unin 3

gunsainazIEmanaaes

manaasan 1 Ysziiuanuedosyeaiugnssudnyuwagihumsiy

a - o o a d A v ‘o o 9 v v o do 9 Y

1. waamAARuTWIngrausn 1 senhainugimedidhuvsiusumiug Savuerdidumiy
A Vo o 9 o - ° v o " o o
1.1 @enuuinugiwadifunaiu (A line) $1u2u 2 Wug 14un Wug PEPAC32 uay
a " @ do LY 4 o a o

PEPAC38 wazwinmyjunugsauuwadifumiiu (B line) M1&Tumsisziliunugnssuoin

=) ‘ o o LY L L ¥ LKA
Tasams mstszidiviFewugnssundningdnsasmedifuniuuaswauineuazinug
(4 a v v A ° o o ' @ o
W.f7. 2551 aszinEAIManas uniInodoFoslng (@15199 1) Sau 2 Wug 1dun Wug

A v { o - o b L

CA1286 uag CA1303-6-20 auiuwugnldsusingqudisouazimurvinivaiou

UHTINGIBUINNATAAAT ALY

m3ai 1 Mmsdsziiunugnssunsning

-~ SR ’ D .
’gﬂﬂﬂlﬁf’]ﬂ 1 : L - wuqnssuwawuﬁ
Tulunsiu duniiu
PEPAC38-9 x CA1286-1 : as" N msms
PEPAC36-2 x CA1303-1 - 308 N msms
PEPAC36-11 x CA1303-6 - 6S+ 11" N msms

'8 gou191n Sterile Ao AuTinzesanasne Lilidin

? | 6931970 Intermediate Ao luduiRvIRuTiazosunasmeri Liliddauazlidimiuegielssanm 5%

MnInaaes o quiite miauazAineusumsinuasinifios auzinuasmaas e
o " @ d o & A £ " @ J 9 o d
araneWufaswminug e lidunerufesnaenneunasnienlumsnauiug lasme
'V o A o oA a 't A o d a o 4
wdanewufiioTuil 14 guiou 2552 uaziinufiileTui 24 guisu 2552 Tutaqugn iie
o & a Y o
wianenld 10 Su drondraslumanqu iliedunineiyls 30 Ju Hwilgnaslugedmvina
> 4 o a a @ [
9 x 18 1 Tao1Taqilgnray fie Au : unavdy : flunen sasidiu 3 : 2 : 1 uazijunligas

¥ 4
15-15-15 5t 15 nfu wauaslutagilgndae smih uazIdijondeuszunimea 14undl
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gAT 15-0-0, 13-0-46, 0-52-34 wazsgeminasy luInsindnd sasdau 300, 130, 150 uag 5

o v 3 a o v X a g d
nSuAB1 200 AAs MwdAy Aol sy lulnsmand sznoudae

UT1u5198IM13503
uuniidon (MgO) 9.0 %
nasigemsiasy
man (Fe) 4.0 %
UuIMIle (Mn) 4.0%
NOALAN (Cu) 1.5%
90T (Zn) 1.5%
Tuseu (B) 0.5%
Tuaudiy (Mo) 0.1%

3 ¥ o v [ o W Q
saile 6 Fuadunvsainilar 1 Ju uazRanumsiniitlosnumia lsauazuuayn 4 Su A
vy
AnMYBIMIsTNALazriaves Isanazuuas Tavldmand sl

an ) L s J g - e 0 w ﬂ’
BUAINNBNTA (imidacloprid) OA31 2 NTuAN 20 A3 19tleeiumsamanv

v g L) e o w ¥ i
3 Tudauru (carbosulfan) 6331 30 Fdrern 20 Ans 19eafuidamauseu
o A g o o o W
- lnsezTwwen (triazophos) 603120 - 80 FFAer120 Ans 1Hlesrumsanuey
N3ZYHN
] ’.’ - &~ o w
- MuzduRIBA 60 - 80 niuAei 20 Aas 198learumialsvn
A @ a 4 a o ' "o & 9 v o o Jdo
12 Weduninisusenaen Sunauwugsznaainugvegtumiusuwug s
o o ' @ do o o o @
Aitunaiu nuaenvesduneRug S nyunadidumiunndouszunluudalylu peti dish
g o 4 ] o A ° @ d @
Wouihovorug uazilalie luldazesunasmeaduesnugourlu vimsnauwugluiu
o 'Vo o o @ o { X2 s
daly @enaenvesduminugmediumiuindoulumanauiug (1 1 ) Felidnuue
aengu nauaendv1 ihazesundsmaguesaenwiniu13lu petr dish uazilmoinas
- pw 49
iwenile (stigma) vosnenduusinug dienauadwuds 196 1a01 4 aguasn1s ivellestums
9 [ (] 3 a a A v & w A o A
warutduaen uazilesnuuuas 1wy we Tunume Wouthouensernug u @ou I Anay
i 4 o v a a
(AN 1 9) Az MIUNTURYY A 8.00 - 10.00 WIRNT AT 16.00 - 17.30 WA
o a 3’ 9 3 A & a o < @ ar a
nasnAanands nawaldgnuauaui iNukansn uazaa madanug luisuuosiionme
! ¥ . 4 o 4 A < a
aemd smiuiundanugid hhlgn weldaen iuaen linaaeuanuiidinvesazens

(NEATINAR
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Q) V)
a o a a o o a o o o
MAN 1 ANHUSYDIABAININ 1. ﬁﬂﬂﬂﬂgﬂuluwﬁﬂﬂﬂﬂuﬁ 1. ﬂﬂﬂ?l‘lﬁﬁllﬂ'liﬂﬂllﬂuﬁ

2. ASIABUANNTIFINVBINTDDUNATINARYDIQANANTIT 1
° < & A :i @ o J Vo o 9 v o o do
vhdagnraudan 1 7 ldnemswauiugsennasinugmaditiuniusunugiom
L e A o 4 4
eihumsiu iz luTamlgadioSui 26 unsiay 2553 dondaslunanquidewdasenld
o 5 o 4 A a o @
10 31 niniudwndranlgnlugediving 5 x 12 11 iedunineryld 30 fu TasldTaqilgn
werw i AY : unavdy : fJonen sasidau 3 : 2 : 1 uazijonligas 15-15-15 WS 15 nsy
woae ludagilgndae smi naziijowdouszuuimoen 19ijuniigas 150-0, 13-0-46, 0-52-34
- o 1 ar . %’ -
uazsigemisiasylulnsmdnd ludasidau 300, 130, 150 wuaz 5 niuder200 Ans
o @ v o g 1 @ 1 o o w @
amuday saio 6 Fusdudusadular 1 3u fanumsniiflesiumsalsnuasuuamn 4 Ju
MUTNMYBINITTLNIALAZYTIAYES TsAUAZILR
s ' F ) ' a A a A& &
MmsnaapugnraNgaz 30 AU 11 3 ¥aamsins Ay Tavesdunsn isisuesnaon
o 5 v @ 1 ” ° o + X
TWinuaennlndezunlutudalild peti dish duaz 5 aon udnhliaseaeuluiugau
@ R W a [ 2 a o & o a d aa? a et
Vuiindnvazduguinnvossusy swmenidiumiulidusgdudn Tfiu Lillazess
inarsiwed (i 2 n) Suiindlu S (sterile) uazaoni Liidumiufisusgyuinalng ozoos
wasmadiunsdmassiunnnaveuiul&Fanu (i 2 v) duiindlu B (fertile)
Aada ) I a
asadouaNNiFInvesazesunasmadlasldaisazai 1% exdlamitiudeudazens

a 4 a aa - {
INTSINAR I3 ONTISATANY 1% B8 lam3iiu 15uAs 100 addas Asll
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1. @IoNa1Tazaw glacial acetic acid 45%
4 Y a aa a aa
Tagl9inau 55 Jadans uag glacial acetic acid 45 Inaans M glacial acetic acid a4
g 4 d a @
Tuwhnauiwson 1 aulvdnu
& It o
2. FImstiu 1 nsy
v (4 { 1
3. fAvy q maituasluaisazaie glacial acetic acid 45% NYUAIIA1INTN (heater)
P £ o
60 °a. auldaiitiuazarwsunua nal3liou
4. nsesmIsAzY 1% oz lamiliudaonszmunses mldviade ol ludiy
4 a o a o v % °
1My wsondlad laovoaaisaza1y 1% ozd 1M TuaIUUIKNUNTEIN (glass slide) 11ADN
winfuadou 1iRnndusenimzinasmagun q 1Hazesunasanuu 1% exd lamiiiu ud 14
. o 2 "
wiaudauldithiu ams Bldesazaouds asaaeuniuiidiavesazesunasmagaie
ndvaganssend digital compound microscope (Hirox) NM1A39810 400 111 uaziuindnyae
a [ a a =4
msAafvosazeounasmad diazesunasinag 1l iaee luAed veadwihuwadla
Wuiniiu s (Ml 3 a) uazdazesunasmadisinandues 1% ozdlamituiiudyuy
souudduauty tuiindiu F (ami 3 v) uadrazesunasmedi hiliddauazidinluey
dwlszanat 5% v I hiAafuaz@afunsdau tiudindlu I Gintermediate) ¥iwanmiiFnves
9 & ° d o U4 - r ar
azoeuNAsINARUEIQNHANTIN 1 Tudmwanulesisudanuadesvesiugnssuinm

oSt uaznlefiiudnmiudleu

o o /3 o - s o ﬂ
Msaun esiuannuanys waznlesiuamsiluitlou

sad o -
1. Wesiruannueanys

" sududluniu
% ANUADYT = x 100

. z
SIUIUAUNINYA

2. wedidudmsiudlon

I
% mﬂJus{lau = x 100

o 9 o
mmunuﬁ‘lunnu

1= TuduiRuaduiiazesunasimagn Liliddauazisinluegaodszunm 5%
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& 4 . o z J ' o o ’ L
drganaudai 1 umiunianua uaasdn wenuginvunadiluniuiinanuados 100% uaz
asa Yo 2 o '\ @ ¢ a A9y o A
AT INUBIATBBANATINARGIAAIDBNTINUFNITSUYBINDNUFHI NN 1T Al
\ 'H H = & N M 3
n. guauhtiazesunasidenddvesdlanmiiliuuas lians 30 Au uaasd Auneh
° y ' Saa 4 o {I o a a {l o
nlsadnguaniifitunnruguanyuzanuilumiuluiundomiy msms wosWugnssy
Wl Tamady hidlunmaiunieillnd
. Ao a a da a a 5 9 v ] o Jda
v. guauiiiazesunasidendverd laniiliuunzAatng 30 du uaaadl Newugh
¥ ]
vanldaingrauiititunmuguansazamudiumiu dlu MsMs waziugassululaTanardy
omidulnaviedluniu |
[ A a a da a a Y 9 (- o
f. guauhllazesanasnéoudivezdlamiliuuazAnd uazusdudon hidammluiu
1 \ 4 o 1 l: d e L4
uaas Auneminnlfadugnaniiiduinuguansausanudiumiudiu Msms uagdulu

e Tanaauoreiunaniedlunaiu

Q) ®)

Al 2 dnvasdaginevesdusy . susgpilumiu v. susg lidhuniu
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MInAasn 2 Ysziliuauainse lumssIuAIveIanNyUSHAKAA TUNIANYY
a 4 o & a & ' o do 9 v o o d 9/ a
1. WaAWAANUFNINgINANTIN 1 senheiugSnuumadidiumiusunugimeding
1.1 Wwugsnuuwadidhumiu sinmsmanesi 1 $1u2u 2 Wug 18un Wug cA1286
‘o o ) " w 9y a < HA o - Ha
uaz CA1303-6-20 Huuiwug uazidenwenugnading (C line) NiidnuazmaNsaIung
S 6 Wug 1Aun Wuf CA1446-8-2, CA1447-8-12, CA1448-1-3, CA1449-3-9, CA1450-3-6
1ay CA1451-5-11

4 v o & 't & A g9 " @ g '
mzdanenugneuwinug inelidunerugesnaendeunasnienlumsnau
o < '\ o d A o oa a Vo A o 4 a
Wuf TaomizwdanewufiloTun o guiou 2552 uasuinufiveun 14 iguiou 2552 1u
Faqugn diewdaenld 10 u Hendraslumanqu wedunineryld 30 fu fHelgnaslu
° 2 Y a a 'Y 0
Qamvua 9 x 18 112 Tao 1 iaqugnrau fie Au : unavdu : fJoren dasidau 3 2: 1 uay
" 5 3 3
Juniigas 15-15-15 el 15 nfu wavaslutaailgndas saiih uazldijondeuszuiimea
a L4 o '
191)uiniigas 15-0-0, 13-0-46, 0-52-34 uazsgemsiasy Ty Tasmany ludasidau 300, 130,
o \ g = o o o L o g ' o J
150 uaz 5 ASUABI1 200 Ans mudAY saij 6 Tuadudusmiular 1 Tu Aanumsial
Ylosumialsauazuuamn 4 Ju muanmyeImsssinauazstiavel Isanazuuad
12 weamiugsernnenugsnuumedidiumiu swou 2 Wug duiugmadilng $1uou
o J A a o Jdo 9 @ A o o dqyd
6 Wug onsnwugimnmeditlumiusueenaenuaznioudmiumswaunug Winuaen
9 " @ 9 al ° o o o ad 9 aw a o
vosdunenugmadiinAnewhimanaunug 1 u aenfinudeslidnyasindonszunuluiy

'yl ftulu petri dish WoutheFerug uazlla'ly vmsnaunug lasdenaonuinugsnm



24

madilumiuniidnyazaenqu uazlinduaendvil asumnasimaduesaenduulinuginm
medithumiu udniazesunasmaduesnenwiniiiu 131y petri dish uaziaoinasmeiiy
vospBnAuINUE WonaumaTwd 19801 q aguasnld iedlesduuas uazasway
Y a 4 o o A4 a4 & da : 4 4 g a
druaen Wouthovenderug Su idou I Nnau Nawahdalignuaudaun Nuwanin uaz
4 d o d9 a1 a ' a
waa mnwaanug luhsuasiion s oma
2. dganBouiisuwufgonausin 1 dunenugmadund wivugsauuwadidlumiy

HAZWIIMYURUTINASTIUNS BNUFAISM

g suiouiuggarausan 1 9w 12 Wug Aumerugmedung s1au 6 Wuf
14un CA1446-8-2-2, CA1447-8-12-5, CA1448-1-3-13, CA1449-3-9-5, CA1450-3-6-14 ua
CA1451-5-11-2 uiwug s nuuwadifunsiu $1uu 2 Wuf 14un CA1286-23 az CA1303-6-

a ] o J ° o o A4 o S a

20-18 HAZWI AMURUFMSAT $1u9u 2 Wug 1Run Wugnszan fifi-101 uazuiangn

iAo Tufi 9 nuaiut 2553  wlamaassmviniivaau quiite mia
wasAneusumsnuasiiios auznuasmans Nwwumsnaassuugyluvdenauysel

g 1 o » 3 ’
3941 9 az 12 dudenug Ugnitlunelg szozilgn 50 x 50 IruRAAT 1ign 1 Aurenqu seady
nquasijoneniszana 10 niu uazijunligas 15-15-15 Wsuna 5 niu nasendrenlgn 7 fu
Tafjuniigas 15-0-0, 13-0-46, 0-52-34 uazs1gemistasy lu Insimdng lusasidau 300, 130,
, o 1 3 a °o_w 4 ' @ v 2 3 @ '

150 ung 5 FuABI 200 ARy MdIRY Tasldijusudumsiinzumimeanniy Sawy
asniiflesiumialsnuazuuaan 4 7 awanmessnsszinauassiaves lsauaziuag
v 2 9 a d aa o dy
uNNYoYUATANSITHHANNADA ALl

1. msdszliudnyuzrania sanilsenounanan uazguauiAMuni

a a @ v 1. o 4 Y 1 ° 1 4 ]

1.1 Wanan (fﬂaniuna'li) ATUIUIMN u’]"uﬂﬂﬁﬂﬂﬁu X muauﬁu‘luwuﬁ 1 15

° vy ° -3 = !’, ) o o
1.2 9MUIUHOADAU 7|1ﬂ']5lﬂ‘]JlﬂU')ﬂiQlﬂﬂ?“%ﬂnﬂu'ﬂiztﬁ 50 % VBINIYNVYING

2 LY o o
1.3 WruUnHamay (N3u)

b 4

1.4 ANUYNINA (IFUAINAT) ’Jﬂmmnwaﬁaﬂmuwa

1.5 anundawa (wudims) Jadiuvewaiindaiiga
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& a a Y ' & P =

1.6 ANUNUIWBUBNa (Wadwas) Jaludiuveuiienanninga

17 ANUQeAY (wudes) Jannszaumauiediuggavesdy

1.8 Anunhmsayu (udmas) Jaludunnhanga

1.9 $wauiunesnasn 50% ()

= o o ) o N b g v

11015 nadniivg (Nadniude 100 nfnihminaa)

LiSwnamsun) ladu (misvalndad)

a d an a o " . d‘

ARTIZNONNADA TasN TR AR INSSIU (Analysis of variance) NI

' v g ' 4 4 - ' ' -

UANANITNINRUGND - 1 LaYAHANTIMN 1 waznSoumoumnNULANAITENINAURAY

Ta87T Duncan’s Multiple Range Test (DMRT)

2. dszdiunrwaunsalumsudani lluagamunsalumssudamms
TagTinszimanulsdsausznhasinugsnvmedduniusazienugimading
17T Line x Tester Analysis @1135989 Kempthomne (1957) Tavaowugnanea (tine) i
wugsnuunadithimiu s 2 g 18un CA1286-23 uaz CA1303-6-20-18 MoRunatoy
(tester) TR uginedin@ $112u 6 Wug 1&un CA1446-8-2-2, CA1447-8-12-5, CA1448-1-3-13,
CA1449-3-9-5, CA1450-3-6-14 1z CA1451-5-11-2 line x tester it fdunutszniemeoniug
nanssnumeRunarey iimsisziiuanuannselumssaudaia lhveainugsne
meiumiuuaseugmadund uazanuamselumssudaummzvssgnransai |

YOIFNNASN WALV ATAMINAT]

3. dsziiuanufuvessgnaumilen A undsveaneuazial (FuliY, 2545)
% Heterosis (H) = [(F, - MP) / MP] x 100
F, =AURA0Y0IQNNANYI 1

MP = AUNAYYDINBUALUN (mid-parent) = (P, + P,) /2
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4. ANHAUSNNNFTIUAMUUY IPGRI (IPGRI AVRDC and CATIE, 1995)
1. ¥oAdNUAHA (inflorescence and fruit)
1.1 msilumiuveunasineg (male sterility)
Aany
0 uii (absent)
1 Y (present)
1.2 AY0IHaDOU (fruit color in immature stage)
A0y
1 @1 (white)
fivdes (yellow)
(OLp) (green)
aduy (orange)
19 (purple)
#2919y (dark purple)

N - Y N . 2 S

FOU 9 (other) T2Y..ovoveevrreernne
1.3 @vosnaun (fruit color at mature stage)
pIGLT
1 71 (white)
= A
AN avIUSUI (lemon-yellow)

=) -~

fimdosduoou (pale orange-yellow)

S LN

fivdesdu (orange-yellow)

tdusou (pale orange)

(%]

%ﬁu (orange)
TuAIDOU (light red)
1A (red)

O 00 NN

FuAdu (dark red)
10 129 (purple)

11 %1'13"1ma (brown)
12 @@ (black)

4
13 U I8
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1.4 MsAANA (fruit set)
Auav
3 G:h (low)
5 1NN (intermediate)
7 Q4 (high)
1.5 31319909HA (fruit shape) (NINF 4)
Aaay
1 31509017 (elongate)
2 ] insunay (almost round)
3 gemunden (riangulan)
4

] szala (campanulate)

JUmmasy (blocky)
A
6 B TEV et e
find. S R ¢ :
1/" il u‘? \ } \'A (//1
1 L 'a 1 4 ) 3 t
\ | y | i), >
L v v
2 o B
f f Ay ol ;
"'-_h". |:. ; s :n : ’[&\"
3 N/ \ NV Y (AN
SNMAY VTG
vV o\ \ W'
- A N\
) 4 ra vy ~ | \
FEeN .? \ '-‘fb\ U‘r\ ‘l. e w(:"l [
4[\\\,', Vi 5 AR
4N/ i o -
f \\ ) 5 LI g (W 11’

A 4 31319v03Wa (IPGRI AVRDC and CATIE, 1995)
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1.6 3 s NaIuVUYOIHA (fruit shape at pedicel attachment) (mw'?'l 5)
PG
1 3uumaw (acute)
U1V (obtuse)

2

N 1/@a (truncate)
4 3 1¥219 (cordate)
5

§ﬂﬂﬁ'ﬂ (lobate)

MM 5 315199 UVUYBIHA (IPGRI AVRDC and CATIE, 1995)

1.7 AOADANFIUVYOINA (neck at base of fruit) (AN 6)

Auav
o lull
-4
1

7NN 6 ABABANFIUYDINA (IPGRI AVRDC and CATIE, 1995)
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1.8 315191)a10MQ (fruit shape at blossom end) (N 7)
Auay
1 dawunau (pointed)
2 Uawy] (blunt)
3 a1 (sunken)
4
5

e wazuval (sunken and pointed)

4
U 9 32Y....

amn 7 jUs91aewa (IPGRI AVRDC and CATIE, 1995)

1.9 s019ANaUUaI0Na (fruit blossom end appendage) (MW 8)
AN

o il

=2}

1

0 1

AN 8 sonAnaIuIaeNa IPGRI AVRDC and CATIE, 1995)

1.10 asiugnynvewadion AR (fruit cross-sectional corrugation) (WA 9)
Auay
g 9 5
3 lugaynidmieo (slightly corrugated)
5 ilugnynlunans (intermediate)

7 vﬂuqmjnmn (corrugated)
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ami 9 msitugaynvesnailioriAAR 1Y (IPGRI AVRDC and CATIE, 1995)

1.11 aNYYUSHIVOING (fruit surface)
Aav
1 W50 (smooth)
2 #Wwuluna (semiwrinkled)
3 WIUUWIN (wrinkled)
2. Wwaa (seed)
2.1 ?’(m%ﬂ (seed colour)
AnaY

~ -~

1 Mvdeadu (deep yellow)
2 ?nfmm (brown)
3 @ (black)
4 5uqszu
2.2 ANUULAIVBINAR (seed surface)
AnaY
1 oy (smooth)
2 vl (rough)
3 o (wrinkled)
23 YWIAvBINAR (seed size)
Any
3 (AN (small)
5 11una19 (intermediate)

7 1Hiy' (large)
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24 SWUIMUNAAABAA (number of seeds per fruit)
Auny
1 <20wdn
2 20-50 A
4 >50wan
anyuzMses yAn Tavead1du (plant growth habit)
3.1 SNUAULNIINY (bush type) (MW 10)
Aay
3 LUUNBAUBY (prostrate)
UUUNY (compact)

5
7 WUVAS (erect)
9

'
-~
ou q 52y
Py
]
g ¥
i ‘ | i
11 AR ra
5 } i“ hY &~ . o i R
L J i Lo &
" L g
¢ - .
v M
i .;’
v,
- Td. - 3
h 4 y
F v 3, i
! v '} .‘\" >
T '} g, g’ 1 \-.;.
J\ L“' Wi
!}‘.. L L
o | e A e
= L N
R s ks ————
i e
1.
3=

AN 10 SNUUTNITINY (IPGRI AVRDC and CATIE, 1995)
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3.2 AGIAY (plant height) (IFUALIAT)

ARy
1 <25
2 2545
3 46-65
4  66-85
5 > 85

3.3 A7WN3INS I (plant canopy width) (IFUALAT)
3.4 Ao 1Y (leaf length) (CFUAIAT)
3.5 Aunely (leaf width) (vuAuAs)

o e A L
MUIUIUNDBNABN 50% (number of days to 50% flowering) (IU)

B

AU1IND (fruit length) (IFUALIAT)
AMUNAHA (fruit width) (IFUAIAT)
AMETIMUNE (fruit pedicel length) (IFUALIAT)

IJURIEUENDIIHA (fruit diameter) (ITUALIAT)

© o N

AMUMYBII R (fruit wall thickness) (TaaA3)

10. iwaui’uﬁ&ﬁmﬁm (number of days to fruit harvest) (34)

11. SUNAABAY (number of fruits per plant)

12. $1UUNAADN 1aN3 (number of fruits per kilogram)

13, thminHaREe (fruit weight) (A5)

14. thmiinwaRedY (fruit weight per plant) (ATan31)

15. 1durgUINaIAR (seed diameter) (indiuns)

16. Yhinia 1,000 it (1,000-seed weight) (N32)

Juitndeyadnuazmefivain 15 dusowug uazdnnudansuvumasgm

(standard deviation; SD)





