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Table 1 Description of study sites and stand characteristics

i W Wt Mt () AL (HRihm?)

WHA ARk (PED 5°~10° N20°W ~ N30°W [ 14 1500 ~ 1800

WEHBRA L FRAARACHR (PEPM) 5°~10° N20°W ~ N30°W B 13 1500 ~ 1800

W HAR IR AS AR (PECC) 5°~10° N20°W ~ N30°W [H 3 13 1500 ~ 1800

WA TRARIR (NF) 5°~10° N20°W ~ N30°W [ >50 1500 ~ 1800

AR AlRR (PM) 5°~10° N20°W ~ N30°W BH 14 1500 ~ 1 800
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Table 2 Soil chemical properties under different stand treatments
TR Mo soc TN TP TK AN AK pH
(cm) (g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg)

0~20 PE 2.84+0.28b 0.22+0.01c 82.77+£1.92d 7.39+0.12a 2650+ 1.04c 21.18+0.64c 459+0.04b
PEPM 3.98+£0.06b 0.25+0.01 bc 113.06 £3.74 ¢ 482+0.58b 2442+081c 13.54+0.17d 435+0.01c
PECC 2.98+0.1b 0.29+0.01b 163.73+4.86 a 5.64 +£0.08 b 3796 £1.62b 76.38+2.61a 4.85+0.01a
NF 6.47+0.89a 0.54+0.04a 126.41+287b 582+0.24b 56.52 +2.78 a 31.91+155b 437+0.01c
PM 2.79+0.13b 0.23+0.01 bc 85.98 +5.43d 3.17+0.28¢c 29.12+3.89¢C 2521+146¢C 451+0.01b
20~40 PE 1.3+£0.02d 0.16 £0.01 b 78.48 +3.18 cd 8.14+0.04b 14.90 + 0.47 cd 15.99 + 0.87 bc 4.62+0.03 ¢
PEPM 2.72+0.21ab 0.19+0.01b 99.44 £1.52b 4.83+£0.52 cd 11.87+0.81d 8.39+£0.50d 476+0.01b
PECC 1.44+0.07 cd 0.15+0.02b 87.09+2.63¢C 595+0.32¢c 2747+1.08b 53.11+226a 4.86£0.03 a
NF 3.15+0.4a 0.43+0.06 a 147.44 + 450 a 9.48+0.29a 41.61+295a 21.24+£259b 4.82+£0.01ab
PM 2.11+0.05bc 0.15+0.01b 7292 +£5.26d 3.90+0.35d 20.38 +4.08 bc 12.31+0.87 cd 457+0.01d

e Hli oI bR eSS LR, FAEUE TR R A F] P<0.05 B#H KT, R
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A (T AT (AKDL B El (AND. pH fH (K
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Table 3 Soil enzyme activities under different stand treatments

[P 08 0~20cm 20 ~40cm
INV URE PPO INV URE PPO
PE 222+0.14c¢c 0.152 +0.008 d 141.65+356 ¢ 1.36 £0.04¢ 0.107 £0.007 b 91.34 £6.94 ¢
PEPM 2.88+0.08 b 0.156+0.008 cd  220.82+10.91b 1.41+0.06 bc 0.119+0.007 b 143.44 £12.70 b
PECC 3.03+0.10 ab 0.229+0.009b  208.00 +11.18 b 1.62 £0.02 ab 0.164 £0.011 a 153.35£9.99 b
NF 3.25+0.04a 0.297+0.013a  313.18+14.36a 1.72+0.06a 0.163+0.012a 254.40 £ 4.00 a
PM 2.84+0.11b 0.187+0.015¢c  242.12+14.00b 1.37+0.14¢c 0.155+0.015a 154.36 £12.78 b

W LB TE (INV) #47: glucose mg/(g soil-24 h); MREEGTE (URE) Hfi: NHs-N mg/(g soil- 24 h); ZEyE (LG (PPO) #f7: gallnut

mg/(g soil-3 h).
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Table 4 Correlation coefficients between soil enzyme activities and other properties

)3 (em) T H URE PPO SOC TN TP AN pH SBR MBC MBN
0~20 INV 0.725** 0.753** 0.563* 0.610* 0.589* 0.615* -0.183 0.684** 0.665** 0.694**
URE 0.729** 0.659** 0.870** 0.554* 0.926** -0.027 0.866** 0.883** 0.885**
PPO 0.732** 0.750** 0.304 0.696** -0.436 0.752** 0.730** 0.788**
20~ 40 INV 0.574* 0.548* 0.365 0.577* 0.576* 0.815** 0.680** 0.640* 0.723** 0.705**
URE 0.577* 0.296 0.332 0.282 0.656** 0.291 0.304 0.425 0.524*
PPO 0.687** 0.805** 0.854** 0.806** 0.479 0.723** 0.857** 0.892**

e ROWRAMSGIEAE] P<0.01 BEKT, * FoRMEMIRIEES] P<0.05 B /KT, n=15, R,

A8, IS LRI, EYE Y R AR R
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Table 5 Soil microbial properties under different treatments
S oy Gb 2 SBR MBC MBN MBC/C qco; MBC/MBN CIN
(cm) (mg/kg) (mg/kg) (mg/kg) (%)
0~20 PE 26.73+0.87d 27.1+0.51d 3.81+0.23¢c 0.98+0.11b 0.99+0.05a 7.16+0.36¢C 12.84+1.48Db
PEPM 3266+0.65¢c 3458+134c 484+0.16b 0.88+0.02¢c 0.95 +0.05 ab 7.17+050c 15.80+£0.73 a
PECC 38.01+£1.32b 4596+0.58b 537+0.18b 154+0.04a 0.83 £0.02 bc 857+0.21b 10.26 £0.37 b
NF 63.03+131a 78.85+118a 741+031la 1.26 +0.16 ab 0.80+0.01c 10.66+0.28a 12.01+1.05b
PM 25.18+0.48d 24.21+1.40d 412+0.21c 0.87+0.02¢c 1.05+0.05a 592+0.56¢c 1236 £0.54 b
20~ 40 PE 19.72+0.31b 1523+040cd 1.88+0.03d 1.18+0.04a 1.30+0.05a 8.10£0.08 b 8.33+£0.30 bc
PEPM 15.05+0.92c 16.46+0.69c 244+0.20c 0.63+0.07b 0.91+0.03 cd 6.81+041c 1422 +0.71a
PECC 19.24+059b 20.10+0.95b 2.99+0.08 b 1.40+0.08a 0.96 +0.02 bc 6.73+0.32¢c 9.88+0.78b
NF 33.04+121a 3951+06la 4.00+£0.02a 130+0.18a 0.84+0.04d 9.88+0.11a 7.30+0.62c
PM 13.93+1.00c 13.14+068d 2.08+0.14cd 0.62+0.02b 1.06 £0.03b 6.34+0.36 C 1459+112a
% 6 TERMEYFHEREERNFERENEXRE
Table 6 Correlation coefficients between microbial and chemical properties
+Z (cm) T H MBC MBN SOoC TN TP AN pH
0~20 SBR 0.991** 0.958** 0.875** 0.961** 0.495 0.901** -0.275
MBC 0.960** 0.849** 0.960** 0.544* 0.930** -0.207
MBN 0.845** 0.949** 0.575* 0.881** -0.228
20~ 40 SBR 0.952** 0.828** 0.384 0.814** 0.839** 0.783** 0.466
MBC 0.932** 0.588* 0.899** 0.933** 0.852** 0.583*
MBN 0.540* 0.795** 0.884** 0.826** 0.743**
3 #Hig 30(3): 215-225
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Effects of Plantation Restoration Approaches on Soil Enzyme Activities

SONG Chun-li*2,
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(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
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BRedoR. VLI a kK E L8t 30 28, LaEtiR,
and Microbial Properties in Hilly Red Soil Region
ZHAO Ru-dong™? ~FAN Jian-bo', HE Yuan-giu’,
Abstract:

Soil and water loss is serious in hilly red soil region in southern of China. Typical plantations were investigated and native soil

samples (0-20 and 20-40 cm) were collected to study the effect of short-term (13-14 years) restoration plantations on soil enzyme activities and

microbial properties. Soil invertase, urease and polyphenoloxidase activities were at higher levels in natural secondary forest (NF) and Pinus

elliottii-Cinnamomum camphora plantation (PECC) than in other stands. At the same time, soil microbial biomass (carbon and nitrogen), basal

respiration, ratio of soil microbial carbon to organic carbon and microbial efficiency exhibited higher in NF and PECC compared to others. Therefore,

PECC can improve soil biochemical function and microbial properties compared to pure and mixed coniferous plantations.
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