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Effects of pruning on DBH, height and volume and annual growth of Cunninghamia lanceolata
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Fig. 2 Effects of pruning on height under branches and quantity of branches of Cunninghamia lanceolata
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Fig. 5 Effects of pruning on diameter, length and volume of knot of Cunninghamia lanceolata
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Fig. 6 Effects of pruning on air-dried wood density and absolute dry density of Cunninghamia lanceolata
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3 it

ANTF] R BB RO A AN TR AE AR AT .
FRW. W, R R R T EUE )R
TETD, TR AR R 24 SR, AR F5e
BETFAREEZHIA MR | AR AR (151 1),
X AT RE R O EBUE A R LR L CO,
[ WEAEHE N, A5 1 R 55 M T AR A e £
BRI 22 2%, X S IR R P R IE BB R A2 AR Y
i BRI BRI 35 22 S a5 Rt — 2
I, BRI AS IR BE A Mg A2 . A% s A BRI 4R
AERERARE RS, WRNBEREAEL R
RATEERDCEAERIRE SR AR AMEEER . —
FRemi & L BER I, AT 3 A R £
K, BT BB, [R5 BERE AT
SEIRE TR, & AR B3RP0 SRTTARRIT S
KB, A2 R RRG L SZ A A 5 A 52 M A
(K 3)o X al fEJE R O ABIE 5 A2 AR bR 28 2
(2mx2m) MXFE R, THEAS AL BB
JE B MA SZ AR B B . T ORAE AR R BLAE
BT LU IR (6 m x 6 m ) ARAM B 116 it
FE, X (3mx 6m) ML RELM .

T BRGNS B AR I G .
W, RARA R RGBS BT R BRI k= H.
AREHATCE R IZ %, HA—E/ H BhE
J1, ALk A ST AR Wang AP0
MErE RN, ETERAMTEBESDEE,
WA TR AR ABED) L, KB A B
AR R R 238 i TR R T (E5),
RUMBEARS TR 2 AR A K kB 18 ) 25
K, BHAE T TRORRSHER, M T EE LM
g & S i BE TRt R N SR TR R TSRS

JE, XATRER Y AFlid e S v A KA AR
HBCAE AL NHRIE S I SeA T RO IR T8, RII7E
B BATE IR OU S B B BOR AN, ARBT TR
SRR IL, BEIEBCREERN, SRk BT R
FWD, BEECTECE RER (K 4), 1Hh, &
JEREE MBS B AR AR Y T B A . AR
FEARR, RUMEBALH R T AR, KAEE
L ARBEDN, ARERTE TR B, AL
REBA, EREBEREFEY TR, RHEE
BEAEA WA KRR T, 5 a LA Rk
RELE

AT 1o 9D 5 DT B2 A P S P S O 4
BB B . AUFTERI, MR, AR
T g TR AR (K 6), XnRER
PR 71 BN A8 A o 28 5 A e PR B
PEHER, HAT AR B ISR 5 2 B,
WRERETEIL T HHE, R T2 S EORM
WAL, BEARMTE TR ZIT 2L, T
W AAARF AR E T, FEARAAA R I A 24— PR A 5E
WLPEREL, A, 55130 BN A SR AR A S
BRI —, XA ISR | RRETE
KR T AR 2 S B S0 R i 45 P 5T
W, AT TR SRR, T
ROF 59U o 90 T W aE 1y 7
— R LR AR O R RR R . — B
&, ATEREPR MBI TA AR, JoAR
B BB SR B R 2 0ik BE B I (1’1 7). %
BRI RO SARMBUE . PUERE R L, AT
FEPBARERY T EAR . REMERR, TR HE
AL BAY Y AR N TREBR, XEWE
BN AR T WA i, i i B i+



46 Mok B B 5T 5 36 &
PR R A P AT FE AR S LR B eering, 2018, 13(2): 117-120.
%?ﬁﬁﬁ%ﬂ**ﬁﬁﬁ%“m]o Jﬂ_’, , mu@ﬂé}i [12] Lee S J. Improving the timber quality of Sitka spruce through
E‘ﬂ@ﬁ , {jﬁlj\ﬂ(ﬂ‘ E@ﬁﬁ’} ’ %%7'(1%_ E’(J ﬂu&“ﬁ*mﬁl ?electlon'?ndnbre‘edlng [Ji. Fore;strr, 1999, 7?(2): 1??-133.

R [13] P75, W8, IRERE, 55, ASFISE AR A2 AR N T K
B, SEARACH P i Y B PHIAL SR ). PEALAR B, 2022, 37 (1): 131-136.
4 é:rl-‘l: _%} [14] Montagu K D, Kearney D E, Smith R G B. The biology and silvi-
culture of pruning planted eucalypts for clear wood production -
AWFGE K AR 557G A T A2 R TG B 10 55 a review[J]. Forest Ecology and Management, 2003, 179(1-
o BRI IR A TARR B2 ¥: 113, | \
BB AP B  , pmi Tty 1 TR B IR T
\ ¥ -~ R/ , : -398.
BERTRALECEE . BESh, SATIABEAHLL, JCTii [16] Wang J, Yang Q P, Zhang W D, et al. Response of soil respira-
E@%Eﬁ‘{f& ’ TE%E%TE*”*EEgEEE% ’ %éﬁﬂ#f? tion to simulated acid rain with different ratios of SO,* to NO3~
E@ﬁﬁﬁ%f&T%ﬁﬁ*ﬁﬂgﬁ%o %E%HEE{%H&’J in Cunninghamia lanceolata (Lamb. ) Hook. and Michelia mac-
E%B&ff&*ﬁﬂ(iﬁi%%lﬂﬁﬁéﬁE&KE s @L?Ezﬁ clurei Dandy plantations[J]. Forests, 2022, 13(11): 1915.
1@&7{:& ke, EE@‘HE%%{EE*2*$H§%¥E\1$ (17] FEEHEH. A2 AR N DA M55 HORBF5E [J]. Mol B4 0F 5T,
5, ] 2 R I T LAE AR AZ A K H 200518 (5): 530-534 |
B FAR T AM F i 1@@%1@&&**ﬁﬁwﬁ%ﬁ (18] £ #F, X Jk, %ﬂifﬁ, SRR A i Sy AR SR X AR
KOy R BT E@ﬂrﬂnj[{]. ffﬁ%i?‘&ﬁﬁ, 20211 45 (11): 1231-1240.
(191 £ W & Jik, 8 37, % BRFAR R KBRXZ AT K AL
AREIEABLBRIARZM [J]. AR, 2028, 34 (4): 937-945.
Sk : [20] Tk, AL, Tk, RIRMEHIT B A TR K . et
C1] X0 Bk, ZRR50, MR, Mo JCT5 M B BRI T i 5 J 22 A TETRRRT 2 TR0 RE R e (). R Mol R 23R (SRR IR,
[J]. FemRLEL, 2009, 26 (2): 14-17. 2021,45 (4): 137-142.
(2] BRERGE, FHER, XIWEAR, 55 ABHOH RRSE 10747 A A2 1 A ) (21] #& & Sl AedeyE s N TR R BEDFSE (D], b it
SR [J]. Ml B, 2008, 44 (7): 130-135. ol Rz, 2019
(3] BRZH. AW X 2 A TIE W [J]. Mok BHE T &, (22] R RLFIE E AR, AP EE A0 % [MD. Jest: o
2008, 21 (3): 87-88. Rl ik, 2009.
(4] WH#eA. BEHREAIMR G A K R TEBHE B [J]. ARl R (23] BrH, @iho, 3, 5. BARTEEGMOLIE 5E KRB
2£HF5%, 2005, 18 (1): 22-26. 2z [J]. R pReABE 2R, 2009, 29 (4): 340-344.
(5] FREX]. BRI E M AZLA LK G B RESE (J]. Aol A 5, [24] Maurin V, DesRochers A. Physiological and growth responses
2021,46 (2): 137-142. to pruning season and intensity of hybrid poplar[J]. Forest
L6 X1 5%, Bl LM N TARMEALE AR MA A T (952 1) Ecology and Management, 2013, 304: 399-406.
[J]. HMMAE B4R, 1997, 13 (2): 80-84. [25] LiR'S, Han J M, Guan X, et al. Crown pruning and understory
[ 71 Shigo A L. How tree branches are attached to trunks[J]. Cana- removal did not change the tree growth rate in a Chinese fir
dian Journal of Botany-Revue Canadienne De Botanique, (Cunninghamia lanceolata) plantation[J]. Forest Ecology and
1985, 63(8): 1391-1401. Management, 2020, 464: 118056.
[8] Qin G M, Hao J, Yang J C, et al. Branch occlusion and discolor- [26] ThilHz, ok #8, ¥ WL, . BASRBEXTE AL KA [J]. W
ation under the natural pruning of mytilaria laosensis[J]. MM R, 2019, 46 (3): 66-70.
Forests, 2019, 10(10): 892. [27] ERSt4m, skABWY, EMEL, 45, BEBMACS ETRRMBTFR ).
[9] OHara K L. Pruning wounds and occlusion: A long-standing NZE Aol R, 2005 (4): 9-11.
conundrum in forestry[J]. Journal of Forestry, 2007, 105(3): (28] N8, WAL, HRM, 55, ASRMB R SR BE XA A= K A J 1 5%
131-138. m [, IARMROL R, 2014, 44 (4): 26-28.
(101 8 2, SEHPH, BAE T, 55, A N AR 19 430 A0 R AE Je 0 [29] k&, Tk, WM 107 AN e )2 6 G Rt SR [J]. s Ak
BEAL [J]. R ROl R 22 4 (AR AR), 2017, 41 (3): 100- AR (FIRFHERR), 2011, 35 (4): 39-42.
104. [30] Wang S 'Y, Lin C J, Chin C M. Effects of thinning and pruning

[11] Torkaman J, Vaziri M, Sandberg D, et al. Relationship between
branch-scar parameters and knot features of oriental beech

(Fagus orientalis Libsky)[J]. Wood Material Science & Engin-

on knots and lumber recovery of Taiwania (Taiwania crypto-
merioides) planted in the Lu-Kuei area[J]. Journal of Wood
Science, 2003, 49(5): 444-449.


http://dx.doi.org/10.3390/f10100892
http://dx.doi.org/10.1093/forestry/72.2.123
http://dx.doi.org/10.1016/S0378-1127(02)00579-0
http://dx.doi.org/10.3390/f13111915
http://dx.doi.org/10.3321/j.issn:1001-1498.2005.05.005
http://dx.doi.org/10.1016/j.foreco.2013.05.039
http://dx.doi.org/10.1016/j.foreco.2013.05.039
http://dx.doi.org/10.1016/j.foreco.2020.118056
http://dx.doi.org/10.1016/j.foreco.2020.118056
http://dx.doi.org/10.3969/j.issn.1003-5710.2019.03.012
http://dx.doi.org/10.3969/j.issn.1003-5710.2019.03.012
http://dx.doi.org/10.3969/j.issn.1007-4066.2005.04.003
http://dx.doi.org/10.1007/s10086-002-0495-5
http://dx.doi.org/10.1007/s10086-002-0495-5

% 6 1]

O, %,

AN [R5 FEAB AT AZ AR A K FNICHT R HE BRI 5 47

(31]

(32]

(33]

A F, ALY . LN I AR T U2 B Al 2 4 SR i 3 BT
[J]. Hi¥HF5E, 2012, 32 (2): 232-236.

Kebbi-Benkeder Z, Colin F, Dumarcay S, et al. Quantification
and characterization of knotwood extractives of 12 European
softwood and hardwood species[J]. Annals of Forest Science,
2015, 72(2): 277-284.

A, BARTE, ETE, .0 T RYMEBR X ARB AR
[J]. PadbAkBisediz, 2020, 35 (4): 197-204.

[35]

[36]

(371

SR B HE DTS [J]. Mol TR, 2017, 2 (2): 22-27.
XA, 7 30M, 28 . AR X S22 B R 7R B RE ) s ma i A
FELI]. hRIMReEBEsAA, 1981 (1) 22-38.

ST, IR, B A RO 52 A A AR E R
JIgRem [J]. ARSI TR, 2017, 39 (3): 44-49.
Thomas D S, Montagu K D, Conroy J P. Effects of leaf and
branch removal on carbon assimilation and stem wood density

of Eucalyptus grandis seedlings[J]. Trees-Structure and Func-

[34] WA, TR, TR0, 5. A2K B IS 00A% b 2 R0 FhE tion, 2006, 20(6): 725-733.

Effect of Pruning on Growth and Knot Free Timber Production
of Cunninghamia lanceolata

WANG Jiao'?, GUAN Xin'?*, HUANG Ke'®, ZHI Ke-xiang'?, CHEN Bo-han'?,
DUAN Xuan®*, YANG Jia-min'?, ZHANG Wei-dong'®, CHEN Long-chi"®, YANG Qing-peng'*

(1. Key Laboratory of Forest Ecology and Management, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang
110016, Liaoning, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing
101408, China; 3. Huitong National Research Station of Forest Ecosystem, Hunan Key Laboratory for Structure and
Ecosystem Service of Subtropical Forest, Huitong 418307, Hunan, China; 4. College of Geographical Sciences, Shanxi
Normal University, Taiyuan 030000, Shanxi, China)

Abstract: [Objective] In order to improve the productivity and timber quality of Chinese fir (Cunninghamia
lanceolata), a pruning experiment was carried out in a Chinese fir plantation. The impacts of pruning in-
tensity on stem growth and knot free timber production were analyzed, which aims to provide guidance for
cultivation of knot free timber. [Method] In this study, we performed different pruning intensities in 8-year-
old Chinese fir plantation, including light intensity pruning (retaining 75% of crown height, LP), heavy in-
tensity pruning (retaining 50% of crown height, HP) and the control (unpruned, CK). The quantity and size
of knots were measured by rotary cutting method. The differences of DBH, height, volume and the quant-
ity or size of knot among different treatments were compared after 10 years of pruning. [Results] Results
showed that pruning had no significant effect on DBH, tree height, volume, plumpness, height of the first
living branch and quantity of living branches of Chinese fir. Pruning substantially decreased the quantity of
knot of self-pruning, so the diameter, length and volume of knot after pruning were lower than self-pruning
knots. LP and HP remarkably reduced total diameter of knot per tree by 27.6% and 40.8%, and total length
of knot per tree by 26.4% and 32.6%, and total volume of knot per tree by 27.8% and 45.0%, respectively.
Moreover, compared with the knotted wood, the density of knot free timber was significantly decreased,
and the compressive strength and bending strength were increased significantly. [Conclusion] It is appro-
priate to take pruning measures in Chinese fir silviculture plantations, which can not only effectively re-
duce quantity and volume of knot, and improve the appearance grade and knot free timber , but also main-
tain the tree growth and stand volume.

Keywords: Cunninghamia lanceolata; pruning; growth; knot; physical and mechanical properties
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