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Effects of calcium chloride on the growth and physiological indicators of

arugula seedlings under saline-alkaline stress

Wang Dan"?, Zhou Yanru®, Zhang Linjing’, Wang Yuzhu’

(1. Harbin Academy of Agricultural Sciences, Harbin 150000, Heilongjiang, China; 2. Harbin Normal University, Harbin 150000, Hei-
longjiang, China)

Abstract: To investigate the effects of different concentrations of calcium chloride on the growth and physiological indi-
cators of arugula seedlings under saline-alkaline stress, this study used a 25 mmol - L' mixed saline-alkaline solution to
simulate soda saline-alkaline stress. Five calcium chloride concentration treatments were established: 0 mmol - L' (A),
5 mmol-L"' (A+5), 10 mmol-L"' (A+10), 20 mmol - L' (A+20), and 30 mmol - L' (A+30). A distilled water treatment
without saline-alkaline stress was set as the control group (CK). Growth indicators (shoot length, shoot fresh mass, root
length, root diameter, total root surface area, and root fresh mass), chlorophyll content, root activity, reactive oxygen spe-
cies levels, and antioxidant enzyme activity (SOD, POD and CAT) of the seedlings in each treatment were systematically
measured. The results indicated that saline-alkaline stress inhibited the growth of arugula seedlings. Exogenous applica-
tion of calcium chloride solution alleviated the inhibitory effect of saline-alkaline stress on arugula seedlings. Within the
concentration range of 0-20 mmol - L™, as the concentration of calcium chloride increased, its alleviating effect gradually
strengthened. However, the alleviating effect of calcium chloride declined when its concentration reached 30 mmol - L™,
Compared with group A, the shoot height, shoot fresh mass, and root fresh mass of arugula seedlings in treatment group
A+20 increased significantly by 45.46%, 148.26%, and 165.49%, respectively; total chlorophyll content and root activity
increased significantly by 117.26% and 467.35%, respectively. Furthermore, compared with the A group, the content of
O, - and H;0; in the arugula seedlings of the A+20 group decreased significantly by 62.95% and 30.29%, respectively,
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whereas the enzymatic activity of SOD, POD, and CAT increased significantly by 74.53%, 84.49%, and 98.29%, respec-

tively. Based on the above results, a calcium chloride solution concentration of 20 mmol - L' exhibited the strongest allevi-

ating effect on the inhibitory effect of saline-alkaline stress on arugula seedlings.

Key words: Arugula; Saline-alkaline stress; Calcium chloride; Reactive oxygen species; Antioxidant enzyme; Root activity
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Table 1 An overview of the experimental groups
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Treatment N
treatment (mmol-L")
CK - 0
A + 0
A+5 + 5
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A+20 + 20
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VE BRI SN DB s~ oA AT AR T AT
Note: + indicates saline-alkaline stress treatment; - indicates no

saline-alkaline stress treatment.
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Fig. 1 Effects of calcium chloride on the growth of arugula seedlings under saline-alkaline stress

A Tr a B & 250
6 b £ a
P d - . g 200 f b
_= e =3 i c c
Eeo 4 F g 150
Q
ﬁ; 3T £z 100 f
s 2 F o B
= 11 s 50 ¢ |*| I-}I
2
0 Ll 1 | - 1 | - 1 | - 1 | - 1 | - J & 0 1 | - J
CK A A+5 A+10 A+20 A+30 A+5 A+10 A+20 A+30
AL FE Treatment AL FE Treatment
C 35 ¢ D L2
30 2 £ 10 |
g g
<2 25 r = 08 b
< c b c we v c be de
M 20 mE 06 f e
=2 IS5 5 04 F
=} .
s 10 3
= st D g o2t
o LL1. . 0.0 I A P NP I P B AP B
CK A+5 A+10 A+20 A+30 CK A A+5 A+10 A+20 A+30
AL FE Treatment AL FE Treatment
. 8 r a Fo, 250 f
a
g
[} =
6t = 200 f
o< “§ - b b ik §
E 2 E e 150
24 t Fn
®E S c o 8
= W = 100 -
VR s
g 2t == c b
& ﬂ 5 S0 e ¢ ¢
|%| : .
0 T I I N 0 L] | D L L L D )
A+5  A+10 A+20 A+30 CK A At5 A+10 A+20 A+30
Kb 3 Treatment Kb 3 Treatment

TEANF/NG PR AL EAE 0.05 KT EREE. T,
Note: Different small letters indicate significant difference among different treatments at 0.05 level. The same as below.

B2 S5 EREEAMNME T Z MRS B K AR 200

Fig. 2 Effects of calcium chloride on the growth indicators of arugula seedlings under saline-alkaline stress
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Fig. 3 Effects of calcium chloride on chlorophyll content and root activity in arugula seedlings under saline-alkaline stress
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Fig. 4 Effects of calcium chloride on reactive oxygen species content and antioxidant enzyme activities in arugula seedlings

under saline-alkaline stress
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