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Abstract: To clarify the differences in wood properties and graded utilization potential of Sapindus
mukorossi from different cultivation regions, this study investigated the wood physical and mechanical
properties, chemical composition and fiber morphology of 11-year-old seedling stands of Sapindus
mukorossi from four typical cultivation regions: Jianning (Fujian), Shimen (Hunan), and Zhenfeng and
Dushan (Guizhou). Comprehensive evaluation of utilization potential was conducted using an equal-
weight membership function. The results indicated that certain wood properties of Sapindus mukorossi
exhibited significant geographic variations. The compressive strength parallel to grain, bending strength,

and modulus of elasticity ranged from 42.961 to 49.196 MPa, 124.890 to 153.162 MPa, and 10,817.067
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to 13,461.200 MPa, respectively. The holocellulose content and fiber length ranged from 62.76 to

73.62 % and from 943.67 to 1,040.73 um, respectively, indicating good mechanical performance and

potential as a raw material for papermaking fibers. According to the equal-weight membership function

evaluation, samples from Shimen and Zhenfeng scored relatively higher for small-diameter structural

timber, Shimen samples showed higher scores for decorative applications, and Jianning samples achieved

the highest score for papermaking raw material. These findings provide a scientific basis for the graded

utilization of juvenile Sapindus mukorossi resources, subsequent tracking evaluation of mature wood, and

directional cultivation.
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Table 1 Basic information of sample sites and test materi-

al of S. mukorossi in 4 cultivation areas
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Fig.1 Schematic diagram of wood specimen characteristics of S. mukorossi
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Fig.2 Wood physical properties of S.mukorossi from four cultivation areas
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Fig.3 'Wood mechanical properties of S. mukorossi from four cultivation areas

e 5 25

- LEETIRY) (2.17%~2.88%) HEH IR T & BE (P<0.05), #LAETHE, Ml BRA
K, il m. BERTAMGHER (39.74%~  BARE (21.76%~23.11%) SELTEER.
48.81 %)\ LELTHER (62.76%~73.62 %) SHEZER
14000 ab 80 A
12 000} Ab Jf 270‘ HE A
Ac ’ ’ & | ks
< 5 10000} " . ,\rl~ -A}ijl- . % 60
@[é BOUO-AaAah% e - ?ﬂg 50-311’“‘"“
£ He 840 | 22
T 6000} n £
2 %30} A
© L = A An Aa Aa Aa
4000 o e A 220}
0 T 0 T l‘%;
HY e 2t w® 1 o % g % o S
i «B\ 18 sﬂ"}@ o \\0(\ 5 eﬁ\% "L'S(l&‘ <© %H;S(’ DO K \O flﬁ-rﬁ \e\\%
o « i s T BB AT @
V) \\lr ;\@0‘(\ \oeﬂa’ & \\e‘ﬁ\\ \\0\00 ﬁd\h»\ﬁsa

| [ 1#7T Jianning | Ai7] Shimen 01 Zhenfeng [ |3B1ll Dushan ‘
E4 OMBEXTBEFAMUEEAS

Fig.4 Wood chemical properties of S. mukorossi from four cultivation areas
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Fig.5 Wood fiber morphology of S. mukorossi from four cultivation areas
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Table 2 Wood quality coefficient and comprehensive

strength of S. mukorossi from four cultivation areas
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Table 3 Membership value of structural wood properties

of S. mukorossi from four cultivation areas
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Table 4 Membership value of decorative wood properties

of S. mukorossi from four cultivation areas
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water-saturat- . 0.728 0.612 0.660 0.574
. Tangentail
edswelling ra-
tio (A
Volumet- 0.640 0.441 0.595 0.403
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impact toughness
UL R

0.548 0.602 0.397 0.200
bending strength

7%
radial sec-  0.319 0.554 0.704 0.598
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%
T iz .
hardness tangerlltlal 0.341 0.534 0.689 0.698
section
s
cross sec-  0.474 0.322 0.631 0.476
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Ht 0.551 0.552 0.613 0.489
mean value
4 X ) 1 \
rank
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Table 5 Membership value of papermaking wood proper-

ties of S. mukorossi from four cultivation areas

fibs &7 PIES Al Al
index Jianning  Zhenfeng Shimen Dushan
ragics
EAHEL 0.428 0.307 0.399 0.244

basic density

- LR &
Benzene-ethanol ex- 0.774 0.445 0.514 0.233
tractives content

RS
cellulose content
holocellulose con- 0.781 0.746 0.753 0.134
tent

BRI R AR
acid-insoluble lig- 0.477 0.176 0.434 0.093
nin content
RIS
fiber length
YKL
fiber length-to-
width ratio
RYERERLE
fiber wall-to-lumen 0.838 0.775 0.730 0.644
ratio
B[N
mean value

4

rank

0.882 0.612 0.563 0.074

0.413 0.351 0.418 0.348

0.263 0.357 0.404 0.245

0.607 0.471 0.527 0.252
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