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Physiological mechanism of rice seedlings in low temperature-and damping-off diseas_e resistance induced by
calcium application into soil. LIU Feng', ZHANG Jun?, ZHANG Wen;ji?, WANG Honggang (! Shandong Agri-
cultural University, Tai’ an 271018, China;; *China Agricultural University Beijing 100094, China).-

Chin.J . Appl . Ecol .,2004,15(5):763~766.

Applying calcium oxide into soil could improve the ability of rice seedlings in low temperature-and damping-off

disease resistance. After treated with calcium, the active oxygen eliminating enzyme activities of rice seedlings in-
creased significantly. Compared with control, the SOD activity in seedling’s root and shoot increased. The POD
activity in rice seedling’ s root also increased, but decreased in shoot. The CAT activities decreased at the early
stage, but increased at late stage. The soluble protein content in seedling’ s root and shoot was higher than that of
the control. In the PAGE pattern of isoperoxidase, the band number of shoot increased, but that of root de-

creased. All these changes were part of reasons that applying calcium oxide into soil improved the resistance of

rice seedlings to cold and damping-off disease.
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E MDA 8. ERAE HRNEEA 15 d v, 7 4
CHEBAT,#%1.5.4 32 h ZFabHE.
2.2.4 MRE 25 TFEHEM S5.7.9.11.12,15 17 d
BORENE BB R R, v R WL, A RAER
FEAKS, WEBURT FL EHCER), 2 HELRE, A
WRER, R — 40 CHRAETRFN. B G AKX B+ m
A5 EEREE 0.1 mol- L™ pH 7.0 RME MM TT B, 4 TR
EZ 24 h, 15 000 g B3> 20 min, B LR M 5.
2.2.5 GHEERMEANE MUEApPpHS 0 ZMARE
10 A, RNAER 1 ml pHS.0 BEMEWMW.1 ml0.1%
BEAR 1 ol FEAHEEN 1 =l 0.08% H,0, A1, K
R 2 min J5 ¥ 2 POD 1.

SODFEHMNERAMBERENMK(NBT) ¥, £33 ml K
MEZPESHERE 80 wnol L™ \NBT 77 gmol- L™ . B &
%M 13 mmol-L™*.EDTA 0.1 mmol- L™ 20 nl 8§, 4
000 Lux Y638 B F B 5 min 5, WHE LR, BE ODsgos
A NBT 840 50% v— M E AL (U), B U-g™ -
h™ ' (FW) %K.

CATHEHNE . RNARNY 2 ml pH7. 0 I & M K .
0.1 ml EEW .1 ml 0.08% H,0,. ME ODyypfll, H 0.5 min
IBH 1K, BL OD,oBAE4L 0.01 59— g HEAL(U), TS
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KH,PO,, K BB, T 4 THEEL 1 b, 15 000 g %L 10 min,
BEBHHTEK EH A KER.T.5% BB ERE
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BHEREN I ml HEOHRE G250 HA KX, 0.1 ml
ﬂﬁ?ﬁﬁ!ﬁ ODsgsﬁ. A mg‘g_l(FW)i/:ﬁ.
2.2.8 AIBAHEN SDSPAGE ik 2B KT AW 1.5 mol
-L"%, pH 8.8 Tris-HCl; IR 45 - & ¥ 0.5 mol* L™, pH 6.8
Tris-HCl, P # &% 0.4% SDS. B3k Bt 2B B B 10%,
ey 0.4% DR E R250.50% FHEEM 7% M4
BLUREWE20% PR 7Y BRAR. HSHKE 1~2 mg:
ml™!, BB 20 pl.

3 ER544

3.1 MAKRE SR MBRR M i 89

KEIHFERKEEEFRHRKERE, — &
FEMEG 1H 1 0E 2 1 1 OER, TTRRSE
W EREHEILI TR AEEE. AF 1 TUES,
1% CaO B LT, W EABEFRLHRN XL
K S0%ES.

¥1 o LEIMMAEREISHOLWER
Table 1 Controlling effect of CaO on damping-off of rice seedling by
soil treatment

hE " +% pH EREXBRREE

Treat-  Concentration pH of soil Deys after sowing and

ment (%) rate of infected seedling( % )
114 134 15d

Ca0 1.0 11.73 13.4* 24.3 42.5*

CK - 7.85 25.3" 53.1° 80.7°

$FHh 4 KEF T Data are the mean of four replicates. AR FHHR 0.05
KL ER % B ¥ Different letter means significant difference between different
treatments at P<0.05.
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Fig.1 Effect of calcium on leakage of electrolytes of rice seedling.
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Table 2 Effect of calcium on MDA content of rice seedling

438 M & & MDA content(pmol-g™")
Treatment 23T 4T

# Root  ZEH Shoot # Root  ZEM Shoot
1% Ca0 2.02 1.90 2.10 2.12
CK 2.09 1.55 2.24 5.19
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ME 2 TJLLES, BHE 711 d M EBED
L SOD FEHEK HELFL E 174 X TR, 7
EERTEA; RBOUARCYNEL. BH 1145
SOD FHEHEKFEMK. 1% CaO B LB MK B
SOD FEHE A A 53 WA, E3h E3RMEIE
SOD JEHE X AH B b i Tt FAL .
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Fig. 2 Change of activity of SOD by calcium in rice seedling with days af-
ter sowing.
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Fig.3 Change of activity of POD by calcium in rice seedling with days
after sowing.
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Fig.4 Change of activity of CAT by calcium in rice seedling with days
after sowing.
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Fig.5 Change of activity of content of soluble protein in rice seedling
with days after sowing.
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Fig.6 Eifect of Ca0 on POD enzyme of rice seedling.

1.3}Ca0 4 Ca0 root, 2,.4)CK # CK root, 5,7)Ca0 ZE M Ca0 shoot,
6.8)CK ZH CK shoot.

3.5 CaO AEFEREH SDS-PAGE

CaO Lb¥E 75 # it i 8 5 SDS-PAGE 45 5 WL E
7.CaO AL EERKHRE M B — & 3 &HF Gk, 20
RS FRK 3.74KD, B 16.4KD & 4 0H G 1%
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Fig.7 Comperison of SDS-PAGE patterns of soluble protein between
Cao treatment and control.

ZEE 2~5 KiH A The No.2~5 lanes from the left were roots;6~9
8 B4k B The No. 6~9 lane were shoots.
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