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Effect of planting density on leaf physiological characteristic
and yield of machine picked cotton in Southern Xinjiang

ZHANG Na', FENG Lu?, LI Ling', LI Chunmei', MA Yunzhen', WANG Fang', LI Zhipeng®,
WAN Sumei®, LI Yabing?* , XU Wenxiu'"
(1. College of Agronomy., Xinjiang Agricultural University, Urumgi 830052, China;
2. Institute of Cotton Research/State Key Laboratory of Cotton Biology. Chinese Academy of Agricultural Sciences., Anyang 455000, China;
3. College of Plant Science, Tarim University, Aral 843300, China)

Abstract The aim of this study was to select suitable planting density for machine picked cotton in South Xinjiang.
Cultivar “Zhongmiansuo 88’ was applied as research material, and six planting densities 90 000 (P;), 120 000 (P,),
150 000 (P;), 180 000 (P,), 210 000 (Ps) and 240 000 plants/hm? (Ps), were set in a randomized block
experimental design. Different indicators of photosynthetic characteristics and yield were observed under different
treatments. The results showed that: With the increase of planting density, the SPAD, P,, T,, Gss Fo/Funs Fu/Fus

Plabs and seed cotton yield of machine picked cotton displayed the trend of “first rise then fall”, while the C; showed
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initially decreased and then increased trend. The SPAD, P,, T., Gs and F,/F, of leaves were the highest in P,

treatment at full budding and full flowering stage. The SPAD, P,, T, and G of leaves were the highest in P; treatment

at full boll stage. The F,/F, was highest at P, treatment. The F,/F, was highest in P; treatment at full bud stage.

and was highest in P, treatment at full flowering and full boll stage. The Plabs sustained the highest in P; treatment at

full budding, full flowering and full boll stage. With the increase of planting density, the boll number per plant

decreased significantly. The boll weight per plant and the yield of seed cotton presented a “first increase and then

decrease” trend. The yield of seed cotton in Ps treatment was the highest and reached 6 272.79 kg/hm?, which was
28.54% , 18.61% , 3.87% , 2.95% and 12.78% higher than that of Py, P,, Ps, P, and Ps treatment respectively.
There was no significant difference with P; and P, treatment (P>>0.05). Considering the physiological indexes and

yield, it was concluded that the planting density should be reduced appropriately, and the planting density should be
controlled within the range from 150 000 to 180 000 plants/hm?.

Keywords plant density; machine picked cotton; photosynthetic characteristics; fluorescence parameters; yield
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Table 1 Nutrients contents of the experimental plot soil in 2019

+J)Z/cm 2%/ (g/kg) FHLR/(g/kg) TR/ (mg/kg) B/ (mg/kg) B/ (mg/kg)

Soil layer Total nitrogen Organic matter  Available nitrogen  Available phosphorous  Available potassium
0~20 0.40 9.98 21.00 32.01 72.00
>20~40 0. 14 9.65 26. 00 28. 26 112.00
S Average 0.27 9.82 23.50 30. 14 92. 00
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Py, P, P;, Py, Ps and Pg represent 9 X 10", 12X 10*, 15X
10%, 18X10*, 21 X10" and 24 X 10" plants/hm?, respectively. PS,
peak squaring stage; PF, peak flowering stage; PB, peak boll stage.
The different lowercase letters indicate significant differences at

0.05. The same below.
B2 MEZEXNRELEEERAMHF SPAD B IT
Fig. 2 Effect of planting density on leaf SPAD

of cotton in different growth stages
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Table 2 Effect of planting density on P, and T, of cotton leaf in different growth stages

pmol/(m* + s)

Ab P JEFE W Peak squaring stage BEAEW] Peak flowering stage A Peak boll stage
Treatment P, T, P, T, P, T,
P, 35.11 ¢ 5.41 ¢ 33.24 ¢ 5.38 ¢ 32.43 b 5.17 ¢
P, 35.93 ¢ 5.50 ¢ 33.66 ¢ 5.46 ¢ 33.15 a 5.22 be
P, 36.49 b 5.81 b 34.48 b 5.58 be 33.21 a 5.38 a
P, 37.68 a 6.07 a 35.90 a 5.72 a 32.17 be 5.19 ¢
P; 36.29 b 5.74 b 34.44 b 5.54 be 31.80 ¢ 5.12 ¢
P 34.67 d 5.38 ¢ 33.13 ¢ 5.14 d 29.87 d 5.07 ¢
x3 MEZENRERARBEEMNENLE G G BN
Table 3 Effect of planting density on G, and C; of cotton leaf in different growth stages
K Peak squaring stage BAEW Peak flowering stage AL Peak boll stage
Tr::l\jfem G./ G/ G,/ C./ G,/ G/
(mmol/(m’ * s)) (pzmol/mol) (mmol/(m* + s)) (pmol/mol) (mmol/(m?* *s))  (pmol/moD)
P, 0.63 be 265.67 b 0.59 ¢ 270.20 a 0.49 ¢ 265.83 b
P, 0. 64 bc 265.13 b 0.62 b 258.60 b 0.52 b 264.67 b
P; 0.70 a 251.96 d 0.65 a 254.20 ¢ 0.56 a 259.11d
P, 0.72 a 244.67 e 0.66 a 248.50 d 0.55 a 261.50 ¢
P; 0.67 b 259.29 ¢ 0.63 b 257.80 b 0.46 d 273.67 b
Ps 0.61 ¢ 270. 80 a 0.54 d 275.20 a 0.45d 283.33 a




26 Rk k% ¥ )

2021 4 5% 26 %

e AL, C 28 Ak 35 ) fz 22, Gl ol L 2 B 1Y)
HomE ek G I ARk, P, db 3 3 AR
S Gy Bemr s oA 0. 642 mmol/(m? ) H
C, 5%~ 251. 56 pmol/mol, H, P, &bFEI A G,
br5 P, AbFE(R] 22 550K 3, 5 H M A& ab 3 2 S
F(P<C0.05),C 5 H A AL H 22 5 1 g 35 (P<<0. 05).,
2.2.3 FHFEEMNEAMR TR REL S YR

i 2% 4 AL, BE B R EE B 3, MLRAR B R
PAEB A TR F,/F, JGREG B RCR F,/F. &
A PERETE AL Plabs 4 2“5 T 5 B 19 A2 A ta 95,
M H F,/F, TEEEMLL P, b BR& . M 0. 297, H

B At b B 25 5 3 5K B 25 K OF (P<<0. 05) 5 G AR 1
FUBAS I 24 DL P, b B 45 K, 43 518 0.267
0.261,FREEAEH Py 40T AN, 5 H Al kb 3 22 5 R By
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Table 4 Effect of planting density on fluorescence parameters of cotton leaf in different growth stage

b 3 AW Peak squaring stage JEAE W] Peak flowering stage A Peak boll stage
Treatment  F /F, F,/F, Plabs F./F. F,/F. Plabs F,/Fu F,/Fu Plabs

P, 0.218 d 0.742 ¢ 2.396 e 0.216 d 0.743 b 1.316 d 0.210d 0.739 b .361 ¢
p, 0.243 ¢ 0.744 ¢ 2.355 e 0.227 ¢ 0.760 ab 1.420d 0.213d 0.780 a .604 b
P; 0.297 a 0.788 a 3.246 a 0.257 a 0.784 a 2.383 a 0.243 b 0.787 a .984 a
P, 0.256 b 0.782 a 2.996 b 0.267 a 0.773 ab 2.381 a 0.261 a 0.790 a 3.863 a
P; 0.255 b 0.757 b 2.707 ¢ 0.231 bc 0.769 ab 1.925 b 0.220 ¢ 0.786 a .621b
P 0.212 d 0.733 d 2.560 d 0.240 b 0.753 ab 1.702 ¢ 0.214 d 0.747 b .604 b

2.3 MEZREMNNIERBEFERFEHNRNEMN
Hi 28 5 0] S, N [R] FhoRE 2% 3R UG AR AR B ik
Bk 2% K- (P<C0. 05) ,  Fifi R A %5 B2 A 184
BRREY UG, LA Py A BB R, N 8. 29 /K.
AR T i R R I B S O B T AR Ak
POHALL P AR R R, N 6.93 g Y
P, P, fb3E 2ERARE (S P, P Ps Ab 3 22
S (P<0.05) . FFAR ™ I IR B Aok %5 B 1Y

Bt e B e Y A Ak, DL R ORE B UK R Py
KENEAE . K 6 272. 79 kg/hm? ., % P, . P, #il Py &t
PRI 728,54 % ,18. 61 % F1 12, 78 % (P<C0. 05)
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Table 5 The yield and yield components of cotton under different planting density
hib # SCUCHRAL/ (10 Bk /hm®) R BT /g ¥R 4/ (kg/hm®)
Treatment Harvest plants Boll number per plant Boll weight Seed cotton yield

P, 9.00 f 8.29 a 6.54 b 4 880.03 ¢

P, 12.00 e 6.53 b 6.74 ab 5 288. 48 be

P; 14.32 d 6.08 b 6.93 a 6 038.85 a

P, 17.79 ¢ 5.09 ¢ 6.73 ab 6 093.06 a

P; 20.99 b 4.59 ¢ 6.62 b 6 272.79 a

P; 23.58 a 3.89d 6.07 ¢ 5561.76 b
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Fig. 3 Regression between planting density and yield
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