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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 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 1 0. 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 Ill (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
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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 D75 which
displayed bunch number by 7.22 and 6.30, respectively and showed fresh fruit
bunch by 1.86, 1.81 ton/palm/year, respectively could be adaptation to drought
area. Individual selection of female parental palm of family D78 included palm No.
217, 225, 232 and 236 which exhibited average fresh fruit bunch (FFB) (recorded at 7-
11 years old) by 2.19, 2.24, 2.40 and 2.70 ton/palm/year, respectively. Individual
selection of female parental palm of family D75 included palm No. 124, 129 and 141
which exhibited FFB (recorded at 7-11 vyears old) by 2.95,2.40 and 2.24
ton/palm/year, respectively. Individual selection of pisifera male parental palm of
family derived from line 159/398T crossed with line 159/379P included 23 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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Abstracts

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 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 1 0. 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 Ill (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 V. The
results concluded that the 56 crosses (dura x tenera) derived from 23 dura mother
palms, including Deli Dura, Kazemba (African Dura) and Deli-Ekona composite and 17
tenera father palms, including AVROS, Tanzania, Yangambi, La Me, Ghana, Ekona,
Calabar, La Me-AVROS, La Me-Calabar, DAMI-AVROS, Nigeria-Yangambi, Nigeria-AVROS
and Yangambi-AVROS 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. In 2021, evaluation of the botanical characteristics and
agronomic trail of oil palm 3 year olds was conducted at the Suratthani oil palm
research center, and continued evaluation of the characteristics for more than 4
years. 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. Female parents (Group 1) were planted in 2018.
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Study on progeny test and evaluation on oil palm hybrid producing high
yield at different climatic conditions 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 purpose of this selection of VIRSCENS pisifera of the homozygous. For
the development of virescens tenera. Selected pisifera from Calabar, Nigeria and
Tanzania liners. The calabar group has 17 pisifera, Nigeria group has 3 pisifera and
Tanzania group has 1 pisifera. When identification of 21 pisifera by shell genes, One
Calabar pisifera was found with Tenera shell traits. Planting and testing of tenera
hybrids form the calabar pisifera, Nigeria pisifera and Tanzania group of 20 pairs.
Furthermore, to develop a virescens pisifera line that is homozygous for use in

breeding program or commercial seed production.

Uni1 (Introduction)
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2. Werugesy/Aawmes Alaannisuausales (T - Selfs) 31w 17 W
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gunsallunisanfiunimaaes waznsguasnel Wy Je, asedindn iy
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WUUKALATN1TNARDY
PHUNINAaeLUULITG Yin1snaudilesvessuauaz iU NladnEen My

TUsunsuusudgaiugursuidu seudl 3 (Dura Self way Tenera/Pisifera Self) Ugnaiey
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unauazaeugLUveaU aNUNTUTIUINAY 200 Fuseateiug Wull 470 15 Lilefnw)
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voyalsusuluTIgnu
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25U UANIINAaDY
WoNUg 17 Ay wazuiliiug 23 AunfAndeniiioaseanas (13199 1 uag 2) lovins
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1 A

HaufLeiaiudwIuiuNaduwitugLasAndanugIRnuiondnwaniug Taetwbe
wugildannsnaudewnsdudunduazguasunseiveny 8 - 12 fieu Ugnluuas

nadaulud 2561-2564 WeoUrduunduengld 3 Uudsaintgn andunisiuieauazdudin

HAKEN BIAUTENBUNANEN NSRSy RUlnLageasAUsEnauNEaeLasdoyadnyusUsedn
v A a o Y o & s B o | v & 1% °
WURDU MU UULNUTDI9UINUT VU TInUgUIaNUINY 9819Uey 4 U 1Jus1eau 11n1s
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AnLdanaeiugnauazateiuguiilignuaunaiay (Family selection) 31nTUinN1IARAY

weRuguarAuLiugauvannae (Individual selection) dwsulduamudniudgnuauin

A o [

was1 (0 x P) Tud 2564 guasnuisunadrduididulusseseyuianan wisunundms

Uan Winsumudnwausuwnmniell

A13197 1 aneiugurdutiuilddusdiuguesgrannulasinsuiuusanugseun 3 uwlas

BRD 184 185 202/1 uaz202/2

afu e —_ Parent background
i wUag v ThailD Type Origin
Dura
1 184 302/470D  69/912D x 84/941D  (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
x Deli Dura)
2 184 305/497D  68/374D x 73/49D (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
x Deli Dura)
3 184 301/427D  78/193Dx 66/314D Deli Dura x Deli Dura Chemara BPRO x Chemara BPRO
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afu  a _ Parent background
§ 0 ua AR ThailD Type Origin
4 184 308/414D  98/239D x 78/193D  (Deli Dura -Composite) (Chemara BPRO - 1/4 Deli,3/4
x (Deli Dura x Deli Ekona)x Chemara BPRO
Dura)
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  (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
91/1617D x Deli Dura)
13 202/1 282/14D 91/1617D x  Deli Dura x Deli Dura Chemara BPRO x Chemara BPRO
68/374D
14 202/1  278/454D  75/1319D x  (Deli Dura) x (Deli Dura ~ Chemara BPRO x Chemara BPRO
78/193D x Deli Dura)
15 202/1  227/229D  KB/68D x 65/239D African  Dura x  Deli ASD Costa Rica x Chemara BPRO
Dura
16 202/2  238/752D  94/941D x  (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
91/1617D x Deli Dura)
17 202/2  275/1066D  6/314D x 69/912D (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
x 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 ASD Costa Rica x Chemara BPRO
Dura
21 * 269/472D . 75/1319D x  (Deli Dura) x (Deli Dura  Chemara BPRO x Chemara BPRO
67/521D x Deli Dura)
22 * 306/3148D 66/314D Deli Dura Chemara BPRO
23 * 242/244D 79/339D Deli Dura Chemara BPRO

e * Ugnnaaeulul 2565

A13197 2 aneiugurduihduildluneiudvesanaunulasinisusuugeiugseuil 3 ulas

BRD 181 182 183 194 203 wax204

a6 TWa . Parent background
4 TRANUG
7 wUag 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
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19U S Parent background

Do

b7 RIGN g Type Origin

4 182 4/1075T DAMI - (DAMI x SP540 Composite - (Composite x BM 119
Derivate) 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 f x 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) - (Composite - SOC302 Self)- SOC302 Self
Yangambi

12 203 2/496T Yangambi - Yangambi x SOC 302 Self - SOC 302 Self x BM 119
SP540 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  (Composite - SOC 302 Self) - (Nigeria x
x SP540 Derivate) BM 119 Derivate)

17 204 3/395T (Yangambi x SP540 Derivate) (SOC 302 Self - BM 119 Derivate)-
- (Nigeria x Yangambi) (Composite x SOC 302 Self)

N135USZIAUANWUZNINTITINEAS

dieurduinduengls 3 Dluld vinmsiivdeyanisiaiaiuls nandn As1en
3 ! = (Y 1 2/ IS o a (Y L4
aaAUsENEUYRMEA1Y Aalilasiuegrnles 4 U v nisusziliudnuugnunueiiInggu
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1. Maasgaule Weegurauindu 3 U dndnvauen1sasyaulasine Uazaseny
A8n139e3 Corley and Breure (1988) lngvinisianisiasaivlaunasiugilusesiu fil
1.1 fuily Suiadlerduiueny 3 U lagldmlun 1 dJusun malui 1

winedeslulul ilugesrduaziadayaui) dnaunituazanevesiugossuay 3

(%
v vV 4

A (Meenudreuazaurveniely) Ingldluiiegussununinatswemialy Auinaiade
LLaz@méf’wﬁﬂmﬂuﬂaaﬁmm LLaxﬂméf’mﬁ’l correction factor 0.55
1.2 anugawnunisly Sudadieeny 3 U lagldniddun 1 dangensuily

goefilauunuma (lowest rudimentary leaflets) fauanganvosinumisly (tip of rachis)
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- AMUNzaY - MsAaNa (%)

- YUnNaLRaY - wWasnuenan/ua (%)
- nEa/na (%) - ialw/na (%)
- Yrdu/sUBenuanukie (%) - Ygiw/sUdenuendn (%)

- Undu/vMeany (%)

4. Yayadue lawn anvazinuniviaiugnssy ndlude dnvasveawailugs w
\wes fduesn dna Wudu wenanlidoyaein1sniinanlsn 1359105190 TTURse 1Tl
Tuiinlimuszegiiannnmun waensufufnuieslag Auenudeanuuulfifiau wu

nsUgnaeunastuiinbiluayatuiinUszduuas

nstuiindaya

1. mawSaivln Wid iuilu anuemwnumsly fuiiwidawnuma $1uau
yslundial

2. HAKARLAYDIAUTENOUNAKER

3. eRUsENOUNZaTY Usznousie Aungate nisaana (%) viminwalads
Waenuenan/ua (%) nzar/ua (%) elu/ma (%) ursiu/Wdenuonutis (%) s/
Waenuenan (%) thiu/mzans (%)

4. Snudufivanseinistude

5. inWEIDINA JUNTINEATY

nsATIEdaya

nanaesidunsAnmaeiusunduidfuiasiiusuasroniug Tussduusseng
waziusrenuludnuaei1eg laun nandnuazesrusenaunanan 9IAUsTNaUNTaNE A3
Wwigiulalunny legyinn193ese RS ufsuAURANANTENINANUTININTFIUNTY
Ayinsinuwas (@douazanz, 2544) nsdnwiszfuaeiudilonsuaudnvuzuaz
Fen mvesateiug (Family selection) wazifioninugndosusiugdivinnisitasigsien
Lﬁmwummgm (Standard devition SD) Lﬁamwmsmzmmaﬁauﬁ LLazﬁﬂUfgjmi
fnidensesudiu (Individual deviation) fifldnuaizdrunamisnsgwlldlumsudngnea
foly

nIAnERNWINLEAIY iendnwmdniuggnuaumiues laldvaninasiguieniu

UIATFIUYBL SIRIM : 1R 5g1uvesan tuidvanavnssulsemaulalie (Standard

o«

a | [

Industrial Research Institute of Malaysia) Ine1d4oyatadsedation 4 Yaadeduy

[
v 6 v

WudeiunIsAndenienug ondnwuaniuganuaunues) Al

¢ v A Y v ¢ - a & o ¢
Lﬂmsmu']ﬂig']uﬂ’l’iﬂﬂLaaﬂmuwuquu@i’l (D) LwaNaﬂLuaﬂwquﬂNﬁuLﬂLuai']

32



1. Handnnza1gan (Ugnluiuimangay) 150 Alanu/mu/Al

2. wewAnnyansan (Ugnlulufivanganiunany) 130 Alanu/mu/Al
3. Wasnuendn/ua >65%
4. Thihu/waenuenusia >55%
5. nga/wa <35%
6. Ursiwmeane >16%

winewis Andudosidudlagdmviin %W/ w)

v ¢ 4

nagiNAsgINNSAREINGUuWaRUSAEWET (P) ianAnuAnuganNaNWLLDT

9

[

1. ldduduRdmesfifdnvarernisinunfiil osnaudeunesainwaudonde
(Inbreeding depression)

2. lifuguiidmesifornslsaludned1sgulss (Crown disease)

3. LifuduiAmlesiinund awdeansinaeuduiusindaiusdisiios 3 ¥

4. ddnsduvedenandiiilegs
Jononluiidnwrveinonnying

2 s

AWUEHNTINTUNUS

5.
6. 1l q
7. liifidnuarein1svingng B v3e Mg 08193ulLse
8. \usuidnesiauysalluilsauaziuasuniu
5ELIAIATNNTT SuAURIus RausaTAN U 2563 Augaiauiueeu U 2564

anuianliung AudIfedrauiidugiugiond
N13NARRLN 1.3 NsAnwuazAnEanWaRuguINUgaNN1IHENLAETT Intercrossing

danldluntsneass
1. wiliuggsnlaannnisuaudiuiug (Dura Intercrossing) 31131 20 fug
2. Werugmues /Ao Mlaannswaudiuiug (T/P Intercrossing) 3117w 15
v 6
ug
3. gunsallunsaifiunisveass wagnsauainel wu Yo arswniiindniviivway

Y IS

fngiiy aunsadlin Jadenisnde winivaguiududuy
a. Yagaunsailunisiiuifeanandn Tan1siasgiiuls aedUsenaungaluwaznis
Uuiindeya
WUUWAZITN1TMAReY
TNUNUNITNABBIMUY RCB T 4 91 F1uu 16 du/uiasdes tngldgnuauasnugs

a & v & A a a ¢ . .
51U WUNUUIIUIEY HAaN1TNAABIIINNITIATIZUANLNLUTUTIU(ENalYsSis of variance)
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AATIEMUTHUTBUAMUUANFAIITEN @8 US 19 DMRT (Duncan’s Multiple Range

Test)

ad a wva
20U UANTINAADY
MNsHaNtINsENINUIVS o sEnIenguiug AunauazuiiugaInUszyINT o

wugndadentulusunsuuiuUseiugeun 2 daanaunigludunoiugdnua 15 guay uay

9 Y 9 Y

waiiugIUIY 20 Araulaeds Intercrossing (1197197 3 Wag 4)

wunidu 2 ngu

80 1s

udt 120 15

naui 1 vewwdurauudunannisnaulaeds Intercrossing 1uIY 15 Wug

oA v ¢ ¢ % W ayw Y] ad . ° Y]
ﬂfillcl/] 2 LLlIW‘UﬁqUqaﬂuqmumlﬂﬁ]’]ﬂﬂqﬁmﬁMWUﬁjﬂEl')ﬁ Intercrossmg JMUIU 20 WUD

1%

& A
NUN

s

9

M13197 3 Useianeugurdunnduainnisnaulagds Intercrossing

Parent background

ANEL Thai ID
Type Origin
1 (139/520T) x (101/49T) (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)
4 (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)
6 (122/1446T) x (140/102T) Calabar - SP540 x Nigeria - (WA11 Self x BM 119 Derivate) x
Yangambi (Composite x SOC 302 Self)
7 (140/102T) x (139/520T) (Nigeria — Yangambi) x (La (Composite x SOC 302 Self) x (L7T Self x
Me - Calabar) WA11 Self)
8 (159/398T x 117/88T) x (Tanzania — Tanzania) x (Kigoma — Kigoma) x Nigeria-( 2/1301T x
(105/65T x 136/71T) Calabar-( Ekona x Ekona) 2/2311T - 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
(159/398T) SP540 Derivate) x Tanzania  Derivate) x Kigoma
11 (141/158T x 125/154T) x (DAMI - (DAMI x SP540 (Composite - (Composite x BM 119
(139/520T) Derivate)) x La Me - Calabar  Derivate)) x (L7T Sel f x WA11 Self)
12 (140/102T x 112/427T) x ((Nigeria-Yangambi) — ((Composite - SOC302 Self)- SOC302
(114/197T) Yangambi) x Nigeria Self) x Calabar
13 (125/154T) x (139/520T x DAMI - SP540 x (La Me - (Composite x BM 119 Derivate) x (L7T
122/1446T) (Calabar x SP540 Derivate))  Self «(Nigeria x BM 119 Derivate))
14 (132/1415T x 140/102T) x (Yangambi x SP540 (SOC 302 Self - BM 119 Derivate)-
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Parent background

QLGEY Thai ID
Type Origin
(112/427Tx 132/1415T) Derivate) - (Nigeria x (Composite x SOC 302 Self) x (SOC 302
Yangambi) x (Yangambi - Self - SOC 302 Self x BM 119 Derivate)
Yangambi x SP540 Derivate)
15 (159/398T) x (159/398T x Tanzania x (Tanzania — Kigoma x (Kigoma — Kigoma)

117/88T)

Tanzania)

a wa 1w & s 3w aa .
M1319N 4 ‘US%']WLLﬂJ‘WUﬁqﬂWaﬂiuquu"ﬂqﬂﬂqiwaﬂiﬂ?J']ﬁ Intercrossmg

Parent background

ANEL
Thai ID Type Origin
1 (98/239D x 67/521D) x (Deli Dura Composite x Deli  (Chemara BPRO - 1/4 Deli,3/4 Ekona
(KB/68D x 75/1319D) Dura) x (African Dura x Deli x Chemara BPRO) x (ASD Costa Rica x
Dura) Chemara BPRO)
2 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chernara BPRO - 1/4 Deli,3/4 Ekona
(75/1319D x 78/193D) Dura)] x [(Deli Dura) x (Deli Dura  x Chemara BPRO)] x [Chemara BPRO
x Deli Dura)] x Chemara BPRO]
3 (98/239D x 67/521D) x (Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona
(KB/68D x 65/239D) Dura) x (African Dura x Deli x Chemara BPRO) x [ASD Costa Rica x
Dura) Chemara BPRO]
4 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona
(78/193D x 91/1617D) Dura)] x [(Deli Dura) x (Deli Dura  x Chemara BPRO)] x [Chemara BPRO
x Deli Dura)] x Chemara BPRO]
5 (98/239D x 67/521D) x [(Deli Dura Composite x Deli (Chemara BPRO - 1/4 Deli,3/4 Ekona
(91/1617D x 68/374D) Dura)] x[Deli Dura x Deli Dura] x 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
(78/193D) Dura)] x [Deli Dura] x 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
(68/374D x 73/49D) Dura)] x [(Deli Dura) x (Deli Dura  x Chemara BPRO)] x [Chemara BPRO
x Deli Dura)] x Chemara BPRO]
8 (98/239D x 67/521D) x [(Deli Dura Composite x Deli [(Chemara BPRO - 1/4 Deli,3/4 Ekona
(79/339D) Dura)] x [Deli Dura] x 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 xChemara BPRO]
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 BPRQO]
11 (KB/68D x 75/1319D) x [(African Dura x Deli Dura)] x [(ASD Costa Rica x Chemara BPRO)]
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Parent background

ANEL
Thai ID Type Origin
(78/193D x 91/1617D) [(Deli Dura) x (Deli Dura x Deli x [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 BPRQO]
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 BPRQO]
16 (75/1319D x 78/193D) x [(Deli Dura) x (Deli Dura x Deli [Chemara BPRO x Chemara BPRO] x
(KB/68D x 65/239D) Dura)] x[African Dura x Deli [ASD Costa Rica x Chemara BPRO]
Dura]
17 (75/1319D x 78/193D) x [(Deli Dura) x (Deli Dura x Deli [Chemara BPRO x Chemara BPRO]
(78/193D x 91/1617D) Dura)] X[(Deli Dura) x (Deli-Dura . x[Chemara BPRO x Chemara BPRO]
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 BPRO]
19 (75/1319D x 78/193D) x [(Deli Dura) x (Deli Dura x Deli [Chemara BPRO x Chemara BPRQO]
(68/374D x 73/49D) Dura)] x [(Deli Dura) x (Deli Dura ~ x[Chemara BPRO x Chemara BPRO]
x Deli Dura)]
20 (68/374D x 73/49D) x [(Deli Dura) x (Deli Dura x Deli [Chemara BPRO x Chemara BPRO x

(78/193D x 91/1617D)

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

[Chemara BPRO x Chemara BPRO]

52ULANANTIUNNT SUAUATLS Woaunatal U 2563 Augamounueneu U 2564

aonunaniiunig Audideurdutdiugsugssnd

N1MARBIN 1.4 N13IIVTINYINUFNITUUIANUT Eleais guineensis 1inan15UTuU5e

v ¢
ug
9
denldlunimaaas
1. wlasl 1 weuguraudunannsnanlaeds Intercrossing (BRD 046) 1u3u
12 9itug #ud 60 3

9

Ly

ugNIMNIANNISNENRUGIAETT Intercrossing nqud 1 (BRD 032)

2. wUasil 2 wain

[
6 A

17U 8 WuUS Wuh 41 19

]
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3. wUasdl 3 wiiugnnlaann1snaniuglagls Intercrossing nauyl 2 (BRD 042)
WU 15 Wug wun 59 13
4. wasf 4 wiiugasnlaannisnauiuglaeds Intercrossing ngud 3 (BRD 052)

U 4 WUS WuA 30 13

]

5. wUasil 5-7 iewudiniues1/Admes) $1uan 16 siug (BRD 034 045 uag 061)

uit 200 1

s o

- uvaafl 8 wiiugeen S1uau 15 g (BRD 033) fiudl 150 13

s o

i
6
7. wiasil 9 wiviugesn S1uau 38 siug (BRD 121) fiudt a6 13
8
9

[ [

- uvaafl 10 Wertugimiues/Rdmesn $1uau 40 Wug (BRD 122) fiuil 64 1

q

=

- uvasft 11 wihiugnsn S1uau 3 g (BRD 123) fiudi 26 13

LUUKAZITNISNAADY

WURIN 1-4 IIWEUNISNAABILUU RCB &I 3-5 91 917U 16-20 du/wiaseday Tagly

v
< v ¢

anuauas g ol wiugilSeuiieu ulasi 5-8 Yanlagliidion anesiugay 200 fu uuas

9
(%

1 9 Ygnuuuldiie aneiugay 20 du uuasn 10 Ygnuuuldds aneugay 30 du uuad

11 Ygnuuuldlien anesiugas 195 fu

BUHUANINIAGRDY

andunsufUdguasnuideiiosmiumuuziivensiinmsinens waztuiindeya

Y
2/

anuENNFUgIN NMRTRUle nandalazesAUsTnauNaNan a1eiugUdNTuns 75

s 1 A

a1eiug loun angiugnenlaainnisnaulagls Top cross wae Related cross 594 39

9

Y o & 1ay vy aa .
areiug argududnlaainnisnaulaeds Dura self, Top cross, Introgression wag

Intercross 533 36 @etiug Wun 500 135 o AudIdeuauingiuasugssnd

1%
o

gad 1 (wlash 1-4) wotugurauudunlaainnisnaulaneds Intercrossing 9114

q

I Y A

12 g (BRD 046) fiu# 60 13 wiiugasiurauundiuilaainnisuaulagis Intercrossing

9
nau?1 99u3u 8 Wug (BRD 032) Wud 41 15 wiiugasuraniniunlaannisnaulagis
& d

Intercrossing Nu#2 31U 15 Wug (BRD 042) Wuil 59 15 uasuaiiugasiurauindunle
INMINEULALTT Intercrossing NGy 3 31U 4 Wug (BRD 052) Wui 30 13

v 6

YAl 2 (Wlasdl 5-8) Wottudimiues/Aamwes1 91uu 16 Wug (3 uuasmaaad laun

9
1% '

BRD 034 BRD 045 BRD 061) #iufisau 110 15 21gurduisiu 9-10 Yuaznguusiiugals

INNISHANALEY (D-Self) 91u3u 15 g (BRD 033) Uanluiieufiugigu 2546 31uiu 11

s

aetiug U 2547 91uau 2 aneiug waglul 2548 91uau 6 aneiug Tnevinisuananeiug

9
[ % 1%
Y

winsazUsEa 200 Ay FIUIUVEY 3,252 fu fiun 143 13
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yafl 3 (WUasil 9-11) vievusimues/Admes) S1uru 40 Wug (BRD 122) Wudl 64

3

o

13 uazuidiugnsn 91w 41 sWus (BRD 121 uag 123) fiud 72 15 uazwdiugnsnlaainns

HANNUGlAETT Intercrossing §11au 2 Wug Wit 100 13

v =K }74
nstuiindeya
1. NanAnnzangansany vinisiiunetastaivinnzaslusuiisndon Tunun
WAULAE

2. UNZAERRUY YUTIUIUNZAIELAaLASITLAULAEN

5L NTIUNTT SUAUAT Waunaal U 2563 Augamaunueneu U 2564

donuianiiunis Audideunduiugsugisnd

N13NAaaN 1.5 nrsnagauiugurauudugnuauniidneainlunislinaningevas

1Asen1sUTuUsaNugaun 2

Fanlglunisnaasy

1. gnean Wes 176 198 uaz 207 gnnaNgsugsondl 1 uag 2 (As1sil 5)

v v A

2. gunsallumsaniiunisnaass wagnisquasne wu Jo arsinlimdndviivuas
fngiiy aunsallini Yadeniswde winivaguiududu
3 U

&t & o a o a a ¢
. UﬁﬂaﬂﬂimsLUﬂqiLﬂ‘ULﬂEJ’JN'ﬁNﬁG] mmiwiﬁym‘uim NAUTENBUNZANYLALNIS

)

Uuiindeya

M990 5 undaniunvese-waiiugUaNngy

deiug  Uszdd nauWug uaaiian
wiWug  wWewug WG Wanug
176 84/341D X 125/154T  Deli Dura Dami-AVROS Chemara BPRO Composite-
BM119 Derivate

198 (ST7) 78/193D x 159/398T  Deli Dura Tanzania Chemara BPRO Kigoma

207 75/1319D x 159/398T Deli Dura Tanzania Chemara BPRO Kigoma

ST1 C2120:184D x IRH Deli Dura  Calabar Chemara BPRO WA11 Self
629:316T

ST2 DAM564:693D x HC Deli Dura  DAMI Chemara BPRO Composite
133:1288D

KUULAZASNITNNABY
TUNUNITNAFBILUY RCB &1 4 91 9113U 16 Au/uiasgas agunanIsnaadann
A19ILAT1ERANNLUTUTIU(analysis of variance) AATIERUTIUABUAIIULANA1TE I

maﬁuﬁ:/?jmau 1% DMRT (Duncan’s Multiple Range Test)
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WMIZAUNAT Ugnnageuaras 176 198 wag 207 lagilgnuaugsnuwg)isnd 1 uas

1 !
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EN

Weesy AudITenasWaluinisinyasnuesay Nuiulamaaosag 20 15 wagld

v
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uiiuengld 3 Indeaindgn andunsinuifeiwastufinuanin ssrusznounanin n1s
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USuugeiugunauingiy

MWNTSYAULN Nanda 8IAUTENOUVDINEZANY WazeIAUTENBUNINLAL

e
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[eyamd
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D¢

Suiindnuusdseiiusdug Wusedu muuuuunumesumaaesUulssiug UGy
1. nmssydvle

dloogurduiifu 3 Dluduly Sednwasnaasydulsedazafmmiing
984 Corley and Breure (1988) lagvinn1sinnisiaseiulausiazenay 31U 20 Ause
uwasges feil

1.1 Wuiily Buindeunduintueny 39 Tagldmdud 1 Gudunu malud 1
manedanddulng Affludesriduazasafiud) faarunitawazanueniveduges
$1uu 3 4 Teeldlufleguszanafnansvemnsly Auwudieds wazausesuuly
doniavin uazAMAIBA correction factor 0.55

12 anugnunumsly Guiaidlenny 3 Y Tagldmslui 1 faangediuily
gouflauLNuNI9 (lowest rudimentary leaflets) falanvanveawnunisly (tip of

rachis)

=Y

1.3 Wufinthdaununis Sutaidenny 3 9 Yarmuntie uazenuarwinuesiiy
ununeNsin Yaidumiafendu fogeiiFuiluges vedauunumidlui 1

1.4 p1ugs Yandausnidenny 6 U Tngldnnslud 41 Hugrueausninnuga
nitududshumisnsdud 41 uaglulsoluinnnugeniniiufu () Sstumismnady
7l a1 (n)

ISR

1.5 Fuaunatusiiy vineasesmuieiiniglun 1 ludusnuazvideitiomnd iy
° A a X | =
FUMILUMANILluwsas
2. HANAANZANUAR LaraIAUsENOUNANAR
o a 2 A a oA s 8 w A 2 a v o <
Adunsiiuiieanandaiiodauindueny 3 Unisudellamnunseunisiiu

oA
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HanAnnzateansialssiol nandaveansanavauniud a1y 4-8 U Iuiuvganasenusel
Iuunzaesielisiel Inunsagavay wavivinneangniovesgnaluudasy

3. p9AUsENaUNEaNy

v
£ 1 L3 1 [

duiegrmzarsUrauinduainudazaneiug Wuvzareiiauyselundlufiuuanse

lsaviany fuag 3-4 neaesel vIsusaziuagosdnuiy 10-15 neargsoulasdessiol
Wunendanzategnuaned @unnandinasis 1-5 na) srusaunzalslrduinduiigy

[ 1 a

Frg19nulannassluniazui dedi9g193as1eiiuasiduduifudenzane o

(3 o

HosufuRnmsianeittuaudideirduihiuasug ol duneunswdendedns iy
Au3En1sves Ooi (1978) TneAnduesifudlaotimin uwagldnsyuiumsadmisunulng
75 Soxtec S?qui’fayaaaﬁﬂizﬂaummaﬁﬁﬂm USenounlg NTUNEany n1saana (%)
dhninnaade Waenan/na (%) nvav/wa (%) welw/na (%) ddu/iddenuis 96) thdw/
Waenan (%) 1hshu/mezane (%)

stzmanduns Bududud Weunanau U 2563 Augaitoutusneu U 2564

Ao a fa o ¢ o o s o fa v A a fa o ¢
A21UNALUUNIT @Jum%ﬂ’lamumu?jﬂwgiﬁ’lu ?:JTUEJ')T\]EJWGUa’JULGUENT]EJ @Ju&l’ﬁ]ﬁ]ﬂqam

1%
%

Wunsel uagAudldouazimuinisinunsnuedany

4
o o/

nMmaassil 1.6 nsadanazdnidendureiusurduirduiifinafudideoquazgnidy

(Virescens) wil

Al luntsnaaes
1. L%aﬁuﬁﬂsimmémfwﬂu
2. gunsallunmsaiiunisnaass wagnisquasne wu Jo arsnlimdniviivias
Angiiey aﬂﬂsaﬁmm Jaduniswde wasiivmguauiuiu
3. a@qﬂmmﬁlumimummmawam Tansiasaiule ssaUsEnoUNTaNsLay Tuvin

Y18
Y

LUULAZITNIINAADY

nsfnulnelgnuastuiindeyadusesiu wagnseuiunisluiesuufinis

a wva

BUHUANINIAADY

a

1. d15799Aunengu Nigeria Calabar Uag Tanzania NianwuggnHTeINHIUNS
A Y | Ao
AnLRanaN Uz e

2. @3199nWaNTEIanguul Deli Dura iU Pisifera ¥a3nangy Nigeria 914U 3 fiu
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3. afungulszannsilamlesuilednidenienadiBeawst :innsuanfesvesium
wesifiAnadile) (WawAngs) ngu Nigeria Calabar uay Tanzania 88198y 5 fu WARLLAR
AnAL puadunduazUgnauuas S1uaudu 20 deulasdos 3 91 lnsdndenaindeya
@uﬂwamﬂ%'uﬂqaﬁuiiauﬁ 1 uag 2 ﬁﬁwamamgq fumuesiudeyananin wavesuszneu
HaKdn N19L3aAule LavdnyueUsedniuguesdiunaidnesn Tngadunisdie
paddu Tun nswSeuiiuil nawfeutantgn n1sugn nislénssudBidvun n1sUfdR
auasnwvudulumumdninins tuiindeyansisapivlnzudenty 3 U nsifuiien Gu
ooy ¢ Yiduiily \iudeyanandnuazesduseneunandnseiilasetetien 4-5 T n1sifi
fegamyaneEuiloainsnifunandnliuszanueny 4-5 lusuly danfufegiaandud
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NslRTyLAvlalAazANaL 31U 8 AudswUalgey nuisn15vee Corley and Breure
(1988) il
1.1 Wity Budafleurduinidueny 2 U lagldnislui 1 10udunu mnslud 1

winedemstuluil ilugesrdnaziadydui) Tanuninsazaiusveslugossuiu 3
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a lngldluneguszuuiinarswemisly duiuduaie uazaumeduiulugesiavun
WAzANAILA correction factor 0.55

1.2 anugnwnunislu sudadieeny 2 U legldnislui 1 dnangensuiilugesy
lauunuma (lowest rudimentary leaflets) faarganveswnumialu (tip of rachis)

1.3 Nunvthdaununie Suiadlesny 2 U JaAun1e uagmunuanveaiiuwny

v o do T o A S a o | =
NINTIn Tndiuvdaiieniu Aeanisuilluges vadlauwnunlun 1

1.4 auas aassusnilentsy 5 Y tagldnislun 41 WWugiuasausninainugeann
fufudeiumianiglun 41 uaglulieluinnnnugaaniiuiu (A feiunidanigdui 41
(L)

1.5 Fruumasluiiy viesemuneiinidtun 1 Tulusnuaziisaiiomnt dudiuiu
msluisdulunsas seud

2. HAHAANZAIUEN LaLRIRUTENOUNANER

°o. A =3 a a < N Y o < = 1Y O

AfuNsNuigINandn N15NUAeIAMTUATEUNISIUNEINN 15 Tunaeniid
agesaillos nMsiudeyauminvgalean, SuunEaIs TIUTIMLAZAUINTIYAVDIANAY
A199) TuanwagmolUil nandanzatvannenunel nanannsavdannelsnel nanannyaney
dnavausus 01g 4-8 U Suiunzangsedusiel uaunsangsialsnel Tuiunsangazay
fawsieny 4-8 U uavihvdnnzaisinfevesenanluusiasy

3. 2aAUsENOUNEAY

Y 1 3 Y J [ A= d' L3 ay 1 =

duintmeateUrdudiduainusiazaneiug Wunzaenauysalunaliliuuamie

15AYa1e Auay 3-4 Neatenal NIowiaskilatgasdnulu 10-15 neatgsanlatsoanat

'
1

Wunendanzatsgnuaned (@unnaniinasis 1-5 wa) sausunzalsurduinduiigy
fegadiesuJuRinsdunreuniswieudieg1s adunuisnisves Ooi (1978) lnefAndu
s & & H @ v v % v oa ax = v 3
wWesiwudlagumidn uazldnsruiunisadmiduiulaeds Soxtec TadayaniAusenau
neateNAne) Usenaume AMungaty n1siana (%) Wvinuaiede Wisnan/xa (%)

nEa/ia (%) welu/wa (%) Undu/iddsnwiie (%) disu/iudendn (%) undu/veans (%)

5ELANANTIUNTT SUAUAT Waunaal U 2563 duganaunueieu U 2564
aonunaniunig Audideurduiniugsug sl

NaN133euazaAUIIeKa (Research and Discussion)
N15NARReN 1.1 nsAntdananauUraudndiy lasansusuusanugseun 3

1. mMsfndengnaufnuiNaveusalunuguuziin
lassnsiilafmdenanansnululasainififeusuusaiuglusoui 2 Nlvinandn

neargaawarinduge 39w 1 Anan Ae Unduirdudnay 173 (Deli x Calabar-AVROS)
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Wlevesusesiusiunsuivnsinumsiduiusuugd duan 173 Tdanmssautuseinoul
g 73/49D nqu Deli Dura fiuvieug 122/1446T nau Calabar-AVROS lutll 2544 Taguyl
fiug 73/49D dannisdaidensiugsmaneian 49D Faldainnsnauseninaanewug C34:
156D ffu DAM563: 391D wazvieug 122/1446T ldandnidenduvaneiay 14467 Tale
INNITHANTENINAGTUT IRH629: 316T (Calabar) iU HC129: 1009P (AVROS) U 2445-
2546 snfiunsnanudaseniaziundiundiningu uarugnnnaeugnax 173 Saufugua
U (uvguay 198 Fateuldzumssuseaiuiusonuangsugsend 7 1l 2553) loed
fusgnuaugmugsed 3 Wuiufioudiou u guditeududhifuasugiond senind
2547-2548 auasnwaunaneny 1-2 U wazduiindnuaeusedniug seninad 2549-2560
AnwnazUsziludnunen1anIsinens ﬁuﬁﬂ%’mﬂaé’ﬂwmzmqmimwwawﬂémﬁ;ﬁﬁu
sioiiles 1y 3-14 U Yuiindeyanandnvnzauan osdusznaunandn sadUseneunzats s

WSLAULA AURUULRUNWITEUSUUTIRUgU T
ANYALLAY

1. nandnnzanoangs lrinandsmzansanadetisety d-11 U 4.1 fusioldsiod gand
annaNgsen$sil 3 dddinanannzansaniade 3.4 dusielinel Anduiesar 20.4 (m519dl
6)

2. Wosidushifusenyansgs fudfusonzats 27.0 wWedidud iafisunindnn
nnsafina s (Oil extraction rate : OFR) 23.0 Wosidus Anunandnursiufu 952.2
Alansusalssiel gendiudgnuaugsiugistil 3 Sesar 21.9 uazganiniudgnuaugsnugs
571 7 Sovag 3.14 (137371 7 uag 3)

3. anwaznadiUFonuennuILaEnEaIue gaNiNagNInTEIuLAEHUSgNHAY
g3 3571 3 wazgnrangIuy sl 7 Inefildonuenansona 87.6 Wesidud uasiingan

sona 6 Waslusd (115199 2)

A13199 7 udUNzany nandnnzatean waziidnnratgaie ludisety 4110 @
2550-2557) veaUauuiugnan 173 lWiguiilguiugnuanasug s 3 uag

s a ‘:4' fa o ¢ 8 o s a
QﬂNﬁﬂJ?jiqﬂaiﬁqu 7 wquaawﬂwamumuqawgiﬁm

. $uouneats  wanAavzanedn  uwidnvzats (219 9T)  wawAanzanwdn

L (mzane/du)  @Rlanfudadusiel)  @ElanSusionzans) (Fusialisad)
173 13.9 181.6 264 4.1
anHaNgIug ol 7 14.5 200.5 24.2 4.6
ANHANEI 351U 3 13.6 150.9 20.5 3.4

fU7: AALUaININ BSTMULATAMY, 2558
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A3197 8 BadUsENOUNZAaTBIdY 81y 5-7 U (T 2551-2553) vesUrdunuguan 173

USvuieuiugnuanasnugisnil 3 uasgnuaugsnugisnd 7w audideuidy

WNTiug I8y 5574
v

Waenuan nean  Wielu wWaan drdusa  Udusre  Usluee
WNa/  UULHA

@jwau ) foNa  FONA FBNA  WBNWIS Wian wWianuen wane
Nnzangy n.
(%) (%) (%) (%) Wi (%) dn (%) (%)
(%)
173 127 11.3 87.6 6.1 6.3 56.3 65.8 42.4 27.0

gnuawgs sl 7 696 93 797 92 111 500 652 409 238
gnuawgs gl 3 734 100 840 97 63 558 653 434 267

U7: AALUadNIen assmULaYAMY, 2558

a a a % v a s % @ a ~ )
M99 9 Nawam‘ﬂzmﬂaﬂLLazmaNamumumwﬂmﬂmmumuﬂwﬁu 173 Wsgungunu

anuaNgse sl 3 uargnuanas w3l 7 (U 2550-2557) NaudITeunay

(%

Wnsiugseg 5571l
- BNIINTANAIN NANEAUNIY wWedidudiUieuiiou
. NaNAnNEAIEn .. .
AN o A 15991 ¥ Unausu NUANNEN §1.3
(Ausialssial) o s v
(%) (AlanSusialssiat) wazeg.7

173 4.1 23.0 952.1
AnHANgIYYIeNT 7 4.6 20.1 919.0 3.6
AnHANgIYYI5NT 3 3.4 22.7 780.8 21.9

4
o

wnewe: ¥ nandniiiuuduavldannisdnnuiuadasnsatinveddssuadaihduidy =wWesidusiiiiu
fianganex0.85

U7: AaLUadNIeN asTMILaTAMY, 2558

AT 2 dnwaEnEaty anvznakaznminvIangluravesURNTugNaN 173

2. nMsvagauguaNUdul Tasen1susuugenug saun 3
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nsUfudgeiusUndininsululassnsuiuuseiugseud 3 uwlamssdueudy 3
svuy Kol

svugil 1 U 2559-2564 1umsAmdenusiiugguaswousimuesiduneduain
LLﬂaqianauL%aﬁuqﬂiiu QREGHRNGIAGH u,azmiﬂqﬂmmaauﬂmauméuﬁﬂﬁum&; 021

v = Y

szeedl 2 U 2565-2567 Junisugnnedeugunduiiiueny 3-5 U Guiindeyanis

Y

Wsiulanaznslvinanan

1
o w L=

svefl 3 U 2568-2570 Wunsdgnnaaeugthdmintueny 6-8 U Juiindayanis
Wiiuln Mslvinandn uazAndonanaumisiu

Uaguudunisusuugeiudirduiniululasenisusul sanugseud 3 seesil 1
2.1 MIfnFaNAULLgIILAZAUNBLNUET

Tud 2559 anfiumsdndenurdudiduguasurduifiumiueslusedudseyns

s Ao

warTefunuUaIuTIdeiugnIsuuasuasitousuU s idnuaenininnuns
warlinandnd sauaiisyAnislignuaufidunnsgiutinunveansuinninnuns T
suiunsugnuasiivdeyaifusedululassnnsusuusesiug seud 2 @ 2546-2558) 91
nsAndenuazUsuliuanNanysainud ausadadiengsle 23 aneius Usenausiens
fildannswansaies 8 aneug 1éun 306/3148 217/1562 219/1543 242/244 203/1606
267/742 236/14 uay 220/439 wazqifildarnnisnautmanesiug 15 aeiug liun
162/543 165/501 199/357 301/427 302/470 305/497 308/414 227/229 238/752
245/12 269/472 275/1066 278/454 282/14 uag 297/3 Amdenmiueslls 17 aneiug
Usgnausemiueiildaniskauiies 8 anestug léun 398/295 102/417 49/86 197/654
71/563 1446/412 520/184 Wag 154/1233 dumeiiudinues lsnnsnautuaeiug o
aeiiug laun 1/481 2/496 3/359 4/1075 5/170 6/207 8/1027 9/908 waz 10/815 lawil

UseiRudazaneiugamisnedn 10

M19199 10 Usyifrunaimiuesuaziuligiflasunisfnideniiensnanexas

UseiRwug
d10u  aenug Wa-u furvaavio-usl ngu unidenuila
WLUas1
1 398/925T  159/398T Self TAN544: 137T x TAN544:  Tanzania Kigoma
180T
2 102/417T 140/102T Self GHA608:504T x C9023: Nigeria X Yangambi  Composite x SOC
73T 302 Self
3 49/86T 101/49 HC129: 933T SELF SP540 BM 119 Derivate
a4 197/654T 114/197 GHA648:147T SELF Nigeria Calabar
5 71/563T 136/71T CAM235: 511T x CAM236:  Ekona 2/1301T2/2311T x
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UsziRwug

d10u  aenug Wa-ul fuvaavio-sl ngu undaniiin
64T 3AR/7239Tx 2/236
6 1446/412T  122/1446T IRH629: 316T x HC129: Calabar x SP540 WA11 Self x BM
1056P 119 Derivate
7 520/184T  139/520T IRH621: 31T x IRH629: La Me x Calabar L7T Sel f x WA11
316T Self
8 154/1233T DAM588: 368T x HC129: DAMI -xSP540 Composite x BM
1009P 119 Derivate
9 1/481T 140/102T x (GHA608:504T x (Nigeria-Yangambi)  (Composite -
112/427T C€9023:73T) x C9023:73T x Yangambi SOC302 Self)-
SELF SOC302 Self
10 2/496T 112/427Tx (C9023:73T SELF) x Yangambi x ( SOC 302 Self -
132/1415T C9023T: 73T x Yangambi x SP540  SOC 302 Self x BM
HC129:1056P Derivate) 119 Derivate
11 3/359T .32/1415T x 140/102T  (C9023T: 73T x (Yangambi x (SOC 302 Self - BM

12 4/1075T

13 5/170T

14 6/207T

15 8/1027T

16 9/908T
17 10/815T
791

1 162/543D

141/158T x
125/154T

159/398T x

117/88T

139/520T x 122/1446T

138/391T x
139/520T

140/102T x

122/1446T

.22/1446T x 129/1426T

79/339D x 63/544D

HC129:1056P) x
(GHA608:504T x C9023:
73T)

(DAM588:368T x
DAM585:343T) x
(DAM588:368T x
HC129:1009P)
(TAN544:137T x
TAN544:180T) x
TAN544:180T SELF
(IRH621: 31T x IRH629:
316T) x (IRH629: 316T x
HC129: 1009P)
(IRH618: 158T x IRH619:
26T) x (IRH621: 31T x
IRH629: 316T)

(GHA608:504T x
€9023:73T) x (IRH629:
316T x HC129: 1009P)
CAM23T7:666T SELF x
(CAM235: 5117 x
CAM236: 64T)

(C2120: 184D x

DAM563:391D) x (CHE137:

87D SELF)
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SP540 Derivate) -
(Nigeria x
Yangambi)

DAMI x (DAMI x
SP540 Derivate)

(Tanzania x
Tanzania) x
(Tanzania)

La Me x (Calabar x
SP540 Derivate)

La Me x (La Me x
Calabar)

(NigeriaxYangambi)
x (Calabar x SP540
Derivate)

Ekona x (Ekona x

Ekona)

Deli Dura x Deli

Dura

119 Derivate)-
(Composite x SOC
302 Self)
Composite -
(Composite x BM
119 Derivate)

Kigoma - Kigoma

L7T Self «(Nigeria x
BM 119 Derivate)

(L5T x L2T - BRT10
x LM8) - (L7T Self

x WA11 Self -
Nigeria)

(Composite - SOC
302 Self) - (Nigeria

x BM 119 Derivate)
2/1301T SELF -
(2/1301T x 2/2311T .
3AR/T239T x 2/231)

Chemara BPRO x
2/1301T SELF



UsziRwug

A10U AeWug

Wa-ual

NNV IND-]

nay
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LUAAINLN

2 165/501D
3 199/357D
4 301/427D
5 302/470D
6 305/497D
7 308/414D
8 227/229D
9 238/752D

10 245/12D

11 269/472D

12 275/1066D

13 278/454D

14 282/14D

15 297/3D

16 306/3148D
17 217/1562D

63/544D x 73/49D

KB/68D x 75/1319D

78/193Dx 66/314D

69/912D x 84/941D

68/374D x 73/49D

98/239D x 78/193D

KB/68D x 65/239D

94/941D X
91/1617D

78/193D X
91/1617D

75/1319D X
67/521D

6/314D x 69/912D

75/1319D X
78/193D
91/1617D X
68/374D

98/239D x 67/521D

66/314D
65/239D

(CHE137: 87D SELF) x
(C34:156D x
DAM563:391D)
(Kazemba) x (C42: 67D x
DAM564: 693D)

(C2120: 184D x DAM564:
693D) x (C42: 67D SELF)
(DAM563: 391D SELF) x
(DAM564: 693D x
CHE137: 87D)

(DAM564: 693D SELF) x
(C34:156D x
DAM563:391D)
(DAM563: 391D x
CAM241: 216T) x (C2120:
184D x DAM564: 693D)

(Kazemba) x (C34:156D
SELF)

(C34: 156D x SOC307:
383D) x (DAM563: 391D x
HC133: 1288D)

(C2120: 184D x DAM564:
693D) x (DAM563: 391D x
HC133: 1288D

(C42: 67D x DAM564:
693D) x (C2120:184D
SELF)

(C42: 67D SELF) x
(DAM563: 391D SELF)
(C42: 67D x DAM564:
693D) x (C2120: 184D x
DAM564: 693D)
(DAM563: 391D x HC133:
1288D) x (DAM564: 693D
SELF)

(DAM563: 391D x
CAM241: 216T) x (
C2120:184D SELF)

C42: 67D SELF

C34:156D SELF
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Ekona x Deli Dura

African Dura x Deli
Dura

Deli Dura x Deli
Dura

(Deli Dura) x (Deli

Dura x Deli Dura)

(Deli Dura) x (Deli

Dura x Deli Dura)

(Deli Dura =~ -
Composite) x (Deli

Dura x Deli Dura)

African Dura x Deli
Dura
(Deli Dura) x (Deli

Dura x Deli Dura)

(Deli Dura) x (Deli

Dura x Deli Dura)

(Deli Dura) x (Deli

Dura x Deli Dura)

(Deli Dura) x (Deli
Dura x Deli Dura)
(Deli Dura) x (Deli

Dura x Deli Dura)

Deli Dura x Deli

Dura

Deli Dura
Composite x
Deli Dura
Deli Dura

Deli Dura

2/1301T SELF x
Chemara BPRO

ASD Costa Rica
x Chemara BPRO
Chemara BPRO x
Chemara BPRO
Chemara BPRO x
Chemara BPRO

Chemara BPRO x
Chemara BPRO

(Chemara BPRO -
1/4 Deli,3/4
Ekona) x Chemara
BPRO

ASD Costa Rica

x Chemara BPRO
Chemara BPRO

x Chemara BPRO

Chemara BPRO x
Chemara BPRO

Chemara BPRO x
Chemara BPRO

Chemara BPRO x
Chemara BPRO
Chemara BPRO x
Chemara BPRO

Chemara BPRO x
Chemara BPRO

Chemara BPRO - 1/4

Deli,3/4 Ekona x
Chemara BPRO
Chemara BPRO
Chemara BPRO



UsziRwug

d10u  aenug Wa-ul fuvaavio-sl ngu undaniiin

18 219/1543D 69/912D DAMS63: 391D SELF Deli Dura Chemara BPRO

19 242/244D  79/339D C42: 184D x Deli Dura Chemara BPRO
DAMS63:391D

20 203/1606D 78/193D C2120: 184D x DAMS64: Deli Dura Chemara BPRO
693D

21 201/742D  77/132D C42: 67D x MARS59: 113D Deli Dura Chemara BPRO-

Serdant -Chemara

22 236/14D 91/1617D DAM563: 391D x HC133: Deli Dura Chemara BPRO
1288D
23 220/439D 67/521D (C2120:184D SELF Deli Dura Chemara BPRO

2.2 NMIAUANEY
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Tngfmupanaud1useniwigaiuriamiuesiieaswanas (0 xT) Aniunisiagligud

[y

GEUENIERY

[y

UINLUBTI9E19U0Y 2 auiug wastniuaTbfavalei ugiuaiugs1oeng

Y Y

A
Y
4 v 6
Uy 2 angmiug

l
o Lo g o My i Y =
Tmuaﬂwmmw‘uqu %ﬂﬂ?iﬂﬂﬁ@ﬂﬂiﬂuf\]ﬂ@lﬂ%ﬂ%u@ 56 ANEN AIATTNN 11

M990 11 M3FudnansznIdulliuggTLasaunaiugniueTvaserauU Uy 56

ANEL
U3z
ANEY wai "o N&Y

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
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UseIa

ANEY wai 1) nN&Y
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
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
a4 301/427D 6/207T Deli x Calabar
a5 305/497D 6/207T Deli x Calabar
a6 282/14D 6/207T Deli x Calabar
a7 236/14D 6/207T Deli x Calabar
48 162/543D 9/481T Deli x Ghana-Yangambi
49 238/752D 9/481T Deli x Ghawl-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

2.3 msm%aml,ﬂaaﬂgn
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Tud 2559 WisnsAndonaneiugidgsuazangiugiomue AT MUARANAY 39
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< P o 9 Al Y] & = a o a o a
wazinuageannaslinsunnateiuglul 2560 ndwinduissudiliunisdisiuasinniy
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MRl 4 dundnUiduinduguaniilaannnisiandiusenIduiuge s way

fudureiugimiuesluszeyoyuIanan

2.5 nMsUgnnAdaUANEY

3

Ugnvngeuenawa 56 Anay WIsuisuiuiuganuaugsugionil 1 wudiuzdin

1 =

IsnlAssnsnsusuUssiugsounl 1 uay gnuangstwg i1l 8 fusuuridilsanlasenis
MsUfuUssugseud 2 dudunisugniafaiSeuseslutated 2562 Tagaununisvnaes
WUU RCBD utaifiu 4 naw uslaznguil 3-4 €1 91w 16 du/udastos Sun 11 utas lu
fufivtanun 250 19 fail

nguil 1 Uszneusne wawmadeu BRD191/1 BRD191/2 BRD191/3 uag BRD191/4

Ugnnaaaugnaui 1-19

ﬂfjui?‘i 2 Usgnaume uuaamageu BRD192 U@Jﬂmaaugjmauﬁ 20-38

nauN 3 Usenaunie wlaswedayu BRD193/1 BRD193/2 BRD193/3 way BRD193/4

9

UgnnaaeuaNaui 39-77

ﬂzjuﬁ 4 Usgnausiy wuamaaau BRD201/1 wag BRD201/2 Uqﬂmmaaugjwauﬁ

= v v ¢ 5 o 1 = ' = o W
A 5 nsUgnaunaduiiuguaasuUamageu Inawssuvauugnan 50 wu. (n) niawiiurue

Auna (v) uardeusiunavigmitedesiunisiagvemy (a)

2.6 Msguasnw

Y

nsUgnnaaeueNaNNg 56 anax anliunisniglinmsendeuiny uaslidemudng

o w

ALULIN99nsNAITINSNERS Inelul 2561-2563 auulrduusiuietyesnin 3 U nam
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FuigsoulausumenIsiana wagidndynseninaaniens@anuasadl Jagduliey
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unshugnuawileny 2 U

BRO191/2
TNBEUAHENH 1-19 S77 2

S 498 Au 22 14

’

191/3

VRNIUANMER 1-19 9 3

HRD 20141 BRO 192 ;
v-.n:owoj;muif 48-56 Ve aoURKEOE 20-28 I AGE AN bl
U9y 498w 20 P13 1,298 Au50 14

B8R0 193/3
vnRUEKA 3907 €171 3
w182 A o 4

-- o RO

M 6 MegnulamaaeunatluiunvesrudideUduntugs vy iont

n15NAaRsN 1.2 nsAndenwauiRudUduniufildannHEaNAELNaNITRENNER

]

Wug

n33TeUfuUgIRudUdusuldinsdadenuuuisasadulssend (Modified
Reciprocal Recurrent Selection) fanwil 7 Usznausie 3 Sumou Taun

Fumeudl 1 masaun tud ﬁﬂﬂﬂL%@Wﬂﬁ:%mﬂiz%’miﬂi’l UsEIN MU T/ N
o9 (Dura population uaz Tenera/Pisifera population) 2M4LHUNITNAABLUY RCB ld

Weeni 3 91 Pwrusulivesndt 16 dussuUasdes vsedndunsugnaneiuguasfiny
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U M3fmdonyszluainasiuduasfuiusiRnnMsNAsEIY (Family selection
and individual selection)

Tunoudl 2 nsadguanuagnisaasuiugn (Progeny test, DXT) Lagnsiiia
Usgnsauviaiuguiiuguesdnay

Tumouil 3 NMswdnuaniuganaaumues (DxP) lnen1sraufuuiiugyiags1ain

[y

aeiuguliuiunaiuguiladinesanaeiudrisvesgnuaualauiun1sAaden Lie

[y

HANWANTUS NNAUNLLDT

[ [y

nnaasall Wuduneun 2 neldlasinsideusulsaiugurduiiu seun 3 1u

v

nsAnwaeiugnenlseRulsTvINTHaARanAuNilanyues dusyifinislignuaunauauy

¥ <

AINNINTFIUVRINTUIDINTNEAT arenugekitilunaannIsfinynazAnidonainany
punAdunstudianfgiulasinsidedsulseiugunduiiduseun 2 @ 2546-2558)

TReiNSAIUNULALNANISANY A9

Cyclel

Dura population Tenera/Pisifera population

| sl

Dura Intercrosses Dura self Progeny-Test Tenera self Tenera Intercrozses
Dur. l’l 3 -
- °l arents Tenera Parents
election Selection
l »| SeedProduction | l
Dura Population CyclelI Tenera / Pisifera Population

T

A

Dura Intercrosses Dura Selfs Progeny-Test Tenera Selfs Tenera Intercrosses
»| Seed Production |
Dura Parents Tenera Parents
Selection Selection
v Cycle III l
Dura Population Tenera / Pisifera Population
Dura Intercrosses Dura Selfs Progeny-Test Tenera Selfs Tenera Intercrosses

\d

Seed Production

3
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MR 7 wugiituneunsusuuseiuguidungu TagTBnnsdadenuuuiaasadulseend (Modified
Reciprocal Recurrent Selection)

3

U 2559-2561 yin1sAnLaeneiuguasiiiug (Family selection) lngn1sAnLaen

]

Wugwouarhy TN suANaNTRAIUNANES B9AUTENOUVRINANEN BIAUTENOUNEANY

s

wazan vl UsEIiu eI sgu Worugududundmdendiuiu 17 aneiug

]

1&un anesiugnuneiay (ine No.) 398 102 49 197 71 1446 520 154 1234 5 6 8 9 Uz
10 uagAndunsAndenudiugurauiiu 91uiu 23 ateius loud aneiugvangiay 301
302 305 306 308 217 220 297 219 203 236 201 245 282 278 227 238 275 162 165 199

[

269 uaz242 573 40 anWug Antudnidenduiifiduaindseainsvesudazaeiug
(Individual selection) Tngl@idnidonduneiugannuszvnsaneiudwenlidnuwazaudy
UAMLUDTY NUBLAaTAY 925 417 86 654 563 142 184 1233 481 496 359 1075 170 207
1027 908 ua815 uardnidenduntiusfinvasfiduainusseing léun vaneiavdu 427
470 497 3148 414 1562 439 3 1543 1606 14 742 12 14 454 229 752 1066 543 501 357
472 3148 uax204 AWEFU (M3NIARLINT 1 uay 2) aedurieunldviinismaudaies

¥ 1 v 6 v 1

WoNTIUIUAUNTRES A8 UGBULUIA YauzRedfuiunaRudLazAuwliugilaiingg

9

aSeanautnUgnnaaeuIugn/UTsuguNoARgNNALTA

U 2561-2563 YanAnwiusznsudiuguaznoiugnaudiies guasnuisunaiely

1-2 U wazTunnanwazUssanny

2N o,

(%
o

U 2564 ﬁmsnLLamJizLﬁuﬁﬂwmzquﬂ‘wmam%LLazé’ﬂwmzmamﬁmwmtﬂmwﬁu
Tusuundusduy

awsnfiony 3 U wasinudeyasieilosedatos 4 U

Y Yy v
v a o =

el TupaunIsAnwIlinUeNlutAeIte iU NAMABNANNIIAREBNAERUGND
Lifazndnudanugazfiansauiniunanisnadauiugn (based on progeny test
performance) tilalagnuauiugn awnsuviaudiug Aslunisiiuduiunewliuglagns
wandes ineuguazuliuginisiiuduudusaziiunisadasiugduiuse Wosnw
AUATIVEITNYAENITUINTIN  UazAniondunflaunIuinaeiinIgIuaINUTEeINTan
asudloaslHduduuiiudniasuneiugdmsunisudnudaiugannan nedunounisugn
Anwaneiugnetaviaitzinisugnlutisaniernunmmeaeuenas iivelvinuneusiiugi
v a o Yo o ] [ = Y 1w & Y vy
anginFoundniuglaviuiininaunanisnaaeuiugn Wunswseusunioiuguasuliuglll
Anunseulaglifawinissenisuanlua (@351 uavane, 2558) NMINAaeIUTENBUMIY 2
1 U dﬁl
GRPENY

4

duil 1 uUauinugnlaannn1snansates (Dura—self) 39w 23 Wug

9
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nguil 1 §1u9u 19 1ug 4 uasmaaes BRD 184 185 202/1 Ua202/2

- uuaedl 1 BRD 184 41unu 5 Wud fvaneiavaneiugiad 302 305 301 308

]

waz217 aflunmsuanluieuiueney 2561 31U 1,448 fu fuiisan 65 19
- utasdl 2 BRD 185 $1uau 6 Wud dvansiavaneiudidl 189 220 297 219
203 236 uar201  sdlunisUgnluifeungedniou 2561 S1uau 1,256 i uiisan 60 13

- uUasdl 3 BRD 202/1 Fuau 4 tud Suuisiavanewuddad 245 282 278

q

waw227 anllunisugnlufieunsngiay 2563 91uIu 648 Ay WU 30 13

[

- uUasdl 4 BRD 202/2 $1uau 4 Wug Svsnelavaneiussedl 238 275 162

wa165 anliunisuanhuiieuiuensuy 2563 91u3u 904 iy WuisIw 40 13

s o L7 § A

W UEAT1 97U 4 Wug Munulgnd 2565 F1udu 4 Wug i

nguil 2 ,
vanelauaneugiail 199 269 306 wag 242 $1uru 800 Fu Huflsaw 40 13

dialgnaneiiuduinsaeiugasumuunenaneld Ussuia 180-200 duseaieiug
= ¥ 1

53 5,856 fiu #uisn 275 15 andlumsduiinteyausiasiu iveiuseuiieudeyasienuiu

v 6

wnainsgIuilidusundiuglunisndaudaiuganueu

BRD183
BRD182 :

Ry BRD181

BRD191/2

\

BRDI8

kil ne) adr fy 4y g
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BRD 20111
vl 2035 LBR0. 18440

R BRI E PN

BRD185

WL L

AWl 8 ulamieTiusHALAILEY (BRD181 BRD 182 WaLBRD 183)
wazlaiiugUnay (BRD184 wagBRD 185)

'
wa a

WearneRugnvinn1sAnuiuse TN Tuaned1e wasiumMIAnEanuIanedITy

g & v

v lidnsasyAulaunna iy A9tuIslinud I dunazaeans1uTayaniuns

Y

(% [
[ 1 A =

a a i o & oA ° o A o A =g
LQﬁQJ]LC‘]UIWSU@\TLL@aSWUﬁqLW@uqiﬂﬂﬁgﬂa‘Uﬂ']iﬂﬁLa@ﬂWUﬁ ﬂaWQﬂ@WUWIUU\T%aﬂUmg

::l' ¥ [y [ 4 s:l' a a % a o Q‘ < v a
WWeesiunsduaTzAuaaielglunisasyivlalazadiimandn Sruunisluisndudul
FoN1AVAITIUIUNITANNIADN  ANSUNUNNLNFALALNIIASHTUIANaIsoLan Twnilen
I [ d' o v @ d' I3 9(; LY ]
WudnwagnilinisiiuineImsluuiaudnduiekazasain

¢ A

HaN1sANwIaIeRUgLnT wudl adweInisluvesrauinfuwiiuggsilaain
nsnaNles 818 3 U wudn waliiuganewug 305/497D 203/1606D waw236/14D dAy
g1msluladegeeglugie 252.8 - 255.6 lwuuns luderusat diuaieiug 220/439D

297/3D waz219/1543D fvdluduniraneiusdu oglutns 168.9 - 178.4 wudiwns ituilly

q

wut wiiiuganesiug 302/740D 305/497D uaz236/14D Slituiiluganitaneiusdusglurag

2.1-2.4 @9NUNT

v '
) a

A ° | a J A v oo
15199 12 AN87190U uuluges Auftu 19U 1) warNuNnuIFnLNIUN19YD 9

%

Usznsuraudnduniiugeswausies 01y 3 U (U 2564) Ugnneaey 974

wUaanaaed BRD 184 i Audideunauuidugsnugiond

saudas  @eWu§  avwenane suauludes wuilu dudivdhda
lu (w.) (lv) (A331.) WAUNS
184 302/740D 240.2 204.9 24 4.5
184 305/497D 252.8 206.5 2.2 4.8
184 301/427D 236.4 219.4 1.7 3.8
184 308/414D 226.6 202.3 1.8 3.9
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184 217/1562D 212.8 2119 1.2 3.0

185 220/439D 168.9 177.1 1.7 3.3
185 297/3D 178.4 170.5 1.4 3.2
185 219/1543D 174.5 164.4 1.3 2.5
185 203/1606D 255.6 187.9 1.9 4.3
185 236/14D 254.6 205.0 2.1 a.7
185 201/742D 222.4 212.9 1.9 4.6

[

dauil 2 uwlaswaugiiléiarnnisandales (Tenera-Self) S1uru 17 a1eviug
wuadu 6 uuaslaun uuas BRD 181 BRD 182 BRD 183 BRD 194 BRD 203 wag BRD 204

[

uwUasdl 1 BRD 181 §1udu 3 aneiug dvunolavaneiusesil 71 102 wag398

Asiunsugnluiouriuensu 2561 91uu 561 fiu wuiisau 28 13

6

wUasdl 2 BRD 182 913U 2 anewiug dvsnglavanesiugacil 4 uazs audunisugn

9

Tudeunguniay 2561 S1uau 511 fu fiuitsau 25 13

6§ v

uasil 3 BRD 183 41w 5 aneiug fvaneiavansiugsed 49 197 1446 154 uaz
0'ls

wUasl 4 BRD 194 91uiu 1 angiiug dvanglavangiugeaad 1 andunisgnlu

]

]

520asHun1sUgnludeunsNg 1AL 2561 31U 1,694 fiu fiufisou 8

WouNgAINIBY 2562 91U 187 AU Wunisw 9 13

[

wasfl 5 BRD 203 $1uau 2 aneiug fnaneavaeiugied 2 uaze dudunisugn
Tudeufiguisy 2563 $1uau 303 du fiufisi 18 13

wUaafl 6 BRD 204 Fauau 4 anovug ﬁmmmamawﬁuﬁ:ﬁaﬁ 8109 uway3
fuiunisugnluieudiquiou 2563 S1uau 736 #u Muftsaw 35 15 S

SougnanefugeimiuesAsun LTl Ussana 150-200 duseanesiug e
ununvaaestneUgnlaifisn sau 3,992 #u Mufisan 195 13 dudunmstufinfoyaudassy
WeSeuiisutoyaesuiuinamimnasguitltidudureiuglunsuansdasiuggnuas Tu
1 2564 tufindeyanisataiuinvesiuronansaessny 3 U namsvaaodail

arugnansly ooy 3 Yesurduhdureiudildannnisuansiies nui we
fiug ma181av 102 (Nigeria - Yangambi) farmenmisluladoannnitynateiug 271.8
wuRng fdwaulugosuingn 102.5 Tugessondly wasifuiluedsgedn 2.4 m3a
wins fuflusnndsdisenuannsolunsaiisomnsteinadensaiyiulnlussesusnyes
Undunisfu sesasnldin Wostusuaneian 71 (Ekona) farmenimisly S1uauluges way
fuiluiade 2453 wuRiums 93.4 Tudessendly wagl.9n919mns AuaRy Hewugnay

Fisvnsludulann saneiay & (DAMI - (DAMI x SP540 Derivate) Wazinea 5 (Tanzania —
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Tanzania) tugeny 3 U fanuemimsluiede 154.1-154.4 wuiuns wasdunluniees

T979 0.8-1.1 ANFIUAT (AN597 13)

M135999 13 N19asuAvlnveslssrnsUrdniduniauesnausales 818 3 U (U 2564)

UgnvnaeusviauUaimaaed BRD 181 BRD 182 UagBRD 183 o AudiduUla

thifugsun$ond
e GIRIEK AgnNUg Aanuemety uauluges ity
CHD) (v) (A531.)
181 71/563T 245.3 93.4 1.9
181 102/417T 271.8 102.5 2.4
181 398/925T 201 84.4 1.7
182 4710757 154.1 66.2 0.8
182 5/170T 154.4 68.5 1.1
183 49/86T 200.4 77.6 1.7
183 197/654T 183.9 80 1.7
183 1446/142T 167.7 72.4 1.3
183 154/1233T 176.5 74.9 1.3
183 520/184T 198 72.2 1.8

N13NARRLN 1.3 NsAnwuazAndanWanuguinugaNn1saulaeds Intercrossing

WanugU1aNUIUAINNTIHENTAETF Intercrossing

nsAnaenWeRugU RNt TuUes/AaWeTNLAIN1THANlAeTS Intercrossing
< o o & 1 aa 1 [y v § A ¥ ' @
Wunisianeiugnensruvedlysunsun1susuusenugseoud 2 uwandiunguiy

= 9 i ° ' - 1% I gy aa & o
FIUALBLARINIIIN 3 T 15 Anas ielildaneiuglndnddnvaefmuvuwagyiinis
Andoniugniianwasfielfduneiuddmiundnguanlunisusulssiugseuil 4 lneas
Ugnaugurduihduwenidu 2 ngu

nguil 1 uuas BRD186 Anilun1sugniioungminiey 2561 91U 7 guay Wud 50 13
Tnefiunduinffugnuangsugiond 8 was 9 WuiudilSeudieu vhnsduiindeyaaudfinig

1 v 6

a a 1 4 a a 5 1 = L3
mamwLLasLﬂmaqmﬂmmaaﬂauﬂqﬂ LLaSGUEJ;JUamiLﬁ]iiyJLG]UIGWNLLG]EJ’WEJ‘ 2 U wanuguau

9

Uuann1suaulagds Intercrossing 31U 7 eran Wi 50 13

1. (139/520T) x (101/49T) 2.(136/71T) x (101/49T)
3. (114/197T) x (139/520T) 4. (159/398T) x (125/154T)
5.(159/398T) x (139/520T) 6. (122/1446T) x (140/102T)

7.(140/102T) x (139/520T)
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lnefunduuniugnuaugsnugisd 8 uay 9 WuiugwWiesudieu Buiudeyanis
Wiyiuladeurauuntueny 2 U Tud 2563 {Wulusn

ngud 2 viewugurduuiunnsadlagds Intercrossing 31W3U 8 Awax LAk

1. (159/398T x 117/88T) x (105/65T x 136/71T) 2. (159/398T) x (136/71T)
3.(112/427Tx 132/1415T) x (159/398T) 4. (141/158T x 125/154T) x (139/520T)
5.(140/102T x 112/427T) x (114/197T) 6. (125/154T) x (139/520T x 122/1446T)

7.(132/1415T x 140/102T) x (112/427Tx 132/1415T) 8. (159/398T) x (159/398T x 117/88T)

714 8 ANANDYTENINNTUANSENAUNAIAUALULYIYBINTIIMNITINYA T Idene

wipuUgnasuas uazanunswlsuiunda miuniswisawlasdmsulgndnulul 2565

nauN 1

e

1. audanisnennuazindivasiuluudasiaudgn

afiunsiwssrauananeninuwaziaivesiulunuatnaudgn wuin iuiusou
wilsrunse dannudunsa-an 6.36 BunSetng 1.51 wWesidud Usinumeaedaiiu
Usglewid 3.00 fiadnfudedlaniy Usunalnunadeuiiuaniuasuld 1220 fiadnfuse
Alan¥u Usinauani@euiiuani deuld 205.0 dadndudedlandy faseazidunlumsed
14 Feaushmamenmeessiuiivndinitudesnts emdunduiviitounmafumiesnni
40.0 Wesidud fia1arudunsn-ang 4.20-5.50 dun3eing 2.50-4.50 wWosidud Usuu
vioaladaduusslond 20.00-25.00 fiadnsusedlaniu UTmalnunaBeuinaniudouls
100.0-120.0 fadn3useilandy UsuiauuniiFeuiinanidasuld 75.00-100.0 fadn3use

Alansy (Paramananthan, 2003)

a wa ~ a ! fa o ¢ b W ¢
M19199 14 all‘UmV]’Nﬂ']EJﬂqWLLagLﬂﬂJeﬂaﬂﬂusLuLLUa\‘iﬂ@uﬂqﬂ tu @um%ﬂﬁaa\lmuug{ﬁiﬂ{]i

=
81U
ANUANIINIBAIN auufniaad
_ _ - Usua Usua Usua
Usunew Usinar s - aunsy Y da o 4 a4
- 4 AUy . Woawasamdu  TnuvaWeun  wuntileun
N8 fuwmiler  neuls . g . 4 v 4
NIA-A9 Useloil waniasuld wanwagy
(%) (%) (%) (%) v
(un./nn.) (un./nn.) I@n./nn.)
60.2 15.8 24.0 6.36 1.51 3.00 122.0 205.0

2. daganisiadeyiiuln

Toyanswsaduladudeyaniugiuresnisdndonnguuszeinswenug wailean
WA YU oMUY/ Naes N9 Fedewalilin1siaSyiulaiiunneneiu fsduded

[ I d' v v 1% a a 1 1 v & A o
ﬂ’)?ll%']L‘LJ‘U‘VI"US{E]QQWiWUﬂayja@WUﬂWiL%inLWUIGIGUENLLG]’QMNE]WU@ LWE]u']vLUUigﬂ’e]‘Uﬂ'ﬁ
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fndonveiusmuinusivesnisiadeniudifietmeiugnardlullulassnsufulsarus
luseudl 4 uazdeqlu Mnmafuduiindeyaniayivlmesiuniewusundinisiuanms
wanilaes Intercrossing naudl 1 $1uau 7 auaw Tasdundutitugnaaugsugfond 8 uas
9 Huiuiusuifion Buiudeyanisaiadvladeunduiiuey 2 9 1ud 2563 1Hul
usn wavesn ANl

2.1 auenndlu wuth weusUduTuannananlags Intercrossing fleng 2
9 wdsUgnasutas guaw (114/1977) x (139/520T) fiaauegramaslududian 156.25
Wwuans Seduniiudiieuiiou dudnandug Sanusnmdueglurag 162.37-187.47
WwURLNS (AN51971 1.3-2)

2.2 $1uanlugos wuin siewugurduinuainnsuaulngs Intercrossing fieng 2
U ndaugnasuuas guay (136/711) x (101/a9m) fisnulugesunniian 87.74 Tu Fannndn
fugSoudiou drugnandu funulugoseglutg 70.09-84.39 T (M afl 1.3-2)

2.3 fiuiilu wuih siewusUduthiuannanaslagds Intercrossing o1y 2 T nds

s

Uanasuad euas (159/398T) x (125/154T) TuAlugnian 1:37 a1519105 BannIiug
Wiguiieu diugnandus dnunlueglugag 0.94-1.33 ars1auns Gaiunluiinasienis
o (4 d' o [ a a d‘
duaneikasieazanemsdmiunsasaiule (115190 1.3-2)

2.4 FUANTAARNUNIE Wu31 Weruguduniuannskaulneds Intercrossing 1
919 2 U ndsugnasuuas guau (139/520T) x (101/497) diuivthdinunumsiesiian 4.25

a = v v ¢ A = | i ‘:1' ad &4 v oo | |
MITIUBURALAT FatdeendniugiUTauiiou diugrandue) Inunnidaununisegluylg
a & & A Y < 1 [ r-:ll V1 d'

5.51-7.19 MTALURLNT Feiunvihdnununisuadniiiadonisiiuneslading (m1s1ei
1.3-2)

2.5 Iuundluniamun wud weugurauuiuainnisuanlagds Intercrossing 9
918 2 U naaugnawlad guas (136/71T) x (101/49T) HI1urunisluviavunuinian 27.78
nlu FanndiugilIsuiiieu denaudue) duiunslunmunegluyi 25.02-27.03

alu (15197 15)

3. nanannzangUauuLy

'
| a

WorugUdNUIuIINNSHANlAETS Intercrossing 1918 2 U MnAnausulinanEn

9 Y
NEALAELAULIgUIEY 2564
dl o ! d’l dl dg, dl 4 s o 5
M19199 15 Aue1Inslu Swnuluges wunly iuivindaununig Suaunsluniavue
wagiiuily vesweugUdutuaIN1sHaulngdd Intercrossing Nyt 1

(BRD186) 2 Augideunauingiuasugisnil

GUGH Wanug U 2563 (21g 2 V)
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17

avmes  swaulu wwiilu dufiuthde Shwaumie
naly oy WNUNY Tuttaviun
(wa.) (v) (M34)  (ms.ea) (lv)
1 (139/520T) x (101/49T) 162.37 70.09 0.94 4.25 25.61
2 (136/717T) x (101/49T) 165.99 87.74 1.33 6.18 27.78
3 (114/197T) x (139/520T) 156.25 74.43 1.17 572 25.75
4 (159/398T) x (125/154T) 175.06 79.46 1.37 7.19 26.92
5 (159/398T) x (139/520T) 162.38 73.05 1.09 5.87 27.03
6 (122/1446T) x (140/102T)  172.49 78.80 1.17 5.51 25.23
7 (140/102T) x (139/520T) 177.49 79.33 1.33 7.19 26.55
8 ST8 161.37 79.41 1.15 6.22 27.00
9 ST9 187.47 84.39 1.27 5.66 25.02

Muil 9 ulaseugundundunliainnswaslagds Intercrossing o1y 3 Y

1 = 1 U

nguil 2 viewugUrdutuINNSHENLAEIT Intercrossing 31W3U 8 Awaw LAk

1. (159/398T x 117/88T) x (105/65T x 136/71T)
3.(112/427Tx 132/1415T) x (159/398T)
5.(140/102T x 112/427T) x (114/197T)
7.(132/1415Tx140/102T) x (112/427Tx 132/1415T) 8. (159/398T) x (159/398T x 117/88T)

2. (159/398T) x (136/71T)
4. (141/158T x 125/154T) x (139/520T)
6. (125/154T) x (139/520T x 122/1446T)

1719 8 ANANDYTENINNITALALATEUAUNAIMIUAMULUIVDINTHIYINTNYAT LI

g1gniouUgnasutas uaganiumsiweuiund miuniseseuulasdmiudeaunaias

Uanluwd 2565

winugUaNUIiuaINn1NaNlaeds Intercrossing

nsAmdenuinugUIduniugs9laInsnaulaeds Intercrossing Wun1sinane

v s 1Al ! % (% s PN 14 ! Y J !
W“L!ﬁqLLll‘VlﬂLﬂucﬂaﬂiﬂﬂmimﬂWiﬂiUU?QW‘Uﬁﬁ@‘U‘VI 2 HINANVINNGUNU ITUIU 20 AGE

FgaziBeanen1T1eil 1.3-2 Welulaaeiugludnidnwvausfiudu wayldivendngnasly

N15USUUTIRUETaUT 4 1ngagTenian1sQuakALInSENAUNAIMUAILLEINYDINTUIYINS

nwns Widergneudgnawuas (1mi 1.3-2) uaganduniswssuiundmiunisaiey

wlasdmsudheaundnasgntudl 2565
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=] v v R ¢ 8 o aAvy aa .
AN 10 (ﬂlmﬁ’]LLMWUQUW&MUWNUWI@%Wﬂqiﬂ\laiﬂﬂﬁnﬁ Intercrossing

N15NAARIN 1.4 N1559UTINBWUFNTTUUNANUNSIUY Eleais guineensis iNaN15UTUUF
L1
wug

wUasonugurduurdunainnisuanlnedd Intercrossing (WUasf 1 BRD 046)
Swau 12 Wug wud 60 15 Iredugiuesidiuiu 9 du/iug MlunisAmdentdiune
fuglulsunsudsuuseiugiiauinduluseun 3 wenanllguasnyinUadiaiiugnsmlaan

Mswanuslagds Intercrossing Ngudl 1 (BRD 032) nguidl 2.(BRD 042) uagnguil 3 (BRD

052) IMUIUTI 27 g Wu 128 15 Bedluuainsluuuas BRD 032 9113 3 fu/fiug wae

¢ a1 v A

BRD 052 113w 4 du/iug iniunisdndenididusinuglulusunsuusudgaiuguidy

]

Wdiuluseudn 3 wagnudnvaginiiaulaludurieiugluwdas BRD 046 Marunsauunly

Usglonilunsusudsaiugluewan

wasil 5-8 vievuginiues/Aamesn $1udu 16 Wug (BRD 034 045 uay 061) fiud

200 15 BRD 034 waBRD 045 MieWusimuesuvasay 4 du/fug Akunisdadenldiiu

fan

woruglulusunsuusuuseiuguanuniuluseun 3 Wenugidwesilunlas 034 91uu 4

9

k' v v 6 [ s

su/ug gnamdeniduneiuglunisndnudnaiug BRD 033 fuiiuges 91uau 15 fug

]

[ ]
1 s o [J ¢ a 1 v oA

wuf 150 15 fudwudgsmandiesdnuiu 8 du/mMug fuunisdmdentdiluuiiuglu
1 U A

Wswnsuusuugeiugurauiniuluseud 3 uazuidgsdiuou 8 Wug gndnden duuniiuglu

Y

4 1 a [ A

a [ o v o v I 1
mwamuamwquﬂmau LLAZLHWUTUNULEY 177 97UU 100 AU NEUNITAALAD LU

£ a s IS
WuﬂUﬂﬁiNamgﬂNﬂmﬁi’WQiﬁ’m 10

4
¢ ° & A

wUasl 9 usiiusnsn S1uau 38 Wus (BRD 121) Wudl 46 15 wuin usiiugnan
#194 D.079 Tnandanzansaniaduazan 5 U infign 3.24 fuselidel sesasnfe D.067
fnandnnzatoaniade 3.20 fusioldsel wazuaiiug D.086 Tnandnnzarwanindetiosiian
1.11 duselidel larmdenduniiugilusieduainnisinszidoyanandn dnuasnig
duguuaresAusznoungaty 191u3u 93 fu anunsaldusgleviluniunundaiugnauny

suusiugluseun 2 erguinnd 18 U
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[y

uwasil 10 WeWusimiues/Aawes) S1uru 40 Wus (BRD 122) fiuil 64 13 nud

a

suvaiug T.5.115/197 dnandanzarganiade 6 U aian 1.53 dusialssel sesmwunmenuy

Y 9

s

wewug T.5.123/588 Inandanzatvaniadowindy 1.39 dudelided uasduweug
T5.108/78 way T.5.109/307 finandnnzaisaniadetosian 0.10 furelided n1s
RTIRERUTILANANTY WUBT) wavildnes Tuussrnsneiugaunaminsdunyinudy
ihifu Taemsswansafidanunasiafidines s1uru 272 du Aadufesas 19.30 v

uuunUgnnmun waglarnifeniiieldUsslovilunundniugluouan

[ o

wUae? 11 wiwugns 91w 3 Wug (BRD 123) Wiuit 26 15 wudn ualug D.078 &
Handanzateanade 5 U wnfian 3.59 du/ls/A sesasunfe D.084 Inandavizarsaniady
2.69 fiu/l3/U uavualiug D.075 finandavzanganiadedosiian 2.21 du/ls/U ladeyanis

WSHUlILATHARANEAUEALAY AT IZVIBIAUTENOUNEAN 8 VBLINUGATY T1UIU 38 AU

] < X o o« 1 4
f191940 16 ﬂ’ﬁLﬂ‘Ui’J‘Ui’mL‘UBWUﬁqLLﬁ%ﬂWﬂ‘UUi%IEJ‘U‘U

fdiul sauas AngnuguIiLaTNg
n1sUSuUgaNLg NUHNAANUS

1 BRD 046 140/112T, 112/132T, 141/125T, -
159/117T, 139/122T, 139/139T,
140/122T, 105/136T

2 BRD 032 162, 165, 199 -

3 BRD 042 227, 238, 245, 269, 275, 278, 230, 245, 295, 278,
282, 291 286, 282

4 BRD 052 301, 302, 305, 308 -

5 BRD 034 159/398T, 140/102T, 101/49T, 132/1415, 129/1416,
125/154 125/154, 159/398

6 BRD 045  136/71T, 122/1446T, 139/520T 122/1446T

7 BRD 061 - -

8 BRD 033 306, 217, 219, 201, 242, 203, 242, 203, 218, 202,
201, 236, 220 228, 177 292

9 BRD 121 Andondusesiuindeyadnuaenadugine

10 BRD 122 dnwauzdrfgmanisineas saufumsldielemnelianansiaaeunisnss

11 BRD 123 puuguarAnEenAuiANe

Gl'li']\‘l‘]a/‘i 17 ‘U'%mmazaa@maiﬁuﬁmwiaﬂé‘lu‘ﬂ 2559-2564 wuag BRD 034 045 way 046
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J3unuazeaandsy 2559-2564 (Usunaunds/vaon)

WoWus wAmgnwau 2559 2560 2561 2562 2563 2564 39

105 an.7 0 0 0 0 0 0 0

122 an.1 1802 1471 1553 514 0 0 5340
125 a0.9 90 1082 1969 292 56 0 3489
129 a5.2 1836 1543 2796 1100 371 1011 8657
132 a5.8 1915 2149 6067 1352 1981 32 13496
159 an.7 4816 6308 4526 265 1777 452 18144

MMIAnILarUIZEUNITRS AU NAKAALAZIAUTENOUNANAA VD ILUNALFILDY

wraskuutuAuLazn o ugHauiesnudiuglulasinsUTuUTaugsoun 1 geeng

unndn 28 U wiesnwudeiugnssulrauiniu uazdaidendusieduiioldlulasinis

Usudgeiuguaznundaiugurduindugnuay ygndnwiluuuas BRD 121 BRD 122 uag

BRD 123 wansandusunudl n15ia3ysiulnvasuaiiuguyas 121 wlwug D.080 dd1uiu

maluiiidluseu 1 Y wndign 33.05 nslu wazuaiiug 0.092 d3uiumslunnniign 49.00

ety TuduvesnnueImislundiug D.096 Iauenatuninign 565.61 lWUAWAT way

R = v N g A Al A A v oo v Qj' Y
LLllWUﬁq D.069 mmm&mmﬂuuawqm LL@ﬂNWUWIULLa%WUWMUWWWLLﬂUWun@UWq@L%UﬂU

5.26 M1310UAT kA 19.56 MTINIURUAT AUEIFU kazuwdiug D.072 Tnunluuiniign

10.11 ®1919LU89 9998901 D.084 Llay D.066 ﬁﬁuﬁ% 9.91 kag 9.65A151BUAT AUAIAU

Wazwliiug D.084 INUNVTNFAALNUNIININTIAR 38.92 MITINIURAUAT (1157197 18)

M13199 18 asUvouanIsiasyiuls wUasTiusiiieiug DURA (wlas 121)

U MUY A2UY17 ity Hufivdisa
o . 19 n9ly sty (m.a1) WAUNIY
A18WUS .
: Tuwiay/

U Wavan (x.) (GERTED)
D.063 27.°7 39.8 5.17 7.59 30.4
D.064 29.9 44.2 4.29 6.85 26.8
D.065 27.7 41.5 5.37 9.11 31.5
D.066 28.1 41.4 5.26 9.65 36.8
D.067 29.3 42.7 4.52 5.92 26.0
D.069 28.7 41.0 4.09 5.26 19.6
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A7UUY AU A13817 wunlu NUNULAA

o . 19 nlu sty (M3.3.) WU
AeWug .
: Tusinay/
U hanun (a1.) (n3.%4.)
D.070 28.2 41.4 3.98 5.73 24.6
D.072 28.4 41.5 5.65 10.11 34.5
D.073 29.1 41.3 4.42 6.32 23.8
D.074 30.3 42.8 4.90 7.69 29.1
D.075 28.9 42.2 4.97 9.01 28.3
D.076 27.7 43.2 4.91 7.45 30.4
D.077 31.0 44.5 4.74 5.89 26.6
D.078 28.5 43.0 5.11 8.25 31.6
D.079 29.5 43.3 4.73 6.29 27.1
D.080 33.1 45.6 4.31 5.98 25.0
D.081 27.4 44.1 5.61 9.00 35.7
D.082 29.8 42.9 5.11 7.00 29.6
D.083 30.4 a2.7 4.83 6.87 31.6
D.084 27.1 43.2 5.57 9.91 38.9
D.085 24.9 39.2 5.01 8.58 28.5
D.086 27.8 38.9 5.16 7.19 32.1
D.087 26.7 40.1 4.80 8.41 30.2
D.088 29.6 a1.7 4.51 6.60 24.2
D.089 29.3 435 4.18 6.39 21.4
D.090 31.3 45.6 4.23 6.30 24.1
D.091 27.7 40.3 4.69 6.73 255
D.092 32.7 49.0 4.27 5.96 24.0
D.093 24.6 39.6 4.91 7.29 31.7
D.0%4 24.5 39.5 5.34 8.32 32.8
D.096 233 36.3 5.66 8.83 32.2
D.097 28.5 40.3 5.16 8.03 28.6
D.098 259 39.1 5.12 8.77 26.7
D.099 27.5 4a3.7 5.13 8.32 27.7
D.067.Tor.10 28.0 42.4 4.99 7.95 26.5
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A7UUY AU A13817 wunlu NUNULAA

o . 19 nlu sty (M3.3.) WU
AneWug =
Tuwinay
U NIRUA (3.) (M9.93.)
Tor.10.P.109 30.3 44.9 4.88 8.29 25.3
Tor.10.Tor.10 27.8 43.3 4.96 197 28.5
Tor.17.Tor.10 29.9 45.1 4.31 6.94 26.5
\ae 28.4 42.2 4.86 7.55 28.5

HANAAVTaIgAnTDLTUTLUAY 121 WUl wilWug D.079 Inandsneaiuaniade 6
U wnfian 3.50 ¢u/ls/U se9a9u1Ae D.067 lnandavzatvaniady 3.43 du/ls/U uasul
Wug D.086 fnandavzatvaniadetesiian 1.30 du/ls/U Inelnandnsiuaevannaiy

fugwinty 2.37 ful3/A (nadt 19)

A151970 19 nandanzatsanurauinduaede (u/ls/A) Anadenanant 2559-2564 wilad

JIUTITONUG DURA (wiad 121)

e Us58 U590 Yeo Vel Ve2 Ues Ve  ade

D.063 0.67 1.02 231 200 3.26 272 3.66 2.50
D.064 0.55 1.13 246 212 272 2.63 2.66 2.29
D.065 0.02 1.12 21 257 318 1.95 2.85 2.29
D.066 0.34 1.09 235 311 296 1.89 4.22 2.60
D.067 0.72 1.9 32 361 436 3.09 4.42 3.43
D.069 1.17 1.19 231 267 3.1 243 3.22 2.49
D.070 0.30 1.07 1.61 155 294 247 2.46 2.02
D.072 0.71 1.57 228 253 4.19 2.37 3.22 2.69
D.073 0.67 1.06 242 296 353 3.1 397 2.84
D.074 0.61 0.85 208 329 3.69 254 3.08 2.59
D.075 0.52 1.25 3.2 24 327 2.07 2.70 2.48
D.076 0.44 1.23 237 281 361 1.88 261 242
D.077 0.33 0.99 1.61 297 254 1.58 2.70 2.07
D.078 1.43 2.11 32 313 439 3.58 3.61 3.34
D.079 0.92 1.98 331 334 445 3.63 4.30 3.50
D.080 0.93 1.64 245 272 339 1.78 2.08 2.34
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D.081 1.56 1.61 236 181 3.11 2.25 2.62 2.29

D.082 1.15 1.86 182 259 292 1.99 242 227
D.083 1.61 2.31 293 306 401 3.11 3.45 3.14
D.084 1.94 1.7 298 197 4.08 2.8 3.19 2.79
D.085 1.68 1.76 278 252 4.05 272 3.25 2.85
D.086 0.28 0.69 1.48 155 1.78 0.83 1.45 1.30
D.087 1.18 1.41 267 158 279 1.68 1.59 1.95
D.088 0.45 0.64 184 1.66 2.38 1.04 1.94 1.58
D.089 1.15 1.51 29 211 325 2.52 3.37 2.61
D.090 0.77 1.56 252 153 294 1.61 2.33 2.08
D.091 0.9 1.03 267 244 2091 1.93 2.37 2.23
D.092 0.61 1.25 1.76  2.06 2.68 2.01 2.95 212
D.093 0.33 0.85 1.7 141 1.83 1.47 177 1.50
D.094 0.39 0.71 1.65 12 245 1.37 1.64 1.50
D.096 0.84 0.89 238 225 248 1.18 1.62 1.80
D.097 0.49 0.8 22 203 238 2.37 2.14 1.99
D.098 1.18 1.06 377 .294 315 1.52 1.89 2.39
D.099 1.44 1.28 2:65 221 323 1.56 2.43 2.23

D.067/Tor.10  2.15 2.21 42 366 392 2.07 3.33 3.23
Tor.10/P.109  0.86 0.99 191 177 1.83 1.19 1.91 1.60
Tor.10/Tor.10  0.61 0.78 1.68 183 1.94 1.03 1.82 1.51
Tor.17/Tor.10  1.65 1.97 324 254 4.02 2.99 3.67 3.07

\de 0.88 1.32 246 238 3.15 2.13 2.76 2.37

15197 20 agUdeyassAuszneunandniade 6 U (T 2559-64) uUassIusInsIuTITeusl
Wug DURA (wlas 121)

CHT AT Gt . dwounzas  dwmindevzans  dwiindedu  wanAevzansan
i g e meane/duA)  @ElandwsiuA)  @Elanfw/sud)  Gu/lsA)
1 D.063 2 13.71 9.72 133.27 3.04
10 15.71 7.46 117.29 2.67
13 13.00 9.52 123.81 2.82
2 D.064 1 14.57 6.98 101.77 2.32
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aeu @ . Swnuvgme  dwidndeveans  dwilndedu  wan@eavnzansde
i g e meang/sud)  @Elanfwsiud)  @ElandwsuA)  Gw/lsA)
18 12.86 9.04 116.17 2.65
20 12.57 8.59 107.93 2.46
3 D.065 5 9.71 10.93 106.14 242
11 10.71 12.01 128.71 293
12 9.71 11.74 114.00 2.60
4 D.066 10 11.14 12.18 135.77 3.10
14 12.86 9.84 126.57 2.89
16 11.29 9.63 108.64 2.48
5 D.067 3 16.86 9.14 154.00 3.51
8 15.14 11.22 169.93 3.87
17 14.71 11.11 163.43 3.73
6 D.069 12 14.57 10.50 152.99 3.49
13 14.43 9.53 137.57 3.14
19 15.86 1.72 122.43 2.79
7 D.070 2 12.86 7.64 98.29 2.24
18 11.43 8.16 93.29 2.13
19 9.86 7.42 73.14 1.67
8 D.072 9 10.86 12.48 135.50 3.09
10 13.43 10.03 134.71 3.07
14 8.86 13.59 120.36 274
9 D.073 7 15.14 10.89 164.97 3.76
10 13.57 13.23 179.57 4.09
13 13.57 11.64 157.93 3.60
10 D.074 9 9.00 17.27 155.43 3.54
16 10.71 10.55 113.00 2.58
17 13.86 11.79 163.33 3.72
11 D.075 3 11.14 11.79 131.43 3.00
6 14.29 11.51 164.44 3.75
15 10.00 12.00 120.00 274
12 D.076 13 9.57 11.40 109.14 2.49
16 11.57 11.88 137.43 3.13
19 9.00 12.36 111.27 2.54
13 D.077 9 11.86 10.19 120.80 2.75
14 11.14 10.61 118.20 2.69
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aeu @ . Swnuvgme  dwidndeveans  dwilndedu  wan@eavnzansde
o g e meang/sud)  @Elanfwsiud)  @ElandwsuA)  Gw/lsA)
18 10.86 10.03 108.86 248
14 D.078 14 12.29 12.33 151.43 3.45
15 14.00 12.38 173.36 3.95
17 20.57 10.47 215.43 491
15 D.079 6 12.14 14.79 179.57 4.09
11 10.86 13.63 147.99 3.37
14 11.43 16.01 18291 4a.17
16 D.080 6 13.43 12.32 165.50 3.77
7 11.43 10.60 121.14 2.76
16 10.00 13.44 134.43 3.06
17 D.081 12 10.00 10.47 104.71 2.39
16 11.43 10.88 124.36 2.84
19 10.29 10.08 103.71 2.36
18 D.082 3 8.71 13.93 121.36 2,77
12 11.29 10.52 118.71 2.71
13 9.00 14.06 126.51 2.88
19 D.083 6 14.29 10.55 150.71 3.44
14 14.14 10.60 149.91 3.42
18 13.14 13.44 176.69 4.03
20 D.084 3 13.86 10.45 144.86 3.30
4 13.57 11.03 149.71 3.41
20 10.71 12.69 136.00 3.10
21 D.085 10 14.29 10.16 145.09 3.31
13 13.14 11.54 151.71 3.46
14 14.29 10.36 148.00 3.37
22 D.086 6 5.71 13.63 77.86 1.78
12 6.00 15.26 91.57 2.09
13 4.86 17.06 82.86 1.89
23 D.087 6 10.29 8.67 89.14 2.03
7 12.71 8.26 105.00 2.39
12 11.86 8.34 98.86 2.25
24 D.088 11 9.14 8.62 78.79 1.80
14 9.57 8.63 82.64 1.88
20 9.71 8.19 79.57 1.81
25 D.089 2 10.43 12.30 128.29 292
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aeu @ . Swnuvgme  dwidndeveans  dwilndedu  wan@eavnzansde
o g e meang/sud)  @Elanfwsiud)  @ElandwsuA)  Gw/lsA)
a4 11.86 11.83 140.29 3.20
9 12.43 10.89 135.33 3.09
26 D.090 8 12.43 9.49 117.94 2.69
13 12.29 8.64 106.14 242
14 13.29 7.75 103.00 2.35
27 D.091 2 14.14 8.27 117.00 2.67
5 12.29 9.48 116.50 2.66
16 10.86 11.48 124.64 2.84
28 D.092 6 18.00 8.34 150.14 3.42
14 16.14 7.83 126.36 2.88
18 12.57 8.92 112.14 2.56
29 D.093 a4 6.57 13.11 86.14 1.96
8 7.57 11.02 83.43 1.90
19 6.14 14.48 88.97 2.03
30 D.0%4 10 11.00 9.19 101.11 2.31
14 8.86 9.41 83.36 1.90
18 8.00 9.29 74.29 1.69
31 D.09%6 3 11.29 8.32 93.89 2.14
5 8.57 8.94 76.64 1.75
14 11.71 772 90.43 2.06
32 D.097 a4 6.29 14.48 91.00 2.07
8 10.29 8.84 90.93 2.07
15 8.00 15.90 127.17 2.90
33 D.098 9 7.71 15.69 121.00 2.76
16 6.29 15.59 98.00 2.23
20 6.57 15.04 98.86 2.25
34 D.099 1 10.29 13.17 135.43 3.09
18 13.14 11.57 152.06 3.47
19 15.14 11.46 173.50 3.96

M19197 21 asudeyasAUsENaUNEaNy WUAITIUTINTIUTINWRULINUG DURA (wlas 121)

L . Waen/wa  nza/ma  tislu/ma Ui/veane
JdaENUg  eshu ——
Wasigun
D.063 2 68.39 26.15 3.52 20.59
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Waen/ua n¥a/Na wolu/ua Y3/ Neany

JEaeug  esau T
D.064 1 54.80 36.81 5.68 14.04
18 51.66 38.17 6.27 12.42
D.066 14 70.41 22.98 3.85 23.17
16 71.08 22.68 4.15 22.48
D.069 13 71.38 21.36 4.64 19.26
D.070 2 73.99 18.96 5.08 21.28
18 77.19 15.60 5.39 24.64
D.073 10 80.19 12.33 3.44 24.99
13 80.66 12.72 4.80 26.19
D.074 17 75.36 19.55 3.65 25.39
D.075 3 71.58 20.68 5.28 20.28
6 81.35 15.19 2.36 25.59
15 81.61 11.13 5.13 24.78
D.076 13 77.59 16.21 3.42 30.89
19 65.62 25.87 5.25 18.96
D.077 14 70.29 22.56 4.86 24.16
D.078 14 59.59 25.43 10.32 12.34
15 71.96 25.43 10.32 12.34
D.079 11 73.14 21.41 3.21 21.88
14 66.48 24.93 5.61 22.52
D.082 13 66.13 25.08 5.53 17.90
D.083 14 68.88 23.97 4.95 20.50
18 64.90 25.86 6.43 18.19
D.084 3 77.00 15.60 4.21 28.93
4 80.95 12.42 4.43 27.08
D.085 10 71.29 22.17 3.84 20.47
13 65.93 22.93 8.12 21.33
14 69.84 22.58 5.32 20.66
D.087 7 72.83 18.27 6.58 26.10
D.088 14 68.20 25.67 3.75 15.96
D.089 2 66.19 23.19 7.75 21.86
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Waen/ua n¥a/Na wolu/ua Y3/ Neany

JEaeug  esau T
4 68.02 21.67 7.64 24.44
9 71.47 21.80 4.63 20.48
D.090 8 68.63 22.47 5.89 19.64
D.091 2 82.33 13.29 2.99 26.43
D.092 6 67.19 25.38 5.17 23.71
14 73.05 23.50 5.93 23.17
18 74.02 23.50 5.93 23.17
D.093 8 67.27 23.25 6.67 23.44
19 67.94 23.74 5.28 24.94
D.094 10 74.61 18.86 4.43 29.38
18 52.64 15.54 8.09 25.79
D.096 3 55.68 34.74 6.29 20.78
5 64.50 24.10 7.45 20.84
D.097 4 75.81 19.24 3.26 24.10
15 62.31 27.72 6.37 21.42
D.099 1 70.87 19.22 6.02 24.04

weWusmues/MAmasn 1uau 40 sWus (BRD 122) Wuil 64 15

s

nssyulnvesdunaiugiuas 122 Trwdrunisluiialusay 1 U Wenusg

9

T5.128/846 fidnnunsluifismnniign 28.20 mslu laewiewus T.5.116/145 fid1uauma

Tunamue 40.72 mlu Tudruvesrnuenimislu dunesiug T.5.120/194 HAue1aniglu

s

WINNFA 4.79 AT waznenug T.5.137/779 dauenimidlutosnan 3.40 wns wowug

9

S v

T.5.126/897 filuillusnnilgn 5.74 msauns uagievug T.5.116/145 ftufiniidaunuy

NUNTGA 24.03 MITIUYURLAT AUEU (15099 22)

M15199 22 asudeyan1siasiulaunduundiu wuassiusIugeneug (TENERA SELF
wias 122)

MUY MUY A Auitlu  Wufiudihdn
Aenug 19 sty #1919y WAUNIY
Tusiia/Ad viavian (a1.) (5.4.) (n3.1.)
T1.5.101/342 25.31 38.81 3.67 3.96 15.22
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U U AU iy uiinthee
A8Nug N9 sty #1919y WAUNIY
Turfisn/Al A (u.) (M3.3.) (M3.5941.)
T.5.102/316 23.23 37.13 3.42 3.99 14.16
T.5.103/885 23.74 37.93 3.77 3.57 15.95
T.5.104/89 23.13 35.25 4.13 5.43 22.95
T.5.105/218 24.54 38.08 3.85 3.57 14.19
T.5.106/238 25.06 38.68 3.52 2.65 11.48
T.5.107/847 24.00 37.68 3.30 2.94 8.55
T.5.108/78 25.38 36.83 3.55 3.03 11.52
T.5.109/307 22.96 36.31 3.56 3.79 14.80
T.5.110/485 21.64 38.18 4.06 4.72 15.13
T.5.111/430 22.78 38.89 3.71 3.74 18.46
T.5.112/163 25.37 39.07 3.86 3.48 17.80
T.5.113/142 21.92 37.92 4.05 3.94 21.03
T.5.114/176 27.28 38.62 4.31 4.22 23.35
T.S5.115/197 23.46 37.88 4.04 4.92 20.47
T.5.116/145 27.72 40.72 4.46 5.38 24.03
T.5.117/227 24.25 38.13 4.31 5.23 22.84
T.5.118/395 22.28 36.28 3.91 4.44 18.14
T.5.119/188 27.12 38.88 3.79 4.97 16.87
T.5.120/194 22.28 38.72 4.79 6.63 19.48
T.5.121/777 26.56 39.26 4.36 6.08 21.32
T.5.122/850 26.79 39.71 3.94 3.88 19.39
T.5.123/588 25.28 38.44 4.41 5.29 20.51
T.5.124/846 25.92 38.96 3.80 4.87 17.06
T.5.125/154 24.31 38.62 4.47 5.25 18.55
T.5.126/897 24.50 38.50 4.50 5.74 17.99
T.5.127/212 24.22 38.37 4.70 4.63 16.39
T.5.128/846 28.20 39.10 3.66 3.58 13.91
T.5.129/750 24.92 38.54 4.02 3.99 19.97
T.5.130/584 21.07 36.85 4.09 4.93 15.57
T.5.131/761 26.07 38.74 3.65 3.71 17.34
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U U AU Wil Nufivdhee

A8Nug N9 sty #1919y WAUNIY

Tuiiin/Al haun (3. (M3.3.) (M3.931.)
T.5.132/604 23.64 38.50 3.66 3.69 13.40
T.5.133/636 26.30 38.11 3.97 3.39 13.91
T.5.134/653 21.97 35.62 4.02 3.87 12.05
T.5.136/151 25.80 38.68 3.80 3.57 11.41
T.5.137/779 23.56 36.33 3.40 3.47 15.23
T.5.138/141 21.82 35.71 3.79 3.38 11.59
T.5.139/204 26.53 38.00 3.74 3.80 14.62
T.5.140/614 25.63 38.65 3.88 4.61 21.01
T.5.159/416 23.72 36.94 4.02 5.35 23.79
Wde 24.51 38.04 3.95 4.29 17.04

HanGAVza1uanvesiuneuguUas 122 Aunewug T.5.115/197 Inandnnzane

antnde 5 U gaiian 1.85 Au/ls/Y sesasunfadunaniug T.5.123/588 dnandnnzaluan

WAewindu 1.68 fiu/ls/A wazdusionus T.5.108/78 uay T.5.109/307 flnandnnzanuan

WdeosTign 0.13 fu/l3/A) (51971 23)

M990 23 wanannzansanuduLsu (Fu/l3/7) Aadenanant 2560-2564 wUaITIUTI
evorus (TENERA SELF wias 122)

ameviu U5 Ueo Vel  Ue2  Tes Y6a  iafy
TS101/342 002 © 021 084 131 100 060 079
TS102/316 003 070 122 1.45 114 053 101
TS103/885 035 036  0.77 108 068 084 0.5
TS104/89 056 067 201 1.98 1.35 144 1.49
TS105/218 030 046 082 121 061 091  0.80
TS107/847 003 021 090 094 084 148 087
TS108/78 000 001 011 021 018 021  0.14
TS110/485 021 031 094 101 076 107 0.82
TS111/430 006 012 081 090  0.72 112 0.73
TS113/142 015 026 068 091 078 138 0.80
TS114/176 014 018 094 119 083 140 091
TS115/197 060 072 172 238 178 260 185
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T.5.116/145 0.09 0.09 0.35 0.98 0.66 0.80 0.58
T.S.117/227 0.41 0.50 1.90 1.96 1.36 1.91 1.53
T.5.118/395 0.13 0.22 0.76 1.36 1.11 1.21 0.93
T.5.119/188 0.07 0.18 1.18 1.44 1.17 1.64 1.12
T.5.120/194 0.14 0.19 1.12 1.38 1.16 1.43 1.06
T.5.121/777 0.17 0.34 1.23 1.24 0.97 1.27 1.01
T.5.122/850 0.08 0.19 1.31 1.42 1.21 1.76 1.18
T.5.123/588 0.55 0.53 1.94 2.40 1.69 1.84 1.68
T.5.124/846 0.31 0.41 1.60 1.60 1.37 1.97 1.39
T.5.125/154 0.17 0.16 0.86 1.29 1.09 1.17 0.91
T.5.126/897 0.31 0.38 1.32 1.61 1.19 1.27 1.15
T.5.127/212 0.04 0.23 0.87 1.42 1.22 1.29 1.01
T.5.128/846 0.14 0.23 1.08 1.34 1.23 1.20 1.02
T.5.129/750 0.40 0.40 1.21 1.52 1.22 1.38 1.15
T.5.130/584 0.42 0.38 1.49 1.57 1.33 1.96 1.35
T.5.131/761 0.07 0.11 0.57 0.72 0.79 1.07 0.65
T.5.132/604 0.45 0.29 1.08 1.33 1.19 1.51 1.08
T.5.133/636 0.29 0.18 0.86 1.11 0.88 1.08 0.82
T.5.134/653 0.22 0.20 0.70 1.36 0.75 1.10 0.82
T.5.136/151 0.08 0.13 0.47 0.61 0.52 0.76 0.50
T.S.137/779 0.20 0.30 0.96 1.47 1.34 1.72 1.16
T.5.138/141 0.13 0.18 0.44 0.92 0.73 0.96 0.65
T.5.139/204 0.12 0.22 0.82 1.05 0.86 1.27 0.84
T.5.140/614 0.06 0.09 0.44 0.64 0.70 0.82 0.54
T.5.106/238 0.09 0.15 0.34 0.58 0.65 0.96 0.54
T.5.109/307 0.00 0.02 0.26 0.25 0.04 0.06 0.13
T.5.112/163 0.15 0.48 1.19 1.38 1.18 1.18 1.08
T.5.159/416 0.40 0.38 1.49 1.70 1.66 2.39 1.52
LQSEJ 0.20 0.28 0.99 1.26 1.00 0.86 0.88
A9l 24 aiqﬂﬁﬁayjaafm’sustiamama?ia 5 U (U2559-63) LLU@Gi’JUi’JNL%@W@WﬁAﬁ: (TENERA
SELF wias 122)
fduil mevug weddu  demendaille damendad  Yemennszine

v
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(nan/su/Al)

1 1.5.101/342 4 10.40 10.40 0.00
5 12.00 6.60 0.00
10 9.40 14.20 0.60
2 1.5.102/316 5 7.80 10.60 0.00
9 10.60 11.00 0.00
24 7.40 8.60 0.00
3 T.5.103/885 2 17.20 0.60 0.00
15 17.80 0.60 0.00
22 20.60 0.00 0.00
a4 T.5.104/89 8 14.40 8.00 0.00
11 14.00 6.20 1.20
12 12.20 9.60 0.20
5 T.5.105/218 9 12.60 2.00 0.00
11 9.40 2.20 0.00
18 13.20 3.80 0.00
6 T.5.108/78 6 16.20 2.60 0.00
7 T.5.110/485 3 13.20 3.60 1.80
8 18.80 3.40 0.20
23 17.20 2.40 1.60
8 T.5.111/430 3 13.40 2.40 0.20
19 7.20 4.80 0.00
27 13.80 1.00 0.20
9 T1.5.113/142 5 18.20 2.20 0.40
22 20.20 0.80 0.00
25 21.00 0.20 0.00
10 1.5.114/176 11 19.80 0.60 0.00
12 23.40 0.00 0.00
19 16.60 4.40 0.40
11 T.5.115/197 4 11.60 3.40 0.20
6 13.80 5.40 0.40
7 10.20 5.60 0.40
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o 4 o . .Y vanandally  Yemendil  Yemannszve
aeun  d1eWug  wasdu
’ (nan/su/)
12 T.5.116/145 18 12.60 7.00 0.20
21 11.00 10.80 0.20
27 9.00 10.00 0.20
13 T.5.117/227 12 19.20 5.40 0.20
18 21.00 3.60 0.20
23 21.20 2.20 0.80
14 T.5.118/395 9 10.20 9.00 0.00
26 9.20 10.00 0.00
27 8.20 7.80 0.00
15 T.5.119/188 a4 11.80 5.00 0.20
18 11.40 5.80 0.20
26 19.00 2.20 0.00
16 T.5.120/194 1 12.80 6.80 0.00
15 14.60 9.80 0.00
19 10.60 7.60 0.20
17 T1.5.121/777 10 11.20 8.40 0.00
16 10.60 6.40 0.40
26 13.20 6.60 0.00
18 T.5.122/850 1 23.20 2.40 0.20
3 13.20 7.40 0.40
25 14.60 5.00 0.20
19 T.5.123/588 11 12.20 4.80 0.00
14 15.20 3.60 0.20
15 15.60 1.20 0.00
20 T.5.124/846 9 15.40 7.60 0.00
11 14.60 6.00 0.00
17 15.20 7.60 0.00
21 T.5.125/154 9 11.80 4.60 0.60
21 10.00 3.00 1.00
22 13.40 5.60 0.40
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o 4 o . .Y vanandally  Yemendil  Yemannszve
aeun  d1eWug  wasdu
’ (nan/su/)
22 T.5.126/897 7 11.80 9.00 0.00
18 14.00 4.20 0.40
30 11.00 5.80 0.00
23 T1.5.127/212 5 14.40 9.20 0.00
23 11.00 12.00 0.00
30 14.80 6.20 0.00
24 T.5.128/846 8 13.00 4.00 0.20
25 7.60 9.20 0.40
28 11.00 4.00 0.00
25 T.5.129/750 23 12.40 1.60 0.00
27 16.80 0.40 0.00
29 18.00 0.80 0.00
26 T.5.130/584 1 18.40 1.20 0.40
26 26.20 0.00 0.40
27 24.80 2.40 0.00
27 T.5.131/761 3 19.20 2.00 0.40
5 14.60 2.00 0.00
6 12.00 0.80 1.40
28 T.5.132/604 13 15.20 4.20 0.00
18 16.20 1.00 0.00
24 14.80 3.20 0.00
29 T.5.133/636 5 11.00 4.60 0.40
9 10.00 7.20 0.20
15 7.20 7.60 0.40
30 T.5.134/653 5 15.80 2.20 0.00
8 16.20 5.00 0.20
14 19.00 5.20 0.00
31 T.5.136/151 9 12.60 3.20 0.00
19 13.20 3.00 0.00
22 10.60 6.40 0.20
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danendidly  Yomenddl  Yemennsing

4

APUN  d1enus Washu

’ (nan/au/Al)
32 T.S5.137/779 18 23.00 1.00 0.00
20 19.60 0.40 0.00
25 19.20 0.40 0.00
33 T.5.138/141 11 12.80 1.20 0.80
20 14.20 2.00 0.40
26 16.80 2.80 1.20
3¢ T.5.139/204 21 13.20 3.20 0.40
24 9.20 8.20 0.00
28 13.00 4.60 1.00
35 T.5.140/614 20 4.40 6.80 0.40
21 6.80 9.20 0.80
22 8.20 9.60 0.80
36 T.5.106.238 12 13.20 1.60 1.00
37 T.5.109.307 8 16.80 4.00 0.40
38 T.5.112.163 22 10.80 9.20 0.00
34 8.60 5.60 0.00
39 14.40 8.60 0.20
85 10.40 7.60 0.00
39 T.5.159.416 17 16.40 2.80 0.40
28 13.20 4.40 0.40
37 15.00 2.20 0.20
52 15.20 0.80 0.20

A58l 25 a3UlayansAUsEnoUnEa1y WassIuTIudeneiug (TENERA SELF wias 122)

ny wes  wWaen/ua na/Ka Woluma  dhdfumzane
GUEITIVG .
AU Wasigus
T1.5.101/342 a4 90.69 3.00 4.96 26.16
5 88.87 4.06 5.41 31.51
10 94.16 2.03 2.79 21.11
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ny was  wWaen/mwa NZa/Wa ioluma  vhifwmzane
Anenug .
A wWosidua
T.5.102/316 9 87.15 8.79 5.61 25.09
24 89.44 4.79 5.28 27.48
T.5.103/885 15 86.11 5.34 6.68 26.16
T.5.104/89 11 83.01 7.10 7.24 22.28
12 77.02 9.51 9.37 23.26
T.5.105/218 18 88.54 3.12 6.78 23.11
T.5.110/485 8 81.80 9.00 6.74 19.85
23 82.74 8.35 6.76 23.22
T.5.111/430 3 84.13 5.42 8.12 24.87
27 86.06 4.62 7.11 29.77
T.5.113/142 5 84.58 6.12 7.21 27.88
25 91.66 2.88 4.08 25.95
T.5.114/176 19 90.97 5.36 2.59 26.01
T.5.115/197 a4 89.45 6.06 4.34 20.25
7 91.06 4.57 3.07 17.65
T.S5.116/145 21 94.24 2.20 2.74 28.36
T.5.117/227 12 82.54 6.19 9.41 26.42
23 76.44 9.41 10.45 14.24
T.5.118/395 9 90.97 2.80 4.87 29.56
27 91.32 2.63 4.66 8.24
T.5.119/188 4 87.10 3.24 7.42 26.92
18 84.54 5.33 7.59 23.07
26 90.33 2.55 5.41 24.94
T.5.120/194 15 87.19 4.00 7.10 25.58
19 87.78 2.84 6.97 2397
T.S121/777 10 80.59 5.61 11.16 22.11
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ny was  wWaen/mwa NZa/Wa ioluma  vhifwmzane
Anenug .
A wWosidua
16 78.92 6.64 10.24 24.65
T.5.122/850 3 86.33 6.00 7.51 18.14
25 96.49 0.87 1.97 31.46
T.5.124/846 9 90.04 6.02 2.43 28.53
11 78.63 7.33 4.08 27.49
T.5.125/154 22 75.10 10.05 10.94 13.69
T.5.126/897 18 82.22 5.88 8.90 21.31
T.5.128/846 8 92.84 2.97 3.13 31.22
T.5.129/750 27 83.38 7.24 3.83 22.98
T.5.130/584 1 79.25 7.89 8.90 23.99
27 83.95 6.02 6.80 24.24
T.5.131/761 3 85.18 2.99 9.40 19.09
6 75.56 7.62 11.97 15.72
T.5.132/604 13 78.03 6.51 11.00 22.76
T.5.133/636 5 83.48 5.48 8.41 25.80
T.5.134/653 8 83.95 5.59 7.50 22.67
T.5.136/151 19 87.77 4.29 6.10 28.16
22 88.40 6.66 3.57 26.11
T.5.137/779 20 86.20 4.96 6.91 25.53
T.5.138/141 20 82.41 8.86 4.83 26.94
26 88.39 5.20 1.13 25.82
T.5.139/204 21 78.29 10.28 8.02 26.33
24 90.93 3.43 4.27 28.24
T.5.106/238 12 77.01 10.64 8.89 26.86
T.5.112/163 39 92.76 4.01 2.37 27.42
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A15991 26 HANINTIVERUTTANAYTY LT UasTidmes Tulsernsudansiiug anu

LNANITAILUNTRAUNA LU ULALNITATIINND

o u . Pisifera Tenera  Dura Haung fupng  IIUIUAUY
SHAWUS . 2
(M) NNUA
101 6 13 8 2 1 30
102 7 15 8 - - 30
103 5 17 7 - 1 30
104 5 13 9 3 - 30
105 6 12 9 3 - 30
106 8 22 19 1 10 60
107 - - 31 - - 31
108 7 11 3 - 9 30
109 16 33 21 24 5 99
110 6 15 9 e - 30
111 2 20 a4 a4 - 30
112 11 36 8 27 5 87
113 7 10 6 5 - 28
114 5 12 11 - - 28
115 7 12 8 1 - 28
116 9 13 3 1 2 28
117 6 15 8 1 - 30
118 7 10 9 1 3 30
119 5 12 8 1 a4 30
120 5 13 8 - a4 30
121 a4 11 12 2 1 30
122 6 12 8 2 2 30
123 8 16 6 - - 30
124 12 15 1 2 - 30
125 6 11 9 4 - 30
126 5 12 10 3 - 30
127 5 14 5 1 5 30
128 6 14 8 1 1 30
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Pisifera Tenera Dura RaUNA Aune ATUIUAY

SWANUS y

! () N9UUA
129 4 7 9 9 1 30
130 4 18 7 1 - 30
131 5 9 4 7 5 30
132 9 16 3 - 2 30
133 9 11 8 1 1 30
134 7 13 6 2 2 30
136 10 16 4 - - 30
137 6 18 6 - - 30
138 8 13 7 1 1 30
139 4 17 5 2 2 30
140 6 13 3 5 3 30
159 18 46 23 1 2 90
33U 272 606 341 118 72 1,409

-4 o

waiWuggs1 $1uau 3 Wug (BRD 123) Wuil 26 13

nstaseyiulavasiugulas 123 Fuduluiinlugis 6 wieu wiliugns 3 wes &

FuaunsluiiinlnglAseiu wiwug D.084 T31uunslunmuauInign 36.17 N3y w

(% s

Wug D.078 fiawenimsludesdian 453 wufiuns wandiufilukasiuiivindannunig

]
]
¥ =

Uosgaauiu 3.25 MT1UAT KAy 24.16 AITINTUALAT AINAIRU Lnsuwdnug D.084 1

=

Hunluwagunndnfdaunun1winign 4.81 1519UAT Wag 33.99 ANSIUIURLUAS

e

ANNANU (R15197 27)

M19199 27 asuTeuarasRULe LUaeTIuTINWeUg DURA (Wuad 123)

MUY MUY AIIUE) ity Nufithee
GRENIY N4 aly mily (95.31.) WAUNIS
Tudiin/6 ey Haun (1) (019.931.)
D.075 19.13 33.76 4.60 4.00 28.12
D.078 18.72 33.78 4.53 3.25 24.16
D.084 19.41 36.17 5.28 4.81 33.99
Laﬁa 19.09 34.57 4.80 4.02 28.76
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HAKFANZaNgARvRIRIRUTIUSY 123 wiliug D.078 dinandavzansaniade 6 U 1in

1

ngn 3.58 6u/13/U se9asunfe D.084 finandnnzatganiade 2.77 fu/ls/U wazudiug

9

D.075 fnandnnyananiadetosiian 2.28 fu/l3/A (Mail 28)

A15199 28 wandnnzarsaneasududTu@Ew/15/A) Aedonandnt 2558-2563 wuad

FIUTIARNUT DURA (wlag 123)

mewus Y58 Us9  Yeo Vel V62 U6z Ued  iwdw6d
D.075 0.14 125 235 307 28 150 265 2.28
D.078 0.96 230 392 422 445 308 349 3.58
D.084 0.53 1.82 318 304 329 211 317 2.77
\ade 0.54 179 315 344 354 223 310 2.88

M13199 29 asudeuasAUsENaUNEANY WUAITIUTINWEUE DURA (WUag 123)

. o . Y Waen/na NLa/la Lﬂfaiu/ma 5131’14/1/1%1’18
SUAF1ENUG LUBIAU
" Wosldus

D.075 37 68.81 23.48 4.92 21.90
151 72.68 17.36 6.89 23.24

D.078 11 66.42 20.85 9.51 18.67
66 72.52 19.01 6.38 21.17
95 82.56 10.36 5.23 22.64
100 73.03 14.86 8.72 21.56
105 69.69 16.87 10.13 21.71
150 58.99 29.17 8.21 16.17

D.084 23 71.36 21.01 5.05 25.84
63 68.27 22.67 6.31 21.52
103 76.60 13.94 6.70 26.08

= v ¢ ¢ B o Ao v a
N1INAa2IN 1.5 ﬂ']iVlﬂﬂanquqauuquugﬂNﬁumuﬂﬂﬂﬂqWIUﬂqiﬂlWNaNaﬁQ\‘i%aﬁ

1Asen1sUSuUTaNugsaun 2
dnmaiiannid

Jiransed fusunaninusistues 2559-2564 ag/ludag 1,485 - 2,395 aduns/U

(Figure 11) Lazn15nTzABUTLIUUINUL NI 100 L./AouU Tudlsfou unsiAN —
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YAy TU9a9Uszunas 2-3 ey il 2560kar25618n15052a78UHUANIN d@1%sU

'
o

uviangauazgunigeandi9U2559-2564 TAMIAU 16 wag39.2 °C auaIfiy ¥4

-0 pd)}

a A

agilindefimunvandmivugnirauiidueglude 25-29 °C Fegaumgiluazn1inszany

e o®

uuvensediianumngaudmiunisugnurduiliu

lemperature Max Temperature Min

Rainfa

Figure 11 Rainfall, maximum temperature and minimum temperature of the year in Krabi

Jindeesne Jusunaniruielues 2559-2564 aglutie 837 - 2,130 adwns/U
(Figure 12) wazn13nszateysuialutasnit 100 w.u/ideulugiufiou waeinieu -

fuian Tul 2562 AUSunaauinan 837 TadwnT LasildaakatenIuIuie 8 1hou AuA

=y a

Wou dwnay —wwieu Tud 2562 Wutieniinnuwsnsiseesgungiuiniiagn lneliaamagl

'
o

Aan 12.16 asAwaldiea gumnilgegna 38.07 °C Fausunawuiosndt 100 Tadiunsee
WU gauninIndn 20 °C uarganidn 34 °C azilnadonanUrauuniu YIuney AaAu-

=) a a & v o w ! a 3 Y
uummzamwgummﬂwL‘Uui'jf\]f\]sﬁ]ﬂﬂﬂmamamammamumu

Rainfall Temperature Mix Temperature Min

Figure 12 Rainfall, maximum temperature and minimum temperature of the year in Chiang Rai

Fov¥anuosats fUunahufialues 2559-2564 aglutae 1,488 - 2,234
fadwns/U (Figure 13) wasn1snszarsUSunanidudosndn 100 vaAdeulutiniou
A - wwiey SPeudseniuinds 7 deu Wl 2560 fusuiahusian 1,488
aBlns uazd 2560 uar 2564 In1ansyaretuAtuitisiution 5 Wou duiuguuad
anuazgumgigegatisl 2559-2564 flAwitdu 5.7 wazd2.9 °C muddu uazgumgl

9 Y

Woandn 17 °C ariinasienisiasoule uazgungiinindl 21 °C aziinasanisiiangany
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Figure 14 Growth of young palms (11 year) at different climate.
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Figure 15 Yields of young palms (average 6-11 year) at different climate.
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Abstract

The third generation of crossbreeding of oil palm from E. guineensis x E.
oleifera was aimed to develop short oil palm cultivars. The RCB experiment was
planned with 3 replications, 16 plants per plot, 50 hybrids, at the Krabi Oil Palm
Research Center, Surat Thani Palm Oil Research Center, and Surat Thani Agricultural
Research and Development Center. The operation in 20 16 -2 0 1 8 consisted of
individual selection of dura female and male parents. Including dura from plot 071
No. 1 20 57 171 and 246, Pisifer from plot 072 No. 81 266 510 657 and 703.
Currently, 16 oil palm hybrids are tested at the Research Center. Krabi Palm

Comparison of Elaeis oleifera oil palm. The objective is to study the
morphological and biochemical characteristics of Elaeis oleifera from Surat Thani Oil
Palm Research Center germplasm. The results that 154 lines had short frond, short
trunk, high unsaturated fatty acids, and carotene. In the future, can be used to
germplasm for breeding programs and as a database for the development of
Molecular markers for Identification and Validation of Candidate Genes Involved in

height controlling, Fatty Acid Content and carotene of oil palm.
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ANNENYTAINUI ansadaldenudiugaskUas 071 91w 5 du laknivisngiay 1 20 57

171 246 Andenenugidinesiudas 072 launvuneias 81 266 510 uag657 (Figure 19)

v

)

— ‘~< ‘» \
SRR W
“_i." \ 1%

Figure 19 Dura characteristic of interspecific hybrid palm

QUGN

1

U 2560-2563 sflun1sinvazesanasweiamesvesUrduliudusdauasings
guasnwsulliuggdusiaiiowiouanunsondmsunisudnuaaiug  n1sasisgua

dvfummegeugnraunudutuedaiesuieduIy 48 Araw (Table 30)

Table 30 Pedigree parent of backcross oil palm interspecific hybrids line from E.

guineensis x E. oleifera Cycle lll

Cross No Female Male Cross No Female Male
1 032/543 072/266 (BC2) 26 071/1 072/81 (BC2)
2 032/543 072/236 (BC2) 27 071/20 072/81 (BC2)
3 032/366 072/236 (BC2) 28 071/57 072/81 (BC2)
4 042/229 072/266 (BC2) 29 071/171 072/81 (BC2)
5 042/229 072/657 (BC2) 30 071/246 072/81 (BC2)
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052/497
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129/1149 (LaMe)

159/438 (Tanzania)

129/1149 (LaMe)

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

a7

48

49

50

071/1

071/20

071/57

071/171

071/246

071/1

071/20

071/57

071/171

071/246

071/1

071/20

071/57

071/171

071/246

071/1

071/20

071/57

071/171

071/246

072/266 (BC2)

072/266 (BC2)

072/266 (BC2)

072/266 (BC2)

072/266 (BC2)
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072/510 (BC2)

072/510 (BC2)

072/510 (BC2)

072/510 (BC2)

072/657 (BC2)

072/657 (BC2)

072/657 (BC2)

072/657 (BC2)

072/657 (BC2)

072/703 (BC2)

072/703 (BC2)

072/703 (BC2)

072/703 (BC2)

072/703 (BC2)

ANSHANAUNAILALLATINLUAINAGDU

U 2562-2565 anfiunisnauiuguazuanuaaiugdmsudusundiuiduindu

dmiuldugnnaaeugnuanunduunduduviiaiveduie T1uIU 48 ANal QUABYUIALSIN

naUrduiuengl-3 Wew ayutanannaUdudiiueny 4-15 ineu(Figure 20)
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Figure 20 Pre nursery and main nursery of interspecific hybrids palm

U 2564 wissuudameanasulauauinautsiuiiuu 40 15 uarasUgnanuauuidy

Wiutuvlind iy 16 duay 91y 6 Wow o AudITeurauuiunsed (Figure 21)

L

2565 wstanUamagnaeulauauUrdnnduduig 55 15 uagaslgngnuasuay

LY s

Wutawlinduu 20 duay w. audideuiduiniuasiugssad

U 2566 w3suuUamegaulauduurduuniudium 35 15 uazasugngnuaudidy

Uutauwlind iy 14 duay a. gudlduuazinuInsnunsaseg)$sii

Figure 21 Interspecific hybrids palm at Krabi oil palm Research center
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naRasd 2.3 MawFsufisuugurduiduiia Elaeis oleifera

n1sLa3gyiule

Elaeis olejfera &nwaigdnduiiidnuaznaneou (procumbent trunk) 16uUldy
Winlmdulndmsseglduszana 15 U dnwarludesiimunnssoglussuuientu i
vufulunun Uidudiueiia £ olejfera Svutaununisegludae 14.10-15.79 1374
wufins nsludu 3.95-0.06 wnT waz Auilly 6.01- 6.48 n131903 (Table 31) Lo
W3BUWEUAU E guineensis HUUNAKAUNINNINAUY 33.04 ASIUTURALLAT ANNE1INSLU
5.21 a3 KUty 10.43 ars1aans ldnswsyivinues £ euineensis w1nnd1ds
Snuazmimanuasvaisedanudiusiunaniangaisan usymauves £ oleifera
yaduaninsolfiiudorusnssuuiuuiaiudurduhiuiitdnuasmeduld

Table 31 Growth of E. oleifera oil palm

Line Cross-sectional Area Length of Foliar Leaf Area
of Foliar axis (cm?) (m) (m?)
153 14.10 3.95 6.08
154 14.12 3.97 6.01
155 15.09 3.93 6.26
156 15.79 4.06 6.48
ST1 33.04 5.21 10.43

NANANNZANYEN UAZDIAUTZNIUNANEAN
aNwENEaeUITNAGIENTIY AHAWUU parthenocarpic 81984819 90% HvadHadl
ANULUSUTIUINN Analraudlvainduddy vusnaududsmuiiddereumies Welnd
PN ‘:4' a o a ] d' & Ay 13 ¢ 3w a
annguazivagualuanILazUansnaIslluadl 99rUTzNaUNZaNusIauuINuTUn
Todwlasndlauianzany 13.45 - 16.18 Alansu (Table 32)llpsa1nnzarunaUsyingu 0.94-
2.27 nzane dwavnlinananaflolseuiisuiuunautntiueiia £ guineensis

Table 32 Production of E. oleifera

Yield Component/Year

Line Bunch/palm  Average Bunch Average Bunch Average Bunch
(No.) weight (kg.)  weight /palm (kg.)  weight/Rai (ton)

153 0.94 16.18 15.08 0.34

154 1.27 15.19 19.83 0.45

155 1.09 14.46 15.42 0.35

156 2.27 13.45 29.73 0.68

ST1 6.55 16.04 105.06 2.95
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asAUsENaUNZANY

finsAnnaegluyag 69.61-76.58% (Table 33.1) n1sAanaliuans1931nNgY E.
guineensis T Udenanronzaneogszninage 51.64-62.43% wazldndiuvetudnnenzaiy
9 28.57-36.76% Snuazvasesdusznaunzanasiinadeusinuiitusonyats Tasay

o v v 13 ! v 1
mmgmmamwﬂwﬂqwuqawmwaqLuammammasﬂaq Dura AI5UB8NI1 35%

Table 33.1 Bunch characteristic of £. oleifera oil palm

Line Bunch weight % Fruit set  Fruit weight FM/F DM/F  Seed/B

153 17.90 76.58 8.57 58.41 36.27 31.81
154 18.93 74.69 9.37 62.43 37.88 28.57
155 17.67 75.69 8.60 51.64 33.65 36.76
156 16.11 69.61 7.54 56.45 35.24 30.62
ST1 11.39 71.28 8.92 75.90 50.46 14.28

Undudgiuyila £ oleifera Idnwugnzamufidndiugaiis 28.75-35.16% (Table
33.2) dnduilolunasie 6.76-8.89 Usunanhdulugmddenuiareglugig 39.33- 43.51%
dawavinliuniuseanzalefilA15e1Ie 8.90-12.33 % dssniilowIouiisuiuurauiidu

W¥UA E. guineensis

Table 33.2 Bunch characteristic of E. oleifera oil palm

Line S/F K/F %FM/B %DM/B O/DM O/B

153 30.86 7.05 44.62 27.70 40.47 11.31

154 28.75 6.76 46.50 28.28 43.51 12.33

155 35.16 9.82 39.15 25.41 39.43 10.01

156 30.63 8.89 38.99 24.53 39.33 8.90

ST1 581 11.27 54.08 35.97 74.90 26.99
aeAUsENaAd

osfdsenounsaluiuresinduningu £ oleffera vesquiiteunduiugsug i
W3 uLileuiu £ guineensis wuindinsalusiulidusiviinlelada (C18:1) 52.04-54.44%
nsnlvduriindluiadn(C18:2) 13.99-14.60% Lﬂ'mqﬁu vaugdinsalvdududivinuiadian
(C16:0) fidndruanasiiiUszana 26.56-28.10% tesnindutnsiuiia £, euineensis Sin
Wiy 40.59 (Table 34)
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Table 34 Fatty acid composition of E.oleifera oil palm

Fatty Acid Composition (wt%)

line
C14:0 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 C20:0

153 0.31 28.10 0.93 2.44 52.67 14.60 0.73 0.22
154 0.32 27.06 0.88 242 54.44 13.99 0.65 0.24
155 0.32 26.56 0.70 222 53.77 15.54 0.71 0.19
156 0.42 29.21 1.11 1.92 52.04 14.41 0.72 0.19
ST1 0.51 40.59 0.12 521 43.56 9.31 0.26 0.44

dndunsalufiuduuaslidudmurauiniulodines arewug 155 dnsaludulaiduda

U i [

guandlaindu 70.71% (Table 35) Fadudnuazunduiniiaauning dmsunisuuugaiug

o

(Y I

a Y] a LY Y a v 1 | Y} a A < <
anwuzdenuanveinialuiulidudila drddndiugeniinaladurindugazdu

Fosnsvadlssnunauuians (Mohd et al., 2000)

Table 35 Fatty acid composition ratio of E.oleifera oil palm E.oleifera

Fatty Acid Composition (wWt%)

Line Saturated Unsaturated Monounsaturated  Polyunsaturated
Fatty Acid Fatty Acid Fatty Acid Fatty Acid

153 31.08 68.92 53.60 15.33

154 30.04 69.96 55.32 14.64

155 29.29 70.71 54.46 16.24

156 31.72 68.28 53.15 15.13

ST1 46.75 53.25 43.68 9.57

dwuvsnaualsiuludiduresdrdudndueile £ oleffera denaglutig 1,703-
2,211 ppm waganlalesuilraglutie 80.31-86.98 Falusinaualsiiunaglelanuirgs

N11 E. guineensis AU 510 ppm kag 51.16 aua1au (Table 36)

Table 36 Carotene Value and lodine Value of E.oleifera oil palm

Line Carotene Value (ppm) lodine Value
153 2,017 80.31
154 2,212 86.98
155 1,703 83.60
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156 1,896 84.60
ST1 510 51.16

agﬂwamﬁ%’a uazdatduauus (Conclusion and Suggestion)

v A
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ANUAEATUANNGN KARKALAYaIAUSENBUNEAY HIUNTINASTIUYRMITLS uavdniutenen
Aaudle nandnLaraIRUITnaunEa1Y SnyasiaUNAvaIUsyINTmLesvaIngua uNeug Ia
1y wiiugsinu 5 du wageusiau 5 fu lunsaiaguandmiunaaeugaunduiilo
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waraInnIsiUeuWiguiugUurduniuvila Elaeis oleifera iU Elaeis guineensis

wudnaneiug 154 dnwasnaludu duke asrusznounsaladulidudiuasUsunaualsiiu
< v Aa o & & o 1Y [ < ¥ o 1Y

g9 Wudnwaenfanansadidudeiugnssululusunsuuuussiuguas dugudeyadmsy
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Abstracts

The progeny test of oil palm breeding cycle Il in optimal area of northeast
region was to test the oil palm variety producing high yield. The six varieties of oil
palm including, Suratthani 2, Suratthani 5, Suratthani 7, Suratthani 8, and Suratthani 9
were planted in 2018 at Ubon Rachathani Field Crop Research Center with 4
replications, sixteen palms each plot in randomized complete block design. The
results showed that the bunch number and yield of those six varieties presented
significantly difference in bunch number and yield. Suratthani 8 displayed the highest
bunch number and yield of 6.62 bunch/palm and 305 keg/rai at 3 years old,
respectively. The bunch weight and frond production of the six varieties was 1.70-
1.98 kg and 2.24-2.39 frond/palm/month, respectively. The rachis length and leaf
area of Suratthani 9 presented the highest by 280 cm and 2.76 m?, respectively and

was not different from those of Suratthani 7. The rachis lengths of Suratthani 1,
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Suratthani 2, Suratthani 5, and Suratthani 8 were 239-256 cm. Suratthani 5 showed
lowest leaf area by 1.86 m?.

The selection of male and female parental oil palm to produce tenera
hybrid was established at rainfed area at Nong Khai Agricultural Research and
Development Center and Development Center and Ubon Ratchathani Field Crops
Research Center, northeast region. This experiment aims to select male and female
parental oil palm which adapt to environment in Northeast region to produce
drought tolerance tenera hybrid for the farmers in northeast area. There were three
lines of female parental palm including D75, D78, and D84 and two standard crosses
(Suratthani 1 and 2). There were four lines of male parental palm group one
including 109/307T, 106/238T, 159/398Tx159/379P, and 139/180Tx139/212P and five
lines of male parental palm group two including 109/307T, 106/238T,
159/398Tx159/379P, and 139/180Tx139/212P. The results showed that the female
parental line D78 presented the highest bunch number and yield by 7.56 bunch and
2.04 ton/rai/year, respectively while D75 presented by 6.31 bunch and 2.01
ton/rai/year of bunch number and yield, respectively. From individual selection,
palm No. 217, 225,232 and 236 of female parental palm of line D78 exhibited
average yield (recorded at 7-11 years old) by 2.19, 2.24, 2.40 and 2.70 ton/palm/year,
respectively. Palm No. 124, 129, and 141 of female parental palm line D75 displayed
average yield by 2.95, 2.40 and 2.24 ton/palm/year, respectively. The 24 pisifera
palms were selected from male parental palm line 159/398T x 159/379P, whereas

pisifera male parental palm of line 109/307T was not found.

Uni1 (Introduction)

fuiivgnunduiifudulngedluannmelsd Jagtulduereiuilugnegianineig
yhusene fnsveneiuiivgnluaeld niangusen wasFuvenefluiiuiivgnnianans
mawllauaznangusenideanile ludwinguasivsidl elass unnmis nussany Lag
Fudy vilidnsveneiuiivgnunduisiululuudeiliresmnyausniufoafindade
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HaKAngean 2,895 Alansudalsdel uailelilliinlvinandn 1,742 AlanSusielssel wandn
anasdegar 40 luvaengnuanas vy ssndl 1 Welimilinandn 2,772 Alansuselssel
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o [y

FaTnas1ug$578 wud aneiiaaslul 2557 2558 war2559 dawalirandnurauingiy
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al., 2003) (Chapman et al., 2003) fatiu SududosfndenuiiaznoRusNasausum

3

Whiuanmuiadalas nudiuswaseiugiugnueaeuluiuiiniangfueasnideaunie
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v A

iieldndnuaniusgnuannues) (OxP) Addnea nlunishinandngedmsuiaiunng

Y

ANTNWLIAILAS

521 U8UN15998  (Research Methodology)
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Aanssuauideiuseneume 2 nsveass Wunsadusuaiy Breeding program

N13NARARIN 3.1 NMsnagaugraNUIANUNTUlATINITUSUUTINUG SaUT 2 tilaugnTunui
NP HE NP TLRRIGENT DG
danldlunimaaas
- AnauUIEN 31NN1THANTENIN NANKITUS Deli Kazemba waznweug La
Me Calabar Tanzania
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ANUUANFNTENINeARaY 19 DMRT
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v X v
n1sUuiindaya
1. anwurn19sYEula Muasn139e9 Corley and Breure (1988) lagvinn15innis
WSAUlawsazenay 31U 16 dusiauUasge

2. HANAANZANUAR LareIAUSENOUNANAR
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2. MIANYNARAAVTALERN wazeIAUTENaUNaNE®
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Thiduiinimuszeznaniiimun uaznsujoRnuiimlas fuenmiennusuufifnu
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Nan15IvewazanUsiena (Research and Discussion)
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2561 U 2564 Wu31 SzEzIa 7 weuiviimaiiuteya Uiduindugnuaueny 3 U ddwau
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ANHANEI 1905511 8 Anandnuniign 305 Alansusals liuandiugnuanasugssii 1
Nilnandn 206 Alansu (11571991 37) HandnUrduiunandnU A Tugnrauas ey o1l
7 8 uaz 9 918 3 Y luneldndsegluyie 0.73-1.74 dusalsnel (e33nil wazAue, 2558)
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Aug swandune muenn wuiuiden  aunts arwena swau dwily
i (el sty UNUNIS Tudos  Tuges  ludew

fu/fau (%1.) (913.%.31.) (31.) @@u)  (umdlu)  Gs.a)
gsuiend 1 2.30 246 ¢ 384 ab 313 626a  214ab  233ab
gsugiond 2 2.29 256 bc 363 ab 301 642a  214ab  23lab
g31uq$5il 5 2.24 239 ¢ 330 b 297 553b  203b 1.86 b
a1ugIsl 7 2.39 274 ab 4.10 a 3.04 65.0a  223ab 244 b
a71uq 3511 8 2.35 253 ¢ 3.78 ab 3.21 66.0a  211ab 2.50 a
A31903511 9 2.37 280 a 4.28 a 3.17 68.0 a 228 a 2.76 a

CV. (%) 4.7 49 10.3 6.1 a.7 6.5 15.7

B : HARARYIeUiIUAL-TuengY 2564
A13197 38 Snndrunensiily FIuIUNEATE UMTnNzans LasNananzaleanueIl1ay
Wniudnanranindulasinsuuueiug seun 2 Naudidenvliouanusid U

2564 (918 3 U 8 1hipw)

nug Sandqumendafs  Swounzane/fu  dutinnzane NANEN

(nn.) (nn3)

431945511 1 0.07 4.68 ab 1.87 206 ab
q31ugse0d 2 0.05 3.68 b 1.70 142 b
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q31ug3574 5 0.06 2,64 b 1.70 102b

q31ugsenil 7 0.06 234 b 1.76 90 b
q319g3574 8 0.07 6.62 a 1.98 305 a
q31ug3514 9 0.02 242 b 191 98 b
C.V. (%) 57.3 49.3 19.1 57.3
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fu/\faw) (31.) @sgu)  (Qumdy)  @sw) (@)

D75 218 540.5 52.1 307.9 10.3 198.0
D78 21.5 529.2 39.5 301.5 7.5 168.9
D84 209 558.8 514 311.3 10.7 227.3
431ug 5511 1 229 553.4 34.8 319.2 10.3 231.1
q31ug357i 2 22.0 520.8 34.8 307.3 11.1 222.7
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Abstract

Study of potential oil palm varieties derived from tissue culture and
interspecific hybrid was carried out at Suratthani Oil Palm Research Center and
Nongkhai Agricultural Research and Development Center during October 2015 — September
2021. The results showed that the oil palm varieties planted at Suratthani Oil Palm
Research Center, Eagle and Compacta x Ekona Cod 15357, displayed the lowest
average height by 2.4 and 2.6 meters, respectively. These two varieties had potential
to be germplasm for developing dwarf variety. Varieties Aztaga and Compacta x
Ekona Cod 16025 presented the highest average fresh fruit bunch by 4.9 and 4.1
tons/rai/year, respectively. The oil palm varieties planted at Nongkhai Agricultural
Research and Development Center, Eagle and Compact x Nigeria, showed lowest average
height by 1.7 and 2.1 meters, respectively and these two varieties had potential to
be germplasm for developing dwarf variety. Varieties Eagle and Compacta x Ekona
exhibited the highest average fresh fruit bunch by 3.7 and 2.9 tons/rai/year,
respectively. However, the average fresh fruit bunch of these two varieties were less
than standard variety ST2 which showed by 3.9 and 3.0 tons/rai/year of experimental
plot No. 1 and experimental plot No. 2, respectively. The results suggest that the oil
palm varieties derived from tissue culture and interspecific hybrid could achieve high

yield.
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3. Titan 6. Tornado
BUHUANINIARDY

1. auflunisugnnadeudunaiugairsuszmanlaannnisinzidesilaigelubieu

9

¥
=

We 1AL 2551 warguainwaudslagiu wuidiwiu 8 s
2. Ygnduduindiulagldszasan 7.5x7.5x7.5 s
3. YuRnsauasnwinlasirauindiuiuggnuaunuAusinvesaud ITeUrdutdug

3135571
wlasi 2 Anwdnennuguraudndiunldangnuandruviialununaiala

daldlun1snnang
1. WudUrduintugnuandiuaia ngu Compact palm #Aldannismistudndiuamy

16 angiug

2. gunsallunmsafiunimaaes wagnisguasnw wu Jo arsiadmdnivivias
o A v g o a & a & v
fngity gunsadlvi Yadeniswiie wdaiivpguaudusiuy

[

3. Jangunsallunisiiuifednanan Fan1siasgiivln esdusznaunzalowazns

Uuiindeya

LUULAZISTNIINAADY

1% v
) A LY s [ o o

1UNUNITNABDILUU RCB Usznauaiy 16 N33u359 ay 3 91 Ao Wugurauiu

9

| a v < v (% r.:’lj
anuaEungy Compact palm AN ILNAR 16 Angnug U

1. Compacta x Ekona Cod 15357 9 . Compacta x Ekona Cod
16025

2. Bamenda x Ekona Co4 18885 1 0 . Compacta x Ekona Co4
16798

3. Bamenda x Ekona Co4 18327 1 1 . Compacta x Ekona Cod
16026

4. Bamenda x Ekona Co4 18942 12. Tanzania x Ekona Co4 16289

5. Ekona x Short Cod 23887 13. Compact x Ghana Cod 15782

6. Ekona x Short Co4 23890 14. Compact x Ghana Cod 16796

7. Ekona x Short Cod 10940 15. Tanzania x Ekona Co4 15226

126



8. Compacta x Ekona Co4 15141 1 6 . Compacta x Nigeria Cod
20227

BUHUANINIARDY
1. adiunisugnunaaeusiundiugansUssmeandugnuandiuvila ludsuiiuiay
2550 wazuasnyaudslagiu luiundwau 1215

2. Ygndudunidiulagldszezuan 8.5x8.5x8.5 s

(% [ o

3. UftRn1sguasnwwdasdiduinduiuggnuauniudAugiivesgudidelidy

99U

1%
%

Wngiuasug 311

wlasn 3 mMsAnwdneawiduidiugnuauiugatsssmantaainnsinizideailaige

Tununnia aziusaniReanile

Fanlglunisnnasy
o ¢ ¢ 8 w Y ' av v &
1. fuguramndugnuauiugsnUseme nqu Compact palm 71lda1nnsinnzides

Welgaduiu 6 aneiug waziudanuauas 1wy sl 2

[

2. gunsallunsaniiunismaass wagn1sguasnel wu Jo arsadidniviivias

o

~ v o ) a & a & v
ﬁ@EW“U Uﬂﬁﬂnﬂu’] ‘{jﬁ]ﬁlﬁlﬂqiﬁ\la@ LNa@W%ﬂQQJWULUu@u

q
3 U

Aangunsallunisiiuifeanandn Sanisesagiivln aerUsznounsasLasnIs

Guiindeya

WUULAEITNIINARDY
= = ] a v v evY 1 o &
WiguiisuAnadelae T-test Usenauaie 7 @neiug tawn Wug Eagle, Emerald,

%

Tornado, Aztega, Nemo, Titan wag Uﬁ:@uﬂNaNQiﬁ‘wQ%ﬁﬁﬁ 2

BURUANINARDY
1. fudunmsgnuasousundiuginasamaiidanmamedoaioibodowsou
2551 LLaw;]LLa%’ﬂwwuﬁaﬁﬁ]qﬂ’ﬂuﬁuﬁﬁﬁmu 10 13
2. Ugndfudutisulneldavesuan 8xexs s
3. UftRnsquatnuulasdutsiuiugnuaumuduuginnesgusideunduinisiy
GERITAROR!

[
o v &

wlash 4 nsAnwdneamuiduundugnuauwugansusamanldangnuaudiayialy

Y 9

& A o = =
NUNATANSIUDDNERYILNIUD

Fanlglunisnaasy

127



1. ugurdudugnuauiugsiiaUseme nqu Compact palm AlAnn1siwizides

Weloduiu 6 anefiug waziudgnuangsug s 2

v @

2. gunsallunsaniiunismaaes wagnisauaine Wy Yo arsiedidniviiviay

ity gunsallimi Jadensnde wanfivrguaudusiu
3. Yangunsallumsiiuiieanands Tanssyivle osUsznounzaIeuaznis
Guiindeya
WUUKALATN1TNARDY
TNHUNITNARDILUY RCB Usenaunig 7 N55u359 ag 3 91 Ae Nuguauuniu

£%
§ v A

QNNEN MUY 7 engiug Al

]

1. Compact x Nigeria 2. Compact x Ekona
3. Compact x Ghana 4. Tanzania x Ekona
5. Bamenda x Ekona 6. Ekona Short

7. Ddundiuiuggnranaseg ol 2

ad a wa
'Jﬁ‘U{]UGIﬂ']’iVIﬂ?IEN
6 1

1. sudunisugnnadeufundiiusinwssmaildannismisidsaiodede
wwey 2551 wavguasnuaufedagiy Tuiiufidwnn 40 13

2. Ugndudaninsulaeldsvesan 8.5x8.5x8.5 s

3. Uftinsquadnuudasduhiuiusgnaunuduusinvesqudideundinintug

313571

v =R v
n1sduiindaya
1. Juiindoyauaz N ianvaenanenmyesiulannsun1snnaes
2. Guindeyanslinandann o 2 dUan
! < v 1 L3 Y a (3 § < ¢ 8w
3. duivdegmganeUrdundiululinsgrinesigudundu
4. JuiindoyanuanInuwingen Lazgsiusinginisinens

5. Juiindeyan1siaseiulanng 12 o

52ZANANTIUNNT SUAUATL Woaunatal U 2563 duganaunueieu U 2564

fa o [y

anuianliuns qudifeuauindugiug ol audidowasinuinisinunuesniy

128



Nan1sNaaadLazanydsne (Results and Discussion)
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ATNATARNUIN

AMNATMANUIN N
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AMWANAKRUINT 1 awesUsEiRRugvaLtanugnssuUraRuniululAsINsUTuUssRug U ARG

DELI DURA EXHIBIT 1

CHE 137 ORIGIN

PP105 x PP24 S67 x S37 P228 x PP226
UR27/1 X E204/10 UR220/2 X PP336
| l |
UR435/7 X UR424/6
CHE 137
Guthries

Progeny UR435 was the highest yielding progeny in GB VIII; 173 ke/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 Oo/M O/B
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CHE 71.2 62.8 30.4 6.9 48.9 220
CHE137:87D 72.6 63.4 29.8 6.8 48.3 22.2

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)

v

Uszinelng Aquéisounduingiugsmgisnd
- U 2534-2544 laugn@nwiUseyInvesangiug CHEL37: 87D SELF n3anunuiay 63 s¥a
wuag 913
-V 2546 SauTmdoyauazAnidendunineiay 544D AilanwurAielfidusundiusasie
AuaunagoululasinisusuUssitusuduitusoudl 2 uasifins uaufuiazadne inbred
line Ingnswausiie (Table 1)
- U 2546-2560 laugnAnwiuseannsvesaneiiug 63/544D SELF visennglay 228 swaulas 033
(Table 2)
- U 2563- TasvaneiuguailndlagdSnisuauuuy intercross wazlauandnwiusyyinsvesany
Wugwal 79/339D x 63/544D visenaneiay 162/543D iaudas 202/2
Table 1 Performance of line No. 63 and palm No.544D in Experiment Trial 913
Palm Background FFB BN BW FB FW MF S/F K/F O/M O/B HI
Number 1st Cycle ' (kg/p/y) kg) (%) (9 (%) (%) (%) () (%) (m)
913/544D 63 148.7 118 187 79.2 128 659 261 80 351 183 526
mean (71.4)  (9.0) (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 ; O/M = oil to mesocarp ;
O/B Qil 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 x 523
PP193 x PP189 S7 x S5 E69/8 x PP189 S7 x S5
UR335/5 X E62/31 UR333/5 x  E62/31
BM20. M 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
Wl% 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 Oo/M O/B
HC133 70.1 61.6 31.8 6.6 44.2 19.1

In the 1977 progeny tests a total of 24 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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Uspnalne fgudifounduiiiugsugisd
- U 2534-2544 lgUgnAnyussynnsvesaneniug DAMS563: 391D x HC133: 1288D #3enuneiat
91 sWaudas 914
- ¥ 2546 IuTIdeyauazdnidonsdumneiay 16170 Mldnuuziielfidusuusifusadagsa
neaeululassnsufulgaiuginduintuseul 2 wesiuduiudunazains inbred line Tae
MINaNLeY (Table 1)
- U 2546-2560 laugn@nwiussvinsvesaneitug 91/1617D SELF vsenneiay 236 swauuas
033 (Table 2)
- ¥ 2561- leugnfnwusennsvesaneiug 91/1617D SELF vienungiay 236/14D srauuas
185 (Table 2)
- U 2563- Taswangiugwilndlagisnisuaunuy intercross waglaugndnwiuszynsvesany
WuSUH 78/193D x 91/1617D Wenueiay 245/12D sWiawlas 202/1
- U 2563- TaswangiiuguiiludlagIBnisuaunuy intercross waglaUgndnwiusznsvesany
Wugwal 94/941D x 91/1617D wenuneway 238/752D sviauUas 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  (kg/p/y) (kg) (%) (g) (%) (0 (%) (%) (%) (cm)
914/1617D 91 92.0 8.2 17.3 81.9 20.8 66.8 28.2 5.0 43.8 24.2 44.3
mean (72.4) (8.2) (1320 (789) (182) (628) (30.7) (65) (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  DAMS563: 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
UR27/1 E204/10 UR220/2  x  PP336

X
UR435/7 UR424/6

}
CHE137 : 253D (X)

|

C a2

The characteristics of CHE137 are discussed in Exhibit 1 and those 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 Oo/M 0O/B

Cca2

95.0 295 664 78.2 67.4 27.8 4.8 a2.7 225

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.

UszwAlny NAugidounduindiugsugiond

- U 2534-2544 laUgnfnwuseannsvesaneiug C42: 67D SELF w3anueian 66 sauUas
931 waraneug C42: 67D x DAM564: 693D visenneway 75 siauuas 914

- U 2546 sausiudeyauazAnifondunungiay 314D 9NUsedNsvasanenug C42: 67D SELF
VTEVUNELAY 66 STaLUad 931 uagsuvanelay 13190 a1nUssyInsvesangwug C42: 67D x
DAMS564: 693D w3evanuiay 75 saudas 914 fifldnwasiiielfidusunsiiuiaiaguan
naaoululasinsuiuugaiuuduinduseudl 2 uasfiusunuduuarad inbred line Tag
MsuaNAILeY (Table 1)

- U 2546-2560 laugnAnwiUssunsvesaneiug 66/314D SELF w3anungian 306 siauuas
033 way anenug 75/1319D SELF visomanelay 218 sviaudas 033 (Table 2)
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- U 2561- WafwangiugudlnilagiSnsuauuuy intercross waglaugn@nwussvinsvesane
Wugua 78/193D x 66/314D wevanelay 301/427D siaudas 184

- U 2565- MauHuUanUIE¥InTvesaeiug 66/314D SELF visevunelay 306/3148D sviauuas
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 (kg/p/y) (kg) (%) (9) (%) (%) (%) (%) (%) (cm)
931/314D 66 106.3 13.7 12.6 78.8 14.7 71.8 232 5.0 43.5 229 4a2.1

mean (79.3) 9.5 (14.1) (79.2) (15.3) (68.6) (26.7) (4.6) (39.4) (21.4) (56.5)
914/1319D 75 61.2 73 16.4 78.5 17.0 73.1 22.1 4.8 42,5 24.3 33.1
mean (76.3) (75.7)  (17.2) (79.2) (15.4) (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

Female Parent

cross
Expt.code Program Thai ID Breeding
No.
Costa Rica ID Type background
C42: 67D x DAM564:
BRD 033 D self 218  75/1319D 693D Deli Dura x Deli Dura Chemara BPRO
BRD 033 D self 306 66/314D (Cd42: 67D SELF Deli Dura Chemara BPRO
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EXHIBIT 4

DELI DURA
C2120 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 UR435/10

X
CHElel: 107D ®

|

C 2120
Guthries

Progeny UR427 was the second highest yielding progeny of 25 in GB VIl with 163 kg/palm versus
a trial mean of 150 ke/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 Oo/M O/B
CHE134 671 62.4 29.9 1.7 a6.7 19.7
CHE134:107D 66.0 66.5 25.4 8.1 51.2 22,5

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 5.5 49.3 21.9
C2120:184D 175.0 274 627 65.4 69.8 235 6.7 ar.4 21.6
Trial mean 85.6 309 682

Selected palm 184D yielded 67 per cent more than the C2120 progeny mean.
Uszineilng Aquéiseunduingiugsmugisd
- U 2534-2544 leUgnfnwuseunsvesaneiug C2120:184D SELF w3enuelay 67 swawlas
921
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- ¥ 2546 IuTtoyauazAndondumineiay 5210 Afidnvardiioldidusuniiugadguay
naaeululasinisuiuuseugundutntusoud 2 unsdiusunudusazains Inbred line lag
MINaNLeY (Table 1)

- U 2546-2560 lougnAnwuseansvesaneug 67/5210 SELF wlevsngiay 220 swauuas 033
(Table 2)

- U 2561 lelgn@nuuseyinsvesaneiug 67/5210 SELF wevanelay 220/439D sviaulas 185

- U 2561- Tafwangiugwiludlagisnisnaunuy intercross waglaugndnwiuszynsvesany
WuSWH 98/239D x 67/521D wsevanelay 297/3D svauuad 185

- U 2565- Iaswangiiuguadlnailagidnswauuuy intercross waglainaunudgn@nyiussyins
VoUW 75/1319D x 67/521D viTonaeaY 269/472D swiauwdas 221

Table 1 Performance of line No. 67 and palm No. 521D in Experiment 921

Palm Background FFB BN BW F/B FW M/F S/F K/F O/M O/B HI
Number 1st Cycle  (kg/p/y) (kg) (%) (g) (%) () () (%) (%) (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) (18.2) (72.3) (104) (64.2) (265) (9.3) (415 (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

S5 x 523 S5 x 523

v v

E69/8 x PP189  S7x S5 PP105 x PP24  S67 x S37 E69/8 x PP189 ST x 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 URA27 as second highest yielding progeny in GB VII. It was one of the
few out standing Chemara BPRO Delis without any Serdang Avenue germplasm.

Papua New Guinea

DMT714 was the highest yielding Deli progeny at 200 kg/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 Oo/M O/B
DM714 73.2 59.7 7.8 47.2 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

DAMS564 111 270 665 71.1 67.7 27.3 5.0 43.5 21.0
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DAM564:693D 177 293 688 65.0 70.2 24.4 54 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.

Uspinalg Agudifounduiuiugsug o

- U 2534-2544 laUgn@nw1useyinsvesaneiug DAMS64: 693D SELF sonuiuiay 68 s¥d
wlas 931 uarUsevInsuesanenug DAMS64: 693D x CHEL37: 87D n3aviungla 84 sia
wiae 914

- U 2546 ourideyauavAndenduvingiay 374D 9nUsevINTvesaneiug DAM564: 693D
SELF wagfunaneiay 9410 9 nUszw1nsvesatswug DAMS64: 693D x CHE137: 87D i
Snwnrfiflelfilusuusiiugaisgnaumaaeululasansufudseiusundinifusoud 2 way
W uufulaza$ Inbred line Tagnisuausates (Table 1)

- U 2546-2560 laugnAnuiUszynsvesaneiug 68/374D SELF w3avungiay 292 siauuas
033 uazang¥ug 84/941D SELF vivevaneiay 202 sviaudas 033 (Table 2)0

- U 2561 TafwaneiugudlnailagiBnisuauuuy intercross wagliugnnwussninsvesany

o &

Wugua 68/374D x 73/49D visevanglay 305/497D siiauUad 184

- U 2563 TdadaangiiuguallvadlagdBnsnauwuu intercross wazlaugndnwiuseynsvesany
Wugua 91/1617D x 68/347D W3enueLaY 282/14D iauwUas 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 K/F O/M O/B HI
Number 1st Cycle  (kg/p/y) (kg) (%) (g) (%) () () (%) (%) (cm)
931/374D 68 109.8 11.0 143 78.0 159 702 233 65 383 21.0 4738

mean (59.3) (8.2) (104 (77.4) (17.6) (69.1) (24.1) (6.7) (39.2) (26.9) (35.8)
914/941D 84 83.0 9.0 17.6 79.7 184 674 264 62 488 264 349
mean (66.4) (r.7)  (140) (785) (146) (64.4) (28.7) (6.9) (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 QOil to bunch ;HI =Height increment.

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

Female Parent
Progra cross

Expt.code Thai ID Breeding
m No.
Costa Rica ID Type background
BRD 033 Dself 292 68/374D DAM564: 693D SELF Deli Dura Chemara BPRO
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BRD 033 Dself 202 84/941D DAMb564: 693D x CHE137: 87D Deli Dura x Deli Dura Chemara BPRO

EXHIBIT 6
LA ME
IRH618, IRH619, IRH621 ORIGINS

L7T ®
(BRT10)
IRH 621
L10T X L506P
(BRT10) l (LM8)
IRH 619
L5T X LoT
(BRT10) i (BRT10)
IRH 618

Uszelney figuidounduihtugsegiod

- U 2534-2544 laan@nunUseynsvesaneniug IRH618: 158T x HC129: 1056P w3avnungLay
129 saudas 906 wazaneug IRH618: 158T x IRH619: 26T vienuneiay 138 sviaulas 932

- U 2546 sauniudeyauaAndionduvinelay 1426T 9nUse¥nsvesaneiug IRH618: 158T x
HC129: 1056P wagAuneLay 391T ﬂ’]ﬂﬂi%%’]ﬂi%@dﬂ’]ﬁlﬁué IRH618: 158T x IRH619: 26T
fifiEnwarAielfilufunotusadeduaunaaeululnssnisuiuUssiusinduminduseud 2
uaziiuduudutazaine inbred line TnBMIsNaNFILBILATHALLUY Intercross (Table 1)

- U 2546-2560 laUgnAnuussunsvesaneiiug 129/1426T SELF n3anuneiay 6 sauUas
034 warangiug 138/391T SELF wSevangiay 8 swaudas 045 uazldadrsaeiiuglilag

SNISHANWLUU Intercross 138/391T x 139/520T #Tonu18Lav 8 siaulas 046 uag

Intercross 138/391T x 129/1426T v3auungian 11 swawuas 046 (Table 2)
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- U 2561 UgnAnw1Useuinsvesanewug 138/391T x 129/1426T wIenuneiay 11 siauUas
046 it 22T vsesvia 11/22T s¥auuaq 181
- U 2563 UgnAnwuseunnsvesaneiug 138/391T x 139/520T nsenunglay 8 sviauuad 046

Fuil 1027T waesva 8/1027T Svaudas 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 (kg/p/y) (kg) (%) (g) (%) (%) (%) (%) (%) (cm)
906/1426T 129 131.4 13.8 15.0 72.6 14.2 75.9 13.3 10.9 48.5 26.6 46.8
mean (65.9) (9.8) (81 (753) (11.8) (69.9) (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 10.3 440 240 473
mean (80.7) (174 (17.3) (73.5) (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/A = 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

Female Parent

Expt.code Program  cross No. Thai ID
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- WALl
Self - Nigeria
BRD 046 Intercrossing 11 138/391T x 129/1426T IRH618:158T x HC129:1056P La Me x SP540 L5T x L2T - BM

Derivate 119 Derivate
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¢ ¢

INEAC 220/B x INEAC 842/D

v

JL21061T

YANGAMBI
9023 ORIGIN (SOCFIN)

397R (DJONGO)
X

406 R (YAWENDA)

v

INEAC 2649/B

X

|

50C302:91T x®

C 9023

EXHIBIT 7

229A (DJONGO)
X
287/1(YAWENDA)
X INEAC 1473/B
JL21074T

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 O/M O/B
9023 18 Al 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

Usewialny Naugidounduiniugsugiont

163



-V 25342544 e Ug nf nwUsewnsvaseneiug C9023: 73T x HC129: 1056P visevisneiay 132 51
WUaa 906 uaaneiug CO023T: 73T x C9023T: 73T visevineia 112 auuad 915

-V 2546 TyuTndeyALArARR BNAWLNEIaY 1415T anUsyansvesaneiug C9023: 73T x HC129:
1056P Wagsuvnelan 427T MnUssannsvesaneiug CO023T: 73T x CO023T: 73T Aididnunsfiiteld
Husumoiusasdnamageululasnsusudsaiugundmintuseud 2 wasnfissuauiuaeais
inbred line IneNSHARFADMAYHALLUU Intercross (Table 1)

-V 2546-2560 laUgnAinuussansveseneiug 132/1415T SELF vizemuneay 4 siauas 034 uagld
asveneiug vl lng T8 nsHaNwUY Intercross 132/1415T x 140/102T visevsneias 3 swauuas 046
Wa Intercross 112/427Tx 132/1415T vivevanela® 2 siallag 046 (Table 2)

-7 2563 UgnAnwusznnsvesaneiug 132/1415T x 140/102T videvisneiay 3 saidas 046 fu
395T yi039ia 3/395T swiauias 204

-7 2563 UgnAnunusznnsveseneniug 112/427Tx 132/1415T vilevaneian 2 sviauUas 046 dfuil 496T
W03ViE 2/496T Sviauas 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 FW M/E S/F K/F Oo/M O/B HI
Number 1st Cycle (kg/p/y) (kg) (%) (9 (%) (%) (%) (%) (%) (cm)
915/427 T 112 733 13.4 8.0 774 13.8 87.9 6.5 5.7 438 298 36.9
mean (59.1)  (10.1) (17.8) (76.5) . (13.0) (83.5) (8.7) (78) (@32 (275) (39.0)
906/1415T 132 121.0 12.3 20.2 78.3 16.4 77.2 9.4 13.4 48.9 29.6 47.9
mean (60.3) (9.2) (93 (748 (129) (819) (85) (9.6) (46.0) (28.1) (48.8)
Remarks : FFB = fresh fruit bunch S/F =shell/fruit BN = bunch number K/A = 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.cod cross Female Parent
Program Thai ID
¢ 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  Intercrossin 2 112/427Tx C9023T: 73T x Yangambi - SP540
g 132/1415T C9023T: 73T
BRD 046  Intercrossin 3 132/1415T x C9023T: 73T x Yangambi - SP540
g 140/102T HC129:1056P
Male Parent
Expt.code Program  cross No. Thai ID Breeding
Costa Rica ID Type background
BRD 046  Intercrossin 2 112/427Tx C9023:73T SELF Yangambi SOC 302 Self
g 132/1415T
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BRD 046 Intercrossin 3 132/1415T x GHA608:504T x Nigeria X Yangambi Composite - SOC
g 140/102T C9023: 73T 302 Self
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EXHIBIT 8
DAMI COMPOSITE
DAMI 588 ORIGIN

206.214 x SP29/36P 206.1/7 x IRHO 39. 32P (See Exhibit12) (See Exhibit1)
(Dumpy)l (Serdang P)  (Dumpy) l (Fertile P) l l
BM29/36T X BM31/40T BM119/28T 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 was 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 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.

No.Bu FFB Trunk Leaf F/B M/F S/F K/F  O/M O/B

Dam588 2717 1152 1895 664 704 877 7.5 4.8 50.1  31.0
DAMb588:368T 37.7 161 133 603 75.0 856 9.1 53 48.6  31.2
SC 252 103.7 1363 617 69.9 824 114 6.2 46.6  26.8

Usinalg Agudifounduisiugsugiond
- U 2534-2544 leUgn@ny1useansvesaneiug DAMS8S: 368T x HC129: 1009P visanuneia
125 99auuad 916 wazatuiug DAMS88: 368T x DAMS585: 343T wsanuieLay 141 shd
wiae 916
- U 2546 syusiudayauarAndensununeay 154T a1nUseynsvesansiug DAM58S: 368T x
HC129: 1009P wagAunusLay 158T ﬂ?ﬂﬂi%%’]ﬂiﬂ@ﬂﬂ?ﬂﬁuﬁ: DAMb588: 368T x DAM585:
3037 ffidnwnrAdoldiduiuneiusaiugnamaaeululasimsusuussiusinduthuseud

2 LAZMINIIUIUAULATESNS inbred line 1A8NNSNANAILBILALHELWUU Intercross (Table 1)
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- U 2546-2560 lougndnuuszainsvesanewug 125/154T SELF visemneiay 7 sauuas 034
waganeug 141/158T SELF visevanelavld svaudas 061 uagldasaneiusinilagisnig
HALLUY Intercross 141/158T x 125/154T #3evaneia 4 sviaudas 046 (Table 2)

-1 2561 Ugninwuszannsvesanesiug 141/158T x 125/154T visevanesas d sauas 046 fui
1075T vi3esvia 4/1075T svieualas 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 FW M/F S/F K/F Oo/M O/B HI
Number 1st Cycle (kg/p/y) (kg) (%) (9) (%) (%) (%) (%) (%) (cm)
916/154T 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) 97 (74 (737 (9.9) (86.8) (6.2) (700  (@29) (27.3) (40.5)
916/1345T 141 96.0 14.3 7.6 75.7 6.2 86.4 6.8 6.8 435 303 30.1
mean (56.5) (9.00 (80  (73.6) (9.3)  (826) (9.0 (8.4) (4400 (26.8) (30.2)

Remarks : FFB = fresh fruit bunch S/F = shel/fruit BN = bunch number K/A = 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. 7 14 T self and 4 Intercrossing

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
HC129: 1009P Derivate
BRD 061 T self 14 141/158T DAM588: 368T x DAMI
DAMS585: 343T
BRD 046 Intercrossing 4 141/158T x DAM588:368T x DAMI
125/154T DAM585:343T
Expt.cod cross Male Parent
Program Thai ID
€ No. Costa Rica ID Type Breeding background
BRD 046 Intercrossing 4 141/158T x  DAMb588:368T x DAMI x SP540 Composite - BM 119 Derivate
125/154T HC129:1009P Derivate
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EXHIBIT 9
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

1

DAM 585

Papua New Guinea

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.

No.Bu FFB Trunk Leaf F/B M/F S/F K/F O/M O/B

DAMS585 228 1359 136 633 641 86.2 8.4 55 49.9 275
DAM585:343T 26.2 158 144 636 618 914 4.1 4.5 529 299
SC 20.9  106.7 131 584 693 813 129 6.1 49.2 2717

Usinalg Agudifounduisiugsugiod

- U 2534-2544 lagnAnwiussansvesaneiiug DAM588: 368T x HC129: 1009P w3amsingiay
125 s7auUad 916 uazanewug DAMS588: 368T x DAMSS5: 343T wisowaneiay 141 59
wiae 916

- U 2546 syusudayauazAndensdunineiay 154T 31nUsevnsvesaneiug DAM588: 368T x
HC129: 1009P waz@unuieLay 158T mnﬂizﬁmﬂsmaamaﬁuﬁ: DAMb588: 368T x DAM585:
3037 fifidnwnridoldiduiueiusaignammaaeululasemisusuussiusinduthiuseud
2 wawiiiuduudulazaing inbred line TnBMsHaLAILBILAZHALLUY Intercross (Table 1)

- U 2546-2560 lougndnuussansvesaneiug 125/154T SELF wSevaneian 7 swauuad 034
wawaneiug 141/158T SELF vlenaneiav1d siauuas 061 wagldaswaneiuglvallagisng

NAULUU Intercross 141/158T x 125/154T viseviangway 4 suawlas 046 (Table 2)
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-1 2561 Ugnineuszannsvesanesiug 141/158T x 125/154T vi3evanesas d sauas 046 fui

1075T vis059d 4/1075T s9iautag 182

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

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

HC129: 1009P Derivate
BRD 061 T self 14 141/158T DAM588: 368T x DAMI
DAMb585: 343T
BRD 046  Intercrossi 4 141/158T x DAM588:368T x DAMI
ng 125/154T DAM585:343T
cross Male Parent
Expt.code Program Thai ID
No. Costa Rica ID Type Breeding background

BRD 046  Intercrossi q 141/158T x DAM588:368T x
ng 125/154T HC129:1009P

DAMI x SP540  Composite - BM 119

Derivate 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) l (Fertile P)

BM29/36T X BM31/40T BM119/28R X UR435/1D

DM 774:211T X DM 736:107T

l

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 type in 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.

No.Bu FFB "Trunk Leaf F/B M/F S/F K/F  O/M O/B

DAM588 2717 1152 1895 664 704 877 7.5 4.8 50.1  31.0
DAM588:368T 37.7 161 133 603 750 85.6 9.1 53 48.6  31.2
SC 252 1037 1363 617 699 824 114 6.2 46.6  26.8

Usinalg Agudifounduisiugsugiond

- U 2534-2544 leUgnAnwiusyyinsvesanenug DAM588: 368T x HC129: 1009P v3enaneia
125 s9auUad 916 Lazaneug DAM5SS: 368T x DAMS85: 343T u3enuneiay 141 iia
wuas 916

- U 2546 syusudayauazAndendunineiay 154T 31nUseansvesangiug DAM588: 368T x
HC129: 1009P waz@unuieLay 1587 ﬂ?ﬂﬂi%%ﬁﬂi‘uadﬂ’mﬁuﬁ: DAMb588: 368T x DAM585:
3037 fidnwnrAdoldiduiueiusaiugnamaaeululasimsusuussiusinduthduseud
2 uaztiinduudunazaing inbred line TNBNSNANFLBIMALHANLUY Intercross (Table 1)

- U 2546-2560 lougnAnwiusveinsvesanenug 125/154T SELF visevuneiay 7 swauwdas 034
wagangiug 141/158T SELF vSevuneiay 14 swauuas 061 uagldaieaeiuglnidlagisnis

NAULUU Intercross 141/158T x 125/154T visevianeway 4 suawlas 046 (Table 2)
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-1 2561 Ugnineuszannsvesanesiug 141/158T x 125/154T vi3evanesas d sauas 046 fui
1075T vi3esvia 4/1075T sviualas 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 FW M/F S/F K/F o/M Oo/B HI
Number 1st Cycle (kg/p/y) (kg) (%) (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) (26.8) (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
HC129: 1009P Derivate
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 DAMS585:343T

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  Composite - BM 119 Derivate
125/154T HC129:1009P SP540
Derivate
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EXHIBIT 11
KIGOMA (TAN 544)
TANS44 : 137T x :TAN544 : 180T

!

STH 159

Costa Rica (paper)
Usnalne fgudiounduiiugsugiod
- U 2534-2544 19Ugn@nw1UseynIvedaneiiug TANSAS: 137T x TANSAd: 180T S@NHEiaY 159
SPaRUad 916 uaranewus TANSA4: 180T SELF visevanelay 117 swauwdas 905
- U 2546 s9UTmdeyauazAnionAuNLEIaY 398T 3NUTLYINTVOIAYNUT TANSA4: 137T x
TANSA4: 180T UAZHUMNNBIAY 88 T 9NUTEINTURIANUWUE TANSAS: 180T SELF AITidnwaiLd
dielfidusuniewusaisguaunaaoululasimsusuusniusundudifuseud 2 uasifinsuan
Aulaza3Ne inbred line lngn1suausiied (Table 1)
- U 2546-2560 laugnAnwuszunsvesaneiug 159/398T SELF viseviinglay 5 sviaudas 034
wazaneug 117/88T SELF visenuneiay 11 sviaudas 045 (Table 2)
- U 2561 laugnAnwiuseynsvesaneiug 159/398T SELF venuneiay 398/925T swauuas
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 Oo/M o/B HI
Number 1st Cycle (kg/p/y) (kg) (%) (g) (%) (%) (%) (%) (%) (cm)
916b/398T 159 124.3 15.8 10.7 68.4 12.0 76.7 9.5 13.8 438 230 374
mean (61.7) (9.9 (68) (741 (103) (7920 (87 (121 (@47 (261) (21.5)
905b/88 T 117 130.2 17.0 9.1 69.9 12.2 824 102 7.4 431 281 50.8
mean (71.1)  (10.5) (6.7) (725) (127) (78.8) (10.1) (11.1) (459) (25.9) (44.7)

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

Female Parent
cross

Expt.code Program Thai ID Breeding
No.
Costa Rica ID Type background
BRD 034 T self 5 159/398T  TANb544: 137T x TAN544:  Tanzania Kigoma
180T
BRD 045 T self 11 117/88T  TAN544: 180T SELF Tanzania Kigoma
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EXHIBIT 12

AVROS
DJongo DJongo DJongo
| | }
sp540 @ sps40 @ SP5a0 @ Bg489.57 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 BM119 : 4/34

X
|

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.
Inyield 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; 9.1% 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.

Usinalg Agudifounduisiugsugiod
- U 2534-2544 laUgn@nwiuseyinsvesaneiug HC129: 933T SELF wSenuneiay 101 s¥a
wuag 905
- 2546 s1uTIutayauazAnEendununeaY 49T 31nUseyInsvesaeiug HC129: 933T

SELF Aifdnunsfiflelddusuneiusadsguamaaoululasansusulgeiusundarduseud

2 wazifiuduaudunazaing inbred line Tnsnnsuausiies (Table 1)

- U 2546-2560 ladgnfnwuszynnsvesaneiug 101/49T SELF visenuneiay 1 svaudas 034

(Table 2)

- U 61 lugnAnenusewnsvesaneiug 101/49T SELF viensneiay 49/86T swiauuas 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 O/M o/B HI
Number 1st Cycle (kg/p/y) (kg) (%) () (%) (%) (%) (%) (%) (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) 97 04 (26 (131 (850 (7.9 (1) (@26 (26.6) (47.7)
Remarks : FFB = fresh fruit bunch S/F =shell/fruit BN = bunch number K/A = 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. 1 T self

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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