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Forest management of Korean pine and broadleaf mixed forest in Northeast

China since the implementation of Natural Forest Protection Project
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Abstract: Since the end of the last century, two major changes in forest management policy and strategies have been
affecting the sustainability of natural Korea pine ( Pinus koraiensis) and broadleaf mixed forest ( KBF) : implementation of
Natural Forest Protection Project ( NFPP) and no-cutting Korean pine which was taken as a important timber and logged all
the time. However, the post-harvest regeneration has not changed correspondingly. Planting Korean pine is continually the
only one way to promote natural regeneration, while broadleaf tree species is ignored in the management systems. In order to
explore the effect of current management pattern on the sustainability o KBF, this study evaluated the availabilities of forest
resources utilization in typical KBF region. The results showed that the implementation of NFPP has decreased harvesting
quota, increased forest unit-area volume and then indirectly promoted KBF restoration. Since Korean pine has not been
harvested at around of the end of the last century, four broadleaf tree species, including Tilia amurensis, Quercus
mongolica , Fraxinus mandschurica and Ulmus japonica occupied 94.7% of total amount of timber production, however,
their growing increase in standing timber in commercial forest are lesser than that of felled lumber, suggesting that the

timber resource are getting deficit and not sustainable. While the forest management model “planting coniferous and cutting
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broadleaf” has gotten the situation worse. In the processing of keeping coniferous tree survival, a large number of broadleaf,
the four timber tree species among them, are removed because of probably affecting conifer tree live. As a consequence,
broadleaf seedlings and sapling are scarce in stands floor. In general, the two major changes has indirectly caused forest
resource restoration and increased the sustainability of KBF in welfare forest area. At mean time, they has consistently
increased the dominance of Korean pine in the KBF stands, reduced the capacity of standing timber in commercial forest,
and then decreased the sustainable utilization for timber. Out results indicated that the current forest management will tend
to rapid depletion of standing timber in KBF distribution area. Therefore, this study suggested that suitable forest

management should adapted to forest planning, management targets, stand situations.

Key Words:; forest management; NFPP; no-cutting of Korean pine; KBF; Northeast China
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WF5E XA T35 AR B K IR RS (127°29'—128°02'E, 42°20'—42°40'N) | B4R K 1L H AR 371X, 1998
AT AR ka5 St R SRR PR R4 TR HE F2 B mORE AR X R A 2 23 PR IDXRITR it AR X, L A 25 AR IX S 53h
AR X (TR AN 25 FIBR AR X (— A 25 6K) o HRHE 2008 4F AR AK SRR S A ( 2804 ) WOk, )R B
LB AN 121295 hm?, HAp BT 115823 hm?, B & FUE 2070.4 1 m’ , FRMRA A FLE N 178.8 m* . KK
AR A7 B AR R 83.7% , A EEFEN 191 m® , SFIAREY 110a, FIIH04E 30em, BEA 518 Bk, J& Al
KBS, AR 4.5—7.8°C |, 4EFF /K & 800—1000 mm, 358 Ay 1L Hb RS A €0 ZR Ak 1, S 2495 3K 600—
800m , HUHF PEAE AN LT ZTAR MR, 20 HH40 60 AFAR 5 19 42 10 T U SR AR, BRAF 1) R AR 4 R 22 502 28 0o W TR AR
DURTE LAY, 2 i) TR A ORI [l TR SS AR, 7 BRI B 9 79.8% KR MRIY F2 ZE R Fh AT 2L ( Pinus
koraiensis) , 7K MM ( Fraxinus mandshurica) ,5¢ i Bk ( Quercus m ongolica) , 5% ( Tilia am wrensis) , F:Af ( Ulmus
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japonica ) , F#E( Betula platyphylla) 55 , N T A Fh EZEAG P ( Populus spps) , B4 (Larix olgensis ) 55
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13 p#irik
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FIBRARIX Y 68.5% 1 76.1% , MHIHKF , — M AREY A0 & R (160.0 m®) B H 4 R ZR PR SE 2415 (178.8
m® ) K, H A BRAR X B — A AR EL ] X ZR MO B B s D e 2 (£ 1) . E—G0 b Ja &80, Wik
INF BN R AR R, A ARG T A 5 S AR AR T AR 78.8% , B A 70.5% . AR TS0 LA, 1 50 B X
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Table 1 Forest planning and resource information in Lushuihe Bureau (2008)

TR Area/ EH Volume/ NHTEF Volume per hectare/
e -
AR (10% hm?) (10* m*) (m*/ hm?)
Forest planning N . N
wit el %  —AMAR s8an el % —f R AR 58 S| — AR
AKX No cutting zone 216.6 18.7 100.6 460.1 22.2 204.3 212.4 203.1
& IX
R4 . . 528.0 45.6 393.8 1008.8 48.7 664.6 191.1 168.8
Noncommercial cutting area
o X
f"ﬁfuu*flﬂ:- . 413.6 35.7 409.4 601.4 29.1 591.6 145.4 144.5
Commercial cutting area
A1t/ 3 In total/ Average 1158.2 100 903.8 2070.4 100 1460.5 178.8 161.6
35 7r 1 250
—) TN EHR&E . AHTE R
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Fig.1 And volume with age class of timber forest in the three forest planning area
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Fig. 2 Forest area and volume of dominant forest types in timber forest
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FRAG — 2R 2 B b R TR RS Y T AR | 35 A A b 2 A ), X A oll sy — B FH A bR 4477 A~
INBEHR L3R 7 A RIS A 2T RN RO R AR ) IR T T T (K 2) L BRI B, bR TR RN TR
BEIFARAN  JEhR [ 2R e 10 568 J2 00 3 AR o 7 45 MR8 rp ) 5 R L 1 P 26.9% %] 85.0% , 34K 61.9% , H
HRZTAN b7 20.8% , B FEA Fl s 41.1%,

F2 —RAMKPRERNLEGORE DL L F (%)
Table 2 Major tree species composition of different forest type in timber forest ( Volume% )

FRMETD Forest types

FERRTR 2SR R AR i Mk EAR /AN Bk RIS N -8 ]
ZI#% Korean pine 31.6 11.3 — 10.9 73.6 — 67.8 20.8
B . 32.9 54.5 74.6 16.0 11.4 — — 41.1
Hardwood tree species
A1t Total 64.5 65.8 74.6 26.9 85.0 — 67.8 61.9

BRI b AT D, A, ST A IRRARCR 7 A 3 Bl A Al A K BRI, AL, SR AR IR RGBS AR s 1 IR LT A2, e A s 5 A
M, R E AT FVREARALEE LSRRI M — LBV T 10% , 28 I8 A o

2.4 BRI R MACR R (2007—2012)

XF 6a [T FE BRI HEAT AT B (=280 A ) Mol sy B Ry 407 2 2R et Hm A b B E
R 98.9% (3 3) , BARIEN X A HIBERAR /N SFH 2 A 0.3 hm , A ERE QA 70.8 m* , - FiZ R4
BRI AR Z 0] (56.2—99.1 m*) |, B AR AT X A9 2 o o 22 | T R/ N AR A3 B8 A0S R, — i A8 g N S Fiid
HIAI AT, SEXEEN B X AT AN 12.03 hm? |, FEiZ BB/ NEERSF- I H AL (13.54 hm?) W/, $#R 4K
FVE AR B BFRAR 22 K, SE AR I8 43 510 139.9 i1 100.5a, #1352 T AR A brifE, BRI E N
36.3 m*, FHIBARIR N 18.8% , )8 TARRE K (£ 3) .

x3 BAKANKLMFHERKIELAEHERER

Table 3 Basic information of harvesting stands in Lushuihe Bureau

. ALK . KRR (D) L
B T R ()  EEB(s) CREGD) e ()
PR (sd) DBH il . Logging .
Total area/ Volume/ After logging/ . Logging
) Average area/ 3 ) (sd)/cm Age(sd)/a 5 ) capacity/ . °
hm 2 (m’/ hm*) (m”/ hm*) (m’/ hm?) intensity/ %
1K Selective cutting 9004.1 12.03(3.91) 192.9(52.7) 36.7(26.8) 139.9(24.2) 156.6(40.2) 36.3(16.2) 18.8(4.3)
'%4% Clear cutting 98.3 0.30(0.21) 70.8(79.8) 34.6(15.6) 100.5(38.3) 0 70.8(79.8) 100

HE— 23 BT R, B AT AR S B A, Z0A% A, S8 1R A, SEM R A S5 A — 2 i Le ], 35 R
195 10.7%—18.8% 2 8], 51t 89.3% (&l 3) . MiHAHT AR S Bl i o LA LA B I8, DAZTAS | 5548
S BRI E B R (B 3) o BEARETE AR B RN R 4 A T AR, R BER IR K B A0, 564t , 52t iR 7
i & B LA D | B 44.9% 0807031 33.3% , FLA A %) LU B AT B3 n , v 200 B R LA n s oK #R
37.6%3¥5 %] 42.5%

TR TG I, %R 6a SR FH T ARM A 7= (A Fh 22 4 A 204, 58t AR, K i A &4, 530 o
BORARE RN 34.1%,32.9% ,16.0% 1 11.7% , &1 15 94.7% (B 4) , R, 24 51 5 - Z0A ARk e 9 0] SR
MG TR Lok 4 Fhmp B R AR LA ERLE 40em DL L, & ESRAR R 96.1% , Hrf 50em
PLEM S 71.1% (K 4)

2.5 [ rLIRARTE IR AT R

KA TR LA , 88 AT MOl 5 8 RAR B KRR B, B LR B304 31.07 5 m®, 980/ 20 21+ — R Y
11.28 J7 m® , Hob i 1 18.57 Ji /b B HETHY 5.36 71 m® /0 T 71.1%, B E RARHBLE FRAR X IR b Ak
X — PR AR R4 T D) ] SRAR AR 23 A R B Rl 1256.25 J7 m* (58 1), Hodh it 2k 5 79.6% (1 1) , A %
HRIIARA (LM, B2 AR, K IR 4T ) Y 41.19% (36 2) , A RAR AR AR S E TR 410.99 7 m?,
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Fig.3 Tree species composition before and after forest selective cutting in Lushuihe Bureau (2007—2012)

100 80 —

__ ___ 947% 71.1%80
83.1% E L
= gof T X 60 60 4{_:%
> 67.0% E s
S [T B 2
?gé 60 |- iﬁé 25.0% 2053%
@ | -
2 §S 38 2
ME 40134.1% Ez — U
g ° 38— 40—48 50+
3 R 20 s
S 4 > 124 Size class/cm
0 0 — — = 1 [] IT ﬁ
E7:14 Uy K H A9 biing) HoAth 34- 36 38 40 42 44 46 48 50+
KA 124 Size class/cm

Logged tree species

Bl 4 FRIRE KRR 4 B R H AR R £ 45 (2007—2012 4F)
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3 Wi ESH

3.1 @Kl ) LD ARG IR SR

AT S 2 R P 2 A R 43 A X R 5 kA i ) Rl JRy =2 — o 90 T 30 A 7 ) 55 1 YR AR AR 0 D5 7 A
(2004—2008 ) £ 5 | T AR FRARE X A AR 138 m®, LIS AR A A2 0 20 A X ——— 1K P L AR X 2R AR 2
B R Ry 143.7 m? i AT (L XA BRARA B Z FUEL 158 m®, DSk At SC b i, K Tl &y 1 24
B R 178.8 m”, BV R AR DX — B A MRBGA B T 144.5m°/ hn (1) . RIRMAEIZR i BRARET ALY
83.7% , Horh 46 K Z2 B0 W MR AP B R TR S AR (T 2) |, 1T ELE B G AR e o 8 558 (0 28 5% ol 7 b o v Ak SR
TREFE 65% UL F BRI, ARIELER 1L B SRR XA AR FE 45 2, Z0AN AE I 0 ) I 20 P moborb o 2581
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RAR TRESCHAT, B LI — AL Fad R ARAS . TR S0 K 18.7% M ARARIR B N ARARIX, it
10 AAE BRI R3S B T B 208 3 212.4m° , o i — B AR A B E BRIk 2 T 203.1m° ,(H
JRIEARI 300—500m’/hm* A1 LY B AR KWK W 1, i RARIITA 45.6% W BRARIX., B4R I B R AR i i i
INFAER D, B AR MO i Ak s i MR A E R R C AW B K TR SRR (R 1), &
Z SRS 5 R IX B 2 B R B R T R PR X 156 R T ) R RIS AR it e S AR i T R 4 AR AR
(B 64.3%) i AR E

Pt MR A AR IR B BUE R BRI R M AR B BUE K290 25.88 1 m®, “ LA B Y
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s AR X A AR AG ET AR E D T 64.7% , BRI T 70.9% (2 1), WX N8 X B, AR T REX T 75 AR
RARRE I BAT ELIE AR
3.3 LIRS RARNT - T A AR U5 ] Hp S A 5 )

F2 KOl JR B AR DRI BR R X, 5 AT— BB AR 2R A B L B 2 2238 51) 20.8% , WML 0 ] LUk
VE R FAAA B Rh R AR, IR A3 A AR A K R 1 61.9% 2 AT SRAR I MRAC B IR (20 A + [ ) (36 2) , WBR4EA 14.1
T P AR A AT BER AR, KT HRTRARFR &Y 11.28 J7 m’ (L8 ERAEE ) ; SE A 7.2 J7 m’ UARA
A A, R T B AT FARRAAY 5.36 J1 m® 10 24 20AM AR A BRI R (R, R AR A AROR SR IRAE
FRAE R /N T sl B R AR BR A

AT S8 BRARAFE HL ) GE T o041 & B, BEAR AT AR A3 1 B UL 193 m’/hm?, A0SR LLRA W] LR AR, WA 43
HA SRAR IR B B 75.8% , BF4FE ] RAAMAAE A K AT 3K 2.74 m®/hm®, $BEUCRAK, 18.8% H AR 7] R AR F
VEATRESE RSB0, U 13a 8 AT FR AR 1 R (SEBRARARSEIN A 20a) Y, (FUR: LT R AR, AT SRARMOAR
ERURAAE HHN 1.57 m’/hm® W 23a A AT RIFEAR 1 ¥k, T RAGE R T4 K, X e RO TR SE
it AR, GEit Bk s Al i AR AR T i (F 3 A B B ) MOl Aty T SE B AT R B U (R A R XA FH A AR
T I A 0 P 2 2 TR

AR LAEAE AR TR AL RS MR T SR AR B T AR 40944 him® | HiHR 62.69% S 3 At BObK , #% B H R
BRAR AR FIR AR BE (3 2) , 1742 BT EFERAR 1 UK, PR 5 A4 A0 R ARt B 4l e AR, — s
HRAEFE A MR AR i F X R ARG A B IR/, ZRMRK 52 IF ] 6, DR 0 < KGR 38 Je e AR (A
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