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In vitro Propagation of Litsea cubeba pers. :

Effect of Humidety and Media on Plantlets Survival

gt M3’ uaz e aINAT’

Suphan Saraphee’’ and Pittaya Saruamsiri'’

Abstract : Vegetative propagation and tissue culture of litsea cubeba Pers. Were studied. n vitro culture was the only
promising method. Success of plantlet transplanting (up to 80%) could be achieved by using media derived from rice husk
charcoal mixed with sand (1:1) and Kept under 75% air humidity. Young seedlings thrive very well under 50 percent light
intensity. Average leaf areas were 22.55 and 35.21 cm’at 3 and 7 months after transplant, respectively. Tissue culture

of young shoot tip is therefore the high potential method for propagation of Litsea cubeba Pers.
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Table 1 Effect of air humidity on percentage of Plant lets survival.

Condition Environment

Percentage of Plantlets Surviral

Week1 Week2 Week3 Week4d Week5
Control 75% 78.33 86.67 75.00 78.33 58.00
Humidity 66.67 50.00 63.33 50.00 63.33
LSD NS NS NS NS NS

0.05

NS=non significant
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Table 2 Percentage of plant lets survival grown in different growing media.

Media Percentage of Plantlets Surviral at

Week 1 Week2 Weekd Weekd  Week5S
Loam 76.67b 76.67 56.67  40.00b  40.00b
Sandy Loam 73.33b 70.00 56.67 53.33ab  53.33ab
Rice husk chrcoal:sand (1:1) 96.67a 83.337 ’ 76.67 76.67a 76.67a
Seil : Sand (1:1) 83.33ab  76.67 60.00 56.67ab  56.67ab
LSD 19.42 NS NS 2503  25.03

0.05

Mean in the same column followed by different superscript differs significantly at p>0.05

Table 3 Percentage of plant lets survival grown under different air growing media.

Environmental Condition Media

Percentage of Plantlets Surviral

Week 1

Week2 Week3d Weekd WeekS

Control Loam
Sandy Loam
Rice husk chrcoal:sand (1:1)
Soil : Sand (1:1)

7333 73.33 53.33 3333 3333
66.67 66.67 53.33 46.67 46.67
93.33 80.00 73.33 73.33 73.33
80.00 80.00 53.33 46.67  46.67

Humidity 75%  Loam 80.00 80.00 60.00 46.67  46.67
Sandy Loam 80.00 73.33 60.00 60.00  60.00
Rice husk chreoal:sand (1:1) 100.00 86.67 80.00 80.00  80.00
Soil : Sand (1:1) 86.67 73.33 66.67 66.67 66.67

LSD NS NS NS NS NS

0.05

NS= non significant

a a 1 b o
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Ll stem height'(cn;’

B Leaf number

Figure 1 Stem height and leaf number of Lisea Cubeba Pers. at 8 months often transplant out of

the in vitra condittion,

Figure 2 Growth characteristics of Lisea Cubeba Pers. seeding at 3 months (left) and 7 months

(right) after transplanting.
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Table 4 Leafarea of Lisea cubeba Pers. seeding at 3 and 7 months after transplant.

Maonth after Leaf position Average(cm’)
4-5th Leaf 9-10th Leaf
3 23.56 21.53 22.55b
7 35.44 34.97 35.21a
Average (cm’) 29.50 28.25"

ns= non-sagnificant

Mean in the same column followed by different superscript differs significantty at p>0.05
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Effects of BA on Micropropagation

of Boesenbergia pandurata Holtt.

oA Fay3” nasigms sayqiSes” uaz Anny ynsI3ve”
Aphichat Chdiburee” Phongyuth Nualbunruang” and Pitak Puttawarachai”

Abstract: Shoot buds of Boesenbergia pandurata Holtt. were cultured on MS media with varying levels of BA at 0,
2, 4and 8 mg/l. The heighten of shoot multiplication were formed on MS media supplied with 8, 4 and 2 mg/l of BA at 5.33,
4.33 and 4.00 shoots/tissue, respectively. However, the number of shoots were not significantly different.. The lowest
number of shoot was from no BA media i.e. 1.33 shoots/tissue. The longest root was from no BA media i.e. 5.43 cm,
followed by 4 and 8 mg/l BA mediai.e. 1.3 and 1.7 cm, respectively. MS media of 2 mg/l BA showed noroot formation.
Shoot length, leave number, root number per tissue, fresh weight and dry weight were not not significantly different.

UNFALe: waves BA AlMemsiusnnAunsznedilemzdsdlurnmlnende TasAnnszduaa
Wuduves BA 4 53AY A8 0,2, 4unz 8 un/a ﬁsﬁu’lummmﬁeqns MS(1962) Wi em1sTAN BA A2
hrdh 2, 418z 8urva YinlHinuoueeafiiasesudINNTigA A8 4.00,4.33 uaz 5.33 vBA AMARY uATIIY
veatadieiatslue s Ay BA naszAuanududu hiinnuuandtusdiihivddgmenda dauens
'?;'hiﬁ BA ﬂémquuoﬁ?;tﬁﬂﬁauﬁqa fie 1.33 ven dmivsudufBssTue s lifu BA Saamenvessn
e Ao 5.43 wu dauesiidy BA aoundudu 4 uaz gun/a finuensinsesawn fe 1.3 ua 1.7 9
un‘lummsmnn BA mmn’:’m’fu 2 uva Wifinsn uenvndianurvesten Smuly Snaunniiiase
Fudau minaauazitavesiudau lifianuuandsiusiiiivdsgmenda

° £ 4 a4
Index Words : NST¥189A1 MIWICLIAUNUBILD
Boesenbergia pandurata Holtt., in vitro, BA, Tissue culture.

YranfuisouasRneusunisinuasdnin aaniunaTuladsisueen ando siiles s.dnha 52000

YLampang Agricultural Research and Training Center, Rajamangala Institute of Technology, Lampang 50200, Thailand.
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Table1 The characteristics of explant cultured on MS(1962) media with BA added at different

concentration,

Concentration No. Length No. Né. Length Fresh Day
of BA (mg/l) of shoot of shoots(cm) of leaves of roots of roots(em) weight(g) weight(g)

0 1.33p" 4.00 1.00 3.67 5.43a 0.40 0.09

2 4.00a 2.03 1.33 ¥ - 0.48 0.04

4 4.33a 2.40 1.00 2.00 1.30b 0.55 0.06

8 5.33a 1.20 1.00 2.33 1.70b 0.46 0.06

LSD 0.05 * ns ns ns * ns ns

¥ Means within column followed by the same letter are not significantly different at 5 % level by LSD.
ns = not significant
* = significant at 5%

2
¥ no root

(c) young shoot (d) shootlet cultured on MS(1962) media for 21 days
Figure 1 Stems and leaves(a), flowers(b), young shoots(c) and shooltet of Boesenbergia

pandurata Holtt. cultured on MS(1962) media for 21 days (d).
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Figure 2 Shootlet and roots of explants cultured on MS (1962) media with BA added at

different concentration.

shootlet

Figure 3 Shootlet initiated from explants cultured on MS (1962) media with 2 mg/l BA for 30
days.

(b)
Figure 4 Young plants develop from initiated shoot and root culture on MS (1962) media for

30 days and after transplanting into plastic bags for 21 days (b).
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Changes in Quantity of Gibberellin-like Substances
in Stem Apex prior to Flowering of

Marian Plum (Bouea burmanica Griff.) cv. Toon Kloaw

ge1dil udiney” uay susvy Wusinyagy”

Sutasinee Maneethon” and Tanachai Pankasemsuk”

Abstract : The study on changes in gibberellin-like substances in stem apex prior to flowering of marian plum (Bouea
burmanica Griff. ) cv. “Toon Kloaw’ was done by Rice Secondary Leaf Sheath Bioassay (RSLSB) during September
1998 to January 2000 at the Horticulture Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai,
Thailand. Complietely Randomized Design was set with 11 replications. The treatment was number of weeks 2, 4, 6, and
8 prior to flowering. It was found that quantity of gibberellin-like substances tended to decrease gradually during 8 to 2
weeks before flowering from 0.0028800 to 0.006038 ugGA}(Kyowa) equi.g f.wt.

uUnfiaee : m‘:ﬁnmmﬂﬂéuuuﬂmﬂ?mmmﬁﬂ5103ummsf|§u'lu1hqriaums%naan"lutmnuzﬂsw wWug
yaind1 1A Rice Secondary Leaf Sheath Bioassay (RSLSB) muAou Muemn 2541 fa ideu unsiey 2543 4
FeaulfiRmsmairitreru aaummasmaad aninndsduslul nusummeesswuduoyseii 11 4l
533ms Taelddamineumseonaenihudims 18ud 2, 4, 6, uaz s dilanineunsesnnen wamsneaoswy
Pinumsadistuuesaduluenuzalnaeumseennenanasnmddudeuddilanii s sudedilamii 2 deu
M3BBNABN 91N 0.0028800 1114 0.006038 },LgGAB(Kyowa) equi.g f.wt.

Index words: uzilsie USnaimsadeduiueisaiu
Marian plum, Gibberellin-like substances
VandieaIu auzinyasmaad unnedodoalnl Foalud soz00

YDepartment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Y =-1.6391x10"+3.2988x10°(X) WUTIAT r=0.7287 n=32 P<0.00000
r=0.5310
Taofi Y fennududuves GA (Kyowa) il
wiheiluaaa nagnuNTunaasadieduioisanu
X AomnmeTandeues secondary leafsheath i oxdiqaqaludilaniiis fioum388NABN (002088
iy any "?Qﬁf‘h minimum = 4.97 mngA (Kyowa) equi.g. fwt) 111mm 1Sumans
o3 UAZA maximum=5.88 %0 Bz adeSuweaAuzanauen A suihi 0.006038
yirl1 Yiminimum = 3x10” anauaz  mgGA (Kyowa) equi.g fiwt ’luﬂﬂmw 2 Aou
maximum=3x10"° aaa) luvnizfinams  n1seenaen (M31ad 1 uag nMwii 2)

AW linear correlation

Secondary leaf sheath length (cm)}

0 ] Y L ' L]

3x10° 3x10” 3x10° 3x10°  3x10"

Concentration of GA,(Kyowa)(ppm)

Figure 1 Standard curve of GAa(Kyowa) at concentrations of 3x10”° to 3x10°' ppm

of glutinous rice seedling cv. ‘Phrae 1’ 8 seedlings per experimental unit.

Remarks: Linear regression equation Y = -1,6391x107+3.2988x107°(X)
Y = Concentrations of GA}(Kyowa) (ppm)
X = Secondary leaf sheath length (cm)

------ = f{rue means curve

= linear regression equation fitted curve
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Table 1 Means of secondary leaf sheath length and quantity of gibberellin-like substances

in stem apex of marian plum prior to flowering.

Number of week prior to Means of secondary leaf Quantity of gibberellin-like
flowering sheath length (cm) substances
(weeks) _(mgGAJ(Kyowa) equi.g f.wt.)
2 5.152¢ 0.006038 ¢
4 5.258 be 0.009547 be
6 5369 b 0.013210 b
8 5.602 a 0.028800 a

Means follow by a difference letter were significantly difference by LSD (p < 0.05), C.V.=41.71%, 11 replications and treatment means

difference = 4 % of overall means.

. 0.035
o
(6]
2 0.03 -
:

o 0025 -
2 ‘;’ 0.02
g £
B § 0015
;§ ES
B % 0.01 -
(=]
iy
E 0.005 -

0 T T T t

Number of week prior to flowering (weeks)

Figure2 Quantity of gibberellin-like substances in stem apex of marian plum prior to flowering.

(C.V. =41.71%, 11 replications and treatment means difference = 4 % of overall means).
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Effect of Bulb Size on Growth and Development

of Tuberose

Answay fem ¥ uaz dumn gassus ¥
Patarapong Kijkar ¥ and Chuntana Suwanthada”

Abstract: Studies on effects of bulb size on growth and development of tuberose (Polianthes tuberosal..) were
carried out, using bulbs of 1.1 -2.0, 2.1 - 3.0 and 3.1 - 4.0 cm in diameter. Results showed that plants grown from bigger
bulb size performed better vegetative growth than those grown from smaller bulbs, recorded by means of canopy height,
number of leaf per plant, leaf length and new bulb production. As for reproductive growth, it was found that the plants
grown from bulbs having diameter less than 2 ¢m failed to flower, while those grown from bigger bulbs gave one
inflorescence per plant. Days to flower were not significantly different whereas flower quality was found better in the

plants grown from bigger bulbs.
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Table 1 Means of canopy height, number of leaf per plant and leaf length of the plants grown

from bulbs of different sizes.

Bulb size Canopy height (cm) Number of leaf per plant Leaf length (cm)
A 35.38 24.60 39.56
B 34.14 21.70 38.10
C 29.91 8.20 32.76

LSD (P<0.05) 2.37 1.41 3.10
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from the plants grown from bulbs of different sizes.

Bulb size New bulb
Number per plant Total weight (g)
A 26.15 1.78
B 19.15 2.15
C 15.90 3.17
LSD (P<0.05) 3.0ﬂ 0.55
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Table 3 Means of number of day to flower, stalk length and number of floret per stalk

of the plants grown from bulbs of different sizes.

Bulb size Number of day to flower Stalk length (cm) Number of floret per stalk
A 45 73.12 23.75
B 47 69.11 18.75

LSD (P<0.05) ns ns 2.21
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Effect of Soil Temperature on Carbohydrate and
Chlorophyll Contents in Freesia

Heeana Tvenswmen “uae Taseen dadad ¥
Piyamas Chaiyapornpattana and Soraya Ruamrungsri

Abstract: The experiment was conducted to determine the effect of soil temperature on carbohydrates and chlorophyll
contents of freesia. The experiment consisted of 2 treatments. In the first treatment, freesia was planted in bed without
cooling pipes whereas plants in the second treatment were cultivated in bed lining with cooling pipes under soil surface
to decrease soil temperature. It was found that the effect of soil temperature was not significantly different either on sugar
contents in corms and spikes or on starch contents in corms and leaves. Control plants accumulated significantly higher
levels of sugar and chlorophyll contents in the leaves. Starch content in spikes of low soil temperature treatment was
significantly higher than control.
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Figure 1 Changes of sugar and starch contents in corm at different stages of growth,

a: control bed b: soil — cooling bed

Table 1 Average of sugar and starch contents in old corms and new corms at 20 weeks after

planting.
Treatment Sugar content (g/corm) Starch content (g / corm)
control 2.71™ 10.19™
soil cooling 2.89 8.92

ns : non significant
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Table 2 Average of sugar and starch contents in leaves at 20 weeks after planting.

Treatment Sugar content (g/plant) Starch content (g / plant}
control 38.44° 1.41™
soil — cooling 16.27 1.12

ns : non significant

* significant at P < 0.05
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Figure 3 Changes in sugar and starch contents in spikes at different stages of growth.
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Table 3 Average of sugar and starch contents in spikes at 20 weeks after planting.

Treatment sugar content (g /plant) starch content (g/ plant)
control 5.98™ 0.29°
soil - cooling 8.67 0.58

ns : non - significant

*  significant at P < 0.05
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Table 4 Average of chlorophyll content in leaves at 20 weeks after planting.
Treatment chlorophyll conten (g/ plant)
control 423"
soil - cooling ' 2.05
*significant at P < 0,05 >
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Development of Parental Lines for F1 Hybrid in Chilli

nqugn quitani’ uaz wdidny fdnarig”
Krisada Sukwiwat” and Maneechat Nikornpun®

Abstract : Peppers were collected from Chiangmai province and obtained from Kasetsart University. They were
selected for long fruit, high pungency, male fertile and high yield. Three male parental lines (1-3-7,3-3-7, and 4-3-7 ) were
obtained. Female parents which were male sterile lines, were backcrossed for two generations. Three female paren'tél
lines (2735BC2#14 , 273SBC2#16 and 274OBC2#10 ) which were obtained had high capsaicin levels .Nine F] hybrids
were produced. They were tested in comparison with parental lines and three commercial varieties( PrekNum Jhomtong
2, PrekNum keaw and PrekNum Sanpatong ).Yields of hybrid varieties ranged from 20,039.58 kg/ha to 38,433.33 kg/ha.
Male parental lines yielded from 19,554.17 to 35,120.83 kg/ha . F1 hybrid 274OBC2#10x 1-3-7 was the highest yielding
variety ( 38,433.33 kg/ha ). Heterosis of this hybrid variety was 5.20%. The yield of this hybrid variety was significantly
different from commercial varieties. F hybrid 2740302#1 0 x3-3-7whichhadthe highest heterosis ( 38.66%) but the yield
was only 34,400 kg/ha. The yield of this hybrid variety was not significantly different form commercial varieties.

Degrees of pungency levels were determined by spectrophotometer at absorbance of 750 nm. Line 1-3-7 had
the highest capsaicin ( 9,310 scoille unit ). Capsaicin levels of Flhybrid varieties 2735BC2#16 x 1-3-7, 2735302
#14 x4-3-7and 2735BC2#16 x 4-3-7 were 7,520, 5,580 and 5,480 scoville unit, respectively. These levels were higher
than commercial varieties(3,214 to 5,363 scoville unit ). F hybrid 2735BC #16 x 4 -3-7 had the highest heterosis, 364.76%
but it had only 4,880 scoville unit of capsaicin level . When the pungency was observed by human bite test. F[ hybrid
2735302#16 x 3-3-7 showed the highest degree of pungency.
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Table 1 Capsaicin content per 1g of fruit of Hybrid BC and BC, .

Variety Capsaicin contain per 1 g of fruit ( scoville unit ) Heterosis(%e)
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Waved TulAsDUANUMNYBINT U

Effect of Nitrogen on Quality of Lime

MoIRs3 Wuslven3” uos aizga dugasia’
Kiatrawee Phunchaisri” and Tragool Tunsuwan”

Abstract: Lime trees were grown in 50 liters of clay pots filled with fine sand and were treated with three

levels of nitrogen concentration i.e. 600, 800 and 1,000 meq/l. They were given about 1-2 liters of the nutrient
solution everyday. The experiment was conducted at the Department of Horticulture, Faculty of Agriculture, Chiang
Mai University during December 1999 to September 2000. Nitrogen at the concentration of 1000 meq/l resulted
in higher Titratable Acidity (TA) and Total Soluble Solids (TSS) of fruits than other treatments. The fruit size, fruit
weight, juice content and pH were not different at any treatments. Titratable Acidity and Total Soluble Solids
increased depending on the age of the fruits.

r T P = - o >
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anumdnduveslulasiou 3 szduis 600 ,800 uaz 1,000 meg/l NAN3513T MM msazarerlszina 1-2 das
>
fudunzunmniu MmInaaesduidiRey Tuny 2542 - Ao 2543 a4 AIAINTRYTIY AUZINUASMEAT
- o = T 1 : o ‘;
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(TA) unvﬂ:mmwumwa.,ﬁwm‘lﬁ (TSS) mﬂmmizé’u1u'Inmumvaum1m‘iuﬂuau Tulasou

p
@

nﬂm‘mwmm'luunana vwana Tmina ﬂwmmﬂu ummnﬂmﬂuﬂimﬂumwmﬁmu dau

= 1

ﬁ’ 11 £ 4 &
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Index words : zu1 Tulasisu guamvewa
Lime, Nitrogen, Fruit quality

Y pindnityeu auvinuasmaas umInodedes vy vi8ealwi 50200
Y Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand.
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Table1 Effect of nitrogen on quality and chemical composition of lime at 120 days after

fruit set.
Nitrogen(meq/1) Size (cm.) Weight (g)  Volume(mi) TA (%) TSS (brix) pH
600 4.21 39.36 13.20 6.15 6.34 293
800 4.07 36.43 11.80 6.46 6.70 2.92
1000 4.21 38.71 14.36 6.87 6.94 2.93
LSDMﬁ NS NS NS NS NS NS
C.V. (%) 3.48 13.86 14.92 6.61 11.61 2.65

NS =Non significant differences

1.6 maandlunsadudaveniis
(pH)

Haugu 17 1350 T Tnsoufisedy 600,
800 (1A% 1000 meg/l HAURAvVOIAIMTUASA
fusseglndifssiuegsening 2.92-2.93 F'li
Uanumnaenuedielidedgmadda (msg
i1

139

2. ganmmuamanmiasdinlssney
Maniive a9 135 Tu

2.1 MMIAYOINE

HanzuTIR 1650 T Taseufisedt 600, 800
(e 1000 meg/ SR unAvyunvona lndif sty
og5eMI9427 - 441 wudwns Faliflnamuan
annusdlitisdrgnisaia @1519% 2)



2.2 vimsfnwa

ranzuR 1850 Tu Tasouiiszdy 600,
8001182 1,000 meq/l HFunavveuiminnalnd
fuafuegszning232-4579n5w Fahifiaw
upneafuetiioddmadda (msed 2)

v
r

2.3 WSinanivu
iV Yo a; a
Hauzu1IN 1A5Y Tu Taseuiisy Ay 600,
¥ ¥ ¥
800 1taz 1,000 meg/l HAuRdsveslsinanin
Indifvafuogsyning 15.08 - 16.12 gauad
rudas g9 hiflanuuenaiuedsiiisd ey

NEA (915199 2)

wavosTulasinuAeguomveszun

2.4 YSinansanlansald (TA)
wanzun 18Ty TuTasmuiiszdv 600,
800118 1,000 meg/l HAunasvelSunmnsan ln
msnldlndifvefuegszniie 6.54 - 6.95
s d o & (=] [ Qs F oA 8w
wesigud ¥ lifinnuuancsiuedisiiivd e
MIADA (A15199 2)

2.5 YSwasawveandafiazaenitla
(TSS)
d'. Y ar c.\; LY
wanzu1In 1850 1u Tasounszau 600,
800 1A 1,000 meq/l HAURABUDILT NI MWVBI
' ¥
udsiiazaieni 18 ndiRoaiuegszning 6.34 -
A 1] 1 aQr 1 LY s
7.02 © brix 49 lifinrmunnaeiusgelidod Ay
NNADA (TN 2)

Table 2 Effect of nitrogen on quality and chemical composition of lime at 135 days after

fruit set,
Nitrogen(meq /1) Size (cm.)  Weight (g) Volume(ml) TA (%) TSS (®brix) pH
600 4.41 45.79 15.36 6.54 6.34 2.97
800 4.29 42,42 15.08 6.95 7.02 3.01
1000 4.27 42.32 16.12 6.82 6.95 2.94
LSD o0 NS NS NS NS NS NS
C.V. (%) 371 16.36 17.77 6.68 8.11 2.39

NS =Non significant differences
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Table 3 Effect of nitrogen on quality and chemical composition of lime at 150 days after

fruit set,
Nitrogen(meq /1) Size (cm)  Weight(g) Volume(ml) TA (%) TSS (*brix) pH
600 4.46 46.94 17.20 6.71a 6.70a 3.01
800 4.50 47.94 19.20 7.11a 6.96b 3.01
1000 437 44.84 18.12 7.82b 7.30¢ 3.06
LSD NS NS NS * * NS
0.05
C.V. (%) 321 8.09 13.19 7.37 458 1.69
* = Significant at P<0.05
NS = Non significant differences
3.5 Y3 invesveandsfazareni 3.6 mnnudunsaduasvesriniu
18 (TS8) (pH)
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Effect of nitrogen on quality and chemical composition of lime at 165 days after

Nitrogen(meq /1) Size (em)  Weight(g) Volume(ml) TA (%) TSS (‘brix) pH
600 4.29 42.79 16.80 8.01 7.78 297

800 4.32 44.32 17.68 8.57 8.06 297

1000 4.31 41.17 18.08 9.08 8.14 2.99

LSD NS NS NS NS NS NS
C.V. (%) 2.80 12.48 13.17 10.05 727 1.13

NS = Non significant differences
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Figure 1 Effect of nitrogen on titratable acidity (%) of lime juices.
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Figure 2 Effect of nitrogen on total soluble solids ( brix) of lime juices.
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Control of Seed-borne Macrophomina phaseolina of

Mungbean by Seed Treatment with Fungicides

uynys seaen’ g GesAeil’ uazaud aTy1d”
Shamsur Rahman” Suchada Vearasilp” and Sombat Srichuwong”

Abstract : Six different fungicides viz. Benlate, Dithane M-45, Captan, Metalexyl, Thiram and Vitavax
wereevaluated against seed-borne Macrophomina phaseolina of mungbean in in vitro. Among them, Benlate,
Dithane M-45 and Thiram found to be highly effective. Thereafter, these three fungicides were evaluated as
seed dresser of mungbean against M. phaseolina in blotter method and in pot with sterilized soil. In both
blotter and pot, the three fungicides were able to control seed-borne M. phaseolina effectively including

increase germination significantly.
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Macrophomina phaeolina
Introduction

Macrophomina phaseolina is one of the
most serious seed-borne fungi of mungbean, which
causes charcoal rot disease. The fungus is seed-borne
as well as soil-borne in nature (Nath, 1970; Neergaard,
1979; Grewal, 1988). A considerable work hasbeen
employed for controlling M. phaseolina in different
crops including mungbean. However, very few
chemicals are recommended in different countries
for controlling M. phaseolina as seed-dresser. In
Thailand, against this detrimental fungus in
mungbeax; only one chemical Benomy! 50 WP has
been recommended so far (Watanasit and
Thanomsub, 1995). So, there is a great need to
conduct some works on chemical seed treatment of
this fungus in mungbean mainly to find out
alternative chemicals for overcoming fungal
resistance against prevailing fungicides and also to
explore the efficacy of other products. In addition,

to provide options to the farmers for the selection of

P 1 . [
MIMURNIYO T Macrophomina phaseolina fiRamniy
e uTidemsitvesngniia

fungicides based on cost-effectiveness and in case of
one fungicide out of stock in the market, farmers
can yse another alternative. Therefore, the present
investigation was undertaken with the following
objectives to find out the effectiveness of the seed-
dressing fungicides available in Thailand against

M. phaseolina in mungbean in-vitro and in-vivo.
Materials and Methods

In-vitro trial:

Total six seed dressing fungicides namely
Thiram, Metalexyl, Captan, Dithan M-45, Vitavax
and Benlate were taken for in-vitro trial. These
fungicides were weighed separately and mixed in
the PDA (potato dextrose agar) medium under
aseptic condition. The concentration of fungicides
in the PDA medium was in three dosages viz. one
was their normal recommended dose, another was
below than their recommended dose, and other one

was higher than their recommended dose (Table 1).

Table I Amount of different fungicides mixed with liquid PDA.

Name of fungicides Weight of fungicides (gm) Which was mixed with 100ml liquid PDA
Below normal dose Normal dese Above normai dose
Thiram 0.076 0.086 0.100
Metalexyl 0.700 0.850 1.000
Captan 0.150 0.170 0.200
Dithane M-45 0.150 0.170 0.200
Vitavax 0.073 0.100 0.126
Benlate 0.073 0.113 0.153
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The fungicide mixed liquid medium then poured in
sterilized petridish at the rate of 20ml per petridish.
When the fungicide mixed medium got solidified,
a 3-day-old agar disk of 5Smm diameter containing
M. phaseolina (isolated earlier from infected seed)
was placed in the middle of petridish. For each
fungicide, five Petridishes were prepared so as to
keep five replications following the same manner.
The control check was also maintained in the same
way, but without pouring any fungicide in PDA. All
the petridishes were incubated under 12 hours
alternating NUV (near ultra violet) light and darkness
at 28°C for 7 days. The radial growth of M.
phaseolina was measured after 3 and 5 days. The
radial growth regarding each fungicide was
compared with control in order to find out the

effectiveness of fungicide against M. phaseolina.

Seed treatment with screened effective
fungicides:

The seeds of mungbean variety Chai Nat
60 (carrying 29.75 percent M. phaseolina according
to blotter method) were treated with the effective
fungicides (Benlate, Dithane M-45 and Thiram),
which were found the most effective from in-vitro
trial. For seed treatment, 0.15g fungicides were
taken in a 250ml erlenmayer flask containing 50g
of seeds. For uniform coating of fungicides on the
seeds, the flasks were shaken for 15 minutes
manually. Proper control with untreated seeds was
maintained. The treated seeds along with untreated
ones were used for evaluating the efficacy of

fungicides after 24 hours of treatment.
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Evaluation of treated seeds in-vivo (Blotter
method):

All the treated and untreated seeds were
analyzed by ‘Blotter method’. In this method, three
layers of blotter papers (Whatman No. 1) were
soakgd in sterilized water and placed on the sterilized
glass petridishes (9cm diameter). The randomly
taken seeds were placed in 20 petridishes using 10
seeds per petridish. For each treatment, 4
replications were maintained while each replication
contained 100 seeds. All the petridishes with seeds
were incubated at 28°C under 12 hours alternating
light and darkness. After 7 days, the prevalence of
M. phaseolina infection and the germination of seeds

were recorded.

Evaluation of treated seeds in-vive (pot
experiments):

The in-vivo experiment was conducted with
the treated seeds with three effective fungicides
including untreated control. The seeds were planted
in plastic pots (size 12cm x 16¢m) filled with sterilized
soil. Two hundred seeds for each fungicidal treatment
and 200 untreated seeds were sown in the plastic
pots using 25 seeds per pot. Total 4 replications
were maintained. After sowing the seeds, the pots
were kept in the glasshouse and watering was done
whenever necessary. Germination and disease

incidence was recorded until three weeks.
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Radial growth (cm)

i Radial growth at 3 days!
, @ Radial growth at 5 days

Chemical fungicides

Figure 1 Percentage of decrease radial growth of Macrophomina phaseolina over control in

different fungicides.

days (Plate 1 and 2). Another fungicide Thiram
could also be able to reduce the growth of
M. phaseolina encouragingly but not completely.
Regarding Thiram, after 3 days and 5 days the radial
growth of M. phaseolina was recorded by about
0.2 cmand 0.5 cm respectively (Plate 3). Incase of
remaining three fungicides viz. Metalexyl, Captan
and Vitavax, noany promising inhibition was noticed
inneither 3 nor 5 days of incubation. Albeit Vitavax
was able to keep the radial growth less than 1.0 cm
at 3 days of incubation, but at 5 days, it turned into
nearly 1.4 cm, which was not optimistic inhibition
(Plate 4). With regard to inhibition by Captan and
Metalexyl, nearly similar result was revealed. After
3 days of incubation, Captan and Metalexyl showed

about 2.4 cm and more than 3.0 cm radial growth of

M. phaseolina respectively. Moreover, after 5 days,
their redial growth reached almost in 4 cm (Figure 6
and 7).

Incubation of seeds with screened and effective
fungicides by blotter method:

After treating the seeds with screened and
effective fungicides, the results on infection and
germination percentages are presented in Table 2.
From this result it was found that all three screened
fungicides viz. Benlate, Dithane M-45 and Thiram
were not only able to control the infection of M.
phaseolina successfully but also could increase the
germination ability significantly. In the treated seed
with Benlate, Dithane M-45, and Thiraim, no any

infection was found whereas in control treatment

28.0 percent infection was evolved. Due to seed
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Benlate D, Buntaw 0,

Figure 2 Mycelial growth of Macrophomina phaseolina in only PDA media (control) and in
Benlate mixed PDA media at 3™ day (left) and 5" day (right).

l)l— below normal dose; D[ normal dose: D‘— above normal dose.

i ! . ; .—?’ O aat -
.

Figure 3 Mycelial growth of Macrophomina phaseolina in only PDA media (control) and in

Dithane M-45 mixed PDA media at 3" day (left) and 5" day (right).

Dl- below normal dose; D - normal dose; l)‘- above normal dose.
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Figure 4  Mycelial grewth of Macrophomina phaseolina in only PDA media (contrel} and in
Thiram mixed PDA media at 3™ day {lent) ana 5" day (right),

D - below normal dose: D = normal dose; D‘- above normal dose,
i H

Figure 5 Mycelial growth of Macrophomina phaseolina in only PDA media.(controibaad in

Vitavax mixed PDA media at 3™ day (left) and g™ day (right).

D - belaw nprmal dose; D > pormal dose:, D - above nornial dose
i R



NIATHARAT E7(2) ¢ (47 - 156 {2544)

Figure 6  Mycelial growth of Macrophomina phaseolina in only PDA media (control) and in
Captan mixed PDA media at 3" day (left) and 5" day (right).

D - below normal dose; D - normal dose; D - above normal dose.
1 3 1

Contral
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Figure 7 Mycelial growth of Macrophomina phaseelina in only PDA media {controt) and in

th

Metalexyvl mixed PDA media at 3" day (left) and 5 day {right).

Dl- helow normal dose; D - normal dose: l)‘- above normal dose.
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Table 2 Effect of fungicidal seed treatment on Macrophomina phaseolina infection and

germination according to blotter method with promising fungicides

Fungicides Infection (%) Germination (%) Germination increased over control (%)
Benlate 0.0 88.0 57.14
Dithane M-45 0.0 87.0 ‘ 55.36
Thiram 0.0 86.0 ’ 53.57
Control 28.0 56.0 -
results show the average of four replications
treatment with Benlate, Dithane M-45 and Thiram Discussion

57.14, 55.36 and 53.57 percent germination

increasing was appeared respectively.

Evaluation of treated seeds in-vivo:

All the three tested fungicides (Benlate,
Dithane M-45 and Thiram) significantly reduced the
disease development and increased germination
compared to untreated control (Table 3). Complete
control of disease was observed regarding Benlate
and Dithane M-45. The significant disease control
was also recorded in case of Thiram by 93.8 percent.
Again all tested three fungicidcs gave significantly
higher germination than that of untreated control
and the germination increased by 36.2 to 42.0
percent because of seed treatment. The highest
germination (98.0 percent) was obtained with
Dithane M-45 followed by Benlate (97.0 percent)
and Thiram (94.0 percent). Due to seed treatment,
significant number of healthy and vigorous seedlings
was produced compared to untreated control (Plate
7). Increasing of healthy seedling production after
seed treatment was ranged from 37.3 to 46.3

percent,
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From the in-vitro trial, it was revealed that
among six fungicides (Thiram, Metalaxyl, Captan,
Dithane M-45, Vitavex, and Benlate), Dithane M-45
and Benlate were found to be most effective against
M. phaseolina. Another fungicide Thiram also
showed promising inhibition on the radial growth
of M. phaseolina. After treating the seeds with these
three screened fungicides (Dithane M-45, Benlate
and Thiram), all fungicides were found to be highly
effective and were able to eliminate the infection
completely as well as improved germination in
comparison to control. The observation in blotter
and pot experiment found to be similar.

The effectiveness of Benlate (Sinha and
Khare, 1977; Reddy and Subbaya, 1981; Sharma,
1988; Watanasit and Thanomsub, 1995) and Thiram
(Sinha and Khare, 1977; Reddy and Subbaya, 1981)
against M. phaseolina was recorded earlier.
However, Dithane M-45 was not mentioned so far.
Although, Thiram was reported in various countries
but in Thailand it was not recommended against M.

phaseolina inmungbean as seed-dresser.
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Figure8 Control and Benlate, Dithane M-45 and Thiram treated mungbean seedlings after 8 days

of planting.
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Table 3 Fungicidal seed treatment against Macrophomina phaseolina infection and germination

planting the seed in plastic pot with sterilized soil

Name of Germination Increase of Infected Decrease of Healthy Increase of
Chemical (%) germination  Seedlings infected Seedlings healthy

over control (%) seedlings (%) seedling

(%) ocer control (%) over control (%)

Benlate 97.0 40.6 0.0 100.0 96.0 43.3
Dithane M-45 98.0 42.0 0.0 100.0 98.0 463
Thiram 94.0 36.2 2.0 93.8 92.0 373
Control 69.0 - 32.0 - 67.0 -
LSDtms 4.38 - 2.42 - 3.94 -

mean of four replications.

Conclusion

From the present investigation it can be
inferred that Dithane M-45 and Benlate including
Thiram can be used as seed treating chemical at the
rate of 0.30 percent in order to control
M. phaseolina in mungbean. However, before
making any recommendation to the farmer,

comprehensive research including field trial is

needed.
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Effect of Position and Cultivar of Interstock on

Grafting of Mango
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Abstract : Mango is the widely adapted fruit tree in the rainfed upland conditions, where the local cultivar, Kaew is
most popular grown. The research aim to determine the ability of grafting Kaew scion on interstocks of three commercial
cultivars, Kiew Sawoer, Nang Klangwan and Nam Dokmai and to evaluate the effects of cultivar and grafting position of
interstocks on survival and growth of Kaew scions. The experiment was conducted in the nursery of Faculty of Agricul-
ture, Chiang Mai University and farmer field at the Chom Tong Land Reform Project area, Doi Lor District, Chiang Mai
Province. The cross-section of the grafied materials revealed that the callus of the interstocks originated from Kiew
Sawoer and Nang Klangwan fused better with Kaew scion than those from Nam Dokmai at 60 days after grafting. When
the Kaew scions were grafted on the main, secondary and tertiary branching positions of 9-10 year-old Kiew Sawoer and
Nang Klangwan cultivars in farmer field, the survival and growth of the grafted scions were not different. However it
would be more practical to graft on the secondary branches of the interstocks. The study concludes that it is possible to
replace the unwanted mango trees by grafting the desirable Kaew scions on the secondary branches.
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Table1 Percentsurvival of the Kaew scions at 20 and 60 days after grafting on interstocks of the

three mango cultivars.

Interstock cultivar

Percent survival of Kaew scion

20 DAG 60 DAG
Kiew Sawoer %5 90.5
Nam Dokmai 95.2 36.9
Nang Klangwan 100.0 61.9
LSDM’ ns 33.7
C.V. (%) 26.8 11.2

DAG: days after grafting

Table 2 Percent survival of Kaew scion on interstock of the two cultivars at three grafting

positions under the upland rainfed conditions at the Chom Tong Land Reform Project

area, Chiang Mai Province,

Interstock cultivar

Percent survival of Kaew scion

Main Secondary Tertiary Average
Kiew Sawoer 91.6 93.3 83.3 89.4
Nang Klanwan 100.0 644 944 86.3
Average 95.8 78.8 88.8
C.V. (%) 19.92
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Figurel Cross section of grafting material at graft union of Kaew scion and three interstocks at 20

and 60 days after grafting (DAG).
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Table 3 Stem bark thickness of interstocks at main, secondary and tertiary branch of Kiew

Sawoer and Nang Klangwan cultivar.

Grafting position Thickness of stem bark (cm)
Main branch Kiew Sawoer 0.17X 0.1
Nang Klanwan ? 0.19 1 0.02
Average 0.18
Secondary branch Kiew Sawoer 0.151+0.02
Nang Klanwan 0.15+0.03
Average 0.15
Tertiary branch Kiew Sawoer 0.121+ 0,01
Nang Klanwan 0.11 £ 0.03
average 0.12

Table 4 The days from grafting to new shoot emergence of Kaew scion at three grafting positions

and two interstock cultivars under the upland rainfed conditions at the Chom Tong Land

Reform Project area, Chiang Mai Province.

Interstock cultivar

Days from grafting to new shoot emergence

Main Secondary Tertiary Average
Kiew Sawoer 26,5 234 23.9 24.6
Nang Klanwan 21.2 26.2 28.2 25.2
Average 239 . 24.8 26.1
C.V. (%) 32.21
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Figure 2 Scion diameter of Kaew scion on Kiew Sawoer and Nang Klangwan interstock at main,

secondary and tertiary branch, after grafting in August 1997.
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Figure 3 Length of new short of Kaew scion on Kiew Sawoer and Nang Klangwan interstock at

main, secondary and tertiary branch, after grafting in August 1997.

number of le

fug Sep oct

—&— Kiew Sawoer interstock

Nov Dec Jan Feb

—8— Nang Klangwan interstock

number of leaf

Oct

Aug

Sep

—&— main

—&— secondary

Dec Jan Feb

—h&—tertiary

Figure 4 Number of leaf of Kaew scion on Kiew Sawoer and Nang Klangwan interstock at main,

secondary and tertiary branch, after grafting in August 1997.
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Status and Problems of Rose Production

in Northern Thailand

W (B3 Tsezius” mdismi Tmeda® ofing nizuave” uaz Manile exmivgmr
Pattana Jierwiripapant” Paneerat Tochareon” Adisorn Krasaechai” and Pimchai Apavatjrut”

Abstract : The northern region of Thailand is the major area for cut rose production. In 1998 the production area were
about 2,863.20 rais in 10 provinces, i.e. Chiang Mai, Chiangrai, Tak, Lumphun, Pijit, Uttaradit, Nakornsawan, Sukhothai,
Payao and Maehongsong, covering 43 Amphur 83 Tumbon 142 Muban. Most of the rose farm owners were men from 41
to 50 years of age. The labor was from either man or woman within the family. Generally , rose farmer owned his land with
less than 20 rais per household. Most farmer had less than 2 years-experience in rose production. Generally, rose
productions were outdoor productions with about 3,000-4,000 plants per rai. The main sources of water were from river
and canal. Flood irrigation system was applied at ten day intervals, at a rate 0f 2-3 hours a time. Plants from budding type
stock, buying from Chiang Mai and Nakornpratom, were commonly used in production. Roses were grown two rows in
a bed. The width of the upright bed was about 1-1.50 meter while the length depended on the condition of land. Average
planting space was about 41-55x55 cm with two rows in a bed with north-south direction. Amendments such as organic and
inorganic fertilizer were added during preparation. Afier planting, inorganic fertilizer was applied twice a month, through
roots and leaves. Pruning was done regularly as well as the application of growth promotors, i.e. Biotika, GA and Polyair.
The most popular rose cultivars were Dallus, Kardinal, Saphir, Diplomat and Tineke. The favorable colors were red,
pink and white. Yellow was less popular. Generally, farmers daily cut flowers in the morning.
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As soon as the flowers were cut, they were put in tapped water. For normal packing, fifty flowers were wrapped in a piece
of newspaper without any cold storage. Flowers were transported via motorcycle or minibus to the wholesalers. Price
varied according to the length of flower stem, which were quite different among provinces, such as in Chiang Mai, stem
length of 30-35 cm, prices ranging from 0.60 to 4.00 Baht per flower. Whereas in Tak, prices of the same grade were 0.40-
0.50 Baht per flower. Prices in Chiang Mai for stem length between 45 and 55 cm, were 1.50-10.00 Baht. While in Tak the
prices were 0.60-2.20 Baht per flower. On the average, the paymenito farmers was done every 2 to 10 days.

The main problems for rose production were diseases and insects. The other problems were lack of new
cultivars, marketing, small size of flowers in summer, scarce water and high prices of fertilizer and pesticide. The most
important diseases found in rose production almost 1n every province were downy mildew, powdery mildew and black
spot. There was also anthracnose spreaded in Chiang Mai, Chiang Rai, and Lumphun. Dye back was found in Tak,
Chiang Mai, and Uttaradit. The major insect problems found in every cultivar were mite followed by thrips and flower
borers. For disease and insect protections, most of the farmers sprayed 1-9 kinds of chemicals rotatingly such as Apron,
Benlate, Dithane, Lannate, etc. One farmer used light trap and kill numbers of insects using a jar containing water mixed
with soap or pesticide, he also built a plastic house to reduce insects. Marketing problems for farmers were low price and

irregular supply of the production.

UNAALS : Auiimamdevesszmanudhuman qnquamﬁ'ﬂﬂﬂﬂﬁﬁﬁ'ﬁgﬂmﬂizmﬁ Tuil 2541 ﬁﬁfu‘ﬁﬂqn
i 2,863.2015 Tu 10 Fam3a 18ud SmiaFoalnd Fueso mn dgu Woas gasand unsaasse o Tviis nen
uazLNgBIaBY 32 43 Sune 83 d1ua 142 wyjihu wudunuasnsfdgnouanvduIngiflumeneliengiznang
41-50 1 uarfimsldussnunoviendgalunsauiou 1 au Tasfiuiienseaihuvesmusas iuiines oo
3120 13 flszaumsallumadgnquannadedesndmeniiy 23 Tao ldmssdagrarufidnuusmalgn
wenlzuion ﬁi‘immfmmumgu 3,000-4,000 Anne 15 Bmanhunehiuazdinaes TaeRszvums i luulas
unnldenimiamalasiszeznans Whinaeyssaina 10 udends Iadeas 23 §2Tue uasfifainug #1%uuy
ﬁam"i'i?;amnmuqna1m¥w'Im%m'lnﬁuazuﬂsﬂgu S matgnihuneng fnnaanuniwvesnlaunde 1-1.50 .
wasTinmenmunnavesiud T3mavhulawuuenutas szexvieszniiedu 41-55x55 . msmaaens
mdnvaz A Tufiemannmiie-18 ludauvesnts idijuiins 14isrendounsvgn uazndsmsalgn Wi
mannuazmsly 2afiderdiou fimsdaudensarsiuee uas 1dmasaninedaudu T (91 Biotika, GA U Polyair
Ny ff]wmuﬁﬁﬂuﬂgmiu Dallus, Kardinal, Saphir, Diplomat 0% Tincke Aivavzilufuns ny uazdun
tfauﬁmﬁamfuﬁuuﬂqnﬁauﬁqﬂ 'Iﬂm‘i"a‘lﬂmmmﬁmiﬁﬂﬂaﬂrmmunﬂﬁuimhm%m11Jmhi’1ﬁssnm MIve
aenaraues 1dmisdediun laoussy 50 aendevis hifimsldieadulumaifuiam imsvudmenquarulay
sadnseniud salavens Wudwedds mammuasinidmu nmnm‘mm’;ﬂiﬂﬂenfx’;a‘luuﬁazﬁuﬁﬂgnﬁmmzmn
afnnmerunas uRsm Iadostnl aauease 30-35 wu. 1a1egluT29 0.60-4.00 1w/aen Tuvasfisimia
mnsIMey e 0.40-0.50 LTABN FauRBNTITIAITITEABMANNTI 45-55 B, isan TaFoalmainiat 1.50-10.00
vw/men vai RS iamngm 0.60-2.20umwaen Taeiimssiuitumaenmaiuiuninyasnaeds 2-10 Susionds

nuhilgymenag ?;tﬁﬂ%u“lumsﬂﬁnfgﬂmuﬁa g Tsauazuua sesasnduilamdy 4 W viame
Wufmi msamavinanenidnluggiou mivimh uassmwesijouaznsihiuasiiismuns dam Isauazuuag

167



aomummuastigmlunsndagraiuvesninmile

o & | s o & 4 w W
Fuilynmdn Tsafinuinniigalumsdgnguary fe Tsnsnhfa smﬂauaﬂ‘uﬁzﬂm lununiienynisnia 1o
aan feTanluss wulusandadoaIn Foasw uazdmy 15A Dye back wuiidaniann wm‘lnu tqumﬂm
mJaqﬁmmﬂumni‘luﬂrgmmnﬂ'dﬂ folsun s Ae Aol iazMueunzaen Angiwite 3 wilai szine

‘lunn'dwwuquazvgnwmwnﬂqn astestudialsauaziuas wasnsdmng ldmaniifanuadudu 1-9

a . ) . P
STIAMUAMUIMAIEAL 19U Apron, Benlate, Dithane 12 Lannate iiludu nuainsnilisoldndensaswas1d
v 2
dasonhmauminisoahunasuazadnlsuieuitoanSinanpalumsdhaw udwweanmsimiiiiym

vy a o a S Y
Fusim nazdSinuanumiauevesnanan lumve Wuau

“ )
Index words : WAL MIFNAR NIALKIUD

Rose, Production, Northern Region

o

A
msﬂqﬂﬂwamiumﬂmuﬂuamw
gm.lswmﬂuawnua1mﬁmwm~au 'mﬂquﬂ
uuwuﬂuua“ﬂgn"luﬂm (Wi, 2538) Fayar
voanuarnlul 2539 Hyanwawansw
102,631,000.00 119 HayamQMaIUAeNUAe
0.621Msi0ABN 'lui‘]wnuuﬁnﬂgmﬂumsﬂmm
mmuwuwﬂqnmnw oS miheadusiug
nualdanen qwmusaumaﬂ uazAvaIY
UEELN xmqwmwwaw"lé’f‘lui]wuumuammw
i luvafinaadeansaengraiuiiigaunm
g9 (owns, 2540 uag siwan, 2541) Taviinis
Ansandnuazasn Auaen Adu uazANuda
fhunaed i‘]iymﬂmqwamﬁﬂﬂanﬁé’uﬁnﬂwu
'I8un aondi Tsauazinas i T aean d
Wigaw aonlaliiud viudaioass s,
2541) Foudadimmindinengraiuind
UszmalualSinannndu mindeyanen it
namuaisieIMeung N wu i Tl
N.A.2537 ﬁﬂ?mmmaqmmgﬁnﬁumn 28,820
%o 1111 102,238 98 , 175,350 0 1AL 249,742 10
T3] 2538 - 2540 Ay uenvnPaymiludm
quamuds Tywiveslsauazuuasdagiiyis

168

ilinuasnsfilgniiquamidon Tnsumsiz
¥ ¥ - a v @2 a °
dealdasiatiunn (adan, 2541) 3N
ued1ataNazAnEIDIN NI AoIUMINIAE
i]mm‘lumswamﬂwmmmmﬂmua e 191
wugmmmmmmumsms weudilamlu
srovdu uazmswanmskaaqrnalussey
g0 1

ar d
agiszasn
A ) a o Y

1. masmsawauammanmymnsrgjﬂqnqwam
wumwmwﬂqn mstamsuazilgmmsnan
2. iiverhioyanling ey Tuagdrauanuding
vauilgym
3. Lw'eJri‘luwugmﬁmsmmmumsmama"l'ﬂ
4, mamumme“lumsuﬂﬂmmiusuuwausmw
msnan luszszende 1

ad o a s U
IFAUHUNITIVEY

msfusus ey funeufo
1. msnmwi’fananﬁugﬁnﬁmﬁu
msﬂqﬂﬂwmwmmﬂmueiﬂrmunn Joya
wu‘nﬂqﬂ §mimunuasns anwilgn vineiy
flgnuasiugiifimagnegluilegiu vindnin



AMIAVHUNBAT 17(2) : 166 - 175 (2544)

ammmsa’unmﬁa g rl‘i,mm MAMIIE HazLnas
mﬂuamﬂmmm mﬂuu"!.mfnmsqummm
inwAsnsMENTiSosay 20 MNUlszanTavun
Futhuenasdeyarmaq i lvnmizandifie
o4 Taun doyanindninanunuastiniatl ne.
2539 uaz 2540 Yayavindinaunynsdune
T w.e. 2539 w.7. 2540 uazdoyasnngudilgn
avanudee v Y w.er. 2540

2. Soyarlgugiifoafuaniniasugho
wardenuvoanyains ldvnmsdunveiias
Fsndouyrevom lavefudeyanuasnsii
Idvnde 1 udwimsguR9e19UU Stratified
Random Sampling ﬁﬁ‘lmmnwsnsﬁwﬁnﬁm
sdunmeisaw 61110 910 6 S daditimsalgn
mnﬁqw 18uA SandaFoalual mniGoas s dmyu
aAsAnd uazuUATAISA Taouonidhuinyasns
YA Ing) (wunﬂaﬂmﬂﬂﬂ 4 13) 14 510
inuATRsNANAT (Rufitgn2-4 19 13 o uaz
inyasasvnedn Wuiignileendi 1931 91

madinnzideya : 1eyaiisausiuldan

mydsa uazdunusilszneuiudeyanAugil
Lommsimneddeyanugiunisdiu
wyghwnrdiauvounsasns Tnoldadnd

A a =2 o 9
W33 e uodsan i lilvesnuningg

gnguany asumwmuasghouazdnl
2. Sinszddunalulad uaznszuaumsi
inuasns 1 unsigapranludaimsan
a o2
3. Jmszvneilgvuazglassalumslgn
Py
IMAUYBANEATNT IUAUNA1

169

HansIvY

g 4
aeufl 1 mwsanvesn1silgngrauinem s
Tummnie

v
o 1

AILA

-3

A oA
msignguarnluniamiled
d

o -~ 1
gauvuaan laudevialvg Tasguaiui
Ed
rantidauAnraILAARDN QUAILSBEGY LAL
4 4
AMAILNTZON nIAnsdrsdeyanuiign
qwmumwuwﬂqmm 2,863.20 15 s
NHATNS 730 10 ATOUAQUINT 43 81176 83
&1 142 et 593 10 Senda 1dud Woalw
M0 1584510 MY AIAT QATAAD UATAITIA
glurie wzion way wigesdeu (Yayannan
guinamunuasdnia duinaunyasoune

Y v = '
uazdeyaninnguitlgnnraudoaln)

wuhmsdgnguanuvesdan e lns
Sifuiitgn 426 13 1 9131 39 1,001,850 & Taw
1gnlu 14 Sune 27 dwa 55 Wt INATNT
59u 357 510 Auddgndaulngfvuadnde
fosnd12lides sy luwaduneduiuimauaz
hudtuinaou nmsimsaunawa@"lmaﬂrﬁhﬁa
Saisnmdeseshuieanm memmnuﬂqmu
MsAaIA mqumvwﬂqn“luwquqmnimu
Yimzia 400-500 1AT (U SUNBLNIAI SUNBT
e uazduneiFeann 39 53,500 Au finanasy
mammuauiﬂﬂwﬁwawﬂmuﬂwuqmmmi
Mmmymnﬁﬂqmmvmswaiﬂﬂuﬂﬂ $miw
moluind naziuaenliludmiaFoalni
LAYNTUNWE SenSamnihisninfidaiinandn
nn ‘Iﬂﬂmw13”I.ummf’i1r,nawnw's:u,azé1hnauﬁ
78M FaiiA2 e 450-750 WATVINTTAUIINZLA



Y ]
]

ASBUAGUINLTA S Arua 13wyl mﬂyﬂsﬂsﬁm
160 570 u‘wuwﬂansm 1,668.1 13 1 e
dnlnaninnii4 l9desio uazsodnanifie 2-4
(3] ar o a kY o A
lides1e Wugnuawflgnadieduiignlu
¥
SunoduMuns Sumsaaalnesmiiedeau
19 wazsrusunanaaiiunguliunwedids
Wl midwanlungaummn 4 dmsvdania
A ad 4 \ &4 A o
L‘nﬂaiwuwuﬂﬂgﬂ 67.1 13 Tunuhsan 108 uno
26 dua 33 wydthu Tinwasnssay 55310 YLATR L)
wuﬂmu"lﬂmuaumu"lsﬂasw wuﬂﬂamﬂu
¥
Aufneudaulngogdii sunewisu dvaih
wapaziimalgniimaSuaggma Tudums
amaInpAsNIInanEiuvesaLedioniely
9 1 ¥ Il
wui Jandndeesio Sandadiyuinuiign 21
19371 3 $unp 5 Awa 5 MyrhunyeINTsw
[ ] - Ai‘ .:; 9/ U
17 510 g ngidumseuiivuaiuidesni
LB dl o ] o -~ A
2 l9des10 gnunnd druathans sunewies a4
¥ mstlgn uaziugmlgn wudaduinuasns
sunedudmnwe S iaroa vy danuuenis
amamelutesnuiiuvesnue uazsIuT LN
naaned s ldunved1de diudanda
) = J 4 1 3 d. 1
gasaAnd Inuignauaiusan3s 13 dundesio
=] o [ ! ' o
flvwmandie eonii 2 15 egluun dunensou
AIUAMIAABIA LAZAMUATIULUAS TIAYATOT
50310 ahulngplgndiuendwaiy Wugnraiy
wﬂqm‘ﬂuQﬂmuﬂﬂﬁaﬂmmu%’aﬂmau Tag
irmmvﬂmwmmmuwaﬁ’nmsmmamﬁ
UATADITIA uwu‘nﬂan 341519 5 FUND 9
A 12 vyt 52n¥ATNT 25 519 ‘wu‘nﬂm
daulngfinnaiande deond 215 ludune
&4 o - = =
e dwanzinde Imstgngnarudiuedn
w5u aaugiuinendu 9 iy ugd Gluﬁ"mmﬁ
ﬂa'mnm‘imwmumtmmmuawwa?ﬁmmma
gmfulusmsadu q esdgnitugiidnina

Be

170

amunioztymlumsnanquaisvesniamiie

o o é
inupssIneiun v ilenouausadend ey
A3YIAATA 15U I IaNvas o luio Lnigesdou
~ 4? c; & t
fifumlgnuuanmafio 2-4 19

poui2 mamsiveluswaziduasnnsauie
. oeemilu4 drwunoe
2.1 Yoy aMIUATBYNIATTIANUDY
nunsns dugnpranlumamiie
1IAMIETINLIT neaInIdign
pvaulumamiiedau e Sumene tazil
oyey1usa 41-50 T Tenngnluaiuieu 4 au
Taomsldussaualgnguannilu 2 dnvauzfe
psaluaiseu azusanusudn Taofiuss
DuRBLAY usmuﬂmﬂuﬂsmﬂuﬂu 1-2 AYd
THusanusudg o- 3 AU SamuAnTns s
amuaﬂﬂm‘uﬂmuumuimgag”luwm BUND
WUsE Hazsuneuaen SmSann Tuvued
Favtasuq Museulunsevasudundn
nupsnsinunaenseuiiuvesnues o
vosmufirlendt 20 '3

2.2 ANHAULNIINAAUDZNIINDIAVOY
pranlumamiie mstgngraivesnsasng
Tumamiledm g iuiluedwnan weaull
o1Fwswasy Wi Ugnd1a Tna Ugnua i
A4 Avala Ugnuzun wasugynnd lavil
ﬂswﬁ‘ummﬂ,umsﬂgﬂqwamuanﬂamsalm
fiu 21l aﬂumvmsﬂgnﬂwmmnaumwumﬂu
wuuenlsefen ludruveunuasnsiilgnlu
Tsa5ou 9zl qus?auﬂiwﬂané’quiﬂiamﬁmm"
mmummumnum 20 % mmmum‘l%ﬂ‘a
Wi mﬂam Tmi“‘wmﬂﬁuﬂuuﬂmilunJu
wwuldemimianlasszna 10’3'11/?1‘5\1 Tauldt



NIMANBAT 17(2) : 166 - 175 (2544)

afiay 2-3 9 Tue paritties Wlnveueindh
wiothe wazlugrendruey Widinis i
mslhihiisunenumsy Samdamn uand1elyl
ﬂwﬂﬁﬁ'uﬁa”l%%mn“lﬁ’ﬁuﬁﬁﬂ"ﬁ uaziiszuy
ﬁﬂsqmaewmﬂ%mwmﬁwmu1 7-81UA3 maa
mnmu“lﬂmwmmawuwsu Jandamn anin
tlgnareaz 10 13 'l ﬁmmwamwuﬁmh
dgn axdeninaauguarndu 9 Tufimia
Woalni waz Janiaunsilgy
dnpaizuazIsmsgnnranuwuiing
Nnulaslufiemauuamiie-18 Taomsenuilas
fhunnog Svnannunfheveanlaedaug i-1.50
was dauauemventasdiuIvgeziinam
ermmid szovszvhansldazeznnndi s
wuRms uazszuzsznindunaiilgnlu
udazaaduszo 41-55 wudmas s lide
anay wuhiims1djeduni ivieijvetiunid
tay Maewiln Tﬂmnymmﬂ'm‘lmjﬁ‘l%’ﬂu
sunsdezldnlszinnilonen Tﬂﬂ"’lwﬂﬂmanms
CEUBIGE ua‘”‘mﬂwunﬂsmnﬂm’lmwmm
mumymnmhﬂuauumUmammm gty
mxmnamimmmmu
mummﬂummnﬂamumsﬂmmam
afuane Tavdaudeiudouazads drulng
inwasns il 18szyszuznaihmsdaudans s
TunuasnIHaLTERLIEMsdaUAdIRBLEEN
ABN2 iAou TaoneATNTUNT B RTUNATIUIY
A iflnafufivimsdaoon du MINTIMAY
seidodudumsiutaumensudu 1 ady
wou dmiumsldmsnszqumsniydv nves
numsns wudims diiledeamsisamseenaen
Tndnfs uazsamawsapdulavean Hszes
povesms W himivueu dAunisaguan nud
inuasnsaanIvg hildeunseiag lumsnquau

171

nypsnsuRaui1FBunioingaquan Tdun
wéenda unau wedn nazl#agdudin wu
WaaaAn

FrunisRaneniiediniie wud
InyA3 ﬂmﬂﬂaﬂ“lumumumnmsﬂuaﬂmms
Fufi fedledanonudane s luaiisssum
wasiinssansifumsusTyiuvenenduit
NIANE NBIT Tﬂumymﬂsdmimﬂﬁmsﬁa
ABNAHA’ nmmms“lwmﬁawuwmnﬂqﬂ Taw
a1 sonense sifouanualiifing 14
Fouulumaiuinmaengratumdeimaiy
fon uazmsvudiaenuMUBUREATNS WU
fimsvudilaesodnseuoud solaoas uazad
Smhoduaues Tasi i liiunedds

MAsgIUINTALazsImaengaiulu
amamilo wulunsansfilgngraiy dua
Thuuzinde Suneles faniauasaassa bi'ld
Fansalunmsnmitesnniluguaeounde
(W Fusilier funs) :7A100NAT 0.35:0.50 UM
ddaniadoslmi Bflgnornarnduerdiniu
N uaxﬁﬂmmw?\ﬂ'jmwamiu%w’iﬂ%u 415U
gunadudume lRudnguonaiuduaey nqu
anauaesioou nfugMaIIAUAe LAY
aratungam laolimsutenasgunianng
v Tau 3 nuusn ulsnnaa Iy AL Ao 1NTA3)
61290812 30-35 %), 31 30-75 LN/50 @8N (0.60-
1.4011V/ABN) HALINTA A-C ¥BU1I45-65 W1, HTD
€1213131A13.00-8.00 L/ABN NGUANAILAY
ppwaARqHATLTIiAMANYBIARnANT Sellsim
ﬂﬂumqmn’mquam°lummﬂﬁumum Tauil
WIATPIUNTALAL 31ﬂ1ﬁ5ﬂ"lﬂmu INTAT2-012
0812 30- WINAI145 3. 5IA1 35-70 UIN/50 ABN
(0.70-2.33 WIN/ABN) HAZINTA C YOUT 45 .
Fu'h) 579170 v W/s0 aen (unvaen) Taaen



araiuAvTiAeRIndmeniau o insaag 10
um

Wenfsuifvutuinyasns drwathurgs
ATATUALAIVADUNYD SUNDIIUAYT TINIA
TINGY ﬂaﬂqwamﬁﬁmm NIVDANHATAT 11
duneduduing iftosnindugndiisdananin
¥0IABNIINTY fimsdgnpuarumelalsuou
Tﬂmnymﬂmnm‘mmuqqmmﬂ'[uimmmma
Uszmann 9 wu galuuunayaquealsuion
szuuns i o uavensiniifeatulsn uag
Sams 1‘1’3'1‘;181ﬁﬂawﬂﬁ’i] AR IR
inyAsns Muaaziiald suneazds findaaen
quammaniigualulusuneduiiuwe uag
aunmindifvssugrarnlusunemiung iiles
vinnuasnsiianuiuazguaeleldwandn ¥
11031 H ADBOYII40-60 3. 3171 3.00-8.00 LWV
ABN INUATAT %’qw%’m%mm dvathans dune
T Nﬁﬂﬂﬂﬂﬂmﬂ1w1nmmm\1ﬂuﬂ‘U‘lliNNWJ@]
Foalm Taofidedundy 30- 70 1. 5701 1.20-5.00
uw/men wagdidwathang sunethans fana
dngu a1 ngu HUINSAYILA 30-55 .
TauilsimAaud 0.60-4.50 vinmen lusmiann
Muareway sunenunss Imslgnludiunm
funnuazlifilfemaunmnninuiaiiusu
Foudn (dundn 45 o) YUIAYD M (91909155
%) waz luszyvunge (Aag) 51m 0.15-3.00
UTREN uATR AN U Sunewiren uuii
YUIATORINTI 30-35 9T 70 9. 1A 0.40-2.00
vm/men diudiningasand suneasou dua
wingpum lnrainisunids 51 12.00-
25.00171M/100ABA LAAMATUAAABNTITMILED
oy 39 lifimsuisvuage fis1a1u1e 2.50-7.00
UM MITURUAIABNANAIUVBUNYATATHIY
Ingjez 450 luga2-10 Twnds

172

anunmuasiywilunndaguatuvesmmmile

Tamilumssmhonguawiinyasns
dszaudaulvg1dun dynimiedusianl
aduowe  sevnandedlymimaediulium
anuahiauoves IAeNTinmIARBIMS

2.3 Wuggrawiilgalumemiie

»
NNMITIIINVIUNEATNIINILGN
anauannndwileiug Tasdnilezgaiug
eI anaeWuEn 1A languniedunbasns
wifluffmuaesnuaiudesnisvesania
wugrauiidgnitall Tuderdadosln 1
ﬁ"uﬁ Dallas (ﬁ‘um) Kardinal (ﬁum) Saphir (ﬁ
%11%)) Diplomat (H¥1%) #a2 Tineke (Fu12) 11
#u dauiuiignifesl@unwug Raphaela
(ﬁ #@3) Red Hollywood (’ﬁ’ 1@49) Valentine (ﬁ FUY)
a3 Yonina (fv12) ludunenumsy Sanda
min dafidnnunuasnsdgngraiannia 160
510 Tasiugpraiignauinajadrotusiug
ﬁﬂqﬂiuéwmaﬁ’uﬁqu davimdualni ueid
10 11 7 Livea @) Fafimarlgran
e meu’qu1ummaﬁumuwamﬂﬂgmm
mmmﬂmmmﬂmg"lummnﬁ 599091170
Wit Dallas, Diplomat 110 Saphir #aUWUTBU
'|@un Konfetti (Rimantoudi) Raphaela tag Wif
Red Velvet (fung) Wufainlgnuniiga lusune
usiaren $an3aain 18un Diplomat ez Tineke
5990911ABNUT Dallas , Noblesse (oY)
agSaphir dauWuFOU @ Timsgnisudnies
S iareesy ﬁmsﬂqﬂqmmﬁumn
Tusunowidn Tﬂﬂ‘ﬂﬂﬁﬂﬂ@ﬂnm‘ﬂﬂﬂ floviug
Red Velvet 74 menmﬂqnwmmammu
inbAsN5URNWUTY Livea, Dallas, Tineke Ua
Sunvea (Aindv9) Tanadulitnyasniign



NININBAT 17(2) : 166 - 175 (2544)

a2 dunefie sunethas uaziesune
Auanuedae lasnyasns luduneiwailgn
anawsanfuilungu Tat/gn Dallas, Kardinal,
Saphir, Persia L4 Tineke d2UNI8 MBI UD
d03 Hinuasnsgaquaenoluiesiuds
Ugnauanudeansvesnain taunusg Dallas,
Saphir 1182 Tineke $91agAsAnd Hinuasnsilgn
auamniisuneasey Wugranmtugily

dmuioouds foWus Fusilier (Ruaq) dauiug

ouq Aldilunuarudanenldun siug Madelon
(@) uaz Yanki (Fwuyy)

2.4 Tywlunmswdagnawlumamide

nnmsdinazdunivalinuasnsg
Ugnqranuluwaniamiie iefnudailam
AN °nmﬂw“luﬂs.,mumwmmmaﬂfgﬂﬁﬂJ
sudadidestuazudilymiiinuasns eyl
Vogiin wewraq/18%efiae Hymiinuasnsda
Piluilgmsusunilanazasslunisilgn
a1y Ao dgym lsauazunas ‘i]mmé"u 15U
mmmaqmsmawuﬂm MIARA YUIAVBI
aenidn msviatit uassiilonazeiildqs
ﬁu’juﬂuﬂfgmrﬁuﬁmmmﬂummgumwy
Pyl lisnnemdu Tsauazuuas weneiniv
msdseteilammeaiugim wu’hmmsni
"hmmﬁmuﬂui]tgmwan umawuwmﬂvmﬂs
Tyjaunsadanen il mszdesfinisinduds
"lim*u'mi'lm‘]igm‘lummammwmmmmm
agla 5mﬂmmmmnvnawuqnﬁmu U
mumnsmu‘lﬂm"luui]twmmmsammm
Wug daunvasnsiinuilgméufeiugihe
Aetlgymaau msmideuaraiEiaveai
Wwug

sy Tsauazuuauiiy

173

ﬂtummﬂ“lumiﬂannﬂmn Wamsnuyna
%]mmmamammiﬂﬂawmﬂﬂ ‘W‘U’)‘II??I‘H‘WH
winiigalunisdgngraiy @ i Tsasnid
(Downy mildew) mmqmm‘f}aﬂ Peronospora
sparsa 5wl (Powdery mildew) f19) i]‘lm‘?;ﬂ‘i 1
Ozdm;;z sp. Wag lUYATAT (Black spot) A M#ARIN
!.‘HE]‘S"I Massomna rosea Tﬂﬂukﬂ‘ﬂﬁiﬂiﬂwu‘ﬂﬂm1
m 3Tsail 1uwumnanmmmw muisﬂau g
finuseadut fio lusas mmﬁmm‘uﬁm
Peronospora sparsa WaY Massonina rosea 1
Marenouny ludaniamea vl 1woase uay
dmu Tsafaudtad (Dye back) fT'IlHﬂmﬂL‘lf’e)'ﬂ
Marssonina rosea WURVIHIANN RIS UTGE
Q‘ﬂ‘iﬂﬂﬂ duT5ABU WU NUIWAT (Canker
Avuunnai) ety Rust) 1959 (Virus) 1o
aonid Tugading waz 135 18m1 aurgn
L‘ﬁ‘ﬂ 31 Mycosphaerella sp.
mstlosfuuazidalsmiu damlng
¥anafiiauiiuszes ududini Tnoyila
voei e iimyadusulFllSos q e
Hoafumsaetvesls ﬁuuuuaqﬁ'ﬂgﬁ‘nﬁwuﬁ
Lﬂu"ﬂmmmﬂwgﬂ fio lsuaq smmmﬂﬂ MY
mzaon wazmanl Tasuuasia 3 wiaiinu
ﬁswmﬂiummmﬂﬂﬂaﬂmummsuuﬁamm
fin uumﬁmwamu q wurHeUYeU 1 “hfm
wuoutaly vueunszy dadlnudama T
nuewezaenihe naznueudnle dudu Tu
mytlesiuuasiva inyasns ldmaniiRanuy
Taoriiavesnvziimsdun/aoudu lmwaau
Mg inuasnsvaiesieldeaduiy 1-9
FHAMUANUHLIZ Y mﬂymmswmmm“h
IWaeuyninasy 1%ﬂ~15mumﬁumm1!,mmma
oy ioaaSinamaslumsidniaed 3
faliifufidonnminlunginuasns e

"



1 1 a ¥ 2 1
inynsnyaulnglinmuiun ldnadesniinms
¥ A ad Y o ad & oA
T¥arsinidl amm’ﬂzymamﬁﬂumamm%’n
TraSou i Tsadoufindauuiiie  fAesyamds
amanaan uazdudaldnamilednuuaile
antlymunaamedagity
1 L

Tsann g 4 wus 1A wuRIn
Mumniug  TaoinmizWug Dallas, Persia 4z
Valentine sznumutiosniniugou luvaiziilsa
sl wulunniug lasmwizWug Persia uay
Liveadau Tsnlugasmusnntuiug Livea, Dallas
uazruyanany lunsdiveunasdngiyidingy
U MuBMnIzABn A Iuay lsuas wuduia
3 Qs 1 ﬂ' r
Fulunniug Tasenized19tafug Livea uag

oo gA A

Dallas 9znunuisenimiugou Tuvuziive
sunaduduns Aussunduaovseuusdoe
wusumzaennduiey dmiuilyw Sy
Tumsilgnonan wudunyasnsaiuIngsey
w A g o
Synduilyvwadawsaniuguyldlandy
a 3/ n’: - A
nvmgiitunsinslas i dnsznunsaiteu

aosn wiouiumsldilo linwasnsnaoswonls

i FuRis unewLNIE SanTamn wieoy
Auneunslgnnraly
m‘s“hsmsﬂs*”ﬂumimmmu‘lmm
ANAIUNIINIAIN D wmmm"lu“lmnﬂm
annszquMsIyRu e taznYATASTR NI
woeinsfiavesssnsedunsw v lai
1% drdleiil$luundadgnamaium nmamile
Lﬂ'ymﬂﬁ%%ﬂﬂﬂammwﬂmﬂu’lunnwu‘nﬂqn
Tagiawizazll nﬁ‘lwﬂmﬂuwmwuﬂ’luwuw
ﬂaﬂqwmummaﬂumum Tandamealvi Tay
Tannfia24 g3 laud 1 gaswiils 4 gasamies
amA Lo 19 gasduda seaanifefisuneny
N3z uazdunsulaen Janiann s 1uIuyiia
voui]ofild 13 uaz 10 gasduFaaudidy dau

174

amumniazlaymilunsndagrauvesninmile

INYATNTOUAB LI Jan Ak Iui dunausl
I Tandadoese 14djunil 6 gasduSe dau
nuasnsiingesand suneaseu 19iju2 wiia
Faliganiaue fe 15-15-15 uaz 16-16-16 d
nBATNTSUNBITDY SanTaunsanssd 193Jund
2940 Aegns 16-16-16 Az 12-24-12 Taniad iy
sunethans uazissunedemuesdes 14l
WosriiaRedfe Jonau@sundunso) uazily
M3 15-15-15MUEIAL INMTTTIVNUAIIAN
AN ABNBATNTBUNBLLLAS SanTabealny
sedeominnaueiowniddwaetaiull
Tmsiinsed sanswhdesldsgemnslaiy
Ay aunudesmsvasnray lundazges
msiauIn

¥
agiuazdaauonuy

MmN Aufidgnoranu
mﬂmuanmnnﬁﬂ‘lummﬂwnwn Taniamn
fla 1,668 13 quﬂymﬂﬁmuiwmmwuwﬂqmw
avinnni 4 1330 sesanniife Sinia
woalwi 1% mmﬁwua..,qmﬂm MR

Tuusaziuiimamamile Siuiasd
findonsounndadiuly wquuﬂnﬂgﬂ'lﬂyuf]
Dallas, Kardinal Saphir 182 Tineke AN IWNUN
ypaudaziminlasnnmsdrsiwaznndeya
YoId1INIIUINEATEUND tazdninaunyas
fanda wuhiguawiivgnludamiaduslmid
ﬁuﬁwmnwmwﬁﬂmﬂﬂiﬁ’mﬁ'ﬂguq 09910
Pan A Tnl ﬁﬁn1wgﬁa1n1ﬂﬁa§aﬁ1uaa¢iﬂ
mwamnﬂmmﬂﬂ‘lﬂﬂNanaﬂmf)mmwmuﬂu
anudsamsuesnan (Towns, 2534) Bndialng
ﬁuuﬂuumﬂﬂmmmmﬂmnms (g%, 2537)
nnmIgudietieniafisa 10 Sawia il hiny



NIMUNEAT 17(2) : 166 - 175 (2544)

wufqnawiidgndluldnszan edilsiaw
a & 9 =
nsnaaqrardlu Idnszonawuafithaluema
¥ Y
o 19
U L= g d‘ A
npAIRTA U Ilinunlgngrauas
Weunamiewinnu 2 15 sesasundie 5-6 13 uaz
wnn8 s mu“lwmﬂaﬂuﬂﬂisaasaur‘ﬂuum
i) Tﬂuanuﬂmﬂqﬂumﬂwmua X% mwu@gﬂ‘u
dnusziub Tﬂﬂ"lnumiﬂmwu‘w finaunde
woaLa 1-1.50 WATUATEAWRLA (nuAsDS
Guilgnluduggru Tddusiug 3,000-4,000 A/ 15
Lm”1ﬁfﬁuﬂﬂﬂ1lﬂumuwuqn1ﬂmqﬂ TRIRIND
foth SmsThbuuusianas 10 fudenda ada
az 23 ¥ Tuainwnsnsion14leBunidisznm
Honenuindige dauijoetiunidtonldvangnas

v b o J =4 Y
M 1 laedsnmsuu Uszeznarlumsldd

13 pdareiitoy mnﬁqé‘fﬂuﬁiqﬁqumu 2 Hiau
fisuenaen ﬁ'mmﬂfumiﬂsw@;ummsmmv
Tﬂiuwuwﬂgﬂqnmummsmen flndnia oz
amsnsgiay levessn dymvesnraiuyn
wuqﬂsmmvﬁmﬂmﬂm"lﬁ’un S A
ufla Tugadt Tusas Tsuns mdelvl uas WU
{wizaen inAsnIdanen Tugaudh wiiae
wimsvedromisdeiiun litlen1deutuly

¥
mshuineaennaty sniuimsvudld

(Y 1 S Y 1y
wamaunaw dauilyminsasnswy Taunan
51 Ysnauanuainauelunsve wayms
aaAi iliuey

Audeiguonuzinoartumsudilyn

:.-’ Yo Y
srozdu InEaInsnls 19Isteiu Tsauuag Tag
ad A = - =] '
Fanepeaailsinams l¥aanall wu msilgn
nwm‘u’luquLsaumaaﬂﬂimmzmaqmwm"lﬂ
s 318 Mdennanzsesd s
dumstneusunasianuduninyasnsuns
auagumwiazns lsanafiigndes uas

a ¥ : ¥y oo
nuzihldinuasnsignraiy Taeldduiu

a

¢
b]

175

Lmnﬁ@mnﬁ@ﬂ%’uﬂqmmﬂm“lﬁ'ﬁ%u Haziy
Aot dudmanifdude
Toiu s 3Sufamansznuveemstignoratuse
AanWIAARY  HansyNUYeems imsniine
YUNWVDUNBATAT TUTLEZ1IAITNMIITON
u,awwgam'lwu*qqwammwumuﬂﬂhmmmum
ienaunuWui@y n1s3toniaoiugine
Naﬂﬂﬂﬂmuﬂmmwﬂmmmunuﬁmwwgumwa
uilymisnuazmsaaa

vV a
GG GENGE]

fimsal mAoueSaydant. 2541, msfinmssuumsnaa
raFIgsne lud uneduiune Tavla
Foalmi. Ty, madvuesygnaad
MIINBAT  ABTNYATAAAT, UNTINITY
e In,

o 3

vimu iS9335029us. 2538, szuugsnoves lidanen

Tudmiadualni. madvunsugmanims

INYAT  AUINBATMIAAT. UMIINNGS
Foalual, 1Foelnad 55 wih,

diyn AR, 2541 ngfnssudus Tnavesnata
quanulu sunelies SavdadesImi. Joym
A A TYUATHIAIAATNITINYAST
Auzinuasenans. uninndudoslu,

quiiy aszqagndv. 2537, MarAagrarLfemsfues
inuarnsdoalni. InorinuiIggnin,
AN UATUMTINYAT AUZINYASFIARS.
um Inedudsa v,

Towns wiiny. 2534, WugnuanhuidiesIne. Tsaniud
LAANBINITRUN, FaMNa , 28 wil1,

Tows Aviny. 2540 amwmsnaannarudanendlu

msmIudszmaing. Tu swanumsilssyu

Sams Waen lThlssduuisnaniai 3 1

aonlihlszdugnisnanmna, ni 118-131.

ANINNUABZNTTUMSITOUMITIA. VTEN

A
Lﬁﬂﬂ"ﬁ"miﬂﬂ&ﬁ'lﬂﬂ, ATUNNL.



&£

Baiim  G@e)
AAIYINgIVET

ASINEASAIANS SWTaneaudoe i
ISBN 974-657-420'5

.G

a o d a
DATIUANNNMIINGINEN

HEWE MM 380A 1 TUARINBUDIA 1

nINuItuanmaa N i tgaia o D sdusesauioat!
ARNINALNATE 7 NEIINTUADIIFIWODELNYIANHAE INTIATIINIINMUINANAZATIING] TINNINNANTIN
THUAUAN 9 VodnuaIrInadnawInnammaadsaindlanalvifeanuduaunazaiiaanulidnla lwitow
laad19a09uUn 1inng mgvadnedrulnaivainaenlymamudnnitumu nowials dunmmsingulnens
yavittnaadr launusalsiyaun nazdutlvodassadomanannlumisinmnuanluanionae
an Iaglaneyiu

HIguddlaweeunusmiazudadnnmanginnanandadasimanats q |
oatneaTHmNevIa M Tosvesi A tlataFaauutunds uazgaldsius iR Ane s 1d
Mantadwinnuzi i maunu Tasda B semuimduvomnadauslunug mnapionMuEzanlunEUEY
AMuIu enTIUisFRAIuEh senninfddlddmAonmuneamuFunanduiimatinild GunTaseaiie

NEMEINANAZATIING TIRIMWINY IR UNgANTTHLAzNTZUIUMI UM UA1L 7 YoIuuay 1Walas

anuatlsludgnnmailadaauduy it

Wigulae : in.a5.mila A

dvisalan : mainiigine ausmeasmaai wiimnaododol es. 0-sa4-4021-26




