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Table 1 ~ Stand characteristics of different Pinus massoniana plots

RO T4 A TR TR e Al P 52 JHVEY)
(F/hm?) (em) EW (m) xSN (m) (m) (kg/hm?)
900 7.0 5.0x4.5 8.5 0.6 800
1560 6.7 4.2x45 8.5 0.7 1120
2230 53 3.0x2.8 6.0 0.8 690

TIEAHUR (SOMD. 2% (TND. 4fff (TP).
A (T R (AKD. Bl (AND. H3EZ0R
HHE(CC)pH KL 2.5: 1) BHE 728 # 8 (CEC)
RRR 22 SCHR[1811K 710, A H R4S (Cad W BE(Mg)
KSR ICP-AES e i ik, IR S I 2
BT 42 R SG  A COVRT J AL A8 UV O v IR I S
(INV) RH 3,5 ZAESK IR LG IR E , IR
(URE) K F el W5 Le Byl o, 2 My S0 AL g T 1
(PPO) K AR =My Lbaykiile, b AL SR P
(CAT) R arah R F0 e vk g, R 1ol I Il 1% 7
(ACP) K FHBEIR R — A L (il e .
1.3 SHitHh

FF 8 R AP o B R A2 2 S VA SR XUR
253N (LSD) J5is ARSI R F 17 0 AH G 43 Bt

(Pearson) Jiik. FARGHE SPSS 16.0 H5E%, il
ZFAE Excel 2003 152

2 HR5N

2.1 FEAMHEZEESRMMHRT LIEFS MR

A LG 2 P, AN, A
B AL R, MR RS RS B
AR B EEREL B (P<<0.05) 5 BHES 738
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Table 2 Soil nutrient properties in Pinus massoniana plantation of different forest density

o R SOM N AN TP

(K/hm®) (g/kg) (mg/kg) (mg/kg) (mg/kg)

TK AK pH CEC Ca Mg
(g/kg)

(mg/kg) (cmol/kg)  (cmol/kg)  (cmol/kg)

900 576 +£0.11b 231.81 +£6.28b 36.99 +1.91a 205.44 £4.37b 15.09 £ 0.63b 3.65+0.20b 4.47+0.02a 4.69+0.12a 0.32+0.05b 0.09+0.01b

1560 7.95+0.08a 290.72 +21.65a 35.84 + 2.24a 166.76 £ 6.29¢c 24.06 £ 1.29a 6.22+0.87a 4.37+0.01b 5.08 £0.30a 0.81 +0.06a 0.16 +0.01a

2230 4.87+0.11c 162.57+6.61c 28.63 £1.60b 247.10 +3.22a 15.87 £ 0.53b 2.71£0.17b 4.45+0.0la 3.67+0.07b 0.28 £0.01b 0.09 +0.01b
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Table 3  Soil enzyme activities in Pinus massoniana plantation of different forest density

Moy L R Pt % 1 TR IR I AL TS SR Z IR

(F4/hm?) (NH;-N, mg/(g-24h)) (p-nitrophenol, mg/(g-24h))  (glucose, mg/(g-24h))  (KMnOj, ml/(g-20 min)) (gallnut, mg/(g-3h))
900 0.31+0.01b 0.25+0.03 a 6.15+0.06 b 0.16+0.01 a 329.11£8.77b
1560 0.37+0.01 a 0.19+0.02a 6.57+0.14a 0.12+0.01 b 370.79£8.51a
2230 0.29+0.01b 0.28+£0.02a 5.70£0.07 ¢ 0.14+0.01 ab 21447+521¢c
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Table 4 Correlation coefficients between soil enzyme activities and soil chemical properties

ACP INV CAT PPO SOM TN AN TP TK AK PH
URE -0.745%* 0.811%** -0.558 0.794* 0.942%* 0.848%* 0.451 -0.870** 0.798%* 0.867** -0.723*
ACP -0.564 0.288 -0.713* -0.711%* -0.764* -0.465 0.599 -0.472 -0.544 0.434
INV -0.365 0.895%* 0.894** 0.788* 0.520 -0.981** 0.807** 0.881%* -0.611
CAT -0.066 -0.489 -0.183 0.058 0.348 -0.717* -0.523 0.705%*
PPO 0.864** 0.924** 0.704*  -0.932%* 0.599 0.755% -0.467

e KRR AIDGHEEF] P<0.01 REAKT, *RRRBHIMET P<0.05 BE KT
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Effects of Stand Density on Soil Nutrients and Enzyme Activities in Pinus massoniana Plantation

ZHAO Ru-dong"?, FAN Jian-bo', HE Yuan-qiu', SONG Chun-li"? TU Ren-feng"?, TAN Bing-chang'?
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The effects of stand density on soil nutrients and enzyme activities were studied through investigating typical plots of Pinus
massoniana plantation in the hilly red soil region in southern China. Pinus massoniana plantation of middle stand density (1 560 tree/hm?) had higher
levels of soil organic matter, total nitrogen, total potassium, exchangeable calcium and exchangeable magnesium but with the most serious soil
acidification phenomenon. At the same time, also had higher soil invertase, urease and polyphenoloxidase activities in Pinus massoniana plantation of
1 560 tree/hm’. But soil catalase activity was lowest in the Pinus massoniana plantation of middle stand density. Soil acid phosphatase activity did not
respond obviously to the variation of stand density. Therefore, Pinus massoniana plantation with appropriate stand density can improve soil fertility
and soil enzyme activities to some extent in the study region.

Key words: Pinus massoniana, Stand density, Soil nutrients, Soil enzyme activities



