TLPaAM R 24 2020,42(4) http://xuebao.jxau.edu.cn
Acta Agriculturae Universitatis Jiangxiensis DOI:10.13836/j.jjau.2020089

AU, B IR IR, 45 S AL 0 RLR 5 518 5 1 2 A B0 [ ] VTP R, 2020, 42(4) ;. gtk
778-787. i

ARy I 19) R b5 o FEFAE T 1Y
G Bh A R
Frk BEE " KAE R, G

(1. P MO BT FE e Ak D5 /I SOl A RE SR AROR 15 7 B S 30 28 AMROR B84 7 b [l T S 0 8, et
10009152, B UMl A 7 B BRI QT .0 VTR Bat 210037;3. fa a2 HRa T A M7, fad HRik 354006)

FEE [ H MY B2 A R AR 25 5 2 A48 D7 X A2 A gh il B AR 4325 K 1 52 i B LBV, 8 7 A2
A R 55 0 B ) 000 T R B AR, DA S i R A RIA A S BRI AR AN T M= RS i,
(7512 1R FH BEAL X 2 R0 15 T, 7 A B I T ) 1A PRI 78 1 A2 R R P AN A 88 B B AR S bR, AR A0 8 4T 1)
A8 ST IR G, A3 BT AZ A B A8 A o Y PR3 2 B RSB o [ 85 2R TbR o A K iy 30 3% B 3600 25 A i
F o WIBARES B 25 % B R v A% RENE R B K 22 BB, — M3 7~8 a B, & B N AR 22
SR PO B A A R) 4B B IR B R A K22 Rk B K. 7E 6 a i) SR AR K Y R PPN 25 5
KK, 8 a i, M fa AR A< 1 R RSO 25 573 0 2 KT s S AN IR 2 ST, B v B R BURN &S B AL
RFPAIN A T8 0 KT o WIAESER BE SRR KOV 28 BAE A s AR A AR A AR 3k 8 MKk oF o [ S50 ] R B RN
WIIAE % 3 X5 A2 AR G S AR A3 26 K 5% ) ELAT S M AR , L BRI 35 33Xl 8 s i A A 2, 8 afsf, AR 4335
PARRA RV 3 A R AR RIAE A 1 667 #i/hm* X — A T EA, 70.037 2 m?, L HAL A A 5 /0 R 27.96% 5 1M
FFRAE 3 AR R AP R  h 6 667 BE/hm X — 414 TR, 24 75.386 5 m¥/hm?, L HABAL 5 /05 2.91%.

SRR AR s AlbR s R s DAL B s HAE AR
R E 4 35:5791.27;5718.5 XEAARERD A E4RS:1000-2286(2020)04-0778-10

Effects of Improved Varieties and Densities on
the Dynamic Growth of Young Chinese Fir
(Cunninghamia lanceolata ) Plantation

LI Xiao-yan', DUAN Ai-guo'",ZHANG Jian-guo'?,ZHAO Shi-rong’, FENG Sui-qi’

(1.Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and
Cultivation, National Forestry and Grassland Administration , State Key Laboratory of Tree Genetics and Breeding,
Beijing 100091, China; 2. The Southern National Forestry Collaborative Innovation Center, Nanjing Forestry
University , Nanjing 210037, China; 3.State—owned Forestry Farm of Weimin, Shaowu, Fujian Province , Shaowu,
Fujian 354006, China)

Yrim B #8:2020-02-25 &[] B H#3:2020-04-25

ELWE : EE T 1 RHE I H (2015BAD09BO101) | [E 5+ = 1" 5 5 5 & 114135 H (2016 YFD0600302) 1l
(1% F SR B2 R 410 H (31570619)
Project supported by Item of National Science Technology in 12th Five-Year(2015BAD09B0101) , Item of National
Key Research in 13th Five-Year(2016YFD0600302 )and the National Natural Science Foundation of China(31570619)

{EZ B : 2R, orcid.org/0000-0002-9475-6508 , 3161566793@qq.com; * I F1EF : BeZ [, F 98 51 -, TN H
AN THMHE ML EWI, orcid.org/0000-0002-4696-5815 , duanag@caf.ac.cn.



55 4 3] ZRIRIHE A A2 AR L 3] WL 55 0 P42 ) 9 26 K Bl A 000 - 779 -

Abstract: [ Objective ] This study aimed to explore the effects of different improved varieties and densities
on the dynamic growth of young Chinese fir (Cunninghamia lanceolata) plantation and their interaction and
provide a theoretical basis for the optimal distribution of improved varieties and densities and improve the yield
and quality of Chinese fir plantation.[ Method ] Interactive test forest of improved varieties and initial planting
densities of Chinese fir was built with randomized block in the state-owned forestry farm of Weimin, Shaowu,
Fujian Province.Based on the stand survey data of eight years, the effects of different improved varieties and
densities on the dynamic growth of Chinese fir plantation were analyzed. | Result]In the early stage of stand
growth, the difference in the density effect was not significant, and in the later stage, the growth difference in
tree height, DBH, crown width and stem volume among different densities increased with age , and the difference
reached a significant level by the year 7-8. During the whole survey period, the growth difference in stand
volume among different densities was very significant. At the age of 6 years, the effect of improved varieties on
the crown width growth reached a significant level , and that of DBH growth was at the age of 8 years.However,
there was no significant difference in tree height, volume and stand volume at the improved varieties level.The
interaction between the initial planting densities and improved varieties had no significant effect on the stand
growth.[ Conclusion |Improved varieties and initial planting densities have an addictive effect on young Chinese
fir plantation, and the addictive effect is more obvious with age. At the age of 8 years, the stem volume is the
largest in the combination of the third generation seed orchard and 1 667 trees/hm’, and its value is 0.037 2 m’,
and at least 27.96% higher than that of other combinations.The stand volume is the largest in the combination of
the third generation seed orchard and 6 667 trees/hm’, and its value is75.386 5 m’’hm’, and at least 2.91%
higher than that of other combinations.
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Fig.1 Height growth at the same improved variety and different planting densities
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#1 AEARMAARAVNEZEREHNEZRFESTER
Tab.1 The two—way analysis of variance for experiment of different improved varieties and planting densities
WiH guL > 3 i /a Stand age
Ttem Source of variation 2 3 4 5 6 7 8
4 15 /m R 0.268 0.493 0.054 0.756 0.828 0.999 2.149
Height VIR 0219 0454 1.020 0.735 1.073 3.157* 5.187*
R A= % 1.628 1.643 0.698 1.483 1.345 0.891 0.224
W42 /em R 1.902 2.634 3.990 5.481°%*
DBH WIHE 5 BE 0.527 1.336 2.519 4.174%*
R A=A % i 1.009 0.951 0.944 0.893
e /m R A 1.948 5.479%  2.604 2.400
Crown width WIKE % 0.344 1.397 5.812%%  12.244%%*
R AT A 5 S 1.097 0.545 0.388 0.613
FAREAF Fm? Rl 1.488 1.594 2.436 3.708
Stem volume VI 0.478 1.506 3.023 4.926%
R % 0.809 1.085 0.937 0.644
EME/(m’-hm™) [ i 0.110 0.031 0.316 1.130
Stand volume WG 2 7.788#%  7321%%  7.450%%  6.069%*
R A= % i 0.710 0.976 0.853 0.486

BRI B | R R 2 BE Y RS0k 1,3 3. A4 IR RAE 0.05 F10.01 7K 125 5 1 3%

The degrees of freedom of improved variety , planting density, improved varietyXplanting density are 1,3 and 3.* and ** indi-

cate significant differences at 0.05 and 0.01 levels, respectively

K2 FARARMANARMEZELAAIHNNSERNSELRER

Tab.2 Multiple comparison of height growth of different improved varieties and different planting densities

Wi [ R R Py /a Stand age
Ltem Improved variety X
planting density 2 3 4 5 6 7 8
1X1 667 0.71£0.06"  1.42+0.17° 2.19+0.30" 3.45+0.49° 4.01+0.48" 4.59+0.51" 5.90+0.63"
1x3 333 0.68+0.04"  1.42+0.14" 2.42+0.35" 3.11+0.53" 3.57+0.57° 4.02+0.52" 4.93+0.72"
1x5 000 0.70+0.04*  1.67+0.20" 2.52+0.36" 3.70+0.09" 4.13+0.21" 4.43+0.29" 5.10+0.48"
HHE/m 1X6 667 0.72+0.09*  1.49+0.25° 2.30+0.52* 3.23+0.58" 3.66+0.56° 3.99+0.49"  4.64+0.72°
Height 3x1 667 0.70+£0.02*  1.51+0.12* 2.22+0.05* 3.74+0.39" 4.27+0.45* 4.88+0.44" 6.28+0.64"
33333 0.78+0.04"  1.65+0.18" 2.68+0.43" 3.49+0.17° 3.96+0.16" 4.38+0.22" 5.44+0.24"
3x5 000 0.69+0.07*  1.48+0.08" 2.23+0.23" 3.28+0.27" 3.72£0.29" 4.15£0.27" 5.12+0.66"
3%x6 667 0.74+0.09"  1.56+0.12° 2.43+0.30" 3.51+0.04° 3.99+0.03° 4.24+0.11" 5.11+0.26"

I A 25 13 2 R R AR A U MR RRER 9] 1x1 667 , R 55 1 AR R A RIRIAE % B2 1 667 Hk/hm?ix —
o FRNEAE I EAREZE . SRR T RAARTE0.05 K F 25 3, T

Improved variety X planting density represents the generation of improved variety Xthe number of trees per hectare.For exam-

ple, 1x1 667 represents the combination of the first generation and 1 667 trees/hm*.Mean # standard deviation is given in table.Dif-

ferent letters in the same column indicate significant differences at 0.05 level, The same below
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Fig.2 DBH growth at the same improved variety and different planting densities
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Tab.3 Multiple comparison of DBH,crown width,stem volume,stand volume growth
of different improved varieties and different planting densities
5iA BRI i Meie/a Stand age
lem Improved variety X
planting density 5 6 7 8
1x1 667 4.57+0.87" 6.27+1.15" 7.80+1.37* 9.13£1.59*
1x3 333 4.20+0.82" 5.57+1.14" 6.77+1.23" 7.80+1.31"
1x5 000 5.07+0.93* 6.37+1.03" 7.57+1.10" 8.43+1.02"
K42 /em 1X6 667 4.20+0.92° 5.53+1.07" 6.47+1.12" 7.27+1.12°
DBH 3x1 667 5.50+1.05° 7.53+1.22° 9.27+1.31" 10.90+1.40°
3x3 333 5.20+0.72° 6.90+0.79" 8.47+0.81" 9.70+0.70"
3x5 000 4.57+0.91° 6.00+1.06™ 7.33£1.18" 8.40+1.31"
3%6 667 4.67+0.32° 5.97+0.21" 7.13£0.32" 8.10+0.44"
1x1 667 1.23+0.18" 1.81+0.10" 1.74£0.17" 2.23+0.37"
1x3 333 1.19+0.10° 1.64+0.22" 1.51+0.04" 1.94+0.23"
1x5 000 1.29+0.09° 1.74+0.25" 1.5320.11" 1.85+0.15"
Sl /m 1%6 667 1.17+0.09* 1.60+0.18" 1.41+0.06° 1.63+0.06°
Crown width 3x1 667 1.32+0.05" 2.06+0.27 1.84+0.25" 2.51+0.09°
3x3 333 1.28+0.06° 1.96+0.07 1.68+0.16™ 2.16+0.27"
3x5 000 1.22+0.05° 1.75+0.30" 1.53+0.18" 1.84+0.25"
3%6 667 1.27+0.08" 1.82+0.17" 1.52+0.02" 1.69+0.10°
1x1 667 0.004 5+0.001 8 0.009 2+0.003 6™  0.015 8+0.006 1" 0.026 8+0.009 9"
1x3 333 0.003 6+0.001 1*  0.006 5+0.003 0" 0.010 5+0.004 4 0.016 8+0.006 9"
1X5 000 0.006 0+£0.003 0 0.009 6£0.003 8  0.014 3+0.005 6  0.019 8+0.007 3"
AR A 1x6 667 0.003 6+0.002 1*  0.006 8+0.003 4™ 0.009 6+0.004 3" 0.013 9+0.006 4
Stem volume 3x1 667 0.006 5£0.002 8" 0.013 2+0.004 9* 0.021 9+0.006 9* 0.037 2+£0.011 2*
3x3 333 0.005 4+0.001 5*  0.010 5+0.002 5"  0.016 7£0.003 6™  0.026 6+0.004 3*
3x5 000 0.004 4+0.002 1*  0.007 7+0.003 2" 0.012 4+0.004 7" 0.019 8+0.008 5
3x6 667 0.004 8+0.001 3*  0.007 6+0.000 7" 0.011 5+0.001 1" 0.017 7+0.002 2"
1x1 667 4.663 6+1.101 8" 9.3792+2.002 1" 15.726 4£3.126 2"  26.641 7+5.055 5
1x3 333 8.558 2+1.587 8" 15.138 7+4.247 7"  24.300 6+6.226 7"  38.629 8+9.803 1"
1X5 000 20.107 4£3.904 2" 35.6113+7.406 9"  52.6723+11.073 3* 73.196 5+14.601 3"
FHE/(m’ hm™) 1x6 667 18.531 6+3.904 2 33.971 8+10.388 9 47.961 2+1.107 3*  69.253 2+19.177 4"
Stand volume 3x1 667 6.270 0+1.564 9" 12.897 7+2.9379" 21.5552+4.431 0" 36.3443+7.222 7"
3x3 333 12.758 0+2.207 1" 24.291 3+4.289 0" 38.3802+6.102 4"  60.815 3+7.978 7*
3x5 000 15.278 9+3.421 6™ 26.832 7+4.741 8"  43.350 5+£6.565 3"  68.736 8+12.779 7*
3%6 667 20.736 2£3.410 2" 32.796 7£1.279 1*  49.250 1+1.898 1" 75.386 5+3.568 6"

A K 25 55 BEARIA 3 RT3 K, ] — A8 T, SRR A B A R Bt 23 8 488 R I s/ D , 3k 0 A R Ml 70 A K B
FE—E . SRR 22001 (1) R, 2] 8 alif , &% B 0] A K 22 7 18 B B KK . &£ Hds Duncan
R (#63),5~8 alif, 1 AR R s 2 B R) A 4 25 57 A TR B 35 P AK K 5 177 5~6 a, 3 THAR R R E 4 Fdo) i 2% i
TEFARE,7~8 a, 3 A RIS B 1 667 #i/hm? B SRR BUE K B 50006 % B 0 3 333 #k/hm” [i]
TC i35 25 A0, 5 A R 1) 25 R 1A B K
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