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Effects of thinning and fertilization on growth and timber structure of
mature Chinese fir forest

ZHAO Mingzhen', WANG Liyan', LIU Jing', ZOU Xianhua'?, ZHENG Hong’,
FAN Fujin’, MA Xiangging'?, LIN Kaimin'?, LI Ming'?

( 1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Engineering
Research Center of Chinese Fir, National Forestry and Grassland Administration, Forestry College, Fujian Agriculture
and Forestry University, Fuzhou 350002, Fujian, China; 3. Fujian Yangkou National Forest Farm, Shunchang 353200,
Fujian, China)

Abstract: [Objective] This study aims to investigate the effects of different thinning retention density and
different proportion of N and P fertilizer application on the growth and timber structure of mature Chinese
fir forest. [Method] The 27 year-old Chinese fir plantation with a site index greater than 22 was selected, and
9 standard plots were set up by orthogonal experimental design. The thinning retention densities were
300, 600 and 825 plants-hm ™. The application rates of N fertilizer were 0, 100 and 200 g-plant™', and the
application rates of P fertilizer were 0, 250 and 500 g-plant™'. [Result] Excessive thinning retention density
limited the diameter at breast height (DBH) increase of mature Chinese fir. Too small thinning retention density

reduced the stand stock. Thinning and fertilization could effectively promote the growth of individual tree
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volume. Higher N application rate could promote the growth of DBH, tree height and average individual tree
volume of Chinese fir, and the mixed application of N and P could increase the accumulation of stand volume
more effectively. The thinning retention density, the application rate of N and P fertilizer all significantly
affected the yield of large-diameter timber of mature Chinese fir forest (P<< 0.05). The thinning retention
density and the application rate of P fertilizer had a significant impact on the yield of large-diameter timber of
mature Chinese fir forest (P<<0.05), while the application rate of N fertilizer had little impact. Under the site
index of 22, the combination that produced the maximum yield and outturn rate of large-diameter timber of
mature Chinese fir forest was thinning retention density of 825 plants-hm 2, N fertilizer application rate of 200
g+ plant™' and P fertilizer application rate of 250 g+ plant™'. [Conclusion] Under the condition of high site index,
the outturn and yield of large-diameter timber of Chinese fir could be effectively promoted by keeping
appropriate thinning density and increasing N and P fertilizer application in the cultivation process of mature
Chinese fir forest. [Ch, 6 fig. 4 tab. 27 ref.]

Key words: Chinese fir; thinning; fertilization; large diameter timber; timber structure
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X G R Z R MR AR, X T ] A ADRS 1 I At N8 2 R VR F T AZ AR BRI 4 /b o ARWF9E 20 At
TAF AR B 2 B AR W AT it P X AZ AR BB R4 . A7 0 . RARHE H b LS A 38 11
e, DI ES0E AR KM RAES

1 3R 30 Ak It

RIS AR A R TS B DAk, R R R 3 SRR L b by, KA 300~700 m.
J& O A T VEE T KU X, AR 18.6 °C, A TF-HIE KRy 1.300~2 100 mm, JCFE A A 35
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Table 1 Physical properties of soil in the experimental site

- E/em BRFE BER /M EBEAL BEL JFLBR - e iz A W/
= 7K /mm 7K ft/mm 7K & /mm B /% B/ % /% (grecm™) (g-kg™") (g-kg™)

0~10 71.53+0.00 66.33+0.00 64.93£0.00 5.20+0.00 66.33£0.00  71.53+0.00  2.66+0.15 24.11+5.01  1.60+0.38
10~20 72.13£0.00 63.53+0.00 61.47£0.00 8.60+0.00  63.53+£0.00  72.13+0.00  2.68+£0.10 = 26.04+4.05 1.01£0.30

20~40 135.80+0.01  123.00+£0.01  119.60+0.01  6.40+0.00 61.50+0.00 67.90+0.01  2.87+0.14  26.50+5.37  0.70+0.16

2 HtR ik
2.1 ARG
FEHE B 27 4 ST HBFE B KT 22 BIRZ AR B T AR, AL BRATAR 755 B N 800~850 #k-hm ™2, R
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Table 2 Various thinning and fertilization treatments

e R AR BRI o BB AMLIEMEY  BRALIEIRY
(¥k-hm™) (g B (g (Fk-hm?) (g # (g #
1 825 0 0 6 600 200 0
2 600 0 500 7 300 0 250
3 825 100 500 8 825 200 250
4 300 100 0 9 300 200 500
5 600 100 250
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Table 3 Proportion of tree species in different diameter classes

A B RS H/%
HAFh
16 18 20 22 24 =26
IR 100 40 0 0 0 0
bt 0 60 100 100 65 0
KM 0 0 0 0 35 100
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Figure 2 Increment of average DBH, annual average tree height, average individual volume and stand volume in successive years
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Figure 3 Total increment of average DBH, annual average tree height, average individual volume and stand volume
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Figure 4 Change of output of medium and large diameter timber in the past three years
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Figure 5 Radar chart of output of medium and large diameter wood before and after treatment
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Figure 6 Radar chart of output rateof medium and large diameter wood before and after treatment
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