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Abstract

The purpose of this study was to determine the morphological
variation of candidate plus trees (CPT} of surian { Taona sinensis Roem)
collecred from 16 districts in West and Ceneral Java, Exploration CPT
was carried owt in community forest of 16 districts in West and Central
Java. A method 1o evaluare CPT was done using the comparison
trees, according to Carolina State method with slightly modification,
where each of CPT were compared by three check trees. Based on the
scoring method, we have collected 24 CPT from 98 trees that have
been observed. Evaluating morphological variability based on stem
characters and seed characters. Stem character was evaluated based on
diameter breast height, height, clear bole height, branch formed crown,
stem seraightness, stem form, and stem physical defect. Meanwhile,
seed characters consist of seed purity, weight of 1000 grain seeds, and
seed warer content. The results showed that variance value for stem
characters and seed character was generally relative low. Thercfore,
it indicates that morphological variability of surian in community
forest in West Java and Central Java is narrow. The character of stem
height, clear bole height and crown length, has a positive correlation
with rainfall, but not affected by altitude. Seed character have no
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correlation with altitude and rain fall, also there are no correlation with
stem characiers. Based on raxonomic distance, there are three groups
relationship of CPT, at level 60% of similarity.
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Introduction

Surian (Toona sinensis Roem) is a perennial deciduous tree
of the family Meliaceae, can be harvested at 15 years old. Its wood
has interesting bright reddish in color and smoother surface with
clearly annual ring, like a teak (Tecrona grandis). The timber used
for construction, furniture, and implements. The young leaves serves
as vegetable and as fodder. Various part of the plant, especially the
bark and roots, are uscd as medicinally, The tree planted for shade
and as avenue rree (Prosea, 1993). Timber of surian is more resistance
to stem borer attack, (For instances, marine worm borer) therefore it’s
mostly used for ship (Heyne, 1987). T. sinensis also potentially use
for bioperiside, leaf extract of it could inhibir artack from boxtor pest.
(Hidayat and Kuvaini, 2005). Studies showed that leaf extract of T,
sinensis have many function, such as for suppressed ovarian cancer
cells proliferarion (Chang e af, 2006), ant_ implammarory (Park ¢ #f
1993), lipid peroxidation inhibition {Chau et al, 2003}, anticxidant
activity (Wang e afh 2007). It has various beneficial compounds such
as tripterpenes, phenolic (dmonds and Staniforch, 1998), flavanoids,
anthraquinennes {Luo &z af, 2001), kaempferel, quercetin. rutin,
carechin, linoleic acid (Tsai et af, 2002).

Surian is widely distributed in China, Australia, Malaysia,
Myanmar, Laos, Paldstan, Srilanka, Nepal, Philippine and Indonesia.
It is introduced from Tionghoa (China) to Indonesia trough Padang
[West Sumatera) and Parahyangan (West Java), then spread out to
Sumatera, Java, Kalimantan, Sulawesi and Papua, Surian was brought
from Sumatera to Java by Tesymann, o be planted in 1877 (Heyne
1987). Whereas Lu z¢ al. (2001) and Wang #¢ o/, (2008) said thar surian
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came from tropic Asia, the border of east-north India and Burma, to
China. In Indonesia occurs at 350 m - 2500 m above sca level, widely
planted in community forest.

Studies of genetic vatiation within and between populations are
needed for tree improvement effort. Until now, the availability of
sutian variability still lacking. Effort of tree improvement of it still
not much done, whereas its very helpful to increasing productivity of
community forest. Genetic variation studies can be done with cither
morphological or molecular markers. This study uses morphological
markers to determine whether surian population in Java has narrow or
wide variability, and also o collected candidare plus trees of surian,

Material and method
Explovation candidate plus trees

Exploration candidate plus tee (CPT) was carried our in
community forest of 16 districs in West Java and Central Java (Figure
1). A method of evaluating CPT was done using the comparison trees,
according to Carolina State method (which was slightly modified),
where each of CPT were compared by three check rrees, Evaluating of
morphological characteristic based on stem characters (Table 1). CPTs
were selected from trees which have scoted more than 60%.

Evaluating morphological variability

Evaluating morphological variability was carried out based on
stem characters and sced characters. Stem character involve diameter
breast height (Dbh), height (Ht), clear bole height (Cbh), branch
formed crown (Bfc), stem straightness (Sst), stem form (Stf), and stem
physical defect (Spd). While seed characters comprise weight of 1000
grain seeds (Sg), seed purity (Sp), and seed warer content {Sw). Each
character was calculated based on several starisric parameters, such as
variance, mean, standard deviation, minimum and maximum value,
for evaluaring of morphological variability. Phenotypic corselation




[ | Biodiversity and Ecosystems

between two characters was calculated occording formula by Sing and

Chaudary (1979) as follow:

= kov; (x,x,)

" S ) )

Morphological variability also was evaluated based on taxonomy
distance to know relationships among CPT and to generate dendrogram
using program Minitab version 15.1.

Figure 1. Distribution location of CPT of surian

Table 1. Scoring CPT by comparison trees method

Characters —~ Seor(%) ~ Cradig i Poime
= 105% 5

105 - 110% 7

Dismeter 30 111-115 17
116 - 120% 25

=121% 30

é




Promoting Biodiversity, Rainforest Protection, and

Economic Development in indonesia

Characters ~ Seor (%) Grading Poine
<105% i
105 - 110% 12
Heigth 20 1-115 16
116 - 120% 18
>121% b
<35% from height 3
35 - 5% from height 6
Clear bole heighe 15 © 46:55% from heigh 9
56.- 63% from hlghe 1
=66% fiom height 1
=55% from height i
56 6% from heighe 2
=—— 61-63% from height 4 I
S 66 70% from height 6 i
71-75% from height i
»66% from heighe 10
Straighiness 10 100% strsighmess 10
75% stighiness 7
50% straightness 5 E i
25 % siraightmess i i
Cylindrical 5 i
Stem form 5 rather cylindrical 3
not eylindrical a
without physical defect 5
Dhysical defect 5
witly physical defece 0
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Results and Discussion

Twenty four trees were collecred as CPT from 98 trees of surian
mature trees that have been evaluated (Table 2). The results showed
that variance value for stem characters and seed character are generally
relative low. Therefore, this indicates thar morphological variability of
surian in community forest in Wesrt Java and Central Java is narrow.
Character straightness and stem form have very low variance, while
dizmeter and height have higher variance. Diameter and height include
quantitative character controlled by many genes (multygenic), so it is
much influenced by environment vatiation (Zobel and Talberr, 1984).
Meanwhile, stem form and straightness include qualitarive character
that is controlled by less gene (singlegenic), and not much influenced
by environment variation.




Table 2. Characteristic of surian’s CPT, in community forest, in West Java and Central Java
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Character of height, clear bole height and crown length (CI) have
a positive correlation with rainfall, but are not significantly affected
by altitude (Table 3). Growth of height rends o increase along with
increasing of rainfall (Figure 2). This showed thar the stem. height
of surian is strongly influenced by minfall. Seed character have no
correlation with altitude and rainfall, also there are no correlation with
stem characters.

Table 3. Spearman’s correlation value berween characters

Morfulogis characters Ste conditin
Correbain Remark
mh o oh @ st S

pearson
He ae  ogzr  03e 0273 0p9s 085 0242 0227 conelation
0001 000 0000 0T 066 0387 0255 0001 Pvalue

Perszn
b oBs g6 0092 006 003 0254 DALS comslarion
oo12 000 0e®H 090 087s 0231 0312 Poale

Peamsou
Con omsc 0451 0026 DI BN 0656 comclation
0000 0482 0SUS - G301 0359 QOO Povalue
Peasson
o 036 0453 4122 0328 088" cermelition

0083 0476 05T OUT 0013 Pl

Puarson
S 0.517* 0250 0,108 0008 conelation
0010 023 0G4 0389 Pl
pessan
s 035 04T A conciion
0,109 0,293 0,774 Povalue
Pearsin
Sw D146 0220 correlation
0496 0,301 P-value
Note: *Indicated significant a level confidence 95%

Taxonomic distance (Figure 3) showed the level of 60% similarity.
There are three groups of relationship, i.e, group-1. comprise of CPT
from Wonosobo and Purwakarta; group-2 consists of CPT from
Cianjur, Bandung, Sukabumi and Tasikmalaya; group-3 consists of
CPT from Pekalongan, Kuningan, Tegal, Bogor, Sumedang, Ciamis,
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Banjarnegara, Majalengka, Purbalinggo, and Purwekerto, CPT from
center Java are mostly included in group-3. CPT from Wonosobo
(center Java) was closely related 1o CPT from Purwakarta (West Java),
CPT from Bogor, Sumedang, Ciamis, majalengka, Kuningan (West
Java) also was closely related to CPT from Center Java. It indicates
that all CPT came from mother trees which are closely related. This
fact is relevant with previous information thar Surian was planted by
people in Java around 1987 (Heyne, 1987), assumming plantation of
surian in Java came from less mother trees. Genetic investigation using
DNA markers, is needed to advance analysis of surian variability.

eainall {mm/th)

—— tinesr (Coh)

Height {m}

Figure 2. Correlation character height and clear bole height by rainfall
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Figure 3. Dendrogram similarity of CPT hased on taxonomy distance

Conclusion

Based on the abeve analysis, it can be concluded thar 24
CPT of surien in community forest in West Java and Center Java,
morphologically have narrow variation. Character of stem height and
clear bole height lave a posirive corrclation with rainfall.
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