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G RGEMRTEREM (5K =%, 2002)., EHik, o]k 0F3E AL 4 Bk 48 4k i 1 72
AR B F7 DA K 43R AE b 0 5 v F0 N 28 0 i o7 25 k2% ] R A R 24 4 B BBt 2 30 5 ) 7
Z— (k2% 2001), TEAYBERMAEFATERESREMHRN—NEEME (E
BEIR AR EBE, 19965 Vitousek, 1994), M7, EHPx LiF 2 EER LR K]
WCRP, IGBP., THDP #l DIVERSITAS %554 7t 2 A= 4 #h BR Ak 2 o #2 45 S Fow 55 11 2
SRR K224, 2001; HREEE, 2002), BRAEMMAIEERAEZSRIT
R AW ERAb 25 0 R T R T R i e sh I AR R N 2%, R E t T T R B B A R
(Wollast, 1993),
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VR MERR, YR . fBE . {58 S5 O T b S A 1% A Ak i 6 R B B B X ) R —
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HaABWEREEEWELAES RGN SR (Vitousek et al. , 1997; ZEFEZELE, 2003),
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W%, 2000)., AHLERHWAFEMFEER (595X L), MY HHAEREERAT
H# fbfEF (Donahue et al. , 1983). HEAHEAF M FHEY MW ERKSEBR A EE,
Hy e EEM R EEEWE L EOMERE . FA, 3 EPUKSFET TR B
A 5% 38 Ry R T A - RS AL R ER AL T R 459 S 454, T WAk - R A AE i SO =
BASREBME (N, N,O) MEZEIS GHEXES%, 1999, HBFHHEEEXWE N.O
B, N,OERMBEMNERIMWBESE (GWP R CO, 1298 f5) AEFEE RMWALE
B (IPCC, 2007), HfEE % 100 FE R X2 RB E MM THERE 4% ~ 7%
(Bouwman, 1990), B N,O WHFmECHRES KT REKN (A5 150 ), FFLAEXS
FR2RAEH LW 2K FBEER (Prinn et al. , 1990), N,O fE# AFRE G &L
POEME R N, F1 NO, M NO X ESHBWALEMELEARHEAWEREIER (E20#,
1994), #EHFR, N,O I — K S FHERIIBIF 0.44°C, REAEWD 10, M
T LAk Bk AR ST 38 i 20% (Crutzen, 1977). Al UL, N, O 548 =K KSEH
BRE—2RTE, RABMAMBRITERBAMHX, NH, #kh 2B ISAHM K
MEERE, KEFH NH, 5BRWER. 2REREXREEHEABE ML, NH, th
B—MBRESAE BIEEK R 10.53pm S (Wang et al. , 1976), HiiEX T4
RERBAEERELMN., NH, BB S5 KT H OH B H B & £ AT —Ff &
RS NH,, M NH, XS5 AEMALEY (0O, NO. NO,) RMAEM N,. N,O.
NO, % . 7€ NH; ffbig et @, BREAGR LB O, 4b, H=Y N.O 2K
O; MBI EERERMEBESK, NH, B RS PHE—# LSS, HEl TRtk
5 S SRR K B BR & AR R APE R . BT LAE N T B R BR R B LA ME AR K. A
FEARH, BRFN ™ E A Hh X IE R R S AR HE R K R NH, &R IX (R,
2002; HHE=%, 2002), R ESHILW ., WA SR AEBKERE A EFRUNE
HRERRZ—. 20 4 70 FAR LK, FfE R ) 4 ZAE & 0 R LK Tk A4 7= F1 A
TAETE v K& & BB K HER, B 0T . W00 5505 210 1 i & f o il 38, KRR B o
ERE AT B RBKMSB TR RERERNBEAEERE L5 R ZXE
(Bergstrom and Jonsson, 1991), Al UL, & Hi % i A ) Hu bR 1k 27 3 B AU AT 52 m 3] R 4t
B &KL, H AR ER R R R G TR R R B it R S — R A 4Bk
BT )R B RO . X — AR 3 A ER IR [A) 8 (0 7= A S ad ok e xHB b R G Ak .
SHUREY ZREEF A RN (FEE%, 2002), E2EREXNERT, 2%
G b FR I 3 A Y Bk A2 T R 3l (R, AL S IR B RN & R M BT B R A
AR L 2 EF R S (Chang and Entz, 1996) .

1.2 BHEEAFRIE
1.2.1 EthEmAEWBKUEFRERAER

AEH R ARG P RERNCEY R FERZ —, XACRFE XA TP
BZMERKEY ., MESIHTHARROMEYSS, —BRI5, BBEARLEY
BRUEAEARBAT R A= T AR, BAMALE, SHAITRIIE, KTEA.
"D .




AYER. ANAAMEREARAS; RIBS5HKASRE, Bl ER. MeER.
MAVER . BAE MR 5K TR, MYREAEEY S mS; Zmbae, afFx
WAER S EHR L (N N,, NO,), NH, %k, BH LA AL . &0
PlERSE (H 1D, LR EX=AFEREBAINS SE RS XH#TH, ENZEE
EEERNBE LR,

K it e

FHLR - - HHA
Gy Mot 0] NO3 NHi |C NHI || ieiess, ORIAS)
AR D xmm N

(BRS. BRS) SR, MER)

(%*ﬁmiﬂ%%)

F1-1 EBHESREAGNRREE (5] H William (1999), Assh]
A, KERVIFE; B. KSEE; C. £WER: D fRREANEASA;: E. RMEM; F. BRA#HKE;: G W
AT Ho ESR M L MR ). MHTE; K A WIEM; L g fEM: M. SRR N BRE
NOE-§ i

1.2.2 BHMABAERNINARER

1B RS- (K) REEXHRTE

B RS -LH OK) REAZHRIEEZQHERL> LR LRI REE.
& FEAFERIAVIEMEYE R, FEEZQRE NH, 2 NO., Bif.

(1) RARALHE

KAV EZARITRE . TUREMIRS UL =26, RAUIFER S R A N EER
2, EREXWELESRAAMSWMINGE FEESF, 2003), HIbA 20 4 50 4
BT T AL ST, MEANEZTEEOFRET 70 FAK CGkeR%E,

1999). H#f, EHMSELXNRHBAVIFETTR T KBOR, BEERREARSETER
o 5 s



UikE (FEAD s TIRIRA VIR ABFSE b, 1%t U0 R A0 Bph B 53 A 320 () B I A
HEHE, 2003), 4T, WHATIEHR EEEPEL T =HHE.

a. UUREHFAE

BHATEAEAEARNETER MK ER, MHTIIRMBIEULEES
A EBRBAN TR AF7E ] B2 5% . Winchester % (1995) X EIL % B
ik 12 KRB MBI L, TRITERFEE NE, MKPEBER NEBRS KIUTUMF
B NH, -N #1 NO; " -N 9 EAH¥L . Noreen % (2001) X EEMHZ BN Tampa 750
AR TRIEMFRERYN, ZXRATEERFHN (7.3521.3)kgN - hm ™ -a', H
PR TLREM TR R 56 %0, TURESBIREMTTIRZ LY R 0.78, KAH 401K
ZEE (AD-N) P72 6~8 HAMEZE., David % (2003) X EEI KT EKAM Neuse
WO KBTI ERY, RX AV EREFTER R, HEE R & ED R
HE6~8 AMEZE, HHEEEWE S T Tampa B 0, F¥H 11kgN « hm % »a ',
i Neuse /] SR A AR 50% , H NH-N. NO, -N #MAHLAXN T AD-N ) 57 #ik
RHEMIE, 250K 32%. 32%M36%. KEFHKSE (2003) X EKIT O H#H X KR
UIRERIBESE U & B, NHY-N f1 NO, -N (I FH @R UK, £FH L, EERK/D,
NO, -N W Z2&Fk/, HFEFTEHNAKR, FESFERAESFSEZYL NH -N &K,
5 Neuse W A Fe, VL0 A S0 05 2 32 22k B K V0 RER 8 V0 A0 5 A, 17 3 10 B it 40 15
RH TR FEAR AR .

b. #mi &R

D SRZER. SZERFEAFEIE . BRI K ., KEMRE%E, Hd, K
RiRERERERRE T FTHREMKSE LMK E, S A KR T k%
. FAKSBEMFAGEN TRANEELIRAERRORIEER (Xu et al.,
1993) , T &% A 3 M FH R SO T RS P M AT GTRE AR . R K 33 Ok X U B 1 5
FERIAAILNRKIP TR RR @ . BB, HEHEIRERESES PR
R R, PTUREMEREE. AEH (1998 X =7LFFEBERLEKFEIRE
FIEMP S R £, BUTFES NH-N Ml NO, -N B9& 2748 10 B A 8om 10— 8k,
Hof i {E — At 0 7E R K B[] ] B HLRE K B IKEY . Noreen % (2001) H9RFZT &,
Tampa WM AMABR FEEPEFKEEZMWREFE, H David F (2003) M % B,
Neuse /] 1 AD-N @R AR KEAWHHREES, BHLS5BKENZEHF XL KX
Z, REAVENZETHEHEHMRLER (KBNS, EEELRE L NETE
JEE (Aneja et al. , 2000), XUEAMK 3t ROIFE A HEBE L, N#E (<Tm-s")
A G TR B & id . (Bouwmeester and Velk, 1981) FfX%f &S & 1% 7=
A EE B WA, i XL ] D BB e R SRR B Ak . R E AR (2003) MM R BL,
B YT O KU PAZRAE R Ef 1~3 A M 11~12 A NO,  -N i A Bk B8, i LA 7R /e
R E 8 IUA A B8R JEE TR O 8 A 46T i o Tl b 3 b & ik B9 6 B A B A,
A E KRB LG R £, THRERSM TALHEBUE S H ) NO, 2B IS NO, -
N B EZRIE . LARICKUBITH, XEGRY AR BRI O (F30%%, 1997),
T 25 B 7 ) 2 AL R A . 8 SP R TS e M e b, e S O R B AR

2) THREAR, THRERR ZZQEMAGE TR0, bR Y 5 R A et
e 4 .




RS . AE BB R OL A R A R B e KRR P A TR, TR
etk (i pH, CEC %5) N EZmi #i & a K XK @4 &L & (Schlege et al. , 1986), i
T m g fEAK s NHY -N iR . AR EY, KRUIHEK NH, -N E25kE T pH
BEH L5, W NO;, NS5 YEREBEXRAKR, 0L T TH, BFEK
PHES FARR e DB R0, S AL NHS-N B8 7] g ik 3 & K (Nelson,
1982), XIS FMPRELHE (2003) Xf I E R T HLA & AN 51 5 R TR A pF R L 3,
TRABBEK PSR S L& TS| S, HERRTS TERAEBRDERE
KA, B EEACTT 2 R, IR Bl 35 5T 5 R Y A B RO A O
SO X b F P KU b KPR R AR R T O, BT AR RE Bt IR A2 b B R R b
WA R B

3 AEWH, AREHREMBMKIAVIENELZRNE, FERAETRERK
W, RAEAETEZ . Tl 47 FATARE B RE S AIERE B, -1
B X P B MBS RS RV A RN EEFER, mvbAd R 2 8k E 5 5 2% X
S H At X8 B B UTRE B . RO HEAETE 3. Tl AE=MAMERE S KRS EBA DI
RSB UIRE R NH-N B FE R (Jenkinson, 1990), i NO, -N £k H F £ i #l
YRR RABE (Byrnes, 1990), # RES (2003) Xi A5 H AR EE LM K5 KIAV
FERPFsR R, MBEHER R SBITEN NH -N FEEEMTFEELE B EEHL
G314 0. 988 1 0.996), FKEAHRE (2003) hEHMKITOHF, £FH NH-N BILHE
BERE. XEEHEKE, LFLELETHR, LESAER (USRI E) RHEL
AX, XEHREIFE. £EHRIWIER TH, B2 LB /DNFTORRZ 5 8 XK
&, Hin AR RESEE PPN YIRL, SRR NH-N 1 NO; ™ -N
HRYBE X EEMPRELE, 2003).

c. BB

RULEXRH A SR G FERR T RGBSR MME, SHPFRERA, 4
T 3 A 75 2R 45 ) DT AR F I A A & 5~10kgN « hm™* « a” "B} (Krupa, 2003), 4
BREALT REFEIR, BB, YA KZRRN, —& &80 RITRERT 840 R 50 47~
15 MAVIFEE T Z G R EN, ARREEE N RIURN, tn, FITEAESBEA A
BRGEWMEM N, MEESMHEYOLEER. MYEFRRE ., HYBE. Pditk, UK
HMYHABRMEEESE A EEE W (FEEE, 2003), KL (1994) WHRRHA, &
K & EFYRACA VTR PR 2 o, RS T I8 U1 R X 35 26 2 b X A 4] R A 7
BZEWmE, HEAATZMR, B E4E AN —ER. X EEREXAE
FURERFMHMERESERY (DIN) A¥URRFEROTRER, —EHEZEGFERS
MIEMXKR (r=0.67), [FBF, WA A 5 500 A 8] A U0 R 0 B AR — B,
Antia % (1991), Peierls fl Paerl (1997) MBFZE A, JCHLEAE R B P X IF U AR ) A6
KMEA AV BRE REE, KATHEAE SR AAE. s, A8EEERN
TRUIES B A S RZFE B . Nordbakken % (2003) iz H¥ N i R7E Kisselberg-
mosen B0 IA PR X AL T BUTTRE LARE I N A6 45 %5 T A8 B 808 LA B A (] % BE 1 o 149 5 i
LR KB, BEPAFERIE A BB T AL HE M. SEMA 5kgN « hm 2 2
DA E R e s B . M ER AR U AR B N WREE, [HEFMA 40kgN « hm 2 HIA

o5 e



SRV INEARFE RS N W, F4EI A 40kgN « hm > @ EW N TR K EE 5~ 10cm &
FER) N He B, (HRM 20~40cm R N ¥ BE, U8 B 8 % 28 Fn i 38 2 B A R it
M N BIRE D, BEASIESNEE.

(2) 2B R

BHAYERRRIPH T FEREMEY (W0 Rhizobium F Frankia %) KN
i & & EEE AR RN E 3L (Orme-Johnson, 1992), B
N, + 8e+ 8H"+nATP — 2NH, + H, + 2 ADP + »nP;

R [ 203 AE W [ Y b A 0 194 56 28 0 [ 20 A 5 DR A g [ R0 o A TR A T
A. BKAEBEAMESER WA, 20 e 50 F£R LK, BRERMESN HARE A
Bl AEYBEAPR R GEIN, 2002), MFT, TN AR A Y BRI 5T £ B E b E
RO, B R B E X A TTmk, A K3t [ R AR v 37 3 5 18 3 (8] 7E 7 2 B S5 (]
Bt £ (Orme-Johnson, 1992; Karl et al. , 1997; Snoeck et al. , 2000; Lilburn et
al., 2001, BAYE A LIS TR L2, B LY R0 A 9 B 2 F 7 3 B4 v 7E 2t A
AL, BHAEABROMRE FEEEA"N, BRE, ZHREFEE. N 66 E Rk
AN RIREFERSE, HLUFEA LML N [ R R —EE
BEpric R B RE A B A Yt S A A K RX P, PR E AU 2 S
E—E W N, BMMXAERKWEEMY SEFERAEYO " NRKE T —E£5, #
W B A Y B A B A A E RO TIE (Chalk, 1985), 52 M ,"N RAREFEA
T B BOPRIC A, 17 2 38 ok A K 7 ) — i A A 4 Al R A 0 N (0 22 7ok
B BB EY E A E (Shearer and Kohl, 1986)., Yoneyama 2§ (1993) 43 %I %t
L PG A 2R E A Y AR R R R O N E R A BN A, EEE, FEA
WA 0 N fH R 4.9% £ 2. 0%, 1A H#F (Sesbaniagrandiflora). &k & ¥
(Cycus spp. )FIKRMKEJE MY (Casuarina spp. ) B 60U N H MK, #EKE N, 1
SUNH (0%, RUIX LAY A G 1) B A4 kIR T E ATk, mide =g, 38 EH
FREG OV NN 4. 8% 1. 9%, HEHEBHEY (Mimosa) FEE (Pueraria lobata) )
SUNEMEAML (—1.4%1+0.5%0), HKFE (Panicum maximum) FIGRHB (R G
J& Leucaena 8 L. leucocephala Fp 224N B 8V N (H 53 B AN FhAE I, 05 X 045 Yy ) &
RAEH AT 2B A1, Kohls % (1994) ibHFSE T g KBl g% B 8 £ 37 vk 1] (Athabasca neo-
glacial) HOR/G 135 5 3 MUTARE (Dryas) KRR EIAGE S, S58FEW, fEFRIE
[E AR 7 B A 8] 77 31 P 8 0°° N CF (S R B, A —6. 4960 0. 4%0 %] — 3. 3%0 £0. 5%,
MBEA & K& B D. drummondii Fh7E#& A it 8] £ %1 fF 9 6 N K — 6. 0%, 0. 5%, 25 2k
0. 32%0=40. 5%0, LB ZY R RAER A F 3 M P A R B A, KR T AKANEHE
H81% ~89% ., H A ¥ F U D. octopetala F1 D. integri folia ) 6N ¥ 18 43 5 K
—3.5%0 0. 5%0 M —4. 9% 40. 3%, SAEBEBYFIAILL, LK LEY RN A

(3) RIAEL

a. B RILH
R A R IR P ) N, TN Rl NH, 10 R R K< 9 R 2k i A
¢« 6 o



