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ｉｔｐｏｓｓｉｂｌｅｆｏｒｓｏｙｂｅａｎｖａｒｉｅｔｉｅｓｏｆｄｉｆｆｅｒｅｎｔｍａｔｕｒｅｐｅｒｉ
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ｔｉｏｎ，ａｌｏｔｏｆｗｏｒｋｈａｓｂｅｅｎｃａｒｒｉｅｄｏｕｔｉｎｔｈｅＦａｒＥａｓｔ
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ｓｅａｒｃｈＩｎｓｔｉｔｕｔｅｏｆＡｇｒｉｃｕｌｔｕｒｅａｎｄｔｈｅＦａｒＥａｓｔｅｒｎＳｃｉ
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ｃｒｏｓｓｉｎｇｍｅｔｈｏｄｏｆｓｏｙｂｅａｎｐａｒｅｎｔｓｗｉｔｈｄｉｆｆｅｒｅｎｔｉｎｔｅｒ
ｖａｌｐｅｒｉｏｄｓｉｎｂｏｔｈｐｒｅａｎｄｐｏｓｔｆｌｏｗｅｒｉｎｇ．Ｔｈｉｓｍｅｔｈ
ｏｄｈａｓｂｅｅｎｕｓｅｄｔｏｄｅｖｅｌｏｐｎｅｗｓｏｙｂｅａｎｖａｒｉｅｔｉｅｓ
ｙｉｅｌｄｉｎｇａｂｏｕｔ４．０ｔ·ｈａ－１ｓｕｃｈａｓＳｏｎａｔａ，Ｈａｒｍｏｎｙ，
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ｃａｎｅｘｔｅｎｄｓｏｙｂｅａｎｐｒｏｄｕｃｉｎｇａｒｅａｓｔｏｔｈｅ５６ｔｈｐａｒａｌｌｅｌ
ｏｆｎｏｒｔｈｌａｔｉｔｕｄｅｉｎＲｕｓｓｉａ［１］．Ｉｎａｄｄｉｔｉｏｎ，ｅｘｐｅｒｉｍｅｎｔａｌ
ｍｕｔａｇｅｎｅｓｉｓｓｔｕｄｙｈａｓｂｅｅｎｃａｒｒｉｅｄｏｕｔｏｎｔｈｅｂａｓｉｓｏｆ
ｔｈｅｅｓｔａｂｌｉｓｈｍｅｎｔｏｆｓｏｙｂｅａｎｇｅｎｅｐｏｏｌ．Ｓｏｙｂｅａｎｐｏｐｕ
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Ｓｏｙｂｅａｎｈａｓｄｏｎｅａｌｏｔｔｏｓｔｕｄｙｒｈｉｚｏｂｉａｓｏｙｂｅａｎｓｙｍ
ｂｉｏｔｉｃｎｉｔｒｏｇｅｎｆｉｘａｔｉｏｎ，ａｍｉｃｒｏｂｉｏｌｏｇｉｃａｌｐｒｏｃｅｓｓｗｈｉｃｈ
ｃｏｎｖｅｒｔｓａｔｍｏｓｐｈｅｒｉｃｎｉｔｒｏｇｅｎｉｎｔｏａｐｌａｎｔｕｓａｂｌｅｆｏｒｍ
ａｎｄｏｆｆｅｒｓａｎｅｃｏｎｏｍｉｃａｌｌｙａｔｔｒａｃｔｉｖｅａｎｄｅｃｏｌｏｇｉｃａｌｌｙ
ｓｏｕｎｄｍｅａｎｓｏｆｒｅｄｕｃｉｎｇｅｘｔｅｒｎａｌＮｉｎｐｕｔｓａｎｄｉｍｐｒｏ
ｖｉｎｇｉｎｔｅｒｎａｌＮｒｅｓｏｕｒｃｅｓ．Ｏｎａｖｅｒａｇｅ，ｓｙｍｂｉｏｔｉｃｓｙｓ
ｔｅｍｓｏｆｓｏｙｂｅａｎａｎｄｒｈｉｚｏｂｉａｐｒｏｖｉｄｅ５７．４％ ｏｆｔｈｅｔｏ
ｔａｌａｍｏｕｎｔｏｆｎｉｔｒｏｇｅｎａｓｓｉｍｉｌａｔｉｏｎ．Ｓｏｍｅｓｔｕｄｉｅｓｓｈｏｗ
ｔｈａｔｔｈｉｓｉｎｄｅｘｃａｎｂｅｉｎｃｒｅａｓｅｄｔｏ８０％ ｂｙａｇｒｉｃｕｌｔｕｒａｌ
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