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Preliminary Observation of Flowering Strength in Seedling Seed 

Orchard of A cαcia mangium in Wonogiri， Central Java 

Hiroo Y AMADAω， Rina Laksmi HENDRA TI (2)， 

Parlindungan TAMBUNAN(2) and Hisao KAWASAKI(3) 

Summary Flowering strength in seedling seed orchard of AcαCLa mαngium was observed in 

relation to family variation and provenance variation. The flowering str巴ngthwas assigned 

visually to one of the flowering catcgories: O-none; 1-light ; 2-medium ; 3-heavy. The flowering 

strength was significantly different among families and prov巴nances. Th巴 repeatability of 

flowering strength was estimatud to be 0.256. Theflowering strength of lower part of tree crown 

was low巴rthan that of upper part of th巴 treecrown. Theeffects of stand density and tree size 

of the seedling seed orchard on flowering strength were巴xamined.

Introduct ion seed production. It is likely that a lot of seeds wiU 

Genetic improvements of fast growing tr巴esp巴cies be produced from a few families when the individual 

of Acacias have been intensively conducted m and family variation is large in s巴巴dproduction. 

Indonesia. The species of Acacias have been Tree improv巴mentstrategy using seedling seed 

extensively planted for pulp and paper production orchard includes thinning op巴rations (Kurinobu， 

in Sumatra and Kalimantan islands under the 1997). The thinning is performed in the following 

program， Indonesia Forestry Action Program by three steps; 1) first thinning is to cull poorer trees 

Ministry of Forestry in Indonesia， of the industrial in each plot， 2) second thinning is to leave best 

plantation since the late 1980s. To secure this trees per plot， 3) final thinning is to leave bett巴r

program， it is required to produce improved seeds families in the seedling seed orchard. J'hus the 

from seedling seed orchards CKurinobu， 1997). thinning will leave the best trees from the better 

Establishment of seedling seed orchard has three families. Analysis of the factors affecting the seed 

purposes. It is used for the progeny test at the production， either individual or family variation， 

bcginning， then it will be us巴dfor seed production will also be needed. 

after roguing. Finally， it will be used for the base It is commonly observed that speci巴scultivated 

populations to select plus trees in the next generation. outside of their natural distribution may have 

To attain the purpose of seed production in the variable flowering and fruiting ph巴nologiesCSedgley 

seedling seed orchard， it is important not only 巴tal， 1991). Many observations show巴d that this 

to estimate the amount of seed production but also variation could be caused by climatic condition， 

to examine the individual and family variation m site or genetics (Griffin and Sedgley， 1989). Peak 
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fruiting of this species was in May in 8abah， 

Malaysia C James Josue， 1991)， in June-July in 

8epilok and Tawau， eastern parts of 8abah， Malaysia 

C8edgley et al， 1991) and in 8eptember in Peninsular 

Malaysia CIbrahim and Awang， 1991). 

Flowering and fruiting of this species had been 

intensively studied in Malaysia and Australia. One 

tree of Acacia mαngium bore spikes ranging between 

32，000-133，000 C8edgley et a!， 1991). The number of 

flowers per spike ranged from 105 to 392 (Ibrahim 

and Awang， 1991， 8巴dgleyet a!， 1991). Percentage 

of the spikes setting pods was 21.1%， while number 

of mature pods per spike ranged 目8-2.8， and 

numb巴rof sccds per pod was 5.5 C 8edgley et al， 

1991). Each kilogram of Acαcw mαngiμm seeds 

has 76，000 sceds in PNG， 98，000 seeds in Queensland， 

123，000 seeds in 8abah， 99，000-102，000 seeds in 80uth 

8umatra and 160，000 seeds in West Java Oriantono， 

1998) . 

This paper pres巴ntsthe results of preliminary 

observation of flowering of Acαααmαng!um growmg 

in the trial of seedling seed orchards in Central 

Java. 

2 Materials and methods 

2.1 Gneral information of the study site 

The trial of seed source Cseedling seed orchard; 

880) of A. mαngium was established in Wonogiri， 

Central Java. D巴tailsof the trial sit巴and巴xperimental

design are shown in Table 1. This 880 was established 

in January 1995 with seeds of 134 families from 

14 provenances CTable 2) in PNG and Australia 

CFigure 1). ln July 1997， first thinning of 50% in 

each plot to cull poorer trees was conducted. 

2.2 Investigation methods 

The flow巴ringstrength of individua! trees 0，004 

individuals of 134 families) was observed in the 

whole blocks at 3.5 years after planting， in July 

1998. Arrang巴mentmap of m巴asuredtrees is shown 

in Figure 2. One best tree， which was vigorous， 

good form of trunk， and good growth， in each 

family plot was selected as a sample tree. The 

flowering status of the upp巴r，middlc， and lower 

parts of the crown of each sample tree was 

evaluated using the flowering categories目 onone， 1 

light， 2 medium， and 3 heavy. Mean of these values 

determined for the three parts of the crown was 

defined as a flowering strength of the sample tree目

The results were then analyzed using one-way 

Table 1. General information of Wonogiri SSO 

Species Acacia mangium 

Seed sowing date 3， October， 1994 

Planting date 14-16， January， 1995 

Spacing 4mx2m 

Latitude 7.32. South 

Longitude 110.41， East 

Altitude 141m 

Climate type A 

Precipitation 1878mmJyear 

Max. Temperature 38.23"C 

Min. Temperature 21.21"C 

Slope 10% 

Site Area 3.53ha 

Design Split-plot 

Number oftrees/plot 4 

Number offari1ilies 134 

Number of repIication 7 

Table 2. Provenances of seeds used for the SSO 

Provenance Cotmtry Latitude Longitude Alt山 de(m) 
PNG -8.05 142.22 50 

2 PNG -8.08 141.87 30 
3 PNG 輔8.07 141.90 25 
4 PNG -8.07 142.05 40 

5 PNG -8.07 141.92 25 

6 PNG -8.02 142.97 12 

7 PNG 同8.08 142.87 45 

8 AUSTRALlA 帽 12.73 143.27 40 

9 AUSTRALIA ー12.75 143.28 37 

10 AUSTRALIA -12.73 143.27 30 

II AUSTRALlA -12.73 143.27 20 

12 AUSTRALIA -12.57 143.20 25 

13 AUSTRALIA ー12.82 143.28 10 

14 AUSTRALlA -12.82 143.27 40 

へ付

子七 PNG 
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Figure 1. Provenance of seeds used for the SSO 
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Actual number of spikes was observed m 

Wonogiri SSO to confirm the accuracy of the 

survey of flowering strength montioned above. Ten 

represontatlV巴 tr巴esof each flowering category 1， 2 

and 3 wcre se¥ected as the sample trees for counting 

tho number of spikes. The total number of branches 

(N) and DBH wero r巴cordedfor each of those trees. 

Three r巴prescntativebranches were sampled from 

the thr巴opart of the treo crown. All th巴 spikeson 

each branch were counted. and mean numb巴r of 

spikes per branch was estimat巴d(X). Tota¥ number 

of spikes per trωwas defined as Nx X. 

3 Results and discussion 

3.1 Relationship between flowering strength and 

number of flowering spikes 

Th巴 relationshipbetween flowering strength and 

number of spikes of individua¥ tree is shown in 

Figure 3. The number of flowering spikes (y) was 

approximated by an exponentia¥ function of the 

flowering strength (x)， that is; 

y= 1000eo752r r' = 0.304 P<O.OOl 

=212l.2 (2.12)r-1.・h ・. (1) e =2.7183 

Th巴巴quation Cl) shows that the number of 

flowering spikes of an individua¥ is about 2，100 at 

Spc叫師 A岨 C掴".，.噌U棚 L皿山叩 Wonogiri-C町田IJava Datc:199snI1-3 

22 

Figure 2. Map of trees in the SSO in Wonogiri. Each plot has four trees of the same family. ・:measured tree， 0: left tree after thining， X:  cut tree by thining， respectively. 
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flowering cat巴gory 1. The number of spikes is 

increased by 2.12 times， when the flowering category 

increases from 1 to 2. 
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Figure 3. Relationship between flowering strength 

and number of spikes. 

3.2 Family variation in flowering strength 

The mean flowering strength of family ranged 

from 0.24 to 1. 76 (Figure 4). The mean f10wering 

strength was significantly different among families 

(Table3， P < 0.001: one-way ANOV A ) . The 

r巴peatabilityof f10wering strongth was巴stimatedto 

be 0.256 
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3.3 Vertical variation in flowering strength 

Vertical variation in f10wering strength on each 

layer of crown parts， upper， middle， and lower 

parts， is shown in Figure 5. The flowering strength 

of upper， middle， and lower part was 1.19， 1.33， 

and 0.36， respectively. Th巴 floweringstrength was 

significantly different among three crown parts 

(Table 4， P<O.OOl・one-wayANOV A). The L.S.D 

value was 0目11at 0.1% significance level. The Iight 

condition may bo principal factor of the flowering 

strength 

3.4 Density effect of flowering strength 

The relationship between stand density and 

flowering str巴ngth was examined. Density index 

was defined as the number of neighbor trees within 

the range from 2m to 4m distances from the 

sample tree. The density index ranged from 0 to 8目

Frequency distributions of the density index 

classified into four categories according to the 

flow巴ringstrength are shown in Figure 6. The 

mean density index was 3.81 for the trees of 

category 1 (flowering strength (x) 0)， 3.68 for 

those of category 2 (0くx孟1)，3.44 for those of 

cat巴gory3 C1<x孟2)，3.08 for those of category 4 (2 

<x孟3)，respectively. Density index was significantly 

different among categories of flowering strength 

(Table 5， P<0.001: one-way ANOV A). The differences 

among mean density indexes of each category 

were larger than the value of L.S.D. at 5 % 

significance level巴xceptfor the difference between 

those of categori巴s1 and 2. Trees of h巴avyflowcring 

mean+S.E. 
mean 
mean-S.E 

3 19 33 47 61 75 90 107 123 137 
12 26 40 54 68 83 99 115 130 144 

Family number 

Figure 4. Family variation in flowering strength. 
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Figure 5. Horizontal distribution of flowering strengh each part of tree crown. ・:flowering strength is 2 and 3， 0: flowering strength is 0 and 1， respectively. 

Table 4. ANOV A for flowering strength on 

crown part 
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Table 3. ANOV A for flowering strength on family 

~ ~げ Ms. F-value 
0.62 1.5*キ*
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*ホ*:signiftcant at 0.1 ~も level
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Figure 6. Frequency distributions of density index. 

o : flowering strength二 0，0<ム壬1，

1<...壬2，2孟・3，respectively. 
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Table 5. ANOV A for density index on 

flowering strength 

Factor S S df M S F-value 
Category 30.98 1033 8.4幸村

Error 1217 64 995 1.22 • 
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1248.62 998 
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strength tended to have lower density index， and 

situated on the open distribution of tr巴es. Tree 

density and / or light condition might affect the 

flowering strength. Further analysis on the 

relationship between adjacent trees and flowering 

strength should be made. The planting distances 

and the branch spread in tho SSO should also be 

examined in relation to the flowering strongth Figure 8. Relatioship of flowering strength with 

altitude， latitude， and longitude ot the 
provenance. 3.5 Growth status and flowering strength 

The relationship botween DBH and flowering 

strength was examined. Positive correlation was 

obsorv巴d betw日en DBH and flowering strength 

(Figure 7， r2二 0.101:P<O.OOl). The range of DBH 

was narrow on Figure 7. Further analysis of the 

interrelation between tree growth and flowering 

Table 6. A VOV A for flowering strength on 

F-value 

4.2'" 

M.S 
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Factor 
Provenance 

Error 

11.24 132 

*梅本 significant at 0.1唱level

Total 

strength should be made. 

3.6 Geographical variation in flowering strength 

All families planted in this SSO are classified 
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into 14 prov巴nanccs of their seed sources. The 

rclationships of flowering strength to longitude， 

latitude and altitude of the provenances are shown 

in Figure 8. Flowering strength was not significantly 

correlated with altitude. but was significantly 

correlated to longitude and latitude (P <0.001). The 

f10wering strength is significantly different among 

provenances of seed sources (Table 6， P<O.OOI田 one-

wav ANOV八). 

The provenanccs of PNG showed higher flowering 

strcngth in comparison with the provenances from 

i¥ustralia. There is a possibility that the flowering 

timc of provcnances in PNG is earlier than that of 

provena日C巴sin Australia. Synchronous f10wering 

of a11 trees in SSO will巴nhancethe productivity and 

th巴 quality of seeds. In contrast， diffcrences in 

flowcring time may cause the d巴crcase ln seed 

production and the genetic diversity. Frequent 

observations during the flowering season are needed 

to undcrstand the dynamics of flo wering throughout 

a11 famili巴5

The seed production is likely to be plastically 

dcterm ined according to the internal and 

cnvironmental conditions. lt is well known that th巴

trec age， weather， light condition， pollination and 

damagc by disease and insect pest affect the seed 

production. Thcrc are thc good crop ycars and 

poor crop ycarsνloreovcr， flowering or fruiting 

of tropical fast-growth spccies， e.g. Acacias and 

Eucalyptus， will be influenced by season， which is 

not always clear in Indonesia. The secd production 

will b巴 bettcr understood by the continuous 

observation of thc flowering or fruiting strength 

and by the investigation of the influence of th巴

intcrnal and environment conditions. 
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ジャワ島中部ウオノギリに設定されたアカシアマンギューム

実生採種園における着花性について(予報)

山田浩雄(1)・ RinaLaksmi HENDRATI (2) • Parlindungan TAMBUNAN(2)・河崎久男 (3)

要旨:アカシアマンギューム実生採種圃における着花性の家系間差と産地問差を調査した。着花性は目視によって

4段階の着花指数 (0-3)を与えて評価した。着花指数は家系と産地によって有意に異なっていた。着花指数の

反復率は0.256と推定された。樹冠下部の着花指数は樹冠上部に比べて低かった。実生採種園の林分密度と個体サ

イズ、が着花指数に及ぼす影響について検討した。
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