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One of the mo,:t <lifficul! problems in i.he propagation of tropical rain forest species is that 
relating to seed production. Flowering and fruiting in the tropical rain fores1s are generally sporadic 
and irregular, as definite seasons do no exi,ot. Also, premature ab"rlion of the seeds is common 
because of frequent insect ,md fungus attacks to the seeds. It is difficult to predict a yieid of sound 
seeds each year. Therefore:, the successfol storage ,Jf lhe tropical seeds io, the key factor to enable 
silviculturists to plan systematic seedling production. How(,ver, methods of seed storage for the 
tropical rain forest species are not estahlished yet, as some physiological characteristics of the seeds 
do not meet requirenwnts for ston1ge. For example, most of the seeds do not have dormancy 
properties, which include extensive dehydracion a1td reduction of biological activity. Such non­
dormant seeds encounter difficulties during the storage. 

The present experiments deal with the storage and germination of legume and Dipterncarp 
seeds which represent important timber species in Malaysia. The lei,,rurne seeds can be classified 
into two groups, one ,vith soft seedcoat and the other with hard seedcoat. Moisture contents of the 
legume seeds are comparatively low even for the seeds with soft seedcoat. In contrast, Dipterocarp 
seeds are soft seeds with a high moisture content and are typically non-dormant seeds. In some 
cases. Dipterocarp seeds germinate even before the seeds are sbed off from the mother tree (Fig. 1 ). 
These observations suggest that the storage and germination characteristics of Leguminosae and 
Dipterocarpaceae seeds are quite different 

Fig. l A seed of Dryobalanops aromatica germinated on the mother tree 
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Storage and germination t•f Legurninosae seeds. 
; nc 

1). 'The se,:.~ds are by a hc;J'C: :~c·edcn2:t: except l1F.-:Si'.-' of l(oontt)assia 
::,H:.ieds \vith a h;1rd seedcoat can be storecl cd ten1p;;;rature- fnr a tirnc, }-\·n'kia 

Intsia J)a!cnrbanica ar:cl S'indora corfru:etl ~:;_:',eds h<rv,' !~,:ecn s1n·\.:\\·i.ng :rnore thar! :] :i-1ears 
\Y-\.t:1.-"iout any treat1nenr }Iov-.--ever. t-J1alac,,.,N,'i'is seed~~. susceptible fungus 

(f'able 2), 

:.;~·~.(":triflcation \\~c:r<,~ tested. 

Tabfe J !v1oisture eorctenfs of legutne seeds 

Species 

h;:tsia 1-,a!e:nhat!ica 

Dialium maingavi 

E~terofobir.an cy ·:Zocar_rnan 

Parkia /avanica 

Ifoo,npassia n1alacensis 

*: Ne\vly co lkc ie-d seeds 

'"' Soft seeds 

j\fo.lsture C1)ntent Cf,) 

77 

:i.9 

:2.0 

12 . .'. 

20.s~-

1 s.2** 

Table 2 Storage of Koompassi.a malacensis seeds at room temperatur1c 

Days stored 

4 
/; \, 

20 

34 

54 
84 

119 

131 

181 

1 Filing on the seedcoat 

germination 

90 
90 
80 
60 

100 

80 
10 Fungus infection 

10 Fungus infection 

60 Benlate 0.1 % treatment 

OT 

Scratching the seedcoat with a file is an effective method of scarification. Vi'ith the merhod, 
Parkia jrwanica, Intsia 11alembanica. Sindora coriacea, Dialium mai;zgoyi and Enicroluhium 
(Vclocmpum seeds germinated easily, but the method was tediom, and time consuming for the 
treatment of a large quantity of seeds. Also, the method is suitabk on!" for large size seeds such as 
those of lntsia and Sindora species. Another problem is the fm1gus idection from the wound. 
Dusting with a fungicide such as benlate and daconil was slightly ,.ffective to protect the se,,ds from 
fungus damage. 

The most fffective scarifying method for lntsia polrmbanira and Si;1dora coriatca seeds is to 
scrape ofi ;:i small swelling point of thE' seedcoat at the opposite side of the hilum. The swelling point 
appears to result from the fusion of integuments at rnicropyle, and it is the weakest point of the 
S(0 edcoat. A tiny hole made by scraping off the swelling point facilitates ,vater uptake. Water 



anci. (Fig; .. 2). 
is not damav,<'·d. Also. th: 

any specific sl(dL 

--.. 
Fig. 2 Scarification and water imbibition of l11tsi« valembamca ,cs:<.\,, 

l~~~~~:;)~n::;1 l~:~~~~l :,~,1 ''~l~~,11 !~~;~rI!J6,~~J ~f;;tri~e (~:',1~:}L1;1'1:'.J~:,~·~,::;1~1:~tt~'.:i ~:;:~~~~p~;t~i~J;!t'~'g~:l 
:.11nbibition (hottom p1ot"sraph). .; 

2 Treatment with concentrated H2SO. 
Immersing the seeds into H,SO, i,., effrcuvc to rupture the seel;coat of Intsia, ra,k:111, 

<tnd Dialium seeds. To determine the uptimum rluration of the trntuent, the s,•cd'., ,n-re treated 
with the concentrated acid for various clurn1inns, After treatme;1, \sith the acid. the .::it'eds ,verc 
taken· out from the acid and washed thoroughly ·with running water to eliminate tl1i:- ffmaining acid. 
The results show that Intsia and Simlora seedt: need a prolonged trca,_ment with rhe acid, whereas 
l)ialiuni and Parkia s~·x~ds germinate after a short treatn-ient (Table 3). )\lthuugh the method i:; 
effective, its application for practical use may be limited. 

Tahltc 3 Treatment with concentrated H2 S04 

Speci.es 

Jntsia palembanica 

Sindora coriacea 

Dialium maingayi 

Parkia javanica 

Control 1 n1in. 

0 

() 

0 

0 

0 

10 

70 

3 Treatment with boiled water 

5 min. 

0 

20 

90 

35 

Tinw 111 Ii 2 SO~ 
10 min, 

(/;J gern1i­

nation 

0 

20 

90 

4j 

15 min .. 

20 

90 

95 

30 rnirL 

20 

1 () 

100 

85 

60 n1in. 

JOO 

80 

100 

The treatment with boiled water is sometimes used to remove waxy layers of the hard seedcoat. 
However, constantly boiling water killed even lntsia seeds within 5 minutes after immersion (Table 
4). The best resuits were obtained by pouring boiled water over the seeds in a container. However, 
the results are sometimes inconsistent as the amount of water as wen as the amount of seeds may 
affect the cooling rate of water. 

It is comparatively easy to store the lci.,rume seeds. as most of the seeds can be stored at room 
temperature and can be germinated after scarification. However. some of the soft seeds need 
further study on storage at a low temperature. ftmgicide treatments. and nnrage under low 
humidity conditions. 
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Table 4 Boiling water treatment 

Time in boiling water 

5 minutes 

10 

20 

Intsia palembanica Parkia javanica 

dead 
dead 

dead 

dead 

dead 

dead 

Seeds immersed in boiled water; water was cooled down 
at room temperature. 

Time in hot water 
(minutes) 

JO 

20 

30 

60 

Overnight 

Parkia javanica seed germination 
(%) 

10 

5 

15 

30 

30 

Storage and germination of Dipterocarpaceae seeds 
In contrast to the legume seeds, Dipterocarpaceae seeds have high moisture contents. Unlike 

the legume seeds with low moisture contents, Dipterocarpaceae seeds continue to be very active 
biologically even after maturation. As indicated earlier, the seeds often germinate on the mother 
tree before they are shed off. Therefore, the storage of Dipterocarpaceae seeds is more difficult 
than that of the legume seeds. 

Dipterocarpaceae consist of several genera and subgenera groups. Preliminary experiments 
showed some characteristic physiological distinctions of the seeds among genera or subgenera. 
Particularly, the survival rate of the seeds in a low temperature range could be grouped genera 
or subgenera. In the following discussion, Dipterocarpaceae seeds will be classified into two groups. 
one with tolerance to a temperature of 4 °C and the other requiring at least 15°C for survival. 

1 Group of seeds which survived at 4 ° C 

Anthoshorea (subgenus of Shorea) 
Shorea talura seeds: 

In 1975, Shorea talura trees at Field 19, Forest Research Institute, Kepong fruited at the end of 
March and shed all the seeds at the end of April. With these seeds, maturation, germination and 
storage were studied. 

1) Seed maturation: The germination of Shorea talura seeds shows a significant increase with 
maturation. Germination tests in the laboratory as well as in the seed bed in the nursery indicate 
that the germinability of the seeds increases in a relatively short period toward the end of seed 
development close to the stage of seed shedding (Fig. 3). The moisture content of the seeds shows 
an inverse relation to the percentage of germination, with a gradual decline of the moisture content 
as the seeds mature (Fig. 4). Similarly, the lag time between the onset of water imbibition and 
emergence of radides becomes shorter in the later seed collections (Fig. 5). Maximum durations of 
the storage appear to be prolonged for the mature seeds (Table 5). Therefore, it is important to 
collect completely mature seeds in order to obtain good results in storage. 



Table 5 Storage of Shorea 1alura seeds collected at various stages of maturation 

Date of 
collection 

Aug. 8, 1975 

Aug.12,1975 

Aug. 21, 1975 

J\pr_i_l 

3.l 

Original 
c;s gcnnina tion 

50 

80 

95 

Da.tE' 

Moisture 
, onten( (%) 

120.0 

1 US.9 

6[U 

collect ion 

Maximum storage period 
Days % germination 

84 

145 

182 

50 

30 

69 

Fig. 3 Increase in germinabi!ity of Shorea talura seeds corresponding to maturation stages 
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[ Germination percentages for large size seeds(•) and small size seeds (o) in the nursery bed as well as those in] 
Petri dishes (x) are shown. 

Fig. 4 Changes in moisture content and germ inability of Shorea talura seeds in relation to maturation 

[ The gradua. l decline in moisture content of the seeds collected from the ground(•) and the tree (x) is compared] 
with the gradual increase in germ inability ( o ). 
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Fig. 5 Water imbibition period for Shorea talura seeds 

[ Time lag between the start of imbibition and the first radicle emergence is plotted against the time of the seedl 
collection. J 

The less mature seeds collected on April 9, 1975 showed a [i(Jf1/o germination at the time of 
collection. However, one month after they were stored at 4 °C, the percentage of germination of the 
same seeds increased to 100%. This indicates possible evidence of after-ripening of the seeds 
during the storage at 4 cc_ 

Probably related to the after-ripening of the seeds. a prechilling effect was observed in Shorca 
talura seeds. The seeds stored at 4 °Cina closed polyethylene plastic bag germinated very quickly 
after a prolonged storage (Fig. 6). Therefore, the experiments were conducted to evaluate the effect 
of prechilling on Shorea lalura seeds. The seeds were placed on moist paper in Petri dishes and kept 
in a cold room at 4°C. At various intervals, the prechilled seeds were taken out from the cold room 
and germinated at 25 °C. The rate of germination of the prechilled seeds was markediy accelerated 
when the prechilling treatment was prolonged, whereas the seeds kept at 25 ° showed a gradual 
decline in the germination rate (Fig. 7). The results indicate that a certain degree of prechilling 
effect is present for Shorea talura seeds. However, extremely prolonged prechilling may be 
detrimental to the seeds, because slow infection with fungi and bacteria damages the seeds. 

2) Critical moisture content for survival of seeds: Shorea talura seeds kept at 25°C in an open 
plastic bag showed a decline in moisture content by natural desiccation. These seeds lost their 
viability when the moisture content dropped to a level of 20% (Table 6a). In a similar experiment, 
the seeds kept at 21 °C showed a loss of viability at 25% of the moisture content (Table 6b). Also, 
quick desiccation of the seeds killed the seeds. Therefore, the critical moisture content for the 
survival of Shorea talura seeds falls in a range between 20 and 25%. 

3) Tolerance to low temperature: A temperature below the freezing point killed Shorea talura 
seeds. However, a remarkable phenomenon was the survival of Shorca talura seeds at a temperature 
as low as 4 °C. As shown in Table 5, the seeds stored at 4 °C survived for more than 6 months, 
provided that the moisture content was maintained at a level above the critical moisture content. 
Even after 6 months of storage at 4 °C, the seeds did not develop chilling injury symptoms. The 
adaptation of Shorea talura seeds to the low temperature appears to be unique among Dipterocarp 
seeds. 



Table 6a, 

Days 11 

Days 

c;ennination t 

Mois1ure 

60 10 

2L 

0 

68. l 

90 
45 

of Shorea 

0 

20A 16.0 

30 40 

0 0 stored at 

20.9 l 8. l 

6b. of moisture content on viability of Shorea talura seeds 

Closed bag 

Open b:ig 

Gcrn1ination c,:o 
f\,1oisture content 

Germination (%,) 

~'1 vist ure ._'on tent 

Storc:d at 21°C. 

0 7 20 

100 92 87 

55.0 55.3 

100 97 86 

55.0 5!.9 50.8 

32 46 69 88 
64 82 87 95 
50.8 52.7 50.4 50.7 

85 84 48 

44.6 36.4 32.0 28.3 

97 
48.9 

0 

25.7 
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Fig. 6 Promotion of germination rates of Shorea talura seeds stored at 4°C. 

[ Solid lines indicate original germination rates. Broken lines indicate germination rates of the seeds stored at] 
40c. 
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Fig. 7 Effect of prechilling on Shorea talura se<od germination 

[First numbers at the end of each line indicate the duration (day) of treatment.] 

4) Storage trials: With a large quantity of seeds, srorage experiments were carried out for 
Shorea talura seeds. Because of mechanical problems in the cold room, the seeds stored at 4- °C lost 
their viability and the results of the 4 °C-storage experiment can not be assessed fully. However, 
judging from the other test (Table 5), the seeds can be stored for more than 6 months at + °C. For 
practical purpose, the storage at 21 °C would be the best among the storage treatments (Table 7). 
Particularly the use of a plastic bag with slight ventilation through a chimne/ at the top appears to 
prevent the seeds from suffocating. As suffocation causes the fermentation of the seeds and 
secondary fungus infection, a ventilation system which would not reduce the moisture content 
needs to be developed. 

Other white me ran ti seeds (A 11/hoshorea subgenus): 
The seed maturation of Anthoshorea group appears to follow a pattern similar to that of S'Jwrea 

talura. The seeds with a high moisture content above l 00% did not survive in a long term storage, 
Shorea assarnica, Shorea bracteolata, Shorea hypuchm. Shorea resinosa, and Shorea scria1f!om 

survived at 4 °C, although the duration of the survival at 4 °C varied among species. One of the 
factors for seed survival may be attributable to the maturation of the seeds. as fermentation and 
suffocation of the seeds were observed in relatively immature seeds with a high moisture content. 

Hoj'>ea group: 
Hopea ferrea, Hopea lailfolia, Hojxa odorata, Hopca ncrwsa, Hupca bcccariana. Ho/1ea sublala and 

Hopea wightiana survived at 4 °C for various periods. However, the duration of the survival at 4 °C 
did not exceed 3 months. Probably the tolerance to the cold temperature may not be the same as 
that of Anthoshorea group. Hopea nervosa seeds stored at 21 °C survived more than 10 months, 
indicating that a long term storage is possible for some species of Hopca group. 

Anisoptera group: 
Only a few species were tested for tolerance to low temperature, but the group appears to 

tolerate low temperature, at least within the same range as that of Hopca group. 



Table 7 Storage trials Shorea talura se,,ds 

Seed source: coHected in Pcrlis, April 20 1 1977. 
odgina.l seed gcr1nlnatio.11 93'X 
ori12inal seed n1.< 1sturc content 56. 7</; 

Storage 
te1nperature 

2S°C 

2!°C 

10°C* 

frcatment 

Closed bag 

Closed bag 

Closed bag 

Closed bag 

Desiccator 

Closed bag 

J'vfaximum 
duration 

(rnonths) 

3 

7 1/4 
5 

5 

" J 

Seed sour co: coUectf:d in Pcrlis, May 19. 1977. 
origina i_ seed gcrn1ination 100% 

Storage 
te1nperature 

25°C 
21°C 

l 7°C* 

10°C 

4°C 

tj)fftcnt 

Treatrnent 

Closed bag 

Closed bag 

Closed bag 

Closed bag 

Closed bag 

55.0% 

rviaxi1n u1n 
duration 

(months) 

2 1/4 

10 

3 

3 

4 

Final 
gern1ination 

(%) 
64 

90 
5 

32 

42 

58 

Final 
gerrnination 

(%) 
70 
33 
43 

75 

79 

Final 
moisture 
content 

(%) 
29.5 

45.9 

62.5 

60.3 

55.7 

Final 
moisture 
content 

(%) 

25.7 

46.2 

25.6 

47.6 

46.8 

83 

--------~--------------

* Power failure and mechanical problems caused the deterioration of the seeds stored. 

Dipterocatpus group: 
Dipterocarpus oblongifolia seeds survived at 4 °C at least for 2 months. Other unidentified 

species also showed a similar tendency. Probably Dipterocmpus seeds tolerate low temperature like 
those of A nthoshorea group. 

Richetia group (subgenus of Shorea): 
Shorea resina-n(<./ra. Shorea multit7om, Shorca Faguctiana, and Shorca hopeifolia seeds survived 

at 4 °C for about a month. However. slow development of chilling injury symptoms finally damaged 
the seeds. 

Vatica group: 
Only two species, Vatica lotl'ii and Valica cinerea were tested. These two species showed some 

degree of tolerance to low temperature, but the degree of the tolerance could not be evaluated fully 
because of immature seed sources. Probably the degree of the tolerance to the temperature may be 
similar to that of HntJea group, with a survival of no more than 3 months at 4 °C. 

D1yohalanops. Balanocmpus, and Parashorca groups: 
The seeds of these species survived at a temperature below l0°C for one or two weeks. 

However, the survival at 4 °C does not exceed more than one month. 
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A"mong Dipterocarp seeds, Slzorea talura seeds shovv the highest tolerance to lov,,- ten1pcrature, 
and other Anthoshorea seeds appear to fol1ow a similar ~,anern. DifJ1crocarp11s seecb also tolerate tbc 
storage at low temperature. These ,4 ntlioshor?r1 and D£ptcrorn rpus seeds have cornmon 11lrysiolngic,, ! 
characteristics as the main seed reserve consist~. of starch. 

The low temperature tolerance of the seeds needs to be s1.udiL·d funlwr in detai.'.. J'rrit;al}ly t1:,' 
tolerance is physiologically related to the dormancy proces,,es, as afLcT-:-ipening c1rnl pn·chiiiing 
effects could be demonstrated in Shorea tai11ra seeds. 

2 Group of species extremely susceptible to Jm:v temperature (hdow 15 ° C) 
Two subgenus groups of Shorea. Rubroslzomi and Eusiwrm showicd very high suscep;.;biiny 1n 

low temperature at 4 °C. The seeds of the two groups developed chilling injmy symptom::.' within a 
few days after exposure at 4 °C, in some caS("3 within 2 hour,; at ,1- 0 C. The chilling inirn;, include::' 
several symptoms. The cotyledon tissues lo;;e their eb';ticity and hecomc bri; t le·. The rnior uf :.he 
cotyledons changes from green or white tn water-scaked, necrotic brown. The developmc,1'. of 
symptoms in radicles is delayed, but follows a pattern simil;,r to that of the cotyledons. The colo:· 
changes of the tissues do not take place when the seeds are placed in a fr,,-ezer at -2()''C. but the 
seeds lose their viability. This indicates that enzyme systems which cause Lhc browr, staining and 
which probably involve polyphenol oxidase,•. are also suscepti;Jle to the subzero ternpernture. 
Microscopic observations suggest tha1 the brown staining i:o ;iresent cm the cell ·,,·ail ;md that r ;,:.· c, 1 l 

membranes are ruptured by chilling injury. 

Rubroshorea (subgenus of Shorea) 
S'horea ovalis seeds: 

The seeds were collected from the isolated tree. No other trees were frniLin1r, nor fiov,·erinr in 
the vicinity. The first collection of the seeds was mr1de on Aug. 14, 1975. Thereafter, the ,cced'·'. 
were collected on Aug. 18, 29, and finally on Sept. 8, 1975. Immediately after the last collector1, ali 
the remaining seeds on the tree were shed and the development of new leaves was observed. 

1) Seed maturation: Although germination rates ,vere high even in the earlier cul!ections, 
other factors still indicate that maturation processes were progressing until the seeds were shed off 
from the tree (Table 8). For example, the moisture content decreased from over 100% on a cln 
weight basis to 53%. Also, the time for radicle emergence after irnbibition became shorter in the 
last collection of the seeds. The decline in the moisture content appears to prolong the viability of 
the seeds during the storage, as fermentation and fungus infection can be suppressed in the drier 
seeds. However, the artificial drying of the seeds could not replace natural drying processes 
associated with maturation processes. When the seeds were dried artificially for various durations, 
germination ratios immediately after the drying treatment were reasonably high, depending on the 
degree of desiccation. However, storage for 30 days after artificial drying caused the deterioration 
of the seeds except those dried only for one day (Table 9). Such results illustrate that natural drying 
during maturation involves physiologically complex processes and not just simple desiccation. A 
typical pattern of increase in the percentage of germination and a decline in the moisture content 
was noted in Shorea dasyphylla seeds (Fig. 8). The moisture content decreased sharply as the ger­
minability of the seeds increased. Probably biological dehydration was associated with the initial 
rapid drop of the moisture content, whereas physical desiccation was the main cause for the second 
slow decline of the moisture content. 

The moisture content of the seeds is a good indicator of seed maturation as the moisture content 
decreases to a 50% range in mature seeds. However, the measurement of the moisture content is 
impossible in the field, and is tedious as well as time consuming even in the laboratory. Therefore, 
the moisture content as an indicator of maturation is unpractical for silvicultural use. A good in­
dicator for judging the seed maturation is to examine browning and drying of the set'd wings. The 
wings of typically mature seeds are brown in color down to the base of the wing. Only a narrow 



Fig. 8 Changes in gei:minability and moisture content 
period 

seeds during the maturation 

[ Initial sharp decline in moisture content and increase in germination ratios ( •) arc noted.] 

Table 8 Date of seed collections in relation to maturation parameters for Shorea ova/is seeds 

-------- --========-========== 
Date of collection Aug. 14 Aug_ Aug. 29 Sept. 8 

100 100 Germination(%) 

Moisture content (%) 

Duration of imbibition 
for seed germination 
(days)* 

100 
138.7 

8 

100 

144.9 

8 

55.2 53.2 

4 3 

* The time lag between the start of imbibition and the first radicle emergence was expressed in days. 

Drying period 

Air dried 
for 1 day 

Air dried 
for 2 days 

Air dried 
for 3 days 

Air dried 
for 4 days 

Table 9 Effect of artificial drying on viability of Shorea ovalis seeds 

Immediately after treatment 30 days after storage 
Germination Moisture content Germination Moisture content 

-_JJfoJ. ~----~-- W~c) _________ <~o/~d ________ <~.c;~;))_~ 
[00 96.l 75 74.8 

85 4 7.4 0 32.5 

40 39.2 0 [9.7 

10 15 .1 0 l l.7 

86 
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bottom part of the wing base remains green and the portion immediately above the green tissue 
shovis a distinct demarcation \Vith the dark staining. The dark staining resembles a paper 
chromatographic front. The seeds with such wings contain a moisture content of 50% range. The 
demarcation of the dark staining can not he observed in the seed,; desiccated artificiaily after 
shedding from the tree. Therefore, the wing browning is a good indicator c,f seed maturatir,n and it 
can be used as a criterion in seed collections. 

2) Storage trials: As indicated earlier, Shorea ovalis seeds can nol tolerate temperatures belov; 
15 °C nor desiccation belovv 20%. Also, mature seeds are needed to obtain good results in storage. 
The best results were obtained by storage at 21 °Cina closed polyethylene plastic bag. Although 
fungus infections were serious in the moist conditions, even after 4 months, 10% of the seeds still 
survived at 21 °C Fungicide dusting may be helpful for protecting the seeds from infection, 

Since the seeds can not survive below 15°C, the optimum temperature for the storage of Shorra 
oval is seeds should be ,vi thin a range between 16 and 25 °C, 

Other Rubroshorca and Eushorea seeds: 
Most of the seeds in the group showed the best results when stored at 21 °C, with the maximum 

storage period not exceeding 3 months. Although these seeds can not survive in a luw temperature 
range below 15°C, the duration of the survival at 4 °C varied among species. For example. Shorm 
dasyj1hylla seeds survived at 4 °C slightly longer than other seeds, with] 5% survival after 3 days. 

These observations suggest that physiological characteristics of Dipterocarpaceae seeds vary 
among species depending on the genera or subgenera. The seeds tolerant to low temperature such 
as Anthoshurea subgenus, and Hupea may be stored for a longer period than those of Rubroshorca 
and Eushorea subgenera. 
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Discussion 
Arihara, M. (Japan): Is there any specification in the harvesting period of Dipterocarp seeds? 
Answer: The last gregarious year of flowering occurred in 1976 and not since. It may take 

another two to three years at least to observe the next flowering year, However in between the 
gregarious flowering years, sporadic flowering can be observed. Also some species such as Shorea 
talura, Hopea odorata, Hupea ferrea may flower every year in December or January while seeds 
appear from April to May. Genetic factors may be responsible for such phenomenon. 

Sambas W. (Indonesia): 1) Could you comment on insect attacks? 2) Are there any methods 
enabling to improve seed collection in the developing countries? 

Answer: 1) Insect attack is a serious problem in seed production. However, repeated flower 
abortion is often followed by a period of flowering and sound seeds can be collected after 
maturation. Also in gregarious flowering years, insect attacks affect seeds less frequently that in 
sporadic flowering. The cause of flower or fruit abortion is not known, 2) There are some primitive 
methods such as that consisting of shaking the trees.! 

Wawan K. (Indonesia): Are there any chemical methods enabling to store seeds? 



Answer: Treatment o[ seeds \\ith rhemicais sucb as BA, GA, ABA. antipec;pira,:t or 
,;,1hstitution of water by glycol has noi hec'n succc:ssful. More research pertaining to physiologica; 
properties of s,:eds is required. 
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