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MEBEERT A BB G FRFERANRBEZ N B, UIFEREE 76 cm 54T A EHE AR~
EREGWHEEESHTHAEAA, #RXVN. BV RAEMER BERAMEELRBGREKET 7.09% ~
21.66% 2 M 4.36% ~13.02% FE 7 5.76% ~18.69% ,F m R b m E  FEF A KE R B f R KE,; %
BEMRBGTAERE AR NALE, PHESEMREN, BRETEAES S B H%RT 7.01%~21.83% T
4.61%~9.01% REHE1~2 & A EWRBSL T EE REETAL FEVHKE RBEKESRE LA E2HK
AR E M 3.39% ~8.30% ., M= BEM & E L 4 ¥ A & 3 v 2 2880 5 Bay & b4 #  M2D2 A 3 48 75 & 0%
B, P44 5 K 6 614.09 kg - hm™>F1 7 339.48 kg - hm ™2, % Bl 48 7= & & (K 4 22 MID1 4~ 51 3 Jm 19.63% F0 22.67% , %
EL 76 em FATIEAA S AT, MM EE 20.25 F Ak « hm B A4 M 390 ¢ - hm B A& B R & &, A
THiEWEKATEE-ERE.
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Effects of planting density and DPC dosage on plant structure and
yield of cotton under 76 cm equidistant cultivation

WANG Jiayong' ,ZHANG Junyao', TANG Jianghua',LOU Shanwei’, LI Wenshan',
XU Wenxiu' ,MENG Lingyi' ,HE Hongtao’ ,SANG Junmin®
(1. College of Agronomy, Xinjiang Agricultural University, Urumqt, Xinjiang 830052, China;
2. National Cotton Engineering Technology Research Center, Xinjiang Academy of Agricultural Sciences, Urumgqt,
Xinjiang 830091, China; 3. Shawan Shuangquan Agriculitural Cooperative, Shawan, Xinjiang 832101, China)

Abstract; During 2021 to 2022, under 76 cm equidistant cultivation, a split-zone design was used to set
planting density as the main factor, which was 150 000 (M1), 202 500 (M2), and 255 000 plants « hm *( M3)
respectively, and the dosage of DPC ( Mepiquat chloride) as the sub-factor, which was 195 (D1), 390 (D2),
and 585 g - hm™(D3).The effects of different planting densities and DPC dosage on cotton plant structure, seed
cotton yield and its components were investigated, in order to screen suitable combinations of planting density and
DPC dosage for improving cotton yield under 76 ¢cm spacing planting pattern. The results showed that, when the
same amount of DPC was used, reducing planting density increased the height of cotton plants by 7.09% ~21.66% ,
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stems thickness by 4.36% ~13.02% , plants width by 5.76% ~ 18.69% , increased the height of the first node of the
fruit branches, the length between the main stem internodes, the number of fruit branches, and the length of fruit
branches. The planting density has no significant effect on the length of the first node of the fruit branches and the
angle between the fruit branches. When planting density was the same, reducing the dosage of DPC increased
cotton plant height by 7.01% ~21.83%, plant width by 4.61% ~9.01% , the number of fruiting branches by 1~2,
and effectively increased the height of fruiting branch initiation, fruiting branch initiation node, the length of the
main stem internode, the length of fruiting branches and the angle of the fruiting branches, but it reduced the cot-
ton stem thickness by 3.39% ~8.30%. Seed cotton yield with the increase in density and the amount of DPC showed
a trend of increasing and then decreasing. M2D2 treatment seed cotton yield was the highest, two years were 6 614.09
kg « hm™ and 7 339.48 kg - hm™, compared with the lowest yield in the same year the treatment M1D1, increased
by 19.63% and 22.67% , respectively. In conclusion, the combination of cotton planting density of 202 500 plants
- hm™ with spraying of 390 g + hm™ of DPC was the best in 76 cm equidistant cultivation, which was favorable to
growth and development of cotton and yield improvement.
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Table 1  Soil nutrients of 0~20 cm in test site
AT B A PR A
AEAy - Organic Hydrolysable  Available Available
Year matter nitrogen phosphorus potassium
/(g-kg') /(mg-kg™') /(mg-kg™') /(mg-kg™")
2021 8.24 13.67 21.67 52.67 394.67
2022 8.70 11.20 35.30 25.50 317.00
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Fig.1 Meteorological elements during cotton growth period in 2021 and 2022
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Table 2  Trial period and dosage setting of DPC
5% Jit FF: ] Spraying time e v
b q % TS il Ak
A 2~30H B A FTTT 7 d DS 5~7d DU 7-14d gt o cation
Treatment 2~3 leaf Present Blooming 7 days before 5~7 days 7~14 days amount
stage bud bud topping after topping after topping
D1 3.75 11.75 15 30 60 75 195
D2 7.50 22.50 30 60 120 150 390
D3 11.25 33.75 45 90 180 225 585
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Fig.2 Variation of cotton plant height under different planting density and DPC dosage
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Table 3 ANOVA of cotton plant structure under different planting density and DPC dosage

MR AEY N Ev BR5E RAE NPT
Factor Year Plant height Stem thickness Plant width Number of branches Leaf area index
455 E D 2021 * % P * % ns -
A 2% B <45 19 e H 2 MxD * % * ok ns ns ns
I HE D 2022 ok - ns
Tl 2 E < 45 1 e FH i MxD * ns # ns

ey w lx « MIERRALE P<0.05 Al P<0.01 K -2 B3  ns BRERARE (P>0.05), [,

Note: * and * * indicate significences at the P<0.05 and P<0.01 levels, respectively, and ns indicates non-significant differences ( P>0.05). The

same below.
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Fig.3 Variation of cotton stem thickness under different planting density and DPC dosage



= P, N
102 T 5 X A 5T 542 %
07 (A)2021-M1 0T (B)2021-M2 0T (0)2021-M3
60 | 60 60
50 50 50
g g g
3} o 3}
5 B 2
g 40 —-E 40 —g 40
3 5 5
A~ 30 A~ 30 & 30 -
= = =
20 20 F 20 F
10 10 10
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 ]
25 32 39 46 53 60 67 73 25 32 39 46 53 60 67 73 25 32 39 46 53 60 67 73
i J&i K %t Days after emergence/d ifi J&i K %t Days after emergence/d 117 Ji X # Days after emergence/d
70 - -
(D)2022-M1 70T (B)2022-M2 707 (F)2022-M3
60 60 60
50 50 50
g g g
Y 3] o
3} ) I}
2 40+ 240 40
z z z
3 E s
&30 + &30 &~ 307
£ i by
20 20 K 20
10 10 | 10
IIIIIIII J () 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

25 32 39 46 53 60 67 73 80
11 Jii X %t Days after emergence/d

—&— DI

25 3239 46 53 60 67 73 80
11 Jii X %t Days after emergence/d

--®--D2

0
23 3239 46 53 60 67 73 80
i K % Days after emergence/d

cdhe- D3

B4 AEMETESHETERAETREKRENETL

Fig.4  Variation of cotton plant width under different planting density and DPC dosage
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Fig.5 Variation of numbers of fruiting branch of cotton under different planting densities and DPC dosage
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Fig.6  Variation of initial branch node height of cotton under different planting densities and DPC dosage
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Fig.7 Variation of initial node position of cotton fruit branches under different planting densities and DPC dosage
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Table 4  Effects of planting density and DPC dosage on cotton internode length
o ik G1-2 G2-3 G3-4 G4-5 G5-6 G6- -7 G7-8 G8-9 G9-10 PRI
Year  Treatment Mean length
D1 6.50a 4.5abe 7.35a 5.95a 8.80a 8.10a 12.75a 11.20a 12.80a 8.66a
M1 D2 6.40a 4.00bc 5.95ab 5.40a 6.55bed 7.80ab 11.35b 11.15a 11.2ab 7.76¢
D3 6.30a 3.35¢ 5.90ab 4.55a 5.65d 7.60ab 10.10cd 9.20ab 10.80b 7.05e
D1 5.95ab 5.50a 5.70ab 6.05a 7.80ab 7.00ab 12.75a 10.75ab 11.15ab 8.07b
2021 M2 D2 5.10ab 4.50abc 5.70ab 4.75a 7.20be 7.05ab 11.45b 10.40ab 10.65bc 7.42d
D3 4.65b 3.75¢ 5.70ab 5.20a 6.25¢d 6.30b 10.40¢ 8.50b 10.00be 6.75¢f
D1 5.85ab 5.00ab 6.30a 5.85a 7.55abc 7.85ab 9.30d 10.50ab 8.95¢d 7.46¢d
M3 D2 4.40b 4.25be 6.15ab 5.60a 6.65bed 6.50b 9.50d 9.30ab 7.40de 6.64f
D3 4.35b 3.50¢ 3.75b 4.95a 5.75d 4.70c 9.25d 8.65h 7.05e 5.77g
D1 6.70a 7.15a 8.65a 7.35a 8.10a 7.15ab 6.25b 5.45b 5.40abc 6.84ab
M1 D2 6.65a 5.45ab 8.15a 7.15a 7.40a 6.45ab 6.40b 4.80¢ 4.70abcd 6.23bc
D3 5.05a 5.30ab 8.00a 7.05a 7.30a 6.60ab 5.10de 4.30cd 4.40bed 5.71cd
D1 6.20a 6.40ab 7.55a 6.95a 7.20a 7.95a 7.65a 6.55a 5.50ab 7.03a
2022 M2 D2 5.45a 4.30ab 7.40a 6.80a 7.15a 6.25b 6.75b 4.75¢ 3.85de 5.76¢d
D3 4.75a 3.50b 7.40a 6.10a 6.80a 6.15b 4.50e 4.50cd 4.60abed 5.05de
D1 6.45a 5.95ab 7.35a 5.95a 6.40a 6.15b 5.95b¢ 3.95de 5.80a 6.23bc
M3 D2 5.10a 5.40ab 6.60a 5.80a 5.55a 6.15b 5.40cd 4.90bc 4.10cde 5.67cde
D3 4.35a 4.90ab 6.35a 5.75a 5.15a 5.80b 3.65f 3.50e 2.95e 491e
Source of variation Significance
Y ns ns ns ns ns * * ns ns
M ns ns ns ns ns * * ns *
D * k% k3 % L * & L kK
MxD ns ns ns ns ns ns ns ns ns

T G1-2 R 58— A B8 “IRBZ M MK, G2-3 .G3~4 LI S FOR MR B2 M A BE . RIS 5 A R/NG SRR
Ab BRI 22 5 B3 (P<0.05) o 2RI Y ARG, M ACRFIRIR L , D AAFRGH 1 M ok, MxD AURFIAE % B 5 48 W e B ARk, T 1),

Note: G1-2 represents the length between the first fruiting branch above ground to the second fruiting branch, and G2-3, G3-4, and so on all indi-

cate the length between two fruiting branches. Different lowercase letters in the same column indicate significant differences at P<0.05 level. Y in the

source of variation represents year, M represents planting density, D represents DPC dosage, and MXD represents the interaction effect of planting density

and DPC dosage. The same below.
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Table 5 Effects of planting density and DPC dosage
on the fruit branch angle of cotton

Ay Qb3 A Fruit branch angle/(°)
Year Treatment [-#8 Upside 1 Middle T Underside
D1 53.70ab 59.80ab 62.68a
M1 D2 47.73¢ 59.69ab 61.04abe
D3 51.82abe 57.75ab 57.11cd
D1 54.75ab 59.98a 62.40ab
2021 M2 D2 54.01ab 57.36ab 56.85¢cd
D3 54.64ab 54.33b 57.54bed
D1 56.61a 59.73ab 55.84d
M3 D2 50.32be 58.22ab 55.72d
D3 50.41bc 54.67ab 55.08d
D1 50.32abc 54.83a 54.46ab
M1 D2 50.26abc 52.03ab 51.73b
D3 47.03¢ 46.45¢ 47.24¢
D1 51.55abe 51.13abe 57.28a
2022 M2 D2 52.24ab 50.28abe 52.95ab
D3 48.89bc 46.98c 50.61bc
D1 54.78a 52.63ab 53.13ab
M3 D2 52.09ab 49.96bc 50.37be
D3 47.07c 49.00bc 50.85bc
Source of variation Significance
Y ns ns
M ns ns w o
D EE ® sk *
MxD ns ns ns

T FER L~ 3 SRALMI IS T Ef .4~ 6 BB IS 1FF:7~9
AR A,

Note: Underside: 1 ~ 3 fruit branches angle; Middle: 4 ~ 6 fruit
branches angle; Upside: 7~9 fruit branches angle.
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Fig.8 Variation of average fruit branch length of cotton under different planting densities and DPC dosage
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Fig.9 Variation of ratio of fruit node to fruit branch of cotton under different planting densities and DPC dosage
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Fig.10  Variation of leaf area index of cotton under different planting densities and DPC dosage
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Table 6 Cotton yield and yield components at different treatments

. . Zxin 2% FFAR
Rl s WeApR B (10° - hm™) Siﬁill Nuiﬁﬁ%ﬁlls Seefjilon yield
Year Treatment Number of harvested plants . )

weight/g per plant /(kg « hm™)
D1 15.00c 6.09bc 6.04bc 5528.45¢
Mi D2 15.00c 6.33a 6.30ab 6016.88b
D3 14.90¢ 6.37a 6.53a 6244.71ab
D1 18.20b 5.93cd 5.82cd 6428.04ab
2021 M2 D2 18.30b 5.92c¢d 5.95be 6614.09a
D3 18.78b 6.18ab 5.44de 6418.98ab
D1 22.57a 5.75d 4.68f 6142.85b
M3 D2 22.42a 5.88d 5.05ef 6255.26ab
D3 22.36a 5.72d 4.86f 6073.17b
D1 15.00c 6.08bc 6.61b 5982.65d
Ml D2 15.00b 6.39a 7.08a 6787.64bc
D3 15.00b 6.31a 6.92ab 6572.47bc
D1 19.11b 6.18ab 5.73¢ 6792.29bc
2022 M2 D2 19.80b 6.20ab 5.94¢ 7339.48a
D3 19.09b 6.24ab 5.34d 6484.40c¢
D1 22.85a 5.84d 5.13d 6831.80bc
M3 D2 22.84a 5.96¢d 5.22d 7072.58ab
D3 22.85a 5.79d 4.50e 6011.19d
AR HIR Source of variation EE Significance
Y ns ns * ns
M EE EEE Y * % L
D ns * * *
MxD ns ns ns P

AR R AL EI (ML) AT S8 S I (A v | v 2
ABFE (M2 M3) 233130 2.50% F1 7.52% , BARKRES %L
Iy R TE 2.30% 1 7.63%, MR FHL % EE T, AL
PR T W 47 Y e P S 0 398 oo g, (R 2 4 i
(D2 %) D3) MM ERACRAE , 22 A B35 FRARES B
TR R S, D2 Ak B PR RRES B 5, 38 D1,
D3 AZbHLAT B I 2.419% F1 0.27% , A1 TR 46 15 i H
TR AR O R BB A R T 1S o B
FER ™ 2t 0 AR SR A e 18 I e, AT M2 Ab 3P
Yrre s, Hos T M1 AT M3 AbH (. M2D2
AL FRRFAR 7 B i e, BIAR 7 B2 4 A B 6 614.09 kg
- hm™F1 7 339.48 kg « hm™*, 7= & ffK ) M1D1
A3 4 77 19.63% F1 22.67%

3 0w
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