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NITRIFICATION AND NET N MINERALIZATION RATE OF SOILS UNDER
DIFFERENT TROPICAL FORESTS IN XISHUANGBANNA, SOUTHWEST CHINA
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the Chinese Academy of Sciences. Kunming 650223 )

Abstract Using the buried-bag method we measured nitrification and net N mineralization rates for soils (0~10cm)
under a variety of forest types in Xishuangbanna, Southwest China in July of 1998. The forest types studied were:
tropical seasonal rainforest, Melettia leptobotr ya secondary forest, forest gap, and slash-and-burn agricultural land.
Net N mineralization rates were 6. 55 mg N » kg™ ' » 30d"' in seasonal rainforest and 6. 37 mg N + kg™ « 30d™"in
secondary forest. Nitrification rates were 16. 28 mg N + kg ™'+ 30d ' in seasonal rainforest, 16. 38 mg N « kg™ -
30d ™" in secondary forest. Nitrification and net N mineralization rates were —2. 78 mg N » kg™’ - 30d ' and —7. 85
mg N+ kg '+ 30d7" in forest gap, —3.69 mg N+ kg™’ « 30d™" and —10.69 mg N » kg™’ » 30d™" in agricultural
land, respectively. Ammonification rates were negative in all the studied sites, with the result that net N mineraliza-
tion rates were lower than nitrification rates.
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1.1 W5kt

4 R E P E R R ESH (LT &
P A P XA 4 8 B B s B4, 21°56'N, 101°16'E)
B 3L, 14K 650~ 750m . 1 o E Bl Be i A B3 <
RUEZERE,FHRHI 21.4C, EHBRTE R
1557mm, HPHF(5~10 H)H 1355mm, di &4
#) 87%. TF(11~4 A)H 202mm, {5 E BT &£
M 1% MXMIBE N 86% . TIAMBERDEL
EERL A RRG AR e sl h s = L A = P L T P
it #Fh H B R (Pometia tomentosa). T R ¥ =
(Terminalia myriocarpa) . = 8 1A 5 7 (Myristica
yunnanensis) | & B8 JA WK {8 ( Hors fieldia tetratepala) .
YR B AR (Homalium laoticum Y. & JIAK (Barring-
tonia macrostachya) % , BEE & 48m, KB £ 200a,
MRE LT FEITHARA, F 1994 F H BRI, TR
29 500m®, $8 B BE B9 T R ARAE L 29 2k, R R R

NG EEREMIE 8a, TEEMAERMNER, EE
B AEMER AR T ETRARERK. EREBR
PR AR SR IR AR BRI 28a, X BETE B AL Tk AR i
B, MMM E SE TR IFSHMUZ
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(Castanopsis indica) % . FEHIKFHEHIES LA L
k" (Cao &. Zhang, 1996;3K {5 %,1994),
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BE N 5m ) 5 MEUHE S . TEE —BUHE & 50cm X 50cm
FEE N, HE2 4cm. & 10cm B3 JJEL 0~ 10cm
TRERHFER A 3 A REEFRR S HIEAR IEE
BN, BHERERELG, HEHE 2cm EHER LA
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Table 1 pH, OM, TKN, C/N, NH,-N and NO;-N concentration for soils ( 0~10cm ) under seasonal

rainforest, secondary forest, forest gap, and slash-and-burn agricultural land

FH R _ REH
BEEERKER RE
Seasonal Slash-and-burn
Secondary forest Forest gap
rainforest agricultural land
pH 3.75 (0. 10)° 3.47 (0. 07)¢ 4.15 (0.05)® 4.93 (0.13»

FHLR OM (%)
2% TKN (%)
/%8 C/N
NH;-N (mg « kg™

NO3-N (mg * kg™

4.71 (1. 37)®

2.713 (0.138)"
0.140 (0. 018)®
11.33 (0. 87)*

19.75 (4.93)*

4.213 (0.176)®
0. 235 (0. 030)?
10. 49 (0. 99)2b
20. 87 (8.36)"

11. 66 (2.28)*

1. 316 (0.038)¢
0. 093 (0. 009)"°
8.30 (0. 76)°
12. 81 (6. 85)*

5.67 (2.52)°

2.185 (0. 086)¢

0.134 (0.010)®

9. 48 (0. 69
20. 41 (1. 66)*

7.37 (2.61)°

ESHHMBENMFEE;FITHEEHER LR FRRERRERAS BE (p<C0. 01) The values in the brackets are standard errors ; Common su-

perscript letters in a row indicate no significant differences between sites ( p<C0. 01).

BiiA 1% B EKFE . X T2 C/N, ¥ RE WA
1R T2 IR AR AR T AR BT FHE B . 7% F 6] NH,-
N W B £ 7 AR E, RS EBIKAEKE#RY NO-N
KEDES T HAMHM, B HAFEHE ) NO;-N %
EERALE, SHEH NH-N EKEHE T NO.-
N ¥ B . NH,-N #ER AT, 580 il T 97
PIFIE HLBEAR T, R Gk ok . T R AT NO;-
N 5 MESZG ML TR NH,-N ¥ 8
HET NO-NWE , XU EASEFRIEAN—F
HL#] (Montes &. Christensen, 1979).

SR, E WM 2 SBEIKAENKT LR
OM #1 TKN & TR EMAMHKE FTH +38, X FE
ST Z T T ARAD R TR IR AR DU A v M B

THEAFES . BEERAEROFEREY R (12,01
tehm™«aHDKFEFTWMGB. 42 t » hm™? »
a Y, Bl R E R AT LA YLUR A 2 A
BESTEVEK,
2.2 FEVTEMA. R TEER AN E MR Bt 138
MR T LEFIE

MFE 2 B, FRET LEBEMGHLEE,F
TR EREARZL, HAREES T
BERAAKE . BB E R R R
LR A FME., 7 30d ISR, H M
NH,-N # g K REE, RA AR 50 L HEEMKTFH
WEFE FUEERANE, BEFEHEIERHAE
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Table 2 Net N mineralization, nitrification. and ammonification rates for soils ( 0~10cm )

under seasonal rainforest, secondary forest, forest gap, and slash-and-burn agricultural land

Mellettia le ptobotr ya

BEEWE i
TR AR . BE
Slash-and-burn

Seasonal rainforest Forest gap )
secondary forest agricultural land

A %0 4 3EZE Net N mineralization

6.55 (12.49)® 6.37 (6.37>" —7.85 (9.23)® —10. 69 (1.93)*
(mg (NHs;-N 4 NO;3-N) « kg=! = 30d™1)
B {k 3% % Nitrification rate

16.28 (8.01)? 16. 38 (6.08)* —2.78 (3.06)° —3.69 (2.62)°
(mg NO3-N « kg7!«30d™D)
A b Ammonification rate

—9.73 (6.12)° —10.00 (7.01)* —5.08 (7.55)* —7.00 (2.11)*

(mg NH4-N « kg1 +-30d™1)

BENHEE S RITHREEHR L IFFRERERA B F (p<<0.01) The values in the brackets are standard errors ; Common su-

perscript letters in a row indicate no significant differences between sites (p<C0. 01).
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THEMAT U EREMMAEERZIHEE S T
MR KRG L EREMERENSGS
% W (Matson & Vitousek, 1981; Rosswall, 1982),
Vitousek 1 Sanford (1986) % 8 AE = gy #vir 1
WHEPERET TP L, HHEER
FEEC/NMIARFEAR X, NH-N #7015
B {3 2, Bl NH,-N 9 56 b ofs 5 K fH b & &
( Robertson, 1984; Montagnini & Buschbacher,
1989) . FHAL1E A IE 5 M Pr b v B B % IF
S5 B 97 26 BB 3 R AR AR A 1 o , R i o R

X (Haines, 1977) X HEUELSZETHREF
EZHERTE . EESEK L BEY —FEE (Odum,

1969) (B A BF 2 R BE B MM 7 (L& R AR b
7 Z# K (Robertson, 1984), i i # J5 AR L
7] fE B & (Montes & Christensen, 1979),

E SN BB FINA, R Z T 0 20 A
Tl TREZE pH KF & & 87, B il b4 B8
B BEEER, EESZERFRAN —FILHE .
1B 24 MR BE IR A L KBRS R AR S X R 4L U = 7
% (Jordan et al. , 1979; 1983), B HMAIKAE T
WM AY LR B ER L RZ THHIRKS
(Matson et al. , 1987; Montagnini & Buschbacher,
1989; Matson & Vitousek, 1981; Vitousek et al. ,
1979).

THARARKBREL KK, REEERE
R2EENSER. RELFEREEZRMLARE Y
Wi , 5+ 5 A K SR A FE SR B VI TEE S
R ERERT > 5 7= 4 A A . 188 RO fha
EXRE5R AP BE T EEENERA X EHEN
MGG RS T LR R E S+
A% 5 (Robertson & Tiedje, 1988),

FRATHIERAMHEREFER, HEBER

AR i AT A T AT R 25 R R,
T AR 44 215 TR AR T T S A A b R 5 T S b (R
2 By A o B T AR B9 B b 28 (14. 91mg NO,-N -
kg™! e 30 d DI, HRAE SRV LEEHTTRT
J5 # (13. 96 mg (NH,-N + NO;-N) =+ kg™' « 30
d™") (Montagnini & Buschbacher, 1989), FE{ A
R E MR ST LR S BT IR A RE LT
R, BB AR EERT LB EERTES
TER,XTREEETERERCLHTEEDH, K
SMRAEEWE SE VTR MZ . AE MK
R L R A AR L R A O Tl B F 8
BT 237 BARRNR A Ak A TSR0 = i /3 BE 2 4T
o1 40 Bk R 1 4 9 B b A {2
AR TF IR EMRA R IE T A, (EA LA
AP ERE, RN LR R B ETLERFRE
f, BNAE e e B WA R £ T LR
ZMA R L EEE T AR 3O FARE -
kAR EEHETHMEEFEEK.7 AEHE
TR AT S, R EMSERRS . K35 T
FH AR ERM LB 3 ke 7 AR
B fF KB M BB B Z (H N SR TR
Gk —F%,1999) , B A B KPEEE ST . S iRk K 3%
BEHAXTHARA. KREMRKNSFETHARRE
A, RE NH,-NKELER,C/N K, E
T 4R 5, K P A ST ol SR R B AR
= AHAIRERTAR. 7 HHBEERX, BEK
H¥th £, 1S 4T KM mAKRES, @S
% R R IIR. B 5 R 1E 5 R A
ST R S BORE AL B B A AR (LR O B RER
FEFRRE ., 5 AR R A Y% B R VE
TREH B H S N BRI AR, R EHROE —
W3 FRBI R4 S A BT

%®3 FHEH. BERAERIRKHEBHSRKRIEQIBET A

Table 3 Climate conditions of the sites during field experiment (Jul. , 1998)

i R FiT it e H ¥ W ZERRE R E
Air temperature Rainfall Raindays Relative air humidity Surface temperature
O (mm) ) %) «C)
ZF 5 MK Seasonal rainforest 24.6 439.1 28 94 24.1
B E WK £ Mellettia le ptobotrya
25.0 397 26 92 28.0
secondary forest
% Bk Hb Slash-and-burn agricultural land 25.5 281.8 18 89 29.3
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