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Effects of Applying Calcium in Soil on Fruit Antioxidant System of

Nectarine under Protected Culture during Storage Period

LI Zhong-yong'? , GAQO Dong-sheng**
(1. College of Horticulture, Hebei Agricultural University,Baoding 071001 ,China;
2. College of Horticulture Science and Engineering,Shandong Agricultural University/

State Key Laboratory of Crop Biology, Taian 271018, China)

Abstract: The effects of applying calcium in soil on fruit physiology characteristics of nectarine
(Prunus persica var. nectarina cv. Shuguang) under protected culture during storage period.so as
to improve the the quality of the stored nectarine and prolong the storage time. The results
showed that the application of calcium fertilizer in soil increased significantly the activity of SOD,
POD, CAT of nectarine during storage period, and which reached the maximum value at the tenth
day after storage with 55 4 U/g,5 27 U/(g * min) and 26. 7 U/g respectively, then the activity of
SOD,POD,CAT declined with storage time. The application of calcium fertilizer in soil decreased
significantly the membrane permeability and the content of MDA of nectarine during storage pe-
riod, though the membrane permeability and the content of MDA of nectarine increased with stora-
ge time,and reached the maximum value at the 30th day after storage with 60 0% and 6. 17 mg/g.
Overall, the application of calcium fertilizer in soil increased significantly the activity of SOD,
POD, CAT of nectarine, and decreased significantly the membrane permeability and the content of
MDA of nectarine during storage period.

Key words: calcium; storage; protected culture; nectarine; antioxidant system

:2013-11-29
: “863 ” (2001AA247041)
(1981-), s , s
E-mail: yylzy@hebau. edu. cn
(1967-), , , , . E-mail; www. dsgao@sdau. edu. cn



117

6
4*5 . 2 ) 3 9
’ ’ ’ 1. 3
[14]
s s , (SOD) NBT
ol 50% 1 (U);
ol (POD) 0.01
, 1 (U); (CAT)
ol 001 1 (U);
) H CMDA (;Lmol/L) -
6. 45(D332 - Deoo ) — 0. 56D'15(>
L (MDA) .
s s MDA R
s DPS 2. 0 s LSD
2
e 2.1 SOD
b 1 b b
N SOD 1 s 5
N (52.0U/g) 10 (55.4 U/g)
, SOD ;
1 ,
SOD
1.1 s 5d , 10
s SOD
o , s pH 6. 96, (P<<0. 05),
14. 7 g/kg, 96. 9 mg/kg, 60
48 4 mg/kg, 96. 7 mg/kg, 9. 54 g/kg,
50
5 02 g/kg. 5 ~
: L5 mx2 m, , S 4of
) 2011 12 20 £ 0} —e—cx
=) —A— Ca(NO,),
, . 3 2
[12] s 20T
, 10 |
Ca(NO;), 120 g/ , 0 : . : ; : i
0 5 10 15 20 25 30
(CK) s g ing |
s (2011
9 . 2/3) 2012 3 . 1/3) ! SOD
2 R 2.2 POD
1.2
2 . POD
90 . [ (00 5°C] . s ,
POD s 5

5d 1 10 )



118

[5 12 U/(g * min) ] 10

’

[5. 27 U/(g * min) |

H POD
( 5d),
POD 15 )
(P<<0. 05),
6 ¢
— 5 [
)
E 4|
g
5 )
#
$2
] 2r —— (K
g —A— Ca(NO,),
11
0 1 1 1 1 1 1
0 5 0 15 20 25 30
TP 3% Fist ] /d
2 POD
2.3 CAT
3 s
CAT ,
5 (22 4U/g 10 (26.7U/g) ,
20 1 CAT
(24.5U/g), CAT ;
, CAT ;
. O’\’S d CAT v
CAT
(P<C0. 05),
307
25
o 20
E)
£ 15
e
S0 —— CK
—&— Ca(NOy),
5 L
0 1 L L 1 L 1 J
0 5 0 15 20 25 30
TP 6% Bt ]/l
3 CAT
2.4
4 s

10~15

At 3 /%

A

0. 05),

MDA Li/(mg/g)
(38 (5] B~ w [=2} ~ o0

80

70

60

40

30

20

10

15~20
39.4% 30.5%,
(P<<0. 05).,

—— (K
—A— Ca(NO,),

(@a]

o
1

0 5 10 15 20 25 30
I 3% Bt [ /d

MDA
MDA
MDA (P
Ca*™" MDA
—A— Ca(NO,),

(==
w

10 15 20 25 30
T s Hsf i) /d



119

[19

(1]

[2]

[3]

. DNA ,
[16]
SOD, POD,
L2l SOD POD Ca*"
[2 3 [17] ,
SOD CATI
SOD CAT s
, MDA
R [18]
20] s R
MDA , Ca’"
SOD, POD,CAT s
C327 ’ )
, Max saure. [M].
,2005.
[Jl ,2000,33(6) :73-79.
Shah A, Javid U, Tariq A. Effect of calcium chloride

coating applied under vacuum on the physio-chemical
characteistics of apple Kingstar stored at ambient con-
ditions[ J]. Sarhad Journal of Agriculture,2004,20(4)
627-634.

(4]

[5]

(6]

(7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

N

(D] ,2004.
(. ,2010,31(2):183-186.
[rl. ,2003,9(4) ;8.
. . [J].
,2014,42(1) :23-24.
[Jl. ,2010(14) . 261.
[rl. ,2009,24(B12) :187-189.
Peter K H. Calcium: A central regulator of plant

growth and development[ ] ]. Plant Cell,2005,17(8):
2142-2156.

’ ’

[J1. ,2000(6) ;:25-28.
LIl .

2010,16(1):191-196.

(M. : ,
2000,

[M].
,2004.,
[Jl.

,2006,33(6):1287-1290.

Picchioni G A,Watada A E,Conway W S,ez al. Post-
harvest calcium infiltration delays membrane lipid ca-
tabolism in apple fruit[J]. ] Agric Food Chem, 1998,
46 :2452-2457.

[Jl.

,2011,17(2) . 438-444.

Chaoui A, Mazhoudi S, Ghorbal M H. Calcium and
zinc induction of lipid peroxidation and effects on an-
tioxidant enzyme activities in bean [ J |. Plant Sci,
1997.,127.139-147.
Knight H, Trewavas A J, Knight M R. Calcium sig-
nalling in Arabidopsisthaliana responding to drought
and salinity[J]. The Plant,1997,12:1067-1078.
Poovaiah B W, Reddy A S N. Calcium and signal
transduction in plants[ J]. Critical Reviw of Plant Sci-

ence,1993,12.185-221.



