seAUlASINIG

o4-F
i

novuduasiIngrans Weuazuinnssy
Lo w o ¥
enuradugvddmiunuaiuayuutugu (Fundamental Fund)
Yauuseana w.a. 2564

ML ATUIYINTINEAT

51891UlATINTINY
Tassnsideusuliuguduhiuiveilunandnuagiu

Oil Palm Breeding Research-Project for Higher Oil Yield

Wnlasanisive
UNEAFINT wsvude

SUJITTRA  PROMCHUEA



U 2564

unaguuims

o

lasamsideuiuugaiudurduidiuiodiunandnniu dnliunisneldunuauges Jeususiuguidy

L] 3

o

ufuwandntidugaieiauigaamnssuwdssliiugan ununuidedesnteldununuidonisidouasimun
walulaguazuinnssuUrduinduiionisndnegadedu laseins3deidniunis e Uil saiuguuuninagau
(Conventional breeding) laeUsznaumie 4 Aanssy lawn Anssud 1 euiudsaiugurduinduiioiiunanda

Wiy Aanssun 2 AeuTuussiududuiniuiilannwaud £ guineensis x E. oleifera \eouggeth fanssun 3

o

WevFulseiughduiiiuniidnenmiieUgnluiuiivsngaunang Tueenideanile uarfianssun 5 nasiueuiiiey

P .
s s o o o

Wugurduisiuilannnsmsitsaielowazanuandvialuiuiisng Tnedinguszasd 1) Wewmuiusrdy

ufugnuauilvinandangatvanuaziidlugs 2)  Idguagnaaeuiugniidnenmanslvnaningaluiiuiaie

nziueanideanile 3) Wefnwuwasdnidendunsuazuiiiufurduhdunguiudeiionsusulseiugdueia weug
anuaniidnvarnaanddy lngldnalulad@rinmsauiunisuiudsaiugitunasgu lud 2564 ladndenanayminu
nlasansdiudseiugluseudt 2 Wisdudunisveiuseaduiuguusivesnsiivnisnuns Wuiuguush “Uidu

Wilugnuangsugssil 107 egseninduveiusesduiuduuniiunsivnmsinens uazlddndonsesuudiuguas

¢ A a % o ¢

A ' a 14 9v g | Y Avvo a av v
W'E]WuﬁﬂlaﬂﬂmﬁllﬂLﬂuLWaI%LUuWaLLQJWuﬁLN ANFNALAUNIUNASSUSo9RUS  wanand Taaiunisidenneld

3 Y 1
9 < =

lasans3deusuuseiug Tuseud 3 @ 2559-2570) BellingUseasdiiiednuiuazdndoniiudgnuaniinaninguay

L] gl

P
'

s 2 0 W 9 o = o A 9 9 [ [
LTJE)iL‘iIuﬁ]u']iJuijflﬂQqﬂqiﬂiUﬂEQWuﬁq Ima‘uw 1 ey 2 IﬂEJC']']L'Lluﬂ'ﬁ‘d3U1J§\7Wuﬁqﬂiill°ll@\'iwuﬁqw€lLLﬁ?WUﬁqLLlIIﬂ?J
aa o ] & o o sda 1y g v oA A4 A o = 1Y) oy o

NINAUVINLUUAN 9 Lﬂuﬂ"liﬂiUUEQWuﬁqWﬂaﬂLLa'ﬂVIﬂ‘UUﬂ’NLC’]N MIDNUANPEULAUNNANWUSVINBINTT N1NTT

Y
Aadeniugreuaziuguinfiniy uaznaudiiugiiedgnrageugnuay vazdesiuivinisnausiesvesiuguigs
(D-self) wagiugnamues/fdmes (T-self) voswganauvatuiiosnwAuAiivesiug lneUgndnuiusyrins
youugnouaziuguinazindonduiiusouazauiugudinnisndnudaiiugnisignraumues (D x P) dieldugn

lunuignuandifuiminsauivaninuingosluseiusie iy

o e s 8 o Ao o o a 9 s = L4
m'ﬁnmaauwuqmayumuqﬂwaﬂ,wmﬂﬂEJmvﬂ,umﬂumawamf,;ldﬁuaﬂmamaﬂmﬂgwuqaaum 2 wagluiug

<

v A v q A A o A 9 & v ¢ o o o o w v <
.ﬂ']ﬂiﬁ AALKUBD LEASATARNSIUDDNLRYINUD LWE)V’W]La@ﬂWuﬁqLUuWuﬁLLuEquLﬁEﬂWLLUEUWﬁ'WiSULﬂ‘l’ﬂﬂiﬂﬁaﬂqﬂﬂqaﬂ

g
) & Ada v oy L P 2 V'S | w e 9 = A oA v oA v Ao
shiuluiunidan muiouda mmmLaaﬂmuLLuwquLazwawquUQﬂwmaauiumﬂmmuaaﬂLammua LWBARLABNAUNI

Aunuudsuarsuiluanmuiudaieldlunsadniududuuniiugnuauiianansed udalaaluanimuiae

nsfiuifgmalduivglssuainiduuidudulymdfy dwadednsinisadniifiuveddsau uag
funumsnaniiuudy lnevislududanuanvemzareduiiduresnuasnsuaznmsdninsaveslssnudadussuy

Trududnduimeaeduinduegseaula Jatugnidndennadvimuazaniluduaaiu nmsldanemgnisivasu

Awavirldenuadurduinduifidnvasdnafviideiwazanddudmaanddutuar iulddaaunds uagldwesidud

o
o . < Y o

udueglusvduasemudnenmesaiug dsdunisAndennetuurduiniuiinafviideuazandduud

il



o Y '

(Homozysgous virescens) Inglddnuauzysduguiversiniuniomneluanansisdeuiunonugnianvasfnan

P
°

A4 a S sy & 2 = o g A s a v o s
LW@NﬁmQﬂNﬁNWNNaqﬂﬁaﬂﬂﬂﬂizﬁqﬂi ‘\]3LUuLLu'JVI'N'V]uQWQUaﬂﬂﬁyjﬁ"lﬂqiLﬂULﬂEJ'nJ']ﬁllﬂUQiiﬂﬁquﬁﬂmuqﬂuﬂ"laﬂ'ﬂﬂ

=
NP

o v
¢ v oA oy A § o w

mMTeiauusgd vt esuRnnstaudnlinasnaunussninsdutiuewsiu (Laels oleifera)

' P
o ™ o w

fidnwaeiau Aesuie driunfivsuiunsaludulidudigs wilduSuiaddud fudiduinduwensiu ( Eaeis

P '

=p

P .

guineensis) Faduviinvosuduthsiufivandunismlutagiu SUsununseluiulidudadesnin uilnandnnzaivan

B q

wazUsunanhffuganinduidiuewsiu evenetiwianiuieraniuegluyis 25 Dy 30-35 U waxil

AunmsuLasandngs vazllagseninduidunsuanauaunaudan 3 JagtuinunsnshinudAgyiunisdenld

b1
P

ftusurduthiuinnty wesiusunduhiuiaumanvaneinntuuiu fetusindeiululssmauasnsseng
Haqtiuldfinsiudiusanmassmaiuniniu Sefususaziugensasiinismovaussioanimiandouuansigiiy
Tagmnesiugiihidanseseina deihunszuiunsuivlgsiugluanmundouiisinmnusewmelne eaavgsing
movauawean muandeuiliniloutudmanenisaiyivlnuaznislinandnfiunne Nmnm'ﬁﬂqﬂﬁﬁmﬂizmﬂlﬁ
feiudldtinsfinudnenmiugiiudnndssane Taonsadgnnnaeuludssmelnglutuiiiuansaiy e
Wunasuiieudnenmuesiugiansaidulauasnslinandn elfidudeyadmiuidunadonuanun vnsns
sioly Bnvtsaumanvaneveseiuisenansiinslnsuiiunnaiy mﬂL?Jugmﬁﬁ'ayjaL?Yaﬁ'uﬁ:ﬁmmsaﬁmﬂﬂu
nsvUIuMIUSUUsTusUGluouan

miﬁ@umﬁuﬁ:mémﬁwﬁuﬁwaNﬁwzmaamaxﬁwﬁuqa awtefiudsgAvsnnaasnan U duinfunazae
snseiugaamnssaduhiuesUsumeligaiu nonandnuonnumsnaiiudy niAusenstes 10 Wosidus dunu
nsuansienanAnanaseeston 10 Wosidus invnsnsdiselfifiutu wasveneiuidgnurdambiiludeiuiivnean
Uunansuaglsimngaudmivlgnunduitufisiu dealidufinuthiulduiunslussmafiatu dodu
Sopavlugramnssuulsgunandasidugaiioguinn u3lna wesrdnlulefiwafundsnunauny ngudmne i
nduinuesnsfugnUrdniuiulumeld mangfusenideawie uaztwio miesauniagy (nsenawisssmalne nsy
duasunianens gusiden melidafanadrnnnenssanfuiuguidinsugunind aunsaiien uaamzddu

ndhdunhduilasulusygmannsinisineasndtons wazlssuadniiiuuiay



UNANYD

Trssmsidousulgsiusirduisudefunanimity $ingussasifteimuiuguidumindugnuaniling
wAnnzareanuaziiiugs Inedmdenguansuainlasinisuiuugeiuglusoud 2 nansdudue Tul 2564 14
Anidengranfie 1 euay Ao e 173 (Deli x Calabar-AVROS) ddlsnmsnantussvinausiiugest 73/49D nay
fueRugmuest 122/1446T nawAnnzatsaniadslutaeny 4-11 U 4.1 fusielssed thifudenzans 27 wWosidus
mmxﬁaEuiiwiwﬁ’wL‘Dumima%’mmLﬂuﬁuimzﬁwmﬂsuiﬂnmsmwmi Wuiuguuzi “mémﬁwﬁugﬂwamjsmg%mﬁ
107 nsAndienTefusiiuguasNoRuivesgnay 173 fuslgsmanelay 177 91u9u 100 fu uagrieidinesmaneiay
122/1446T $7u3u 10 iy Ussanaunisanuansenyszana 200,000-300,000 wansensed

TnsansusuugsitugUrdaniiuseudl 3 @ 2559-2570) W3EnsAndenuuLIsadUT TnqUsrasL oWl
ftugurduthiuilinandnneasanuaziniugs Semssudunislud) 2559-2564 Usznaudas madnidenidiguar
womwesusediu msaisguay msUgnneasuguan mstiiusuiulssnsuiiuduasiugiensnaniiewuaz

3

B T T P N S T P o P o o
NIIAALGDNAUNUIVIALAULNDNAALNAANUT ﬂ’]iNﬂiJ‘U’]iJLWE]?ﬁ’Nﬂ'NlILLﬂiﬂi'lu“ﬂNWUﬁ‘ﬂiillﬁﬁ%iﬂﬂﬂiﬂiuﬁ?ﬁwuﬁﬂlu

3

50U 4 nanismmaosmud annsodadenduinsild 23 aeug uasweuesld 17 aeitug adenanldiamn
56 Aues Ugnvnapuanaulud 2562 uay 2563 o guEtdeudimiuasugiond Fusdiuiuasonugiiléanns
wamsfales Ugnlumaed 2561-2565 msfaidonvisuazusiiuganeiusiildannnsuaslagis intercrossing ddiumsway
Frunguanelusunsiiusuazvionus 1iusifus 20 duay uazwortus 15 guay dgnvieiugintercross nguit 1 1ud
2561

)

mvegeuANanLaziugUduiugnaaunidnenmlunslinandagaluiuiniianimgieniaunnsieiu
wunuduiungniudmianuesmeussleeneniinsTiuddenmlunsiinandngainiluimianssinugnlag

andeuslulalviin gnuaugsugisnd 1 guas 198 visegnuaudsaug et 7 uag 207 dfnenmgauazannsauiudla

ad o =

Alunniuivinisfinu

nsUfudseuUdanisudain (Ox6) feiimauaundu serhshdihifusentu (@) wasdrdauiiiy
owifu (0 dwndunisadreguanndudail 3 (BC3) TneAnidenwifidnwasfininussmnsganaundudaii 2
(IGIXOXGIXG) uazviafiranUszans G a¥lagraundudnd 3 S1uou 48 gua

nsmadoummmuuddluwiiiuaseRugielflumsnanurdinhiugnuasmiuen gudidouasiaunnis
nunsVUBIAEuazAUE I ivlsaUaT1wen T S¥Wial 2559-2564 wudn uiliug D78 waz D84 finsususladtuanin
ug fid1uunzans 6.61 UAw.4.88 Nrany Lagnananade 1.72 uay 1.58 fuselied awddu nsdndensieduvea
wsiiug D78 WU vnelan 416 421 424 428 429 uay 445 Tnandniedeluriseny 8-11 U 1wAuge 2.42 2.60 3.21
3.24 2,50 uaz 3.00 fusioliel sudiy aeWusus D8A anelay 538 539 way 547 TwanaAnads 2.02 2.49 uay

o s

2.09 fusielssel mudwu nsdmdenduiiduiidmeslunguweiudd mivldndngnuaniues wuin aneiug

3 3

v o g

159/398Tx159/379P fis1uau 24 fu dyuaneiug 109/307T Self linusiuiduidgmon

Abstract

The project of research on oil palm breeding for increased oil yield aims to improve oil palm variety

producing high fresh fruit bunch and oil yield. The observations of progenies test of oil palm breeding
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program cycle Il showed that cross number 173 (Deli x Calabar-AVROS) derived from 73/49D dura female
parental palm crossed with 122/1446T tenera male parental palm had the potential to produce elite hybrid
with 4.1 ton/rai/year of fresh fruit bunch yield and 27 % of oil per bunch. It has been determined as
recommended hybrid variety of Department of Agriculture, oil palm hybrid variety Suratthani 10. The one
hundred palms of female dura and the ten palms of male pisifera of this hybrid variety came from individual
selection could produce germinated seeds around 200,000-300,000 geminated seed/year.

The oil palm breeding program cycle Il (2016-2027) was conducted by using modified reciprocal
recurrent selection. The objective of this breeding program was to develop oil palm variety producing high
fresh fruit bunch and oil yield. The operation in 2016-2021 consisted of individual selection of dura female
and tenera male parental palms, progenies test, dura and pisifera parental palm manipulation by self-
pollination, and intercross-pollination to produce high genetic variability of dura and tenera/pisifera
populations for oil palm breeding program cycle IV. The results concluded that the 56 crosses (dura x tenera)
derived from 23 dura mother palms and 17 tenera father palms were planted in 2019 and 2020 at Suratthani
Oil Palm Research Center. The mother and father palms derived from self-pollination were planted in 2018-
2022. Selection of the parents derived from intercross-pollination within dura and tenera/pisifera populations
resulted in twenty crosses of female parent and fifteen crosses of male parent which were planted in 2018.

Study on progeny test and evaluation on oil palm hybrid producing high yield at different areas
showed that the yield of oil palms planted in Nong Khai and Chiang Rai provinces under irrigation was higher
than oil palms planted at rainfed area in Krabi province. Hybrid variety, Suratthani 1 and Suratthani 7 (cross
number 198) and cross number 207 displayed high potential and adaptation in every testing area.

The breeding of oil palm interspecific hybrid was established by crossing between oliefera (American
oil palm) and guineensis (African oil palm) and back<crossing to. guineensis. The female parent derived from
second backcross (BC2) generation was selected and crossed with male parent derived from guineensis
population to produce forty-eight crosses of BC3 generation.

Determination on drought tolerance of parental palms to produce tenera oil palm hybrid had been
established at Nong Khai Agricultural Research and Development Center and Ubon Ratchathani Field Crops
Research Center during 2009-2021. The results showed that the female parent line D78 and D84 which
displayed bunch number by 6.61 and 4.88, respectively and showed fresh fruit bunch by 1.72, 1.58
ton/palm/year, respectively could be adaptation to drought area. Individual selection of female parental
palm of family D78 included palm No. 416, 421, 424, 428, 429 and 445 which exhibited average fresh fruit
bunch (FFB) (recorded at 8-11 years old) by 2.42, 2.60, 3.21, 3.24, 2.50 and 3.00 ton/palm/year, respectively.
Individual selection of female parental palm of family D84 included palm No. 538, 539 and 547 which
exhibited FFB (recorded at 8-11 years old) by 2.02, 2.49 and 2.09 ton/palm/year, respectively. Individual
selection of pisifera male parental palm of family derived from line 159/398T crossed with line 159/379P
included 24 pisifera palms while pisifera male parental palm of family derived from self-pollination of line

109/307T was not be found.
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wuukRuYRInUIaUSulTugUduny egwtiey 4 T Wusiedu vinisdndenateiudrowazanauguailn

sa ) . S N VA N T o P RNy
gnuauvaay (Family selection) 31NUUYIINITARAUNDNUGLASAULNNUGAMMANINMAYN (Individual selection) @13y

Tindnudniuggnuanmiues (O x P) lul 2564 guashwisundruduihdulussezeyunandn wisuiuiidmiulgn

TiasuaudaumuusufAngd

< o 5 s 3 o dgw IS ' v s A
M13197 1 anesiuguidunhduiliduwiiuguesenaunulasinisusuusaiugseud 3 wuas BRD 184 185 202/1 uaz

202/2
QAT G . Parent background
il ulag Ve ThailD Type Origin
Dura

1 184 302/470D  69/912D x 84/941D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
Deli Dura)

2 184 305/497D  68/374D x 73/49D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x.Chemara BPRO
Deli Dura)

3 184 301/427D  78/193Dx 66/314D Deli Dura x Deli Dura Chemara BPRO x Chemara BPRO

4 184 308/414D 98/239D x 78/193D (Deli Dura -Composite) x (Chemara BPRO - 1/4 Deli,3/4
(Deli Dura x Deli Dura) Ekona)'x Chemara BPRO

5 184 217/1562D  65/239D Deli Dura Chemara BPRO

6 185 220/439D 67/521D Deli Dura Chemara BPRO

7 185 297/3D 98/239D x 67/521D Deli Dura Composite x Chemara BPRO - 1/4 Deli,3/4
Deli-Dura Ekona x Chemara BPRO

8 185 219/1543D  69/912D Deli Dura Chemara BPRO

9 185 203/1606D  78/193D Deli Dura Chemara BPRO

10 185 236/14D 91/1617D Deli Dura Chemara BPRO

11 185 201/742D  77/132D Deli Dura Chemara BPRO- Serdant -Chemara

12 202/1 245/12D  78/193D x 91/1617D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
Deli Dura)

13 202/1 282/14D 91/1617D x 68/374D Deli Dura x Deli Dura Chemara BPRO x Chemara BPRO

14 202/1  278/454D . 75/1319D x 78/193D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
Deli Dura)

15 202/1 227/229D . KB/68D x 65/239D African Dura x Deli Dura  ASD Costa Rica x Chemara BPRO

16 202/2  238/752D  94/941D x 91/1617D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
Deli Dura)

17 202/2  275/1066D  6/314D x 69/912D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
Deli Dura)

18 202/2 162/543D  79/339D x 63/544D Deli Dura x Deli Dura Chemara BPRO x 2/1301T SELF

19 202/2 165/501D 63/544D x 73/49D Ekona x Deli Dura 2/1301T SELF x Chemara BPRO

20 * 199/357D  KB/68D x 75/1319D African Dura x Deli Dura  ASD Costa Rica x Chemara BPRO

21 * 269/472D  75/1319D x 67/521D (Deli Dura) x (Deli Dura x ~ Chemara BPRO x Chemara BPRO
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Ay 9vd " . Parent background
4 IVANUG
7 wlaq ThailD Type Origin
Deli Dura)
22 * 306/3148D  66/314D Deli Dura Chemara BPRO
23 * 242/244D 79/339D Deli Dura Chemara BPRO

vunewme * Ugnuaaeulud 2565

M3l 2 aeiugUdiuilfidureiuguesraunulasinisUFuUTuSseUT 3 wlas BRD 181 182 183 194
203 waz204

ey Wa o o . Parent background
il ula v Type Origin
Tenera
1 181 71/563T Ekona 2/1301T2/2311T x AR/7239Tx 2/236
2 181 102/417T Nigeria - Yangambi Composite x SOC 302 Self
3 181 398/925T Tanzania Kigoma
4 182 4/1075T DAMI - (DAMI x SP540 Derivate) ~ Composite - (Composite x BM 119 Derivate)
5 182 5/170T Tanzania - Tanzania Kigoma -Kigoma
6 183 49/86T SP540 BM 119 Derivate
7 183 197/654T Nigeria Calabar
8 183 520/184T La Me - Calabar L7T Sel fx WA11 Self
9 183 1446/142T Calabar - SP540 WA11 Self x BM 119 Derivate
10 183 154/1233T DAMI - SP540 Composite x BM 119 Derivate
11 194 1/481 (Nigeria - Yangambi) - Yangambi»  (Composite - SOC302 Self)- SOC302 Self
12 203 2/496T Yangambi‘= Yangambi x SP540 SOC 302 Self - SOC 302 Self x BM 119
Derivate Derivate
13 203 6/207T La Me - (Calabar x SP540 L7T Self «(Nigeria x BM 119 Derivate)
Derivate)
14 204 8/1027T La Me-(La Me x Calabar) (L5T x L2T - BRT10 x LM8) - (L7T Self x WA11
Self — Nigeria)
15 204 10/815T Ekona - (Ekona x Ekona) 2/1301T SELF - (2/1301T x 2/2311T x
3AR/T239T x 2/231)
16 204 9/908T (Nigeria-Yangambi) - (Calabar x  (Composite - SOC 302 Self) - (Nigeria x BM
SP540 Derivate) 119 Derivate)
17 204 3/395T (Yangambi x SP540 Derivate) - (SOC 302 Self - BM 119 Derivate)-

(Nigeria x Yangambi)

(Composite x SOC 302 Self)

o A 2 A a 2 o v o 2 A o R oA 2 v
ALUUNTITILNULNYINANGRN ﬂ'ﬁLﬂULﬂEJ'Ji@ﬂ'lﬁuﬂi@‘Uﬂ'ﬁLﬂ“ULﬂEJ']V!ﬂ 15 UNADANIUBY19M LD ﬂ']iLﬂU‘UE)E‘JJﬁ

wminngangan, wungaty SIuTINkazAuIMteyavesgnann1e Tudnvueaslull nandanzatvansesused

Handnnzatgansielsnel d1uiunganerenusdel I1uiunzatedelsdel wavivtdnnraisaisvesnaluudazl
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P
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nstuiindeya
1. AnwauzUsydiiug
2. maasaiula Wud #uiflu mwemununisly fuiiwideunui sl
Lﬁamqmémﬁ’lﬁu 2 Vduduly Sadnvarmsnsyiivinsngdasasinaisnisues Corley and Breure
(1988)
3. NANAMYZAIUEN LAZDIAUITNBUNANES
4. 93rUsznaUnzaty ALldunisnsves Ooi (1978)
szavamiudiums st Weunaiau U 2563 Augaiitouusieu 9 2564

do a oo s 3 o s A
ADUNANUUNIT @um%mauumutﬁﬁwgiﬁm
] o A I W € 1w € aal .
AIVRaeaIn 1.3 ﬂ'ﬁﬁﬂ\:ﬂuﬁZﬂﬂLai]ﬂwﬂWUﬁ‘LLNWuﬁq‘mﬂﬂ'ﬁNﬂlﬁﬂEJ']ﬁ Intercrossing

Aeifldluntsneans

1. wiiugnsilianniskandmiug (Dura Intercrossing) §1UaU 20 Wug

3

'3 o o

2. vieWugmiwes/fdwlesn Aildannsuantuiug (T/P Intercrossing) 913U 15 #ug

gl

v o A

3. gunsallunsdfiunmsveaaes uagmsguasne wu e ansalimdnivivuasdngiiv gUnsallvin Jade
a @ A a ) v
nauan wanivaquiulusiu
4. Jangunsallunmsiiuiemandn Ianseigiule esdUsvneunzateuaznstufindoya
WuukarIsnIneaes
THURUNIVIAABILUY RCB 1 4 1 §1uau 16 fu/uiases neldgnueangsavgsond WuiigSeuiiey wa
NMINAREINNNTIATIENANULUTUTIU(analysis of variance) AATIgsUTEUTBUALUANANTETINEETUg 1Y
DMRT (Duncan’s Multiple Range Test)
aa e va
WujuAnmnaaes

¢ A P W

Ynsnandwsgninauguiossninanguius fumeuazusiusanussansviswsiiugiidaidenlulusunsy
Usuugsiusseudt 2 Sngnaunelusurewussnnu 15 ey Bazuaiiussiuou 20 guanlngs intercrossing (11519
7l 3 uae 4)

Fwundu 2 ngu

nawit 1 WewugUrdanistuiianansnanlnes Intercrossing $1uu 15 g uil 80 15

nquil 2 wiinduduugiuildaannisnauiuglagds Intercrossing d1uau 20 Wug wui 120 1s

] va 1w ¢ & 3 o aa .
ATV 3 U55’3G]WE]Wuﬁqﬂ’]aﬂu’]ﬂuﬂqﬂﬂqiwﬁuiﬂﬁnﬁ Intercrossing

Parent background

GIGH Thai ID
Type Origin
1 (139/520T) x (101/497T) (La Me - Calabar) x (SP540) (L7T Self x WA11 Self) x (BM 119 Derivate)
2 (136/71T) x (101/49T) Ekona x SP540 (2/1301T2/2311T x 3AR/7239Tx 2/236) x (BM 119
Derivate)

3 (114/197T) x (139/520T) Nigeria x La Me - Calabar Calabar x (L7T Self x WA11 Self)
a4 (159/398T) x (125/154T) Tanzania x DAMI - SP540 Kigoma x (Composite x BM 119 Derivate)
5 (159/398T) x (139/520T) Tanzania x La Me - Calabar  Kigoma x (L7T Self x WA11 Self)

22



Parent background

GIGH Thai ID
Type Origin
6 (122/1446T) x (140/102T)  Calabar - SP540 x Nigeria - (WA11 Self x BM 119 Derivate) x (Composite x
Yangambi SOC 302 Self)
7 (140/102T) x (139/520T) (Nigeria — Yangambi) x (La  (Composite x SOC 302 Self) x L7T Self x WA11
Me - Calabar) Self)
8 (159/398T x 117/88T) x (Tanzania - Tanzania) x (Kigoma — Kigoma) x Nigeria-( 2/1301T x 2/2311T
(105/65T x 136/71T) Calabar-( Ekona x Ekona) - 3AR/7239T x 2/231)
9 (159/398T) x (136/71T) Tanzania x Ekona Kigoma x (2/1301T2/2311T x 3AR/7239Tx 2/236)
10 (112/427Tx 132/1415T) x  (Yangambi - Yangambi x (SOC 302 Self - SOC 302 Self x BM 119 Derivate)
(159/398T) SP540 Derivate) x Tanzania  x Kigoma
11 (141/158T x 125/154T) x (DAMI - (DAMI x SP540 (Composite - (Composite x BM 119 Derivate)) x
(139/520T) Derivate)) x La Me - Calabar  (L7T Sel f x WA11 Self)
12 (140/102T x 112/427T) x ((Nigeria-Yangambi) — ((Composite - SOC302 Self)- SOC302 Self) x
(114/197T) Yangambi) x Nigeria Calabar
13 (125/154T) x (139/520T x ~ DAMI - SP540 x (La Me - (Composite x BM 119 Derivate) x (L7T Self -
122/1446T) (Calabar x SP540 Derivate))  (Nigeria x BM 119 Derivate))
14 (132/1415T x 140/102T) x  (Yangambi x SP540 (SOC 302 Self - BM-119 Derivate)- (Composite x
(112/427Tx 132/1415T) Derivate) - (Nigeria x SOC 302 Self) x (SOC 302 Self - SOC 302 Self x
Yangambi) x (Yangambi - BM 119 Derivate)
Yangambi x SP540 Derivate)
15 (159/398T) x (159/398T x  Tanzania x (Tanzania — Kigoma x (Kigoma - Kigoma)

117/88T)

Tanzania)

o VI t . - _
M3 4 UsziRusiuginduunsiuannnsuaslaeds Intercrossing

Parent background

GLGH
* Thai ID Type Origin
1 (98/239D x 67/521D) x (Deli Dura” Composite x Deli  (Chemara BPRO - 1/4 Deli,3/4 Ekona x
(KB/68D x 75/1319D) Dura) x (African Dura x Deli Chemara BPRO) x (ASD Costa Rica x Chemara
Dura) BPRO)
2 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x
(75/1319D x 78/193D) Dura)] x [(Deli Dura) x (Deli Chemara BPRO)] x [Chemara BPRO x
Dura x Deli Dura)] Chemara BPRO]
3 (98/239D x 67/521D) x (Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x
(KB/68D x 65/239D) Dura) x (African Dura x Deli Chemara BPRO) x [ASD Costa Rica x Chemara
Dura) BPRO]
4 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x

(78/193D x 91/1617D)

Dura)] x [(Deli Dura) x (Deli

Dura x Deli Dura)]
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Chemara BPRO)] x [Chemara BPRO x
Chemara BPRO]



Parent background

GLGH
* Thai ID Type Origin
5 (98/239D x 67/521D) x [(Deli Dura Composite x Deli (Chemara BPRO - 1/4 Deli,3/4 Ekona x
(91/1617D x 68/374D) Dura)] x[Deli Dura x Deli Dura] =~ Chemara BPRO) ] x [Chemara BPRO x
Chemara BPRO]
6 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x
(78/193D) Dura)] x [Deli Dura] Chemara BPRO)] x [Chemara BPRO]
7 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x
(68/374D x 73/49D) Dura)] x [(Deli Dura) x (Deli Chemara BPRO)] x [Chemara BPRO x
Dura x Deli Dura)] Chemara BPRO]
8 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona x
(79/339D) Dura)] x [Deli Dura] Chemara BPRO) x [Chemara BPRO]
9 (KB/68D x 75/1319D) x  [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(75/1319D x 78/193D) [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO xChemaraBPRQ]
Dura)]
10 (KB/68D x 75/1319D) x [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(63/544D x 73/49D) [Ekona x Deli Dura] [2/1301T SELF x Chemara BPRO]
11 (KB/68D x 75/1319D) x [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(78/193D x 91/1617D) [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO]
Dura)]
12 (KB/68D x 75/1319D) x [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(68/374D x 73/49D) [(Deli Dura) x (Deli Dura x.Deli” * [Chemara BPRO x Chemara BPRO]
Dura)]
13 (KB/68D x 65/239D) x [(African Dura x-Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(68/374D x 73/49D) [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO]
Dura)]
14 (KB/68D x 65/239D) x [(African Dura x-Deli Dura)] [(ASD Costa Rica x Chemara BPRO)] x
(79/339D) x[Deli Dura] [Chemara BPRO]
15 (KB/68D x 65/239D) x [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)] x
(91/1617D x 68/374D) [Deli Dura x Deli Dura] [Chemara BPRO x Chemara BPRO]
16 (75/1319D x 78/193D) x . [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO] x [ASD Costa
(KB/68D x 65/239D) Dura)] x[African Dura x Deli Rica x Chemara BPRO]
Dural
17 (75/1319D x 78/193D) x  [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO] x[Chemara
(78/193D x 91/1617D) Dura)] x[(Deli Dura) x (Deli BPRO x Chemara BPRO]
Dura x Deli Dura)]
18 (75/1319D x 78/193D) x  [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x
(91/1617D x 68/374D) Dura)] x[Deli Dura x Deli Dura] ~ Chemara BPRO] x[Chemara BPRO x Chemara
BPRQO]
19 (75/1319D x 78/193D) x  [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO]
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Parent background

Anay
* Thai ID Type Origin
(68/374D x 73/49D) Dura)] x [(Deli Dura) x (Deli x[Chemara BPRO x Chemara BPRO]
Dura x Deli Dura)]
20 (68/374D x 73/49D) x [(Deli Dura) x (Deli Dura x Deli  [Chemara BPRO x Chemara BPRO x [Chemara

(78/193D x 91/1617D) Dura)lx [(Deli Dura) x (Deli BPRO x Chemara BPRO]

Dura x Deli Dura)]

auaulasmaiusuanlass Intercrossing 1w 7 guan Wil 56 15 Audumsnanudnsen fundrsey
ayuaksnuazayuiavdnlaiiiosndt 4,000 fu wisutuiuasUgnueasuiituiulul 2564 TneUgnasumam sl
allut 2565

dudunsifiuieamandn nmafuifeldimunseumsifuiemn 15 Sumaonsisdothadeiil ag mufudoya
hwilmganean, Suunzats srusmkasdmwnadeyavesuausie lusnvuzdelui nandanzarsansodusad
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dsillflun1smaaes
1. wlasil 1 vioviugurdsnizfuftennnisnaslags Intercrossing (BRD 046) $1uau 12 Wug #ufl 60 13
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Usein
LGH wi o ngu

1 162/543D 398/925T Deli xTanzania

2 245/12D 398/925T Deli xTanzania

3 219/1543D 398/925T Deli xTanzania

4 165/501D 102/417T Deli x Nigeria

5 269/472D 102/417T Deli x Nigeria

6 217/1562D 102/417T Deli x Nigeria

7 301/427D 197/654T Deli x Ghana-Nigeria
8 278/454D 197/654T Deli x Ghana-Nigeria
9 297/3D 197/654T Deli x Ghana-Nigeria
10 302/470D 71/563T Deli x Ekona

11 282/14D 71/563T Deli x Ekona

12 267/742D 71/563T Deli x Ekona

13 199/357D 520/184T Deli x La Me-Calabar
14 269/472D 520/184T Deli x La Me-Calabar
15 306/3148D 520/184T Deli x La Me-Calabar
16 165/501D 154/1233T Deli x DAMI-AVROS
17 245/12D 154/1233T Deli x DAMI-AVROS
18 217/1562D 154/1233T Deli x DAMI-AVROS
19 227/229D 2/496T Deli x Yangambi
20 543/470D 10/815T Deli x Ekona

21 302/470D 10/815T Deli x Ekona

22 227/229D 10/815T Deli x Ekona
23 297/3148D 10/815T Deli x Ekona
24 220/439D 10/815T Deli x Ekona
25 199/357D 8/1027T Deli x Calabar
26 308/414D 8/1027T Deli x Calabar
27 297/3D 8/1027T Deli x Calabar
28 236/14D 8/1027T Deli x Calabar
29 199/357D 49/86T Deli x AVROS
30 275/1066D 49/86T Deli x AVROS
31 203/1606D 49/86T Deli x AVROS
32 165/501D 1/908T Deli x Gha-Calabar
33 238/752D 1/908T Deli x Gha-Calabar
34 242/244D 1/908T Deli x Gha-Calabar
35 220/439D 1/908T Deli x Gha-Calabar
36 301/427D 1446/412T Deli x Calabar-AVROS
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Usein
LGH wi o ngu

37 305/497D 1446/412T Deli x Calabar-AVROS
38 297/3D 1446/412T Deli x Calabar-AVROS
39 245/12D 2/496T Deli x Yangambi

40 242/244D 2/496T Deli x Yangambi

41 305/497D 4/1075T Deli x DAMI-Yamgambi
42 275/1066D 4/1075T Deli x DAMI-Yamgambi
43 267/742D 4/1075T Deli x DAMI-Yamgambi
44 301/427D 6/207T Deli x Calabar

a5 305/497D 6/207T Deli x Calabar

46 282/14D 6/207T Deli x Calabar

ar 236/14D 6/207T Deli x Calabar

a8 162/543D 9/481T Deli x Ghana-Yangambi
49 238/752D 9/481T Deli x Ghaw-Yangambi
50 219/1543D 9/481T Deli x Ghana-Yangambi
51 308/414D 3/359T Deli x Yangambi

52 269/472D 3/359T Deli x Yangambi

53 203/1606D 3/359T Deli x Yangambi

54 302/470D 5/170T Deli x Tanzania

55 278/454D 5/170T Deli x Tanzania

56 236/14D 5/170T Deli x Tanzania
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My dmdundueRuiiduthiu Snvuzniaesyiulawessannenmadsvesorugurduthiuaeiug
159/398Tx159/379P uandlumisnedl 13 91nnsasiasoudnwazyadugiuannsadadonduiifuidmesld
$1uau 24 fu daaeiug 109/307T Self iwusuduitiros Tundureiusrduinumeiug109/307T Self
106/238T Self uag 159/398Tx159/379P nudnwauzmsludaiiduanuiinuninieiusnssludasery 1-3 U Tngly
wertugUduthiuaneiug 159/398Tx159/379P flansmiludingsils 29.62 Wedidus anduauduiamn usls)
wuinwamiludaluseiugidanisiuaneiug 139/180Tx139/212p

o o

< ° a IR o o ea
M19199 13 mmwzmauaxmamammmaammeuqmauumumq 7-11 U (¥ 2560-2564) NAULIWYLATWAUUINIT

WNuRsTUBIA1e U 2564

1=

g dunungats (nraresedusied) oA nandanzaean (Guselivedl) \1ady
2560 2561 2562 2563 2564 2560 2561 2562 2563 2564

D75 457 446 623 684 940 630 112 158 188 368 181 201

D78 4.98 6.51 881 801 947 7.56 1.29 180 184 343 186 2.04

D84 2.65 4.43 468 414 576 4.33 1.15 1.08. 098 222 118 132

a9.1 340 514 547 631 869 580 130 117 150 286 148 166

0.2 142 203 514 592 644 4.19 0.70 1.25 146 242 1.28 1.42

< 9 o o a 9 = ¢ 8w o A W o s 6 3 o o o ¢
M3 14 aﬂwmzmimzyLmﬂlmLLazaﬂwmzamammmauumul,l,ﬂaaﬂﬂLaaﬂwawuqmamumu il 1 FYNUY
159/398Tx159/379P U 2564 (2187 U 3 ifiaw)

ful  swounsly mwem Auiindhda U #ufflu  Swvmen dna
din ey, ety WALV ludes  (m3) wells  wadu  wagn
fu/ifow) () @sen)  (umalv)

159-2 2 371 7.52 264 6.08 0.88 M N
159-3 2 330 6.26 260 4.59 1.00 #i N,
159-4 2.5 324 8.48 226 5.65 AN N
159-5 2 360 6.78 274 5.50 0.25

159-6 2.5 350 6.17 268 5.70 1.00 AN N
159-7 2 364 7.05 256 6.45 AN [N
159-9 2.5 280 5.95 188 3.66 1.00

159-10 2.5 293 5.43 176 3.24 1.00

159-13 2 310 7.37 240 4.15 1.00 M A
159-15 2.5 410 11.52 268 6.06 1.00 AN N
159-17 25 352 103 242 6.10 0.86 M X
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ful  Swoundly mwem Audinthda D Tol)] #ufllu  Shvmen dna
din oy, melu WALV ludes  (ms) wells  wedu  wagn
fiu/iiiou) (931.) @seyw)  (Qumidly)

159-18 2 320 5.93 248 4.26 M X
159-26 2.5 341 10.08 244 5.00 0.60 M X,
159-35 2 370 9.88 240 6.10

159-37 25 a2a 9.94 274 5.82 1.00

159-40 25 400 11.02 230 5.93

159-42 25 362 7.49 260 581 1.00 M A
159-47 25 316 10.75 210 4.62 1.00 M X,
159-48 25 344 7.93 252 551 1.00 M X
159-58 2 330 7.03 262 4.35 1.00

159-73 25 360 9.20 284 6.28 0.17 M X
159-76 25 310 12.34 256 6.40 0.50 M ey
159-83 2 242 5.25 192 2.96 0.20

159-88 25 370 8.92 266 5.75 0.67 M X,

a < - al ” ¢ ¢ 8 w Alv & & 4 % a & o
AINIIUN 5 ﬂ’liI.‘LJiEJUI.VIEJUW‘IJﬁ"LJ’lmJ‘IJ’]u‘IJVI ﬂﬂ']ﬂﬂ'ﬁw"mLaENLuﬂLEJE]uagqﬂﬂauﬂ']u'ﬂuﬂluwuwmqq']

< Y v ¢ ¢ 8 o n\lv & & 4 v a
AINAADNN 5.2 ﬁﬂwqﬂﬂﬂﬂq'ﬂwuqﬂ']aﬂuqﬂuﬂ ﬂi]’]ﬂﬂ’ﬁl.‘ﬂ’]%LaENLuaLﬂauasquﬁumu‘duﬂ

I3

msfinndneamiudurdnhduildanmsmeidesieasazgnuandauein duduns u guiidelrdy
iuasugiond waraudiouasimunisinunsmuenie senittdounannu 2558-ug1eu 2564 wudn Anenin
guduhiunlinnmsmnzidealaowavgnaantusialuiiuingld Wefinsanannsasydulaiug Eagle

v

uaz Compacta x Ekona Cod 15357 fimnuigaadetiosiign 2.4 uas 2.6 wms mua Iy (51971 14 uaz 16) Fe919
Mdudoiugnasulunmsusuugeiugundinhiuiiidnsurg n dauius Aztaga uay Compacta x Ekona Cod
16025 Sifnenmmslinanannzasanaduainian 4.9 taz 4.1 duselsned auddu (m3efl 15 wag 17) da
Fnenmitugundmiuildannamsdeadedeuasguasiustaluiiuiinens fusenidsanie Wefiansuan
nswsaAulemuin Wug Eagle way Compact x Nigeria Simnuguodetoniign 1.7 uaz 2.1 wms auddy (asnai
18 uay 20) Gsonaliifudoiugnssulumstivlssiuiurduduiitdnunrgeiild dauiug Eagle uay Compact
x Ekona fifnenmnslinan@anzasantodenniign 3.7 waz 2.9 Fudeldeel audiy uitiesniniug sT2 Fudu
WugiSoufieulsinandanansaniade 3.9 ua 3.0 dusiolssed (5197l 19 uar 21) Tnevugfandnnudeyasn

msfnwuandbiiuihusuiduildanmsmnzidesidedeuazgnuandimeiaaunsalinandnfinle uinindnng

diudnenmnsuanlaen1siiun1sIan1suIkaLeMeMITEEINaRDNSNKARERLABN

al ° g ° ~ & ¥ - Y]
M13799 15 waumslunmun Snnundluiaimun anunensly iunly fuinfaunumaasaIuges
Udnhdugnuantusiafildannnismizitesilediosiy 8-13 U (@ 2559-2564) o Augideunduningu

431845511
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Fwnumely dwnunnaly AL ¥ Nufinthda

- 8 . iy AN

N35433 amua WL malu KAUNI
(ms.31) ()

(nwlu) (nalu) (w1 (n3.231.)
Eagle 33.8ab 21.5b 570.5¢ 8.8b 27.1ab 2.4a
Aztaga 31.7b 19.8b 562.7c 12.3a 30.8a 3.2b
Titon 31.0b 20.3b 526.4b 8.3b 26.5ab 3.7b
Emerald 32.8b 21.5b 485.5a 7.2b 25.8ab 3.7b
Nemo 36.4a 24.43 538.2b 8.3b 26.3ab 3.5b
Tornado 30.9b 20.4b 469.1a 8.6b 30.1ab 3.1b
C.V. (%) 4.3 58 1.9 10.9 13.4 8.6

ey : darinuieidnyimileniluaaudifediulifinuuweniimaiflagds DMRT Nseduanudoiu 95%

< @ ) o % a P a v
A58 16 SnsdwAnen S1uunvats dninveats nananvnzaigannefuLasianaanzasdnsalivaslay

iugnuandmiiafiliannismizideaiedesiy 8-13 ¥ (U 2559-2564). . AudITeuduuiug

37445579
- msrdnuNAnen Fnnunsae dwminnyane NaHEn NaEn (F/
N33
(%) (nzane/su) (hn./Meane) (hn./eu/A) 19)
Eagle 45.7¢ 6.5b 21.8a 141.0 4.5ab
Aztaga 70.2ab 7.7ab 19:7ab 151.7 4.9a
Titon 80.8a 6.8b 17.4bc 116.1 3.7ab
Emerald 73.1a 7.0b 17.4bc 120.1 3.9ab
Nemo 59.7b 9.5a 15.1c 142.4 4.6ab
Tornado 80.8a 9.2a 11.8d 107.6 3.4b
CV. (%) 8.5 11.1 6.0 14.7 14.6

e : daviinuieisnysmilouiluanufifeatuliimuuwaniomeaiflagds DMRT Assduanuderiu 95%

A13197 17 wumslunman Sawsumsludiisviaun anuensly fuily fuindfaunumaiasauges

Wughduidugnuandadinnlaannnisiisudeety 9-14 U @ 2559-2564) o Audideuiduiiiu

asug il
o ° Y d v oo
Funely - Fuaun AUYN y NUYNRUR
— 2 . wunlu ANEN
NITNW YU I‘UL‘MJ ‘/I’N.L‘U ALAUNN
(ms.1.) a.)
(mslu) (mslv) (91 (GERTH)
Compacta x Ekona Co4 15357 31.0ab 19.1b 553.3ab 9.3 233 2.6a
Banenda x Ekona Co4 18885 31.3ab 21.8ab 574.0ab 11.1 29.5 4.1bc
Banenda x Ekona Co4 18327 32.4ab 21.9ab 620.3b 11.5 29.9 3.7b
Banenda x Ekona Co4 18942 32.2ab 21.5ab 611.5ab 10.8 29.0 3.3ab
Ekona x Short Co4 23887 30.0b 20.5ab 551.5ab 10.6 26.1 4.5¢
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Fwumsly  Sune AUEM ¥ Nufiwting
N3’ e Tuidiy nalu iy pumme o
(ms.a1) (w)
(nalu) (nalu) (%) (3.9
Ekona x Short Cod 23890 30.1b 20.0ab 582.9ab 11.5 28.1 d.4c
Ekona x Short Cod 10940 31.1ab 20.2ab 560.5ab 9.0 24.9 3.7b
Compacta x Ekona Co4 15141 31.5ab 21.6ab 604.5ab 12.3 28.0 3.2ab
Compacta x Ekona Cod 16025 29.9b 19.2b 563.5ab 10.9 26.2 2.7a
Compacta x Ekona Co4 16798 31.7ab 20.0ab 522.3a 9.2 26.2 4.1bc
Compacta x Ekona Co4 16026 31.1ab 19.8ab 541.5ab 9.7 24.2 3.2ab
Tanzania x Ekona Co4 16289 29.6b 20.7ab 572.7ab 10.2 26.0 4.0b
Compact x Ghana Co4 15782 32.2ab 20.4ab 528.6ab 9.9 26.2 4.6¢c
Compact x Ghana Cod 16796 31.7ab 19.2b 544.8ab 8.7 24.6 4.0bc
Tanzania x Ekona Cod 15226 33.9a 22.9a 559.9ab 10.5 26.5 4.3c
Compacta x Nigeria Cod 20227 31.0ab 18.8b 600.2ab 12.4 217 2.7a
C.V. (%) 3.5 5.1 5.3 12.7 9.4 8.9

ey : darinuieidnysmileniluaaudifediulifinuuwanimeaifilagds DMRT Nssduaudoiu 95%

& Y . o ¥ o a v a KK o ¢
M1 18 R TIEIULNAADN INUIUNLAY UUNNZAY NaNam‘1/1zmaaﬂmammmmawammmaaﬂmali%adwuqﬂﬂam

iugnuauduedeiildnnnmsmzsuiaety 9-16. 3 @ 2559-2564) o Audidetduidiugsugoni

- Snsrdhuma  Swoumees  dwinneans NONER NANER

e nen (%) (mzane/dwd)  (hasmzaow)  (newA)  @wl9)
Compacta x Ekona Co4 15357 72.2ab 7.6ab 14.7abcd 111.8 3.6
Banenda x Ekona Co4 18885 72.8ab 9.1a 10.9d 99.9 32
Banenda x Ekona Cod 18327 76.0a 6.7ab 13.8abcd 93.3 3.0
Banenda x Ekona Co4 18942 67.8abc 5.8ab 12.4cd 71.1 23
Ekona x Short Cod 23887 65.1abcd 6.8ab 15.8abcd 107.9 35
Ekona x Short Co4 23890 57.2bcde 6.2ab 17.5abc 110.2 35
Ekona x Short Co4 10940 49.9de 5.5ab 15.3abcd 83.3 2.7
Compacta x Ekona Cod 15141 46.2e 5.6ab 16.7abc 93.8 3.0
Compacta x Ekona Cod 16025 78.2a 8.6ab 14.8abcd 128.2 4.1
Compacta x Ekona Co4 16798 61.1abcde 7.1ab 13.9abcd 95.4 3.0
Compacta x Ekona Co4d 16026 61.1abcde 5.6ab 13.4bcd 74.2 24
Tanzania x Ekona Co4 16289 63.9abcd 8.9a 13.5bcd 120.4 38
Compact x Ghana Co4 15782 51.7cde 5.4ab 18.3ab 100.1 32
Compact x Ghana Co4 16796 46.8e 4.9b 19.0a 93.3 3.0
Tanzania x Ekona Co4 15226 59.9abcde 6.8ab 16.3abc 111.0 35
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oRSEIUIA  wunsans U mtnvneans NONEn NONEn

n3TUR . . o .

aen (%)  mzane/dwd)  (ha/mzane)  (n/wA)  G/ls)
Compacta x Nigeria Co4 20227  61.0abcde 6.2ab 17.6abc 109.0 35
CV. (%) 8.7 18.8 114 24.3 24.3

e : Miaviinudeiidnusimleuiuluaaudidesiulifienuuandimadflag s DMRT fiszduanandetu 95%

A5 19 Frumsluvianun Srumsluiaviasn anugrmidlu fuily fuivihdaunumuagaiugves
hdnhdugnuaniugsnUssmailannnismzidsaladsluiui nesyfusenideaniesty 8-13 Y

fa o

U AUTINYURSWAIUININBATUUDIAY

. . T 1 v
ey Swaunaslu AL ¥4 NuAvten
- s < iy AT
AU ST LRUYIIVLA malu LAUYIN
(m3.u.) @)
(milu) (malu) (a1 (m3.2.)
Eagle 29+1.5 19+0.7 563+43.8 11+1.0 47+5.2 1.7+0.2
Emerald 34+4.1 20+1.5 462+45.1 7+1.5 29+6.0 2.7+0.3
Tornado 29+2.0 18+0.5 545+21.3 11+0.8 47+5.9 2.2+0.2
Aztega 31+1.9 19+1.0 424+26.3 9+0.6 46+6.9 2.3+0.3
Nemo 35+2.9 22+1.4 528+36.1 8+0.8 31+3.6 2.8+0.3
Titan 34+4.1 19+1.6 515+38.9 9+1.5 41£17.3 2.9+0.3
ST 2 32+3.8 21+1.4 527+44.3 10+1.1 33+4.8 2.8+0.4

A19199 20 SRSIEIUNANDN IIUIUNLANY UIMINNEANY NANAANTAUAARRALLALHANGR Neavansals vaaUdy
iugnuauiudanUszmaiildannismisidsaiieeluiuinang Tuesnidewniesty 8-13 U w

3

AugIdBuariRILINSINYATUDIAY

— gn31dau TMUNTAY dwminvzany GG HANER

e wAnen (%)  (neane/duA) (hn/mzany) (nn./fu/) @uls)
Eagle 73.6+10.7 6.4+0.8 19.5+1.9 128.3+7.6 37
Emerald 84.9+7.0 7.8+1.3 16.241.2 123.6+18.9 36
Tornado 89.9+4.1 7.2+1.1 16.3+1.5 119.9422.2 35
Aztega 85.9+8.7 8.4+1.0 12.8+0.8 109.1£17.6 3.1
Nemo 91.7449 7.941.2 14.6+1.9 116.4+22.5 34
Titan 89:146.0 6.4+1.7 16.0+3.0 103.5+31.3 3.1
ST 2 81.8+7.7 9.2+1.8 14.7+1.5 134.2+24.0 39

A13797 21 wumslunmae Snnunsludiiuimun anuensly fuilu fuinddaununaiasauges
Unduhiugnuauiuginsssmanilanngnuaudiuvialuiunniany fusenidesniloany 10-15 U

AUGIIBLaETRILINISINYATVUBIATY

NITIT e Faunly AMIEM uitly Huimind g
Tuhmun e nalu UnUNIY
(nlu) (nalu) (w1.) 5.3 (9.9, ()
Compact x Ghana 34.4 18.6bc 547.4a 9.6¢C 36.1c 3.3b
Compact x Ekona 33.1 19.6ab 559.6ab 11.7ab 37.6¢ 3.0b
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Compact x Nigeria 33.2 18.1c 579.9abc 12.9a 47.3ab 2.1a

Tanzania x Ekona 32.6 20.2a 588.3abc 11.6ab 37.5¢ 3.3b
Bamenda x Ekona 325 20.1a 580.8abc 10.7bc 41.3bc 3.0b
Ekona Short 32.8 19.6ab 591.1bc 12.2ab 51.7a 3.6b
ST 2 335 19.5ab 611.2¢c 12.4ab 43.4ab 3.3b
CV. (%) 4.4 3.1 35 8.2 11.0 9.3

ey : daiinuieisnysmilouiluaaudifeaiulifinnuwanimeaiflagds DMRT Assduannuderiu 95%

Ao . . - oy - e ¢
A1597 22 aTidumanen Iuiuveaty milinngaty HandanzasansefuLasNaNanzasansials ey
ugnuauiugasussmanldnngnuandusialuiuinasfuesndeantesty 10-15 Y w

AUGIIBLaTIRILINSINYATUDIAY

- Shsndume  Snounzans dhwdvvane NOHER AGIGH)

e pon (%)  (eaw/duwad)  (n/vzane) (hn./fiu/A) @u/ls)
Compact x Ghana 55.4c 5.7ab 16.7abc 96.9ab 2.5
Compact x Ekona 74.3ab 6.6a 17.1ab 112.9ab 2.9
Compact x Nigeria 57.8c 5.0b 18.7a 95.abd 25
Tanzania x Ekona 65.3bc 6.1ab 16.4bc 98.6ab 25
Bamenda x Ekona 79.6a 6.2ab 14.9c 91.1b 23
Ekona Short 65.5bc 6.4ab 16.6abc 106.4ab 2.7
ST 2 63.4bc 6.7a 17.5ab 116.4a 3.0
CV. (%) 9.7 12.3 6.3 11.8 11.8

ey : darinuieidnyimileniluaaudifediulifinuuwaniomadflagds DMRT Nseduanudoiu 95%
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3.2 HAKBATANTNSY (Output)

- .. . e dm X . . il TeanSyaHaNER .
nandnnursuTes 1 nanAnTiARTuAZ 1 Bemaunn
1 1y (wFeuuuundngiu) )
1. BeARNG 1 Bo1 | 1. eefiaamd 1 Foe | 3oa mandaiuinde | deyagnuandwal
Hritunandwatid Falsnauay
AuAmZIUNdL
hifuilpouasRil
WANGI
2. funvundasiosi 2. funuundasioug
2.1 sgfunmauy 1 fuuy | 2.1 SERunAEus 1 fusuu | Funuu Yrdudaidy Awax 173 (Deli x

anuanfifidngninle
nanAnnzataniadelsl
fnd 4.0 duselined
Yfusianzanglaisnia

24%

Calabar-AVROS) l¢
NATHEANTIY

¢

EEA e ARG TV ]

o

73/49D Autionug
Miles) 122/1446T
NarAnzanedndY
luaeny 4-11 T 4.1
fusalsaad difuse
ngany 27% vniziley
FENINALIUNITVD
v e
Fuseaduiuguusih
funaivnsinyas
4w e
Wuriugugin
“Unduninsfugnuan

qaugsont 107

v eda X a v
3.3 NadNWSILARTUI3Y (Outcome) @)

NadWETIARTT3e ViAoradns

1. ey 173 (Deli x Calabar-AVROS) Snandnnzapaniadeludaey 4-11 T 4.1 duseldod thifusle 2565

Vigany 27%

2. Auuzviugilinandnaduundsugnlumans fusenidsanie 2567

3. JouariaresanmsUSulssiudioliliiusduTiugnaaunduduie uasiudgnuauiidnuane 2570

Hagnddu

3.4 mansyUTAATUe3e (Impact) (i)
NANTENURATUTSe Viiana

ATENY

Fuiesugia : souddnhiuiusiluiuidnzadlsifesndt 30,000 lied inwmsnaidriuuarld 2570

winnssudnifugnuasiusisuiunssdngnuauiusilinandndiutulinng 20% uagdnsar
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Jrsiuvedlssnuanmidulduinduldsinit 20%

#udaen : wWawus Virescens wii fildldduoiuslumsnanunduinsugnuamanangeifdnuasnanud 2573
\deauavanddu (Virescens) sdszennsdaunadeidioan Swzandodauddussuumstovessuinlsa
affmisiunduiuinenans insnsnsfanzaefianiiutu dwalishatmisufiugdu invnsnsuas
Tssuiiselfifuty Furouazuiiusidungunudsilivgnmaaouluiiuiiuiuds edndonduneus

wuglunssdngnuaunuudsiuewinn annsatisvereiunugnuiduhdulugamunltvanganliiugu

fudandey : inwasnandoulasumalulagludesduiuiugi warnisdnnsauimanzaslunis 2570

a

nanUduidiulagliiatedwinden Unantdiuiuiafidnenmlunshinandnamevauswelelda e

a v

Iosutadeuwavnisladengnies wngas nwasnsld seldisduannsiaandasiels vy dawaln

Y
-3 <

AU InveunnInsity Mmanmsnwasiierruduudainuiufsmeaenanimainns Wude
Ngarwan Vlvinandninuasnsiindy dasmsadniiulduivvestssnuainunduuidudini lngl

o & v & 4 a &4 I3 o & oav o a & oA =
Fududoweneiunugniiy aansveneiuiugnuianlugaunlivean vioynniuidn Tnefinunsns

Ansousuwnalulad Useunu 10% vesiuilidmang wiauUseaa 3000 1s

3.5 nahwaaddelliussTend
M3deUsuTiugUduuswivITeiaumealulagnisndaurdunduniusgdnsnam welilduid
uiuiuggnuanfinandanzatsanuazindugy degnavivuiifndenamnsarunissuseaduiuguuai Tadnuiy

o a a I3 v o = = Yo o o eay v o § v
MU sEnwiaenuazsund Imiglinuasnslalud 2567 dsmsldiuganaumiiugnlisnnsgiuily

wAaLiY 900 AlanSusalssel Jagtuiinunvanurduihiuiusannauasiugssil 1.3 auls GEadu 23% vasiud
] Q ) 1

P
=~ =

Ugniionaun) Jedmalinandaveaussimeinduds 1.17 fududuAaduyad13.5 Wudwum (Fuianuidy

P
=~

Wiusiilansuay 3 um) uwaztdusenzanefiaiudn 2 Wesidud Jagtuiifuiensanends 19%) nanasuls

¥ v
a a

NnNHardaNzateU1dy nandnidulduAuIinuAe duyuiniuUidufvanasiissnininislduseansninues
lwuainidueghadui deaduillosfnuannsalumsutdsduremdndusiuissuanifuuduiidfuuanas
Pagtutianusipansliuselenianemidded ud Tassnsugnuidutiunaunuaiuenady aauadann uagdgn

Unduifienaunuiiwdulazussanas 30,000 waulsauulaune

Audana
Linwnsnsuaglssudisielfiiutn. amnmsidivewus Virescens wii Tdduneiuglunisudnuidunindu
a Py a_ a.a v . < @ ' - o =
gnuaLkanAngeIdanvarnaRuAdEuazanddy (Virescens) visUszans dunadiewdlegn numsnsdianzatedian

dinwy Preandedaudduszuunisdetiessnindssnuaimhduuduiuinunins dmalidnsainuiuingdy

FULATYENY
1. wnwmsnsldsumsaienenmelilafludoswesiugurduhiugnuauiusilinandansasanuazthiugs
Tinandnngatvamaislaliing 4.0 dusolddel thifudenzanslalsing 2% inwasnsliuanaaiutulaisng
20% Shsnatathiuvessuaninsulddsulsisng 20%
2. fuflumsnamudasenuazdundrndumiduiugi Sine dweu Seuan iy mirsaunieiguas
maenmu fud wasmed v fiRedestugramnssundiiuiu naeaau inwasns wmauduthiy Tne
nAnLarImiewansen Jazdsyuna 300,000 waasen ﬁmﬁmﬂaﬂ‘wmmiﬁmma Wudulishndn 3.9 &wumse

Y ansaduiiunislisderies ld 15-20 U (anuengveusiiudurduungi)
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3. Mgwisszmalng 2.491995570 2. guns .05 9.0320 Suwdasenudndundt Unduhiululasenis
Ugnurdirdunaunuiiuiionsnis / nsudaaiunisinuns Tasanisugnirduiienaunuaiuiu (Fuiedou
gysmansufsy Unduhiunasthiuddaiassun) audites melddsinnsiviniainenssdnduiugundimins
ANAINA (UHuIUYT NslAsINSARIIANEANNTEUILNINERFUANYAT) AUEITBuas TaunsinensTmia
(@ga nszd a3e gams szoes szues Wan q51ug3onT uAsATETINTIY Falans us1FNa e asvan Unanil
MLy gUasIvsIll) Audideivaiunsy uarAudifeiivaiusra/ annsallauvinugy 29U warannsaiilauiin
219 24719 $571 / waswnzddundundinhiuildiulueugmainnssirinisinuasndienty Sudasentdn
Funddaity

4. ngunensnsgugnirduinsiuluneld nangfueenideanile wazsmileneldiintuainnisldunduingu

AT
1. dmidednvhienansdsiuiweunsuinnssuiugurduhduliun inensns uasuanideudefniiuszuing

v av Y

MdeinuUsulTeiugUdungy
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DELI DURA EXHIBIT 1

CHE 137 ORIGIN

PP105 x PP2¢ S67 x S37 P228 x PP226
UR27/1 X UR220/2 X PP336
1
UR435/7 X UR424/6
CHE 137
Guthries

Progeny UR435 was the highest yielding progeny.in GB VIII; 173 kg/palm versus a block mean of 157
kg/palm. UR435 has been widely used in‘the:Dami program.

Progeny UR424 was the highest yielding.in GB VII; 165 kg/palm versus a block mean of 150 kg/palm. UR424
was a rather short trunked progeny; 98 per cent of block mean. Selected palm UR424/6 had good bunch

characters :
Fruit to bunch 63.9%
Mesocarp to fruit 67.3%
Oil to mesocarp 53.2%
Oil to bunch 22.9%
Costa Rica

Progeny CHE 137 was good but not outstanding for yield in Costa Rica ,but had very good bunch

characteristics

F/B M/F S/F K/F oM O/B
CHE 71.2 62.8 30.4 6.9 48.9 22.0
CHE137:87D 72.6 63.4 29.8 6.8 48.3 222

64



Palm CHE137:87D was crossed with (AVROS) palm HC129:1009P to form progeny C1122. C1122 gave the
highest oil yield of the 1977 series progeny tests, giving 32% more oil yield than the Dami D x P tester.
C1122 has a very husky trunk, is not especially tall and has large, strikingly erect fronds. See Hartley 2 nd

Ed. page 204.
Remark CHE = Chemara origin
UR = Ulu Remis (Johore)
E = Elaeis Estate (Johore)
PP = Selected parental palms from Delis imported from Indonesia.

S Serdang Avenue (Selangor)

Usznelng fgudidounduthiugaugiod
- U 2534-2544 gugn@nwiuszvnsvesaneiug CHE137: 87D SELF wievuneiay 63 svid ulas 913
- T 2586 sumdeyauazAndendumneian 544D fifidnvadiitelfidusunsifudainsgnaumsroulu
TassmsUSuussiusinduthiuseud 2 wanfiusiuaufuuazadna inbred line Tnonsuaudiay (Table
1)
- U 2546-2560 laugnAnuiusgvinsvesaneiiug 63/544D SELF viseviunelay 228 syiaulas 033 (Table 2)
- U 2563- WassaneiugudlmilagiBniswanuuy intercross  wazldugnAnwyszeinsvesaneiugus
79/339D x 63/544D Wisevelay 162/543D Waulas 202/2
Table 1 Performance of line No. 63 and palm No.544D in Experiment Trial 913

Palm Background FFB BN BW FB FW MWF.  SF KF OM OB HI

Number  1stCycle  (kg/p/y) ke 0 (@ (%) (%) ) % (%) (m)
913/544D 63 148.7 11.8 187 79.2 128 . 659 26.1 8.0 351 183 52.6
mean (71.4)  (9.00 (11.4) (8.1) (13.6) (63.7) (29.8) (6.5) (39.7) (20.4) (36.3)

Remark : KB = Kazemba Dura, introduced by Blaak in 1989.
() numbers in brackets are progeny means ; FFB = fresh fruit bunches in kg per palm per year ;
BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the
progenies ; F/B = Fruit to bunch ; FW_= Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to
fruit ; K/F = Kernel to fruit ; ©/M = oil to mesocarp ; O/B Oil to bunch ; HI =Height increment.
Table 2 Palm Identification of cross-No. 228 D self

cross Female Parent
Expt.code  Program Thai ID

No. Costa Rica ID Type Breeding background
BRD 033 D self 228 63/544D CHE137: 87D SELF Deli Dura Chemara BPRO
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EXHIBIT 2

DELI DURA
HC 133 ORIGIN
S5 lx 523
PP193 x PP189  S7 x S5 F69/8 x PP189  S7 x S5
}
Uiaas/s X E62l/31 UR333/5  x E62/l31
}
BM20. r\} 3/1 X BM8 H 7/10
}
HC 133

Harrisons
m8 progenies from Guthries selected Deli’s were planted at Banting. BM8 and BM20 were two of
the highest yielding progenies in this trial.
BM8 was the highest yielding progeny with a mean yield of 109 kg/palm against a trial mean of 98 kg/palm.
Costa Rica
Proge—nyHC133 was inadequately yield tested here. The progeny had markedly shorter trunks than most of
the original Deli introductions. Bunch quality was:
F/B M/F S/F K/F o/M O/B
HC133 70.1 61.6 31.8 6.6 44.2 19.1

In the 1977 progeny tests a total of24 crosses were tested which involved HC133 palms with AVROS pollen
parents. The mean oil yield was 6.1% higher than the Dami D x P tester.

The selected palm HC133:1288D was crossed with two AVROS males. These progenies produced 10% and
6% more oil than the tester with moderately short fronds and trunks. Bunch characters of HC133:1288D

are :

F/B M/F S/F K/F o/M O/B
HC133:1288D 76.7 58.2 35.0 6.8 46.3 20.7
Remark HC - Harrison origin

BM - Banting (Selangor)
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Ussellne figudidounduhiugagond
- U 2534-2544 iiugnfinwiuseannsvesaneiug DAMS63: 391D x HC133: 1288D vievangiay 91 ¥
wias 914
- U 2506 Srusdoyauazdnidondunneiay 16170 fifidnuaiielfiudunsifuiainsgraumasouly
TassmsUSuussiusinduthtuseud 2 wanfiusiuiuduiazadna inbred line Tneniskaudios (Table 1)
- U 2546-2560 lauanfinwusswinsvesaneiiug 91/1617D SELF w3enangiay 236 sviawlas 033 (Table

2)
- U 2561- laugnfinwusyvinsvesaneiug 91/1617D SELF wiewsneiay 236/14D sviauuaq 185 (Table

2)

- U 2563 ladwaeiuguilndlagisnisuanuuy intercross  wagldvanAnwiusevinsvesanenugua
78/193D x 91/1617D wiovueLay 245/120 swaudas 202/1

- U 2563- 1dafnaneiufuallnilagBaswauuuy intercross  wagldugnAnuiusseinsvesatenugus
94/941D x 91/1617D wiowweLay 238/752D siaulas 202/2

Table 1 Performance of line No. 91 and palm No. 1617D in Experiment Trial 914
Palm Background FFB BN BW F/B FW M/F S/F K/F O/M O/B HI

Number 1st Cycle (ke/ply) (kg) (%) (9 (%) %) (%) (%) (%) (cm)
914/1617D 91 92.0 8.2 173 81.9 20.8 66.8 28.2 5.0 43.8 24.2 44.3
mean (72.49) (8.2) (13.2) (789) (18.2) (62.8) (30.7) (6.5 (64.0) (21.8) (20.9)

Remark : KB = Kazemba Dura, introduced by Blaak in 1989.
() numbers in brackets are progeny means ; FFB = fresh fruit bunches in kg per palm per year ;
BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the
progenies ; F/B = Fruit to bunch ; FW = Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to
fruit ; K/F = Kernel to fruit ; O/M = oil to mesocarp';; O/B Oil to bunch ; HI =Height increment.
Table 2 Palm Identification of cross No. 236 D self

Cross Female Parent
Expt.code Program Thai' ID
No. Costa Rica ID Type Breeding background
BRD 033 D self 236  91/1617D DAM563: 391D x HC133: 1288D Deli Dura Chemara BPRO
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EXHIBIT 3
DELI DURA
C 42 ORIGIN 218

PP105 x PP24 S67 x S37 PP228 x PP266

The | | |

characteristi UR27/1 X £204/10 UR220/2  x  PP336

cs of URA35/7
CHE137 are

UR424/6

<«

discussed in CHE137 : 253D (x)

Exhibit 1 l

and those C 42

of palm

CHE137: 253D Progeny C 42 was also tested in trial CB77-1 It was the lowest yielding progeny in the trial
with 95.0 kg/palm versus a trial mean of 99.4 kg/palm, but also was the only progeny tested derived from a

self-pollination. Apparently this material is fairly “resistant” to inbreeding depression.

Characteristics :

FFB Trunk Leaf F/B M/F S/F K/F o/M O/B
caz 95.0 295 664 78.2 67.4 27.8 4.8 a2.7 22.5
C42:67D 178.5 351 656 76.6 70.2 25.7 4.1 46.9 25.2
Trial mean 99.4 324 663

This material is outstanding for fruit of bunch. Palm 67D was 19 per cent taller than the C42 progeny
mean, but yield of oil and kernels was 50.5 kg/palm eXactly twice as high as the C42 mean.

This palm has not been progeny tested.

Uszwelve Aiqusidounduinsugaegsond

- ¥ 2534-2544 laUgnfnwuserinsvasaneiiug C42: 67D SELF vi3enuelay 66 sviaudas 931 uavaiy
Wu§ C42: 67D x DAMB64:.693D Msevianeay 75 siauuas 914

- ¥ 2546 swswdeyauazAsiiondunineiay 314D ANUEYINTVRsANELg C42: 67D  SELF vie
WNEaY 66 WEWUSY 931 uagdunminea 13190 anUsywInsuesaneiug C42: 67D x DAMS64:
693D viiomneias 75 svauvas 914 Addnvasiitelfidusuwitusaaguaimaaoululaseinis
Uudseiugurdinbhifuseudl 2 uasifiuduauduayadhs inbred line Tnsmsuausfies (Table 1)

- U 2546-2560 lagnAnunuszvinsvesaneiug 66/314D SELF wienueiay 306 sviauuas 033 uag ane
Wug 75/1319D SELF wisenunelay 218 s9awlas 033 (Table 2)

- U 2561- ladwaeiuguilndlagisnisuanuuy intercross  wazldvanAnwiuseinsvesaneiugus
78/193D x 66/314D v30vsneiay 301/427D sviauUas 184

- T 2565- MaunuUgnUsyANsvesanewiug 66/314D SELF visenunelay 306/3148D sviauwuas 221
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Table 1 Performance of line No. 75 and palm No. 1319D in Experiment 914 , line No. 66 and palm No. 314D

in Experiment 931

Palm Background FFB BN BW F/B FW M/F S/F K/F Oo/M O/B HI
Number 1st Cycle (ke/p/y) (kg) (%) (® (%) (%) (%) (%) (%) (cm)
931/314D 66 106.3 137 12.6 78.8 14.7 71.8 232 5.0 435 229 42.1
mean (79.3) (9.5) (14.1) (79.2) (15.3) (68.6) (26.7) (4.6) (39.9) (21.9) (56.5)
914/1319D 75 61.2 73 16.4 78.5 17.0 73.1 22.1 4.8 425 243 33.1

mean (76.3) (75.7) (17.2) (79.2) (15.9) (66.4) (26.9) 6.7) (41.1) (21.5) (37.8)

Remark : KB = Kazemba Dura, introduced by Blaak in 1989.
() numbers in brackets are progeny means ; FFB = fresh fruit bunches in kg per palm per year ;

BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the
progenies ; F/B = Fruit to bunch ; FW = Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to
fruit ; K/F = Kernel to fruit ; O/M = oil to mesocarp ; O/B Oil to bunch ; HI =Height increment.

Table 2 Palm Identification of cross No. 218 and 306 D self

cross
Expt.code  Program Thai ID Female Parent

No. Costa Rica ID Type Breeding background
BRD 033 D self 218 75/1319D (C42: 67D x DAM564: 693D Deli Dura x Deli Dura Chemara BPRO
BRD 033 D self 306  66/314D  C42: 67D SELF Deli Dura Chemara BPRO
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EXHIBIT 4

DELI DURA
2120 ORIGIN
S7 x S5
E62/61 x PP203 PP105 x PP24 S67 x S37
UR219/1 X PP336 UR27/1 X E204/10
UR427/5 x  UR435/10

!

CHE134: 107D ®

C 2120
Guthries
Progeny UR427 was the second highest yielding progeny of 25 in GB VIl with 163 ke/palm versus a trial
mean of 150 kg/palm.
UR435 was discussed in Exhibit 1.
Costa Rica :
In Coto trials. CHE134 was the highest yielding progeny of the 6 original Deli introductions. It has moderate
vegetative growth.

Bunch characters of the progeny and the selected palm are :

F/B M/F S/F K/F o/M O/B
CHE134 67.7 62.4 29.9 7.7 46.7 19.7
CHE134:107D 66.0 66.5 254 8.1 51.2 225

Progeny C2120 in spite of arising from a self-pollination was the highest yielding and had the shortest trunks
of 4 Deli progenies tested in CB79-11. Here also the progeny appears “resistant” to inbreeding depression.

Characteristics :

FFB Trunk Leaf F/B M/F S/F K/F Oo/M O/B
C2120 104.8 255 648 66.0 67.3 27.3 55 49.3 21.9
C2120:184D 175:0 274 627 65.4 69.8 235 6.7 ar.a 21.6
Trial mean 85.6 309 682

Selected palm 184D yielded 67 per cent more than the C2120 progeny mean.
Uszwelne Aiqusidounduinsugaegsond
- U 2534-2544 lsuanAnuUsevnsvesanesiug C2120:184D SELF vieumneway 67 swiaudas 921
- ¥ 2546 swsmdoyauazdnidendumneiay 5210 Aidnwasfiielfidusumiiudaisguamaaenly
TassmsUsuusaiusunduthtuseud 2 wanfiusiuiudunaradna inbred line Tneniskaudaies (Table 1)
- U 2546-2560 lougnAnuusevinsvesaneiiug 67/521D SELF vienngiay 220 sviauuas 033 (Table 2)
- U 2561 laugnfinwidssannsvesaneiug 67/521D SELF viseviuneiay 220/439D siauwuad 185
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- U 2561- TfafuaeiuduilndlagTnsmauuuy intercross  uaglaugnAnuiusseinsvesaneiugus

98/239D x 67/521D visevuneiay 297/3D siaunUas 185

- U 2565- TassaneiudunilndlngiBniswaunuy intercross wagldnunuanfnwussyinsvesanenug

il

wal 75/1319D x 67/521D visevunelay 269/472D svauwias 221
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Table 1 Performance of line No. 67 and palm No. 521D in Experiment 921
Palm Background FFB BN BW F/B FW MF S/F KF OM O/B HI

Number 1st Cycle  (kg/psy) (k) (%) (® (%) % %) (%) (%)  (cm)
921/521D 67 111.7 10.7 18.4 76.7 9.5 67.2 24.6 8.2 46.3 235 38.6
mean (108.3) (10.2) (182) (72.3) (104) (64.2) (26.5) (9.3) (41.5) (19.2) (39.7)

Remark : KB = Kazemba Dura, introduced by Blaak in 1989.
() numbers in brackets are progeny means ; FFB = fresh fruit bunches in kg per palm per year ;
BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the
progenies ; F/B = Fruit to bunch ; FW = Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to
fruit ; K/F = Kernel to fruit ; O/M = oil to mesocarp ; O/B Oil to bunch ;HI =Height increment.
Table 2 Palm Identification of cross No. 220 D self

cross Female Parent
Expt.code Program Thai ID
No. Costa Rica ID Type Breeding background
BRD 033 D self 220 67/521D C2120:184D SELF Deli Dura Chemara BPRO
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EXHIBIT 5
DELI DURA
DAM 564 ORIGIN 292

S5x523 S5 x S23

v \

E69/8 x PP189 ST x S5 PP105x PP24  S67 x S37 E69/8 x PP189 S7x S5 PP228 x PP150

| | | | | ¢ |

UR333/5 x E62/31 UR27/1  x  E204/10 UR333/5 x E62/31 UR120/1 x PP316
BM8/178 X UR435/6 BM8/139  x UR404{27
DM7l15,615 I DM 714.116
DAM 564
Malaysia

BM8 - see Exhibit 2

UR435 - see Exhibit 1

Progeny UR404 tied with UR427 as second highest yielding progeny in GB VI It was one of the few out
standing Chemara BPRO Delis without any Serdang Avenue germplasm.

Papua New Guinea

DM714 was the highest yielding Deli progeny at 200 ke/palm in Dami Experiment 1, with a trial mean of 174
kg/palm. Although it had the second highest height increment per year, its bunch index was above the
trial mean.

Bunch Characteristics

F/B M/F K/F oM O/B
DM714 73.2 59.7 7.8 4ar.2 20.6
DM715 67.9 63.5 6.7 43.7 18.8

DM 715 was evaluated in this same trial. It was below average in yield and bunch characteristics, but had
the slowest height increment and a good bunch index.

Costa Rica

Progeny DAM564 was evaluated in trial CB79:8 along with 9 other Dami Deli progenies. DAM564 yielded at

99 per cent of the trial mean, but was the second shortest progeny and had the shortest fronds of all

entries.
Characteristics :

FFB Trunk  Leaf F/B M/F S/F K/F Oo/M O/B
DAM564 111 270 665 71.1 67.7 27.3 5.0 435 21.0

73



DAM564:693D 177 293 688 65.0 70.2 24.4 5.4 45.0 20.5
Trial Mean 112 305 706

Palm 693D is only slightly taller than the DAM564 progeny mean, but exceeds the progeny mean in yield by
60 per cent.

Ussnellne figudidoundudhiuggond

- U 2534-2544 dgnAnunussansvesanesiug DAMS64: 693D SELF vSenueiay 68 suauuas 931 uax
Usznsvesaneiug DAMS564: 693D x CHE137: 87D visenualay 84 sWauUad 914

- U 2546 siunwdeyauadnidendununelay 374D 3nUsyvInTvesaneiug DAM564: 693D SELF uagsiu
vanelay 9410 nUsEaNsYBseWUS DAMS64: 693D x CHE137: 87D fifidnwaiziitelfidustuusifug
asgnasmaaoululasinisUsugsiugrduhiuseud 2 uasifissuiuduuazaine inbred iné Tagns
HanLes (Table 1)

- U 2546-2560 leugndnuuseannsvesaneiug 68/374D SELF vievangiay 292 swauuad 033 uavany
Wug 84/941D SELF visevianeiay 202 s1auuas 033 (Table 2)0

- Y2561 laswaneiuduallnilagiBnsuauuuy intercross  waglaugnAnwilszmnsvesaneiugusl
68/374D x 73/49D w3avuneLay 305/497D siaulas 184

- ¥ 2563 TgasremeiuduadlnilagiBnisnauuuy intercross  waglaugndnwilsyvinsvesanenugus

91/1617D x 68/347D viseviunslay 282/14D s%alUas 184

Table 1 Performance of line No. 68 and palm No. 374D in Experiment 931, line No. 84 and palm No. 941D

in Experiment 914

Palm Background FFB BN BW F/B FW M/F S/F KF  OM  O/B HI

Number 1stCycle  (ke/pry) (ko) (%) @ W © G % % (@
931/374D 68 109.8  11.0° 443 780" 159 702 233 65 383 210 478
mean (59.3) (82 (104) (77.4) (17.6) (69.1) (24.1) (67) (39.2) (26.9) (35.8)
914/941D 84 83.0 90 1767 797 184 674 264 62 488 264 349
mean (66.4) (7 (140) (785 (146) (644) (287) (69) (41.6) (21.0) (33.6)

Remark : KB = Kazemba Dura, introduced by Blaak in 1989.
() numbers in‘brackets are progeny means ; FFB = fresh fruit bunches in kg per palm per year ;
BN = Bunch number ; BW = Bunch weight in year 2000 for the selected palms and average for the
progenies ; F/B = Fruit to bunch ; FW = Fruit weight ; M/F = Mesocarp to fruit ; S/F = Shell to fruit ;
K/F = Kernel to fruit ; O/M = oil to mesocarp ; O/B Oil to bunch ;HI =Height increment.

Table 2 Palm Identification of cross No. 292 and 202 D self

cross Female Parent
Expt.code Program Thai ID

No. Costa Rica ID Type Breeding background
BRD 033 D self 292 68/374D DAMS564: 693D SELF Deli Dura Chemara BPRO
BRD 033 Dself 202 84/941D DAM564: 693D x CHE137: 87D Deli Dura x Deli Dura Chemara BPRO
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EXHIBIT 6
LA ME
IRH618, IRH619, IRH621 ORIGINS

LT ®
(BRT10)
IRH' 621
L10T x L506P
(BRT10) l (LM8)
IRH 619
L5T X LT
(BRT10) l (BRT10)
IRH 618

Uszellne Aigudidoundurhiugamegond
- U 2534-2544 ladgnAnwUszunsvesanenug IRH618: 158T x HC129: 1056P w3evianaiay 129 s9d
wlas 906 wazangiiug IRH618: 158T x IRH619: 26T wievanaway 138 sWauuad 932
- ¥ 2546 Twnnteyanavdnidonsuninelay 1426T 91nUsyyInsvesatenug IRH618: 158T x HC129:

1056P wagdumneiay 3917 MnUszrINTvesaneius IRH618: 158T x IRH619: 26T Andnunsdiiiold

P '
5w a

Judureiugadeguauvaaeululasinsusuugeiuguiduinduseuil 2 wavifiuduuduuazadna
inbred line TngnswausouazHaNLUY Intercross (Table 1)
- ¥ 2546-2560 laugn@nwiuszansvesaneiug 129/1426T SELF visevineian 6 swaudas 034 warane

Wug 138/391T SELF visevuneiay 8 sviauwdas 045 uagldadreaneriuglnilagisn1swauwuy Intercross
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138/391T x 139/520T viSevneiay 8 sauUas 046 wag Intercross 138/391T x  129/1426T vire
mnelay 11 saudas 046 (Table 2)

- ¥ 2561 UgnAnwUsevnsuesaneiug 138/391T x 129/1426T vi3evanetay 11 siauUas 046 fuil 22T
W3asIa 11/22T s%auas 181

- ¥ 2563 UgnAnwiussannsvesaneiiug 138/391T x 139/520T wievsneiay 8 SauUas 046 fufl 1027T
n385%ia 8/1027T Sviaudas 204

Table 1 Performance of line No. 129 and palm No. 1426T in Experiment 906, line No. 138 and palm No.
391T in Experiment 932

Palm

Background FFB BN BW F/B FW M/F S/F K/F o/M  O/B HI
Number 1st Cycle (ke/ply) (k) (%) (@) (%) (%) (%) (%) (%) (cm)
906/1426T 129 131.4 13.8 15.0 72.6 14.2 75.9 133 10.9 485  26.6 46.8
mean (65.9) (9.8) (81 (75.3) (11.8) (699 (143) (158) (46.0) (24.2) (41.3)
932/391T 138 103.8 19.3 6.9 69.4 6.6 77.0 14.9 10.3 44.0 24.0 473
mean (80.7) (174) (17.3) (735) (7.7) (685 (11.9) (19.6) (425  (21.3)  (33.0)
Remarks : FFB = fresh fruit bunch S/F = shel/fruit BN = bunch number K/ = kernel/fruit

BW = bunch weight O/M = oil/mesocarp FE = fruit weight <O/B = oil/bunch

M/F = mesocarp/fruit HI = height increment

: () numbers in brackets are progeny means

Table 2 Palm Identification of cross No. 6 8 T self and 8 11 intercrossing

Expt.code Program cross No. Thai ID Female Parent
Costa Rica ID Type Breeding background
BRD 034 T self 6 129/1426T IRH618: 158T x HC129: 1056P La Me -SP540
BRD 045 T self 8 138/391T IRH618:158T x IRH619: 26T La Me L5T x L2T-BRT10 x
LM8
BRD 046 Intercrossing 8 138/391T x 139/520T IRH618: 158T x IRH619: 26T La Me
BRD 046 Intercrossing 11 138/391T x 129/1426T IRH618: 158T x IRH619: 26T La Me
Expt.code Program cross No. Thai ID Male Parent
Costa Rica ID Type Breeding background
BRD 046 Intercrossing 8 138/391T x 139/520T IRH621: 31T x IRH629: 316T La Me x Calabar L7T Sel f- WAI11
Self - Nigeria
BRD 046 Intercrossing 11 138/391T x 129/1426T IRH618:158T x HC129:1056P La Me x SP540 L5T x L2T - BM 119

Derivate

Derivate
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EXHIBIT 7
YANGAMBI
9023 ORIGIN (SOCFIN)

406 R (YAWENDA) 287/1(YAWENDA)
X X
397R (DJONGO) 229A (DJONGO)
INEAC 220/B x INEAC 842/D INEAC 2649/B X INEAC 1473/B
JL21061T X JL21074T

'

50C302:91T x @

C 9023

The progeny of JL21074 is the same as line YA 3 of the IRHO program from which L426T, L431T and L319P
were selected. As tested at Johore Labis palm JL21074 produced a larger-number of smaller bunches than

JL21061T:

No. Bunches Mean Bu Wt. FFB
JL21074 15.6 10.9 170
JL21061 11.0 12.8 140

Costa Rica

In trial CB25.1 SOC 302 was compared with another progeny of similar Yangambi origin. SOC 302 was
characterized by lower yield, but superior bunch composition and oil to bunch of 28.7 per cent. Palms of
SOC 302, now 18 years old are considerably shorter than BM119 derived materials.

Progeny C9023 was tested in trial CB82-2 where it again demonstrated moderate yield and vegetative

growth and very good bunch composition.

No.Bu FFB Trunk Leaf F/B M/F S/F K/F Oo/M O/B
C9023 18 A 73 570 65.0 84.5 9.3 6.2 53.8 29.5
C9023:73T 25 133 64 558 28.5
Mean of 7 selfs 13 64 84 566 24.0

in trial

UszinAlne gudideuduminsuasugiond
- U 2534-2504 lsilgnAinunusvannsvesaneiiug C9023: 73T x HC129: 1056P Wiievanean 132 swauuas 906 uay
aneiug C9023T: 73T x C9023T: 73T videvneian 112 swauas 915
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-9 2586 TruTwdeyauAYARGENAUINEEY 1415T 9NUsvannIveseneiiug C9023: 73T x HC129: 1056P uawst
vaneiay 427T Mnuszannsveseneiug CO023T: 73T x C9023T: 73T Aididnwasfielfilusunoiusaiiagan
wpaeululasinsUsulgstusUduuseutl 2 uanfissauiuiasada inbred line Tnomsnaus o uazHa
LUV Intercross (Table 1)

- ¥ 2546-2560 laugnAnumssvnsveseneiug 132/1415T SELF visevsnenan 4 siaudas 034 wagldadmeniug
Tl lng B MINANLUY Intercross 132/1415T x 140/102T Wsevisnenay 3 suaulad 046 Uag Intercross 112/427Tx
132/1415T vizevaneiay 2 swiawuas 046 (Table 2)

- 2563 Ugnnuussvinsuesaneiug 132/1415T x 140/102T vijevaneiay 3 siauuaq 046 fufi 395T sidosiia
3/395T s¥ieuas 204

-1 2563 UgnAinwusevnsveseneiug 112/427Tx 132/1415T vijevineian 2 sauas 046 fuil 496T vi3eTita
2/496T SeuUas 204

Table 1 Performance of line No. 112 and palm No. 427T in Experiment 915, line No. 132 and_palm No.
1415T in Experiment 906

Palm Background FFB BN BW F/B FwW M/F S/F K/F Oo/M O/B HI

Number 1st Cycle (ke/p/y) (k) (%) ©® (%) (%) (%) (%) (%) (cm)
915/427 T 112 73.3 13.4 8.0 7.4 13.8 87.9 6.5 51 43.8 29.8 36.9
mean (59.1)  (10.1) (17.8) (76.5) (13.0) (835) (8.7) (78) (432) (215 (39.0)
906/1415T 132 121.0 12.3 20.2 78.3 16.4 7.2 9.4 13.4 48.9 29.6 47.9
mean (60.3) (9.2) (9.3) (748) (129) (81.9) (8.5 (9.6)  (46.0) (28.1) (48.8)

Remarks : FFB = fresh fruit bunch S/F = shell/fruit BN = bunch number K/f <= kernel/fruit

BW = bunch weight O/M = oil/mesocarp FE = fruit weight .O/B = oil/bunch
M/F = mesocarp/fruit HI = height increment

: () numbers in brackets are progeny means

Table 2 Palm Identification of cross No. 4 T self 2 and 3 Intercrossing

Expt.code  Program cross Thai ID Female Parent
No. Costa Rica ID Type Breeding background
BRD 034 T self 4 132/1415T C9023: 73T x Yangambi -SP540  SOC 302 Self - BM 119
HC129: 1056P Derivate
BRD 046 Intercrossing 2 112/427Tx 132/1415T (C9023T: 73T x C9023T: Yangambi - SP540
73T
BRD 046 Intercrossing 3 132/1415T x 140/102T C9023T: 73T x Yangambi - SP540

HC129:1056P

Male Parent
Expt.code  Program cross No. Thai ID

Costa Rica ID Type Breeding background
BRD 046 Intercrossing 2 112/427Tx 132/1415T  C9023:73T SELF Yangambi SOC 302 Self

BRD 046 Intercrossing 3 132/1415T x 140/102T GHA608:504T x C9023: Nigeria x Yangambi ~ Composite - SOC 302
73T Self
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206.214 x SP29/36P 206.1/7  x IRHO 39. 32P

DAMI' COMPOSITE
DAMI' 588 ORIGIN

(Dumpy) l(Serdang P) (Dumpy) l (Fertile P)

BM29/36T X BM31/40T

DM 774:211T

Papua New Guinea

(See Exhibit12)

l

BM119/28T

X

|

DAM 588

DM 736:107T

(See Exhibit1)

X

l

UR435/1D

IN Experiment 203 DM 736 gave exceptionally high oil yields, with a very high oil to bunch ratio:

Progeny DM774 was tested in trial 206 where it gave the highest oil yield of 8 entries.

EXHIBIT 8

DM 736 gave an

annual height increment of 72 cm, while DM774 gave only 58 cm, perhaps due to the Dumpy type in its

pedigree.

Costa Rica

DAM 588 was evaluated in trial CB 79-2. This progeny was highest. yielding of 9 entriesand exceeded the

yield of the standard cross by 11 per cent. This progeny could be faulted for its excessive vegetative

growth.

NoBu  FFB Trunk  Leaf F/B M/F S/F K/F oM Oo/B
Dam588 277 1152 1895 664 70.4 87.7 7.5 4.8 50.1 31.0
DAM588:368T 37.7 161 133 603 75.0 85.6 9.1 5.3 48.6 31.2
SC 25.2 103.7 . 136.3 617 69.9 82.4 11.4 6.2 46.6 26.8

Uszwirlng gudideuauiiigsasg st

- U 2534-2544 lilgnfinwdssynnsvesaneiug DAM588: 368T x HC129: 1009P w3evaneiay 125 syia

wlas 916 wazangiiug DAMS88: 368T x DAMS85: 343T wievaneway 141 sWauuas 916

- U 2546 TunwdeyauarAnidendumingiay 1547 3nUseynsvesaneriug DAM58S: 368T x HC129:

1009P uazfunuIeway 158T anﬁssn'misuaqmaﬁuﬁ: DAMB588: 368T x DAM585: 343T

Ao

Alldnweaughiie

=

IHdudunoiugadeguaunageululasinisuiuugaiiuguiauinduseun 2 uaziinduaudiuuazasng

inbred line lagnSHaLfLOIMAYHANLUU Intercross (Table 1)

- U 2546-2560 laugnAnuusswinsvesanesiug 125/154T SELF vionsneias 7 sviauuas 034 wazany

Wug 141/158T SELF viSevsnaiavld sviawuas 061 uagldasrsaneiugluilagisn1swauwuy Intercross
141/158T x 125/154T v3onuneiaa 4 siaulad 046 (Table 2)
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- 2561 UgninuUszannsuesaneiug 141/158T x 125/154T vievaneian 4 sviauuas 046 fuit 1075T sidosiia

4/1075T svauuas 182

Table 1 Performance of line No. 125 and palm No. 154T in Experiment 916, line No. 141 and palm No.

1345T in Experiment 916

Palm Background FFB BN BW F/B FwW M/F S/F K/F Oo/M O/B HI
Number 1st Cycle (ke/p/y) (kg (%) ® (%) (%) (%) (%) (%) (cm)
916/154T 125 151.9 20.4 12.9 65.6 7.4 91.7 38 4.5 47.1 29.1 50.5
mean (58.2) 97 T4 (737 (9.9) (86.8) (6.2 (7.00  (429) (27.3) (40.5)
916/1345T 141 96.0 14.3 7.6 75.7 6.2 86.4 6.8 6.8 48.5 30.3 30.1
mean (56.5) (9.00 (8.0) (73.6) (9.3)  (82.6) (9.0 (8.4) (44.0) (26.8) (30.2)
Remarks : FFB = fresh fruit bunch S/F = shell/fruit BN = bunch number K/A = kernel/fruit

BW = bunch weight
M/F = mesocarp/fruit

O/M = oil/mesocarp FE = fruit weight O/B = oil/bunch

HI = height increment

: () numbers in brackets are progeny means

Table 2 Palm Identification of cross No. 7

14 T self and 4 Intercrossing

Female Parent

Expt.code Program cross No. Thai ID
Costa Rica ID Type Breeding background
BRD 034 T self 7 125/154T DAM588: 368T x DAMI - SP540" . Composite - BM 119 Derivate
HC129: 1009P
BRD 061 T self 14 141/158T DAM588: 368T x DAMI
DAM585: 343T
BRD 046 Intercrossing 4 141/158T x DAM588:368T x DAMI
125/154T DAM585:343T
cross Male Parent
Expt.code Program Thai ID
No. Costa Rica ID Type Breeding background
BRD 046 Intercrossing 4 141/158Tx DAM588:368T x DAMI x SP540  Composite - BM 119 Derivate
125/154T HC129:1009P Derivate
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DAMI' COMPOSITE
DAMI' 585 ORIGIN

206.2/4 x SP29/36
(Dumpy) | (Serdang P)

BM119/20T X BM29/42T BM119/7T  x UR435/1D
DM 743:306T DM 735:404T

|

DAM 585

Papua New Guinea

EXHIBIT 9

DM 735 was tested in Expt. 203 and gave the highest FFB yield. Due to its somewhat lower oil to bunch

value (25.3%), it was second in oil yield in this test.

DM 743 was progeny tested at Dami and for a short time was used as male parent for commercial “Medium

Sex-Ratio” seed. DM 743 was judged inferior to pure BM119 as a male parent.

Costa Rica

Progeny DAM585 was tested in trial CB 79-5, where it was the highest yielder of 6 entries, It exceeded the

yield of the standard cross by 27 per cent.

NoBu  FFB Trunk  Leaf F/B M/F S/F K/F Oo/M O/B
DAM585 22.8 135.9 136 633 64.1 86.2 8.4 55 49.9 27.5
DAM585:343T 26.2 158 144 636 61.8 91.4 4.1 4.5 52.9 29.9
SC 20.9 106.7 131 584 69.3 81.3 12.9 6.1 49.2 21.7

Uszwelne Agudideuautiiugsmegisnd

- U 2534-2544 lsiugnfinwnuszuinsvesanenug DAMS8S: 368T x HC129: 1009P viseviueiay 125 s

wUad 916 uazeaneiug DAMSSS: 368T x DAMS585: 343T vizevineiay 141 siauuas 916

- U 2546 syusmdeyalayAnidendumineiay 1547 ainUseyinsvesateiug DAMS58S: 368T x HC129:

1009P Wwagdumangay 158T 1nUseaInsvosaneius DAMSSS: 368T x DAMS8S5: 343T fifldnwuzfiiie

T dusuneiugadguaunaaeululassnsusuugaiugurduinguseud 2 uasiinduiuiunaaing

inbred line lagnSWaNALDILALHANLUU Intercross (Table 1)

- T 25462560 lignfnwiusywinsvesanewug 125/154T SELF viSevueiay 7 swiaudas 034 uwarany

Wug 141/158T SELF viienunewavld siawlas 061 wazldadrsaneiudlnilagisniswauuwuy Intercross

141/158T x 125/154T viseusnewas 4 swaulas 046 (Table 2)

-1 2561 UgnAnwUszsnnsveseneiius 141/158T x 125/154T vievanelan 4 siautas 046 fufl 1075T visesita

4/1075T svieuuas 182
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Table 2 Palm Identification of cross No. 7 14 T self and 4 Intercrossing

Female Parent

Expt.code Program  cross No. Thai ID
Costa Rica ID Type Breeding background
BRD 034 T self 7 125/154T DAM588: 368T x DAMI' - SP540  Composite - BM 119 Derivate
HC129: 1009P
BRD 061 T self 14 141/158T DAM588: 368T x DAMI
DAM585: 343T
BRD 046 Intercrossin 4 141/158T x DAM588:368T x DAMI
g 125/154T DAM585:343T
Male Parent
Expt.code Program  cross No. Thai ID
Costa Rica ID Type Breeding background
BRD 046 Intercrossin 4 141/158T x DAM588:368T x DAMI x SP540  Composite - BM 119 Derivate
g 125/154T HC129:1009P Derivate
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EXHIBIT 10
DAMI COMPOSITE

(DAM_588)
206.214 x,SP29/36P 206.1/7 x IRHO 39.32P
(Dumpy)l(Serang P) (Dumpy) (Fertile P)
BM29/36T X BM31/40T BM119/28R X UR435/1D
DM 774:211T X DM 736:107T
DAM 588

Papua New Guinea

In Experiment 203 DM 736 gave exceptionally high oil yields, with a very high oil to bunch ratio.Progeny.
DM774 wad tested in trial 206 where it gave the highest oil yield of 8 entries. DM 736 gave an annual height
increment of 72.cm, while DM 774 gave only 58 cm. Perhaps due to the Dumpy typein its pedigree.

Costa Rica

DAM 588 was evaluated in trial C 79-2. This progeny was the highest yielding of 9 entries and exceeded the
yield of the standard cross by 11 percent. This progeny could be faulted for its excessive vegetative growth.

NoBu  FFB Trunk  Leaf F/B M/F S/F K/F oM O/B

DAM588 217 1152 1895 664 70.4 87.7 7.5 4.8 50.1 31.0
DAM588:368T 377 161 133 603 75.0 85.6 9.1 53 48.6 31.2
SC 252 103.7  136.3 617 69.9 82.4 11.4 6.2 46.6 26.8

Ussellne fiegudidounduiugaegond

- U 2534-2544 lignAnwilszyinsuesaneiug DAMS588: 368T x HC129: 1009P w3evianeiay 125 s
wUad 916 uaganeiug DAMB88: 368T x DAMS585: 343T visensneiay 141 swiaudas 916

- U 2546 syunwdeydikavfmdeniuineiay 1547 a1nUseyinsvesaieiug DAM58S: 368T x HC129:
1009P wagdunaeian 1587 AnUsewInsvosansius DAMSSS: 368T x DAMS8S5: 343T fifldnwuzfiiie
Mdusunorugasguaunaaoululassmsuiuupiuiinduituseud 2 uasiuduuduuazas
inbred line Tngn1suaufLaI4asNANLUY Intercross (Table 1)

- T 25062560 laugnAnwusswinsvesaneiiug 125/154T SELF wievueiay 7 svaudas 034 wazane
Wug 141/158T SELF videvsneiay 14 svauuas 061 uagldairsaneiuginilagiSnisnauiuy Intercross
141/158T x 125/154T vizevneia 4 swaudas 046 (Table 2)

-1 2561 UgnAnwuszannsueseneniug 141/158T x 125/154T vievaneian 4 swiautas 046 fufl 1075T sisesvia
4/1075T vietlas 182

Table 1 Performance of line No. 125 and palm No. 154T in Experiment 916, line No. 141 and palm No.
1345T in Experiment 916

83



Palm Background FFB BN BW F/B FW M/F S/F K/F Oo/M  O/B HI

Number 1st Cycle (ke/ply) (k) (%) (9 (%) (%) (%) (%) (%) (cm)
916a/154T 125 151.9 20.4 12.9 65.6 7.4 91.7 3.8 4.5 47.1 29.1 50.5
mean (58.2) 9.7 (7.4) (73.7) (9.9) (86.8) (6.2) (7.0) (42.9) (27.3)  (40.5)

916b/1345T 141 96.0 14.3 7.6 75.7 6.2 86.4 6.8 6.8 48.5 30.3 30.1
mean (56.5) (9.0) (8.0) (73.6) (9.3)  (82.6) (9.0) (8.4) (44.0) (268) (30.2)

Table 2 Palm Identification of cross No. 7 14 T self and 4 | ntercrossing

cross Female Parent
Expt.code Program Thai ID

No. Costa Rica ID Type Breeding background
BRD 034 T self 7 125/154T DAM588: 368T x DAMI - SP540  Composite - BM 119 Derivate

HC129: 1009P
BRD 061 T self 14 141/158T DAM588: 368T x DAMI
DAM585: 343T

BRD 046 Intercrossing 4 141/158T x DAM588:368T x DAMI
125/154T DAM585:343T
cross Male Parent
Expt.code Program Thai ID
No. Costa Rica ID Type Breeding background
BRD 046 Intercrossing 4 141/158T x DAM588:368T x  DAMI.x SP540 Composite - BM 119 Derivate
125/154T HC129:1009P Derivate

84



EXHIBIT 11
KIGOMA (TAN 544)
TAN544 : 137T x :TAN544 : 180T

}

STH 159

Costa Rica (paper)

Uszwelne Aiqusidounduinsiugaegsond

- U 2534-2544 leugn@nwUsesnnsvesaneiug TANSAd: 137T x TANSA4: 180T w3ovaneiay 159 swauuas
916 uazAWUG TANSA4: 180T SELF visemnelay 117 saudal 905

- ¥ 2546 s1usdeyauazdnidiondunineiay 398T AUy INTVDIAEUE TANSAA: 137T x TANSA4: 180T
uaTFUMINEIAY 88 T 9INUSEIINTURIEEL TANSae: 180T SELF ddnuazAileldidusumieritusaste
Araunazoululasinsuiulsiiuirdiniiiuseud 2 ussfisduauduuasaing inbred line Tnsnswas
fLed (Table 1)

- U 2546-2560 laugn@nwuszynsvesaneiug 159/398T SELF wiienuneian 559aunUag 034 uavaneiiug
117/88T SELF viSevineiay 11 sviauuas 045 (Table 2)

- U 2561 lagnAnwusyunsvesanewug 159/398T SELF visevaneid 398/925T sviauuas 181

Table 1 Performance of line No. 140 and palm No. 102T in Experiment 916

Palm Background FFB BN BW F/B FW M/F S/F K/F oM O/B HI

Number 1st Cycle (ke/p/y) (k) (%) ® (%) (%) (%) (%) (%) (cm)
916b/398T 159 124.3 15.8 10.7 68.4 12.0 76.7 9.5 13.8 43.8 23.0 37.4
mean (61.7) (9.9) (6.8) (74.1) -~ (103) ~(79.2) (87 (121) (@47 (26.1) (215

905b/88 T 117 130.2 17.0 9.1 69.9 12.2 82.4 10.2 74 48.1 28.1 50.8
mean (71.1) (105 S(en)  (725) (127) (78.8) (10.1) (11.1) (45.9) (259) (44.7)

Table 2 Palm Identification of cross No.5.and 11 T self

cross Female Parent
Expt.code Program Thai ID
NE Costa Rica ID Type Breeding background
BRD 034 T self 5 159/398T  TAN544: 137T x TAN544: 180T Tanzania Kigoma
BRD 045 T self 11 117/88T  TANb544: 180T SELF Tanzania Kigoma
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EXHIBIT 12

AVROS
DJongo DJongo DJongo
} } |
sp540 ® sp5a0 ® SP540 @ Bg 489.57 x Bg 489.46
| | | |
Pol 3468T x Pol 3752T Pol 3601T x  Pol 3184P
}
(Same) AP 7/8 23.1107T x AP 9/10.119P
|
BM19 : 4/7 x BM119l: 4/34
|
HC 129

(See Hartley 2™ Edition p. 196-203)
Costa Rica
Pisifera. Testing of HC129 was compared with CHE131 (URT Source) in the 1977 Series. In yield the
crosses with HC129 were 5 percent better than the URT Source, and the AVROS Source procuced progenies
with better oil to bunch (28.2 vs 27.2)
Of the 12 pisifera palms of HC129 tested, HC129:1009P gave progenies with the highest average
FFB yield; 9.19% more than the Dami D x P tester. However, since palm HC129:1056P gave progenies with
better oil to bunch, this plam gave progenies with the best average oil yield; 14% more, than the Dami
tester palm HC129:1009P is the male parent in cross €C1122, an exceptional progeny producing 32% more
oil and kernel yield than the Dami tester: Palm-1009P. gives progenies with shorter fronds than 1056P. Palm
HC129:933T evaluated phenotypically .was outstanding with short fronds were also characteristic of
progenies of palm when crossed to Deli Duras.
Ussellne figudidounduiugameg soid
- U 2534-2544 leugnAnuiUseennsvesanesiug HC129: 933T SELF visenueiay 101 sviauUad 905
- T 2586 swslioyatazAaifondumneiay 49T 9nUszansyesaeriug HC129: 933T SELF Aifidnume
Ailelfidudunetusainsgranmaaoululasimsuiulgsiusunduintuseud 2 ussiiiuduauduuas
#5143 inbred line Tnan1suausiaies (Table 1)
- U 2546-2560 laugnAnuussansvesaneiiug 101/49T SELF videvsneia 1 sviaudas 034 (Table 2)

- U 2561 leignfinwuszansvesaneiug 101/49T SELF visevaneiay 49/86T siauiad 183
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Table 1 Performance of line No. 101 and palm No. 49T in Experiment 905

Palm Background FFB BN BW F/B FW M/F S/F K/F Oo/M O/B HI
Number 1st Cycle (kg/p/y) (k) (%) (® (%) (%) (%) (%) (%) (cm)
905/49T 101 188.1 16.6 19.5 70.5 15.7 81.3 12.5 6.2 44.6 25.6 61.3

mean (71.9) 07 (04 (726 (131 (850 (7.9 (1.1 (d26) (26.6) (47.7)
Remarks : FFB = fresh fruit bunch S/F = shelU/fruit BN = bunch number K/ = kernel/fruit

BW = bunch weight O/M = oil/mesocarp

M/F = mesocarp/fruit HI' = height increment

: () numbers in brackets are progeny means

Table 2 Palm Identification of cross No. 1 T self

FE = fruit weight O/B = oil/bunch

Female Parent

Expt.code Program  cross No. Thai ID

Costa Rica ID

Type

Breeding background

BRD 034 T self 1 101/49T HC129: 933T SELF

SP540

BM 119 Derivate
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