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msnasedii 1. mswaumadanmanziisaduuilelunsningnuaunsd

Tumoud 1 Anwngasemauazdnwazmsnaduuilefifinanenissenveaduuslouzwi
gnuaunzd 5 seviugluiisia

naidsasuuslevesusndngnuaunsd 5 anewug luewnsudegns Y3 daudas uag MS
FWfn 2,4-D 1 fadnSuredasiiasdludia nssenvenduuslednsWannegludiiosas 69.0-99.7
Tuwnedinisidssluemsmaitu nssenvenduvilednsiauiegludasfosay 50.7-72.3
Tngugndngnuaunefianeiug TKK Adedluomsude 2 ans fnssenveaduuslesnnnitews
madgas Y3 dauvadlufiin eghslideddny (Table 1; Figure 1) wazluemsudsgns MS fiu
2,4-D 1 fiadnfusiodns idnuazveseeniionnitluemisudsgns Y3
Table 1 Embryo germination percent of 5 varieties hybrid Kathi coconut after 8 weeks of

culturing in medium with embryo placement characteristics in the dark

Embryo germination in the dark (percent)

Treatment
NHK ~ RDKY ~ TKKY ~ WAK  YDK
Modified Y3 liquid medium 51.0 533 b 50.7b 60.0 72.3
Modified Y3 solid medium placed upward 86.7 T740ab 867a 69.0 74.0
MS solid medium with 2,4-D 1 mgl” placed upward 80.0 86.7 a 99.7a 933 82.3
CV. (%) 44.8 20.0 18.5 29.5 22.7

Y Mean followed by a common letter are not significantly different at the 5% level DMRT

Modified Y3 liquid Modified Y3 solid MS solid medium with 2,4-D

medium medium 1 mg " with placed upward

Figure 1 Embryo germination of hybrid Kathi coconut after 8 weeks of culturing in medium

with embryo placement characteristics in the dark



Jegeduusloniniia 3 nssuds andsdluemsmangns Y3 dautas luftadng wudn
BSuuiledildnnindedduemamaians Y3 dauvas dnsiaurdodususewdiosdosay 28.7-
53.3 Iuﬁumz*ﬁ'Lﬁmuﬁaﬁléfamnmﬁmuummilﬁa’gm Y3 faulas uay MS ity 2,4-D 1 fadndu
soAns warnaduuslenuudedu dnsimudeduiudeusosay 62.7-99.7 Insugninignuaunsd
aug NHK uagTKK fidsluomaudais 2 ans Inmsiaundedusugeuluiiainawnnnite s
wangns Y3 dauuas egnsiifodfny (Table 2) aenndasifu Pech Y Ake et al. (2004) fild@nwinis
msﬂmmuLLaIi'ﬁﬂﬁLﬁﬁ%’s&ﬂ%’ﬁﬂ@amsqmLLazmiﬂ’meﬂué’uéamaaLS;JU%IamW%Hﬂwaam
neaes lngnadaunisienveduuslenzninaiug Malayan Green Dwarf (MGD) Tusmiswiaiwas
ownIuds nut Sesarnssenifiutuiiiedsaduuileluommuds lnsewzegnadaiionaduuile
Fufi Micropyle Tunedstu vilidudatueinianielune wasnssenvenduusloasgniuds
dleusssnmndongnunuiidag N, viedleifuassussnimmelanuuldesndiauadueng uia
igndudadioussenimgnunuiidas Ny/O,(50:50, vA) uandliidiuin musenveaduuiledaddms

e lAnUUlT00NTIAUN WAZNISIDNIUANTNINMNIYFIVUALAINA AR UNA N AIUIR T

Table 2 Embryo development percent of 5 varieties hybrid Kathi coconut, from cultured
medium with embryo placement characteristics in the dark, after 8 weeks of sub-

culturing in modified Y3 solid medium and transferring to the light

Embryo development in the light (percent)

Treatment
NHKY ~ RDK  TKKY  WAKY  YDK
Modified Y3 liquid medium 28.7b 45.0 357b 533b 453
Modified Y3 solid medium with placed upward 80.0 a 62.7 86.7a 69.0ab 62.7
MS solid medium with 2,4-D 1 mgl” placed upward 733a 86.7 99.7a 933a 823
C.V. (%) 35.5 34.8 27.8 27.5 30.6

Y Mean followed by a common letter are not significantly different at the 5% level DMRT

7 = ;

YUADUN 2 ANWIYII5LELEIATUNITANIIINENAUIZEUADNISNAIUIEIULDAVDIAUBBUNLNS 12
ANuANNZA 5 g
e’l’l < a ¥ M vya A % ‘gj =

nsszdendnuslensnin liladseyi3en13dnand (Endosperm) 113 §331nN159na01
Tud 2561 nunsid1vesalunnszesn1simUIvesd udIutsndIgnraunsy Jeladnuyieae
S28LnAMLNNNLALTUNSARANNNINARDNITHAUIEIULDAVDIRUDDUNENSI TAYUNAUDDULLNID
a & ° ) a o o v 1 Y a &
1018 1-2 oy 119nN13An13tun1sasueInsAsan 1 wasdidugeungniafey 3-4 oy 1
AR UNSLUATUDIUITASIN 2 VEIANAADIILA LA LA 89 UNEIN9IUASU 6 LAY (HUINNSY
inzideaduuile) wuin nsdeaalun1sldsue i 2 vesenignnaunzi 5 aeiug i

InAugauiinmuguadeunnIfuesuinn1sinanlunslieues misasen 1 (Table 3) ugnin



anuaunefiaenug NHK, TKK wag WAK danuwansisiueg1efidedidy den1sdnailunisidey
91M5ASIN 1 vhldRusounzniNvzinnssyiule Wesananugniruduwnasemsvesiuseu

A 1 a @ = [} 1 a a .
wileszezawuluamsiiazanliluan wueasnsanandslidmadonisiasydule (Figure 2)

Table 3 The average height shoots after cutting cotyledon in the first and second subcultures of 5

varieties hybrid Kathi coconut after culture for six months (from the start of embryo culture)

The average height shoots (centimeter)

Treatment
NHK" RDK TKKY  WAKY YDK
The cutting cotyledon in the first subculture 51b 53 38Db 34b 6.5
The cutting cotyledon in the second subculture 9.6a 6.3 93a 7.6a 8.5
CV. (%) 33.6 43.2 36.6 26.3 35.1

Y Mean followed by a common letter are not significantly different at the 5% level DMRT

# Mean followed by a common letter are not significantly different at the 1% level DMRT

Figure 2 Shoots after the cutting cotyledon in the first (A) and second subcultures (B) of hybrid Kathi

coconut after culture for six months (from the start of embryo culture)

Tunaudl 3 gnsamsiianunsadmildiAasnlunswignuaunsdi 5 sewus
NnMIMaaesiiiiLI msldesivangns Y3 daudas lunisdnthsin wuin ansnsadniiy
s1nlé usiilosndudbuuilovnduduasiifisssnvdnanideadisnuaues duseuwuuiin
meluiunsuniseyuia iefisnszavsnmlunsiniliAesnlfinntu Jddimsfnuansoims
fannsadniliiAennlusgndngnuaung? 5 aeitug mnnisdananuin dudeuiideduaims
wiagns Modified Chu N6 (Mo N6) (Thuzar et al, 2011) Uu 3 1w anansafinduauT Ll
ﬁﬂdwé}’uéauﬁL‘gmiummsmmqm Modified Chu N6 (Mo N6) w1t 1.5 iouuaziidesluoimaiman

gns MS Ay 2,4-D 1 fadn3usiefing U 1.5 uay 3 Whisu (Figure 3)



Figure 3 Characteristics of roots grown in liquid MS medium with 2,4-D 1 mg L-1 after 1.5 months (A and C) and 3 months
(B and D) and cultured in Modified Chu N6 medium after 1.5 months (E and G) and 3 months (F and H)
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HANTVIAAEITINMTUTUUE Bu35 Msuazgnsevnannsd saduuilousnd g nwaungd Ae
1) naduuileveneningnuannsd 5 aeus Mneeiugueninoy 11 Hou wuuiey luowmsudegns
MS i 2.4-D 1 fadndusiodns 1B odluiiia vl wuuslesengdeiosas 80-99.7 LALHRRE UMY WAy
2) foamlunadsusnnded 2 (edugeuiionguszanm 4 Wew) fieumnzaudensanigenvosiu
gouNEniNgnaNnzd 5 anevius uarldiunldlumsmaaou Protocol naanMsAnmdeyauiafs U1
mslievsans B2 (Rillo et al, 2002) anansay e AugeaLarIINUeIs uUS ol dauaviaindld Sald
ynaeslud esmsAnwnsdminmafnsentesend mgnuaungd 5 meiusrnduile lnomudos
BusTentilony 11 dou vuewnsuds 3 ges e gms Y3 finutas Control), gws MS iy 2,4-D 1 Sadnsu
§eAns uaxgns B2 mamanzdsaduuslohuiifindussesam 5 Sami wuh utesmeiuipeuauasoges
onauananat Tnsaneiug NHK way WAK Smswannveadsuslegeiigeluewnigns MS fiiu 24D 1
fiadnSusiedng Andufevas 68.75 uag 6000 muARU dauaneius ROK uas TKK imsianng el 2
ansoVnIving A fie Y3 fauvas uas B2 Andufesay 81.25 uay 70,59 mudndu Tuvasianewus YOK 3
msWangManlugrsens B2 Anduferas 72.73 (Table 4)
Table 4 Compares the percentage of development of embryos in the dark of 5 varieties

hybrid Kathi coconut at the Chumphon Horticulture Research Center in 2020

Embryo development in the dark (percent)

Treatment
NHK RDK TKK WAK YDK
Modified Y3 57.89 81.25 70.59 31.25 57.89
MS solid medium with 2,4-D 1 mgl-1 68.75 56.25 50.00 60.00 60.00
B2 63.16 81.25 70.59 36.84 72.73
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UgNI1IgINANNEAaI8RUS NHK WU n3suas 32 Twmfmmmumaaam 14.5 [ URLUAST

ﬁumvmmawuﬁ RDK liiusnaneiusgeiidudfgneans TneiiAadssening 5.8-11.0 WURLAT dau
angiug TKK Iwawacﬂuﬂsm 389 2 way 4 fiAnuaLady 13.3 uay 13.2 WURLATAINESU

Y
o s aa d

dmSuanosiug WAK wudn n3suisi 2 Tanugaedegegads 17.0 wuiwns wazanesiug YOK
wuin n3IsA 6 WimugaaResnniigndl 13.5 wudiues wiliflenuuansionsedd Tnglunssads
71 4 ldwunsimuauAugwesiy egelsiniy ans B2 Tufiadnsdnasanisiiuninug sy

Tneamgluaenug NHK, TKK wag WAK

Table 5 Effects of culture media and conditions on shoot length of 5 varieties hybrid Kathi

coconut lines at 32 weeks of culture

Shoot length (cm.)
Treatment

NHKY  RDK  TKKY  WAKY  YDKY

Treatment 1 Y3 (darkroom)/ Y3 (lightroom) (control) 8.7° 11.0 70> 100* 6.0

Treatment 2 Y3 (darkroom)/ B2 (lightroom) 14.5° 93 1337 17.0° 5.3
Treatment 3 MS (darkroom)/ Y3 (lightroom) 11.0®® 89  58° 30° 133%®
Treatment 4 MS (darkroom)/ B2 (lightroom) 9.8% 98 132° 97° 0
Treatment 5 B2 (darkroom)/ Y3 (lightroom) 11.7%®* 58  87° 125 72%
Treatment 6 B2 (darkroom)/ B2 (lightroom) 7.6° 8.4 8.3"° 6.5™ 13.5°°
C.V. (%) 2266 3284 2341 2226 46.66

Y Mean followed by a common letter are not significantly different at the 5% level DMRT

Figure 6 Characteristics of five varieties of hybrid Kathi coconut seedling at 32-week-old, NHK (A),
RDK (B), TKK (C), WAK (D) and YDK (E)
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smegluensuardiugeniusnagiuuuiaaiindasnsiaundudundiliuniu wazidiei
Wuusleniawgenuarnualundessslueimsmad Naziaundudundfauysalliegnemng
899y Mellanudutuvesgasemnsniiunuimddguiy Inegasenmsidanududugenitauise

nsgAuMsimureduuslaliunnituasldssesnandunit usdeegluseauildluiivietudiuie

msvnse 2 HevewngNalazmIH U wdan3le TisidemstmheenvemEwi TIgNHANINE IS YaWs 84-2
SndonusnsmgnuaNNE LS YW 84-2 a1 9 et 10 Wou way 11 Weu wieuFudauiia
wonside Fudunsvnaes Widuuslevimssneds deduamnaudeges Y3 daulas luifin wui Sudau
fltannlianysal fdnvarumeiad vielimswauniduen viosnegraien uasduusleiinun
auysalieenuayn iesnmakiuuilesrdunngainialden Fddusudeunsligudnlunss
f3s Tnemadsaduualeluownsuds v3 dauvas lufifia Ussana 12 dou BuusTewmunidueen theen
wruU s aduaesdau wandosuomnsuds 2 gns Ae qes Y3 daudas uay gns MS i 1BA 0.4
fladnSuredns 32U Kinetin 3.2 fiadnsusedns (Sisunandar et al, 2015) Tufladng wuin mMssuUeeds
poniildrnnamedsudusle aunsafiuesdudmatanilufiaing Gosar 122.5-161.5) uazms
Aaundudundn Gewas 55.5-108.5) (Figure 7 wag Table 6) yenantillamumLwAnAeERR Tedade
YesogHaLE NI UALgRTOIT TnensiulseRonitldnnmsnzdsuduuilevesendgnuaungd
Wugams 84-2 flengsia 10 o way 11 eu LLang’EN‘UUE]’WiﬁLL%ﬂqm MS 731 IBA 0.4 Tiadn$usedns
S Kinetin 3.2 fiadin$usiedns (Sisunandar et al, 2015) Imswannluiainedesas 161.5 uag 149.5
muaeU wasmsimududundnSesas 95.5 uay 108.5 audIAu
Table 6 Comparison of the development of half-sectioned embryo fragments of coconut

fruits at 9 months, 10 months, and 11 months in Two Media Formulations

Coconut Fruit Media Formulations Development in the light” Development of the seedlings”
Age (months) (%) (%)
9 months Modified Y3 medium 122.5 55.5
MS medium with IBA 0.4 mgl™ 133.5 58.5
and Kinetin 3.2 mgl’
10 months  Modified Y3 liquid medium 144.5 58.5
MS medium with IBA 0.4 mgl'1 161.5 95.5

and Kinetin 3.2 mgl”

11 months  Modified Y3 liquid medium 138.5 108.0
MS medium with IBA 0.4 mgl™ 149.5 108.5
and Kinetin 3.2 mgl™

CV.(%) 15.7 26.2

ns ns

Y Mean followed by a common letter are not significantly different at the 5% level DMRT



Figure 7 Embryos began germination after 6-8 weeks of culture and were ready to be incised
up to halfway of the embryo (A) Characteristics of halved fragments (B, C) incised
embryos after 2-3 months of culture ready to be split into two shoots (D) embryo
halves No root development (E) and root emergence of embryo halves when

cultured in Root medium (F)
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Figure 8 Commercial Propagation and Distribution of Macapuno Coconuts to Farmers
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Figure 9 Comparison of the time period of the traditional practice hybrid Kathi coconut

embryo culture and modified methods
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