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ABSTRACT -

: Four coconut seed gardens, covering an area of 510 ha, have been developed
; at four locations in Indonesia. Two of them are situated amidst coconut planta-
. tions. A -barrier, 12 coconut rows deep, planted with the Tall strains used within
,—WMWWWWTMW we'e—produwd ~with — —
ghlghdcgrecoflcgmmacyandtherateofcontammauon was 2.6%. -
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The high degree of legmma achieved iz attributed to . the mechanism of
pollination of coconut flowers by the honmey bee and its behaviour, the main agent
for pollination, but not to its flight range. The ritual movements and the bodily
jerks of the bee when it visits a female flower ensure that pollen grains and mites
loaded with pollen, sticking to the bee, are not carried far from the sources of
their origin. Wind pollination is negligible.

The female and male parents are planted within the garden and seed is produoed
by natural pollination, thereby eliminating assisted pollination.” Two types of seed
are produced: Dwarf x Tall and Tall x Tall

‘l'lw Indonesian model of seed gardens reduces the oost of seed production
due to a pumber of factors: location of the garden within the seed distribution
lrel, rather than in isolation, reduces expenditure on transport of seed outwards

on supplies xmn'ed for the maintenance of the garden inwards; elimination
of empenme ous pollen processing and labour involved in assisted polhna
, twn, ‘easier _suparvision . and . administration of the. seed,&l_!!&n__ e

. INTRODUCTION

Coconut sced 'gardens have been established in a number of countries for
mass production of Dwarf x Tall seed. Their development and design vary. In
one type, the Dwarf palms to be used as the female parents and the Tall palms
to be used as the male parents are planted in two separate spatially isolated blocks.
Seeds are produced by assisted pollination of emasculated Dwarf palms, wich pollen
processed from the Tall palm block. In another system both the female and mals
parents, in certain proportions are planted within the same block situated in isola-
“in from other coconut palms. The Dwarf palms are emasculated and natural
T~ .:;_1 n with the Tall palms is allowed to ocour.
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able (Manthiiratpa, 1965). Still the tendency is to establish seed gardens &
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8 ali and Paju are repeated serially against 24.9 in the control. Generally, the first few inflorescences produced in
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are 7m apart in each sced garden. Along the rows, the

The rows of pahms
Dwarf palms are spaced 7 m and the Tall 925 m. Square planting, 7m x m

is too- wide a spacing for Dwarfs, yet this system has been adapted to .feduce
their height in order to facilitate emasculation work. There are 9,068 Dwarf palms

and 6,901 Tall variety palms ing those in the 12-row barrier, in the - 100
hectare seed garden in North i
Efficiency of the 12-row barrier of palms
“Out of the Tour gardens, the Paniki seed garden (PSG) in Norih Sulawesi
is the one most exposed to foreign pollen, as there are coconut groves adjacent
to all its boundaries. It has 12 rows of the selected Tall strains as the barrier.
Most of the Dwarl palms have flowered, but none of the Tall variety. There
| are six blocks. Block I, exposed to village groves on two sides, was selected for
B a trial to test the efficiency of the 12-row barrier. The Dwarf paims in fower
" in this block were emasculated at intervals as mecessary. This was done by splitting
the spathes open one to two days prior to their natural opening. The spadices
in all the other five blocks were cut. , Emasculations were carried out for five
gonsecutive months. During that period, there was no pollen emanating from the
palms within the seed garden, subject to the efficiency of emasculation, but plenty
of pollen was available from the Tall variety palms-in the village groves adjacent

The Tall strains used as male parent ' ' to the 12-row barvier of palms.
rents were deri . . . ) NEE . : :
erived from uniformly high - The control was a block of Nias Yellow Dwarfl palms of the same -age as

Proviously, the minimum dj
? " istance  separati o .
oot JFEoyes was decided on  the light ?;‘,‘;ge B garden - from * Gilicy
o o Lcankaca.""y the pollen. A 80 heciare cocomut seegney bee' and ’
This distance ‘gs bla;edwss had a_spatial isolation barrier of 1.3 glacrmfjeﬂ establi-
of ination, whi mﬁnt!geﬂlghfggmgeog,;b.imm;m, of forest.
Subsequently, it has been sh them=fo- be about 1.0 kus (Lpeirel egont
to assure Saﬁ’sfa_ctmy legu? shown that_ an isolation barcier of 300 gﬂl}age, . 19:SS).
pollen s ot carried {hrough & fhick Jeomr oe Lamothe, et a 1975), Covones
Manthiira about 320m even when winds

in isolated places far i :
; away from existin onu;
some X XI1sting coconut gr " ~Thi q i
mmproved techniques used for developing seedggoa‘x,-f!ins ir]:!sln%ag;?' doscribes
Opi ¢ ens sia.

The Indonesian Model of seed gardens

Four seed gardens o
West J 5, comprising a total arex of .5 : .
1976 aﬁﬁa’l 9S;>8uth TS}::Iawes: and North Sulawesi p,ov,-ngfs le?v ehgéesltu’ated;m Aceh,
S formof the' Dol vriy from RissPLipcd boivees
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palms were recorded.

Ratios betuéen friiit components Coprafnut Es;ima te _ ' .

Variety - el‘cfitt) : coprafhalyr The numbers of female flowers and fruits developing after 8 weeks from

: Huskf Nut/ — , , the date of emasculation in each inflorescence were recorded. Resulis were as
- fruit f,-::;, Endosperm/ () - . (kg) follows: -

T ‘ nut . T Trial area  Control
enga Tall 34.4 — o ' in PSG

Bali Tall 256 gg- 2 4.5 296 3500 :

,f,al!“’oh" . 21.9 782 2;‘97 : 340 3500 Total number of inflorescences : 1244 166
ellow. Dwarf 40.3 506 43-1 .. 354 . 3600 Total nomber of female flowers = - -7 ot - 9738 - 1845
S S 3.0 S188 o e Total number of fruit developing . -1 404 460

o Setting (fruits developing) in all the inflorescences (%) : % g‘ltg

The following design is employed in each seed gar.den.' -Four- rt;ws of—i‘-..l')warf Seting leaving out tho first 3 inflorssoonoes (%)
' " "'In_the trial area in PSG, 4.1% of the female fowers developed into fruits,

. _nsasts of T“ palms, young coconut palms, carry only a small number of female Howers and if there

maintaining thazf order. Thus every fifth row of the garden
was caloulated leaving out the first five on each palm in

with the op'de» of paims -Vng' Tenga, Bali, Patu, Teng;

p:oduced an average of 17 and 21 female

strains. These :

form a barri ’ OWS selected Tall

¢ rrier  between eff A

;‘:3:;" ;iﬁgl"ﬂthand_rmlmi;e unwanted pom"-m%ﬁ's”ofs?f, M‘“” and the adjacent order to get over this bias. They

rows only of ’I?-u all variety palms outside the barrier. In t palms within the flowers, with a setting of 4.7% and 31.4% in the trial and control respectively.

i - all palms form the barrier as coconut hbldi wo seed gardens, 8 The very low setting of female flowers in the trial, can be attributed to lack of
nNgs are not within the fectilization in the absencc of pollen. This indicates that the 12-row barrier of

A [ m the O‘.het two, 12 TOWS ar 3 clent to‘ rotectio
are ad.laceﬂt to them. palms in the neighboumoOd-

[ . S
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" Setting of fruits after emasculation
possible causes: (a) faulty = emasculation

resulting in leaving out a few male

flowers, (b) pollination with the Tall variety palms outside the seed. garden, and %

perhaps (c¢) to parthenocarpy.

In order to test the parthenoca
) « ¢ rpy theory
f;:;;s eﬁ:;cuﬁizzclgigog werccal sel_et;:lted.baTwo inﬂor'escences in each of these palms
2 A overed with a bag. Since there cannot be inati ‘
¢ ol
an outside source, any fruit development should be attributed tcl: ;:\rgltll;?oct:l?};;

None of the 431 ; .
be ruled out. female flowers developed into fruits. Thus, parthenocarpy can

12 palms that produced some

Ath> Whetlherfthc 4.7%
or the result of cross pollination with palms outsid i
sult of ¢ the barrier, ca i
213:/ eg&:‘;nxinntﬁgfﬁ ot?:m)'/ellgae dcl?émtlr ?f lr.the leaf statks of the’germigatb}igdzgilmlvﬁg
‘ n: o faulty emasculation (tru
and any other colour due to pollination with palms og.ltsiceiet(:hgh%a:gzzher pe)

7. Of the 93 fruits that were developing i 9th i

2 g in the 6th to 9
gixat;tearer; harvest.ec!, the balance _having dropped prematurelyfh %?ez?scr:leunt?s’wa?-:
B e 35 e o B e Yl 2 8 s

the g 39 ] inate —- the endosperm of
ldrz:!px’;fo-tof garyestmg ripe nuts. In order to make a gorrectiorf af?glr nthuet ?xiﬁtsr ottﬁi.?
catio o lgl gméxa.tebassnme_ that 957, of 65 fruits will germinate and that the
o ferm[Z fll-; s: Dwarf will be 22: 4. Then 52 seedings out of the 65 fruits/
2.6% 'fh Wers w!ll turn out to be hybrids, equivalent to a contamination rate of
o- Thus, production of illegitimate seed is negligible. ne e

DISCUSSION
Insect Pcllination
Interesting work on

been done in Indonesi
4 nesia (Je
these authors: (

the pollination of the Dwarf variet
of coconut
smandt, et al. 1975 and Moeso, 19%,9), Accor:ili?xg h?;

Many insects visit the coconut flowers,
some -being predators.
agents for pollination.

but not all of them are pollinators
Honey bee (Apis indica) and mites are pimportant’

Mites (Neocypholaelaps am,
Mite ipululd) appear
vanish from them subsequent]
{ y. The honey bees transport the mi
];::hgm{g p;}):;l;l;.l hm%?éd sa. o?ee .:/isits a 1coconut linﬁoreslz:ence at ntuhteesenféogfl'
’ X mites crawl up its legs and rest o
part of the thorax. The bee then visits another inflorescence, mlz:k;l;esg:;si?cl

vibrating movements a i :
flowers. overr nd during that process the mites crawl down to the

in newly opened spadices but

in the trial can be attributed to three

il

C %

.

fruits produced in the trial are due to faulty emasculation ;
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The mites are loaded with pollen grains. The bee also carries pollen sticking
to the legs outside the pollen sacs. When it next visits a female flower,
the mites and extra pollen sticking to its legs are shed on the flower during
the ritual rotations around the stigma. Thus, a honey bee camnnot carry
pollen grains of one tree beyond two or three subsequent trees which it
visits. o : '

It is clear from these observations that the honey bee and the mites (irdi-

rectly) play animportant role in pollination of the Dwarf variety palms in Indo-

esia.
?earch of pollen or nectar it makes short flight landings on palms one after another
in close proximity. The ritual movements thata bee performs after landing on a
female flower ensures that pollen grains and

carried far from their source of origin (Moeso,

The flight range of a local honey bee is large, up to 1.6 km, but when in

mites sticking to its Jegs are not

1979). Thus, the spatial isolation
of a seed garden need not be related to the flight range of a honey bee. The
very low setting of female flowers after emasculation, referred to above, substan-
tiates this point. ’

Wind Pollination

Wind is often referred to as another agent for pollination of coconut palms.
Just outside 120m from the situation of Dwarf palms in the Paniki sced garden
there are hundreds of coconut palms releasing pollen daily. But only 2.6% seed
has been produced on the emasculated Dwarf palms with pollen derived from
the palms outside the barrier. These data indicate that wind pollination of coconut
palms is negligible — at least in Indonesia. :

Natural Vs Assisted Pollination
The advantages of patural pollination in seed gardens are:

Hand pollination of female flowers is not necessary during any time of
the year, thereby making it unnecessary to process pollen. Elemination of both
these procedures considerably reduces the cost of seed production. Two types of
seed are available: Dwarf x Tall and Tall x Tall. Currently, production of satis-
factorily high-yielding coconut planting material requiring low inputs and
suitable for growing under small holder conditions is gaining ground. Tall x
Tall seeds are likely to meet this requirement.

Op the other hand advantages of assisted pollination are attributed to: .

Flexibility, ie different male parents can be used to pollinate the Dwarf
palms in the seed garden, periodically. This depends on progress of research,
directed to identify male parents that combine well with Dwarf (as female) to give
higher yielding progenies than at preset. After all, research during the last
30 years has produced only about 3 to 4 high-yielding Dwarf x Tall hybrid varie-
ties. Differences between them cannot be evaluated in the absence of comparative
trials. Since breeding new sirains is a slow process in a perennial crop like co-
conut, this type of flexibility is not so advantageous.
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Location of Seed Gardens )

A distinct advantage of the Indonesian model of seed garden is that they”
can be situated in coconut areas. One seed garden could be established in each#
province. The size would depend on the demand for seed, but it should preferablyy.
be not less than 100 ha. This system reduces the expenditure involved in trans-;
porting seed to the growers and also for transporting the supplies required forl»
the maintenance of the garden from the main city compared to seed gardens located ¥
in isolated places. Further, supervision and administration are much easier. These ¥
factors contribute to.a considerable reduction in cost of seed production. &

SR e

-

Choice of the Male Parents .
The Indonesian coconut breeding programme is unique in that variety trials ;-

~~

are carcied on simultaneously with the establishment of seed gardens. This is .. -

largely to save time. By the tim: the pe:formance of the Dwarf x Tall progenies ©
are evaluated from the variety trials, a large quantity of seed wilt be available
from the seced gardens for distribution. The Tall strains have to be sslected
very judiciously. Indications from the trials are that the three types of hybrid - ;
Dwarf x Tenga Tall, Dwarf x Bali Tall and Dwarf x Palu Tall - show precocity for .
early bearing and have a good potential for yield. Their total production of copra-
per hectare will be practically the same, but there will be differences in copa per
nut. However, if any particular Tall strain produces hybrids with a lower yield,
that could be removed from the seed garden without any detrimental effects.

If a genetically uniform variety is grown throughout large areas, the risks
due to pest and disease damage are likely to be more than when hybrids of greater
genetic diversity are planted. Seed gardens with more than one male parental =
type, will produce progenies of different genotypes, that will be adaptable to a
wider range of environmental conditions, as is the case with the Indonesian model.
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