P T HAHEYFEIR 2005, 13(2): 95-104
Journal of Tropical and Subiropical Botany

PRI R A AR 4 & 2 KA
YRR, REMT, FHE

CERITERF EaRE 25, M 510631)

BE AT REAT 42 FAXHYS A RIS RESRE AR PO LRR. BELT
(H,66.8 pmol m’s™) FAYMNEMZGMEAYE T E R TEAYHAINE, BEBMNET (L, 33.7 pmol m?s™) 4
EEEEER. TIHEHEY . WPEYA DAY 2R, ERNEAYELEEZN. FARYERMH ERNT YR
ELHEEA B A, ARG H I BT ARYE L « KPR AN R 2 (8], B AR ) I B AR o (R B )
L BRI A AR RE B3 2R . Y EYY) ML B E DS MRS . FRARYE RRAEY RN /£
HEZRTERNE . ER&0 T, BTN / ZhmBEYS T &, BERELFLHEER. 45d 91
MRAYRSMFEREEEMNIEHT 90 d 9L EHMHEX. RAYENMEYEEESTERYE. HHH
XA R AR PG K/ 2B U BEYERY) > TR AU > I B Y, (B LA AR B A B
ZxER. MEEY. PRREYARAEDS EZ AR R LR E 27,

KRR AR AEEY), ERGERK: R

RESHES: Q948.1 XEARIAE A T4 S :1005-3395 (2005) 02-0095-10

Characteristics of the Seedling Growth of Woody Plants
in the Subtropical Forests in Guangdong Province

PENG Jiao-feng, CHEN Zhang-he®, WEI Ming-si
(College of Life Science, South China Normal University, Guangzhou 510631, China)

Abstract: Seedling growth of 42 woody species of subtropical forests in Guangdong Province was studied in rela-
tion to their ecological characteristics, growth forms and seed weight. Seedlings of tree species had significantly
higher stem and greater stem biomass than those of shrub species under high light (H,66.8 pmol m?"), but not low
light intensity (L, 33.7 umol m%"). There was no significant difference among heliophilic species, shade-tolerant
species and intermediate light-demanding species in stem height and stem biomass. Tree seedlings had more leaf
area and leaf biomass per plant than shrub seedlings, but the latter had more leaves. Difference in leaf number and
leaf area was generally not obvious between large-seeded and small-seeded species, and between different types of
species based on light demand. Seedlings of heliophilic species had more lateral roots than those of shade-tolerant
species. Seedlings of tree species had significantly greater root biomass and higher root/shoot ratio of biomass
than those of shrub species. Seedlings of heliophilic species had also higher root/shoot ratio than those of
shade-tolerant species under H as compared with L condition. Root biomass was significantly positively correlated
with seed weight for 45 d seedlings in both H and L light, but not for 90 d seedlings. Very significant linear corre-
lation between seedling biomass and seed weight was found for 45 d seedlings under both H and L light
conditions, but not significant for 90 d seedlings under H light condition. Tree seedlings had significantly greater
biomass per plant than shrub seedlings. Relative growth rate and leaf area ratio of seedlings were found to be in
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order of heliophilic species > intermediate light-demanding species > shade-tolerant species, and there were signi-

ficant difference between heliophilic species and shade-tolerant species. Difference in unit leaf rate was not signi-

ficant among species of various light-demanding types.
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Inhabitation and growth of seedlings are very
susceptible to environmental variation. Seedlings have
to cope with the effects of favorable and unfavorable
environmental factors in their habitat during their
growth, Therefore, studies on characteristics of seedling
growth are of importance for reforestation and for
research of forest dynamics. This study is carried out
based on the following considerations: First, although
studies on this aspect have led to an encouraging
understanding on the ecological adaptability to their
environment of the species, researches have been
focused mostly on the species in tropical forests"* and
temperate forests®"], not much research work has been
carried out in subtropical humid forests!*""l. Have the
seedlings the same adaptive strategies as those in
tropical and temperate forests? If not, what is the
difference between them? Second, studies have been
carried out mostly on the comparison of a few species
with obviously different ecological characteristics, such
as pioneers and late-successional species®™. However,
species might present continuous variation in the
characters of adaptation to a certain environment*!¢\7,
How does the ecological adaptation of seedlings vary
continuously? This paper studied 42 woody species of
different light demands or successional phases and of
different growth forms as well as seed weights in the
subtropical forest in China, in order to examine these
questions which are important for understanding the
ecological adaptation pattern of woody plant seedlings
in a certain environmental gradient.

1 Materials and Methods

Seeds of 42 woody species (appendix 1) were
collected during July 1999 to August 2000 from
Dinghushan Nature Reserve, Heishiding Nature Reserve,
Luofushan Nature Reserve, and Baiyunshan Forest Park
in Guangdong Province, which are located at similar
latitudes (23°08'-23°22' N) with similar climatic con-
ditions: annual average temperature is about 20-22%C,

the coldest (January) and the hottest month (July) tem-
peratures are 12-14°C and 27-28%C, respectively. The
mean annual rainfall is about 1 700-1 900 mm, the wet
season is from April to September and the dry season
from October to March. The species studied were
divided into shade-tolerant species, heliophilic species
and intermediate species according to their light
demands which were estimated by their appearing fre-
quency inside or outside the forests; into tree species
and shrub species according to growth form; and into
large-seeded species (seed weight >25 mg) and small-
seeded species (seed weight <7 mg) according to their
seed weight (appendix 1). Seeds or fruits were mostly
collected directly from mother plants, and in some
cases, freshly shedding seeds or fruits were collected
on the ground around the mother trees. They were
held in hermetic plastic bags, and then taken back to
the laboratory. Fresh weights were measured by
weighing 50 seeds with electronic balance (mode:
FA1104, Shanghai), except for the species with very
tiny seeds such as the Ficus species, such tiny seeds
were measured by thousand seed weight. Dry weight
was obtained after the seeds were dried in an oven
(mode: SKG-01, Huangshi) for 48 h at 80°C.

Seeds were germinated and seedlings were grown
in growth room with day and night temperatures of
25+1%C and 20x1°C, respectively, a relative humidity
of about 80%, and day/night hours of 12/12. Seedlings
with similar height were transplanted into plastic pots
(diameter 12 cm, height 12 cm) filled with cleaned
sand with 1 plant for each pot, 50-60 individuals for
each species. Potted plants were put in sufficient space
to avoid interference from each other and competition
for light. They were randomly divided into two groups,
one under high light (H, 66.8 pmol m”s™) and the
other under low light intensity (L, 33.7 wmol m?s') of
40 W mercury fluorescent lamps and 100 W tungsten
filament lamps. Each seedling was alternately supplied
with 10 ml Rorison nutrient solution™! one day and
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10 ml deionized water the next day during the first 45 d,
and then the volume of nutrient solution and water was
raised to 15 ml thereafter. Seedlings were harvested
after 45 d and 90 d of transplanting. Generally, each
time 10-15 seedlings for each species grown at each
light level were harvested and examined for shoot
height, root length, root number, leaf number and leaf
area (the later was measured with Delta-T Area Mea-
sure System, England). Fresh weights of leaf, stem and
root of each seedling were measured. Dry weight of
the organs was measured (FA1104 electric balance,
Shanghai) after drying for 48 h at 80°C.

Analysis of variance (ANOVA) and a two-sample
t-test were made for the significance of the differences
for different species groups!"”. For abnormal data, a
transition by\/(I+x) to normal distribution was made
before ANOVA. Correlation analysis was made
between two variances™.

2 Results and Analysis

2.1 Growth of seedlings
2.1.1 Stem growth ‘

Stem growth varied in species with different
Shrub seedlings had lower height and
stem biomass than tree seedlings, and the difference

growth forms.

was significant in treatment with high light intensity

(H) (Fig.1A,D). In consideration of that tree species in
general have larger seeds than shrub species™?,
correlation analyses were made respectively for tree
species and shrub species between seed weight and
stem height, and between seed weight and stem
biomass. The results showed that no significant
correlations were found between seed weight and stem
height both in tree and shrub species. Correlation
between seed weight and stem biomass was significant
for tree species, but not significant for shrub species.
These indicated that significant differences between
the growth forms in stem height and stem biomass
were in some extent independent of seed weight. Tree
seedlings had significant biomass increment from 45 d
to 90 d.

There was no siguificant difference in stem
height and biomass between the types of light demand,
although seedlings of heliophilic plants had faster
height growth and more biomass increment than those
of shade-tolerant plants, and intermediate light-
demanding plants had medium values (Fig. 1B, E).
Seedlings of different types responded differently to
light intensities. The heliophilic species grew taller and
had greater stem biomass in H than in L light, whilethe
shade-tolerant species had higher values under L than
under H condition. Biomass increment from 45 d to

90 d of heliophilic seedlings was significantly faster
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. 1 Comparison of seedling stem height and stem biomass among different types of woody species in the subtropical forests
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in H than in L, and no significant difference between
the two light conditions was found for shade-tolerant
species. Intermediate light-demanding species showed
transitional characteristics between heliophilic and
shade-tolerant plants (ﬁig. 1B, E).

Stem height and stem biomass were positively
correlated with seed weight in different species, how-
ever, the effect of seed weight on stem height and stem
biomass was less for 90 d seedlings than that for 45 d
ones (Fig. 1F, Fig. 2). This indicated that seedlings of
small-seeded species had higher stem growth rate.

20

2.1.2 Leaf growth

Tree seedlings had fewer leaves but more leaf
area and greater leaf biomass than shrub seedlings
(Table 1). These differences were affected by light
intensity and varied with seedling age. Tree seedlings
from 45 d to 90 d had significant increase in leaf num-
ber, leaf area and leaf weight, and had more leaf area
and leaf weight under H light than L light condition.
90 d shrub seedlings did not have significantly more
leaf number and leaf area but had significantly greater
leaf weight under both L and H light conditions as
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Fig. 2 Correlation between seed weight and stem height of 45 d and 90 d
seedlings under low (L) and high (H) light intensities
Table 1 Leaf number, leaf area and leaf weight of seedlings
Seedling Leaf number Leaf area (cm?) Leaf weight (mg)
age (d) H L H L H L
Shrubs 45 9.97+451a 9.77+4.71A 16.391+12.36a 13.59+8.86a 65.39+49.31a 50.55+35.47a
90 10.90+5.33a 10.91+5.73a 54.111£34.67a 39.271+24.10a 235.2+122.4a 170.7% 107 9a
Trees 45 7.16+2.71b  6.61 +2.35B 49.821+21.95b 42.30+18.98b 184.01+94.03b 158.8 £ 106.6b
90 9.08+4.07a 8.33+3.18a 126.7+66.17b 95.95+54.60b 454.41+281.4b 311.8£207.2b
Sh 45 505+2.02a 521+190a 35.75+21.84a 42.531+32.53a 197.1+151.0a 246.8 £ 164.7a
90 6.43+3.08a 632+3.04a 36.86+19.93a 46.371+29.98a 263.7+185.2a 278.41+168.9a
In 45 8.20+3.03b 7.60+3.03a 24291+23.44a 20.311+20.04a 133.2+149.3a 111.1+148.4a
90 9.56+4.63a 9.63+397a 95.54+77.33a 73.67 £60.90a 353.8+320.1a 268.81+211.3a
He 45 8.55+1.84ab 7.92+2.46a 41.481+25.45a 30.64 £20.81a 130.4+105.0a 95.18+70.56a
90 10.28+3.23a 9.85+3.58a 112.61+74.26a 78.001+58.14a 380.9+212.9a 241.3+1123a
Sm 45 799+310a 7.58+2.88a 31.92+46.80a 14.86 £14.51A 57.0x81.5A 26.2+25.3A
90 999+3.64a 934+277a 119.9+119.8a 83.74+£91.20a 365.5+380.6a 218.8+217.3a
La 45 822+440a 7.68+4.40a 44.74+29.87a 48.84+37.16B 235.41+166.8B 220.6+ 186.5B
90 951+6.04a 9.31+6.52a 80.71+56.25a 65.93 +£45.77a 381.5+225.2a 293.4+216.3a

Sh, shade tolerant species; In, intermediate light demanding specics; He, heliophilic species; Sm, small-seeded species; La,
large-seeded specics; H, high light intensity; L, low light intensity. Numbers followed by the same letter within the column are not

significantly different at p<0.05 for small letter, and at p<0.01 for capital letter. The same for Tables 2 and 3.
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compared to 45 d seedlings. Shrub seedlings under H
condition had more leaf weight increment than under
L condition.

There was no significant correlation in scatter
diagrams of leaf number, leaf area and leaf weight
against the species in the order from shade-tolerant
species to heliophilic species (the order is arranged in
appendix); and there was no significant difference in
leaf number, leaf area and leaf weight among the
heliophilic species, shade-tolerant species and inter-
mediate light-demanding species (Table 1). However,
leaf growth responded differently to light intensities.
Heliophilic species had more leaf number and greater
leaf weight under H than those under L condition, and
had significantly more leaf area and greater leaf
weight in seedlings transplanted after 90 d than after
45 d. Leaf number of the shade-tolerant plants was
similar under the two light conditions, whereas leaf
area and leaf weight were higher under L than under H
condition. There was no significant difference in leaf
area and leaf weight between 45 d and 90 d seedlings
of the shade-tolerant plants. These facts showed that H
light condition was more favorable for leaf growth of
heliophilic seedlings than L light condition, and that
shade-tolerant plants needed less light for leaf growth
than heliophilic plants. Seed weight had no significant
effect on leaf number. Difference in leaf weight between
large- and small-seeded species was significant for
45-day seedlings in both H and L light, and difference
in leaf area was found only for 45-day seedlings in L
light (Table 1).
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2.1.3 Root growth

Root biomass was related to growth form of the
species. Shrub seedlings had lower root biomass per
plant than tree seedlings. Seedlings of heliophilic
species had significantly more lateral roots than those
of shade-tolerant species; they also had larger incre-
ment of root biomass from 45 d to 90 d seedlings un-
der both H and L lights, There was generaily no signi-
ficant difference in length of main root and root weight
between heliophilic species and shade-tolerant species.
Correlation analysis indicated that root biomass was
very significantly correlated with seed weight for 45 d
seedlings in both H and L light, but not significant for
90 d seedlings in neither H nor L light (Fig. 3). Differ-
ences in length of main root and root biomass between
the large-seeded species and the small-seceded species
were significant in the 45 d seedlings, but not signifi-
cant in the 90 d seedlings. These indicated that seed
weight had more important effect on root growth at
early stage of the seedlings, and showed less effect

with the development of the plants.

2.2 Biomass and its allocation
2.2.1 Total biomass

Total biomass showed great variation among
species. Under H light, 90 d-seedlings of species such as
Broussonetia papyrifera, Podocarpus fleuryi, Sterculia
lanceolata, Ficus hispida and Ligustrum sinense had
biomass more than [ 200 mg, but the values of
which in llex triflora and Saurauia tristyla were less

than 40 mg. Under L light, such species as Ormosia
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Fig.3 Correlation between seed weight and root biomass of seedlings
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pachycarpa, Broussonetia papyrifera, Podocarpus fleuryi
and Sterculia lanceolata had total biomass more than
1 000 mg, and Cratoxylum ligustrinum and Saurauia
tristyla, less than 50 mg.

The tree seedlings had significantly higher
biomass per plant than the shrub seedlings (Fig. 4A).
Correlation analysis respectively for the tree and shrub
species demonstrated that there was significant corre-
lation between seed weight and total biomass in tree
seedlings (except seedlings of 90 d in H light), but not
inshrub seedlings. Difference in total biomass between
large- and small- seeded species was significant for
45 d seedlings, but not for 90 d ones (Fig. 4C). These
suggested that the difference in total biomass between
tree and shrub seedlings was indeed related to growth
forms of the species, although the effect of seed
weight might involved during the early period of
seedling growth. Tree seedlings had very significant
biomass increment from 45 d to 90 d under H light,
but the shrub species had no significant difference in
biomass between 45 d and 90 d seedlings under both
H and L light conditions.

There was no significant correlation in scatter
diagrams of total biomass per plant against species in
the order from shade-tolerant species to heliophilic
species. However, differences were found in response
to light intensity among heliophilic species, shade-
tolerant- species and intermediate light-demanding
species. Shade-tolerant species had higher biomass in
L than in H light, whereas heliophilic species had
higher biomass in H light than in L light (Fig. 4B).
Biomass per plant of shade-tolerant seedlings was not
significantly different between 45 d and 90 d seedlings,

1500

whereas that of heliophilic plants was significant.
Seedlings of the intermediate light-demanding species
had a growth rate lying between the other two types
(Fig. 4B).

Correlation analysis indicated that biomass per
seedling was positively correlated with seed weight,
but the correlation was not significant for the 90 d
seedlings in H light. Difference in total biomass
between seedlings of large-seeded species and those of
small-seeded species was very significant for 45 d
seedlings but not significant for 90 d seedlings (Fig. 4C).
2.2.2 Biomass allocation

“Biomass allocation varied among species. The
proportion of root biomass comprised more than 30%
of the total biomass for both 45 d and 90 d seedlings of
Gossampinus malabarica, Sterculia lanceolata, Brous-
sonetia papyrifera, Ficus lacor and Ficus microcarpa
(90 d seedlings of Gossampinus malabaricum under
L light comprised 64% of the total),
Psychotria rubra, Acacia confusa and Ligustrum

whereas

sinense, only about 15%. The proportion of root
biomass to total biomass and stem biomass to total
biomass increased generally with the growth of
seedlings, but that of leaf biomass to total biomass
showed a contrary tendency.

Biomass allocation had relation to growth forms
Seedlings of trees had higher root/
shoot ratio than those of shrubs. A linear upward

of the species.

trend was showed in the scatter diagrams of root/shoot
ratio against the species in the order from shade-tolerant
species to heliophilic species, but this trend was not
significant. It was shown also by ANOVA and ¢-test
for the types of light demanding that significant
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difference was found only between heliophilic species
and shade-tolerant species in H light (Table 2). There
was no significant difference between large- and
small-seeded species.

2.3 Growth analysis
2.3.1 Relative growth rate

There was no significant linear trend in scatter
diagrams of relative growth rate (RGR) against the
species in the order from shade-tolerant species to
heliophilic species, although the heliophilic species
had highest RGR, and was in the order of heliophilic
species >intermediate species > shade-tolerant species.
Significant differences were found between heliophilic
species and shade-tolerant species, and between large-
and small-seeded species (Table 3). Correlation analysis
showed that there was a significant negative correlation
between RGR and seed weight both in H and L lights.
There was no significant difference between tree
seedlings and shrub seedlings, although the former had
slightly higher values.

2.3.2 Unit leaf rate

Most of the species grown under H light had
higher unit leaf rate (ULR) than those under L light,
and a few species (for example Ormosia pachycarpa, a
shade-tolerant forest tree) showed significant higher
ULR under L light compared to H light.
generally no significant differences between different
growth forms and between different types of light
demanding (Table 3). Correlation analysis between
seed weight and ULR indicated that significant
correlation was found in L light but not in H light
(Table 3).
2.3.3 Leaf area ratio

There were

Leaf area ratio (LAR) was in the same order as in
RGR and ULR for the light-demanding types. There
was significant difference between shade-tolerant and
heliophilic species. No significant difference was
found between tree and shrub seedlings, although the
former showed slightly higher values (Table 3).
Correlation analysis showed that LAR in seedlings

was very significantly negatively correlated with seed

Table 2 Root/shoot ratio of seedlings for different ecological types and life forms

High light intensity Low light intensity
45d 90d 45d 90d
Trees 0.35410. 151a 0.378+0. 203a 0.32740. 1424 0. 4274:0. 373a
Shrubs 0. 226 0. 058b 0. 247+0. 102b 0. 22310. 062B 0. 216 £0. 084a
Sh 0.250%0. 123a 0.237%0.137a 0.223+0. 087a 0.217%0. 126a
In 0. 26910. 079ab 0. 273+ 0. 068ab 0. 28510. 107a 0.298+0. 077a
He 0.375£0. 176b 0.42010. 240b 0.326%0. 162a 0. 48810. 463a
La 0.318+0.172a 0.317%0. 235a 0.315%0. 148a 0.3931.0. 448a
Sm 0.323%0.117a 0.37240. 132a 0.279%0. 124a 0.37610. 109a

For abbreviations see Table 1.

Table 3 Growth analysis of seedlings of species with large or small seeds,
and with different light demands and growth forms

Relative growth rate (mg g'ld'l)

Unit leaf rate (g m2d™)

Leaf area ratio (cm’g!)

H L H L H L
Trees 28.65+18.04a 27.00+18.54a 1.46+0.90a 1.34+0.81a 191.27+54.87a 208.06+54.43a
Shrubs 25.83+12.20a 23.97+20.61a 1.35+0.80a 0.96+0.56a 172.41+98.08a 191.06+106.84a
Sh 8.84+1.50a 6.79+3.01a 0.62+0.15a 0.5540.18a 104.62+35.19a 114.25+41.29a
In 22.99+18.5%ab 23.46+21.00ab 1.32+0.68a 1.1240.70a 186.75+96.81ab 199.01+98.47ab
He 32.12+17.88b 28.31x19.11b 1.58+0.76a 1.06+0.62a 188.70+75.23b 219.52+87.42b
La 13.99+10.95A 8.64+591A 1.24+0.87a 0.650+0.350A 114.19+33.13A 120.43+32.26A
Sm 38.15+18.72B 39.01+17.10B 1.5740.751a 1.47+0.620B 238.21+67.29B 271.61+58.77B

For abbreviations see Table 1.
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weight both in H and L lights.

3 Discussion

Shrub seedlings have more leaf number, less leaf
area, lower leaf area ratio, and less leaf weight than
tree seedlings and have similar length of main root,
number of lateral roots compared to tree seedlings
although shrub seedlings have remarkably lower root
weight. This indicates that shrubs have no growth
advantage in shoot growth but advantages to some
extent in root growth as compared to tree species.
Generally speaking, shrubs have less growth advantages
in comparison with tree species, which is indicated by
their lower values of shoot height, shoot weight, total
biomass and RGR. Their adaptive advantage might lie
on higher ability to cope with environment stress (such
as deep shade, dry, insect attack, etc.).

Different plant types of light demand show
different responses to light intensity in plant growth.
Heliophilic species show higher values such as leaf
biomass, stem biomass, root biomass, total biomass in
H than in L light, whereas in shade-tolerant species
such values are higher in L than in H light, and the
intermediate light-demanding species having medium
characteristics between them. However, most of the
values measured show no significant difference among
the three light-demanding types. This suggests that,
firstly, even the seedlings of the heliophilic species
need only moderate amount of light™, and difference
in light demands among various light demanding types
is not so great at their seedling stage as at sapling and
adult stages, which has been observed in seedling and
sapling growth of some species™; and secondly, there
is a gradient variation in light demanding from
heliophilic species to shade-tolerant species. This is
supported by the results that the indices of growth of
the seedlings measured in this study, such as growth
rate and total biomass, are in the sequence of heliphilic
plants > intermediate light-demanding species > shade-
tolerant species.

Seed weight has obvious effect on root and shoot
growth, and on biomass increment of the seedlings,
especially at the early stagé (45 d). Fenner™ reported
that seedlings from large-seeded species had higher

shoot/root ratio for initially prior capture of light
rather than minerals. But there was no significant
difference in the ratio of shoot/root biomass between
seedlings of large- and small-seeded species in this
experiment. However, seedlings of small-seeded
species had larger difference between H light and L
light in leaf growth (including leaf area and leaf
weight) than those of large-sceded species. It is
suggested that one of the effective strategies by which
seedlings from small-seeded species strengthen their
ability to capture light is to increase leaf area ratio
and not shoot/root ratio. Seedlings from small-
seeded species have also relatively more lateral roots
and longer main root per unit root weight to achieve
larger root surface arca to attain higher growth rate
than large-seeded-seedlings, as has been observed
by Swanborough and Westoby™ and Wright and
Westoby™!.

Result of the experiment is showed that there is a
gradient in growth and response to light intensity in
the species. Some values are significantly different
only between the heliophilic and shade-tolerant species.
This suggests that methodically, integrated screening
program (ISP) ! for a big lot of species would help
to reveal the gradient variation of plants and that
comparative studies on ecologically distinct species
would help to probe the differences between them.
Both the research procedures could complement each
other in revealing the relationship between differences

in environment and species performance.
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Plant irth at
Species Adaptat_ion Growth S?Ed height Gllareast Habitat
to sunlight form size (m) height (cm)
1 Microdesmis caseariifolia Sh Shr L 4 27 Forest
2 Psychotria rubra Sh Shr L 2 Forest
3 Ardisia crenata Sh Shr L 1.5 Forest
4 Ardisia punctata Sh Shr L 1.5 Forest
5 Ardisia quinquegona Sh Shr L 2.5 Forest
6 Ormosia pachvcarpa Sh Tr L 21 85 Forest
7 Ormosia glaberrima Sh Tr L 6 65 Forest
8 Machilus chinensis Sh Tr L 10 80 Forest
9 Saurauia tristyla In Tr S 5 38 Ravine forest
10 Diospvros morrisiana In Tr L 15 98 Forest
11 Ficus hitra In Shr S Forest and forest edge
12 Aporosa chinensis In Tr L 6 62 Forest
13 Ilex triflora In Shr S 10 Slope woodland
14 Podocarpus fleurvi In Tr L 9 35 Slope woodland
15 Litsea glutinosa In Tr L 12 70 Forest edge
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Continued
Plant Girth at
Species ::aspj:f iigol:lt G;Z::nh i?:i height breast Habitat
(m) height (cm)

16 Ficus nervosa In Tr S 18 112 Forest
17 Ficus variegata In Tr S 6 52 Forest
18 Garcinia multiflora In Tr L 18 58 Forest
19 Pyrus calleryana In Tr S 2.5 29 Forest
20 Schima superba In Tr S 12 48 Forest
21 Ficus variolosa In Shr S 2 10 Forest and forest edge
22 (leistocalyx operculatus In Tr L 12 68 Valley stream (in forest)
23 Syzygium championii In Tr L 28 Valley forest
24 Ficus fulva In Tr S 41 Forest edge
25 Ficus hispida He Tr S 37 Forest
26 Melastoma candidum He Shr S 1 Open slope
27 Ficus lacor He Tr S 20 178 Woodland
28 Ficus microcarpa He Tr S 20 213 Forest edge
29 Ficus altissima He Tr S 16 112 Planted
30 Cratoxylum 1igustrinum He Tr S 2.8 18 Open secondary forest
31 Adinandra millettis He Shr S 1 11 Forest edge
32 Broussonetia papyrifera He Tr S 10 80 Forest edge
33 Rhodomyrtus tomentosa He Shr S 0.9 Open slope
34 Viburnum odoratissimum He Tr L 6 68 Forest edge
35 Acacia confusa He Tr L 18 67 Open slope
36 Leucaena leucocephala He Tr L 3 18 Open slope
37 Gossampinus malabarica He Tr L 22 189 Open slope
38 Ligustrum sinense He Shr L 4 28 Slope woodland
39 Lindera communis He Tr L 14 85 Lower slope woodland
40 Rhus succedanea He Tr L 4 25 S]ope woodland
41 Sterculia lanceolata He Tr L 6 49 Forest
42 Rhus chinensis He Tr L 6 23 Forest edge

Shr, shrub; Tr, tree; Sh, shade-tolerant species; In, intermediate light demanding species; He, heliophilic species; S, small-seeded species;

L, large-seeded species.
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