1EP) & Crops

2026 (3) : 225-232

WEH!

EBREFHIBRIN TR E R T4 m R
Sxof Rt A 2051 ot B | B8] Y )

Rk ! i % E

N

ERE Atede ! BAE' ERUS
BT AL K AR 2 B A AE B S 2 T A B AR A S0 R, 410128, IR Kib;
LR EEELRCRM R, 424299, WIFEMIN; 3 BIRSARM R FAEPIREAR R B, 410128, WK

i E AR RRT RIR A B L5 E R IER X TARE = 2 s R o#h, L E T RKITABRL
HIZ B RBEK, AT RS “HRTF 157 ApA, RE S ABLTFERE (10 A3 8,6 8.9 8,
128, 158) , Mgl (BFIR-PFHRE, E5TE. BELRES) . 22k (EHREK. 24HE.
MEE) BGH (8 A 30 H) FHAMANLEEEE DRI, 6 RSO 5K E PN L RN
BT LAY, 10 A 12 Bogsabiet 7 2582 35457 £ (6573.28 kg/hm?) , £ H AL AL 32 3% = 5.8%~11.6%;
¥ i4F (530g) 5% (37.63%) FAHRMK. HFESA T @, 10 A 15 Bfzaey LFHR-FHKE (31.10 mm) .
5 4E (5.16) Ao Z k3% & (34.83 cN/tex) &It BT ML T ARLE 43d (10 A 12 B) *Fibfet
KERDZ (96.30%) , B 23R FE L 29.67 cN/texo XM/ A, BLet Flogend ) 2 2l i3 ¥ 40 F mdk £k
BB R ER T RN BAERRFERAREIRSSAFE, 10 A 128 (B 43d) ABRZEF
FeE SR RAETHE, Bk, 10 A 12 B A KITABELAFESARBLTHI RAEFAN ], TIR3E S B4 R #

DOI: 10.16035/.issn.1001-7283.2026.03.029

IR PAMAANME R 5 &5 H
KR ARAE; B EHIE; MetA

T e A8 AR AR YT R i 2 B e o )
o A A X 21 R DR, B A AL A o
DL 57 3 S A T R 2555 A2 BRI R Lk
CARHE G A4 S5 1) 2L, IR B D
SR R AR, 2R . R
THBEAASG T R, A 2R
MO A A 2 M ARG, SEBLRR B SR b — IRtk
M2 HUERNLIL, B AR AR B R CF
BRI 150d WD, BRI T AR, 42
re R AR 2R R Yo e r it B AR AR CBLTR
IR BT D, fREERR R AR o 2R AR
R AR O 2 —, mRRESA
SRS (1 2 BRI HR Y it P P R — T3 i AT AR A8
H AR B E TR A, (e HEMR I S E VR, I
WU A SRR I R R I X 2P R IR 75 B, PR ET
TR T A RE e BEE FR Y BRI A S A

SRAAT ], 2 SR

BHOE, TRRENRE BN, TGRS AR B A
BIE AR TN A TTE wil Ey  t  I R
REA e PERE W o W () R, R SR AT
Ve, FIRESEUEARE RN AL, AR R
M i NS 8] o B, U AT e TE VAT e BE B, 3N
HUBCRAC IR AESE s I3 BOEF 4kl ot T RIS BEAp,
w9 A KA 2 A, AL A B X e
25 ORI AL AR 5 38 AN RS2 M, 5 B R
I 700 8 Tt S ) A B DA A R R O R Dl 2 A, O
D WCER TR AR R AR A AR -8, i E R e
P10 Tt P P AL X i v i X3 A8 28 7 42 B 2K
it LAY (1 ISR SO N A

04 0 3 1T 170 SR PR A A % F) i SRR R AR
N EEAEAR, R E M it Al P 75 6 85 £ AN AL o
A4 I 2 AIE B 40% I T e AR, AT PALRAE
PR ANEEYE i TR S22 ) i 2R AR E] 60%

HEA: WED, TENFRLHIEAEHA A, E-mail: 1127466943@qq.com; R EXH LR H 1%, TE2RFRER

A A, B-mail: 2639268160@qq.com

X & BABEEYE, EEAFRERZAER, REFHHAKL, E-mail: lay8155@163.com; £ 3 B4 LB @145
%, LTEAFEHERKBESFNL, E-mail: wqmgmx21@126.com

s EE R L RATAREAT A A B G4 (2024) 162 F) ; Ak X AEAHFLHR B (CX20240638) ;

R AR LHARKREBIZERMEFTREZEFRAE GBRA (2022) 31 5)

1: 2025-03-06; 14 & B #: 2025-05-29; R 4554 B #A: 2025-07-09


mailto:lay8155@163.com

226 EP A& Crops 2026 5 3 1

B, AR TR R B A v, i P I v ) RIOR A £ i SRR M AT AN B, R PR TE V2 4R P LR
RE N 2 BRI 7= B AR 4 i R 000 g i 24 B[R] SR KK 5 M AL AL RO 2 . At i i K H
I 2R IK 70%~80%0), FISRAG RN e~ I R, EEREEREELT, KRESHAFM
s 7RI ZU30N 60%~80% N BEAE I 7], REdR WA I TR AR AR 7 B A4k BT DL A ST
B T%~15% 0 AR = 202, W )k Relod e fEM% (8 H 30 HD s, IEANIA B S/ X
By 2= AN (R R JE 1 RROAR A6 77 52 AN 2T 4 it Jo RO 45 2k BE RN AE TR L . RN, KBRS SRS
FARRITSEUIE AR, 9 H 23 H, TETMIREAE WA KR E AU, R A I e A )X e A
A R AR OR B RS — BRI AR i i 7 fS AR RE AR AGAE T, 4 0t T IORS i ROl B
R E . K MAYE S TBE KA BASH T  18%, (RHHEMIRIL . B,

B 27.9%~39.4% 5.4%~5.5%H1 0.6%~6.9%. oy b s

W, B S 0 P R U e R () R R B A T 7 1 MRSTE

R4 R % S g, 1.1 RXIG iR 558w et
PRI 740 24 4 5 5% A B B 0 22 B3 3 o 38 0 BRI 9 IR LR

SR LB, SR LR RS I R R O ) E b (28°18'N, 113°49'E; 4k 178 m) , iZHh[X A
Y 4D 56 e ) e A TR A SE PR S T AR AR A DL B R SR R %, ERRUKE 1128.5 mm, 4F
TUHRCR, I B A E 2, e, BITER 24 °C, SRR 14 °C, 4 RFUR 5431 °C,
WHAE 10 B W00 B R SR A AE PR R o 2022 MR A E N RS EEE R 1. W55 H
DALORIE BT A AR IR IE 5 A 2. fEE G ZE LEERVEEL, pHe6.6, AN, 2. 2%M4e
FAEERR, BRI R AR AL g WS R 0N 9.200 0.71. 0.89 1 5.99 g/kg. HitE

s0. BRI Maximum temperature  — SR ARIRZ Minimum temperature B [£/K & Precipitation 120
1110
40 1 100 ®
o 190 £
o 30r 180 g
g 70 E
g 20r 160 &
5 1so &
= ~
w10} 140
. %
b= 30 3
0r 120
110
-10 M| L J- J P 0
0 30 60 90 120 150
1&Fh J5 K EL Days after sowing (d)
1 RS FHRNEEMEKE
Fig.1 Temperature and precipitation during the cotton growing stage
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Table 1 Effects of defoliant spraying time on fiber quality

Wi H (H-HD RS B BT WL L i LyilEE (LIRSS
Application date Average length of Uniformity Fiber strength Micronaire Elongation

(month-day) upper half (mm) index (%) (cN/tex) value rate (%)
10-03 30.40+0.36a 84.60+0.29b 33.47+0.24a 4.46+0.12b 5.0+0.1a

10-06 30.43+0.43a 84.73+0.35b 33.50+0.69a 4.60+0.09b 5.0+0.1a

10-09 30.50+0.45a 85.20+0.20a 33.90+0.24a 4.83+0.09ab 5.0+0.1a

10-12 30.76+0.55a 85.30+0.31a 34.03+0.17a 4.90+0.12ab 5.1+0.1a

10-15 31.10+0.40a 85.67+0.42a 34.83+1.15a 5.16+0.06a 5.1+0.1a

ARNEFRFRAGEZEREEN (P<0.05) . TR

Different lowercase letters indicate significant differences (P < 0.05). The same below.
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Table 3  Effects of defoliant spraying time on late
flowering boll yield traits and boll opening rate

F2 B RIBERTER R R A B RO et Lty ge Boll eoehing
Table 2 Effects of defoliant spraying anthesis ) (%) rate (%)
— tim‘? on iifld and‘ititraits — 34(10-03) 37040052 36.78+039%  94.85+0.68a
”’”\ﬁiﬂ tf(f dai) Bﬁﬁﬁﬁir B ﬁ i: iht Stffj; fn 37(10-06)  3.82+0.12a  36.51+0.24a 80.59+0.46b
(month-day) per plant (g) yield (kg/hm?) 40 (10-09) 3.90+0.08a 37.40+0.03a 90.74+0.38a
10-03 14.00£0.45a 4.96+0.04b  5828.87+118.36b 43 (10-12) 4.09+0.09a 37.63+0.12a 96.30+1.62a
10-06 14.67+1.12a 5.11+0.16ab 6126.97+119.03ab 46 (10-15) 3.90+0.13a 37.40+0.11a 92.60+1.28a
10-09 14.83+0.79a 4.98+0.12b  5976.92+117.44b
10-12 14.17+1.03a 530£0.04a 6573.284225.84a 232 MHFHEBRAGYH RIS L4
10-15 14.34+0.91a 5.03+0.22ab 6262.07+125.12ab sl JOR XS R P R S it B [ v S AURS (3R 4D o £F4E
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Table 4 Effects of defoliant spraying time on fiber quality of cotton bolls at late flowering (August 30)

HACP S AR SR Wi LL iR i LyE(E R
Days post-anthesis  Average length of upper half (mm) Uniformity index (%) Fiber strength (cN/tex) Micronaire value Elongation rate (%)
34 (10-03) 30.06+0.56a 83.63+0.32b 28.67+0.41a 3.63+0.16¢ 4.90+0.06a
37 (10-06) 30.20+0.15a 83.76+0.29a 29.20+0.97a 3.9040.15bc 5.03+0.06a
40 (10-09) 30.70+0.43a 83.86+0.30a 29.63+0.88a 4.17+0.05ab 5.07+0.20a
43 (10-12) 31.00+0.45a 84.13+0.28a 29.67+0.71a 4.17+0.05ab 5.16+0.11a
46 (10-15) 30.70+0.17a 84.15+0.25a 30.06+0.20a 4.33+0.05a 5.17+0.20a
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1.0]

LSFB-BW <D <D 0.5
LSFB-LP| 0.29 X <D ) '
LSFB-BOR | 0.07 | (0D > |
LSFB-ALUH| 0.52 | 0.45 | @2 <D C 00

LSFB-UI| 0,51 | 0.34 | @09 @8> <D C I
LSFB-FS| 0.26] 0.13 | @72 | @ =R [ 03
LSFB-MV| 027 | 0.15 | 0169 | €80 C D
LSFB-ER| 0.56 | 0.16 | @183 | @78 )
BNPP | -0.18 | €@BB | -0m0 | -0.08 0.08
BW @] 0.07 | 0556 | 0.29 0.18 <D
SCY @89 0.21 |@8%| 059 | 0.49 | ©0:63 | 0:61 | 0:60 | 0:63 | 064 o o &
ALUH| 023 | 037 |@8D| ©:70
ut| 0.18] 033 | @OB» | @8 093 C )
FS| 0.04 | 034 | @80 | @73 ©8D| 0.63
MV| 0.19 | 0.28 | @8 | @8> 09| 0.79 | 0.67
ER | 056 | 0.50 |(@D| @7 ©93)] 0.72 | 074 | 085
BW LSFB- ER LSFB- FS ALUH MV Ul LSFB- LSFB- LSFB- LSFB- LSFB- LSFB- SCY BNPP
BOR LP MV FS ER Ul ALUH BW

LSFB-BW: Ja#IJF LM% — H144 M, LSFB-LP: Ja{IJF{EMI# — 44>, LSFB-BOR: Ja{IJF{EMI# —mt 2%, LSFB-ALUH: J&#IFF1ER)
B— PRI E, LSFB-UL: JEMIFFEHIS — B 1640, LSFB-FS: JEWIFFAEARes — Wi tbam)¥, LSFB-MV: A e — S5
Bef, LSFB-ER: JGHiFF{EMRES — %, BNPP: HIpRE44, BW: HU44, SCY: IFHif==, ALUH: [BfiTiKpE, UL #5504
B, FS: WL, MV: D5fEfH, ER: iR, <7 fl o SRS RE (P<0.05) BEREEKT (P<0.0D .
LSFB-BW: late-season flowering bolls-boll weight, LSFB-LP: late-season flowering bolls-lint percentage, LSFB-BOR: late-season flowering
bolls-boll opening rate, LSFB-ALUH: late-season flowering bolls-average length of upper half, LSFB-UI: late-season flowering bolls-uniformity
index, LSFB-FS: late-season flowering bolls-fiber strength, LSFB-MV: late-season flowering bolls-Micronaire value, LSFB-ER: late-season
flowering bolls-elongation rate, BNPP: boll number per plant, BW: boll weight, SCY: seed cotton yield, ALUH: average length of upper half, UL:
uniformity index, FS: fiber strength, MV: micronaire value, ER: elongation rate. “*” and “**” indicate that the correlation reaches the significant
(P <0.05) or extremely significant level (P < 0.01), respectively.

B2 AE RIS B A8 T S e ARt X AT A E

Fig.2 Heat map of correlation analysis of indicators under different defoliant spraying time treatments
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Fig.3 Principal component analysis of treatments

with different defoliant spraying time
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Table 5 Principal component composite scores and rankings

Wit H I C-HD e 4

Application date (month-day) ~ Comprehensive score  Ranking
10-03 -2.00 5
10-06 -0.50 4
10-09 1.01 3
10-12 2.50 2
10-15 3.99 1
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Response of Cotton Yield and Fiber Quality to the Timing of Defoliant
Spraying under Summer-Sown Short-Season Cultivation Pattern

Xie Zhangshu', Rong Zhiling", Qin Yeling', Li Kan?,

Zhou Zhonghua', Tu Xiaoju', Wang Qiming?, Liu Aiyu’
("College of Agronomy, Hunan Agricultural University / Key Laboratory of Crop Physiology and
Molecular Biology, Ministry of Education, Changsha 410128, Hunan, China; 2Yizhang County Bureau
of Agriculture and Rural Affairs, Chenzhou 424299, Hunan, China; *College of Biological
Science and Technology, Hunan Agricultural University, Changsha 410128, Hunan, China)
Abstract To investigate the effects of different defoliant application timings on cotton yield and fiber quality
under a summer-sown short-season system, and to explore suitable defoliation-induced maturation techniques for
cotton cultivation in the Yangtze River Basin, the early-maturing cotton variety “Xiangnongzao 1” was used.
Five defoliant application dates (October 3, 6, 9, 12, and 15) were set. Fiber quality (upper-half mean length,
uniformity, fiber strength, etc.), yield characteristics (boll number per plant, boll weight, seed cotton yield), and
the boll opening rate and quality indices of later-flowering bolls (flowering recorded on August 30) were
measured. The optimal defoliant application window was identified by principal component analysis and
correlation analysis. The results revealed that applying defoliants on October 12 significantly increased seed
cotton yield (6573.28 kg/ha), with an increase of 5.8%-11.6% compared to the other treatments. Boll weight
(5.30 g) and lint percentage (37.63%) were also optimal. Regarding fiber quality, spraying on October 15
produced the best performance in upper half mean length (31.10 mm), Micronaire value (5.16), and fiber strength
(34.83 cN/tex). In the later-flowering bolls, defoliant application at 43 days after flowering (October 12) resulted
in the highest boll-opening rate (96.30%) and fiber strength of 29.67 cN/tex. Correlation analysis indicated that
the timing of defoliant application primarily influenced cotton yield and fiber quality through boll weight rather
than boll number per plant. Based on optimal yield performance and principal component analysis, October 12
(43 days after flowering) was determined to be the best balance point for cotton yield and fiber quality.
Therefore, October 12 is recommended as the optimal defoliant application date for the summer-sown
short-season cotton system in the Yangtze River Basin, as it promotes the maturation of later bolls while meeting
the needs of mechanical harvesting and economic benefits.

Key words Cotton; Summer-sown short-season cultivation; Defoliant; Spraying time; Yield; Quality
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