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Sorbitol
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Abstract: [ Objective ] In this study, a novel bio-organic fertilizer was designed by adding sorbitol, which is one of the preferred
carbon sources for the functional strain Bacillus amyloliquefaciens SQRY, to the normal bio-organic fertilizer rich in strain
SQRY (2x10° CFU-g"). The plant growth promotion effect was evaluated. The mechanism for elevation of plant growth

promotion effect of the normal bio-organic fertilizer by sorbitol addition was studied. [ Method ] The effect of this novel
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bio-organic fertilizer on cucumber growth, soil biological and chemical properties was evaluated by pot experiments. The effect
of sorbitol on plant growth promotion and stimulating IAA (indole-3-acetic acid) production by strain SQR9-gfp was investigated
by culturing experiment using Arabidopsis. [ Result ] The pot experiment showed that the application of this novel bio-organic
fertilizer could promote cucumber growth by increasing the soil nutrient availability and the colonization of strain SQR9-gfp. The
addition of sorbitol could promote IAA production by strain SQR9-gfp. Comparing to the wild type Arabidopsis, the plant growth
promotion effect of sorbitol addition vanished on the IAA insensitive mutant Arabidopsis pin2. [ Conclusion ] These results
suggest that the application of this novel bio-organic fertilizer can promote plant growth. The addition of sorbitol can promote

IAA production by SQR9-gfp and this is one of the mechanisms through which the novel bio-organic fertilizer boosted plant

growth.

Key words: Bacillus amyloliquefaciens SQR9; Sorbitol; Bio-organic fertilizer; Growth promotion; Indole-3-acetic acid
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Fig. 1 Effect of different fertilizer treatments on biological characteristics of cucumber
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Fig. 2 Effect of different fertilizer treatments on available K and P in the soil
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Fig. 3 Effect of different fertilizer treatments on the contents of ammonium ( left ) and nitrate ( right ) nitrogen in the soil
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Table 1 Effects of different fertilizer treatments on nutrient absorption of cucumber/ (mg-kg™")

Ab ¥ Treatment 2% Total N 2W Total P 44fl Total K
OF 13.82+0.03d 2.18+0.01¢c 18.21+0.52b

OF+S 16.58+0.04¢ 2.44+0.12¢ 19.73+0.06b
OF+SQR9-gfp 18.64=0.11b 4.16£0.10b 23.78+0.22a
OF+SOR9-gfp+S 19.85+0.11a 5.01+0.16a 23.87+1.79a

T WU /NG 5 B3R A Rl AL B 2 ) 22 5 i % (P<0.05). Note:

significant differences between different treatments ( P<0.05) .
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Fig. 4 Effect of different fertilizer treatments on the amount of microorganism in the soil
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Fig. 5 Effects of different sorbitol concentrations on IAA production by SQR9-gfp
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amyloliquefaciens SQR9-gfp+sorbitol; Col-0: colombian wild type arabidopsis; pin2: IAA-insensitive arabidopsis mutant.
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Fig. 6 The response of Arabidopsis root architecture to different treatments
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