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Abstract In this study, we inserted GmHsFA1 gene to dicotyledon expression vector pCAMBIA3300 that contains the selection
marker gene bar, and pPCAMBIA3300-GmHsFAL has been transferred into new soybean lines Heinong5337 by Agrobacterium
tumefaciens. The expression of GmHSFAL have been analyzed in each generations of transgenic soybean by Real-time PCR, and
overexpressing GmHsFA1 gene was demonstrated in transgenic plant. Photosynthetic characteristics (Pn, Cond, Ci, Tr), Physiological,
biochemical (Pro, MDA, Wss) and yield traits of the GmHsFA1 and GmHSP70, GmHSP22, GmHSP17.9 were tested in transgenic
soybean under the high temperature stress and drought stress. Stress coefficient analysis and grey related correlation analysis were
introduced into this experiment, which provided comprehensive evaluation on heat tolerance and drought resistance of soybean
meaterials. The results showed that the expression levels of GmHsFAL, GmHSP17.9, GmHSP22 and GmHSP70 in leaf blade of
transgenic plants were notably higher than that in Heinong53 that is non-transgenic plant growing under norma condition or heat and
drought introduction. Under the condition of stress, the content of soluble sugar (wss) and free proline (pro) of thetransgenic lines were
significant higher than those growing in the norma conditions, while the increment of maondialdehyde (MDA) appeared. The

transgenic lines also had little change in photosynthetic characteristics and yield traits, Whereas the heat tolerance and drought
44
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resistance were remarkably enhanced in transgenic plants.m.
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Figure 2 The GmHsSFAL expressed in transgenic soybean plants under the

treatment of drought and heat stress
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Figure 3 The HSP70 expressed in transgenic soybean plants under the

treatment of drought and heat stress
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Tahble 1 Physiological reaction of the heat shock transcription factor GmfsFA7 response to heat and drought signals
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