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Density and chemical control technique for direct-seeded cotton after
wheat harvested by mechanical plucking
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Abstract: To develop a direct seeded cotton population after wheat harvested by mechanical plucking in the Yangtze
River basin, cultivar Guoxinzaol1-1 was studied for optimum planting density and growth regulator ( Miantaijin) application
scheme in 2011—2012 cotton seasons.The results showed that the seed cotton yield was more than 3 551. 3 kg/hm* when
planting density was 90 000—105 000 plants per hectare and Miantaijin rates were 90 ml/hm*,180 ml/hm*,360 ml/hm?,
540 ml/hm” at seedling stage , bud peaking stage , full-blossom stage and boll peaking stage , respectively. Under the planting
density of 90 000 plants per hectare, Miantajin applied at 90 ml/hm” at seedling stage, 180 ml/hm? at bud peaking stage,
360 ml/hm” at full-blossom stage, and 540 ml/hm” at boll
peaking stage drove the plant height, the height of first
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fruiting branch, the length of fruiting branch and the num-
ber of fruiting branch per plant fit the plant shape requiried
by mechanical plucking. Besides, the chlorophyll contents

was high, and cotton fruiting could be achieved in a short
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Table 1 The application of growth regulator Miantaijin during the

whole growth stage

e i BB AL BRES I
(m/hm®)  (ml/hm?)  (wml/hm?)  (ml/hm?)

CK 0 0 0 0

TI 90 180 360 540

™ 180 360 720 1 080
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Table 2 Effects of different treatments on yield and yield components for direct-sowed cotton planted after wheat

G 3w AR KL REMR AL AR i Koy TR
(/FR) (x10*,1 hm?) (g) (%) (kg/hm®)
2011 DI1CK 10.8be 80.9¢ 3.60c 36.3a 2 980.7¢
DITI1 11.5ab 85.8bc 3.66bc 34.8abcd 3 332.0abc
DIT2 11.7a 87.6bc 3.67bc 33.1de 3 276.3bc
D2CK 9.4de 84.9bc 3.64bc 35.8ab 3 055.4¢
D2T1 10.9ab 98.1a 3.79ab 33.7cde 3 652.7ab
D2T2 10. Ocd 90.2b 3.67bc 34.2bcde 3 282.6bc
D3CK 8.7¢ 90.9b 3.74abc 35.2abe 3 337.2abe
D3T1 9.3de 98.1a 3.78ab 34.8abed 3 687.5a
D3T2 9.4de 98.9a 3.88a 32.7e 3 620.1ab
2012 D1CK 10.9be 81.5d 3.51be 35.6a 2 856.3d
DIT1 11.8a 88.2cd 3.56b 32.7be 3 137.3cd
DIT2 11.4ab 85.2d 3.49bc 31.6¢ 2 966.6d
D2CK 9.7d 87.3cd 3.47d 35.7a 3 024.9d
D2T1 10.7¢ 95.9ab 3.71a 33.6b 3 551.3a
D2T2 10.4¢ 93.6b 3.56b 32.5be 3 332.1bc
D3CK 8.7t 91.4bc 3.45d 36.4a 3 151.7cd
D3T1 9.5de 99.3a 3.65a 33.8b 3 621.8a
D3T2 9.1ef 95.1ab 3.53bc 31.7¢ 3 354.5b

DICK %% 1 hm? 75 000k + A fli AR K4 ; DITI M2 1 hm?® 75 000%Fk+ 8 16 FH K4 90 ml/hm? | J835 W14 FIAR K 45 180 ml/hm? | B AE
Wl FAAR AR 4 360 ml/hm? | B4 Wl FAAR K 45 540 ml/hm? ; D1T2 W2 1 hm? 75 004K+ Wi FHAR K4 180 ml/hm? | 57 Wi FIAR K 4 360
ml/hm? | &AL AR K 4 720 ml/hm? , BRES (0 AR K4 1 080 ml/hm?; D2CK S35 B 1 hm? 90 0004% + /(i AR A 43 D2T1 %5 1 hm?
90 0004+ 14 I FHAR K 4 90 ml/hm? , B8 11 (5 AR K 4 180 ml/hm? | BEAE I FHAR K 4 360 ml/hm? | B4 3018 FH AR K 4 540 ml/hm? ; D2T2 A
FEE 1 hm? 90 0004K+E W FH AR K 4 180 ml/hm? , %75 14 FH A5 K 4 360 ml/hm?, %46 31 (8 FH AR K 4 720 ml/hm?, J36 44 46 FH AR K 4
1 080 ml/hm? ; D3CK "M% 1 hm* 105 000K+ Al AR & 4 ; D3T1 M4 1 hm? 105 000 A&+ 1 W14 AR K4 90 ml/hm? | B35 )4l AR K 4
180 ml/hm? | BEAE WA FHAR K 4x 360 ml/hm? , B8 W1l AR K 4 540 ml/hm? ; D3T2 J9%5 3 1 hm?105 0004% + i 6 HIAR K 4 180 ml/hm?, 5
%‘Hﬂ:‘%ﬁi}ﬁ%o ml/hm? | BEAE I AR K4 720 ml/hm? | B8 S0 FHAR K421 080 ml/hm?, [5]— 1) [a] — 4R A5 B 3 J5 A ) 2 Bk 3R 22 57t 3k
0. 05 2 FKTF-,
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Table 3 Effects of planting density and Miantaijin on seed cotton yield and its components

P qb g R R NGRS RS T b Koy FPA -
(/%) (x10*,1 hm*) (g) (%) (kg/hm?)
2011 R D1 11.30a 84.76¢ 3.64b 34.70a 3 196.30¢
D2 10.10b 91.07b 3.70b 34.60a 3 330.20b
D3 9.14¢ 95.97a 3.80a 34.20a 3 548.30a
R4 CK 9.62b 85.55h 3.66a 35.80a 3 124.40b
T1 10.60a 94.02a 3.74a 34.40b 3 557.40a
T2 10.40a 92.23a 3.740a 33.30¢ 3 393.00a
75 S R R G 53.01* 20.86 ** 7.29* 0.61 20.86 **
(F1{H) FR 4 11.23* 13.15* 2.55 1520 11.58*
A R 4 1.53 1.80 1.38 1.89 2.29
2012 R D1 11.30a 84.88¢ 3.52b 33.20a 2 986.10b
D2 10.30b 92.25h 3.58a 34.00a 3302.00a
D3 9.10¢ 95.20a 3.540ab 34.00a 3375.10a
Mok 4 CK 9.80c 86.68¢ 3.48¢ 35.90a 3 010.60c
T1 10.60a 94.40a 3.640a 33.40b 3 435.40a
T2 10.30b 91.25h 3.53b 31.90c 3217.20b
5 S e YR W 116.68 ** 46.13* 4.43 1.57 36.61
(F1H) Uil N 17.51* 24.61* 36.24* 34.30 38.65
9 RE xR R 4 0.25 0.36 4.47" 0.43 1.40

D1 275 1 hm? 75 0004% ;D2 F275 1 hm® 90 000Kk ; D3 7K 1 hm? 105 000#k ; CK : ANl FIAT A 4r s T1 7% 1 W AR K4 90 ml/hm? | J852E Wi ki
AR A 4 180 ml/hm? | BEAE I AR K 4 360 ml/hm? | BE44 301 FHAR K 45 540 ml/hm? ; T2 2675 1 08 AR K 4 180 ml/hm? | 5735 301 i FHAR K 4
360 ml/hm? , BEAE WM AR A4 720 ml/hm? | BEAR WM AR K431 080 ml/hm?, [F]—3) [Rl—4EA $5cdi 5 AN 6] /NS R AL TR H] 2% 5 B2 (P<

0.05) ; * F1** 4l R R —FARAE 0. 05 F1 0. 01 K- F 2R W,

2.2 EEEHBBBESE

221 #RAEAFAE K 4RI FEREE W, ANA
DIT1.D2T1 ,D3T1 & WK S 7E 80~ 120 cm, ik F
P 2SR, 78 SR A B2 O 1T, v e 2 B2 (D2 AN
D3) S5 T AR IR R A AL FE (T1 A1 T2) AR
R BE AR HEAE 15.0~ 17, 4 em, B b B iy K B
(BLFEMAR ) 20 em 2247, iR BB THH MORE E , 1] i
KEEEFIFYERE , A RIFEARE ST S A RLRE ; 76 R4
BT T A LB REFTES ~ 6 T, 2R AR K %
AR FRIA AL 5 FE 41 >20 em , 75 G HUBCR B SR ; 78
RO, D2 F1 D3 &R, T A T2 AR E

1E10.5 5LIF,

A IR TR R 4 1 FH e I 2 SR B R
PR A UG T A R T A R AR R AR
JIE 2 AN A 25 5 ) B 7 v B R PR
VEAE FH (% B > B A IR AR R 4 ) 3 W I 35 5% i)
B RAE AL IR B R AR, U AEAR IR
0 5% S 1R P, 349 e A K R Y R AR K 4 Y it
FH R 22 3 7% A ok BUARRAE , T2 B R BIL AR Ak i
RIRER,

LTk, A AR, EHEE N 1 hm
90 000Fk , 1 I {H HI A K 45 90 ml/hm®, B 5 W fiff
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FH AR K 4 180 ml/hm?, % 48 8 1 F AR K 4 360
ml/hm? | B4 W F AR K 45 540 ml/hm?, K VLI
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Table 4 Effects of planting density and Miantaijin on plant type characteristics of direct-sowed cotton planted after wheat in 2012

4bpE B (cm) REART L) 17 E E (om) HHREE(R) BB (em)
DICK 132.0ab 5.4bed 28.9¢ 11.3b 32.5a
DITI 101.8be 5.8a 29.0c 10.5d 19.2b
DIT2 75.3¢ 5.3cd 22.4c¢ 10.2e 16.5b
D2CK 138.7a 5.9a 48.3a 10.9¢ 31.4a
D2T1 105.4be 5.0d 26.1c 10.5d 17.4b
D212 76.0c 5.4bc 23.3¢ 9.9f 15.8b
D3CK 140.9a 5.6ab 38.5b 12.3a 33.9a
D3T1 97.3¢ 5.3cd 26.1c 10.1d 17.3b
D3T2 78.5¢ 5.7ab 25.9¢ 9.0g 15.0b

A3 DICK \DIT1.DIT2 . D2CK ,D2T1.D2T2 . D3CK . D3T1 F1 D3T2 W3 2 1, [Fl—5%dE 5 A R/ING PR EZERIK 0. 05 BEFH K,

222 vrEMRIGH(LAI) £ S FW, ARFEALFR
LAITET H 15 HIGZ 8, B TR RSN, i 2
JEE 8 H 6 HikFlok, &9 A 25 H XA FF FI%,
DL S E T gL MRS E T ,£9 25 H
LAT RN cK, WeAh, TAT ZE R — % R, W A K
PRI FRUAR R A FH A2 A 384 s F B R AE R —fe g
SCE X EOKSE T B A %% B A 8 0 34 = . N [ 2%

x5 FEMEKBETHRKESIEME LA B0
Table 5 Effect of plant density and Miantaijin on LAI

R TR A K R R A 4 Ak B ) 6 B TS AR ] b 2
FETR R R LAT 5K, A A I, JGJH: DL s 4k
PRIAK, 8 H 6 H i Xt HEACEENY LAT #RE L T i
TEER LALFRTE 4.5 DLE fb i b B A e K LAT 4B
FE 4.3 LUFFRBITE 3 ML T1 AR e K 1AL
HBAE 4 LAy XA R TIE BLR R4

AFHYI(A-H)

posi

07-15 07-30 08-06 09-25
D1CK 1.61ab 4.13abc 4.86abc 5.14a
DIT1 1.16¢d 3.51be 3.81cd 4.31b
D1T2 1.05d 3.23¢ 3.64d 4.01be
D2CK 1.72a 4.42ab 5.15ab 5.10a
D2T1 1.37be 3.73abe 4.12bed 4.06bc
D2T2 1.13cd 3.28¢ 3.82cd 3.79¢cd
D3CK 1.83a 4.58a 5.38a 5.01a
D3T1 1.42bc 3.82abe 4.21bed 3.82cd
D3T2 1.20cd 3.38¢ 3.85c¢d 3.51d

4bFE DICK \DIT1 . DIT2 D2CK ,D2T1 . D2T2 D3CK . D3T1 Al D3T2 W% 2 i, [F—3EdEG A R/ING FRCFE 22 55K 0. 05 WF K,

223 BAEmAAHSHETH Fo R, [P
9 H 20 HREIMAAZ,8 H 31 H RIS ek, B

FRBIE 2 . AN [ Ak ] 2 B A oh s % B 1 A%
Z A PR AR B 0 TR IR, D, 7 1
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hm® 90 000~ 105 00044 Fic &5 fL ¥ 78 A T HL 4%, 4 1)
ST I B, T SR R AR
o A EEE R E S H 16 HE9 H 20 H, i
HF 22 6 B AR r s 28 B e A A A R T 4R oA
AT S ML R WAL B S A

x6 EEMERKFENHMIESIBEREENZMm
Table 6 Effect of planting density and Miantaijin on the number of
bolls of the population (x10*,1 hm?)

AL (x10*,1 hm?)

Aty

07-31 08-16 08-31 09-20
DI1CK 1.90bed 10.50bc 46.90b 64.10b
DIT1 3.80a 21.40a 58.50ab 72.40b
DI1T2 3.00ab 12.80abc 56.30ab 67.10b
D2CK 0.50de 7.30be 49.10b 63.90b
D2T1 4.10a 14.90abc 58.60ab 77.60ab
D2T2 2.80abe 11.70be 54.50ab 71.30b
D3CK Oe 5.80¢ 53.60ab 66.20b
D3T1 1.60bcde 15.80ab 66.20a 88.70a
D3T2 1.10cde 11.60bc 64.60a 74.70b

AbFE DICK \DITI DI1T2 . D2CK . D2T1 .D2T2 .D3CK . D3T1 F1 D3T2 W,
2 0 Al — S EdR G A /NG FREFRIR 22 5035 0. 05 REKF,
2.2.4 FhtketerE £ A4 F(SPADE) 7 H 15 HU
Ja B A B AR R, SPAD {H 3% ¥ 34 i, 4 531
=8 H 6 HUUG s B bk, AS[e]gb3ie], 3
S FH AR KR R R £ AL BRI SPAD HI . & T
YR (CK) , fb i Z [0 2 Bl AL P A0 HE (T2) Y
SPAD {875 F1& B AL A R (T1) .

MFET e EH,7 H15 H.7 H 30 H X8
H 6 HIIREM SPADES 8 H 16 HE 9 H 20 HIY
PAAECH B B RGO R (r=0.787 07
0.800 0™ ,0.802 0", LW TLIBTEME — i 10, p- 2 3R
Er i i R AR T Ui A R G A%
2] DUHUS A ) U B, X T AR T s BA
HEAEH],

£7 TEMHASPADEE5 8 A 16 HE 9 A 20 H XL HAHEX M
Table 7 The correlation analysis between SPAD value and number
of bolls from Aug.16 to Sep.20

AFEWI(H-1) It HRFRE(r)
07-15 Y=-0.035 5x%+3.534 6x-82.4950  0.787
07-30 Y=-0.019 1x2+1.998x—46.656 0 0.800
08-06 Y=-0.012 3x*+1.350 5x-31.692 0 0.802

3 97 8
3.0 ERTIREGE RS AR THEE T
1k R E RS TE B

2 T AR AR A K Y i T B A R R N R
JE MR IRHAT AR R T, A AE /N FIAE T
SERALIER B T WA S H P E+A T
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ST AR B b [ HLAR Ak W3k i Ak ke 25
B B, MLAR AR MSCIR Xt T i A R 8\ SRS e 1 o o B
TRB R AR SR I A — 2 A EER, TS T ALK
PRMCHR B — 4~ AR 2 1Y) F5 A A 2 A A bk AR )
WP A gE A5 A R W, T T A K 4 90
ml/hm® | B35 WA FHAR K 45 180 ml/hm®, i 46 1] fifi
FHHR K 4 360 ml/hm®, %44 31 6 AR K 4 540
ml/hm® i 753 2 # HAG MR S oS ', B8 T
101. 5 em , £S5 A HUBALILFR A 80 ~ 120 em AYEK
BTt i, SR AR B AR S A T TR A AT 2
SRR DI A0 B (IS AR K 42 90 ml/hm?,
JEAEWH FHAR K 4 180 ml/hm? , JBq i AR A 4
360 ml/hm® , BEE4 0 FHAR K 45 540 ml/hm® FIHG A
fdFHAR K 42 180 ml/hm?, 835 H 4 FH A K 4> 360
ml/hm® | BEAEIA i FH AR K 4 720 ml/hm?®, 86 4% 31 4l
FARA R 421 080 ml/hm®) W REAIAR 4407, SRAL %K
H /0 BRAC AOFE BE AR 56 , 32 B R B A i B ) HL 4
Z AL G RO IR R 2 1
o, WA 25 Sk, DA P B v I (6 AR R
4> 90 ml/hm* , B WIGH AR K 4 180 ml/hm?, BEAE
W AR K 4 360 ml/hm? , BE44 W48 FHAR K 4 540
ml/hm® EREL F TS B P i, MO, R SR
R R I R A AR D i B, e
ST AT U AR SR A ISR J5 7= S 2k
JUEE, TE B SR X TR AR A E Y
YRR, PR R SRR B A A P A FH B S, R
A EGSE TCIe X T 5 1 108 15 P 7] Mo it 30 2 B AR
MR Z A, NGEF A AT LUAIE s 2 B i
W AR K 4 90 ml/hm®, B35 014 F AR K 4 180
ml/hm® | BEAE W FH AR K 45 360 ml/hm*, 3644 14l
FHM R4 540 ml/hm® A FEARA K E 19 em 247, 1E
AT A E S, I HiARE i R ECR A R,

A AL BRES EFAE 9 A 20 H LAHT, Hd Ll 8
H 16 HE| 8 H 31 HWB &2, Ut 2 1 A 1E
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ARG B YRRk, B LY B BB
F, AR FEEPTES A 16 HE]9 A 20 H,
IS LA AR v 5T JE S A bk SRR | LU G H A
Je IR AL SR

A B M T T 6 R A K R T R R 4 R
P A I I A R I SR 2K 1= (SPAD ) ,
R4 T B i, XX SR AR A R Y —2, 1
LA U BORT , M R N R & BRI L, A
FRIFRAIE S, X500 AR5 e A AR, /i
NN 3 S AR e it 7 b R 1A R T 42
P XTI A E AR IR R A, MR AE T
SRR I AR A KA 55 AR AL 4R K B
i S HERR A SARHE , AR FARES I A, Xt
AT LA R AT A 98 & BRAL B P= i R ) 25 5,
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