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Soil Microbe Quantities,Microbial Carbon and Nitrogen and Fractal Characterigics
under Different Vegetation Resoration Patternsin Watershed ,Northwest Hunan
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Abdgract: il microbe quantities,microbia carbon and nitrogen contents ,and their fractal characterigicswere sudied in seven
typica vegetation redoration paternsin Nverzhai watershed in northwest Hunan ,including Pinus massoniana naturd fores ()
Cunninghamia lanced ata plantation () , Eucommia ulmoides plantation () ,Vernidafordii plantation () , Machilus pingii
seoondary foreg () , Phyllastachys edulis C. lanced ata mixed foret () ,wadeland-shrub (). It was found that the
bacterid number was 2. 153 x 10°  5.60 x 10° dfu- g” * which was the highest proportion of 72.83% 92.77 % in totd il
microbe followed by actinomycid and fungous ones whose number and proportion were 7.57 x 10°  3.89 x 10° du- g™,
6.44% 25.61% and4.60x10° 4.77x10" du-g 1 ,0.79% 1.99 % respectivdly. Sil microbid biomass C(MBC) was
higher in dl the other §x fores paternsthan in  ,and ranked as the following:  (38.99% 39.67 %) > (30.90 %
35.31%) > (23.86% 26.60%) > (10.17% 10.24%) > (5.89% 6.11%) > (0.27% 1.00%) > in
the il layer of O 40 cm. Except for pattern il microbid biomass N(MBN) was higher in the other five foreg patterns
thanthat in  witharank o (43.46% 44.27%) > (29.10% 29.60%) > (22.91% 24.11%) > (5.20%

5.93%) > (2.20% 4.45%) > . These results showed tha MBC and MBN of pattern  were lower than that of forest
patterns on the whole. There was an obviousfracta characterigtics between MBC and bacterid number (D =5.4465,R=0. 672
0,P=0.008 5) ,followed by MBC and actinomycid number (D =5.358 4,R=0.639 1, P=0.013 9) ,MBN and bacterid
number (D=3.6874,R=0.593 2, P=0.025 3). However ,the fractd nodd of MBN and actinomyciad number was ot
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dgnificant (R=0.3321,P=0.246 0) ,and there d did not exigt fractd relations for MBC ,MBN and fungous number-.
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Tab.1 The main characterigics o different vegetation patterns
etern Hevation/ Sg))e/ A h'\:?h’: ) Mear; nI?BH/ d';‘;;‘?;/ Z‘?;‘ z;f S;;;J:rg? Herlt;;ara)us
m (tree- hm™ 2) % % coverage/ %
410 450 38 41 Suthwet 9.15 12.22 1 455 75.00 85.00 8.00
490 560 28 40 North 10.05 15.54 11% 70.00 45.00 75.00
225 275 20 24 Northeast 6.09 6.13 2422 80.00 7.00 45.00
350 425 35 41 Suthwes 5.58 8.94 1122 65.00 35.00 85.00
280 300 60 65 Suth 9.87 14.42 1244 80.00 35.00 25.00
460 500 25 30 Suthwes 11.66 9.75 1 506 80.00 28.00 5.00
260 300 24 28 Suthead — — — — 18.00 95,00
: P. massoniana naturd fored ; C. lanced ata plantation ; E. ulmoides plantation;
V. fordii plantation; M. pingii secondary fored ; Ph. edulisC. lancedata mixed fored ;
wage and-shrub The same below.
3
) 1 3.1
CN 0.5nmol-L™" K30, : :
C,N ( ,
1985; ,1996) )
2.2 )
(Fractd) 2 : 0 20,20 40cm
: (Fractd (P<0.01),
dimendon) ( 0
,1996) A ( 20,20 40 cm > >
) ,B ( > > 0> > > > > > >
), 2 CA=k8", ,
D k ( ) D 5.60 x10° ,1.53 x10° du-g
A B ,
6 )
D
D ( ,2003) (6.89x10° du-g ') ,
2.3 ) )
SPSS 0 20 cm



(P>0.1), (4.77 x (4.60x10° du-g ') ,2 7.46
104du-g'1), (8.90 x 10° du-g"l); > > > > > >
20 40cm (P< ,
0.01) , (3.43x10 du-g'*) ,
2
Tab.2 ANOVA and ANOVA-L D o soil microbe number in different vegetation patterns
0 20cm 20 40cm
Patterns Bacterid / Fungous/ Actinomycid / Bacterid/ Fungous/ Actiromycia /
(10* du-g™ %) (10* du-g™ %) (10* du-g™ b (10* du-g™ b (10* du-g™ b (10* du-g™ b
160. 03aA 4.77aA 18. 73aA 21.532A 3.438A 14.678A
80. 27bB 0. 89abA 18. 37aA 32.200B 0. 46bAB 12. 30aA
87.73B 0. 97abA 20.57aA 70. 17bcB 0.53bB 7.578A
120. 43B 1. 76abA 29. 778A 32.67bcB 1.190B 15.978A
99. 20bB 1. 68bA 38. 90aA 54. 10bcB 1.67bB 15. 238A
560. 00bB 1.53bA 17. 778A 153. 33bcB 1.14bB 9. 30A
68. 90bB 2.86bA 24. 83aA 54.67cB 0. 64bB 10. 378A
24.1210 1.597 0 0.657 0 8.6650 4.7130 0.248 0
P 0.0001"" 0.220 1 0.685 1 0.0005™" 0.0079™" 0.9520
0.01 0.05 Different svdll and cepitd letters meant Sgnificant difference a 0.05 and 0. 01 leve ,
repectivdy. * ,P<0.1; ** P<0.05; ***, P<0.01 The same beow.
3.2
0 20cm

(3.89 x 10° du- g ') ,
(1.78 x 10° du-g ') ; 20 40 cm

(1.59x10°du-g ') , (7.57 x10°du-g ') ,
, 3 :
0 20,20 40 cm (P<0.1),
(P>0.1) ;
, , 2.153x 0 20cm
100 5.60 x 10° du- g *, 20 40 cm ,
72.83%  92.77%; , ,
7.57x10° 3.89x10 du-g ', 6. 44 % ,
25. 61 %:; , 4.60x10 4.77 x10' :
du-g’, 0.79% 1.99% ,
0 20cm > > > > > >
20 40 cm , 38.99% 39.67 %,

, 0.0% HB31%, BB 26.60%, 10.17% 10.24%,
' , 58% 611%027r% 1L0O%
> > > > > >

012% 432%, 5
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B4% 4.27%, 0.10% 29.60%, 291% 24 11%,

520% 5B%20% 44H6%

’

, : CN
3
Tab.3 ANOVA and ANOVA-L D o soil microbial biomass in different vegetation patterns
0 20cm 20 40 cm
Pettern Microbid biomass Microbiad biomass Microbid biomass Microbiad biomass
carbon/ nitrogen/ C/N carbon/ nitrogen/ C/N
(mg-kg™ %) (mg-kg™ ") (mg- kg™ 1) (mg-kg™ 1)
526. 67aA 60. 60aA 8. 782A 372. 00aA 52. 37aA 7.200A
551. 67abAB 64. 27abAB 8.58aA 393. 67abAB 57. 47abAB 6. 86aA
682. 00abcABC 74. 57abAB 9.18aA 502. 00abcABC 67. 80abAB 7. 468A
574. 00abcABC 63. 37TbAB 9. 068A 409. 00bcBC 55. 83bAB 7. 348A
727.67bcBC 87.53bAB 8. 32aA 515. 67bcBC 78. 37bAB 6. 62aA
645. 33cC 78. 63B 8.21aA 469. 67bcBC 70. 53bAB 6. 66aA
521. 00cC 60. 67bB 8. 628A 371.00cC 54. 63bB 7. 368A
F 2.6300 2.9510 1.3120 2.667 0 2.3900 0.562 0
P 0.0638 " 0.0447" " 0.3145 0.0612" 0.0840" 0.7535
3.3 5.358 4
(R=0.5932,P<0.05) ,
D 3.687 4;
F (R=0.3321,
P>0.1) ,
4 4 ; N t
, R (P<0.05) ,
0.6720,0.6391, (P<0.01)
(P<0.05) , D 5.446 5,
4
Tab.4 Fractal characterisic modd o soil microbe number and biomass
F t t-tedt
F-ted
Modd R Congant k
F P t P t P
Inyc=5.446 5+ 0. 179 1inxg 0.6720 9.883 8 0.008 5 21.526 4 0.000 0 3.1438 0.008 5
Inyc =5.358 4 + 0. 310 4inxa 0.639 1 8.287 5 0.0139 17.503 7 0.000 0 2.878 8 0.0139
Inyn =3.687 4+0.113 Olnxg 0.593 2 6.516 2 0.025 3 18.760 5 0.000 0 2.5527 0.025 3
Inyy =3.857 8 +0. 115 3Inxa 0.332 1 1.487 6 0.246 0 14.379 7 0.000 0 1.2197 0.246 0
yc: MBC; yn: MBN  Xg Xp Xa xg , Xp and xa means the il microbe number of bacterid ,fungous and
actimmycid regectively.
4
4.1 ;0 20,20 40 cm
72.83% 92.77 %; ,
(Harris,2003; ,2004) 7 6.44% 25.61 %; ,

0.79% 1.9%
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(2006) , (P<0.01) (P<0.05) ,
(2004) (P<0.05)
) D F t
4.2 D
(
) 5x10°Um’ , ,D ,
(Arunachdam et 7 D ,
al. ,2003) ,
( ,2006) (D=5.4465) ,
) ) (D =5.358 4) ,
0 20cm (D=3.687 4) ,
20 40 cm , F
(2003) (R=0.3321,P>0.10) ,
(2006) ,
> > > > > 0> > > > > ,
> ’ ’ )
. 2006.
1 : ,30(3) : 131- 133.
, ,26(5) : 1486 - 1493.
CN . 2008.
14(4) : 640 - 642.
, C/IN=301 . 2006.
: . CIN<21 17 (12)
, . CN 251 2292 - 22%.
. 2006.
, . 37(1) : 170 - 176.
( ,2003; . 2003.
,2004) 3 17(1) : 112- 114,
C/N , , . 2004.
8.21 9.18,6.62 7.46, A5(10) : 1943 - 1946.
. 2003.
, ) ,40 (6) :
, 937 - 943,
. 2006.
,12 (3) :
4.3 406 - 411.
. 2006.
: 20(3) : 132- 135.
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