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Response of reactive oxygen metabolism in melon chloroplasts to short-term salinity-alkalini-
ty stress regulated by exogenous y-aminobutyric acid. XIANG Li-xia'>*, HU Li-pan"*’, HU
Xiao-hui'*?*, PAN Xiong-bo"**, REN Wen-qi""** ('College of Horticulture, Northwest A&F Uni-
versity, Yangling 712100, Shaanxi, China; *Key Laboratory of Protected Horticultural Engineering
in Northwest , Ministry of Agriculture, Yangling 712100, Shaanxi, China; *Shaanxi Province Faci-
lity Agriculture Engineering Center, Yangling 712100, Shaanxi, China). -Chin. J. Appl. Ecol.,
2015, 26(12) . 3746-3752.

Abstract; The regulatory effect of exogenous y-aminobutyric acid ( GABA) on metabolism of reac-
tive oxygen species ( ROS) in melon chloroplasts under short-term salinity-alkalinity stress were in-
vestigated in melon variety ‘ Jinhui No.1’ , which was cultured with deep flow hydroponics. The re-
sult showed that under salinity-alkalinity stress, the photosynthetic pigment content, MDA content,

superoxide anion (0, ) production rate and hydrogen peroxide (H,0,) content in chloroplast in-
creased significantly, the contents of antioxidants ascorbic acid (AsA) and glutathione ( GSH) in-
creased, and the activities of H"-ATPase and H'-PPiase were inhibited obviously. With exogenous
GABA application, the accumulations of O, , MDA and H,0, induced by salinity-alkalinity stress
were inhibited. Exogenous GABA alleviated the increase of photosynthetic pigment content, im-
proved the activity of SOD, enzymes of AsA-GSH cycle, total AsA and total GSH while decreased
the AsA/DHA ratio and GSH/GSSH ratio. Foliar GABA could enhance the H'-ATPase and H"-
PPiase activities. Our results suggested that the exogenous GABA could accelerate the ROS metabo-
lism in chloroplast, promote the recycle of AsA-GSH, and maintain the permeability of cell mem-
brane to improve the ability of melon chloroplast against salinity-alkalinity stress.
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Fig.1 Effects of GABA on MDA content, H, O, content and

0, production rate in melon chloroplasts ( mean+SE).

CK: IE% &3 Common solution; CG: IE¥ & IF+50 mmol - L7}
GABA Common solution with 50 mmol - L™'GABA; S: 50 mmol - L'/}
B8 50 mmol - L' salt-alkaline stress; SG: 50 mmol « L™ AYERH%
38 +50 mmol + L™ GABA 50 mmol « L' salt-alkaline stress with 50
mmol « L™ GABA. R[] FEHF /R Ab L [|] 22 5 2 3% ( P<0.05) Different
letters meant significant difference among treatments at 0.05 level. T [H]
The same below.

DHAR &1, B 45 T APX 1 GR J5 1. MK GA-
BA AbBRJS , G2 T Eh BB A X 3R 5 b M A 4
HIVERT , Hor MDHAR #1 DHAR BBk B % UK, 26
WIS GABA X i S {4 PN Bt 4 A it 4% 7 5% i) ik 255
EH &M TF, SN BHE GABA R EE4R % T SOD
APX .GR .MDHAR F1 DHAR A4 7% ¥, Hovb DHAR
XS R

Table 1 Effects of GABA on the photosynthetic pigment content in melon chloroplasts ( mean+SE)

b3 LRSS ) LRSS ) ISUIRZES 3 SR S N bR/
Treatment Chl a Chl b Chl (a+b) Car Mg
(mg+ g”' FM) (mg+ g FM) (mg -+ ¢”' FM) (mg - g 'FM) Car/Chl (a+b)
CK 15.39+0.51¢ 4.99+0.22d 20.38+0.73¢ 2.54+0.06¢ 0.125+0.0015a
CG 17.32+0.58¢ 6.31+0.34¢ 23.63+0.93¢ 2.88+0.07¢ 0.122+0.0028a
S 36.18+1.58a 12.93+0.53a 49.12+2.11a 5.26+0.23a 0.107+0.0002¢
SG 26.72+1.45b 9.22+0.24h 35.94+1.69b 4.09+0.19b 0.114+0.0008b

CK: E# % £ Common solution; CG: IEH# E £ +50 mmol « L™'GABA Common solution with 50 mmol « L""GABA; S: 50 mmol - L™ 3L Bl
38 50 mmol - L~ 'salt-alkaline stress; SG: 50 mmol -+ L' By ER B3 +50 mmol « L™'GABA 50 mmol « L™! salt-alkaline stress with 50 mmol « L' GA-
BA.mﬁuxlﬂ?&i’%%ﬂlﬂrﬂ%ﬁﬁ%(P<0.05) Different letters in the same column meant significant difference among treatments at 0.05 level.



12 4] T T 56 AR -2 T TR 42 T o A3 P S A I X R 0 3 3749

500
s0f 2 £ .
g 40r d
ﬁ,E_smsso- =
220300
BT B st
58w 20]
A - 150+
2 100}
50
0
900 a a
’§800- T
4700+ b
2 ge0f 2
&
g 500
o
%m.ga)o_
X . 300
gizoo-
2100t
0
80 a
S 70
g, 60 b
T 3 b -
Z8 sl
#HE T 50
%g-'a 401 c
U8 30
3 20t
5 10+
0
450
S 400 a
S350 2 =
B c
ggaaoo- == b
3 250
%%‘.azw_
8% 7 150+
Egﬂ
Olw.
g 50
0
50 _2|1_
Bal @ 2
ﬁj‘?%" 3sr <
o g - 301
g'? 25.
£i
a *15F
o=
§10-
= S5F
0 , , ,
CcK CcG S SG

Ab P8 Treatment

2 GABA XJHitK&) i it 4% i SOD | APX ,GR \MDHAR #/I
DHAR V5P (1) 5

Fig.2  Effects of GABA on activities of SOD, APX, GR,
MDHAR and DHAR in melon chloroplast ( mean+SE).
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