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Effect of seed soaking with aluminum on seed germinatio
n and seedling physiology of buckwheat

LI Chao-Su,LIU Peng*, XU Gen-Di,ZHANG Wen-Jun,CHEN Wei-Wei ,WANG Bao-Yi

Key Laboratory of Botany,Zhejiang Normal University,Jinhua 321004,China

Abstract Aluminum (Al) toxicity isaserious agricultural problem in acid soils which account fo

r about 40% of theworld s arable land. Tolerance study on the Al toxicity in some resistant pla
ntsis helpful to find an economic and sustainable approach for improving crop production on aci
d soils. In this research, two buckwheat (Fagopyrum esculentum Moench) varieties  (Xiaobaihu
aand Xigiao No.5) seeds were soaked in Al solutions (0, 10, 100, 1000 and 5000 mgeL-1 Al3
+) for 5 hoursto investigate the effect of Al on seeds germination and seedling growth.

The result indicate 10 and 100 mgeL-1 Al3+ soaking can decrease the seeds membrane permealy
ility by 6.2%. 34.3% in Xiaobaihuaand 54.7%. 44.6% in Xigiao No.5. Accordingly, less mai
n nutrition substance accumulated in seeds was leaked. Al (10~5000 mgeL-1AI3+) soaking ca
n not significantly change the germination percentage of two varieties, but 5000 mgeL-1 Al3+ ca
n restrain the germination index and the vigor index by 3.2% and 23.2% in Xiaobaihua, 46.3% an
d 41.6% in Xiqiao No.5. After seed germination, Al inhibited the root elongation by 7.0%~5
0.1% in Xiaobaihua, 12.1%~39.6% in Xigiao No.5. On the seventh days after germination, 1
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0. 100. 1000 mgeL AI3* had no significant effects on the malonaldehyde (MDA) content in b

uckwheat leaves of two varieties compared with the control. However 5000 mgeL-1 AI3* increas
ed the MDA content by 19.1% and 9.6% in Xiaobaihua and Xigiao No.5 respectively. 5000 m
geL-1 AI3* also promoted the activity of peroxidase (POD) by 53.4% in Xiaobaihua leaves an

d 11.6% in Xigiao No.5. Lower concentrations of Al can decrease the content of soluble suga

r (SS) and proline (Pro) in the leaves of two varieties. Higher concentrations, especially 5000 mge
L-1 AI3*, can increase the content of SSand Pro by 42% and 18.1% in Xiaobaihua, 68.1% an

d 12.6% in Xigiao No.5. Thereaction of catalase (CAT) to Al in two varieties was different. Th
e CAT activity in leaves of Xiaobaihuawas more sensitive to Al than that in Xigiao No.5. The tes




ting dates showed that buckwheat seeds and seedlings had high resistance to Al, and lower conce
ntrations of Al could promote germination of buckwheat seeds by decreasing the membrane perm
eability. The promotion of POD activity and the increasing of SS and Pro contentsin two varieties

leaves played an important part under Al stress. And different buckwheat varieties had differe
nt reaction to Al.
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