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Effects of different calcium levels on photosynthesis
and protective enzyme activities of colorful Hosta
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Abstract; The effects of different calcium levels on photosynthesis and protective enzyme activities of Hosta leaves were
studied by using colorful Hosta as test materials. The results showed that the net photosynthetic rate (Pn) , stomatal con-
ductance (Gs) , Intercellular CO, concentration ( Ci) , transpiration rate (Tr) and the maximum photochemical efficien-
cy (F./F) of the colorful Hosta leaves all showed a single peak curve with the increasing of calcium levels, and the
highest peak level was 90 mg - L' Ca®. While the apparent electron transport rate (ETR) also changed as a single peak
curve and the peak was 50 mg « L' Ca®™. The initial fluorescence (F,) and maximum fluorescence (F,) first increased
and then decreased, finally increased in calcium levels of 0360 mg - L, and 90 mg - L' Ca®* was the highest. The
change of Pn and Gs were positively correlated with Ci. Meanwhile, the activities of peroxidase (POD) and catalase
(CAT) and the contents of MAD and soluble protein(SP) of leaves all showed a single valley curve and the minimum
was 90 mg + L' Ca®™ , while the activity of superoxide dismutase(SOD) had declined steadily. The results obtained from
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above showed that the decrease of Pn of colorful Hosta mainly resulted from the stomatal factors. The best spraying con-

centration of calcium was 90 mg - L which could enhance photosynthesis and reduce protective enzyme activities.

Key words: colorful Hosta, calcium, photosynthesis, protective enzyme activity, fluorescence parameters
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BT E R TR 90 mg - LTI EKFET
KB RAE (439K 0.07 mol + m™? - sl 254.75
pmol » mol™) ,0~270 mg - L' AIEEZEKFET Gs (H2E
AL (P>0.05) , 485K KR 360 mg - L' AT,
Gs (% NI, Mtk Tr (HREES Z K8 m 2 a7t
e JE TR S, 90 mg - LA R (2.22 mmol -
m? - s B E T KIS A 360 mg - LT AYES R Ab
HLOH Tr 5 Pn 2B EWARLYEIEMC,

R1 ARGEKEXSS EE&MEEERNREE
Table 1

Effects of different calcium levels on

photosynthesis in Hosta leaves

52K Pn Gs Ci Tr
Ca™"level (‘pmol - (mol - (‘pmol - (mmol -
(mg - L") m? . s") m? - s") mnl") m? - s")
0 4.713+ 0.062+ 243.50+ 1.755+
0.457bc 0.004a 6.19a 0.191be
30 4.848+ 0.066+ 24425+ 1.990+
0.445bc 0.005a 14.48a 0.277ab
50 5.350+ 0.068+ 250.50+ 2.183+
0.235b 0.007a 9.40a 0.099a
90 6.300+ 0.070+ 254.75+ 2.220+
0.269a 0.006a 5.38a 0.109a
180 5.038+ 0.065+ 247.00+ 2.033+
0.696h 0.005a 11.55a 0.308ab
270 4.215+ 0.061+ 245.25+ 2.038+
0.229cd 0.008a 6.95a 0.172ab
360 3.688+ 0.046+ 239.50+ 1.548+
0.670d 0.014b 15.50a 0.340c

i SRR/ NG FREIMFR 225+ 3% (P<0.05), T,
Note: Different lowercase letters in the same columns indicate significant differ-
ences respectively (P<0.05). The same below.
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M 2 AT LUE Y B 20 (F, ) BB 55 R KF
BN B T S R R R TR 0 RS R 90
mg « LB, b 300.67, F Al F /F, FEEESE K
FTh R TE R R R R B 7R ES E KF 90
mg + LA R E{E (1 462.17,0.85) . F,7E 30~50
mg - L'E5Z K- Z 1] 22 5 R 3 (P>0.05) , {23
B2 TS 1 270~360 mg - L A5 Z 051 (P
<0.05), F/F 1E 0~180 mg - L fl45 Z K F4b B
TERALE, YHEERT 180 mg - L AHHT,
F M F/F ERM R TGS HTE 270~360 mg -
L' 5 90 mg - L (945 2 /K7 Ab 3 22 5 3 Ui
N ARt FHAE e R 1 85 R A BRI PS T s i g
OGE AL, (B 28D, ETR E

B 5 2R KP4 e 2 S S N 50 myg -
L' R KT ETR ik fe K{E, M 42.5 pmol -
e’ +m”? - s B 360 mg - LTS R E S B
(P<0.05) , 3 W] i ¥ BE 1 45 5 1 25 = ] pS 1T
VA RN e S S

F 2 AEFRAEI SS EEMFHERERASEAIZM
Table 2 Effects of different calcium levels on chlorophyll

flouerscence parameters in Hosta leaves

52 7K - ETR
Ca”'level F, F, F/F, (wmol - e -
(mg - L'l) m? - S'l)
0 235.10+ 1351.50+ 0.818+ 32.54+
12.57¢ 39.59hc 0.007ab 4.71ab
30 244.67+ 1402.83+ 0.824+ 35.84+
14.10bc 43.16ab 0.005ab 5.29ab
50 262.47+ 1424.43+ 0.818+ 42.50+
9.28bc 60.70ab 0.003ab 13.03a
90 300.67+ 1462.17+ 0.850+ 37.66+
44.34a 13.22a 0.046a 5.32ab
180 254.27+ 1327.07+ 0.819+ 36.95+
6.72bc 42.65bc 0.007ab 4.46ab
270 243.90+ 1300.93+ 0.789+ 34.41+
13.65bc 63.36¢ 0.030bc 4.92ab
360 274.63+ 1329.63+ 0.771+ 30.38+
17.49ab 101.53bc 0.046¢ 4.52b
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PR 55 2KV T S S B ARS T s i 34, $ LA
90 mg « LR AL PR IS HE(E AL (E 1:B.C), H
W57t 55 25 (AR AR POD 1 CAT 1% P B4 T A it 1 45
F, MDA it 5 55 R /K142 5 & Se R AR S T
S (R 1:D), L 90 mg » L 45 R AL PRI R AR,
4 1.56 pmol + ¢ FW,360 mg - L' A5 K /KFE T
MDA & 88, ik 3.35 umol - ¢'FW
24 AEIBEKENSS EEMHFATAMEAR
(SP) & ErI% M

Hi Pl 2 W0, R SP 3 B A5 2 KT R3S m
BTG EAra s, v FIBih 4, 7E 90
mg - L' AF ik 8 A%, M 1.74 mg - ¢'FW, FIEAT
U AN KA B s AR R e Y AT PR AR
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Fig. 1 Effects of different calcium levels on the activity of SOD(A), POD(B),
CAT(C) and the contents of MDA(D) in Hosta leaves
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JEAE A A A 0 A I 14 L M5 55 M PN A L A
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(2010) BIMF5E S5 —3L,

MR ZE DS HOT LU e PS TR Hoe 1k
AH AL A R, F S PSR R e ik
ToE 2T PG i1, AR R AT DLZEfig e
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ANTT 3 B AR R (X SO A5 ,2006) o F AR R B 35
T PS I s Ko™ i (S, 2012) . AR
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(360 mg - L), 530 SS E#& 1 PS 11 5 hi e 32 5
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SOD \POD Fl CAT 452 47 241 it PNy o 228 1 i
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A BRE, B A RN BRAE 1AL T sh AP, A T M
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TG, G 9 4801k (R G A%, 2012 HAIRSE, 2013)
Ca™ XM AR VE FIPLEE R Ca™ 585 E 45 A0
67 SOD 4RI gy & M, 23B% 0,7« \OH ¢ [ H
B AR P AU TR B2 410 o P Bl o AR AR AR T, DT
ok % B O 3k G A T R A A0 B ) 05 (R ek ok 4
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CAT {1 MDA 1 SP & 45 [ FHia%, H ik
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