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Effects of gap size on growth, morphology and biomass distribution of
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Abstract: [Objective)] This paper studied the effects of gap size on growth,morphology and biomass
distribution of Erythrophleum fordii in Eucalyptus plantation to explore suitable planting methods for
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Eucalyptus and precious tree species-E. fordii. [Method) E. fordii saplings of six forest gaps (100,150,
200,300,400 and 500 m*) in Eucalyptus plantation on experimental center of tropical forestry of Ping-
xiang,Guangxi were studied. Then random sampling method was performed to survey growth, leaf, trunk
shape and first-order branches morphological characteristics before plant main trunk,root, branch and leaf
biomass were calculated. [Result] (1) With the increase of gap area, the diameter at breast height, tree
height,crown length, crown diameter and crown ratio of E. fordii saplings increased first and then de-
creased with optimal values in types 200 and 300 m”’. The leaf length, width,single leaf area and leaf length
width ratio decreased,and leaf length width ratio showed insignificant differences. The specific leaf area and
leaf area index increased with increasing gap area. (2) In terms of trunk shape index, the forest gap types of
200 and 300 m® significantly improved stem straightness and stem fullness, while reduced taperingness.
(3) The base diameter,length,number and spacing of first-order branches of E. fordii saplings increased
with increasing gap area,while branching angles decreased. The overall bifurcation ratio, stepwise bifurca-
tion ratio and branch diameter ratio increased first and then decreased. (4) The biomasses of main trunk,
branch and leaf of E. fordii were the largest in forest gaps 200 and 300 m*,and maximum of root was in
500 m®. The ratios of main trunk,root,branch and leaf to total biomass were 42. 01% —50. 13% ,22. 32% —
25.89%,15. 18% — 18. 04% ,and 12. 18 % — 15. 33% , respectively. [Conclusion) Gap size had significant
impacts on growth,leaf morphology,stem form and biomass distribution of E. fordii in Eucalyptus plan-
tation. In mixed Eucalyptus and E. fordii,appropriate forest gap will be beneficial to growth and biomass
accumulation of E. fordii. The suggested sizes of forest gap were 200—300 m?.
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Table 1 Effects of gap size on growth of Erythrophleum fordii in Eucalyptus plantation
M A/ m? Mg 4% /cm B i /m R R/ em e K B/ m - 34 56 W / m IR H 3R
Area of gap Diameter Tree height Height under branch Crown length Mean crown Crown ratio

100 8.13£0.63 a 8.0540.47 a 4,32%+0.20 a 3.8540.38 a 3.394+0.15 a 0.43+0.03 a
150 8.680.42 a 8.13+0.32 a 4.15£0.29 a 4,03£0.29 a 3.744+0.26 a 0.46-0.04 ab
200 9.8040.52 be 9.3340.38 b 4,084+0.17 a 4.80+0.36 b 4,8940.19 b 0.50+0.03 b
300 10.514£0.43 ¢ 9.534+0.44 b 4.02%0.34 ab 5.0240.21 b 4.77£0.34 b 0.52%£0.02 b
400 9.3340.62 ab 8.6740.56 ab 3.474+0.25 b 4.784+0.26 b 3.784+0.33 a 0.494+0.04 ab
500 9.074+0.41 a 8.2440.63 ab 3.28+0.32 b 4,07+0.33 a 3.4440.25 a 0.47+0.02 ab

TE < 7 5B 5 e A [ /NG 5 8 3R 22 53 3% (P<0. 05) . R A

Note: Different lowercase letters mean significant difference at P<C0. 05 levels among treatments,the same below.
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Table 2 Effects of gap size on form performance of Erythrophleum fordii in Eucalyptus plantation

MR A/ m? (R TNEN; S BT [ WFHR/ % BE/(cm s m™1) REIEE/(cm + m™ D)
Area of gap Stem straightness Stem fullness Forking rate Diameter height ratio Taperingness
100 4,2540.58 a 0.437+0.06 b 28.934+10.15 a 1.0140.05 a 2.18+0.12 a
150 4.3940.44 a 0.46+0.03 b 32.42+9.26 a 1.084+0.08 a 2.02+0.16 ab
200 4.6340.37 a 0.5240.02 a 34.47£7.54 a 1.00+0.07 a 1.86+0.08 b
300 4,4840.29 ab 0.5740.05 a 38.2546.64 a 1.104+0.08 a 1.81+0.11 b
400 3.76+0.23 b 0.417£0.07 be 56.82+6.95b 1.0940.12 a 2.07+0.12 ab
500 3.68+0.26 b 0.38740.04 ¢ 60.19+8.11 b 1.094+0.13 a 2.13£0.09 a
2.3 MEABERMEAHFESHZN R A T b - 2 B TR e T BRI AR A R
Fe BRI AN TR bR B T AR T A R i KBS E S5 SR LR 3.
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Table 3 Effects of gap size on leaf characteristics of Erythrophleum fordii in Eucalyptus plantation
R TH AR/ m? KB/ em FLHE/em R K TE - ot A A/ em? LE i T AR - T AR L
Area of gap Length Width Length-width ratio  Average leaf area Specific leafl area Leaf area index
100 8.8540.59 a 4.1840.25 a 2.12£0.20 a 36.99+6.83 a 118.07+12.62 a 1.66+0.12 a
150 8.46740.44 a 4,0640.13 a 2.0840.18 a 34,354+5.09 a 125.24413.60 a 1.82+0.11 ab
200 7.32+0.31b 3.87+0.22 ab 1.8940.16 a 28.3344.54 ab 133.18414. 82 ab 2.16+0.18 b
300 6.98+0.69 b 3.81+0.21 ab 1.83+0.19 a 26.5944.52 ab 146.32418.79 ab 2.24+0.21b
400 6.75+0.67 b 3.74+0.14 b 1.80£0.22 a 25.2543.72 ab 152.264+15.72 b 2.2840.15b
500 6.62+0.54 b 3.6840.18 b 1.79+0.23 a 24,434+3.22 b 163.714+16.76 b 2.3240.19 b
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Table 4 Effects of gap size on first-order branch characteristics of Erythrophleum fordii in Eucalyptus plantation
MR T AR/ m? K 5B AR /mm KK/ em SRR/ () B A K
Area of gap Branch diameter Branch length Branch angle Branch density
100 15.74+2,08 a 98.25+5.83 a 61.52+3.35 a 12.50+1.26 a
150 16.18+1.84 a 102.9046.89 a 59.30+3.81 a 12.754+1.51 ab
200 20.76+1.56 ab 118.234+4.22 b 51.26+3.65b 14.67+£1.10 b
300 21.56+1.43 b 120.8446.45 b 50.04+4.21 b 15.00+1.76 b
400 22.60+1.73 b 122.814+7.88 b 49.85+5.29 b 15.33+1.08 b
500 23.24+2.04 b 131.7444.94 ¢ 48.33+3.16 b 15.83+1.90 b
MR T AR/ m? SR 5y % B R A% ] B/ em Bz
Area of gap Overall bifurcation ratio  Stepwise bifurcation ratio Interval between diameter Branch diameter ratio
100 2.68+£0.14 a 7.631+0.48 a 9.8440.50 a 0.22740.05 a
150 2.79£0.17 a 8.18+0.62 a 10.0840.57 a 0.3140.02 a
200 3.57+0.28 b 9.84+0.37b 12.9440.40 b 0.447+0.04 b
300 3.65+£0.16 b 11.14+0.78 b 13.23£0.29 b 0.50£0.05 b
400 3.12+0.37 ab 9.23+0.65 ab 14.20+£0.43 b 0.3640.03 ab
500 3.06+0. 25 ab 8.97+0.53 ab 14.684+0.74 b 0.32740.04 a

TE B BOR7 AR — B B R AR B L ROR

Note: “Stepwise bifurcation ratio” only refers to gradual branching rate from primary branches to secondary branches.
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Different lowercase letter on the same organ column chart showed significant difference (P<Z0. 05) ,the same as below
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Effects of gap size on different organs biomasses of Erythrophleum fordii in Eucalyptus plantation
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Fig. 2 Ratio of biomasses of different organs Erythrophleum fordii in different gap habitats
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