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Effectsof Chitosan Coating on Seed Germ nation and Salt-tolerance of Seedl ngs n
Hybr id Rice(Oryza satival. )

RUAN SongL in XU E Q ing-Zhong

(D eparment of Agronany, College of A griculture and B iotechnology, Zhejiang U niversity, H angzhou 310029, China)

Abstract Seedsof wo hybrid rice combinations Shanyou 10 and Eryoupeijiu, w hich w ere film-coated w ith
1 5% chitosan, 1 5% chitosan + 10 mmol/A proline, and non-coated seedsw ere gem inated in H2O, 50
mmol/A , 100mmolA or 150mmolA N aCl lutionsat 30 . Gemination percentage, activitiesof o, Bany-
lase, tolerance index, tolerance ratio and content of compatible lutes proline, total ©luble sugar, fructose
and sucrosew ere determ ined T he reaults show ed that chitosan coating significantly mproved gem ination per-
centage and activitiesof fanylase under nomal (H2) or salt stress conditions, and decreased activities of o
anylase under salt stress conditions as compared w ith the control (non-coating treatment). U nder salt stress
oonditions, activitiesof o Banylase increased in Coated or non-coated seedsw ith enhancanent of N aCl concen-
trations, Chitosan ooating al® improved the tolerance index and tolerance ratio of seedlings and increased the
oontent of proling, total ®luble sugar, fructose and sucrose in stressed seedlings It was suggested that Chi-
tosan ooating w as able to improve the salt tolerance of seedlings in hybrid rice Coating w ith chitosan + 10
mmol/A proline had little increasing effectson seed gem ination and the salt tolerance of seedlings Shanyou 10
had higher salt-tolerance of seedlings than Eryoupeijiu

Key words Chitosan mating, Gem ination percentage Amylass Salt-tolerance Compatible ©lutes Hybrid
rice

(272-09-1997)
(1968-), , ) )
Received on ( ): 2001-07-25, A ccepted on( ): 2002-01-08

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



804 28
122
, « )
(.2 (18 anx 13 anx 10an) 20 mL
, , 3. 41 50mmolA  100mmolA 150mmolA  NaCl
, : 6 , 50
, : , 30 ,
(5 8 12 , 4000 (Ix),
N aCl
[9] , , 14 ’
, 123 4
“ 10 , ,
101 , , , (1985)
o B 620 nm
, Q1 1 o ,
(12 l, 5min 100 mg 1 B
124 10
(compatible ®lutes) ™ ™,
, , (1985)
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[19, 20] n W GxXi [25]
, (T 1) = 100+ Z[looxi[WGXJ] , Xo, X1,
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Table 1 Effectsof seed coating on germ nation percentage and activities of amylases in hybrid rice under alt stress

NeCl o B
Coating N aCl Gem ination A ctivitiesof A ctivitiesof
Combination treatments concentrations percentage occanylase Banylase
(mmolA) (%) (units/gDW) (units/gDW)
0 88 de 1607. 2 a 31b
N on-coated 50 91 bc 1406 0 d 27¢c
100 86 e 1289 O e 17f
150 86 e 1134 O f 15¢g
M 1 88 B 1276 3A 218B
0 91 bc 1588 6 a 35a
Chitosan 50 94 a 1421 0d 31b
10 100 88 de 1103 0 g 27c
150 88 de 106Q O i 2 4d
M2 90 A 1194 7B 2 7A
+ 0 91 bc 1576 2 a 35a
Chitosan+ Proline 50 93 ab 1490 1c 32b
100 89 cde 1080 2 h 24d
150 88 de 850 0 j 19e
M 3 90A 1140 1B 25A
0 90 de 1309 4 a 32cd
N on-coated 50 90 de 1219 0 b 30d
100 86 f 1058 O cd 25e
150 86 f 644 2 e 18f
M 4 87B 973 7A 248B
0 93 a 1335 3 a 35ab
Chitosan 50 93 a 1112 4 ¢ 32c
100 90 de 1038 5d 30d
150 89e 375 4f 25e
M s 91A 842 1B 29A
+ 0 92 abc 1358 2 a 3 8a
Chitosan+ Proline 50 92 abc 1220 4 b 3 4bc
100 89 de 1014 4d 30d
150 89 de 368 2 f 18f
M6 90A 867. 7B 2 7A
Q 05 M 50 100 150 mmolA Ne&Cl

Note Significant at level of @ 05 Not significant if there are the sane letters anong treatments M ismean value of certain treatment under
three kindsof salt concentrations 50, 100, 150 mmolA NaCl

22
« ), 10

10 (1 2) 10 '

[27]
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Fig 1 Effectsof seed coating on tolerance index Fig 2 Effectsof seed coating on tolerance ratio
of seedlings in hybrid rice under salt stress of seedlings in hybrid rice under salt stress
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Table 2 Effectsof seed coating on the content of canpatible solutes n hybr id rice sedl ngsunder |alt stress

NeCl

Coating NeaCl Content of Content of total Content of Content of
Combination treatments ooncentrations proline Dluble sugar fructose ucrose
(mmolA) (ug/g FW) (mg Glu/g W) (mg/g FW) (mg/g FW)

0 123 2fg 56e 102e Q29e

N on-coated 50 110 O gh 56e 104e Q 30 de
100 210 2 ¢ 6 8c 128c Q 36 bc

150 226 4b 77b 150a Q 38 bc

M1 182 2B 6 7B 1278 Q358

0 124 4 f 58e 112d Q 36 bc

Chitosan 50 112 8 gh 57e 1 14d Q 37 bc

10 100 226 6b 77b 142D Q39b
150 262 0a 8 3a 150a Q 43a

M 2 200 5A 7 2A 135A Q 40A

+ 0 123 0 fg 6 0 de 104e Q 30de
Chitosan+ Proline 50 100 8 h 6 0de 106e Q32cd
100 210 4 ¢ 6 8c 140D Q39b

150 227.3b 79b 151la Q42a

M 3 179 5B 6 9B 132B Q 38A

0 127 5d 54c 1 02de Q 23 def

N on-coated 50 108 5 ef 54e 106d Q 21 efg
100 141 9¢c 62b 120c Q 33 ab

150 16Q 2 be 65b 132b Q35a

M 4 136 9B 6 0B 1198B Q308B

0 124 2d 53¢ 107d Q 23 def

Chitosan 50 103 8 ef 55¢c 109d Q 23 def

100 148 2 be 7 3a 129D Q34ab

150 194 7 a 67a 142a Q 34 ab

M s 148 9A 6 4A 127A Q 32A

+ 0 127 2d 54c 1 01de Q 27 cde
Chitosan+ Proline 50 109 4 ef 53c 1 04 de Q 23 def
100 142 Oc 6 3b 117c Q 29 bcd

150 160 3 b 7 4a 140a Q 34 ab

M6 137.2B 6 4B 1208B Q34A

Q05 M 50 100 150 mmolA NeCl

Note Significant at level of Q@ 05 Not significant if there are the sane letters anong treatments M ismean value of certain treatment under
three kindsof salt concentrations, 50, 100, 150 mmolA NeaCl

[16] )
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