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Effects of Thinning on the Growth and Plant Species Diversity in Betula platyphylla
Natural Secondary Forest Stand
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Abstract: Natural secondary forests of Betula platyphylla occurring in Linkou of Heilongjiang were sur-
veyed after 3 years of thinning with two intensities,i. e. ,intensive thinning in flat ground (F-T) and low
intensity thinning in slope site (S-T). The stand growth,diameter structure characteristics and plant diver-
sity were examined. The results showed that the mean DBH and crown width of arbor community (AC)
and B. platyphylla population (BP) increased,but not significantly (P >>0. 05),and there was no signifi-
cant change in tree height growth. The large DBH class (25 cm<CDBH<(37 c¢cm) of AC and BP tended to
increase in thinned stand. The proportion of large diameter group (25 em<{DBH<(37 cm) of AC increased
by 8% sand the proportion of large diameter group of increased by 5% after intensive thinning in F-T,and
the figures increased by 5% (AC) and 23% (BP), respectively after low intensity thinning in S-T. The
richness of shrub decreased by 42. 9% (F-T) and 52. 9% (S-T),respectively, while the species number in
herb layers increased by 22.2% (F-T) and 71. 4% (S-T),respectively. The importance values of Sorbaria

sorbifolia s Cardamine leucantha , Athyrium brevifrons, Filipendula palmate, Carex siderosticta all in-
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creased,while the importance values of Pinus koraiensis, Ribes amdsjuricum , Acer ukurunduense , Rosa

davurica ,Carex rigescens ,Gymnocarpium dryopteris all decreased. After thinning, the Simpson diversity

index, Shannon-Wiener index and Pielou evenness index of shrub layer decreased, while those of herb layer

increased. Among the short-term effects (3 a),there was a tendency that the thinning treatment could pro-

mote the radial growth of B. platyphylla secondary forest and increase the proportion of large DBH class,

and the thinning was able to promote natural generation and plant diversity of herb layer, while those of

shrub layer decreased.

Key words: thinning; Betula platyphylla; natural secondary forest; diameter structure; plant species di-
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Table 1 Basic features of pots of Betula platyphylla natural secondary forest
Hh > 5/ -, -, , o [ PA i

s (Hte=5 em) WIE/C B A bty b D PR /an TR /m PO
F-CK 7H1K1#1M+Hm+E 0 sy 900~1 020 520~640 16. 6~20.7 19.1 0.7
F-T TH1K1H 1B 0 T 700~740 400~440 21.0~21.8 20. 3 0.5
sck F',f BimR—sei S P 1480~2300  580~780  18.6~21.6 17.6 0.8

— Rk

TH B2 HAl G, _
ST R 15 * Hh 1160~1 520 460~480 19.8~23.0 14.3 0.6
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Table 2 Effects of thinning on the growth of B. platyphylla natural secondary forest

) TR M RE

1l — - — — —
VIR 5 /m VM2 /cm 115 1 / m TR/ m V¥ M4/ cm -1 5 1 / m

F-CK 14.27+0. 22a 14.9540. 43a 2.3140.18a 17.50240. 89a 17.70+1.69a 2.4040. 25a

F-T 14.67+0. 84a 16.40+0. 75a 2.45%+0. 38a 18.57+0. 27a 20.8940.91a 2.4540. 27a

S-CK 11.53=+0. 86a 13.09+0.97a 2.2470. 35a 16.90+£0. 40a 21.36=40. 45a 2.507£0. 18a

ST 10.17+£0. 41a 13.13+0.68a 2.28+0.19%a 15.17+£0. 86a 24,0342, 66a 2.607+0. 32a

TE R EAE N 3 A PRIE L 9 F 9 AR E R 22 . RS AN [ 52 B R OR 22 5 B 3 (P <C0.05) . T,
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Table 3 Diameter structure of Arbor community and B. platyphylla population in B. platyphylla natural secondary forest

B+ hm™*
AR I HEF T

K

N hiR g K RN N iR Kiz4l FEREA
F-CK 393.3£37.1a 480.0%11.5a 60.0=£20.0a 13.3£6.7a 93.3+24.0a 366.7+£46.7a 46.7426.7a 6.7£6.7
F-T 293.3448.1a 326.7437.1b 100.0+£20. 0a 6.7%6.7a 13.3423.1b  220.0491.7a 60.0£40.0a
S-CK  1193.3%4231.0a 633.3474.2a 140.0+11.5a — 40.04+20.0a 266.7+80.8a 106.7430.6a —
S-T 826.7+75.1a 393.3498.2a 173.3+£33.3a — 33.3%+41.6a 133.3£98.7a 160.0452.9a —

/MR 5 em<<DBH<(13 cm; 14241 13 em<<DBH<(25 cm; K44 25 cm<<DBH<(37 cm;$F k44 DBH= 37 cm.
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Table 4 Richness and growth of understory plants in

B. platyphylla natural forest

WA R B R
B e mE mm wE WE mE
EEE/ (B e m %) (%) FEEE /B e m %) (%)

F-CK 7 2 11.9 9 85 24.9
F-T 4 3 11.3 11 93 19.3
S-CK 17 6 10 7 23 8.7
ST 9 5 20.7 12 67 7.8

F-CK #1 F-T HH A2 A FAUA 1 R 2k
Mg, b F-T HERZ MY Ry 25 %, B 48 m 1 #4922
(Padus avium) .25 (Rhamnus davurica) W55
256 W SR AL TH R B AE W) Bl R BOAE LA CLD R
ZRAC IR BE F ML RE WL (Acer uburunduense) (32 5),
S-CK M S-T FEHHEAZ S A T oA 2 2kl R A T
X R FH M K B (Ulmus davidiana var.
japonica)s B, K5 S-T M4 Fi 9 55. 6%, 1
KR W) Tl R AE RS B Z0 RN, RAL S E LR OR
(Sambucus williamsii) %, H N T XAH £ (Phy-
socarpus amurensis) 6 M B (Deutzia glabra-
ta) AW E LI B T (Rosa rubus) . 2 Bz b
FAF ARG A L 2 BRAG Y B A 4, 20
ARACTEBE 7, AR, R B 2 ) R S IR, F-
T B2 B2 M S5 e 5 S B g A, Ol R
B, s AR R A BAE AT . ST B R A XUAR 2R Ot
E AL I S AR NS TR (B )[R S R
I A TP O A E A SN AR R
(Corylus heterophylla) 38 K. RILiLHEHE. B
X BT Y (AR

F-CK fil F-T s A JZICA AT 6 B o i)
)5 F-T BEAZH YA A 55% 83 m 17K 4 R,
FIAEEARSE /NI RE4E 5 F (R 5) . SCK FI ST 4
WEARZILAFA 3 Fh, LS ST MY R

25% R T B8 /M E 14k F (Parasenecio
hastatus) 5 W) Fl BN T i SREG R EGE AL LV
B [0 (Equisetum arvense) S5 W) Fh, 2 Fh 37 Hb 55
PE R RR S5 TR AR S S 20 38 5P R (Gymnocar pi-
um jessoense) [ T EAE ST RFAR . ALK SE % iR
TEHR VIR SE I 22 (Carex siderosticta) W T B
R IE I, X 5 I AE R K SE 38 IR A0 B B =5 0k
I SR BRI K P R E A LT, F-T b
I VBB NI B K A R 1 AR T LA K T A W
MWK (Urtica angustifolia) B EAGHEMN, B 75 B &
¥ (Carex ussuriensis Kom) H ZEH K, ST &
2N AN VRS o 0 (1 1O S 0 AN LT N
PREG ORI B A M E AN, Bk it L
NS W N VaP: A1 K S R (i DR AR o N i o 1
HI T3 3 R g b R A .
3.4 WAEXANRKTED S HEENZIN

AN )57 5% 4 19 AR 53 6] 4% J5 #E K 2 Simpson
F8 %% . Shannon-Wiener #8 %1, Piclou ¥J %) FE 35 #(14
FEAG ; 5K 2 Simpson 84X . Shannon-Wiener #5844 .
Pielou ¥ 5] FEHR I T (R 6)

4 w5t

4.1 MEEKNABRIARERMEREMO RN

A 5T 45 F e WL A T [R) 57 Hb A T RE R AR AR
A 3 a Ja  Fe ARBEIE I HEAR AR T B i 428 L ot
W 35 5 % HR 25 5 ¥ AN B 2 (P >>0. 05) , AT g & (] 1K
T[] 55 o ) D IR R A F 5 R T K i
KIRMRIE R 5 a J5 7K HTA0AROR Bl 42 28 46 A 1 3%, 7
TR Wi 5 8 3 38 0L I BB A5G I 5 R B L oK il
MIHER E% 10 a J5 MK e B & s TR, #
FIAT S BB ST 2 B L 552 v B v v TR S8 MRS ] i 3
% 23 a J&, PR M 42 0 A X B L SR
SEUT T g A L 5 AR I PR B TR AR 26 a )
S-S5 A G B L PR O R G R b R AT L 3R AR
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R A S 0] 9 43 B 22 KA

X AL T M P RR G 1A 5 BE ) AR L TR R RE I
H AR 2l A AR B B R T A IR 3290 (P<C0.05) .
HERROA /NS ZH BRIt 35 0870 86 26 (P<C0. 05) , ¢ AR
Ve KA LU B 2 /85 8 %0 » 11 HEF AF R A28 41 L 31 42

HE L AR o b 42 AR B B 22 3 R0 I0ORF X bR

3 4 T R 7 A T R — 2 0 5 Al Y T AR

550, AT REJE TR 0] A IR SR JE AR, X R R

K5 BRERARERRKTEIEEYHENEEE

JE o WAL T3 R AR A 5 B T AR L O T AR
MREAREI oA, Xoh R Ml PP AR AR B R 22 L L AR
FEHRAR R Fe 2 (3R 3D, E IR B T U A b
FUAE LA A B, U0 (A T RS IR AR D

Table 5 Importance value of species in B. platyphylla natural secondary forest %
F 4
MPER MY
F-CK F-T S-CK ST

HEARZ B kM (Sorbaria sorbifolia) 38.79 42,42 2.35 4. 46
T A6 24 (Lonicera chrysantha) 20.02 — — —
ZLH (Pinus koraiensis) 11.79 — 1.91 -
KA BE T (Ribes amdsjuricum) 11.71 — 6. 89 —
HEREML (Acer ukurunduense) 8.22 — 1.91 —
114 (Populus davidiana) 4.73 — — —
HH (Rosa davurica) 4.73 — 1.91 —
M55 24635 (Spiraea salicifolia) — 36.21 18. 60 —
WZE (Padus avium) - 15.61 — -
B 2= (Rhamnus davurica) - 5.76 — —
BN (Acantho panax senticosus) — — 7.48 14. 29
& ARk (Acer mono) - - 6. 60 6.25
JEAE TP (Ewonymus verrucosus) — — 2.79 4.46
F i (Ulmus davidiana var. japonica) — — 1.91 5.36
BT &/ (Syringa amurensis) — — 13. 34 —
-4 (Corylus heterophylla) — — 15.97 —
el A (Sambucus williamsii) — — 6. 60 -
ZRACILMEAE (Philadel phus schrenkii) — — 4.26 —
BF (Euonymus bungeanus) - - 3. 66 —
TR (Acer tegmentosum) — — 1.91 -
XM 2% 3 3% (Viburnum opulus var. calvescens) — — 1.91 —
KA J (Physocar pus amurensis) — — — 35.71
e # M i ( Deutzia glabrata) — — — 18.75
KM (Acer tataricum subsp. ginnala) — — — 6.25
B4 F (Rosa rubus) — — — 4.46

HRE WM& F (Carex duriuscula rigescens) 38.56 14.33 38.55 4.15
INHFE (Aegopodium al pestre) 18.67 20. 38 — —
W F 7 (Fili pendula palmata) 17.43 26. 42 — 4.35
Bk (Stellaria media) 8.67 12.62 9.18 —
W B G 55 R (Athyrium brevifrons) 5.39 9.78 — 11.23
BT Bk (Gymnocarpium jessoense) 3.87 — 16. 60 —
595 B 5 (Carex ussuriensis) 2.89 — — —
Bt SRR (Urtica angustifolia) 1.55 2.68 -
A6 K 3E (Cardamine leucantha) — 5. 80 24.91 27. 83
INHFE (Deyeuxia purpurea) — 3.09 2.77 —
K4 R (Impatiens noli-tangere) — 1. 84 — —
142 F (Parasenecio hastatus) — 1. 56 5.23 -
FEM B 5 (Carex siderosticta) — 1. 49 2.77 14.89
AR A6 (Anemone cathayensis) — — — 11. 00
[a) 3] ( Equisetum arvense) — — — 10. 47
SRS B (Maianthemum bifolium) — — — 10. 20
B (Ranunculus japonicus) — — — 2.74
I (Geranium wilfordii) — — — 2.36
6 5 (Rubia cordifolia) — — — 2.03
Fff 3% (Trigonotis peduncularis) — — — 2.65
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Table 6 Species diversity of understory plants in
B. platyphylla natural forest
N AR

Kt

D H' J o D H' -
F-CK 0.79 1.73 0. 89 0.77 1.75 0. 80
F-T 0. 66 1.19 0. 86 0. 84 2.01 0. 84
S-CK 0. 90 2.51 0. 89 0. 80 1.77 0. 85
ST 0. 80 1. 88 0. 86 0. 85 2.23 0. 90

:D g Simpson £ F Y48 405 H A Shannon-Wiener £ £ 48
BsJ . N Pielou ¥4 EHEHL,
4.2 REEEKMHKTERENMEREEHRHEM
EEENZN

A5 AR R HEAR R 5 R F-T.ST M
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BRI HEAR TR P BOLECR D EE =T K
(] £ J R 28 8 B AR, D't B8  Tif 15 o 4 2 B R A
ARG R 3G 20 08 s AL EOLA g R 5T
T i R 58 A2 T, T BOE JE OB AP ECE T R Ry Ja
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DL I REAAE ) = 5 BE S . (H R AR B R RCR B
AR A —E NHHAAK T R 2 A0 BAT sh 8
it B2, AT 1 2 S A AT A BE R R IIIEE
AN (8] LS AR A ) A A BT o FEAS 410 o] e A A
IR . N TR I HEAR T SR I W R
PE 5 R4 T A f A OG  A I A b R A X
T, GO MW 6T BE & TP MR R A
W,

— e PR AR A AE W) 22 R 1 15 B R A
8T HG 0, XF EA A W 60 5 e B S 6 T
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Pielou ¥ &) FEARHI T . 7 b o i 8] A5 9 A ih
T RPREAR N 4 B, EOECEE B A3 BRI NS 66 R T
FEAR R AH AWy b b BRAEAE J5 b g OB 14 IR
910 WA BEREAR, S BUE Y Z FEPE IR, BlHh 55
BE AR R AU AR 114 BRFFRIRZE 56 tk L 284
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