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Effects of stand density and spacing configuration on the non-structural
carbohydrate in different organs of poplar
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Abstract: [Objective] With an exploration of the effects of stand density and spacing configurations on
the non-structural carbohydrate (NSC) of poplar throughout the growing season, this study is
aimed to investigate the NSC concentration in various organs of poplar under different stand conditions.
[Method] Employing the nested design with density set as the first factor and plant spacing set as the second
factor, foliage, branches, stems, and roots of Populus x euramericana ‘Nanlin 95’ were sampled from the
experimental stands, in July, their poplar growing season before the soluble sugar and starch in each of them
were measured. [Result] The soluble sugar content in the four organs of poplar followed the order of
foliage >root>branch > stem during the growing season whereas the starch concentration followed the order of
stem > root> branch > foliage. There was a significant difference in the content of soluble sugar among poplar

leaves with different densities and plant spacings (P<<0.01). The contents of soluble sugar and starch in roots
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were significantly affected by the spacing configurations (P<<0.01), while the influence of stand density and
spacing configuration on NSC in branch and stem was not significant and the total NSC content of stand was
not significantly affected by stand densities (a comparison between 278 and 400 plants* hm™), but significantly
affected by spacing configurations (P<<0.05). [Conclusion] For poplars in northern Jiangsu Province during
the growing season, the carbon resources are generally distributed to the parts above the ground with the stems
as the primary storage organ. Within a certain density range (278—400 plants- hm™), the sugar content in poplar
leaves would increase with an increase in density. With the same stand densities, the square configuration would
be conducive to the accumulation of NSC in poplar organs, which could in turn promote plant growth and stand
development, increasing the carbon sequestration potential of the stand. [Ch, 6 fig. 2 tab. 35 ref.]
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Table 1 Basic status of experimental stands and basic characters of 0—20 c¢m soil layer
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Figure 2 Correlation analysis of non-structural carbohydrate content and its components among poplar organs
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Figure 3  Effect of stand densities and spacing configurations on soluble sugar in different organs of poplar
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Figure 4 Effect of stand densities and spacing configurations on starch in different organs of poplar
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Figure 5 Effect of stand densities and spacing configurations on non-structural carbohydrate (NSC) in different organs of poplar



5539 B4 2 ) TGRS AR MR A O X 2% B AR S A PERR K AL S W R R 303

25 ARMSZEMMIELEE TS S NSC 21T

FREAE DG A L (1) ~ (4), SRR Y R G 2). B3R 2 /A M RsRAEY) B TE A R %
JEE ) 22 S 0 35 (P<<0.01), fIR%5 BEM N Bk AR Wi 0 38 KT 9 B bk A i s Rk AE W i 7 [
TR o T B 25 S b 3 (P<<0.01). FEARST B BEARIRIA IGO0 R, MR spik A= it 1 3R 30 IE 7 TR L K
TRITIEEE

R2 ARAMSTBERMEALRERRKENETENT

Table 2 Variance analysis of individual tree biomass in stands with different stand densities and spacing configurations
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