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Effects of Exogenous Calcium on Physiological and Biochemical Characteristics
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Abstract ; The peony is one of the top ten traditional Chinese flowering plants with the reputation “the king
of flowers”. In southern China however, the growth and development of peony are effected by the waterlog-
ging. Spraying CaCl, can alleviate waterlogging stress on the peony. It is of importance to study the physio-
logical response of the peony to the application of calcium and to find out a way to mitigating the waterlog-
ging stress. Peony was treated with different concentrations of CaCl, under waterlogging stress and effects
of CaCl; on physiological and biochemical characteristics of peony under waterlogging stress were studied.
The results showed that the chlorophyll content of peony under waterlogging stress gradually decreased,
but the conductivity gradually increased, The activities of superoxide dismutase (SOD) ,anaerobic respira-
tion (CAT,APX) ,and soluble protein content all increased first and then decreased, MDA content showed
a gradual increase trend. The calcium could alleviate the waterlogging stress damage of peony and the most
preferable concentration was 0. 3 mmol » L', This study would provide a theoretical basis for the study of
peony’s waterlogging stress.
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Fig. 1 Effects of CaCl, on chlorophyll content in leaves of Tree Peony
F1 CaCl, EKBETHABSEHE F 3 CaCl, 3@ KEE T3 SOD & 14 19 5 M
Table 1  Effect of CaCl, on conductivity of tree peony Table 3 Effects of CaCl; on SOD activity in leaves of Tree Peony
leaves under waterlogging stress % under waterlogging stress Ue-g!
KHe/d A B C D KE/d A B C D
2 30,024+1.23¢  31.9140.78¢  31.76+1.74c  31.23+1.45¢ 2 24,000£3,13¢c  25.94743.78d  9.92041.12¢ 19.04042. 22¢
4 33.014+2.14c  33.34%1.56c  33.77+1.56c 45.94+1.63c 4 35.400+2,34b 76.52046.57b 33.72743.24a 23.45443.15b
6 42,204+1.72¢  37.0141.78c  43.00%1.42c  52.01+1.63c 6 46.05343.15a 89.236+7.26a 35.5+2.45a 43.450%2, 67a
8 76.514+1.57b  45.58+1.94b  62.89+1.67b  83.60+1.59b 8 27.38744,23b 67.573+6.24b 24.405+1.38b  22.680+2.89b
10 86.99+2.18a 67.91+2.51a 79.05=1.7la 97.51%1.97a 10 23.660+2.25¢ 56.600+2,64c 21.800+1.78h 16.014+1.23c

VeI B9 B 5 R /NS - B R 22 53 0. 01
BEAT TR,
F2 CaCl HEAMETHATAREASEOY

Table 2 Effect of CaCl; on soluble protein content in leaves

of tree peony under waterlogging stress pgeg !
KH/d A B C D
2 0.0124+0.01d  0.038 £0.01d  0.03240.02¢ 0.05+0.01d
4 0.03340.0lc  0.09640.02¢ 0.048=+0.01c 0.07+0.01a
6 0.04740.02b  0.134£0.02b 0.063%0.01b 0.0640.01b
8 0.0624+0.02a 0.16240.04a 0.082 +0.02a 0.04840.01b
10 0.0524+0.01b  0.10640.02¢ 0.092 +0.02a 0.03 +0.01d

KA T, RO TR T S S
2.4 CaCl, & KB B T4 /3 SOD & 4 9 %
SOD [ig 175 1 B & i 7K W 30 B 8] 7 42 < 52 3R 2%
T G BEAR P AR fb B, A AR B TS 5 6 R, SOD
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2xi 4 SOD [ 1 16 M DA I 14 58 4+ FF i B s ok . Lk
JE0. 3 mmol « LB RUR B AF .
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& Wy 36 B ) ) A K 5 R A T R R AR Y AR Ak
(D, HMEESRENS B2 & CAT BG4 5k
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R R P BT 6 R A IS M 480K B i
= o
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APX I PRI o, Z )5 OB iR AIG . A2 27 10 R A 45 Ab
B )6 1 I8 B B AR (R 5) o AN R MR BE 19 S U545 Ak B
Ji o BTG PR AR ES MBS 0.3 mmol « LB
A AR A R = D D A R A LA R A Tl T
PER DI RE  FE — B R EE BRI T AP BUEi Ik . Bk
FEA 0.3 mmol « L' B2 R 4f.
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MDA 5 5t 52 22 W 38 i i A2 b 3, bR 7R —
R F &t MDA B938 i ( 6) . BB AN R ES f5 —
E 3 9 A PP R VE . R B F L MDA
EHETE 0.3 mmol « L'y CaCl, ZbFE 3 nfx 18,
i B AN VR A5 A T MDA B9 5= AL 58 10 d 4T
MDA &t . Kt 85 A R0 4P MDA 1)
FEAELTE 0.3 mmol « L7 W EREHRTE .

F 4 CaCl, W EAE THS CAT ML

Table 4 Effects of CaCl, on CAT in leaves of Tree Peony

under waterlogging stress mmol ¢ L7}
KA/ d A B C D
2 0.084+0.01c 0.05%0.02d 0.05+0.01d 0.0940.01d
4 1.09+0.02b 1.59+0.23b 1.2040.13b 0.6240.02b
6 1.5440. 34a 1.9140. 32a 1.7640. 24a 0.82+0.03a
8 0.69+0.12b 1.5740.13b 0.69+0.03c 0.54+0.02b
10 0.04%+0,01c 0.67+0.02c 0.29+0.02d 0.20+0.01c

F5 CaCl, 3HiEKENE THA APX FHE 0

Table 5 Effects of CaCl, on APX in leaves of Tree peony

under waterlogging stress mmol ¢« L1
FH/d A B C D
2 0.07540.01b  0.088+0.02c  0.09740.01b  0.070£0.01b
4 0.0894+0.02b  0.118+0.03b  0.11440.05a  0.096+0.01b
6 0.1684+0.04a  0.153+0.04a 0.14240.03a  0.143£0.03a
8 0.0504+0.01c  0.106+0.05b 0.08440.02b 0.077+0.02b
10 0.03440.01c  0.069£0.01c  0.048%0.01c  0.040£0.01c

F 6 CaCl, 3t#@AMIE THA MDA EEHF T
Table 6 Effects of CaCl; on MDA Content under Waterlogging

mmol « L.}

Stress of Peony
KE/d A B C D
2 4.03+1.23d 4.56+1.23c 4.58+1.23d 5.05+1.23d
4 6.79+1.23d 5.37+1.23c 5.99+1.23d 8.49+1.23d
6 9.4441.23¢ 6.62+1.23b 7.61+1.23¢  10.97+1.23¢
8 11.86+1.23b 7.52+1.23a 8.95+1.23b 13.88+1.23b
10 13.85%1.23a 7.69+1.23a  10.43%+1.23a  16.9141.23a

3 #iwh5iti

EN Y R S S R N SR (R Sl s
SN C IORE Y SR N RS ST ST D) = R f Y1153
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0 JEL R AT B R T A T R (K M) (9 I 1K
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