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犆犺犪狉犪犮狋犲狉犻狊狋犻犮狊狅犳犚狅狅狋犕狅狉狆犺狅犾狅犵狔狅犳犉犻狏犲犛犪犾狋犜狅犾犲狉犪狀犮犲

犛狆犲犮犻犲狊狅犳犛犲犲犱犾犻狀犵狊犻狀犢犲犾犾狅狑犚犻狏犲狉犇犲犾狋犪犃狉犲犪

ＷＡＮＧＹｕｅｈａｉ１，ＸＵＪｉｎｇｗｅｉ
１，ＨＡＮＹｏｕｊｉ

１，ＳＩＱｉｎｇｚｈｕ
２，ＪＩＡＮＧＦｕｃｈｅｎｇ

２

（１．犛犺犪狀犱狅狀犵犘狉狅狏犻狀犮犲犃犮犪犱犲犿狔狅犳犉狅狉犲狊狋狉狔犛犮犻犲狀犮犲，犑犻′狀犪狀２５００１４，犆犺犻狀犪；

２．犢犲犾犾狅狑犚犻狏犲狉犇犲犾狋犪犘狉狅犱狌犮犻狀犵犅犪狊犲狅犳犑犻狀犪狀犕犻犾犻狋犪狉狔犃狉犲犪犆狅犿犿犪狀犱，犇狅狀犵狔犻狀犵，犛犺犪狀犱狅狀犵２５７２３１，犆犺犻狀犪）

犃犫狊狋狉犪犮狋：Ｆｉｖｅｓｐｅｃｉｅｓｏｆｔｒｅｅｓｅｅｄｌｉｎｇｐｌａｎｔｅｄｆｏｒ２ｙｅａｒｓｉｎｃｌｕｄｉｎｇ犉狉犪狓犻狀狀狌狊犮犺犻狀犲狀狊犻狊Ｒｏｘｂ，犝犾犿狌狊狆狌犿犻犾犪

Ｌｉｎｎ．，犃犮犲狉狋狉狌狀犮犪狋狌犿Ｂｕｎｇｅ，犛犪犾犻狓犪犿犲狉犻犮犪狀犪Ｌｉｎｎ．，犃犻犾犪狀狋犺狌狊犪犾狋犻狊狊犻犿犪Ｓｗｉｎｇｌｅｒｏｏｔｍｏｒｐｈｏｌｏｇｉｃａｌｃｈａｒ

ａｃｔｅｒｉｓｔｉｃｓｆｏｒｒｏｏｔｌｅｎｇｔｈ，ｒｏｏｔｑｕａｎｔｉｔｙ，ｒｏｏｔｓｕｒｆａｃｅａｒｅａ，ｒｏｏｔｖｏｌｕｍｅ，ｒｏｏｔｆｒａｃｔａｌｄｉｍｅｎｓｉｏｎａｎｄｒｏｏｔｏｒ

ｄｅｒｗｅｒｅａｎａｌｙｚｅｄ．Ｔｈｅｒｅｓｕｌｔｓｈｏｗｅｄｔｈａｔｒｏｏｔｊｏｉｎｔｎｕｍｂｅｒ，ｒｏｏｔｌｅｎｇｔｈ，ｒｏｏｔｓｕｒｆａｃｅａｒｅａ，ｒｏｏｔｔｉｐｌｅｎｇｔｈ

ａｎｄｒｏｏｔｆｒａｃｔａｌｄｉｍｅｎｓｉｏｎａｌｌｄｅｍｏｎｓｔｒａｔｅｄｔｈｅｓａｍｅｃｏｍｐａｒａｔｉｖｅｓｅｑｕｅｎｃｅ：犉狉犪狓犻狀狀狌狊犮犺犻狀犲狀狊犻狊Ｒｏｘｂ＞犝犾

犿狌狊狆狌犿犻犾犪Ｌｉｎｎ．＞犃犮犲狉狋狉狌狀犮犪狋狌犿 Ｂｕｎｇｅ＞犛犪犾犻狓犪犿犲狉犻犮犪狀犪Ｌｉｎｎ．＞犃犻犾犪狀狋犺狌狊犪犾狋犻狊狊犻犿犪Ｓｗｉｎｇｌｅ．Ｒｏｏｔ

ｑｕａｎｔｉｔｙａｎｄｒｏｏｔｌｅｎｇｔｈｏｆｆｉｖｅｓｐｅｃｉｅｓｏｆｓｅｅｄｌｉｎｇｗｅｒｅｃｏｎｓｉｓｔｅｎｔｗｉｔｈｅａｃｈｏｔｈｅｒ，ｓｌｉｍｒｏｏｔ（犱≤５ｍｍ）

ｑｕａｎｔｉｔｙａｎｄｓｌｉｍｒｏｏｔｌｅｎｇｔｈｗｅｒｅｔｈｅｌａｒｇｅｓｔｐｒｏｐｏｒｔｉｏｎｏｆｔｈｅｔｏｔａｌｒｏｏｔｓｙｓｔｅｍ，ｓｌｉｍｒｏｏｔｃａｒｒｉｅｄｏｎｔｈｅ

ｍａｉｎｕｐｔａｋｅｄｆｕｎｃｔｉｏｎ．Ｓｕｍｏｆｒｏｏｔｌｅｎｇｔｈｏｆ１～３ｒｏｏｔｏｒｄｅｒｆｏｒｆｉｖｅｓｐｅｃｉｅｓｏｆｓｅｅｄｌｉｎｇｓａｃｃｏｕｎｔｅｄｆｏｒｍｏｒｅ

ｔｈａｎ７０ｐｅｒｃｅｎｔｏｆｅａｃｈｓｐｅｃｉｅｓｔｏｔａｌｒｏｏｔｌｅｎｇｔｈ；ｓｕｍｏｆｒｏｏｔｊｏｉｎｔｎｕｍｂｅｒｏｆ１～４ｒｏｏｔｏｒｄｅｒｆｏｒｆｉｖｅｓｐｅｃｉｅｓ

ｏｆｓｅｅｄｌｉｎｇｓａｃｃｏｕｎｔｅｄｆｏｒｍｏｒｅｔｈａｎ８０ｐｅｒｃｅｎｔｏｆｅａｃｈｓｐｅｃｉｅｓｔｏｔａｌｒｏｏｔｊｏｉｎｔｎｕｍｂｅｒ．Ｒｏｏｔｓｏｆ１～４ｒｏｏｔ

ｏｒｄｅｒｏｆ犉狉犪狓犻狀狀狌狊犮犺犻狀犲狀狊犻狊Ｒｏｘｂａｎｄ犝犾犿狌狊狆狌犿犻犾犪Ｌｉｎｎ．ｗｅｒｅｔｈｅｍａｉｎｐｒｏｐｏｒｔｉｏｎｏｆｔｏｔａｌｒｏｏｔｓｙｓｔｅｍｏｆ

ｅａｃｈｓｐｅｃｉｅｓ；ｒｏｏｔｓｏｆ０～２ｒｏｏｔｏｒｄｅｒｏｆ犛犪犾犻狓犪犿犲狉犻犮犪狀犪Ｌｉｎｎ．ａｎｄ犃犻犾犪狀狋犺狌狊犪犾狋犻狊狊犻犿犪Ｓｗｉｎｇｌｅｗｅｒｅｔｈｅ

ｍａｉｎｐｒｏｐｏｒｔｉｏｎｏｆｔｏｔａｌｒｏｏｔｓｙｓｔｅｍｏｆｅａｃｈｓｐｅｃｉｅｓ．Ｒｏｏｔｓｏｆ犛犪犾犻狓犪犿犲狉犻犮犪狀犪Ｌｉｎｎ．ａｎｄＡｉｌａｎｔｈｕｓａｌｔｉｓｓｉｍａ

Ｓｗｉｎｇｌｅｗｅｒｅｓｔｒｏｎｇ，ｅｓｐｅｃｉａｌｌｙｔｈｅｗｉｄｅｒｏｏｔ（犱＞５ｍｍ）ｓｕｒｆａｃｅａｎｄｖｏｌｕｍｅｗｅｒｅｔｈｅｌａｒｇｅｐｒｏｐｏｒｔｉｏｎ．Ａｃ

ｃｏｒｄｉｎｇｔｏｔｈｅｒｏｏｔｓｙｓｔｅｍｓｔｒｕｃｔｕｒｅｐａｒａｍｅｔｅｒａｎｄｒｏｏｔｏｒｄｅｒａｎａｌｙｓｉｓｒｅｓｕｌｔ，ｆｉｖｅｓｐｅｃｉｅｓｏｆｓｅｅｄｌｉｎｇｒｏｏｔｓ



ｓｔｒｏｎｇｄｅｇｒｅｅａｎｄｇｅｎｅｒａｔｉｖｅａｂｉｌｉｔｙｓｅｑｕｅｎｃｅｓｗｅｒｅｉｎｔｈｅｓｅｑｕｅｎｃｅｏｆ犉狉犪狓犻狀狀狌狊犮犺犻狀犲狀狊犻狊Ｒｏｘｂ＞犝犾犿狌狊

狆狌犿犻犾犪犔犻狀狀．＞犃犮犲狉狋狉狌狀犮犪狋狌犿 Ｂｕｎｇｅ＞犛犪犾犻狓犪犿犲狉犻犮犪狀犪Ｌｉｎｎ．＞犃犻犾犪狀狋犺狌狊犪犾狋犻狊狊犻犿犪Ｓｗｉｎｇｌｅ，犉狉犪狓犻狀狀狌狊

犮犺犻狀犲狀狊犻狊Ｒｏｘｂａｎｄ犝犾犿狌狊狆狌犿犻犾犪Ｌｉｎｎ．Ｓｅｅｄｌｉｎｇｒｏｏｔｑｕａｎｔｉｔｉｅｓｗｅｒｅｌａｒｇｅ，ｔｈｅｉｒｒｏｏｔｏｒｄｅｒｓｗｅｒｅｈｉｇｈ，

ｔｈｅｉｒｌａｔｅｒａｌｒｏｏｔｓｗｅｒｅｐｒｏｓｐｅｒｏｕｓａｎｄｇｅｎｅｒａｔｉｖｅ，ｕｐｔａｋｅｄａｎｄｕｔｉｌｉｚａｔｉｏｎｆｏｒｗａｔｅｒａｎｄｍｉｎｅｒａｌｅｌｅｍｅｎｔｓ

ｆｒｏｍｓｏｉｌｏｆｔｈｅｌａｔｅｒａｌｒｏｏｔｗｅｒｅｍｏｒｅｅｆｆｉｃｉｅｎｔ．
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