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Abstract: In this experiment, ‘Zhongmian 113’ was used as the test variety. After the cotton was soaked with
trehalose , melatonin and ascorbic acid, the differences of seedling formation, main agronomic traits, biomass accu-
mulation, yield, constituent factors and main fiber quality traits of cotton treated with the three exogenous sub-
stances were compared. The results showed that compared with CK treatment, the seedling formation rate of cotton

treated with exogenous substances was significantly increased by 1.3% ~ 6.1%. Plant height, stem diameter and
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branch number were significantly increased by 8.1% ~9.2%, 10.1% ~14.6% and 13.7% ~22.2%. The biomass in-
creased by 1.6% ~20.9% , and the distribution ratio of biomass in the reservoir increased by 3.3% ~16.4%. The

yield of seed cotton was significantly increased by 11.7% ~18.4%. The average length and breaking strength of the

upper half of the cotton fiber were above 29 mm and above 29 ¢N - tex™'

, and the Micronaire was grade B. In sum-

mary, seed soaking treatments with exogenous substances significantly improved the seedling formation rate, promo-

ted the growth and development of cotton plants, enhanced biomass accumulation and distribution, and increased

yield, with the 100 pwmol + L™' melatonin treatment having the most pronounced effect.

Keywords: cotton; seed soaking with foreign substances; cold damage; growth and development; yield; quality
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Table 1 Effects of different exogenous substances on cotton yield and yield components
2 e WOk R A LRGSR AL “—qf'@@i ' K5y ‘ *ﬁ%f‘i
Factor Treatment Number of harvested ~ Boll number Single boll Lint percentage  Seed cotton yield
plants (x10* - hm™2) per plant weight/g /% /(kg + hm™)
. N HEEEME Trehalose 17.633+0.592A 5.392+0.107A 6.425+£0.058A 0.426+0.003A  6028.633+168.4A
92;{;:’3%(??@ FREZE Melatonin 18.942+0.592A 5.117+0.107A 6.367+0.058A 0.416+0.003B  6141.950+168.4A
PUIRILAR Ascorbicacid 18.300+0.592A 5.250+0.107A 6.283+0.058A 0.423+0.003AB 6008.450+168.4A
CK 17.411+0.684b 5.167+0.124a 6.267+£0.067a 0.423+0.003a  5962.167+194.5b
AR W) e e E— Concentration 1 17.556+0.684b 5.300+0.124a 6.433+£0.067a 0.423+0.003a  5949.422+194.5b

Concentration (C) e . Concentration 2 20.633+0.684a 5.67+0.124a 6.422+0.067a 0.419+0.003a  6663.467+194.5a
e = Concentration 3 17.567+0.684b 5.178+0.124a 6.113+£0.067a 0.421+0.003a  5663.656+194.5h
K Z Factor P {8 P value
T ns ns ns ns ns
C 0.006 ns ns ns 0.009
TxC ns ns ns ns ns

B RE F R R R SMNEY PP Z 8] 1 22 5 8. 3 (P<0.05)
B#F(P>0.05), FHl,

Note: Capital letters in the same column indicate significant differences between alien species classes ( P<0.05) ,

[FIF/NG b 2o SME R BE 2 )1 22 53 .35 (P<0.05) 5 ns R EFA

and lowercase letters indicate sig-
nificant differences between concentrations of exogenous substances ( P<0.05). ns means that the difference is not significant ( P>0.05) . The same below.

R2 AREINEYRFHXIHR L L TR 200

Table 2 Effects of different exogenous substances on cotton fiber quality

P4 LR REERSTREE WIRERE

. " 7 S {1 K % N 2
3% s K HPEC Specific breaking DA E gy AVERK
; Elongation at R . Maturity
Factor Treatment Fiber Length neatness strenglh break/% Micronaire oefficient
length/mm Index/ % /(ceN - ) reaks o coethicien
TEFEHE Trehalose 29.492+0.167A 86.425+0.201A 29.508+0.318A 10.692+0.253A 5.125+0.049AB 0.852+0.003A

RIS -

&,l;‘difﬂfi;t PR Melatonin -~ 29.558+0.167A 86.000+0.201A 28.775+0.318A 10.767+0.253A 4.992+0.049B  0.848+0.003A
y

PLIRIMEE Ascorbicacid 29.325+0.167A

CK 29.500+0.193a

AR e ¢ — Concentration 1 29.567+0.193a
Concentration (C) &% — Concentration 2 29.233+0.193a
W = Concentration 3 29.533+0.193a

86.367+0.201A 29.200+0.318A
85.833+0.232a 29.333+0.368ab
86.311+0.232a 28.422+0.368b
86.433+0.232a 29.222+0.368ab
86.478+0.232a 29.667+0.368a

10.817+0.253A 5.217+0.049A
11.167+0.292a  5.067+0.057a
11.044+0.292a  5.122+0.057a
10.333+£0.292a  5.178+0.057a
10.489+0.292a  5.078+0.057a

0.852+0.003A
0.847+0.003a
0.849+0.003a
0.854+0.003a
0.851+0.003a

K& Factor P {H P value
T ns ns ns ns 0.013 ns
C ns ns ns ns ns ns
TxC ns ns ns ns ns ns

M AT E bR SR SR S A i
TG B PR 3R 0% e =2 1) B AH B AR 3E , SOAH B A
LRI, SN IR YR Bl BE G o 4 A R A4
AR A HEAR AR IR B9 2R 1 2R 4 9 AR
R, B AR AL R 1

15% 2% ~26% 1 4% ~27% , X 5% H 50 wmol -
LTAMEAR R R e i R O AR AE K R E B
722 D K it P 5 A 52 Aol Ak B8 S 7 1T DA K
G TR o 1 e AR PR AR R AR K
& v e i VR AR AL, BhAh, AT &b

3 W i TR S P R AR T H A Ak 38 HC 32 A AT RiE R

Phoe {xﬁﬁ?éﬁﬁ%&ﬂ 0 AR T 9 34 A 450 05 R
R R K R B E R R E 2 R, AT AE R HL o A R i 9 2 KA T

—,ﬁﬁﬁhﬂ&%ﬁiﬂ%%ik?’iaﬁjﬁuﬁiiﬂm ﬂ%ﬂ,,\iﬁﬁlz_ﬁ G

RESZSIIAG ) | 300 R 2 M 36 2 B IR, A 49 i 0 2 FE 1 S 5 1,

BOTE R % R B RIS AT R S AR RS R R e A

T A 5 A A S T KA B PRSI AT D 1 5 2 e T A 7

SR O R e A0 2 DA R A e PR R A5 2 BN A
FERE A0 T A AEAKES o, e IRy 3 Ao
Kb B 32 A AL 1 0 R bR 2R AL 5 2K
VIR Fr I, o ) B R AL PR R 1% ~ 8% (3% ~

AT PRI AEY R FRDY . FEAR S
Hh it P TR B PR R TR I R T Ao Ak B AR A
(A= B R DL e (A AEAY ) AELE W b 1 He 491
P BT B Tt JHG e 2 Ak B P i R A K
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a2

(a) KA HIR
First day after cold damage

B2 RHE

(b) Z K J5 H10R
Tenth day after cold damage

ZRERXTEE

Fig.2 Comparison of cotton seedling disaster conditions

T PSF R PH R
T1,12,13:0,15 .20 mmol -
I FRARER PR E DT B R ANERIR S RN

PSF
PH
SD
PE
P value
NFB
— <0.01
— 0.01~0.05
B >0.05

PN P34

Corre]atlon coefficient

1.0
BN
0.5
G
0
rs —0.5

3SD ZEML; NFB  RBL G H B AW PN SOJMRE BN SAREE K BW . B J 5 VS OFFA ™ i,
LV B AR B M1 M2 \M3:50,100, 150pumol - L' 4R B ZARFE; A1 A2 A3:25.50.75 mg - L7 Hidk

Note: PSF': Seedling rate; PH: Plant height; SD: Stem thickness; NFB: Number of fruit branches; B: Biomass; PN: Number of
harvested plants; BN: Number of bell sets per plant; BW: Single bell weight; YS: Seed cotton yield. T1, T2, T3 Treat with 0, 15, 20

mmol + L™! trehalose; M1, M2, M3: Treat with 50, 100, 150 . mol +

L™" melatonin; A1, A2, A3; Treat with 25, 50, 75 mg - L™! as-

corbic acid. The size of the square in the figure represents the size of the impact on the results.

B o6 SMNEWITHRIE LK EIEARHIA1E K D47

Fig.6  Correlation analysis of exogenous substances on cotton growth and yield indexes

A 30 5 25 3t 5% ~40% , FEATA BE ATAE A 2R K
AT R EAT ST AR R S B R T B A A
FBIHEAR S 73 BIARAF (9 50 UE . S BL BF 52
KU VIR PR AL B AR AL R T B 2 AT B

P 200 W 2 2 S A T LA /N g A 4R
EHT YRR R, iﬁﬂ*ﬁi%ﬂhhﬁy\ﬁﬁ&m
Fei T AR 0.15 mmol - L7 R R AL HEH 5
FhF I L) 2 A #Zﬁmfﬁﬁ%ﬂj} —FH’JEJKU\&
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MG AT SN IR P I A 0 AR AE A KR A R S dh R 155

AR RS X AT A5 A,

FEE R A PR A B bR, R TEM R BT
Witk f B R AR I S B P AR AR T R K
2 FHSCIR IR L B AR 25 4 B3 A48 T B AR 3 S [ o
SERUY L FEAIRI R R A R SR A B R
TR B e e, I Bl A v B 1 1 T 2 ST U R
FEAR R ZE Y M2 Ab Bk B 5 5, 43 ) 45 H At Ak B g
B 12%~17% , b WOR BREIOW 77 1 1 52 il 45 R
B AT BE AR B 2 IR b A B A B TR AR
BRIE— 2R INT AR AE ISR RE B, 32F 1T 5 W A A
Fe, ATAZERIAFGE 2B, R 50 wmol + L7 4R 2E
R HUNAE T AR T 5% ~ 11% By 7= 550 7 i
ST it FE A8 B 2R DL K A KR ) it iR B 2 T LA 4
BRI AR UL AR B B R T E Y R R R
B X GAE T 45 B R B, Ak, AR AL T 4k I
L FR X K BE 5 T 2 L5 B R O A AR AE S R 2
(BB ARZ — ) SR AR 2 NI I B Ak
PRI £ S B RIBT2E L3 EE Y 7E 29 mm 1 29 eN -
tex DA b Thw R R S WA AR LT A 40 3 R %
MZEE AR Z — AR AL B Y 5 5w B (E K T
FEHERPUIR MR AL B, SRR T B g, S5 EM, S
VR IR AR AL TR ) F AE 2T 2 5 G (B 22 5 R
TS,

4 & ik

FREELZE A ERE IR R IR A AR IR S E T
FRAE AT 25 R 7= i 1 42 T LA R UE AR, 3
il DL 22 S AR S U IR B R , HL S B v A ik
P AR I R v I AT ) B N, DI 4 2
JkFE , SNIEYIR R Al R IR ¥4 5 v AR A6 B 2R
FPE 1.3% ~6.1% ; ¥R im R FUREL & 8500 )
R 8.1% ~9.2% 10.1% ~ 14.6% F1 13.7% ~
22.2% ;W B ERN 1.6% ~20.9% , 4= Yy & TE
(FEAERY) ML e 42 55 3.3% ~ 16.4% 5 FF i 7
R 11.7% ~ 18.4% M ALLF 4 I B3 -3 K
FNHF 2L LB B3R 2] 29 mm DL EFD 29 eN - tex ' LA
I, BERE(E B %, Hod it 100 pmol - LMY
MR BRI FICIR S G A AR e s K
R VL= B R 1 2R A VR RO BAR, TT AR
AR AEACIA TR R RE 1, A A0 85 = 7 At
AR I A AR P AR

& % X #:
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