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BUEZS 730, KARIRES Lhm T A m R B A o, HA IR OR B S B AR A s o SR o MR TR T, 42
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Effects of management of large diameter wood of Chinese fir and multilayer
forest of fuchsia on stand growth and seed structure

Abstract: Through the study of the effect of the management of large diameter of Chinese fir and the multi-layer forest of Fujian
nan on the stand growth of Chinese fir and the cultivation effect of large diameter of Chinese fir, to provide a scientific basis for the
efficient cultivation of large diameter of Chinese fir. This study Chinese fir forests in 24 years as the research object, USES the
completely randomized block design method, this study Shao Wuwei fujian state-owned forest farm of fujian province 27 years of
Chinese fir plantation, for research of Chinese fir big diameter under different thinning reserve density material - fujian nan stand of
research, set up the fujian nan interplanting, density of Chinese fir reserved 40 plants/mu and li min nan, Retaining density of Chinese
fir was 60 plants/mu, and the measures of no thinning and no interplanting were taken as the control. Through the undergrowth in the
forest of cunninghamia lanceolata selective min nan precious tree planting, optimized the forest structure and function, build more
healthy, stable and high quality, efficient, stand of both fir big diameter wood cultivation, and expand the development space of the
precious tree species, to ease to fir the soil fertility decline, the promotion of Chinese fir complex hierarchical management model,
provide a scientific basis for cultivating cunninghamia lanceolata big diameter wood. The results showed that the middle and low
retention densities of the large-diameter Chinese fir and the multi-layer forest of Fujian and Nan could both increase the average growth
of the stand and significantly improve the middle income of the stand. The diameter class distribution presented normal distribution,
and the proportion of trees in the large-diameter class was higher than that in the control and the high-retention density model, and the
diameter class distribution of the middle and low retention densities was the most concentrated. The analysis of timber species structure
showed that low density management could significantly increase the timber yield and timber yield of large diameter stand, and the
total timber yield of stand was also higher than that of control stand and high retention density stand. In conclusion, low-density
management of Chinese fir large diameter forest and Fujian Nan complex forest can promote the growth of stand, and is more favorable

to the growth of Chinese fir large diameter forest, but the difference between the two is not significant.
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Keywords: Cunninghamia lanceolata; Undergrowth interplanting; Large diameter timber cultivation; Material structure.

A2 7K (Cunninghamia lanceolate (Lamb.) Hook. )& —Ff FL. A5 4% i # B AEL (KA Fh s 2 3R [ B 5 b [X 8 B2 1)
MWlAEZz —, BAEAKDR, EE. MR, AMSEEESEma, &M le s Ermf,
ST IIARAWNTIE R BF @B T E Rtk RKAEMEAM BB 5t BT Z M F, 2 HT @25,
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S JEREGE R A2 KA T 251 (152 1), AT 7 DAAR 48 ARl T [ [EA Ak 37 27 SRR AR N IO IE,
BEATANTR] (8] AR AR B % T AZ A RAR A - [l A B2 JE R AL, B2 B P ) A, A2 AR LR B 5 P 40 B/ v 5 B ol 1) A
AR TR % 60 A/ WA AR AR ORFE 25 B, [RIE DUAS MRS R0 i A 0] B o 385 7EAZ AR Sl bR AR
TFREAR N [ FG 2 S R GIRIAR, ARAL T AR AR T RE, MRS InfdE . Fase . L. SRR EM, B
ARITERKEMEEE, XHRTERMMIRRTR, ARG RKER JIZR ., #H) AR ZREE
B, 5 E AR KM IR BERL 2K .
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TR0 b 15 B AR A R T T AR QT ] A AR, AR R LGS R X AR L LK, AREE 117°43d64
27°05', AR FEIXZ —. FEMSFUAKIL . &, K 250m~700m, E 25°~35°, SAxIRFRIE, 4
AR 17.7°C, 1 HFXAUR 6.8 °C, 7 A4y -FE R 28 °C, HmfiGii-7.9 °C, 4x4F H IR % 1740.7
h, “PEIFEM 95d, fekik 132d. fERE/KE 1768 mm, EFEIMNHEIE 82%, &I AT RS, HFLS
RAFAE AR A . 23 X 338 SR DI B A A BRI 2038, R IBIR, FEREm & . it
5 P [H A k37 IR o 045 FRBE 53 KPE 020 /NEE, AT ACRARZEH, 1994 AR AR5 #EATHR 1L,
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H» 2017 SERAZ ARBEAT IAMRARER,  FFet P a) £ O B 3 52 (40 PR/ 5 60 PR/AT), RIS 50 B AN B 70 1) A
PERTIRALBE . BEAT AR AR R M - R EREE BRI AL, BARit R 1. M EST 3
o FAPRHEREHB T AR 400m2(20mx20m), ARt 4 N SR ARBEAE bR &

R 1 AW EEME BB R

Table 1 Design table of management level of Cunninghamia lanceolata - Fujian - Nan complex forest

Kb 23 G5 Ak B it A FETT
=l
TN-40 L V) £ 5 L 90 R/, AZARIAIAN IR B 3 40 PR/ ET
TN-60 L V) £ 5 BE 90 R/, AZARIAI AN IR B 3 60 PR/
CK XTI B AL 60 #RITH
)

2.2 FEFHE

2020 4, XA N IR AR TR R, MR SRS, W&, JiE, JFHER SRS
Ao () SRR A BRI & R B A . EEEA A E E MR A E R U AR SRS SR AR, i A FER S A
TeARIEL AT SRS 122 57, RFAZARN TARA R R JE AR 8 B O B AR (1) A2 KM

231 ERF*

2.3. 1 BEMMS M TS5 73 B

2.3. L. 1 2Bt

PL2em N— 2N, &R TS, IRl R, HEAX (D

Horp N SRR i akEL di R iR R .

2.3. 1.2 RBP4

12 H Excel FAFXI AR W AN K7 2047 BE LA, — M ELR — AR50 (8 2 AR bk 73 B 7 e
RYHE CHTZFEAR I, R 7 B0 — O R E AL A, el AR RE), JEHL R2 H K
BT FAE N AR R G T2, B SR BT i N7, 3 &R er Rt #% Bk
Ji ARG SEAR BRI MR EGEAT Eit, IR X AR AR IR 42, F0LA B A S S S8 B

2.3. 1.3 HFRM R

BHRMAAR

vi=0.000058777042D;! 9699831 ],0.89646157

Hrh Di A% i E- TR, Hi A i A IE .
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Ferb Ni N5 i B S R
2. 3. 2 PR RECRI 2y
Mo SRR DRI KNI ARifE, 73BT AR SR A B, R 353K 3 B ELIR R 70 3L AR %43
B B A A B AR AT VA IF
R 2 BRGIAREMFELL (%)

Table 2 Number of Chinese fir trees of different diameter classes (%)

12> Diameter class

4 Tl
. . < 1 1 2 2 >
timber species 8
6 0 2 4 6 8 0 2 4 26
. 1
$744 Fuelwood 0 0 0 0 0 ( 0
00 0
INFR L 1
&R Long narrow 0 0 0 0 0 ( 0
timber 0 00 0 0
1 1
/INER Small wood 0 0 0 0 ( 0
0 0 00 00 0
., 1 1 {
tH424F Middle wood 0 0 0 0 0
0 00 00 5
1
KA2HF Large timber 0 0 0 0 0 0

2.3. 3 MMM EITE
MR AR KN X A3 bRifE, 2 B SRI S A A & HEXH RIS ST A AR B v A B AT o RS
BEATIAH
F R R 7 S Sl =R /5 - A LE | S/ s v A S 7 ND R i Ry v e s R 7 N s s =
LN T 6em I, SR BB LA S A R &
PP KT 6em B, WERFAZAHMELR AR, Jod, RS H &6 A &= A 30

VL (JF46) =3.60243758x10-5xD 194752076 [1.00793769
VL GHHM) =5.35633889x10-3xD-0-567409453 « }10.632966036
VL (EM) =2.85679844x10-5xD1-85964898 10.686898895
ERER CNFARD) BT R R AT
V AERL (UNEEARD =-0.0275552409+3.68649463x10-3xD+1.67244305%10-3xH
VAL (FibF) =9.44348782x10-4-8.25571796x 10-5xD+3.39741113x104xH
VAR (ER) =-9.71138159%10-3+1.67009235x10-3xD+3.11969525x 10-4xH
2. 4 MR HTALIE
K H Microsofe Excel 2010 HHT 34 ACFE, K SPSS19.0 #AF#EAT BG4, AHSCTHE 0 B IR R 7
Z5 . A Origing.1 /EE.

3 &R 54
3.1 ¥ A B AR R E X2 A E K Fb s HI R B2
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3. 1.1 AR [ & 2 ARG E R A2 A K 5

XF =L BRI AR AR (3R 3D LR W, AP IMAE L P IR & R AR I . TN-40>TN-
60>CK; {HE&ANEFRII AR 22K (20.05), EHERIA: CK>TN-60> TN-40; TN-40 5 TN-60 AHLL,
N-40 FIRZAF BI04 T8 i P38 Bk M R4 I B TN-60 #5208 1 3. 19%. 10. 07% 29. 2%; T TN-
60 MIAZACE- M4 IR s P2 AR R I L CK 3205 1 0. 89%. 1. 29%- 4. 34%; AT UL, ZEFfi (44,
TEARBR % FE 9 40 R/ (0 AL BRSO A2 R Bk AR K IR JEAE F B IR, B2 R 2y 1) B AL R I b
AR, AZAK AR LR B 25 60 Bk /BT R AR EE KT 40 #& /1 A4 3

3 AR B AL AR- [ 52 R AR AR 4338 A K L
Table 3 Comparison of average stand growth between Cunninghamia lanceolata and Fujian - Nan multilayer forest with

different thinning retention densities

b3 T - F1y %H%H i %*F\_;g
m /m3¢hm
TN-40 21.00#0.62a 26.7620.65a 0.6240.054a 400.05+11.38a
CK 20.17+1.00a 24.0010.14a 0.4620.048a 428.94448.45a
TN-60 20.35+1.21a 24.31+1.74a 0.4840.097a 417.80479.28a

e ARVNG FRACRAR AR A 2 ()5 3] 5 MEKF (p<0.05)

3. 1.2 AN[A AR AR B3 2 FEAZ AR R AR — ) A 522 MRAZ AR b &5 4 L B

27 AR AR B B FEAZ R - [ R SR R AR AR RS T T, AR M BRI . KA > i g >z
M>/NEAR, AR FE I IR B A . BERERINN: CK>TN-60>TN-40; —Figiss LR T
MM RNE, HHRENE 65.41% 56.9%LAK 55.72%. FI UL, EFEAE, 2 ARE % 40 H/m b2 e it
TRRMME . DNFER DEM . M REMB SRS ARIE S 22K, HamMEERDN: TN-
40>CK>TN-60; A 0L, [AfRJE H TS FEREK, SESARAEKARR, KM B, i/ NMER ]
/N, BRI (40 AR/ R ARER I RAAM ML T % s (60 #R/m) AbEE .

427 FAAF AR OR R B FEEAZA - R Z AL A b 44 LU
Table 4 Comparison of timber species structure between 26 years old Chinese fir and Fujian and Nan multilayer forest with

different thinning retention densities

TN-40 CK TN-60
INFER 0.134). 19a 0.124). 085a 0.0929). 063a
I ST—— MERE 8. 0543, 66a 16.314H. 99a 16.5141. 17b
R 63. 45+ 1. 96a 83.88423. 32a 71.50421. 56a
KEM 316. 76428. 74a 230.154 5. 05a 232.11368. 23a
INER 0. 02429, 035a 0. 0320, 020a 0.02249. 016a
b 2% INERE 1. 5940, 59a 3.9929. 72a 4.2943. 28a
AR 12.95H. 02a 20.01+4. 09a 18.5247. 252
PN ) 65.41H. 70a 55.7245. 452 56.90-H0. 60a
INGEAR 0. 03129, 043a 0.03549). 025a 0.02749). 020a
R A R E % INGERE 0.40=0. 112 1. 23%0). 302 1.434. 22a
AR 3.35). 162 6. 0320. 94a 6.1322.97a
K 17.1342.51a 17.03%2. 16a 17.8843.11a
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BB mPehm 388.39:444.28a 330.35:427.69% 320.20:449.36a
EHE m¥hm? 400.05+11.38a 428.94448.45a 417.80479.28a

1 ARNG PR AR A F AR 2 [0 BE MK (p<0.05)

3. 1.3 A[AI AR B 5 FEAZ A RAR A [ Ao 52 AR A [T R AZ R H A 3 5 B

52017 4, AEEA-EMEERESERRT 27 AR RKEM B SIS, b B i R 5

F YN TN-40>CK>TN-60; & EHERIN CK>TN-60>TN-40; /NEAR . NEA A B &, AR
HE DU B AR UK E S N G, TR M R BRI : TN-40>TN-60>CK.

527 A A AR ER 5 BEAZ AR -[R  E JZ AR A T A 1 B LA

Table 5 Comparison of seed yield increment of 27 years old Chinese fir with different thinning retention densities and Fujian -

Nan multilayer forest

TN-40 CK TN-60
AR -0.3740). 55 -0.734. 12a -0.694. 52a
INERE -8. 643, 46a -4.9843. 11a -4. 684, 30a
H b B K mPehm SeRe ] -3.9549. 36a 12. 856, 57a )
11.4149. 49a

KM 182. 8147. 95a 134. 15433. 59a 149':61%1' %

INER -1720. 21a -0.304). 05a -0.31249. 26a

b K% NS -4.63+0. 91a -4, 28 +0. 8a -5.03H. 88a
RAER -9. 1736, 58a -7.67H5. 15a -16. 96+, 772

KM 15. 7346, 80a 18.48H0. 672 24. 1045, 10a

INER -0.224). 27a -0.4240). 06a -0.3940. 33a

BT A 0% IINERE -2. 5940, 53a -3. 154). 48a -3. 9542, 02a
AR -7.2343. 89a -8. 4136, 41a -13.8143. 84a

PN ) -6.52H.37a 2. 8245, 50a 0. 662, 46a
151. 23420. 55

& AR mPehm?

ERE m3hm

177.80#41. 21a

130.79451. 20a

166. 41H4. 73a

177.53%28. 70a

a
169.90+17. 24
a

TRV NG F R TA R b (RS B2 Z KT (p<0.05)
3. 1.4 AN[F IRl OR B 8 AL A - [ 2= MAZ AR B 23 A LR
A B2 E T AR LD 2 em AR R RE Y RS ARAR R SR BEAT 0. i 1 WTRUE , =R

AR E T AR B R BEE R R IHER, BEARMREO I R 5Bk /N . =M 32 8 77 0, TN-
40 AR EEE R AE 20-32em BIVEEAN; CK ACFE T B4 /34 18-28 cm RBTTE N, TN-60 4b
FHE AR i 24 cm-34em ZTEEN - CK FEHL 22 cm BB IR K 52 ; TN-40 AL FEFE M 32cm AT 24cm
B HIR AR R Z; TN-60 AFETE 36 B IIF2 K% . TN-40 FI5 KM 2IEE] 42cm, TN-60 15 KMEIE
F 38cm, TN-40 MM PG EE) . =M T ALEE 0. TN-40 5 TN-60 ZGH TR KM E
£, H TN-40 HfE.
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Fig. 1 Diameter-order distribution of different thinning retention densities of Cunninghamia lanceolata and Fujian - Nan

multilayered forest

3.2 2 K-EiE EMEETT ETHE KHIFT

3. 2. 1 AN O B P2 A A — [l B2 MAOK o A A A 4 52

TN-40 A1 TN-60 AHEL, TN-40 “FEyff . PEfde, PR R, BB ST TN-60 42, 2020
- TN-40 FIRZACT S fate P s . P AR BRI & AR 50 il EE TN-60 BEHE s 1 27.84%. 20.64%
80%M1 45.45%. LRI ARIBAE LY 40 BR/m AR T B A . PR PRI fe . P2 bR A
BREREIHZEE LTHEY.

R 6 AFIIMARLR B # B AR- R 2R B K
Table 6 Average growth of nanmu stand under different thinning retention densities of Cunninghamia lanceolata and Min Nan

multilayer forest

KbFR TN-40 TN-60
2017 2.2340.055 2.1526.009
N 2018 3.1440.087 2.8240.099
T4 E/m
2019 4.030.24 3.5140.13
2020 5.1540.53 4.3140.24
2017 1.6620.02 1.5340.002
2018 2.5040.15 2.2340.017
SEY Rz lem
2019 3.3740.44 2.8440.089
2020 4.0940.73 3.3940.18
. 2017 0.0004247.69E-09 0.00033-1.004E-09
15 Bk A AIm®
2018 0.0012-.58E-07 0.000862.69E-08
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2019 0.00304..21E-06 0.0017+2.06E-07

2020 0.00494.31E-06 0.002847.0092E-07

2017 0.736.0017 0.746.0010

2018 1.9546.012 1.6840.14
Zfl&/m3hm™

2019 4.2530.077 340.056

2020 840.40 5.540.18

4 B

NLEENRRET N ASLiE w I ) BA A SR A L BRI 2T Ak 7, N LR E AR R Ff
AR M AR A2 S AR E, A RN RS TR AT B — P B JZ bk, N TEEMAT A7
ARAHAEKER . G K AL IEFR %, SGSRPT R AR ), IR B R SRR AR 4y S5
ARKMEMSERG . KEWARE: RRGHEE B AN THRIEKERERERE N, Fik, R
FALFE R AR AE KRBT W Fe A B Y. RS MK 2SS A REN: JE A REEAANT
MIAEKGIRKERER, BAARIA: BEWRS RIS, AN &, Bk i 24
AFIREER KBS AFFT, TN-40 & NI ARFHM S M. SRR BAHET TN-60 43737
i 3.19% 10.07%- 29.2%, RIMEARS % BE AR BRRE (R B2 R AE K, ko S AR AR R AE K, X5 |
R FTEE FAH— B, FROGIE W R R 0355 BB AR, A2 ARMGE 2 AR KA A AR BN, MOR A R [14]
MM BRI LA H, BEIR TN-40 A3 TRk TIZACT 48 . B4R Al sk M AR 3G K, (HT 3 B A
5 TN-60 AbHAHLL AP T, 3 E 2R PRl AR T PR AR FERG IR AR T AR BB, AT 3 Bobk
S ERRD TR R IS AR T ER i, R AR, FARE . FRBRRER. P
BN LS S K B S8 B B 2 A A IR B8 2 5 3G i 2 0t B AR 3A . S0 AR AR AL, A 9T TN-
40 1 TN-60 FI-F- 4 5 20 i EL X BE BN T 4.12%F0 0.89%, “F-IH042 4 B3N T 11.5%A01 1.29%, P55
PR ASE FE 380 T 34.78% A1 4.35%.

ERKFEMEFTEARWHFREGHE RAZKR TR E N T MR &3 E RS A 451 1 ia
DI SR 8042 . BRCE N THERZ AR PR M @ RORE T 5 R IAZ R R A+ 28 REH IR 7 Kbz
MIARK RS 12K RF+HICE Ry 0] B8 52 m B ARk, AR B3 & RN, m b B AT AR ik
FLE IR AR KB R 30.00% DL b, MK A8 d A K BT 5~ 10 A RS0 B SAr ik .l KA 5
B 52 5 WRh A B A 45 A 010 7 SR AL R - [ R I B ES A IR EAR, N JE ST R AR AR AR T RE 4
LB, AR TR N THE =TI 2 FIhRER deRe 55T, AR5 R TN-40 5 TN-60 6 F| T
EARRKEMAK, H TN-40 HfE.

5 4518

(1) B30 W= AR AL 1 F AN THAE K, TN-40 ALEE [T 9M 8. /e, SpRM R T
TN-60 AbTEE . 500 b 4335 B A BEATIARAS A K, BB W20 25 ARG, A2 AR 2 2 K 2 1 U2
WACEACH B . T MRS ST DU ) TN-40 (9B BT EE, DU ACT- S0 . M 26 b bt
BRSPS B 36 080 T BRI EAS R BRR A K I 3 B 25 3 0 80 I T

(2) SR A SRR e, S AR I : TN-40>CK>TN-60; KM A E I TN-
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40>TN-60>CK, T ML, [A4%5 i TAAKRE K, FBUSARERKARN, REM LB, SNMER 61k
AN TR A M E S E R RN AL, CK>TN-60>TN-40, M EME 5 EHEN BRI AN TN-40
>CK>TN-60, J5 K] Ge2 A F AL AR % EAE R B b M E S ERENZR. J9 TN-
40 AT Rede s REM I M &, EHE.

(3) B AL AT ET A, =R RO ES A, HiEdAg i, TN-40 R9% KT
CK, {HXJEE TN-40 5 TN-60, TN-40 fEA2Z% L0704 KT TN-60. =Aab3 77 50455 70 . TN-40 5 TN-
60 ZIH R TR REMAK, H TN-40 etk

(4) N[ Ab B R S0 [ R AR K S R 6], TN-40 F3gmt s . SPRIMAs ., Pk i, S EH
T TN-60 403 . HAPERim . SRR, PR, & HEH 2N HEE LB SRS
FE 2 40 PR/ B ) T R R AR K
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