table 5 Parameters of the optimal model for bolls of cotton with different density rates

A0y ity ol HREAKF 24 Parameter M R %
Years Varieties Density level a b ¢ r

2014 V1 D1 16. 05 1281. 31 302. 86 0.93 a

D2 18.08 1307.49 328. 47 0.97 a

D3 21.15 1423.19 361.50 0.99 a

A% D1 16. 21 1225.42 268.53 0.94 a

D2 17.74 1230. 19 307.78 0.92 a

D3 21.18 1267. 30 370. 15 0.91 a
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Fig. 2 Gaussian model showing the relationship

between the bolls of cotton and TEP
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Research on Model of the Growth and Yield of Cotton
at Different Plant Densities Base on TEP

JIA Biao' , WU Yang-huan® ,LI Jie’ ,MA Fu-yu’
(1. School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021; 2. Agricultural
Science Institute of Xinjiang Production and Construction Corps Sixth Agricultural Division,
Wujiaqu, Xinjiang 831300; 3. College of Agriculture, Shihezi University, Shihezi, Xinjiang
832002)

Abstract; In order to determine the relationship between cotton yield and thermal effectiveness and photosyn-
thetically active radiation (TEP) at different plant densities. There were three plant density treatments:
240.0X10%,176.0X 107 ,and 82. 5X 10* plantsehm™®. The number of buds and bolls were measured every 7~
10 d during the growing season. Temperatures and photosynthetically active radiation were measured by a
weather station during the cotton reproduction period. The results clearly indicated that the yield of cotton for
the Lumianyan 24 reached the highest yield 4 306. 8 kg+hm™ at the plant density of 240 X 10° plantsehm™.
And the yield of cotton for the Xinluzao 50 reached in the highest yield 4 267. 73 kgehm™ at the plant density of
240 X 10° plants=hm™®. And the relationships between the accumulated TEP and yield of the cotton were best
described by the liner function. The best dynamic growth model for the boll of cotton was concluded. The yield
of cotton was increased with the increasing of the accumulated TEP. And the bolls of cotton could be predicted
by the growth function equation.

Keywords: cotton; thermal effectiveness and photosynthetically active radiation (TEP); yield formation;

growth period; Gaussian model
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