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SRTTET, AR, EREE, B Ot Xmig, SR

(R EMLFAIPR BEREMOLDIZERT, 7R TN 510520)

TEE: [ BRY ] BRI B R BT A N TAR R . B0 T SR A R s, Al AR KA i
BRI PRS2 BRI E . [ 3 1 DL 1S ARAEMRGIMO TN 5, BB ERRE . P FRE A AT
M4 AR, R 3.5 a5, DA K HER b M TR BE MR AR, AT ] [E] A B AL 3T 4548
RIS . RIFICARHTE (RDA) 43 Bl AR A K 48 bR S+ 3 EG I P 5 L3 B PR AR AR 2 ] 1 6 2R
[ GRS 3B TR B PR A2 EBESR IUAE 0~20 om )2, [IERER S T HIEEACR, BRIK T 3RZ
T3 pH H; EHEAHUT . BRI i B R EE R G, PR FEE AR 0~20 em A LR
i O R BB R T 18.2% 1 19.0%, AR A B EIGIN T 15.7% M 16.6%; [HI %5 1384 FURIAC IR LSS
Erm IR A EGR T 0~20 om + R A RERERG TGV, TDREG | R B R AN Rk R AR TG
WEER . ARG 1S MR R AA FR R ] fni B i S R ss in, AR B AR & R v 0 I B
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90.2%. THEAHLET . AR GRS ARSI R IEA G, MR E . 1385 5 R SRR R s 145
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Mo REERE T 5 N PAGIIAHSCEITE M, DEWWR T 5 C EMAE M R ERG . XF 15 4R AR ATAR
AT, 3 EY TR AR B Ry 40%~45%.
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/N, FEMERE TR, A ( Cupressus
funebris Endl. ) "V FIAZA ( Cunninghamia lanceolata
Hook. ) " #ksprh, AR & B [A] i B2 S i 2 1
Reiadh, [R5 PR #E ( Betula alnoides Buch-
Ham. ) A TSR & PR TG W A2, ThE 2
¥¢ ( Eucalyptus grandis x E. urophylla Coppice ) "%
KRS ( Pinus taeda Linn. ) ", #i K ( Tectona
grandis Linn. f.) "5 N AN, Moor&
PR U] AR e ARG bR 43 78 BRI 52 e 2 TR R
Pl o MRS . TRMEREREE . ST AR AR R 5 o

A 8 SRR R A, MR, ik
2, EETY EREARENEFNE, T,
PEREOL BT AR T R B RIEEE BT, RN T ARRD
L TR AR A O A A A KO A7 b SR R R R
e, FEOUBORARA A, X% B rY & B
JUNEE S E RSB TR R AF, it
e B IR AR 3 85 BN T AR A S B T iy 4
FEPO SRIT, AR S e v TR I v 288 A A
SR, BUEE AR SZIR, o BT I
FE AR, AR N TR AT REE 28 5 G Pk
T 7 B ) A58 (i A AR A3 A K T
MR R OCHE 2, BT, EAMNIRA N TARE R
R ZEPTEMRARER . M. Kb ™8 & C[H
FE TR, AR ] AF 5 0 A DL
ARSCLLS FAE AN THOAIFFEX &, Hid R
FIAMRAL IR, PRFE MG AR AR K e e T
FBHGTER 225, B AR KA S8 & FIr
Hh A PR BN BE TR AR

1 R I BRI

RIS T 25 8 PO SR AN A 5 1 IR Ml i B

B PEEIGE AT (101°36'40" E, 21°40'9" N), J&
AR IR A, AR 21°C, = 10°C
IHShAR 7 500°C LU L, 4ER7KE 1600~1 800 mm,
S FINHRSE 84%, 6—10 H AMIZE, 56 Hhit
SRR 32, K 810~820 m, HEJE 150~
25°; HEDWIEACEF, LRIRIE, pHIH 54,
AR Ry 2000 4F 5 B AR gl bR, ) %
900 F-hm2, 7R 82%, A FAEBE FEEA I
K ( Helicteres angustifolia Linn.) . & = 35 47
( Microstegium vagans (Nees ex Steud) A.Camus ) .
R ( Lophatherum gracile Brongn. ) . 7 M /¥

( Arthraxon lanceolatus (Roxb.) Hochst. ) 5%,

2 HFR T

RIEIE T

20154F 10 F, TR#BEIFLN 15 F4MA
AR A RIS . BEE 4 DASRIACEE . FRRE T
& (LT: 15%~20%). T EE & (MT: 30%~
35% ). BEREE[EL (HT: 40%~45% ) FIXfIE (CK:
TPAfK), BEPLX4HES], 3kER, Bt 124
N, BAS/NX TR 0.067 hm?, [E] AR5 AR il 3
AHFAE WL 1,

2.1

®1 WOERFFE
Table 1 Growth of teak plantation before thinning

iseil R lirE SPIIW TR
Treatment ~ Mean DBHy/cm Mean H, /m Density/(Ff-hm™?)
CK 18.48 £0.19 16.86 £ 0.25 665
LT 19.53 +£0.28 16.79 +£0.58 630
MT 20.04 £0.51 17.17 £0.39 485
HT 20.03 +£0.53 17.13 £0.34 420

e CK, XM LT, BZMfk; MT, $Enf; HT,
&, T

Notes: CK, control; LT, low thinning; MT, moderate thinning; HT, high
thinning, the same as below.

22 HIEEUESNE

2019 4F 6 H , XPAS A AL /N IX AT 4 1R
B, AN NBEYLBEE 3 N HHERFES, $£40cm
A, 43907 0~20, 20~40 cm + )2, FHIF
TIBURAR L, Al IR SE g == R R . I ElREK
i BFLBRRE . BEALBEAEHEBAEILRED, SR
HZ SIREIEE, A L HERFE S A BHASHGHR
+, B —/ DX E— )20 3 A RS EIR SN
—MEEH, KBREIEESTORR . ARGl
Y, USRS BB, — A kA T
HARRT . 3, TR AR e 5—
B CE T 4°C VKAR T RAE, T IR T
A E o
221 EEAFHFEMNE RHKLEHRN25:1
KIS A E pH; SR H B IR A Ik
P EA LT F i SR HC10,-H,S0, 1 7 725
ERRA TR R ORI e s A B R
FH H,SO,-HCI 35 FE ISR EAHT b (0 100 2 A 20w &
i R CRRER PR TE- A G BTN S
Tty SCHEES . AR EE B iR O IR B AR
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JE WS S B e
222 XIEEEMGNE BILY E-HCL I E E
I REETEPE, BL1h 5 1 g 13 NH3-N 1925
TR R TR AN S 1 D0 IR BTG
PL1h)5 1 g +3Ed 0.1 mol-L™! Na,S,0; 2 7e 5L
PR SR FH v TR o R o ot R U T
Ph1hJ5 1 g H3Ed 0.1 mol- L™ & BRAM Y 2 7 gk
FR; R AE A -4- 2 R 228 UK He ikl
EMMEBRREEY:, LI 1h)E 1 g BIEhEER
P,Os M Z T 8RR,
23 AEKRBAESHWH

2019 4F 6 H, XTREAS/NX N 2 ROR R T B
ARER, e A AR AR & (H,) . K
# (DBH,), THEFYH AR (V) BRI I
AL (BA) FMIMAER (V,), iHEAX T,

1 n
V1=522ﬁ304787xDBfoHg

1 n
BA:ZEE#JMDBHJDﬁxN

V2=NXV1
e n NEANIHARREL, N AR
L B AR AL

MK 3.5 a 5, RS ARG PRI 23 .

ARt = (2019 4RI H4(H - 2015 444
BAIE) 3.5,
24 HIELNEBESSH

SR SPSS25.0 FR A4 X B MR A FIMR 43 A K
DA K A R RN S PEEA T B ((one-way
ANOVA) Jr 225 /hN %2 5%1 (LSD) £
W, WBEKFREN a=0.05, KA Canocos5.0
WA, DIARARA R | B P Ao AR
- R R i B R EA T TUAR 0T (RDA ).

3 HERGMT

31 AEEMEEET HEERTN

3.1 2R NEK2AEN: HEHERE
(RTINS PR 5 Ak B8R ) A A b - 4 28 52
R EH (HT A #ERSN ); MT. CKAREER) 0~
20 cm A1 20~40 cm + JZ [6] £ 35895 i ¥ 25 55 B 3%
(p<0.05), 1 LT 1 HT LB ZRAEE (p>
0.05); 43, MT 4k 38 Ay -+ 398 %5 B ok,
PR 1.29, 1.36 grem ™, 0~20 cm HJ2H, KA
B B Y I Y 22 R AN 2, (U MT A HT
Ab PRI+ 3% = CK.

F2 ERAE 3.5 FRERIMAN IR T IEYIEER
Table 2 Soil physical properties of teak plantation after 3.5 years of thinning
i) i LRIRE LI LIAKE FH 7] 57K SAFLBRAE BEILKE FBEILE
Thinning intensity Soil depth /cm Soil density/ (g-em™)  Soil water content/% Filed moisture capacity/% Total porosity/% Capillary porosity /% Non—capillary porosity/%
0~20 1.23+0.01 Ba 22.26 +0.46 Ab 33.06+0.67 Aa 53.51+£0.68 Aa  42.63+0.44 Aa 10.88 +0.76 Aa
K 20~40 1.30 +0.02 Aab 21.68+0.47 Aa 33.06 +0.69 ABa 51.10+0.78 Bab  42.26+0.31 Aa 8.84 £ 0.63 ABb
0~20 1.22+0.03 Aa 22.59+0.33 Aab 3340+ 1.15 Aa 54.07+130Aa 41.93+0.42 Aa 12.14 £ 1.25 Aa
H 20~40 1.31£0.03 Aab 20.05+1.03 Ba 30.76 £2.01 Aa 50.64+2.07 Aab  41.07+0.47 Aa 9.57+1.78 Aab
0~20 1.29+0.02 Ba 24.63+£0.65 Aa 31.90+0.80 Aa 5146+ 0.89 Aa  42.40+0.60 Aa 9.06 £ 1.00 Aa
M 20~40 1.36 £ 0.03 Aa 22.08 +0.77 Ba 28.86 +0.89 Ba 48.51+096Ba  40.67+0.61 ABa 7.85+0.80 Ab
0~20 1.26 £0.03 Aa 23.36 £ 0.99 Aab 32.57+1.01 Aa 52.62+124Aa  4231+0.28 Aa 10.31 £1.39 Aa
HT 20~40 1.24 £0.03 Ab 21.83+£0.98 Aa 31.73 £ 1.05 Aa 53.05+1.13Aa  40.81+0.63 ABa 12.24 £ 1.01 Aa

e ISR FNG FRERFR A R AR [ 22 57 8 2 (p < 0.05), [AISUA RS FRERFE R — R EA R L2 ZEREE P <0.05), FRGEE3. ).
Notes: Different small letters in the same column meant significant difference among different thinning intensities at 0.05 level. Different capital letters in the same column
significant difference among different soil layers under the same thinning intensity at 0.05 level, the same as below (Table3, Fig.1).

[R5 0~20 cm +)Z A + 18 &K R LK
P, MT AFEH H S KRR, h24.63%, HIE
FET CK, R+ ZUREE BB, 4% R0 B 1)
HHEEOKE . HIEEK R MBS LB Y 2 TR
o, 0~20cm )2, AFEIEAGEE R - EEE L

Bt E AR B AL R 1 AR (25 R R B

312 REAFMRE MNERIEH: MEERE
RGN, AN R ESR B A A P . B . A
RO . sS B ES A i L R 1 HE pH (3 B R
(p<0.05); 0~20 cm +JZ 1) A P & &b
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Table 3 Effects of thinning on soil chemical properties of teak plantations
Ei=7a + R [B] %52 Thinning intensity
Index Soil depth/cm CK LT MT HT
B 0~20 50.36 £2.70 Ab 56.54 + 1.74 Aab 59.53+3.19 Aa 59.94 +£1.03 Aa
HHLFR SOM/ (g'kg™)
20~40 27.32+0.94 Ba 2334+ 1.61 Ba 24.55+0.85 Ba 2598 +1.62Ba
0~20 2.21+0.15 Aa 2.60 +0.05 Aa 2.25+0.23 Aa 2.59+0.23 Aa
A% TN/ (g'kg™h
20~40 1.11 £ 0.06 Ba 1.66 £ 0.47 Aa 0.94+0.21 Ba 1.19+0.10 Ba
0~20 165.00 + 3.89 Ab 172.37 £ 8.96 Ab 190.84 + 8.32 Aa 192.33 £4.79 Aa
PR AN/ (mg'kg ™
20~40 94.58 +3.26 Ba 89.30 £4.23 Ba 94.95 +12.60 Ba 93.46 + 5.98 Ba
N 0~20 9.20+2.36 Aa 5.49+0.70 Aa 5.79 +£0.65 Aa 833+1.42 Aa
%Wk AP/ (mg-kg™)
20~40 1.02 +0.09 Ba 0.59+0.07 Ba 0.90 +0.04 Ba 1.42 +£0.55 Ba
N 0~20 2.62+0.22 Aa 2.84+0.13 Aa 3.01 +£0.08 Aa 2.99+0.14 Aa
2 EAS ECa/ (gkg™!)
20~40 1.39+0.19 Ba 1.34+0.19 Ba 1.54+0.11 Ba 1.47+0.25Ba
N 0~20 0.46 +£0.02 Aa 0.46 +£0.02 Aa 0.46+0.01 Aa 0.47+0.01 Aa
LHAEBE EMg/ (gkg™)
20~40 0.41 +0.05 Aa 0.37+0.01 Ba 0.41+0.01 Aa 0.39+0.02 Ba
o 0~20 6.46+0.10 Aa 6.33+£0.09 Aa 6.39+0.10 Aa 6.41+0.11 Aa
pH
20~40 5.60+0.12Ba 5.54+0.08 Ba 5.65+0.09 Ba 5.63+0.08 Ba
) A5 BE AR TG R, LT MT MLHT ARBEAM5] BEGPEZE R AR . 20~40 em )R, CK REHE

b CK #2585 T 12.3%. 18.2% 11 19.0%, Hir, MT
M HT S CK 22553, 5 CKAHL, [H
fRJ5, 0~20 cm -2 HHEER S RN, H
Wi, LT A HT AP HIE A& EMER K, o
S CK 8 T 17.6% 1 17.2%; #HE 12 A [H] ]
HEREMMS HIESASRERARE (p>0.05),

0~20 cm + JZ 1) 4 HEm A AL 1 B 1] A5 3
GG, Hrp, HT. MT Z#15 CK. LT 4k
ERHEE (p<0.05), HT Fl MT AbH )5l f#
AR CK AR T 16.6% #115.7%, H LT &b
PP R T 11.6%. 10.7%. LT Ab #6205 i kb
CK T 45%. 0~20, 20~40 cm + 2+
Wl . ACHAERS . SRR AR X pH (EAE AR E]
KRR E ¥ ZE R AR E, 0~20 cm +)ZH A
B S pH S CK AL, ¥RT R, i
AL (1) F G
3.2 T IEEEE MR 8% 3R A A N R

[ AR T SR, AN T B AR X Tl
PERSEANTR . AT ATA: 0~20em +J2, AN
IF] (B (e J3E 1) - 498 RE R S PR 5 CK 2 57 3%,
LT, MT. HT &b PGS P b CK o3B3 T
117.3%. 89.0%. 90.0%, LT 4b B -+ 3 il 3% P fi%
K, #223mggh'; LT. MT. HT Ab¥H[a] b

WG MR R 170 mgrg “hT', i LT. MT. HT
A 3D R B MR AR, LT AR 0E M AR
9 1.30mg-g“h', 0~20, 20~40 cm +/)Z2AY + 35
1o S A ST R A TG A A [ 5 () AR Ak L ] g A
kS ARE (K1), BfRE 0~20 cm + )2 11
P P Wl R T MR YR TR R BE il , b, LT &b
PR, 90 CK. MT, HT 425 T 19.0%.
5.1%. 4.7%;
3.3 EME XA A KB

% 4 %0, AR 3.5a)E, MIARKFELME
T BAL R R R () K 5 ) 498 K AT B i, Hod
LT, MT. HT ZBFF3Mie 25 T CK (p <
0.05), 43 CK #2455 T 5.4%. 9.3%. 12.6%; MT,
HT AR PEARARREIRLLL CK 31T 21.1%, 31.6%,
M LT ZbH 5 CK 2% A RE (p>0.05), [EEXT
PREAASE YR a2 AR K, MT Al HT Ab B35 L
CK AV T 1.6% 1 6.1%., [ifi [a] £ 50 2 (1) 185 X,
RGP AU & L SR, [ HT 408
WEET CK; LT, MT A1 HT &b B AR 53 Wi 1 £
L CK #2581 25.9%, 19.0%. 32.2%, MaE
FUYIHRE T 26.5%. 21.6%. 39.8%.

AT A AR 25 AR AR R 2 128 fb 45 ASAH ]
(F£5), BRRMOARIIE . FHRL. RO T AR
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TR AR oty RRPERE TR
Invertase Catalase Urease Acid phosphatase
[A] &5 & Thinning intensity [] f%3# & Thinning intensity
E20~40 cm 00~20 cm
B 1 A[EEKEE SRR
Fig.1 Changes of soil enzyme activity with different thinning intensity
F4 E1%3.5a FHEARAIARERKRKR
Table 4 Growth status of teak plantation after 3.5 years of thinning
AbFE Treatment “F¥IK4% DBH /em “FEWE Hy/m PR V/m’ AT WA BA/(m*-hm ) MBI V,/(m*-hm?)
CK 19.69 +£0.41 ¢ 19.47+0.32a 0.38+0.02 ¢ 19.54 +1.66 b 236.94 +23.86 b
LT 20.76 £0.11 b 19.40 £ 0.56 a 0.43 +0.02 be 24.61 +0.66 ab 299.80 + 16.42 ab
MT 21.52+0.36 ab 19.78+0.30 a 0.46 +0.02 ab 2326 +1.97 ab 288.18 +28.26 ab
HT 22.17+0.30a 20.65+0.53 a 0.50£0.03 a 25.84+1.01a 331.14+31.65a

i ASARNE FREREREE (p<0.05) , TR,
Note: Different small litters in the same column are significantly different(p < 0.05), the same as below.

x5 BEEMEERKERESEET
Table 5 The averageannual incremental change of growth index inthinningtreatment
bl A 4 W R AR ROy T AR A Mo BRI
Treatment Diameter increment/cm Height increment/m Volume increment/m’ Basal area increment/m? Volume increment/m’
CK 0.40+0.01 b 0.87+0.07b 0.030 £ 0.004 b 0.77+£0.20b 18.72+2.90 b
LT 041+0.07b 0.87+0.13b 0.035+0.004 b 0.99+0.16 b 24.19+1.78 b
MT 0.49 +0.07 ab 0.87+0.07b 0.038 £0.001 b 0.99+0.09 b 23.81+1.22b
HT 0.71£0.08 a 1.18+0.09 a 0.054 £ 0.002 a 1.56+0.14a 35.60+2.80 a

b R Y N p NS 1 < B NG G Ko 4554
H 5 S ARF 32 HT > MT > LT > CK, Horfr,
HT Zb 3R 3 8 & F CK (p<0.05), 43l
PET 77.5%. 80.0%. 102.6%. A [a][H] 458 B Y
Wm0 HT ZbBE L CK B8N T 35.6%.
34 MAEKEERTERHEEES TEBEAMER
LRSI
3 LAHAR 5 A KA bR G 1S & % 0~20 cm
)2 4 FIEEE AR bR oI AR R, DASRAE AL
PRI B AR bR R B, I TIUAR T, 1Bl 2A
W 55 1 AN 2 PR R TR AR A K
S 98.80% A 5 AMERKAEIRIY S 110 AP
SOM. TN. ANf§#R# VMG, Hrh, ADBH.

AHCB, AVY5 AP BEIEAMK, AHCB, AVE
SOM. TN IFAHX:, ADBH 5 SD i, AP Fi
SOM hy FEEAHZ I A T

K 2B FHH: 0~20 cm 2 4 ff HIERHGEE S
TEER 1 BhAGE 2 Bl 7o 90.05% 1 3.17%,
R 2 b figp B - SR G PR RRAE Y 93.22%, H 3%
FHEE 1 S N BTG PE IR P R . I EREE S
R B S 5 TURMBERG PE R e fa mT 0, il i 4 3222
5 FMC. TOP. SD ¥% X, FMC 5 UR. 1V,
ACP., CAT MUFEFIIEAESC, UR 5 pH 2 1EAH
X, 5 ECa., EMg IEA#H€, 15 SD fitHx; ACP
5 TOP W#EIEAE, M5 SD BEMAMK; CAT S
AN, SOM ¥JfrifHx,
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RDA2 (0.23%)

RDAI (98.57%)

RDA2 (3.17%)

-1.0 0.8
RDAI (90.05%)

*: ADBH. AH. AV. AHCB, ASV. SD., FMC, SWC ., TOP, CP, SOM. TN, AN. AP, ECa. EMg. IV, CAT. UR. ACP /5%
Hoht, RS EL . MARBGEL . MOMWTEAUG . MO RIS R . B MAEDKE . BEESKeR . BALEE . BETLEE . RHEEPUR. 2. W
A AR SCHPERS . ACHOMERE | MG . AU AR . DRAE . R BERRRE

Notes: ADBH. AH. AV, AHCB., ASV., SD, FMC, SWC . TOP. CP. SOM. TN, AN, AP, ECa. EMg. IV, CAT. UR. ACP denote

diameter at breast height increment, high increment, volume increment, stand basal area increment, stand volume increment, soil density, filed moisture capacity,

soil water content, total porosity, capillary porosity, soil organic matter, soil total nitrogen, alkaly—hydrolyzed nitrogen, available phosphorus, exchangeable

calcium, exchangeable magnesium, invertase, catalase, urease, acid phosphatase, respectively.
B2 AREMEKEETHEELERMMAERKIGER TIRBEEN TR
Fig. 2 Redundancy analysis of the effects of soil physicochemical on the growth increment and
soil enzyme activities under different thinning intensities.

4 i

AT LRI AR A At B e T 45 1
HEPEUE AT ARBRSE Y, MR A TR 3.5 a )R,
Pt 0~20 em +EHIAHE . S8 . WRAS
EWRFEREE, b, SRR A
A T WA P 3R K AN B K, X ATRE S C R
AR RS B e R, RS 4 C i
FIREMERGS P 102 (s — 3, WS PERO4RES , A
FIF A WL R0 S 55, (et R s
b, EHAPURS IR, RS SRS
KA, P AU 95% TR T MO LR,
FHER AR 80% LA HLARIERAEIE, Wk
KA S B , ATRE R B T
B R ARG (3 T A ML A
THAS AL, SRR T I AU

R A FAE R R R B B
WitstE, 25 LA MEYIE R, A
BEgerh, BERERG . DRBGISVE S 14 pH 2 5 E M
X, B RAZEL 0 1R pH ARCHETT T4
BB MORIRIT SR M R
TNRBEE YA IR T, R . e, TRl
5 (b3 40 pH (R 25 ) P 3 3 P14 2 16 K
i, E3 pH IRES , (T TR B AR AR A0 A K 1

FARZ TG 2™, g g, JEmfE
HE TR AR . IR ISR AR, W RE AR
TG i N - A LAY o 5 i 4t v A BB
A YIRS CE HE InA OCRY, BARAY S R 5
— B . TURS TS, RIS IR PR
il P ¥ PR T )RR K 1 A - S LB A I IR A
K, MSAREE S REAACHEA R, X5 Xu %0
“HEE S TIEA RS SRR IEAHDCOCR A1
A3, FIRES AR . A R A R BN R
Ko AIDL, AHD 4SRRGSR I —E BB 4
fif RIS T3 3R o e s
MRS, PR B AR M A2 Fl FR AR A R
i [ Fte B 3 T3, i (A (A B AR Yy b
&K, HEXMBERRE, X5XO6EME (Betula
luminifera H.Winkl. ) B2 74 g #E 55 ] 0 57 25
W2 AMRFRAR T AR B, SN T OBERE,
Iz A HEY BRI i S A - SR BILBT MR SRy
SRR, R AR, Rl A
FARRM R AE R o A, RIS ARG W AR & AR
SOLAE G A X R, URAS TR R >
TR BB IR, HIX 5 A S50 X 5T AR
( Quercus mongolica Fisch.exLedeb. ) YK 4 R/ 5%
SRR, nTRe SR 7 H S R AR BN R A
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Ko ARG, MR R IR E P i 4
Ha K DI RER A A TR

5 i

(1) [ARA R T o b 322 + 3857 53 ok
SRR, IR IR BRI AR, R PLETA
AR TS AN TR B SCRE R -

(2) JAMR FEEEN 0~20 cm #2)2 T IERFAY IS
P, [ARE B SRR A L, SRR
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Effects of Thinning Intensity on Soil Quality and
Growth of Teak Plantation

ZHANG Qing-qing, ZHOU Zai-zhi, HUANG Gui-hua, YANG Guang, LIU Gao-feng, LIANG Kun-nan

(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To explore the effects of thinning intensity on the growth of teak, on soil physicochemical
properties and on enzyme activity. [Method] Taking 15 years old pure forest of teak (Tectona grandis) as trial ob-
ject, four thinning intensity treatments, including low, moderate, heavy thinning and the control were set. The growth,
soil properties and enzyme activities of teak plantation were measured 3.5 years after thinning, and the difference of
these indexes with different intensity treatment was analyzed. Redundant analysis method (RDA) was used to study
the relationship between tree growth, soil enzyme activity and soil property. [Result] The effects of thinning on soil
physicochemical properties and enzyme activities were showed mainly in 0-20 cm soil layer. The soil moisture con-
tent of the surface soil increased and soil pH reduced after thinning. The contents of soil organic matter and alkali-hy-
drolyzed nitrogen was positively correlated with the intensity of thinning treatment, In 0-20 cm soil layer, the organic
matter contents under moderate and heavy thinning increased by 18.2% and 19.0% compared with the control, and
the alkali-hydrolyzed nitrogen content was respectively 15.7% and 16.6% higher than that of the control. The con-
tents of total nitrogen and exchangeable calcium also increased after thinning. The activity of invertase and acid phos-
phatase in 0-20 cm soil layer was significantly enhanced by thinning, but there was no significant difference in ur-
ease and catalase contents. The average breast-height diameter and the volume of individual trees of teak plantation
increased with the intensity of thinning treatment, and the stand basal area and volume were higher than those of the
control. Under heavy thinning treatment, the annual increment of growth indexes of teak was the largest and signific-
antly higher than that of the control, while both the individual volume and stand volume increment were higher than
of the control by 80.0% and 90.2% respectively. There was a positive correlation between soil organic matter, avail-
able phosphorus and tree growth indexes. Soil water holding capacity, density and total porosity were the main envir-
onmental factors affecting soil enzyme activity. [Conclusion] Thinning can improve soil nutrient and water status,
promotes the growth of teak, and the productivity of forest land can increase obviously. Thinning significantly en-
hances the C cycle-related invertase activity and increases the activity of N, P cycle-related enzymes. Total nitrogen,
soil bulk density are the key factors affecting enzyme activity. The suitable thinning intensity of 15-year-old teak
plantation is 40%-45%.

Keywords: teak; thinning; tree growth; soil physicochemical properties; enzyme activities
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