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Effects of exogenous Ca’* on physiological and photosynthesis of
Fritillaria anhuiensis under high temperature stress

LI Tong-gen, WANG Kang-cai® , LUO Qing-yun, LI Dan-xia
(Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; In order to reveal feasibility of the regulation of Ca’* on Fritillaria anhuiensis under high temperature
stress, the effects of Ca>* on physiological index and related photosynthetic parameters were studied. Pot cultured
Fritillaria anhuiensis leaves under the same outdoor conditions were sprayed with 5, 10, 20, 30 and 50 mg/L
CaCl, separately, and then placed in the light incubator [ 35°C/25°C ( day/night) , light intensity 3 600 lx], and
sprayed with distilled water at 25°C and under high temperature siress were set as the control. After treated for 3
days, related photosynthesis, relative conductivity, contents of proline and soluble protein, activities of SOD and
POD were tested. The results show that the exogenous Ca’* enhances the activities of SOD and POD, the contents
of proline and soluble protein, and effectively reduces the damage of heat stress on cell membrance. At the same
time, the exogenous Ca’* increases the contents of chlorophyll and carotenoid, the efficiency of leaf photosynthesis.
In conclusion, the foliage spraying CaCl, could reduce the damage of high temperature stress on Fritillaria
anhuiensis leaves.
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&1 CaCl, NEERPHETRREREERQEHNRN
Table 1 Effects of exogenous CaCl, on the contents of chlorophyll in leaves under high temperature stress
CaCl, 4¢3 Chlorophyll (mg/g, FW) BB MR
(mg/L) MK a 4K b H4&R#E (a +b) M4k (a/b) Carotenoid
Chl a Chl b Chla + Chlb Chl a/Chl b (mg/g, FW)
CK1 1.230 £0.051 ¢ 0.558 £0.031 be 1.788 +0.046 ¢ 2.208 +0. 181 ab 0.196 +0.067 ¢
0 1.036 £0.013 d 0.489 £0.044 ¢ 1.524 +0.049 d 2.130 0. 187 b 0.189 +0.006 ¢
5 1.269 £0.093 ¢ 0.570 £0.033 b 1.840 +0.063 ¢ 2.237 £0.294 ab 0.243 +0.003 be
10 1.497 +0.093 b 0.593 £0.030 b 2.090 +0.108 b 2.525 £0. 161 ab 0.268 +0.003 ab
20 1.718 £0.015 a 0.668 £0.051 a 2.386 £0.045 a 2.584 £0.214 a 0.302 +0.015 a
30 1.521 £0.013 b 0.617 £0.032 ab 2.138 +0.045 b 2.467 £0. 107 ab 0.281 +0. 006 ab
50 1.234 +0.014 ¢ 0.569 £0.035 b 1.803 £+0.045 ¢ 2.173 £0.118 b 0.236 +0.004 be

1 (Note) : RIFEABE AR FHRRBAFERER LT 5% HEKF Values followed by different letters are significant between the treatments at

the 5% level.

£2 CaCl, MEEME TRRASHEXESSHORM
Table 2 Effects of exogenous CaCl, on photosynthetic parameters under high temperature stress

CaCl, B2 Pn SIRE Gs JfafE CO, ¥RJE Ci AR E Tr
(mg/L) [ pmol/ (m” - s) ] [mol/(m® - s)] [ pmol/ (m” - ) ] [ mmol/ (m® + s) ]
CK1 5.256 £0.209 ¢ 0.072 +0. 008 cd 316.751 £9.657 a 1.953+0.163 ¢
0 4.578 +0.405 d 0.064 +0.012 d 322.528 +4.366 a 1.897 +0.164 ¢
5 5.550 £0.370 ¢ 0.085 0. 014 be 293. 962 +6. 606 b 2.367 £0.268 b
10 6.387 £0.200 b 0.093 0. 010 b 284.794 +7.226 be 2.545 £0.253 ab
20 7.372 +£0.483 a 0.127 +0.009 a 263.588 +7.806 d 2.851+0.151 a
30 7.026 +0.389 a 0.115 +0.010 a 275.081 £9.968 ¢ 2.752 +0.163 a
50 5.535+0.148 ¢ 0.076 0. 003 ¢ 295.260 +7.087 b 2.286 +0.209 b

£ (Note) ; Pn—Net Photosynthetic rate; Gs—Stomotal conductance; Ci—Intercellular CO, ; Tr—Transpiration rate. [RIF)¥E A Rl FRFR
AbH A £ FED] 5% BEKF Values followed by different letters are significant between the treatments at the 5% level.

HYEZIBRERER T, AR R AR
HREBERM, LUERN R, R B R
thE AYRNEER S BE—ERE LR TE
Yihiiitk, R 3 WLUR M, AR S BHEk
S SRS A& 'R ER 3 miEha
Tt B RER &' FiEX R CK1 #4
Frighn; SR a X i CK2 A8 b, Bijt CaCl, B8
R\ TH AP IERRE SR (P <0.05) 38 278
57.33% .89.45% ,111.70% ,75. 12% #01 41.68% , H
W 20 mg/L B CaCl, ¥ W Bt A B IR B
W, ZF7 W BE(P <0.05),

2.3 CaCl, X8
oA

HE 1 540, 5% BB CK1 M, &iREE
T, 0 R REA e, U 4 R B A (A2
EREL. 5 & RER CK2 8, B
CaCl, VAW & FEAR T 0 1 AT L 3 3R, 43 I BEAIR
19.37% ., 32.74% ., 51.15% . 33.54% F1 26.21%
Hrb ¥ E A 20 mg/L i) CaCl, Bt BACR & IF,
EZRHEBE(P<0.05),

EHTERRZHRFHENE SR



768 HYE SR 2R 18 %

&3 CaCl, NEEME TRRSH FATREER.
FERS BN
Table 3 Effects of CaCl, on contents of soluble protein

&4 CaCl, MERYE TERREMF SOD,
POD FEHRI R
Table 4 Effects of exogenous CaCl, on activities of SOD

and proline in leaves under high temperature stress

and POD in leaves under high temperature stress

caCl RHEASTE RERSE caCl SOD &t POD it
: Soluble protein cont. Content of proline : SOD activity POD activity
(mg/L) (mg/L)
(mg/g) (ng/s) (U/mg) (U/mg)
CK1 0.554 +0. 030 d 16. 667 £0.702 e CK1 119.06 +4.54 d 23.95+1.33 ¢
0 0.973 £0. 041 ¢ 20.233 £1.626 e CK2 111.07 £3.94 e 19.09 £2.51 d
5 0.998 +0. 040 ¢ 31.833 £3.372 cd 5 120.05 +2.96 d 25.08 £1.63 c
10 1.187£0.083 ab  38.333 £0.306 b 10 132.32£3.62 be 28.40£1.18 b
20 1.226 +0.074 a 42.833 +4.002 a 20 155.55 £4.28 a 32.96£2.13 a
30 137.97 +5.28 b 28.08 +2.04 b
30 1.083 +0. 072 be 35.433 £0.321 be
50 129.44 +3.42 ¢ 25.89 +0.62 ¢
50 0.637 +0.039 d 28.667 +3.691 d

T (Note) : RIFISEEEARIFRIO IR EFIED 5% BF
JKSE Values followed by different letters are significant between the

treatments at the 5% level.
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Fig. 1 Effects of exogenous CaCl, on relative

conductivity of leaves under high temperature stress

[ (Note) : £ EARF R FIRR L BB LRI 5% BEKF

Different letters above the bars mean significant at the 5% levels. ]
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