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Abstract; In the study,mung bean cultivar Liifeng 2 was used as test material ,and no biochar treatment
was regarded as control group (0% ,CK). And the other two were 10% and 20% biochar treatments.
Three different kinds of sodium bicarbonate solution (0,100,200 mmol/L) were used for root treatment,
and then the growth and physical and chemical indicators of mung bean were determined at flowering and
pod-forming stage,in order to study the effects of different proportions of biochar on the growth of mung
bean seedlings under salt-alkali stress, which would provide a basis for the restoration, exploitation and

utilization of saline-alkali land and the high-quality and high-yield cultivation of mung bean in saline-
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alkali land. The results indicated that the mung bean biomass, plant height,leaf area,chlorophyll content,
Fv/Fm and root morphological indexes decreased significantly in CK group under salt-alkali stress, and
the Na® content in mung bean plants increased markedly while the contents of K*, Ca® and Mg™
significantly reduced. The addition of biochar had a positive effect on the growth and ion accumulation of
mung bean plants under salt-alkali stress, especially the 20% biochar treatment in which the root dry
mass, aboveground dry weight, plant height and leaf area increased by 75.00% ,19.72% ,54. 82% and
123. 10% , and the root length, total root surface area and root tip number increased by 57. 85% ,488. 50%
and 227. 83% under 200 mmol/L sodium bicarbonate solution, while the average diameter of the roots did
not change significantly. In addition, the addition of biochar increased the chlorophyll content and Fv/Fm
value of mung bean leaves, and increased the contents of K*, Ca®™ and Mg’*, and decreased the Na®
content. Obviously, the addition of biochar can improve the morphology of the roots, shoots and leaves of
mung bean plants, improve the leaf photosynthesis and root functions, and promote the accumulation of

mung bean biomass, which will lay a foundation for later mung bean yield under saline-alkali stress.

Overall ,20% biochar treatment was better than 10% biochar treatment.
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Tab.1 Effect of biochar treatment on growth index of mung bean under saline-alkali stress

- 1 g v iS4 . , 7k b
B/ (mmol /L) A=Wy ¢ L)/ % BT g - TJ =8 B/ em 1 A/ mm e
. . . . Underground Dry weight above . Root shoot
Saline concentration Biochar ratio . Plant height Leaf area X
dry weight the ground ratio

0 0 0.264+0. 005b 0.521+0. 009b 23.63+0. 79bc 920. 15+23. 46b 0.502+0. 008¢
10 0.325+0.011a 0.613+0.012a 26.07+1.42b 1 005.53+32.35a 0.559+0. 004a
20 0.332+0.003a 0.603+0. 008a 28.93+0.17a 977.32+57. 94a 0.561+0.003a
100 0 0.167+0. 003d 0.355+0.015d 21.60+0. 98¢ 529.26+41.35d 0.435+0.011d
10 0.215+0.021¢ 0.433+0.010c¢ 24.50+0. 29bc 783.48+29.85¢ 0.527+0. 005b
20 0.236+0.009¢ 0.425+0. 006¢ 27.30+0.77b 802. 64+29. 86¢ 0.528+0.001b
200 0 0.104+0.001f 0.274+0.014e 17.31+0. 19d 342.81+21.19e 0.368+0.014e
10 0.126+0.012e 0.337+0.009d 21.89+0. 18¢ 602.92+53.99d 0.472+0. 026d
20 0.182+0.003d 0.327+0.011d 26.80+0.29b 763.71£36.06cd 0.522+0. 004b

1 F AR F /NG 878 A [ b B0 22 55K 5% 2 & K, T,

Note ; Different lowercase letters in the same column indicate significant difference at 5% between different treatments, the same below.
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Tab.2 Effect of biochar treatment on roots of mung bean under saline-alkali stress
R (mol/L) BRI/ % B /om PHRRER /o BREEE cn’ IR
Saline concentration Biochar ratio Root length AveArage root Total root Numbef of
diameter surface area root tips
0 0 10.93+0. 76¢ 0.245+0. 024a 59.48+9. 24¢ 1 503+322¢
10 13.11+0. 89b 0.247+0.014a 74.05+22.52b 1 621+£512¢
20 16.32+0. 82a 0.270+0. 032a 126.67+17. 86a 3 734+658a
100 0 7.83+0.33d 0.234+0.018a 29.42+3.65d 1 114+216¢
10 11.87+0. 45hc 0.213+0. 190a 60.69+11.07¢ 2 550+412ab
20 12.36+0.28b 0.237+0.022a 98.08+36. 75a 3 652+427a
200 0 7.97+0.76d 0.225+0.053a 13.31+1.52d 1 041+£317d
10 8.42+0. 16d 0.218+0.025a 29.31+3.76d 1 800+538b
20 11.44+0. 71be 0.263+0.011a 78.33+23.01b 2 153+813b
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Tab.3 Effect of biochar treatment on chlorophyll content and fluorescence parameters of

mung bean leaves under saline-alkali stress

AL/ AWy % L M4 a ot/ 2R b

Tw/

L= P58 v

(mmol/L) 11/ % (mg/kg) (mg/kg) (me/kg) 2R a/b ‘

Saline Biochar Chlorophyll Chlorophyll Total chlorophyll Chl(;r/ol[:hyll Fv/Fm

concentration ratio a content a content content

0 0 1.134+0.021b 0.614+0. 062ab 1.748+0.042b 1.852+0. 006¢ 0.724+0.005b
10 1.381+0.073a 0.738+0. 054b 2.119+0.012a 1.890+0. 052bc 0.755+0. 008a
20 1.376+0. 005a 0.772+0.061a 2.148+0.029a 1.863+0.008b 0.766+0.005a

100 0 0.726+0.085d 0.361+0.035¢ 1.087+0.032d 2.011+0.015b 0.679+0.013¢
10 0.812+0. 024¢ 0.393+0.091c¢ 1.205+0.061c 2.066+0.071b 0.733+0. 005ab
20 0.935+0.013c 0.457+0.041c 1.392+0. 008c 2.139+0.017b 0.749+0.003a

200 0 0.235+0.061f 0.112+0. 035e 0.347+0.072f 2.098+0. 002b 0.553+0.014c¢
10 0.357+0.051ef 0.161+0.022¢ 0.518+0. 006e 2.217+0.019a 0.635+0. 004cd
20 0.452+0.061e 0.201+0.034d 0.653+0.072e 2.248+0.023a 0.667+0.005¢
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Tab.4 Effect of biochar treatment on ion content of mung bean plants under salt-alkali stress

Rl v B/ LR

( mmol/L) Bil/% Na*/(mg/kg) K*/( mg/kg) Ca™ /(mg/kg) Mg**/ (mg/kg) K"/Na*

Saline concentration  Biochar ratio

0 0 5.95+0. 87d 16.89+0. 18b 11.52+0.78a 3.51+0.25b 2.43+0.31¢
10 5.61+0.24d 17.36+0. 29ab 11.64+0. 65a 3.69+0. 63ab 3.09+0. 53b
20 5.02+0.41e 18.76+0.45a 12.29+0. 52a 3.95+0. 18a 3.52+0. 14a

100 0 10.99+0. 76b 11.22+0.42d 9.01+0.72b 2.21+0.36¢d 1.02+0. 52e
10 8. 15+0. 65¢ 13.04+0. 36¢ 8.62+0. 12b 2.29+0. I1ed 1.60+0. 25d
20 6.51+0.49cd 13.96+0. 52¢ 9.04+0.23b 2.69+0.39¢ 2.14+0.75¢

200 0 14.59+0. 69a 7.46+0.11e 5.04+0.12d 1.81+0. 35e 0.51+0. 12f
10 8.86+0. 12bc 10. 85+0. 34d 5.13+0.52d 1.79+0. 63e 1.22+0.29d
20 9.97+0. 55b 10.72+0. 13d 5.97+0.41¢ 2.51+0.57cd 1.07+0.41e
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