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Growth and physiological responses of two genotypes jerusalem artichoke
( Helianthus tuberosus L.) seedlings under salt stress

DUAN Hai-xia, ZOU Gong-lu, YANG Yong-xin, LI Ying, LU Shi-qi, SUN shan, ZHAO Chang-ming
(School of Life Sciences, Lanzhou University, State Key Laboratory of Grassland Agro-Ecosystems, Lanzhou, Gansu 730000, China)

Abstract: In order to identify the differences between two genotypes jerusalem artichoke seedlings under salt
stress, effects of different concentrations of neutral salt (2%c, 4%o, 6%oc) on physiological characteristics of growth
and photosynthetic of two genotypes jerusalem artichoke seedlings ( LZJ028 was characterized by strong sexual re-
production and high nutritional quality, 1.ZJO17 was more productive) were investigated by pot cultivating experi-
ment. The results showed that: (1) When the soil salt concentration was more than 2%o, plant height, leaf area,
canopy, stem weight and leaf weight of both jerusalem artichoke seedlings decreased, plant height, leaf area and a-
bove-ground biomass of LZJ028 (the degree of decreased were 4.24%, 6.26%, 14.82%, 29.67%, 8.51%,
19.68% , 7.62% and 22.38% ) decreased lesser than LZJ017 (the degree of decreased were 9.78%, 29.75%,
58.33%, 63.18%, 15.77% , 26.88% , 40.62% and 61.82% ). (2) With the increasement of soil salt concentra-
tion, SOD activity, the content of free proline and soluble sugar of jerusalem artichoke seedlings leaves were signifi-
cantly elevated (for example, SOD activity of LZJO17 and LZJ028 was 0.41 and 1.87 times higher than that of the

control group when the salt concentration was 6%0) , proline increased by 8.26 times and 42.92 times, the soluble
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sugar content increased by 0.39 times and 1.18 times, [.ZJ028’ s increasing ranges of them were more than LZJ017.

(3) With the increasement of soil salt concentration, leaf net photosynthetic rate ( Pn), transpiration rate ( Tr) ,

stomatal conductance ( Gs) and chlorophyll content of both jerusalem artichoke seedlings were reduced, while

LZJ028 had a much smaller drop in Pn and Gs than LZJO17. Furthermore, potential activity ( Fv/Fo) , maximum

photochemical efficiency ( Fv/Fm) of PSI decreased, but initial fluorescence ( Fo) increased, the varied range of
Fo and Fv/Fm on LZJ028 (10.53% and 4.81% ) were smaller than LZJ017 (43.04% and 52.73% ) when the salt

concentration was 6%o. These results showed that salt stress main inhibited the plant’ s growth through destroying

the PS Il activity and carbohydrate metabolic rate of jerusalem artichoke, on the other hand, jerusalem artichoke

would carry out improving activity of superoxide dismutase (SOD), increasing osmotic regulation substances and

other strategies to alleviate stress. And more importantly, LZJ028 was more salt tolerance than LZJ017.

Keywords: jerusalem artichoke; genotype; salt stress; growth and development; physiological responses
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1 LZJo17 Germiijrei)Li[t()w of Fe S
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Note: Different small letters show the significant difference between treatments ( P<0.05) ; Different capitals show the significant difference between

genotypes ( P<0.05). The same as below.
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Effects of salt stress on plant height, leaf area, canopy and stem diameter of jerusalem artichoke seedlings
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Table 2 Effects of salt stress on fresh and dry biomass of aerial part of jerusalem artichoke seedlings

S ik E AT HBEE S SR
. Stem fresh biomass Leaf fresh biomass Stem dry biomass Leaf dry biomass
Genotype Salt concentrations 1 1 -1 -1
/(g -« plant™) /(g - plant™) /(g -+ plant™) /(g -« plant™)
LzJo17 CK 15.97+0.32Aa 11.11+1.41Aa 1.57+0.02Aa 1.22+0.07Aa
2%o 16.58+0.42Aa 11.44+0.29Aa 1.58+0.07Aa 1.26+0.06Aa
4%o 8.09+0.15Ab 7.99+0.24Ab 1.20+0.03Ab 1.15+0.03Aab
6%o 5.82+0.21Ac¢ 4.52+0.29Bc 1.01+0.02Ac 1.03+0.06Ab
LZJ028 CK 6.13+0.08Bab 6.87+0.49Ba 0.88+0.02Bb 1.00£0.05Ba
2%o 6.44+0.27Ba 6.84+0.14Ba 0.96+0.03Ba 0.90+0.05Bab
4%o 5.84+0.03Bb 6.17+0.15Ba 0.86+0.01Bb 0.86+0.00Bb
6%o 4.92+0.08Bc 5.17+0.08Ab 0.76+0.00Bc 0.75+£0.02Bc

1 A/ NG AR R 2R Ab HR A 22 53 B3 (P<0.05) ; [R5 K 5 -l AR [R] 36 % i R Y ) 22 57 i 28 ( P<0.05) . R,

Note : In same column different small letters show the significant difference between treatments ( P<0.05) ; In same column different capitals show the

significant difference between treatments ( P<0.05). The same as below.

x3 HMBEXFFLHE SOD FE FERIBRMATAEESENZE

Table 3  Effects of salt stress on SOD, the content of free proline and soluble sugar of jerusalem artichoke seedlings

B 7P e SOD T T B I A T
Genotype Salt concentrations  SOD activity/ (U + g7')  Free proline content/ (pg - g™') Soluble sugar content/(mg - g™')
LZJ017 CK 201.93+2.13Ac 25.37+1.73Ad 10.18+0.08Ac

2%o 168.77+8.35Ad 75.57+£3.56Bc 11.21+0.10Ac

4%o 261.23+4.43Ab 188.73+4.47Bb 12.65+0.26Bb

6%o 284.74+4.25Aa 234.98+20.01Ba 14.19+0.68Ba
LZ7)028 CK 97.72+5.93Bd 21.51+1.03Ad 9.94+0.04Ac

2%0 148.25+3.00Ac 101.61+4.87Ac 10.78+0.57Ac

4%0 186.67+1.15Bb 632.91+32.53Ab 14.90+0.60Ab

6%0 280.18+6.03Aa 946.04+10.01Aa 21.68+0.59Aa
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Fig. 2 Effects of salt stress on gas exchange parameters of jerusalem artichoke seedlings
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Table 4 Effects of salt stress on fluorescence parameters of Jerusalem artichoke seedlings

F4 BB FFHERASHNZM

S AR W BT WTHEEERTIR W R AR
Genotype  Salt concentrations Fo Fm [ Fv/Fo Fv/Fm
LZJo17 CK 287.00+12.86Ad 1366.67+39.62Aa 0.45+£0.02Aa 3.79+0.35Aa 0.79+0.01Aa
2%o 297.00+6.03Acd 1515.67+7.06Ab 0.46+0.02Aa 4.11£0.12Aa 0.80+0.00Aa
4%o 338.00+19.92Ab 1176.67+52.52Ac 0.32+0.04Ab 2.49+0.16bB 0.71+0.01Bb
6%o 438.33+8.95Aa 803.00+30.62Ad 0.04+0.00Bc 0.83+0.07Bc¢ 0.45+0.02Bc¢
1.7)028 CK 319.00+12.58Aa 1407.00+58.59Aa 0.18+0.03Bb 3.78+0.02Ab 0.76+0.02Aa
2%o 303.67+12.39Aa 1562.67+64.41Aa 0.29+0.03Ba 4.15+£0.08Aa 0.81+0.00Aa
4%o 293.00+8.14Aa 1441.00+£90.26Aa 0.31+£0.02Aa 4.25£0.16Aa 0.79+£0.01Aa
6%o 334.33+16.29Ba 963.00+52.00Ab 0.19+0.03Ab 1.97+0.05Ac 0.68+0.02Ah
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