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Effect of Target Tree Management in Subtropical Secondary Evergreen Broad-leaved Forest
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Abstract: In October 2017, subtropical secondary evergreen broad-leaved forest in Suichang county, Zhejiang province was sampled with age group
of 20-30-year, 30-40-year and 50-60-year. 3 quadrats with area of 50 m x 50 m were established for traditional and target tree management treatment
in each sample area, with no management as control. In October 2020, investigations were carried out on species composition, stand structure, growth,
undergrowth vegetation and soil physio-chemical properties, and comparison was made on the result in 2020 and that in 2017. The results showed
that target tree management could improve mingling and reduce contagion of the forest. The basal area of DBH and annual growth rate in quadrat

with target management was the highest, that with traditional management the second, that in the control stand the lowest. The density of young trees,
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the diversity index of understory and herb layer in quadrats with traditional management was significantly lower than in those with target
management and control. There were no significant differences in soil bulk density, total porosity, pH, organic carbon content, total N, total P, total K
and available K content among different sample areas, except available P, which reduced in quadrat with target tree management.

Key words: secondary evergreen broad-leaved forest; target tree management; community structure; undergrowth vegetation; soil property
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ANESES I B ARSr BOERERY : ARH 1 ARSI SRR A 20 ~ 30 a, FEHE 2 BUARSMAEES A > 30 ~ 40 a, HEHE 3 (K
SRR 50 ~ 60 a. FEAMHEHLN 4> BB E EIFY 50 mx 50 m BXHER (FEF 1) | (E5%E (HJ72) . Bix
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TEREHY 2 () 3 ANFETT R, FEDT 1A 26 AR, B R ET DU ALAS R 2y ) ArEE( 33.69% ) AT (16.00% ).
X (11.18 % ) FIE RN (7.87% ) ; M5 2 A 21 AMFRP, T EEERTPUAL AR5 AEHhG (33.16% ) | ARfar
(26.03% ) . SR (14.98% ) MK (8.65% ) ; FEJ47 3H 24 AMWFh, =E(EERTVUALBIRFp o3 3 A Eihg

(34.14%) |, Afuf (16.84% ). FXl (9.52% ) FITHEA (9.35% ).
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Table 2 Importance value of species at tree layers in different quadrats

HIHI%
LR el 1 FEHD 2 FEHb 3

i1 HJr2 H573 71 M2 M3 HHF1 M2 HS
HHA# Castanopsis eyrei 21.81 22.31 27.46 33.69 33.16 34.14 37.58 36.96 35.77
KA Schima superba 19.44 11.37 7.85 16.00 26.03 16.84 22.05 17.33 11.58
F WX Cyclobalanopsis glauca 12.04 10.39 23.77 11.18 8.65 952 1211 7.62 5.45
LS Pinus massoniana 1.26 6.43 7.87 14.98 9.35 6.29 6.85 14.38
R4 Rhododendron ovatum 13.08 7.87 1.39 2.40 2.80 3.93 441 2.09 1.93
# Lithocarpus glaber 6.13 7.31 0.38 1.05 0.41 1.27 0.29
Pihi# Castanopsis sclerophylla 0.17 1.10 0.33 0.74 3.67 4.31
L& Cinnamomum tamala 7.88 0.25
RIS Michelia maudiae 7.36
EEAE M. figo 1.94 5.44 4.87 1.20 0.72 1.50 0.82 331
KyELE Schefflera heptaphylla 2.92 3.83 1.78 2.81 0.71 1.46 2.04 6.43 1.99
JEF¥b Houpoea officinalis 2.14 1.63 0.94 1.17 1.25 2.12 0.24 1.42 0.32
& Toxicodendron vernicifluum 2.85 1.18 2.65 4.88 0.44 2.38 2.40 4.32 5.83
F Syzygium buxifolium 0.71 5.35 3.13 1.60 0.64
1% Albizia kalkora 1.24 1.37 0.94 122 3.13
EHJPA Rhus chinensis 2.73
JE % #& Ternstroemia gymnanthera 1.35 0.09 0.14 0.19 0.76 0.26 0.16 0.42 1.08
Ik JE BRI Itea omeiensis 1.26 2.32 1.70 2.73 0.93 152 0.47 0.73
A3 llex chinensis 1.05 3.47 0.29 1.14 0.83 0.70 0.38 0.07
E#E Quercus fabri 1.52 2.25 0.60 1.74 0.12 1.69
22 117 Euonymus oxyphyllus 0.86 1.78
WM Nyssa sinensis 0.39 0.21 0.34 0.43
1AL Symplocos sumuntia 0.70 0.06 3.69 0.46 4.03 154 1.10 2.83 2.38
F#H Alniphyllum fortunei 1.26 1.97 0.34 0.30 3.14 0.19 1.07 1.11
JHERE Cerasus discoidea 1.13 0.94 0.94 0.45 0.17
EX#k Q. phillyracoides 0.63 3.04 0.47 2.00 5.04 1.05
FH3% Elaeocarpus decipiens 0.42 0.26 1.38 0.35
WAER Liquidambar formosana 1.53 0.76
HEZE Castanea henryi 1.16 0.07 0.73
i Vernicia fordii 2.74
¥t Adinandra millettii 0.15 0.06 0.13 0.08 0.13
2T4% Machilus thunbergii 0.79 1.83 3.58 0.43 0.18 2.27 0.09 0.70 1.98
it Ulmus pumila 0.37 0.36 0.10 0.42 0.12 0.16 0.11
#2454 Eurya muricata 0.26
R Symplocos stellaris 0.26 0.22 0.06 0.81 0.32 3.94 0.91 0.88 0.32
WFEAR Mallotus japonicus 0.71 0.67 0.32 0.09
#fE Dalbergia hupeana 0.08 0.43 0.37
LR Platycarya strobilacea 0.65 1.16
LLI®I#EL Lindera glauca 0.06
&it 100 100 100 100 100 100 100 100 100

TEREHL 3 0 3AMEE T, AT LA 21 ANFRD, B R wT DU 7 a4 A R 23 73 A ( 37.58% ) . ARAur( 22.05) |
B (12.11%) FITGER (6.29% ) 5 A7 28 27 AR, SEEAREATPUA AR R4 3 AElASE (36.96% ) . KR
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fuf (17.33%) . &K (7.62% ) FIZ M (6.85% ) 5 77 3 A 25 MHp, EZERFTVY LA Fh o At
(35.77%) . s (14.38%) . ARff (11.58% ) FIEX] (5.45%) .
3.1.2 MRTHE#H MNE2HETLIFER, 78 3 M, 2017 4F, ¥J5 1 FMEDT 3 B P RIZAMM S 5 2020 4F
FHEL AR NS A1, TRk, (HRFETT 2 1 FRIZZ)RE M 2017 4E%)] 2020 4F4 2 TR, HII 2020 4E4F
77 2 BT RIZHRE R AR TR 7 L AT 3 15 FRIZHIRARZM SRR R 200 36 AE 3 4F
) B AR R T RER RS, BT 2020 4EAETT 2 I T ARZRIEA 200 SAE RS DL R 2 0 35 B i 2R
THIT LR 31 (P<0.05) .
#2 TRMMRERREESR THTONNETER SR

Table 2 Density and coverage of diversity index of understory saplings and herb layer in different quadrats with different management methods

R st S s AL
LR H’ EREI% H’

FEM 1 Ey 2017 1568 1.62+0.23a 27+8a 1.81+0.35a
2020 1582 1.61+0.21a 26+6a 1.79+0.31a

7 2 2017 1612 1.63+0.19a 26+8a 1.78+0.38a

2020 226 0.36+0.02b 10+8b 0.69+0.11b

7 3 2017 1616 1.58+0.19a 25+5a 1.77+0.27a

2020 1489 1.59+0.21a 27+11a 1.79+0.29a

FEH 2 Ly 2017 1523 1.64+0.25a 22+5a 1.78+0.25a
2020 1498 1.62+0.22a 21+6a 1.81+0.31a

7 2 2017 1478 1.57+0.24a 23+7a 1.76+0.28a

2020 238 0.35+0.11b 8+6b 0.56+0.14b

3 2017 1536 1.63+0.28a 24+53 1.78+0.22a

2020 1587 1.61+0.19a 22+9a 1.79+0.20a

Feh 3 FEJ7 1 2017 1123 1.54+0.16a 18+7a 1.68+0.21a
2020 1098 1.53+0.21a 19+6a 1.71+0.29a

2 2017 1086 1.53+0.17a 20+5a 1.66+0.20a

2020 196 0.32+0.11b 8+8b 0.48+0.08b

3 2017 1005 1.51+0.08a 21+5a 1.69+0.17a

2020 966 1.50+0.11a 20+7a 1.68+0.19a

3.1.3 T4 BT 3 MEWEIMARIERTT 1. 7 2 AT 3 B An B —3L, I 3 MEEHIARARY
FENRAEFERE 1L RR . WA L s DU B, 07 1 H 2017 4FF1 2020 4F | A5 3 1 2017 4ERIEEST 2 H 2017
SEMOR I IR AT EE Sy 94 0.308, 0.311, 0.328 Fl 0.311, ieHHARA b [ F A SAFhER B2 MBI A . TH)
% 345, M7 3 AT 2 ORI P ITRASEE /3 ik %] T 0.513 1 0.472, BiHH H bR & B UGS 48 KR
PERE TR IIRASRREE, Hp, HAWEERIRTH R A
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Figure 2 Average mingling, neighborhood comparison and patter of trees in different quadrats
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e 0,505 ~ 0.511 2 J8], 58] 3 257 1E 2017 4FAll 2020 EMA HARMRI KR/NMEFEREEARBA R, ARIFFALL T hRIR
A FEJT L. MEJT 2. FEJT 3 TE 2017 AEAN 2020 AEMRRIYFEE f RS )k 0.613 Fi1 0.624. 0.616 Fi1 0.476., 0.608
10513, FEOLAMERYFARE (W) BBUETERLR 0475 <W<0.517, 5150000 fa R EBUETE A W< 0.475, 84
SYATH AR BEBYETEE S W >0.517, DL ARG, Mor&id BN S E IUESAE o H SREE A A MR
32 MOEKIER

#3 FEHMERESE SR TAKRAAREIBSHERONSEL

Table 3 Dynamic changes of tree numbers and basal area in different quadrats
2017 4F 2020 4

i 2EHA iH P e A e P SEBERZ%
ML R L BREUMK 3068 3011 21 78
BA/(m?-hm?) 17.05 17.53 0.79 0.31 0.91+0.21a
B2 wREusk 2852 2 495 2488 9 16
BA/( m?-hm?) 17.75 16.88 17.96 1.14 0.06 2.12+0.43b
BJ73  BREukk 2546 1710 1732 31 9
BA/( m?-hm?) 16.56 13.85 16.78 2.97 0.04 7.14£1.11c
B2 BTl BREukk 2044 2012 26 58
BA/( m*hm) 19.16 19.73 0.83 0.26 1.02+0.26a
2 BREBukE 2092 1810 1801 3 12
BA/( m*hm) 20.91 19.76 20.95 1.24 0.05 2.01+0.38b
FET 3 BRBusk 2 060 1432 1455 33 10
BA/( m?-hm?) 20.14 16.88 20.41 3.57 0.04 7.01£1.18c
L3 BTl BREukk 1578 1563 27 42
BA/( m?-hm?) 21.14 21.83 0.9 0.21 1.14+0.29a
M2 BRBukE 1260 1087 1082 6 11
BA/( m*hm) 22.42 21.15 22.65 1.54 0.04 2.44+0.46b
M3 BRBukE 1428 966 968 10 8
BA/( m*hm) 24.67 20.64 24.38 3.77 0.03 5.98+1.02c

E: BA R MR A .

3% 3 0, MAROMERTE  ZER 1 B0HET 3 TR EOFRAZMORAE 2017 AR A0 s I IR RLVRIC BA )24 16.56 m*hm?,
IRJERIAARAN BA S 13.85 m*hm?, 3 4EJAkAR BA 153 16.78 m*hm™, 3 4RI AAE ) A KR k]
7.14%, TR 1 AR s AR AR AR KR (0.91% ) 5 BT 2 HRIIFRAEMAAE 2017 4EHY) BA 2 17.75
m?-hm?, [EURJERIARMAN BA 7 16.88 m*-hm?, 3 4FJEhkAH) BA 153 17.96 m*-hm™, 3 4F 14 i b miBUER) A
KR 2.12%, WE AT LG, (AT 3 1.

TEAEHL 2 BUFETT 3 TR BT ARIZARRTE 2017 4EHY
BA > 20.14 m*-hm?, [k 5RIARRA) BA > 16.88
m®-hm?, 3 4EJEARAHY BA i5%) 20.41 m*hm?, 34E
M) T TR AR AR R A R GR ) 7.01%, G TR 1
MO AR AR (1.02% ) 5 FJ5 2 HibFF
ARZHATE 2017 4E09 BA 4 20.91 m?-hm?2, [Hf%/G
FLMAR BA 4 19.76 m>hm?, 3 4EJGHAR BA
iK% 20.95 m*-hm?, 3 4ERIME T E AR E KR
2.01%, WETHTT 11, (BIETRT 3 10, 1y gy By Hy My My By Hog His

TEREHD 3 BUFETT 3 HP TR AR ZHROARTE 2017 4E Y Wy
BA Y 24.67 m"hm™, IUSFIARMANIBAL 2064 ) LR b AR LEF AT B ARBFIE B 4RiH69 1
m*hm?, 3 4EJEHRAM BA A% 24.38 m*hm?, 3 BEHA KRR
AR T T AR AR I AR KGR E 5.98%, T Figure 1 Average annual growth rate of DBH of target trees and non-target
5 189 (1.14% ) 5 #5572 PRITEAREMALE 2017 trees in different quadrats with different management method
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4EHY) BA 7 22.42 m*hm?, MRJERIAHARR BA 24 21.15 m?-hm?, 3 4EGHAKE) BA 153 22.65 m?hm?2, 34E
) ) e O T AR AR A A KR Oy 2.44%, WU TREDT 189, {HARTAEDT 3 Y.

ZE PRI, 3 ML IR AR Z MR AT AR AR AR R R TS 3 iR, A7 1 BURAIX, JEEAEST 3
HARRBYAE I A KR 25 TR 1 FIEEDT 2 B9( P < 0.05 ), PRSI E H ARA I E b i oy b i AR AR K2R
M 2 HETDUR B, 8 3 AMFEM, TEREDT 1. FEJ5 2 FRESS 3 Hh,  EARAR 0 60 s T AR 34 A K R M el iy
TAEEFRRIA . ZERETT 3, EARFIEE B ARt 00 B s m ARV A AR R s | AT L RIS 2 195 A7 2
Hh b A e e T TR AR AR KR B R TR T 1Y (P <0.05) , HE H b il By e bbir IR BRAE S AR KR 2 e bt
U7 2 FHRETT 1 Z I AR
3.3 TIEIEBUMK

F 4 FEGESAMSEREES BB

Table 6 Soil physical and chemical properties under different quadrats with different management methods in different years

FEb 1
IR i HJ2 3
2017 4 2020 4 2017 4 2020 4 2017 4 2020 4E
28 /(g-cm™) 1.22+0.03a 1.23+0.05a 1.2120.05a 1.2620.06a 1.200.03a 1.25+0.07a
BFLBREE% 47.71+2.34 a 46.92+2.39 a 47.92+3.03a 43.28+2.72 a 48.71+2.99 a 4451284 a
FHHURI(g-kg™) 35.10+2.64a 34.70+3.02a 35.8+2.71a 35.60+3.02a 36.20+2.55a 35.20+3.10a
4R(gkgt) 1.15+0.04a 1.22+0.06a 1.21+0.06a 1.23+0.07a 1.22+0.05a 1.24+0.07a
4 (g-kg™) 1.35+0.05a 1.40+0.08a 1.36+0.05a 1.38+0.07a 1.38+0.05a 1.36+0.04a
480(g-kg™) 8.73+1.33a 8.68+1.31a 8.84+2.45a 8.82+2.24a 8.73+1.37a 8.80+2.14a
B /(mg-kg™) 38.53+4.30a 39.3545.21a 38.24+4.75a 29.69+5.77ab 37.53+4.62a 23.54+5.91b
B I(mg-kg™) 215.24+32.15a  208.71#35.625a 213.44+30.19a 204.11%31.32a 214.19+32.21a 202.08+32.46a
pH 4.76+0.12a 4.78+0.15a 4.77+0.15a 4.80+0.14a 4.80+0.12a 4.81+0.14a
e 2
T HE PR Hi 1 7 2 7 3
2017 4F 2020 4F 2017 4E 2020 4F 2017 4F 2020 4F
KE/(g-cm®) 1.21+0.04a 1.22+0.06a 1.21+0.04a 1.24+0.03a 1.23+0.03a 1.28+0.03a
HFLBREEI% 47614222 a 46.92+2.36 a 47.2243.01a 45.23+292 a 45.27+2.96 a 4354+2.84 a
AHLRI(g-kg™) 35.30+2.54a 35.70+3.05a 35.40+2.61a 35.30+2.02a 36.10+2.65a 36.20+3.12a
ARI(gkgt) 1.16+0.02a 1.18+0.03a 1.2020.03a 1.2120.05a 1.21+0.06a 1.20+0.05a
4il(g-kgt) 1.36+0.04a 1.39+0.07a 1.37%0.05a 1.37+0.08a 1.36+0.04a 1.360.07a
480(g-kg) 8.72+1.34a 8.78+1.51a 8.74+2.41a 8.75+2.34a 8.75+2.33a 8.72+2.11a
B (mg-kg™) 37.33+4.21a 37.38+4.29a 38.14+4.33a 29.62+5.71ab 37.59+4.72a 23.3145.53h
BRI (mg-kg™) 212.22432.12a  209.21#33.6la  211.14+30.29a 208.11+31.12a 214.29+32.41a 206.08+31.26a
pH 4.7740.13a 4.78+0.11a 4.7740.14a 4.79+0.16a 4.80+0.11a 4.79+0.18a
FEHb 3
IR i 2 3
2017 4 2020 4E 2017 4 2020 4 2017 4 2020 4E
2 /(g-cm?) 1.20+0.04a 1.21+0.05a 1.230.05a 1.2520.04a 1.21+0.04a 1.25+0.06a
BFLBREE% 47.98+2.39% 47.55+2.33 a 46.92+2.89a 46.21+291a 47.77+2.95a 4453264 a
HHBR/(9-kg™) 36.10+2.94a 35.70+3.12a 35.602.51a 35.70+3.01a 36.10+2.58a 36.20+2.99a
4R(9kgh 1.18+0.05a 1.19+0.04a 1.20£0.07a 1.21+0.06a 1.21+0.06a 1.22+0.05a
4T (9-kg™) 1.36+0.07a 1.35+0.08a 1.35+0.07a 1.37+0.06a 1.37+0.06a 1.39+0.09a
458/(g-kg™) 8.78+2.13a 8.71£1.91a 8.74%2.13a 8.72+2.14a 8.73+2.17a 8.76+2.11a
AL (ma-kg?) 38.13+4.33a 38.365.23a 38.544.95a 29.7145.07ab 38.55+4.31a 23.2445.11b
LA (mg-kg?) 212.14+31.15a  210.71#32.62a  212.14+30.11a 209.11%32.12a 212.11+32.11a 206.18+31.42a
pH 4.79+0.13a 4.7740.13a 4.78+0.11a 4.81+0.24a 4.80+0.14a 4.81+0.13a

M AHaTLIE L, 18 3 MHEEORETT 1. FE7 2 RIRETT 3, 18 2017 4ELLJZ 2020 4RA0 L3 EALEFLBUE
¥R wEES, (B2, 162020 4F, #7572 AREDs 3 i HBAEA PG, SARER TRERBEE: 3 /6T
B 3% pH LU ASEADUIR SR, AN SR, 2P 58, 2 KSR, B K EEZMYRAGHEER, Hf
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7 3 BUERL P &2 AE 2020 FaY B EIET 2017 R LIKAETT 189 (P<0.05) , 7E 2020 4, #J5 2 #)+3Em
P SRR 1 BAIRES 3 i),

4 i

4.1 BfFREENRESHIEMm

MY AR SR, H P8 T s e R AR 250 Sakai 25 A Jgbk oy g4 Ha R v Ll i i
XIMOER) T, SRR OLMIE SR ) KihZZ, MR8 MY E A . WA EdE T,
TS L ERIFETT 3 ELUG, FAZZMM 1000 k-hm™ LI FFEA 200 #k-hm™, his B S5 R B i 2
BT T ARIZH S T AR b . X IR SR8 U7 ™ N TR SERT,  E PRy A O
R TR BB ST W T AR SRR, s 7 X — RO IR e R JE B R, (HR AR
PREHE R, AEEEAR T RSB RRR — IR IR . fEAS SRR, BB AR 2B 7tk 3
SR BTRARE RIS, FFLLE PR AE R TRCR B W . TEUCEMTIREE T, MROR 2 g 25 m
K, BMEIR, BAREBERSRMEE, FMTERREM AT, il B e g r iR E
B, [k, SGERRREMTTOL, SREARDHIRAE.
42 BFREEI S EKHRMN

AWFREBL, XA T Aibk AT H bR 28 5 T 0k H AR AR K20 5300, AR THmbE . Zofiith
Quercus rubra H MR K B2 Tk H AR B ARRZER AR AR HFRR E R R 1~ 2 1k, [
e —RERERE EARdE TRIARA PRI, NS 2 b 2B HET BT Z e Wi AR B AR AR R i T %
GBI . J35b, WAFRETE, 7ERE 1 AR 2 S HARMZE G, HIPARZ N i AR A0 4 1)
AR S T 3 1, B H A BRI AR TR AR . DL EAERIE, B s et H
PR, A B TR RIS 2, PR Sl E 2
4.3 BIFMEEITRBUM RIS

FETAHT HUIX., 5 Sha WA b A b, 186 35 KRR B — A E BRI A A5 e A - T HART Y
A EAFLBEE SO 7 SRR SRR, PR AR | L3RS A E Y RIS S E A AR50, & T3 B
PEIRI T ZEIEARCY. SRR AR MGG . HAM BRI ARAME 2017 4ELLK 2020 409 +HER EAIESL
BRI BE S, WWISGE G SARSGEM S IR T BB ZE R AR, XATRE S H b 28
HWEGR T AN PR K

ML R G, TP IFERIR 2 IGTE D2 RO H B BR KA BN ANTE . ARV S RS ARbk 115
T EE (Y T P S  AE  B HLRG TR PR, DRI DA A DL ERI A DU B 28 DRt (e LR
FTCHLBE, 51 IRE SR . SRS BHIE . 755b, o JER S E0k i T SR Y 2 i 0 R
BB, PR T A PVERE IR, ORI, RO SR R AR, H
PWZE G, BT R P SEIE FRELSN, 15 pH (ELUSHANE SR o S BCA M B R LR AT RE
A H M ZE G, FIARMATGE A RIS R I G AR VR ORI 0 2 RS IR, TR SR A e Y
WESCOER A TR AR i A A . X S AT 2 SR — 8,

5 Z®

ARSCERBH TR IR A SRR AR 3 AR R B R B REHL SO H AR B RIE S E, 45 RLBL, HNT
RGBT EIR, HAMEE A EEEE TR Z= IS5, 2 7RISR H PR
Ak, BT ISR SR Z, DI sk A5 i 2R, Ak bR A s P TR R 3
FEo [, HEPMEE R TR TSR T, BRI FORA I RS, 22 7RI RK LA
SO 534h, HA T 50 AELL R ROAR S S H AR AE, HACRTE 20 ~ 40 AERIMRS S INB . Rt 1R,
EUbRM 2R BRI U A A PR A B AR AR 2 E A
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