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Effects of seed film coating with exogenous regulating substances on
cotton germination rate and cold tolerance of seedlings

LI Fang-zhou, YE Jun, HOU Zhen-an
( The Key Laboratory of Oasis Eco-agriculture of Xinjiang Production Construction Group/
College of Agriculture , Shihezi University , Shihezi, Xinjiang 832003, China)

Abstract: The aim of this experiment was to study the effects of seed film coating with exogenous regulating sub-
stances on the cotton seed germination and physiological response of cold tolerance in cotton seedlings under low tempera-
ture stress of 5°C by sand culture method. The results showed that the low temperature stress inhibited the cotton seed
germination and growth of seedlings. Seeds coated with salicylic acid and exogenous regulator compound had better germi-
nation potential, and higher germination rate, germination index and vigor index. Compared with CK, seeds coated with
exogenous regulator compound had germination index increased by 41.2% ~ 44.4% , vigor index 30.9% ~ 63.9% .
The coating treatments with exogenous regulating substances decreased leaf REC and MDA content. It also increased
sharply the soluble protein and soluble sugar contents. The activity of SOD, POD and CAT were significantly increased.
The coating treatment with a compound preparation of 5 mmol+L~" salicylic acid, 45 mmol+L~" calcium chloride and 60
mg*L~! sodium selenite which REC and MDA content were significantly higher than other coating treatment, and soluble
protein content were significantly higher than other coating treatment. These results demonstrated that seed film coating
with salicylic acid, calcium chloride and sodium selenite has a synergistic effect of improving low temperature resistance
of cotton seedling by promoting seed germination and seedling growth.

Keywords: cotton; germination rate; film coating with exogenous regulating substances; low temperature stress;

cold resistance of seedlings
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2.1 SMEETFEKALETKBNE THRERF

B4 0021

R 1 AAL FEARIR AR, SRR 5 A 4k
FIRRAER TR ZF A R R CK 225 8.2, SME
PRI A A PR R 22 S AN S 2, T2, T3 Al T4 Ab#
XTRRAEFN T 1) & 2E 48 B0 06 D18 808 CK 22 ik %
WBEIKF(P<0.05), WA FHRE T NER T
41.2% A1.7% I 44. 4% , 5 1136 K053 590 #2755
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Table 1  Effect of seed film coating with exogenous regulating substances on seed germination of cotton

Sb B REFHS % REFE %o REFHRE S8 %
Treatment Germination power Germination rate Germination index Vigor index
CK 54.17+3.81b 85.00+1.44b 27.29+1.47¢ 2.85+0.23¢
Tl 73.33+1.44a 89.17+3.81a 36.33+1.14b 3.73+0.19
T2 72.50 +5.00a 89.17+1.44a 38.54+1.12a 4.63 +0.46a
T3 73.33+5.20a 90.00 +2.50a 38.67+1.16a 4.31+0.18a
T4 74.17+3.81a 90.00 +2.50a 39.42 £ 0.60a 4.67+0.29a

T - IS [ T B8 ) — I AN R Ab B R 25 5 235 (P < 0.05), T IR]o

Note: Different letters in the same column mean significant difference among treatments for the same temperature at P < 0.05 level. The same below.

2.2 SMEETFEKRGIEFRENE THRESE

o B i 2R 58 Y B M

Bl 1R ARIR A ET, 5 CK A L, SRR IR Y
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29.2% , 25 iR EI B . IR HIRSS, T3 F1 T4 b
FHIFIARAEM A REC F1 MDA S 25 A0 & HiY
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Ny SN TR R Y SER G i) e i 0f 8 viog
KRR G Ix EARE BE R 1 5 1 P o A A b B

5 H REC Al MDA 548 CK BH S AR, DT 22 /i
TRIR X R LS 15
2.3 SMNEETFERLENMKIEME TRELSE
BEAT RSN

H I 2 FTLAE AR ME TS, AT A
ATV i R SR R e R R R
Fr R AEARTERYNE 2 d IR B RE, T2 1 T4 AR A B
B AT IR PERE SR ARG 1 d AR . UL AN IR R
T T AC A PG IR IR Bl T I B R A AR R
AT AT Be A AR A FHALE . T1 ~ T4 Zb P
A 2 4 SRR J5 i bl i B R ]
P& & (P <0.05), T4 AbBRE CK AL, M H AR Al i
PEEE A RT M S AR AR B A 1 d B4R
35.8%F1 48.2% , 138 2 d BHEE 27.8% 1 28.1%,
WRAZ W TG TR 20.7% 1 23.9% <A ZNIETH 5 51
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Fig.1 Effects of seed film coating with exogenous regulating substances on membrane systems of

cotton seedling under low temperature stress
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Fig.2 Effects of seed film coating with exogenous regulating substances on osmotic regulation substances

of cotton seedling under low temperature stress
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Fig.3 Effects of seed film coating with exogenous regulating substances on antioxidant enzyme activities

of cotton seedling under low temperature stress
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