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全球变化对陆地生态系统枯落物分解的影响
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摘要‘了解枯落物分解对大气二氧化碳浓度增高r气候变暖和降水变化的反应3对深入理解陆地生态系统土壤有机物形

成和碳的固化能力>&89P0=C4sb4C6986E0=U十分重要t通过分析业已发表的文献r实验室根系分解实验和美国西北部针叶

林叶片的分解实验3旨在评估大气二氧化碳浓度增高r气候变暖和降水变化对陆地生态系统枯落物分解的可能影响t大

气二氧化碳浓度增高可通过降低枯落物质量和增加草原生态系统土壤水分间接地影响枯落物分解t根据 "K项研究结

果3大气二氧化碳浓度加倍可导致木本和草本枯落物平均氮含量降低 "#2cu 和 #2TuM木质素v氮比值增高 Lc?Lu 和

S?Sut枯落物质地的降低通常导致枯落物分解减慢t气候变暖一般加速枯落物的分解3但是用于表示这种促进作用的

w"$随着温度的增高而降低t全球降水变化对陆地生态系统枯落物分解的影响不但取决于现有水分条件而且还取决于降

水变化的程度t以美国西北部地区的针叶林为例3降水改变对森林生态系统枯落物分解的影响将是多元的3有的增加3有

的降低3而有的相对不变t最后3指出了今后在该领域有待加强的几个研究方面t
关键词‘全球变化M枯落物M分解基质质量M分解速率常数
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<=>?@>A
BC D@EF@FC D@EF@F4B

GH=>IJ
KLM@>FN
OPI

QD>RSN>T
OPI OUSFE>VJ

KLM@>FN
OPI

QD>RSN>T
OPI OUSFE>VJ

KLM@>FN
OPI

QD>RSN>T
OPI OUSFE>VJ

W>X>YZ
>F?>A

GY>>A

[\]̂_‘]abc_defga‘ h ijkl ijmn opqjV qjp qjr ljl pnji IpjV VVjm sImt

u]fade_av]‘\]g‘ h pjmi ijqm oVIjq pVjk pn prjk qjn plji lnjk sImt

u]fade_av]‘\]g‘ h pjpr ijrr oIkjm pljl Irjl nIjp pkji VIjn ppljm smpt

u]fade_av]‘\]g‘ W IjIk pjqV opmjI sVit

we‘feg]e‘efxye h pjVi ijnV okpjk pljp rjr omrjk pVjI pmji njI sIqt

we‘feg]e‘efxye <G ijlk ijnl opijl srIt

we‘feg]e‘efxye W pjni pjVI opljk srIt

we‘feg]e‘efxye zh pjnk ijqr omijn srIt

w]\̂c_xe_]dfefe h pjVk pjpr opIjn pqjq IpjI njk pmjl prji Ipjq smIt

w]\̂c_xe_]dfefe zh pjqm pjll orjr smIt

{d]ffêxe
\êbe|c|a| h ijrI ijnr opljp ppjq pijl opijp pmjk pkjl rjm smIt

{d]ffêxe
\êbe|c|a| zh IjiV pjrk orjq smIt

}e~a‘‘!dyefx\e h pjIk pjin opkjI ppjV pIjl pIjm qji pIji VVjV smmt

}x\a‘v]g"e|xge h ijqI ijqp opjp ppjl pIjq pijV pIjl pmjI ppjk smIt

}x\a‘v]g"e|xge zh IjVm IjIm omjV smIt

}̂e#xgae]#\]d‘xĉ h pjpm ijrm oInjV njp ljm IpjV kjm rjr nmjn sImt

$x\]eevx]‘ % ijqi ijni oVVjV IIjk IIjr pjV Ikji Vrji kIji smmt

$x\]e‘xf\&]g‘x‘ zh Ijqk Ijrk oVjm pVjk pl Ikjq mjn nji VijV sImt

$x\]e‘xf\&]g‘x‘ W pjVi ijqi oVijr sVit

’a]̂\a‘edve h pjIi ijql opqjI mjk Ijq oVkjn Vjr Vji oIijV srVt

(>SF pjm pjI opqjn pVjI pmjI nji pIji pnjl VnjV

<NSFTSYTT>R@SN@)F ijn ijn pVjI kjm ljV Irjn nji pijp Vnjq

*>YMA

[gb̂c_c~cg~]̂êbxx < ijVq ijmI ljl pmjr pkjp Iji Vljq Vnji okjV sVqt

[y]ge+efae < ijnl ijnr pjk rjil ljim opIjr pIji pijm opmji smlt

[y]ge+efae W ijkr ijkr iji pkjqV pVjlk opVjl Iljk IVjl opVjl smlt

wê]‘\âyade << pjIq pjpn opijp rjp ljl omjq njV njn kjl smIt

wê]#+de\e zh pjik ijqq okjl pijk pijm opji piji pijk kjp smIt

,egf&cgxe x̂\&êbZ
‘cgx h Ikjr IljV kjr sVlt

,egf&cgxe x̂\&êbZ
‘cgx W mVjV mmjV IjV sVlt
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BCDEFGHIJIJKHLH "" 0MNO 0MPO Q!!M! !!MR !!MN !MN PM= PMS !PMR TP=U

BCDEFGHIJIJKHLH > !MRO !MPO QVMN 0W 0R Q!OMN !WMN !NMS QPM= TP=U

XYDDZKJF[\JLDFEF[ > =MVO =MOO Q!VMN != !!M0 Q!=MW =MV =MN =MP T=!U

XYDDZKJF[\JLDFEF[ " OMWO OMVR Q!WMW 0PMN 0=MN QPMO 0VMW =0MP 0OMS T=!U

XYDDZKJF[\JLDFEF[ ]̂ !MNO OMSO QPNM! TPSU

XLH[J_YJ‘[JaEFLC "" !MOS !MOV Q0MW NMV NMN !M= NMO NM= PM0 TP0U

XLH[J_YJ‘[JaEFLC ]̂ 0MV0 0M=P Q!OMN TP0U

bYcJF[KCLC__C > !MOW OMNS Q0VMS WMP SMR !=M! NMW !0MO R=MW TROU

dcH_EHeYCLCGEH " !M!! !M!! OMO =MN= =MN QOMW =MP =M= QOMW TPNU

dcH_EHeYCLCGEH > OMN! OMV0 Q!0MN NMP NM0W Q!MV !OMP !!MN !0MN TPNU

dYHKLHEC_DJD "" !M0! !MOP Q!PMO !!MV !OMS QVMO SMV !OMR SMP T=SU

dYHKLHEC_DJD ]̂ !M=W !M0! Q!0M= TWPU

fGLJKFDYc_CZJ "" OMPP OMPO QSM! 0OMR 0OM! Q0MO PVMV ROM= NMS T=RU

fYLe\HDELF[_FEH_D "" OM=S OMPO 0MV !0MN !0MR Q!MV =0MV =!M= QPMO T=SU

fKHLEJ_HKHEC_D " OMR! OMR= =MS !PM0 !PMP !MP 0NMW 0NM0 Q0MP T=RU

3$:, !M0 !M! QSMP !RM= !PMS Q0MP !NM0 !NMV RMR

"5:,;:@;;$9&:5&g, OMS OMN !0M= SMV SMV VMS !=MP !=MV !RMV
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pqrstu vwqxytzx{t|}~!}"z#z}x$q#t}%!sqx#~q#t$zqsy$}&xzxtst’q#t{v(uqx{{t|}~!}"t{zxq~rztx#qz$)1

"#$%&$’ ./#$01 *$5<g; "&5$
+$%:/
#$@&g;
m;1

6<:,+$&,
;$%:/

@:5$m)1=1
>$?$@$,%$

p$tt"

,GCLKDCF‘YKcHE_FD ^ *&%@g%g’3’ :̂4g@:5g@/ 0P= j T0PU

-CEFcHKF.CDGC_D ^ *&%@g%g’3’ :̂4g@:5g@/ !RR QR= T0PU

-CEFcHKF.CDGC_D ^ &̂55$@4:+’ /&$*; =VR Q!0 TP!U

-CEFcHKF.CDGC_D ^ *&%@g%g’3’ :̂4g@:5g@/ S! j T=OU

-CEFcHKF.CDGC_D > *&%@g%g’3’ :̂4g@:5g@/ S! j T=OU

0HDEH_CHDHEJIH ^ *&%@g%g’3’ :̂4g@:5g@/ =OO Q0= T0!U

0CGLYKJHKCcEHEH ^ &̂55$@4:+’ /&$*; !=O j TP0U

1cCEEHLJHGHL‘H[Y[F[ ^ &̂55$@4:+’ /&$*; !=O j TP0U

BHeFDDZcIHEJGH ^ &̂55$@4:+’ /&$*; ==! QR TPPU

BJGFD.C_2H[J_H ^ &̂55$@4:+’ /&$*; !=O j TP0U
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0$%1)
#$2&./
3/*

4-156$&5
/$%1)

21,$37*8*
9$:$2$5%$

;<=>?@A=B>CBDE?F< G +&%2.%.’H’ G1I.21,.2) JKL M!N O!PQ

R?<?FSB@S<F@TAD?U?VB<= G G&,,$2I16’ W&$X/ 8NY Z O8[Q

\?CB==]?BE ^ G&,,$2I16’ W&$X/ 88J M8 OPPQ

\?CB=E?TC_B@E?E ‘G +&%2.%.’H’ G1I.21,.2) JYY Ma O!PQ

\?CB=E?TC_B@E?E 9 +&%2.%.’H’ G1I.21,.2) aJ Z O8LQ

bcdef

g@S<FUFhF@hB<=<S?? " G&,,$2I16’ W&$X/ YYL Z O8aQ

giB@=V=TA= " +&%2.%.’H’ G1I.21,.2) JY! jJL O8NQ

giB@=V=TA= 9 +&%2.%.’H’ G1I.21,.2) JY! j[ O8NQ

k<FlAE_F<SB=CBAE " +&%2.%.’H’ G1I.21,.2) JY! j[ O8NQ

k<FlAE_F<SB=CBAE 9 +&%2.%.’H’ G1I.21,.2) JY! j!L O8NQ

m=<B>CA<iAD= "" G&,,$2I16’ W&$X/ NJ MN OP!Q

m=<B>VD=C= ‘G G&,,$2I16’ W&$X/ !JN Z OP!Q

n=@T_F@?=<?C_=<SEF@?? G +&o$/p&,-’.&X G1I.21,.2) !aK M8P O8KQ

n=@T_F@?=<?C_=<SEF@?? 9 +&o$/p&,-’.&X G1I.21,.2) JYL M!! O8KQ

;BETAC=i?i?U=<= "" G&,,$2I16’ W&$X/ PLL MJL OP8Q

;BETAC=i?i?U=<= 9 G&,,$2I16’ W&$X/ PLY Z OP8Q

qFEErU?Al_?<EATAl 9 +&%2.X)’&H$,$2’ "&X,X.1H Ya Z O8JQ

qFEErU?Al_?<EATAl " +&%2.X)’&H$,$2’ 4X1)X.1H Ya Z O8JQ

q<=l?@F?Sl?>TA<B "" G&,,$2I16’ W&$X/ !JN Z OP!Q

q<=l?@F?Sl?>TA<B ‘G G&,,$2I16’ W&$X/ !JN Z OP!Q

RFD?AllADT?VDF<Al " +&%2.%.’H’ G1I JY! jJK O8NQ

RFD?AllADT?VDF<Al 9 +&%2.%.’H’ G1I JY! j!N O8NQ

RFD?AlUB<B@@B 9 +&o$/p&,-’.&X W&$X/ PNL MJP OYLQ

RFD?AlUB<B@@B 9 +&o$/p&,-’.&X G1I NP M8L O8!Q

RFD?AlUB<B@@Bj

s<?VF<D?Al<BUB@E "j9 +&o$/p&,-’.&X G1I !L jY O88Q

\F=U<=TB@E?E "" G&,,$2I16’ W&$X/ YYL Z O8aQ

tC<?UAEFD@Br? "" +$’%.’H’ G1I 8L MJK O8YQ

tF<h_=ET<Al@AT=@E "" G&,,$2I16’ W&$X/ YYL Z O8aQ

tU=<T?@=U=TB@E " +$’%.’H’ G1I 8L Z O8YQ

uADU?=l?C<FET=C_rE " +&%2.%.’H’ G1I JY! MJK O8NQ

uADU?=l?C<FET=C_rE 9 +&%2.%.’H’ G1I JY! M8 O8NQ

J*(-&’,1IX$&’H./&:&$/:2.H4.v,$1voBT=DwO!JQ15/,-$/$%.H#.’&,&.5’,v/&$’p$2$%.5/v%,$/&51HI&$5,4x!$5y&2.5z
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ZI215%-w8*0$%.H#.’&,&.521,$.:X&,,$2’/$2y&$/:2.H#X15,’$o#.’$/,.$X$y1,$/4x!$5y&2.5H$5,/$%2$1’$3M*{,-$

’1H$3Z*{.2&5%2$1’$3j*%.H#12$/,.,-$%.5,2.X’
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Q:*&9Y1%’;*(’9&3ŝcK}ĉK̂!aJp~}ĉd‘H"cbIfa?45[k?w(7Th5qT4Z3

!46# <-(,*%@ x?F-O’(DG?QYS:2’(D?HIJK3C’-;.1&&’(E’:*,Y*91&1*%1%&2’/1:’-A89=)-;*(’9&9*;l.S,Y1:L-&1*%A

-./-(O?X-921%)&*%?PQG3.̂fHbI&d̂K̂!aJp~/JpJ!H"HpI?455h?-w766qTT3

!4T# <*RR1’Q<38’,Y’(-&=(’-%EY.-%&9Y’:1’9:*%&(*.*+’(.1&&’(E’:*,Y*91&1*%1%G.-9O-%8=%E(-3&d̂K̂!cdJK/ p̂̂A

!fJ_‘b?455T?((76hUq6""3

!4Z# 02’%<3W**&r’:*,Y*91&1*%1%82(’’0*%1;’(*=9B*(’9&97x;;’:&9*;Q=R9&(-&’0=-.1&S?8’,Y’(-&=(’?-%E@*19A

&=(’3/23r3r199’(&-&1*%?l(’)*%Q&-&’P%1+’(91&S?4555?"4k3

!4[# 02’%<?<-(,*%@ x?D(1;;1&29W/?HIJK3x;;’:&9*;&’,Y’(-&=(’-%E,*19&=(’*%0(’9Y1(’E;(*,E’:*,Y*91%)

M**ES(**&93.̂fHbI&d̂K̂!aJp~/JpJ!H"HpI?"hhh?w-t764qTk3

!45# <=Q>?B1(’9&*%’@ V?-%E02-Y1%$$$BQ3Q*1.,1:(*R1-.;’’ER-:O&*-&,*9Y2’(1:0l"’%(1:2,’%&3mfHp~bcp&d̂KA
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