SIYMUBKNUINUIVYEDEN 1

n1sUSuUgsugllnaniidnenin ndde uzagne W1z

a Y =) 1

Uzu17 dule vyu AUl duilfenaau

Improvement of Potential Fruit Crops: Banana, Papaya, Rambutan, Lime,

Pummelo, Jackfruit, Litchi, Citrus (Citrus reticulata Blanco)

%4

PN INUH UL e D e

SoU Aseu

Ratchanee Siriyan

U w.e. 2564



S1YUNUIUIVTE DN 1

n15USuUgsnugllnaniidnenin ndde uzazne 19z

S Y

uzw13 dule U AUl dudandau

Improvement of Potential Fruit Crops: Banana, Papaya, Rambutan, Lime,

Pummelo, Jackfruit, Litchi, Citrus (Citrus reticulata Blanco)
Faandunuuisedas

Sui Aseu

Ratchanee Siriyan

U w.d. 2564



AUs15n (Foreword %38 Preface)

1

nsUTulseiuglinaluununugesil Ae  nde uzazne Wi uzw dule Ayu AU uazdy

[y

I~ 1 = d 1 4 Aa J ] 1 o A = [y Y a A 1 & £ N [
Wienaeuw Falunquliinaniyarlunisdeeenlygaunnindevieuiunalivindy uwidulinanegeiu

1 v

Aulvenwy waglinuddyredftisvesrulve msaliunislasinsuiuugeiug gamiaieiau

A &

wugldualviaiomiuyan wu fugniwaadesvielulwbaluduuazuzun Wugduleloduniionis

9

dewon wasuilvdymnisnds wu Jgmiseddsamensglundie nMsimwiugnunusedumulse

v 6 Ly

awnulunzazne  udiunulsaspsnesluieuny  ugiiesnnenuaziiuifenandnuengglu

9

wguy  Maimwiuggiioedufeniiie uuyuiliedyduled  awnvewalvgjaiate

v DR ¥
fa adaa < a A

HaNAREs savAvIUeNkazeting NUgAUAITTWENEY evun eenmendfkalTvEaweNgg N3

]

'
a

Waniugdunduivenziy Wy dda  dWelndududlnivszdviofundaanindvunslusiiu
SussmusaaawaznIsLUsIUeIingaa sauviensiauiugldna idnandaninun1mnssm1unIy
A09N15U099a10  SWTULUIMIMTINIzHIsanfuY  Lasliunanduuiulinensns n1snasvinliiug
Tsideslinsnanuasdndaniuideiadldsseviinienuiy sy MsiauRugIsdesliunised
! = = Ay A Yo a ] U 6 v ¢ -dl < U o

doles  Flasamsidedlanidunisiaimsniunuiazaysneiug  ieidugiuiugnssulunisusuds
g NsAndeniuswazNsNaNd NG Feanunsadnidentdanenuga wavasidignissusesiugdmsu

nensnsuazgaulavgnsely



#1508y

Wi
AARATTUUTIN oo o 1
FIADE e 2
ANOBUNEFYSAYAIMAZAND oo 4
UNMU e 6
UMARED..sssiiissssisseeseessssssssssseee s 10
Tasansil 1 msuuussiugnde 12
Tasansil 2 msuulssiuduzagne 28
Tasamsil 3 Usudgeiusuzazneiuglvsiiiiouslnaan 52
Tasans?l 4 meideuasiaiudiong (Geewi 2) 65
Tasans?l 5 UsudgaiusuazimelulaBmsndnzun (seovil 2) 78
Tasamsil 6 Aeuazinnniugdule (szozd 2) 102
Tasins@l 7 mawmuniugfuleidedunailomsdieen 121
Tasan37 8 Aduagiamniusuyu 134
Tasen1s?l 9 Weuaeimuniudaud (eesd 2) 148
Tasans?l 10 msuuUsuasimuniugdudendeou 157
UNATUUSVBLAUBMUE oo bt 184
UTTUMUNTH.eveeectbanerneeiberssseee s e ssesse e 194

AMANUTN o 205



ANANTSUUSZAA

(% '
a a v

Wiy MyFulseiuslinanifnenn nde uzazne g wzun dule wyu A3 du
Wasndau dsalameaiusiniioanuntnlasanisivey Aeldauuidey 4 S1uuiauedn 9

LY s

vinu leun waiieduns gonunga wiesivdy Tufedml wwanesiuild yas unanutayy) aenda
wRANAgd Wiegne wesvdl dasussesd wendU naswin wiely Bufvuiy wazuneSadl YRtum
= 1 PP & a v
na Fuluukunugesnillasimisiaue 10 1A54n15338
YUauAMLNIdENNYIIY  Iaennsiivtiinmaaesisiuiielun1sviniduuazdianisnaaasli
wntlasinsiden Fuilinissenulasinsideneldununugesdnsagadlumed
vavauAmntnnuiviulullauasinunsnsnTiunaaeuiusluwlas wislilaveyadmiunis

s

VOTUTRINUG
= o v & a 1 N a a 1 |
VVBUAN ADATYNG AAAUSUE Wmamaalumil,iauLi&lwaagat,l,mumusaa
wazyaudusgagainseauatutazidulssleviluniswauisnddslinavesnsudsnnisinun s

sold

19817500 Aseu
PN UITUE DY

NUARUS 2565



Se1U

3D

¥4

oNe

®
)
=»

= )
FIUNl es

Suil dnTUTTEeR
Sl YFtunna
gnnsel @1vi
qins1 @aTuiesi
yAGNH wavga
Fumn Tvamndu

Y Ui

aviBITIal NINGUA
FUIAUNY WINUNZANT
Wil weEna
sl 01iln

v

Ny ATUTTLINIA

%

AN WAL

oNe

515WINY ANEYRT
VaT38y Hosauysal
U390 naudad
Ufjrins Tadu
1329P0 1101

93871 gIvTadlay

¢ =~
UIIA LAaley

Ratchanee Siriyan
Orwintinee Chusri

Ratchanee Chatbanyong

Theerawut Chutinanthakun

Supaporn Sachati
Supattra Lertwatanakiat

Thaveesak Sangudom

[y

wieydums asuna
D GLTRIGRENDG
MU YAI907
GHYPIHERT
J9en¥ad Budivien
AINT I5Nar59TY
nINY JUNT

9oy 2AYUsdY
YYIYY FSNUS

NINEYI ANEITIEU

INNT WA
aAsYA augns
a '3 v 6 A ¥
AUNAAT AIVASHA7
LONNA UALAY

aa a a
guatl \W3An
AN1A7 LAsESey
WAUTE AR

uun3 U1ug

YT UUYU

Penchan Sukthanukool
Manuschaya Saipanus
Thaweep luangkaew
Supawadee Sompak

Runglawan Intawong

Siriporn Vorakuldumrongchai

Korakoch Chantorn

5ty Sufedne
il Liegne

17 Budzuna
91UIY DITNAITOY
d1se 91alsuiasy
1599 Aszussal
wns  psatan
@y U

auINY AUYITUE

o)
e N
e
=
an

=1

e eNaITIU
WUANA NANT
gnsAng Jeulvees
A3715504 FYU9AA
WD WeINUNI9

aa o & a 4
ASanwal dUNLIIA
WUV HAITUND
AUDY ATUNT

g3 oynsia

Tawatchai Nimkingrat
Darunee Phangrerk
Wai Intakaew

Amnuai Adthalungrong
Samreng Changprasert
Warapong Priraban

Phruek Kongsawad



Chatana Chokpachuen
Chomphu Chantee
Uthaiwan Supkaew
Anongnat Phromtasan
Saowanee Ketsakul
Pranee Thato

Rakchai Kurubanjerdchit
Mallika Nuankaew
Thanthip Passabut
Wasan Pongsomboon
Parichart Potchanasin
Patipat Chaipin
Warangkana Markkumrai

Onnitcha Suwanchom

Narong Dangpuem

Udom Wongchanapai
Chayanuch Tripan
Pornpayung Kongsuwan
Niyom Kaimook
Sudchai Locharoen
Nittaya Kongsawad
Jidapa Supaphon
Apirat Somrit

Pimlada Sungsrikaew

Ekaphol Mondet

Sutthinee Charoenkid
Vipada Sangsoy
Seanchai Kumlar

Montree Pantu

Kesorn Chaemcheun

Saowaree Bumrung
Anuraxa Sukkharom
Apiruk Wongkamijan
Walaiporn Chairitchai
Weerayuth Dadtonrum
Aengfa Homsuwan
Kasemsak Phalakorn
Yuthasak Jeamchaisri
Siriwan Srimongkol

Phinit Kheawpumpuang

Siriluck Inthawong
Montira. Putivoranat
Sanong Jarintorn

Surapong Anuttato



[ % 1

ANBS U A AN YAILATAED

1Asen1533e9 1 Tasen1suiuusanugnde

l

nn./ks.

Yal.
.

U

au.YU.

AIN.
e,
%
UM

Q»

BA
CVv.
DNA
FOC
LDso
mg/|
mM
MS
NDM
PDA
ppm.

Sp.
TDZ

nsu

Alansu/kilogram

LYURLUAT

AT

Haaung

ANUIANBURLLNT
AUGITIUATNRIUINTINYAS

fa o A

ﬂu&ﬁﬂﬂW%ﬁiu

percent

luaseu (micron)/lulasiuns (micrometer)
acid

Benzyladenine

Coefficient of Variation
deoxyribonucleic acid

Fusarium oxysporum f. sp.cubense
50% lethal dose

milligram/Lit

Millimole

Murashige and Skoog medium
New Dogashima medium

Potato dextrose agar

part per million

Species

Thidiazuron
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MS
NAA
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Murashige and Skoog (1962 ) media
Naphthaleneacetic acid

6-Benzylaminopurine
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IPGRI = International Plant Genetic Resources Institute
sC = WugavL

RR = Wuglsaseu

ST = WUGAN o

M= TR

NT = ftusihmansin

BK = fiugueBiu

Fy = G !

BC; = anNWauUNEaU

1SS = Total soluble solids

1A59n157989 5 YSuugesnuduazinalulagnisnanuzun (ssesi 2)

N2 NIYAUYI M TANYAIUYT
W2, f3ns M TANIYAIUYT
o, Usduys dwrdausnaugs
PCT  Phichit JMIANINT

1593339 7 nMswanugdulaileduaainanisdeean

531, = LYUALUAT



JTEPA = Japan-Thailand Economic Partnership Agreement /mmmnaﬂﬁudaumwgﬁﬂm

IPGRI = International Plant Genetic Resources Institute

Gy = Slunit ¥a3 absorbed dose Mnuthevamdsnuluga Joule) uagniievesunaiy
Alansu (kg)

TA = Titratable acidity

TSS = Total Soluble Solid

mg. = milligram
ug = microgram
g. = gram

ml. = millilitre

FW = fresh yields
mg eq Trolox /100g
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Abstract

The objectives of this research sub-program aimed to breed eight new fruit trees,
namely banana, papaya, rambutan, pummelo, jackfruit, litchi and tangerine to increase
productivity and good characteristics. The projects names are as follow. 1) Breeding program on
banana consists of breeding of “Kluai Kai”, Five lines were selected from the comparison. The
selection of ‘Homthong’ banana by tissue culture and gamma radiation./A total of eight lines
were selected. The selection of “Kluai namwa” resistant to Fusarium: wilt, eight lines were
selected. 2) Papaya breeding, 32 cultivars/lines were collected. ‘Khaek Nauan’ and ‘Khaek Dam’
were compared in different sites. The selection of hybrid papaya and papaya resistant to
Papaya ringspot virus, six lines were selected. 3) Papaya breeding for fresh consumption, ‘Plak
Mai Lai” was bred to improve yield. Four lines were selected. The yellow flesh papaya breeding
can be selected 6 lines. 4) Research and development of rambutan phase 2 including the
selection of F; and back cross (BC;) hybrid for.the year 2013-14 capable of harvesting before the
season. 5) Improvement on breeding and crop production technology in lime (phase 2)
including improvement of lime resistant to canker, research and development production
technology by studying the rootstock types suitable for commercial varieties. 6) Research and
Development of Pummelo:Breeding (Phase 2) consisting conservation of pummelo for breeding
utilization, development. of new cultivars from seed-derived tree, development of new
‘Thongdee’ cultivar from mutation, field trial of selected ‘Thongdee’ cultivars in the lower and
upper northern regions. 7) Breeding and selection of red flesh pummelo cultivars for exporting
including hybridization of red flesh pummelo and selection 8) Jackfruit Research and
Development including selection of seed-derived tree and comparison of selected lines 9)
Research and varietal development of litchi project phase 2 consisting collection and
characterization. 10) Breeding and Improvement on Tangerine including collection and selection

of tangerine.
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Abstract

Breeding on “Kluai Kai” for new cultivar with better characteristics than “Kluai Kai
Kamphaeng Phet”. 9 cultivars were selected and preliminarily assessed, KM1-11, KM2-20, KM2-
31, KM3-6, KM9-. 20, KM22-27, KM25-6, KM30-11 and KM32-20. Be compared and selected for 5
lines, KM 22-5, KM9-20, KM22-27, KM30-11, KM 8-22. Average plant height 179-220 cm. Bunch
weight 3.6-5 kg. 4-6 hands per bunch, hand weight 544-763 ¢. 16-20 fruits per hand. Farm Trial
at Sukhothai HRC., Chanthaburi HRC., Trang HRC., Nakhon Phanom ARDC., Loei ARDC. and
Phetchaburi ARDC. found that the growth was the average of plants height, bunchs weight and
hands weight were closely between 2.34-2.52 m, 7.04-8.34 kg and 0.99-1.14 kg, respectively. At
Sukhothai HRC., all 6 clones were a similar bunch weight 7.79-8.26 kg. At Chanthaburi HRC., KM
22-5 was higher bunch weight (9.58 kg) close to “Kluai Kai Kamphaeng Phet” (9.51 kg). At Trang
HRC., bunch weight of the selected clones had less than “Kluai Kai Kamphaeng Phet” (10.35 kg),
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was close to KM22-7 (10.27 kg). At Nakhon Phanom ARDC., KM 9-20 gave the higher bunch
weight than (6.32 kg).

Homthong banana cultivars were selected by tissue culture combined with gamma
radiation to obtain with good plant characteristics, high yield. It was found that the radiation at
20, 30 gray reduced the number of sucker. At 30 gray level, fruit firmness was higher than at 0,
10 and 20 grey. Initially, 30 clones of “Homthong” were selected. The growth, yield and yield
component of irradiated “Homthong” were higher than non-irradiated bananas. 8 clones were
selected, B 388, B 270, B 28, B 392, C 505, C 457, D 15 and D 66, were planted in comparison
with 2 commercial varieties, “Homthong Phetchaburi” and commercial variety. The RCBD
experiment was planned with 10 treatments, 3 replications, at Chanthaburi HRC. and
Phetchaburi ARDC. From October 2018 to September 2019. The period of planting until the
harvesting time, Growth of “Homthong” was not different in both places. The yield and yield
component were no differences at Phetchaburi ARDC. But the bunch weight, hand weight, fruit
weight, fruit length of the selected and comparative cultivars were differences at Chanthaburi
HRC

Selection of Fusarium resistance “Kluai namwa” cultivars was conducted between
October 2016 and September 2021 at the Plant Disease Research Group, Plant Protection
Research Development Bureau, Plant Tissue Culture Laboratory Horticultural Research Institute
Sisaket HRC. and Sukhothai HRC. To increase the number of banana bud clusters use MS
medium+TDZ 2.00 mg/l. Banana tissue culture in MS medium+various concentrations of Fusaric
a was found that the MS.medium+TDZ 2.00 mg/l. Fusaric's low (0-0.1 mM) had a high bud
clusters survival rate. and MS medium with high Fusaric & (0.2-0.4 mM) concentrations had low
ocular survival. Use MS medium with 2 mg/l BA and 15% coconut water for Induction of bud
clusters. To induced Root was using non-hormone-free MS medium. Testing of the resistance of
banana clones at the greenhouse. FOC was innoculate on two-month-old “Kluai namwa” and
SCAR markers were used to select disease resistant banana cultivars, 8 clones were selected, S

0.05,50.1,S0.15,50.25,5S0.3550.4, A0.25and A 0.3
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A19191N 1 5383LjaqUQﬂQu@aﬂﬂ@ﬂLLagLﬂ‘ULﬂEnNaNaG] miL‘lJiEJ‘ULV]EJUW‘L!QH@?EJM@N‘VI@& N ﬂUEnQEJ‘WGU

AIUIUNYT AUGITULAZITAUINTINYATINYTYS

szezan ()

ﬂm&iuﬁiwaw Ugn-eenua ™ sonUaruLiunanan™ Ugndafiunandn
RI2IBBIA ” - - ” - - > - -
ﬂ’Ja.ﬁ]u‘Wqui ﬂ’JW.LW“UTLJj ma.ﬁ]u‘wqi ﬂJW.LWGUTLﬁ ?i’Ja.‘\]UV]"LJj ﬂ’JW.LWsﬁiui

B28 238 325 ¢ 779 66.2°° 309 287

B270 218 330 > 74.8 71.3%¢ 300 385

B388 229 330 > 80.2 69.3° 308 389

B392 240 366 ¢ 76.0 54.7° 316 424

C457 215 321 ¢ 78.7 80.2° 296 382

C505 210 347 < 80.0 77.0% 292 407

D15 238 3172 78.2 81.7 305 399

D66 224 299 @ 75.5 75.6° 302 380

WUGN1IAT AANYTY3 229 323 % 718 72.4% 306 390

fugnnsdvily 236 286° 81.2 84.7° 304 368

CV. (%) 7.2 6.5 113 12.2 3.2 14.6

Aadgluanusfetuitsnuswieunuldunnsaiunsadfinsesuanudody 95 % weds LSD
-

a

ns = Ay ldueneeaiumeeads neds LSD * = Anefsdanuuansisiunis@ianseauninuidosu 95 % 1agds LSD

M19199 2 HaRFANTIEVENNaY NMSiUTeuigURLENTevaNnes 7 AuIdeNvaIudunys

. 2 thwtin . . dwnine Swau i AN AN AIUMWY ALY
ARIYNDUNDIV - IUIURD . , . . " » v
o I W Nas e NIHE we waen ™ e "™
ARLABN AoLATe . -
(nn.) (nn.) W™ (n.) "™ (931 (g31.) (1131.) (Wnu)
B28 13.7° 511 289 172 156° 3.63 23.1% 3.10 1.44
B270 12.3° 5.22 2.02° 14.6 150° 3.28 20.6° 3.09 1.29
B388 133° 4.99 239 149 155° 3.61 21.1° 3.04 1.21
B392 12.0° 5.53 2.06° 15.1 150.° 3.44 21.6™ 2.93 1.28
Cas7 13.7° 5.89 2.21° 14.4 136%™ 3.43 21.0° 2.96 1.36
C505 11.1° 5.33 1.77° 14.6 113° 3.42 20.5¢ 2.75 1.13
D15 12.9° 5.11 2.15° 14.8 157° 3.55 21.1° 3.23 1.42
D66 12.2° 5.11 2.22° 14.8 145° 3.53 21.8> 3.12 1.27
WWgNIA LUNYIYT  18.3° 6.44 3.04° 15.9 145° 3.68 24.0° 3.17 1.43
fusmsdnly 113 4.22 1.82° 14.8 131% 3.43 20.7° 2.83 0.69
CV. (%) 10.7 21.7 15.60 9.9 9.3 5.6 4.3 7.90 23.0

Aadsluanusiientufsisnyswiieouiuliunnarsiunsainfiseauanudetiu 99 % lagds LSD

ns = ALRAY lduanateaiunieadd 1neds LD ** = Aafelianuuananeaiun1seianssauanudody 99 % laeds LSD
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M19199 3 HARFANTIETENNEY NMSIUTBUgURUENTIETaNNe al AUGITUALTAIUINITNYATINYTUS

y 4 dwin dwiuw dwin dwnu dwiln . Ay Anuenl Anun AawY
NAILNOUNDIN

oA w3e™ Wi W™ wase  Wa™  ndwwa wa™ wWaen ™ il ™

rriaen (nn.) win™  (hn) M (n) ™) (ww) (1) (T
B28 2.65 1.33 020 1002 167 15.3 7.25 0.79 0.40
B270 1.73 1.55 048 867 1870 138 5.79 1.16 0.31
B388 1.57 1.55 052 768 210 19.1 8.08 1.99 0.26
B392 0.50 033 023 500 197 8.2 3.92 0.74 0.47
cas7 1.48 1.55 036 917 233 13.6 5.16 0.55 0.32
€505 0.93 0.77 048 400 183 9.3 4.12 0.80 0.32
D15 1.55 1.77 044 867 207 14.0 6.56 1.19 0.23
D66 1.70 2.00 057 652 127 257 11.18 1.07 0.66
WUGNIA ANYIYs 191 1.77 058 822 170 22.4 8.80 1.07 0.42
fugnnsdvily 2.52 1.88 036 883 260 13.3 15.05 0.78 0.20
CV. (%) 59.8 782 468 241 103.7.7.569 64.2 38.9 34.5

ns = ALade ldwansteiunisadi 1neds LSD
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#1 (0-0.1 mM) Rxiisnsn1ssonneeINgugs uazesRdmNLIIYes Fusaric & g9 (0.2-0.4 mM)
wildnsInssenmeveanguenin  naumiseameluiinuina dnhliduduseu fmeemsudeges
MS 7iin BA 2 mg/l uaz thuznin 15% thiuseuildludmitliAamndsewnsudeges Ms Alfu
gofluu  mavedeUATIFuTITBIETLEndede AR sAmENT BTN dIet I TuseAulseFeu
Tnegnidesn FOC fudugaundaseny 2 ey wudt dundetniwedoes Bunansenmsvaslsaiiony
14 &Up9i wazdnddunediony 20 dUaw ndrethinglaiel uansonslumdesisiuiieny 25 dani
Sdumedl 31 &Uani (ns1efl 4) FdUAWT 37 T aefundretnir S 0.15 uaw A 0.25 LifiFuuans
omaulsa uazanedu S 0.1 MFuuansensluaraundes (il 7) msdnwinsliedomung SCAR
lunsAmdenifugnaledumulsa wud lusiwes SC1/SC2, SC3/SC4 way SC5/SC6 dmumsnzaly
nslémdendundreihhduseunesanainduiiumiu Taglwsaes SC1/5C2 wikaufiduewa 371-
386 guua Tusiugouus Insiwes SC3/SC4 wuwauAdwauwIn 724-820 Aud Tususauwe waglnsiues
SC5/SC6 wuuauABuLewLIn 301-302 diua luduseuus Aausnldaesuiidumiude S 0.05, S 0.25,
S0.35 S04 uar A03

[
1 IS

A13197 4 Sevazvewiundeihinilulsawis wiwanlulaguaniifdiunauveatie FOC Niony 12-37

dUan
. "s’aaaxﬁaaﬁunﬁﬂaﬁﬁ’ﬂﬁuﬁiﬁsaLaﬁaiﬁmqﬂgnﬁﬁﬁﬂuummﬂmlﬁa FOC ﬁaﬂq 12-37 dum

e 12 14 16 18 20 23 25 27 29 31 33 35 37
1.5« 0 0 0 0 0 o] 54+ 5++ 10++ 5+5 10+5 +15+5 15+15+10
2.50.05 0 0 o 0 0 0 0 o 0 0 0 +30+ 15+15+15
3.50.10 0 0 o 0 o o 0 0 0 0 0 o S5++
4.50.15 0 0 0 0 0 0 0 0 0 0 0 0 0
5.50.20 0 0 o o 0 0 0 o 0 0 ++5 ++10 ++11
6.50.25 o o o 54++) +10+ +5+5104++5 ++15 15 ++15 ++15 ++15 ++15
T.50.30 0 a O, 5+ 5++ | 5++ ++5 ++5 ++5 5++5 +5+5 ++10 ++10
8.50.35 0 0 o 0 0 0 0 o 0 0 0 o ++25
9.50.40 o 0 o 0 0 0 0 0 0 0 +10+ +10+ 10++10
10.A-—c 0 S5++ +5+ +5+ ++5 | ++5 ++5 ++5 ++5 ++5 ++5 ++10 5++10
11.A0,05 0O 0 o 0 104+ ++10 ++10 5++1010++105+5+105+10+105+10+4+10 5+10+10
12.A0.10 0O 0 o 0 0 0 0 0 0 0 ++15 ++20 ++25

13.A0.15 0 5++| +5+ +5+| +5+ ++5 ++5 ++5 5++5 15+5+5 542545 5+10+25 10++35

14.A0.20 0 0 o 0 0 0 0 o 0 0 0 o +5+

15.4A0.25 0 0 o 0 0 0 0 0 0 0 0 o 0

16.A0.30 0 0 0 5++ | 545+ ++10 ++10 ++15 ++20 ++20 ++20 ++25 ++25
atb+c:

a = Sevazvawuiuansonsilulsaiszau 3 luamnluldeuiudmdswazlugauudlulidde

= o

b = Sevavvassuiuanionislulsafiszau 4 Tunnludidvdes

1% v o I3 q' Y oA
C= iaﬁlagsﬂaﬂmumLLaﬂﬂaqﬂqiLU‘lﬂiﬂ‘Vﬁ%ﬂU 5 AUNTRY
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uansornsvesisamenss lasusudad 37 dUai ndsanlutanmnzifide Fusarium oxysporum
f. sp. Cubense Uuliuaa
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SEAU 5 AUNYANe
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SC3/5C4 WuwauRBwevUIn 724-820 Auua Tuduseune wazlnswes SC5/5C6 wukaufduevun

301-302 fkua Tusugouue
agﬂwams’%ﬁ'ﬂ uazdatduauus (Conclusion and Suggestion)

nmsUfulseugngaels  nstnihdedendaelluanimuaendeliAnnisnaneituslaenisanesad
wnusn Aadenidosiuldindauls 9 aedu Ao KM 22-5, KM 9-20, KM 22-27, KM 30-11, KM 2-20,
KM 8-22, KM 1-11, KM 3-6, KM 23-2 ilethanugnidieuliisuiiusiugnis (ndaglusumanes)
WU ﬂé’ﬁﬂlﬁiﬁmamémﬁamq 321-357 U (10-12 Wweundaan) landaeld 6 wes fe KM 22-5, KM
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Wug 4 uwdmagey Ae miaaluie madunyd manss uaz mmuaTIE WUl aedundalan
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mwunsnun  wandaiduiniinedondelndifsstuil 7.00-834 Alanty Wudenfuiwiniaded
0.99-1.14 Alan¥u upzanedundrelifmnzasluuriasundmaaoy il

i magludte 1 6 aedu/stusliimtneielodifesiu 7 7.79-8.26 Alanu

i e duny3 anedu KM 22-5 Thindniesegendnansdudue (9.58 Alansw) IndiAesiundaely
AWNaENTs (9.51 Alansy)

7l manss meduiidadenlvimineSetesnindelitunanes (1035 Alansy) IndiAssiy
gy KM22-7 (10.27 Alaniu)

7l . uAsun anedu KM 9-20 Tshiwiinuede (6.32 Alansu) ganinanedu/iusdu
nsufulseugndaevien.  nsdmideniusndaeveumasiinaneiusainnisaieded Tnemamnsidss
dodetiufumslyadunn idfisedu 20 wag 30 1nsd Tnalifidrunumistiosas wasieditsssu 30
38 Wiaanuiuitletomags (Wewiudndenld 30 mefu Ugndadiiden léduiitiesduszneu
wananlisnIiugnisi 8 anedu Ae B28, B270, B38S, B392, C457, C505, D15, D66 1huUgn

Wiguiguiuiugnisan Aaudide 2 wie (audideivaiudunyy  uazAudIdouasinuinisinuns

WYTYS) WU A A dunys nadeveuvesiugAniontaziugiUssuiisuliihvidnese Wmtnd

! A

UWHNHA AUEIHA UANAISTY vaued syl liuwandne Wewindadumsndeiimangauvinlv
NS YAULALAZ NS IRARARYRINAIEVOUNDIN MIA.JUNYIANINAINNYTYS
nsUsuusiugnaetridumulsanensie (Msdadenndedivnunulsaaensie)
gnsomnsflglunisiinduunguandieindl fe 81msulegns MS 7iu TDZ 2.00 mg/L 113
X J I A a . L. Aov J 1% Yy AL
deangualuenmsudegns MS MiFin Fusaric a d8nsinnssenmevenguanaiedrnfdedusmis

ulegns MS Aiiauduves Fusaric & ¢ (0-0.1 mM) geannnidi Tuewmnsiifiannudiuves Fusaric & &
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0.2-0.4 mM) vinAssun 30 Fu mafuSinasundetiwugaloiy 1 uasugdses Mngunn (@
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Abstract

The objectives of papaya breeding program were to collect papaya germplasm in the
field and laboratory, and papaya breeding including comparing of ‘Khaek Nuan’ and ‘Khaek
Dam’, selection of papaya for ripe consumption and selection of mutant papaya resistant to
Papaya ringspot virus. Thirty-two papaya varieties/cultivars were collected and planted in the
field. The characteristics of papaya were recorded according to IBPGR. The data showed that
there were 6 fruit types, three color of ripe flesh as yellow, deep yellow to orange and red-
orange. The conservation in the laboratory also found a lot of contamination making it was
impossible to multiply of papaya. Regional field trial of ‘Khaek Nuan’ papaya was conducted in
four planting areas, including Sisaket Horticultural Research Center, Chanthaburi Horticultural
Research Center, Ratchaburi Agricultural Research and Development Center, and Nakhon
Ratchasima Agricultural Research and Development Center. The experiment was design in RCB
with seven treatments and three replications consisting of 6 selected varieties of ‘Khaek Nuan’
papaya and ‘Sri Rajabhat’ as control treatment. The results showed that there were three high
yield varieties, KNS10, KNS5 and KNS9, with yields ranging from 3,492 to 18,914 kg per rai higher
than ‘Sri Rachabhat’. Regional field trial of ‘Khaek Dam’ papaya was conducted in three
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planting areas, namely Sisaket Horticultural Research Center, Nakhon Ratchasima Agricultural
Research and Development Center, and Chanthaburi Horticultural Research Center. The
experiment was design in RCB with seven treatments and three replications consisting of 6
selected varieties of ‘Khaek Dam’ papaya and ‘Khaek Dam Sisaket’ as control treatment. The
results showed that there were three high yield varieties, KD4, KD10 and KD1 with yields
between 419 and 13,855 kilograms per rai higher than the ‘Kaek Dam Sisaket. Selection of
papaya for ripe consumption was conducted by planting 26 varieties of hybrid papayas. They
were selected and self-pollination for three generations. The potential papayas were selected
according to the selection criteria. It was found that papaya fruit weights ranging from 552 to
1,183 grams, flesh thickness from 2.50 to 3.35 centimeters, fruit cavity ranged from 5 to 14.9
percent and the total soluble solids ranged from 10 to 12.6 percent. The flesh color was both
yellow and red-orange. Selection of mutant papaya resistant o Papaya ringspot virus was
carried by planting M5 papaya that showed resistance to papaya ring spot virus. The My seeds
were collected to test for resistance. The result revealed that 858 of 1,089 papaya trees
showed disease symptom, averaged 78 percent. Six resistant and good agricultural
characteristics papaya were selected for comparison with ‘Khaek Dam Sisaket’ and ‘Holland
Sisaket’.  The experiment was designed in-RCB with three repetitions. After 8 months of
planting, the result found that the varieties showing the highest disease resistance were Ms-02-3
(13)-1, with disease rating 1, followed by Ms-34-1 (33)-14 and Ms-34-1 (33)-17 showed disease
rating 1.4 and 1.9, respectively. The project can be carried out according to its objectives. It was
able to collect papaya germplasm and select elite papaya varieties. These varieties will be used

for regional field trial, as ‘Khaek Nuan’ and ‘Khaek Dam’ will be certified.
U (Introduction)
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nanAanUIdauanAeiunaada Tnsaneiug koa Tuande/ls dwidn/ma wassiuauna/fu gean
Ao 13,855 Alansu/ls 2,438 nSu/ma way 51 wa/du muasu Tuvneil Fuguunaesavinuinandnuay
ihwiin/matesfiando 1,949 n¥u/ka fusmnweanAnLzaznefinLILeLsEIN 9.60-10.67 %Brix
a1eug KD10 flanumugean 10.67 °Brix Wugwunanesasiny 9.60 °Brix mwwmtﬁaagjswdw
3.17-3.67 \wuRiluns aeiiug KDA Serummdewnniian 3.67 wuRiues Betuguandaiazinuiiani
yuilo 3.33 lwuRiuns

nsiuanul 2561/62 Ugnuzazneusnsmunssuisfinamus luiuil 16 funew 2561 nn3
Wsydulslutasnenu wuiinrwgalianuuandisty Taganesiug KD10 fawganniign 73.17
WwuRles Weflsuiu KD10 danugstiesiian 60.51 wuflsng diuduseuistaudu uasvuansajll
fanuuansineiy Tnedliduseulalaunuegening, 18.7-27.8 louflung Jvu1anseilegsening 139.68-

196.34  wuAluns  SMSUNANEALALRIAYIENBUNANEANUILANULANANAUNEDA  Ingaeiugh

Tinandngalaunaneiug KD4 KD10uasKD9 linandn 7,792 7,593 uaz 7,165 Alansu/ls muddu

o
Y] 1

daisuiuiuguunmesaznulanandn 5,628 Alansu/ls wenaintifanuianeiiug KD4 dd1uiuna/

a

FuInNianfe 44 Wa/fuuneigngwus KD5 91uiuna/dutlosian 35 Na/fu WugwunaAAsasinedl

(%

Srruna/su 36 wadwsy twiin/ua wunaneus KD9 Suwiin/waunniian 2,590 n$i/ua vaud
KD4 fithwilin/watesiian 1,818 n3u/wa drugunmHaNARLEAzNG TAMVIUBYTEIN 9.53-10.24
°Brix anewug KD5 feruvniugean 10.24 °Brix Wufuundedasiny 953 %Brix Anumuiiiong
SEWi 2.61-3.29 iguRiuns aeug KDY feumuidlennitan 3.29 wufiuns Faiusuundaiasiny
farumuiile 2.61 wufuns

mMasiuaul 2562/63  Ugnuzagneuundipunssudsadmueluiuil - 23 Ausneu 2563
MsRsyulalugeenuIunuI Auas iuseultlauiy wasnsainliianuuandiunieds g
1AUgeYTENING 87.57-93.83 LWUAAT LUTBUNLAUAULDYTYNINN 18.62-29. 101 URLLIAT YUIANTS

WUBET¥NING 169.92-198.51 lwudiuns dwiunishinandn nuiduuka/sulianuuansisiulagany

Wug KD4 I31una/fugegane 52 na/fu vaeiangiug KDY uwasiusuuniasasinuildnuiuna/au
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1%

Weengnre 44 wa/mu diuwands/ls wazwdn/mua ldlienuwansieaiy Feangiudnlinaningsge

ToA KD10 se9a9unlawn KD9 KD1 KD4 way KD1 Tvikandn 8,859 8,808 8,685 8,418 way 8,196

s

Alansu/ls euddu vasiuguunarsasinylinands 7,456 Alansw/ls dwsudmiln/ua aneiug

]

1% 1%

KD9 ﬁﬁmﬁfnwamnﬁqm 2,035 nfu/ma dmandesavinuiidmin/ia 1,861 U dwsuaunn
HAKARUTAZND dAMUMIUeYTENIN 11.27-12.53 °Brix  angWug KD4 fAnavinugedan 12.53 Brix
duiususeRaziny 11.97 %Brix easunioagsening 2.15-3.02 isufiuns aneiiug kD4 dann
yuilouniian 3.02 wuRng duiusuundedasneiinnuruie 2.53 wufamg
AUGAITBUATHAILINITINYATUATINYEUN

wansAiuaLd 2559/60 shmsugnuzaznewunsamnssisidvualilutudl 6 nuanus
2560 MsaseyAulalutnenuIuANgllaNwANeeiY Ingaieiug KD5 KD10 waviuguunenes
azinuileugeanndign 95 91.67 uay 87.50 lwufwng Welfleudv, KDL flawgadesdign 71.77
wuAwns  diudusauidlauiy wazvuiansanalifienuuandnu, lnediduseuitlaudusgsening

29.72-38.73 \@uAUAT HUUANTINAUBETENIN 122.00-172.50 usituns dmTunaninuazasnusenay

=

HarAanuIldaLLeaNA1iuNElf eneiiug KDY KD5 kay KD10 Winandnunniian 5,921 5,813
waz 5,533 Alansu/ls auddu vusiiuduunmasasinulvnands 3,718 Alansu/ls anesiug KD4

L3

uay KD9 fidnnuna/fusnilanfe 19 wa/fudauiugiundaSazinudldaune/fu 17 wa aeiug
KDY fwiin/mamniign 2,157 nfw/ka-iusuandataznuimn 1,710 n¥u/ka Tuduamnin
HAKARIAUNIUBETENING 6.60-7.44 Brix &etiug KDA JAumdnugedn 7.44 °Brix Wugwunanes
Aviny 6.60 °Brix Auvuilioagsenine 2.38-2.76 wufums aeiug KD5 damumundenniige
2.76 WwuRmns Feiuduundaiasneiarumuiile 2.38 wufuns

wamsAiuaul 2561/62 vhmsugnuzazneuvnsmunssdsidmualiluiuil 12 fuiau
2561 mswsaiulalutisgenuiuaugsiimuunnsiisiy Tnganeus KD7 fanugeanniign 100.81
wuAles Welfleudu KDd dmnugetieniian 76.91 wufwns dudusevidlaudi uasvuiansajll
fanuwaneneiy  Teelduseuidlauiuegsenine 15.46-18.46  @uAWAT  LUUIANTINNRETENIN
142.70-190.21 wuiuns dmsunandnuazesrusenaunanannuitlaiiinuuansaiuneads
Geaneniug kD10 Tinanan S1uauna/funasiwiin/mageanie 5,237 Alanfiw/ls 15 wa/fu uay 1,944
nFu/ma duiusuunaasasnylinandn 4,628 Alansw/ls diuaunmnandniiauriuegsening
7.73-8.65 °Brix a@neiug KD4 1AuMIIUgEn 8.65 °Brix WugwunedIawiny 7.73 °Brix AUV
{ioagsEming 2.94-3.93 iwufiuns aneiug KDA faumundesnniian 3.93 wufiues Fetusunsies
avinudiamuniile 2.94 wufims

am AUl 2563/64 Yimsugnuzaznonundinunsaisidmualiluiud 21 daneu

2563 MaasyiulalugmenuIunuIIAuadauuand1iy Tnganeiug KDY mnuganniign
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111.17wufng Welfieuiiu KD1 way KDA flenugedosiign 86.24 uay 81.28 Loufluns aaady
drudusouatlauiy wazvuansaaliiinnuuandeiy lnediduseuidlauduegsening 12.40-15.46
ufns Suuansauegseving 138.78-174.61 wufuns drunandn woy tmiin/ua wuidianw
uanAnefumaadi ne anewus KDO Trnanan way twiin/ua gean 5,681 Alansw/ls waw 2,221 n¥u/

WA ddwiuguuniasazinukaraneiug KD5 Winande/lsdesnian 3,119 waz 2,955 Alansw/ls

=2

pady drudiuuna/miliifianuuendaiuniseddtsaneius KDa fsnuna/fuinniige 18 wa wag
WugwUNAASAENEITNIY 11 N8/fu SIMTUANNINHANEATAUNINUBETENIN 8.49-9.94 °Brix &g
fug KD5 Slenuvmiugean 9.94 °Brix WusuundaTasay 873 °Brix darwmuiiloagseaing 243
3.08 Lwuflang aeiug KD9 Serumunilewnniian 3.08 wufiuas deiuduundeiasinuiimnumn
\il0 2.80 wuRms
AUIITENVAIUTUNYT

namsAiuaLd 2559/60  msUgnuzazneunsmunsRAsdmuailuiuil 26 unsAu
2560  MTASYLAULATENEaENLUNATUYIABNUIUNUTIANINEY, LEUsaUlAuAY uaznTanulldl
ANUUANGANAY ANERETENING 83.95-115.28 Lyufituns dusaudlauiuegsynie 11.59-15.46
UALIAT UIANTIUOEYTENTN 115.70-151.08 \wufituns dmsUnandnwaresrusenaunandanuiily
frruaninefuneadd  emeiug KDL Winasde Sauiuse/fusastviin/uagegefie  1,6447
Alansu/ls 6 wa/eu waz 1,986 n3u/ma diuguanaesasinulinandn 962 Alandu/ls diugmunin
HAKANIAUNIUBETENING 9.89-12.80 °Brix Iawaneiug KD7 fauminugedn 12.80 °Brix Wugwun
fedaginy 11.01°Brix Slenununiloagsening 2.35-3.53 wufiuns aewus KD1 darummuniieann
fian 3.53 wwufans Setusuanmeiasnsiaumunie 2.88 wufiums

wansAiunul 2561/62 msUgnuzaznouundaunssdsidvualiluiudl 22 fuieu
2561 nsasivlnluginenuIuANLgiauuane1aiy lagaieiug KD7 waziusuunseSasindl
ANENNTIan fe 123.76 WAz 122.66 WwuRlng Wlelieuiu KD4 faugeiesiian 100.89 wuRiums
drudusevidauiy dazvwansaitlifianuuandeiy Inedidusouilauduegsening 15.08-16.21
UAWRT JVUANTINNeYTENINg 99.53-120.41 WwuRwnT dvuranGnkaresRUsEnauNanAanUinly
frnuuannafuynaain Ssaneiug KD Tnandn S1uausa/fu sinilan fe 5,195 Alansu/ls uay 29
Ha/Au duiugunaAsasnulvnandn 3,108 Alandu/ls suamnMNaNEATAINILRETENINg
10.60-11.96 °Brix @netiug KD10 dAuviugega 11.96 °Brix Wugwuneesasiny 10.60 Brix i
Aravuioogssning 2.14-2.66 wuRamns aeiu KD7 Sarwmuidlenniian 2.66 wufins G
stusuanedasinsdaumunde 2.14 wufues ssfumavasesiiaudidefivauiunindainiuan

Yuuseuned 2562
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N1IMAaRLW 4 NMAREaNNUZIEaTNaLNaUSINANAGN
msmliunuidensAnideniuguzaznaiiousiangn  anansadadenlaaeiuduzazneilia
INMINENTINTENINUEAEND 2 WU F1uu 26 aefiug naniulgnAnidenuzaznognuas wag

NANFIOY $1UIU 3 Ju Andenlduzaznefildnenmiliunaeinsdndon druau 10 aneiug wiadu

s

uzgazneralan fe Tuwnindesndn 1 Alansu wauzazneniuminuatesiigade 552 nsuluareiug

9

HF348 uazuzaznonalvg) Juwtnuinndt 1 Alandu (151991 5 wagnseil 6) A angiug HF53 i

<

1%
)=

umiinundian 1,183 nsu Allefsdmdeazdduwny (0wl 8) elumadendmiuguilan w
Wesnnuzaznaduiiviiigiuiiugnssuway - nsnauiiebilddnvaglndgaoudnen  dulu Jedeg
H1TUIRINTNWULDUT WBNIINWANER 19U VU JUSIHA wazdlile lnganeiudnildnenmveanil ag

v 6§

TdlumsiTeuiieunasageuiiugluunasdgneine neunaeiiniswusiiugdinunsns

9

M13199 5 MsaseiulnveurazneagnraNaeugi1a naslgn 8 lhau

U anenug ANEI)  URuAUdna V3 (T9) IIUIUNG/

fawnyen lAuAu (wal.) -0 - fiu

F,  HF23 128.12 5.11 103.24 100.59 11.0
F, HF22-15 159.87 7.59 137.00 140.20 15.0
HF22-17 173.33 9.18 156.11 152.78 13.5
HF24 197.14 9.33 163.57 170.00 9.8
HF39 153.75 9.48 145.00 142.00 5.0

Fs  HF31 126.25 7.28 111.25 111.25 8.8
HF32 178.75 9.18 171.25 170.00 13.2
HF36-13 126.43 10.14 149.29 152.86 6.0

F¢ HF215 155.29 9.04 153.82 157.35 271.2
HF33 153.33 15.37 150.53 155.27 17.8
HF348 158.20 8.45 160.67 162.80 11.2
HF3512-15 162.50 6.90 132.50 137.50 17.0
HF3512-16 189.38 7.15 152.50 155.88 23.3

HF41 176.38 8.45 135.77 135.23 13.4
HF5713-7 192.31 9.54 178.63 181.75 13.5
HF5713-16 142.22 7.24 137.56 138.67 15.2

F, HF52 174.44 10.51 163.33 168.56 12.3
HF53 167.00 11.24 165.00 166.00 10.5
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U aeug ANLENTL)  dURUAUgNaNg NI (wa) LN/
fapngen lausu (wal.) -0 -9 A
HF54 165.00 10.80 155.67 156.67 21.0
HF56 190.67 9.40 180.42 181.17 11.3
HF57 150.83 9.33 156.67 159.00 17.2
Fe  HF51 129.79 6.83 102.11 103.00 -
HF512 138.75 10.08 135.00 140.00 8.0
HF55 150.63 9.24 150.38 151.13 13.1
A5 6 ATINNHATNLZAYNBRNKNANTUANG
U anenug dwiin/ee  mwen wwema (@u)  ewwud. deshuma avaudude 7SS
(n3) fuwa @) nde B e () (%) (Kg/cm?) (%)
Fs HF23 802.85 6.5 7.8 26 2.50 14.07 1.15 10.5
Fq HF22-15 675 4.56 8.960 19.1 2.64 10.01 1.04 12,5
HF22-17 814 3.58 8.85 2238 2.69 12.09 1.04 10.7
HF24 756 5.50 7.00 310 2.30 7.54 0.91 10.0
HF39 1,050 2.38 9.88 24.1 3.09 10.45 1.31 11.3
Fs HF31 657 2.44 8.81 181 3.06 9.51 1.18 11.8
HF32 1,002 5.73 8.27 305 274 9.37 1.15 11.0
HF36-13 524 3.00 797 127 2.82 4.86 1.06 115
Fe HF215 1,097 5.45 9.48 24.1 3.08 10.72 1.12 11.4
HF33 747 4.53 789 275 2.88 10.30 2.24 11.3
HF348 552 4.04 8.08 1938 253 7.60 1.10 12.1
HF3512-15 610 4.09 8.06 21.0 2.46 7.39 1.19 12.1
HF3512-16 589 4.82 793 194 2.53 8.23 1.10 12.6
HF41 689 3.89 8.67 212 2.44 9.89 0.99 10.7
HF5713-7 831 6.12 777 280 2.62 8.88 1.31 11.5
HF5713-16 648 2.00 8.00 230 3.35 4.76 1.33 11.5
F; HF52 711 542 8.67 225 2.79 7.06 1.09 11.8
HF53 1,183 7.16 954 2719 3.22 11.41 1.21 10.6
HF54 861 5.56 8.21 246 2.80 9.08 1.15 10.8
HF56 990 6.55 8.86  24.7 3.20 8.85 1.18 12.0
HF57 741 4.30 9.02 202 2.76 9.66 1.11 12.0
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U anenug dwidn/ea ANNe veRa (B)  Anuv deriima AdMwiwile  TSS

(n3u) fuma (1) ae e e (wu) (%) (Kg/cm?) (%)

Fg HF51 781 6.00 10.25 235 2.68 5.00 1.13 10.0
HF512 1,085 8.68 9.39 282 2.59 14.90 1.15 10.4

HF55 680 4.28 735 228 3.28 5.36 1.19 11.2
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nsAndenugaznaiusnagligumuselsalifagaumuizazne  laaliunislungasnogu
Ms-Ms Togynsuiinisugnieladaaniaumiu iedadenduniianudunululsasauniounivgnasudas
waNuwananAuikannumunulidniulgnidelulsaiou ieAndonluguseld msdnfiua

MU WU wgazneateiugAndeninnuimuulsaluiy My uay M, Inalhesiunseau 28 f 32
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v

s & & ] o A 1 s Aa 1Y a X = s & &
WD sLgun LLagsLU']:u Ms ?ﬂll']iﬂﬂﬂLa@ﬂlﬂﬁqEJWH'D:QJ%ﬁ%ﬂE]V]Nﬂ'J']ﬂJC‘ﬂuﬂ/ﬂuLWﬂJeﬂuaﬂ 53 WasLgus (1979

o =

7 7) Wethwgayneagiudiunulsauarilidnuuginiimsinuas  Ugndadenluulas 11ausus

¥
§ v A

AU RCB 9107 3 61 8 n33wds 1dun uragnesu Ms aeviudin 6 aesitus dall nasusil 1 Ae
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NITIART 7 Ao seauAudFIavIAY LAY NIIIET 8 Ao uundiAlaziny WU uzaznomeRudiiuand
AumunlsaluaninlsaSeu Inswansanuamumulsaluanimulauansneiu lagaieiug Ms-
02-3 (13)-1 ULanIDINISLSATEAU 1 599891 AD Ms-34-1 (33)-14 uag Ms-34-1 (33)-17 WaAIDIN1STBY
T5A5edu 1.4 wag 1.9 sy JsesdiuldhaeiusindonaziinnusuniluanmlsaSou uside
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eendgnluudas aeiuginmaldumanseinisvedlsagunss Ay Aeinsanluvnufndenas
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M19197 7 N1IRRUAUDIVRINEAEND M, YaTl 4 deltielisagaismiuazasnevdilaniie 1 e

o . IUIUFY Jnwiu  uwnudubivans  Wesidud wWosldud
aeun  aneiug .
i NINNA \Anlsa 21n1515A 1Anlsn Aunulsn
1 M,13-1 (33) 15 14 1 93 7
2 M,18-1 (65) 10 10 0 100 0
3 M,18 (71) 13 13 0 100 0
4 M,27 (144) 20 19 1 95 5
5 M,30-1 (5) 20 20 0 100 0
6 M,34-1 (33) 19 16 3 84 16
7 M,NPO7 (177) 16 15 1 94 6
8 M,-12 (1-89) 19 13 6 68 32
9 M,-12 (2-3) 18 14 4 78 22
10 M,-12 (2-29) 15 10 5 67 33
11 M,-12 (2-31) 17 8 9 a7 53
12 M,-12 (2-33) 13 10 3 7 23
13 M,-12 (2-36) 15 10 5 67 33
14 M,-12 (2-37) 20 14 6 70 30
15 M,-12 (2-38) 20 16 4 80 20
16 KDSK (Control) 19 18 1 95 5

agﬂwamﬁﬁa wazdarduauuy (Conclusion and Suggestion)

'
s =1

1. MITusiuguzasnaliien sUTuUTIug anunsasiunuiudueaznaluaninwdasdan 1o

WY 32 Wug/aeiug Inaiugiuiiswaziugnism naannsAnwiuaztuiindnyueiugnssuves

=

wzagnafUgnluwlaesiuniuiug wudl  dnuarsunswalviavun 6 anvale Ae WUU Lengthened

a

cylindrical, Elongate, Pear shape, Club, Oblong, Reniform dmsudiliewlogndl 3 @ laun @wdes @

dy A Y = v b4 d‘ o [ v 6 IS 1 !
WUBLNABUVNONEN LASHNLAINUNINNGAIIUIU 28 °I/\I‘L!ﬁq/?31'1EJ‘W‘LJﬁ1 HEAZNBUAINUGIBYITETNIN 68-253

UAINT YmMTnNaagsendng 0.4 B9 2.4 Alandusena AMUMINWRETENINN 8.0 19 15.5 °Brix
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2. M3UTeuiigumeiuguraznousnuialuunawineg audunisnaaeuly 4 unvdslgn 31
LHUNVAABILUY RCB 117w 3 91 nasuisusznaude ULAYNOLUNUINALIUTAR U 6 aenug
uaziugasnAy WuiufiuTeudiou wuidl 3 mevusitlinanangdlu 4 uvdagn Ao aneug KNS10
finanAnegszwin 5,896 1 17,378 Alansusiels S1urunadeduagsewii 39 f 140 wa Yudnuaog
5813 516 B9 1,328 n3u aneug KNS5 Tinandnegsening 3,492 s 18,914 Alansusials I1uiuna
safuagsyming 37 f 177 wa thwidnuaegsearing 473 s 1,078 n3usiona way aneiiug KNS9 Hawdn
oejsvwing 4,041 f3 16,068 Alandusiols S1ununaseduagszwing 41 f1 139 wa dwiinuaegszuing
563 84 1,161 n3usiona daunugessueiy nandnegsening 2,289 fia 15,571 Alansusials Suiunasie
fuogfsening 18-94 wa Yutinaangsewing 709-1,401 n¥udena dauanewus KNGS iuiugiifian
MuWLﬁagqﬁqmagizde 2.00-2.88 LuRALIAT

3. MaUTeuiisuaneiuguzaznawunatuuvasineg dndunsugnvegeuly 3 undslgn 319

4

s

WAUNNSNAABILUU RCB 9113 3 91 ASIUIDUTENOUMIE ULagNolUNAENEIAn 91U 6 E18WUS

q

o

)=

v ¢ o = @ v & A = ' ° . sag v a 1
waguguunmasaziny Wwiugileuiieu wud usaznauunmaeiusilvnandngdly 3 uaslgnd
U 3 angiug Ae a1eiug KD4 linandnegsendne 940 81 13,855 Alansusals duiunasdeanueg
TN 6 D8 52 wa W mtinuaagsendng 1,135 88 2,438 NS @1eug KD10 Nandnegsening 419 o
8,859 Alansusioly IuIuNadeduegTEnINe 2 At 46 N Uminwaegsendng 1,412 fs 2,431 n¥u uag
anenug KD1 Unandnagszning 1,541 s 8,685 Alanfusels Jnuiunasesuegsznin 6 fs 47 wa
Umtinuaagsening 1,238 fs 2,422 n3u laglinandngeniniugiuSeuiiou Aeiuguunasaginuili
HANANBETENING 962 B 7,456 AlanSusials dwiunadeduegsening 3-44 wa U winuaegsening
1,217 013 2,068 N3

4. Msfnideniuguzaznaauslanan UanAndenuzaznagnuas 311U 26 @18Wug waeann
Ugndndenuasnaudied §1uim 3 seu Andenliuzaznediifnenmiinuwnasinisdaden wiaduy
< A a9 U Y ' a [y P o ! a v ol &Y
uzasnanadn Aedummminteundt 1 Alansy uasuzaznenalvg) Juminuinndn 1 Alansy Allelivied
WiAdwasddunal.  aunsarmdenlaugaznefifnunm 1w 10 aenug lneaeiugndfnenimn
& = = o ] ' i A o~ o o &1
wianil agldludaniuieuiisunasnaaeuiugluunasdaneine neunaeiiniswuziiiugdinunsns
5. nsAndenuzagnenugnatsliinunuselifagnsmutzasne  laaliunislunzasneasu
Ms-Ms Tagynguinisugnidelidagaiswmu weAnidenduniianuimuniululsasounsuiugnauyas
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Funulsalugu Ms waz M, Indifisadiuisedu 28 8 32 Wesidud waglugu My anusadadenlaane
o e S v a & o= sk ¢ A o v sv gy =
Wuduraznafdanumunmuiinduis 53 Wesidud Wethuraznaaeiugmuniulsawasiidnyned
mMamsinens UanAndenluaninudas wudn urazneagiugivaniaaiuniulsaluaninlsasou

finsuansanusiunulsaluaniniUatwaneneiy Taganeiug Ms-02-3 (13)-1 uanse1n1slsasesiu 1

FOIONUT AB Mg-34-1 (33)-14 1y Ms-34-1 (33)-17 Lanio1n15u94lsAseau 1.4 uay 1.9 auainy
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Papaya Breeding Program for Fresh Fruit
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Abstract

The Sisaket Horticultural Research Center has been improving papaya varieties by
breeding and selection methods from 2018 to 2021 in order to solve the problem of
consumers needs for more Various taste. It is a new variety of papaya with high production
potential and the purity of the varieties more than the present. The objective to breed new
papaya varieties with superior characteristics than Holland papaya. Both in production and
consumption, responding to fresh consumption and use in“the food industry. The experiment
consisted of 2 experiments, namely 1) breeding of papaya cultivars to increase yield potential.
By using Holland is a parent breed papaya.Father breed Use Sisaket khaek dam papaya and
foreign papaya varieties (SEW). When the two/pairs ofshybrid papaya seeds were obtained, the
Hybrid papaya seeds were be selected. In which each generation self-pollinates, the seeds were
planted and selected according to the specified selection criteria. collected the seeds for 4
generations. It was found that thesHolland x Khaek dam Sisaket (KL) hybrids were able to select
2 excenllence cultivars. The first. KL14-1-3-5 variety, Flowering and harvesting as early as 5-6
months after planting. Plant height when first flowers bloom 97 cm., canopy width 143 cm. fruit
size 1.87 kg./fruit. Orange-Red (Vivid Reddish Orange; O-R N30C) thickness 3.5 cm., average
sweetness 12.0.9Brix. The first flower blooms after planting 73 day. And KL1-1-16-7 variety: fruit
size 1.6 kg./fruit, Orange-Red (Vivid Reddish Orange; O-R N30C) flesh thickness 3.7 cm, average
sweetness 12.0 Brix., petiole short, canopy width 97.5 cm., first flower 92 days after planting. 2)
The hybrid Holland x SEW, 2 cultivars were selected: SL22-1-9-9; variety relatively large fruit size
2.02 kg/fruit, Orange-Red (Strong Orange; O N25B), flesh thickness 3.7 cm, average sweetness 12.5
OBrix, plant height 86.0 cm, canopy wide 132.5 cm, petiole 36.7 cm, first flower blooming 119
days after planting. and SL29-1-8-4 variety Fruit size 1.6 kg./fruit, (Strong Orange; O N25B), flesh
thickners 3.5 cm. average sweetness 13 “Brix Plant height 140 cm., canopy width 181.5 cm.,,

petiole 61.3. cm. The first flower bloomed after planting 117 days.
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Yellow flesh papaya breeding It is a continuation of the collection of yellow flesh
papaya cultivars. which has Self-pollination for 2 generation. They are planted and then self-
pollinated and selected according to the established criteria. Got the 7th generation of papaya
seed from the selection results of the 6th generation of papaya, got 6 vareity. It was found that
cultivar YH1-6-2-26-9 had excenllence characteristics than other cultivars: plant height 106 cm.
when the first flower opened, petiole 55.6 cm., fruit size 1.26 ke./fruit,fruit peel Yellow-orange
(Strong Orange Yellow; Y-O 17A). Yellow-orange (Vivid Orange Yellow; Y-O 23A) flesh color,

thickness 3.0 cm., sweetness 12.00 ©Brix.
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KL6-3-5-7 1,453 8.4 25 Y-O 21A O-R N30B 3.6 1.8 12.0 5.7
KL6-3-12-8 1,200 8.4 23 Y-O 23A O-R 30C 3.4 1.9 11.5 5.7
KL9-1-15-4 1,420 8.5 28 Y-O.21A O-R 30C 3.2 1.7 11.8 5.2
KL10-3-5-13 1,304 8.6 27 Y=0 21A O-R 30C 3.1 1.9 11.2 5.5
KL14-1-3-5 1,869 9.4 28 Y-O 17A O-R N30B 3.5 2.2 12.0 5.4
KL14-1-3-8 1,292 8.1 25 Y-O 17A O-R N30B 3.1 2.1 11.9 5.5
KL14-1-3-12 1,768 9.5 25 Y-O 23A O-R N30C 3.3 2.0 12.8 5.4

M19197 10 SnwaueRuIUEALNIgNHEY Foauaus x kunel MEuNTAAGentuIUN 4 Aoug KL14-1-3-

5 way KL1-1-16-7 fanwaIl

ANy KL14-1-3-5 KL1-1-16-7
AanusnUILMaIUgn (Ju) 73.0 130.0
VUNANTING (T3L.) 1435 97.5
AL WononusnuL (Ba)  97.0 92.0
thwin/sa (n3) 1,869.0 1,600.0

o &
By

adan

AUNULLD (3.

AU (OBrix)

duouLAg (O-R N30B)
Waes (Y-0 21A)

3.5

12.0

duouwad (O-R N30C)
Waes (Y-0 21A)

3.7

12.0
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M19197 11 ANHAU (g3 luruaudnaialausy (gu) InutellaFueannen WuRuaugNa

VY (Ta.) anueiiuly (B ogdu Weesnusnuiu (3u) wezergnsiiuiemdngn () ves

UraYNERNNANTUN 4 (L x SEW) aneduilkunaeimsAniden

Wy iy dwoudes mwem engidle 918Ny

GRELN MmEe  quinans  gudnans  Awem 30 Ay eenusn WAwamdsgn
a9 NIINY . (W) U () (Tw)
SL1-1-9-2 150.0 7.2 153.5 25 60.7 145 278
SL4-1-6-13 88.0 5.7 119.0 27 39.3 131 262
SL4-1-7-16 96.0 56 120.5 24 44.3 117 212
SL7-1-7-15 90.0 4.3 127.5 25 43.0 141 234
SL14-1-21-5 70.2 4.3 98.0 15 38.0 119 260
SL22-1-8-20 139.0 8.1 189.0 30 61.7 117 246
SL22-1-9-9 86.0 4.9 132.5 21 36.7 119 252
SL22-1-8-6 100.0 58 1375 22 a3.7 131 242
SL28-1-8-13 90.0 a7 114.0 21 36.3 141 251
SL29-1-8-4 140.0 8.3 181.5 22 61.3 117 238
SL29-1-8-16 90.0 56 123.0 20 a3.7 117 240

A15199 12 Untn/ma (NSY) YUnna (@) #Uasn ANUNLLLD (BY.) ANUWLLLe (nA./91.2) AN

VU (CBrix) Wag AMNEIAUNE (@) ugaznagnNauud 4 (L x SEW) agdufiiiunuainisaaien

v YUIPNA (TU.) AU AU AU
y Wi/ o o & & .
GRELY! ( . a@Lann SN NUILUD  WUU OBrix 817
Na(N3W) NNe e P .

(53.) ) AUNG
SL4-1-6-13 1,480 9.7 228 O 24B O N25A 39 1.9 13.0 4.5
SL4-1-7-16 1,260 94 21.7 O 25A O 28A 35 1.8 13.0 5.5
SL7-1-7-15 1,820 99 27.0 O 24A O 28A 3.7 2.1 12.5 52
SL22-1-8-20 2,100 10.2 29.7 Y-O 23A  O-R 30A 4.1 1.9 125 52
SL22-1-9-9 2,020 10.1 28.0 O 25A O N25B 3.7 20 125 4.8
SL22-1-8-6 1,820 10.5 25.0 O 24A O N25A 35 2.1 11.5 51
SL29-1-8-4 1,600 9.6 24.0 YO21A O 25A 35 2.2 13.0 54
SL29-1-8-16 900 55 223 O25A O 26A 3.0 22 125 4.8
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UAYNOYNHAL Foakaus x SEW Naann1sugn HaudiledkasAnaeniugimiu 4 Ju @i

Andeniugle 2 Wug Ao sug SL22-1-9-9 Hidnwagaundt Wug SL29-1-8-4 fie Yu1n NSINuTENnI

¥
a ! v 6

AMUGAAENT VWIRRAIEY WagANrUleNINNIILES SL29-1-8-4 ae1alsAf Wug SL29-1-8-4 3

q

ANULAUTNDDNABNLEINT WAZAIUMIIUALINAIT (AN5197] 13)

M13199 13 dnuaiziuduzaznegnuay seauaud x SEW Miunsanienluiui 4 Aewug SL29-1-8-4

uay SL22-1-9-9 Snuauesail

ANy SL29-1-8-4 SL22-1-9-9
AanusnUILMaIUgn (Ju) 117.0 119.0

VUIANTINY (T3l.) 181.5 132.0

GPRHGRLY dlenonusnuiu (@)  140.0 86.0

dwi/ua (n3w) 1,600.0 2,020.0

aiflo duaung (O N25A) duaniag (O N30B)
Aaen &1 (Y-0 21A) &1 (O 25A)
muvuLile (2) 3.5 3.7

AUY1U (OBrix) 13.0 12.5

= (4 v ¢ 491/ =

N1MAaaeY 2 n1suiulTeRusuraznalliomaag

= o a o A & - oA A oA o & ¢ v oA

U 2561 suflunisugnAnaeniizaznalliewiioniuil 2 iedAndeniugnunueinunsAnEen

] Y dl' < < o &1 A v A Y oA v A Y o v

MnurandewiaiuwdaiugTuR 3 TneAndenduiiniunisAndentddiuig 9 a1udu

U 2562 snllun1sugnAnidienuzaznoillowmaegui 3 31U 9 angdu Iivednianiugaanae

v oA & ) A & o &1 A v oA Y oA o A v o
AuMIAAden MnUUNaNFLeiafuwaaiugiun 4 lngAndenduiiiunisAnidentadiuig 4 @
M

U 2563 liun1sugnAniionuzaznatilomansgud 4 31U 4 angau liedaioniugaunn

v oA & v A & o &1 A v oA Y oA o A v o
AUMIAAEoN MNTuUNaNMLBLTiaiuLAATugIuN 5 lngAndenduiiiunisAndentadiuig 6 a1
A

U 2564 suflunsugnAnidenuzaynellewfiosiuil 5 31U 6 @gau (A1511 11 Uag A5199

12) iedndeniugniunasinun1sAnden nturaufLaiiofuwaniugiun 6 lnedndanduiiu

AsAALERNAIIWIU 1 d8AU
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M19197 11 AN (3. Wuruaugnaisdauiu (gu) Iuiudedielsueennen @urugudnans
Ny (7a.) anueiuly (9. 01gdu Wenenusnuiu (Ju) wazengmasiunemdlgn (1) ves

& a oA Y oA ¢ o A
mazﬂamamaaﬂquw 5 ANYAUNNIUNUNAITARLAD A

W i dwude/ enweny enalle 2iemsiu

GRELN e guinans quinans  ewenn Ay eenusn LREIMAS

w AU SN 30 9. (1.) v () Ugn ()
YH2-2-1-23 105 8.9 128.5 29 54.5 118 295
YHZ2-2-1-25 110 6.5 115.0 31 59.5 120 293
YH1-6-1-24 115 8.8 120.5 33 59.0 109 279
YH1-6-2-3 120 8.0 105.5 28 55.6 134 305
YH2-7-1-22 110 7.0 128.5 29 49.0 110 297
YH1-6-2-26 96 7.5 138.0 30 53.5 113 301

A5199 12 Untn/ma (NSY) YUInKa (93.) #@Uasn ANUULIe (BR.) ANUwLLle (nn./91.2) AL

WINUCBrX) kA AMHETINUNG (@1) Uzaznallawded Jui 5 aeauikunaeimIAnden

) Sty WWRHA (w) Ny Ly mqj’; mlm °Brix Al

aenuy 5 dwden Ao wunlle  wuu 817
e up (o831 e %) AuNG
YH2-2-1-23-1 880 8.0 23.3 Y-O 23A  Y-O 23A 3.9 0.8 11.5 6.1
YH2-2-1-25-9 860 8.3 22.0 Y-O 23A  Y-O 23A 2.8 0.8 10.7 55
YH1-6-1-24-8 1,010 8.4 23.7 Y-O 17A  Y-O 23B 3.1 0.8 11.8 6.4
YH1-6-2-3-8 1180 8.3 24.5 Y-O 22A  Y-O 23B 3.0 0.8 12.0 5.7
YH2-7-1-22-5 1,060 8.1 23.4 Y-O 17B  Y-O 23A 3.3 0.7 11.5 6.8
YH1-6-2-26-9 1,265 8.9 23.7 Y-O 17A  Y-O 23A 3.0 0.8 12.0 55

'
aa

Nan1sARdaNUaznesun 5 wuindmsliusaeiugidanvasiloidudunsUzuanlusening

nsAniaen dnwaiduilnulunniuvesnisAnden dufeuraznalinINAINANYTBNINA1ETUGYDS

yraznatiodunsdaunuantaanluudn i NNSAMERNTUGAIMAT 2561-2564 71U 4 $u WuNY

9

anuauEAuRe g YH1-6-2-26-9 siugs 106 wu. Wenenusnuiu AMuluei 55.6 gu. umilnea 1.26

nN./Ha @UFBNWARY JUDLVADY WU 3 1. WALAINUNAIIUL 12 OBrix (AN51991 13)
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M19197 13 dnwaeiuiuzaznoilodindes N unsAndenlusun 5 Aeug YH1-6-2-26-9 fidnwaizeiail

[

ANWY YH1-6-2-26-9
AanusnUILMaIUgn (Ju) 289

VUANTING (L. 161

GRRHGRLY dlenonusnuiu (@) 106

dwtin/ea (n$a) 1,265

Ao Anaes (Y-0 23A)
dwden du (Y-0 17A)
muvuile (val) 3

AUNITU (OBrix) 12

a§Uwanﬂsﬁﬁb uazdatauanuy (Conclusion and Suggestion)

HAIINNITHANTUGVDINTANONUT W lANTaypagNHaNILaIUgNLiaARLdoniugse laan1s

]

[y

HANRILBIVDIINHANTUU T1UIU 4 JU WingFuApEaNUFALLNATIN SRR AT nUATUEITAY

a 1 1 s 1

Al fetl Anaugoalaud x wunan tokA WugKLE19-1-3-5 uay KL1-1-16-7 Araugaauwaus x Sew Lok

3
'
% 1 =

Wug  SL22-1-9-9 uag SL29-1-18-4 HidnwagArunuans19iy wazn1sfndeniusuzavneiliiod
wides Faladaieniugunis 4 su lanugnianvausfmununainIsAnidon Ae Wug YH1-6-2-26-9 619
M3 14

s o =

A15197 14 Arauuyazne SuGiAnEeN wagdnyualau

9

AN WUGARLFRN anwgALAU
FOARAUA x UUNAT Y. KL19-1-3-5 - i nasiandn walva) e
KL1-1-16-7 - gannonfinnaisy Lionun nalvg iedduouuns
goAWAUA x SEW SL22-1-9-9 - flovn sennanisa fuiis walvig)
SL29-1-18-4 - flovin vu eenpaniia nawmads
uzavnollodvdes  YH1-62269 - ieAudondy fudle nsmiadn

'
[

v Ao = Y | eal a = 1 a v K%
ndoyantuiinlalinuin MudnAndenuniegun 4 wag 5 fallmnuuUsusiuegtng mn

saa o

AoanslannuzrasiugkAza UGN vauzianz AsvimMsAnyideiiesesen lnansuan

nauFedIRndoniugRednad 1oy 2-3 U ilelauelduiuduusinsonugsuTeweInsuiYInIg

WNWAT EUSUNENS LAUsE1vu onvu e lulgusslesdaaly
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1A3IN15389 4
AWeuazWmuINUgLIe
Research and Development on Rambutan of 2" Phase

S aa

AU YA ASNT 9NaMTely wug Fuil Wuann deleSui AT ASueAa
Orwintinee Chusri Siriporn Vorakuldumrongchai Chompoo Juntee
Pimlada Sungsrikaew Siriwan Srimongkol
AdAgY (Key words)
e USudseiug gnuas

Rambutan, Breeding, Hybrid

NsANENYEUsYIMUGUORMLANHANTIN 1 (F) 91891 35 aeiiug uaglanegnuaundy
(BCy) waggnuauaunia 31u3u 15 aneiug au audideifivaudunys 2.3unys senine U 2559-2564
= g.J/ (% a | [ 1 v 6 & . . |
AnwmsanwagnaUSawazauAIn wud dnwarsUuTlureangyniugiluwuy Elliptic dudang
Tuiflunuu Acuminate waz Acute grulusdutivu Cuneate wag Acute Tufididien G137A uay G139A
drudnuuensmaluy Ovoid, Oblonghagnsmauuy Globose dinasglundudintesdu uazddu du
v = ° oA I =] ; A A IS v d’lj = 1 |
anwugdvueglunguauasyun dudvargvueylunquamvieniiey dnuvaziilongduiyuy Audauves
Weanwinegluszauiies-uan

lnginzgnuad il (F) Mumsnasinisdniden ieidndiunsunisileuifisuiug 9uiu

& A

6 maﬁuq AD WITYNNEN B13-67-2-3, B13-86-3-4, B13-154-4-5, B13-69-2-2, K14-120-2-6 way B13-

159-0-2 fhmdnaag0-95 n¥w/ka Anuvude 070-1.05 wufues enseuuardouainudn
doderuidadeutiauna fidn TSS 18-21 °Brix wazidendeudneun duzgnuanndy (8C,) wa
QNNEANFILNS FeumunaeinsAmEen $1uau 5 aeiug e WggnHaLNay B13-360-1-1, B13-362-
2-2 WAy B13-373-5-1 Waghzgnuauaymig B13-199-1-2 uay B13-322-2-5 fsanansadnwalanuiu
nana fndines 40-08 n3u/ma ANuMULED 0.65-1.05 iwufiuns Lenseuuazdeunnuda e

Viaudaliunans @1 TSS 17-21 °Brix wagilfionAsudiaung
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Abstract

A study of the traits of 35 of F; hybrids, and 15 varieties of backcross (BC1) and three-
way cross hybrids at Chanthaburi Horticultural Research Center, Chanthaburi Province, Thailand.
The qualitative and quantitative characteristics were observed from 2016 to 2021. The result
showed that, the leaf shape of leaflet all varieties was defined in an elliptic, the apex was an
acuminate and acute. The basal was a cuneate and acute. The color of leaves was detected in
the group of G137A and G139A. For fruit shape, were defined of Ovoid, Oblong and Globose.
Most of varieties revealed yellow-orange and orange fruit color with red-pink spintern and
yellow-green spintern tip, The aril color was showed in dull white with soft and crispy texture,
moreover an adherence of testa to aril are intermediate-tight.

Six of hybrid rambutans (F;) were selected line ne. B13-67-2-3, B13-86-3-4, B13-
154-4-5, B13-69-2-2, K14-. 120-2-6 and B13-159-4-2, fruit weight 40-45 g¢/fruit, flesh thickness
0.70-1.05 cm, crisp flesh and cut off from seed, TSS 18-21 °Brix, .and the pericarp was thin. For 5
varieties of backcross (BC1) and three-way cross hybrids were selected line no. B13-360-1-1,
B13-362-2-2 and B13-373-5-1 and the three-way.cross hybrids selected line no. B13-199-1-2 and
B13-322-2-5, cood fruit setting, fruit weight 40-48 g, flesh thickness 0.65-1.05 cm. crispy texture,

moreover an adherence of testa to aril are intermediate-tight.

Ui (Introduction)
& Y Yo W 9 = & oA | | \

wzluralinivegnnanates iy Wesnwaenune  Wdeds  wazlinuniunenisuuds
Tymmunamandanndiinounnlilesntaniniezeeninnszandilugieniaiduy  ¥enanganis
Han lnelinandneeangaainunnnitdegay 50 wious fu navhlvsamandnandiluinounguniauda
a U A & a 2 W ! ‘:4' I
danau Yseneunuimifigesnilagvinenaaniiongnisiiusnwlaliuiu sunzdieasinieluim 1-2
Fu warlinumusenisuuds Fadulgvdenisdesnuaziinasaa1gniswaindy aa1Ananvedne
dulngilunainnsluysena Fanuinusunansuslnanenelulssinanduiosay 95 venanan
e AsdseentulagiuiviinadssunnilaiUssuimeuiuUsinunandn  Ingdweenluguinzraan
WIPUTTINBULERAY Uatizaanldduizsnluingen Tul 2551-56 nsdaeanzHadnLaNENiM
fuwwlduiinduanusuna 6,886 su 1Wu 12,670 du Jagtunswannzlunlduanasannman
= a ° ) v A ) a A A
LUDIINTIANARNARANE mwmﬂﬂumﬂmz’sua@ﬂwmaﬁdﬂumumzL‘waﬂiuLﬂasulﬂﬂqﬂwmau

VAWVUNLNAADULNULAZANYUIINNTT WY 819W191 ndaeld wasUrauungiy
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nsudgINsnERslasulasinsUsulsiugaglul we. 2518 neliingussasdiialyinunsns

s

Tiugugniiuay laesausiuiugunsiudies lawn Wuglsaseu (RR) Wugawuy (SO Wugdnes (ST) wug

)
themanan (NT) uagiudideas OM) wazadanegnuanlud wa. 2522-23 Tasusumanauwuunuiiy
yunadUNe-usl (Reciprocal cross) Idgnuasiiavun 11 duan dniengnuauiilinandslutasiuggnis
WAR uarmsAnnaRliHaNERgs S 8 Fu Ao WAL (SCXRR), W2 (STXIM), Waa#3 (SCXST),
Wan#a (SCxRR), WAH5 (SCxRR), WAH6 (NTXRR), WaHT (SCxST) LATNAHS (SCxST) mﬂgﬂmamﬂ,u
wansFeuiflsuiusgnuanaudisefivaudund Wnsiusgnuaiddnvausifomudiiui 1-3 fe
1) gruaunaaH ] savfndsneiuslsndou fnaldine uaskandnas 2) gnaaunaan2 [Hukusiue
anudannsadaengeguudulaiun yumusielsauuas veanmiedenilivanzauldd 3) gawan
waw3  uneiusiniianmsofuimendsldfuggmandnmngdmiunisUilonsaan  uagnsy
%wmimwﬂﬁﬁﬁwzLﬁau%’maaﬁuﬁ:mzqﬂmamw§3#3 lo wa. 2500 s usUseeiug
nzgnuan Tassnsusuussiugingivansiamnetaseiiles nsevislutl, 2554-58 JaldiFalasenis
Ufusiiusnstudness  Tngldmunuiusosiniuasmuaisuuiunsdsayilinandoud,
Jaqtuisiugadslioennen

Tl we 2556-58 Iddmdenduneiusiuilsinusmliduitdnsusfiiloa agnaal
LU INALUUN U ULRaEUTe-ul (Reciprocal cross) Taglainaugniuguasiiu Tul 2556-57 1
adegnuandail 1 domn 11 duan Tdn RRUM, NTXST, NTxSC, BKXST, BKXSC, BKXRR, JMXSC,
SCxIM, STXBK, SCxBK, az JMxBK savianalsi 133 #u wasdnidenduwnsgnuauiiu (gnuauniani-s)
AildnuazAuUTuUTwasauugsHe ilesanilagiusgnrauiiumansguauiianssaiiuifen
Handnlugrugannge linandngs Aoraladie Iadnvaugneuenamieiuglsaioy widwinaunm
Tunsuslnadesndsanfnnuenien  fadfesniviuflsaFouiiduiusnsdiluiiagdy  lngld
afsgnuannduuargnralau e iudnuunnunwiivesiuslsudou dgnuaunduiommn 15
Auan $1u 232 FuATgNIANEIINIaTLA 4 Auau S1uau 84 du TaNviavun 316 fu 9t
wangnuanluiinzlugumiet guasusundifieny 1.5-2 T Fsdniunsidevees/Aaauuduizdvuy
flvinandnudaiilefnidongnuansioly

Fedulasamsidouasinniugiongssosd 2 fosdniunulul 2559-64 dagifunisdiiuay

ABAINtATINITITBUAsIAIITUGEIsaEn 1 Wenwidnwasusedniugluiugnaiusuiusiuwsd

livoneenuaziinng n1sideugon/Aanansgnuaudin 1 WIganNaunay waslganuaNaunia (@

A oA =

2556-57) vuAUEaTINNINaNEALST  iefRRangnraulanvuzAnnaginIsARLEen @15

Aufemandalanouns nsfianad  warlinunmnisuslaedindfismsedniniuglsaiou  ewdng

= = v & [ 4 ! ¥ v & o [ | < [ N a -
nsrvIUMSUSEUEUTUSuAznaaauUiug egntey 10 anefiug dwmsudndenduiudugniianauiie
NsgeTIIaINsHARluT AU REAas  Wumaiiuseldbinuesnsiindy wavandymsian

HAKARANATIUYINA10ANITHER
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52108U25n19998  (Research Methodology)
fanssuil 1 FdouasWamniugioe
nsMAaasil 1.1 Msdntdaninzgniaudail 1 (Fy)
gunsal

[
o o

1. fugiugiuies 91uu 6 ateug laun WuglsuSeu (RR), @nea (ST), dvuy (SO), 1z
M), theansan (NT) waguadtu (BK) wagduiuggnuandail 1 dfidnuusfiduniniasanisuiuss
situs Tud) 2530-37 $1unu 8 anewug Tiun gnuaunda #1-#8

2.9 2556 waz 57 afraazgauanindliduinzgnaandanl 1 (F,) $1u9u 11 guan 1w 133
A LAWA 1) RRIM 2) NTXST 3) NTXSC 4) BKXST 5) BKXSC 6) BKXRR 7) JMXSC 8) JMxBK 9) SCIM
10) SCxBK 11) STxBK

3. Yaninwns e gunsalmaimnzndn msmuAsidedinn a1siaiiininsiang

4. gunsallumafiuifeInandn LazasI9aoUAMANHAHER

5. gunsalduiindeyaanmgiioniauuudnluli@ gunsallufinnn uasduiindeya
/g

1. U 2556-57 maLnzAlasumsnanuaziiuielfiidony 4 Weundsnsuan Seihanuazonn

o ¥ ¥

3 3 o a a % v Y = =
wankazmnzRdnadiugamnediwsenld guadumggnuasauensld 1.5-2 U iddundignuauluideu

'
a

gon/Annruusuisiugdvuiulngnlinandoudd ynthevegnuaulivdazia auasnwiauavgnuay

Y Y
[

ganaen YuiindeyadnuuUszdniug niseenaen NMsinua uaziunuiietveusazaneiug

9

¢ i~

2. U 2559-64 Andaningiuggnraudiiidnvae aunaain1sAniengnuad As @a1u15008en
ponuarRanalddlutisiuggma dnvusneuonadnetuslsaiou dwdnuaunni 40 n¥u/ua e
U7 0.5-0.8 Leufuns Lonsouuagdeunuin iederumdaus A1 TSS 11nndn 18 Brix wWien
UN UAZNUNIUADNNTYUEN

3. e nuiugIanTrudaden dmsulgnludameaeuiiteiSsuifiouiusgnaas
n1sduiindaya

1. tufindeyadnunzUszdmtusnseonaeninna Juunsdensn Juaenuiu Suifiuifed U
lu sUiwa dwagn uazdvy muwuutuiindeyaves The International Plant Genetic Resources
Institute (IPGRI)

2. Sufinfoyanandn Wud dntinas sumeiuniie-amauenimg aramvuiuden aumunie
dnwaizifeviuiudn uagen TSS

3. SuiindnuairnsnouaueieanININADN 19U ANUVLMIUFBLIA UWiAs Yi3ean mWInden
liiwsnzandu numusennAuAe) nunusenisvuds

4. JuiindoyadanIneINAnaentlwlaINITNAaed kay Tuiindnuuzaus dnvinstuinteys

#1199 TudnuarvesgIudeya asu LavsneauNanITIdY
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sTEslIAUaTanIUN (SUAY 2559 dugn 2564
#01UNIIN1MABDY

fa v A

1. wlamaaeaany Audlideivaiudunys 2.3unys

fa o A LY v

2. el uRn1sasTIveniiy audideivaiudunys 2.3unys

N1INAARIN 1.2 NMIAALEBNLLGNNENNAY (BC,) UAsgNNENEIUNIY

gunsal
(ST), Faigy (SO), Hizaia UM), thanansan (NT) wazun9Bdu (BK) waziwgnuaudail 1 Aldnumsiioy
nlassnsUTuUgeRgelul w.a.2530-37 S1uau 8 aneviug (Whakl §e waaks)

2.9 2556 way 57 AULENNANNAU (BC,) U3 15 guay 31U 232 dw loun Fi#1(SCxRR)
xSC, F1#5(SCxRR) xSC, F,#1(SCxRR) xRR, Fi#5(SCxRR) xRR, F,#2(STXIM).XST, F #6(NTXRR) xNT,
F#2(STXIM) xIM, Fi#6(NTXRR) xRR, F#3(SCxST) xSC,  F#TSCXST) xSC, F#3(SCxST) XST,
Fi#7(SCxST) xST, Fi#4(SCxRR) xSC, F1#8(SCxST) xSC, Fi#4(SCXRR) XRR LaLQANANA1UNE T1UU 4
ANaN 91U 84 AU LA F#2(ST)IM) xRR, Fi#3(SCxST) xR, F4 #7(SCxST) xRR, F1#8(SCXST) xRR

3. faninunsuazanaiimansinens gunsallunaunas Mamzndn wazn1smuRwEeRnm

4. gunsallumafiuifeInandn LazasIaoUAAIANHAHER

5. gunsalduiindeyaaningilonnaawuudnlulii aunsaldufinam uazduiindeya
BT

1. 2556 wag 57 walngdldumInauuaziufeldiienty 4 Woundsmanay e

o v 1%

3 3 0o a a v v v a
aga'W]LllaVILLagLWWZL@J@@@QIUQQLW'W‘U']V]L(ﬂifﬂllvb QLL@@UNW@JHNEMQU@WQ% 1.5-2 U u"IWUﬂa'WQﬂNﬁﬂJ

'
a

luidsugen/Aanuusuaneiugasunsulnglvnandnud yntrevegnuadliusazia guasnwauiy

9 Y Y

o w

gnwaNeanmen JuiindeyadnuaUszdiug nsesnnen nsinsa wasTufiuifivesusazaneius

2. ¥ 2559-64 FaLdoninziuggnuaniiidnway amunasinsfndengnuas Ao anunsaeen
ponuarRanalddludisiuggnia Snvueaeuenedieiuslsaiou dwdnaaunnd 40 n¥u/ua e
U7 0.5-0.8 Leufuns Lonsouuazdeuninuin edoruwdauns A1 TSS 11nndn 18 %Brix wWien
UN UAZNUNIUABNITYUEN

3. nednudugnianirinudaden dmsulgnlundameasuiiteiSeuifiuiusgnuas
nstuiindaya

1. tufindeyadnuazUszdiusnmsoonaeninna Juunsdenen Yunenum Suiduifien sua
lu sUiwa dwagn uazdvu muwuutuiindeyaves The International Plant Genetic Resources

Institute (IPGRI)
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2. Guiintoyanandn laun Wwdnaa Ywinaunde-anuenng anumuaen anuvuLile

S v <@ 1

ANWYULLEDNULLAR WagA1 TSS

9

CV = S 1

3. YuiindnuairnsnouauasieanInLINdey LWy ANLVLMIUSBLsA WA Yi3eanmwInden
laiivsnzandu mumusionBAUREY nuvusonsTUE

4. JuiindayadanIneINAnaentIIaINITNARSS

5. avihnsduiinteyanie) ludnuarvesgiudeus asu Lags1eamuNanITIdY
5288187 136 2550 Augn 2560

dauiivinnisnaaay/ iudaya

fa v A

1. wlamaaeaany Audldeivaiudunys 2.3unys

fa v A Y

2. vioaUURNTaT TNy AudITenvaiudunys a.3unys
NaN15938 Uazaiiusiena (Results and Discussion)

N3NAAReN 1.1 nsAnEaNIzanNaNTIN 1 (Fy) U 2556-57 Namsaiuienandnldnougy
1.1 dnwaugly

- sUTalu wignuantin 1 yaiugianwaglusuu Elliptic isululeursutnanaunatddu

- Yanglu fnggnuandanl 1 91w 24 aenug Nildnwazdatglunuy Acuminate Uangly

3

[

Seunay duaeiugnianvauzdagluiuy Acute Tuagluunanuazisealudaenuvay 19114

11 aneiiug

o

- 31Ul Tinggnuaudan 1 99w 27 a1eug Nildnyasvargluiuy Cuneate d31uluguay

[

druvasgiuluaziFernazuauitnguluuvay duameiuinidnuaueguluwuy Acute 137119u 8 @1

[y

U

2N o

- dlu dulngjedlunandided G137A sniiu aneiug K14-053-1-4 K14-056-1-7 wag K14-058-

1-9 TAluLReT G139A

a g I o ¢ Ao o

- M3i3gaveslu flnggnuanddn 1 91uiu 25 areiud Nildnvauenisiseaivesluiuuadu

3

| v saa o a o I Ao YA ::4'
ﬁ'JUﬁ']EJWUﬁqV]lIaﬂwmgﬂqiLiﬁJﬂmﬁﬂJﬁﬂiULLUUﬂ UUIU 10 a']EJW'L!ﬁq (®1319% 15)

1.2 anwalzna

s adAa o

WIEgNNANTIN 1 T 22 aeug IanvauzIulngdunuugule (Ovoid) dauaneiudig

anwaugraluuureuvuu (Oblong) fiT1uau 13 aemiug dnadlngjeglunquivies-du (YO21A-C)
dlauvudiulugjeglunguauna-vamy (R50A-B) way R53B duatgvusglungudmaes-ilien (YG149B) wag

A =) dy U caa 1 v dy IS 5 dy 1 IS ! dy
NQUALAI-YUN (R50A) SLUBVINWUIUAVIIYU ANVAUSIUBNVINIUBUNLAZNTDU LAZHAITUADUTDIUBIN

¥
v

wanudsEAuta-un Jednvazdainaridudnuaennaaimilisvandesiuluin sudagiug Yuey

UANUTUYBUAIUYARA B1Y Lavlne (157197 16)
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1.3 GNWMUEAMNNHANGR

=

IINNIIATIVADUAMAINNAKTALLGNHEAN TIUIUW 35 @18 UG 310 7 ARaU Fia SCxBK, RRXIM,

3

BKXST, BKXSC, BKxRR, RRXSC ta% STxRR bAULNEINAKAR Juiindeyadnuazdsedniug aznsivaey

]

A misanan Tutafounquaeufadeuiiguisu wuin Sunsgnaandad 1 Adnvugaunasing
fnidon ilaihddunounisieudiouiug S1uam 6 anewug Tdud aneiug B13-67-2-3, B13-86-3-4,
B13-150-0-5, B13-69-2-2, K14-120-2-6 Uay B13-159-4-2 fjmtinua 40-45 n¥u/wa Anumu1ile
0.70-1.05 Leufiuns LHonsou uazdeuninuin ieiborfumandeudnaus fidn TSS 18-21 °Brix uag

WannNAauY1au1e (M15199 17)

N15NARADIN 1.2 MIAALEDNNZNHENNGY (BC,) WAZNNENEINNIE U 2556-57 Naunsniiuiien
Handnldnaugg

1.1 anweuzlu

f o

- Ul Lggnwaundu (BC,) uazgnuavaiunie nnugiidnwaeluiuy Eliptic I3Uludey

9

AduUYN9NaNNaNdly

- Uanglu dunzgnuaundu (BC,) uazgnuaua1unna 911 8 aeiud nildnwuzUargluuuy

Y 9

[

Acuminate Uangluiseaunay druaeiugnianwaustaelunuy Acute Tuaesluunauuazsedluds
Uanefiunay J91uau 7 anenug

- 31Ulu fzgneaundu (BC,) waggnuauaiunie 31w 8 aneiug nildnwuzdatgluuuy

'
[

Cuneate dgulusvandiuvasgiulusziienazuauiiigiuluwvay dwaneiug

=D

a o
fanwargulukuy
Acute §91UI 7 @eiug

- #lu wzgnuaunadu (BC) kazgnuanaiunis nnatewus dlueglundudiley G137A wasidl
v a g I A o v ¢ a
anwauzn1sseivesluluyg {5 10 agiiug (5199 18)

1.2 dnwizHa

s Ao o

LWEgNRaNNEY (BC,) Waganuauauni 91uiu 12 aeiug Alanvaziulngiduwuugyle

(Ovoid) duaneiugnildnuuznanay (Globose) fiT1uIu 3 a1eiug dnadiulngeglungudindos-du
(YO21B,D) uazddu (025A) dlauvudnilvgjoglunduduns-vun (R50A-B) uay R53B duatgvusglung

¥
aa 1 % & =

dwdoa-Wen (YG149B) wagnaudunsuuy (RA5A waz RATAB) dillavniugidvuniyu anvaeiileliviaile

Yuuaznsou warlinnudeuvenideninudadaudseduiion-un Fednuusdinarndudnumzmg
anunmitlaiumnesuluasuiayiug G?Tuasg fuAmNLuTeUdILYAAD 878 WazlnA (ANS1971 19)

1.3 GNWYANNINHAKER

INAITATIVADUAMNAINNANAALEYNNAN T1UIU 11 @18WUS 210 5 ARau Ao
F1#1(SCxRRIXSC, F1#3(SCXSTIXSC, F1#5(SCXRRIXRR Wag F1#7(SCxSTIXSC haggNNENaIuNINE1N190

aonAaN 91U 4 aeiug 91N 3 Anaw Ao F#2(STIMXRR, F1#3(SCXSTIXRR, way F1#7(SCxST)XRR
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oA Ao ¢

JuiintoyadnuairUsziniug warnTIEeuAMNINHANE WU HlggnHas NTANYMEAUNAINNIT

Y

ARLGEN WaigrunauniUTeUMBUNLg 91U 5 @1eWug Ae WegnHaundy B13-360-1-1, B13-

362-2-2 Uag B13-373-5-1 UAZENRANAINNIG B13-199-1-2 Wag B13-322-2-5 Faanusnfanalaf
Urunane fumidnua 40-48 nSu/wa Auilonu 0.65-1.05 wuRluas ilonseuuazaouainuén
Waderuuanliunans @1 TSS 17-21 °Brix wazilfonAsudneuns (15197 20)

M13199 15 dnvaizguiludes Yanelu giulu dluun wasdnwarnisSeaivedduvesnggnuaudin
11 2562-64

g sUTsluges Uangly glu dluun nsiieaiivedly
anpawdi 1
K14-053-1-4 Elliptic Acute Cuneate G139A deu
K14-056-1-7 Elliptic Acute Cuneate G139A GG
K14-058-1-9 Elliptic Acute Cuneate G139A GG
K14-243-1-3 Elliptic Acute Cuneate G137A f
K14-246-1-6 Elliptic Acute Cuneate G137A @J‘
K14-247-1-7 Elliptic Acute Cuneate G137A @J‘
K14-250-2-2 Elliptic Acute Cuneate G137A f
B13-66-1-3 Elliptic Acute Acute G137A @J‘
B13-67-2-3 Elliptic Acute Acute G137A @J‘
B13-69-2-2 Elliptic Acute Acute G137A @J'
B13-73-4-3 Elliptic Acute Acute G137A ﬂu
K14-117-2-3 Elliptic Acuminate Acute G137A adu
K14-119-2-5 Elliptic Acuminate Cuneate G137A aau
K14-120-2-6 Elliptic Acuminate Cuneate G137A v;]'
K14-130-4-2 Elliptic Acuminate Cuneate G137A adu
K14-133-4-5 Elliptic Acuminate Cuneate G137A @j
K14-062-1-4 Elliptic Acuminate Cuneate G137A adu
K14-064-1-6 Elliptic Acuminate Cuneate G137A aau
K14-071-1-13 Elliptic Acuminate Cuneate G137A aau
K14-073-1-15 Elliptic Acuminate Cuneate G137A G
K14-078-2-3 Elliptic Acuminate Cuneate G137A G
K14-143-1-3 Elliptic Acuminate Acute G137A aau
K14-143-1-4 Elliptic Acuminate Cuneate G137A G
B13-78-1-1 Elliptic Acuminate Cuneate G137A G
B13-83-2-4 Elliptic Acuminate Cuneate GI137A aau
B13-86-3-4 Elliptic Acuminate Cuneate G137A AR
B13-93-1-6 Elliptic Acuminate Cuneate G137A adu
B13-94-1-4 Elliptic Acuminate Cuneate G137A adu
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B13-96-1-10 Elliptic Acuminate Cuneate G137A a8u
B13-138-1-6 Elliptic Acuminate Acute G137A A8
B13-141-1-8 Elliptic Acuminate Cuneate G137A a8u
B13-154-4-5 Elliptic Acuminate Acute G137A Ga)
B13-157-4-1 Elliptic Acuminate Cuneate G137A a8u
B13-159-4-2 Elliptic Acuminate Cuneate G137A a8u
B13-163-5-3 Elliptic Acuminate Cuneate G137A Ga)
WUBLAR: Descriptors for Rambutan U84 International Plant Genetic Resources Institute (IPGRI, 2003)
Elliptic: Tugt Wuildunhefigenandlu wazasuingulusagyaely
Obovate: sUlndy
Acute: vaneluvdegiluwmanuasSealudwaneiuvay
Acuminate: anglueaumay
Cuneate: giluguan duvesgnluazdonasuaudngluuvay
m319fl 16 Snvuzna Aua wordnuaede Suaqmsqﬂwam%’aﬁ 1 U 2562-64
SNz Snwaunile
g dang Awden > v AUADY
sUswma | @Rowa | AlAuau Aoy | dnwauwiile v
Y U pulu Yauile
K14-053-1-4 Ovoid YO21C | R50A R51A Y8D Y1IYU Yy d1ih o
K14-056-1-7 Ovoid YO21C | R50A R51A Y8D Y1IYU Yy g o
K14-058-1-9 Ovoid YO21A | R53B YG149B | Y4D YU nseu N
K14-243-1-3 Ovoid YO21C | R50A R51A Y8D Y13 Y d1th o
K14-246-1-6 Ovoid YO21A. | R5383 YG149B | Y4D YU nseu N
K14-247-1-7 Ovoid YO21C | R50A R51A Y8D Y13 Y d1th o
K14-250-2-2 Ovoid YO21C | R50A R51A Y8D YU 1 dth o
B13-66-1-3 Ovoid YO21A " | R538B YG149B | Y4D YU nseu Urunans
B13-67-2-3 Ovoid YO2IA | R53B YG1498B | Y4D VYUY nsau 1N
B13-69-2-2 Ovoid YO21C | R50A R51A Y8D YNy du g | Yiunans
B13-73-4-3 Ovoid YO21C | R50A R51A Y8D YU Y d1th o
K14-117-2-3 Ovoid YO21C | R50A R51A Y8D YU 1 dth o
K14-119-2-5 Oblong YO21B | R50B R50A Y8D Y13 Y d1th o
K14-120-2-6 Oblong YO21B | R50B R50A Y8D UMY 13 g1 Urunans
K14-130-4-2 Oblong | YO21B | R50B RS0A | Y8D YU Yudnh | s
K14-133-4-5 Oblong YO21B | R50B R50A Y8D v Y o Urunans
K14-062-1-4 Oblong | YO21B | R50B RS0A | Y8D YU Yudnh | s
K14-064-1-6 Oblong YO21B | R50B R50A Y8D v Y o oy
K14-071-1-13 Ovoid YO21A | R53B YG149B | Y4D YU nsou Urunans
K14-078-2-3 Ovoid YO21A | R53B YG149B | Y4D YU nsou Yl
K14-143-1-3 Oblong YO21B | R50B R50A Y8D v Y o oy
K14-143-1-4 Oblong YO21B | R508B R50A Y8D YU Yy g o

-73-




B13-86-3-4 Ovoid YO21A R53B YG1498 | Y4D mwju n38Y Yruna
B13-93-1-6 Ovoid YO21A R53B YG1498 | Y4D ‘UW’J‘lju RV an
B13-94-1-4 Ovoid YO21A R53B YG1498 | Y4D mwju n38Y Yruna
B13-96-1-10 Ovoid YO21A | R53B YG1498 | Y4D V1YY nsou o
B13-138-1-6 Ovoid YO21A R53B YG1498 | Y4D ‘UTJ‘LJ:‘LJ RV an
B13-154-4-5 Ovoid YO21A R53B YG1498 | Y4D mwju n38Y an
B13-159-4-2 Ovoid YO21A R53B YG1498 | Y4D ‘UTJ‘LJ:‘LJ RV an
B13-136-5-3 Ovoid YO21A R53B YG1498 | Y4D mwju n38Y an
nU8We: Globose = na, Ovoid = 3UlY uag Oblong = veuwuIU (IPGRI, 2003)
Gl’ﬁ'Nﬁ 17 @mmwwawamaqmzqﬂmam%’aﬁ 19 2552-64
LNG/YD YUIAHE wu/ma | uuiile | Anuvun | Adjaeun TSS
fug (@) N gm (n.) (n.) \ilo wWéen (®Brix)
(93.) (931.) () ()
gnuaudai 1
K14-053-1-4 6.0 4.1 4.8 38.2 17.9 7.6 2.8 17.2
K14-056-1-7 3.6 4.1 a7 37.9 17.7 7.6 3.0 17.2
K14-058-1-9 7.4 4.1 4.6 37.6 17.6 7.6 2.7 17.0
K14-243-1-3 4.5 3.9 4.4 352 179 6.8 2.7 17.8
K14-246-1-6 6.2 4.2 ar 38.2 18.4 .7 3.0 17.0
K14-247-1-7 4.0 4.0 a7 35.6 17.0 6.5 2.4 17.6
K14-250-2-2 5.0 4.0 4.6 35.4 17.0 5.8 25 17.4
B13-66-1-3 4.2 4.2 5% 42.8 217 7.0 24 17.2
B13-67-2-3 5.2 4.2 5.7 43.6 224 6.8 32 20.8
B13-69-2-2 6.5 4.1 5.6 a4.5 20.7 7.2 2.5 21.0
B13-73-4-3 3.0 4.2 58 45.8 21.5 7.0 25 17.6
K14-117-2-3 4.8 3.8 5.1 34.0 18.2 5.6 2.2 17.2
K14-119-2-5 5.3 3.6 4.8 32.0 18.1 55 2.3 17.4
K14-120-2-6 4.5 4.0 5.4 43.8 20.2 6.5 24 18.4
K14-130-4-2 6.2 3.7 5.0 32.0 17.8 5.6 2.2 17.6
K14-133-4-5 6.0 3.8 52 34.0 18.4 5.7 24 17.2
K14-062-1-4 4.3 3.6 4.6 27.7 15.5 6.8 2.2 16.0
K14-064-1-6 3.6 35 4.5 28.0 15.2 6.2 2.1 16.8
K14-071-1-13 4.6 35 a7 28.2 155 6.4 2.3 16.5
K14-078-2-3 5.0 3.7 a.5 27.8 15.7 6.6 2.1 16.3
K14-143-1-3 6.1 34 4.2 26.8 15.0 5.6 2.1 15.4
K14-143-1-4 4.3 3.4 4.1 27.0 15.2 59 2.2 15.9
B13-86-3-4 5.4 4.2 54 45.0 21.4 7.0 3.1 18.6
B13-93-1-6 4.3 3.8 5.0 374 18.2 7.5 3.2 17.0
B13-94-1-4 5.0 3.7 4.6 35.8 17.6 7.6 3.0 17.8
B13-96-1-10 4.2 3.8 5.0 36.8 18.0 7.4 3.1 17.6
B13-138-1-6 4.2 4.1 5.0 46.8 24.2 6.8 3.0 17.4
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B13-154-4-5 53 4.0 54 44.3 23.8 6.4 2.8 194
B13-159-4-2 5.0 4.2 55 44.3 23.6 6.2 29 19.0
B13-136-5-3 4.8 3.7 52 45.0 23.2 6.0 3.1 17.6

M13197 18 dnwargusitluges Yanelu gulu dluwn uagdnuaznisiseshveduvesnggnuaundu

LazanNaNaunig U 2562-64

g JUTlugey Uaelu gly aluun ﬂqﬁLiziﬁjmaq
QNHANNEGY
B13-181-1-1 Elliptic Acuminate | Cuneate G137A vj
B13-185-2-2 Elliptic Acuminate | Cuneate G137A @:
B13-188-3-3 Elliptic Acuminate | Cuneate G137A @"
B13-340-1-3 Elliptic Acute Acute G137A Vj
B13-341-1-1 Elliptic Acute Acute G137A @"
B13-360-1-1 Elliptic Acute Acute G137A A
B13-362-2-2 Elliptic Acute Acute G137A @"
B13-367-3-4 | Elliptic Acute Acute G137A A
B13-373-5-1 Elliptic Acute Acute G137A @"
B13-378-6-2 Elliptic Acute Acute G137A @:
B13-434-1-2 Elliptic Acuminate | Cuneate G137A G{j
ANNANFAIUNIN
B13-199-1-2 Elliptic Acuminate | Cuneate G137A G{j
B13-203-1-3 Elliptic Acuminate | Cuneate G137A @:
B13-322-2-5 Elliptic Acuminate | Cuneate G137A vj
B13-423-1-6 Elliptic Acuminate | Cuneate G137A @:

wUNELne): Descriptors for Rambutan 984 International Plant Genetic Resources Institute (IPGRI, 2003)

Elliptic: Tugt3 lufidunisiiganandly wazasuidhgiulunazuasly
Obovate: sulindu

Acute: Uagluvdeguluwauuas Senludaeiiuay
Acuminate: UagluSeuvay

Cuneate: slusuan dawvesgiuluaziFeauasuaudingnluume
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M19197 19 Snwauzna dna wazdnuuiile Y0NETUINNANNGU WaggnrauaIunie U 2562-64

ANUULNA Snunizile
ug , " dlau | d@dane | Awden | _ 4 AnNwaE | ANUABUYDY
US| @WK dllalng v v
¥ L0y 0y Al Wle Wle
QNHANNEGY
B13-181-1-1 | Globose | O25A | R45A | YG149B | Y8D VYUY T Urunans
B13-185-2-2 | Globose | O25A | R45A | YG149B | Y8D 1Y I Junana
B13-188-3-3 | Ovoid YO21D | R47A | YG150B | Y4D VYUY judnh | drunang
B13-340-1-3 | Ovoid YO17C | R47B | YG150B | Y8D VYUY nsou Urunans
B13-341-1-1 | Ovoid YO17C | R47B | YG150B | Y8D VYU nsau Jrunand
B13-360-1-1 | Ovoid YO17C | R47B | YG150B | Y8D VYUY nsoy Uunang
B13-362-2-2 | Globose | O25A | R47TA | YG150B | Y8D VYU nseu Junans
B13-367-3-4 | Ovoid YO21D | R47A | YG150B | Y4D VYUY yu a1t | Uunans
B13-373-5-1 | Ovoid YO17C | R47B | YG150B | Y8D V1YY nsau o
B13-378-6-2 | Ovoid YO17C | R47B | YG150B | Y8D 1YY nsou drunang
B13-434-1-2 | Ovoid YO17C | R47B | YG150B | Y8D 1Y nsau Jrunand
ANNANFIUNIY
B13-199-1-2 | Ovoid YO17C | R47B | YG150B" | Y8D VYU nsau Junans
B13-203-1-3 | Ovoid YO17C | R47B | YG1508. | Y8D VYUY nsou Urunang
B13-322-2-5 | Ovoid YO17C | R47B +YG150B | Y8D YU nsau o
B13-423-1-6 | Ovoid YO21B | R47B. | YG150B | Y4D P1YU du g | drunans
NUELUA: Globose = nNaal, Ovoid.= gﬂisu' ez Oblong = ¥auruU (IPGRI, 2003)
ANS197 20 AMAMNHARTAYBUIEGNHALUNTU UazgnHaNaune U 2552-64
NA/YD VU UU/HE uu.lf:a AIIUNAUN ATNUNAUN TSS
g (W) 14 8717 (n.) il wWhen | (%Brix)
(31.) (31.) (1131.) (331.)
ANHANNAY
B13-181-1-1 6.0 3.4 4.1 27.1 15.2 5.8 2.1 16.2
B13-185-2-2 54 32 4.0 265 15.0 5.6 2.2 15.8
B13-188-3-3 55 34 4.1 27.0 15.1 5.9 22 16.8
B13-340-1-3 4.8 3.8 4.4 34.0 20.6 7.7 23 15.6
B13-341-1-1 4.2 3.6 4.3 33.7 20.0 7.2 2.1 15.4
B13-360-1-1 5.6 4.0 4.6 423 21.0 7.7 3.0 19.6
B13-362-2-2 6.6 4.0 4.7 44.4 223 7.7 3.0 19.8
B13-367-3-4 4.0 4.0 4.7 40.0 18.2 7.1 3.0 16.4
B13-373-5-1 4.0 4.0 4.7 40.0 18.2 7.1 3.0 19.8
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B13-378-6-2 4.0 3.2 4.2 275 15.0 56 22 15.6
B13-434-1-2 5.4 43 5.2 453 | 242 7.8 4.4 16.4
QNHAVALV

B13-199-1-2 5.0 4.1 45 413 | 200 6.8 29 17.0
B13-203-1-3 43 43 5.4 460 | 242 5.2 4.1 15.4
B13-322-2-5 4.2 4.0 5.2 440 | 242 5.1 4.2 21.0
B13-423-1-6 4.0 4.6 5.8 450 | 242 5.4 4.2 15.6
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Abstract

Varietal improvement and crop production technology of lime (phase 2). This research
aimed to breed a new variety, good vegetative growth, high vyield, good quality, canker
tolerance and study the lime production technology in 2016-2021. This research was spited into
two parts. Part one, Breeding consisted of seven trails. Part two, production technology
consisted of two trails. It was found that (1.1) collection and study characteristics of lime for
utilization Phichit Agricultural Research and Development Center. Sixty accessions from native

cultivars, Commercial varieties, hybrid clones and exotic varieties were classified agricultural
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traits. (1.2) Varietal comparison of thirteen selected hybrid clones for improve a new variety
with high yield, good quality and canker tolerance was carried at Phichit Agricultural Research
and Development Center. The results showed that the PC.7-2 gave the highest yield of 278
fruits/plant, weight 18.4 kg/plant. In this comparison, Two clones, PC.7-2 and PC.2-10, were
selected for yield trail (1.3) Varietal comparison of twenty four ‘Phichit 1’ irradiated clones with
seedless. The results showed that two clones, PCT 1-07-01-4 and PCT 1-02-07-2, had desired
traits as criteria. PCT 1-07-01-4 cave yield of 14.3 kg/plant, fruit number of 414 fruits/plant, fruit
weight of 46.0 g, peel thickness of 1.64 mm, number of seeds per fruit 2.43 seeds, juice content
of 14.9 ml, total soluble solid (TSS) of 6.87 °Brix and acid content of -6.74% (1.4) Varietal
comparison of ten early ‘Pan Ram Pai’ clones irradiated clones. It was found that PR. 04 and
KR. 07 had the highest yields of 235 and 213 ke/rai. , juice content of 19.0 and 19.7 mU/fruit,
thin thickness, few seeds, and fragrant. (1.5) Yield trail of selected hybrid clones obtained from
cross-pollination in a farmer field were tested four locations. it.was found that PC. 7-2 and PC.
2-10 had better growth than ‘Pan Ram Pai’(CK). PC. 2-10 had the lowest canker disease on
leaves, while ‘Pan Ram Pai’(CK) damaged canker disease on the leaves up to 23.2-62.8 %. In
terms of yield, PC. 7-2 had the highest yield in all sites. (1.6) Yield trail of ‘Phichit 1’ irradiated
clones obtained from induction mutation were planted in five locations. The results revealed
that PCT 1-07-01-4 and PCT 1-02-07-2 had better growth than both check (‘Pan Ram Pai’ and
Phichit 1). Irradiated clones had a few seed of 2.15 and 2.50 seed /fruit, yield of 750 and 950
kg/rai. PCT 1-07-01-4 had the lowest canker on leaves, while ‘Pan Ram Pai’(CK) damaged canker
disease up to 23.2-55.5 %. All selected clones would be proposed as a recommended cultivar
in 2022 (1.7) Yield trail of early ‘Pan Ram Pai’ clones on famer field in Kamphaeng Phet
Province during 2020 - 2021. The results revealed that KR.07 gave the highest yield of 109
kg/rai. KR.04 gave the highest weight per fruit of 57.5 ¢. (2.1). The aim of this study is to identify
the rootstocks favorable for the commercially ‘Pan Ram Pai’ lime. The 13 kinds of the
rootstocks were provided to be experimented. From this study, the suitable rootstocks for the
Pan lime tree were the Rangpur lime, the Puoeng lime and the Pol pummelo. (2.2) The aim of
our study was to know the suitable training and pruning method for the rootstock-grown lime
tree. There was no difference in the tree canopy diameter among the four training treatments

at any periods of time starting from the tree age of 1 year up to that of 4 years and 1 month.
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Similarly, the tree trunk circumference was also observed on those trees with no difference at

any periods of time.

Ui (Introduction)
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Abstract

Breeding pummelo to be outstanding for increasing market opportunities as well as
exports in the future:This research aimed to breed a new variety Pummelo breeding program
(phase2) was conducted at Phichit Agricultural Research and Development Center. there has
been a research project on the development of pummelo varieties (Phase 2), the period of
operation between 2016 and 2021, consisting of 4 activities, namely 1.) Evaluation of genetic
diversity of pummelo for utilization in the breeding program. The results showed that can be
divided into 6 groups. In addition, the experiment can be divided into 2 groups followed by
flesh color viz white to light yellow and light pink to red. 2.) Varietal trial of Thakhoi pummelo
varieties the results showed 3 varieties of Thakhoi pummelo have a good character and varietal
trial of seeding clonal of pummelo obtain suitable and distinctive 2 pummelo clones include
SK 32 have good performance growth and number of fruits per plant 42.3 fruits/plant has high
round fruit shape and the size of the fruit is quite large average fruit weight 1,253 g¢/plant fruit
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petals color was pink honey, soft, sweet taste and total soluble solids of 11.8 °Brix, and have
has a unique fragrance. Likewise, SK 23 have good performance growth and number of fruits per
plant 44.7 fruits/ plant has high round fruit shape and the size of the fruit is quite large average
fruit weight 1,253 g¢/plant fruit petals color was pink honey, soft, sweet taste and total soluble
solids of 11.8 °Brix, and have has a unique fragrance comparison with “Thongdee” has the
number of fruits per plant was 28.7 fruits/plant the fruit size was relatively small had average
fruit weight 947 g., sweet taste and total soluble solids content of 10.4 °Brix.

3.) Varietal Trial of ‘Thongdee’ Pummelo through induced mutation by irradiation in the
lower north region. The results showed that two mutated clones with few seeds were selected,
1) G1T4-40-8 gave fruit weight of 980 g¢/fruit, flesh weight of 599 g¢/fruit, fruit circumference of
39.9 cm, the thickness of 12.5 mm., total soluble solids (TSS) of 12:8 Brix, fertile juice sac of
15.3 sacs and infertile juice sac of 1.50 sacs 2) G1T5-43-1 gave high yield with a fruit weight of
986 g/fruit, flesh weight of 675 g/fruit, the thickness of 14.6 mm, TSS of 11.3. Brix, fertile juice
sac of 14.2 sacs and infertile juice sac of 1.78 sacs. and.in the northern region, The results
showed that there are no significant differences in growth among treatments, however, the girth
of G1T4 tree 34 branch 3 was the biggest (67.0 cm) and G1T3 tree 21 branch 2 was the second
rank (66.9 cm). The fruit quality was similar-to the characteristics of pomelo var. Thong Dee.
None of the trees presented seedless characteristics. In three years (2019-2021), G2T4 tree 43
branches 2 exhibited seedless fruits at 92.1, 80.3, and 60.1 % in 2019, 2020, and 2021
respectively whereas control treatments bore seedless fruit at 70.0, 70.6, and 26.3 %,
respectively. G1T4 tree 40<branches 8 gave the best fruit quality because of thin peel and high
TSS but many seeds were considered. 4.) varietal comparison of pummelo derived from
crossbreeding. The results revealed that all selected clones with the check (6 years) had plant
height of 243-428 cm, the canopy of 230-296 cm. and girth of the stem of 28.4-38.1 cm. CP43-
13-16-15 gave the highest plant height of 428 cm. CP43-05-9-14 had the highest canopy of 296
cm and CP43-13-16-15 had a maximum girth of the stem of 38.1 cm.
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Breeding and selection of red flesh Pummelo cultivars for exporting
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Abstract

The project of collection, breeding and selection of red flesh Pummelo cultivars was
conducted between 2018 and 2021. Pummelo germplasm was surveyed, collected and planted
in the field at Chanthaburi (35 varieties) and Yala (31 varieties) Horticultural Research Centers.
New crossing from parental cultivars that havegood eating quality and red flesh were crossed
30 crosses with 2,374 F1 hybrids at Chanthaburi and Sukhothai Horticultural Research Centers.
The F1 hybrid seedlings will be grafted on mature rootstocks and selected for new varieties. In
addition, it was found that the crossing between Khao Yai x Thong Dee had the most seeds
(111 seeds). However, the crossing between Moro x Tubtim Siam had the least seeds (2 seeds).
The crossing between Tubtim Siam x Chandler had the highest of percentage of seed
germination (100%). While the crossing between Deang Vietnam x Tubtim Siam had the lowest
of percentage of seed germination (22.97%). In addition, commercial and parental cultivars were
evaluated for main nutrient analysis. It was found that red flesh varieties such as Tubtim Siam,
Poo Go, Chandler and Hom Hatyai tended to have more Beta-carotene and Lycopene than pink
flesh (Thong Dee, Tha Koi, Pattavia, and Tha Chai 32) and white flesh (Khao Hom, Khao Yai, and
Khao Num Pueng). Hom Hatyai had the most Beta-carotene with 238.44 ug/100¢ while Khao
Hom had the least Beta-carotene with 5.7 1 ug/100¢. In addition, Tubtim Siam had the most
Lycopene 3,932.61 ug/100g. For Total Antioxidant (trolox), it was found the most in Chandler
120.72 mg eq Trolox /100g but it was found the least in Pattavia 32.17 mg eq Trolox /100g.
Total Carotenoids was found the most in Poo Go 5,302 mg/kg while Khao Hom was found the
least (<5 mg/kg). Moreover, red flesh varieties tended to have less Vitamin C than pink flesh

and white flesh. Vitamin C was found the most in Tha Chai32 30.87 mg/100 ml but it was found
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the least in Hom Hatyai 15.44 mg/100 ml. The percentage of titratable acidity was found the
most in Pattavia 1.21% but it was found the least in Tubtim Siam. In all varieties had similar of

the percentage of total soluble solid.
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521U8UASN159398  (Research Methodology)
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Content (ug/gDW) B—carotene Lycopene Total Antioxidant Total
(ug/100g) (ug/100g) (trolox) (mg eq  Carotenoids
Trolox/100g) (mg/ke)
IUNNALY 163.37 3,932.61 86.25 4,812.00
lﬂﬂ 189.10 3,426.25 75.72 5,302.00
Red flesh
Chandler 70.72 2,704.72 120.72 38.11
noumA gy 238.44 885.59 74.51 16.37
719497 13.57 161.39 83.16 330.05
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Content (ug/¢DW) B—carotene Lycopene Total Antioxidant Total
(ug/100g) (ug/100¢) (trolox) (mg eq  Carotenoids
Trolox/100g) (mg/kg)
RV 13.35 28.91 79.45 659.28
PR 11.48 15.21 60.48 201.50

AN51991 23 USunau Vitamin C, Wasidumnse (%TA) wazilasidusveandenazateinls (96TSS) Tune

wiiugduleuasiugnisivedine

Content (ug/eDW) Vitamin C (mg/100 %TA (citric %TSS(° brix)

ml) acid)
PUTNUFLL 17.89+2.57 0.29+0.06 10.78+0.81
Jln 16.07+3.87 0.42+0.06 10.05+0.33
Red flesh .
AL S 20.36+0.70 0.78+0.01 9.05+0.11
NouIALIY 15.44+0.37 0.39£0.05 10.05+0.02
NB9A 26.35+1.48 0.5140.15 10.47+1.19
7108 27.65+3.40 0.67+0.12 9.79+0.84
Pink flesh -
Unniag 24.08+3.03 1.21+0.02 10.25+0.07
VN8 32 30.87+0.88 0.53+0.00 11.60+0.19
Y1INDY 20.79+2.19 0.89+0.05 10.21+0.14
White flesh  v17lngy 21.43+3.39 0.57+0.16 10.96+0.87
Y1 23.43+2.48 0.60+0.14 9.72+0.98

a'gﬂwamﬁfﬁ'ﬂ uazdaiauauuz (Conclusion and Suggestion)
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3. grandiiuosidudnssenveaudaniniigafe viufivaenuxChandler 100% 5838911 Ao

9

'
1Y ) o 1 a

Moroxnads 92.21% v13lueixnesi 90.99% muaiu dmsu awaufiivesidudnisienveudniion

Y

ign A uAIEAUNUXIUTINEETN 22.97%

4. Wugnilileduns 1wy viuiiuaeny Yln Chandler uagveumalug) dUSuna Beta-carotene
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Research and Development of Jackfruit
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AdAgY (Key words)
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Abstract

The Jackfruit is a fruit tree that is susceptible to different growing environments, the
pulp has a thin appearance, there are more fibre than pulp, the fruit is smaller, the flesh is not
firm, and the core is quite large. To check the properties of the Jackfruit clones. Therefore an
experiment was conducted Jackfruit hybrids selection from seeding. Criteria for study were high
yield, the good quality and taste, thick texture, able to good growth and adapt well in the
lower north region on Thailand. The selection clones of the Jackfruit 8 clones, number of 18
parental lines, all 505 clones. It was found that the selection of 10 hybrids jackfruits with the
required properties. The R7-4 had the highest weight per fruit of 17.7 kilograms, the highest
percentage of pulp per fruit weight, the highest percentage of pulp_per fruit weight of 52.8 %.
The R10-5 had the widest aril size of 5.68 cm. and the thickest aril size of 1.20 cm. The R5-26
had the highest of total soluble solid 33.5 °Brix. The age from bloom to harvest in the range of
129-140 days. From this experiment, 10 clones of jackfruit hybrids were selected with high yield
(11.9-17.7 kg per fruit), high percentage of pulp to fruit weight (42.5-52.8%) and sweetness
pleasing scent, to be planted for comparison in the year 2020-2025.

The selection clones of the Jackfruit-for Easy flowering, large fruit size, small seed size ,
sweetness and pleasing scent. To check the properties of the Jackfruit hybrids clones. Therefore
an experiment was conducted comparative study clones of the Jackfruit hybrids. Criteria for
study were high yield, the good quality and taste, thick texture, able to good growth and adapt
well in the lower north aegion on Thailand. The experimental design was a Randomized
Complete Block with 3 replications and 7 treatments including, R7-4, R6-24, R5-26, R6-26, R17-2,
R10-5 and Thong Prasert (check). It was found that the tree height, the tree canopy diameter
and the width/stem circumference, showed significantly different. This experiment showed that

the R5-26, R6-26 Uag R6-24 had the tends to give the best growth the two cultivation sites.
uni1 (Introduction)

yyuidulinadusurunnlng awnsavgnlsluiuimly wazugnldvimnaavesuszmelusesu
Avugevesiuitlaiiu 1,200 wns WWunalifivunavomalnyiign (nsuduaiumainens, 2504) ayudy
Linafituldluduwieuynvin uifuiiinnugauauysaigawasiiuniongunnayuaslinandngs A
Hunsa-Arauesfuilmunzas 6.0-7.5 AutuduimsUssunal 70-90% UsuninuUszuna 2,000-

3,000 fadlunseel guunnifivanzauagsening 30-40 asrugadea (Tsuiy, 2559n) Jagtuwuu
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Winuieuiuslut2563-2568 dnanisneansdil

hwiinua duthmdndena MnmsdadengnaauyuilldanmTIzEamUI YyugnNELE
i R7-a Wihwiindenagefiand 17.7 Alansu syugnuauansdu R17-13, R10-1 ua R6-24 liinandnso
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Research and Varietal Development of Litchi Project Phase 2
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Abstract

Germplasm collection, classification, evaluation and varietal development of litchi were

conducted during 2016-2021 at Chiang Rai Horticulture Research Center (CRHRC) and Chiang Mai
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Royal Agricultural Research Center (CMRARC). in Chiang Mai province. There are 59
varieties/lines planted in 8 rai at CRHRC and 33 varieties/lines planted in 5 rai at CMRARC. The
objective of the project is to develop litchi varities for thick flesh, seedless, early flowering or
off-season and be accepted by growers and consumers. The results revealed that there were
differences among varieties /lines in leaves, flowers, fruits and seeds. It can be divided into 2
groups; varieties of the Central and varieties of the North. The Central varieties such as E-
wai,Tailek and Siraman and were early in flowering and harvesting, fruits were dark red with
densed short spikes. The Northern variety such as Fang #11 was late in flowering and
harvesting, fruits were red with less short spikes. Some varieties such as Maledleeb and Siam
Morakot presented shriveled aborted seeds. Characteristics of another 16 varieties were added
to litchi database from litchi development project phase 1. The output of the project is an
acadamic book 6™ edition named “Litchi Varieties” with 48varities/lines included. During 2016-
2021, 63 litchi hybrids from litchi development project phase 1 were grafted on 68.3 %
flowering of Hong Huay stocks to investigate flowering and fruit setting. It was found that 60.3%
of grafted hybrids gave flowers and fruits. Only 35% of hybrids were primary selected. According
to selection criteria, 6 hybrids were selected for good quality, 2 hybrids for early flowering and
harvesting. Further researches on litchi hybrids for certificated and recommended varieties

should be done in the future.
U (Introduction)
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Abstract

Tangerine (Citrus reticulata) is one of economic fruit of Thailand, however, it has only few
cultivars. So, gerplasm. conservation breeding and improvement are very important to consider. This
project was conducted with 4 activities. The first activity is the study and conservation germplasm
of orange in field and clean culture. The result showed that Phrae Agricultural Research and
Development Center was collected 58 cultivars and Chiang Rai Horticultural Research Center
was collected 38 cultivars. For the preservation in laboratory was found that the suitable
medium for each variety, whereas, the medium cultures for medium term aseptic conditions
were considered from plant grows more slowly than basic MS medium culture with complete
form of plant. The second activity is improvement and selection tangerine for seedless by
irradiation. It was found that, in first case of irradiation with 4 and 6 Krad of gamma ray, the

scions showed 5 - 26.67% and 3.34-46.67% of survival rate after grafting onto JC rootstock,
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respectively. 11 samples were revealed 0-2 seeded fruit. For the second irradiation was done
by induced seedless using gamma irradiation 4 and 6 Krad in mandarin from France and
tangerine from South Africa in 2019-2021. The result showed the suvival rate about 0-46.67%
and 46.67-96.67% on the first and second year, respectively. The surviaval grafted are still
applying to cutting back prunning until M1Vid. The third activity is comparative clone/variety of
few-seeded or seedless citrus from irradiation and Thai and foreign tangerine. It was found that
AdV3-22-2 had 1.12 - 2.19 seeds per fruit which was the lowest number from 14 clones.
Moreover, the comparison on yield and quality of Citrus varieties in Thai variety and foreign
varieties was studied with four Thai varieties, two varieties imported from USA, nine varieties
imported from France and six varieties imported from South Africa. The result of flowering and
harvesting data were collected from citrus tree at four years old and. twoe month years old. On
Thai varieties, it showed that flowering and harvested yield resulted on all varieties. On France
citrus varieties group, it showed that flowering and harvested vield resulted on five varieties. In
South Africa citrus varieties group, it showed that flowering and harvested yield resulted on four
varieties. Conversely, the citrus varieties imported from USA were no flowering in experimental
period. The last activity is clonal/varietal trial of few-seeded or seedless citrus from irradiation
in potential area. The comparison in 3 potential areas since 2016 was found that no different
on growth. However, at Chantaburi and Chiang-mai were found that A4V3-11-2 could produce
seedless (0-0.75 seed/fruit), whereas no fruit found at Prae. For the varietal trial of potential
Thai and foreign varieties of €itrus variety in Sukhothai and Chiang Mai which was done on 2019
— 2021. The results showed No.1180 variety from South Africa and SRA 528 variety from France
were the potential varieties when comparison between Thai and Foreign varieties. The
conclusion, although-the new potential clone/variety will be recommended, the other study

should be continued for the completely data.
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521U8UASN159398  (Research Methodology)
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NaN15998 wazanusiena (Results and Discussion)
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1 (Tr1) Svuralugniian Ao 9.13 wufluas dlanofiu Adv3-11-2 (Tr3) Svunelusntesiigade 6.50
LTURLLAS

nslikanARuaEAMAMKANARAY WUTduaethEsaedu AQV3-20-5 (Tr9) Tsuiunaiadssio
fusnilanfie 887.78 nasadu sesaduIAeansdiu AdVA-11-10 (Trid) fidrununaladesesu 693.90 wa
siosu duanedu AdV3-20'8 (Tr10) fsuiunasioaisdutiosiiando 188.04 nasedu duthwinaande
WAnsedu ey AdV320-5 (Tr9) Suwidnindesosiuinniian fo 79.66 Alanfu sesnsunfeduansdu
AQV3-11-2 (Tr3) Sumiiniadededu 49.05 Alandy duanedu AdvV3-20-8 (Tr10) fhwdnindesedution
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fiu AV3-19-1 (Tr5) Taunhdlutiesiign Ao 3.25 wufwas vuinanuenluduaesiu Adv3-22-12
(Tr13) flvurnlugniige fe 8.60 LwuRALLAT s89aNNABAEHY AGV3-19-6 (Tr7) Huunalugnl 8.20
lwuRAIng duanesu AdV3-20-3 (Tr8) fvunalustesiignde 7.00 loufns
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1.33 Alan$u Srunumdnsiy duanodu AGV3-22-2 (Tri1) S51uulidnsudesiigade 1.12 windena
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- a ¢ I ~
2. wtud vl uLeanaaed 70% Wuan 15 Ui
3. WAFUAIUNVIE NaOCL 0.9% Laeld Clorox 8.25% USu95 12.25 mt Tundu 100 mis W1e1d1997u 2 Fouwn Wunan
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20 U9 (AABIDNT 15%)
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NAADU (Ma.gluviy AIE.JUNY3 FIEATILAY FYE.UATNLY)

AES (31.)

T

YIMNLASe (AN.)

T

Yrine (nn.)

ndeld glofe dunud e¥s uesun  eBe | gl dunu e ueswun  wde | gladie CFunmyd  e¥ ueswun  ede
KM22-5 254 311 216 1.73 2.39 8.12 9.58 8.5 3.82 7.51 1.1 131 1.23 0.62 1.06
KM9-20 251 288 223 2.39 250 | 8.02 7.62 8.51 6.32 7.62 1.05 1.19 1.18 1.00 1.10
KM22-27 265 305 238 2.00 252 | 826 8.74 10.3 595 8.31 112 1.15 1.27 0.99 1.13
KM30-11 267 284 21 1.95 2.39 8.3 9.15 9.29 5.39 8.03 111 1.27 1.27 0.93 1.14
KM8-22 26 276 226 1.79 2.35 7.79 7.56 9.78 3.02 7.04 1.05 1.1 1.27 0.55 0.99
AMWNANYS 239 29 229 1.79 234 | 803 9.51 10.35 5.45 8.34 | 0.83 1.27 1.35 0.93 1.09
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fa o Ao

doyasnmenal 2562-2563 gudidei

vaugluvie

gaungdl (°0) AaudunS (%) y
oy — : UTunadely (s1.a.) Fruaudusunn
fgn gdean Agn gedn
T 2562 Aede/s2m 20.73 38.32 31.70 88.42 335.70 37.00
UNIAL 16.84 35.20 31.20 90.60 130 1
NUAWUS 15.39 38.53 14.40 91.30 2.60 1
flunay 16.68 40.65 16.90 90.70 0.00 0
gy 22.15 43.03 21.10 84.50 0.00 0
WeAAL 23.91 42.65 26.70 91.30 76.00 4
fiquieu 23.26 37.87 48.10 91.00 123.90 11
n3ngIAL 23.69 38.29 41.70 90.00 1.50 1
ENREEY 23.85 34.55 44.80 88.90 52.50 8
fugneu 23.01 36.69 43.60 87.00 26.00 4
nAIAL 31.74 37.41 40.20 85.50 48.10 5
WePRNEY 17.49 36.53 26.70 85.10 1.50 1
S{TRREH 10.73 38.40 25.00 85.10 2.30 1
¥ 2563 Aede/sm 19.88 38.18 33.63 79.42 549.30 46.00
UNIIAY 11.12 37.42 14.00 83.60 0.00 0
NUATWUS 14.58 37.23 23.00 80.60 0.00 0
FUTRTH] 19.20 41.36 15.10 80.10 0.00 0
Ty 22.59 41.01 23.50 79.10 8.50 3
(R HRLGEY 22.11 40.96 30,50 78.90 52.10 4
fiquieu 23.00 40.29 36.60 80.10 75.00 6
QEQRREEY 23.25 38.15 4260 79.90 32.40 4
ENREEN 2330 37.53 49.00 77.90 201.60 8
ugneu 23.83 36,77 5230 78.00 142.60 11
RA1AY 22.02 35.44 52.80 78.80 35.30 4
ngrRInEY 18.74 36.28 37.60 78.00 0.90 3
S{TRREH 14.76 35.68 26.50 78.00 0.90 3
dayadnwen1Al 2562-2563 AUSITeNYEIUIUNYS
gaunigdl (°C) AaAuduE (%) y
ou — . UTunaely (aa.) U Tuduan
Agn gegn Agn 98
U 2562 ?i’]ta?ilél/i’m 22.3 33.8 54.5 97.8 3,583.40 164
unIAU 19 34.5 a4 97 13 1
NUATUS 23 33 51 97 32 1
Junaw 21.8 34 58 98 275.9 9
YU 233 34.5 53 98 133 11
UBEARGY 24.2 34 66 98 405 20
ﬁq‘mau 24 33.2 66 98 647.1 26
N3NHIAL 22.8 32.6 63 98 308.2 19
Ay 23.8 32 65 98 651.8 25
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fugau 237 34 56 98 7359 24
na1AL 238 34.5 54 98 334.1 21
NeAINYU 20.5 34.5 44 98 62.3 6
funay 173 34.2 34 97 139 1
9 2563 Aade/sau 22.3 33.8 54.3 97.4 3,583.40 164
UNIAY 20.2 34.5 40 97 13 1
NUAMUS 208 34.7 30 96 3.2 1
furmy 238 337 50 97 275.9 9
ENTRE 236 35 54 97 133 11
NE WA 235 34.7 58 98 405 20
Tquieu 23.8 33.2 64 98 647.1 26
nsng AN 235 333 61 98 308.2 19
dunay 23 33 65 98 651.8 25
fugneu 24 3238 68 98 7359 24
Ra1ALl 218 324 64 98 334.1 21
NEAINU 222 35.4 49 98 62.3 6
funAy 17.4 33.4 48 96 13.9 1
TayasanIWeINAU 2562-2563 AUSITENVHIUATY
gaumadl (°C) ANMNTUFUWTS (%) y
Wau — . USanaudu (.. UIUTURUAN
AEN gegn AEN GAGL

Y2562 Anade/su 35.0 22.4 98.1 44.4 2,094.4 171.0
unIIAY 34.0 20.7 97 41 56.7 5
nuAUS 35.0 21.5 95 35 4.0 3
furmn 38.0 217 97 36 100.7 10
ENTRE 37.0 23.0 99 31 208.7 11
ANCHRGH 36.0 233 99 50 177.7 20
fiqueu 340 23.6 98 43 199.2 20
QEQRRGH 353 229 99 48 143.2 11
ENREHY 339 23.0 98 46 382.5 22
QERE! 35.4 227 98 51 230.1 15
Ra1AL 336 231 100 54 309.0 27
ngAdnIe 35.2 23.2 99 52 204.3 19
e 32.6 20.5 98 46 78.3 8

T 2563 Aade/s 35.5 22.7 97.3 46.3 2,214.6 191.0
UNIAY 36.0 20.6 96 40 4.7 2
nuAUS 36.2 20.8 96 38 17.9 8
fiurmw 39.0 21.4 96 32 332 2
ENTRE 38.9 239 96 34 34.8 11
NE WAL 37.0 243 98 46 274.0 18
Tqugu 34.2 23.3 98 55 168.8 21
QEQRRGH 34.4 228 98 55 223.2 22
Funay 35.1 232 98 50 180.3 21
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fiugeu 34.5 23.0 98 53 297.1 22
RGN 34.0 23.7 98 a7 522.8 27
NEAINYU 33.8 23.1 o7 54 187.4 21
SuA 33.0 222 99 52 2704 16
dayadnIne1n1Al 2562-63 AUGILUATHAININITNYATUATAUL
- gaungdl (°C) AUTUTINS (%) . x ..
Ao T T Ysunaunau (1) FUIUIUAUAN
AEn gedn AEn gedn

Y2562 Anads/su 32.77 21.30 92.07 52.89 2,173.3 129
UNINAY 30.82 16.42 89.68 a1.77 0 0
Qmmﬁuﬁ 34.47 20.15 90.75 40.04 17.70 2
fuaw 35.73 22.62 85.32 40.71 43.40 5
UL 37.03 24.08 88.07 43.43 218.40 13
NEWNIAL 33.43 24.32 92.90 61.42 253.40 21
Tqugu 33.38 25.03 94.80 65.30 233.00 18
N3NHIAY 31.93 24.33 94.58 69.10 365.40 19
gy 30.55 23.53 95.84 74.35 568.10 29
fiugeu 31.62 22.44 94.80 62.37 308.20 13
RGN 33.12 21.12 93.23 49.55 35.70 7
NOAIN YU 31.36 17.61 93.27 46.50 130.00 2
UL 29.80 13.91 91.55 40.19 0 0
9 2563 Anade/su 32.31 21.13 91.68 53.15 1,399.2 134
uNIIAY 31.34 17.38 90.29 41.42 4.20 3
NUAMNUS 32.43 17.28 87.76 36.97 0 0
VLG 34.15 22.33 89.42 47.23 65.70 10
SUCQLI] 35.22 22.41 82.67 42.13 6.30 7
NEBNIAL 37.29 25.07 85.97 46.52 215.60 14
nuiey 33.39 2432 94.50 62.67 142.10 20
N3NHIAY 33.30 24.08 94.16 62.29 183.10 13
RRAGH 30.71 23.46 96.00 72.71 411.90 27
fugngy 32.38 23.73 95.23 64.37 190.80 17
faAY 28.89 20.84 95.26 65.26 176.00 17
NEAINU 30.37 18.20 94.40 50.57 3.50 6
suAY 28.20 14.46 94.52 45.68 0 0
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fa o

YYUASWRAIUINIINYATILNYITY

Y

=

a

Qaungdl (°C) Aaudung (%) y
oy — : USunauely (aat.) Fruaudusunn
Agn gegn AEn gedn

U 2562 ﬁhmﬁa/ﬂu 23.66 33.78 69.39 85.42 771.8 91
UNIAY 20.48 32.87 65.61 83.65 14.6 2
nuATLS 22.64 34.46 61.21 82.96 0.0 0
fueu 22.81 35.84 66.90 84.77 11.1 3
SUCLI] 25.10 37.57 68.43 85.33 2.7 2
WEWNIAL 25.55 36.16 70.84 86.61 123.6 15
a‘]qmau 26.07 34.77 74.33 86.97 91.4 11
A3INHIAYU 24.84 34.23 73.81 86.65 112.6 12
Amay 24.90 32.81 78.39 88.32 114.1 17
e 24.53 32.13 81.77 89.80 222.0 17
RGN 24.26 33.68 72.23 86.23 66.6 8
NOAIN YU 23.23 31.73 63.37 84.53 13.1 a4
FuAu 19.52 29.16 55.84 79.26 0.0 0

U 2563 ﬂ"llagﬂ/iiﬁ-l 23.68 33.74 68.70 84.84 1,157.8 92
UNINAY 21.68 32.81 61.32 79.74 0.0 0
NuATWLS 21.38 32.69 71.24 84.83 5.1 1
funau 22.90 36.68 64.16 82.58 0.5 1
ST 23.93 36.20 68.33 86.37 80.0 8
N BAIAL 25.39 37.39 66.94 82.77 117.9 7
ﬁqmau 25.20 33.90 71.10 86.97 192.6 16
N3NHIAL 24.81 34.65 69.48 84.26 187.2 9
Amau 25.03 33.81 71.45 85.48 81.5 13
fugeu 24.67 33.17 74.27 87.17 152.5 13
fanAY 24.03 31.03 78.68 91.42 322.4 18
‘Wi]ﬂ%fﬂim 23.30 31.83 70.53 87.77 18.1 6
§u1Aw 21.87 30.74 56.87 78.68 0.0 0

212




a =] o v ¢ v
NAINTINN 2 N1IUIVUTINUGNALDY

sy

&) f PN
I,
¢ RSl RS
201058 |

AR R

ihs

L0, Chn TR T

<
-
'
h_&
-
\

BT 2 v 6w w s

AN 2 FNBULNANAIYNDUNDIRNESIFLNUNINAALEDN 8 ANeRU

213



[y [

Al 1 anudemeanmggaieulunudde: Andeniuindieveunesinateiugainnisanesed

214



a o o v & v 3 v v
NAINTIIUN 3 ﬂ’]i‘lJ‘J‘U‘U‘é\‘iW‘Nﬁqﬂa’JfJu']'Nﬂ”luVHUIiﬂﬁl’lﬂW‘i’lEJ
N15VIBLYD LW Fusarium oxyrsporum f.sp. cubense (FOC) a1 #AlsARIENIIBVBINAILUII

WinswwelutudenliuinnenesnwIuNsEa A NNE NAFR UAUNAI8UN I

o

W1 FOC Mdastuiadnaiuden (§ad) S1uau 32 g9 thwingeaz 200 N3 wiazganuisaveeiudviudule

4

v
1o v
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AITNAIAKUINT 1 N1T0BNABNAANAYBIGUIANNANTIIVIUA

i ANWEY U - . %  %MWa  WawWdn
v v F9NAdN ABNUIU ANNE LAULNE o
(svidnu) WA, GBI (nS/%4.)

1 Sweet cliffx 63 4nw.  10dA.  31dn - 15 5 -
INTINTIA(A3-2) 64 1340, 17an 2386 17 WA, 80 20 200/7
Sweet cliffX 63 21uA  10dA. 24 dm 14lv. 30 25 330/6.0
INTNITA(A3-5) 64 20up.  24nwW.  23d.A. - 70 60 -
Sweet cliffX 63 21 4.A. 2500 17 g 188 90 70 353/6.0
INTNTIA(A3-T) 64 20uA.  11dA 233.A - 70 50 -
Sweet cliffX 63 4nw.  25aw. 24 dm 14lv. 15 10 260/5.5
INTNIIAA3-10) 64  26uA. 240w 238A 17wWA. 60 40 1,550/7.5
Sweet cliffX 63 21uA.  25AwW. 178 29WA. 30 20 143/4.5
INNIIA(A3-12) 64  26uA.  3HA. 300A 31wA. 30 20 610/5.0
Sweet cliff X* 63 - - - - - - -
ININTIA(A3-15) 64 - - - - - - -
Sweet cliff X 63 - - - - - - -
ININIIA(A3-18) 64  26u.A.  3dA. 303 - 80 70 -
Sweet cliff X 63 - - - - - - -
ININTIAAZ-19) 64  26uA.  308A. 2334 27wWA. 50 50 480/4.8
Sweet cliffX 63 - - - - - - -
INTNIIAA3-21) 64 3AW.  Bie. 23iA - 70 50
Sweet cliffX 63 21uA.. 250w 243m  28wWA. 70 60  1,467/6.2
INTNIIA(A3-23) 64 264mA. A 304 148, 60 40 1950/7.6
Sweet cliffX 63 21w 25aw. 178  27wA. 40 20 452/6.0
INNIIA(A3-30) 64 20m.A. 240w 233 - 80 70 -
Sweet cliff X 63~ 21uA.  18AwW. 243 28WA. 80 80  1,268/5.5
INNIIAAZBZL) . 64 17 AW 11d8A 7w - 20 5 -
Sweet cliff X 63 21uA.  25aw. 178  27wA. 80 70 3,234/8.0
ININIIA(A3-35) 64 26u.A.  11d8A 23%A. 31wA. 70 70 820/8.5
Sweet cliffx 63 21uA.  25AW. 248 29WA. 30 20 178/5.0
INTNIIAA3-39) 64  20uA. 24nw. 238aA 21wA. 80 20 350/6.8
Sweet cliffx 63 21uA.  25AW. 248 28WA. 90 60 751/5.5
INTNIIA(A3-40) 64 20uA.  3dA 30dA 31wa 70 20 400/7.0
Sweet cliffX 63  13uA.  25AW. 17 A 148, 70 45 753/5.0
INTNIIA(A3-42) 64  17aAw.  11da 23dA - 15 5 -
Sweet cliffx 63 13uA.  18aw. 178  28wA. 90 90  2,153/8.2
ININTIAA3-45) 64  TaAw.  11dA T - 80 50 -
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y ANWEY U . % NANER

7 (iﬁ’ﬂé]’u) - F9NAdN ABNUIU ANNG LAULNE - %HNa (ﬂ%’&l/sija.]_)
Sweet cliffX 63 28uA  250M.  248m  29wWA. 30 30 834/5.5
INTNTIA(A3-48) 64 3 AN 11 4.a. 30 U.A 31 n.A. 60 50 450/5.0

2 ININTIAX 63 - - - - - - -
g9878(AL-3)* 64 - - - - - - -
INTNIIAX 63 21uA.  25Aaw. 178 29wA. 90 90  1,104/5.2
89878(Ad-4) 64 20u.A 240w 238A 1dle 80 60 800/6.0
INTNIIAX 63 25nm.  178.A - - 5 - -
89878(A4-8) 64  3aw. 11dA - - 80 - -
INTNIIAX 63  133.A. 2500 17 dim - 90 45 -
89878(Ad-14) 64  26u.A.  3dA. 23%0A. 31wA. 50 45, 1,050/8.5

3 UNYALDINX 63 - - - - S - -
g9878(A5-1) 64 16.A. 20 .M 11 4. - 80 5 -

4 Sweet Cllff X 63 28uA.  10dA.  31da ‘ 50 5 -
89878(B3-3) 64  3nwW.  1138A  303n - 50 40 -
Sweet CLilffX 63 2luA  250W. 17 3@ - 70 70 -
89828(B3-4) 64 9. 33A.  204@ - 40 30 1,663/5.7

5 ANINIIAX 63 13uA. 250 24 iip 188, 20 80 720/6.5
InuiAsABB-5) 64  3aw. Bda. 230dA 31wA. 60 50 670/5.5

6  Sweet Cliffx 63 - - - - - - -
AdaCa-2) 64 20Aw. 11da 308A 31we. 70 10 400/5.7
Sweet CliffX 63 - - - - - - -
AuLda(C3-3)* 64 A - - - - - -

7 ANINIIAX 63 - - - - - - -
AnLd9(Ca-2) 64 3nw.  118a  308A  31wA 80 60 760/6.0
INTWIIAX 63 28w 10dA  243a 288 90 80 836/4.5
AnLde(Ca-6) 64 26uA 113 308A 138 70 60  2,000/5.5
INTNIIAX 63 21uA  10dA 248 29WA. 60 20 715/6.0
AnLd9(Ca-11) 64 26uA.  3iA 308.a.  31wA 80 50  1,060/6.5
INTNIIAX 63 21uA. 250N 178a 29wa. 10 10 -
AnL99(C4-12) 64  3aw.  11da  308A 138 50 40 570/5.0
INTNIIAX 63 21uA. 250N 24 i - 50 10 -
AnL99(C4-22) 64  13u@ 240w 2386 - 50 30 -

8 lnifieAx 63 - - - - - - -
Toldaz(C5-1)* 64 - - - - - - -
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4 ARIAGH] U - . % NANGR
7 (iﬁaé]’u) - 2anNAan AvaNUIU ANNA LAULNE aon %MNa (n%,u/%u.)
Tnaifienx 63 - - - - - - -
To18e=(C5-2) 64 - - - - - - -

9 Sweet cliffX 63 4nw. 17 dA. - - 1 - -
Tolex(D3-1) 64 20uA.  11dA  303A  21wA. 60 60  1,100/8.0
Sweet cliffX 63  21uA. 25090 24 1A 28 W.A. 80 60 894/7.0
Tol8ex(D3-2) 64 20u.A.  24nm.  308A 31wA. 80 50 600/8.0
Sweet cliffX 63 - - - - - - -
To\8uz(D3-4) 64 20u.A. 240w 304.A - 70 60 -
Sweet cliffX 63 2lum  250mM.  243m  28wWA. 80 757 1,146/7.5
To18ug(D3-5) 64 30w 240w 233A 31wA. 80 70 630/6.0
Sweet cliffx 63  28uA. 10dlA. - - 5 - -
To\8uz(D3-8) 64 20u.A.  33A 23dlA - 40 30 -
Sweet cliffX 63  28uA 250N AN - 1 - -
To18e2(D3-13) 64 3w 118 308A. 20LwAr 15 10 370/7.5
Sweet cliffX 63 28uA. 250w  24dmc 288 50 40 -
1918e2(D3-15) 64 201 24AW.  233@  31wA. 60 50 540/7.8
Sweet cliffX 63 180w 17 7138 - 5 - -
191882(D3-16) 64 200w A1da 303 8 5.6, 70 70 1,150/6.3

10 ABNXIULAY 63 2lupo 180w 10 dm - 20 10 -
(D4-3) 64 A3wa. 90w 113 - 40 5 -
ADNXIULAY 63 - - - - - - -
(D4-7) 64. 20%.A. 240w 11dA 7we 90 5 -
ADUXAULAY 63 21uA.  25AW. 17 dia 218 70 50 -
(D4-10) 64 18wA.  17am.  113A  17wA 80 60 -

11 BuXénay 63 - - - - - - -
(D5-1) 64 17naw.  11da  23da - 10 2 -

12 asuxXlodys 63  21uA. 2500 178a 28wA. 90 60 360/6.5
(E4-1) 64 13uA.  17aw.  11dle - 80 70 -

13 Asuxnylvan 63 28uA.  108A.  31ilA - 50 10 -
TuBa(F4-6) 64  3aw.  11da  233A 31wA. 80 40  1,860/6.2

14 ABUXUATNUL 63 . . - - . - .
(F5-1)* 64 - - - - - - -

15 Inelyixeege 63 - - - - - - -
(G3-3) 64 26 1.A. . - - . - .

unewn *lisanaan

- 247 -



a |
M1F19NANUINT 1 (1D)

4 ANWEY U - . % NAKGR
7 (iﬁ'ﬂﬁu) - 2anNAan AvaNUIU ANNA LAULNE - %MNa (n%,u/%u')
16 ABUX8I878 63 - - - - - - -
(G4-1) 64 9nw. 11da  30dnA 148 50 40 740/6.5
ADIXBITIY 63 4nw. 10dA 24 e - 3 - -
(G4-2) 64  3aw.  11da  303A  31wA. 70 50 830/7.5
ADUXE987 63 28uA.  10dA  31da  27wA. 40 10 2,051/10.0
(G4-3) 64 20uA.  11dA  303A  31wA. 70 60  1,700/8.5
ADUXE987 63  213A. 250N 1738a  28wA. 70 70 1,350/5.3
(G4-12) 64 26uA.  38A 303 148, 50 20 720/6.0
17 Inelaiugidux 63 - - - - - : -
INTINTIAH3-2* 64 - - - - - . -
Inglyiuddux 63 - - - J > - -
INTNIIA(H3-3) 64 3w 11%8A  303A 31WwA 60 50 520/7.8
Inelyilaidux 63 2lumA 100 - . 20 - -
ININIIA(H3-6) 64 26 3.0. - - - - - -
Inelyiudidux 63 283.A. 6. 17 fim - 10 10 -
INTNIIAH3-11) 64  26uA  118A  308a © 17wA. 50 40 950/7.0
Inelyiusdidux 63 13uA. 2508, 243m  28wA. 70 30 -
INNIIA(HZ-13) 64  20u.A  BHe. o 238A 21wA. 60 30 700/6.8
18 ADuXUATHULT 63 93.A. AL NN 38 27Twe. 60 40 2,930/16.0
(Ha-1) 64 106A. 20 U.A - - 70 1 -
ADUXUATINULL 63 ©.13uA.  250%M.  10dm  22wA. 90 80  1,223/85
(H4-3) 64, 263  24naW.  11dla. - 5 1 -
ADUXUATNUL 63 - - - - - - -
(H4-10)* 64 - - - - - - -
ARUXUATIUNL 63 13uA.  18Aw.  10dA 7 we. 60 40 3,800/12.4
(H4-19) 64 13uA.  9nw.  11dA 7we 70 30 -
19 duaunax 63 4 AN 3 4. - - - - -
UATWUNI(H5-12) 64 3 A, 38A.  304.A - 50 40 -
20 lnelyix 63 13uA  25AW. 17 §iA - 90 70 -
UATWUN1(13-2) 64  3aw. 113da  233A - 70 50 -
21 AsuXlnelyd 63  9uaA.  1law.  3dm  14wA. 80 80  3,450/14.5
(14-3) 64 20uA. 9AW. 3l - 50 10 -
22 S9EWXAININTIA 63 2luA. 25w 248m  28wA. 70 50 525/6.7
(J3-3) 64 20u.A. 240w 233A 21wA. 80 20 4,150/12.0
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4 ARIAGH] 4 - . % NAKGR

f () . 20NABN  ABNUIU  AANA  LAULNYA oo %Ma ()
FPIWXAINTNIIA 63 - - - - - - -
(J3-5)* 64 - - - - - - -
FIBIWXININTIA 63 - - - - - - -
(U3-10)* 64 - - - - - - -
BPIXINTNTIA 63 4nw.  10dA  31dm - 20 - -
(U3-11) 64 26uA  11%8aA  308A 31wA 80 50 -
SPIXINTNTIA 63 28uA.  25AW.  243m 288 60 40 546/6.5
(U3-21) 64 13 1.A. 17 NN, 17 4.0 21 W.A. 70 20 -
SHFIWXINTNTIA 63 4N 3 31.0. 31 dm - 3 " -
(J3-24) 64 20uA  11dA  303lA - 40 30 -
SHFIWXINTNTIA 63 21uA  10dA.  31da - 20 15 -
(J3-30) 64 26uA.  3daA 303A  31LuwA. o 60 40 840/8.8
SHFIWXINTNTIA 63 28uA  10idA. 24 dm " 20 10 -
(J3-35) 64 26 4.A. 24 AN, 308.a. 21 we. 50 40 500/5.0
FIFIWXININTIA 63 - - - - - - -
(J3-37) 64 17aw.  17d8A 17 e - 40 30 -
SIFIWXANTNITA 63 40w 2500 - - 20 - -
(J3-46) 64  264.A. (248N - - 90 - -

23 FUUAIXUATAUNL 63 2834, 25 AW 113l - 30 10 -
(a-a) 64 4 20m.p. A7 AW 1131A. - 40 1 -
ULAIXUATHULT 63 - - - - - - -
(Ja-5) 64 26up.  3iln. - - 30 - -
ULAIXUATNULL 63 - - - - - - -
(a-7) 64  13ua.  17aw  17dA. - 80 1 -
IULAIXUATHULT 63 - - - - - - -
(Ja-15)* 64 - - - - - - -

24 FuuasXidnau 63 1314, 2500 108a  27wA. 70 40 724/6.5
(Ka-1) 64 13 1.A. 17 AN 23 4.m 21 n.A. 80 50 920/9.5
JuunaXuanay 63 - - - - - - -
(Ka-15) 64 - - - - - ; ;

25 upswuniXinglyl 63 28wA. 25 - - 1 - -
(M5-7) 64 20u.A. 3. - - 30 - -

26 @IgIEXUATNULL 63 203.A.  3d.A 303 - 60 40 -
(N3-8) 64 - - - - - - -
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4 ANWEY 4 - . % NAKGR

7 (iﬁ'ﬂﬁu) - 2anNAan AvaNUIU ANNE WNULNE 0N %MNa (n%’g.l/ﬂ?m,)

27  UATNUN1XZIZIY 63 - - - - - - -
(N5-3) 64 24nw.  11dlA - - 10 - -
UATNUUL 1 XTI 63 - - - - - - -
(N5-6) 64  9nw.  3in 17 3i.m - 50 10

28  89873gXNINA 63 - - - - - - -
(03-3) 64 26uA  118A  30%A - 60 50 -
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AU Anuies  Aauda nau G
4 GHEGH Y laiviau- Taii3en- laife-  lLivew-  liiveu-
! (5%afu) WA, wIU Wi gl oy Yo
AZLUUO-5
1 Sweet cliffx 63 - - - - -
INTNIIA(A3-2) 64 157 3.00 2.43 1.43 2.64
Sweet cliffx 63 3.25 1.08 1.42 1.83 1.83
INTNITA(A3-5) 64 3.27 0.81 131 2.15 2.58
Sweet cliffx 63 6.25 0.67 2.00 1.50 2.50
INTNIIA(A3-T) 64 4.10 0.60 2.10 3.10 2.75
Sweet cliffx 63 4.33 0.42 1.58 2.33 2.83
ININTIA(A3-10) 64 4.57 0.55 1.55 2.45 3.05
Sweet cliffx 63 3.92 0.92 1.75 2.83 2.71
INTNTIA(A3-12) 64 3.30 2.20 1.40 2.60 3.60
Sweet cliffx 63 - - - - -
INTNIIA(A3-15)* 64 - - - - -
Sweet cliffx 63 - - - - -
INTNIIA(A3-18)* 64 - X - - -
Sweet cliffx 63 - - - - -
INTNIIA(A3-19)* 64 - - - - -
Sweet cliffx 63 - - - - -
INTNTIA(A3-21) 64 3.00 1.88 2.25 1.50 1.80
Sweet cliffx 63 2.50 1.83 1.67 1.58 1.92
INTNTIA(A3-23) 64 3.10 1.90 0.90 2.20 2.48
Sweet cliffx 63 - - - - -
INTNIIA(A3:30) 64 293 1.50 2.29 1.57 3.29
Sweet cliffx 63 3.67 1.08 1.58 2.17 2.75
INTNIIA(A3-31) 64 - - - - -
Sweet cliffx 63 3.00 1.17 1.17 2.83 2.75
ININIIA(A3-35) 64 - - - - -
Sweet cliffx 63 2.33 1.33 3.33 2.25 1.75
INTNIIA(A3-39) 64 3.45 1.36 2.00 2.18 2.68
Sweet cliffx 63 3.92 1.42 1.17 3.33 4.04
ININTIA(A3-40) 64 3.81 1.38 1.38 2.13 2.44
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AU Anuies  Auehe nAu G
4 LG Y laiviau- TaiiFen- Lighe-  livew-  liwveu-
! (safu) W.A. wIU Wien e oy Yo
ASLUUO-5
Sweet cliffx 63 2.42 3.08 2.00 1.92 2.17
INTNIIA(A3-42) 64 - - - - -
Sweet cliffx 63 2.50 0.75 1.42 2.58 2.42
AINTNIIA(A3-45) 64 2.75 2.88 1.38 1.63 2.00
Sweet cliffx 63 3.92 0.92 1.42 2.25 2.58
AINTNIIA(A3-48) 64 3.75 1.38 1.56 2.31 2.54
2 ANINTIAX 63 - - - - -
89878(A4-3)* 64 - - - S -
INTNITAX 63 1.25 3.83 1.75 1.33 1.42
g3818(Ad-4) 64 2.45 3.05 1.70 2.60 2.15
INTNTIAX 63 - - S - -
89878(A4-8)* 64 - - - - -
INTNTIFX 63 133 3.44 1.89 1.44 1.11
g9g8(Ad-14) 64 1.77 3.62 1.65 2.00 2.12
3 WedyDInx 63 - - - - -
I82W(A5-1)* 64 - - - - -
4 Sweet Clilffx 63 - - - - -
89878(B3-3)* 64 - - - - -
Sweet Clilffx 63 - - - - -
g9878(B3-4)* 64 - - - - -
5 INTNIIAX 63 2.82 1.36 1.36 2.00 1.64
Inufian(BB-5) 64 3.00 1.65 2.08 2.38 2.27
6  Sweet Cliffx 63 - - - - -
ALLiaC3-2) 64 3.58 1.23 1.58 2.46 3.14
Sweet Cliffx 63 - - - - -
ALd9(C3-3)* 64 - - - - -
7 ANINTIAX 63 - - - - -
AuLCa-2) 64 3.04 2.42 1.15 2.19 3.06
INTNTIFX 63 3.08 2.17 1.25 2.42 2.75
AuL(Ca-6) 64 2.90 2.20 1.90 2.20 3.15
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AIUNIUY P nau G
4 LG Y Taivau- laiiFen- Lighe-  lLivew-  Liveu-
! (safu) WA, WU W7 [AgTY oy YU
AZLUUO-5
INTNTIAX 63 2.83 1.67 2.00 2.08 2.46
Awda(Ca-11) 64 2.50 3.06 1.75 1.56 2.35
INTNTIAX 63 3.00 1.25 2.75 2.25 2.71
AudeCa-12) 64 - - : ; _
INTNTIAX 63 - - - - _
Awda(Ca-22)* 64 - - - _ _
8 lnuiiieAx 63 - - - ¢ _
Todus(C5-1)* 64 - - - X .
Tnaaifienx 63 - - - 4 _
Todus(C5-2)* 64 - - . . .
9 Sweet cliffX 63 - - S B, i
Towgez(D3-1) 64 4.00 0.82 1.59 2.09 2.64
Sweet cliffX 63 2.83 0.50 1.33 1.92 1.54
loL882(D3-2) 64 2.40 0.20 1.90 0.90 0.80
Sweet cliffX 63 - - - - _
lol8ew(D3-4) 64 2.38 1.50 1.25 1.25 1.63
Sweet cliffX 63 2.50 1.42 2.92 1.58 1.92
loL882(D3-5) 64 2.73 1.50 2.62 2.15 2.41
Sweet cliffX 63 - - - - _
lo\8eg(D3-8)* 64 - . - _ .
Sweet cliffX 63 1.36 3.95 1.27 1.27 2.14
191882(D3-13) 64 - - : ; _
Sweet cliffX 63 - - - - _
To\8ug(D3-15)* 64 - . - _ .
Sweet cliffX 63 - - - . _
10188%(D3-16) 64 3.38 1.44 1.25 1.75 2.68
10 ABNXIULAY 63 - - _ . _
(D4-3)* 64 - - - - _
ADUXIULAS 63 - - . _ _
(D4-7)* 64 - - - - _
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! (safu) W.A. WU Wien e oy YU

AZIUUO-5

ADLXIULAY 63 - - - _ i
(D4-10) 64 2.00 3.71 2.14 2.43 2.50

11 suyXwandu 63 - - - ; ]
(D5-1)* 64 - - - - i}
12 reuxlodey 63 - - . ; ]
(E4-1)* 64 - - - - _
13 mauXnzlnan 63 - - - Y _
TuRa(Fa-6) 64 4.25 1.75 113 2.88 4.38
14 ApuXuATWUN1 63 - - - 4 _
(F5-1)* 64 - - - - ,
15 InelyiXessawy 63 - - X _ _
(G3-3)* 64 - - - - i}
16 ARUX8ITE 63 - X - - _
(G4-1) 64 4.20 0.40 1.70 3.10 3.20
ADNXE9878 63 - - . - _
(G4-2) 64 3.46 1.77 1.31 2.92 3.58
ADNXE9878 63 - - . - _
(G4-3) 64 3.69 1.12 1.31 2.23 3.01
ABUX I 63 2.67 1.92 2.08 1.92 2.33
(G4-12) 64 2.80 2.90 2.00 1.80 2.35
17 lvelaiusidux 63 - - : _ _
INTNTIA(H32)* 64 - - . : _
Inelariuwsidux 63 - - : _ _
INTNIIA(H3-3) 64 2.38 2.81 1.50 2.08 2.54
Inelyiuddux 63 - - - _ _
ININIIA(H3-6)* 64 - - - - _
Inelyiuddux 63 - - - _ _
INTNIIAH3-11) 64 2.86 2.86 2.14 2.00 3.07
Inglaiuadux 63 2.58 2.33 1.50 1.58 2.00
INTNIIAH3-13) 64 2.73 2.68 1.45 2.00 2.55
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AUNIY Aruies  Auehe nau G
4 ARIGEY Y laiviu- laiiFea- lishe-  livew-  liiveu-
! (59haf) W.A. leall Wi Agle G Yau
AZKUUO-5
18 ARUXUATWULNT 63 - - - - _
(H4-1)* 64 - - - - i}
ADNXUATNULL 63 - - - - _
(H4-3) 64 2.83 1.75 1.83 2.25 2.75
ADUXUATNUL L 63 - - - - i
(Ha-10)* 64 - - . . .
ABUXUATNUNL 63 3.33 1.58 1.25 2.50 3.67
(H4-19) 64 2.93 3.14 2.71 1.43 2.86
19 dunuAaxXunsnuul 63 - - - 4 _
(H5-12)* 64 - - - - -
20 Tnelaix 63 - - ) ; _
UATWUL(I3-2)* 64 - - - - B}
21 asuxlnglyi 63 217 1.17 1.67 1.50 1.75
(14-3) 64 - . - - _
22 gEIWXINTNIIA(U3-3) 63 2.83 1.58 1.50 2.42 2.63
64 3.32 1.73 1.45 1.86 3.25
FIFIWXININIIA 63 - - . - _
(J3-5)* 64 . - - - i}
FIFIWXININIIA 63 - - . - _
(J3-10)* 64 - - - - -
FIFIWXININIIA 63 - - . - _
(U3-11) 64 3.31 1.25 1.75 1.81 2.38
FIIWXININTIA 63 - - . - _
(U3-21) 64 2.95 2.00 1.55 2.09 2.63
FIWXINITNITA 63 - - - - _
(J3-24)* 64 - - - - -
FIWXINITNITA 63 - - - - _
(J3-30) 64 4.00 0.81 1.15 3.65 3.38
FIFIWXININIIA 63 - - - - _
(J3-35) 64 1.95 3.14 1.64 1.36 2.09
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AZLUUO-5

FIBIWXININTIA 63 - - - - _
(U3-37)* 64 - - - - i}
FIBIWXININTIA 63 - - - - _
(U3-46)* 64 - - - - i}
23 FULAIXUATAULL 63 - - - _ _
(Ja-ay* 64 - - - - _
ULAIXUATNULL 63 - - - Y _
(Ja-5)* 64 - - - S ,
ULAIXUATNULL 63 - - - 4 _
Ja-* 64 - - - - ,
ULAIXUATNULL 63 - - X _ _
(Ja-15)* 64 - - - - -
24 FuuasXianau 63 - ! : _ _
(K4-1) 64 2.36 2.45 1.27 1.18 2.03
FuLAXILAnEY 63 - - - _ _
(Ka-15)* 64 - - - - _
25 uasnunixinglyd 63 - - - _ _
(M5-7)* 64 - - - - _
26 99WXUATHULY 1 63 - - § _ _
(N3-8)* 64 - - - - ;
27 UATIUNLXEIE7E 63 - - : _ _
(N5-3)* 64 - - - - ;
UATWUL 1X ST 63 - - : _ _
(N5-6)* 64 - - - - ;
28 S999UXNINAN 63 - - - _ _
(03-3)* 64 - - - - _
29  ssgeXledey 63 - - - _ _
(P3-4)* 64 - - - - -
30 lowdueXuasnuul 63 - - - _ _
(Q3-6)* 64 - - - - _
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TodyeXuasnuil 63 - - - _ _
(Q3-12)* 64 - - - - i}
TodyzXuasnunl 63 - - - _ _
(Q3-13)* 64 - - - - i}
TodyeXuasnunl 63 - - - _ _
(Q3-15) 64 2.63 0.94 1.00 1.56 2.25

YGIG RN GAG R 63 - - - Y _
(R3-7)* 64 - - - S ,
JEIGEEYGRLRT 63 - - - 4 _
(R3-14) 64 3.21 1.27 1.91 1.95 2.30
32 FULAIXE9TE 63 - - X _ _
(R4-2)* 64 - - - - -
33 pha#13Xlodey 63 - - . ; _
(53-6)* 64 - . - - i
AR EIGIGHE 63 - - . ; _
(S3-11)* 64 - - - - -
Hat13xlaudey 63 - - ) ] ]
(53-29)* 64 - - - - -
34 NugTIngXuATNUNL 63 - - - ; _
(lainsnudu)(sa)* 64 - - - _ _
FuSANIXuATHUY 63 - - - ; _
1(S4-1)* 64 - - - - -
FUSANIXuATHUY 63 - - - ; _
1(S4-6)* 64 - - - - -

35 Swndesdnaxndlnan 63 - - - i _
TuBa(T3-1)* 64 - - . ; _
JunJosdnixnglven 63 - - - i _
TuBa(T3-5)% 64 - - . ; _
36 AuiXewEae 63 - - - - _
(T4-1) 64 3.38 1.19 1.75 1.50 2.13
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37 da13Xnzlvanluda 63 - - - ] ]
(U3z-a)* 64 - - - - i}
38 Junyixlnglyd 63 - - - ; ]
(ug-2)* 64 - - - - i}
Funyixinelyd 63 - - - ; ]
(Ug-7)* 64 - - - - _
Funyixinglyl 63 - - - A _
(Ug-11)* 64 - - - 3 ,
39 linsude 63 - - - g _
(UK2-7)* 64 - - - - -
1&]‘1/13’1‘U%E] 63 3.58 0.75 1.08 2.08 2.33
(UK2-8) 64 3.06 2.25 1.38 2.31 2.06
liins1ude 63 - $ - _ ]
(UK9)* 64 - 9 - - _
40 eH13XANR 63 . - ; } i
(V3-4)* 64 - - - - _
Ra#13XANA 63 - - . : _
(V3-7)* 64 - - - - _

41 YoIzNIX8987Y 63 - - - - .
(X4-4) 64 3.68 2.18 1.14 3.14 3.44
42 gesyixius 63 - - - - .
(Ya-3)* 64 - - - - -
FasyixAud 63 - - - - .
(Ya-5)* 64 - - - - -
FasyixAus 63 - - - - _
(Ya-6)* 64 - - - - -
43 dnanssaxledey 63 - - - _ _
(23-2)* 64 - - - - -
Jnsnssaxlodey 63 - - - _ _
(Z3-4) 64 3.00 0.88 1.63 1.69 2.19
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dnsnssaxledey 63 - - - } _

(Z3-8) 64 4.05 0.40 1.60 3.80 3.45
dInsnssaxlodey 63 - - - _ _
(Z3-9)% 64 - - - - -
dnsnssaxledey 63 - - - _ _
(Z3-14)% 64 - - - - -
Insnssaxlodey 63 - . . \ _
(Z3-15)% 64 - - - 3 -
Insnssaxlodey 63 - . . 4 _
(Z3-17)% 64 - - - - -
Insnssaxlodey 63 - . X _ _
(23-22)% 64 - - - - -
dInsnssaxlodes 63 - § : . .
(Z3-26)% 64 - 9 - - -
44 nszlouvioanszlsax 63 - . - _ .
INTNIIA(Z4-15)* 64 - - . _ _
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ATNNANUINT 4 gnuanFuINdevgen oanaen LagyinAunIw

ARIGHIGEIERE

anWgufvanaan

ANWENNIIAMNW

A WON

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Sweet cliff X InINIIA
INTNTIA X 89878
UYALIN X 89878
Sweet Clilff X g3878
In5NTIA X Inaugdfien
Sweet CUff X Aad
InIN55A X Aands
Inusifien X lowdey
Sweet cliff X Taldoy
ABd X FULAY

By X Windu

Aou X lolgey

Aax X ngluanluds
AU X UATWUY 1
Inelws X gegne

AU X 89878
Inelaiuldu X dnsnssa
AU X UATWUL 1
AN X uASIUY 1
Inelyd X uaswuy 1
Aou X nalyd

#9878 X INTNTIA
ULAT X UATHUN 1
Juuas X Wandu
AUy 1X Inelad
89878 X UATNUY 1
UATINUY 1 X 89878
89978 X 1719431
89878 X lolduy
Tolgey X upswuw 1

Toduy X 89879

Sweet cliff X 9nINIIA
INTNTIA X 89878
UPALDIN X 89878
Sweet Clilff X 89878
InsnTsa X lnadfian
Sweet CUff X Aatda
dnsnssA X Auds
Sweet cliff X loigoy
Aol X FuLAS

W1y X WHnaU

Aow X lalduy

Aow X neluanluds
Inelys X gegne

ABl X 8987
Inglousidu X Insnssa
AN X UATWUN-1
Al X wasnug 1
Inelard X uasmuy 1
Aoy X Tnaly)

9878 X INTNIIA
ULAS X UATHUN 1
FJuune X LWanay
uasnuy X nelyd
89878 X UATNUY 1
UATNUY X 89878
89978 X N19431
89878 X lolgey
Tolgey X uasnuul
loldey X 89878
ULAT X 8987

N19#13 X laldey

Sweet cliff X 9n5N35A
INTNTIA X 89878
Sweet Clilff X 89878
InINTIA X Inusifien
Sweet Clff X Agda
Insngsh X Auds
Sweet cliff X loigey
ADN X JULAY

Aou X loduy

Aoy X nglwmanluds
Aol X 83978
Inelduddy X Insnssh
AL X UATWUY 1
Aoy X ngly)

#9878 X INTNTIA
Juuas X lwandu
Tolge X uAsnusl
lolgey X 8987y
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27 3 ifou 27 6 1hou 279 \fiou 3%
T1 AU X / / /
T2 Haraneniils / / / /
T3 dulynulsuén x / / x
T4 duudu / / / /
T5 Al X X X X
T6 A2 X X X X
T7 SRA 31 X X X X
T8 SRA 147 X / / X
T9 SRA 261 / X X X
T10 SRA 273 X / / /
T11 SRA 276 / X X X
T12 SRA 338 X X X X
T13 SRA 528 / / / /
T14 SRA 585 / X X X
T15 SRA 594 / / / /
T16 No. 1082 / X X X
T17 No. 1180 / / / /
T18 No. 1211 X X X X
T19 No. 1269 X / / /
T20 No. 1522 / / /
T21 No. 1678 X X X
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