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Abstract: The effects of different concentrations of

Wt I #:2020-01-07 sodium silicate (1 mmol/L, 2 mmol/L, 4 mmol/L) and
T FIARY 22 354 2 51 2 SO TR 22 B 5 0o 01 ) ,
BEME MK QMRS T A 2SN BE 03 calcium chloride (5 mmol/L, 10 mmol/L, 20 mmol/L)

(U1612442) ; St MIAAFHE T 00 B [ B RS 26 (2019) . o .

] on rice seed germination under antimony (Sb) stress were
1238 5 1 ; S 44 3 o A B B 4k R A S #E R i H
[#A KY F(2018)040 ] ; 5t M A BHL TR 6 XA
A AR5 E [ BEHE & A A (2018) 5609 ] 5 3 4
HZER A AA TR E [ BEA & A4 (2020)
60107 3 S M T2 2017 4R JE 22 A 5 8 72 B BT were inhibited under the stress of Sb (5 mg/L, 10 mg/L,

studied by seed germination experiment. The results
showed that the germination potential, germination rate,

vigor index and dry weight of root and bud of rice seeds

LI [ BEAEA AA (2017)5726-55 ] 20 mg/L, 30 mg/L). The germination potential, germina-
TEE /A ESHH(1996-) , %, S RUK A, Bl BF 5 A4 B SE5 1Al tion rate, vigor index, root and bud length and dry weight
J 4B IGYEE . (E-mail) 1160661597@ qq.com of root and bud of rice seeds in the treatment of 2 mmol/L

BHREE 2 15, (E-mail) 626901561@ gq.com sodium silicate were significantly higher than those in con-
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trol. The germination potential, germination rate and vigor index of rice seeds gradually decreased with the increase of calci-

um chloride concentration. The germination potential, germination rate, vigor index, root length and dry weight of root and

bud were significantly inhibited in the treatment of 20 mmol/L calcium chloride. When the concentration of Sb was 5 mg/L,

10 mg/L, 20 mg/L and 30 mg/L, 1 mmol/L sodium silicate significantly increased the germination potential, germination

rate, vigor index, root and bud length and dry weight of root and bud. The addition of 5 mmol/L calcium chloride could sig-

nificantly reduce the inhibition of Sb on the germination potential, germination rate, vigor index and dry weight of root and

bud of rice seeds. The effects of 20 mmol/L calcium chloride on the germination potential, germination rate, vigor index

and dry weight of root and bud of rice seeds increased first and then decreased with the increase of Sb concentration, and

the toxic effect of 5 mg/L Sb on the germination of rice seeds was not alleviated. Therefore, the germination of rice seeds

was seriously inhibited by Sb stress. Under Sb stress, the addition of 1 mmol/L sodium silicate and 5 mmol/L calcium chlo-

ride can significantly increase the germination potential, germination rate, vigor index and dry weight of roots and buds,

and effectively alleviate the toxic effect of Sb on rice.
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Al
Table 1 Effects of sodium silicate on germination potential, germi-

nation rate and vigor index of rice seeds under antimony

(Sb) stress
SOIRIUKE ERKIE KRR AR o
( mg/L) (mmol/L) (%) (%)
0 0 0.60+0.08b 0.71£0.05b  7.67+1.54b
1 0.80£0.10ab  0.93+0.04a 14.46+1.69a
2 0.89+0.05a 0.96+0.02a 15.71+0.88a
4 0.63+0.17b 0.74+0.10b  9.44+1.30b
5 0 0.58+0.07b  0.61+0.02¢c  542+0.32c
1 0.90+0.07a 0.95+0.04a  15.53+0.85a
2 0.80+0.07a 0.92+0.02a 15.31+0.21a
4 0.59+0.05b  0.72+0.05b 10.64+0.34b
10 0 0.29+0.05¢ 0.58+0.05b  3.93+0.31c
1 0.81+0.04a 0.87+0.04a 12.73+1.13a
2 0.79+0.09a 0.86+£0.08a 12.14+0.67a
4 0.48+0.09b  0.54+0.08b  7.94+1.23b
20 0 0.22+0.17b 0.52+0.11b  2.36+0.70d
1 0.81+0.04a 0.84+0.05a  8.70+0.42a
2 0.79+0.09a  0.73+0.04a  7.46+0.48b
4 0.48+0.09b 0.51+0.08b  4.87+0.75¢
30 0 0.13+0.04d 0.43+£0.07¢  1.69+0.20b
1 0.69+0.05a  0.81+0.05a  4.10+0.31a
2 0.51+0.02b 0.69+0.03b  3.89+0.11a
4 0.33+0.09¢ 0.49+0.03¢c  3.70+0.75a

[Fi]— Sh Joiu izt e B A FH T VR AN [7] e JBE o4 8 70) Ak 3 )RS ) /N 55 =
FoRE 5 W (P<0.05)

R2 SUIE SO BT AEBMFHERRFB . RFXR FHEH
IR
Table 2 Effects of calcium chloride on germination potential, ger-

mination rate and vigor index of rice seeds under Sb stress

Sh B SAERRE R E RS

Cmg/L)  (mml/L) (%) (%) T
0 0 0.60+0.08b 0.71+0.05bc ~ 7.67+1.54¢
5 0.90+0.03a 0.93+0.04a  11.90+1.61a

10 0.80+£0.07a 0.89+0.02ab  10.87+0.51a

20 0.53+0.15b 0.59+0.19¢ 4.80+1.09b

5 0 0.58+0.07bc  0.61+0.02b 5.42+0.32b
5 0.87+0.04a 0.92+0.08a  10.89+1.4a

10 0.73+0.10ab  0.87+0.04a  10.77+0.69a

20 0.39+0.18¢ 0.49+0.22b 4.53+2.29h

10 0 0.29+0.05d 0.58+0.05b 3.93+0.31b
5 0.86+0.02a 0.91+0.05a 10.74+1.19a

10 0.68+0.09b 0.86+0.05a 10.08+1.72a

20 0.48+0.10c 0.56+0.08b 5.32+0.87b

20 0 0.22+0.17¢ 0.52+0.11c 2.36+0.70c
5 0.84+0.02a 0.93+0.02a 8.41+0.66a

10 0.61+0.08b 0.89+£0.12ab  8.02+1.80a

20 0.63+0.09b 0.59+0.10b 5.99+0.56b

30 0 0.13£0.04¢ 0.43+0.07c 1.69+0.20c
5 0.82+0.02a 0.90+0.03a 5.98+1.08a

10 0.65+0.04b 0.75+0.04b 4.06+0.98b

20 0.61+0.12b 0.68+0.13b 3.62+0.66h

[]— Sh Jofv 5t v Ji b BT VRIS ] 3 150 R 77 Ak 381 1) AN ] /N 2 Bk
FREF W (P<0.05)
2.2 Sb BB TREER AT S5 XK FE R FAF R R
K FREZ0m
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5o 575 XA L 1 mmol/LFN 2 mmol/ LA R 44
AL PR R AR B A, 2 Sh BRIk IEh 5
mg/L . 10 mg/LA1 20 mg/ LA}, 525 X} BEAH s
1 mmol/L .2 mmol/L 4 mmol/LEEEREHIY GEAF /K FIHR
KR FEHIN; 24 Sb B ¥ EE N 30 mg/ LN, Bl i
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mmol/ LA 10 mmol/ LEAAES 5 AN AR el K 751 &b 24 ]
JoHH 25 5, 20 mmol/ L1 S AL 85 A AR < 5 X% iR AH
M i 8 34.39%, 7E 5 mg/L Sb JHE T HRKAE
5 mmol/LAI 10 mmol/ L5 L5 40 BN i 2 & F 0
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Fig.1 Effects of sodium silicate on root length of rice under Sh

stress
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Fig.2 Effects of calcium chloride on root length of rice under

Sb stress
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Fig.3 Effects of sodium silicate on bud length of rice under Sb

stress
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Fig.4 Effects of calcium chloride on bud length of rice under

Sb stress
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T Ab PR AR T BT & 4y s o IR S R
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R 18
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Fig.5 Effects of sodium silicate on dry weight of rice roots un-

der Sb stress
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Fig.6 Effects of calcium chloride on dry weight of rice roots

under Sb stress
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der Sb stress
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