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Response of Seedling Growth and the Activities of Antioxidant Enzymes
of Chenopodium quinoa to Salt Stress
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Abstract; Using quinoa variety “Longli 1” as material, we pretreated the seeds and seedlings with different
NaCl concentrations (100, 200, 300, 400, 500 mmol/L), determined the seed germination indexes, the
contents of chlorophyll, soluble sugar, proline, MDA and the activities of antioxidant enzymes in different
period of seedlings to study the effects on seed germination, seedling growth and physiological characteris-
tics of Chenopodium quinoa under salt stress. The results showed: (1) With the concentrations of NaCl
increased, seed germination rate, seed energy, seed index and vigor index were increased and then de-
creased, when the seeds were treated with 200 mmol/L NaCl, the four indexes were increased 6. 40% ,
28.18%, 20.77% and 30. 91% than that of CK; (2) root and stem growth of quinoa seedlings were inhibi-
ted when the seedlings were treated with different NaCl concentrations, and the inhibiting effects on stem
growth were stronger than that of root; (3) with increasing the NaCl concentrations and prolonging the

treatment time, chlorophyll contents of seedling leaves increased and then decreased, soluble sugar, pro-
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line and MDA contents increased, and the activities of SOD, POD, CAT and APX also increased. We con-
cluded that the salt threshold value of quinoa was 200—300 mmol/L.
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Table 1

The seed germination of quinoa under salt stress

fib o 2F AR

Treatment/(mmol/L)  Germination percentage (GP)/%

0(CK) 86.6745. 69bc
100 91.1141. 92ab
200 92.22+4. 28a
300 84. 4414, 28¢
400 46.6745.69d
500 20. 005, 69¢

R RATRE IEAE R
Germination energy (GE)/% Germination index(GI)  Vigor index (VI)

55.1941.43b 44.96+2.51b 1.1040. 05¢
69.26+1.43a 51.7640. 45a 1.2740.08b
70.744+5. 46a 54.30%4. 37a 1.4440. 15a
47.784+5.77c 39.74+3. 25¢ 0.80+0.05d
18.52+3.21d 18.58+1.91d 0.2474+0.05¢
9.63%2.85¢ 8.7843.03¢ 0.0340.01f

T« RS ] /NG 5B R R AL BRI FE 0. 05 K P22 5 355 T A

Note: Different normal letters in the same column indicate significant difference among treatments at 0. 05 level; The same as below
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Table 2 The seedling growth of quinoa under salt stress
I Kk Jib Kb PR [A] Treatment time/d
Growth index Treatment/(mmol/L) - -
5 10 15
0(CK) 20.0%1. 3a 20.5%+1.0a 21.7%1.5a
100 17.541.0b 17.5+1.1b 19.8=+0. 3b
W 200 16.5+1.3b 17.040. 5be 17.6£0. 3¢
ioht/
Plant height/cm 300 15.540. 9be 16. 040, 9cd 16. 70. 7cd
400 14.3=+1. Ocd 15.340. 3de 16.340. 8cd
500 12.94+0.8d 14.240. 8e 15.440. 2d
0(CK) 5.2=+1.0c 7.240.8b 8.3%0. 3ab
100 6.3£0. 7bhc 7.5%0. 3ab 8.3%0.7ab
3+1. 1e .6F0.7a 9.240. 24
B / 200 8.341.1a 8.640.7a 9. 2+0. 2a
Root length/em 300 7.140. 4ab 8.40. 6ab 8.740. 2ab
400 7.7%1. 3ab 7.97£1. 2ab 8.4=F0. 1ab
500 7.3740. 3ab 7.6+0. 3ab 8.040.9b
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The chlorophyll content in quinoa seedling leaves under salt stress
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Fig. 2 The contents of soluble sugar and proline in quinoa seedling leaves under salt stress
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Fig. 3 The contents of MDA in quinoa seedling
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Fig. 4 The activities of antioxidant enzymes in quinoa seedling leaves under salt stress
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