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WE: BTG HHRARERIBAFNT 0, THLLSERRPEHETRRATZALE, SRERKEK, ks
A#thE, BHUAMBEZAEA A ETLEL, ATIY EFE MM X 43k % ot Larix principis-rupprechtii (4 # 4k 15
A, PERAR25A, ERAMKIBFAVAFTRAE, LR EKRRE(T, 8, T 22 EE& 10%, T, & EEAA
20%, Ts & B 4% 30%, T, 4% & 1A% 35% ) Fot5 AL 3% (P 22 EAS KL, Py P BS54 50%, Py & FEASH 66% ) 3+ +k 4
AR(BE, MG, ERE)OY R, EREAW: ISFAKRSIERIaZARZT(V)MIAKRERGHIBEIE MY 2
AR V(T)<V(T)<V(T)<V(T,)<V(Ty), V(PO)<V(P)<V(P:))., 22 A #kHi T, s, TREAK TN
AR IR JEIG o i, V(To) >V (T)>V(T) >V(T) >V (Ty) s BEAS AR B3 A d )y, V(P)>V(P)>V(Ps), 38 5
Ao T o, EREBAERTHEMMKRE QI Mg, V(T,)<V(T)<V(T)<V(T,)<V(T,); FA5H % E 13
ImERBE AR, VIP)SV(P)>V(P), bS5 M RBEAERXLZHE, 15, 22, B FAEM3a b A kEH
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Growth of Larix principis-rupprechtii with thinning and pruning
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Abstract: To promote tree growth, increase timber reserves, and decrease the scarcity of timber forests, this
study identified the influence of thinning and pruning on tree growth indexes and provided a technological basis
for tree growth through artificial forest tending techniques. For the Saihanba area, treatments of Larix principis-
rupprechtii forest types [young forest of 15 years (a), middle-age forest of 22 a, and near-mature forest of 38
a], of effects of different thinning intensities (T¢-no thinning, T)-mild thinning-10%, T,-moderate thinning-20%,
Tsy-severe thinning-30%, and Ty-extremely severe thinning-35% ), and of pruning intensities (P;-no pruning, P-
mild pruning-50%, and Ps;-severe pruning-66% ), on stand growth (DBH, tree height, and volume) were re-
searched. Results were as follows. In the 15 a stand, volume growth (V') increased with an increase in thinning
intensity [V (Ty) < V(T,) < V(T,) < V(T,) < V(T;)]; and with an increase in pruning intensity [V (P,)
< V(P,) < V(P3)]; in the 22 a stand, except for T,, volume growth decreased as thinning intensity increased
[V(Ty) > V(T,) > V(T;) > V(T,) > V(T,)], decreased with an increase in pruning intensity [V (P;) >
V(P,) > V(P;)]; and in the 38 a stand, except for Ts, accumulation growth increased with increased thinning

intensity, [V(T;) < V(T,) < V(T,) < V(T,) < V(T,)], but with pruning intensity [V(P;) > V( P;) >V
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(P,) . For age and thinning intensity, the maximum volume growth for 15 a was V (T, + P,) (2.10 m*-hm™),
for 22 a was V(Ty + P,) (1.13 m’-hm™), and for 38 a was V (T, + P;) (0.63 m*-hm™). This study identified
the influence of thinning and pruning on the tree growth, and guide the application of artificial forest tending
technique for tree growth. [Ch, 6 fig. 2 tab. 24 ref. ]
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R B E B I FLHE A 26 2 4, ERARARTE AU 19 545 75 hm?, ZRARE Bl 137.21 {2 m’, A
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JETE W FAR T 8 BE X O 5 000 Bk -hm™, 22 4F A= AL & MRS AR 4325 BE 3 Ol 2 800 #f -hm, 38 4R A 4Lk
B AR50 %85 B 358 870 Bk -hm™, 2010 4F 4 JF iE 47 [ @ bR RE b i 52 B, Horpr 15, 22, 38 A by 45 i
BTAS e E A, bR EAE L TE AR O 20 mox 20 m,
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95 10%(Ty), HEE 20%(T,), 38 30% (Ts), W5t EE 35% (T) X HR(To) o 45 A M bk 7= s b, A Ff
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Table 1  Investigation information before tending

Hhike/a 15/ (B -hm™) ¥ 4% /em FHEI B /m g $h/m
15 5 000 8.64 7.80 1630
22 2 800 11.40 10.07 1630
38 870 21.97 17.50 1630

R 2 AR LI FEIT R A TR E XTSRRI A E

Table 2 Different ages of Larix principis-rupprechtii thinning and pruning treatments

Ml /a pusiil BRI AR T, (R AR T, AR T, e H (] 44 T X HE T,
BB P, P+ T, P+ T, P+ T P+ T, P+ T

15, 22, 38 5 K Py P+ T P+ T, P, + T P+ T, P, + T,
EE AL P, P;+ T, P;+ T, Ps+ T, Py + T, P+ T

PeIOPRUEAR 1 MR- AR VR AT A, 135 Bt , 3 135 BRERMEA o 38 5 % A A 9 20 BT EA T MR OR B4 R
MR, 255 bR BETFEE ARy B AR, BTG B4 R ] Excel 2007 J¢ SPSS 20.0 #4748 34047, R
FLN R T5 2270 M7 (one-way ANOVA), XU F 5 22 70 #r il Duncan $EEAT77 22 0 i M Z F LA
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3.1 EEXEIZETREE KA

3.1 ka4 e g e R A K Hm AR KRR RO ar
MARAE KRB P LG, IR R R . AT A) £ B2 XA
[FIARIE AR s ma AN TR] (BT 1) o 15 AEA et i it s N TR 42
(D)3 a BAEKimk D(Ty) (1.41 ecm)<<D(T,) (1.50 cm) <D (T,)
(1.51 em)<<D(T5) (1.60 ecm)<<D(T,) (1.88 cm), [ [a] {50 &
3G 9k SRR W E e, T Mfe 3 a BAERKERK, 2T
WAz (/MBI 1.33 4% 5 22 4R MOR Mg A2 B A KB BR T, 41, :
Bt o () £ o B2 1 15 s i 5, D(To) (1.01 em) <D(T)) (2.47 cm) T, T, T T, T,

BEl15#E4 B2244 O38F 4

i 4% 5 A= K E/em

<D(T5) (2.83 em) <D (T,) (2.84 cm) <D (T,) (2.89 cm); 38 4F il Al 52

[Fi) % b 18] A [] =7 BE R 7R 7E 0.05 7K - 22 53 2
AERARRAE 3 a BAK AR ER Ts Sb, Bl [B] £ B2 A9 3 L 3%, *u[ﬁj?ﬂﬁ%%ﬁjmﬁgu

e, K D(Ty) (0.44 ¢cm) <D (T)) (1.26 em)<D(T,)(1.73 ecm) B 1 J#EE A K Z xR IR B89 6 5
<D(Ty)(2.04 em)<D(T3)(2.25 ¢cm), T; Mgtz mtKEH AN Figure 1  Response of DBH growth to thinning
2.25 em, £ [R5 2 IAEAE B35 22 5 (P<<0.01) o 3 DAk I S A K& D (22 a) (241 em)>D(15
a)(1.58 ecm)>D(38 a)(1.48 cm).

312 BT E T AN R AR a X [FE A 5 B Ab BRAR ALV A AR (D)3 a SR K
AT, AR AR R AR 1S R4 D(P) (177 em) >D(P3) (1.51 em) >D(P,) (1.46 cm); 22
EA R D(P)(2.53 em) >D(P,) (2.42 cm) >D(P5) (2.27 em), BEMEERFESE SR MRS, Pyl AR A K
e RO Ps(l/MED B9 111 A5 38 4R A2 D(P3) (173 em) >D(P,) (1.36 cm) >D(Py) (1.34 em), FfifE K5
JERGRMRE R, 5 22 4E A PR, P AR S KR P 1.29 £, 22 4EAEFI 38 4R AR bk AN
AR A A% 3 a B4 KB 25 57 B3 (P<0.05),

313 A&, BHEAAMRBREZA R ELE TR EERYG YR EFERIE T RIRE 3 a BAK
AT Z IR (EA . BB M) T 220 M, A5RFEW] . FUA RMIORIMR S B 9 2% 58 HLAT FOA i A2 S A= 1
R R 2R (P<0.01) . XF 3 AMER A A 08 & 450 M A2 A B e A (18 2), A3 15 44
PLT+Ps ffe AR K R R, A 2.51 em, Te+Py /bRy 1.27 em, A 22 OR 35 22 4R AR DL TP,
Mofe B K E R R, #3.02 em, To+Py /R 0.92 ecm, Te+Py, To+Py, To+Ps 5 H AL A AE B 25 25 &
(P<<0.05); 38 4ELE LA TP, 942 S AE KA I Rl 273 em, To+P, fie/h g 0.4 em, Ak B ) 25 57 g 35 (P<<
0.05),
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Figure 2 Response of DBH growth of 15, 22, 38 years old Larix principis-rupprechtii to tending
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32,1 RRA AR FE AR FH A K Ha W E R IEN AR
ARROA EEARIRZ — o B (H)3 a A K o] i) £ o B2
e 7 LI 3. 15 AF AR ARty A N MR i i A K it Ry H(Ts) >
H(T)>H(T,)>H(T)>H(T,), KA ] B 3 o A 2 )
HEIGSE A, T mE AR ER K, 155 m, Rk
ANTy (L7 m) By 1.32 /%, #5457 B A0 B ] 22 5% 8 1 2% (P>
0.05); 22 4F A MRORRY i B A K o Il 2 () £ 3 32 %) 348 i 36 B
FeH G WS, Sy H(T,) (1.49 m) <H(T))(1.82 m) <H(T,)
(1.93 m)>H(T;)(2.03 m)>H(T,) (2.10 m), T, #f 5w K &
K, R d/N To(/IME) 1 1.41 £, S4EH [R5 1 1] 22 55
AN E(P>0.05); 38 4FA M = B A K ER Ts 4b, BEA R
S MG sR R I ON SR S v e, S H(Ty) (1.58 m) <H
(T)) (2.01 m)<H(Ts)(2.33 m)>H(T,) (2.59 m)>H (T,) (2.99

BE1544E @22%; 0384

T,
1] 1 5 J&
[7i % b 8] A [) 7 B R 7E 0.05 JK F 22 57t i
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Figure 3 Response of tree height growth to thinning

TH TI

m), T, B @AKok, Eim/ME To (1 1.89 £, [RGB Z M AF AR B 3 22 5 (P<<0.01), 3 ki
B A K g H(38 a) (225 m)> H(22 a)(1.87 m)> H(15 a)(1.35 m),

322 R E AR ZEKGT R BEXTRITET AR 3 a BAEKERFW . 15EERH
(P3) (1.47 m)>H(Py) (1.31 m)>H(P,) (1.26 m), A& A% 58 B 4 0 52 S0 05 3G 8 9, Py B A K o o
KR /ME Py 19 117 4% 22 44k H(P;) (2.08 m)>H (P,)(1.88 m)>H (P,) (1.66 m), 5 15 4 #a#
FATE], Py A g A K i i K2 Po(i /M) By 1.25 5 38 4F4E 2y H(P5) (2.35 m)>H(P,) (2.34 m) >H (P))
(2.06 m), BEAEK B G 3G KA, Py B AR R i KO /M Py 114 £ 38 AR AR bR or AN
B 5ok B [ A A 3 2 5 0 15 R 22 AR AR MRORAE 38 R MR 405, B RO AR Ko — e e, B
FEEB R R E LR T MROR MM FEARL, [RIES3G I T AR B B, Omi e s MOR By 2B 4 . 38 4R AE
ARG 3 O 5, A8 Al X A 53 40 e B A 0 3 A R BSOSO B R B AR, W R KR

B,
323 Bk, BHEARB R LA B LR FZ AN S AE KRG MIEFERIET AN E 3 a AR

BT ZHER (&, B AR5 22 Mg SRR FUA AR AIAR S X R i B AR i e B i 2 25 0
5 (P<0.01), BEH &SR RKEREIEESARE, W& B WREIAFES TR, il X 3
ARG AN ) 38 B 1A v S A R A 2 BT L AC (18T 4) - IS ARAR LA TP, B BAE KB OR, 4 171 m,
To+Py e/, 092 m, KA 2Z 55 AR E; 22 4FA D TP, M AE K | K, 5 2.66 m, To+P,
AN, N 127 m, BALEN 2SR E 38 AL TP B AR KR i KR 375 m, TP, fi/hh 1.26
m, AbPE]2E 5 i 2 (P<<0.05).
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Figure 4 Response of tree height growth of 15, 22, 38 years old Larix principis-rupprechtii to tending
AR AR AL T A N bR B AR A K i i ] s B ) 48 ok
PRSI H A V(T) (0.15 m*hm?), V(T))(1.02 m*-hm?),
V(T,) (0.89 m*-hm™), V(T;)(1.76 m*-hm=), V(T,)(1.64
m’-hm?), Ty 3 BUEA KA B KO To (B /MED B9 11.73 A,
To 5 Ts A Ty 22 5 . % (P<<0.05) 5 22 4F A MOABR T, 5,
B ARG R B A ) B A 1 I B2 g e, S V(o)
(1.00 m*-hm=)>V(T,) (0.95 m*-hm™>) >V (T;) (0.90 m*-hm™)

w

Bl1sE4 B84 O38FE4E
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EREARKE/(m’ s hm)

-1 L
>V (Ty) (0.78 m*-hm™) >V (T,) (0.67 m’-hm™), T, & FLE& T, T, T, T, T,
ARKERK, & T, 1 149 £, #5307 kR B R 22 5o 1) 4 5

B3 (P>005); 38 A MR oo, RLEE K pzy IR0 005 AP R,
5 3 BB TS0, V() (049 mi+hm) >V (Ty) (036 MPIFHRARI A0
m'+hm®) >V (T)) (0.32 m-hm?) >V (Ty) (030 m*-hm®) >V B 5 &R 3 a G2 KEFFRBELG A5
(T3) (0.26 m -hm‘z) T, N N ﬁ T, 19 Figure 5 Response of tree volume growth to thinning
1.88 5, TSR R AFAE @225 . 3 ARG B BLEAE KA V(15 a) (109 m*hm®)>V/(22 ) (0.86 m’-
hi) >V (38 a) (0.34 m'-hn?) . 13RS5 FEATA s Sl 95 A 45 B GO AR B 3 a B2 KB AR B £
56 B B M3 0 o FEILIED L AT R A AL BB A I RMOR AR AR s ), DAk N a4, AR A
FERIRI, HETAR AR B R A S

332 MSAAERFTRIRETAGY A BEOTEILEMRER 3 a BARKEREm . 15 F4EFH
FEAEER V(P;) (1.36 m*-hm™) >V (P,) (1.05 m*-hm?) >V (P,) (0.86 m*-hm™), Ffi & K 5k J& 54 5l 52 38 K
g, PR B R RO PR 158 475 22 a AU AR (LD V(P1)(0.92 m’-hm™) >V (P,) (0.86 m’:
hm?)>V (P;)(0.80 m’-hm™), 5 15 AFADBIAM S, B BR3P AU KRRk
J Py 15 fiF5 38 4R V(P (0.37 m*+hm™) >V (Py) (0.34 m*-hm) >V (P,) (0.32 m*-hm2), Hfif&k
5 JEE 9 A ST R S S, PO E BLEE R ROR, S P 9 116 7 3 MR AN [ B B0 i) 22 S 2
% (P<0.05).,

333 MR, BEARER X ZA SRR R EREER TGP0 A RIETRERBERK
EHEATZ R (FA L B R M) Tr 20 W M Z SRR . AT (R PRORIbR i B 2 58 A X 38 AR E
AR B AR 22 5 (P=0.001<<0.01) o X 3 MRl AR PE A HE A L 3 a BRI AT LB (T 6)
15 AR 2R DL Tt Py S BLEE KRB R, O 2,10 m*hm, S Ty+Ps e/ (0.17 m-hm™)Y 12.35 %5 22 £/ 1A
TotP, H RS EK AR, % 113 m'hm?, & TP, /0 (0.51 m*~hm?) [ 222 455 38 45 7L L TPy 3
BUBAE R Ky 0.63 m*-hm™, & To+Ps fie/v(0.14 m’-hm™) (15 4.50 45 3 MRl 25 30 & 4b B 1A] 22 52 A
¥

4 itk
TE— SR, PRI 3 o 2 K LI 3 A 9 I S R 5 D T R B A7 2 4 D
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Figure 6 Response of volume growth of 15, 22, 38 years old Larix principis-rupprechtii to tending

Xf[E =AM, E—ERTRELEN, HARERM, AR, i 556 Rl A B 24
Fe, REARAERKREZE LA, AR AR KON s E AR B O, )2 X A A A R 5 A R
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B AR T R B TR B AR A KA oy Y QR AR AR T 5, BRI R AR o R K O R
TN B G, B B S 0 ORI LRI R A, IR R I AR KR AT ARG, BT
() J A AT B i B s v

1S ARAARAE VR E A R BB A AR 3 a BAE KRR, B AR AR i ie B A KR T
FEAERCR B AR o 22 4F AR AR ST A W A2 B A A B B A A 0RO/ 0N, T 38 AR AR AR Y M A B AR
Kot B BB B R In. T L, ARBIESE SRR ET N B BRARAE B A7 AE RN AL 9 2 15 AR
£ Pinus koraiensis N T MRECRIAZ G ELE ™S, BP 15 AR5 22 SR A oy e B RS, R4 40 DAY e )
T AR KR, TEZE I B VT AR AN BE A, RRBIH B D) 1 2 [E] A A2 ) B X ) T s
Gy, MEZM T RACY R N s s R, A T YT B AR R, AR S O, R
BEBEUG M SR EUN SR EERE R DL, R R R, R AMEAE
MY BIE, ARy T AMERT B XS D) B AR R AR, TE—E R/, R mot s RCRSF R AR gk AT
M, ST AL gn R, DT 2 B M R G R A R AR K R R I R A A R A 1 A B
Ro AR, RIS, BIEE R, MEBERTGENY R E L, (B2 RS %% RS T
ERMOG G RORBAR, BARER ERIE T2t ZE, BREDG FE TA KM RE, KM KA,
B, BEEEIEEMOAR ARG . B 38 AR MORM T AR K, BACD) I ] i B B IX B 5, B0 10 %k ] 4k
Yy o ) Az b B BELAT BN, ARG TN BB FRIEAE, B T AR B0 A KR, il 38 ARAEMOR
iy A S A A I A A AR ) o B

— 0 ] AR 3 e A R B ) R B S g, AN B ECR AR B S AR K E R B, M
R WAL A R AE KRB BN S0F AT A 870 Ak -hm™ {3 BOMA i 2B K EEAE 3 A
WM iR K s XA, RS W RS P S R ] . RS, TEE CRK
X ARG P R 0 S e AN 3, R Y AR R I A AR R I LR, AT RE 2 RLAUE S A el
ANTR], AN RV RS Ao i A AR PR S5 RO BESR A T 22 o AT I S PR W 8 0 UE 5 — T

RESEA T FEATO6E A R AR AR 4 W) H A B 2R K s AR AR e, A ad T ek, e T &R
KOG E R R Y b B =0 FH A B E I FERI FAL, AT A MR AR KR B4, X 3
Pt i R S R DT Y E N E R B L W P R X (VA R G i S 25 SN ) ey & NN T G i
ARARA AN s (B BGREE R, (AR &b, Rt A 5[] A 9 8 bROR A B8 78 70 A 48 H A K
A, WM AR S B o & B A AR B AT KBRS ARARE R P AR A, IR RE M AR A K 42
PR Y R A 22

5 5F Xk
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