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Using modified gap model ZELIG, the forest dynamics was simulated at Songshan Mountain National

Nature Reserve. And the results were showed as the followings : 1) the model can reasonably describe the

long2term forest succession in a warm temperate zone of north China.Populus davidiana and Betula

platyphylla are the pioneer tree species in the succession process. The forests would come to be comparative

stable and dominated byQuercus mongolica and Pinus tabulaeformisafter 100 years. The two species are

mutual increase and decrease , howeverQ. mongolica is predominating ; 2) the model can well quantify the

composition and biomass of tree species. The simulated results of model were consistent with the observed

data. Pioneer species as whole were modeled more exactly than as concrete species. The simulated dynamic

trends of forests at Songshan Mountain were showed as the followings : 1) different initial status strongly

affected the species composition and biomass , although systems would restore the identical status. Succession

from Q. mongolicastand restored faster than that fromP. tabulaeformis; 2) the associated tree species in

forest land was stressed evidently ; 3) the stands which were developed fromQ. mongolicastands owned the

highest mean of biomass , and those developed fromP. tabulaeformiswere most stable. Some opinions about

how to reserve and restore the forests were derived from the results.

Key words ¡¡ forest dynamics , forest gap model , warm temperate deciduous forests , Songshan Mountain

National Nature Reserve



¡¡¡¡±±¾©µØÇøÓÉÓÚ¿ª·¢Ê±¼äÔç,ÈËÀà»î¶¯Ç¿¶È´ó,×Ô

È»»·¾³ºÍÖ²±»×´¿öÒÑ·¢ÉúÁË¾Þ´ó±ä»¯,²Ð´æÏÂÀ´µÄ

ÌìÈ»´ÎÉúÖ²±»ºÍÐÂ½¨µÄÈË¹¤Ö²±»¶à³ÊÁãÐÇ·Ö²¼,×Ô

È»ÐÔºÍÍêÕûÐÔ²î,²¢ÇÒÈÔ´¦ÓÚ¼¤ÁÒµÄ±ä»¯Ö®ÖÐ,¶øÕâ

Ð©Ö²±»ÊÇÊ×¶¼¡°ÂÌÉ«ÉúÌ¬ÆÁÕÏ¡±µÄÖØÒª×é³É²¿·Ö,ÔÚ

º­ÑøË®Ô´¡¢·ÀÖÎ·çÉ³µÈ·½ÃæÆð×Å¹Ø¼ü×÷ÓÃ,¾ßÓÐºÜ¸ß

µÄÉúÌ¬¼ÛÖµ.

ÓÉÓÚÉ­ÁÖÉúÌ¬ÏµÍ³µÄ¸´ÔÓÐÔ¡¢ÑÝÌæ¹ý³ÌµÄ³¤ÆÚ

ÐÔ¡¢µØÓò·¶Î§µÄ¹ãÀ«ÐÔ,Ê¹µÃ¶ÔÆä¶¯Ì¬¹ý³ÌµÄÁË½â·Ç

³£ÓÐÏÞ,¶ø²ÉÓÃÄ£ÐÍÄ£ÄâÔò³ÉÎªÖØÒªµÄÑÐ¾¿ÊÖ¶ÎÖ®

Ò»[1222 ] . PorteµÈ[3 ] ½«ÏÖÓÐµÄÉ­ÁÖ¶¯Ì¬Ä£Äâ·½·¨´óÖÂ

·ÖÎª¾àÀëÒÀÀµµÄÁÖ·ÖÄ£ÐÍ ¡¢·Ö²¼Ä£ÐÍ ¡¢Æ½¾ùÊ÷Ä¾Ä£

ÐÍ ¡¢¾àÀëÒÀÀµµÄÊ÷Ä¾Ä£ÐÍ ¡¢¾àÀë¶ÀÁ¢µÄÊ÷Ä¾Ä£ÐÍÒÔ¼°

ÁÖÏ¶Ä£ÐÍ,´ó¶àÀàËÆÓÚµ¥ÎïÖÖÁÖ·ÖÄ£Äâ·½·¨,Ö»ÓÐÁÖ

Ï¶Ä£ÐÍÄÜ¹»ºÜºÃµØ¶Ô¶àÎïÖÖÒìÖÊÐÔÉ­ÁÖ½øÐÐÄ£Äâ.

ÁÖÏ¶Ä£ÐÍÊÇÒÔÉ­ÁÖÑ­»·ÀíÂÛÎª»ù´¡[4 ] ,¸ù¾ÝÁÖÏ¶¶¯

Ì¬¹ý³Ì½¨Á¢µÄ»úÀíÐÍÄ£ÐÍ,»ùÓÚÊ÷Ä¾¸öÌå,Ç¿µ÷½«Éú

ÎïÑ§¹ý³Ì ¡¢»·¾³±äÁ¿¼°¸ÉÈÅ×´¿öÏà½áºÏ[5
226 ] . ×Ô´Ó

BotkinµÈ[1 ] Ìá³ö×îÔçµÄÁÖÏ¶Ä£ÐÍJABOWA ÒÔÀ,́Õâ

ÀàÄ£ÐÍÓÐÁËºÜ´ó·¢Õ¹,¿¼ÂÇÁËÊ÷Ä¾¿Õ¼ä½á¹¹¼°ÆäÏà

»¥×÷ ÓÃ ¹Ø Ïµ[7
2210 ] , Ï¸ »¯ ÁË Ê÷ Ä¾ Éú ³¤ ¼° Éú Àí Ñ§ ¹ý

³Ì [112214 ] . Ëæ×ÅÄ£ÐÍµÄÈÕÒæ³ÉÊì,ËüÃÇ±»¸ü¹ã·ºµØÔËÓÃ

ÓÚÉ­ÁÖ×é³ÉÓë½á¹¹ ¡¢ÉúÎïÁ¿¡¢ÉúÎï¶àÑùÐÔ¡¢É­ÁÖÑÝÌæ

¹æÂÉ¡¢È«Çò±ä»¯ÒÔ¼°É­ÁÖ¾­Óª¹ÜÀíÄ£Ê½µÄÑÐ¾¿[152219 ] ,

¼ÈÊÇÀíÂÛÑÐ¾¿ÊÖ¶ÎÒàÎª¹ÜÀíÓ¦ÓÃ¹¤¾ß[2 ,20 ] . ¹úÄÚºÜ

¶àÑ§ÕßÒ²¾Í´ËÀàÄ£ÐÍ½øÐÐ¹ýÒ»Ð©Ó¦ÓÃÐÔÑÐ¾¿,´Ó³¤

°×É½À«Ò¶ºìËÉÁÖµ½Å¯ÎÂ´øÂäÒ¶À«Ò¶ÁÖ¾ùµÃµ½½ÏºÃµÄ

Ä£Äâ½á¹û[212225 ] .

±±¾©ËÉÉ½¹ú¼Ò¼¶×ÔÈ»±£»¤ÇøÎ»ÓÚ±±¾©ÊÐÎ÷±±ÑÓ

ÇìÏØ¾³ÄÚ,ÒÔÁô´æÓÐ´óÆ¬ÌìÈ»ÓÍËÉÁÖÖø³Æ,±£»¤¶ÔÏó

¼´ÌìÈ»ÓÍËÉÁÖºÍ»ª±±µØÇøµÄµØ´øÐÔÖ²±»[26 ] ,ÊÇÑÐ¾¿

»ª±±µØÇøÉúÎïÑÝÌæ±ä»¯¹æÂÉµÄÊÊÒË³¡Ëù.

±¾ÑÐ¾¿Ñ¡ÓÃ¹úÄÚÍâÑÐ¾¿½Ï³ÉÊìµÄZELIGÄ£ÐÍ¶Ô

ËÉÉ½×ÔÈ»±£»¤ÇøÉ­ÁÖ½øÐÐÄ£ÄâÑÐ¾¿,ÒÔ±ã´Ó½Ï³¤µÄ

Ê±¼ä³ß¶ÈÉÏÈÏÊ¶»ª±±Å¯ÎÂ´øÉ­ÁÖ¶¯Ì¬,ÁË½âÆäµ±Ç°

µÄÑÝÌæ½×¶ÎÒÔ¼°Î´À´µÄ·¢Õ¹Ç÷ÊÆ,´Ó¶øÎªÖÆ¶¨±£»¤

´ëÊ©Ìá¹©¿ÆÑ§ÒÀ¾Ý.

1 ¡¡ÑÐ¾¿·½·¨

111 ¡¡ÑÐ¾¿Çø¸Å¿ö

±±¾©ËÉÉ½¹ú¼Ò¼¶×ÔÈ»±£»¤ÇøÎ»ÓÚ±±¾©ÊÐ¾³ÄÚ,

ÑÓÇìÏØÎ÷±±½Ç,ÑàÉ½É½ÂöµÄ¾ü¶¼É½ÖÐ,Êôº£ÛçÉ½µÄÒ»

²¿·Ö. É½µØº£°ÎÔÚ62716¡«2 19916 mÖ®¼ä,±£»¤Çø´¦

ÓÚÎÂ´ø´óÂ½ÐÔ¼¾·çÆøºòÇø,ÐÎ³ÉµäÐÍµÄÉ½µØÆøºò. Äê

Æ½ ¾ù Æø ÎÂ815 ¡æ, ×î ¸ß Æø ÎÂ 39 ¡æ, ×î µÍ Æø ÎÂ

- 2713 ¡æ;ÄêÆ½¾ù ÈÕ ÕÕ2 83613 h ; ¡Ü10 ¡æµÄ »ý ÎÂ

3 39811 ¡æ;Äê½µË®Á¿493 mm[26 ] .

ËÉÉ½Ö²ÎïÇøÏµ¾ßÓÐÒ»¶¨µÄ¹ý¶ÉÐÔ,³ÉÎªÅ·ÖÞÎ÷

²®ÀûÑÇ³É·ÝºÍ¶«±±³É·ÝµÄ·Ö²¼ÄÏ½ç,Ò²ÊÇ»ªÄÏ ¡¢Î÷ÄÏ

Ö²Îï·Ö²¼µÄ±±½ç,Æøºò¶¥¼¶ÈºÂäÓ¦ÎªÅ¯ÎÂ´øÂäÒ¶À«

Ò¶ÁÖ. ¾ßÌåµØËµ,±¾µØÇøÓ¦ÊôÓÚÅ¯ÎÂ´øÂäÒ¶À«Ò¶ÁÖÇø

±±²¿ÂäÒ¶èÝÁÖµØ´ø,µØ´øÐÔÖ²±»ÒÔÃÉ¹ÅèÝ( Quercus

mongolica) ÎªÖ÷[ 26] . ÇøÄÚÓÐÒ°ÉúÎ¬¹ÜÊøÖ²Îï106 ¿Æ¡¢

380Êô¡¢713 ÖÖ¼°±äÖÖ. ´ú±í±±ÎÂ´ø¹ã·º·Ö²¼µÄÇÇÄ¾

Ê÷ÖÖÑî( Populus sp .) ¡¢èë ( Betula sp .) ¡¢èÝ ( Quercus

sp .) ¡¢é² ( Tilia sp .) ¡¢ÓÜ( Ulmus sp .) ÊÇ¸ÃÇøÉ­ÁÖÈºÂä

µÄÖ÷Òª½¨ÈºÖÖ. ÔÚËÉÉ½Ö²ÎïÈºÂäÖÐ, ·Ö²¼ÓÚº£°Î

1 000¡«1 500 mµÄÓÍËÉ´ÎÉúÕëÒ¶ÁÖÓëÕëÀ«»ì½»ÁÖÑÇ

Èº´ÔÊÇÆä×î¾ßÌØÉ«µÄÈºÂäÀàÐÍ. ¸ÃÇø½ü500 ÄêÀ´É­

ÁÖÔâÊÜ¹ýºÜ´óµÄÆÆ»µ,ÓÚ20 ÊÀ¼Í50 Äê´úÄ©³ÉÁ¢ËÉ

É½ÁÖ³¡¼°1986Äê³ÉÁ¢¹ú¼Ò¼¶×ÔÈ»±£»¤Çøºó,²Ð´æµÄ

É­ÁÖÖ²±»µÃµ½±£»¤ºÍ»Ö¸´.

×ÛºÏ¿¼ÂÇ¸ÃÇø½¨ÈºÖÖºÍÖ÷Òª°éÉúÖÖ,Ñ¡È¡ÃÉ¹Å

èÝ¡¢ÓÍ ËÉ ( Pinus tabulaeformis) ¡¢°× èë ( Betula

platyphylla) ¡¢ºË ÌÒ é± ( Juglans mandshurica) ¡¢É½ Ñî

( Populusdavidiana) ¡¢É«Ä¾éÊ( Acer mono) ¼°´óÒ¶°×À¯
( Fraxinus rhynchophylla) ÎªÄ£Äâ¶ÔÏó.

112 ¡¡Ä£ÐÍ½á¹¹Óë¸Ä½ø

ZELIGÊôÓÚµÚ2 ´úÁÖÏ¶Ä£ÐÍ,Ëü¼Ì³ÐÁË¸¸´úÄ£

ÐÍ JABOWA ºÍ FORETÖÐµÄ»ù±¾¶¨ÂÉºÍÂß¼­¹ØÏµ,ÓÉ

5 ¸öÄ£¿é¹¹³É : ¢ÙÆøÏó×ÓÄ£¿é,ÓÃÓÚ²úÉúÆøÎÂ¡¢½µË®,

¼ÆËã»ýÎÂ¡¢Éú³¤¼¾³¤¶È¡¢ÍÁÈÀº¬Ë®Á¿ÒÔ¼°¸÷°ß¿é¹âÕÕ

×´¿öµÈ,×÷ÎªÉ­ÁÖÉú³¤µÄÍâ²¿Çý¶¯Òò×Ó; ¢Ú̧üÐÂ×ÓÄ£

¿é ,̧ ù¾Ý»·¾³Ìõ¼þËæ»ú²úÉúÓ×Ãç¶¨Ö²¼°ÀÏÊ÷ÃÈÉúµÈ

ÊÂ¼þ; ¢ÛÉú³¤×ÓÄ£¿é,Í¨¹ýÄ£Äâ×îÓÅÉú³¤Á¿¼°»·¾³ÏÞ

ÖÆÒò×Ó¼ÆËãÊ÷Ä¾Êµ¼ÊÉú³¤Á¿; ¢ÜËÀÍö×ÓÄ£¿é,Í¨¹ýÄÚ

Ù÷ËÀÍöÂÊ¼°»·¾³Ìõ¼þËæ»úÉú³ÉÊ÷Ä¾ËÀÍö. Æä»ù±¾Ô­

ÀíÓë¾ßÌå·½·¨ ²Î¼û ZELIG Ö¸µ¼ÊÖ²á[27 ] ¼°Ïà¹ØÑÐ

¾¿[8 ,17 ,222223 ,28 ] .

ÓëJABOWA ºÍ FORETÏà±È ,ZELIGµÄÌØµãÔÚÓÚ

¿¼ÂÇÁËÊ÷Ä¾¸öÌå¼äµÄ¿Õ¼äÏà¶ÔÎ»ÖÃ[8 ] ,²¢ÓÃ½ÏÎª¼ò

µ¥µÄ·½·¨Ä£ÄâÁËÏà»¥ÕÚÒñÐ§¹û. Ä£ÐÍÍ¨¹ý¼ÆËãÊ÷Ä¾

¹Ú²ã²»Í¬¸ß¶ÈµÄÒ¶Ãæ»ý,¸ù¾ÝÊ÷Ä¾¸öÌå¼äµÄ¿Õ¼äÏà

¶ÔÎ»ÖÃ,¿¼ÂÇÌ«Ñô¸ß¶È½ÇºÍÑùµØÃæ»ý,Ä£Äâ³ö¸÷¸ö¸ß

¶È²ãÊµ¼Ê¿ÉÓÃµÄ¹âÕÕÇ¿¶È,´Ó¶øÌåÏÖÊ÷Ä¾¸öÌå¶ÔÓÚ

¹â×ÊÔ´µÄÏà»¥¾ºÕù¹ØÏµ¼°Æä·´À¡»úÖÆ. Í¬Ê± ,ÓëÇ¿µ÷

¿Õ¼ä¹ØÏµµÄSPACE[7 ] µÈÄ£ÐÍ±È½Ï, ZELIG ´¦Àí·½Ê½

¸üÎª¼ò½à.

Ëæ×ÅÑÐ¾¿µÄÉîÈë,´«Í³ÁÖÏ¶Ä£ÐÍµÄÒ»Ð©È±ÏÝÖð

½¥ÏÔÂ¶,BugmannµÈ[2 ,29 ]ÈÏÎªÔ­Ä£ÐÍÖÐ²ÉÓÃµÄÅ×ÎïÏß

»ýÎÂÏìÓ¦·½³Ì²¢²»ÊÊºÏÃèÊöÎÂ¶ÈÏìÓ¦·½Ê½ . Å×ÎïÏß

·½³ÌÍ¨³£¸ù¾ÝÎïÖÖÏÖÊµ·Ö²¼ÇøµÄ×î´ó ¡¢×îÐ¡»ýÎÂ»ñ
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µÃ,¶øÎïÖÖµÄÏÖÊµ·Ö²¼Çø²¢²»½öÊÇÎÂ¶ÈÒòËØ¾ö¶¨µÄ,

»¹ÓëÎïÖÖµÄ¿¹ºµÄÜÁ¦ºÍ¾ºÕùÓÐÃÜÇÐ¹ØÏµ. ÓÐÊµÑéÖ¤

¾Ý±íÃ÷,ÔÚÎïÖÖ·Ö²¼µÄÄÏ½ç,ÆäÉú³¤ËÙÂÊ²¢²»Ò»¶¨»á

½µµÍ,²¿·ÖµÄÏÂ½µÒ²Ö÷ÒªÊÇË®·ÖÌõ¼þÔì³ÉµÄ,Òò´Ë²É

ÓÃ½¥½øÏß·½³Ì¸üÊÊºÏ[30 ] . ±¾ÑÐ¾¿¼´¸ÄÓÃ´Ë½¥½üÏß

·½³Ì :

Fdd = max[1 - e
( DDmin - DD) ¡Áa

,0] (1)

Ê½ÖÐ, FddÎª»ýÎÂÓ°ÏìÒò×ÓÖµ(0¡« 1 Ö®¼ä,ÎÞÁ¿¸Ù) ;

DDminÎªÎïÖÖ·Ö²¼ÇøÄê»ýÎÂ×îÐ¡Öµ( ¡æ) ; DD ÎªÊµ¼Ê

»ýÎÂ ( ¡æ) ; a ÊÇÃèÊöÇúÏßÐ±ÂÊµÄ²ÎÊý,µ± DD = DDmin

+ 1 000 Ê±, ÎïÖÖÉú³¤ËÙÂÊ±ÈÆä×îÓÅÉú³¤ËÙÂÊµÍ

25 % ,¾Ý´Ë¿ÉÈ·¶ ä µÄÖµ.

ZALIG Ä£ÐÍ×î³õÊÇÔÚ±±ÃÀ¿ª·¢Ê¹ÓÃµÄ,ÎªÓë±¾

ÑÐ¾¿ÇøÊµ¼ÊÇé¿ö½áºÏ,²ÉÓÃ·ë×Úì¿µÈ[31 ] ÑÐ¾¿,ÐÞ¸Ä

ÉúÎïÁ¿·½³ÌÎª :

lnWt = 01932 4 + 01607 5ln ( D
2

H) (2)

Ê½ÖÐ,Wt ÎªÉúÎïÁ¿ (tPhm2 ) , D ÎªÐØ¾¶(cm) , H ÎªÊ÷

¸ß (m) .

113 ¡¡Ö÷ÒªÊý¾ÝÀ´Ô´¼°²ÎÊý¹À¼Æ

2002¡ª2005Äê¶Ô¸ÃÇø½øÐÐÁË¶à´Îµ÷²é²ÉÑù,Éæ

¼°ÈºÂä¡¢ÍÁÈÀ¡¢ÉúÎïÁ¿µÈ·½Ãæ. ÔÚÌìÈ»ÓÍËÉÁÖÉèÁ¢15

m ¡Á15 mÑù·½4 ¿é ,Æ½¾ùÊ÷Áä69 Äê;ÈË¹¤ÓÍËÉÁÖÉè

Á¢15 m¡Á15 mÑù·½2 ¿é ,Æ½¾ùÊ÷Áä36 Äê;ÃÉ¹ÅèÝÁÖ

ÉèÁ¢15 m¡Á15 mÑù·½3 ¿é ,Æ½¾ùÊ÷Áä40 Äê;°×èëÁÖ

ÉèÁ¢15 m¡Á15 mÑù·½2 ¿é ,Æ½¾ùÊ÷Áä30 Äê;ÕëÀ«»ì

½»ÁÖÉèÁ¢15 m¡Á15 mÑù·½3 ¿é ,Æ½¾ùÊ÷Áä30 Äê. ÔÚ

Ñù·½ÄÚ²â¶¨Ã¿Ä¾Ê÷¸ß¡¢ÐØ¾¶,ÓÍËÉÁÖÆ½¾ùÊ÷ÁäÎªÈ¡Ã¿

Ä¾Ê÷Ð¾¼ÆËãËùµÃ,ÆäÓàÎªÈ¡´ú±íÊ÷Ä¾Ê÷Ð¾¹ÀËã¶øµÃ.

ÆøÎÂ¡¢½µË®Êý¾ÝÀ´×Ô¹ú¼ÒÆøÏó¾ÖÆøÏó×ÊÁÏÊÒ. ÁÖÏàÊý

¾ÝÀ´×Ô2004ÄêÉ­ÁÖ×ÊÔ´¶þÀàµ÷²é,ÏÔÊ¾ËÉÉ½×ÔÈ»±£

»¤ÇøÒÔÖÐÁäÁÖÎªÖ÷,Æ½¾ùÊ÷ÁäÔÚ4112 Äê. µØµã²ÎÊý

Í¨¹ýÒ°Íâµ÷²é»ñµÃ ,ÆøÏó²ÎÊýÀûÓÃ1954¡ª2000ÄêÈÕ

Æ½¾ùÆøÎÂ¡¢Æ½¾ù½µË®Êý¾ÝµÃµ½¶àÄêÔÂÆ½¾ùÆøÎÂ¡¢ÔÂ½µ

Ë®ºÍ±ê×¼²î. ²¿·ÖÄ£ÐÍÄÚ²¿²ÎÊýÖ±½ÓÔÚÄ£ÐÍÄÚ²¿½ø

ÐÐÁËÐÞ¸Ä: ÉúÎïÑ§Áã¶ÈÐÞ¸Ä Îª5 ¡æ, ÐØ¸ßÐÞ¸Ä Îª

130 cm,ÍÁÈÀ·ÊÁ¦¸ÄÎª 3 tP(hm2¡¤a) [31 ] .

¶ÔÓÚÊ÷ÖÖ²ÎÊý,²ÉÓÃÒÑÓÐÑÐ¾¿³É¹û½øÐÐ²ÎÊý»¯
(±í 1) . ¶ÔÓÚÎ´¼ûÀàËÆÑÐ¾¿µÄÊ÷ÖÖ,ÈçÓÍËÉ,²Î¿¼Ïà

¹ØÎÄÏ×±¨µÀ ,È·¶¨Æä×î´óÄêÁä¡¢×î´óÐØ¾¶¡¢×î´óÊ÷¸ß;

¸ù¾ÝÎÄÏ×¼ÇÔØÆäÉú³¤¹æÂÉ,ÀûÓÃ·ÇÏßÐÔÄâºÏµÃµ½×î

¼ÑÉú³¤ÏµÊýG;°´ÕÕÆä·Ö²¼Çø±±½ç¼ÆËãÄê»ýÎÂ×îÐ¡

Öµ.

±í 1 ¡¡Ä£ÐÍ²ÎÊý±í
TABLE 1 ¡¡Model parameters

Ê÷ÖÖ AmaxPa DmaxPcm HmaxPm G DDminP¡æ ²Î¿¼ÎÄÏ×

ÃÉ¹ÅèÝ 360 100 30 73 700 [25]

ÓÍËÉ 380 180 30 58 2 300 [26 ,322233 ]

°×èë 140 60 25 157 700 [25]

ºËÌÒé± 225 70 30 116 1 100 [25]

É½Ñî 200 60 32 142 850 [25]

É«Ä¾éÊ 200 60 22 98 900 [25]

´óÒ¶°×À¯ 150 40 15 160 900 [24]

×¢: AmaxÎª×î´óÄêÁä , DmaxÎª×î´óÐØ¾¶, HmaxÎª×î´óÊ÷¸ß , G Îª×î¼ÑÉú³¤ÏµÊý(cm3P(cm2¡¤a) ) , DDminÎª ¡Ý5 ¡æµÄÄê»ýÎÂ×îÐ¡Öµ.

2 ¡¡ÑÐ¾¿½á¹û

211 ¡¡Ä£ÐÍÑéÖ¤
ÓÉÓÚÉ­ÁÖÑÝÌæ¹ý³ÌÀúÊ±½Ï³¤,¶ÔÉ­ÁÖÑÝÌæÄ£ÐÍ

µÄÑéÖ¤±È½ÏÀ§ÄÑ. Ò»°ãÏÈ¶ÔÆä¼ÙÉèÓë½á¹¹µÄºÏÀíÐÔ

½øÐÐÑéÖ¤,È»ºó ,ÔÚ¹ý³ÌË®Æ½ÉÏÈ·¶¨Ä£ÐÍµÄÕæÊµÐÔ.

ÓÉÓÚ¹úÄÚÍâÑ§ÕßÒÑ¾Í¸ÃÄ£ÐÍµÄ¼ÙÉèÓë½á¹¹½øÐÐÁË´ó

Á¿µÄÑÐ¾¿¹¤×÷,±¾ÎÄÖ÷Òª²àÖØÓÚºóÕß,´ÓÉ­ÁÖ×é³ÉµÄ

³¤ÆÚ¶¯Ì¬ºÍÏÖÊµÉ­ÁÖ×´Ì¬Á½·½Ãæ½øÐÐÑéÖ¤.

´ÓÆðÊ¼ÓÚÂãµØµÄÄ£Äâ½á¹û¿´(Í¼ 1) ,ÑÝÌæ³õÆÚ,

É½Ñî ¡¢°×èëÔÚ20ÄêÄÚÑ¸ËÙÕ¼¾ÝÓÅÊÆ,Ëæºó¼±¾çË¥ÍË,

ÖÁ50Äê×óÓÒÖØÒªÖµÒÑµÍÓÚ5 ,́ ËºóÒ»Ö±±£³Ö½ÏµÍË®

Æ½. ÔÚÒÔÉÏÁ½¸öÊ÷ÖÖË¥ÍËµÄÍ¬Ê±,ÆäËûÊ÷ÖÖÖØÒªÖµÉÏ

Éý ,ÆäÖÐÓÍËÉºÍÃÉ¹ÅèÝÔÚ50ÄêÒÔºóÖð½¥³ÉÎªÈºÂäµÄ

ÓÅÊÆÊ÷ÖÖ,ÖÁ100ÄêÊ±ÆäÖØÒªÖµ´ïµ½Ò»¸öÏà¶ÔÎÈ¶¨

µÄ¸ßÖµ. ÃÉ¹ÅèÝ´ïµ½ÎÈ¶¨µÄÊ±¼äÂÔÔçÓÚÓÍËÉ,´ËºóÓÍ

Am. É«Ä¾éÊ; Bp. °×èë ; Fr. ´óÒ¶°×À¯; Jm. ºËÌÒé±;

Pt . ÓÍËÉ; Pd. É½Ñî; Qm. ÃÉ¹ÅèÝ

Í¼1 ¡¡ÂãµØÆðÊ¼Ê÷ÖÖÖØÒªÖµ600ÄêÑÝÌæ¶¯Ì¬

FIGURE 1¡¡Succession dynamics of the improtance values

of tree species during 600 years from bare land

ËÉ³¬¹ýÃÉ¹ÅèÝ,µ«ËæºóÓÖÖð½¥ÏÂ½µ,×Ô200ÄêºóÃÉ¹Å

èÝÕ¼¾ÝÓÅÊÆµÄµØÎ»,ÖØÒªÖµ¾ù±£³ÖÔÚ35 ÒÔÉÏ. ÔÚ´ï

12µÚ1 ÆÚ ÖÜ ¡¡î£µÈ:±±¾©ËÉÉ½É­ÁÖ¶¯Ì¬Ä£ÄâÑÐ¾¿



µ½Ïà¶ÔÎÈ¶¨ÒÔºó,ÃÉ¹ÅèÝºÍÓÍËÉ¾ùÓÐÒ»¶¨²¨¶¯,Á½Ê÷

ÖÖ³ÊÏÖ³ö´ËÏû±Ë³¤µÄÌ¬ÊÆ,¹²Í¬Õ¼¾Ý×ÅÈºÂäÖ÷ÒªÊ÷

ÖÖµÄµØÎ»,µ«ÃÉ¹ÅèÝµÄÓÅÊÆ¸üÎªÃ÷ÏÔ. ÈºÂäÖÐÖ÷Òª°é

ÉúÖÖÎªÉ«Ä¾éÊ,Æä´ÎÎªºËÌÒé±. ´óÒ¶°×À¯ÔÚÈºÂäÖÐµÄ

ÖØÒªÐÔ×îÐ¡,ÆäÖØÒªÖµ×ÔÊ¼ÖÁÖÕ±£³ÖºÜµÍµÄË®Æ½. ÓÉ

´Ë¿ÉÖª,É½ÑîºÍ°×èëÎªÑÐ¾¿ÇøÉ­ÁÖ´ÎÉúÑÝÌæÖÐµÄÏÈ

·æÖÖ,ÑÝÌæÏòÃÉ¹ÅèÝÁÖ¼°ÃÉ¹ÅèÝ22ÓÍËÉ»ì½»ÁÖ·½Ïò

·¢Õ¹ ,ÁÖÄÚÖ÷Òª°éÉúÓÐÉ«Ä¾éÊºÍºËÌÒé±,´óÔ¼ÐèÒª

100Äê×óÓÒ¿É´Ó´ÎÉúÂãµØÑÝÌæÖÁÏà¶ÔÎÈ¶¨×´Ì¬. Ç°

ÈË¶ÔÓÚºÓ±±É­ÁÖµÄÑÝÌæ¶¯Ì¬ÔøÌá³öÕâÑùµÄÄ£Ê½:Ô­

Éú¶¥¼¶ÈºÂäÎªµ¥´¿èÝÁÖ»ò»ì½»ÁÖ,»ìÉúÓÐÓÍËÉ¡¢éÊ,

ÆÆ»µºóµÄ´ÎÒ»¼¶ÑÝÌæÏµÁÐÈºÂäÎªËÉèÝÊèÁÖ»òËÉÊ÷´¿

ÁÖ[34 ] . Ä£Äâ½á¹ûÓëÕâÒ»¹æÂÉÏà·û,ËµÃ÷Ä£ÐÍ¶ÔÓÚÉ­

ÁÖµÄ³¤ÆÚ¶¯Ì¬Ä£ÄâÊÇ×¼È·µÄ.

´ÓÏÖÊµ×´Ì¬¿¼ÂÇ,¸ÃÇø½â·ÅÇ°É­ÁÖÖ²±»ÆÆ»µ´ù

¾¡ ,20 ÊÀ¼Í50 Äê´úÄ©³ÉÁ¢ËÉÉ½ÁÖ³¡ºó²ÉÈ¡ÁË·âÉ½

ÓýÁÖµÈ±£»¤´ëÊ©,¾à½ñ40 ÓàÄê. 2004ÄêÉ­ÁÖ×ÊÔ´¶þ

Ààµ÷²éÒàÏÔÊ¾¸ÃÇøÒÔÖÐÁäÁÖÎªÖ÷,Æ½¾ùÊ÷ÁäÎª4112

Äê,ËµÃ÷ÑÐ¾¿ÇøÏÖÓÐÁÖ·ÖÖ÷ÒªÊÇÔÚ´ÎÉúÂãµØÉÏ¾­¹ý

40Äê×óÓÒÊ±¼äÑÝÌæÐÎ³ÉµÄ. ¹Ê½«ÏÖÊµ¹Û²âÊý¾ÝÓëÆð

Ê¼ÓÚ´ÎÉúÂãµØÑÝÌæÊ±¼äÎª40 ÄêµÄÄ£Äâ½á¹û½øÐÐ¶Ô

±È(±í 2) .

±í 2 ¡¡ËÉÉ½É­ÁÖ40ÄêÊ±¹Û²âÓëÄ£ÄâµÄÎïÖÖ×é³ÉÓëÉúÎïÁ¿±È½Ï
TABLE 2 ¡¡Comparison of tree composition and biomass between the observed and modeled values of 40 years forests at Songshan Mountain

Ê÷ÖÖ×é³ÉP%

ÓÍËÉ ÃÉ¹ÅèÝ °×èë É½Ñî ÆäËû

ÉúÎïÁ¿P

(t¡¤hm- 2)

¹Û²â 3 1813 1810 1714 110 4513 83191

Ä£Äâ 1918 2318 811 1016 3717 91194

×¢: 3 Êµ²âÊ÷ÖÖ×é³ÉÀ´×ÔÉ­ÁÖ¶þÀàµ÷²éÊý¾Ý,ÉúÎïÁ¿¸ù¾ÝÒ°ÍâÊµ²âÃ¿Ä¾Ê÷¸ßºÍÐØ¾¶¼ÓÒÔ¼ÆËã.

¡¡¡¡Í¨¹ý±È½Ï¿ÉÒÔ¿´³ö ,Ä£ÄâÖµÓë¹Û²âÖµ»ù±¾Ò»ÖÂ.

ÔÚÊ÷ÖÖ×é³É·½Ãæ,°×èëµÄÄ£ÄâÖµ½Ï¹Û²âÖµÐ¡,¶øÉ½Ñî

µÄÄ£ÄâÖµ½Ï¹Û²âÖµ´ó,µ«Á½Ê÷ÖÖÖ®ºÍÈ´·Ç³£Ïà½ü(¹Û

²âÎª 1814 %¡¢Ä£ÄâÖµÎª1817 %) . ¿¼ÂÇµ½°×èëºÍÉ½Ñî

¶¼ÊôÓÚÇ¿ÑôÐÔÏÈ·æÊ÷ÖÖ,Òò´Ë¿ÉÒÔÈÏÎªÄ£ÐÍ¶ÔÏÈ·æ

ÖÖµÄÉúÌ¬ÐÍÄ£ÄâÊÇ×¼È·µÄ. ¾¿ÆäÔ­ÒòÊÇÑÐ¾¿ÇøÄÚÉ½

Ñî·Ö²¼Á¿ÉÙ¡¢·Ö²¼¼¯ÖÐ,´ÓÕû¸öÇøÓòÀ´¿´¿ÉÓÃÓÚ¸üÐÂ

µÄÖÖ×Ó×ÊÔ´ÓÐÏÞ,¶øÄ£ÐÍÈ´¼ÙÉèËùÓÐÊ÷ÖÖ¶¼ÓµÓÐÎÞÏÞ

¶àµÄÖÖ×Ó¿É¹©¸üÐÂ. Ä£ÐÍÄ£ÄâµÄÑÝÌæ³õÆÚ,°×èëºÍÉ½

Ñî¾ùÎªÕ¼¾ÝÓÅÊÆµÄÏÈ·æÊ÷ÖÖ,±Ë´ËÏà»¥¾ºÕù¡¢Ïà»¥ÖÆ

Ô¼. ¶øÏÖÊµÇé¿öÏÂ,È´Ö»ÓÐ°×èë×÷ÎªÖ÷ÒªÏÈ·æÊ÷ÖÖ,Ã»

ÓÐÉ½ÑîÓëÖ®¾ºÕù,¼´°×èë¶ÀÕ¼ÏÈ·æÖÖµÄÉúÌ¬Î». ¶ÔÓÚ

ÆäËûÊ÷ÖÖ,ÓÈÆäÊÇ×÷ÎªÖ÷ÒªÊ÷ÖÖµÄÓÍËÉºÍÃÉ¹ÅèÝ,Ä£

ÐÍµÄÄ£ÄâÖµÓë¹Û²âÖµ·Ç³£½Ó½ü. ÉúÎïÁ¿µÄÄ£ÄâÖµÒ²Óë

¹Û²âÖµÏà²î²»´ó . ÓÉ´Ë¿É¼û,Ä£ÐÍÄÜ¹»½Ï×¼È·µØÄ£Äâ

Ö÷ÒªÊ÷ÖÖÓÍËÉ¡¢ÃÉ¹ÅèÝÒÔ¼°ËùÓÐÏÈ·æÖÖÔÚÉ­ÁÖÖÐËùÕ¼

±ÈÀý,¶ÔÉ­ÁÖÉúÎïÁ¿µÄ¶¨Á¿Ä£Äâ»ù±¾×¼È·.

212 ¡¡Ä£ÐÍÔ¤²â

É­ÁÖÊÇ¿Õ¼äÉÏ´¦ÓÚ²»Í¬ÑÝÌæ½×¶ÎµÄ°ß¿éÏâÇ¶

Ìå [4 ] ,¸÷¸öÁÖ·ÖÔÚÊ÷ÖÖ×é³É¼°ÁÖÁäÉÏ¶¼²»¾¡ÏàÍ¬. ¾Í

×é³É½á¹¹¿´ ,ÏÖÊµÁÖ·ÖÖÐ¸÷Ê÷ÖÖ¶àÎª¾Û¼¯·Ö²¼,ÑÏ¸ñ

°´Ê÷ÖÖ×é³É½á¹¹¾ùÔÈ·Ö²¼µÄ×´¿ö²¢²»³£¼û. ¶ø¾ÍÄê

Áä·Ö²¼À´Ëµ,¾¡¹ÜÑÐ¾¿ÇøÒÔÁÖÁäÎª40ÄêµÄÖÐÁÖÁäÎª

Ö÷,µ«Êµ¼ÊÁÖ·ÖÈ´°üº¬´ÓÓ×ÁäÁÖµ½¹ýÊìÁÖµÄ¸÷¸ö½×

¶Î . ×÷ÎªÖØµã±£»¤µÄÌìÈ»ÓÍËÉÁÖ,Æ½¾ùÊ÷Áä¸üÔÚ°ÙÄê

ÒÔÉÏ,Ê÷ÖÖ×é³ÉÒ²½üÓÚÓÍËÉ´¿ÁÖ. ÈôÒª¸üºÃµØÁË½âÑÐ

¾¿ÇøÉ­ÁÖÑÝÌæ×´¿ö,³ý´Ó×ÜÌåÉÏ°ÑÎÕÆ½¾ùÇ÷ÊÆÍâ,»¹

ÐèÒªÕë¶Ô²»Í¬ÁÖ·Ö½øÐÐÄ£Äâ. ÔÚ´Ë,¿¼ÂÇµ½ÑÐ¾¿ÇøµÄ

Ö÷ÒªÊ÷ÖÖºÍ±£»¤¶ÔÏó,ÒÔÁ½ÖÖ¼«¶Ë³õÊ¼×´¿ö½øÐÐÄ£

Äâ ¡ª¡ª¡ªÆðÊ¼ÓÚÓÍËÉ¹ýÊì´¿ÁÖºÍÆðÊ¼ÓÚÃÉ¹ÅèÝ¹ýÊì´¿

ÁÖ,²¢ÒÔÆðÊ¼ÓÚ´ÎÉúÂãµØµÄ½á¹û×÷Îª²ÎÕÕ. ¸ù¾ÝÄ£ÐÍ

ÑéÖ¤½á¹û,Ñ¡È¡Ö÷ÒªÊ÷ÖÖÖØÒªÖµ(±í 3¡¢Í¼ 2) ¼°×ÜÌå

ÉúÎïÁ¿(±í 3¡¢Í¼ 3) ×÷ÎªÔ¤²âÖ¸±ê.

¿ÉÒÔ¿´³ö,²»Í¬µÄ³õÊ¼×´Ì¬ÔÚÖÁÉÙ400 ÄêµÄÊ±

¼äÄÚ½«¶ÔÉ­ÁÖ×é³ÉÔì³ÉºÜ´óÓ°Ïì,µ«×îÖÕ¶¼»á»Ø¸´

µ½Í¬Ò»×´Ì¬ ¡ª¡ª¡ªÃÉ¹ÅèÝÖØÒªÖµÔ¼Îª40 ,ÓÍËÉÖØÒªÖµ

Ô¼Îª30.µ±ÑÝÌæ¹ý³ÌÆðÊ¼ÓÚÓÍËÉ¹ýÊì´¿ÁÖÊ±,ÃÉ¹Å

èÝÐèÒª½ü600ÄêµÄÊ±¼ä,ÆäÖØÒªÖµ»áÉýÖÁÆðÊ¼ÓÚ´Î

ÉúÂãµØµÄË®Æ½,¶øÆðÊ¼ÓÚÃÉ¹ÅèÝ¹ýÊì´¿ÁÖÊ±,400Äê

ºó¼´¿É½µÖÁÆðÊ¼ÓÚ´ÎÉúÂãµØµÄË®Æ½. ÓÍËÉÔÚÆðÊ¼ÓÚ

ÓÍËÉ¹ýÊì´¿ÁÖµÄÇé¿öÏÂ,¾­¹ý 600 Äê²Å»á½µÖÁÆðÊ¼

ÓÚ´ÎÉúÂãµØµÄË®Æ½,¶øÆðÊ¼ÓÚÃÉ¹ÅèÝ´¿ÁÖÊ±,400Äê

ºó¾Í¿ÉÓëÆðÊ¼ÓÚ´ÎÉúÂãµØµÄË®Æ½Ïàµ±,µ«¸Ã×´¿öÏÂ

ÓÍËÉÖØÒªÖµ×î´ó½öÎª33138 ,ÔÚÈºÂäÖÐÊ¼ÖÕ´¦ÓÚ°é

ÉúµØÎ». ±È½ÏÆðÊ¼ÓÚÂãµØºÍÆðÊ¼ÓÚÓÍËÉÁÖµÄÃÉ¹ÅèÝ,

³õÊ¼ ÖØ Òª Öµ ¾ù Îª0 , 600 Äê ºó Ïà ²î ÎÞ ¼¸ ( 39177¡¢

39193) , µ« Ç° Õß ¾ù Öµ ±È ºó Õß ¸ß12 ¸ö µã ( 38142¡¢

25193) ,·½²î½ÏºóÕßÐ¡(5196¡¢10112) . Í¬Ñù ,±È½ÏÆð

Ê¼ÓÚÂãµØºÍÆðÊ¼ÓÚÃÉ¹ÅèÝÁÖµÄÓÍËÉ,ÓÐÀàËÆ¹æÂÉ,Ç°

Õß¾ùÖµ±ÈºóÕß¸ß11 ¸öµã ,·½²î±ÈºóÕßÐ¡. ×ÛÉÏËùÊö,

Á½ÖÖÁÖ·ÖÆðÊ¼×´Ì¬±È½Ï,³õÊ¼×´Ì¬ÎªÓÍËÉ´¿ÁÖÊ±,Ïµ

Í³½«ÓÃ¸ü³¤µÄÊ±¼ä´ïµ½´Ó´ÎÉúÂãµØÆðÊ¼µÄË®Æ½,ÓÍ

ËÉÄÜÔÚ¸ü³¤µÄÊ±¼ä±£³ÖÏà¶ÔÓÅÊÆ;¶øµ±³õÊ¼×´Ì¬Îª

ÃÉ¹ÅèÝÁÖÊ±,ÏµÍ³Ïà¶Ô¸üÈÝÒ×µØ»Ø¸´µ½ÆðÊ¼ÓÚ´ÎÉú

ÂãµØµÄË®Æ½. ²»ÂÛÃÉ¹ÅèÝ»¹ÊÇÓÍËÉ,´ÓÂãµØºÍÓÐÁÖµØ

µÄ±È½Ï¿ÉÒÔ¿´³ö,ÔÚÓÐÁÖµØ×÷Îª°éÉúÖÖÊ±¸ÃÎïÖÖÆ½

¾ùÓÅÊÆ¶ÈÏÂ½µ,±äÒìÐÔÔö´ó,Ã÷ÏÔ±íÏÖ³öÊÜÑ¹×´Ì¬,

ÕâÖ÷ÒªÊÇÓëÁÖÄÚÓÅÊÆÖÖ¾ºÕùÔì³ÉµÄ.

22 ±± ¡¡¾© ¡¡ÁÖ ¡¡Òµ ¡¡́ó ¡¡Ñ§ ¡¡Ñ§ ¡¡±¨ µÚ29¾í ¡¡




