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Variation of leaf traits and seedling growth of
Lithocarpus polystachyus in Guangxi

ZENG Xiang-Yan, CHEN Jin-Yan, LIAO Jian-Ming, LI Jian-Lin, MA Jin-Lin"

( Key Lab of Characteristic Non-wood Cultivation and Utilization of Guangxi » Guangxi
Zhuang Autonomous Region Forestry Research Institute, Nanning 530002 )
Abstract: Lithocarpus polystachyus is a kind of precious natural wild medicinal plants, and can develop health food
pigment and natural medicinal drugs. There are rich plant resources in Guangxi. To provide certain reference for early
selecting the superior germplasm, seeds from such four origins as Bama, Napo, Debao and Tianlin County were col-
lected and sowed through ascertain difference of leaf morphology index and growth index in seedling plants between
different origins of L. polystachyus in Guangxi, for nursing seedlings respectively,and tracking to survey and deter-
mine the leaf traits and growth of seedlings aged one.and then compared the degree of variation of leaf area, leaf
length, leaf width, leaf thickness, vein spacing, leaf fresh weight, leaf dry matter content, specific leaf area, leaf

tissue density, the relative contents of chlorophyll, leaf water retention, plant height, ground diameter, dry weight
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per plant, taproot length.root dry weight per plant,leaf dry weight per plant between different origins of plants, and
further to analyze the correlation between leaf traits and growth of seedling. The results were as follows: (1) There
were a lot of differences in leaf traits and seedling growth among different origins, in which the length, width, LAI
(leaf-area-index) , veins distance, fresh weight. dry weight, tissue density of leaves and mean height, diameter,
whole dry weight, root length. root dry weight of individual seedling from Bama were significantly higher than those
from Napo, Debao and Tianlin. Mean biomass of individual seedling from Bama was one to two times as much as
those from other three origins. Analysis from leaf water holding ability and net growth rate showed that the drought
tolerance of seedlings from Bama were higher than those from three other origins. In conclusion, Bama could be con-
sidered as a superior provenance on a preliminary basis; (2) The growth peak of L. polystachyus was in August in
Guangxi, the plant height and the ground diameter growed significantly at this time. In order to obtain the largest ac-
cumulation of seedling growth,some proposal that strengthen the water management, adjust the suitable conditions
of field water, and as far as possible to prolong rapid growth of seedlings should be put forward; (3) Correlation a-
nalysis indicated that LAI had extremely positive correlation with seedling height, diameter, individual whole dry
weight, root length, individual root dry weight and individual leaf dry weight, The veins distance and SPAD value
both had positive correlation with seedling height and individual seedling whole dry weight, while SLA (specific leaf
area) had negative correlation with seedling height and diameter. Therefore, during the phenotype selection in the fu-
ture, priorities should go to the seedlings with mature thick-green leaves of broad leaf area and veins distance.

Key words: Lithocarpus polystachyus; origin; leaf traits; variation; seedling growth; correlation; superior germ-
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Table 1 Geographical location and climate factors of the origins of Lithocarpus polystachyus
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DB 106.38 23.14 604 19.3 330 1552 1 460
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BM 107.23 24.10 535 20.4 360 1700 1504
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Table 2 LSD multiple comparison for leaf characteristics of Lithocarpus polystachyus
. N [ & M- H i g % . It i [E5
it % R obbkEE PEEE TR gy UPEBU MR
72 X . . Leaf Leaf fresh & X Specific X F
. Leaf length Leaf width  Leaf area Vein spacing . . Leaf tissue
Origin Cem) P Cem?) Cem) thickness weight dry matter densit leaf Area SPAD
em cm em em (mm) () content (%) G (g*m?) (mgegh)
DB 6.38+1.30 2.50+£0.40 9.5042.72 1.044+0.17 0.15+£0.02 0.20£0.05 46.85.3 0.47+0.05 99.4+23.6 16.544.9
b b b b b b b b a ab
NP 6.0640.99 2.4640.58 9.2143.78 1.01%0.29 0.1740.02 0.1840.07 46.2+£4.6 0.4640.05 93.5414.0 13.8£4.0
b b b b a b b b ab b
BM 8.08+1.25 3.4640.56 16.8744.83 1.3040.27 0.15+0.02 0.2740.10 52.2410.4 0.5240.10 82.549.30 19.5£6.4
a a a a b a a a b a
TL 6.30k1.19 2.65420.62 10.52£3.91 1.01%£0.18 0.1640.02 0.2240.07 45.1£5.2 0.45%0.05 97.8+22.4 16.8£5.0
b b b b b ab b b a ab
B 6.44 2.62 10.36 1.05 0.16 0.21 46.69 0.47 96.28 16.25
Mean
ERFRE 203 22.1 38.9 21.2 15.1 33.0 12.7 12.8 21.8 31.3
CV%)
T AT TR R R R [ = R 25 5 8 35 (P<<0.05), FA.,

Note: Different letters mean significant difference under different origins (P<C0.05). The same below.
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Fig. 1 Comparison of leaf water holding under vitro stress
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Table 3 LSD multiple comparison for seedling biomass of Lithocarpus polystachyus

e i b A Pk T H FHRE HRRAR T & Bkt T &
O Plant height Ground diameter Dry weight Taproot length Root dry weight Leaf dry weight
Origin
(cm) (mm) per plant (g) (cm) per plant (g) per plant (g)
DB 16.23+0.85b 2.35+1.07b 0.86+0.06b 10.97+0.45b 0.214+0.01 b 0.44+0.03b
NP 17.64+1.32b 2.464+1.01b 1.12+0.12b 11.82+1.06b 0.27+£0.03 b 0.5840.08b
BM 27.7141.25a 3.234+0.69a 1.3440.23a 15.30+1.34a 0.52+0.05a 1.11+£0.17a
TL 18.28+1.31b 2.50£1.01b 2.324+0.11b 10.354+0.65b 0.27£0.02 b 0.54+0.06b
F-#{6 Mean 18.08 2.49 11.39 0.27 0.56
BARREBCV (%) 25.3 16.5 32.1 53.3 61.6
e TR S VB S ASTE) NG SRR R 0.05 KOF 28 5 L 3
Note: Different letters mean significant difference at 0.05 levels
T4 MRAEREEKREYENHEXESH
Table 4 Correlation analysis between leaf characteristics and plant biomass
. . o i
i e ST SRR S TR
i H Item . . . . Root dry weight Leaf dry weight
Plant height Ground diameter  Dry weight per plant
per plant per plant
M Leal areas 0.717 % 0.558 x * 0.618 % 0.587 % * 0.567 x *
-2 38 %0 Leaf shape index -0.319 -0.147 -0.201 -0.205 -0.165
kA BE Vein spacing 0.561 % * 0.304 0.395 * 0.382 * 0.353
Fb 1 FR Specific leaf area -0.357 % -0.414 * -0.347 -0.330 -0.338
W4 AH X A SPAD 0.458 % * 0.341 0.427 * 0.301 0.453 *
T % x % SO ERRTE 0.05 KSF B 0.01 KOF 22 R W
Note: * , * * mean significant at 0.05 and 0.01 level, respectively.
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Fig. 2 Variation of net growth of plant height among
different origins of Lithocarpus polystachyus
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Fig. 3 Variation of net growth of ground diameter among

different origins of Lithocarpus polystachyus
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