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Effects of NaCl treatment on the growth of pumpkin seedlings and analy-

sis of salt tolerance mechanism

SUN Mengyao, WANG Zhenxian, CHEN Xuejin, JIANG Lina, ZHOU Junguo, ZHAI Yufei

(College of Horticulture and Landscape Rchitecture, Henan University of Science and Technology, Xinxiang 453000, Henan, China)
Abstract: To investigate the physiological regulatory mechanism of salt stress on pumpkin growth and development, two
pumpkin lines (360-3 and 20-8) with significantly different salt tolerance were used as experimental materials. A seed-
ling- stage salt stress experiment was conducted to systematically analyze their physiological response characteristics.
Three NaCl treatment concentrations of 0, 200, and 300 mmol - L'' were applied to examine the effects of salt stress on
seedling growth, physiological metabolism, and antioxidant enzyme activity. The results showed that with the increase of
NacCl concentration, the seedling height of both lines decreased significantly, with a greater reduction observed in 20-8.
The relative water content(RWC)of leaves and dry fresh mass decreased with the increase of salt concentration; However,
RWC in the salt-tolerant line 360-3 remained stable and was significantly better than that of 20-8. Salt stress aggravated
cell membrane damage, and the relative electrical conductivity of the two pumpkin materials increased significantly with
the increase of salt concentration. In the response to antioxidant enzyme activity, under the treatment of 300 mmol - L' Na-
Cl, the activity of superoxide dismutase , peroxidase, and catalase in 360-3 were significantly increased by 230.91%,
284.72%, and 40.82%, respectively, compared with the control, which were substantially higher than 103.03%, 24.96%,
and 22.89% of 20-8, respectively. The hydrogen peroxide content of the two materials under 300 mmol - L' NaCl in-
creased by 37.07% and 39.95%, respectively, indicating that salt-tolerant line 360-3 more effectively alleviates oxidative
damage through its antioxidant system. In conclusion, line 360-3 exhibits stronger salt tolerance than 20-8, mainly due to
its superior water retention capacity and enhanced antioxidant enzyme activity under salt stress.

Key words: Pumpkin; Salt stress; Antioxidant enzyme; Physiological response
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Fig. 1 Effects of different concentrations of NaCl
treatment on the growth of pumpkin seedlings
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Fig. 2 Effects of different concentrations of NaCl
treatment on plant height of pumpkin seedlings
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Fig.3 Effects of different concentrations of NaCl
treatment on the aboveground dry and fresh mass of
pumpkin seedlings
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Fig. 4 Effects of different concentrations of NaCl
treatment on relative water content of pumpkin leaves
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Fig. 5 Effects of different concentrations of NaCl
treatment on conductivity of pumpkin leaves
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Fig. 6 Effects of different concentrations of NaCl
treatment on SOD activity of pumpkin leaves
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treatment on POD activity of pumpkin leaves
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Fig. 8 Effects of different concentrations of NaCl
treatment on CAT activity of pumpkin leaves
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treatment on H.O, content of pumpkin leaves
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Table 1 Comprehensive evaluation of salt tolerance of

e HE 9 "5, FEAFKRE NaCl 4 # T, H.0,
o E B NaCl ¥ B /88 n 23 87 Lk s, HAE
300 mmol- L' AbFE N & & ik m. S5XHHRZAR L, i 5
i & 360-3 [ H,O, & & 7E 200 A1 300 mmol - L £ pumpkin seedlings

iE N B E AT 14.25% A1 37.01%, 10 & 20-8 e o . Ty

IR S oy B, A B T 23.89% Al 39.95%,  Treatment Rank
FUALE B LM E T, i 5 5L & 360-3 g @it g 3603(CK) 1:363 10001
N N SN o - - NI 360-3(200 1-L'NaCD 0.089 0.484 3
R OB R BL B B UL . Jicie—spsg 0 OO S
- mmmol - al —1. .
- 4 AV 8BS 7

T 360-3 %ﬁﬁ%ﬁ[ﬁ{’]ﬁﬂ%ﬁaﬁﬂ’]%ﬁo 080K 0,908 osls
24 Eﬁmiﬂ 23] ﬁﬂ;j’ﬁl[‘éﬂl{ﬂ 20-8(200 mmmol - L 'NaCl) -0.238 0.352 4

JE A F A EE A A B AR AT 20-8(300 mmmol - L 'NaCD ~1.106 0.000 6

*2 FEN4EENE T EBIERAERX S

Table 2 Correlation analysis of physiological indexes of pumpkin seedlings under salt stress

. b5 Hi b3
SOD v&fE POD #&{E  H.0, & . L7 =T 1V S e
. AR CAT M mSR R o TR i At
$8F% Index SOD POD H.0, . . Plant K&
.. .. CAT activity Conductivity . Aboveground Aboveground
activity activity content height RWC
dry mass fresh mass
SOD it SOD activity 1
POD 7 £ POD activity 0.931%% 1
H.0, £ & H.0, content 0.763 0.619 1
CAT it CAT activity 0.770 0.695 0.954%% |
1 5% Conductivity 0.835% 0.767 0.971%*  0.954** 1
Pk Plant height -0.688 -0.612 —-0.937**  —0.985%*  —-0.925%* 1
AHXS 7K 2= RWC -0.663 -0.446 -0.967**  -0.890* -0.883* 0.894* 1
Ho b EF R -0.673  -0.593 -0.904*  -0.876* -0.912* 0.914* 0.870* 1
Aboveground dry mass
b b PR o -0.684  —0.615 -0.897*  -0.880* -0.913* 0.917% 0.857* 0.999%** 1
Aboveground fresh mass
D -0.849*  -0.755 -0.961** -0.961**  -0.977** 0.950** 0.903*  0.945%* 0.948** 1

TE ¥ FRIRAE 0.05 KT RFAR +FFRIRAE 0.01 /KPR AR

Note: * represents significant correlation at 0.05 level; ** represents extremely significant correlation at 0.01 level.
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