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Characteristics of soil microbial biomass carbon and nitrogen and their relationships with soil nutrients in
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The study on the soil microbial biomass and nutrient status under native broadleaved forest and Cunninghamia lan-
ceolata plantations at the Huitong National Research Station of Forest Ecosystem showed that after the native broa-
dleaved forest was replaced by mono-cultured C. lanceolata or C. lanceolata was planted continuously, soil micro-
bial biomass and nutrient pool decreased greatly. In O ~ 10 cm soil layer, the concentrations of soil microbial car-
bon and nitrogen in broadleaved forest were 800. 5 and 84. 5 mg - kg ™', being 1. 90 and 1. 03 times as much as
those in the first rotation of C. lanceolata plantation, and 2. 16 and 1. 27 times as much as those in the second ro-
tation of the plantation, respectively, while in 10 ~20 cm soil layer, the microbial carbon and nitrogen in broad-
leaved forest were 475. 4 and 63.3 mg « kg™', being 1. 86 and 1. 60 times as much as those in the first rotation,
and 2. 11 and 1. 76 times as much as those in the second rotation, respectively. Soil nutrient pools such as total
nitrogen, total potassium, NH, " -N, and available potassium also declined after the C. lanceolata plantation re-
placed native broadleaved forest, or C. lanceolata was planted continuously. Less litter and its slower decay rate
in pure C. lanceolata plantation were the crucial factors leading to the decrease of soil microbial biomass and nu-
trient pool in this area, and human disturbance, especially slash-burning and site preparation, was the another
factor leading to the decrease. There were significant positive correlations between soil microbial carbon and nitro-
gen and soil nutrients. To improve soil quality and maintain sustainable productivity, some measures including

planting mixed conifer with hardwood, preserving residues after harvest, and adopting scientific site preparation
should be taken.

Key words Cunninghamia lanceolata plantation, Evergreen broadleaved forest, Soil microbial biomass, Soil
fertility.
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WAEYIBR S TIER AT IEMEANE, SESRERN
WRAET U R IREREEVIEX. L EMEYE
X B A AR L A B U, AT UME N £
BRI R FMESR . A A ( Cuning-
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PRI b I 7 W R 2 R BR R AR 75 R 5L I S EF SR 2 WL

BFFT34(110°08'E,27°09'N) , #F4k 200 ~ 500 m, R (K il B
MR RY, SRR WA TR IE SR, SE BRI 16.5 C 41y
FEMEZY 1 200 mm, F M TR A 80% . +3E 1l 4T
e AR D RN B T AT R SR N AR, R B R A
HEER ( Castanopsis fargesii) SUAE G Machilus pauhoi) .75
X ( Cyclobalanopsis glauca) 14 ¥ ( Lithocarpus glaber ) % | iy
BRT S em MHA R 1 124 #k - hm ™ SFH 42 Fom 58
22.2 em F114. 0 m. 25 1 {UAZ AR SAR Ry 1982 4R # LR IR
25, 2t Rl BBt =0T 1983 4R p A2 R AR,
72 000 B - hin 355 2 fRAZ ALY 1982 4255 1 1R
EARGHRERG, it R IL 4 BB 7 = F 1983 F 44
MR ARGEHK , B8 9 2 000 # - hm >,
2.2 HIRFE

WP LR A | A2 AREM S 2 AR KA
WM, FAARS AR EAARE 1. £ 0~10 em
10 ~20 em 439 2 EURE. BAKRBE N b5 8 — Mtk % 3
PTRARKREMBE , EmHNI0 mx 10 m, 245 5REE b B
£2 TRHkETEGEWRNTHEzES SR

F1 HEFERIRETHEANR
Table 1 General information and physical and chemical properties of
soil in different forest stands

H MR B®R O Bm BE ANE oON o AE
Forest Age Elevation Aspect  Slope S0C (H,0)  Bulk
stand (yr) (m) ) (g-k™ " density
(g em™?)
CK 41 301 £KLNE 30 39.20 1473 4.66 1.14
FCF 21 521 FRIENE 20 37.80 1920 4.43 1.16
SCF 21 521 N 25 4.69 1561 4.73 1.20

CK. %542 H Evergroen broadleaved forest; FCF .25 1 {45 First rotatio of
plantation C. lanceolata; SCF :58 2 f{#2A M Second rotation of plantation C. lan-
ceolata. F[Fl The same below.
PLEEER 10 4~ 2, KERR M BEEYR  REHER A4 5 em
B ST R A, R L2 AR — M RE 1R, £
R DR R AIRE K R AR — 8R4
FELHE 2 om FEERETRKES (3 CAR, AlEA
4 d) e L RBSEY & B — 3 L ERT R 5, g
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PR DLER A B LA R L3R LR 1 48 E 7 Elementar
High TOCTl + N 347 M %E , 14857 43 S48 4n K F B M4
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RIEEF M 2 5T R I SE 0 NI 27 BERH, F Excel B
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3.1 EARATH:SRUE DB E

mE2 A LIEH ,7£0 ~ 10 cm 1 10 ~20 cm +
BN, EARMSK R A S ENKTERE
MAK(CK) 148,58 1 RGNS T8 2 R A4
M AEO0 ~10 em 12,58 1 AEARGMAE 2 R
RO ST B & B HIR E S AR
52.7% F146.3% , + AV RSB H R0 HENE
bk 5 HY 96. 9% 1 78. 6% ; £ 10 ~20 cm + 2,
BB 2 REARMGMK LMD S B9
HERRE 0T MK 3 53. 9% F147. 5% , TR
BET RN E SRR E 62.5% 57.0%. 7E 0
~10 cm 110 ~20 cm /24,3 Fhbkib + A
REBMEREEED T BEKE. HELIEEE

Table 2 Content of soil microbial biomass and nutrients under different forests ( + SD)

+ B2 AR A Pk AR WAEME 25 28 AR HEH
lSoil F:)rezt MliC_l Mfg}/lg,%)c MBN_l TN_l TK~l NH, *-N AK i
(agrenr) stan (mg < kg™") A (mg-kg™')  (g-kg™') (g-kg™")  (mg-kg™'y (mg-kg™')
0~10 CK 800.5+43.7a 2.05 +0.08a 84.5 +8. 5a 2.66 0. 80a 35.8 +1.2a 17.0+1. 8a 215.8 +7.8a
FCF 421.7+19.7b  1.13x0.17b 81.9 +2.6a 1.97 +0.40a 33.7+£0.7a 12.1+4.3a 218.0+27.9a
SCF 370.9 £4.9be  1.50+0.03c  66.4 +7.0ab 1.58 +0. 22a 22.9+0.1b 9.4 +5.0a 175.6 +43. 4a
10 ~20 CK 475.1x17.7a 63.2 +2.0a 2.08 £0.23a 35.2+3.6a 13.2+£3.2a 172.3 +34.3a
FCF 256.0 £12.6b 39.5+2.9b 1.62 £0.45a  25.9 +5.0ab 9.7+1.7a 143.3 £38.9a
SCF 225.8 +8.9bc 36.0 1. 1b 1.63 £0.39a 23.4 +4.3ab 8.2 +2.4a 109.9 £25. 1a

* FRAIFHERE—+BERIEIREREE (P <0.05) Different letters in the same column and soil layer presented significant diffexence at 0. Q5 level.
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goren, HEME RS BRI ESREM A 10 ~
20cm +ERNTIEFEYHRSEKO~10 cm 12
A 40. 6% , 54 EAK 25. 3% ; &2 KK 10 ~20 cm
+TEATEHEYR RESECEHE) 50 ~
10 cm + /2P HY 61% F1 50% . Xu % AT 45 R
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kg ' FEAMA 65 ~402 mg - kg™, SABRERE
A8 ER S TR A B, B SR E AR
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ARERBR A P X R AR L.

Behera 1 Saham''! & BUARAR A T AR 1385504
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MBS AEY C/N 7 4.76 ~7.00 Z 6], F¥ K
5.87, &AM AT EESEY C/N ££ 7. 03 ~10. 59
Z 6], 20 8. 49. X UL HA 4 it Ak - 4= 9 C/N
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TR 58 PLBR A ELE (MBC/SOC)
PR T A 0, AT AR R R 1 Rk 4
B A7 b T 1 A A 0 AR AL B MG T 1 4
BARKERBRY. B, FE2EHF NI ML
YEErRbr H R E RN A . R 2 AT LUE
B, HEEBE YRR/ B AR K 1.13% ~2.05% , B2
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RAESE, AR R YRR 5 A LR B H B
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L63 5. 1 REARBEYERCEFARLES
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PG (R =0.188,n =16) , 5 BEAFFE IE 4,
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Fig. 1 Relationships of soil microbial biomass carbon(a), nitrogen (b) and nutrients .
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