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Mechanismtic study on the super-high-yield characteristic
of cotton in southern Xinjiang

LOU Shan-wei', PA ER HA TI-Mai-mai-ti', WANG Xin-jiang', YANG Tao?, ZHANG Peng-zhong',
ZHAO Xiao-yi', HE Hong', MA Teng-fei', BIAN Yang', ZHANG Ju-song’
(1. The National Engineering Research Center of Cotton., Urumgi, Xinjiang 830092, China;
2. Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830092, China;
3. Xinjiang Agricultural University , Urumgi, Xinjiang 830092, China)

Abstract: To explore mechanism and related indexes of the super high yield(9 000 kg*hm~2) of seed cotton in the
South of Xinjiang area, research was conducted in fields that displayed super high yield, high yield and medium yield,
respectively, and the resulting data was collected for further analysis. The results showed that to achieve super high
yield, the primary requirement was to have basic soil fertility, with organic matter content exceeding 10 g-kg~ ', and ap-
propriate planting density of 18 x 10* ~ 21 x 10* plants*hm~2. Also, a suitable plant type was needed, with an optimal
plant height around 65 ~ 75 ¢cm, astem diameter close to 10 mm, and fruit branches of 9 ~ 10. It was further noticed that
proper distributions of bolls from upper, middle and lower portions of fruit branch were 3.2:4.7:2.1 longitudinally, and
the ratio between the first horizontal fruit section and the second was 7:3. Additionally from flowering to peak stage of
boll, LAI, SPAD and Pn maintained high levels, reaching the maximums at peak stage of boll, and then slowing down
at later stages. Moreover, for nitrogen phosphorus potassium distributions, there were little differences atearly stage. The
reproductive growth had been enhanced at flower — boll stage. In particular, NPK ratio became significantly increased in
bud, flower and boll until boll opening. Dry matter in flower buds and bolls processed through super high yield was sig-
nificantly at least 8% more than others. The dry weight of flower buds and bolls reached 6402 kg*hm ™2 at boll opening
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stage. To achieve production goals, the followings may all be taken into considerations, including referencing to indexes

of abovementioned data to model a healthy plant type, coordinating the spatial distributions of cotton bolls, maintaining

high and long photosynthetic rate, reducing LAl and SPAD descending speed, promoting reproductive growth, and bal-

ancing reasonable distributions of nutrients.

Keywords: cotton; super high yield; mechanism; nutrient distributions; Xinjiang
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Table 1  Soil fertilities at different research sites

A3 +3EFE B 5 45 1 JEIR 1 B 5, 55 2 JEIR#) 2 K4
Treatment Soil nutrient Aksu 1 korla 1 Aksu 2 korla 2 Average
BHHLUFREE 0.M./(g-kg™") 18.4 13.9 14.3 17.3 15.9a

" AR AL Avail N/(mg-kg™") 74.7 110.6 9.7 40.0 67.0a
’ B Avail P/(mg-kg™!) 15.5 20.9 25.6 17.0 19.8a
N Avail K/ (mg-kg™") 179.0 145.0 197.0 148.0 167.3a
FAHUREE 0.M. /(g-kg™") 14.1 10.3 12.7 10.6 11.9ab

c TRl Avail N/(mg-kg™") 30.3 56.6 9.1 65.5 62.1a
B Avail P/(mg-kg™") 20.0 22.5 14.1 23.7 20.1a

H Avail K/(mg-kg™!) 193.0 122.0 278.0 172.0 191.3a

AU AR 0.M. /(g-kg™") 11.3 9.6 15.8 7.4 11.0b

c AT Avail N/(mg-kg™") 47.7 53.8 36.8 33.9 43.1a

V/

A Avail P/(mg-kg™!) 15.8 24.1 4.1 15.7 14.9a

B Avail K/(mg-kg™") 140.0 16.04 146.0 118.0 142.0a

AYUR SR 0.M./(g-kg™") — — — — 12.5

i B Avail N/(mg-kg™") - — — — 56.6

Density MW Avail P/(mg-kg™") - - - - 24.4

T Avail K/(mg-kg™") — — — — 165.0

2.1.2 ERGFMEE AR AR
FPERESRIT M (R 2) , BIES T EZ AN LR
AIRLAS B TR y = - 7. 971747 + 282. 39x +
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Table 2 Yield and related components with different planting densities

S b ot A /AN e s o g

The No. of plant of plant Yield Lint yield

Al 8.41 14.27a 5.99a 40.85a 7185.8ab 2935.4ab
A2 12.73 9.66b 6.00a 40.91a 7380.2ab 3018.9a
A3 18.66 7.34bc 5.90ab 40.10a 8074.0a 3237.7a

A4 22.46 5.80be 5.72b 39.78a 7439 .5ab 2959. 1ab
A5 26.63 4.90c 5.52b 39.87a 7188.1b 2865.9b
CG 19.50 8.0la 6.04a 41.50a 9434 .2a 3915.2a
G 21.20 7.10b 5.86b 40.22a 8820.5b 3547.6b
7G 22.08 5.8l¢ 5.5%¢ 40.20a 7171.1¢ 2882.8¢c

2.2 B HEBERE ST

2.2.1 ABRRLPEAR X R R AR G
IR 5T R B (3% 3), & H Rk &
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Table 3 Agronomic characteristics of cotton with different treatments

- Z5H/mm RBR T BT R B/ em BRI REHE R
fb B P/ em . . . .
Treatment Plant height Short and First High of Main leaf Fruit spur
reatment ant fiet stout fruiting shoot first shoot number number
Al 72.60 13.034a 6.3a 18.80c 17.60a 12.40a
A3 65.35 9.904b 5.8b 20.27a 15.70b 11.20ab
A5 60.00 8.724b 6.1b 20.30a 15.50b 10.70b
CG 69.5 10.080a 5.9a 16.8b 14.3a 9.4ab
G 76.7 9.502b 6.2a 18.2a 15.9a 10.1a
G 60.2 9.104b 6.1a 18.8a 13.6a 7.8b
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Table 4  Spatial distributions of cotton bolls

ENEEAXiTl Longitudinal distribution/ % BEAT/0 A Transverse distribution/ %

by /A~

e b T i i P P B
Leafy shoot Lower Middle part Top The frist fruit sites The second fruit sites The third fruit sites
Al 14.27a 37.52a 21.16¢ 20.76b 20.56ab 57.05¢ 23.50a 19.45a
A3 7.34b 19.23b 29.90b 30.92a 19.95b 68.78b 22.77b 8.45b
AS 4.90c¢ 14.79¢ 32.92a 31.24a 21.05a 81.53a 15.00c 3.48¢
CG 8.0la 5.00a 31.75a 44.25h 20.00ab 67.00c 28.00a 5.00a
G 7.10b 8.33a 28.30a 42.25bc 21.12a 71.50b 18.60b 9.90a
G 5.8lc 7.05a 25.90a 48.35a 18.70b 86.20a 14.80c 0.00a
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Table 5 Nitrogen and phosphorus potassium distributions of the above-ground organs in cotton plant

A N o o I e
L 4t ' Seedling Squaring Flower and bolling Boll opening
Element  Treatment Organ
g Fk! % g Bk! % g k! % g k! %
Z£ Stem 0.035 31.0 0.081 11.2 0.285 14.4 0.265 13.3
cc I Leaves 0.078 69.0 0.402 55.8 0.695 35.1 0.545 29.5
AR N N
Bud flower and boll 0.237 32.9 1.000 50.5 0.817 57.2
Z£ Stem 0.031 29.8 0.082 12.0 0.282 14.9 0.257 13.5
N G I Leaves 0.074 70.2 0.388 57.1 0.682 36.1 0.480 30.1
IR 7 7
Bud flower and boll 0.204 30.0 0.926 49.0 0.746 56.4
Z£ Stem 0.028 31.2 0.115 17.7 0.275 15.2 0.250 13.0
7 I Leaves 0.063 68.8 0.375 57.7 0.652 36.0 0.45 31.1
IR 7 7
Bud flower and boll 0.160 24.6 0.883 48.8 0.715 55.9
Z£ Stem 0.000 17.1 0.025 13.6 0.050 10.6 0.064 12.7
G I Leaves 0.002 82.9 0.103 56.1 0.122 26.1 0.101 20.2
(L N B
Bud flower and boll 0.055 30.3 0.296 63.3 0.337 67.1
Z£ Stem 0.000 17.0 0.022 12.7 0.046 11.1 0.056 12.5
I Leaves 0.002 83.0 0.098 56.1 0.112 27.2 0.096 21.3
P,0s G
AT - -
Bud flower and boll 0.054 31.2 0.254 61.7 0.299 66.2
Z£ Stem 0.000 16.7 0.018 12.1 0.045 11.5 0.050 12.1
76 I Leaves 0.002 83.3 0.083 55.4 0.114 29.0 0.092 22.1
AT - -
Bud flower and boll 0.048 32.5 0.237 60.5 0.273 65.8
Z£ Stem 0.011 15.4 0.106 16.3 0.313 20.2 0.354 16.8
G I Leaves 0.061 84.6 0.490 75.2 0.515 33.2 0.652 30.9
AR B B
Bud flower and boll 0.055 8.5 0.722 46.6 1.104 52.3
2% Stem 0.011 15.8 0.109 16.8 0.248 18.8 0.326 17.7
K0 G I Leaves 0.060 84.2 0.480 74.1 0.474 35.9 0.585 31.8
2 .4
A _ _
Bud flower and boll 0.059 9.1 0.598 45.3 0.929 50.5
2% Stem 0.011 15.1 0.110 17.1 0.229 18.6 0.324 18.5
7G I Leaves 0.061 84.9 0.478 74.2 0.453 36.8 0.571 32.6
2
LR — — 0.056 8.7 0.549 4.6 0.856 48.9

Bud flower and boll
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Table 6 The accumulations of dry matters in organs during the different periods

A Wl ?«?—@Hﬁﬂ;ﬁ %?E—B%%’%ﬁﬁ Uif%%%’ﬂ
s b Squaring stsge Flowering — flower Flower peaking — boll Boll opening
Organ Treatment peaking slage peaking stage stage
ke hm 2 % ke hm 2 % kg hm=2 % kg+hm™? %

cG 1393a 38.0 3215a 46.5 3129a 35.0 2190a 19.5
M Leaf G 1008ab 35.1 2996h 46.5 2668h 33.5 2129ah 20.6
76 977b 37.6 2815h 46.6 2328¢ 315 211b 23.1
G 1547a 2.2 1562a 2.6 2235a 25.0 2640a 23.5
25 Stem G 1181b 41.1 1456h 2.6 1991h 25.0 2677a 25.9
76 985bh 38.0 1367¢ 2.6 1940 26.2 2556a 26.7
A cG 723a 19.7 2130a 30.8 3576a 40.0 6402a 57.0
Bud flower G 686ab 23.9 1985h 30.8 3305h 41.5 5530 53.5
and boll 76 633b 24.4 1865¢ 30.8 3126¢ 2.3 4806c 50.2
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