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Improvement of arabica coffee by hybridization for 24 line between

pure line and hybrid line
WIWUN YT dUBY ATUNT ARTUAT Ywe1yE ey drsadlay

nsAnwUisevesnuanewusgnrandafl 1 (F1) sswinsanewugudt 16-32
fusnewusgnusu yail 1 delsanaduluaniwlsadou

Study the reaction of rust for coffee Arabica hybrid F1 between pure line

and hybrid line Group 1 in Greenhouse

IWUN T dUBY ATUNT ARTUAT YWe1E ey drsadlay

nsAnwUisevesnuanewusganrandafil (F1) szuinsanenugud 33-44
fugnuandadl 6 yad 2 sislsastaduluanmlsaiou

Study the reaction of rust for coffee Arabica hybrid F1 between pure line

And hybrid F6 Group 2 in Greenhouse
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nsAndeniugazi (lu uaz van) wazneds (lu uag aen) 1neds 45-54
nsfndanuuUmeRugwiianangnuaun

The Maternal Line Selection of Chainese Kale, Choy-Sum and Pak-Choy

for Open-pollinated Varieties
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nsnagaunugazt (lu wae o) uaznd1eis (lu waz aen) Tuundslansineg 55-73
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The Open-pollinated Variety Trials of Chainese Kale, Choy-Sum and

Pak-Choy for the Highland Area
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The Selection of Onion Varieties in In- and Off-Season Production
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Reducing Damage of Onion (Allium cepa L.) after Harvesting
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The Selection and Varietal Trial of Hybrid Seed Production

in Chinese Cabbage
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Conservation and Sustainable Use of Cultivated and Wild Tropical

Fruit Diversity: Promoting Sustainable Livelihoods, Food Security

and Ecosystem Services

GURAIRE Tnadine 7303 A3ue1 visma aued  dnsUun uWwIngs

Wisuiguiugngann
giisuAn Indae uuis gisunn

i)
102-118

119-145

146-152

153-184

185-197



N13UFUU TSN U IR TN sHaNRUS SENIeEneWNUTU AuaIeWuganuas 31U 24 gHay

Improvement of arabica coffee by hybridization for 24 line between pure line
and hybrid line
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UNANEa

nlaTINITeUTulTaiugnnesdnlegdsnsnauiug (ddnnuiauinsidenisinens, ain.
2548 - 2556) fanadignanugdalilafinsnauiuguasignanugualidfiong Jelaaiiun1sidelasniside
Usudsaiugnunlagdsnisnauiugsenineaneiugun duateiusgnuad 91U 24 Aray o Audideinuns
wanadedlvi wudn Tud2554 wauld S1uau 19 guan U 2555 wauld §1uiu 8 guay Andu 79.17 way 33.33
Wesidus a1nvianun 24 gy muaiu lnglud 2554 gnansaiiuifeanandnld $1uu 17 Anay 910 19 auay
a < ¢ < 3
ARLUL 89.47 LU3LTUn

ABSTRACT

A breeding programme of Arabica coffee through conventional breeding was carried out to
generate hybrid line. A financial was supported by the Agriculture Research Development Agency
(Public Organization). The project targets to generate all possible crossing pairs but some are still
remain and some was not successfully or no seed was developed. Thus the remaining were under
taken at the Chiang Mai Royal Agricultural Research Center during 2005-2013. The result was successful
in producing many lines of hybrid lines from 24 parents/crossing pairs. As per the 1° activity In 2011, a
success of 19 crossing pairs or 79.17% was generated, however, seed development of only 17 crossing
pairs were collected or 89.47% out of the 24. As per 2" activity, in 2012 a success of 8 crossing pairs
were generated or 33.33% of the total.
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Mune151di Wuiinasugiafididguedan funnin 50 Uszmediugnnusiensdd wdufiwndnves
Uszna Tussmsdlumanalan nisdeveniuduiiaessosiniduuarseldvestssannit 50 Ussina
Fuogfuniul (@sun, 2532 ; De Geun, 1973 ; Monaco, 1977) ¥ 2553 udulifulidudunmsudstulund
natalanvesiyniul s n1silanatnduainiunateldlunnisAasedeu  (AFTA) auui
AuznIIIMIUlBBuazUH LTI BN uAsiina gl iiliAakanssnudeinunanafgnnulladad uay
nMulens1dfdiflegannndt 25,000 aaFeu ﬂa%uwumﬂaﬂmLLWWUiummwumaﬂmLiaaS] Luaamﬂums
‘1J3°uLUaaulﬂﬂgﬂwwumuaumﬂwammmu g19NITT T menﬂsuum’maﬁﬂsﬂmqmm Tul 2552 fiud
Ugnnulanasndeysvann 384,146 13 Duiuilnandn 365337 15 Taoununlstag 93 Weoddus
way Munlensndin 7 wWeddud  wanded 2551/52 feusened 56,315 fu iHunulsdadn 52,208 du
AUN®151001 4,107 §u dauﬂ%mmmmé’aamﬂ%’mEJTuUssmﬂﬁumiﬁmgﬁunﬂq Y Uszuraw 10
Wosidusdalut 2551/52 filmnudesnsldas 68,000 &y wWnduand 2550/51 6,200 sfu ynlaidinig
AflunsndsliifismetulSunamnudenslduds Tenafiondnnisyauniurazansiuiuaaiosq 919
Aatu delianunsadediulssmalangelny Wy deauw wiodulali@eld 1 esnaniumsaininde
Yaslnefivsunansndnreutadostszana 0.7 wWesiudvewandnlan Usenaududununisndnuesinegs
nMiwszmadieuty  sufunainanussansamnisnaniifiyvmnanGesesiugnuniléugn msuFoR
auasnuiilignioauazaunnlilsinsgusueudeinisvesssnugnanngsy

mLW\Imiﬂﬁﬁﬁayﬂusza Rubiaceae Ju tetraploid &l Chromosome 2 n = 44 ; self-fertile (Krug &
Carvalho, 1951 ; Rodrigues Jr. et. al., 1975) fuuntunlensndidsdiunuevansiug esnnuauiatedls g
uanesluannunlsdad uwogslsfinu nuerndfiiefiduduautraiusifluanmsssund faud 1-
10 % F9tuagiuiuiuasniunersdfudasiugiantosunandnafuly (Van der Vossen, 1985) fatusug
nunFadutadonisudniidfay mLLWmiWGﬁWﬁmwmﬂiUQﬂagji?l"’;”LUﬁmméauua&iakmwaﬁu Vlinange
anasdsrareUSinanananteUnAduinamegudimunadnvuzvesiug uimuvaInratemaiuiugn Ty
Heglutinudnda Sudoustlevidenafiuuszansamnisuanfisnundadufioviduuleueuiulasaia
msndnvesiguialdlidud  Feduiewionaundoulumstmundudnuiliianuauysaitsssuun
grsmansvaInsEItnuasLazavnsal  Ssnfudesdinsideusuuseiugnuislstaduazensidfess
soillos Lilovensgruiugnssulvidemannvaredmiuldiiul ssavsamnsuasliansoudeduiuusemne
Anansedulsegredsdy
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1. fume- LLuwuﬁmLLWa’li’mm mawumm U 9 Wuﬁ A® Bourbon, Caturra, Mundo Novo, Catuai,
Cioiccie, SL6, SL28, SL34 uay K7 mawuqqmau U 5 Wuq Ao H528/46 ML2/10-29-65-23, H420/9

ML2/4-78-62-26, Catimor CIFC7963-51-7, Catimor CIFC7963-661-36 gy Catimor CIFC7963-13-28
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1

H 528/46 ML2/10-29-65-23

SL 6

2 H 528/46 ML2/10-29-65-23 Catuai Amarelo
3 H 528/46 ML2/10-29-65-23 Caturra Vermelho
4 H 528/46 ML2/10-29-65-23 Caturra Amarelo
5 H 528/46 ML2/10-29-65-23 Mundo Novo
6 H 528/46 ML2/10-29-65-23 Cioiiccie
7 H 420/9 ML2/4-78-62-26 Catuai Amarelo
8 Catimor CIFC 7963-13-28 Mundo Novo
9 Catimor CIFC 7963-661-36 Cioiiccie
10 Catuai H 528/46 ML2/10-29-65-23
11 Bourbon H 528/46 ML2/10-29-65-23
12 Bourbon H 420/9 ML2/4-78-62-26
13 Caturra Vermelho H 528/46 ML2/10-29-65-23
14 Caturra Vermelho H 420/9 ML2/4-78-62-26
15 Caturra Vermelho Catimor CIFC 7963-13-28
16 Caturra Amarelo H 528/46 ML2/10-29-65-23
17 Caturra Amarelo H 420/9 ML2/4-78-62-26
18 Caturra Amarelo Catimor CIFC 7963-13-28
19 K7 H 528/46 ML2/10-29-65-23
20 K7 H 420/9 ML2/4-78-62-26
21 K7 Catimor CIFC 7963-13-28
22 H 528/46 ML2/10-29-65-23 SL28
23 H 420/9 ML2/4-78-62-26 SL28
24 SL34 Catimor CIFC 7963-13-28
2. Ka0ANARDY 7. 9aNTEANY
3. Alcohol 75 % 8. 14
4. Forcep 9. Tag + Auda 2b
5. U1nn1 permanent 10. udalunseany + aadunszan
6. iy 11. vy
FW/Antuns
Ugnsunuiguasllulsadeuindsayssnenatainla sudradumdieden uazuvanigllsadou
Huvies 9 vesusazguay nswaiugazisutiafoumeuieunenuiu 3-4 Yu lutiad Tasesiifivazess

wnasiag (Meunsnuiu 1-2 1) 1Ay 24 vu. Tugdiivazesunas TdRwvuadua 5 Aveu
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NaN1MAARIAT Il

nsHANWUgNILWe1510An

nMsUFuUseugnunlae IS snauiugsenisaeiusuiiuaneiugannan Tud 2554 vinswaule
11U 19 ARE Mnvianua 24 anan Anidu 79.17 Wedidud Tasansaifiuifeald S1uau 17 guau Liesan
Caturra Amarelo X H 528/46 ML2/10-29-65-23 uay K7 X H 420/9 ML2/4-78-62-26 Ha3394n8UgN lWs12gn
WapsauUTYans TagsuiunennunfiviinsNan 3,114 aon waudn 2,045 na Anlu 65.67 Weodidudues
mawaufn , Sruuiudeniundld 1,525 whn Aadu 52,00 Wediudvesmaiuife | dwiinuananan 2,285
n%a, dmiinusis 450.88 ndu Tuileady wuin ﬁ@jwamﬁﬁﬁummLuﬁm‘lmmmﬁﬁuﬁﬁmﬁaﬂ (F1wnuda/100 n¥u #
N1 400 WiA) 91U 14 Anay IneflTuiuwdnegsening 300.00 - 356.39 win/100 n3u laun H 528/46
ML2/10-29-65-23 X SL 6 (B.C.), H 528/46 ML2/10-29-65-23 X Catuai Amarelo (B.C.), H 528/46 ML2/10-29-
65-23 X Caturra Amarelo (F1), H 420/9 ML2/4-78-62-26 X Catuai Amarelo (F1, B.C.), Catimor CIFC 7963-
661-36 X Cioccie (F1) , Catuai X H 528/46 ML2/10-29-65-23 (F1), Bourbon X H 528/46 ML2/10-29-65-23
(F1), Bourbon X H 420/9 ML2/4-78-62-26(F1), Caturra Vermelho X H 528/46 ML2/10-29-65-23 (F1),
Caturra Vermelho X H 420/9 ML2/4-78-62-26 (F1, B.C.), Caturra Vermelho X Catimor CIFC 7963-13-28
(B.C.), Caturra Amarelo X H 528/46 ML2/10-29-65-23 (F1), Caturra Amarelo X H 420/9 ML2/4-78-62-26
(F1, B.C.), Caturra Amarelo X Catimor CIFC 7963-13-28 (F1), K7 X H 420/9 ML2/4-78-62-26 (F1), SL34 X
Catimor CIFC 7963-13-28 (F1) uazgnanfidvunmdaidnnindvidnden s1uiu 3 Auay léun H 528/46
ML2/10-29-65-23 X Caturra Vermelho (F1) , Caturra Amarelo X Catimor CIFC 7963-13-28 (B.C.) iag K7 X
H 528/46 ML2/10-29-65-23 (F1) (57971 1)

davsunisnan asedl 2 T 2555 Mnsuanld S1uau 8 guaw ndenun 24 guay Andu 3333
Wedldud ileaaninasmng uazgniiiuan vinlilsaSeusune wiiiugnunensdininnudone wad
aresunn dealifuniuingalnsy anisuanmnentieeas unsdunlifinaneniae inlianunsonauiug
monldtosas TnesuiunonnILNAvinnsNa 1,532 aon waufin 977 wa antdu 63.77 Wesliudveenisnay
. SnuEanundld 1,514 wde Aadu 89.46 WeddudvasmsiAuiien | dmidnuananan 1,931 ndu
hwiinus 320,30 n¥u Tuesiumudn guaniifvunaudalamudiidaden ($1uauidn/100 nu it 400
WaR) 91U 1 ey Ae Bourbon X H 528/46 ML2/10-29-65-23 (B.C.) Inefidnuiuuanmiifiu 314.41 wie/
100 ¥y wazguaniflvuawdndnninduiddnden $1utu 8 guan leun Tnefduiumnogsening 417.73 -
519.71 W&n/100 n5u oA H 528/46 ML2/10-29-65-23 X SL 6(F1,B.C.) , H 528/46 ML2/10-29-65-23 X
Catuai Amarelo(B.C.) , H 420/9 ML2/4-78-62-26 X Catuai Amarelo (B.C.) , Catuai X H 528/46 ML2/10-29-
65-23 (F1) , Bourbon X H 528/46 ML2/10-29-65-23 (F1) , Bourbon X H 420/9 ML2/4-78-62-26 (F1, B.C.) ,
K7 X H 528/46 ML2/10-29-65-23 (B.C.) , K7 X Catimor CIFC 7963-13-28 (B.C.) (G]’]i?ﬂ‘ﬁl 2)
nswnzmdaniune1sdingnuas

Mnnsiudunsnzadanuignuan ased 17 2554 $1uau 1,525 wia w quditoinuninans
Fodlval wudn wlanusanssasenuazanunsndieasugnld S1uu 548 du Andu 35.93 Wedldud iilesann
FundrnumiAnlsauinnefiu (damping off) dewalviifundniuniisenmendsandreuan 2 ifeu 1w 420
fu Anudu 76.60 Wosidud (319l 3) MamngiwBagnuay adedl 2 T 2554 S1uau 1,514 whe o Audide
nwAsnalndeslud nudn wianiunaiuisasenuazaiunsageasugnla 31uau 1,461 du Amdu 96.50
Wesidud uazdiundnuniiisennendsandreugn 2 Weu S1uau 1,230 du Andu 84.19 Wesdudmseiia)
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. . . < . U
, PIUIUADA FUIUNG - FUIUNG % NNSNAU AU v . Y o o
ARG e e w e w e 4 % NISARND 4 e 4 o WINUNEA  UINUNLLIAS LWae/ U
v AUBINUT X AUNDNUT NN NG AN ANALAY 1Ne2 AR o -
7 ) ) Y o . (%) g.- < (nFu) (nFu) 100g LA
wug(non) (Na) W8 (WA) (%) (Luan) o !
(t11dm)
1 H 528/46 ML2/10-29-65-23 X SL 6 F1 - - - - - - - - -
H 528/46 ML2/10-29-65-23 X SL 6 B.C. 267 221 82.77 112 51.00 155 285.10 46.71 331.83
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo F1 - - - - - - - - -
H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 68 60 88.24 9 15.00 14 20.00 3.94 355.33
3 H 528/46 ML2/10-29-65-23 X Caturra Vermelho F1 63 28 44.44 2 7.00 2 1.20 0.30 666.67
H 528/46 ML2/10-29-65-23 X Caturra Vermelho B.C. - - - - - - - - -
4 H 528/46 ML2/10-29-65-23 X Caturra Amarelo F1 7 36 46.75 29 81.00 34 45.00 9.56 355.65
H 528/46 ML2/10-29-65-23 X Caturra Amarelo B.C. - - - - - - - - -
5 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 158 152 96.20 50 33.00 98 135.00 30.40 322.37
H 420/9 ML2/4-78-62-26 X Catuai Amarelo B.C. 112 53 47.32 25 47.00 a5 80.00 13.32 337.84
6 Catimor CIFC 7963-661-36 X Cioccie F1 250 195 78.00 148 76.00 213 336.70 67.11 317.39
Catimor CIFC 7963-661-36 X Cioccie B.C. - - - - - - - - -
7 Catuai X H 528/46 ML2/10-29-65-23 F1 178 116 65.17 10 9.00 15 16.90 4.30 348.84
Catuai X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - -
8 Bourbon X H 528/46 ML2/10-29-65-23 F1 259 161 62.16 93 58.00 147 229.50 44.08 333.48
Bourbon X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - -
9 Bourbon X H 420/9 ML2/4-78-62-26 F1 117 71 60.68 53 75.00 82 132.00 25.77 318.20
Bourbon X H 420/9 ML2/4-78-62-26 B.C. - - - - - - - - -
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i o ﬁwuuﬂimaﬂ UIUNE % rvsfinna aﬁwmzmﬁa % ﬂjiLﬁ‘U ﬁwuju Hrtinn ﬁ:ﬁiﬁﬂ f;;;? e
v FULLAUG X AUNDWUS anway  NUWNTNEY AL ALHTLAY LAEn LWan . LA
i ~ « ) nug(een) (Wa) o) R () (%) (W) (3w (") wfg g
) (am)
10 Caturra Vermelho X H 528/46 ML2/10-29-65-23 F1 187 144 77.01 68 47.00 97 121.00 27.22 356.36
Caturra Vermelho X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - -
11 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 92 57 61.96 43 75.00 50 65.20 14.26 350.63
Caturra Vermelho X H 420/9 ML2/4-78-62-26 B.C. 21 15 71.43 7 47.00 9 15.00 3.00 300.00
12 Caturra Vermelho X Catimor CIFC 7963-13-28 F1 - - - - - - - - -
Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. 266 145 54.51 119 82.00 153 206.00 42.93 356.39
13 Caturra Amarelo X H 528/46 ML2/10-29-65-23 F1 113 43 38.05 - - - - - - NAT
Caturra Amarelo X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - -
14 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 41 30 73.17 20 67.00 37 53.00 11.15 331.84
Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. 145 141 97.24 90 64.00 135 185.00 41.92 322.04
15 Caturra Amarelo X Catimor CIFC 7963-13-28 F1 142 64 45.07 37 58.00 41 59.00 11.67 351.33
Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. 105 105 100.00 39 37.00 58 81.00 13.26 437.41
16 K7 X H 528/46 ML2/10-29-65-23 F1 36 11 30.56 7 64.00 10 14.00 2.47 404.86
K7 X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - _
17 K7 X H 420/9 ML2/4-78-62-26 F1 46 20 43.48 - - - - - - NAT
18 K7 X Catimor CIFC 7963-13-28 B.C. 123 54 43.90 32 59.00 a5 86.20 13.49 333.58
19 SL34 X Catimor CIFC 7963-13-28 F1 248 123 49.60 66 54.00 85 118.00 24.02 353.87
Total 3,114 2,045 65.67 1,059 52.00 1,525 2,285 450.88 361.23
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, IUIUADA PUIUNA - PIUIUNA % NITHAU U y UINRUN «
ANEN o o v e o % N1TRANA e o < UINRUNERN o LR/ WY
g AULLNUG X AUNDNUG anNaEw NG AN ANALAY LAY LUAR o IV
7 ' ) ¥ o . (%) g,- - (n3w) . 100g 199
wug(man) (va) 1N (W) (%) (Luan) (n3w) ° !
(11dn)
1 H 528/46 ML2/10-29-65-23 X SL 6 F1 152 91 59.87 76 83.52 135 168.33 27.87 484.39
H 528/46 ML2/10-29-65-23 X SL 6 B.C. 133 83 62.41 75 90.36 130 166.67 27.51 472.56
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo F1 - - - - - - - - -
H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 120 82 68.33 68 82.93 119 150.33 24.87 478.49
3 H 528/46 ML2/10-29-65-23 X Caturra Vermelho F1 - - - - - - - - -
H 528/46 ML2/10-29-65-23 X Caturra Vermelho B.C. - - - - - - - - -
a H 528/46 ML2/10-29-65-23 X Caturra Amarelo F1 - - - - - - - - -
H 528/46 ML2/10-29-65-23 X Caturra Amarelo B.C. - - - - - - - - -
5 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 - - - - - - - - -
H 420/9 ML2/4-78-62-26 X Catuai Amarelo B.C. 151 83 54.97 73 87.95 129 162.15 26.84 480.63
6 Catimor CIFC 7963-661-36 X Cioccie F1 - - - - - - - - -
Catimor CIFC 7963-661-36 X Cioccie B.C. - - - - - - - - -
7 Catuai X H 528/46 ML2/10-29-65-23 F1 133 78 58.65 70 89.74 125 155.30 25.70 486.38
Catuai X H 528/46 ML2/10-29-65-23 B.C. 118 68 57.63 61 89.71 116 135.15 22.34 519.25
8 Bourbon X H 528/46 ML2/10-29-65-23 F1 126 75 59.52 69 92.00 122 152.90 25.30 482.21
Bourbon X H 528/46 ML2/10-29-65-23 B.C. 107 73 68.22 67 91.78 7 146.95 24.49 314.41
9 Bourbon X H 420/9 ML2/4-78-62-26 F1 123 81 65.85 75 92.59 115 166.29 27.53 417.73
Bourbon X H 420/9 ML2/4-78-62-26 B.C. 112 83 74.11 76 91.57 145 167.50 27.90 519.71
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M19199 2 NSHANTUSTENINEENUEW Auaneiudgnuay Ass 2 U 2555 (sis)

g o ’«j’wmzﬂaﬂ FIUIUNA % msfona aﬁwmzwia % ﬂjiLﬁ‘U ﬁuiau Hrtinn ﬁ:ﬁiﬁﬂ f;;;? e
o AULUNUG X AUNDWUG ARIAGEY AANREL AR AAALNU A8 LR o L9
i « « ) Wug(een) (W) (%) e () (%) (W) (3w (") 103g g
' (1wdn)
10 Caturra Vermelho X H 528/46 ML2/10-29-65-23 F1 - - - - - - - - -
Caturra Vermelho X H 528/46 ML2/10-29-65-23 B.C. - - - - - - - - -
11 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 - - - - - - - - -
Caturra Vermelho X H 420/9 ML2/4-78-62-26 B.C. - - - - - - - - -
12 Caturra Vermelho X Catimor CIFC 7963-13-28 F1 - - - - - - - - -
Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. - - - - - - - - -
13 Caturra Amarelo X H 528/46 ML2/10-29-65-23 F1 - - - - - - - - R
14 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 - - - - - - - - R
Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. - - - - - - - - -
15 Caturra Amarelo X Catimor CIFC 7963-13-28 F1 - - - - - - - - R
Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. - - - - - - - - -
16 K7 X H 528/46 ML2/10-29-65-23 F1 - - - - - - - - _
K7 X H 528/46 ML2/10-29-65-23 B.C. 133 89 66.92 81 91.01 146 178.95 29.64 492.58
17 K7 XH 420/9 ML2/4-78-62-26 F1 - - - - - - - - -
18 K7 X Catimor CIFC 7963-13-28 B.C. 124 91 73.39 83 91.21 155 181.85 30.29 511.72
19 SL34 X Catimor CIFC 7963-13-28 F1 - - - - - - - - -

Total 1,532 977 63.77 874 89.46 1,514 1,931.87 320.3 471.67




137197 3 MainzdanuleSfgnuay asd 19 2554
SuuLda (Wan) Ui (Fu)
G Fuwiiug X Aunewug GANGEY g Wanden % AIIUIDN ﬁﬁwaaqqn J0AN"Y % FOARNY

(wén) (3éin) (%) () () (%)
1 H 528/46 ML2/10-29-65-23 X SL 6 F1 - - - - - -

H 528/46 ML2/10-29-65-23 X SL 6 B.C. 155 29 1871 29 22 75.86
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo F1 - - - - -

H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 14 12 85.71 12 10 83.33

3 H 528/46 ML2/10-29-65-23 X Caturra Vermelho F1 2 2 100.00 2 0 0.00
H 528/46 ML2/10-29-65-23 X Caturra Vermelho B.C. - - - - - -

a H 528/46 ML2/10-29-65-23 X Caturra Amarelo F1 34 2 5.88 2 1 50.00
H 528/46 ML2/10-29-65-23 X Caturra Amarelo B.C. - - - - - -

5 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 98 80 81.63 80 aq 55.00
H 420/9 ML2/4-78-62-26 X Catuai Amarelo B.C. 45 - - - - -

6 Catimor CIFC 7963-661-36 X Cioccie F1 213 8 3.76 8 5 62.50
Catimor CIFC 7963-661-36 X Cioccie B.C. - - - - - -

7 Catuai X H 528/46 ML2/10-29-65-23 F1 15 9 60.00 9 a da.44
Catuai X H 528/46 ML2/10-29-65-23 B.C. - - - - - -

8 Bourbon X H 528/46 ML2/10-29-65-23 F1 147 80 54.42 80 64 80.00
Bourbon X H 528/46 ML2/10-29-65-23 B.C. - - - - - -

9 Bourbon X H 420/9 ML2/4-78-62-26 F1 82 19 23.17 19 16 84.21
Bourbon X H 420/9 ML2/4-78-62-26 B.C. - - - - - -
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1 Y 2554 (s@)

o @ <@
UIULUAR (LUAR)

FIUIUAY (A1)

el Fuuaig X dumiotus gnea g \Wanaen % A148N Néneasa 50AAE % S0ANTE

(wén) (wdn) (%) () (i) (%)

10 Caturra Vermelho X H 528/46 ML2/10-29-65-23 F1 97 a5 46.39 a5 36 80.00
Caturra Vermelho X H 528/46 ML2/10-29-65-23 B.C. - - - - -

11 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 50 37 74.00 37 34 91.89
Caturra Vermelho X H 420/9 ML2/4-78-62-26 B.C. 9 - - - - -
12 Caturra Vermelho X Catimor CIFC 7963-13-28 F1 - - - - - -

Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. 153 29 18.95 29 29 100.00
13 Caturra Amarelo X H 528/46 ML2/10-29-65-23 F1 - - - - - -
Caturra Amarelo X H 528/46 ML2/10-29-65-23 B.C. - - - - - -

14 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 37 26 70.27 26 22 84.62

Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. 135 58 42.96 58 a6 79.31

15 Caturra Amarelo X Catimor CIFC 7963-13-28 F1 41 5 12.20 5 3 60.00

Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. 58 55 94.83 55 46 83.64

16 K7 X H 528/46 ML2/10-29-65-23 F1 10 7 70.00 7 5 71.43
K7 X H 528/46 ML2/10-29-65-23 B.C. - - - - - -
17 K7 X H 420/9 ML2/4-78-62-26 F1 - - - - - -
K7 X H 420/9 ML2/4-78-62-26 B.C. a5 - - - - -
18 K7 X Catimor CIFC 7963-13-28 F1 85 - - - - -

K7 X Catimor CIFC 7963-13-28 B.C. 97 1 1.03 1 1 100.00

19 SL34 X Catimor CIFC 7963-13-28 F1 50 aq 88.00 a4 32 72.73
SL34 X Catimor CIFC 7963-13-28 B.C. - - - - - -

Total 1,525 548 35.93 548 420 76.64
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Suuba (118a) Ui (Fu)
G Fuwiiug X Aunewug GANGEY g Wanen % AIIUIDN ﬁ”waaqqn J0AN"Y % FOARNY
(wén) (wéan) (%) () (1) (%)
1 H 528/46 ML2/10-29-65-23 X SL 6 F1 135 132 97.78 132 125 94.70
H 528/46 ML2/10-29-65-23 X SL 6 B.C. 130 125 96.15 125 118 94.40
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo F1 - - - - - -
H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 119 116 97.48 116 94 81.03
3 H 528/46 ML2/10-29-65-23 X Caturra Vermelho F1 - - ) - - -
H 528/46 ML2/10-29-65-23 X Caturra Vermelho B.C. - - ) - - -
a4 H 528/46 ML2/10-29-65-23 X Caturra Amarelo F1 - - ) - - -
H 528/46 ML2/10-29-65-23 X Caturra Amarelo B.C. - - ) - - -
5 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 - - B - - -
H 420/9 ML2/4-78-62-26 X Catuai Amarelo B.C. 129 126 97.67 126 111 88.10
6 Catimor CIFC 7963-661-36 X Cioccie F1 - - B - - -
Catimor CIFC 7963-661-36 X Cioccie B.C. - - ) - - -
7 Catuai X H 528/46 ML2/10-29-65-23 F1 125 120 96.00 120 86 71.67
Catuai X H 528/46 ML2/10-29-65-23 B.C. 116 113 97.41 113 110 97.35
8 Bourbon X H 528/46 ML2/10-29-65-23 F1 122 118 96.72 118 95 80.51
Bourbon X H 528/46 ML2/10-29-65-23 B.C. 7 67 87.01 67 5 7.46
9 Bourbon X H 420/9 ML2/4-78-62-26 F1 115 110 95.65 110 83 75.45

Bourbon X H 420/9 ML2/4-78-62-26 B.C. 145 142 97.93 142 136 95.77
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a
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2 ¥ 2555 (58)

o @ <@
UIULUAR (LUAR)

FIUIUAY (A1)

{ v

il Fuusiug X Aunanug anweiyl g Wanden % AINUIDN Néeadng J8AN"Y % F9AMNY
(wén) (wdn) (%) () (i) (%)
10 Caturra Vermelho X H 528/46 ML2/10-29-65-23 F1 - - - - - -
Caturra Vermelho X H 528/46 ML2/10-29-65-23 B.C. - - - - - -
11 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 - - - - - -
Caturra Vermelho X H 420/9 ML2/4-78-62-26 B.C. - - - - - -
12 Caturra Vermelho X Catimor CIFC 7963-13-28 F1 - - - - - -
Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. - - - - - -
13 Caturra Amarelo X H 528/46 ML2/10-29-65-23 F1 - - - - - R
Caturra Amarelo X H 528/46 ML2/10-29-65-23 B.C. - - - - - R
14 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 - - - - - -
Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. - - - - - _
15 Caturra Amarelo X Catimor CIFC 7963-13-28 F1 - - - - - -
Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. - - - - - -
16 K7 X H 528/46 ML2/10-29-65-23 F1 - - - - - -
K7 X H 528/46 ML2/10-29-65-23 B.C. 146 142 97.26 142 122 85.92
17 K7 X'H 420/9 ML2/4-78-62-26 F1 - - - - - _
K7 X H 420/9 ML2/4-78-62-26 B.C. - - - - - _
18 K7 X Catimor CIFC 7963-13-28 F1 - - - - - -
K7 X Catimor CIFC 7963-13-28 B.C. 155 150 96.77 150 145 96.67
19 SL34 X Catimor CIFC 7963-13-28 F1 - - - - - _
SL34 X Catimor CIFC 7963-13-28 B.C. - - - - - _
Total 1,514 1,461 96.50 1,461 1,230 84.19
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Study the reaction of rust for coffee Arabica hybrid F1 between pure line and

hybrid line Group 1 in Greenhouse
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Haqtulsasiaiy Sediannnanide Hemileia vastatrix B.& Br. lévianuidsmeseniuensdily
wUadNYRINTBENNTULTE A1NIASINTIIUSUUTIUgNMUueIsTMlee B snauiug (@rdnanwimuiniside
NNWAS, @IN. 2548 — 2556) LaRn1sHaNTUENILNTIWIULIN LLaxmﬁffjwauﬁwanﬁmﬁlﬁmﬁmLL'S‘hLLazLWié’ﬂajﬁ
nsnaaeulisenelsasiatiy Faladlasnsife@nwugiseiniunersdnidelsasaty 2 lasinis lng
TasamsfnwufAzenvesnurlaneiusgnuandanl 1 (F1) sewinsanesiudust fuamewuggnnean yafl 1 delsam
afuluanmilsadou duunsUgnidesatuuuluresiuniun fovun 24 guau $1uam 1,650 du Tnsnsugn
osadu $1uu 3 afe IULLGiazﬂ%’jﬂﬁUQﬂL%@ﬁmimﬂﬂﬂ’igLﬁuﬂ’lﬂﬁﬂiiﬂi’lﬁﬁu 3 a1 Ao 30 Yu , 45 Yu uay
60 fu n¥smsUgnidesaiuuwazunie 24 Falus wui1 ndaudseAunainlsasaiy fursedu 0 , 1 ua
2 druluszdu 3 wae 4 linwunisiialsalunneuay annasinisussdu 5 sgau fe szau 0 Widulsa 0
Wesdud dumulse , seau 118ulsA 0 < X < 25 wWasidud dumulsauiunans, szau 2 Wulse 25 < X <
50 Wasus | seeu 3 1 0ulsa 50 < X < 75 Wasidus Aaudnaaulenalse wazseau 4 1ulse 75 < X < 100
Wesiud deuuasialsn annisgnide adsil 1 1dduandiliifulsamadu sefu 0 S1uru 3 duaw Hud
Caturra Amarelo X Catimor CIFC 7963-13-28 (B.C.) 94.74 Wa$idusl , H 528/46 ML2/10-29-65-23 X SL 6
(B.C.) 87.50 Wasidud uaz H 528/46 ML2/10-29-65-23 X Catuai Amarelo (B.C.) 80.00 \Uasldus audfu
asft 2 Idananiiliifulsnstadu sedu 0 $1uau 4 guan éuA K7 X H 528/6 ML2/10-29-65-23 (F1) 100.00
wWasidud , SL34 X Catimor CIFC 7963-13-28 (F1) 86.96 1Wosiiud , H 420/9 ML2/4-78-62-26 X Catuai
Amarelo (F1) 86.36 Wo$idud waz Catura Amarelo X H 420/9 ML2/4-78-62-26 (B.C.) 82.76 \osiiud
paddu wagnstgnide adadt 3 Iddnauilaidulsasatiy sedu 0 1uau 1 duau WuA Catuai X H 528/46
ML2/10-29-65-23 (B.C.) 76.36 \Uosiius

ABSTRACT
Rust disease causes by Hemileia vastatrix B&Br. is a major serious disease in Arabica coffee
production in the North of Thailand. A result of the phase-I- breeding programe of Arabica coffee
(2005-2013) was successful in producing many lines of F1-hybrid in order to coping up such serious
disease which financial was supported by the Agriculture Research Development Agency (Public
Organization). However, the trial of those that were crossed with inbred line that resistance to rust

has not yet been done. Study on the reaction of rust for coffee Arabica hybrid F1 between pure line
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and hybrid line Group 1 in Greenhouse was therefore, carried out under screen house conditions at
the Chiang Mai Royal Agricultural Research Center. Inoculation of Hemileia vastatrix B&Br to the 16
crossing lines totaling of 508 coffee trees at 3 times per plant were undertaken. The evaluations of
crop performance/resistance were observed immediately after 24 hour of incubation at 30, 45, and 60
days after the rust have been inoculated to the plant. Score cards for disease incident observation
were set up as 0 to 4 indicating as 0 is 0% of rust disease incident or rust resistance, 1 is 0-<25% rust
disease incident, 2 is 25-50% rust disease incident, 3 is <50-75% rust disease incident, and 4 is <75-
100% of rust disease incident or susceptible, respectively.

Results reveal that at the 1 observation, every crossing lines show only 0, 1, and 2 score cards
or shown moderately rust symptom. Out of these, there are 3 crossing lines were expressed at 0
score cards which is relatively resistance or no any of disease incident e.g. Amarelo X Cartimore CIFC
7963-13-28 (B.C.) 94.74%, H 528/46 ML2/10-26-65-23 X SL 6 (B.C.) 85.50% and H52/46MLS/10-29-65-23
X Catuai Amarelo (B.C.) 80%, respectively. At 2" observation, there are 4 of crossing lines that were
expressed of no any rust disease incident at 0 score cards e.g. the crossing lines between K7 X H
528/46 ML2/10-29-65-23 (F1) 100%, SL34 X Catimore CIFC 7963-13-28 (F1) 86.96%, H420/9 ML2/4-78-
62-26 X Catuai Amarelo (F1) 86.36%, and Caturra Amarelo X H 420/9 ML2/4-78-62-26 (B.C.) 82.76%,
respectively. Whereas for the last 3" observation, there is only 1 of crossing lines that is Catuai X H
528/46 ML2/10-26-65-23, that was expressed at O score cards of no any rust at 76.36% disease

incident.
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ngundsugnnunvesigaisuiniin Ussmadudelul wa 2413 wagdulaiidelul wa. 2419 vdandud
izmmL%’ﬁ@jLma'ailqﬂﬂﬁLLWiuﬂizLMﬂLLaULLaw%m JsenAUsIFa W.A. 2513 (Haarer, 1956 ; Monaco, 1977 ;
Rodrigues Jr. et. al., 1975 ; Wellman, 1961) UszmmwﬂaﬁaﬁﬁlﬂuﬂizmmmﬁwaﬁiiﬂiwaﬁuiﬁLﬁi’fﬁgijdwqﬂ
Al (Op de Laak, 1986) UizmﬂmaléﬁjﬂmLLWmiﬂﬁﬁWLi’thQﬂmﬁmﬁiﬂ 2393 laenszans wadus (asal)
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Wedlvy uazannfinaassiivaiuneeyiwe Jawinnmn seunialsasaluszuin vilidunudiulvgnie (@3l
2529 : 910501, 2529) AUNTLIAT WA, 2517 nsudynsineashasuiuyalizlasinisvas aeldainy
PIYLMRVBINTENTIUNYATUTEINAaNIFINTNT (USDA) ladndanungnuas Hibrido de Timor Derivative
(HDT Derivative) §371 2 §1u7u15 ANHEAY LLamjmamﬁ'u 9(Non HDT Derivative) 8n 11 dwau u1uUgnlilu
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Gfgnuau HDT Derivatives ngusiug Cavimor #27 6 91w 2 @redu TéuA HA20/9 ML 1/3 KW 54
way H 420/9 ML 2/1 KW 82 Faaganunsathluneaeuuaziviouidieuiielilsiugiiay iiusuugiiilul 2558
soly udmnmmanuaevsduiugnssuiegluuTinastn fudeusslonidensifiuusyAnsnmmananii
nunFadufiondsluuloveusulasadumssdnvessguialdliiud - FafufewTeueundeulunisiaun
audnunlsifianuauysaifsssuunugnsmansvaansgnTunwnsavannsal Sssndudesiimaiseuulge
fugniunerdieeeiiles
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YanaunsaluazdFaiiung
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1. Auugniun wuasdu 2 ngu leun
1.1 N5 0MRUgWIA 91wau 9 Wug taun
1.1.1 Bourbon
Snwauziau ; fuie wlouse damse Aaluaingane 45 esmfuadiu senvielugoudnulngdiden
fod lulwgjnin Typica Wdntey sennenuaskaliuAeIth HAKGNE MUMUseINTSERnuimglafnIiug
Typica SEmAnNAUnOL (Krug & Carvalho, 1951 ; Jone, 1956)
anwazes : ldimuniuselsasiady race Il ivudeanimenarudu Tanuauuss
1.1.2 Caturra
Snwaiziau ; fuite NFHLAN aﬂwmvmuuavmqwmLaﬂaﬂmmumaau 1 ﬂ deyanwaldu Cr
wae or \ludnwazauanysal (Complete dominance) YauazUdosuasanfu waziausdunn Sauaudeunn
Tunte Tulngiddendu Tugeudiddendy Tarsnunawiadn dnsfienaisiniund nandnas
Snwauzdon : 1siulnd1 mnineenits souweredesiaiiuunn
1.1.3 Mundo Novo
ANYAZIAY : AUADINT 1019 nadune inandngs wanlivwnlng
ANWALADY : BaUWBRBLsASIATY race I (Sreenivasan, 1971 ; Rodrigues Jr. et. al.,1975)
1.1.4 Catuai
dnwauziay : Snvuzduiade dedu milowius Caturra winsswiuudausuadlinondngeni
wileutug Mundo Novo veulurumufiuuazennni liwueiniseeaurianie ileigidulaluanimugniilsl



[y

Wangaw Nunusean miTauazduusaldd Sszuusnd nuuds wiedvuelug) waanfivdes iduiugad
iﬁ%ﬁ@ﬁﬁﬁuﬁwﬁwawszLVIF]‘USW% (Carvalho and Monaco,1972 in Eskes and Carvalho, 1983)

dnwazRas : Fosn1sguadnuunnniiun novauewiatgs seuseroidosiada race |

1.1.5 Cioiccie

anwaza : nunuselsasaly Jguiuniulsasatiy SHA,5 (ngu Type )

dnunizdion : nanAnd seuloselsaTatylunUamaaesdiyuna

1.1.6 SL6

ANYAZIAY | NaNARF WARTvUAMEY Fuge MULAY duvnusielsasaliy race |l

dnwazden : nandnm wuwdnidsusisiaunfiunn (Misshapen bean)

1.1.7 SL28

dnwnziau : windvuelug) (46 % AA) wlndganmiiian Tunie vengeudneuns fdnvus
FUED NULAS ﬁﬂmmwmi%mzﬁwam%m LLazﬁﬁqmiuﬂzjm SL (Jone, 1956 ; Walyaro, 1983) figuduniuls
AEtY SH5

dnwnizdon : nandns

1.1.8 SL34

dnwniziay : nardauazaunmAinnelFannedeniifinsiuulsvesenanuandaiu ven
uarlugeuiiithmauns nuudslddniingy st duq vsumldluiufigendseduimeainnuagiunngn

anwazaes : Lduuselsasially race |l

1.1.9 K7

Fnwniziau : nsaviuuRne daufsued 1 e daufsusd 2 winha lulivuienans sengou
fatheauns asmundsandd fBusumlsasatia race |

AnwnzdaY : doulesialsATIAllY race |

1.2 MuWWuggnNa s2vie mune1s1dA wazniuneiindug S1uau 3 Wiug leun

1.2.1 H528/46 ML2/10-29-65-23

dnwaziau : fudle Tudeudifen wann Fumuselsamatiuni 32 race wadwdos savAn

anwauzday : wandvuadeudiuan u die black ¢

1.2.2 H420/9 ML2/4-78-62-26

anwauzay : Tuseudiden Tuluy Tuunddonduduiu wanlug saudf sunuselsasiais

ANWAILABY @ Augs Yaving

1.2.3 Catimor CIFC7963-51-7, Catimor CIFC7963-661-36, Catimor CIFC7963-13-28

nwauziau : sy viunia dedu TudeumiTen Tuunddeududuiiu dumuselsasadumn
race (Schieber & Zentmyer, 1984) Wwaniivuiauiunans savianuIunats @ansasgulalanniglasuw

ANBALADY : LINUADANINDINIALIILEY NT0UgNNATIMIN

2. NUDMNSLALNTD 6. UINAUTIRILTYD
3. Uedmsutewte 7. WPANDIRA 75 Wasidus
4. YInase 8. auasLuasany

5. gananadndan + 1enmg 9. Forcep



Aaniung
1. Andenwdaniunersidmnanysainldainnisnaniuglunisaassnisuiuuaiiugniwnlagisnns

[

NeEnugIEnIsEeiugw Auaneudgnuay wzidusundt uasquadundnauengls 4-6 Weou nasInLuan
= o a i
3on Failluase 8-12 ¢
2. vagauaunabureslfjUinis ngun Uredospores ¥041%831 H. vastatrix B&Br #yA31ntuniwui
Julsasnailu u1vin spore suspension wasuviufudunainunlugnszan luiesnivauamngll 21-24 °C
ANUTUTNINS 91-92%
o w v o & 1% a va o - o 1Y) ¢ 1
3. drrundinigweudiunujifigua uasdunneinistulownisdl Ussuia 3 da1v winly
v A 3 S A v v & A 2 o A Yy w A v =
Auntuazddinan q awmdes auldvesluniui wazvergladuauldeududiniosdy Aadanauniuny
Aumusielsasaliuiy 96% LWignivednwufiseselsasatiuluanimsssuya
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0 0 Funulsa
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2 25 < X < 50 AU NAIUNIULTA
3 50 < X < 75 ABUT9DDULEABLTA
4 75 < X < 100 DoULBRBLIA
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NANTINARDILALITO

1nnsAnwInisiAslsasaduveanurlanesiugganandadl 1 (F1) szninsaneiugudt fuaneug
GG ﬁWLﬁumiﬂqﬂL%aiwaﬂmuéfuﬂmw @:mamﬁgwm 24 ARas 31U 1,650 AU ﬁmimamﬂqmﬁasmﬁm
$1u7u 3 A Tneusazadalimansaussdiumainlsasada 3 ads Ao 30 Tu , 45 Yu waw 60 Tu waan13Ugn
dosaduuazuuide 24 2lus wuin nnAnauiszaunsiialsasady Fausisyau 0 | 1 uay 2 dnlusedu 3
wag 4 ldwunsifinlsaluynenay

mﬂmiﬂqm%jai’]aﬁmuﬁlwuaﬁumuw Adsil 1 $ruou 13 ARAN 910 24 ARAN 1UIU 240 A 11T
NALWUY Blackcross (B.C) 4119y 5 guan InedfidunusifiAnlsasala sedu 0 d1mau 135 du léun guas
seWi Caturra Amarelo X Catimor CIFC 7963-13-28 (B.C.) S1unusfuiiugnidesnaiiu 38 du 1inlsasesu 0
$19u 36 du Aniu 94.74 Wedldus | H 528/46 ML2/10-29-65-23 X SL 6 (B.C) shwusuiivgnifosiada
16 ¢ \ialsAseAu 0 91uau 14 ¢u Anldu 87.50 Wesidus war H 528/46 ML2/10-29-65-23 X Catuai
Amarelo (B.C) $1uauduiivgnidesiaiy 16 fu iialsasedu 0 $1uru 14 du Aadu 87.50 wWodidud
muay Jadugnaniiinlsn szu 0 wag 1 LwilajﬁmisusJ'1EJU‘%mmvi‘%avLaJﬁmnﬂm%u%wzﬁummqmmmi
WAlsAlUSERU 2 , 3 way 4 dau@mamﬁﬁwhﬂuwﬁu 0. 1 uaz 2 AlifinsvesUsunavielifiusesuning
JULTINTAALIATUTEAY 3 wag ¢ 91U 8 Araw LA Bourbon X H 528/46 ML2/10-29-65-23 (F1) , Caturra
Vermelho X H 528/46 ML2/10-29-65-23 (F1) , Caturra Vermelho X H 420/9 ML2/4-78-62-26 (F1) ,
Caturra Vermelho X Catimor CIFC 7963-13-28 (B.C.) , Caturra Amarelo X H 420/9 ML2/4-78-62-26 (B.C.) ,
K7 X H 528/46 ML2/10-29-65-23 (F1) wag SL34 X Catimor CIFC 7963-13-28 (F1) graudiinlsaluszdu 1
wag 2 AlifnsveneTnamvieliiuszduanuguussnsifnlsalusedu 3 uaz 4 1FuA Catimor CIFC 7963-
661-36 X Cioccie (F1) uaw Bourbon X H 420/9 ML2/4-78-62-26 (F1) (1157971 1 Uag M519n1AHUINT 1)

nsugnieraiin afedl 2 Tuguau 17 duaw 910 24 fuan $1uau 240 du fnsuauwuY Blackcross
(B.C.) $1uru 5 guan Tnpddununilsiiinlsasady sedu 0 Sty 129 du Feflguay 4 Auan laun guay
589919 K7 X H 528/86 ML2/10-29-65-23 (F1) Sruauduitugnidosiaiin 2 du iialsaszdu 0 $1uu 2 fu
Antdu 100.00 Wesidud |, SL34 X Catimor CIFC 7963-13-28 (F1) aﬁ’wmuﬁuﬁﬂqﬂﬁaﬁaﬁm 23 fu LinlsA
seu 0 S1uau 20 fu Ancu 86.96 Wesldud |, H 420/9 ML2/4-78-62-26 X Catuai Amarelo (F1) §1uaudiui
Ugnifesnatin 44 fu finlsnsedu 0 S1uau 38 fu Andu 86.36 Wosidust way Caturra Amarelo X H 420/9
ML2/8-78-62-26 (B.C.) S1unusdiuiiugnidosiadu 29 ¢iu 1ialsasedu 0 $1uam 24 du Aadu 82.76 Wosidud
pddu Tnoguaniiiielsen sedu 0 uslifinisveneuiinamielifinafistuvessedumiusuussnmaislsaly
5¥AU 0, 1,2, 3 uay 4 91U 1 ARay Ao K7 X H 528/46 ML2/10-29-65-23 (F1) dau@wauﬁﬁm‘lsﬂmsﬁu
0,1uay 2 ﬁlzjﬁmimmEJU%ma,m%lajLﬁmzﬁ’ummquLL'ﬁqm'iLﬁmiiﬂiuizﬁu 3 wag 4 311 11 gray laun
H 528/46 ML2/10-29-65-23 X SL 6 (B.C.) , H 420/9 ML2/4-78-62-26 X Catuai Amarelo (F1) , Bourbon X H
528/46 ML2/10-29-65-23 (F1) , Bourbon X H 420/9 ML2/4-78-62-26 (F1) , Caturra Vermelho X H
528/46 ML2/10-29-65-23 (F1) , Caturra Vermelho X H 420/9 ML2/4-78-62-26 (F1) , Caturra Vermelho X
Catimor CIFC 7963-13-28 (B.C.) , Caturra Amarelo X H 420/9 ML2/4-78-62-26 (F1) , Caturra Amarelo X
H 420/9 ML2/4-78-62-26 (B.C.) , Caturra Amarelo X Catimor CIFC 7963-13-28 (F1) way Caturra Amarelo
X Catimor CIFC 7963-13-28 (B.C.) Anauilinlsaluszdu 0 uay 2 lngliiinlsaluszdy 1 uaghiinsvene
Usnaselifiusyfuanusuussnisiinlsalusziu 3 was 4 $1uru 1 gua Ae Catimor CIFC 7963-661-36 X
Cioccie (F1) grauiiAnlsaluszdu 1 wag 2 flifimsversuinamiolifiussiuanuguusinaiinlsalusedu
3wz 4 $1uay 2 fuay TduA Catuai X H 528/46 ML2/10-29-65-23 (F1) uay K7 X Catimor CIFC 7963-13-28



(B.C) uazanauilaiifnlsalusziv 0 uay 1 usiAnlsalusedu 2 $1udu 1 guay fio H 528/46 ML2/10-29-65-
23 X Caturra Amarelo (F1) (151971 1 Uag m131901ARUINT 2)

miﬂqmﬁaiwaﬁu Adsil 3 S1uau 12 ARAN 9N 24 ARaN 311U 1,230 A AN1IHANLUY Blackcross
(B.C.) d1uu 8 gran Tneddunundilsiiinlsaal sz 0 $1um 647 fu Feileuan 1 guas Ao Catuai X H
528/46 ML2/10-29-65-23 (B.C.) Suuduiiugniiostadu 110 du idnlsnszdu 0 S1uau 84 fu Andu 76.36
Wosidua %uﬂu@mauﬁlﬁmiiﬂ SEAU 0, 1 ey 2 Lwihjﬁﬂwumsm%mmw’%alajﬁmnﬁm%usuaﬁsﬁummquma
nsiAnlsalusedu 3 uae ¢ drugnaniliiiAnlsalusedu 0 uinunsiAalsalusedu 1 uay 2 slifinnsvens
Usinandelifinszduanuguusinisiinlsalussdu 3 uag ¢ $9u9u 1 guay Ae Bourbon X H 528/46
ML2/10-29-65-23 (B.C.) (fn51971 1 WAz MINAANLINT 3)
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M157199 1 szaunsiinlsnsaldu uavesiduivasssiumsiielsnsiaty vesenanlugnuauddfl 1 (F1) Adaden sewinsaneiuduil duaneiudgnway

sgaunsialsaaiununvdainnsugnidesaiy (fu)

5 @ (3 U 1
Wesidudvessyaunislal

Wasidurvasseiunisiialsasiaiiy (%)

:mmu Wnlsasiatiyl (%)
Aa e e WEMLLW 30U 0 e 1 91U 2 526U 0 U 1 Sy 2
! AULLNUT X AUNDNUG AnNWEL NnUan
7 T T N A A3RTI3L5A AIRTI3LSA ASASILSA P 24 2 4
Chkal Y 4 Y a4 Y 4 A5A5I3L5A (ATIN) A5ATI3L5A (ASI9) A15ATI3L5A (ASI9N)
-, (A399) (P339) (P339)
alu(au)
2 3 1 2 2 3 1 2 3 1 2 3 1 2 3
n1sUgnide AN 1
1 H 528/46 ML2/10-29-65-23 X SL 6 B.C. 16 14 14 14 2 2 0 0 8750 8750 8750 1250 1250 1250  0.00 0.00 0.00
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 10 8 8 8 2 2 0 0 80.00 80.00 80.00 20.00 20.00 20.00 0.00 0.00 0.00
3 Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. 38 36 36 36 2 2 0 0 94.74 9474 94.74 5.26 5.26 5.26 0.00 0.00 0.00
n15UgnLYie AN 2
4 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 44 38 38 38 4 3 1 2 86.36 86.36  86.36 9.09 6.82 2.27 4.55 2.27 4.55
5 Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. 29 24 24 24 3 1 2 1 82.76 8276 8276 10.34 3.45 0.00 6.90 6.90 3.45
6 K7 X H 528/46 ML2/10-29-65-23 F1 2 2 2 2 0 0 0 0 100.0 100.0 100.0 0.00 0.00 0.00 0.00 0.00 0.00
7 SL34 X Catimor CIFC 7963-13-28 F1 23 20 20 20 2 1 1 1 86.96 86.96 86.96 8.70 4.35 0.00 4.35 4.35 4.35
n1sUgnide AeN 3
8 Catuai X H 528/46 ML2/10-29-65-23 B.C. 110 84 84 84 18 11 7 3 7636 7636 7636 16.36  10.00 7.27 1.27 6.36 2.73

e : anauifiesidudvesseiunsiinlsasiat Tusedu 0 5813ne 76 - 100 Wesidud
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nn1sUgnilenatuvuluvesiuniu favun 24 dguau $1uau 1,650 fu $1uau 3 ads uazase
Uszifiunsiinlsasaty 3 ads annsodmdentd S1uau 8 duaw Adunulsasedu 0 uarliveneifusedy
Auguussvestsaduszduiigendn leun Catura Amarelo X Catimor CIFC 7963-13-28 (B.C.), H 528/46
ML2/10-29-65-23 X SL 6 (B.C.) , H 528/46 ML2/10-29-65-23 X Catuai Amarelo (B.C.) , K7 X H 528/46
ML2/10-29-65-23 (F1) , SL34 X Catimor CIFC 7963-13-28 (F1) , H 420/9 ML2/4-78-62-26 X Catuai
Amarelo (F1) , Caturra Amarelo X H 420/9 ML2/4-78-62-26 (B.C.) uag Catuai X H 528/46 ML2/10-29-65-
23 (8.C.) Tnsgnuanildfuuliuiunusielsasady msfiazinis 8 guaufilddnienuasvnaouuiizenlsns
afuluanmsssund 99 2 (F2) sioly
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A1TNANANLINT 1 seAunIsialsasady wasesidudvesssaunisiinlsnsaiy lunmsugnivenssil 1 vesgnuaudail 1 (F1) sewinansiugun duaieiuganyay

& @ 3 £ 1
Woasidusivassesunishy

MU seaunsinlsaTaiununrdvimsgniesatiy (fu) - - wWesi@udvasszaunisiialsasiada (%)
) Walsasiadiu (%)
A Y e mﬁ:nmw 3¥61U 0 e 1 JE9IU 2 5EAU 0 JEHU 1 JEHIU 2
v AURLNUS X AunDRUS gwan ivan

7 " " ¥ g A5R57L5A QUELIERRIET A15ATI3L5A 2 4 5 4 P

951 g 4 ¥4 Y 4 nM15M5IaLsA (ATIN) n15R5IL5A (ATIN) A19M579L5A (ASIN)

- . (m3a9) (P399) (P399)
AUN(PAW)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 H 528/46 ML2/10-29-65-23 X SL 6 B.C. 16 14 14 14 2 2 2 0 0 0 87.50 87.50 87.50 12.50 12.50 12.50 0.00 0.00 0.00
2 H 528/46 ML2/10-29-65-23 X Catuai Amarelo B.C. 10 8 8 8 2 2 2 0 0 0 80.00 80.00 80.00 20.00 20.00 20.00 0.00 0.00 0.00
3 Catimor CIFC 7963-661-36 X Cioccie F1 2 0 0 0 1 1 1 1 0 0 0.00 0.00 0.00 50.00 50.00 50.00 50.00 0.00 0.00
q Bourbon X H 528/46 ML2/10-29-65-23 F1 45 16 16 16 27 23 19 2 q q 35.56 35.56 35.56 60.00 51.11 42.22 4.44 8.89 8.89
5 Bourbon X H 420/9 ML2/4-78-62-26 F1 13 0 0 0 7 5 2 6 2 3 0.00 0.00 0.00 53.85 38.46 15.38 46.15 15.38 23.08
6 Caturra Vermelho X H 528/46 ML2/10-29-65-23  F1 27 17 17 17 5 a 2 5 1 2 6296 6296 6296 1852  14.81 7.41 18.52 3.70 7.41
7 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 26 15 15 15 10 7 5 1 3 2 5769 5769  57.69 3846 2692  19.23 3.85 1154  7.69
8 Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. 24 17 17 17 5 3 2 2 2 1 70.83 70.83 70.83 20.83 12.50 8.33 8.33 8.33 4.17
9 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 10 0 0 0 5 2 0 5 3 2 0.00 0.00 0.00 50.00 20.00 0.00 50.00 30.00 20.00
10 Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. 17 8 8 8 8 5 q 1 3 1 47.06 47.06 47.06 47.06 29.41 23.53 5.88 17.65 5.88
11 Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. 38 36 36 36 2 2 2 0 0 0 94.74 94.74 94.74 5.26 5.26 5.26 0.00 0.00 0.00
12 K7 X H 528/46 ML2/10-29-65-23 F1 3 2 2 2 1 0 0 0 1 0 66.67 66.67 66.67 33.33 0.00 0.00 0.00 33.33 0.00
13 SL34 X Catimor CIFC 7963-13-28 F1 9 2 2 2 5 3 1 2 2 2 22.22 22.22 22.22 55.56 33.33 11.11 22.22 22.22 22.22
Total 240 135 135 135 80 59 a2 25 21 17  48.09 48.09 48.09 35.80 24.18 16.54 16.11 11.62 7.64
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A139NARLINT 2 szAunsialsasady wasiesidudivesszaunisiinlsasaiu lunmsugniensadl 2 vesgnuaudal 1 (F1) szwinansiiugui duaeiuganuay

Wasidudvessyaunis

$1nu sfumainlsesatunuudainmaugnidosats (fu) o N wWesiduivessziunmsiialsasadu (%)
) v luifalsasradu (%)
AnEs e e mEml’Lw 59U 0 SehU 1 ¥V 2 AU 0 S¥HU 1 589U 2
' AULUNUT X AUNDNUG anua ugn

7 : : ¢ v N13992913A N19A52915A N19A52915A 2 4 2 4 ¥ 4

L83 Y 4 g A g 4 n13T913A (ATIN) n13n7913A (ATIN) AIRTIALA (ATST)

. (A3sN) (A3¥N) (A3IN)
atu(au)
2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 H 528/46 ML2/10-29-65-23 X SL 6 B.C. 6 4 4 a 1 1 1 1 0 0 66.67 66.67 66.67 1667 16.67 16.67 16.67 0.00 0.00
2 H 528/46 ML2/10-29-65-23 X Caturra Amarelo F1 1 0 0 0 0 0 0 1 0 0 0.00 0.00 0.00 0.00 0.00 0.00 100.0 0.00 0.00
3 H 420/9 ML2/4-78-62-26 X Catuai Amarelo F1 a4 38 38 38 4 3 1 2 1 2 86.36 86.36 86.36 9.09 6.82 2.27 4.55 2.27 4.55
4 Catimor CIFC 7963-661-36 X Cioccie F1 3 2 2 2 0 0 0 1 0 0 66.67 66.67 66.67 0.00 0.00 0.00 33.33 0.00 0.00
5 Catuai X H 528/46 ML2/10-29-65-23 F1 [ 0 0 0 2 1 0 2 1 1 0.00 0.00 0.00  50.00 25.00 0.00  50.00 25.00 25.00
6 Bourbon X H 528/46 ML2/10-29-65-23 F1 19 10 10 10 6 4 3 3 2 1 5263 5263 5263 3158 2105 1579 1579 1053 526
7 Bourbon X H 420/9 ML2/4-78-62-26 F1 3 2 2 2 1 0 0 0 1 0 66.67 66.67 66.67 3333 0.00 0.00 0.00 3333 0.00
8 Caturra Vermelho X H 528/46 ML2/10-29-65-23 F1 9 5 5 5 3 1 1 1 2 0 5556 5556 5556 3333 11.11 1111 1111 2222 0.00
9 Caturra Vermelho X H 420/9 ML2/4-78-62-26 F1 8 5 5 5 2 1 0 1 1 1 6250 6250 6250 25.00 1250 0.00 1250 1250 12.50
10 Caturra Vermelho X Catimor CIFC 7963-13-28 B.C. 5 1 1 1 3 1 1 1 2 0 20.00 20.00 20.00 60.00 20.00 20.00 20.00 40.00 0.00
11 Caturra Amarelo X H 420/9 ML2/4-78-62-26 F1 12 8 8 8 2 2 1 2 0 1 6667 6667 6667 1667 1667 833 1667 000 833
12 Caturra Amarelo X H 420/9 ML2/4-78-62-26 B.C. 29 24 24 24 3 1 0 2 2 1 8276 8276 8276 10.34 3.45 0.00 6.90 6.90 3.45
13 Caturra Amarelo X Catimor CIFC 7963-13-28 F1 3 2 2 2 1 1 0 0 0 1 66.67 66.67 6667 3333 3333 0.00 0.00 0.00 33.33
14 Caturra Amarelo X Catimor CIFC 7963-13-28 B.C. 8 6 6 6 1 0 0 1 1 0 7500 75.00 7500 1250 0.00 0.00 1250 12.50 0.00
15 K7 X H 528/46 ML2/10-29-65-23 F1 2 2 2 2 0 0 0 0 0 0 100.0 100.0 100.0  0.00 0.00 0.00 0.00 0.00 0.00
16 K7 X Catimor CIFC 7963-13-28 B.C. 1 0 0 0 1 1 0 0 0 1 0.00 0.00 0.00 100.0  100.0 0.00 0.00 0.00 100.0
17 SL34 X Catimor CIFC 7963-13-28 F1 23 20 20 20 2 1 0 1 1 1 8696 8696 86.96 8.70 4.35 0.00 4.35 4.35 4.35
Total 180 129 129 129 32 18 8 19 14 10 56.18 56.18 56.18 2591 1594 4.36 17.90 9.98 11.57
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A5NARLINT 3 szAunsialsasady wasiesiduivesszaunisiinlsasaiu lunsugnienssil 3 vesgnuaudail 1 (F1) szwinaansiiugui duaeiuganuas

5 @ 3 U 1
Wesidudveassyaunislal

Sy sfumaiinlsematunuudwinmaugnidosata (u) - - wWesidudvassziunisiinlsasiadu (%)
; v inlsasaiiy (%)
AnEs Y e an m:&muw 589U 0 Se9U 1 AU 2 AU 0 59U 1 FYHU 2
v Auusiiug X suieiug ¢ ngn

7 3 : Hay P ASASILSA A3RTI3L5A A5M9I913A g g L 4 2z 4

o L g 4 £ 4 N139533L3A (ATN) N159533L3A (ATIN) N159533L3A (ASIN)

o (A3sN) (A3sN) (A3IN)

atu(nu)

2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 H 528/46 ML2/10-29-65-23 X SL 6 F1 125 60 60 60 42 40 35 23 2 5 48.00 48.00 48.00 3360 32.00 28.00 18.40 1.60 4.00
2 H 528/46 ML2/10-29-65-23 X SL 6 B.C. 118 61 61 61 a4 40 37 13 4 3 51.69 5169 5169 3729 3390 3136 11.02 3.39 2.54
H 528/46 ML2/10-29-65-23 X Catuai
3 B.C. 94 63 63 63 20 18 15 11 2 3 6702 6702 6702 2128 19.15 1596 11.70 2.13 3.19
Amarelo
4 H420/9 ML2/6-78-62-26 X Catuai Amarelo B.C. 111 45 45 45 45 41 38 21 4 3 4054 4054 4054 4054 3694 3423 1892 360 270
5 Catuai X H 528/46 ML2/10-29-65-23 F1 86 4 4 4 58 49 42 24 9 7 4.65 4.65 4.65 67.44 5698  48.84 2791 10.47 8.14
6 Catuai X H 528/46 ML2/10-29-65-23 B.C. 110 84 84 84 18 11 8 8 7 3 7636 7636 7636 1636  10.00 7.27 7.27 6.36 2.73
7 Bourbon X H 528/46 ML2/10-29-65-23 F1 95 42 42 42 39 31 25 14 8 6 4421 4421 4421 4105 3263 2632 14.74 8.42 6.32
8 Bourbon X H 528/46 ML2/10-29-65-23 B.C. 5 0 0 0 4 3 2 1 1 1 0.00 0.00 0.00 80.00  60.00  40.00 20.00 20.00  20.00
9 Bourbon X H 420/9 ML2/4-78-62-26 F1 83 37 37 37 35 29 22 11 6 7 4458 4458 4458 4217 3494 2651 13.25 7.23 8.43
10 Bourbon X H 420/9 ML2/4-78-62-26 B.C. 136 92 92 92 32 25 19 12 7 6 67.65 67.65 6765 2353 1838 1397 8.82 5.15 4.41
11 K7 X H 528/46 ML2/10-29-65-23 B.C. 122 59 59 59 41 36 30 22 5 6 4836 4836 4836 33.61 2951 2459 18.03 4.10 4.92
12 K7 X Catimor CIFC 7963-13-28 B.C. 145 100 100 100 33 29 22 12 4 7 6897 6897 6897 2276 20.00 15.17 8.28 2.76 4.83
Total (ﬂ%ﬂ‘ﬁl 3) 1,230 647 647 647 411 352 295 172 59 57 46584 46.84 4684 3830 3204  26.02 14.86 6.27 6.02

[
o o

Mnewme) : NsUgniliesnalin ASIN 3 I1uI 17 guan MNERaNNINA 24 Anay iWesnnugnauihnsiaiugudlifiauin vie insmdaudildseniludund



(1) (2)
A 1 (1) wae (2) Aunuiidadeniivewseulanidesiaty wavihlununiiialsasatuinyaales
Wonaiuadluauemsifeute

(1) 2
A 2 (1) uag (2) msviiaTeamngnay 4 1 asushaldgluinaaa/fmu wagns@aruinadlaluivi
wisoemngld uagdanuthvisuuuagldlulvm enviuluivhnisugnisesady

()
2 3 (1) waz (2) ssdupnudmunulsasaily sziu 0 (Wesdwdnisagdeldlu 0 wWesidus) sunulse



(1) (2)

2l 4 (1) waz (2) seduanudumulsasaiiy seiu 1 (Wesidwinisaadelslu 0 < X < 25 1Wesidud)
Fumulsauiunang

(1)

7wl 5 (1) waz (2) seduanusumulsasaily szau 2 (Wesidudnisgapdeldlu 25 < X < 50 Wesidud)

ADUTNIAUNIULTA

2)

7wl 6 (1) waz (2) seduausumulsasaily szau 3 (Wesdwinisaadelslu 50 < X < 75 Wesidud)

ADUTN9DBULDADLTA



(2)

2 7 (1) wag (2) seduanusnumulsasaiiy seiu 4 (Wesidwinisagdelslu 75 < X < 100 Wesidud)

2oULDFBLIA



= aaa v ¢ | 1 v & YU o =
N13ANYIUHNITBNVDINTWAINUTYNNANYIN L (F1) FENINAWNUGHNNUGNNEUYIN 6 YAN 2

falsasnanuludgninlsasau

Study the reaction of rust for coffee Arabica hybrid F1 between pure line and
hybrid F6 Group 2 in Greenhouse

W MY aues A3uns? dusunn Aue1ye? war ey adssailan?

unAnga

Haqtulsnsraiy Selianvnanide Hemileia vastatrix B.& Br. lévianuidsmesenunersdin
Tunlannunsnsogiagunss 3nlasin1sIdeusuusaiugniunensinilaeisnsuauiug (@1dnau
WLINITIFNITNEAT, @IN. 2548 - 2556) lan1suauiugnIendIuIumIn LLasmaﬁjwauﬁwam@ﬂﬁlﬁmﬁm
wanazuidilifinsnaaeuufizenelsnmaty sladlasimadTednerufizeiniunensiiiselsasaty
2 T5sm3 Tnelasamsnuuiisevesnuslaneiuggnuandail (F1) sewinaneiudusifugnaandai 6
Faduyail 2 delsasaduluanmisafou dufunisugnifesraduvuluvosiuniu fanun 16 gua
$1u7u 508 dfu TnensUgnidealin S1uau 2 s luudasedsiivgnitlefinmmatssdiuninialsnmady
3 n¥s A 30 Tu, 45 Yu uay 60 Tu ndimsugniesiatuuazude 24 $2lus wudh ynguaniisziuns
Anlsasnat daursedu 0, 1 way 2 daulusydu 3 uay 4 Linunisiialsaluynanay 3nunaein1sUsediy
5 s¥au Ao seau 0 Taidulsa 0 wWasidud duniulsa , seau 1 1Wulsa 0 < X < 25 Wosidud suniulse
Yrunans , szau 2 10ulsn 25 < X < 50 wWestdus , szau 3 10ulsa 50 < X < 75 Wesidus Aoudieaune
sialsn uazszdy 4 WWulsn 75 < X < 100 Wosidust sounasielsa ann1sugnitie afeil 1 denanilauls
sty 38U 0 $1uau 1 gwau én HA20/9 ML1/3 KW 54 X Sanramon 82.93 wWefidus adsil 2 14
grandiliifulsasiata seiu 0 S1uru 2 guaw Téun H528/46ML2/1029-65-23 x Catual 100 Wasidus
wag H528/46ML2/1029-65-23 x Typica 80.00 LUasidus auadu

ABSTRACT
Rust disease causes by Hemileia vastatrix B&Br. is a major serious disease in Arabica coffee
production in the North of Thailand. A result of the phase-I- breeding programe of Arabica coffee
(2005-2013) was successful in producing many lines of F1-hybrid in order to coping up such serious
disease which financial was supported by the Agriculture Research Development Agency (Public
Organization). However, the trial of those that were crossed with inbred line that resistance to rust
has not yet been done. Study on the reaction of rust for coffee Arabica hybrid F1 between pure

line and hybrid line Group 1 in was therefore, carried out under screen house conditions at the
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Chiang Mai Royal Agricultural Research Center. Inoculation of Hemileia vastatrix B&Br to
the 16 crossing lines totaling of 508 coffee trees at 3 times per plant were undertaken. The
evaluations of crop performance/resistance were observed immediately after 24 hour of incubation
at 30, 45, and 60 days after the rust have been inoculated to the plant. Score cards for disease
incident observation were set up as 0 to 4 indicating as 0 is 0% of rust disease incident or rust
resistance, 1 is 0-<25% rust disease incident, 2 is 25-50% rust disease incident, 3 is <50-75% rust
disease incident, and 4 is <75-100% of rust disease incident or susceptible, respectively.

Results reveal that at the 1% observation, every crossing lines show only 0, 1, and 2 score
cards or shown moderately rust symptom. Out of these, there is only 1 crossing lines was
expressed at 0 score cards which is relatively resistance or no any of disease incident e.g. H 420/9
ML1/3 KU54 X Sanramon 82.93%. At 2" observation, there are 2 of crossing lines that were
expressed at 0 score cards indicating no any rust disease incident such as the crossing lines
between H 528/46 ML2/10-26-65-23 X Catuai 100% and H 528/46 ML2/10-26-65-23 X Typica 80%,
respectively.
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U A, 2517 asudvinsinuasianiuduyaislasainmmais aeldanudisinieveinsensiununs
Uszimaanigeluin (USDA) ldindiniuwgnuan Hibrido de Timor Derivative (HDT Derivative) 371 2
$1uru15 gnwan wazgnaudu q(Non HDT Derivative) 8n 11 guan snugnliluvgthusis quuguiiiag
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HaN1IMARRILAT I

nnmsEnwnsiinlsanaialuanmlsaeuvesnuiaeiuggnnandafit (F1) serinsaneiusuyi
fugnuawdadl 6 yail 2 dudumsugniFeraiuuuluresiunun guamiomn 16 duau $1uau 508 i i
mnasesgniFosata $1uru 3 ade Tnsusazadalinmsmmavssdiumaialsnat 2 ads fio 30 Yu, 45
u uay 60 Ju vdamsUgnidesatuuazude 24 dalus wuth yngrauiisssumainlsasatiy dussedy
0, 1 wag 2 @nlusedu 3 uay 4 linunsiinlsalunnena

nn1sUgnidesaduuuluvesfuniun aedl 1 $1uau 3 duaw THuA HA20/9ML2/4 78-31-34
Caturra , H420/9 ML 1/3 KW 54 xTypica wag H420/9 ML1/3 KW 54 X Sanramon 311 16 @:Nau 71U
223 ¢ wuin SdunusiiAnlsasiatia sedu 0 1w 131 fu léln HA20/9 ML1/3 KW 54 X Sanramon
Srunuduiivgnitesatu 82 #u 1Aslsnsedu 0 1w 68 fu Amdu 82,93 wWeddud , HA20/9 ML 1/3
KW 54 x Typica S1uuduiiugnidesaiiu 46 fu iialsasedu 0 $1uau 25 du Andu 54.35 Wosidud was
HA20/9ML2/4 78-31-34 x Caturra S1unuduiivgnifonatia 95 fu 1inlsasedu 0 S1uau 38 fu Andy
40.00 Wosidud nudidu Taesis 3 guan Tsedunisfiolse sedu 0, 1 uay 2 uaglifimafstuvessedy
ANTULSIRINTARLIAlUsEAU 3 way 4 (5197 1 wag MIINARINT 1)

nsUgnidestatiu afedl 2 $1unu 14 duau 99 16 guan S 285 du nud SFununiAals
Asnadiu 52U 0 $1uau 154 fu ldin H528/46ML2/1029-65-23 x Catual S1unusuiiugnilesatia 1 #u
Anlsasaiuy syau 0 119w 1 au Ancdy 100 Weosidus | H528/46ML2/1029-65-23 x Typica U
Ugnitiosiad 75 diu 1ialssraty sedu 0 S1uau 60 du Andu 80.00 Wasidud mud iy Tasgnaudiin
Tsa 58 0 waglifimavensuunavielifinafuturesssfunrusuussmadalaalussdu 1,2, 3 uas
4 $1uru 1 guan fio H528/46ML2/1029-65-23 x Catuai dhu(P137197 3 wag 4) daugnaniiiAnlseluszeu
0,1uag?2 ﬁlaiﬁmisumEJU'%mmw%almﬁ'mzﬁummwummaLﬁﬂiﬁﬂiuizﬁu 3 uag 4 91U 11 ANay
16uf HA20/9ML2/4 78-31-34 x Catuai , H420/9ML2/4 78-31-34 x Typica , HA20/9ML2/4 78-31-34 x
Caturra , HA20/9ML2/4 78-31-34 x Sanramon, H528/46ML2/1029-65-23 x Typica, H528/46ML2/1029-
65-23 x Caturra, H528/46ML2/1029-65-23 x Sanramon , H420/9ML2/1 KW82 x Catuai , H420/9ML2/1
KW82 x Typica , HA20/9ML2/1 KW82 x Sanramon Wag HA20/9 ML 1/3 KW 54 x Catuai dugnaniilin
Tselusedu 1 wag 2 Alifinnsvengymnamiolifinssduausunsinsialsalusedu 3 uay 4 $1umu 2
aran leiuA HA20/9ML2/1 KW82 x Caturra L HA20/9 ML 1/3 KW 54 xCaturra (1151971 1 Wag #1579
AANLANT 2)
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Abstract

The maternal line selection of Chainese Kale, Choy-Sum and Pak-Choy for
drought-tolerant open-pollinated varieties were determined at ChiangMai Royal
Agricultural Research Center, Mae-Win, Mae-Wang, Chiang Mai in 2012-2014. The
weight seeds of Chainese Kale in LB 001 variety (246 ¢) was higher than LB 002 and
five commercial varieties. The characteristics of Choy-Sum, LB010 and LB012 are
vase shape, green leaf stalk and unshoot in plant stem, high yield, low fiber and
high seed. Both varieties were suitable growth and good quality for selection of
drought tolerant lines. The selection of drought-tolerant lines in commercial variety
No.2 of Pak-Choy crossing with Choy-Sum LB010 were higher weight seed (1.3
g/plant) and 50% of seed germinated than commercial variety No.1 x LB010,
commercial variety No.1 x LB012, and commercial variety No.2 x LB012. Commercial
variety No.2 x LB010 were selected to develop the maternal line for the future

development.

Keywords: The maternal line selection, drought-tolerant line, Chainese Kale, Choy-
Sum, Pak-Choy
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Abstract

The open-pollinated variety trials of Chainese Kale, Choy-Sum and Pak-Choy
for the highland area were determined at ChiangMai Royal Agricultural Research
Center, Mae-Win, Mae-Wang, Chiang Mai in 2012-2014. The commercial varieties
No.1, No.5 and No.4 of Choy-Sum were higher the height and wider the diameter of
plant than the commercial varieties No.2, No.3, LBO10 and LB012. Moreover, the
commercial varieties No.5 and No.4 were higher the leaf length and width than
other varieties. However, LB010 was suitable characteristics of thick in leaf stalk,
high yield and good quality. The commercial variety No.1 of Pak-Choy was higher
the height and wider the diameter of plant. This varity was suitable growth of leaf
and petiole components, high yield and good quality than other commercial variety
and LB003. However, the growth of the commercial variety No.l was not

significantly different between varieties.

Keywords: Variety Trials, drought-tolerant line, Chainese Kale, Choy-Sum, Pak-Choy
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2. Faeudunsveass el

1) dadenulamaaeuinninsdauazdead Aqudideinuasmaradedlu (quang) a.
Wedlnd 99U 2 91U

2) WzludniugnIewazgens uazwisuwuasugn auiawuad 1 x 6 U, tagld
szerlqn 25 x 25 gu. Ugn 40 fiu/udas (4 uad/udas)

3) quatnw Tngldteintigns 16-20-0, 46-0-0, 13-13-21 Timn 7-10 u wionw
AMUWINYAY wardnnuanstestuiidalsanazuuas 1-2 asededUav wiemy
AuANNI T

4) msiuieranEn 45 JundedneUgn

5) Juiindeya lauA AuEs, ANUNINTY 71 7, 14, 30 uaz 45 Yu waaUgn, AL
g13vpenuly, Anunin-e-vuvedly, dueud naneiuly, dnyuenisasse
Taun avesiulunazdvedly, %n1ssonny, tivtindedy, nananrenssuis



1.2 nsnagaunugazti
1. s2108uitnide

fuiunsageuiudazth fuladidoruditoinunmaadodl a.doddmi Ugn
Tutufias 2 1 1w Aztiiugiudn 1iuA Ck 001-008 Ugnisieulfisuiuazthgnuani
1A5uu197n AVRDC LLau‘lJ’]@J’]ﬂﬂLﬁ@ﬂWUQ%Ul@QﬂNﬁN%Uiau laun agwug LB 001 uag
LB 002 §9919WNUNISNAGBILUY Randomized complete block design (RCBD)
Usznoude 10 n35u3ag a 3 91 sall

QEEFE] 9 Haviug
1 Ck 001 Agthoeafafivey fugusady 98
2 CK 002 Azthuanliviu Wuguiesdives 35
3 Ck 003 AziEen
4 Ck 004 ALTNGRINg
5 Ck 005 AZTNE N
6 Ck 006 AvtigonfnTiLAY TUSEOALNYST
7 Ck 007 AN
8 Ck 008 aztheon wugluiiaveoy
9 LB 001 AvtgnHaLaNeiug LB 001
10 LB 002 AvthanHauaeiug LB 002

2. Faeudunsveass fai

1) Andenudamaasuinazii fgudifeinunsvaradosli (quane) 2.13edlnl
U 2 91U

2) wiguulasuan vuaudas 1 x 6 3. lngldszevdan 25 x 25 @3, Uan 40 Au/uuas
(4 woy/wdas) wnzwdeiuginegiuwiazaneiug drendrasugnlunas

3) quasnhw leelddeiaiians 16-20-0, 46-0-0, 13-13-21 GLﬁii’lﬁﬂﬂ 7-10 U #SmY
AMUWIYAL wavdanuanstestuidalsaazuuas 1-2 adeiedUav wiemy
AuANNT T

4) nsifuifemanan 45 Sundsreugn

5  dufinteya lawA A3ugs, ANUNImTy 717,16, 30 uay 45 Ju naalan,
ANNE1IVBINULIY, AIUNT19-813-vesly, WWuraud naneiiuly, Anvae
N19835¢ bown dveaniuluwazdvadlu, %n1550A0"Y, 13’11/113%1'@(51’14, NANARMND

aqa
NI3UIT
ITYILIA

Fudiu manAu 2554 Fuge fugteu 2557



A01UNAIUNIT

av fa o a ' a | a ' X A
LLUamaaqumwmwmwmmaﬂm (u219) .U B.u3NY, L3897 SIUNUN
ANHAUNIT 2 91U

NANISNAABILAZIRT]

= v ¢ v P :
nsmeaasil 1 nmsnedaunugasn (lu uaz van) waznaeds (u waz aan) Tuumas
Uanenee tivenangnuaun
1.1 MsnagauRuginnege (Aan) uaznanedslu viedndaud
AndunsnaaauiuginnIegs uazdnnngaaanuiuianuvasuaniuansneiu
ietaudngnuaute Tl 2555 wuin
ANGIRIAURNNIANInaeiugIsiuTuluwiagd1en1sRS AUl Tny
ANNEINNIANSavEIUan 7 Tu dARRemnAy 4.34-7.68 wufwng ANged 14 Ju &
ANadgwinfiu 10.42-19.24 lwuRuiAT A1UEeN 30 Tu dAafewindu 17.70-36.03
WURLUAT LagA1Nge 45 Ju dAafewinfu 12.05-31.98 lwuiluns lagAugainnie
NI19999 7 T aeiugnisAn No.3, No.5 wag No.1 denadeasan fie 7.68, 7.23 uag 7.19
URLIAT MINEIAY, ANGIRNNIANINAST 14 uag 30 Tu @18fiugnisAn No.5 deade
LY Y A Y v s v IS a
g9g0 LagAINUGINNNIANTIAIY 45 JU d@18WUTNITAT No.5 UAlaaegegn 31.98
URLIAS wiANEllTAULANA19INEI8TUEN1A No.1, No.4 kag No.3 fie 36.03,
31.30 WA¥ 29.71 WURLAT AUAWTU UAAIUUANANAILANNETUA18TUEN15A1 No.2
& o D a = ‘:1'
PIUAMUFIUBENEA 1.70 WwUALIAT (15190 1, 1N 1)
A1UNF1INTINNVBIAUA NN nateNuIziuTuluLdazgI9n1s
WIYLAULR AUNTIIMTINNAURNNIANINGeRNY 45 Tu Tnanauwmile-ld dAiede
12.94-39.80 wufiwns Jnanaunziusen-ngiunn Aty 12.94-33.61 wusuns lae
AUNTNNTINUVBINANIANINGNITAT No.d NTRAneumile-19 wagaungiusen-
Y] a0 ‘:1' =i a o w = 1 v B |
ATIUAN UANRALFINEA 39.80 ey 33.61 WUALNAT AINAIAU FeAUN TV UATTI LY
1AULANAIIINANNIANINFIAIEHUENI5A1 No.1, No.5 Uagiuguansuivnsinuns
LB 010 (15799 2, AW 1)
nswsydulavadluainuluvesinninnineds sudanugnnasaunitdu
YDIRNNIANIIINITAT No.5 TANafegeiian 16.55 wag 14.03 loufuns audiu Jalidl
AULANANAURNNIANINEINUG No.4, No.3, LB 012, No.1 uag LB 010 BiAuenIuay
Anundnely 16.55 uag 14.03, 14.78 uay 11.11, 13.78 uag 11.09, 12.71 uag 11.02, uay
10.96 Uy 10.48 WUAWAT MUFFU WATAUUANFANAURUENISAT No.2 (15797 3, AW
1)
¥ Y ¥ ! LY 1 ! LY a1 = '
auefiuluvesinninnideusasangiugliinnuuandieiu daaieed
5N 2.88- 4.85 WwuRlAT AuAuvukasiduiiaudnateiuluresinnIanIesae

(% s (% s

Wug LB 010 HAadugenign 0.58 wag 7.65 lyumling Jallnduinndeiuiigauedis

9



Faru (15197 3) drwdlvanfudmdesendondu-ATereummuznon Adogszning
142A-143C dmdiulu 1udiden rrdegsewing 138A-137D Fainnianansdeanesius LB
010 seffFuduaiendy 143C uagilafulududiden 1398 (Ms1eil 4, il 1)
HANANYBINNNIANINALAAE A8 LT NUIINNNIANINGeEI8TUTNITAY LWes
No.3 uaz No5 fesifudnsifiuiieedegedian 89.21 uaz 88.64 % audndu Bsludl
AsuARAsAUEMMAYIUEaeiUgAISA No.1, No.d waganestus LB 012 defiivesidud
nafiulfen 86.93, 86.36 waz 80.68 % nuddy dniindesuresdinnianansdsaneiug
LB 010 :ﬁﬁ%a?ﬂ&g@m 283.64 N51/AU GﬁthﬁmmLmﬂemﬁ’uawﬁuﬁjmiﬁw No.4, No.5,
No.1 Bafientimiiniaiie 257.23, 212.48 uay 201.88 niw/fu danutminvesmanansoiud
6 M LLATVBINNNIANISF AT LB 010 Slradugean 11.33 Alan3u/ 6 ng.a. Bslsl
fANuuaNAiUaIeiugnIsAn No.4, No.5, No.1 FaiAiminade 10.57, 9.06 way 8.41

Alansy/ 6 M5.4. (AN5199 4, AN 1)

= ] ::4' @ v ] v & Y v v
M15197 1 A1LRAIANGURIRNNIANIFAUAAzaeWWS 71 7, 14, 30 wae 45 Tundsdny
Uan neudideinunsvaindesuy (W) U 2555

aneiug AUE (T3.)
ﬁﬂmmmqqéjq 73U 14 3 30 U 45 U

No.1 7.19a 19.24a 27.59ab 36.03a
No.2 4.46¢ 10.42c 12.05¢ 17.70c
No.3 7.68a 17.03bc 26.63ab 29.71ab
No.4 5.94b 18.63a 27.55ab 31.30a
No.5 7.23a 16.94bc 31.55a 31.98a

LB 012 5.31bc 11.94c 23.49b 23.94bc

LB 010 4.34c 13.01bc 21.24b 22.31c
F-test > *x *x >

% CV 13.08 17.88 17.21 17.17




A15999 2 ANRREAIIUNTINTINUTDINNNIANINGILsRZAERUT 1 7, 14, 30 wag 45 Tu

waadneUan Aeudiduinunsvatandedug (yuane) U 2555

aneiug AIUNT (3.
KNNIA N-S E-W
N279619 . . o v N . o o
“ w149 30%W 459u 7T 147w 309u 459U
No.1 5.40a 23.10a 30.98a 36.06ab 5.03a 24.69a 30.98a 31.15a
No.2 3.17b 10.53d 11.95b 12.94c 3.34bc 9.8313d 12.16b 12.94c
No.3 4.96a 17.05bc 24.79a 29.48b 4.74a 16.58¢ 24.79a 28.48ab
No.4 4.86a 22.11ab 32.93a 39.80a 4.54a 23.03ab 32.93a 33.61a
No.5 437a  179%bc 28282  3528ab  422ab  1864bc 2827  31.94a
LB 012 321b  1386cd  2096a  27.3db  308c  1383cd  249a  24.9%
LB 010 311b  1507cd  2476a  336Mab  280c 1480c  2476a  288lab
Fotest o o xx o xx x xx xx
% CV 16.90 19.30 15.09 14.77 17.88 18.47 15.09 12.02

A1519% 3 nswsyAulavedlusasinuluresdnnianisdaudazaneiuguaaiuiiesn 45

Tu N AudiFeinunsvaiadiedinil (Yuie) Y 2555

GREMIILT) Ty (1) mulu ()

MANINEN AL ANAT AN AUV LR AUgna
No.1 12.71ab 11.02ab 4.47 0.30bcd 4.48b
No.2 8.46b 6.99b 2.88 0.09d 1.34c¢
No.3 14.78ab 11.11ab 3.62 0.21cd 3.47b
No.4 16.18a 13.70a 4.85 0.23cd 3.89b
No.5 16.55a 14.03a 4.37 0.37b 4.67b

LB 012 13.78ab 11.09ab 3.38 0.32bc 4.13b
LB 010 10.96ab 10.48ab 4.61 0.58a 7.65a
F-test * ns ** **

% CV 23.38 21.74 37.71 22.06 19.96




M1317 4 anwardlutaziuly wazkandnvasinninnigaLRaraenugnaLiuneI 45
Tu Neudideinuesvatadedni (quag) U 2555

%N9LAY
anehgin Sasly Suaaruly e dninsiody  wandasewnm.
N1ANIAG (%) (nf) 6 3.4, (NN.)
No.1 1438 137C 86.93ab 201.88ab 8.41abc
No.2 143A 1378 38.64c 40.95c 1.64d
No.3 141C 139C 89.21a 149.75b 5.81c
No.4 142A 137D 86.36ab 257.23ab 10.57a
No.5 143C 139B 88.64a 212.48ab 9.06ab
LB 012 1428 138A 80.68ab 170.85b 6.97bc
LB 010 143C 139B 77.270b 283.64a 11.33a
Ftest xx xx x
% CV 8.13 25.64 18.83

AMugeLaRuinnndeadynaetusanintuluudazgaaninadyivln lng
mnugsinnIngoaivdsugn 7 Ju fidnedewintu 4.28-5.91 wufias Amnugedt 14 Ju
ARABIWIAY 6.49-15.22 Leufitims Auged 30 u fidedewindu 4.36-20.77 wufiuns
uazALgedl 45 Yu fAnadewintu 6.46-21.89 iwufwns lasanugsinnndeasindséne
Ugn 45 $u aneugn13f No.1 Sredegean fo 21.89 wufiluas dskifanuuandnanin
aeiugnNISA No.3, No.2, No.4 wag No.5 usifliadnuaaunns1eananesiug LB 003 iy
Qqﬁaaﬁqm 6.06 LBURLUAT (miwﬁ 5, AN 2)

Aunfrmssuvesdiuinnindondynatsiusasfiuduluudasdaenis
3nAule aanhansaiduinningoudiony 45 $u faandumnile-16 fldiade 7.45-
36.29 Wwuflung Saaindunyiusen-nzuan fidede 7.23-33.33 wuiiuns lngau
P amssavesinnIageinisd No.1 iinaindumile-1¢ uazdunyfusen-ngfumn i
Anadngefian 36.29 waz 3333 wuRuAs Mudfu Jsmnunitwesduaztilifian
LANANIINANAINTDNAAIBTUFNITAT No.2 WAz No.3 wiTAULANFAI9IINHUTNITAT
No.4, No.5 wagiuguesnsaivinsinums LB 003 deiimnugetiesiign (a5l 6, nwdl 2)

n1stasgyiiulavadlunaziiuluvesdinningess wuiimueuasauninsly
yosiinnngeinIsi No.1 firndegsiian 16.34 uaz 12.76 wufas suadu dalaidl
AmLLANANAURNNIAZoUTUS No.3, No.2, No.d wag No5 deilaugninazainuning
Tu 15.71 uaz 11.89, 14.21 uaz 11.27, 13.78 wag 11.09, 13.18 uay 10.12, uag 12.49



LA 10.37 WURlLnT AU uislauuandsiuiug LB 003 defivunaludugninay
nhatlodign 4.24 uay 3.55 WwuAnng mudIRU (15199 7, 2wt 2)
arugafuluresinninsendaisfugnisdn No.1 fidadegeiian 6.36
LHURLUAS %"’ahi:ﬁmmLmﬂﬁmﬁ’uﬁﬂﬂméau&’ﬁui No.3, No.2, No.4 uay No5 3silmany
g19nulU 6.26, 5.34, 5.20 wag 5.29 LURKIAT ANNEIAU Wadauwanaeiuiug LB 003
Fafimmoninluliesdian 235 wuwns suasmukaziduriquinatsiuluves
finnngeaianeiusnisi No.2 fidadegeiign 0.70 uay 0.36 wufung dslifiaam
LAnaaRURUEn1TA3U uaflannuuana1efuiug LB 003 Fediaatunuiuas
urhgudnandlutiesiian 0.14 uag 0.06 wuRluas awdiy (5197 7) dawdluasdiud
Feagau Adedsening 140C-143D dwmdnuly Wuddeteuwmiuznen Ardegsznin
137B-139A Gaiinningoadaneiugnisin No.1 uag No.3 agialuiludidetewmies 140D
wazfidilududideneumuznon 1388 way 137C muddy (57197 8, nwdl 2)

=

NAaNAAYRINNNIRFaRALAATA1EWUS WUTIRNNIndod a8 ugN15A1 No.1 3
Wesidudnisiiuiienadegeiian 96.02 % Faliifaruunnsaduinninvniudaneius
A15A1 No.3, No.2 uag No.d @afliesidudnisiiuiies 94.89, 9432 uay 84.66 %
padidu dmiindeduesinningeadaeiusniin No.1 Sradegsan 380.40 n3u/su
e?fﬂlaiﬁmmlmﬂ@mﬁuawﬁuﬁ:mié’ﬂ No.4, No.3, No.2 wag No.5 FedartmiTniae
313.63, 306.84, 295.24 uax 26084  n¥u/Fumuddu drtwinvessandadediuil 6
MIansRIRnnIAgeaiaEusNIA No.1 A adugean 6.75 Alansu/ 6 ng.a. Balaid
ANULANANAUAIBTUENI5AT No.3, No.4, No.2 uag No.5 Fatlandmiiniads 5.75, 5.50,
5.25 uag 4.50 Alanu/ 6 3.4, udiinnuuand191niug LB 003 dedithniindedu uas

HAKAARDTIUN 6 AT.Y. UsEPgA (115199 8, N7 2)



M15197 5 AlafANNgaIRnNIAgadwiavaneug 71 7, 14, 30 way 45 Tunaedredan
U 2555 Ngudiduinuniviaindeval (yuina)

anegiuginnIg ANEA (wal.)
Boun 7 Yu 14 Hu 30 u 45 Ju
No.1 5.76a 15.22a 20.775a 21.8%a
No.2 5.63ab 14.01ab 16.35b 19.51ab
No.3 591a 14.39ab 18.58ab 20.85ab
No.4 5.59ab 14.02ab 15.68b 18.65ab
No.5 5.04b 11.79b 15.71b 17.15b
LB 003 4.28c 6.49¢ 4.36¢ 6.46C
Ftest - - - -
% CV 7.54 13.66 11.83 11.76

A1599 6 ANRAEAIUNTIINTINUTDINNNINFUFUAATaENUS 91 7, 14, 30 Wz 45 Tu

wasgeuan U 2555 Neudideinunsvaindesival (yuin)

anug AN (B3,

NNNTA N-S E-W

GONE o . . N N . o o

7R 14% 304u 45 Ju 7% 14 Fu 309 459u

No.1 3.37bc 17.91a 31.99a 36.29a 3.48c 17.36ab 29.55a 33.33a
No.2 395ab 18.61a 27.16ab  30.91ab  4.24b 18.10a 27.20ab  29.06ab
No.3 386ab 18.49a 29.13ab  31.39ab  3.99bc 18.36a 27.69ab  30.04ab
No.4 4.40a 18.87a  27.09ab 29.88b 5.23a 18.65a 2578ab  27.70b
No.5 357abc 14.56b  24.49b 29.44b  3.68bc 14.73b 23.61b 27.66b

LB 003 2.75c 6.49c 7.20c 7.45¢ 2.49d 6.33C 6.85¢ 7.23C
% CV 14.38 12.67 12.71 13.01 11.73 12.24 11.12 11.96




P a a ¥ v ! v ! - - 1 N =
M1519% 7 Mssgiulavedduuaziuluvesinningeddusiazaneiuguaunuinedn 45
% d‘ fa o a 1 =l
Tu Neudideinuasvatadiedinl (yuang) U 2555

aneug Ty (aa1) mulu ()
dnnngens ANATI AL ANUVEY  Ldshaudnang

No.1 16.34a 12.76a 6.36a 0.69a 0.35a
No.2 14.21a 11.27a 5.34a 0.70a 0.36a
No.3 15.71a 11.89a 6.26a 0.68a 0.34a
No.4 13.18a 10.12a 5.20a 0.5%9a 0.28a
No.5 12.49a 10.37a 5.29a 0.63a 0.35a

LB 003 4.24b 3.55b 2.35b 0.14b 0.06b
Ftest . o o o o

% CV 15.12 15.06 16.36 12.89 16.08

P [ = v a () ! Yoo v o f v @ a el'
M19199 8 dnwauzdlunariulu uaskandnvesinnindesdudazaneiugndsniuiei 45
Tu Neudideinunsvaradiodinl (yuang) U 2555

) maﬁluﬁ:  uedy Fvesiily maifuiey  dwiindesiu  wanEasewy.
ANMAZRILN (%) (n5u) 6 M3.41. (NN
No.1 140 D 138 B 96.02a 380.40a 6.75a
No.2 140D 138 A 94.32ab 295.24a 5.25a
No.3 140D 137 C 94.89ab 306.84a 5.75a
No.4 142D 138 A 84.66ab 313.63a 5.50a
No.5 143 D 137 B 84.09b 260.84a 4.50a
LB 003 141 C 139 A 39.20c 31.14b 0.44b

Ftest xx o .

% CV 8.52 28.84 84.98




1.2 nsnagaunugazti

fudunismaaousiugazilurianienggieu iemazingnuaniinuiou lne
W3guiuiug LB 001 waw LB 002 fuiugn1sA (Ck 001-Ck 008) Wu

ANEIVRIRUALIEN AuEsduRsTnaneiusraedeUan 7 war 14 Ju ldiny
uanensiu Tnefimugaaded 7.9-10.5 . way 11-16.1 vy, audy leduaztheny 30
Fu aneus LB 001 fnnugaadoungadl 20.6 e, Felifanaunndneainiug LB 002,
Ck 007, Ck 003, Ck 008, Ck 004, Ck 001, Ck 005 wag Ck 002 Viﬁmmqq 20.1,19.3,
18.2,17.8, 17.1, 16.9, 16.8 uaz 15.9 9u. AUGIHU UALAUWANAIINANUS Ck 006
Feflmnugandetiosand 152 9y, mNgwwesiuazihanewug LB 001 01y 45 Sundsugn
ﬁﬁ%aﬁaqqﬁqﬂ 26.9 @l %ﬂﬁﬁmmumﬂﬁmmﬂﬁui Ck 007, LB 002, Ck 005, Ck 003 way
Ck 006 ﬁﬁmm@a 25.7,25.2, 21.9, 21.7 wag 20.2 9. @USIAU LANAIINLANAINIINEY
g Ck 002 wae Ck 008 Tsileugaiadetionan 16.6 wag 17.3 wal. (AN5197 9, nwdl 3)

M13197 9 AnadeANuaIveiuAriudaraeug 1 7, 14, 30 uag 45 Tunddieugniu
3w NaudiTeinunsvatadedivid (quang) U 2556

ANES (Ta.)

GREMIILEEATY - - - -
73 14 Ju 30 Ju 45 Ju
Ck 001 9.8 12.8 16.9 ab 18.8 bc
CK 002 9.5 11.0 159 ab 16.6 C
Ck 003 8.9 13.2 18.2 ab 21.7 abc
Ck 004 9.2 13.1 17.1 ab 21.2 abc
Ck 005 9.9 12.9 16.8 ab 21.9 abc
Ck 006 7.9 12.1 152 b 20.2 abc
Ck 007 10.0 15.2 19.3 ab 25.7 ab
Ck 008 8.1 11.0 17.8 ab 173 ¢
LB 001 10.5 16.1 20.6 a 269 a
LB 002 9.2 14.1 20.1 ab 25.2 ab
P<0.05 ns ns * *

CV. 12.58 16.07 10.37 17.84




YUANTINUAUALEID1E 7 Fundsdguan aregiug LB 001 Hyu1ansanuingin
fieilo-1¢ (NS) wdvunnand 12 wu. Fslsifianuunnsisannitug LB 002, Ck 007 waz Ck
005 fywransewa NS Lade 11.5, 10148z 9.5 ¥4, AuAIRY uAfin1NuAns19e8Ie
tfoddnyBamsainainatoius Ck 006 Jsilvuransswy NS waedesan 7 4. wag ag
#ug LB 001 fvwansaiuinanfiang uoen-ngTunn (EW) ldsanndign 10.8 v, Bl
ANNLANA1SNILS LB 002, Ck 007 waz Ck 005 Afvunamsawy EW Lade 105, 9.8 uay
9 g, MU udiAmLAneseesilfeddamsainainateius Ck 006 Failvuuna
N3y EW wdetiosan 6.4 va. vuiansajuduazineny 14 Sundsdreugn aneus LB
002 fluuansea NS 1asungn 15.6 @3, Sslifininuuansisainsiug LB 001, Ck 004
way Ck 007 Hyuransany NS @A 14.7, 13 way 123 9. AUSIFU LASIAuLANAI
ogailifoddyBansadinanateiug Ck 006 Jsfivuwransaiu NS Ladutosgn 9.3 v, uay
anesfug LB 002 fvunanssy EW 1adounngn 16.4 g, slifiannuuansiaainitug LB
001, Ck 007 way Ck 004 YUIANTINY EW 0aY 14.6, 132 uag 13 9. AUSIFU WAl
anuuAnsegsiifudABmnaiinainaneius Ck 006 Fsfluuansay EW wdetiondn
10.2 gy, dauruanseusuaztmnatgiugunaadiedan 30 uag 45 Tu liflanuuaneing
fu Tnpfauransaiy NS 1ady 14.0-17 uag 15.3-18.2 9. AAAIRU druvuiansasiy EW
1288 18.3-21.9 uay 18.5-22.2 %1l MAUAFU (miwﬁ 10, AN 3)

M13197 10 AnadeaugveuAziuiavaeug 91 7, 14, 30 war 45 Jundadiedgnlu
03U NaudITeinunsvatadedinid (Ui U 2556

g VUIANTIN (.)

AL 7 14 Ju 30 Ju 45 Ju

NS EW NS EW NS EW NS EW

Ck 001 9.2 bcd 8.5 bcd 11.2 bcd 11.5 bc 150 164 183 185
CK 002 8.7 cd 8.3 cd 10.8 cd 11.9 bc 156 16.0 184 192
Ck 003 8.8 cd 8.0 cd 12.1 bcd 12.2 bc 146 165 201 212
Ck 004 9.2 bcd 8.0 cd 13.0 abc 13.0abc 167 182 219 222
Ck 005 9.5abcd 9.0 abc 11.6 bcd 12.0 bc9 147 162 192 206
Ck 006 7.0d 6.4 c 9.3d 10.2 ¢ 144 157 184 200
Ck 007 10.1 abc 9.8 abc 12.3 abcd 13.2 abc 170 173 214 221
Ck 008 8.6 cd 7.7 cd 11.6 bcd 12.1 bc 152 153 189 206
LB 001 12.0 a 10.8 a 14.7 ab 14.6 ab 16.5 179 208 222
LB 002 11.5ab 10.5 ab 15.6 a 16.4 a 170 180 202 210
P<0.05 xx xx xx x* ns ns ns ns

CV. 10.80 9.82 11.04 11.03 13.62 11.89 1288 10.66




yupriluvesdiuagtiwdanfuied 45 fu wuhnrugnvesiluagimnaie
fuglaifianuuandnaiy Feflenmenieds 6-7 wu. Tasaneiug Ck 002 fmuenivesiy
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The Selection of Onion Varieties in In- and Off-Season Production
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ABSTRACT

This study was conducted in the farmer farm at Maewang and Praow
district and Royal Agricultural Research Center (CMRARC) in Chiang Mai during the
2012-2013 in and off-season. The experiment included eleven varieties imported
from Netherland (Cavalier, Sirius, Minerva, Buccaneer, Colossus, Annika, Sweet Uno,
Lucinda, Fernanda, BO-14 and BO-15) and one Thai variety (Superex). All
experiments were designed to accommodate a RCBD. Variables used to measure
performance include growth, yield, physical characteristics and quality attribute.
Results showed that irrespective of the location, the productivity of Sweet Uno and
Cavalier varieties (8,267 and 8,0267 kg rai ' respectively) was higher than the other
varieties during the in season. The bulb weight, the bulb diameter and length, the

total soluble solid (TSS) of these varieties were higher than the Superex variety. The



bulb shape of these varieties was found to be flat globe, broad and globe. In Praow,
the bulb firmness, pH, TSS and percentage of dried weight was higher in the
Minerva varieties (8.5 wag 8.3 “Brix respectively) than those observed in Superex in
other locations. In turn, during the off-season, the productivity of Fernanda,
Colossus and BO-14 varieties (8,899, 6,973 and 6,789 kg rai’' respectively) in all
locations were higher than the other varieties. Number of leaf bases of Fernanda,
Colossus and BO-14 varieties were 8 scales. Bulb shapes found in these varieties
included rhomboid, broad, globe, broad elliptic and spindle shapes. The bulb
diameter and length of the varieties Fernanda and Colossus were bigger than those
measured in other varieties. Relative to other varieties, the TSS (12 and 8.1 °Brix)
and bulb firmness (2.34 N) of BO-14 and Minerva were the highest.

In the CMRARC location, the varieties Minerva, Sweet Uno and Superex
had the lowest peel weight. However, Sweet Uno, Superex and BO-14 had the
highest pulp weight compared to other varieties. The percentage of weight loss in
Sweet Uno and Cavalier was slightly lower in comparison to other varieties.
Measurement of the dry content in dehydrated samples of onion show that the
varieties of BO-14, Lucinda and Minerva have a higher dry content (14, 10 and 9 %,
respectively) than other varieties. Sensory tests performed on the onion powder
showed that the color found in powder samples of Minerva, Colossus and BO-14
varieties were more accepted by the panel than other varieties. In turn, Lucinda and
BO-14 had more acceptable smell. Then, the Sweet Uno, Minerva and BO-14
varieties are tends to onion powder processing because these varieties were higher
the vyield, dried weight, bulb firmness, TSS and quality tastes more than other
varieties.

The selection of onion varieties that are suitable for food processing
industry at Nithi Foods Co., Ltd. was represented in Minerva and BO-14 which
compare with Superex. The company was very satisfied Minerva that appropriate for
seasoning powder processing because this variety was higher dried weight (7.9%)
than Superex. Moreover, Minerva was sweet and good smell than BO-14 and
Superex after dehydrated onions in the form of flakes. For BO-14 was higher dried
weight (9.2%) than Minerva and Superex that suitable for processing industry

because high dried weight, easy to control colour and process for a short time.

Key words: Variety, production, quality, in-season, off-season, onion.
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Table 1 The average of weight/head and yield of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural
Research Center (CMRARQ).

Weight/head (g) Yield/rai (kg)

Varieties Year 2013 Year 2014 Year 2013 Year 2014
MW/off ~ PW/off CMRARC/in CMRARC/off MW/off PW/off CMRARC/in  CMRARC/off
Cavalier 22.6 bc 37.5¢c  307.8 abc 64.9 c 176 ¢ 1,044 c 8,0267 ab 2,520 e
Sirius 24.3 bc 42.4 bc  283.5 bcd 114.1 abc 91 c 1,232 bc 6,869 ab 5,872 bcd
Minerva 29.6 abc 39.8c 2499 cde 99.3 bc 392 b 1,192 bc 7,061 ab 3,187 e
Buccaneer 40.5 a 52.6 ab 211.7 ef 92.0 bc 624 a 1,320 abc 6,587 bc 4,627 cde
Colossus 339 ab 53.0ab 251.1 cde 156.1 a 398 b 1,564 ab 6,547 bc 6,973 ab
Annika 20.0 c 41.6 bc 264.5 bcde 67.4 C 94 c 1,128 ¢ 7,221 ab 3,219 e
Sweet Uno  36.3 ab 419bc 3151 ab 134.0 ab 392 b 1,208 bc 8,267 a 6,688 bc
Lucinda 28.1 abc 40.8 ¢ 183.1 f 74.6 C 264 ¢ 1,096 ¢ 5,040 cd 3,843 de
Fernanda 34.9 ab 624a  227.2 def 160.9 a 123 ¢ 1689 a 6,413 bc 8,899 a
Superex 26.1 bc 40.0 c 3513 a 142.5 ab 66 C 592 d 7,365 ab 5,893 bcd
BO-14 170.4 f 113.5 abc 4,333 d 6,789 abc
BO-15 83.4 c 5,707 bcd
CVv. 28.16 1577 11.48 21.59 51.90 21.08 11.46 19.84

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT
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Table 2 The average of bulb size (width and length) of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural
Research Center (CMRARQ).

Bulb size (mm)

Diameter Length
Varieties
Year 2013 Year 2014 Year 2013 Year 2014
MW/off PW/off CMRARC/in CMRARC/off MW/off PW/off CMRARC/in CMRARC/off
Cavalier 323dc  39.8c 85.1b  84.7ab 295¢ 46.9 cd 88.2ab 87.7ab
Sirius 32.1dc 414 bc 825bc 825hbc 40.8 cde 53.5ab 86.8ab 86.4ab
Minerva 36.6 abc  40.9 bc 80.3 bc  79.9 bc 34.1 efg  48.4 cd 749 cd 749 cd
Buccaneer 40.5ab  43.8 bc 73.8cd 738 cd 38.1def 54.7 ab 85.0ab 84.7ab
Colossus ~ 36.0 abcd 44.7 ab 79.0 bc  78.5 bcd 33.1 fg 56.7 ab 928 a 91.2 a
Annika 29.5d 40.3 c 799 bc 799 bc 45.7 abc  52.0 bc 879ab 87.6ab
Sweet Uno 40.8 a 42.7 bc 94.4 a 933 a 443 bcd 46.7d 73.7cd 737 cd
Lucinda 34.1 bcd 40.7 bc 69.6d 69.6d 48.5 ab 47.8 cd 81.2bc 81.1 bc
Fernanda 37.8abc 479 a 744cd 744 cd 524 a 579 a 918 a 90.7 a
Superex 33.6dc 425 bc 95.0 a 93.0a 457 abc  44.0d 74.4cd 74.4 cd
BO-14 76.5 bcd 75.7 bcd 68.0 d 67.9d
BO-15 75.1 bed 68.2d
P<0.05 *% * *% *% *% * *% *%
CV. 11.49 6.08 5.03 5.73 11.35 6.48 4.68 5.05

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT
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Table 3 The average of bulb shape and onion grade of each onion variety at three
locations in Meawang (MW), Praow (PW) and ChiangMai Royal Agricultural
Research Center (CMRARQ).

Bulb shape” Onion grade (bulb/1 mz)b
Varieties Year 2013 Year 2014 CMRARC/In 2014 CMRARC/Off 2014

MW/off PW/off CMRARC/in CMRARC/off Over 0 1 2 3 Over 0 1 2 3
Cavalier 4,5,6,8 6,8 45,6 45,6 20 18 16 7 O 0 0 1 9 44
Sirius 6,8 6,8 5,6,8 4,5,6 14 18 17 11 1 0 2 11 21 22
Minerva 5,6,8 6 2,5,6 2,5,6 16 2r 14 4 0 0 0 3 14 38
Buccaneer 3,4,5,6 5,6,8 5,6,8 5,6,8 7 17 15 14 7 0 0 4 15 35
Colossus 3,6,8 5,6,8 6,7,8 6,7,8 4 20 16 10 6 1 6 9 11 26
Annika 6,8 6,8 2,6,8 2,6,8 13 21 16 8 2 0 0 0 6 32
Sweet Uno 4,5,6,8 4,6,8 2,5 2,5 15 24 14 3 4 1 7 11 10 25
Lucinda 5,6,8 6,8 5,6,8 5,6,8 6 16 22 9 3 0 1 2 9 42
Fernanda 3,4,5,6,8 5,68 5,6,8 5,6,8 15 21 11 7 4 1 6 20 19 15
Superex 5,6,8 5,6 4,5 4,5 36 12 4 2 0 0 5 16 17 20
BO-14 4,5 4,57 1 20 29 8 1 0 0 9 25 25
BO-15 4,5 0 0 7 28 28

®The bulb shape was measured on a 1-9 scale of mature onion. The following scale
(IPGRI, ECP/GR, AVRDC, 2001): 1 = flat oval, 2 = flat globe, 3 = rhomboid, 4
= broad, 5 = globe, 6 = broad elliptic, 7 = ovate (elongated oval), 8 =
spindle and 9 = high top.

®Onion grade was measured on 4 grades; Over = =28 cm, 0 =7-8cm, 1 = 6-7cm, 2 =

4-6 cm, 3 = =4 cm (Export grade = 7-9 cm)
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Table 4 The average of fleshy scale leave and bulb firmness of each onion variety
at three locations in Meawang (MW), Praow (PW) and ChiangMai Royal
Agricultural Research Center (CMRARQ).

Fleshy scale leave Bulb firmness (N)
Varieties Year 2013 Year 2014 Year 2013 Year 2014
MW/off PW/off CMRARC/in CMRARC/off = MW/off PW/off CMRARC/in CMRARC/off
Cavalier 6.2ab 68c 9.9 bc 8.0 ab 225ab 2.28 ab 2.25 ab 2.24 ab
Sirius 63ab 7.1 bc 9.8 bc 7.3 bc 228ab 226b 227 ab 2.27 ab
Minerva 69ab 7.1bc 9.9 bc 79 ab 233a 227b 234 a 234 a
Buccaneer 70a 78a 9.6 bc 7.3 bc 225ab 232 ab 2.24 ab 2.24 ab
Colossus 73a T.6ab 9.7 bc 8.0 ab 221b 232ab 220b 221b
Annika 58b 7.2bc 9.8 bc 6.7c¢ 224 ab 232 ab 223 ab 2.24 ab
Sweet Uno 7T4a Tdab 9.1c 8.7 a 222b 228ab 222b 222b
Lucinda 69ab 7.6ab 119a 7.7 abc 226ab 223Db 225 ab 2.25 ab
Fernanda 70a T6ab 9.9 bc 8.2 ab 229 ab 2.30 ab 2.28 ab 2.27 ab
Superex 67ab 6.8c 11.1 ab 8.0 ab 228ab 237 227 ab 2.27 ab
BO-14 9.8 bc 7.5 abc 235a 234 a
BO-15 8.4 ab 233 a
P<0.05 * * *% *% * * * *
CV. 11.03  4.26 7.85 6.95 2.27 2.58 2.19 2.28

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT

2.6 Usunauvaaudsiiazansnld v3anmunau (TSS)
nsnaaeuiugrenialvgluggdmsuuilneaauazudsgy U 2557 suaaumiu
Y] | A = a ‘:1' O . a ]
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= a v d' o . PN
fanuvnuaielesiign 6.3%Brix (AN51991 5)
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Superex UagugdusgalituddyBmeedn dnfug Femanda fmnuvuadeos
ﬁqm 6.0°Brix (AN57971 5)

vewilvgfiugnd 2557 Aguditeinunsvatadesiml Wug BO-15 danuvay
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Table 5 The average of total soluble solids (TSS) and pH meter of each onion
variety at three locations in Meawang (MW), Praow (PW) and ChiangMai
Royal Agricultural Research Center (CMRARQ).

TSS (°Brix) pH
Varieties Year 2013 Year 2014 Year 2013 Year 2014
MW/off PW/off CMRARC/in CMRARC/off = MW/off PW/off CMRARC/in CMRARC/off
Cavalier T4 bc 7.1bc 8.3 bcd 7.6 def 6.1a 5.8 abcd 6.3 a 5.6 abc
Sirius 68cd 6.5cd 7.9 cd 7.0 ef 57bcd 6.0ab 59c 51e
Minerva 79ab 7.6ab 8.8 bc 8.1 cd 58bcd 6.1a 6.7 ab 57 ab
Buccaneer T4bc 73b 8.2 bcd 8.7 bc 59bc 5.9 abc 55d 5.5 bcd
Colossus 63d 6.1d 8.0 bcd 7.2 ef 58 bcd 5.7 cde 56d 51e
Annika 7.1bcd 6.4d 7.9 bcd 7.4 def 5.7 bcd 5.7 cde 6.1b 50e
Sweet Uno  7.1bcd 6.1d 8.5 bcd 7.8 de 56d 5.6de 54d 5.2 de
Lucinda 87a 8la 89b 9.1b 59b 57de 55d 5.3 cde
Fernanda 64d 60d 77d 7.3 ef 57cd 56e 56d 51e
Superex 6.6cd 6.1d 7.8d 6.8 f 57 cd 5.8 bcde 6.2 ab 58a
BO-14 123 a 120 a 55d 5.3 cde
BO-15 123 a 5.3 cde
P<0.05 *x *x *% *% *% *% *% *%
CV. 8.04 6.73 5.11 4.66 2.03 2.84 1.61 2.71

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT

2.8 Aildanvaswauialug (L*, a* was b*)

nmsnegeuiugreniilnglugadwiuuilnnaauwazuussy U 2557 Aue1Ad
aina (L*) vemewlyg) wuiiug Minerva fiAn L* 1dosnnilan 99.34 flamumneing
1nWug Superex uaziuguetaditodfyBimsadd dawiug Colossus fAn L* Lade
tiouiign 86.43 (157971 6)
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ﬁq@ 86.11 (AN51471 6)
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uANASNIUS Superex WagugBuogaililodAnyBmneadd dauiug Minerva fid1 b*
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Superex uaz Minerva agsiloddnyBameadia wagitug Minerva fidn b* Ladevfosiign -
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Table 6 The average of peel colour (L* , a* and *b values) of each onion variety at
three locations in Meawang (MW), Praow (PW) and ChiangMai Royal
Agricultural Research Center (CMRARQ).

Peel Colour
L* a* b*
Year 2013 Year 2014 Year 2013 Year 2014 Year 2013 Year 2014
MWY/off PW/off CMRARC/inCMRARC/off MW/offPW/offCMRARC/inCMRARC/off MW/off PW/off CMRARC/inCMRARC/off
Cavalier 91.65 86.11c 91.63d 90.75d 374 6.28bc 3.76d 450 de  16.65 bcd17.97 ab 16.61d 16.75d
Sirius 90.93 86.28c 90.88d 91.00 cd 6.35 7.19bc 6.38c 5.25 cd 18.09 bc 19.26 a  18.00 c 17.75 cd
Minerva 99.32 94.55a 99.34a 98.50 a 349 218d 3.49d 3.50 ef -429e -300g -4.29¢g -4.25¢
Buccaneer 90.04 91.66 ab 90.11 de 90.50 d 6.33 691bc 6.37c 7.25b 2261 a 1820ab 2257a 21.50 b

Varieties

Colossus  76.41 93.08 ab 86.43 f 86.25 e 336 6.92bc 3.30d 325f 12.88d 17.80ab 12.82f 12.75 f
Annika 89.94 88.37 bc 89.93 de 89.75d 3.04 1088a 3.05d 3.50 ef 18.75ab 1896a 18.75b 1825 ¢
Sweet Uno 92.24 88.88 bc 92.21 c 92.75 b 3.63 6.42bc 3.66d 3.25f 14.16 cd 1552 bc 14.15e 1475 e
Lucinda 92.49 9351ab 9244 c 92.50 bc 6.10 597 bc 6.13c 575c 2238a 20.67a 2235a 2275 a

Fernanda 86.45 9359 ab 86.47 f 86.75 e 783 857ab 781b 7.25b 1395d 1787 ab 13.92e 1350 f
Superex  89.14 9234 ab 89.15e 89.75 d 9.62 506cd 9.64a 8.75a 16.57 bcd 1291 c 1653 d 16.75d

BO-14 98.24 b 98.25 a 3.48d 3.25f -4.15 ¢ -4.25¢
BO-15 98.50 a 3.75 ef -4.50 ¢
P<0.05 ns * *% x% ns x% *% x% x% xx xx x%

Cv. 1199 4.02 0.57 0.86 163 36.37 9.62 9.98 1852  14.81 2.94 a.67

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = Indicates significance at the 99% (P<0.01) by the DMRT
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dmsuiiugnewilnginzanlunisugn  ilensznenandnuenggdmiuiilaa
anuazuUsy U 2556-2557 nuimeurlnginnanestusiugnl 2556 71 e.usina fdden
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fitfovosmauialng

msnaaouiusreuiilvaluggdmivuilnranuazutssy O 2557 dwdifleves
veurtilvg) wuimeuiilvamnaneiuiiddonaidudum ogsswitngud  1490-150D
pnciuRug Minerva uay BO-14 defiilonaidudun ogfsewintengud 155C-1550 (asail
7)

dmsuiiuguewilngfnzailunisgn  lensznenandnuenggdmiviilaa
anuazuUssy U 2556-2557 wuivesilyaynanewudiiugnd 2556 91 e.usine wag e,
w31 fidenaidudun egsewinngud 149D-150D snciuifug Minerva uay BO-14 el
onailudun ogsgwinengud 155C-155D (91471 7)
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Table 7 The colour chart of onion varieties was cut into small cube pieces in
different time period at CMRARC.

Colour Chart

. Peel colour Pulp colour
Varieties

Year 2013 Year 2014 Year 2013 Year 2014

MW/off  PW/off CMRARC/in  CMRARC/off MW/ off PW/off ~ CMRARC/in  CMRARC/off

Cavalier 23C-24D  24C-25C  24C-25C 24C-25C 149D-150D 149D-150D 149D-150D  149D-150D
Sirius 23C-24D  24C-25C  24C-25C 24C-25C 149D-150D 149C-150D 149D-150D  149D-150D
Minerva ~ 155A-155C  155C  155C-155D  155C-155D  155C-155D 155C-155D 155C-155D  155C-155D
Buccaneer 23D-25C 24C-25D  24D-25C 24D-25C 149D-150D 149D-150C 149D-150D  149D-150D
Colossus ~ 23D-25D 23D-25C  24D-25C 24D-25C 149D-150D 149D-150D 149D-150D  149D-150D
Annika 23D-24D  24C-25C  24C-25C 24C-25C 149D-150D 149D-150D 149D-150D  149D-150D
Sweet Uno 23C-25C  24C-25C  24D-25C 24D-25C 149D-150D 149D-150D 149D-150D  149D-150D
Lucinda 23D-25D 23D-25D  24C-25C 24C-25C 149D-150D 149D-150D 149D-150D  149D-150D
Fernanda  23D-24D 23C-25D  23C-25C 23C-25C 149D-150D 149D-150D 149D-150D  149D-150D
Superex 23D-24D  24C-25D  24C-25C 24C-25C 149D-150D 149D-150D 149D-150D  149D-150D
Po-14 155C-155D  155C-155D 155C-155D  155C-155D
Po-15 155C-155D 155C-155D




3. MsuUsFUNaRER
3.1 mMsgeyidetniingn
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Table 8 The weight loss of onion varieties was cut into small cube pieces in
different time period at CMRARC.

Weight loss
Varieties  gagin 1h 2h 3h ah 5h
(kg) % (kg) % (kg) % (kg) % (kg) % (kg) %
204.6  200.8 200.3 197.6 195.0 192.9
Cavalier 0 0 3 18 3 2lab 5 34ab 3 47ab 0 57ab
188.0 185.1 181.9 179.6 45 1765 6.2 1730 8.0
Sirius 8 0 3 16 0 33abc 5 abc 3 abcd 8 bcde
152.4 149.8 146.1 144.1 141.3 138.0
Minerva 3 0 3 17 3 42cd 8 54bc 0 73cde 5 92e
1439 1423 138.0 136.6 133.1 131.7
Buccaneer 3 0 0 13 3 4d4lcd 5 51bc 8 75de 8 85cde
232.2 228.6 226.3 223.3 220.1 53 2168 6.7
Colossus 5 0 8 16 0 26abc 5 39ab 5 abcd 3 abcd
1779 1764 174.6 171.6 169.1 166.5
Annika 3 0 3 09 8 18a 5 35ab 0 b50abc 5 6.4abc
sweet 2611 2591 257.5 254.1 251.4 248.9
Uno 8 0 8 08 8 1d4a 5 27a 8 38a 5 4.7 a
1839 181.8 179.3 176.3 1733 58 1700 7.7
Lucinda 8 0 5 12 5 25abc 8 4lab 0 abcd 3 bcde
2237 2208 211.7 209.4 204.0 203.3
Fermanda 5 0 8 13 8 54d 3 64c 8 8.7e 0 92e
236.0 2324 229.5 227.0 2235 53 2204 6.6
Superex 8 0 0 15 8 27abc 5 38ab 0  abcd 0  abcd
1726 168.1 1659 39 1632 1606 7.1 1575
BO-14 3 0 8 27 8 bcd 8 54bc 0 bcde 3 89de
P<0.05 ns *% *% *% *%
o 63.5
4 29.87 22.25 18.47 14.82

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = Indicates significance at the 99% (P<0.01) by the DMRT
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Table 9 Fresh- and dry weight of onion varieties were dehydrated in the form of
powder at CMRARC.

Processing onion varieties

Varieties  Fresh weight Peel weight Pulp weight Dried weight
(kg) %  (kg) % (kg) % (kg) %
Cavalier 21698 100 780 3.7abc 20693 953ab 859 8.6 bcd
Sirius 199.45 100 878 4.3abc 190.63 957ab 7.90 79d
Minerva 165.13 100 2.93 1.8 ¢ 15478 944ab 920 9.2 bcd

Buccaneer 15993 100 9.45 59ab 149.98 906b 7.84 7.8d
Colossus 24490 100 9.60 4.0abc 23510 96.0ab 7.79 7.8d

Annika 189.48 100 898 4.7abc 18213 96.1ab 895 9.0 bcd
Sweet Uno  264.60 100 6.30 25¢C 256.63 96.8ab 891 8.9 bcd
Lucinda 20098 100 13.13 6.6 a 187.78 93.4ab 10.10 10.1b
Fernanda 23355 100 1153 50abc 22198 950ab 8.75 8.8 bcd
Superex 24458 100 5.55 23cC 238.78 976a 849 85cd
BO-14 179.48 100 505 29 bc 17443  97.1ab 1436 144a
P<0.05 xx x *x
CV. 38.67 3.24 7.58

* = Means followed by the same letter in column are not significantly different but
mean followed by different letter in column are significantly different at the 95%
(P<0.05) by the DMRT.

** = |Indicates significance at the 99% (P<0.01) by the DMRT
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anwued nudmeuiilugiug Minerva, Colossus, Annika kag BO-14 1dv09
vewlvgiaendseuuviaiunenns oglusziu 2 () unns1saniiug Superex uaziugay
floglusedu 1 (weld)

dnwagsayd nuiveuilvgwug BO-14 nendiniswusiuiduneunadanad
savAveaenvialug] ogluszdu 2 (7) uandnaainifug Superex wagusdu fleglusesiu 1
(welt)dnwaugnausa wuimesiilvgug Lucinda wag BO-14 finduianzvosvensialg)
seuus aglusedu 2 (7) uansnaanniug Superex wagiugdu Meglusedu 1 (neld)

anuianelavesuslna wudiguslaasiauiianelaluneuilugiug Minerva
uaz BO-14 aglusesiy 2 (7) umnsnaanniug Superex wagiugdu fiegluszdu 1 (weld)



Table 10 The level of quality tastes in onion powder that inspect at CMRARC and

MaeJo University.

Varieties Colour  Taste Smell Satisfied Total
Cavalier 1.4 1.1 1.4 1.4 53
Sirius 1.3 1.0 1.0 1.2 4.6
Minerva 1.5 1.3 1.1 1.5 5.5
Buccaneer 1.4 1.2 1.2 1.4 52
Colossus 1.9 1.1 0.8 1.1 4.9
Annika 1.5 1.2 1.1 1.5 53
Sweet Uno 13 1.2 1.0 1.4 5.0
Lucinda 1.4 1.2 1.8 1.2 5.6
Fernanda 1.1 1.3 1.2 1.3 4.9
Superex 1.4 1.3 1.5 1.4 55
BO-14 1.7 1.7 1.5 1.9 6.8

Remark: the tastes score are show the level of 0 = dissatisfied, 1 = Neutral, 2 =

satisfied, 3 = very satisfied

3.4 vviinuade waziwinuandsauuisludegaanunasy

Audidoinuasnaradedlvallidnideniusenilvg Adnenmlunisuussy 2
arosiug ldun Minerva waz BO-14 Lilevrlunaasunisudssuiisgnainnssy a9
Wiguiisuiuiug Superex lnanisnageunisuuuiluvouiilngindnsuuisainuiem
TBled e

INNINAFOUANAMNITWUTTURAENSTUTeNTI g MenduUsguilundn
pULIHS WU neuTalng Wug Minenva Siminwdseuuinaiouniian widu 557
Alansu Ay 7.9% veniutindeuey uarldsrozinailumaudsunonilugindnauus
WAvundign 3.45 $alua wazilen %MC 1asuniiagn 5.03 daunessiilugjiug BO-14 1
dwiinudseuuiaiade 4.50 Alansu Andu 9.2% wasldszeznalunsuusunonsialng)
indnouuiaindstiosiian 3.00 9alu wagilen %MC wAsuniiga 5.30 dauesialvgiug
Superex ftminvdsouuinadetosiian 2.40 Alansy Andu 6.6% uarldarezinailums
wUgUvenlngindneuuviands 3.10 alus uaziid %MC lRAsLNTIgR 4.20 (AN5197
11)



Table 11 Fresh- and dry weight of onion varieties were dehydrated in the form of
flakes (Nithi Foods Co., Ltd., 2014).

Dryin
Varieties Fresh weight Peel weight Pulp weight Drying weight t'y : %MC
ime
ke) % (ko) % ke) % (ko) % (h)
Minerva 70.20 100 9.60 13.7 60.60 86 557 79 345 503
BO-14 49.00 100 7.75 158 4121 84 450 9.2 3.00 530

Superex 36.47 100 3.70 10.1 3270 90 240 6.6 310  4.20

3.5 AMNINNT 5B LW AFIMNTTY

HAINNINAADUAMNINNTUUTFULAEN15TUVD IO INGNARAB UL ITBINY
U3 T39nd it w1 vewvilngus Minerva Siilowilen (MC5.03) usiflsamnudig
fiAuuLINATT BO-14 way Superex susamadeniusnunsaufmilouoniilng
anlé dauiug Bo-14 fidenseu (MC5.30) sawdlivatu fsadandrouzaznofiu findu
vouialnglidntios druiug Superex FaduiudiuTouiiiou dsadin wazsavuniaving
ogndalau elfisufugunimnisuussUaznsiunenialvgiind aeuursiitidiann
Usgmedu (STD) fiannunseu wudniios SsashaTendionisugiliuu Ssavunny
vnedntes waeg1alsinin uiEndsyed 91da lalianuwiuiniug Minerva fiaanu
WgaNdmIuin seasoning powder ¥BIUSENY d3wiug BO-14 wingaudmIunsHEn
Begnanvngsu (5197 12)

Table 12 The sensory of three onion varieties after dehydrated onions in the form
of flakes (Nithi Foods Co., Ltd., 2014).

Varieties Sensory

STD  Crispy and slightly sweet , acidulous like soak in water and slightly bitter taste
Minerva Sticky (MC5.03) Sweeter than BO-14 and superax , good taste like fresh onion
Po-14 Crispy (MC5.30) not sweet , tasteless look raw papaya, a little smell of onion

Superex Acidulous , bitter taste (MC4.20)
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I'l Cavalier I'3 Minerva I'4 Buccaneer

I'6 Annika I'7 Sweet Uno T8 Lucinda

cose

T11 BO-14

Figure 1. The bulb shape, size and peel-pulp color of each onion variety after

harvested at three locations in Maewang, Praow and CMRARC at Chiang

Mai.
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Figure 3. The dry weight of each onion variety were dehydrated in the form of
flakes at Nithi Foods Co., Ltd, Chiang Mai.
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Reducing Damage of Onion (Allium cepa L.) after Harvesting
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