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Identification of Lychee Varieties by Morphological,
Electrophoretic and Cytogenetic Methods

[ o o J d
Sy Swiauus ” uaz inAdl seiian e ”

Chinawat Yapwattanaphun ” and Kesinee Ramingwong v

Abstract : Identification was carried out on nineteen difterent varieties of lychee (Litchi chinensis Sonn.) from field
germplasm at Chiang Rai Horticultural Research Centre. The variety names are Kalok Bai Tao, Kalok Bai Yao, Kalok
Bai Oa, Kwang Jao, Kim Jeng, Kom, Kom Lum Jeak, Juck Kra Put, Jean Lek, Jean Yai, Brewster, Luk Lai, Sa Laek
Tong, Sam Pao Kaew, Haew, O-Hia, Hong Huayl, Hong Huay2 and Hakip. Morphological method was used to
examine both quantitative and qualitative characters of leaves, ﬂowérs, fruits and seeds of each variety. Differences
among varieties were shown in keys to varieties using leaf colour, leaf shape, leaf base, leaf apex and leaf margin. Some
specific characteristics were found in some varieties i.e. obtuse leaf'apex in Kim Jeng; smallest leaf and fruit size in Kom
and largest fruits and seeds in Juck Kra Put.

Electrophoretic method was used to determine isozyme patterns from mature leaf isozyme extraction, using
0.05 M Tris-HCl buffer, pH 8.4 (150 mM NaCl, 10 mM cysteine, |mM ascorbic acid, 1| mM CaCIz, ] mM Naz—EDTA,Z%
nicotine). Polyacrylamide vertical slab gel electrophoresis at 8.5 per cent and 10 per cent were used for peroxidase and
acid phosphatase, respectively. Banding patterns from zymograms showed that the nineteen varieties can be classified
into fourteen groups by peroxidase. Those with similar banding patterns were separated by acid phosphatase. Cytogenetic

method was used to investigate root tips of 0.5-1.0 cm long. Mitotic tissues were fixed at approximately 9 a.m.

Y madriraau AnzineaImans aniinndudosin @oalui 50200

Department of Horticulture , Faculty of Agriculture, Chiang Mai University , Chiang Mai 50200, Thailand.
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with paradichlorob enzene, followed by HCI hydrolysis and carbol fuchsin and lacto-propionic orcein staining. All
varieties possess the same chromosome number of 2n=30. An individual variety can then be identified by the chromosome

size and shape.
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Table 1 Characteristics of compound leaves , leaflets and inflorescence of 19 lychee varieties.

Charac. Compound leaves Leaflets Inflorescence
Var, . wide (cm) Long(em) wide (cm) long(cm) thick(mm) wide (em) long(em)
Kalok Bai Tao 25.95 abe 22.79 ef 4.18 1240 ¢ 0.618 be 6.46 abc 12.41 be
Kalok Bai Yao 26.67 abe 22.57 def 3.71 efg 13.38 ef 0.825i 6.66 bed 12.34 be
Kalok Bai Oa 20.51 ab 19.95 be 3.53 cde 12.79cde 0.725 ef 6.25 abe 14.99 ede
Kwang Jao 26.41 abc 24.59¢ 3.69 def 15.19§ 0.726 ef 4.92a 8.46a
Kim Jeng 19.08 a 16.14a 3.70 defg 9.73a 0.581 ab 5.66 ab 16.86 ef
Kom 26.06 abe 20.81 cd 258a 12.66 cd 0.663 cd 6.29 abe 12.59 be
Kom Lum Jeak 23.41 abe 21.65 cde 4.01 hij 12.59 ¢ 0.813 hi 5.99 abe 11.76 b
Juck Kra Put 22.40 abe 18.43b 3.69 defg 10.81b 0.562a 8.22 def 16.04 de
Jean Lek 28.54 abe 24.58¢g 3.83 Igh 14.14 ghi 0.755 fg 7.28 bede 12.34 be
Jean Yai 27.00 abe 24.59 hi 331b 13.21 def 0.708 def 6.51 abe 13.72 bed
Brewster 29.03 be 25.18 hi 4.12§ 14.33 hi 0.719 def 6.36 abe 16.94 ef
Luk Lai 25.18 abe 22.10 de 3.94 hij 1237 ¢ 0.692 de 6.90 bede 13.47 bed
Sa Laek Tong 28.14d 26.68i 4.15] 14.30 ghi 0.8281 13.88h 23.36h
Sam Pao Kaew 26.20 abe 25.56 hi 3.97 hij 14491 0.733 ef - -
Haew 22.76 abe 21.78 cde 3.43 be 10.65b 0.612 abe 6.89 bede 17.94 efg
O-Hia 30.39%¢ 24.04 g 4,10 14.18 ghi 1.759 igh 7.44 cde 20.98 gh
Hong Huayl 26.96 abe 2482¢g 4.06 ij 13.75 fgh 0.902j 9.66 fg 16.98 ef
Hong Huay2 27.84 abe 24.271g 3.94 ghi 13.84 1g 0.797 ghi 10.60 g 19.56 fg
Hakip . 24.12 abe 25.31 hi 354 cd 13.53 (1 0.617 abc 8.45 ef 11.34 be

Means within a column followed by different letter are significantly ditferent at P<0.05.
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Table 2 Characteristics of fruit and seed of 19 lychee varieties.

Charac. Fruits Seed
Var. wide (cm) long(cm) weight(g) TSS (%) wide (em) long(cm) weight(g)
Kalok Bai Toa 3.15cd 3.22 od 14,80 cd 17.30 1 1.65 be 242d 3.04 cdef
Kalok Bai Yao - - - - - - -
Kalok Bai Oa 332 ef 3421g 17.04 ef 13.71 abe 1.50 abe 2.28 be 2.94 cdef
Kwang Jao - - - - - - -
Kim Jeng 3321 3.52h 18.58 gh 13.46 ab 1.64 be 2.01a 1.88a
Kom 281a 2.86a 11.94a 13.79 abed 1.27a 2.1l ab 2.32a
Kom Lum Jeak 3.19 de 3.29 defl 16.15 de 14.89 de 1.48 abe 2.40d 3.23 efg
Juck Kra Put 4.37¢g 4.45i 32591 15.10 e 1.77 ¢ 2.60 e 1.1t h
Jean Lek - - - - - - -
Jean Yai 3.10cd 3.46 gh 14.03 be 13.21a 1.51 abe 2.27 be 2.73 bed
Brewster - - - - - - -
Luk Lai 3.20 de 3.09 be 17.66 fg 17.64 1 1.45 ab 233 cd 3.13 defg
Sa Laek Tong 3.02 be 3.12 be 14.84 cd 14.09 abede  1.41ab 2.48d 334 1g
Sam Pao Kaew - - - - - - -
Haew 291ab 3.01b 13.07 ab 14.46 bede 1.38 ab 235¢d 2.64 be
O-Hia 31led 3.26 de 19.19h 17491 1.34 ab 2.04a 2.82 cde
Hong Huayl 291 ab 3.27 de 17.07 ef 14.80 cde 1.41 ab 245d 3.49 gh
Hong Huay2 291 ab 3.35 efg 17.28 efg 21.60h 1.36ab 246d 2.89 cdef
Hakip - - - - - - -

Means within a column followed by different letter are significantly different at P<0.05.

o

@ni’aagamaﬂ?mmmmgﬁﬁfﬁ 19 %Wug
WU31 AUl ud asWuguaasd 1vesd nyme
NAANHULIANA1IA LB NNIT A YN 19aDaA
unzdnvuzladnumznile nieuednyme
Tiensald$wuniugfaus sensinduld
pdvFaey iflosnndnyasmalSinusi q
Wy vuaveslulseney  vuiavesludee
YUIAVDIFOADN UYUIAVOIHA YUIAVDIUNER
wartSinawesifiozaeinld dnesiaan
AundslunaasWug uazluudazduniely

Uszang c‘ﬁaﬂmuﬁuuﬂsﬁ’aﬂﬁnﬁmmﬂmmﬂ
WAIMsvasiey Wugnssu uazanwuandew
(NOHYT, 2519 ; JuA, 2524 ; IWAa, 2525 uaz
AR, 2528)

Tududeyameduguam WuhAu
19 ug fanuuanasuludnuazyeadly
gUsely 3wy danely veuly uazeninse
vhdnpazdana wdaruiluglisuaions
SRR

102



NIWUNBAT 15(2) : 98 - 108 (2542)

1 lu@dondu
23w luuray
3dawluunay nSaunanuin
4 lugilor e 3115

5 youluisy
61u315.................nZlv@n Ui
6 lugilen nzlnanluen

svveulufundu....... Toados

4y lugilvien wie givenandy
svouluiSey uazlugiven.. dnswssa
syvouludlunduuazlugiven

WAoo AONEUED
3vtlawluu.......... N9
2vgulugilay
sdaeluunainnn..... ... u3maes
3viaeluuvanuaziinie vse unanuay
fifls
4lugt .. 89930 1
44 Tugtloraaz gl
svovluGeu. ..o Hakip
svvouludhundu........... 998782
1o lu@ae
291U luuvawy

3 daelunvaniasini vis unauuaziiag
4lzden uaz vovludlusdu. anum
4o Tug 14 nag vovluSeu. .....u

3utlaneluumauinn......... .Aew
avgnlugiay
31lmwluumauuas e nie Yaroluumay
naziinig
4vouluGoy
slugifs......... nzlnanlude

103

5¢lugilenn.............goeane
sy vouluiluad
sTugdls.......... dumun
Svlugden............... udn
3vtlmelunvay nie wvawun
4luglen. ... ulvigy
4y luguven............ AWHIANB

P

= é. 13 a -:!y w
3 U3 1w ed wuaW ug ad el o
] Y o Y] Hq v
Tiamnsoldldegreauyset mszdnvazily
< Vv ° w o =) a
Wludeyalumssumniugiudiesdnyazma
=1 ar ' =
AU uazitudnvazveslineied 1w
3173 51uv0ed ¥A231synOVA Jud nHUE
174 1 A Y a t o 43
Tnssadanmodiuie IRinanuuui NNy
- =t o é -] 9 A o qy c.i
Tunsalvesdr lesuduiylndifvaruaudnaz
=] @ °
AN U BY ARATUNNANHME A1UITDI
o < Y o A
sias iy 2 wuy Tesludnyazvesly vie
Y d o oo - T
anvazvesnaiiuvan unsldnyazdwtlua
1/52n®1 (Ramingwong and Chiewsilp , 1994)

2. msdmumitglasdsednins 1W5de
HaveIn 3 douu lasd peroxidase vosluds 19
wug wuuaueulad 22 uou Taofis of wifiy
0.244,0.252,0.256,,0.260 ,0.264 ,0.268 ,0.280 ,
0.304,0.328,0.340,0.344 ,0.348,0.356 ,0.360,
0.364,0.368 ,0.372,0.376,0.380,0.384 ,0.392
1AZ 0.400 HAZANUHNVBWDUNAWMAL 1,1,
2,1,2,1,0.1,0.1,2,1,2,1,1,0.1,1,2,1,0.1
,1,0.1,0.114a2 0.1 aawas MudiaL ilouens
UHUAW zymogram (MWd 1) wudieansn
Sumnfuianseen’ld 14 nguite nduii 1 ssea0l
898702 N 2 Hakip nguii 3 gnane nguit4
fiow nauit s fues ng Inanluen Toade: ndu
fi6 uSamed nquii 7nzInanlude Julny



Aguit 8 NN nguit 9 sewditun wh Nl
109w nqudi 11 ng Tnanluen nguii 12 dum
udn ngudi 13 $nawssd ndudl 14 mumsnmes
ungiiiovidaet1s lunquii 1,5, 7unz 0 7l
ansodwuneenaniu’ld liuondreulasl
acid phosphatase Wutauiew laai 8 oy Taosia
rf AU 0.269 , 0.326 , 0.343 , 0.360 , 0.369 ,

0.378,0.404 112 0.421 AINMA LAz UAIUNU
f

0.232 4
0.244 4
0.256 A
0268 -
0292 -
0.304 -
0.316 -
0.328 -
0.340 -
0.352 -

0.364-{-

03— — — — — — —
0.338 4

0.400 J

fﬁﬂ'umnr‘l’m{?;u%i‘inn?ii‘r‘mgwﬁnuﬁLinimil'l??m

uaziwaaNUgmand
YDUDUMAY 2,1,1,1,1,1, 110zl Yaawuas
A lo1TAHUA T zymogram (W1 2)
wurhammsasunmiugausneglunguiaiu
ponnndw & Ao nquil 1 89890 1 uozeas 2
nduiis Aums ng Tnanluen was Teades nqy
170z Tnanludounziulng nduito deusitun
uazuia

0.412

t 2 3 4 5 6 7 6 &8

10

i1 12 13 14 15 16 17 18 19

Figure 1 Zymogram of peroxidase enzyme in 19 lychee varieties.

|=Hong Huayl, 2=Hakip, 3=Luk Lai, 4=Hong Huay2, 5=Kom, 6=Kim Jeng, 7=Kalok Bai Yao
8=Brewster, 9= Kalok Bai Oa, 10=Jean Yai, 11= Kwang Jao, 12 = Kom Lum Jeak, 13=Jean Lek,
14 = Kalok Bai Tao, 15 = Heaw, 16= Sam Pao Kaew , 17= Juck Kra Put , 18= Sa Laek Tong and

19=0-Hia
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Figure 2 Zymogram of acid phosphatase enzyme in 9 lychee varieties.

1=Hong Huay!, 4=Hong Huay2, 6=Kim Jeng, 7=Kalok Bai Yao, 9= Kalok Bai Oa, 10=Jean Yali,
12 = Kom Lum Jeak, 15 = Heaw and|9 = O-Hia
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Diagram of lychee chromosome
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Figure 3 Chromosome of nineteen lychee

varieties. (2n=30).
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Analysis and Quantitative Changes. in Cytokinin-like
Substances in Stem Apex prior to Leaf Flushing of

Lychee cv. Hong Huay

daq dnlwdas ” uaz s3in saanm”

Sanya Lekpaijit ¥ and Thanart Thanyapar”

Abstract : Changes in cytokinin-like substances in stem apexes prior to leaf flushing of lychee cv. Hong Huay
( 20 years old ) were studied at Suan Song Sand, Doi Pui, Chiang Mai, Thailand. The study was performed from
October 1995 to January 1998. The treatment was the number of week as 0, 2, 4, 6 and 8 prior to Jeaf flushing. ft was
found that the activities of cytokinin-like substances were low in the 8 " week prior to leaf flushing and remained
constant until the 4 " week. Then the activities increased in the 2™ week and increased to the maximum level when leaf

flushing occurred.

Y aadvisaan ausnuasenaas unrinodngsalul Fealwl 50200

Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200 , Thailand.
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Changes in Cytokinin-like Substances in Stem Apex

prior to Flowering of Lychee c¢v. Hong Huay

Yodand wovriina” uaz 53N Seyena”

Chaiwat Potjanapimon” and Thanart Thanyapar "

Abstract : Changes in cytokinin-like substances in stem apex prior to flowering of lychee cv. Hong-Huay were
studied on twenty yearsold lychee trees at Suan Song Sand orchard , Doipui , Chaingmai , Thailand. The work
was carried out between December 1995 and November 1996 with Completely Randomized Design and 8
replications. The treatment was number of weeks 0,2,4,6and 8 prior to flowering. It was found that quantity
of cytokinin-like substances in the 8" week was low. It was constant until the 6" week The increment was found

in the 4" week and rose to the maximum in the 2" week and constant until flower emergence.
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Table 1 The amount and value of exported lychee from Thailand (1992-1995).

Items 1994 1993

1994 1995

Amount  Value Amount Value Amount Value Amount Value
Fresh lychee fruit 1,447 59,181 1,862 72,689 994 36,535 3,257 118,585
Canned lychee fruit 9,788 350,843 7,651 256,086 5,838 207,916 8,796 296,877

Metricton
Value =x 1,000 Bant

Amount =

Source : Department ot Agricultural Ecnomic, Thailand (1996)
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Figure 1 Changes in cytokinin-like substances in stem apex of lychee cv. Hong Huay prior
to flowering.

Remark : Tested by LSD at ol =0.05 C.V.=11059% (transform with , 8 replications, treatment mean

differrence 16% of overall means)
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Improvement of Leaf Mustard F1 Hybrid by Using
- Cytoplasmic Male Sterility

wiuns smwnh” Tvave lvewena” aszga Augarssel
a e o ar @ = ar ¢
Ty Aainy ” uazudins fnsnug ”
Narin Senapa Y Chockchai Chaimongkol “ Tragool Tunsuwan”,

Pichai Kongpitak “and Maneechat Nikornpun "

Abstract : Transferring cytoplasmic male sterility of leaf mustard(Brassica juncea L.) which received from
Wisconsin University, U.S.A., into 8 varieties of good leaf mustard by routine crossing. These good varieties were
selected by Chiang Mai University. The F1 crosses were backcrossed with their male parents for four generations
(BCq). These BCdlines were crossed with good varieties of leaf mustard, 40R2-3-4 . The F1 hybrid varieties were tested
in comparison with commercial varieties in winter 1998. Most Fi hybrid varieties did not form head. However, two
F1 hybrid varieties, (4-4 x 19-H-12) x 4OR2-3-43nd (4-4x 2R2 ) x 4OR2-3-4 formed 100 % heading and yielded 34 % and
13 % higher than an average of commercial varieties, respectively. They also showed higher yield than 40R -3-4 which
is their parent, 25 % and 5 %, respectively.

The study of methods for leaf mustard pollinations; hand pollination, bee pollination, and open pollination
suggested that hand pollination was the best method for leaf mustard pollination. Making hand pollination the plant
could produce 0.138 grams of pod weight and 1.0016 grams weight/1,000 seed. 1t also produced 8.5 seed/pod which

‘was better than bee pollination and open pollination.

Y madfeain  aasnsasmans  uvaneandoalnt Fualvad 50200

Y pwndnging aumowasmaas  uninoduFealnit Fuelna 50200

v Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
¥ Department of Entomology. Faculty of Agricultute, Chiéng Mai University, Chiang Mai 50200, Thailand.
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CH1
CH2
CH3
CH 4
CH S5
CH6
CH7
CHA8
ccM 7

i

Ordinary, Lion Brand

Kling Fu, Aeroplane Brand

M. One, Fightercar Brand

Noir Chan, Lion Brand
Chorlay, Fish Brand

Max 018, Aeroplane Brand
World Brand

No. 99, World Brand

F, hybrid, (4-4 x 19-H-12)x40R 34

Figure 1 Head shape and characteristics of F hybird and commercial leaf mustard

before trimming.
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CH 1 = Ordinary, Lion Brand
CH2 = Kung Fu, Aeroplane Brand

CH3 = M. One, Fightercar Brand
CH4 = Noir Chan, Lion Brand
CHS5 = Chorlay, Fish Brand

CHeo =  Max 018, Aeroplane Brand
CH7 = World Brand

CHS = No.99, World Brand

ccM T =

F, hybrid, (4-4 x 19-H-12)x40R 34 7
Figure 2 Head shape and characteristics of F hybird and commercial leaf mustard

after trimming.
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Figure 3 Good heading of F hybrid CCM 7 (4-4 x 19-H-12) x 40R -34.
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Table 1 Yield of fresh weight, head weight before and after trimming and percentage of

trimming of leaf mustard in winter 1997.

Yield Head Weight (g)/head % of
Variety t/ha Before After Trimming
Trimming Trimming
Control variety
Chorlay, Fish Brand 33.1 828.3 429.2 48
Kung Fu, Aeroplane Brand ‘ 299 748.3 405.8 46
Ordinary, Lion Brand 295 7315 405.8 45
Max 018, Aeroplane Brand 29.1 726.7 385.2 47
Noir Chan, Lion Brand 28.8 720.0 395.8 45
M. One, Fighter car Brand 279 698.3 375.0 46
No0.99, World Brand 27.7 692.5 385.0 44
No.3, World Brand 25.7 643.3 319.2 50
Mean 29.0 724.4 387.6 46
Hybrid
(d-4x 19H-12)x40R - 3 -4 389 971.7 564.2 42
(4-4x2R ) x 40R -3-4 326 816.7 468.5 43
(4-4x2I-13)x 40R - 3-4 272 680.8 * *
(44 x67)x 40R -3-4 : 233 582.5 * *
(4-4x64-4-2)x 40R -3 -4 212 530.3 * *
(@-4x2MTR-2-1)x 40R - 3-4 22.0 550.0 * *
(44x254-6)x 40R -3-4 194 485.0 * *
(44x24-D)x40R - 3-4 18.6 464.2 * *
Parent
40R - 3-4 31.1 1715 438.3 44
* - non heading
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Table 2 Percentage of heading, head ratio, stem ratio, and percentage of rotting of leaf
mustard in winter 1997.

Variety % of Ratio % of
Heading Hea& Stem Head Rot
Control varjety
Chorlay, Fish Brand 100 1.04 1.91 6
Kung Fu, Aeroplane Brand 100 1.03 1.23 11
Ordinary, Lion Brand 100 1.06 1.79 6
Max 018, Aeroplane Brand 100 0.99 1.56 17
M. One, Fighter car Brand 100 1.17 176 6
Noir Chan, Lion Brand 100 1.04 1.16 9
No.99, World Brand 100 0.99 2.30 9
No.3, World Brand ] 1.06 .23 5
Hybrid
(4-4x 19H-12) x 40R -3-4 100 1.03 147 6
(4-4x2R } x 40R -3-4 100 1.06 1.75
(44x21-13)x 40R -3-4 0 * * 10
(4-4x67)x 40R -3-4 0 * * 19
(4-4x64-4-2)x40R -3-4 0 ‘ * * 27
(4-4x2MTR-2-1) x 40R -3-4 0 * * 13
{d-4x24-1)x 40R -3-4 0 * * i3
(4-41(154-6)){40!11-3-4 0 * * *
Parent
40R -3-4 100 1.02 1.87 6

Head ratio = Length of head
Width of head

Stemratio = Length of'stem
Width of stem

* non heading
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Table3  Pod Weight, Seed weight, and number of seed per pod of leaf mustard
produced by different methods of pollinaitons.
Pollination Pod weight (g) Seed weight/1,000 seed (g) Seed/pod
Open 0.0063 ¢ 0.8840 63b
Hand 0.1380 a 1.0016 85a
Bee 0.1060 b 0.9852 69b
CV (%) 20.84 20.22 17.67
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Collection and Characterization of Begonia Native to

Chiang Mai and Mae Hong Son
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Srisakul Thamdee” and Adison Krasaechai”

Abstract : Six species of begonia have been identified i.e. Begonia garettii Craib, Begonia sp. (FO01), Begonia
acetosella Craib (F002), Begonia acetosella Craib (F003), Begonia integrifolia Dalz, and Begonia yunnannensis. They
are different in plant size and shape, leaf size and color, flower color, stem color and type of rhizome, tuber and corm.

The isozyme pattern of esterase and peroxidase can be used to differentiate these 6 begonia species.
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acetosella Craib (FOOZ) Begonia acetosella Craib (F003) Begonia integrifolia Dalz W8 Begonia yunnannensis Wil
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"' Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 Drawing of Begonia garettii Craib A.
whole plant B. tuber C.male flower
1. petal 2. sepal 3. anther D. female
flower 1. pedicel 2. tepal 3. stigma E.

fruit F. ovary.

3. Begonia acetosella Craib (F002)(Craib,1931)
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Figure 2 Drawing of Begonia sp. (F001) A.

whole plant B. rhizome C. male
flower 1. sepal 2. anther 3. petal 4.
pedicel D. female flower 1. pedicel

2. tepal 3. stigma E. fruit F. ovary.
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4. Begoniu acetosella Craib (F003)(Craib, 1931)
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Figure 3 Drawing of Begonia acetosella Craib
(F002) A. whole plant B. rhizome C.
male flower 1. pedicel 2. sepal 3. petal
D. female flower 1. pedicel 2. young

fruit 3. tepal E. fruit F. ovary

5. Begonia integrifolia Dalz (Craib, 1931)
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Figure 4 Drawing of Begonia acetosella Craib
(F003) A. whole plant B. rhiizome C.
male flower 1. pedicel 2. sepal 3. petal
D. female flower 1. pedicel 2.
bracteole 3. young fruit 4. stigma
5.tepal E. ovary
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Figure 6 Drawing of Begonia yunnannensis
A. whole plant B. tuber C. male
flower 1. sepal 2. anther 3. petal D.
female flower 1. tepal 2. stigma E.

fruit F. ovary.
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Figure 7 Zymogram of esterase isozyme from mature leaf of Begonia.
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4. Begonia acetosella Craib (F003) 5. Begonia integrifolia Dalz. 6. Begonia yunnannensis
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Figure 8 Zymogram of perozidase isozyme from mature leaf of Begonia.

1. Begonia garettii Craib
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3.Begonia acetosella Craib (F002)

4. Begonia acetosella Craib(FO03) 5. Begonia integrifolia Dalz. 6.Begonia yunnannensis
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Delay of Ripening and Cracking of Durian

(Durio zibethimus) var. Montong by Coating with Emulsion
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Abstract : Durian var. Montong coated with emulsion which composed ot palm olein and water at ratio 7:3, 1:1, 3.7,
I:4, 1:9 and 1:19 and used egg yolk as emulsifier. The results showed that durian coated with emulsion composed of
palm olein and water at 1:4 had the best quality. The coating material delayed ripening and fruit cracking, peel colour
change and water loss. Emuision that composed of palm olein at higher ratio than 1:4 reduced number of normal ripening
fruit. The higher the palm olein the higher abnormal and unriped fruit.
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Table 1 Quality of durian fruit coated by palm olein :
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water 7:3 and stored at 25 C for 7 days.

Treatment Colour change' Weight loss Firmness Acceptability’
(score) (%) (kg) (score)

Control 1.21b 2452 a 0.08 1.91

Palm olein:Water 329a 14.81 b 0.27 1.81
(1:3)

! Colour change * Acceptability

5 =100 % green t = like very much

4= |-25 % brown 2 = like

3 =25-50 % brown
2 = 50-75 % brown

3 = like moderately
4 = dislike

1 =75-100 % brown
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Table 2 Quality of durian fruit coated by palm olein : water 1 : 1 and stored at 25°C  for

8 days.
Treatment Colour change" Weight loss Firmness Acceptability ¥
(score) (%) (kg) (score)
Control l41b 2543 a 0.22 1.36
Palm olein:Water 341a 14.55b 0.38 2.36

(1:1)

" ¥ = as Table 1

Table 3 Quality of durian fruit coated by palm olein : water 1 : 1 and 3 : 7 and stored at

25°C for 7 days.
Treatment Colour change " Weight loss Firmness Acceptability ¥
(score) (%) (kg) (score)
Control 1.60 b 21.01 a 0.11 3.50a
Palm olein:Water 283a 16.77 b 0.23 L75b
{:1)
Palm olein:Water 3.00a 17.87b 0.22 133 b
3:7

¥ ¥ = a5 Table |
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Table 4 The number of day that fruit cracked, colour change and weight loss of durian fruit

coated with various concentration of palm olein and stored at 25°C for 7 days.

Treatment Number of day that Colour change" Weight loss
fruit cracked (score) (%)

Control 580b 1.00 b 16.66 a

Palm olein:Water 740 a 1.40 b 1401 b
(1:19)

Palm olein :Water 7.60 a 1.70 b 13.16 b
(1:9)

Palm olein:Water 8.20 a 3.50 a 11.04 ¢

(1:4)
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(2535)  des1wuimsldasindeun
Semperfresh apple wax Lﬂﬁauﬁmam’%‘ g
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mIgaieihminuasmsuanveswanSou'la

msaﬂmsﬂmﬁumwuﬂmﬂﬂmnms
maﬂnmmuu‘muﬂﬁm ToaBuiRnninnsi
dudhmsindeviaiia Hydrophobic coating
v'ﬁqmmmﬁ’ﬂyuﬂammwmsmmﬁmu‘luuas
aamsgaydoih ldmsizenansnaamsrutnesn
ﬂaaﬁ”wuaw"lm‘iy‘l (Bank et al, 1993)
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1994)

1BNA5919949

AsuAsBgaNIsWIdYd. 2542, S mmazyanins
deoonnall. LONMITIHOUNT NIENT IS,
-y = o o 3 A Y - &
INARL S209A 299, 2530, Tnadieadou. madmwsaiu
AUTIABATAIAAS
290 ¥,

UHIINOIR O TFua1n .

HIUW. 2530, TAsamsaAnuIns 1Fmens iz ey
d w5 uA naauazwa 1 aati enisd 300N
ATHIWINYOFUWUT, 240 M1,

Tnegsd niwduid. 2535, waveans1¥asindouin
FMC Sta-fresh 7055 ifie oz aen s qniaznisuan
voanan 3 suWug yeil. swaumsduun
INEINISHE N5 WA R Fem ATaRt 3
UNTINISOInEASAaRT fuwatau.

Bus Meedio woz el qIURe. 2529, anrizwald
Wesdeulunaiawalddiu. manuand 3
msUfuLlgenmnmea WiazdnaaiNentsdeeen
ATNITINIINAT. 66-69.

AU ASyne. 2535 WavesmsIAliABNITENLAZ
nsuANYB IS suR Uyl s1oaumsduuun
Snenmsnd snsd uid et vaan adedt 3
UMINGAUNEATAANT A UWINTU,

Baldwin, E. A. 1994. Edible coatings for fresh fruits

and vegelables : past, present and future p. 25-64.

In J.M. Krochta, E. A. Baldwin and M.Nisperos-

Carriedo (eds). Edible Coatings and Films to
Improve Food Quality. Technomic Publishing
Switzerland.

Bank, N.H., B.K. Dadzie and D.]. Cleland. 1993.
Reducing gas exchange of fruits with surface
coatings Postharvest Biology and Technology.
3(3):269-284.

Nanthachai, S. 1994, Durian : Fruit Development,
Postharvest Physiology, Handling and Marketing
in ASEAN Food Handling Vureau Kaula Lumpur.
156 p.

Yang, S.F. 1985. Biosynthesis and action of ethylene,

HortScience. 20(1):41-57.

155



A v Yy v
Wﬁmﬂﬂﬂ153a33ﬂ1uﬂlusllf’)\‘]ﬂ“!‘fnﬁnﬂllﬂu

¥ [V [~ Y |}
momsnauniluaul v

Petiole Culture of Tacca pinnatifida Foret.& Foret. T
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Kanitthika Tantisoonthorn” and Pimchai Apavatjrut

Abstract : Basal petiole explants from 4 leat position and explants from 5 different positions of each leaf petiole
cultured onto MS medium containing 0.05 mg/l 2,4-D showed that leal position had significant effect on the new

shootlet obtained i.e. 2 mm basal explants from the third leaf could be induced to form highest average number of new

shootlets at 3.75+1.29, and required least number of days i.e. 61.25+33.34 to form shootlets.
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Average days for shootlet formation, number of new shootlet/explant, and

percentage of explants forming shootlet, from different positions of cultured

leaf petiole.

Leaf position Basal explant

from mature position from

Average number

of new shootlet

Average days % of explant

forming shootlet forming shootlet

leaf petiole
1 1 1.33+047 ¢ 120.75+3.03 a 60
2 1 1.66 + .47 ¢ 94.50 + 18.18 b 60
3 i 375+ 1.29a 61.25+3334¢ 80
4 1 3.50+0.50b 81.66 +31.47b 40

+ = 8.D. &

abe = Significant at 0.05 % level
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Table 2 Average days for rootlet and callus formation from different position of petiole culture.

Leaf position Basal explant position

Average days

from petiole

Rootlet formation

Callus formation

1
2
3 I
4

- 7700 £ 12.12 2
143.50 + 24.50 a 70.00 + 14.00 a
110.25+15.15a 84.00+ 0.00a
119.00 + 0.00 2 70.00 + 19.79 a

- = no rootlet formation

a = Significant at 0.05% level
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Table 3 Percentage of different callus quality and new shootlet obtained from the cultured

explants.
Leaf position Basal explant Callus (%) New shootlet formation
position from leaf (%)
petiole : Total Compact callus Total Nomal plantlet
1 1 80 60 60 40
2 1 ) 80 60 60 - 40
3 i . 80 80 80 40
4 i ) 60 40 40 20

]
1 S

dulvifimasinludumded 3 uaz 4 luervuagluilonssi druludumei 1

g o o 1A e ¢ o 3 =y 1 =] o =1
woesiuadulnufifafo 80 uaz 40 nlofidud  waz 2 1y Radulny 60 weiidud laull
o W i o P & 3 l:i a Y w = o a s —
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Figure 1 New plants from petiole culture.
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i
Figure 2 Cross section of a basal petiole explant cultured on 2,4-D containing MS medium

for 21 days (33.3X)

E = pro embryo-like developing cells in explant

(A) _ (®
Figure 1 Cross section of a basal petiole cultured on 2,4-D MS medium (41.6X)

V = vascular bundle

E = pro embryo-like developing cells
(A) Vascular bundle distributed althrough the explant
(B) Embryo-like structure
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Impact of El Niiio on Flowering of Mangoes

@3uana wounges' uaz nszga sugIsie’

Sermsakul Pojanagaroon” and Tragool Tunsuwan"

Abstract : impacts of “El Nifio” on the climates of Northern region, especially in Chiang Mai Province such as

rainfall and relative humidity were below normai while the maximum, minimum and average temperatures were higher
significantly. This reduced flowering or no tlowering during normal season, but the flowering occured continuously
from May to November 1998 at the experimental plots. Results ot the study showed that percentage and number of
flowering were high on *Nam Dok Mai” / “Choke Anan” reotstock; and low ¢n “Nam Dok Mai” / “Kaew” rootstock,
“Pim Sen Mun "/ “Choke Anan” rootstock, “Pim Sen Mun™ / “Kaew” rootstock ,and “Khiew Sawoey”/ “Choke Anan”
rootstock respectively; but not effect on “Khiew Sawoey” / “Kaew” rootstock. The ratio of male to perfect flowers were
highest on “Pim Sen Mun” / “Choke Anan” rootstock and lowest on “Nam Dok Mai” / “Choke Anan” rootstock. The
percentage of fruit setting were not difterent in all treatments. “Nam Dok Mai” / “Choke Anan” rootstock had the

highest number of fruits per tree but the least on*“Khiew Sawoey” / “Choke Anan” rootstock.

UNAAED : Ysingmsel “wenil la fnansznudeanmandhomausnunmamilensuuu Taomwizianda
Boslmi denaldifaannzduuds anududiingi qamaiiqage mae unveumgimdugeninind egiedl
iy wlduziaseenaendos wishivenasluggmaind udndusenaeniszliedeiiesuenggnia
UnAnaeagrunmfivnmsfinyiszr hufeunqumay S noetniou 2541 Anmaimftaaan uminedodos i
annsAnyedimudnsnatensn uarimundeiinddensn wuiniufiimenluudune lsneriudaoy

Y madsieaan ausineasanand amomoidedealud 50200

Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

164



NIMNINEAT 15(2) : 164 - 184 (2542)

1

o @ o o = LY as o = a/
AusaIniiga sesannie furheen uuduaeut fufmuauiundues Tyneriud Aufiueuiuuudu

y

w o e as o _w ! @ '
aoufa naziufilvamuuduas lyneriud awd Wy damiufidsumsvuduasud hinsuaueunay

o et

o  da o s 1 w v o °y

Wufnuauiiuuu duss leneriuaiidasdnunraendfrenenauyseimagaga WufinenliuuduaeTyn
' 4 a

afudiiidige daunlesisudmisaanaiiarlndiseiu udiufimen luduae lynertudlisnnunamaode

Augage Wufiliouasuuduae lynotiudiiavge

Index words : 19911 1y 10Ul N15BONABN NI

El Nifo, Enso, Flowering, Mango

AU

audnd U3 nuyei alszmenly
o v ] P
1enNAes uazfaneumile Fuiluilszme fing
sz iuanfeaniloveandlewsmid #so
nauaz uesnvasumaynsuldinld 1nd
¥
Wugudges sxlaszuminduldumayns
E v
WAl uud 1105 aroie fldnssud

n” =] 9 s -3 o Y a «
wituldumaynswaduuih ivife “anuna
PINMAGL” AIUNAIUAT TUANYBI WMITYNS
a " @ o A o 9
wlandouniufa “anunaenmiaar” 391
naauwannazIuesn liazYuan waieuan
¥
flunsnyuseudneveslan mildauiiia
Qs s ar =1
ez Jusemaold lldwme Suanfisanile
= ) = o A =
ao usnalszmasu ety Lazesdnsiay
v . ¥
AN 1(a) auniadsz 13 Gendn “andui”

¥
o 1

Wiguindounvinideeenly uSnafinszua  @fumin, 2540)

Asle

e gt T\

Figure 1 The direction of Trade Wind and Monsoon in the Pacific Ocean.

(a) Normal condition* (b) “El Nifio” condition**
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Figure 2 In an El Nifio year, the easterly wind weakens and the equatorial up welling is

suppressed. The thermocline “flattens” and warm surface water surges eastward.

(ipl NASA, 1998)
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Figure 3 Sea Surface Temperature Anomalies resulting from the El Nifio in June 1997

(NOAA, 1999),
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Figure 4 The oceanic and atmospheric conditions that are altered from normal by “El Nifio/

Southern Oscillation : ENSO events (Lim, 1987).
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Table 1 Impact of “El Nifio” on the percentage of flowering for the period between May to

November 1998.

May 1998 September 1998

Scion Pimsen  Khiew Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey dok mai Stock Mun sawoey  dok mai
Kaew 34.04 0.00 32.67 22,2308 Kaew 0.27 0.00 4.04 [.44M8
Choke anan 28.03 21.25 35.64 28.31 Choke anan 0.97 0.90 4.56 1.85
Mean 31032 10.63P 34150 Mean 0.62b 0.00b 4300
June 1998 October 1998

Scion Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 0.00 1.23 0.4108 Kaew 0.89 0.00 3.44 1.44N8
Choke anan 0.00 2.78 0.77 1.18 Choke anan 0.29 0.00 15.50 5.262
Mean 0.00ns 1.39 1.00 Mean 0.59b 0.00P 9,472
July 1998 November 1998

Scion Pimsen Khiew  Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 0.00 1.29 0.4308 Kaew 0.00 0.00 31.94 13108
Choke anan 1.76 0.00 1.36 1.04 Choke anan 0.31 2.00 5.78 2.70
Mean 0.88Ns 0.00 1.32 Mean 0.15b 1.00P 4.862
August 1998 Means within the same row or column with different superscript

Scion Pimsen Khiew Nam Mean difter signiticantly at 95% confidence by Duncan’s Multiple Range
Stock Mun sawoey  dok mai

Test (DMRT)

Kaew 0.00 0.00 5.24 1.75Ms
Choke anan 1.43 0.00 345 1.63
Mean 0.71b 0.00b 4.352 ns = non-significance
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Table 2 Impact of “El Nifio” on number of flowering for the period between May to November

1998.

May 1998 September 1998

Scion Pimsen Khiew Nam Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 34.04 0.00 32.67 22.2308 Kaew 0.27 0.00 4.04 1.4478
Choke anan 28.03 21.25 35.64 28.31 Choke anan 0.97 0.00 4.56 1.85
Mean 31038 10630 34150 Mean 0.62P 0.00b 4302
June 1998 October 1998
w Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai Stock Mun sawoey  dok mai
Kaew 0.00 8.00 1.23 0.4108 Kaew T 089 0.00 344 1.4408
Choke anan 0.00 2.78 0.77 .18 Choke anan 0.29 0.00 15.50 5.26%
Mean 0.00ns  1.39 1.00 Mean 0.59% 0.00b 9472
July 1998 November 1998

Scion Pimsen Khiew Nam  Mean Scion Pimsen Khiew Nam  Mean
Stock Mun sawoey  dok mai m Mun sawoey  dok mai
Kaew 0.00 0.00 1.29 0.4305 Kaew 0.00 0.00 3.94 1.310s
Choke anan 1.76 0.00 1.36 1.04 Choke anan 0.31 2.00 . 5.78 2.70
Mean 0.88"S  0.00 1.32 Mean 0.15> 1.00b 4862
August 1998 Means within the same row or column with different superscript
w Pimsen  Khiew  Nam  Mean differ significantly at 95% confidence by Duncan’s Multiple Range
Stock Mun sawoey  dok mai Test (DMRT)
Kaew 0.00 0.00 5.24 1.7508
Choke anan 143 0.00 345 1.63 s = non-significance
Mean a.mb 0.00P 4352
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Figure 5 The percentage of flowering for the period between May to November 1998.
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Table 3 Impact of “El Nifio” on number of
total flowering for the period
between May to November 1998,

Scion Pimsen Khiew Nam Mean
Stock Mun sawoey  dok mai
Kaew 0.35 0.00 052 0.29b
Choke anan 0.39 0.22 0.66 0.422
Mean 0.37b 0.11¢ 0.59%

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns = non-signiticance
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Table 4 Impact of “El Niiio” on the ratio of
male to perfect flower for the

period between May to November

1998.
Scion Pimsen Nam Mean
Stock Mun dok mai
Kaew 4.63 2.91 3.77m8
Choke anan 4.71 2.22 347
Mean 4.673 2570

Means within the same row or column with different superscript

ditfer significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns= non-significance
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Table S Impact of “El Nifio” on percentage
of fruit setting (fruit size of
match’s head) for the period

between May to November 1998.

Scion Pimsen Nam Mean
Stock Mun dok mai
Kaew 50.37 50.11 50.2418
Choke anan 48.69 54.71 51.43
Mean 49.530% 52,14

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan’s Muitiple Range

Test {DMRT), ns = non-significance

Table 6 Impact of “El Nifio” on percentage
of fruit setting (fruit size of 1.5 cm)
for the period between May to
November 1998.

w Pimsen Nam Mean
Stock Mun dok mai

Kaew 2.30 2.02 2.16M8
Choke anan 2.35 2.36 2.35
Mean 23208 2.19

Means within the same row or column with different superscript

differ significantly at 95% confidence by Duncan's Multiple Range

Test (DMRT), ns = non-significance

£
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Table 7 Impact of “El Nifio” on number of

fruit per tree for the period between

May to November 1998.
Scion Pimsen Khiew Nam Mean
Stock Mun sawoey  dok mai
Kaew 0.90 0.00 2.90 1.27n8
Choke anan 1.56 0.10 3.50 1.72
Mean 1.23b 0.05¢ 3.202

Means within the same row or column with different superscript

difter significantly at 95% confidence by Duncan’s Multiple Range

Test (DMRT), ns = non-significance
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Table 8 Sea surface temperature anomaly ("C) in the Pacific Ocean (NOAA, 1999),
Reglon of the 1997 1998
Pacific Ocean Jun Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Thailand L] +0.5 +1.0 +1.0 +1.0 +1.5 +H).5 +1.0 +1.0 +H.5to +.5 +).5 +H).5 +0.5
+1.5
Indonesia0 to H.S5  H5t0  +1L0 +.0  H.S5to +HL5te +10 +1.0  +10to  +1L5  +L0te +0.5t0 Oto
_ +0.5 +1.0 +1.0 +1.0 +1.5 +1.5 +1.0 H.5
Australia 0 +0.5 to 0to +0.5 H0.5t0 +0.5t0 +0.5ta  +1.0 +1.0  +05te Oto +i0t +35t0 0to
+1.0 +0.5 +L.0 +1.0 +1.0 +1.0 +1.0 *+1.5 +1.0 +0.5
Taiwan and Japan 0 H.5t0 +1.S +5  +H5tw  +15  +L0to +H0.5te +l0to +1.5  +lLO0to +15 +L5  +l0to
+1.0 +Lo +L.5 +1.0 +1.5 +1.5 +1.5
Western Pacific +15t0 +2.010 +15t0 +05tc +H.5t +0.5t0 +0.5t0 15t -LSto  -15t0  -20t0 -5t -L5t0  -20to
+2.0 +4.5 +2.5 +2.0 +2.0 +i.5 +1,5 45 -0 =10 45 0 0 05
Peru and Ecuador  +3.0 +4.5 +4.0 +3.0 +2.5 425 420t +2.0t0 +2.0to +1.5t0c Oto Oto L] 0
+2.5 +2.5 +2.5 +2.0 +1L0 +0.5
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Figure 6 Monthly rainfall between 1961-1996 with 1997 and 1998.
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Figure 7 Numbers of rainy day between 1961-1996 with 1997 and 1998.
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Figure 9 Maximum temperatures between 1961 to 1996 with 1997 and 1998.
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Figure 10 Minimum temperatures between 1961 to 1996 with 1997 and 1998.
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Abstract : Thebulb of amaryllis is tunicate in structure, consisting of layers of white concentric scales modified

from the leaf bases being attached to the basal plate moditied from the underground stem. The outermost scale was dry.
The buds appeared alternately on the basal plate, having the apical bud as the leaf bud. There were more than one
flower buds in each bulb with the topmost one adjacent to the apical leaf bud. Other flower buds were found at every

forth scale axil away from the topmost flower buds. Lateral leaf buds were unconspicuous except those of the outer

scales of which modified as bulblet initials.
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Figure 1 Structure of amaryilis bulb at
A. long section ' :
B. cross section .
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Screening of Medicinal Plants for

Control Tobacco Cutworm
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Rattiya Naunla” and Pittaya Sruamsiri”

Abstract; Main objectives of this study was to screen out the plants with antifeedant efficacy . Plant crude extracts
from 63 species in 27 families were tested on tobacco cutworm (Spodoptera litura F.). The following 5 species showed
promising result: Aglaia odorata Linn., Citrus hystrix DC., Stemona collinsae Craib., Piper retrofractum Vahl. And
Tacca chantrieri Andre., with antifeedant index(AFI) ot 17.94 + 6.73, 18.51 + 1.83, 19.35+ 1.00, 23.29 + 7.59 and
25.32 £ 6.04, respectively.
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n15f Nﬁ]ﬂﬂ‘ﬂuﬂuﬂi ‘Z]Nﬂ 31U ¥ 1511
TumsAnumianun 63 ¥ii (species) 10 27
AT (fam11y) mqﬂivﬂau"lﬂmﬂwwuu“l,m
W“]i‘lJ'I‘LI‘I—J‘VlﬁQ ww‘rﬂq"luﬂuﬂuua”lné'mﬂ
ﬂ'm'l'iﬂil'limﬂ?‘l'mﬂi“’ﬂﬁ vlﬂﬂi‘l‘! Amaranthaceae
19ia Buddlejaceae 1 ¥ila Caesalpiniaceae 2 THA
Caryophyllaceae 1 YA Commelinaceae 1 ¥Hf

A - s A W as
msfaenivayuInstlestumdanuennszidn

¥UA Leguminosae 1 ¥ A Meliaceae 4 ¥1M
Menispermaceae 1 ¥11A Minosaceae 5 %1
¥in
Papilionaceae 10 ¥1@ Piperaceae 3 ¥

Nyctaginaceae 1 WA Onagraceae 1

Rubiaceae 1 ¥110 Rutaceae 3 ¥UM Simaroubaceae
2 %A Solanaceae 1 WA Taccaceae 1 ¥
Verbenaceae 4 %@ Zingiberaceae 2 ¥H®
wazunknown 1 ¥ila

E]'nﬁﬂ‘ijﬂQﬂ']iﬂﬂ‘l]ﬂﬁﬂui’)uﬂitl]ﬂﬂ
‘E]‘I’lﬁtl‘ljtldﬂ’lﬁﬂu‘llﬂ\‘lﬂuﬂuﬂi “{lﬂﬂ‘il‘ﬂ\‘l

Compositae 9 ¥iia Cyperaceae 1 ¥iia misafansiy  vinfl ¥ianualduans’l’
Eriocaulaceae 1 1A Euphorbiaceae 2 ¥ A Tusstan 1

Gramineae 1 ¥1A Labiatae 1 ¥1A Lauraceae 1

Table 1 Antifeedant index (AFI) of the studied plants.

Familv Scientific name Local name Studied part AF1+SD
Amaranthaceae Amaranthus spinesus Linn. ANUNHH Leaf & stem 33.45
Buddlejaceae Buddleja asistica Lour. TIath Leaf 37.70
Caesalpiniaceae Bauhinia tomentosa Linn. !ﬂﬂ Leaf 48.69 + 1.3t
Caesalpiniaceae Cassia siamea Britt. Umdn Leaf 50.00
Caryophyllaceae  Stemona collinsae Craib. HnuauMmyouIn Root 19.35 + 1,00
Commelinaceae Rhoeo spathacea Stearn. NUHBBLASA Leaf 23.42
Compositae Artemisia lactiflora Wall. aenufiipadu Leaf & stem 45.71 + 2.64
Compositae Crassocephalum crepidioides S.Moore Anmiauai Whole plant 39.48
Compositae Elephantopus scaber Linn. Tﬂ"lu‘i’i‘l‘u Whole plant 25.54
Compositae Eupatorium adenophorum Spreng. aruvn Leaf & stem 36.25 +4.71
Compositae Eupatoerium oderatum Linn. Muide Leafl & stem 21.19
Compositae Spilanthes acmella Murr. Annswiunmu Leafl & stem 2333
Compositae Tithinia diversifolia Gray. 1m0a Flower 42.88 + 2.90
Compositae Tridax procumbens Linn. ﬁmj’nuﬂ Whole plant 50.02
Compositae Wedelia trilobata Hitche. maaumgtﬁau Leaf & stem 32.80
Cyperaceae Scirpus grossus Linn.[. AREWMADN Whole plant 36.12
Eriocaulaceae Eriocaulon henryanum Ruhle. m.,qsmu Leaf & stem 56.55
Euphorbiaceae Euphorbia hirta Linn. WU Whole plant 25.79
Euphorbiaceae Phyltanthus emblica Linn, nzautlon Leaf 43.00 +2.90
Gramineae Cymbopogon nardus Rendle. nzlninow Leaf 50.00
Labiatue Ocimum sanctum Linn. AL Leaf 54.10
Lauraceae Litsea cubeba Pers. azlndiu Leaf 50.00
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Table 1 Antifeedant index (AFI) of the studied plants (Continue).

Family Scientific name Local name Studied part AF1 +SD
Leguminosae Caesalpinia pulcherrima Swartz. HIUNY Leaf 50.00
Meliaceae Aglaia odorata Lour. ﬂi:ﬂaﬁ! Branch 17.94 + 6.73
Meliaceae Aglaia odorata Lour. dszuan Leaf 36.16 +5.53
Meliaceae Amoora polystachya Hook.f. mx&‘a Leaf 33.99 +4.47
Meliaceae Azadirachta indica Juss. q:lm Leaf 36.52 + 10.52
Meliaceae Walsura robusta Roxb. 01w Leaf 48.85 +5.93
Menispermaceae Tinospora tuberculata Beumee. uas zwiﬂ Stem 42.17 +7.83
Minosaceae Acacia caesia Willd. HUUBY Leaf 50.00
Minosaceae Acacia sp. nIzouting Leaf 50.00
Minosaceae Mimosa pudica Linn. ‘luusmlgou Leaf 47.16 + 2.83
Minosaceae Mimosa pigra Linn. RETERIEN Leaf 50.00
Minosaceae Pithecellobium dulce Benth. IZVIUNA Leaf 43.51 +4.67
Nyctaginaceae Bougainvillea spectabilis Willd. oavh Leaf 34.61
Onagraceae Ludwigia hyssopifolia Wouw Whole piant 57.29
Papilionaceae Acacia sp. nisﬁumm Leal 48.39 + 1.61
Papilionaceae Crotalaria bracteata Roxb. u‘:?um Leaf & stem 49.78 + 2.50
Papilionaceae Crotalaria sp. ﬁmwl Root 39.47 + 10.53
Papilionaceae Crotalaria sp. 17!4?1182 Leaf & stem 47.27 +2.73
Papilionaceae Crotalaria sp. ﬁamu 2 Leaf & stem 50.00
Papilionaceae Crotalaria sp. ﬁamu‘lu'lm}j Leaf & stem 50.00
Papilionaceae Moghania lineata Ktze. NSUITUN Leaf 50.00
Papilionaceae Erythrina variegata Linn. neIran Leaf 46.90 +3.10
Papilionaceae Crotalaria chinensis Linn. u'zﬁumz Leaf & stem 50.00
Papilionaceae Crotalaria pallida Ait. Aty Leaf & stem 50.00
Papilionaceae Pueraria collettii Prain mmuin Leaf 50.00
Piperaceae Piper sarmentosum Roxb. YENY Leaf 50.09 + 1.79
Piperaceae Piper retrofractum Vahl, aua Fruit 23.29 +7.59
Piperaceae Piper sp. AU Leaf & stem 48.32 + 1.68
Rubiaceae Pacderia linearis Hook. AANYAANIN Leaf & stem 45.00
Rutaceae Acronychia pedunculata Miq. NFLOIN Leaf 43.54 +4.09
Rutaceae Citrus hystrix DC. NN Peel 18.51 +1.83
Rutaceae Zanthoxylum limonella Alston T Y Fruit 41.13 +2.25
Simaroubaceae Hurrisonia perforata Merr. AUM Leaf 49.09 +0.91
Simaroubaceae Picrasma javanica Blume. NONUN Leaf 50.00
Solanaceae Solanum torvum Sw. NTONN Leaf 48.48
Solanaceae Solanum torvum Sw. UTAONN Fruit 63.28
Taccaceae Tacca chantrieri Andre. Man1ad Rhizome 25.32 +6.04
Taccaceae Tacca chantrieri Andre. Man1IM Leaf 42,13 +6.11
Verbenaceae Cleradendron serratum Spreng, onANIS Root 50.39 +0.90
Verbenaceae Duranta repens Linn. Mounea Leaf 29.65
Verbenaceae Lantana camara Linn. WNINTOI Leaf & stem 32.19 + 11.04
Verbenaceae Volkameria fragrans Vent. waudu Leaf 39.48 + 8.67
Zingiberaceae Alpinia galanga Sw. I Rhizome 41.06 +8.95
Zingiberaceae Zingiber purpureum Roxb. iwa Rhizome 22.25
Unknown Unknown IV Leaf 32.40 +8.42
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from leaf and rhizome of Tacca chantrieri Andre.
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Table 2 Percentage Mortality of S. litura F. at 2, 24, 48 hr; abnormal pupa, abnormal adult as

affected by crude extract from some medicinal plant .

Local name- Studied part % Yo %o Yo %o % Total of percentage
Mortality Mortality Mortality Abnormal Mortality Abnormal mortality at 48 ht,
at 2hr. at24hr. at48hr. pupa of pupa adult abnormal pupa and
abnormal adult
funad Rhizome 0.00 333 38.33 6.67 15.00 0.00 60.00
Aannad Leaf 0.00 1.67 18.33 0.00 35.00 333 56.67
HAN38A Leaf & Stem 0.00 6.67 18.33 333 20.00 0.00 41.67
azlndiu Leafl 0.00 1.67 10.00 0.00 23.33 3.33 36.67
aAANS Root 0.00 0.00 18.33 0.00 11.67 0.00 30.00
Mynn Leaf & Stem 1.67 6.67 10.00 5.00 10.00 3.33 2833
DETA Leaf & Stem 0.00 0.00 15.00 333 10.00 0.00 28.33
weszia Stem 1.67 5.00 16,67 1.67 6.67 0.00 25.00
¥ng Leaf 0.00 167 6.67 0.00 1667 0.00 23.34
azlniven Leaf 333 333 11.67 3.33 8.33 0.00 23.33
W mon Leaf 1.67 3.33 5.00 333 15.00 0.00 23.33
szoan Leaf 0.00 3.33 8.33 0.00 13.33 0.00 21.67
ufdieadu  Leaf & Stem 0.00 3.33 11.67 333 5.00 0.00 20.00
ENES Fruit 0.00 0.00 333 0.00 16.67 0.00 20.00
Uszoan Branch 0.00 1.67 6.67 333 8.33 0.00 18.33
HUOUMIUNIIN  Root 0.00 1.67 11.67 0.00 1.67 3.33 16.67
1ne4 Flower 0.00 1.67 6.67 0.00 1.67 0.00 8.33
J9150iHaNISNAABY sIHUBUMENIIN Wanld uazddulaau
S Freamd Falsinge AFI iy 17.94+6.73,
midamennvayulnsniigniduianishu  48.5141.83, 19.35+1.00, 23.29+7.59, uag
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