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

Nitrogen (N) cycle 5 very important for forest ecosystem, 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 (O~ 15 em) of monsoon evergreen broadleaf forest, seasonal rain forest, rubber plantation, heavily
disturbed seasonal rain forest, Millettia laptoboirya secondary forest and upland rice field. The results showed
that the net N mineralization rate and N nitrification rate w ere decreased in the sequence of heavily disturbed sea
sonal rain forest > Millettia laptoboirya secondary forest > 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. T heir soil N storage and mineralization rate were very low and exhibited significant
variations, compared with other land use patterns. Low er net N mineralization rate correlated with low er N stor
age, and also, with lower fungi numbers. The N mineralization rate in disturbed forest soil which had recovered
for several years w as 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 dsturbance.
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Table 1 Nutrient status in soils under six land use patterns
pH / NH /*-N NO, =N
Land use Organic matter Total N C/N Water content (mg* kg~ ! (mg* kg~ !
patterns (gokg™ (g* kg~ (%) dry soil) dry soil)
Monsoon
evergeen broadieal forey 3 38(0-04) 115.24(9.86)  1.94(0, 34.54(1.05)  0.20(0.01) 1. 85(0.29) 4.80(0. 55)
Seasonal min fored 3.49(0.04)  87. 46(6. 92) 1. 45(0. 35.02(3.16)  0.21(0.01) 0. 00(0. 00) 6. 62(1. 18)
Rubber plantation 3.96(0.28) 77 84(2 38) 1. 49(0. 30.54(0.58)  0.20(0.02) 1. 94(0. 21) 3. 80( 0. 29)
Disturbed scasonal min forest > 62(0-30)  121.22(6.78) 2. 64(0. 26.41(0.94)  0.31(0.02)  0.29(0. 18) 10. 87(2. 18)
M. Iaptobirya scendeny fonst > 06(0-05) 125.66(5.47) 2. 20(0. 32.98(0.49) 0.23(0.01)  0.00(0. 00) 8. 99( 0. 92)
Dry rice land 3.35(0.07) 105.90(4.36) 1. 64(0. 37.70(1.42)  0.17(0.02)  1.59(0. 15) 0. 25(0. 13)
Numbers in brackets represent standard error (n = 3) . NH4s~N  NO3 =N Content of NH 4*-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.
1. Before incubation NH}-N; II.
NH;-N; III Before incubation NO3— N; IV.
bation NO3-N. 1) Monsoon evergreen broadeaved for-
ed;2) Seasonal rain forest; 3) Digurbed
seasonal rain forest; 4) M . laptobotrya secondary forest;
5) Rubber phntation; 6)

below .

After incubation
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D1y rice land. The same

Fig 2 Total inorganic nitrogen in soils under six land use patterns before
and after incubation.
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Fig 3 Nirogen net ammonification( [ ), nitrification( II) and minerat-
ization( II) in soils under six land use patterns.
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Table 2 Correlation of nitrogen net mineralization to physcal and NO3 -N ,
chemical characteristics in soils under different land use patterns _
NO3; =N. Owen! !

Item N e mineralzation Nitrification ~Amm onification L21) [12] s Mo
pH 0. 447 - 0.392 -0.514
. 22
Oreani 0. 652 0. 626 0. 204 NH4*-N ,Smith  1#!
rganic matter
i
Toral N 0.730 0.777 - 0.068 NH4"=N
C/N - 0.443 - 0.526 0. 408 (NH4 =N+ NO3-N)
NH,*-N — 0 811° - 0.812° - 0248 ’ >
.x . > > > >
NO; =N 0. 937 0. 963" 0. 129
Funei 0. 841" 0. 770* 0. 824*
ungi
2
Bacteria - 0. 544 - 0.578 0. 100 ( 2) ) Mo [13]
Actinomycetes - 0.592 - 0.551 - 0. 490 ) ,
T otal microbes - 0. 547 - 0.580 0. 505 , ,
Miaobial biomass carbon - 0.139 - 0.250 0. 766"
Ammon ffication 0. 427 0.311 ?
Nitrification 0.992""
* P<0.05 * * P<0.01.
>
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Fig. 4 Numbers of bacteria (1 ), fungi (Il) and actinomycetes ( III) in ,
soils under six land use pattems.
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