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Effect of Gamma Oryzanol on Immune Response

in Male Mice

YA ol/ ¢ o a’l/ v A ¢ a8 o a’l/
FIVVE 4aInin1  IANE WNHINEIDUNT  Uas WHNWT WNBIWEIUNT

Tawatchai Teltathum' Petai Pongpiachanl/ and Puntipa Pongpiachanl/

Abstract : Y-oryzanol is antioxidant with immune system improvement efficiency. The study aimed to prove this
hypothesis and finding the effective level by investigate the effect of four levels (0, 280, 800 and 1340 mg per kg) of
pure Y -oryzanol supplementation to mice basal diet on Bovine Serum Albumin (BSA) antibody titer. A complete
randomized design was applied to the experiment. 32 Institute of Cancer Research (IRC) male mice, approximately 6
weeks old, were randomly grouped into four mice per pen. There were 2 pens per treatment. Feed and water were given
ad libitum. Antibody titer was evaluated first and followed by immunizing with BSA for 42 trial days during the
experiment. On the first day of trial all mice were given BSA immunization and boosted two times at day 14, 28
respectively. Mice serum were collected before immunization on day 1, 10, 14, 21, 28, 42 and stored at 20°C.
Evaluated IgG titer by Enzyme-Linked Immunosorbent Assay (ELISA). The results showed that no significant
differences among treatments on day 0 (p>0.05). The mean log, IgG titer of mice on the Y-oryzanol supplemented
groups developed significantly higher than control group (p<0.05). Dietary Y-oryzanol level ranging from 800-1340 mg
per kg significantly increased antibody response to BSA (p<0.05).
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Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

103




NIAEUNYAT 20(2): 103 - 110 (2547)

v 1 was 1 A Y a Y J 4
UnAAee: Auauianmuve unuu-Telssnuea Anlluasdmeyyaddss uaz lavvaninasivesmsiluds
9 a 2 o 1 =\ U 1 ay o [ 2// ao 2// dyd
Ameyyadase vuh lugmstiguautiaselsvljamsaeuauesvesszuugidduin duiumsiteluaseiing
9 a o wa Y dy o A Y Ay o o a2 W .
apamsiigainaautia ludel uazmszdundwalumanszqugiiquiy Tasiimnaaedlunydudng Institute of

9 @ L4 o I @ o [ o 1 '
Cancer Research (IRC) IWAN®1Y 6 duavi 32 a2 itudmadgen UNYUIFUVINGIDY 4 A1 Tﬂmmazﬂqu (Treatment)
Y 1 . . o a
1y 2 n59 NAWHUMINABEIUTUAADA Completely Randomized Design (CRD) 1m3ta5u unwan-To'lsanue
A = o {1 14 o I ' J
auTan’ 4 szAUAe 0, 280, 800 taz 1340 un/nn lusmsgui litifazBeailudiuway 1Wons waziuuy
g A A Y _ o 7o 2 o VoA ' = ) . . 9
B wenyeyld 7 dlanishmsinualediudennndun tazAanszAuaIe Bovine Serum Albumin (BSA) 191
ya o o o A A Yy Ay o g a ' P o A
Tdramiia 3 asa ludun 1, 14 uag 28 MeNIZGUYTAUNY (immunization) NVKEBANYNOUMINIZGUTUIUN 1, 10,
o_w ' A y N o s o ~ a o A @ @ a = Jd
14,21, 28 uaz 42 Whdeduden llunendsu nusniigurigil 20°C esomsinszauLouAUed lanes Yo
Al = =) Q'{
1933 106775 Enzyme-Linked Immunosorbent Assay (ELISA) WUMsta3u unuu-1o lsaueausgns Tuomsgiu

= o Y a o P ' Yy 9 dd? a ' A g A
llNﬁ‘V]ﬂ‘l’iWHQ’U%ﬂilWﬁ[ﬂllﬂﬁﬁﬁ]ﬂﬁu@ﬂ@]ﬁ]ﬂﬁﬂigﬁ]uﬂ’m BSA AU Tagilszdiuan AURDYADNTIUTDIVD hlﬂ"l]"l]

4
=

4 J VoA Yo a a a1 A g an J
ll@]!@'lf]i W‘U’JTViHIHﬂQlWIVlﬂTU NITLATY Lmum-Ta'lwmaamqm SUNUNAYADNTIUFADIVD llﬁlfl]"l]hlﬁm@i
<3

dgl ' Ao o W A A @ ' ' A A s A 4?
IV DY WNUYTINTY (p<0.05) mam&unuwﬂunqnmmu Tagaunae A9NTIUADIVDN ll’E]"l]i]Vl@]m@i NIV

1 o A 1 VoA Yo a a Q‘{d 9 1 A g
Tuseiun 21-42 WYY Gl‘HﬂQll‘VlulﬂﬂJ [ALELGERY LLﬂlllﬂ-TE]lliclﬂuﬂﬁ‘lliquﬁ Huwn Tiuvesa lagsiuveunaen

g ' '
anguaoved 1033 lawmes gandmy lunquatugu

Index words :

unsun-Te lsmuea msneuauoneg gy

Y-oryzanol, immune response, rice bran

A1

o o A 1 o ' Aaa
Uniuinanuuiuauedl emsnal
o 1 < o ' I
Aun ozt ldsemend s 8191 udaus
= [ Y A A dy Y o
vunen liidluTsnldde nFeAare 1dde 1
2K 1 9 Y Sy
Wnedes umeasadwmulsala mgid
¥ A ' A ay o o
mulsnldilosnns umeligliquiuTsaiues
IS A (] o Y a Aay o A
agiife ommsiei liinagiquiulsn wie
[ 9 Ay o v do ydd?
eldszuugiguivvesdaihiaulaayu win
v I <3 = 1a dy Y o Y
daitiguamudaused Tuaadeladie il
Uszndasldienennuguuazensnelsa uaz
Ao w 3 F2 & A
ndrngaziiunmsansiand e luaindaiing
Y
nIgNUARFUNMYBIRLS Inaiiiodaidlening
R ¢ 2 = v S g
winludamsel densaioandraluaginiu iy
wia Tseme Inegaydenaialndumaz 1 udn
litles 1szneunuszuumsddmdudnsIon

104

@

o ¥
U I

sen19dszma vatgdszmaldinerszuuy

HACCP ¥ uazdnliuulszmalnerzdos
v o vq 9 A 1 ™ = dy

gniaAu I oM daoon UKD INTIAE

v

(3§28

[ J Y

aaln

9 o’/’ a @ 4
Tnilasavinlsannduaou waadann
Y [
99120A91ATITANAL A91TU 1599VDY
AY o KR I A o 1 R A =
pAuiuIauF 03 uTlu Az AN DN BY
m3linseu 3z msrzansaandasims
9 Y 0’/’ [ YRR | A o oo A
1denasla dnnsderisaamsgadoddaiiio
10 15ATLINADNAIY (WUAN, 2541)
o a @ 1
iraa wszuugddunu Jaam laeanu
ATUATEAIINNITINAYRAT o100 NFIAT Y
. . J Ay o A
(Oxidation stress) mmzmaaiuszuuqmmuu
a 1 4 1 4 o
MIAAADADATIZHINTAA LAZTUMINTZAU
A v ' A 9 s A v 7
1A Tagr B uIYaq [BRRUFAANNIA
o a 1A o 3
lsiuwiial3oud (Unsaturated fatty acids) (3w
I v
arulszneuduaunn Fansa lvsiuyiiadiil



A haemanalfnseeendndu naideain
manalnseeendinduvensa luiuniderdu
4 o B2 [ 1
wad sz liaautialumsnegi wazmssuds
[ 4 % 1 1
dyanuveuvadide 1l dediwanonue o
o L a o ) 1
Tumsihamveusad luszuugiiquiu i llg
ANudumadveeszuutloanud e ueas 19ne
(The body’s defense mechanisms) AN UAS B
91NNsnal N800 nFIAF UL A URAWIIN
auga?ﬁ 52 (Free radicals) 1nedl Reactive Oxygen
. I Y] v Ao o Y a
Species  (ROS) Hludimsnaningniirlninag
aaa a @ A s X
URnseeondaduigourad 49 ROS #1130
a [} J 3
e laninrated e 1wy adlafenuIL
Y
¥iia a3 hydrogen peroxide PN IAe
Tsadngs1ene n3e3 9Men1n1ds0 ROS Tag
a 9 a Aa '
asa0nmMsu3 Taad 11 eyyadaszitiodg lusg
meauniiagnitialao ou'le Catalase 1102
Peroxidase UBNIIN Antioxidant enzymes GRLE
AIVNFHANTANNATD IUNIAITA0YYA
o3z 1A Ao esd oy yadase (Hughes, 2001)
3R UOYYAD AT (Antioxidants) Niiog
a 1A a S = =
AMWBITUINA LI 1o, D uaz & 5ou 1D
9 a A My a a
as@meyyaddszi lilaedlugdvedimiu
] ~ 4 4
Wy unlsiueed, Warliuess tazunuun-le'ls
] 9 9
WUoa FImsma il auauiia lumsduds uay
v 9
fiaeyyad a5z 1IN 19T U0INTZUIY
MIWUNUBATN YBIFAA 1UT19NY 1AZINNA
a d‘d 1 Q' 9 = o 1 a d' 1
nyniegludunadon 3 lilg avuaginn
unuu-Te'lsanuea lguamialumsdeyya
a (% (4 A
aaszuazlSulgagummvesdad lagiuns
aovuduBIveIszULR AU uAedwlanlaoud

105

WaveuNNIN-1o 151108 AOMINBUAUDS

ay o =S v Y
voaiiguiulunyduInINA

(Y] J a v
'Jﬂilﬂi%ﬁ\‘lﬂ"llf’)\ﬁﬂrﬂ‘%ﬂ

A va <
LWﬂ@i?ﬂﬁ@ﬂﬂmﬁﬂﬂﬂiuﬂTﬂﬂuﬁTﬁ

Y a

AUNY

a U

v
Y]

4
Auinves unuin-To lsmuea UsgNs

= [} 9

Tunydudnsimey

U

N3

mdsaiineves

upuan-To lsauea (Gamma Oryzanol)
Sugsdsznoufinuinnlusidn uaadamsi
ﬁ 1152 1.56 % (Deckere and Korver, 1996)
Gamma Oryzanol fansfifiuesAdszneved 10
¥ia  uaaadeglii 1 Felszneudas A

stigmastenyl ~ ferulate, stigmasteryl ferulate,
cycloartenyl ferulate, 24-methylene cycloartanyl
ferulate, A—7—campestenyl ferulate, campesteryl
ferulate, A—7—sitostenyl ferulate, sitosteryl ferulate,
compestanyl ferulate, LI sitostanyl ferulate 1n8%
Cycloartenyl ferulate, 24-Methylenecycloartanyl
ferulate to1g Campesteryl ferulate Wueedilszneu
yan (Xu and Godber, 1999) §51841U71 LIANI-
To'lswuea wumnlustnuniiondt (Karladee
et al, 2003) lasunuin-Tolsauea inaw
asalumsdunmafaeendindu1dana
ANNUD 10 191 (Xu er al, 2001) TAsRNIY 24-
methylenecycloartanyl cfuﬂuwﬁﬂuﬁ 1WUDI09A
dsznounanlu unuu-Telsanuea naziinu
auia lumsdumsiuveaunnelad (Nanua et
al., 2000) MNAUANTA lUMIdTumsnalns el

PONFATUVDI UANU- 19 1TH1UDa FIHToUNU



NIAINYAT 20(2): 103 - 110 (2547)

A 1o, 8 wag & s lUdsensdweyyaddase i lansmai ianuasa Tumsisvilga

'3 18eglugtlves Faiiu iy ualsfivess  dszA@ninmmianda uazquamvesdas Tasiiy

wazunun-Telssuea Mnauautiffing1in MIneUaUeIveITTUUIRNTuAedauan
Yadw (Chew, 1996; Nockels, 1996)

¢ ) )
b C"i‘@’*’?ogjgfl‘ R ic; \))_\I 9) :?Oij‘viogj\)jﬁk
B

A™-Stigmasteny] ferulate A’-Campesteny! ferulate Campestany! ferulate
(\:l’“% <
<
2) c'ﬁoﬁ\’q GQO/Q & cup 0 .
& Stigmasteryl ferulate E Campesteryl ferulate 10) : . OIWW
itostany
W\{
N
E . CEST_\'
WO n oo %
Ho ) Hy o
" Cyctoartonyt foruace Hw/:v

A"-Sitosteny] ferulate

RS rr <
4) C?ﬁva"’&q{*‘ 8) C?:IOUI) *qoﬁ

24-Methylene cycloartany! ferulate Sitosteryl ferulate

Figure 1 Molecular structure of identified components of Y-oryzanol. (Xu and Godber, 1999)

Table 1 Sterol and triterpene contents in different edible oils.

mg/100 gm oil
Oil Campesterol stigmasterol Cycloartanol  Cycloartenol 24-Methylene
cycloartanol
Rice bran 560 271 106 428 494
Safflower 45 31 1 34 7
Corn 410 110 4 8 11
Sunflower 31 31 - 29 16
Cottonseed 17 4 - 10 17
Sesame 117 62 4 62 107
Soybean 72 72 - 156 8
Peanut 36 21 1 11 16

(Sugano and Tsuji, 1997)
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Figure 2 Effect of dietary Y-oryzanol treatments on Log, OD IgG titer in 32 mice following

BSA immunization on day 0, 14 and 2
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Table 2 Effect of dietary Y-oryzanol treatments on Log, OD IgG titer.

Y-oryzanol Log, OD IgG titer (mean = S.E)*
supplement n Day 0 Day 10 Day 14 Day 21 Day 28 Day 42
(mg/kg)
0 8 0.000000 0.0111 0.041 0.091 0.126 0.135
+.000000 +0012° +.006" +004" £014"  xo11™
280 8 0.000014 0.0085 0.039 0.084 0.179 0.124
+.000014 +.0008 * +003" +006" +£023"  £022°
800 8 0.000027 0.0042 0.044 0.119 0.152 0.192
+.000019 +.0007 " £003" +017" +£010"  +025°
1340 8 0.000027 0.0039 0.031 =0 0.132 0.159  0.179
+000019 +0012" 04" +017" +017"  o11™

* a, b, ¢ indicates significant difference by Least Significant Difference at p<0.05
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A a v d a
Bunamnuan-lTelsmuealundnsamiannysiinnigg

Gamma Oryzanol Quantity in Plant Products

v A L A 9’1/ v o ol/ oA 41/
WHNWT WNHIWGIUNT  BIVYE UDININI Has ANUY  Nase

Puntipa PongpiachanI/T awatchai Teltathum” and Dumnern Karladee”

Abstract : Y-oryzanol is a compound substance that has been found mostly in rice bran, both the white paddy rice and
the black-purple glutinous rice. The main function of 'Y-oryzanol substance is to anti radicals, and to reduce cholesterol,
and triglyceride. Additionally, Y-oryzanol substance can increase the HDL level in blood, can urge and stimulate
pituitary gland. Furthermore, Y-oryzanol declines acidity in the stomach, and prevents coagulation of blood platelets in
addition to decrease the amount of sugar in blood circulation. Most importantly, Y-oryzanol increase the level of insulin
in diabetes patients. As mentioned before, Y-oryzanol decreases rancid in rice bran 10 times better than vitamin E. And
because of all these advantages of Y-oryzanol, it leads us to do a research on Y-oryzanol in order that we might probably
find a better source of Y-oryzanol. According to our experiments, we found that the black-purple glutinous rice, type
“Kamnan”, delivered the highest amount of Y-oryzanol, which was 2.854% DM. But when it was compared to the
black-purple glutinous rice, type “Kamdoisaket”, which yielded 20.160%DM. Meanwhile, other products brought to be
measured the Y-oryzanol quantity was relatively low in DM number. For instance, Dokkhamfoi or saffron has no Y-
oryzanol substance at all. Nonetheless, other agricultural products, such as, corn, sesame, linen seed, rep seed, cotton, soy
bean, and wheat have the following low Y-oryzanol numbers, 0.241, 0.007, 0.014, 0.003, 0.003, 0.001 and 0.143% DM
accordingly. However, when we compared the black-purple glutinous rice, type “Kamnan” and type “Kamdoisaket”,
they gave a very close number of 'Y-oryzanol quantities, which were 2.854 and 2.693% DM accordingly. Likewise, the
black-purple glutinous rice, type “Kamomkoi” gave the lowest Y-oryzanol quantities, which was 1.882% DM. In short,
the black-purple glutinous rice gave the highest number of Y-oryzanol quantities in comparison to other agricultural

products.

1/ A o N o ' '
madndarmans auznuasemans wInedeFedlnl 1.3l 50200

1
/Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 Crude oil in plant products in %DM.
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Figure 2 Semipurify Y-oryzanol in plant products in %DM.

in %DM

Semipurify gamma oryzanol

1 2 3 45 6 7 8 910111213

Feedstuff

Gamma oryzanol

1 23 456 7 8 910111213

Fedd stuff
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Field Monitoring of Cruciferous Insect Pest Populations
by Synthetic Sex Pheromone Traps

in Chiang Mai Cauliflower Production Areas

Sanit Ratanabhumma’ Sawai Buranapanichpanl/and Jiraporn Ti ayutivutikull/

Abstract: Field monitoring of the diamondback moth (DBM), Plutella xylostella (Linnaeus) and the common
cutworm (CW), Spodoptera litula (Fabricius) adult insect populations by the synthetic sex pheromone traps were
conducted during 1995-1997 cauliflower growing seasons at Sarapee, Chiang Mai, to determine the densities and
population dynamics of the insect pests in correspondence with the meteorological data. The total area of study was 800
m’ (0.8 ha) and was divided into thirty plots of 5 m long and 2 m wide, the crop spacing was 30x30 cm, and there was a
total of 75 cauliflower plants on each plot. The DMB population attained its first peak of 819 insects on January 2, 1966,
during the harvest time of the third cropping of the 1995 growing season, then remained low through the first cropping
of the 1996 growing season. The population then reestablished and reached the second peak of 859 insects on March 5,
1966, and continued diminished through the second crop plantation with a small peak of 279 insects during the mid
harvest time. The adult insects of less than 100 insects per sampling date were detected through the third crop
plantation, then sharply increased and attained a triple peak of more than 500 insects, during the first crop plantation of
the 1997 growing season. The DBM population had never exceeded 330 insects through the rest of the field trial.
The CW population continued increased during the first six sampling dates then attained the maximum peak of 1,465 insects
on December 12, 1995. The adult population reached a triple peak of more than 600 insects per sampling date during the
second crop plantation, then remained low through the rest of the study, never exceeded 370 insects per sampling date.
Although the meteorological factors including the temperature, relative humidity, and the rain precipitation
displayed inconsistently correlated with both the DBM and the CW populations, the rainfall seemed to exert the negative
correspondence with the DBM adult population. This insect population exhibited persistently declined through the rainy

seasons of both the 1996 and 1997 growing seasons.

L
Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Field Monitoring of Cruciferous Insect Pest Populations by Synthetic Sex Pheromone Traps

in Chiang Mai Cauliflower Production Areas

Index words : sex pheromone trap, monitoring, the diamondback moth: Plutella xylostella (L.), the common

cutworm: Spodoptera litura (F.), the cauliflower: Brassica oleracea var. botrytis L.

Introduction

Northern Thailand is one of the major
cash-crop cultivated area producing the high
cruciferous

and quality vegetables

quantity
including cabbage, Chinese cabbage, Chinese kale,
cauliflower, and others, accommodating the nation
needs. One of the chief limiting factors for the crop
production is the insect pest and disease problems.
Billions of bahts have been spent annually on crop
production and protection aspects nationwide.
Wongsiri (1991) reported the totals of
eighteen species are the major insect pests of
cruciferous vegetables in Thailand (Table 1).
However, the green peach aphid: Myzus persicae
(Sulzer); the striped flea beetle: Phyllotreta sinuata
Stephens; the beet armyworm: Spodoptera exigua
(Hiibner); the common cutworm: Spodoptera litula
(Fabricius); the cabbage looper: Trichoplusia ni
(Hiibner); and the diamondback moth: Plutella
xylostella (Linnaeus); are more predominant and the
most injurious insect pests of the vegetables in
Chiang Mai cultivated areas. Rushtapakornchai
(1992) provided the detail information on biology,
ecology, natural enemies, and control strategies for
each of cruciferous insect pest in Thailand. He had
also summarized and recommended the combined
management program for those insect pests.
Monitoring a population of insects is a

prerequisite for making a management decision; it
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also serves as the fundamental tool for insect pest
management. The purposes for this monitoring are
diverse, from detecting the spread of an insect into a
restricted area to estimating the numbers of insect
per plant and relating this to an economic threshold.
To cope with this diversity, application of
appropriate monitoring technique for the specific
purpose is required. The complexity of insect
behavior often allows entomologists the opportunity
to apply a diverse set of monitoring tactics
including the use of kairomones, pheromones, or
visual traps. Traps designed to attract insects with a
light source or pheromones are better detection
tools although they give biased counts of insect
density per unit area (Shelton and Trumble, 1991).
Rushtapakornchai et al. (1992) reported the
development and implementation of the yellow
sticky trap for the diamondback moth (DBM)
control in Thailand; they also concluded that this
trap could be partially used to control the DBM in
cruciferous fields and could be an important tool in
integrated management program of the DBM.
Synthetic sex pheromones have been utilized for
insect pest population suppression either by
disruption of communication between both sexes or
by mass trapping of adult males (Nemoto et al.,
1992). The DBM sex pheromone has been
identified as a mixture of (Z)-11-hexa-decenal and

(Z)-11-hexadecenyl acetate (Tamaki et al., 1977),
Kitamura and Kobayashi (1985) described the
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common cutworm (CW) sex pheromone as a
mixture of (Z, E)-9-11-tetradecadienyl acetate and
(Z, E)-9-12-tetradecadienyl acetate.

The primary objective of this trial is to
monitor and estimate the DMB and the CM adult
populations by synthetic sex pheromone traps under
field condition and relate the obtained data to

the meteorological data existing within the field

ecosystem for determining the status of the insect
population whether an economic threshold has been
exceeded, and also estimating insect population
density, dispersion, and dynamics, to help prevent
insect pests from becoming established. The
acquired data should provide necessary precaution
information for better pest management and control

decision.

Table 1 Lists of insect pests of cruciferous crops in Thailand (Wongsiri, 1991).

Species

Classification

Common name

Agrotis ipsilon (Hufnagel)

Lepidoptera: Noctuidae

Black cutworm

Aphis gossypii Glover Homoptera: Aphididae Cotton aphid
Bemisia tabaci (Gennadius) Homoptera: Aleyrodidae Tobacco whitefly
Crocidolomia binotalis Zeller Lepidoptera: Pyralidae Cabbage moth
Eurydema pulcha Westwood Hemiptera: Pentatomidae Cabbage bug

Hellula undalis (Fabricius)

Lepidoptera: Pyralidae

Cabbage webworm

Lipaphis erysimi (Kaltenbach)

Homoptera: Aphididae

Cabbage aphid

Liriomysa brassicae (Riley)

Diptera: Agromyzidae

Cabbage leafminer

Myzus persicae (Sulzer)

Homoptera: Aphididae

Green peach aphid

Phyllotreta chontalica Duvivier Coleoptera: Chrysomelidae Blue flea beetle
Phylloterta sinuata Stephens Coleoptera: Chrysomelidae Striped flea beetle
Pieris brassicae Doubleday Lepidoptera: Pieridae Cabbage white butterfly
Pieris canidia Sparrman Lepidoptera: Pieridae Cabbage white butterfly

Plutella xylostella (Linnaeus)

Lepidoptera: Yponomeutidae

Diamondback moth

Rhopalosiphum maidis (Fitch)

Homoptera: Aphididae

Corn leaf aphid

Spodoptera exigua (Hiibner)

Lepidoptera: Noctuidae

Beet armyworm

Spodoptera litura (Fabricius)

Lepidoptera: Noctuidae

Common cutworm

Trichoplusia ni (Hiibner)

Lepidoptera: Noctuidae

Cabbage looper
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Materials and Methods

Two year-round monitoring of the DBM
and the CW adult populations with synthetic sex
pheromones were conducted at crucifer cultivated
area at Sarapee, Chiang Mai, during November
1995 — November 1997. This is one of the most
intensive cauliflower production areas of Chiang
Mai. The cauliflower: Brassica oleracea var.
botrytis L. is triple cultivated annually in this area.
The first cropping season is begun by sowing the
cauliflower seeds in early January, transplanted in
early February, and harvested in late March,
likewise, the second cropping season is started in
April, transplanted in May, and harvested in July.
The production land will be left idled during August
each year due to the annual heavy rainfall, and then
the third cropping season is begun in September,
transplanted in October, and harvested during
November till December. Different varieties of
planting seeds with varying maturity duration have
been practiced in accordance with the successive
field ecosystem. Besides, the farmers usually apply
either organophosphate, synthetic pyrethroid
insecticides or bioinsecticides for a total of 7-8
times during each cropping season for their crop
protection. The total area of study was 800 m’ (0.8
ha) and was divided into thirty plots of 5 m long

and 2 m wide, the crop spacing was 30x30 cm, and
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there was a total of 75 cauliflower plants on each
plot. A DBM monitoring trap composed of a
rectangular sticky board (27x30 c¢m) baited with a
mixture of DBM synthetic sex pheromones, (Z)-11-
hexadecenal (Z-11-16: Ald), and (Z2)-11-
hexadecenyl acetate (Z-11-16: Ac), containing in a
rubber septum positioned in the middle of the sticky
board was set in 400 m’ (0.4 ha) on the first halve of
the open study field. The sticky board was then
placed inside a roof-like corrugated polyethylene
cover board, its base were settled and secured with
two 2-cm double clips on a rectangular plywood
board attached to a wooden stake, was set at 50 cm
above the ground level at center of the treated field
(Figure 1).

A CW monitoring trap composed of a
cylindrical polyethylene bucket-like body of 22 cm
high with a flatted round lid of 16 cm in diameter
supported by four plastic rods of 4.0 cm long stood
at the top round edge of the trap body with a long
cotton string at top of the lid. The lid was
embedded at the middle with the CW pheromones,
(Z, E)-9-11-tetradecadienyl acetate (Z9E11-14: Ac),
and (Z, E)-9-12-tetradecadienyl acetate (Z9E12-14:
Ac), containing in a rubber septum. The trap was
then suspended at the apex of a bamboo pole tripod
at 1.0 m above the ground level and was set at

center of 400 m’ (0.4 ha) on the second halve of the

open study field (Figure 2).
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Figure 2 The common cutworm (CW) synthetic sex pheromone trap.
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The DBM and CW adult insect data was
collected 105 times during the studies. Sampling
was begun on November 25, 1997. The sticky
board of the DBM monitoring trap was replaced
every week while the pheromones of both DBM
and CW monitoring traps were restored every four
weeks. In addition, the meteorological data
including the temperature, the relative humidity,
and the amount of rainfall were also collected at

weekly intervals from the nearby meteorological

station in accordance with the sampling dates.
Results and Discussion

The numbers of DBM and CW adult
populations collected at weekly intervals from the
pheromone traps at Sarapee, Chiang Mai, during
1995-1997 cauliflower growing reasons, and the
data on the average temperature (°0), relative
humidity (%), and rainfall (mm) corresponded with
the sampling date is given in Table 2. The DBM
population started to build up sharply on the first 5
sampling dates and reached its first peak of 819
insects on 2 January 1996 agreed with the harvest
time of the third cropping of 1995 cauliflower
growing season, then steadily declined during the

sowing time of the first cropping of 1996 growing

season. After this first crop had been transplanted
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the DBM population reestablished and attained the
second peak of 859 insects on 5 March 1996
concurred with the early harvest time, then
continually diminished through the second crop
plantation with a small peak of 279 insects during
the mid harvest time. The adult population
remained low with less than 100 insects per
sampling date through the crop plantation in late
December 1996, then sharply increased and reached
a triple peak of more than 500 insects during the
first crop plantation of 1997 growing season. After
attained a small peak of 330 insects during the
sowing time of the second cropping, the DBM adult
population had never exceeded 300 insects during
the latter part of 1997 growing season till the study
terminated. The CW adult population remained
high on the first 6 sampling dates through the
harvest time of the third cropping of the 1995
growing season with the maximum peak of 1,465
insects occurred on 12 December 1995, then had
never reached 600 insects per sampling date during
the first crop plantation of 1996 growing season.
However, the adult population attained a triple peak
of more than 600 insects during the second crop
plantation, then remained low throughout the third
crop plantation and continued through the entire
1997 growing season, the population had never

exceeded 370 insects per sampling date.
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Table 2 Numbers of Plutella xylostella and Spodoptera litura adult populations collected from the
pheromone traps in accordance with the average temperature (OC), relative
humidity (%), and rainfall (mm) collected at weekly intervals, during 1995 -

1997 cauliflower growing seasons, Sarapee, Chiang Mai.

Week | Collected date P. xylostella S. litura Temp. % RH Rainfall
1. 28/11/95 111 1,236 23.21 75.71 0
2. 5/12/95 202 728 23.86 72.86 0
3. 12/12/95 451 1,465 20.63 68.71 0
4. 19/12/95 287 1,008 21.34 68.57 0
5. 26/12/95 416 1,208 22.54 0.14 0
6. 2/1/96 819 1,207 18.69 64.86 0
7. 9/1/96 610 722 19.57 63.71 0
8. 16/1/96 208 592 21.34 4.14 0
9. 23/1/96 196 491 21.50 9.71 0
10. 30/1/96 152 523 21.81 6.43 0
11. 6/2/96 421 527 22.34 2.00 0
12. 13/2/96 698 598 21.90 1.43 0
13. 20/2/96 580 498 24.09 3.51 0
14. 27/2/96 515 369 22.81 6.57 5.80
15. 5/3/96 859 282 25.80 6.71 1.13
16. 12/3/96 312 270 26.09 1.43 0
17. 19/3/96 236 363 27.21 9.86 0
18. 26/3/96 263 575 28.91 5.57 0
19. 2/4/96 218 343 28.83 2.00 0.19

20. 9/4/96 367 314 29.73 7.14 0

21. 16/4/96 145 321 30.27 1.29 0

22. 23/4/96 191 390 28.99 443 27.01
23. 30/4/96 114 653 27.37 6.86 3.49
24, 7/5/96 105 472 28.47 74.00 3.56
25. 14/5/96 48 382 28.69 70.71 0.34
26. 21/5/96 13 249 29.43 69.14 2.09
27. 28/5/96 75 649 28.43 6.71 2.79
28. 4/6/96 69 290 28.44 75.14 4.97
29. 11/6/96 38 285 28.26 7.29 1.96
30. 18/6/96 50 38 27.20 9.57 7.96
31. 25/6/96 95 238 27.57 6.86 2.53
32. 2/7/96 74 355 27.67 5.86 1.13
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Table 2 (continued).

Week | Collected date P. xylostella S. litura Temp. % RH Rainfall
33. 9/7/96 88 613 28.07 2.14 3.51
34. 16/7/96 208 415 28.41 5.71 5.14
3s5. 23/7/96 279 178 27.81 77.43 2.57
36. 30/7/96 54 320 26.00 83.71 5.21
37. 6/8/96 82 348 26.74 81.57 7.06
38. 13/8/96 6 275 2743 77.86 0.63
39. 20/8/96 40 346 26.19 85.14 4.29
40. 27/8/96 52 182 25.70 84.43 15.56
41. 3/9/96 48 103 26.76 81.29 10.50
42. 10/9/96 7 207 26.96 77.71 8.47
43. 17/9/96 9 135 27.11 83.14 7.94
44. 24/9/96 9 221 27.13 83.86 1.49
45. 1/10/96 1 226 26.76 81.86 8.10
46. 8/10/96 8 80 26.80 81.00 14.41
47. 15/10/96 10 34 26.56 80.14 12.71
48. 22/10/96 26 109 26.69 77.14 4.69
49. 29/10/96 54 97 26.29 75.57 0
50. 5/11/96 13 235 26.01 80.71 0
51. 12/11/96 29 154 26.09 79.00 4.07
52. 19/11/96 72 118 24.79 76.29 0.06
53. 26/11/96 40 98 24.01 76.14 0
54. 3/12/96 32 40 24.36 75.00 0
55. 10/12/96 40 211 24.41 78.43 0
56. 17/12/96 51 260 23.03 74.00 0
57. 24/12/96 87 356 21.40 70.29 0
58. 31/12/96 201 269 20.24 66.43 0
59. 7/1/97 385 335 20.00 67.29 0
60. 14/1/97 526 260 20.41 67.43 0
61. 21/1/97 323 275 21.07 64.57 0
62. 28/1/97 368 93 21.10 61.14 0
63. 4/2/97 521 143 22.03 60.14 0
64. 11/2/97 390 184 21.16 52.71 0
65. 18/2/97 319 144 22.54 51.43 0
66. 25/2/97 314 91 23.39 52.00 0
67. 4/3/97 471 169 24.43 51.86 0
68. 11/3/97 388 150 26.17 52.57 0
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Table 2 (continued).

Wee | Collected date P. xylostella S. litura Temp. % RH Rainfall
k
69. 18/3/97 542 135 26.87 48.57 0
70. 25/3/97 549 63 28.37 52.57 0
71. 1/4/97 160 41 27.26 60.71 0.96
72. 8/4/97 136 117 27.61 53.86 0.50
73. 15/4/97 131 114 27.06 56.00 0.44
74. 22/4/97 278 139 28.40 61.86 4.26
75. 29/4/97 330 365 25.69 70.86 6.76
76. 6/5/97 143 79 29.06 60.29 0.06
77. 13/5/97 163 45 31.06 59.80 0
78. 20/5/97 287 179 30.59 60.29 1.19
79. 27/5/97 44 98 28.37 72.00 6.74
80. 3/6/97 76 73 28.90 70.43 1.23
81. 10/6/97 73 30 29.33 66.29 0.53
82. 17/6/97 59 103 29.49 66.29 0.07
83. 24/6/97 77 80 28.73 70.43 3.30
84. 1/7/97 136 106 29.16 69.86 0.07
8s. 8/7/197 125 38 28.53 69.71 0.11
86. 15/7/97 112 129 28.96 72.71 0.81
87. 22/7/197 80 123 28.36 75.86 6.24
88. 29/7/97 132 49 27.31 85.00 20.31
89. 5/8/97 146 74 27.39 83.86 7.00
90. 12/8/97 108 71 28.04 79.71 3.67
91. 19/8/97 9 215 27.41 81.43 2.56
92. 26/8/97 83 117 28.04 77.57 10.50
93. 2/9/97 41 121 26.77 86.00 9.33
9. 9/9/97 15 115 26.24 84.43 1.91
95. 15/9/97 22 126 27.74 74.86 0.16
96. 23/9/97 68 7 27.79 77.86 2.63
97. 30/9/97 26 56 26.09 84.14 14.27
98. 7/10/97 98 99 26.81 83.43 12.91
99. 14/10/97 45 61 26.66 80.57 3.53
100. 21/10/97 81 44 27.14 77.29 0
101. 28/10/97 58 34 27.76 74.00 4.99
102. 4/11/97 39 33 25.14 73.57 0.01
103. 11/11/97 25 193 22.87 80.00 0.13
104. 18/11/97 120 76 25.83 74.00 0.19
105. 25/11/97 153 115 26.26 76.00 1.66
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Figure 3 Number of P. xylostella adults collected from pheromone trap at weekly intervals in
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Figure 4 Number of S. litura adults collected from pheromone trap at weekly intervals in

relation to rain precipitation, during 1995-1997, Sarapee, Chiang Mai.
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The relationship of DBM and CW adult
populations to the rain precipitation are graphically
illustrated in Figures 3 and 4, respectively.
Although the temperature, relative humidity, and
the rainfall exhibited inconsistently correlated with
the DBM and CW adult populations, the rain
precipitation seemed to exert the negative
correlation with the DBM adult population. This
insect population remained low throughout the
rainy seasons of both 1996 and 1997 growing
seasons.

The DBM and CW synthetic sex
pheromones provided significantly detection of the
adult insect pest population dynamics in accordance
with the meteorological factors, hence, the proper
treatment procedures can be instituted to prevent the
key pests from reaching the economic injury level.
The application of sex pheromone-baited trap has
been instrumental in increasing the effectiveness of
both monitoring insect populations and in providing
adequate information to enable implementation of
cost effective control.

Research works on pheromonal control of
DBM and other cruciform pests are currently very
active in Japan. Nemoto et al. (1992) stated the
insect pests which were resistant to insecticides
could be controlled by pheromones. The
pheromone reduced the frequency of insecticide

applications to control DBM, though they could not
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control other pests. Pheromone and chitin synthesis
inhibitors
arthropods

which are harmless to beneficial

are regarded as main chemicals
acceptable in management of cruciform pests.
Ohbayashi et al. (1992) reported all synthetic sex
pheromone has no insecticidal action; therefore, if
the insect pest population increases during the
application of sex pheromone, use of insecticides
may be necessary. They also added that sex
pheromone usage can reduce the need for
insecticide application to less than a half. Ohno
et al. (1992) concluded the total dose of the
synthetic sex pheromone released from the
dispenser (SSPD) is high in summer than in winter,
hence, the efficacy of controlling DBM by the
communication disruption method using SSPD is
not affected by meteorological or topographical
conditions. Wakamura and Takai (1992) discussed
the evaluation techniques on the effects of sex
pheromone treatment and the feasibility of using as
a communication disruption agent for controlling
the beet armyworm, Spodoptera exigua (Hiibner).
Recently, Howse et al. (1998) provided excellent
detailed information on insect pheromones and their
application in insect management. Little works on
this subject area have been observed in Thailand,

hence, additional researches in this interested field

should be further evaluated in the future.
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Effects of White Kwao Khruea Extracts on the Reproduction

of House Fly (Musca domestica L.)
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Abstract : The effects of White Kwao Khruea (Pueraria candollei Grah. ex. Benth. var. mirifica (Airy Shaw et
Suvatabandhu) Niyomdham) extracts on the reproduction of the house fly (Musca domestica L.) were investigated. The
study was made by extracting dried powder from White Kwao Khruea tubers with 95% ethyl alcohol. The tests of
White Kwao Khruea extracts on larvae and adult house flies were done by dipping and topical methods, respectively.
The results showed that all concentrations of White Kwao Khruea extracts were not toxic to larvae and adults. White
Kwao Khruea extract was fed at doses of 0.1, 1, 5, 10, 15 and 20% mixed with larvae food. The percentage of surviving
larvae increased concurrently with White Kwao Khruea extracts concentration. Adult eclosion was 84.15 +3.36,75.56
T 1.62,82.72£6.90,82.97 £ 434, 88.82 1 2.54 and 89.98 = 3.43%, respectively. Adult house flies were reared in
mixed doses of White Kwao Khruea extracts and were examined for fecundity at a ratio of male and female 1 : 1. The
results showed that the number of house fly eggs per female on the first day of laying egg was highest in 10% dose. Total
number of eggs per female, the percentage of hatching eggs, the percentage of surviving larvae and the percentage of

emerging adults were non-significant among experimental groups.
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Y gnindnenmans unInedoniihviads 1.5e9318 57100
: Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 The percentage of surviving larvae when mixed White Kwao Khruea extracts on larvae food.

Treatment The percentage of surviving larvae (%)

Control 37.50 £ 9.98 ¢

White Kwao Khruea extracts 0.1 % 38.00 £ 2.82 ¢
White Kwao Khruea extracts 1 % 42,00t 432¢

White Kwao Khruea extracts 5 % 51.50 £ 4.72b

White Kwao Khruea extracts 10 % 55.00+1.15b
White Kwao Khruea extracts 15 % 66.00 £ 4.00 a
White Kwao Khruea extracts 20 % 71.50 £3.00 a

Means followed by the same letter are not significantly different at P<0.05
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Identification of Longan var. Daw by Morphological Method

Aa v Jd av a 1/ ad a d cl/
aaaifny IVYWIHY  Has INFY IENIAINA

Salinrat Wichaipanichl/ and Kesinee Ramingwongl/

Abstract : Identification was carried out on twenty Daw clones of longan (Euphoria longana Lam.) included
Daw Yod Kao, Daw Yod Daeng, Daw Kan Kaeng, Daw Kan On, Daw Bai Yoke, Daw Kam Lang, Daw Hom,
Daw Bai Hod, Daw Puang Tong, Daw Nam Pueng, Daw Luang, Daw Sukhum, Daw Soy, Daw Lum Nam Ping,
Daw Don Chai, Daw Jae, Daw Ta Noi, Daw Nan Sao, Daw Ban Hong 60 and Daw Nong Chang Kuen from
orchards plantation in Chiang Mai and Lamphun provinces as well as from field germplasm at the Royal Agriculture
Research Centre, Chiang Mai. Morphological method was examined using characters of leaves, flowers and fruits of
each cultivar. Then, keys to longan clones were constructed using characters of adaxial petiole colour, abaxial petiole
colour, mature leaf colour, fruit shape, skin colour, aril colour and seed shape. At 95 percent similarity, cluster analysis
of phylogenetics showed that twenty Daw clones were classified into 14 groups. One group consisted of three clones i.e.
Daw Puang Tong, Daw Soy, Daw Don Chai. Four groups consisted of two clones i.e. (1) Daw Bai Hod and Daw Yod
Daeng (2) Daw Kam Lang and Daw Ta Noi (3) Daw Jae and Daw Luang (4) Daw Kan Kaeng and Daw Kan On.
Nine groups consisted of one clone i.e. Daw Yod Kao, Daw Nong Chang Kuen, Daw Bai Yoke, Daw Nan Sao, Daw

Ban Hong 60, Daw Hom, Daw Sukhum, Daw Nam Pueng and Daw Lum Nam Ping.

madindyaiu aazineasmans viInedodealny vimsealui 50200

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

142




o o o ¢ Ao a
n1smuunm"lawugmimm%amgmmm

v T Y o o ° o J A g o @ v A ' °
UNAnEe: llﬂ'VﬂﬂTiflnLLuﬂﬁ"IIIEJ‘WuﬁﬂﬂﬂLﬂUi?ﬂi?MﬂTﬂﬁ?uﬁ1]181 “lummm%ﬂwmmzmw‘u wazanulag

v I o @ @ 1 o o
FIUTINNUTUNFUIIIUNHATHAN daridaeelva $1u9u 20 TEYNUY 'f’d]E] ADYDAVTI ADYBDALLAN ﬂﬂﬁ?u

Yy Y

< ' ° o
LU ﬂaﬁ’maau aoluvion avf1aN AoveN ADlUMA ABWIINDY ﬂﬁ]‘lﬂﬁ\i ADUAI  ADYYY ﬂﬁ)ﬁ%lﬁlﬂ

TR y y 3 ' Y A an
aoguiitle seseulys  aoud  aemiles eenuuw eetuldie0  uazaenuUBITNAY TAwdT
o a o v o a o ' 4
daugwine dremsAnmdnvazvedlnsedinly aen vazka aunsedahizlinusuunuaazmenug

o Y o y y v Y ' ' S ] <

ponannula Tasdnvazdiuludwun dduludwean #luun gisuma dnlden @ile wazgliuwan
v o o 4 o v 2 o A - ' ° o o o

pazMIMIANUFUIUEMaTUENIsUNszaUANUAAIBAAT LT 95 Wlosidud wu eunsadwund leviugae
4 Y I J = 1 oAa I 4 J Y Y 1

20 eeniug 1Aty 14 ngu Taslinguiidl 3 eeiug 1 nqu ldun aewdmes  aeados avaoulye nqu

A I 4 J Y o o @ 9 Y o
Ny 2 MYNUT 4 NQU 1éun 1) aolunanuABLOALAY (2) AAIANNUADMUDY (3) ADLANUADUAN (4) AD

9 3 o 9 J oA A= J Y
MULUNNUADNIUBOU NQUNN 1 FIWWUT N 9 NQU "lmm ADYDAVT

ﬂwum%’nﬁu aoluvien AvviuIY

Yy 9 2
w11 Apm 18960 Aovion AoqyN ABYHY LazapguIilla

Index words:  Msdasuun dugiuine s1le

Identification, Morpholoy, Longan (Euphoria longana Lam. )

A1

o < % 1w 1
arledulinawanSounas lindaly og
4 a 1
lunszna Sapindaceac  HFDINGIAIAAT I
Euphoria longana Lam. (INFIaL, 2546) ﬁﬂ’JmﬁWﬁﬂJ
NIUATHINIO UA UK U VDI IAYT D TaE
Mo MBI IaFes Induazd 1y uaiog
o < A 9 Y
a1 letuisnaudn Tasnauduaonniely
AUREINULATMINTUTINAY (WY,  2543)
o A o @ < !
sanemsienveenus lnelfwas dunquia
v
1A iRen1una 1NN I UENI TNV
Usznnsdrle (Ramingwong and Chiewsilp, 1994)
v
wenniimsdgnluanmneden limilounu
Ml dnyacNuan®enUIN0E19UANAIA Y
A A 9 o Y ~ A @ J o a
HIoMIUTFoNDII INMIGonFewuiduana
1 o‘/ 9 o Y a o
anulusiulaluanugndes shldmailaminlu
o ] 4 v ¢ w =
MITUUIMTOLNUONFOMEWUT (g, 2523)
= o @ o I @ S &2 A o o
Fad 1 lewugao uWugnilailvateaonus
o Y a o =~ A aw dy& FY
MlnanuduaulumsSonye auiveiivela

143

Andnuazneduguinevesd lowugaoua
azanowuiio S oufeudmsumsdwun
wugaoli/

d as
Qﬂﬂiﬂl!!ﬁ%]ﬁﬂﬁ‘ﬂﬂﬁﬂﬁ

Ruswswd leaeiugae 20 meRus
nnaaud lovounvasny ludaiades ez
Swu uaznnulassansaiugvesguiite
nBATHaN Jiadeslng 1haaediedr lean
Swundedsduguine  laududediely
aon uazravesd loudazeeius awiutas
5 Au Nuraslgn 5 unas AnEanbaENn
amuazlSnavesdinded loudazaneiug
Tagstimstiuiindoyaniuitn1sves IBPGR
Secretariat  (1980) 8191ag Ramingwong and
Chiewsilp (1994) uaziideyai Iduimsg
uﬁﬂmﬁfmﬁﬂymzmamsﬁasziﬁufLLa$ﬁ1g1J
s wunaeiuisile vinmiuimazingu



NIAIUNYAT 20(2): 142 — 151 (2547)

Wy Taohanvuzvesdluun guinly daely
Tauly Faon 3151ma uazgiirawda an
AT mnnudiuE a3 Asued Sneath and
Sokal (1973)
15033 SPSS release 6.0

a d Y A a 4
AUATICHAUATOIADUNAUNDT

a d
HalaZIVIUNANTIINAADI

INNTANBIANHUENNTUTIUING

o Y] 4 1Y 4 9 o =y
voud 1 lewugae 20 enewug lashmslion

= 3 b tﬂ‘
mEJUﬁﬂBmZVIN‘iJiN'lﬂ!LLﬁgﬂﬂm"IW (®13190 1-4)

Table 1 Characters of petiole and mature leaf colour of twenty Daw clones.

character

colour

clone adaxial petiole abaxial petiole mature leaf
1. Daw Yod Kao brown brownish green dark green
2. Daw Yod Daeng grayish brown greenish brown dark green
3. Daw Kan Kaeng brown greenish brown dark green
4. Daw Kan On brownish green brownish green dark green
5. Daw Bai Yoke brown greenish brown green

6. Daw Kam Lang brown brownish green green

7. Daw Hom grayish brown greenish brown green

8. Daw Bai Hod reddish brown greenish brown dark green
9. Daw Puang Tong brown greenish brown green

10. Daw Nam Pueng reddish brown greenish brown dark green
11. Daw Luang grayish brown brownish green dark green
12. Daw Sukhum grayish brown greenish brown dark green
13. Daw Soy brownish red greenish brown dark green
14. Daw Lum Nam Ping reddish brown brown green

15. Daw Don Chai brown brownish green dark green
16. Daw Jae grayish brown brown green

17. Daw Ta Noi grayish brown greenish brown green

18. Daw Nan Sao brown greenish brown green

19. Daw Ban Hong 60 brownish green brownish green pale green
20. Daw Nong Chang Kuen grayish brown greenish brown dark green
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Table 2 Characters of flower, skin and aril colour of twenty Daw clones.

character colour
clone flower skin aril
1. Daw Yod Kao yellowish cream yellow yellowish white
2. Daw Yod Daeng cream greenish yellow yellowish white
3. Daw Kan Kaeng cream greenish yellow dull white
4. Daw Kan On cream/ yellowish greenish yellow dull white

cream

5. Daw Bai Yoke cream greenish yellow creamy white
6. Daw Kam Lang yellow brownish yellow creamy white
7. Daw Hom cream yellow creamy white
8. Daw Bai Hod cream greenish yellow creamy white
9. Daw Puang Tong cream brownish yellow golden yellow
10. Daw Nam Pueng yellowish cream brownish yellow yellowish white
11. Daw Luang cream yellow creamy white
12. Daw Sukhum cream brownish yellow creamy white
13. Daw Soy cream brownish yellow dull white
14. Daw Lum Nam Ping  cream yellow creamy white
15. Daw Don Chai yellowish cream brownish yellow yellowish white
16. Daw Jae cream brownish yellow dull white
17. Daw Ta Noi cream brownish yellow dull white
18. Daw Nan Sao yellowish cream yellow clear white
19. Daw Ban Hong 60 cream yellow creamy white
20. Daw Nong Chang yellowish cream greenish yellow yellowish white

Kuen
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Table 3_ Characters of mature leaf, leaf apex, leaf base, fruit and seed shape of twenty

Daw clones.

character shape
clone mature leaf leaf apex leaf base fruit seed
1.Daw Yod Kao elliptic-oblong  acuminate  cuneate globose-oblique globose
2. Daw Yod Daeng elliptic-oblong  acute cuneate globose-oblique oblate
3. Daw Kan Kaeng elliptic acute cuneate globose-oblique globose
4. Daw Kan On elliptic acuminate  cuneate globose-oblique oblate
5. Daw Bai Yoke ovate obtuse obtuse globose-oblique globose-oblique
6. Daw Kam Lang elliptic-oblong  acuminate  cuneate oblate oblate
7. Daw Hom elliptic acuminate  cuneate oblate oblate
8. Daw Bai Hod elliptic-oblong  obtuse oblique globose-oblique oblate
9. Daw Puang Tong elliptic cuspidate cuneate globose oblate
10. Daw Nam Pueng elliptic obtuse oblique globose globose
11. Daw Luang broadly elliptic cuspidate oblique globose-oblique oblate
12. Daw Sukhum narrow elliptic acuminate  cuneate globose-oblique oblate-oblique
13. Daw Soy elliptic cuspidate oblique globose oblate
14. Daw Lum Nam Ping lanceolate acute oblique globose-oblique oblique
15. Daw Don Chai elliptic cuspidate cuneate globose oblate
16. Daw Jae broadly elliptic cuspidate oblique oblate oblate
17. Daw Ta Noi elliptic-oblong  acuminate  cuneate oblate globose
18. Daw Nan Sao broadly elliptic cuspidate oblique globose-oblique oblate
19. Daw Ban Hong 60 broadly elliptic obtuse oblique oblate-oblique oblate
20. Daw Nong Chang Kuen elliptic-oblong acuminate cuneate oblate-oblique oblate
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Table 4 Characters of leaflet and fruit of twenty Daw clones.

character leaflet fruit

width length fruit aril thickness TSS

(cm.) (cm) weight (g) (cm.) (% brix)
1.Daw Yod Kao 4.50 cd 15.87 cd 13.31 cde 0.60 ab 20.41 defg
2. Daw Yod Daeng 4.58 bed 16.08 bc 11.44 gh 039¢g 21.06 cd
3.Daw Kan Kaeng 4.66 bed 15.50 cd 12.62 cdefg  0.42 fg 20.97 cd
4. Daw Kan On 4.83 bed 16.46 be 12.52 cdefg  0.66 a 19.00 h
5. Daw Bai Yoke 4.86 bed 13.78 ef 14.65b 0.49 cdef 17.90 i
6. Daw Kam Lang 4.97 be 15.95 cd 13.46 bed 0.46 efg 17.94 i
7. Daw Hom 4.87 bed 13.11 efg 9.47j 041 fg 19.77 efgh
8. Daw Bai Hod 352e 10.97 hi 12.12 defgh  0.45 efg 19.46 fgh
9. Daw Puang Tong 4.65 bed 16.40 be 12.06 efgh  0.60 ab 20.86 cde
10. Daw Nam Pueng 5.01 be 15.58 cd 11.50 gh 0.59 abc 22.80 ab
11. Daw Luang 4.01 de 12.60 efgh 12.34 cdefg  0.56 bed 20.45 defg
12. Daw Sukhum 4.60 bed 16.17 be 10.78 hi 0.41 fg 20.50 def
13. Daw Soy 319e 9.94 i 11.75 fgh 0.41 fg 20.26 defg
14. Daw Lum Nam Ping 345e 12.27 fgh 9.97 ij 0.54 bede 17.47 i
15. Daw Don Chai 5.47 ab 19.03 a 13.31 cde 0.53 bede 22.69 ab
16. Daw Jae 327e 11.75 gh 12.69 cdefg  0.48 defg 19.94 defgh
17. Daw Ta Noi 4.43 cd 14.28 de 13.02 cdef  0.43 fg 20.52 def
18. Daw Nan Sao 5.86 a 16.94 be 13.62 be 0.48 defg 19.29 gh
19. Daw Ban Hong 60 5.10 abc 16.54 be 16.13 a 0.58 abed 23.11a
20. Daw Nong Chang Kuen 5.02 be 17.77 ab 13.13 cdef 0.66 a 21.91 be

* Indicated significant at 95 per cent level, alphabets in each column show the difference.
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1 Adaxial petiole brown, brownish green or brownish red.
2 Abacxial petiole greenish brown.
3 Mature leaf dark green.
4 Fruit globose-oblique ; skin greenish yellow. ..................... Daw Kan Kaeng
4’ Fruit globose ; skin brownish yellow. .......ccccciiiiiieiiinininn Daw Soy
3> Matre leaf green.

4 Fruit globose-oblique.

5 SKkin yellow ; aril clear white. ........ccovviieiiniiiiiniininnen Daw Nan Sao
5’ Skin greenish yellow ; aril creamy whit........................ Daw Bai Yoke
4’ Fruit globose. .c.coeiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiecieniiecnn Daw Puang Tong

2’ Abaxial petiole brownish green.
3 Mature leaf dark green.
4 Fruir globose-oblique.

5 Skin yellow ; aril yellowish white. ........cccccoviieiniiiiin. Daw Yod Kao
5’ Skin greenish yellow ; aril dull white. ...........c.cccceunene. Daw Kan On
4’ Fruit globose. .....ccceviveiiiiiieiiiiiiiiiiiiiiiiiieiiiiiiiieiecnenens Daw Don Chai
3> Mature leaf green or pale green.
4 Fruit oblate ; skin brownish yellow. ...... .c.cccoceieininiinnnnne. Daw Kam Lang
4’ Fruit oblate-oblique ; skin yellow. .......cccceeviiniiiiinniennnnn Daw Ban Hong 60

1’Adacxial petiole reddish brown or grayish brown.
2 Abaxial petiole brown or greenish brown.
3 Mature leaf dark green.
4 Fruit globose-oblique.
5 Skin greenish yellow.

6 Aril yellowish white. .....cccccoiiiiiiiiiiiiiiiiiiiinininn Daw Yod Daeng
6’ Aril creamy white. .......ocoiiiiiiiiiiiiiiiiiiiiii Daw Bai Hod
5’ SKkin brownish yellow. .......cccoviiiiuiiiiiiiiiiiiiiiininenan, Daw Sukhum

4’ Fruit globose or oblate-oblique.
5 Skin brownish yellow. ..... ccocoveviiiiiiiiiiiiiiiiiiiiieiiin Daw Nam Pueng
5’ Skin greenish yellow. ......cccoovveiniiiniiiiiiiiiiiiiiieinnnen, Daw Nong Chang Kuen
3’ Mature leaf green.
4 Fruit oblate.

5 Skin brownish yellow ; aril dull white.

6 Seed globose. ......cccveieiiiiiiiiiiiiiiiiiiiiiii Daw Ta Noi
6’ Seed oblate. ....coeveiniiiiiiiiiiiiiiiiiiiiiiiiea Daw Jae
5’ Skin yellow ; aril creamy white. ......ccccoeveieiiiinininannnnn. Daw Hom
4’ Fruit globose-oblique. .........ccccvuviiniiiiiiiiiiiiiiiiiiiieinn. Daw Lum Nam Ping
2’ Abaxial petiole brownish green. ...... c..cccoveiiiiiiiiiiiiiiiiiiiiiiin, Daw Luang

Figure 1 Keys to twenty Daw clones.
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Rescaled Distance Cluster Combine
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DSY 17 }

DDC 4

DNP 13 R

DLP 11

Figure 2 Genetic relationships of twenty Daw clones by morphology.

[ o a 4 o [ 4
Tumsdaiiglis medwunaenug
o ) A gV 2 v
a1lotl Mddnvazquamaeslutazwa Famsly
anyug Iasad wnaednlumsigism e
4

MIFRaA NN UENTY F191 Ramingwong
and Chiewsilp (1994) dai131asuvesdtle 2

[ [ I [

wy Teadudnvasluviednvaznailundn

o v J o
maswuniugisTaomsAnydugiv
F4
Ineniu ldde azadn uazeninsoi lasiui
15 ) Ry o @
lidealnaluladnviuaisunin aaenau
I o v 7 1

amuilosnannsadmunwugisosnaniula
1 I S A Yy A A Y ' o
pg1alsnaw Ndell Youde Ae TnANLLUS

9 o JAA o Y 2 Y 9
dosluaiuginidnyus Indinesdiuung de
1¥AnTanud ey 3segansouenam

[ v JdA v o 9 Y
uana eI g ld uazdidoaldnannuly
I 1 [
MINUTBaLDeATIUA1Y Yoy Taamwe Ty
A A 9 Ao a = 09/’
NreuAuNImMsoonaonaarallaznss

150

ajilwamanaaeg

ad o

Taedsduguine amnsalddnuasd
muludmuy ddwulodwan dloun 3swa
A = tﬂy ' <3 0 a o
aulaen auiie uazgilaawan Mgasmsuun

o @ a 1 {

menugoonaniuld tazmsinszinquiiei
o ¥ =2 o A s o

JLAUANNAAIBAAINUN 95 1lesIFud @sn

1 o v J v Y I 1
wisd lewugae 20 eneviug Idilu 14 nqu
Y a
(PNENID1909

aa a J J @ o Y a A
DAY 3239A9A. 2546. MIvaT U ke, mAdanies
AU AUZINEATIAAS  UNINeaame i,
=S ]
wealvy. 417 .
a Aaa v ~ a A a a
UM AT AT, 2524, @TTINGINT MANMII YA 1o
HAZMINILAN.  NIAIHIFIINGT GLIE
a 4 a v A ] s [
Inenmans urIneaodeddvnil, weeluu.

280 .



wenle aunga. 2541, MmeImaveangny. a1AIN
NYABAITAS AEINBIAITAS
UHTINNRBINBATAAAS, NFANN. 308 U.

a 7 [ 4 A A A a A 1

Had anuiny. 2541, d35Ine1veiy. mndmnels
AULHANNTTUMTINYAT UM INedeun 13,
=) ]
weoalna. 237 u.

WU e Tuge. 2543, d11e. e ldwa madndivaiu

AUTHAANTTUMIINBAT UNIINNFeLN T3,
=) ]
wealvd. 115 w.

=

o o o ¢ P a
msmuunm"lawugmimm HITUINEN

k-

1 a" d' [ o [ Y a A o
dugns Meaduns. 2523. ndnliwa. mad3niymans

AULIAYATANTAT  UMIINGIGIVDULAY,
VOULAU. 122 1.

IBPGR  Secretariat. 1980. Tropical Fruit Descriptors.

International Board for Genetic Resources,
Rome. 11 p.

Ramingwong, K. and K. Chiewsilp. 1994. Genetic
Resources of Longan in Northern Thailand. Final
report submitted to Chiang Mai University,
Chiang Mai. 76 p.

Sneath, P.H.A. and R.R. Sokal. 1973. Principles of
Numerical

Taxonomy. Freeman,

San Francisco. 573 p.

151



NIAINYAT 20 (2) : 152-158 (2547)

Journal of Agriculture 20 (2) : 152-158 (2004)

o Y 9 a J an
ﬂ15§]1!!uﬂﬂﬂgﬂﬂmﬂﬂﬁﬂaﬁg]ﬂiﬂﬂiaﬂ!ﬂﬂuﬂf’)]ﬁlf’)Wﬂ

Identification of Thai Dendrobium Orchid Species

by RAPD Technique
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Sirilak Inthawongl/ Weenun Bundithyal/ and Nuttha Kuanprasertj/

Abstract : DNA of twelve Thai Dendrobium orchid species from three sections, Section Callista; Den. chrysotoxum
(D026) and Den. lindleyi (D122), Section Dendrobium; Den. crystallinum (D044), Den. findlayanum (D030), Den.
nobile (D031), Den. parishii (D040) and Den. unicum (D015) and Section Formosae; Den. cruentum (D121), Den.
draconis (D022), Den. formosum (D074), Den. infundibulum (D034) and Den. scabrilingue (D012), were identified
using RAPD with 10-nucleotide primers, OPAKO04 and OPDO01-09. Primer OPD03 showed polymorphic banding
pattern of all twelve Dendrobium species. However, dendrogram from cluster analysis could not divide these
Dendrobium into three sections. DNA fingerprint pattern were derived from random primer OPAK04 were able to

distinguish of D034 and D044 from other species.
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1000 bp.

Figure 1 DNA fingerprinting generated by arbitary primer OPAKO04 of 12

Dendrobium species :

1 = Den. chrysotoxum, 2 = Den. lindleyi, 3 = Den. unicum, 4 = Den. findlayanum, 5 = Den. nobile,
6 = Den. parishii, 7 = Den. crystallinum, 8 = Den. scabrilingue, 9 = Den. draconis, 10 = Den.
infundibulum, 11 = Den. formosum, 12 = Den. cruentum and M = marker. Polymorphic bands, a,
b and c, indicated difference of genetic variation of Den. infundibulum (lane 10) and Den.

crystallinum (lane 7) from other species.

1000 bp.

Figure 2 DNA fingerprinting generated by arbitary primer OPD03 of 12

Dendrobium species :

1 = Den. chrysotoxum, 2 = Den. lindleyi, 3 = Den. unicum, 4 = Den. findlayanum, S = Den.nobile,
6 = Den. parishii, 7 = Den. crystallinum, 8 = Den. scabrilingue, 9 = Den. draconis, 10 = Den.
infundibulum, 11 = Den. formosum, 12 = Den. cruentum and M; marker. Numerous polymorphic

bands indicated genetic variation among Dendrobium species.
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Column
Nare 5

Column

Name 4 GelID

E speriment Description

Doa0 DEMDROBIL journal OPDC) 1079532953 Track 5 _

011 FORMOSAE | journal OPDC) 1079532353 Track 13

D044 DEMDROBIL journal OPDC| 1079592953 Track 8

ooz FORMOSAE |journal OPDC| 1079592953 Track 9

o2z CALLISTA | journal OPDC) 1079592953 Track 3

D040 DEMDROBIL journal OPDC) 1079532353 Track 7

D034 FORMOSAE |journal OPDC) 1079532353 Track 11

Do74 FORMOSAE | journal OPDC) 1079592353 Track 12

D& DEMDROBIL journal OPDC| 1079592953 Track 4

Dozz2 FORMOSAE | journal OPDC) 1079592953 Track 10

D 026 CALLISTA | journal OPDC) 1079532353 Track 2

o3 DEMDROBIL journal OFDC) 1079532353 Track &

Figure 3 Dendrogram of 12 Thai Dendrobium orchid species resulting from a UPGMA

cluster analysis based on genetic distances obtained from the arbitary primer

OPDO03.
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Determination of Local Bitter Gourd 30 KDa Protein

and Horticultural Characteristics

[y 1Y v ]
alsv1 nsmma” sy aandida” waz udisas dnsviug’

Sarocha Kreethaphonl/ Prachya Kongtawelert” and Maneechat Nikornpunl/

Abstract : 30 kilodalton (kDa) protein was determined on different parts of local bitter gourd and horticultural
characteristics of 4 accessions, accession numbers 3, 7 , 8 and 13 were studied. They were grown at Chiang Mai
University, from April 2002 to April 2004. Randomized complete block design (RCBD) with 3 replications was used.
Results showed that, the 4 accessions had number of days to 50% female flowering from 55 to 68 days, accession
number 7 gave the earliest days to 50% female flowering ranged of 55 days and accession number 13 gave the longest
days to 50% female flowering of 68 days. Botanical characteristics of the 4 accessions, average seed number per fruit of
the 4 accessions ranged from 15 to 30 seeds, accession number 8 gave the highest seed number per fruit of 30 seeds and
accession number 3 gave the lowest seed number per fruit of 15 seeds. Average fruit yields of the 4 accessions ranged
from 320.09 to 1,186.44 kg/rai, accession number 7 gave the highest fresh fruit yield of 1,186.44 kg/rai and accession
number 13 gave the lowest fresh fruit yield of 320.09 kg/rai.

30 kilodalton (kDa) protein was determined on local bitter gourd leaves at 10, 20, 30 and 40 days after fully
opened. Fruit and endosperm of the 4 accessions at 8, 16 and 24 days after anthesis (self-pollination by hands). Protein
was precipitated by ammonium and 30 kilodalton protein was determined by ELISA method per 5 gram of freshed

individual sample. Endosperm showed the highest amount of 30 kilodalton protein in comparison with leaves and fruits.

madindyaiu aazineasmans viInedodealny vimsealui 50200

”Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Endosperm of the 4 accessions at 24 days after anthesis gave the highest levels of 30 kilodalton protein, ranged from
23.09 to 47.97 Llg, accession number 3 showed the highest 30 kilodalton protein of 47.97 Llg. Leaves of the 4
accessions at 30 days after fully opened had the highest level of 30 kilodalton protein, ranged from 0.044 to 0.1154 [Lg,
accession number 13 showed the highest level of 30 kilodalton protein of 0.1154 |Lg. Fruits of the 4 accessions at 24
days after anthesis of showed the highest levels of 30 kilodalton protein, ranged from 0.0071 to 0.0149 |lg, accession
number 13 showed the highest level of 30 kilodalton protein of 0.0149 [Lg.
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Table 1 Horticultural characteristics of local bitter gourd.

Accession Days to 50% female Fruit lengthy Number of Fruit yieldl/
number flower" (cm) seed/fruit’ (kg/rai)
3 64b" 4.65b 15¢ 398.18 b
7 55¢ 891a 28a 1186.44 a
8 63b 875a 30a 713.517 ab
13 68 a 4.04 ¢ 18b 320.09
LSD . 2.94 0.46 3.06 530.27
CV (%) 5.16 46.17 26.09 41

I'Averange of 6 plants, 2/Averange of 10 fruits, *Means followed by different letters differ significantly at pS.OS by LSD

Table 2 Levels of 30 kilodalton (kDa) protein (Llg/5 g) in fruit and leaves of local bitter gourd.

Accession Fruit (days after anthesis) Leaves (days after fully opened)

number 8 16 24 10 20 30 40
3 0.0016 0.0078  0.0071b" 0.012 0.073 0.0518 0.0459 ab
7 0.0037 0.0044  0.0105 ab 0.0173 0.0503 0.0474 0.0962 a
8 0.0135 0.0021  0.0103 ab 0.0171 0.0657 0.044 0.021b
13 0.0011 0.0034 0.0149 a 0.0226 0.0598 0.1154 0.0373 b

LSD 0.016 0.009 0.007 0.02 0.063 0.074 0.058

CV (%) 0 0 0 0 0 69.23 63.12
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Table 3 Levels of 30 kilodalton (kDa) protein (Llg/ 5 g) in endosperm of local bitter gourd.

Accession number

Endosperm (days after anthesis)

8 16 24
3 0.2902 4.305 47.97a”
7 0.2109 3.153 38.65 ab
8 0.543 2.89 25.21b
13 0.3132 3.58 23.09b
LSD,, 0.448 1.717 20.463
CV (%) 57.45 25.55 16.86
39130HaNMINARDY
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Effect of Heat Treatment on Protein Changes During

Chilling Injury of Mango Fruit cv. Chok - Anan
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Weerapon Poswangl/ Nithiya Rattanapanonel/ and Danai Boonyakiatl

Abstract : Mangoes (Mangifera indica Linn. cv. “Chok-Anan”) were dipped at 40%1°C and 45%1°C for 30, 45, 60
and 75 minutes and the fruit were then stored at 511°C with 90-95% RH for 24 days. The results showed that soluble
protein contents that was analyzed by a dye binding method in the pulp of mangoes that were dipped at 40£1°C were
more than those dipped at 45%1°cC. Mangoes that were dipped in hot water for 75 minutes had less soluble protein
contents in its pulp than those mangoes that dipped in hot water for 30, 45 and 60 minutes. Protein pattern of mango pulp
were analyzed by a 10% SDS-PAGE showing 36 bands were visible in all treatments throughout the storage time with
the range of molecular weight of 14.00-170.00 kDa. The molecular weights of major protein bands were determinded by
a Gel Documentation and Analysis System. The results showed 18 bands in the control sample on the first day of
storage with the range of molecular weight of 16.36-104.32 kDa. The mangoes that were dipped at 45%1°C for 60 and
75 minutes showed less 1 protein band than the control sample in the range of molecular weight of 25.11-26.84 kDa. On
the fourth day of storage, the major protein bands at 16.06-16.36 kDa were absented in all treatments and the 23.28-
24.01 kDa proteins remained only in a control sample and the hot water treatment at 4011 °C for 30 and 45 minutes.

After storage for 8 days, all treatments showed 16 protein bands in the range of molecular weight of 20.00-116.00 kDa.
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Table 1 The soluble protein contents in the pulp of mango fruits dipped in hot water at 40 +1°c
and 4511 °C for 30, 45,60 and 75 minutes and then stored at 5+1°C for24 days.

The soluble protein contents (mg/g fresh weight)

Temperature and time for dipping

Storage time (days)
mango fruits in hot water
0 4 8 12 16 20 24

Control 0.32 0.31 040 039" 034 035" 033
401 °C for 30 minutes 034 032 030 036" 031 033" 033
40 % 1 °C for 45 minutes 034 035 032 035" 036 034" 033
40 £ 1 °C for 60 minutes 035 035 035 033" 033 033" 032
40 £ 1 °C for 75 minutes 034 032 029 031 033 031" 033
4511 °C for 30 minutes 032 033 036 035" 030 031" 031
4511 °C for 45 minutes 032 034 033 038 028 033" 040
4511 °C for 60 minutes 0.31 0.33 033 038 032 035" 037
4511 °C for 75 minutes 028 031 039 026" 026 032" 032
LSD 0.05 009 011 017 011 017 006 0.11
CV (%) 595 958 1097 643 1424 3.04 720

* Mean followed by the same letters are not significantly different at the 5% level by LSD .
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Table 2 The soluble protein contents in the pulp of mango fruits dipped in hot water at 4011 °c
and 4511 °C for 30, 45, 60 and 75 minutes and then stored at 511 °C for 24 days.

The soluble protein contents (mg/g fresh weight)

Factor 1 Storage time (days)

Temperature 0 4 8 12 16 20 24
40t1°C 0.34" 0.32 0.33 0.30 0.33 0.33 0.33
4511 °C 031" 030 0.35 0.35 0.33 0.33 0.35
C.V. (%) 6.04 14.29 8.98 10.51 1438 4.34 9.36
Factor 2 Storage time (days)

Time 0 4 8 12 16 20 24
30 minutes 0.33 0.30 0.33 035" 031" 033" 0.32
45 minutes 0.33 0.30 0.33 037" 032" 0337 0.36
60 minutes 0.33 0.34 0.34 035" 033" 034" 0.35
75 minutes 0.31 0.32 034 030" 029" 032" 032
C.V. (%) 1707 1429  11.60 7.71 16.71 4.34 9.36
Control 0.32 0.31 0.40 0.39 0.34 0.35 0.33
Factor 1 * Ns ns ns ns ns ns
Factor 2 ns Ns ns * * * ns
Factor1X2 * * * ns ns ns ns

* Mean followed by the same letters are not significantly different at the 5% level by LSD .

= significantly different ns = non significantly different
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Figure 1 The protein patterns of mango pulp dipped in hot water at 40%1°C and 45+1°C for 30,
45, 60 and 75 minutes and then stored at 531°C for 24 days.

The protein pattern of standards protein.

9

The protein pattern of mango pulp in control.

The protein pattern of mango pulp dipped in hot water at 40+1°C for 30 minutes.
The protein pattern of mango pulp dipped in hot water at 40+1°C for 45 minutes.

The protein pattern of mango pulp dipped in hot water at 40+1°C for 60 minutes

The protein pattern of mango pulp dipped in hot water at 40£1°C for 75 minutes.
The protein pattern of mango pulp dipped in hot water at 45+1°C for 30 minutes.
The protein pattern of mango pulp dipped in hot water at 45£1°C for 45 minutes.

The protein pattern of mango pulp dipped in hot water at 45+1°C for 60 minutes.

10 = The protein pattern of mango pulp dipped in hot water at 45+1°C for 75 minutes.
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Effect of Gibberellin on Delayed Harvesting

of Mango cv. Kaew in the Upper North

& a 1/ v o v 1/
IWYITIN YAYAY  Udas 5IVVE InHVIaf

Benjawan Chutichudet "and Tavatchai Radanachaless "

Abstract : The rainfed production sites in the Upper North are naturally the late-harvesting area of Kaew mango in
the country. Because of climatic and environmental advantages, increased value of Kaew mango for fresh consumption
by the more delayed harvesting is expected. The objective of this study was to determine the effect of gibberellin (GA.,)
on the delayed harvesting of Kaew mango trees. A Factorial in a Completely Randomized Design with 3 replicates was
established, 1 tree was assigned as 1 replicate, consisting of two factors : five levels of gibberellin (GA,) concentrations
(0, 50, 100, 150 and 200 ppm) and two number of applications (one and two times), at 80 days after full bloom stage and
one week later. Thirty 12 year old mango trees cv. Kaew trees planted with a spacing of 6 m X 6 m, grown in the farmer ’s
field, the Chom Tong Land Reform Project Area, Doi Lor district, Chiang Mai, were tested during December 2000 -May
2001. The results indicate that all the treatments of GA, concentrations and times of GA, applications had no effect on
the delayed harvesting, size, weight of fruit and seed, fruit drop, fruit stalk toughness, fruit firmness, soluble solids (SS)
and titratable acidity (TA). The application time of GA, had only a significant effect on the L value of the peel ’s color.
Double applications gave a significant higher L value of green peel color than a single application. The relatively high
rate of GA, at 200 ppm gave also a significantly lower L value of flesh color than the others. Further studies are needed

to determine the appropriate application time of GA, for delaying the Kaew mangos harvesting in the Upper North.
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”Depanment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Effect of foliar spray of different GA, concentrations and two different application times on harvesting

time, size and weight of fruits and seeds, fruit drop, fruit stalk toughness and firmness of Kaew mango.

Harvesting Fruit Seed Fruit Fruit Fruit
Treatment time weight weight drop stalk firmness
(days) Fruit size (cm) (€3] Seed size (cm) (@) (%) toughness (kg/cmz)
Width  Length  Thickness Width  Length  Thickness (kg)
GA, conc.
(ppm)
0 132.17 6.80 9.90 6.03 218.56 3.69 9.0 2.28 34.00 4.17 3.32 13.60
50 134.50 6.87 10.09 6.10 226.26 3.83 9.3 221 34.87 5.00 3.34 14.06
100 132.00 6.88 9.97 6.08 224.82 3.77 9.12 225 33.80 1.67 3.52 13.94
150 131.00 6.68 9.76 5.92 210.17 3.52 8.84 2.14 33.34 333 3.62 14.28
200 129.83 6.71 9.67 5.95 212.78 3.62 8.65 2.16 32.19 0.83 3.80 13.73
F — test ns ns ns ns ns ns ns ns ns ns ns ns
C.V. (%) 0.81 2.76 3.69 217 7.58 5.51 49.23 6.06 5.90 117.06 10.71 10.07
Number of
application
(time)
1 131.80 6.75 9.84 6.00 215.41 3.63 8.88 2.19 3349 3.67 3.47 13.76
2 132.00 6.83 9.92 6.03 221.62 3.75 9.09 2.23 33.79 2.33 3.57 14.08
F — test ns ns ns ns ns ns ns ns ns ns ns ns
C.V. (%) 4.01 2.83 3.79 235 7.63 5.80 51.92 6.14 6.18 120.62 11.33 9.60

ns = nonstatistical difference at 95% level (P < 0.05)
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Table 2 Effect of GA, concentration and number of application time on peel and flesh of

mango fruits’ color measured in L, ¢ and h value.

Peel color Flesh color
Treatment L [ h L c h
GA, conc. (ppm)

0 43.96 25.33 109.25 67.04 ab 39.08 94.60
50 44.83 25.30 107.62 68.18 a 39.27 92.93
100 45.93 28.86 107.50 67.34a 39.29 95.25
150 44.48 26.32 107.70 68.17 a 39.55 93.46
200 44.48 25.34 108.03 65.35b 39.99 95.92

F - test ns ns ns * ns ns
C.V. (%) 3.44 8.64 1.21 2.46 3.46 2.46

Number of application
time

1 44.15b 26.24 107.83 67.61 39.53 93.82
2 4532 a 26.22 108.21 66.82 39.34 95.04

F - test * ns ns ns ns ns
C.V. (%) 3.32 10.08 1.29 2.75 3.36 2.53

' Mean within the same column followed by the same letters do not significantly differ at 5% level

(P <0.05) by LSD ; ns = nonstatistical difference at 95% level (P < 0.05)
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Table 3 Effect of GA, concentrations and number of application times on soluble solids and

titratable acidity of Kaew mango.

Treatment Soluble solids Titratable acidity
(° Brix) (%)
GA, conc. (ppm)

0 9.49 0.4067
50 10.35 0.4033
100 8.97 0.4033
150 9.97 0.3867
200 9.29 0.4183

F — test ns ns
C.V. (%) 10.36 11.08

Number of application time

1 11.61 0.4093
2 11.26 0.3980

F — test ns ns
C.V. (%) 10.77 11.08

ns = nonstatistical difference at 95% level (P < 0.05)
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Effect of Panicle Thinning on Fruit Set, Fruit Quality

and Yield of Lychee cv. ‘Hong Huay’

%

il FSuzeasnsai” uay suzty Wusnyugy”

Winai Wirt))a-alongkoml/ and Tanachai Pankasemsuk”

Abstract : Panicle thinning, cutting off 1/3 rachis length before blooming, was done in 6-year-old lychee cv. ‘Hong —
Huay’ trees which grow at an orchard in Buak-chan village, MaeRim district, Chiang Mai province. It revealed that
rachilla length, fruit weight, seed weight, peel weight, flesh weight, total fruit weight and number of harvested fruit
per panicle, significantly (Ol=0.05) increased compared to those of the unthinning panicles. However total number of
flowers, staminate, pistillate and perfect flowers, fruit set and fruit drop percentage, total nonstructural carbohydrate
(TNC) of leaves and panicles, edible portion percentage, total soluble solids (TSS) and titratable acidity (TA) did not
significant differences ( Ol=0.05).
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Table 1 Rechilla length of lychee cv. ‘Hong Huay’ after panicle thinning.

Length after thinning (cm)

Treatment Time after panicle thinning (weeks)

0 1 2 3 4
Unthinning 3.91 6.02b 9.27b 13.80b 15.65
Thinning 3.94 8.83a 13.07a 17.12a 19.02
LSD .05 ns 1.92 2.77 3.15 ns
C.V. (%) 34.41 24.10 23.14 18.98 21.71

ab : means in the same column followed by the same letter are not significant difference at O = 0.05 by LSD

Table 2 The number of tatal flowers, staminate flower, pistillate flower, perfect flower and their

ratio of lychee cv. ‘Hong Huay’ after panicle thinning.

Number of flowers

Treatment total flowers  staminate pistillate perfect flower ratio
flower flower flower

Unthinning 1603.25 782.31 225.38 605.56 3.63:1:2.81

Thinning 1746.06 780.69 295.94 669.44 2.64:1:2.26

LSD .05 ns ns ns ns -

C.V. (%) 34.81 52.95 40.26 39.85 -
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Table 3 Fruit set percentage of lychee cv. ‘Hong Huay’.

Fruit set percentage

Fruit set percentage

Treatment of tatal flowers of pistillate and perfect flower
at time after blooming (weeks) at time after blooming (weeks)
9 11 13 15 9 11 13 15
Unthinning 2.65 1.15 0.92 0.73 4.21 206 1.78 142
Thinning 2.97 1.20  1.08 0.96 4.98 203 1.81 1.63
LSD .05 ns ns ns ns ns ns ns ns
C.V. (%) 49.99 46.69 46.02  44.23 45.79 36.49 37.16 35.11
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Table 4 The number of fruit per panicle of lychee cv. ‘Hong Huay’.

Number of fruit per panicle

Treatment at time after blooming (weeks)

9 11 13 15
Unthinning 42.68 16.87 14.31 11.44
Thinning 45.72 18.43 16.44 14.83
LSD .05 ns ns ns ns
C.V. (%) 51.19 37.25 33.99 31.53

Table 5 Fruit drop percentage of lychee cv. ‘Hong Huay’.

Fruit drop percentage at

Treatment time after blooming (weeks)

9 11 13 15
Unthinning 13.51 51.95a 67.63 70.13
Thinning 11.78 36.60b 57.68 61.05
LSD .05 ns 13.59 ns ns
C.V. (%) 41.19 28.62 24.01 22.88

ab : means in the same column followed by the same letter are not significant difference at Ol = 0.05 by LSD

Table 6  Fruit weight, seed weight, flesh weight, peel weight, total weight and edible portion

percentage of lychee cv. ‘Hong Huay’ after thinning panicle.

Weight (g) Edible
Treatment fruit seed flesh peel total weight portion
(® (%)
Unthinning 176.60b  32.90b 106.05b 31.08b 346.63b 30.50
Thinning 276.21a  50.52a 165.23a 47.29a 538.88a 30.53
LSD .05 66.18 11.34 44.85 12.53 128.98 ns
C.V. (%) 27.26  25.34 30.84 29.80 27.16 7.40

ab : means in the same column followed by the same letter are not significant difference at O = 0.05 by LSD

192



HAVDIMIAANAITDADNADNISAAKA AN INVDINA

L L NG (Ye CREEY

Table 7 Effect of panicle thinning on width length and thickness of fruit and seed of lychee cv.

‘Hong Huay’.
Treatment Fruit size (mm) Seed size (mm)
width length thickness width length thickness
Unthinning 29.86  35.50 28.26 14.62 23.88 12.87
Thinning 3092  36.15 29.43 14.69 23.94 12.96
LSD .05 ns ns ns ns ns ns
C.V. (%) 5.18 4.40 5.05 11.87 6.64 9.06

Table 8 Effect of panicle thinning on thickness of peel and flesh, total soluble solids and

titratable acidity of lychee cv. ‘Hong Huay’.

Treatment Thickness of peel Thickness of flesh Total soluble Ttitratable
(mm) (mm) solids (% brix) acidity (%)

Unthinning 1.69 4.43 16.88 0.59

Thinning 1.62 4.45 16.98 0.57

LSD .05 ns ns ns ns

C.V. (%) 12.77 13.05 7.04 30.93

: , .
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Figure 1 Total nonstructural carbohydrate (TNC) of leaves of lychee cv. ‘Hong Huay’

after panicle thinning.
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Figure 2 Total nonstructural carbohydrate (TNC) of panicle of lychee cv. ‘Hong Huay’

after panicle thinning.
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Abstract : Hybridization of Dianthus caryophyllus using 5 standard type varieties and 10 spray types varieties
making 72 crosses was conducted. Eight plants, 7spray type and 1 standard type, was finally selected from 4153 hybrids.
Hybrids were different from parents in term of colour, shape and number of petals. Root tip chromosome number of the

parental varieties of each type and two hybrids were counted, the chromosome number was found to be 30.
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Table 1 The pollination results of Dianthus caryophyllus both standard and spray type.

No. of No. of No. of No. of No. of No. of No. of No. of
Type of pollination possible crosses successful seeds seedling plant selected selected
crosses done pollination reached ¢} s'"round) (¢ "d"round)
maturing
stage
1. Self pollination of
standard type varieties 5 3 0 0 0 0 0
2. Cross pollination of
standard type varieties 20 4 2 62 49 27 0
3. Self pollination of spray
type varieties 10 3 3 64 60 53 7
4. Cross pollination of spray
type varieties 920 38 27 6024 5006 2742 86
5. Cross pollination between
standard and spray type 50 24 9 1240 857 526 1

varieties
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1oy Red 53A) HazdusULAd 1 ’?f(Orange—Red
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AHaNTiinMINIZ01887 7
Poker X RPF-CAR-5 UM3N3zaefiveangud
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a2 A 1
GGREIGEY
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NYUALAIDUNIN 4 3ZAVT (Red-Purple 58A Red-
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(MWt 2)
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Poker RPF-CAR-3
Red 42 A Red-Purple 61 A
Hybrids
||I .'I ‘ ll \ \I ! || I|
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N, e it
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Orange-Red 32C

Figure 1 Colour variation of hybrids resulting from Poker X RPF-CAR-3.
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'I | |
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V99 9Ty o0 ve
Red-Purple S8A Red-Purple 60A Red-Purple 61A Red-Purple 74A

Figure 2 Colour variation of hybrids resulting from Poker X RPF-CAR-5.
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Figure 3 Colour variation of hybrids resulting from Poker X RPF-CAR-6.
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