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Effects of pruning on growth and species structure of middle-aged Chinese fir plantation

JIANG yu 2 HUANG yucheng 2 SUN linjun '? LIN huazhang * LIN zhaoshou * WU pengfei '2,LI ming ' LIN kaimin > MA
xiangging 12
( 1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 2.National Forestry and
Grass Bureau of Chinese Fir Engineering Technology Research Center, Fujian Fuzhou 350002, China; 3.Fujian Datian State-
owned Forest Farm, Fujian Datian 366100, China )

Abstract: In order to cultivate the knot-free log of Chinese fir and explore the influence of pruning on the growth and timber structure
of Chinese fir,a pruning and non-pruning experiment of Chinese fir plantation was designed in 2003 with 17-year-old Chinese fir
middle-aged plantation as the research object.In 2023, the effects of pruning on the growth and timber structure of Chinese fir plantation
were studied after 20 years of pruning in middle-aged plantation.The results showed that the annual growth of DBH of Chinese fir was
significantly promoted within 2 years before pruning in middle-aged plantation, and there was no significant effect on the annual
growth of tree height and volume. Then, the effect of pruning on the annual growth of DBH, tree height and volume of Chinese fir was
gradually weakened. After 20 years of pruning, the effect of pruning on DBH, tree height and volume of Chinese fir plantation was not
significant. After 20 years of pruning in the middle-aged plantation, there was no significant effect on the total biomass of the Chinese
fir stand, but the proportion of stem biomass allocation was significantly increased. The proportion of stem biomass was 14.28 % higher
than that of non-pruning, and the proportion of leaf biomass allocation was significantly reduced. After 20 years of pruning in middle-
aged plantation, the yield and volume of large-diameter timber of Chinese fir plantation were significantly improved, which was
conducive to the cultivation of knot-free log of Chinese fir.

Keywords:pruning;Chinese fir;growth;biomass;middle-aged plantation
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(KAI-LL L et al., 2023; AN, 2022). H IARMLAE = B3RS E BITC Y8 222G JE 0RO R0 IG5 444 7
TEATHM (85 H A5 2 R UESE O T TE T, HAB R 46 (4 i 18] 228 RLEAT (LARS, S er al., 2017,
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WFFC, R0 R MAE B A AR SR A A LR AR (SR, RS AR RAR T M B SR LR
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Tab. 1 Proportion standard of number of wood species of different diameter grade forest trees

R #4249 5 (%) diameter class ratio
timber type <6 6 8 10 12 14 16 18 20 22 24 >26
ks 100 30 0 0 0 0 0 0 0 0 0 0
fuelwood
s
AR 0 70 100 60 10 0 0 0 0 0 0 0
small wood
1A
MM 0 0 0 40 90 100 100 40 0 0 0 0

small diameter timber

7z
. qj.ﬁﬁ . 0 0 0 0 0 0 0 60 100 100 65 0
medium diameter timber

1A
.jUﬂM . 0 0 0 0 0 0 0 0 0 0 35 100
large diameter timber

KRN TP T 225 SCIRGB B ER 55, 2023) 77V, AR EMBR BRI 5, #% L F AR
AR SRR B A B oy B A
V i chvido =0.0275552409+3.68649463 X 103D+1.67244305 X 10-°H

V uw s =3.60243758 > 10-5qD1.94752076 5¢-{1.00793769

Voo =V o Vo chsp +V o ocsd
2.4 BB IB S Gt i
K H SPSS 24.0 #ATEHESG 8T, FIFAMASIFEAR T K536 L8 rh s MAB K 5 RASAE A F A= W) & N 5 B

908



5\ E MO AR K 2 SI5 M 2

2R (a=0.05) , FH Excel 2010 #]Z&A1 Origin 2018 1E&,
3 ERS

3.1 EEMIER S HZ RN T EKBIR M

3.1.1 BEELK

K2EH, FEMEE 20 F 5 BH A Z LA ER B 5.26%, 1EEF: 20 F 5 X2 AR M E A K%
HEELE (P=0.05) .

R 2 PEMMERIFE AN E KBS
Tab.2 Effect of pruning on growth of middle-aged Chinese fir plantation

AR PRA L fifz e BRE
Treatment Retention density Diameter Height Stand volume
(£33
. 450 39.7636.22a 29.4543.38a 693.92456.70a
Pruning
AMe
. 475 37.6734.28a 27.7043.16a 616.44+127.63a
Non-pruning

e BRI ARENG R A 5 AMEA 2 18] 102 B ARIE R K (P=0.05). R B % AL (Bk « hmD) , JRARSRAN (emD) , WAL
A (m) , BEEHAAN (m® « hm2) . Note:The same lowercase letters indicate that the difference between pruning and non-pruning is not significant. (£

=0. 05). The retention density unit is (tree * hm?2) ,The diameter unit is (¢cm) ,The height unit is (m) ,The stand volume unit is (m* * hm2) .

ME 1T AR RAKREREE, PRMAE B A R A A KR A B350 (P<<0.05) . il
HBOIFEA TR, hRMEER 1a (18 H4E) BEER 2a (19 H4) BEMRH TEAMREK, (HEE
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TR A, ERE S B i A2 A A S 58 o
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= =
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g PN RS
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5 B A} X Tt i
=" 10 / Iiisag
) P/ % I l A 22833
% —W -
o N RN L
0.5 | NP \l\”j];"“*éml }\a i
) S i .ﬂ\A - ?F/‘T
l/
0.0 1 L L 1 1 L L )
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s/ a
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e FRRBHE BRI ZERIERZEKT (P<0.05) X\ Xov Wi Wy i3 BIRRIEHEARMEPIAEKE  BHEARRREFEKSE ., MR s
TR KR, MEREEAEKE. TR Note* indicates that the difference between pruning and non-pruning is significant.(P<0.05) X, Xo+ W)+
Wyindicate the average increment of pruning,average increment of Non-pruning,current annual increment of pruning,current annual increment of Non-pruning.
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Fig. 1 Effect of pruning on DBH growth proces of middle-aged Chinese fir plantation
3.1.2 WEEK
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Fig. 2 Effect of pruning on Height growth process of middle-aged Chinese fir plantation

313 BEHEEK
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Fig. 3 Effect of pruning on Stand volume growth process of middle-aged Chinese fir plantation

3.2 FERMKIER AT R A THREHM 2R
321 KpEME

RIEH, TRIMEEIEARE ST EMEG AFREE N (P<0.05) . 21 20 F a4t
YrEteAME R R 8.30%, HPIFH HIZERRIEEZKT (P=0.05) . Bh 20 /5 BB AMIE Z K4
Py EAT 35 50N (P<<0.05) , EEM ) 2B & LEAMB R AR 32.97%, W3 1 22 5708 2 2 7K1 (P<€0.05)
BE 20 )5 BB AR, HEYRE AR 2 AR 5.48%A1 32.87%, BB 742 ARA A B A

Yy LEAME R/ 11.85%~56.81%
3.2.2 P EMENE

R 3IEH, PRMEER 20 FEREAMRMKS EDES A BEFW (P<0.05) . 20 FEBEMKS
TAYE SRR 70.28%, &3 m T AMERAR Sy, WA E ) B R T MBS, BBk
SABREMR B AV BRI 2 R AL BEKT (P=0.05) . £4 FH, B 20 FEEKY EEHAEYE
RERTHEMTENEYE, MeEMHy LEHEYEEZE KT TENADE, AhEHETAEDRES
FEMT R AR Z 2R RIE R ZEKT (P=0.05) o TRHRBEIE AR SRR E — 2
M (P<<0.05) , &8 20 5 BEFMOLE ST HE, BRI FEIK 39.04%, (BAEEFIRAER MR
A AN 8 B 22 e 3 R B B K.
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a
a
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a
b
a
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7
E253 ENET
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vE: B ARFE/NG EREEIRMEE S AME R 18] i) 2 ik B # K F (P<0. 05) » Note : Different lowercase letters indicate that the difference between

pruning and Non-pruning is significant. (P<0. 05) .

B 5 PSR AZARA AR J2 A MR R TR (R

Fig. 5 Effects of pruning on different canopy biomass characteristic indexes of Chinese fir in middle-aged plantation

3.3 IR MIER I AZ AR N T M L1 H 72 0

KA, TRMEBIIZAMM G A BE MW, BECRER S T AR H 2, B
AR AR (P<0.05) o B 20 FEBEMD H QRADNFAR MMM, KEM AR
100%, TAMEB AR H BT /NEARMNMER, RPN, KM M FEN 95.81%, ATIH, ez

BAARFTREARKEMEIEE

3R 6 PURIKIERRT 37 A AR FREE D0 TIAR

Tab. 6 Effect of pruning on wood species structure of 37-year-old in middle-aged plantation

KAEHt SAEEr )
Kb¥ JHE&MINE Large-diameter timber Middle-diameter timber
Treatment Tree-length volume W& W% W& W%
Output volume Yield Output volume Yield
(253
Pruni 571.33#47.57a 571.33247.55a 100.0040.00a 0.0040.00b 0.0040.00b
runing
AMERL
504.99+105.13a 485.02+109.23a 95.81+1.69b 19.98+4.13a 3.43+1.38a

Non-pruning

T B EARNG FRFORBE S MER Z RIINZE R B BEKF (P<0.05). FAAMRE. HHEAAA (md - hm?) , HHRALA

(%) . Note : Different lowercase letters indicate that the difference between pruning and Non-pruning is not significant. (P<0. 05) . The tree-length volume

unit is (m3hm2) ,The yield unit is (%) .
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REFFFERY, BE N TR MR MRS SRR SR FIMAAEZER . WA
(Taxus chinensis var. mairei)  ¥aW (Cinnamomum camphora) . 2LHE (Castanopsis hystrix Miq.) %5 Ff
BEAT G BB B S 4 R] DR AR AR AR K (RIHT 52 4%, 2020, BREEESE, 2017; 1R85, 2022) . X4 (PopulusL.)
B SR 1/2 76 2 A 2 2 4 A 4 K (KAIDONG, H et al., 2023) . ASHFIUREL, s pRIEH
JERTPIAE R F R R AR K&, EER 20 SFEXM AN . WaMERELERKY TR EYW, X
ST A R BMULL R LR et al., 2020). X SBHAEHR THEAMME T EBERE TR, BRIES
N R SIS

ER R N TR R KT RIS R 3 R TR e IR IREE 21 %545 Il (FERHAT, K, 2022;
ZAREEN, G G et al., 2022), EHE3F N THAEAEH Hszm 32 ZE R LN & T (JIMENEZ-CASAS et al.,
2013), fEHRE LA R, FHEHREL A SRE BN, FRIK R )2 2 8] 1 2 R (R AR
A 20070 XFLTAE. DR (Pinus massoniana Lamb.) [ 5E KIS 230 7 L HER D B>
WA S (P BIAR AR, 2021). ARBFFLRMT, bk 20 485 B35 K T A2 ARG 3 Bt AR R 1K 4 IC LE
B, BERS TR YRR S, X558 AR EBI(NOBREGA, CCD eral, 2019). X5
TERLE S ALE KSR AL T 2 A K% ] S AB B e v AR 3 0 57 43 V38 AT K

BB KA ISR a0 N TAGE B B I B 7 0 (RETHEE, 2022),  H ATA B H A AR
LR RIS BT S0 (ZHENWEL S, 2021) . ABFFERY], PRMREEBBREZ AN T T HME, B&FRaT

EARKEM WM MMM E, FRTERREMOEE, & EE AR KRR ER .
5 45ig
RSB 20 EJE X A2 ARMIAE . Bm . BRI B, EBEJE 1a-2a BEMEH T2

REARKE, WHE. EREFEREPALEE, BEEEN IR, BRI AR A M50 % 6
fi%.

FRSMIERL 20 S Ja X A2 ARM IS SAMRRA BT, EEFELWAFRSE EMESI. BHEE
SR B T AR L], BT AR L EEAMVE R R R 14.28%, REEE/N T AR S BC L
B, PR ENERZBNZES, RemidERaE k.

R ARERE 20 4R )5 B E 2 T A ARMKEM M R, i T AR K EM M E, AR TEARRE

M.

914



EANE RN e SN S15 I 23

S 3R

FERHAT K. 2022. Effects of Light Transmittance On Growth and Biomass of Understory Seedlings in Mixed Pine-Beech Forests.

European Journal of Forest Research, 141(6).

JIMENEZ-CASAS, MARCOS, ZWIAZEK, et al. 2013. Effects of Branch Pruning and Seedling Size On Total Transpiration and Tissue
Na and Cl Accumulation in Pinus Leiophylla Seedlings Exposed to Salinity. Forest Science, 59(4).

KAIDONG H, CHENG X, ZHUANGZHUANG Q, et al. 2023. Effects of Pruning On Vegetation Growth and Soil Properties in Poplar
Plantations. Forests, 14(3).

KAI-LI L, CHUN-SHENG W, BO-YAO C, et al. 2023. Branch Development in Monoculture and Mixed-Species Plantations of Betula
Alnoides, Erythrophleum Fordii and Pinus Kesiya Var. Langbianensis in Southwestern China. Forest Ecology and Management,
528.

LARS S, LARS R, GUNNAR J. 2017. Effects of Pruning On Wood Properties of Planted Silver Birch in Southern Sweden. Silva
Fennica, 51(2).

LIRLR, HANJ HJ, GUAN X G X, et al. 2020. Crown Pruning and Understory Removal Did Not Change the Tree Growth Rate in
a Chinese Fir (Cunninghamia Lanceolata) Plantation. Forest Ecology & Management(No.0): 118056.

MISSANJO E, KAMANGA-THOLE G. 2015. Effect of First Thinning and Pruning On the Individual Growth of Pinus Patula Tree
Species. Journal of Forestry Research, 26(4): 827-831.

NOBREGA C C D, de ARAUJO L H B, SILVA G G C D, et al. 2019. Artificial Pruning of Forest Tree Species in Response to
Cultivation Method. BIOFIX Scientific Journal(No.2): 124-129.

QQZ,7Z727, GHH, et al. 2022. Effects of Pruning Intensity and Season On Wound Occlusion and Stem Form of Teak (Tectona Grandis)
in China. Journal of Tropical Forest Science, 34(4).

TINGFA D, BAOLI D, HELENA K, ez al. 2019. Asymmetric Pruning Reveals How Organ Connectivity Alters the Functional Balance
Between Leaves and Roots of Chinese Fir. Journal of Experimental Botany, 70(6).

YANG Q, LIUL, ZHANG W, et al. 2015. Different Responses of Stem and Soil Co2 Efflux to Pruning in a Chinese Fir (Cunninghamia
Lanceolata) Plantation. Trees, 29(4).

ZAREEN G G, FAIZA S, HAQ K A U, et al. 2022. Effect of Climate Warming On Seedling Growth and Biomass Accumulation
of;Acacia Modesta;and;Olea Ferruginea;in a Subtropical Scrub Forest of Pakistan. Ecoscience, 29(2).

ZHENWEI S. 2021. Effects of Thinning On Growth and Regeneration of Cyclobalanopsis Glauca Secondary Forest. Journal of Physics:
Conference Series, 1732(1).

TR, 2020, BRI WK G AR o IR ML RHEE, 47(01): 18-23.

SEANGR, T35, VoARE:, 55, 2022, ARMBUR BRI L5 W IR AR E. SRR SR 544K, 42(06): 561-568.

XS, M, f/h=, & 2020. FACAEROS I PR SR AA B, R MO RS2 2441, 40(12): 54-59.

TRIRE, BTIE, RATE, 55, 2021, ANFME BRI U4E 5 RANR A AR A SOUH R RO, JbHe R 2k (E 28R ),
22(05): 665-671.

SREIR, VoD, PREAkE, 4. 2003, AR N THMOEMEAEY A IIIRTTT. MolkRHE£(02): 78-83.

LK FF, AW, J7THE. 2021, ANFEMBEIRER N TR J6E - AU 310 R B2, B Aol RS 2R (R
BL#AR), 45(04): 137-142.

MR, RAETE. 2017, BITAL SR EEIE R B EAN. RO R 2R (B AR RE4AR), 41(01): 117-122.

WF A, aDHE, B, 55 2022, ANFISE SR AZAR N THAKRIEZN. PUALAR 2B 4], 37(01): 131-136.

RETE, FAR, KA, 552022, T REMEE TEARN TG HIHE . ALK F4)], 44(03): 45-54.

FLRP, ZBEHER, TR, 4. 2007, ERRE TR S RFEREI 0T, MO REREF01): 119-124,

HREA. 2005, IBEONARERAR I A RIS TR TEIRZ M. AL A6 7E(01): 22-26.

TR, Mpert, WL, 5. 2022, ZLHER T E M A0 B ASEO AR RIRAMR . B BRL 22 4 F AR RR), 46(05): 121-126.

AR, X, A8 RAE, 5. 2023, [AARHEALKTAZ A - AR AR B ARSI . 7 MOl K 222 3 SRR ), 47(02): 70-
78.

915



