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Effects of different gap sizes on individual growth and plant
configuration of Phoebe bournei under Chinese fir forest

DING Yexin'?, LI Jiayu'?, LI Yueqiao"*", WANG Liyun'?, YU Longhua'?,
CHEN Jiatang'?,SONG Liansheng'”, DENG Huangwei'’

(1.Experimental Center of Subtropical Forestry, Chinese Academy of Forestry , Xinyu , Jiangxi 336600,
China ; 2. Key Laboratory of Biodiversity Conservation and Resource Utilization in Jiangxi Province, Xinyu,

Jiangxi 336600, China)

Abstract: [ Objective | Gap will regulate the redistribution of light , temperature , water and other resources
in the forest environment, thus affecting the growth of seedlings under the forest.This study aims to reveal the
influence of gap area regulation on the growth and development of Phoebe bournei interplanting under Chinese
fir.[ Method | Taking 2—year—old Phoebe bournei seedlings as the research object, three clear—cut Chinese fir
sample plots with spacing configurations of 4 mx4 m(T1),8 mx8 m(T2),and 12 mx12 m(T3)were established.
Additionally, an untreated 8 mx8 m stand (CK) was set as the control group to conduct an understory Phoebe
bournet supplementary planting experiment. After 4 years, the growth, branch and root biomass, branching
configuration, root configuration of Phoebe bournei were measured and analyzed. [Result] (1) There were
extremely significant differences in tree height and breast diameter of Phoebe bournei under different gap sizes
(P<0.01) , and significant differences in branch height (P<0.05) , among which the tree height, breast diameter
and crown width reached the highest under T2 treatment, which were 44.9%, 51.3%, and 15.2% higher than
those of the control group, respectively; (2) Under T2 treatment, the hiomass of branches and leaves in the
upper and middle layers of the canopy, and the biomass of roots in the depth of 0-20 ¢m and 20-40 ¢m reached
the peak, which were 109.3%,67.4% ,30.0%,56.7% ,206.9% and 331.3% higher than those of the control, and
the root biomass showed significant (P<0.05) and extremely significant difference (P<0.01)at the depth of 0-20
cm and 20-40 cm, respectively; (3) Under T2 treatment, the basal diameter of the upper layer, the number of
secondary branches in the middle layer and the lower layer of the canopy reached the peak , which were 9.1%,
30.5% and 55.3% higher than those of the control, and the basal diameter of the secondary branches in the
upper layer and the number of secondary branches in the middle layer showed significant differences (P<0.05) ;
Under T3 treatment, the number of upper branches, primary branch base diameter, middle branch number,
lower branch number, primary branch base diameter and branch length of the canopy were 79.7%, 10.6%,
68.2%, 58.3%, 12.0% and 28.7% higher than those of the control group; (4) Under T2 treatment, the root
surface area in 0—20 cm soil depth, root length and root tip number in 20-40 c¢m soil depth, root length and root
tip number in 40-60 cm soil depth were 92.7%, 136.0%, 79.2% , 61.0% and 44.6% higher than those of the
control; Under T3 treatment, the root length , root tip number in 0-20 ¢m soil depth and root volume in 20-40 c¢m
soil depth increased by 80.5%, 127.4% and 231.8% respectively compared with the control. [ Conclusion |
Under T2 treatment, the comprehensive performance of tree height, breast diameter, crown width, height under
branches, number of primary and secondary branches, branch angle, basal diameter, branch length, leaf
biomass, branch biomass and root system was the optimal.Gap treatment can effectively promote the growth and
development of Phoebe bournei in seedling stage , and can significantly promote the growth and configuration of
Phoebe bourne.
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Fig.1 Geographical sketch map of experimental square plot
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Fig.2  Growth status of Phoebe bournei under different sizes of Chinese fir gaps
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Tab.1 Biomass of Phoebe bournei under different sizes of Chinese fir gaps

i J2 RS fem VNGB Y g WAt le WA g
Canopy/depth Treat Leaf biomass Branch biomass Root biomass
1/0~20 Tl 1.24+0.81" 0.61+0.48" 3.14+1.85"
Upper/0-20 T2 3.83+3.58" 2.36+2.94" 4.02+3.36"
T3 3.16+2.23" 1.83+1.59" 2.32+1.66"
X HE CK 1.83+0.77* 1.41+£0.91" 1.31+0.62"
HJ{H Mean value 2.52° 1.56 2.70°
1/20~40 T1 3.93+2.94° 2.31+1.87 1.71+1.15"
Middle/20-40 T2 6.55+5.09" 4.12+3.50° 3.18+3.75°
T3 5.91+5.86" 3.81+4.44" 1.59+1.06™
X HE CK 5.04+2.37° 2.63+1.31° 0.96+0.47"
YJ{H Mean value 5.36 3.22 1.86"
T/40~60 T1 6.35+4.70" 3.77+2.82" 1.84+1.03"
Lower/40-60 T2 8.91+6.66" 5.63+4.06" 1.33+0.56"
T3 9.17+6.68" 5.91+5.07 1.25+1.16"
Xt CK 6.47+1.92 3.33+1.26" 1.57+0.44
1{H Mean value 7.73 4.66 1.50

* RN ) 29 ) A7 1 28 1 25 5 (P<0.05) , AN R RE 3R [R50 B30 ) A7 7 8 28 25 5 (P<0.05) .
* indicates significant differences between the same series (P<0.05) , and different lowercase letters within a column indicate

significant differences(P<0.05).
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Fig.3  Growth status of the first branch of Phoebe bournei under the treatment of different sizes of Chinese fir gaps
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Tab.2 Root growth of Phoebe bournei under different sizes of Chinese fir gaps
R /em MR A2 R /em RFE M em?® AR em® AR E AR /mm HRIHK A
Depth Treat Root length Surface area Root volume  Average diameter Root tips
0~20 Tl 638.34+285.03"  248.77+126.23"  17.04+12.94 1.04+0.24" 1509.89+777.24"
T2 918.77+334.90"  304.16+108.50° 12.77+8.45" 0.81+0.13" 1997.67+889.12"
T3 998.30+417.28"  275.05+80.46" 12.58+5.01" 0.77+0.15" 2 814.11+1 308.07"
XA CK 552.97+195.39° 157.87+70.22" 7.32+4.13" 0.79+0.12" 1237.56+491.77"
YJ{H Mean value  777.10° 33.00° 12.43° 0.85" 1889.81"
20~40 Tl 283.56+193.12"  113.54+37.81" 10.13+6.52" 1.41+0.45" 702.63+536.51"
T2 394.80+274.94" 81.58+40.39" 8.35+5.83" 0.88+0.40" 845.29+582.03"
T3 243.46+101.31" 92.09+51.25" 14.00+7.00" 1.02+0.33" 552.38+169.49"
Xt CK 167.27+68.45" 69.63+32.26" 4.22+2.87 0.94+0.35" 471.75+351.11°
Y Mean value  268.77° 89.26 8.81" 1.07° 636.48
40~60 T1 168.62+99.38" 103.07+107.78" 5.33+4.11" 1.54+0.62" 355.22+223.64"
T2 242.05+127.94" 97.90+51.71* 7.71+3.47 1.20+0.34" 466.00+286.28"
T3 148.87+100.90" 75.56+70.82" 9.70+12.41° 1.12+0.59" 331.88+201.03"
X CK 150.36+73.79" 82.35+44.43" 9.00+5.41" 1.34+0.56" 322.29+146.51"
Y{H Mean value  172.27 89.87 7.76 1.31 363.47

*FR ) A AL R E 22 57 (P<0.05) , AN [R) 7 Ak [R] 91 Kot 1B 4775 35 1 25 57 (P<0.05)

* indicates significant differences between the same series (P<0.05) , and different lowercase letters within a column indicate
significant differences(P<0.05).
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