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Effects of selective harvest on.community structure and dynamics in a mixed

broadleaved Korean pine forest in Jiaohe, Jilin Province

FAN Chunyu, ZHANG Chunyu, ZHAO Xiuhai”
Key Laboratory for Forest Resources & Ecosystem Processes of Beijing, Beijing Forestry University, Beijing 100083, China

Abstract: Forest management, can be used to optimize stand structure, and it is an effective measure to regulate forest
productivity and species diversity. The influence of selective harvest, which is an important method of forest management
influencing the structure and dynamics of forest stands, does, however, not achieve consistent results. Accordingly, there is
an urgent need to_use more comprehensive data to study selective harvest and the change in forest stands after harvest.
Following the protocols of the Center for Tropical Forest Science forest dynamic plot, we constructed a 42 hm® plot in a
mixed broadleaved Korean pine forest, located in Jiaohe, Jilin Province. We selected 19 ha of the plot to manage in the
winter of 2011. The study was based on the managed plot, describing the harvest events using simple numeric variables and
analyzing the change in the forest structure before and after the harvest event. At the same time, using the data of the second
inventory of the plot after 5 years, we compared the mortality and recruitment between the managed plot and the control

plot, which had the same habitat conditions at the stand and species levels. A linear mixed-effects model was employed to
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explore the effects of harvest on the growth of individuals. The results showed that the harvest intensity of the managed plot
was 5.4% , as computed by the basal area. The species most influenced by the harvest included Acer mono, Ulmus
laciniata, Juglans mandshurica, Carpinus cordata, Fraxinus mandshurica, and Tilia amurensis. Canopy tree species were
harvested almost exclusively, whereas only a very few shrubs and sub-canopy trees were harvested. The harvest events did
not noticeably change the species composition and diameter at breast height ( DBH) distribution. During the 5 years, the
stand density was lower than that of 2010 in both plots. The mortality of the managed plot was lower, whereas  the
recruitment status was not better, than those of the control plot. The basal area increment per year of the managed plot was
larger than that of the control plot, indicating that the thinning resulting from harvesting promoted the growth of trees. We
entered the predictors representing harvest intensity into the model and found that the DBH was the most significant variable
for the growth analysis, followed by the asymmetric competition factor. The predictor representing ‘harvest showed a
significant effect only for the growth model of T. amurensis. In general , low harvest intensity had littlé effect ‘on the structure

and dynamics of the community, whereas the radial growth of different species showed various responses to‘selective harvest.

Key Words: selective harvest; stand structure; harvest preference; dynamics; linear mixed-effects model
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Table 1 Composition of speices in managed plot before and after harvest

s 2010( fXHif ) pre-harvest 2011(4%J5 ) Post-harvest
Species FHMtE/ em AR R FEE /% X2/ em AAXT PR/ %
Average DBH Relative superiority Average DBH Relative superiority

AN Acer mono 14.47 17.88 13.38 16.83
¥ Pinus koraiensis 21.87 12.86 21.77 13.27
A8 Tilia amurensis 24.54 12.19 23.68 11.98
Wl Fraxinus mandshurica 28.79 11.75 28.28 11.85
B Juglans mandshurica 28.42 10.60 27.30 10.35
F 4 W, Acer mandshuricum 10.89 7.13 10.45 7.21
TF-4:H Carpinus cordata 7.58 4.55 7.44 5.12
YBHS Abies holophylla 23.14 4.29 23.10 4.44
S Ulmus laciniata 11.34 3.42 10.85 3.46
215k Quercus mongolica 24.60 3.14 24.22 3.21
WAHE Betula costata 25.48 2.83 23.82 2.70
i Ulmus davidiana var. Japonica 12.63 2.38 12.07 2.35
KR Ulmus macrocarpa 18.39 1.25 18.11 1.28
Wt Tilia mandshurica 17.25 1.08 16.96 1.11
IKMIAERK Sorbus alnifolia 13.33 1.05 12.41 0.98
FTHIBR Acer triflorum 19.41 1.04 18.65 1.00
F ) Populus koreana 54.80 0.78 54.80 0.80
B BE Phellodendron amurense 19.63 0.49 19.42 0.50
FHEWK Acer tegmentosum 9.25 0.36 9.20 0.39
FH% Populus cathayana 51.55 0.30 51.55 0.30
1 #E Betula plaryphylla 18.73 0.20 18.73 0.21
GO T F Syring areticulata 4.70 0.16 4.67 0.31
114 Populus davidiana 25.45 0.13 22.91 0.13
Hi2E Padus racemose 5079 0.13 5.79 0.17
#EBMK Acer barbinerve 3.27 0.03 3.27 0.08
AR Maackia amurensis 17.87 0.02 17.87 0.02
FZE Rhamnus davurica 6.47 0.02 6.47 0.02
R DA Euonymus verrucosus 3.25 0.01 3.13 0.01
EHE Corylus mandshurica 2.75 0.01 2.75 0.03
1T F Malus baccata 5.49 0.01 4.35 0.01
WP Euonymus macropterus 3.42 0.00 3.37 0.01
AEHEN Acer ukurunduense 5.35 0.00 5.35 0.00
ZR LM Acer ginnala 3.50 0.00 3.50 0.00
ZRAC LA AE Philadelphus schrenkii 1.94 0.00 1.94 0.00
AEHIMI Eraxinus thynchophylla 4.00 0.00 4.00 0.00
S ARZL A Lonicera maackii 2.88 0.00 2.88 0.00
INEIIER Deutzia parviflora 5.00 0.00 5.00 0.00
ST Total — 100 — 100

ARSI F50E - 0 b v D TR L s T T R

TEPEAR R FZRI Pl eh | EARBRAYEEOGR BE 55 (109% ), ~FX0%5E hm® BRAMA Hy 7.1, RARM AR FR
AL 20 15—35 em (%2) o AHXT rG {H, £ DRI rN ELEAR, (A 0.01-0.04 , A8 FR 73531 I =5 7
T AR IR 25 B2 1 BT H i 1 R ARG B, MK MRS 4R 09 NG (67T LUR BRI 202 vh AR AR
(20—40 em) M 0T @i AH LR 7, /MR G o5 4 R 22580, SR A A M oo W T BR L Bl s, 20 T el
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Table 2 The selective harvest events for the major tree species in manage plot

EBRFH N/ NA/ NH/ GB/ GA/ GH/ BhJZ
Major species (stems/hm?) (stems/hm?) (stems/hm?) (m*hm?)  (m%hm?)  (m*/hm?) e N NG Forest layers
K b 45.9 45.3 0.6 3.8 37 0.1 0.03 0.01 0.67 iE )z
£ 62.8 61.2 1.6 3.9 3.7 0.2 0.05 0.03 0.6 b ST
BBk 413 459 1 3.4 3.2 0.2 0.06 0.02 0.33 MR
T4 249.2 247.2 2 1.6 1.5 0.1 0.06 0.01 0.17 BN
SESi1 137.1 134.5 2.6 2.4 2.2 0.2 0.08 0.02 0.25 iEZ
2414y 56.1 54.7 1.4 1.1 1 0.1 0.09 0.02 0.22 M
EA 188.9 181.8 7.1 5.8 52 0.6 0.1 0.04 04 VINERA

NB ARFRAT I I s VA RAERAR IR 1 NH ARFER AR 48 5 5 OB IR AT 42 B M s 9T T B85 AL ARG (5 483 2 LA Mg T T A
GH ARFERARFE 5 L WU s W AT A 5 2 b A 1R PR EE (M e T L) 7 167 Py o

0201144k O 201 14E4R &

£y 44 SRR Tk AR
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150 FM. A 1000 H ] H 1000 17
1500 A i
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3\ﬁ 0 . 0 - 0 ! ! ) 0 !
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S
g
g 5 AR ki Kt A9 LA
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Fig.1 The DBH distributions before and after harvest in the managed plot
IREAEAREURTRART BRI, IR G 38 @R USR AR

RACKTE , PERIE sh 31 A B i O3 32 R B A AR 900 A 25 4, BB 9 A8 9 o0 A B B ARG AL FE 20—
30 em/h I ; LL AN, BRoK AT SR 22 I DL B0 TR A A AR A 4 R £ J UG, BRI AR ER
TR TR AR AR (A (B 1) o MR SRR, 246 T 22 B5OR i 114 5 2 i 28 e 7% 5 AN BH I
(£1).
3.2 BT REE AR
3.2.1  BEARABET AR Y 50

X HERE M A AREIE T 30095, 5@ T 17 B 25 )& 37 #h, MWIFR A BOR T , BR A U ERZ= Fn SR ARk LUK, X IR
R bR 75 0 L 1) 40 o 20 IR AR — 3, b 20 SRR | € A L A i A0 N 5E A ) A A A RE 4R T
10% , 52 [ 2T A AR =24 B
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Table 3 Dynamics of the control and managed plot in 5 years

RAKHIRRM R RAUGHRWEEE 2015 FFRRI R RE AR R
FEHb Stem density Stem density Stem density FH R % A Average basal
Plot pre-harvest/ post-harvest/ in 2015/ Recruitment Mortality/ % area incrément/
(#k/hm?) (#k/hm?) (#k/hm?) (BAI em?/a)
ZHE R 1089.3 1068.9 971.6 6.7 17.5 7.89
opistes il 1308.5 1186.0 8.9 18.3 6.24

THPRABET RN T B/ FET- R 5 2010 4R BRM 2 L

TEYIFRF- b BEARZ YR AR B BAR S LT BOR, ANFR B M 228 e M IO R P AE T A
T RN o3 R A [FT R4 00T LI R B, AR T F2 38
RAEAE/MEHAR . WSO | 55 YA 0 22 B 2 (04T — & RO R OGHE , ZRERBIWI AN ST BBk

SR AT 43 A E) T 50% F1 44% 444304 1A 43 FE i

[RI, SE T R APk ST i 2 A SR, — 3 Z A R A IEAH SRR AR (r=0.7977 ) .
FEBMA LT RN T HOE i MR A 5 AR SE B R

TEPIHRFE L
SRR, TR O R OC TR BRI

S, BT PR PR LR T B . X LU PER A S, SRR A S AR - PR bR ISR A A R IR B SR T (3R 4)

®4 ZEFMIREBYFKTEHESIT

Table 4 Dynamics of species in'control and managed plot

X HEAEH control plot

2B manage plot

L/ £ 2010 £ ¥ 2015 BT PN £J¥ 2010 Z B 2015 FET i EiF [
Species Abundance Abundance Number of Number of Abundance Abundance Number of Number of
in 2010 in 2015 dead stems recruitment in 2010 in 2015 dead stems recruitment

AR 5459 5063 782 386 3590 3138 648 196
T4t 4726 4650 406 330 4735 4416 582 263
EER 3416 3356 522 462 2605 2478 388 261
ZEHTH 1989 1325 783 119 780 476 323 19
S 1552 1369 205 22 1194 1042 171 19
HEEm 1453 1518 634 699 383 473 194 284
K i 1332 1231 106 5 872 795 78 1
EAR /N 1228 1155 98 25 1287 1164 141 18
HIBERK 1216 1155 62 1 898 811 88 1
i 1161 1006 198 43 643 514 154 25
240-Afi 982 916 153 87 1066 950 207 91
ERwiiLt 756 671 103 18 140 135 11 6
T 620 600 365 345 175 197 99 121
T 585 533 56 4 264 242 23 1
Bl 437 402 60 25 31 19 12 0
IKAAEAK 435 376 60 1 213 197 32 16
iz 405 282 165 42 232 130 111 9
MR 390 39 353 2 215 166 51 2
H I 318 264 90 36 252 160 98 6
HE 300 259 41 0 261 215 46 0
FIHE 272 249 24 1 35 28 7 0
KM 205 184 26 5 175 147 35 7
AR 196 144 54 2 4 2 2 0
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X BEREHL control plot 22 E FEHL manage plot
Yy £ 2010 Z ¥ 2015 BET-HE R Z i 2010 Z % 2015 BET Uik s
Species Abundance Abundance Number of Number of Abundance Abundance Number of Number of
in 2010 in 2015 dead stems recruitment in 2010 in 2015 dead stems recruitment

IS 112 101 16 5 385 367 22 4
HiBE 104 89 16 1 81 70 11 0
SEATk 77 56 27 6 — — — —
wTF 68 66 10 8 20 13 7 0
SRR 56 32 30 6 52 40 26 14
iY77} 54 43 11 0 12 10 2 0
W 40 15 31 6 50 28 31 9
AEHE 40 29 16 5 9 6 4 1
W 34 33 1 0 18 15 3 0
Hh 25 21 4 0 8 7 1 0
AR 22 17 7 2 1 0 1 0
P 11 9 3 1 1 1 0 0
/N i 10 9 1 0 1 1 0 0
Atz 6 5 4 3 — — — —
SHRT A 2 2 1 1 5 7 0 2
AL ILAEAE 1 4 0 3 3 1 3 1
At 30095 27278 5524 2707 20696 18461 3612 1377

ER2Y LD B TR NS R A LT 712N

322 BARREAARAER AR

37 ) s R TR AR ) 28 A RS e P 6 2 DRI R ( BA) S B I T, 2B RE L BA Y350 1.12m%/hm? | Xf
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PEEFERT RIS o0 2 SR AR T Al et & BT — B 25 5 (1R 3) |, (A K IR SR B A 22 8 R v
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= 37
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34 36 - 0.04
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Fig.2 The change of the basal area of control and managed plot
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Fig.3 The comparison of basal area increment between the

control and managed. plot

®5 ZMBEAMNERMETEMNNS AEENRETEE

Table 5 Summary statistics for response variables and a subset of growth predictors of the LMMs

i BAL/(em?/a) DBH/cm BA7(ém?/hm*) relBAL d/D

Species mean SD mean SD mear SD mean SD mean SD
BES 4.67 9.72 9.84 9.77 19.13 6.27 0.92 0.13 2.35 1.46
R 22.72 18.74 28.9 9.85 19.05 6.78 0.63 0.23 1.99 1.32
AL i 5.31 10.84 10.60 10.84 18.76 6.76 0.90 0.17 2.17 1.41
T4t 3.48 6.99 7.26 5.00 19.01 6.23 0.96 0.06 2.12 1.13
AR 7.6 15.90 13.19 13.29 19.14 6.49 0.85 0.22 2.16 1.29
piNiif ] 24.97 22.19 29.08 13.67 19.36 6.26 0.61 0.29 2.05 1.15
SR 16.14 19.39 25.95 13.15 19.24 6.41 0.69 0.27 1.95 1.20

*6 LHUEREUEEREEZHNETFRERTFNGITE
Table 6 The significant predictors and the model-fit evaluation statistics for the LMMs

YRl Species R [ F Significant factors R? AIC

SRR DBH DBH? K relBAL 0.46 8035.1
Ak DBH DBH? relBAL 0.29 3183.3
el DBH DBH? TK relBAL 0.58 1371.8
T4 A DBH DBH? TN TK C P relBAL 0.30 5913.9
ERBE DBH DBH? relBAL TK K 0.56 4350.8
yNER DBH DBH? relBAL 0.56 997.8
SR DBH DBH? d/D rel relBAL 0.45 1424.9

4 iFig

4.1 FAXHMRIT R
AT I AR R AN A BEAY 22 B A, YA 2R U R 2D PR 3k 77 2 3 PR ObR o 2 R T B AR5 1 22 A )
R, TCTE 853 R ML 25 7™ 7, DR 30 U105 AT 138 e VR R b 7 45 A o R LD AM AR IR R
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