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Abstract

Objective: To analyze the effects of different application rates of mepiquat combined with brassino-
lide on cotton growth, development, and yield. This study aims to identify the optimal mepiquat
application rate and combination for summer-sown short-season cotton cultivation in the Yangtze
River Basin, providing theoretical guidance for cotton production in this region. Methods: Hybrid
cotton ZHM19 was used as experimental material. Three methiocarb application rates (150, 210,
and 270 g/hm?2) were established as treatments D1, D2 and D3. Additionally, three methiocarb ap-
plication rates were combined with 21 g/hm? of brassinolide in each treatment. 270 g/hmz2 D1, D2
and D3, and supplemented with 21 g/hm? brassinolide in each of the three mepiquat concentration
treatments (D1B, D2B and D3B). The effects of these combined treatments on cotton growth, devel-
opment, and yield were investigated. Results: Compared to the D1/D2/D3 treatments with methio-
carb alone, the D1B/D2B/D3B treatments combining methiocarb with brassinolide exhibited stronger
suppression of cotton plant height. Simultaneously, they promoted stem thickness and leaf SPAD
values. The combination treatment helped shape a reasonable plant architecture and increased the
relative chlorophyll content. The number of bolls per plant peaked at 16.09 under the medium-con-
centration combination treatment, while the weight per boll reached its highest at 5.76 g under the
high-concentration combination treatment. Conclusion: Lint yield was highest in the D2B treatment
(210 g/hm? DPC + 21 g/hm? BR), reaching 7191.16 kg/hm?, while the lowest yield was observed in
the D1 treatment (150 g/hm?2 DPC), at only 5364.63 kg/hmz2.
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1. 5|8

FaAE(Gossypium hirsutum L.)7e RIRI) TV SR RE, 23R E EE L5 RIS EYI[1]. FRENEL
SRR R TR AR AR P L EL Y 30% (2], ABAER VLS X A7) TH G A6 WLk b S 52 T ALt AR 22 12 1 T 55
[3]o JELIGINEHE . FHIEAKL A SOE i fEh, SRBEE FRAR IR 21, T m e %8, 183
e R E 1, R ST RS G AR UL ) B AR AE (4], For, (22N TR URAIE “ .
FRAK” sl s A K SEEERZRIPTE, @S2 g7 r s 2 A ST, N
PRAEABAEAR R =72 (5] B ARG A6 35 206 A 4k 2 1 45 77 8 H R 8% (Mepiquat chloride, X FR4E T 1%/DPC),
AIAFFE R, FURESVE AR AT RIS /e oK. MIESSMEY LR A ROt b K, MG FAR R A,
P H G, MG T AGdE 2068 [6] (7] HESN, ReA &d=m 7 mmAs, e 7 B Rs, R
TN SRER & &, SN I, REM AL (8] [9], (H2 B — W FIRER X AR A —E, Tung
S A ZE[10]8FFE R I, HRAEAE MRS F FRURES J5 3 el T RRAE AR JE 28 B I AR & TX R [ 1R R B,
FH R 345 A0 BE AR AR AR RSO REAL 3, KA ™ B RN B A AR 3 7 R 5T b IRA TR R WR S 14T SR I
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WHER R e IX — A /. 2585 3 P BE(Brassinolide, fAiFR BR)ME A —FAEd) p I 57, & HA REHEYAEK,
REEEPPUL . URMBES, SCEEPERKMBTIZIRE[12], ATAWEFCRZ LIRS A MmN, 28 LR
AR E RN BE R HC 2 1A LU, B — P22 AR AR 9 50 AN [ IR 5 750 B 1] g Wi 2 AT e T 420>
AHEF H K 7 AE PRSI A R R R BEal b, i 5 E R WEEE AT R, B R & A K
KB FabR S B ARAR BRI, DA AL R R R 2 ke 5 A A6 07 106 L e I 1) PP IR S it 57 B S S 2=
BRNBRRAS, FFNKILHER L R R B iR 2.

2. MR 57
2.1. #%

PN AT ZHM19 (H1T g AW R 2 R AT T I 3 16) Ju e 5t Bk R b A S i i i, RV
SRR DX A e i A

2.2. iR

AARIG T R AR 100 IR ER(DPC, A3 20 5 98% I mI ¥ A3t DU I /R BH) 52 & 3R W B
(BR, A RE & 0.15% IR R, AMARIEIL ). 383 DUR 2578 X AE R 50w BURRILRC, @i 15 71
FEL I 5% 55 45 o AR A€ ARLPR ST N T - T W5

2.3, Rt R S

AR T 2025 FEAEHIRG A K0 T 0 BA VSR £2(28°18'N, 113°49'E)iE4T FIAIRES . 1Z1R56 A 9 W $5
Z RISk, WEADEHRIEEE, 2025 F3FHRE i A s e A B WA H BN 2 & H P8R
BOLE 1) BRE SRR Z 13(0~20 em) HIERERE IR (LE 1),
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Figure 1. Daily temperature and precipitation during the cotton growth period at the Liuyang test site in 2025
1. 2025 FRPRIRIG R EE B IR HIREMEKE
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Table 1. Soil nutrients of 0~20 cm in test site

%= 1. R 0~20 cm HIEEFMFE S

. . o : i
R 47 B AR i - R
Test site pH Total nitrogen Total phosphorus  Total potassium Organic matter
(gkg™ (gkg™) (gkg™) (gkg™)
i
Changsha 5.29 0.195 0.820 19.5 32.0

2.4. AR

ARG I R AR ML KA R AE T 7T BT Rl AR ARt b, SRABENLX %1t WE RN 150,
210+ 270 g/hm? =N H &R EACFAITE RS = FHERE PRI 21 g/hm? ZEE XA EERI R4, A
D1 (150 g/hm? DPC). D2 (210 g/hm? DPC). D3 (270 g/hm? DPC). DIB (150 g/hm? DPC + 21 g/hm? BR).
D2B (210 g/hm? DPC +21 g/hm? BR). D3B (270 g/hm? DPC + 21 g/hm? BR)J: 6 NMb#E, FEHE 3 IR(ILE 2),
6 4T X R, /NXIEFL 22.5m2 (4.5 m x 5m), 178E 76 cm, FREE 15 cm, ZEFEN 6000 ¥k/Fi. 5 H 23 HE
B, MG A B AT R AR A, 6 H 10 HIWERIFHREE, 7 H 5 H—XkMWAESIEN.
P205. K20 JiiE A 19:9:19) 750 kg/hm?, 8 H 15 HATFTTH, 9 H 19 Hutjtalii - #4036+ %
By BREL. 4TI, WSRIBR AN 7R

Table 2. Dosage of mepiquat chloride and design of compounding experiment (g/km?)

2. RIS 85 SRRt (gkm?)

hEe HEVIM I I3 iasg: 2 TG
DI DPC15 DPC30 DPC45 DPC60
D2 DPC30 DPC45 DPC60 DPC75
D3 DPC45 DPC60 DPC75 DPC90
DIB DPC15BR3 DPC30BR4.5 DPC45BR6 DPC60BR7.5
D2B DPC30BR3 DPC45BR4.5 DPC60BR6 DPC75BR7.5
D3B DPC45BR3 DPC60BR4.5 DPC75BR6 DPC90BR?7.5

25 BEARKSZ*

TR 2 HTAE & /N X A AT ARG AR KBS — UK 5 MRAIE, 70 nERZ 550 15d. 24555 30
d. JifiZiJE s 45 d. iz )E 5 60 d FEZ )5 58 75 d BEATIIE .

PRidr: BRI E 5 PRE s e fopk s, 00t T 2] 30 2520 K AU (T T v 3 25 Ty ) AR R S

M fHH 50 o EERRIEAR RN, KGR 0.01 mm, SEitE s S BRARAE I B0 1 em AbFIRRRR 3225

SPAD ffi: 7& ik 5 ANAHA{E A SPAD-502 PLUS {85 02 20 e 4, M bnic 5 BRARIER 4 (3T
T00J5 R R IO B R ) BRI AFDO S 3 2 e

PR fE AN X P AT B A AR R I SE 10 FRERAE T 2 AR 50, B S 3047 20 /NMXIRAE
BEANDORAR AL AR e At AR A 10 0 IR AW, E R E, BT R
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2.6. BURAES A

1% F Excel 2010 #4783 4 4t, i@ F] SPSS 27.0.1 BAFHATEIE />4, FH LSD &/ o3& Z 8kt
T2 B, Bt Origin2024 BAFHEAT B2 .

3. ZRE S
3.1. BiRSER=E RAENEBEFRIEHERSIER

B 5 I it 24 700 B TRD O HERS , 7R RG24 5 10 30 d AE KSR BIIEAE, Bl 5 7E 30 d & 45 d M),
HRAEME i (R AR KO B W 2Z, 45d 2 60d T AT N LATT, ph/EtkmEE AT B KL 2). EAR
FRWR 45 FH B AL BE N, Wk Bl FWREA FH 20 IR I R R 3, 7EI24 )5 15~75 d MRm iR %R 3h D1 >
D2 > D3 Al DI1B > D2B > D3B, jifiZjj5 75 d, D1 A2tk m bk D2 A1 D3 &t T 8.28%F1 18.24%,
DIB PRI & pk L D2B 1 D3B i T 7.01%F1 16.17%. FEAHE RS BT PR nSEN =S
FWNBR, fEMIZI)E 15~75 d, % 50 AL R APk k1K T SR 0 TR AL B, WS 75 d, EREAEER)
DI1B/D2B/D3B #; D1/D2/D3 It & ¥k FFK T 3.06% 1.91%H1 1.35%, 42 Fic Ab T 45 Bt b B ) G W 25 22
Sk, B AL B A fr LKk R A D1 > D1B > D2 > D2B > D3 > D3B. % B /& i B HH R 45 b 38 6] MR A6 Ak 1o
FOFIE R R T H IR L, R B ZE AR [F) R BE b S D25 3 2R A IR 0T STk A A AR = B A o

140 - (01 02777 03 015 26l 03B
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Figure 2. Effect of metribuzin combined with brassinolide on plant height of cotton

2. RIRSHER=E RN ERSHIR N

3.2. Bk ER=E RN ERETRIEMREZHENE R

FACFRAE T O 25 f5 1 15 d 3] 45 d RSl e iR, S MR MR 8 R A KL m AR AR K,
60 d 3| 75 d ZHIG KRB, HIEZ)5 15~30 d SAFER LR EZ R, W25 45~75 d %4t
BRI 22 S B R (L] 3) . FEAN A FRURSS A S Ab 3 R, 2R BE HORES FH S IR B A = s, &4k
PRI 25 )5 15~75 d Bk AR 24 98 D3 > D2 > D3 #1 D3B > D2B > D1B (iti 24 J5 25 30 d [f] D1B 4bF),
MaZjJ5 75 d, D3 ALFRR R D1 AT D2 =i T 13.51%801 10.47%, D3B ACFEFH 422 D1B
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D2B fith 1 13.24%#1 8.45%. {EAHIFEI RS H EALHE FIRINEEMNZE RAE, 5 754, EARFIRES
W JE YR INZE 8 2 (AL FE(D3B/D2B/D1B) I ZAH B AN I 25 & R AR FE(D3/D2/D 1) 1 224 73 R T 2.98%-
4.89%. 3.22%. IR D3B > D3 >D2B > DIB > D2 > DI, 4+%/Jy 14.88 mm. 14.45 mm.
13.72mm. 13.14 mm. 13.08 mm 1 12.73 mm. 3K UGl FFOREGIHRE 19Ty, MRACAE AR ZERHBE 2 380, [
S5 5 2 P T 1 A 5 P i IR 45 140 Ak 2 5 B 1 A A 2R P 386 0

20 [ D1 0277 D3 1B D2 Bl 03B
a

15 ab 2 2 abb b
—~ B a abab al
g T agd ! b apl S aba b b
£ aby
: il “al
E
;'g 10 -a i aad
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Figure 3. Effect of metribuzin combined with brassinolide on stem diamater of cotton

3. BIRESE R =5 RAEEXREZ A0

3.3. HRSER=E RAENEBEFRIFRE SPAD EHIFNT
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Figure 4. Effect of metribuzin combined with brassinolide on SPAD value of cotton

& 4. Bk EE=E ZEAEXHRE SPAD ERIFNT
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S ALFE B SPAD {H B 24 1N [R] (R HERS 5258 EIHE NIEREH, SACBAERZ S 45 d L B0EMY,
TEMiZ 5 50~75 d Madem i SPAD {H A A IVE(ILIE 4). TEASR I RES A fEACEE R, 1 H SPAD {H R FHIR
SRR IR B TR Y, AW D3>D2>D3 Al D3B>D2B>DIB, jiziF% 30d, Hif
RSS2 e MR 25, D3 AR v SPAD %L D1 AbBE[I ) SPAD {42 13.83%, {EMZ)E5
60d, HURSHE M2 E RNERIAEEZ R B3, D3B AEE M F SPAD {H#: DIB 41/ SPAD 1H
PE15 6.6%, FAhES HAAS [F] RSS2 ACEE T, St F R $5 A0 BR AN S AL AR BT 22 S AN B35 o 7EAH R IR
MR RIS RENEE XN, SO SPAD [HEAZ I H DIB > D1, D2B > D2 1 D3B >
D3 (e, &AW A SPAD %88 D3B>D3>D2B>DIB>D2>DI1, 75H|5 53.9. 53.8.
53.2 52.1. 51.5. 50.6. KEIHGINFFURES IR E T LASE = Jv SPAD MIBUE, femM MR E&E, [F
I R SR 5 0 25 &5 22 N BRI it HH R 843, A R T 19 siox — &R

3.4. HIRSER=ERAENEREFRIERETER~ER RN MW

FALF AR AR B MR EN R BT RSEER . EAFRFIRGIKIE T, AHRRHEEI
NeTEE G R RS, IR ACFE D2 Al D2B B T RATEIRE T ARG A, 43N 15.93 AN
16.9 N(WLF 3), RIAIGINFIRSS FH &2 eI ML AR R A, (HRE — e R B W 2 ), B8 B R I
D3 >D2>DI1 1 D3B>D2B > DIB, i FOREHHK L HI S m R b 2 fe . B RCALE A bk ik ol
RAE HRIAR B H RS TP AN I 25 85 25 N RN BRRR B8 BOA (R SEAE R, 1T v A FE PR IR 845 v 0 25 2 3% N R .
PRESECE PHI/EH, DIB A1 D2B # D1 Al D2 #25 18.13%41 6.09%, 1 D3B % D3 FF% 4.04%, HFAE
FIH DIB>DI1. D2B>D2 fil D3B>D3, Zril#2EE 5.03%. 0.73%H1 5.11%. S ECFFAR - A AA7E—
SERIRCIE, TEARFI RS T, KRR B HIRSAR E g = B S G BRI, X3 T3
PR B SEMR . TEAH R FOR SRR B p O 25 5 2R B, S0 A B (DR F A 7 2 0 P it P IR 84 1) A 3 T2
Tt HECACEE D2B Fe i m, N 7191.16kg/hm?, HjEkb3E D1 p= & iRAK, AN 5364.63 kg/hm?, HFECALEE
D2B HIAFAR = i Bt AL BE D2 HIFF AR R 5 7.81%.

Table 3. Effect of mepiquat chloride combined with brassinolide on cotton yield and yield components

3. IR ER=E RAREXIRIL~ 8N~ EHRIT T

TR Ab 2 BB HLEA (o) FFH P B (kg/hm?)
DI 13.57+0.72b 5.17 + 0.06b 5364.63 +342.20b
D2 15.93 +0.85ab 5.47 +0.23ab 6669.94 + 562.13ab
D3 14.10 £ 2.02ab 5.48 +0.18ab 5896.80 = 770.09ab
DIB 16.03 + 0.60ab 5.43 + 0.46ab 6662.41 + 680.82ab
D2B 16.90 + 3.16a 5.51 +0.47ab 7191.16 + 1858.66a
D3B 13.53 +0.55b 5.76+0.10a 5958.68 + 147.49ab
4. i1

WEE PR T I CUR - B SRR E . AR IR AL, FEE, wEiR W
5y FEMRAEGER 4] FORESIE N —FARAEw WA KSR, I AR AERE AR A AR B2 SR A R, 4T
PRI B P, X BRI AL RO B HI[13]. RIS 140 FE R BT, W it HY DR 845 e i 2 B
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REw &

AEAE IR s 3G 2R ARk D 22 T 4. ARG R B, Bl R IR 43t A ) 2 R K, kv S 300 HH ok
a3 A DL D1 MR R IR i 24 )5 75 d, D3 A B 254 EE D1 AT D2 B 1 13.51%F1 10.47%,
D3B A i & 22 EE DIB A D2B it 1 13.24%K01 8.45%, X 51T AWF7R4E AL (HEHR[15]0%%
7 HR B4 5 10 25 & 25 N IR SR il FR R SR bk i A (R IEIE . SRR 45 A — 2, HEDN AT R 2 RN AN ]
FefrfeL tth, X RS [E R A 5 R (T DR 2R 3800

SPAD H (M & 2 AN & i) & R m e A E I B Z 48 FR[16]. T H SPAD {EFifl F K 4 FH & 1) 38 Jin
I T 17] 18], FEARK T, EECAIE(D3B/D2B/DIB)4: V-1 SPAD 1 %5 # jifi b 73 51l $72
FHT 0.18% 2.11%F1 1.78%, X5HT AT ERCACTERELE Ry 5 = SPAD {H IR A 45 RARM[19]. FRWLE
PRS2 PR (PR e B AR BRI 5L 5 A2 1 T B v B I T AR A SR R S T A OGS BT R AR,
SEPLT YR ity R R R AR

FIREA R 14- BB REEMIAMEE RAERK SAEREK, 5 L FEpi sbE S AspkE, (it
MRAE 3, REARIE P  B[20]. AW, EECAH D2B P~ Eik FIE(H(7191.16 kg/hm?), EZETH
Jiti D1 4bFH(5364.63 kg/hm?), 5 ACAbFE [ B R B8 BN SR 88 B35 P $e 7+ (% D3B), 1X5 Zheng C A Fi 45
FAEA21], HOORER SO AT LACSCE R MR R L G5, (R R oy T AN B RO = i [22], B AR AR E
FRAEE NN U - B KR, #IRTCA YRR L, RAERSENFE, R T
FRAE 3G B 20

5. &g

7E RSS2 0 25 & 2% PN I A A B Lt R IR 43 ) AR B, R sC e IR AR v, B N RR 322X ELAR,
Fermit r SPAD {H, B AR R 25 44 RN ST UL S A R A, RIS A 85 3 P2 1 TR IR 84 2 25
B2 WA T4 B R 25 B SRR R P~ B RS J1. 427~ B LA € D2B (210 g/hm? DPC + 21 g/hm?
BRACFIX — 7%, KL A 50 2= AR 55 SE AU AL SR 11— 5 IR AR 30

SE
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