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Effects of foliar spraying of different calcium fertilizers on antioxidant
enzymes in apple during storage period
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Abstract: With the cultivar of “Tianfu 1”7 as test material, the effects of calcium fertilizers on antioxidant enzymes
in apple during storage period were studied. The results showed that there was a temporal synchronization for both the ac-
tivities of SOD and CAT to reach the peak in fruit stored under 0°C . It suggested that SOD and CAT cooperated as main
antioxidant enzymes to protect the cytomembrane system from active oxygen and peroxy radical during the early storage pe-
riod. After 60 days of storage, the activity of POD significantly increased, and the concentration of MDA also showed the
same trend, so POD was the main active enzyme In the late storage stage. The activities of SOD and CAT were significant
improved and the concentration of MDA was significant decreased by spraying of calcium fertilizers, in which the effect of
functional foliar fertilizers was more effective than that of nutritional ones. The activities of SOD and CAT were the high-
est under the treatment of amino acid chelate, followed by Handilong humic acid. Therefore, amino acid chelate was se-
lected as the best calcium fertilizer for prolonging fruit storage, and Handilong humic acid was suitable to the orchards in
arid areas because of its drought — resistant ability .
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Table 1  Activity of SOD and CAT in apple fruit during the storage period
7 it R R 30 R A 60 R S5
Item Treatment Harvesting time Stored for 30 days Stored for 60 days
CK 84.27 +3.37bB 109.96 + 14.41bA 27.25+7.23dC
A 171.27 £ 47.34aA 219.31 £ 21.45aA 111.64 £ 13.66aB
SOD R IE D 162.89 + 14.28aB 209.07 + 2.56aA 68.48 £ 17.10bcC
SOD activity G 174.96 + 38.05aA 210.30 + 23.28aA 58.37 + 4.09cB
/(Urg™" b7 FW) H 120.5 £ 34.11aA 170.61 £ 34.65aA 71.2+4.23bB
Q 141.76 £ 45.65aA 196.31 + 24.84aA 71.55 +7.84bB
s 122.00 £ 31.68aA 157.48 £ 21.224A 27.25+ 11.75dB
CK 2.51+0.47cB 3.4430.25bA 0.86+0.18cC
A 4.53£0.22aA 4.62+0.66aA 3.30+0.59aB
CAT S E 1 D 2.72 £0.23bcB 4.76 £ 1.02aA 1.29 £ 0.22bcC
CAT activity G 3.17+0.73bB 4.78£0.35aA 1.0420.11¢C
/(H,0, mg-min”"+g™" FW) H 4.35+0.16aA 4.55+0.20aA 1.76 +0.57bB
0 2.85 £ 0.47boB 4.17£0.23aA 1.63 2 0.41hC
s 3.80+0.47bB 4.1710.11aA 1.54.£0.23bC

E:RANEFRRANARLEZ BN REERE(P<0.05), ATAEFBRRARALBEN P2 AN EEELRE(P<0.05), FH.

Note : Different lowercases in same columns mean the significant difference at P < 0.05 among treatments, and different capital letters in same rows mean the

significant difference at P < 0.05 among different storage periods. The same below.
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Table 2 Activity of POD in apple fruit during the storage period

R 8 30 X5 JE % 60 K 5
Piig .
Treatment Harvesting Stored for Stored for
time 30 days 60 days
CK 13.11 + 1.98eA 7.11 £ 0.90cB 13.55 +0.53eA
A 24.66 + 0.66cA 14.00 + 1.23bB 22.66 +1.64bA
D 17.33 £ 1.33dA 12.66 + 0.67bB 18.00 + 0.88cA
G 23.78 £ 1.22¢A 15.78 + 1.11aC 19.11 £ 1.42¢B
H 27.33 £ 1.42bA 15.11 £ 1.19abB 26.88 +1.74aA
Q 30.22+0.75aA 16.88 + 1.38aC 21.77 +2.55beB
S 18.44 + 1.58dA 13.11 £ 1.36bC 15.66 + 0.98dB

9K 30 ~ 60 d B, X HE MDA S B&A LA T
54.50% R EW(C) FHEMEFN(Q) REHBIE
(S)Ab BN 7E AR B BA R BN MDA & B #FE:
B, 7E AT R RS B E E S5 (G)MDA &
BAHIMINT 23.39% .27.59% , B EHFHH(Q) 4
HT MDA S E45IMMT 17.58% .38.64% , R &
AR (S)AbFE T MDA &/ HIEIMT 18.54% .
20.91% ., B 60 d 5B S HEM(A)MDA B &
i, L X BRI 39.81%
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Table 3 The concentration of MDA in apple fruit

during the storage period

R e # 30 X5 % 60 X5
b u3: .
Treatment Harvesting Stored for Stored for
reatmen time 30 days 60 days
CK 21.03+1.57aB 21.98 +1.12aB 33.96 £ 1.69aA
A 14.32 £ 2.05bC 17.15+ 1.39bB 20.44+1.13dA
D 16.84 + 1.18bC 19.84 +1.71abB 22.63+1.02cA
G 16.24 + 1.49bC 20.04 +1.61abB 25.50 + 1.07bA
H 17.83 + 1.02bB 18.40 + 0.87bB 27.05+ 1.34bA
Q 17.97 + 1.08bC 21.13+1.76aB 28.45+1.47bA
S 14.78 + 1.32bC 17.52+1.25bB 22.76 £ 0.46¢cA
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