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Response of growth and branch development of Betula alnoides
young plantation to light environment

LUO Dan'"?, WANG Chunsheng', ZENG Jie'
(1 Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China;
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Abstract: [Objective] A canopy shading experiment was conducted by simulating the light environments of
plantations with a series of planting densities, to explore the effects of light environments on tree growth and
branch development, and provide a theoretical guidance for the efficient cultivation of large-sized and high
quality timber of Betula alnoides through reasonable arrangement of planting density. [Method] On the basis
of a series of afforestation density tests, three shading treatments (40%—45%, 55%—60% and 80%—90% shade
rate) with 2/3 of the lower crown shaded and one control (CK) of no shade were set in plots with planting density of

4 mx4 m from a 5-year-old planting density trail of B. alnoides in early October following the local phenology
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of this species. The dominant tree and the subdominant tree were selected as experiment objects. The tree growth
and branch development of all treated individuals were investigated every three or six months.

[Result] The increments of tree height and diameter at breast height (DBH) in each interval and the whole
experimental period did not differ significantly among shading treatments (P=0.05). DBH increment was the
highest from January to April, and exceeded 0.73 c¢m in each treatment. However, branch development in each
interval and the whole experimental period was significantly affected by shading (P<0.05), excepting branch
length growth from April to July in 2018. Both the increments of branch diameter and length decreased
significantly with the increase of shading rate, and the increasing trend was more significant in fast-growing
season (from January to April), in which the increments of branch diameter and length of CK was 1.74 and 1.78
times higher than those of 80%-90% shade rate treatment, and reached 1.197 mm and 0.135 m, respectively.
Moreover, the natural pruning rate of B. alnoides young plantations also showed an obvious increasing trend
with the increase of shading rate, and the natural pruning was focused from April to July with pruning rate
increment over 47%. [ Conclusion] The low light environment caused by appropriate high planting density
almost has no significant effect on the individual growth of B. alnoides, while it can efficiently control branch

development and promote natural pruning. The planting with an appropriate high density would be beneficial for
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large-sized and high quality timber cultivation of B. alnoides in practice.
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Table 1 Growth performance of test individuals in different shading treatments

ERE/% ¥ Hi/m 4% /cm R Hi/m i £/m
Shade rate Tree height DBH Height below branch Crown length
0(CK) 6.77+0.484 7.83+0.133 1.73+£0.338 5.03+0.393
40~45 6.87+0.067 7.43£0.176 1.30+0.058 5.57+0.882
55~60 6.37+0.584 6.63+0.869 1.67+0.633 4.70+0.750
80~90 6.87+0.636 7.17+0.120 1.58+0.434 5.28+0.812

1) & P #3E A F AEEAT IR (n=3)

1) The data in the table are means + standard errors (n=3)
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Table2 Growth dynamics of tree height and diameter at breast height for young Betula alnoides in different shading

treatments
Ei=0an JERA /% &3t
2017-10—2018-01 2018-01—04 2018-04—07 2018-07—2019-01

Index Shade rate Total
h/m 0(CK) 0.283+0.044a 0.417+0.060a 0.333+0.088a 0.400+0.115a 1.433+0.120a
40~45 0.167+0.089a 0.367+0.167a 0.900+0.100a 0.600+0.057a 2.033+0.145a
55~60 0.167+0.033a 0.567+0.203a 0.567+0.285a 0.533+0.089a 1.833+0.088a
80~90 0.400+0.039a 0.367+0.145a 0.300+0.115a 0.467+0.076a 1.533+0.145a
DBH/cm 0(CK) 0.433+0.120a 0.733+0.133a 0.400+0.057a 0.967+0.120a 2.533+0.384a
40~45 0.367+0.145a 1.000+0.153a 0.100+0.033a 0.833+0.088a 2.300+0.252a
55~60 0.267+0.088a 0.833+0.120a 0.300+0.057a 0.800+0.115a 2.200+0.208a
80~90 0.133+£0.067a 0.967+0.145a 0.400+0.020a 0.833+0.376a 2.333+0.561a

1) h: ¥ %38 % ; DBH: JA#238 8 ; £ P K354 T34 AR 32(n=3); 48 F 3547 F 5 K38 J5 49 AR B 1N B - A T AL 38 1) £ F R

£ #(P=0.05, Duncan’si%)

1) h: Tree height increment; DBH: DBH increment; The data in the table are means + standard errors (n=3); The same lowercase

letters in the same column of the same index indicate no significant difference among treatments (P=0.05, Duncan’s method)
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Table 3 Branch growth dynamics of young Betula alnoides in different shading treatments

febr T /% &t
2017-10—2018-01 2018-01—04 2018-04—07 2018-07—2019-01

Index Shade rate Total
d/mm 0(CK) 1.213+0.059a 1.197+0.056a 0.841+£0.074a 1.429+0.072a 4.680+0.261a
40~45 1.123+0.062a 1.021+0.058b 0.846+0.094a 1.288+0.100ab 4.2784+0.314b
55~60 0.805+0.061b 0.776+0.057¢ 0.661+0.120ab 1.109+0.127b 3.351+0.365¢
80~90 0.753+0.061b 0.687+0.057¢ 0.552+0.111b 0.708+0.116¢ 2.700+0.345d
I/m 0(CK) 0.118+0.008a 0.135+0.009a 0.086+0.008a 0.135+0.009a 0.474+0.034a
40~45 0.081+0.008b 0.136:+0.009a 0.081£0.010a 0.132+£0.013a 0.430+0.040a
55~60 0.072+0.008b 0.090+0.009b 0.067+£0.012a 0.107+0.016ab 0.336+0.045b
80~90 0.070+0.008b 0.076+0.009b 0.065+0.012a 0.075+£0.015b 0.286+0.044b

1) d: B Ae BARNG T 1 AR K BT AP SR A B LA IR (=3); 48 R 8 AR F 91 58 /6 00 R )/ 5 K 7 AL 2 ) £

F+ 2. #(P<0.05, Duncan’si%)

1) d: Branch diameter increment; /: Branch length increment; The data in the table are means + standard errors (n=3); Different

lowercase letters in the same column of the same index indicate significant differences among treatments (P<0.05, Duncan’s

method)
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Table 4 Natural pruning rate of young Betula alnoides in different shading treatment %
HEFH Z/% Shade rate 2018-01 2018-04 2018-07 2019-01
0(CK) 2.020£2.020a 5.37443.566a 37.778+2.222b 38.788+1.212b
40~45 19.3414+4.847a 21.397+£5.517a 68.661+5.144a 74.359+4.933a
55~60 8.530+5.279a 11.235+5.852a 77.982+10.029a 81.598+7.967a
80~90 18.046+9.194a 21.233+£8.926a 77.674+7.792a 81.297+8.033a

1) & P 38 A T AR R R (n=3); F) 5 5385 89 R Bl B k& R AL BE ) £ F B 3(P<0.05, Duncan’si%)

1) The data in the table are means =+ standard errors (n=3); different lowercase letters in the same column indicate significant

differences among treatments (P<0.05, Duncan’s method)
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