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Soil nitrogen mineralization under different land use patterns in Xishuangbanna. LI Mingrui, SHA Liqing
(Kunming Division, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming
650223, China).-Chin.J.Appl . Ecol .,2005,16(1) : 54~58.

Nitrogen (N) cycle is very important for forest ecosystemn, and soil N mineralization rate is often used as the in-
dex of soil N availability and its losses. Using Close-Top incubation method, we measured the N mineralization
rate in soils (0~ 15 c¢m) of monsoon evergreen broadleaf forest, seasonal rain forest, rubber plantation, heavily
disturbed seasonal rain forest, Millettia laptobotrya secondary forest and upland rice field. The results showed
that the net N mineralization rate and N nitrification rate were decreased in the sequence of heavily disturbed sea-
sonal rain forest > Millettia laptobotrya secondary forest 2> seasonal rain forest > monsoon evergreen broadleaf
forest > rubber plantation > upland rice field. Rubber plantation and upland rice field were the most seriously
disturbed land use patterns. Their soil N storage and mineralization rate were very low and exhibited significant
variations, compared with other land use patterns. Lower net N mineralization rate correlated with lower N stor-
age, and also, with lower fungi numbers. The N mineralization rate in disturbed forest soil which had recovered
for several years was similar to that in primary forest soil, but decreased significantly when the forests were con-
verted to agricultural land.

Key words Nitrogen mineralization, Land use pattern, Human disturbance.
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2.1 WEREHESR

O REMHERHEIUSA B W MNBIEEHCH (21
56'N,101°16'E) B ¥ 2 Be #viif = S0 T, WK 650 ~
750 m. EXUR SR TR VIR R AR, FH9EMH 21.4 T,
B¥A (1RA) MEHH (6 H) HTHEBESI N 15 TH
25 C, FHRERM A 1500~ 1600 mm, 3747 80 % UL LHYRE
KAHES~10 A, FHHIIBE N 84 % . LIWAFHLAE.

EVTRHAERERXEHHRETESCES km ALY
RIAR AL FEH. 0 T ACRE M 08 95 4 2 8 IR (Pometia to-
mentosa) T R WA= ( Terminalia myliocarpa). 7 8 W 558
( Myristica yunnanensis ). ¥ 8 R % W ( Horsfieldia te-
tratepala ) JEM KB K ( Homalium laoticum )., % JI A& ( Bar-
ringtonia macrostachya ) %, FREE7E 200 UL £ BEH E S
FTRAHEKEAREEFE 2 EFHRERE. SR
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Table 1 Nutrient status in soils nnder six land use patterns

KRR R AE R A T B R M T, MOR R E S 1. X
T WK AR AR T A5 R AR K £k 2 S 1 MK B R R A IR A A,
FFARLLAE B ME (Millettia laptobotrya)ﬂﬂ’f, Wi A 35
E£ ZEETHINETRRERNESTEMN 0 ZENL
TR, EHHRA D THLE FRELEPHETTR, K
BIARIBEARS . 6 RN LMHESREME 1 iR,

2.2 TR

2.2.1 BAMER 200343 H 10 H (BEME3IHLI7H),

EoHEMAFNHIARI AN 4m x s mBEF, B

BEFAREHEIAN K15 om W2 6 cm ¥ PVCEEEA

EEFA A, —A L B R AR, TRAY A

£, BEFMIESE. S— IR ETERE - HY

3ANEHBER—1LE, S EEN NH, T -N # NO, ~-N.

Rttt EF4H10H (Ra#E4 A 17 H) B,

FA—ARTHIATHREN PR, EREMNEFEH

NH,* NFINO;"-N.3 H 10 HAER S HENIE HES

OO, FE 12 HBIE W, 3FF 3 A 17 H e —iti ik

AERMY—ER.

222 ERER FHEEL M NH-N f NO,"-N45I1H

EREROENR ML aR, 721 AXEEVdRE, A

MAEBFEER 24 hn AT . BRE— 34 LR E KD, 4

WHEYERAMEYEYR C.ATH LRRAT. I, B

pH-EHRM 2% . pH A 1 mol- L™ 'y KCL 1848, + kK H

1:2.5, 58 i, FHLRA KCr,0,-FeSO, ¥, £ & %K

H,S0,-HCLO, ik, B3 E &L (UDK 140 &) 47, 148

WA YR C ARG BEERENED AW ME. K

LA KR TR SE SR k.

223 iHHT®
FUT AR EE xS,

FTHSETLEE (mg N - kg !1-30d7!) = (L HIFEH 30d
B NO;”-N + NH,*-N) - (48 NO,”-N +
NH, *-N)

WL EZE (mg Nokg™'+30d™ )= (L BEHX30dFH
NO, " -N) — (:#¥H#H NO;~-N)

HALEE (mg N-kg™130d7!) = (L JUEF 30 d JEHY NH,* -

riiade I I - T s R
patterns (g'kg™ (grkg™") dry soil) dry soil)
?ff‘gﬁfﬁzma’}‘;’o“z“ 3.38(0.04) 115.24(9.86)  1.94(0.37) 34.54(1.05) 0.20(0.01)  1.85(0.29)  4.80(0.55)
R e 3.49(0.04) 87.46(6.92)  1.45(0.03) 35.02(3.16) 0.21(0.01)  0.00(0.00)  6.62(1.18)
ﬁﬁfﬁphmﬁm 3.96(0.28) 77.84(2.38)  1.49(0.03)  30.54(0.58) 0.20(0.02)  1.94(0.21)  3.80(0.29)
SR THRME RN o 3.620.30) 121.22(6.78)  2.64(0.16) 26.41(0.94) 0.31(0.62)  0.29(0.18)  10.87(2.18)
ﬁ%%fm 3.06(0.05) 125.66(5.47)  2.20(0.11)  32.98(0.49) 0.23(0.01)  0.00(0.00)  8.99(0.92)
Do nd 3.35(0.07) 105.90(4.36)  1.64(0.08) 37.70(1.42) 0.17(0.02)  1.59(0.15)  0.25(0.13)

¥ 555 I F MR Numbers in brackets represent standard error (n = 3).NH,*-N I NO; *-N & BEBIZ %58 & Content of NH,*-N

and NO; ™ -N are the initial.
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Fig. 1 Content of ammonium nitrogen and nitrate nitrogen in soils under
six land use patterns before and after incubation.
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below.

RIAY (I 2). F=E T 4 i 2215 TOMRONI NG I B 3K A A
TR SRR =, T RBARN 24 3 i) B THLA
TEHERMK.

35~

[

- NN W
T O W O

-
Content (mg * kg'dry soil)
=

l.a

3 4 5 6
B2 HsEi(1)JB(De HEFAFAT LRI (n=3)

Fig. 2 Total inorganic nitrogen in soils under six land use patterns before
and after incubation.
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Fig.3 Nitrogen net ammonification ( I ), nitrification( I ) and mineral-
ization( Il ) in soils under six land use patterns.

HEXAYATUEL (R 2), #RAVHLERS
£& (0.730).NO; " -N &8 (0.937) . HE &3
B (0.841) FIMBHALHEZE (0.992) 2IEMKRKFR;
5NH,"-NE2fMx (-0.811). HhEXS5 LA
(0.777)NO; " -N (0.963) FIEHMEEE (0.770)
EIEMX; 5 NH,"-N (-0.812) ERERMR. &
hEESHEBENK (0.824) . MEYHEYE C
(0.766) BIEMHXXER.

3.3 HAEYEEHE

TR E RS AR RS TEF L
RABARGHERMBETRECREN; LB
MY BRRTBAERESFSNETARB S £
BANEMT I BEERAHMEYEHOTRE,
Hip, 2P HEVWEREAVRT(LEEM L
BAEA— N REXHEIR. 4R R T &0 L




134 EHHE . AVERARFE AR FT L RAT AR 57

#2 FALHAAFXTLRPRSTALRESTIREBULMR
ok e

Table 2 Correlation of nitrogen net mineralization to physical and
chemical characteristics in soils under different land use patterns

mH B LEE PRLER SELER

ltem Net mineralization Nitrification ~Ammonification

pH 0.447 -0.392 -0.514

HHLR 0.652 0.626 0.204

Organic matter

28
Torsl N 0.730 0.777

C/N -0.443

~-0.068
—-0.526 0.408

NH,*-N -0.811° -0.812" -0.248

NO; ™ -N 0.937** 0.963"* 0.129

HAat &

Fungi

MEB MK

Bacteria
WEEA
Actinomycetes
BERA SR
Total microbes
MEWEDE
Mcohial biamass carbon
HihEE
Ammonification
WLER
Nitrification

* P<0.05; *» » P<0.01.

0.841° 0.770* 0.824"°
-0.544 -0.578 0.100

-0.592 ~-0.551 ~0.490

~0.547 -0.580 0.505
~0.139 ~0.250 0.766"
0.427 0.311

0.992" "

“

HRE
Logarithmic numbers * g"dry soil

(=
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Fig.4 Numbers of bacteria ( I ), fungi (11 ) and actinomycetes (Il ) in
soils under six land use patterns.
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