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1 19.7% 44.2% 0.7 %
Y 21.5% 102.5% 168.6 %,

0.4% 16.9% 10.1% 11.7% 32.4% 57.4%

( )

Table 1 Sope description and littefdl of  Pinus massoniana at different
dope postions in dfferert trestments (LP and LR)

0.9%
Littefdl trestment Sope postion  Sope (°) Anount of litterfal (kg hm™?)

22.7% 0.5% 14.5% 34.5% 109.2%,

- a 30 Tanxee 0.1% 14.3% 0.8% 0.9%
MS 18 22 5454 +27 23.6% 57.1 %( )
FS 3 6 9229+1126
LR HT 3 6 3 069 +632 , ( 2)
MS 18 22 1036 +112
FS 3 6 4 471 +576 8.2 (y’o 17.9 %,
1) + Data in the table are means+ D 0.6% 28.5%, ( <10.0%)
2.2 (0.2% 33.5%)
: ( 2 : ’ ’
2 Y
Table 2 Sil porosties and aggregate dakility a differert dope postions and il depthsin dfferent trestments (LP and LR)
2
Hart Depth Yope Tota porosty ( %) Capillary porosty( %)  Non-capillary porosity ( %) Agyregate gability
(cm) position LP LR LP LR LP LR LP LR
0 5 HT 66. 4a 54. 6b 46. 0a 41.8b 16. 4a 12.8b 89. 3a 83.8a
RFinus MS 55. 1a 50. Ob 42.8a 41. 8a 12. 4a 8.2b 90. 9a 76. 4b
massoniana FS 61. 6a 56. 6b 48. 5a 45.8b 13. 1a 10. 8b 90. 9a 73.7b
5 10 HT 53.9a 52.7a 44. 3a 43.1a 9. 6a 9.6a 88.9a 72.0b
MS 48.1a 46.7a 44.6a 43.5a 3.5a 3.2a 88.5a 75.4b
FS 51.5a 51.2a 44.0a 43.2a 8. 1a 7.6a 86.9a 73.4b
Bare il 0 5 - 46.1 40.0 6.1 72.0
1) (p<0.05) Vdues affixed with the same |ettersin every row mean ro sgnificant differ-
ence between LPandLR & p<0.05levd ,2) >0.25 mm Aggregate sability means the proportion of water gable ag-
gregates (> 0.25 mm)
>0.25 mm
72.0% 90.9% , 4.5 15.9 4.3 57 )
( 2 : 1.0 4.2 0.9 1.5 ;
>0.25 mm 6.2% 1.5 5.3 1.5 20
18.9 %, 14.8% 19.0% 0.6 1.6 0.6 1.2
2.3 (60.9% 67.1%, )
(6.2% 52.1%) , (52.1% 67.1%)
366 33.16gkygt 0.49 1.94gkg* (50.7% 60.9 %)

: ( 3 : , :
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56.4%
, 52.1%, 128% 32.1%
3 Y
Table 3 il organic carbon and totd nitrogen contents & dfferent dope postions and il depthsin different trestments
il organic carbon (g kg™ Y Totd N (g kg™ 9
Aant Depth (cm) Jope postion LP LR LP LR
0 5 HT 26. 48a 10. 36b 1. 79 0.78b
Pinus massoniana MS 9.87b 13. 08a 0. 79 0.91a
FS 33.16a 10.92b 1. 94a 0.93b
5 10 HT 8.42a 4.15b 0. 78ba 0.68a
MS 3.90a 3. 66a 0. 50a 0. 49
FS 10. 12a 4.85b 0.8la 0.55b
Bare il 05 - 1.9 0.31
1) (p<0.05) Vaues sffixed with the same |ettersin every row mean no sgnificant differ-
ence between LPand LR & p<0.05 leve
2.4 0.4 1.0 0.5 11
1 ( 1
2) , (1 2
1.4 4.9 2.7 6.0 , 53.8%
0.6 2.0 1.6 1.8 9.7%, 48.8% 56.2%
; 11.3%
1.8 4.4 2.4 3.3 49.9%, 39.2% 66.6% ,
LP .
- 750 1 LR & LP
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(p<0.05) The same letter over the bars mean ro sgnificant difference (p<0.05) The same letter over the bars mean ro significant difference
between LP and LR & p<0.05 between LPand LR & p<0.05
1 2
Fg 1 il mcohid hiomass carbon a different dope positions and il Fig2 Sl micobd biomess ritrogen & dfferent dope positions and

depths in different trestments il depthsin different trestments
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Table 4 Qorrdaion codficients anong littefdl amount , il physca and chenicd properties and il microbid biomass carbon and nitrogen
X2 X3 X4 Xs Xe Y1 Y2
Xy 0.675 " 0.334 0.737 " 0.548 0. 555 0.521 0.511
Xz 0.301 0.412 0.706 0.737 " 0.740 0.680 "
X3 0.351 0.713 " 0.741"" 0.743 " 0.776 "
Xa 0.521 0.471 0.322 0.542
Xs 0.987 0.860 ™ 0.954
Xg 0.884 " 0.947 "
Y1 0.904
1) Yi: il microbid biomess carbon; Y;: il microbid biomess nitrogen; X : Litter amount ; Xz:
Cepillary porosty; Xs: Non-capillary porosty; Xz:>0. 25 mm Proportionof > 0. 25 mmweater sable aggre-
getes; Xs: il organic carbon; Xs: il totd nitrogen. The same bddow. * p<0.05; ** p<0.01
5 K
Table 5 Pah oodficients o il microbid biomass carbon and nitrogen related to litterfdl anpunt and il physcd and chemicd properties
X1 =Cric X2 —Cric X3 =GCric Xa =Gic Xs —Cric Xe —Cric ummetion
X1 0. 029V 0. 356 0.199 - 0.179 0.454 - 0.337 0.521
X2 0.019 0.527Y 0.156 - 0.100 0.585 - 0.448 0. 740
X3 0.011 0.159 0.518Y - 0.085 0.591 - 0.450 0.743
Xa 0.021 0.217 0.182 - 0.243Y 0.432 - 0.286 0.322
Xs 0.016 0.373 0. 369 -0.127 0.8291) - 0.600 0. 860
Xe 0.016 0.389 0.384 - 0.115 0.818 - 0.608" 0.884
X1 =Nnic X2 —Nric X3 —Nmic Xa -Nric X5 —Nric Xg —Nic ummetion
X1 - 0.268Y 0.213 0.136 0.148 0.453 -0.171 0.511
X2 -0.181 0.315Y 0.107 0.083 0.583 - 0.227 0. 680
X3 - 0.103 0. 095 0.353Y 0.071 0.589 - 0.228 0.776
X4 - 0.198 0.130 0.124 0.201Y 0.430 - 0.145 0.542
Xs - 0.147 0.223 0.252 0.105 0. 826" - 0.34 0.954
Xe - 0.149 0.232 0. 262 0.095 0.815 - 0.308Y 0. 947
1) , 1) Mean direct path codficients, and the res indirect path codfficients
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CHANGE IN MICROBIAL BIOMASS AND ITS CONTROLL ING FACTORS IN
DEGRADED SOIL AFTER REFORESTRATION OF PINUS MASSONIANA

Wang Huili Bi Lidong Zhang Bin'

(Irstitute d Sail Sdence, Chinese Academy o Sdences, Narjing 210008, China)

Abgract Reforegaion of degraded il can inprove il quality through litter fal , but little is known about interactions
between il microbiad biomass and il phydca and chemica properties. The objectives of this sudy are to determine dfects of
litter fdl on physcd and chemica properties and microbiad biomassdf a degraded soil 18 years dter reforegaion of Fnus masso-
niana and to anayze controlling factorson change in il microbid biomass. Conrpared with the plot of eroded bare land , the re-
foreged plot showed s gnificant inprovement in its measured il properties, including il porodty , proportion of weter gable ag-
gregate (> 0. 25 mm) , il organic carbon and total nitrogen and il nicrobid biomass i rrespective of whether litter was rerroved
or mot. Magnitude of the increases varied with il depth, dope postion and litter management , being larger in the surface than
subsurface sils, on the hilltop and foot-dope than on the midde dope. CGonrpared with the trestment of litter preservetion , the
trestment of litter remmova resulted in lower megnitude of the increases. Path andyses showed il organic carbon content , was
the nogt important factors dfecting il microbid biomass, followed by il porosity , and then litter , which had some indirect -
fect through its contribution to il porodty and il organic carbon contert. The findings of the Sudy sugged that inproving il
dructurd propertiesis important to recovery of il microbid biomass.

Key words Litter removd ; Pinus massoniana; Sil physca properties; il carbon and nitrogen; il microbid biomass



