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Title Longan Improvement by Conventional Breeding

Author Mr. Taweesin Kaewsenuam

Degree of Master of Science in Hortieulture

Advisory Committee Chairperson Associate Professor Dr. Sahha Toolapong
ABSTRACT

Longan improvement by breeding was conducted in 2008 and 2009 at the longan
orchard in Moo 3, Tambon Mueang Nga, Amphur Muang, Lamphun Province. Seven cultivars
were used for 19 crosses in 2008 and 23 crosses in 2009 such as Edor, Dorloang, Haew,
Seechompoo, Yok, Biewkiew, and Maejo Tawaii. When seeds of every cross were sown, total
seedlings amounted to 254 and 562, respectively, from each year. Average fruit setting was about
30.03% in 2008 and 43.56% in 2009 from crosses of Dorloang x Haew and Edor x Biewkiew.
Maximum fruit setting was observed at 53.33% and 78.00%, respectively, in 2008 and 65.92%
and 70.99% in 2009. Crosses of Biewkiew x Edor and Biewkiew x Seechompoo gave maximum
fruit setting of 53.33% and 78.00%, respectively, as well as maximum seed setting of 89.29% and
91.67%, respectively. Percentage failure to fruit setting was recorded at 34.08% and 29.00%,
respectively, by crosses of Haew x Seechompoo and Haew x Biewkiew which gave maximum
percentage of 80.00% and 47.83% more than other crosses but maximum seed germination was
found at 88.88% and 100%, respectively, Maximum seed germination was found at 54.50% and
83.60% in Haew x Edor in 2008 and 2009, respectively. Also, maximum seed germination was
found at 88.88% and 100% in 2008 and 2009 for 4 crosses: Yok x Seechompoo, Biewkiew x
Seechompoo, Seeehompoo x Haew and Tawaii x Biewkiew, Meanwhile, scions from seedlings of
2008 were grafied to mature longan plants in 2009. Only 16 crosses resulted to successful
grafting by producing 55 grafted branches or 26.36% from a total of 222 branches. Maximum
grafting success was 66.66% by Haew x Seechompoo. Growth and development of longan plant
at 6 months showed that Haew x Seechompoo had the highest plant height (31.10 cm) while
maximum stem diameter (5.87 mm) was found in Yok x Baewkiew and maximum number of
leaves per plant (11.60 leaves) was found in Yok x Tawaii. On the other hand, longan plants at

100 days old showed maximum plant height (118.70 cm), maximum stem diameter (18.91 mm)
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and maximum number of leaves per plant (58.20 leaves) were observed in Biewkiew x Edor. But
at 6 months old, maximum plant height (3.88 cm) was found in the crosses of Haew x
Seechompoo and Haew x Biewkiew which was better than in other crosses. Meanwhile,
maximum stem diameter (0.90 mm) was found in Yok x Maejo Tawaii including maximum
number of leaves per plant (1.60 leaves). Application of KCIO, showed that growth of longan
plants in terms of plant height, stem diameter and number of leaves of grafted plants were not

significantly different.
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11.10, 10.52, 8.88, 8.05, 7.65, U 7.00 Undiun3) AIUAIAY FIUGHTN AONAT x AFun U

[ o a a
YA URIgUINA1TIDUEA 6.00 AAIIAST (A1519 6)

S1uauly

nafoud learsgrau 01y 100 Sunwndaims ¥ ars InunmFouaaoisa
#wu S lvdudonlilanuuenaiedunieada @s1emuan 6) Taodr loaeguani
o o dw ﬂr = = = 9 » =) =
119l feil Wivated x 80 B0 x A ud9 x ABKA9 non = Fzuw BAD x Hon Mon x

¥ » = ¥ = = -:iy a2
A ADHAIL X LRI ABHA x DABD ADHAN x Hun i x Aruy 0A0 x ABHA 1TeNT 3
»

ADNAI BAD x Tyuy uaz WieuTvd x uh (58.20, 29.00, 27.00, 26.40, 25.00, 23.00, 21.80,

18.50, 16.50, 16.50, 14.00, 11.00, 8.67, 7.50 staz 4.00 11) A wd 19U (71514 6)
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ar = s A' o Qs & ar Qs
sanmuiulaeziannmsvespadsuuuduaedlawuganseryg 100 Tumandimslins

InunmFaunassn

ANGY
8a31n155 Al lavoaruganadoud lumegnay 81y 100 Jununds
'3 = 1 s = l:‘ = 1A r @
M3 1AM TnunaFounaoisa Wun oasIMsnay laresnnugaiudon lulianuuanaiadu
S ° v 4 = o = a a ot d’ 3
NADA (1313090 10) 1aed1 lodsgrauiisnaimaiu laresn Nugafudouaei udd
& = = ¥ A = £3
ABNAIY HILIALT x BAD HUN x UK BAB x MU MU x TFUN ABHAII x LRI ADNADY x
= dy = ¥ A ¥ A = dy = ¥ =
Hon BAD x ABNAIY 1TUATL x UHI BAR x Ui Bae x Truy (D007 x ABHAII UK x &
FUY 1Az ABHAN x BAD (8.25, 7.97, 7.63, 7.00, 5.90, 4.45,4.19, 4,00, 3.12, 2.72, 2.63, 2.33,
1.69, 12 1.00 13uAuAs) ANAIAD daud1 lugnan aovads x Asuy lunumseig@yla

(13519 7)

N
r o ] 1 ar ar W =
Auduudrledraguay 01y 100 SuniondanisIdans InunaiFounneisa

I A o o = o o ] o 2 o 14 r ol
wun dufeudrlolisnsimsiu Tnveswwaduiguinnisnadonlulianunandaiuni
aa o T r @ =y =Y i o 2
ada (a1319nu9n 1) Taod ledguauiidnsnisesoyau Tnvesvuimduiiguinaiia

= L d.yd = ‘!y ~ =\ ¥ =

@ouAIl BAD x ADNAIY ADNAIY x HUN HOA = Tsuy HToAT) x BAD LRI x ABNAI BAB

Y o ¥ = ¥ = Py = » ¥

x NON ABNAIL x L1M7 DAD x 1HI ABHRIL x BAB UHD x AU 1HleuVed x uha Mon x uid

¥

110387 x ABHAII DAD x TVUNW LA ABNAII x FYUH (2.34, 2.10, 1.70, 1.51, 1.38, 1.33,

1.25, 1.00, 0.93, 0.81, 0.70, 0.53, 0.46, 0.24, 118z 0.13 VAaAIWAST) AWAA (A1513 7)

Sy
Audoudrlearsguay o1y 100 SumondamsIias InunmFounasisa
wu dasimsuanluvesnadon Tulianuuanaaduneada (m1519wuan 12) Taodloars

1 = o a o v &4 4 = = o iy iy a
ﬂﬂﬁuuﬂﬂi']ﬂ']iuﬂﬂiﬂﬂﬁlﬁﬂﬂﬂﬁu MU0 x DAD ORAD X LLHI LW X ABHAII BAB x HUA
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HON x ABUY ADHAIL x U2 ADHAD x NUN DAD x ABHADI BN x NI ADHAII x DAB UH?
a2 - o o

x TFUY LUDAVYT x ABKAIN LHUAVYT > UKD DAD x HFUY uaz (8.55,4.20,4.00, 2.87, 2.80,

2.55,2.50,2.50, 2,50, 1.75, 1.50, 1.08, 0.87, uaz 0.33) mudiau diud loguau aonade x &

suyy Tiwudanmsuanlu (3te 7)
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13l 3 nsian TanagNannnsvesdundidrlugnuan 01y 6 1oy

WA ANV (¥) VLA (V) iy (w)
nun x 9A0 25.10"™ 496" 10.00™
MUN x YUY 21.30 5.06™ 10.20"
wun x 15090 20.90" 5.87° 9.60™
HUM x NTY 2580 473" 11.60°
NUA x U7 27.20™ 417 8.80™
i x yun 31.10° 5.26™ 10.20"
Wi x Mon 26.00" 477 8.20°%
u# x DA 27.00™ 4.15% 6.80™
Wi x i 28.60™ 475" 7.40%
Hu¥07 x BUN 24.40™ 4.31™ 8.40™
S61307 x nENw 27.80° 5.15 9.80™
oo x wun 23.00™ 3.90' 7.60™
1507 x 1¥a 25.90™¢ 545" 8.40™
(01907 x Fa0 260 4.94™ 6.40°
?a0 x HoN 27.60"° 5127 8.80"
B0 x 1H7 25.00" 543" 8.80™
80D x YUY 27.50™ 497" 9.80™
Sa0 x HoUBY 250y 5.20™ 7.80™
890 x NYIW 25.20™° 4.89™ 8.00™
U x HAD 28.50" 513" 10.00"
U x A2 26.30™" 4.65™ 8.40™
Nz10 x DAY 25.80™ 4.83" 10.00™
N2 x 156307 29.90” 5.56" 10.20"

Mean 26.02 4.92 8.92

F- test - - .

CV. % 14.47 13.40 20.12

v o« o o Ao o _ o 1 1= 1 o = oy
HUNUINHE) A lupedumisuiuiisnusiiumioudiu Llﬁﬂﬁ']'lll'lﬂlﬂ’?l'lﬂuﬂﬂﬂ'Iﬂﬂu‘ﬂ'lflﬂﬂﬂlﬂﬂ’?lﬁ DMRT

o o

(e = favmiand uiun wadded i@ g



ar = ot ' ¥ o e
MmN 4 ﬂﬂﬁ']ﬂ']'jlﬂﬂiﬂllﬂzwmu']ﬂ']‘jﬁlﬂﬁﬂuﬂﬂ'lﬂflﬂgﬂﬂﬁu 27y 6 1919U
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vy ANUYA (T) VUIA (W) $1uuly ()
NN x DAY 2.94 0.71" 1.44™
Mo x Ay 2.58 0.79™ 1.48"
Won x B30 2.62 0.90° 1.36™
NN x NE Y 2.82 0.65™ 1.60°
Hen x 1H2 3.42 0.60" 1.16™
UA2 x Tvum 3.88 0.76™ 1.28"
U1 x Hen 3.26 0.66™ i 1oL
U x BAD 3.30 0.65™ 0.76°
W x 10280 3.88 0.69" 1.00™*
oo x dwuy 2.94 0.58" 1.12%
im0 x nEe 3.44 0.75" 1.28%
(SieT07 x ¥on 2.54 0.52° 0.80™
e x 1t 3.26 0.72" 112"
{21307 x 390 2.78 0.76™ 0.84"
290 x HoN 3.48 0.74™ 1.24™
29D x A7 3.08 0.80"" 1.16™
390 x dvun 3.42 0.69" 1.40™
a0 x 0T 3.42 0.78™ 1.12™
A0 x NE N 3.02 0.69" 1.08"
A¥uY x 9a0 3.44 0.72" 1.28™
1R x IR 3.40 0.67" 1.16™
N2 x DAD 3.18 0.69™ 1.44™
NENE X 10T 3.84 0.84™ 1.40™
Mean 3.21 0.71 1.20
F- test s ik **
CV. % 22.32 16.27 28.19

3 | [N o o o 1 1= [ e o sy
HUWINY) ﬂ11.11ﬂ€lﬂ1]1.lLﬂU'JﬂLliJiln'H‘iﬂ']ﬂlJl“Hﬁﬂuﬂul!ﬁﬂqq'l.\li]llﬂ'J'll]llﬂﬂﬂ']\lﬂﬂ‘ﬂ“ﬁﬂﬂlﬂﬂ')ﬁ DMRT

(ns = TuliANuANA UM Laz ** = Tamwuenadunnadastiivd g



= a o gt =
3513 5 Madvyveaaunmd logrrauuuauaedl lowugone U wa. 2551

' U
WA ~ P
tonLayy rsuan (%)

DAD x ABHAA 4 1(25.00)
PAD x A7 1 5 (45.45)
8AB x AYUN 5 3 (60.00)
oD x Hun 10 4 (40.00)
ADHOII x DAD 8 1(12.50)
ADHDI x N2 12 5(41.66)
ABNAD x AWUN 15 3 (20.00)
ADV I * HUN 32 2(6.25)
oo  Bas 49 10 (20.40)
SouTorxaonan 18 5(27.77)
BoaTe7 < ik 14 5(35.71)
A7 x BAD 7 1(14.28)
1 x ABHA 4 1 (25.00)
nia > dvun 3 2 (66.66)
Ui x Hon 3 0 (0.00)
Nun x dAB 17 6 (35.29)
HUN x ADH AN 5 0 (0.00)
NUnx K7 4 1 (25.00)
Hon x Aruy 1 0(0.00)

59U 222 55

} 11.68 2.89(26.36)
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- Y c; a vl o ar
msa 6 mudvlauazdmunsvesnudovd lognaaunuduaeRugaaoeiy 100 Ju

Monaans s lmmassunaosa

LG AN (W) YA (1) smouly Q)
090 x L2 49.52" 10.70" 29.00
{v2T07 x 3a0 118.70° 18.91° 58.20
ADKAI x HUN 37.75" 8.88" 16.50
ADNAI x HH7 59.60" 12.94% 21.80
A0 x AOHA N 43.002° 14.44" 14.00
1H3 x ADNAI 72.00° 14.70" 27.00
A0 x HUN 77.50" 13.57" 25.00
Boav07 x Aonads 2767 7.00° 11.00
ABND x ATUY 12.00° 6.00" 4.00
MuN x Frun 84.60" 16.47" 26.40
Beados x ui 35.00" 8.05" 7.50
ADHA x DAB 48.00” 12.04" 18.50
000 x Avun 45.17" 7.65° 8.67
NON x I/ 70.00” 11.10" 23.00
A2 x Frury 40.00" 10.52" 16.50
Mean 61.69 12.29 24.43
F- test * v ns
CV. % 52.99 34.90 101.68

g A lussduiannuiisnushifumieutunaasir hilinnuanaaiunada laos

DMRT (ns = IHANUUANANAUNNEDA 1AL * = TANUUANA1ITUNIADR)
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ar = ar = o o o @
a7 s TasazRannsvestudsud lugnuauuuduaewugoneniy 100 ju

mMenaans dans lnuna@ounasisn

g AN () yuARadY W) s1ulu Aw)
da0 x N2 2.72 1.00 4.20
U0 x 590 7.97 1.51 8.55
ADNAS x HON 4.19 2.10 2.50
ADNA x (LR 4.45 1.25 2.55
AD x ADHAN 4.00 2.34 2.50
A2 x AONAN 8.25 1.38 4.00
DAD x MoN 7.00 1.33 2.87
{H0T67 x BN 2.33 0.46 1.08
ABYA x ATUN 0.00 0.13 0.00
Hon x dyuw 5.90 1.70 2.80
D00 x 11 3.12 0.70 0.87
ADYIY x DAD 1.00 0.93 1.75
0AD x THUN 2.63 0.24 0.33
Mo x UKD 7.63 0.53 2.50
LA x ABu 1.69 0.81 1.50
Mean 4.43 1.19 3.10
F- test ns ns ns
CV.% 75.00 59.11 137.33

1 o o e o= o ot ar 1 14 ] o oo Sk
HiNwve ﬂﬂuﬂﬂanummnunanmnm‘umﬁaunuuam11'1immmuﬂnm<1nummnﬂ Tt DMRT

(ns = WHIANUIANANIUN1TTA)
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MA 3 dnpasMTFouns (1 uaz 2) Msdoudis ) madoudnamazidousen uag (4) M3

1Huuuoa



60

AN 4 ANBULMSIAL TALBSWAILINSVOINUTEY (1, 2 1B 3) ANHUSNTUANYDAVDINUTOL

1AL (4) ANYULNTUMNTOABNVBINIUUAUAD



MN 5 anpazNUfoy (1) ANYULFDADNYBINIVUAUAD (2, 3 LAz 4) anYasAuURTULAZMS

uaAnyan
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INTUHANINAQN

X s o v v o g
AIMARsatl 1 ANMINSHANNUEE 1B ATSHAUNTS 9INAUNBLIRLE 311U
»

7 mwiug 1Aud Sae 1oadivd Fvuy u aenads non uazu lange 1ud we. 2551 uas

4 o w & . o T o ar "
2552 FIMINTHAUNWUFLUU U reciprocal crosses VIUIU 19 Hag 23 HAN A1UAIAYU WUN

o o = ¥ o o o & ar
$ 1 IURRNNHAVAA HA3IY APKHA LASANWIDNVRULAA TiTIUAART FIapandnady
= A ar dn’ = ¥ Yo dd e M b a o
5I09IUYDI ADA LAT WIANT (2534) FawauRugaud lavldweuuiiugnaadonl) 6 mowug

9 v ar d v o £ & o Pt o ]
lauARugAeu 83820 SnIw3sA nwle uaz uaswuy Tull w.e. 2552 $1u9u 2 guay 14
¥ v
Swanged mua s YN anye 355 ¥e inonfinaudauasaana 159 wa divivl w.e. 2533
y-:? dl v roas o a o W K" o [ a a - o v
1Fauanoiug 4 modug 1Auniugaou SnsWssa TUID9 LaE UATHUY U 5 AN
o [ ;’,’ L] o H = = [ g . T 4
S1uugaianya 200 %9 SuIuRennauAALazAANA 110 Ma dauTl 2534 19auInouLRuY
@ LY v g 1Y nnd‘:dy do‘: 4
7 A0Ug IAUARUEADY 83820 SnINIIA IR AT UATALY taz Tn 1w Navue 18 dHery
' » " ¥

HUIUTONRAUNINYA 122 $9 SIUIUABNNIHAVAANATARHANIHUATIUIN 24 KD

a

2o 9 o a 4 a o @ <o
UDNVINULITDAANADINUIWWITUUBS WU (2521) "INHETHWUEﬂ'I.lU,I'Hﬁ3?’]1.]“1‘!'5%1”'3“ 7o

a
¥

o o g 1 o A e‘r‘ o ar o
AUT TUIU 25 FIHTTU IﬂUﬁ]'IU'JUﬂfJﬂ‘ﬁ‘n'lﬂ'lﬁﬁﬁllﬂﬁﬂnﬂ 1,080 ADN AAHAYINHUR 238 HA AR

o

v o ' o o o o o
i 22.04 % duMsHAURUE5ZHI9AORUT (intervarietal hybridization) $149U 4 A0RUE
vlw ] A o a8 A o Vo o & 1 a Hq @ 2
aun $11oan oo divdes uaz Fyuy Taoldd Towuduiugu Seenhldnauimua
111 aon TnsHavda 10 aen Aadlu 9.01% uazldas NAA  Faulunisdiose 67 aen
SuuRENfiNaUAR 4 Aon ALl 5.97% JAu1 (2521) M3 1¥NsAVDTH (boric acid) AY
I 1 v =3 - o ' 1 ] o = =
Wudu 200 daudod danuldiivesonnoumsmusgezsielinsijautidnaduin
= 4? a’ = I [ ) b g = =2 .
g3y uenni lumadnsmlaviinmsmeauinli 4,338 aon Unisaawa 452 wa (Williams,
»
1975) AapAszoziIa1 71 AIANISEI0ISMIUDINITATINTDUNANER A1N15DATIVADY
o - obl 8 a vlyé . y.vld'nly @ Ja
anuuzvesd lognrauiiannmINaunas 14 dawun minaud o laninmswauiug O
o 1 - 4 P "o o ° 9 ' a =4 g d A 3 ] '
dnvarluimiipuwenTomivugun azi v i ame dnunzdveaiionszmiisunonsoud
o o b 4 ryY o ¥ .’: F LIV 4 r ar d ] o '
ugHuAo uadnyuz luadoniwonazniiug jUsudnuuznanzmilouianetazus
o o o i o a ar 3 1 a H
wug lavd legnuauiuraulaumuzdmsumsvoroiugaelu laun aduuin < disuior
¥ a 4 = 4 d 3
uazudd x aduun s lduondngn Ia denuaniionu waiivumdn andanunseu

¢ o a 48w la o ' 4 P
Hdediauainia 20.6 ermuind dmfugrauniansue luafe uda x duas Felindu



63

o’ oo 4

- ' aa ¥ o 28 = a
milulifluhisuvesdusine uenoiniasuail w.e. 2523-2525 gudToHyaIwFBITY
fwfuguiinuasaamiie dnfnauduadumyasmamile duinaunvasFesln
o A ot @ g - g L] = s A ) a
dninanunuassan iadiny unimedondoalng uazumInerdomi1d Taduiiunsdmaen
o = Lo | = 14 w oo nyz o
dlo waz il w.et. 2529-2533 quidtoisamdves o Tanauiugd losmimaaeunania

o ! 4 s a ¥ - ¥ LA
HAZAUATHANHEY FIUIU 6 RN FI9NMITANTUNIS IAgnRauianuA 542 d1 It
1 - Ey o @ o' [ . ! ¥ 1 : a =
A15ABYDAGNHANVUNIABUAURY loWUEDAD W IWOI 3 uauiunesnasn (Wun3
s a’ PR = ¥ o ¥ o 4

nazyuaw, 2541) wisuiuiguiisenyaaudossie TavnsnaaeuavAunuyg (clones)
o ar o' a a 2= ¥ 1 oa 1 13’ = = [ Y] ﬂ

wped1 lonugoae Rk IunIsAndsnuaINUaNNEIselums Iinanaaanaadeny 3
1 o o @ as J ¥ a o
nufoufueeauiugoaonill nasninilgnuda 6 1 (w.a. 2529-2535) wudimAun g

=

4:‘ ar ™ : [ = 14 a ¥ ) ar -4 -1 o ¥
naataen IANudenlianumuisolunisidrnanaa laaaaenuynniindewan nldn
s d o o ' ' a T P o o a ¥
nlefisuamsaanas: liguiidunniluan livana snuenoiugnldnSoodiou Teusuld
= 4 =y { 5 a [V
Handmiieo1y 3 1 nazlinandmadogegaluilli 4 (uuasuazamsz, 2535) dMsuAIUMS
w ¥ = =) ° . .
HAURUFUZ N9zt oowIA s 1ziinueIndunnyinlunisway 1ao Singh and Singh
. B ' & 1 s a -4 = W
(1958 ; Iyer and Subramanyam, 1972) Tmguad lunilsnavesuziiimsandnied uaz 1y
Ay ot 1 Y v ¥ o W ¥ oo Ve
na lumssenu Bnislinnugnnnazldnanuediies 6 3 dundnmeaulaveszesn
aenuazAara Sudednyuzulilszas Tidlu llawiaa 13
nIn155219MauADINA ADAAABINDTIVIIHYDI Mukherjee e al. (1968) i
ar o [l ] ar o o = ) ¥
ASHANRUFUZUIUDDRANTEA TR TuilszmABuAusSE 19 A.A. 1921-1946 1au’la

1 =

w o 3 1 o o Y =3
Wufgnnaua1ee natitlymid A lumssaniuiuioe e nsaanaioo uazvinnisnaw
¥ = 1 =1 Y ¥ ’ (] o »
aen 18,000 aan IHNﬁLWUQ 106 HA I.LFlﬂ'liLﬂﬂﬂﬂfﬂ.ﬂ3J‘i]1u’]uuﬂﬂﬁﬁﬂﬂ‘h’ﬂﬂﬂﬂ i]:’a'ﬂ'lul'ﬂﬂ'lﬁ
o J L L] 1 L=l
HOUARHDUINAU ﬂ:'lé’f 362 HA VINNITOIUTY 26,911 Aan ﬂ?ﬂﬂTﬁﬂ1Utﬁ%ﬂl§Uu ’JL%U?
<3 @ o £4 4 Y (Y] 1 o
(2546) ﬁﬂmmsﬂﬂwmmnﬁuuwuq%:u WU 14 AUNAINTONUTY UUVVRTUAIUTITUSIA
a ¥ e [ ) o~ 1
LAZHTUA DY 'Iﬂum's“lmazammﬁsmné’fmﬂuanmmxmaé’fu ﬁﬂ'liﬂﬂﬂ'ﬁﬁﬂﬂ LWUQ%BUﬂS 0-6
v A A ) @ & oo a 4 ) A ' Y
SEALUDUMIHTUUINNUTIZARHANINYIVU L‘ﬂuiﬂﬂﬂx 30.10-63.31 BINITOIVITURAWATBDI
a : o - o a e ) ] s [
NAITAUFHUDUNDIUY WARNATING A ﬁ'l‘Hi“]Jﬂ']'jﬂﬂﬂﬁﬂﬂﬂ!lﬂﬂﬂﬁﬁ'lﬂ!]"l’) WU 14 UKD
AI5E10L58) LUVNISOIIUMINBITURIAIZAANASBUAY 21.19 HAZNITTIOHAUNUEA DY
LY o v oA r
a:ﬂmmﬁsmﬁéﬁnﬂwmﬁxﬁuawnau‘nm ﬂxﬂﬂﬂﬂ%ﬂﬂﬂ&’ 87.09 uny 89.68 umﬁanmmu
s [ 1 Vs o : v X 1
Tl 114 Jundsmsdrusgueuniwuisz e 2,017 aon nuiwaseiovas 18.63 dm

5 1 ar o 3 ] 4 ]
ATINTULITYIDIUUWUTNIUL ‘N‘UHﬁ‘S‘NH’IﬂﬁQ%’BUﬂS 45.35 BAUANATIINT10TULDI

Valmayor (1965) nanaaaluilszmeddTudySouiluisilisevaussnsazosanasves
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1971 nuimiouiluRvhnauduesli'ld uansAanainaninmssaudwiug waneuludl
a o 4 as [ ar 1
A.A. 1976 HAWUNURNISOUNHILA 10314 (Saepadmo and Eow, 1976) dau Sau1 (2521) nam
[ o o ] o = ¥ 1 clv ar v Y] o ﬂ @
3 ludlamiusaliawsodunanisaanald sz lusasiinadslusse uadlamnd@dudu
= d? v FY) as = a1 g 1 =
TilwavziSulatiu naze1nezsie1dnng ssezudimsilfous Feaungersee lulynenis
' f o 1 N @ P 7 P
YIANI5 010150 (unpollination) MU uoalidungdudwuneIdedo uensniiaen
¥ as 1 ¥ 9 or b 1 df L] LY o = : a
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dmunsimuar lolavmsaiosgdoiio (hand pollination) $uiludesd
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] v 1 o 'y 1 =2 o 1 o =
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= a o o i = ~ o a
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MIHUIN 1 HAMIUATIEHANUITU5IUN1ITBA (Analysis of Variance) ANUFIVDA

auniidrlo o1y 6 ieu

Source dr SS MS F F.05 F.01
Treatment 22 103.07 4.69 3.35%* 1.68 2.06
Error 92 128.50 1.40
Total 114 231.57
CV = 11.86%

- o &3 n
MIINUIN 2 Hamsuasizianuudsdsiunsada (Analysis  of Variance) Y1 1A

9 ] r'd a 9 ¥ ¥ o 2
mumg{uﬂnmamﬂwmﬂunmm"l.u a1g 6 1A

Source df S8 MS F F.05 F.01
Treatment 22 24.71 1.12 2.58%* 1.68 2.06
Error 92 40.03 0.43
Total 114 64.74
CV = 1340%

=y I's e 0
MINHUIN 3 WAMTUNTIZHAU51597UN 1980/ (Analysis of Variance) $1u7uluvasdu

ndrle ey 6 Heu

Source df 58 MS F F.05 F.01
Treatment 22 179.89 8.17 2.54%* 1.68 2.06
Error 92 296.40 322
Total 114 476.29

CV = 20.12%
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AN UIN 4 wans unsIznaNuulslsumsada (Analysis of Variance) ANUFIVOINY

idoudn lo 91y 100 Ju Mendams Ivms ITnnadounaoiia

Source df SS F.05 F.01
Treatment 14 3112221 2.13 293
Error 24 25659.37
Total 38 56781.58
CV = 53.00 %

= 4 oo
MINNUIN 5 HanIsAATIEAANLLL5U59UN 19 adA (Analysis

of Variance)} 49U 1%

¥ or o = o o @ @ ¥ =
lﬁuN]ﬂuﬂﬂﬁ'Nﬂ‘“ﬁﬂua']-‘,Uﬂ"m“ 100 U4 ﬂ']UﬁaQﬂ]ﬁTﬁﬁ_liI“llﬂﬁl"ﬁuuﬂaﬂ

139
Source df SS F.05 F.01
Treatment 14 589.75 2.13 2.93
Error 24 441.80
Total 38 1031.55

CV = 3491 %

o o aa ] =
MIIHEUIN 6 Fan1IBATIZHANUYTYTIuMeana (Analysis of Varnance) inmu‘l‘um

Wovdr lueng 100 Ju monamsIdens ITmmeadounooisa

Source df S8 F.05 F.01

Treatment 14 8548.62 2.13 2.93
Error 24 14818.96
Total 38 23367.59

CV = 101.68%
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ATTHHEUIN T Nﬁﬂ'l‘i')!ﬂ'i'lzﬁﬂ’)'liJ!.!.‘lJﬁ‘lJﬁ'J‘lJ'ﬂ'Nﬂﬂﬂ (Analysis of Variance) DPRIINTI

a = 3 4 4 =
197 ﬂglﬂlﬂﬂﬁ_luﬂj'lll FIVoIAUNT 1D W) IET)T

Source df SS MS F F.05 F.01
Treatment 22 16.92 0.77 1.49 2.13 293
Error 92 47.36 0.51
Total 114 64.28
CV =2232%

= o oy Qs
ATIEHUIN B N’ﬂﬂ'ﬁ']I.ﬂi']$ﬁﬂ']'llll.l.‘lj5‘lj§'3uﬂ'lﬁﬂﬂﬂ (Analysis of Varance) 9R31013

a o » ¥ ¥ -
lilﬁi})llﬂﬂiﬁﬂ1uﬂ]u1ﬂ‘ljﬂdﬂuﬂﬁ']fﬂq T

Source df SS MS F F.05 F.01
Treatment 22 0.79 0.03 2.69%* 2.13 2.93
Error 92 1.23 0.01
Total 114 2.03
CV = 16.27%

= o ao ar
MTHEHUIN 9 Haﬂ'l'.i’ll!.ﬂ'i'l:ﬁﬂ’)'lllu'll'i‘ll'nuﬂ'Nﬁﬂﬂ (Analysis of Variance) ‘E)ﬂ'ﬂﬂ'l'iuﬂﬂql.‘ij

VvBIAUNAIB 1Y 6iADY
Source df S8 MS F F.05 F.01
Treatment 22 5.24 0.24 2.07%* 2.13 2.93
Error 92 10.56 0.11
Total 114 15.80

CV = 28.19%
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AN UIN 10 HansAns1IzRaNuElsdIIumenoa (Analysis of Variance} 0931113

= = a o ar ¥
wigpavladuanugsvasnuioveoiy 100 Ju moudinisldans

TaunmIBounaesa
Source daf S8 MS F F.05 F.01
Treatment 14 199.39 14.24 1.29 2.13 2.93
Error 24 265.70 11.07
Total 38 465.10

CV = 75.00%

a a oo . . ar
MFIWUIN 11 wamsaasizvanuudsdsiumeaaa (Analysis of Variance} 0931013

wigay Taduanavesnadousiy 100 Ju novdsns Was Tnunmdoy

AQDIIA
Source df SS MS ¥ F.05 F.0
Treatment 14 13.40 0.95 1.93 2.13 293
Error 24 12.40 0.49
Total 38 25.80

CV = 59.11%

= o« e as
AIINANIN 12 mamianiziauudsdsumeana (Analysis of Variance) DATINITUAN

Tuvpanudivuery 100 Ju nenasms s Tmunadounaaisa

Source df SS MS F F.05 ¥.01
Treatment 14 220.49 15.75 0.87 2.13 293
Error 24 435.72 18.15
Total 38 656.21

CV = 13733 %
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