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Effects of DPC application on population plant type in direct
seeding cotton after wheat harvest

LI Hanjia, RUI Qiuzhi, CHEN Yuan, CHEN Yuan, ZHANG Xiang, CHEN Dehua’

(College of Agronomy/Jiangsu Key Laboratory of Crop Genetics and Physiology/Jiangsu Co-Innovation Center for Modern

Production Technology of Grain Crops, Yangzhou University, Yangzhou 225009, China)

Abstract In order to investigate the appropriate population plant type and the DPC manage strategy of
cotton directly sown after wheat harvest for lint yield above 1 500 kg/hm?, ‘CCRI 425’ was taken as the
experimental material in Yangzhou University experimental farm from 2020 to 2021. Three DPC levels, 0
(A, 180 (A,) and 360 (A,) g/hm? were set, and two DPC application stages were designed, which were
at both peak squaring and early flowering stage (the ratio of dosage was 1:2, B,) and at peak squaring,
early flowering and peak flowering stage (the ratio of dosage was 1:2: 3, B,), respectively. DPC level of
120 g/hm? applied at early flowering was used as CK. The plant height, main stem internodes, fruit branch

internodes, fruit branch orientation value, leaf angle and nodes to branches ratio were measured, and their
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correlations with lint yield were analyzed. The results showed that: DPC manage strategy significantly
affected the plant type, boll formation and yield of cotton directly sown after wheat harvest (P<<0.05).
Compared to CK, the plant height, main stem internodes and fruit branch internodes were significantly
lower those in A,B, and A,B,, whereas fruit branch orientation value, leaf angle and nodes to branches ratio
were significantly higher (P<C0.05). The lint yield of A,B, was 1 628.04 and 2 085.02 kg/hm? in 2020 and
2021, respectively, which increased 4. 9% and 14. 1% compared with CK (P<<0.05). The lint yield of A,B,
in both years was 1 553.97 and 1 999.97 kg/hm®, respectively, which increased 6.4% and 11.0%
compared with CK (P<C0.05). In conclusion, with DPC at 180 g/hm? applied at both full squaring and early
flowering stage or at full square, early flowering and peak flowering stage for cotton directly sown after
wheat harvest, the plant height could be kept at 60. 63 to 77.80 cm, the internode length of main stem was
at 4.2 to 6.0 cm, the internode length of fruit node was at 3.9 to 6. 3 cm, the fruit branch orientation value
was at 36. 4 to 40. 8, the leaf angle was at 45.0 to 46.7, and the ratio of fruiting nodes and fruiting branch
was at 3.1 to 3.6. It is beneficial for cotton directly sown after wheat harvest in the middle and lower

reaches of the Yangtze River cotton area to achieve concentrated boll formation, to be easy for mechanical

harvesting, and to obtain high yields.

Keywords direct seeded cotton after wheat harvest; yield; concentrated boll retention; plant type
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Table 1  Different treatments of DPC application

b 50 B
Treatment Full square stage
A 0
CK 0
A,B, 60
A,B, 30
A,B, 120
AB, 60

g/hm?
1 4E 1 AW
Early flowering stage Peak flowering stage
0 0
120 0
120 0
60 90
240 0
120 180

TE A LA, AT R 4 T R 0,180,360 g/hm®. By, it A i 191 675 301+ %) 46 391, 5 FH L 061 12 25 B, it
ST 0 R 75 30T+ W0 A6 1+ BB 0 L B FH O] 122230 CK 046 T3 BUE it 47 15 1 120 ¢/hm*. T Il
Notes: A;, A, and Ay, DPC levels of 0, 180 and 360 g/hm*. B, DPC applied at peak squaring and early

flowering stage, the ratio of dosage is 1: 2; B,, DPC applied at peak squaring, early flowering and

peak flowering stage, the ratio of dosage is 1:2:3. CK, 120 g/hm” DPC applied at carly flowering.

The same below.
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Table 2 Boll number, boll-setting speed and lint yield of cotton under different treatments

n IAESEL/ (A /O B T B/ (A / (B - dD) B .
1 LuELs Boll number Boll-setting speed BOA 74t / Cleg /hm™)
Year Treatment Lint yield

08-15 08-30 09-20 08-15—08-30 08-30—09-20

A, 6. 47" 7.78 8. 30 0. 09 0. 03¢ 999. 10
A,B, 5.87 10. 12° 12.27° 0. 28" 0.14° 1628. 04
A,B, 6. 13" 9.93" 12.67° 0. 25" 0.18° 1553.97°
A4B, 3.67 7.93¢ 9.07¢ 0. 28" 0.08" 1126.39°
2020 AB, 5.50" 8. 20° 9.43° 0.18° 0.08" 1137.53
CK 6.05" 9.20" 10. 07 0.21" 0.06° 1475.61°

F"\ ok ko kok k ko ko

Fy * * ns * ns ns

Favn * ok Hk * * ok
A, 7.87" 8. 15° 9.17¢ 0. 02 0.07 1341. 62
A,B, 5. 55°¢ 9.93" 13. 15 0.29° 0.21° 2 085.02°
A,B, 7.37" 9.83" 12. 06 0.16" 0.25° 1999.97¢
A3B, 4.93¢ 8. 05° 9.25° 0.21° 0.08° 1554. 27¢
2021 AB, 5. 37° 7.73 9.03° 0.16" 0.09¢ 1622. 83
CK 7.20° 8. 40 10. 27" 0.08° 0.12° 1733.71°

F, *k * *% *ok * ok

Fy o * * ok ns ns

F.’\/H * *k * *k *k sk

: FSEUE G R R 7R 25 57 835 (P<<0. 05) . * A+ 3G R FE 0. 05 AN 0. 0L /K P27 B E ns AR B R AR E . FH.

Notes: Different lowercase letters indicate significant differences at the 0. 05 level. * and ** indicate significant differences at the levels of 0. 05

and 0. 01, respectively. ns indicate no significance. The same below.
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Fig. 2 Length between the main stem internodes of cotton under different treatments
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Fig. 3 Length between the fruit branch internodes of cotton under different treatments
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Fig. 4 Fruit branch orientation value of cotton under different treatments
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Table 3 Leaf angle of cotton under different treatments

(@)

b3 2020 4 20214

Treatment 07-30 08-15 08-30 09-20 07-30 08-15 08-30 09-20
A, 51.7 44. 3" 35. 3¢ 30. 3¢ 45.0° 41. 3¢ 39. 3¢ 34.0°
ALB, 57. 3 52. 3° 48. 3° 45.7° 51.7° 50. 0° 47.7° 45.0°
A,B, 58. 0° 51.7° 49. 3 46. 7° 55. 3¢ 51. 3° 47.7° 45.7°
A.B, 58. 0" 53.0° 43.3" 38.0" A7.7° 46.0° 37.0° 36. 0"
A;B, 61.0° 57.7° 45.0° 38.0" 53.7° 50. 3° 42.0° 37.0°
CK 49. 7" 44.7° 42.0° 40.7° 46.0° 41. 7 40. 3 38.0°
F, ns * *k *k * * *k *
Fy ns ns ns * * ns ns *
Fa ns * ok * ns ns * *
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Fig. 6 Relationship between main stem internode length (&), fruit branch internode length (x,) and lint yield in 2021

2200
o y=38.498x+165.59 @
£ 2000 R*=0.732 5* o
El S L
Zsis0f e
T[ﬂ > e .-
IE = oot
g 51600 e ®e
E taol e

[ .
1200 - s . . |
28 32 36 40 44 48

WAL Fruit branch orientation value

©

ot
o
o
o
o
o
o
.
.
.
.
.

2200 -

2 e..

E 2000 °

OD-U ..o'

g0 F e

T[ﬂ - o .-

I8 = Lot

£ 51600 F o

L et ¥ =155.53x-458.49

21400 F o R=0.939 7%+
1900 . . . . . . .

33 35 37 39 41 43 45 47
H-If1/° Leaf angle

y=564.56x+6.170 3
R=0.928 9%+

2200
e 2000
= o
£75 1800
B
£ 5 1600 -
£ | e
B 1400k.-*
1200 L L
24 26 28

1 1 1 1
30 32 34 36 38

A7 Nodes to branches ratio
B7 2021 FERBEEE(a) HEA(D) . FTHE(c)SEBmENXER
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2.4 HBYREZEMNBEFEREHMREEZNFIE

i 26 4 FT 0, 2020 F1 2021 4F A ] &b FH &) 5 4 7
WSS R AN A s Ak B A RF AR R B TR
A A 2804 9 Bt B 7 sC(BY R Rl 7 i 3
Wi 5 4 Y Je it ) A 0 3G 0 S T R IS R B 5 3 4 1 ik
FHE AR, BRI B, X FF AR 7= hE A5 I 25 52 8
% WA A ML, 2 RN ALB, 1 ALB,
B R A 7= B A v, e ALB, YR AR P B AR 2020 A
2021 4E 43 535 3 4 427. 31 A1 5 849. 75 kg/hm?, A1 4%
CK 79T 4. 9% 1 14. 0%, A,B, ) 43 5 He CK JF
B 6.4% M11.0% (P<<0.05),

7 i K8 R PR 2R T, AN (] Ak B ] AR S Bk 22
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WEXES . 2R R (BT R A
28 15 e P R B B8 e R R R . 2020 12021
A ALB ) Y FRLES H I O R AR AL A3 I 26.. 0%
F13.9% (P<<0.05), K4r25 A EP<0.05,
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Jiti FH 7 3R AR TRDGE A4 43 (A 5 AN (3

J7 22 57 B 45 S 3 B 41 e FH A CAD it O G
(B FTE AR (A X B)XF BBk B K | 248 & FIURF AR
) 5 YO I R KO, LB T

]+ 7 A€ 1 it FH 45 715 B 180 g/hm” (A,B,) 5K 5% 7
1+ H0 46 300+ B A 91t FH 46 1 B 180 g/hm*(ALB,)
oy g 2 /22 Ja B RR A RO E L IR A]
R R

R4 FEALEI 2R E KR R0

Table 4 Effects of different treatments on the yield and composition

Gy B BE/CHR/bmD B PR/ KRR/ Gkg/hm? K5/ %
Year Treatment Density Bolls per plant  Single boll weight Seed yield Lint percentage
A, 130 415 6. 20 4.07" 2 940. 85° 33.71°
A,B, 131 013" 8. 18" 4.33" 4 363.19° 37.19°
A,B, 130 036" 9.23" 4.17° 4 .427. 31" 35.10°
A,B, 132 707* 7.17° 4.06" 3 317.63° 33.71°
2020 A,B, 130 406° 7.48 4.09® 3402.72 33.43"
CK 131 748° 8.03" 4.25 4 161.06" 35. 36"
F, ns * ok sk ns
Fy ns ns * ns ns
Facy ns ok .. . s
A, 130 812* 7.17° 4, 34" 4 231.80° 31.70°
A,B, 132 022° 9.93" 4.51° 5 849. 75 35. 64°
A,B, 131 405" 9. 26" 4.47° 5 695. 28" 35.12°
A,B, 131 184° 7.63° 4.27" 4 996. 95° 31.10°
2021 A;B, 130 439° 7.55° 4.29" 5075. 83 31.97
CK 132 366° 8.27 4.49° 5129.09 33. 80"
F, ns ok ok ok ns
Iy ns ns ns ns ns
Favy ns sk K% sk ns
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g/hm*CABo) X /INZE T T35 AR 0 BR A8 8 1y
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