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Abstract: In order to examine the potential use and optimal dose of hydrogen sulfide (H,S) to ameliorate NaCl
stress in forage, the adequate treatment concentration was determined. Sweet clover (Melilotus suaveolens)
was used in this study by applying a hydroponic method. Seedlings under NaCl stress were treated with NaHS
to assess the effect of H,S treatments on relative water content, relative conductivity, osmotic substance, an-
tioxidant enzyme activity, and malondialdehyde (MDA) content of sweet clover seedlings leaves under NaCl
stress to examine the relief mechanisms in sweet clover seedlings under NaCl stress treated with H,S. The re-
sults showed that the relative water content of sweet clover seedling leaves under NaCl stress increased follow-
ing NaHS treatment, whereas relative conductivity decreased; the increase of free proline and soluble sugar

content was mitigated, and the content of soluble protein increased; the activities of superoxide dismutase
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(SOD), peroxidase (POD), and catalase (CAT) increased, the MDA content decreased, and leaf chlorophyll

content increased following the treatment. The observed changes in the tested indexes showed a certain dose

effect. A comprehensive comparison of different physiological responses and enzymatic activities in sweet clover

after NaHS treatment was performed using a membership function, and indicated that 0.1 mmol « L™' NaHS

treatment produced the best effect in NaCl-stressed plants.

Keywords: pasture; sodium bisulfide; spray concentration; alleviative effect;osmotic regulation; dosage effect;

subordinate function
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3 o 15 d o ) 0.8 mmol » L' ,0.1
NaCl , 2d 1 , mmol « L7! ; , 0.1
, . mmol + L7* ., 0.8 mmol » L' .
1 ,0.1 mmol « L™'  NaHS
Table 1 Experimental design (P <C0.
05), CK, 26.85%,
Nec NS 57.54%; CK, ,
Treatment NaCl concentration/  NaHS concentration/
number (mmol + L™ 1) (mmol + L™1) (P=0.09.
2.2 H,S
CK., 0 0
CK, 150 0 150
1 150 0.025
1 150 0.05 mmol + L™ NaCl
m 150 0.1 299.52 ug e g ' CK, 379.57%C 2,
I\ 150 0.2 NaCl NaHS
V 150 0.4 (P <
M 150 0.8 0.05), NaHS
CK,  84.29%.55.77%.26.80%
1.3 26.52%.,45.14%  70.99%., 0.1 0.2
mmol + L™'  NaHS
; ; ) CK,
H ; 1.02 .01, (P>0.05),
G-250 S CK,
3 6.21 mg * g ',150 mmol « L' NaCl 3.65
de Azevedo "V ,SOD mgeg ',
, POD , (P<C0.05)C 2), NaHS
CAT ; , NaHS
, Lzo] o ,
3 + , . ,0.1 mmol » L'
SPSS(16.0) (ANOVA) , 6.10mge-g'; 0.8
,Duncan y P<0.05, mmol « LL7! s 3.32 mg * g !,
2 » Excel 2010 90.96 % 0.4 mmol « L'
o CK,. NaHS
2 , NaHS
2.1 H,S s
150 mmol « L' NaCl
150 mmol « L (CK,» CK, 52.79% C  2); NaHS
. CK, 20.99 % (P <20.05) ;
C 2); . CK, 139.97% 0.8 mmol « L',
(P<C0.05), NaHS , (P>0.05),
., NaHS s o
, NaHS
. NaHS 62.42~108.12 mg+ g ',

(P<C0.05), NaHS

;0.8 mmol + L' NaHS
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, NaCl (P < (P<C0.05),NaHS
0.05), 0.1 mmol « L™' NaHS 0.025,0.05,0.1 mmol « L™" ,SOD,POD,CAT
o ; 0.1 mmol « L™' (POD
2.3 H,S 0.2 mmol « L") , s
CK, CK, . 150 mmol « L~
, NaCl SOD.POD,CAT ,
(SOD) 0.025~0.8 mmol « L™'  NaHS
(POD) ., (CAD , ) 0.1
, (P<<0.05C 1), NaHS mmol « L™! s
2 H,S N
Table 2 Effect of sodium hydrogen sulfide on relative water content, relative electrical conductivity, and
osmotic adjustment content in sweet clover seedling under salt stress
Treatment Relative v/vater Relative .el.ectrical Free proline fontent/ Soluble sugaricontent/ Soluble protei?
content/ % conductivity/ % (pg+ g™ (mge+g ") content/(mg * g ')
CK, 90.50+1.24a 13.56+1.01g 78.91+4.83f 6.214+0.17a 127.784+2.30a
CK, 71.53+1.77¢g 32.54+2.11a 299.52+5.33a 3.65+0.28¢ 67.45+1.56e
1 75.38+2.13e 30.66+1.30c 252.47+3.67b 3.9440.15¢ 79.31+3.54d
I 78.06+1.39¢ 25.89+0.73e 167.05+£3.17d 4.964+0.19b 88.67+t1.12¢
Il 90.72+0.81a 13.7840.89¢g 80.26 +2.14f 6.104-0.31a 108.12+3.09b
v 80.25+1.74b 20.41+1.37f 79.43+4.56f 5.2340.24b 102.45+2.67b
V 76.44+0.53d 26.51+2.56d 135.19+3.34e 3.55+0.27c 80.33+2.21d
Vi 72.46+2.72f 31.43+1.54b 212.62+4.11c 3.3240.39¢ 62.4243.56¢

(P<C0.05),

Different lowercase letters within the same column indicate significant difference between different treatments at the 0.05 level.
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Different lowercase letters indacate significant difference between different treatments at the 0.05 level; similarly for the figure 2.
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NaCl (MDA) mmol « L™" NaHS . 150 mmol « L™!
1.65 pg+ g 'y NaCl MDA NaCl a b
2.83 pg e g s 1.72 . NaCl (P<0.05). CK, 54.11%
NaHS,MDA 54.22%C  2), NaHS a.b
; 0.1 mmol » L7 , a.b .
NaHS, MDA NaCl NaHS a.b ,
, 0.1 mmol « L™ NaHS 150 , I
mmol « L™'  NaCl MDA C D, I\ CK, 87.78%.
2.4 H,S 68.30% . b CK, 87.45% .68.
05%. ,0.1 0.2 mmol « L™' NaHS
a.b , , a
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Fig. 2 Effect of sodium hydrogen sulfide on chlorophyll content in sweet clover seedling under salt stress
2.5 o CK,
9 8 . ]]1 CK]) b VI
12 . CK,.
. , 0.1 mmol « L"'NaHS
b 3 b b o
3
Table 3 The membership function of each index value and comprehensive ranking
Treatment
Index CK,  CK, I Il I v v Vi
Relative water content 0.990 0.000 0.203 0.344 1.000 0.458 0.255 0.052
Relative electrical conductivity 1.000 0.000 0.095 0.349 0.989 0.640 0.317 0.058
Free proline 1.000 0.000 0.213 0.600 0.994 0.998 0.745 0.394
Soluble sugar 1.000 0.114 0.215 0.567 0.962 0.661 0.080 0.000
Soluble protein 1.000 0.078 0.258 0.402 0.699 0.613 0.274 0.000
Superoxide dismutase 0.926 0.022 0.147 0.677 1.000 0.299 0.072 0.000
Peroxidase 1.000 0.000 0.099 0.528 0.979 0.732 0.634 0.310
Catalase 1.000 0.000 0.165 0.598 0.875 0.679 0.311 0.194
Malondialdehyde 1.000 0.000 0.192 0.583 0.942 0.300 0.242 0.175
a Chlorophyll a 1.000 0.099 0.079 0.149 0.760 0.378 0.081 0.000
b Chlorophyll b 1.000 0.105 0.079 0.130 0.755 0.376 0.081 0.000
Average value 0.992 0.038 0.159 0.448 0.905 0.558 0.281 0.108
Sequencing 1 8 6 4 2 3 5 7
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