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Effects of Cold Storage on Efficiency of Egg
Parasitoid, Trichogramma confusum Viggiani
(Hymenoptera: Trichogrammatidae),

in Controlling Sugarcane Stem Borers

s wakilsaasy” lae ysuwrdanwug® A5ws agfqana” uasiasadAng naga”
Weerathep Pongprasertw, Sawai Buranapanichpan”, Jiraporn Tayutivutikul2 " and Kiattisak Kerdsuk”

Abstract: Egg parasitoid Trichogramma confusum Viggiani (Hymenoptera: Trichogrammatidae) is an important
natural enemy of sugarcane stem borers providing excellent control result worldwide. Currently, the demand of
this egg parasitoid has been increased rapidly. However, the process of parasitoid production has been limited
by many factors and the amount of egg parasitoid production could not be reached the demand related to
those of pest in time. The prolonging storage life of egg parasitoid from high production period to supply the
need of egg parasitoid at the appropriate time by slowing down its growth rate with low temperature condition
was the significant way to improve the management program of sugarcane stem borers efficiently. Therefore,
the effects of cold storage on the efficiency of egg parasitoid T. confusum to control sugarcane stem borers
were carried out. The pupa of T. confusum were stored under temperature at 4 °C and 75%5 % RH for 12

weeks and part of them was removed out every week in order to evaluate their quality and efficiency of emerging
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65000, Thailand
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adults based on experiment using completely randomized design with 5 replications. T. confusum could

be preserved under low temperature at 4 °C and 7545 % RH for 1-6 weeks, since the high numbers of
emerging adults were significantly found (60-89%) and efficiency of surviving adults was high; however,

the effect on their sex ratio was not found.

Keywords: Egg parasitoid, Trichogramma confusum, sugarcane stem borer, cold storage
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Figure

Mean percentage emergence male and femaleof Trichogramma confusum

Figure

Mean percentage emergence of Trichogramma confusum

Weeks

1 Shows mean percentage emergence of Trichogramma confusum

(MeaniSE) in each week after preserved at 4°C, the mean value with

the same subscribe are not significant differences (P-value > 0.05).

80

70

Weeks

2 Shows mean percentage emergence male and female of Trichogramma
confusum (MeantSE) in each week after preserved at 4°C, the mean value
with the same subscribe are not significant differences (P-value = 0.05);

B = female, = male
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Mean percentage deformed adults Trichogramma confusum

Weeks

Figure 3 Shows mean percentage deformed adults of Trichogramma confusum
(MeanzSE) in each week after preserved at 4°C, the mean value with the

same subscribe are not significant differences (P-value 2 0.05).

100 7

Mean percentage movement of Trichogramma confusum adults

0 1 2 3 4 5 6 7 8 9 10 1" 12

Weeks

Figure 4 Shows mean percentage movement of Trichogramma confusum adults
(Mean£SE) in each week after preserved at 4°C, the mean value with the

same subscribe are not significant differences (P-value > 0.05).
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Figure 5 Shows mean percentage parasitized of Trichogramma confusum on
(Meanz£SE) in each week after preserved at 4°C, the mean value with the

same subscribe are not significant differences (P-value > 0.05).

Mean percentage emergence of Trichogramma confusum F1 adults

Weeks

Figure 6 Shows mean percentage emergence of Trichogramma confusum F1
adults (MeanzSE) in each week after preserved at 4°C, the mean value

with the same subscribe are not significant differences (P-value > 0.05).
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Added effect of loss of quality by cold storage Trichogramma confusum

Figure 7
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Weeks

Shows added effect of loss of quality by cold storage Trichogramma

confusum in each week after preserved at 4°C.

YRS ArmanannlunnAReuR LA
wazLszAnsninniaden eszaznaininiusnm
wndy fesnumadenlaliasnsonumusienns
wusnE i e Zhu et al, 1992) usl luszez 6
AUnn9f vz 42 du ﬁu@mmwumﬂizaw%mwmm
el deag lussiuilaipuuss vidafiaany
wanfnsananndnigesuaudouteanin G
ansnaiiunisliuledss@nsnnaesunuien
FdnampierasgUuunwazswauresunuiouild
“Lumj‘ﬂ@mﬂai@ﬁLﬁ@muauﬁmgé’@ﬂiﬁ
Sardnumaesuaudenls T, confusum 7
wulunsAnmnaseil Ae wedlagandnne] 1.5 win
Fafhudndaniingluwnudedlaafini safunis
Lﬁm"ﬂmmﬂlﬁ@mmﬁﬁﬂﬂﬁm@ﬂi:wuﬁaﬁmwmu
weazasumnilen ilasanmasesuuadldgninue
c;“\al,wii:mﬂﬁmu’ﬁl,l,é’q Jznredenanafunisugn
nIzUAUNINEUNFsautasuaudaulussazAnus
Founaednedaauudn Ieeaninet udalifing
A3 LAL TR TUT2919A1A9NANT BATIAIUTBINALNAY
adluilaenuag (Zaslavski and Umarova, 1990)
doutladednfrufinnasesnedaumArasumuiien
1un aruanysaliugaasnally pNanysniaes
s At uavdndauansiuasandesaumiaumne

10

el 1l s (Pompanon 1997)
HANIENLLBINAALIN N AN NG WU AT UAAING
oA = ~ \ o Y 1 o

satlesdanuiiouiugndall  (F1) Ifdudumn
52120 AN NS LT NI UIAUIZA LA NNUNL
agLmLLeu (Zhu 1992) atinglafinIu
NANTENUAINANN AT VLA NINAINTUS NG LA

and Bouletreau,

et al,
WennAusnenlugaessazinan 1 04 6 §Uanyd Tneli
fé’m’m’]iﬁﬂ@faﬂmnﬁﬂLLﬁmmiugﬂ F1 Q\mdﬁfamz
80 @aluTANLANFAAUSRIINTTH N luaN INUNG
IR 1 zﬁmwmﬂﬁmvnmﬁﬂqmuqﬁﬁﬁﬁu
P A A Ay .y o o
AunsnFeLmienAsesian a5 19uanafuaNaes
Aad o A ] % A Ao
AINBITHTNANEARABNUALINAL LATIN AL N
AT SUIS anysnd Wintiunannsnsendan 1ilu
seaunile wazlunuanegniuldlunisdaaan
unAsTiagw o 6
UANANT AN LANFNIDITNTLELIAUD
n3RadaL ULAaYITaENARAAINFADLTIANIRINIT
= aAa X o ~ % a
wasundasiiipuduwawdauls nnsdsziiy
tsr@nsnninesnassundsawla 7.
AaanszaziIaINIIasesiaiunndlaid nis
= a a ~ = %
waguwlasresilse@nsnneaawmntnl guil wisn 1
anasasingAatied T sTaznaNI R USNEIN 1 D
6 &A1t uazanasatinaunludlaNvN 7 uaganniiu

confusum



marasmsiiusnEnmelaaungsmsadssangmwrasmudala

u

Trichogramma confusum Viggiani "lum‘iﬂ'mﬂnuuuﬂunﬂé'ﬂzl

AvegluszAupsnainiane 398nIN17a0AY
wasullasuanFnaiLNNImMAaeses Jalali and Singh
(1992) uaz Tezze and Botto (2004) Nlddaeszaizionn
Tumaiutunndeyauiundd Re vn - 25 U d@nties
] o G a a o
winadadulluianianeaii

G
[~3 o o v a 1
AR uSnuwdnudunuideaula
Trichogramma confusum mﬂﬁfﬂ muqﬁ 4 3AN
AR ANNTUANANS 7545 Weafidus wnan 12
FUp1T LN ANHIDITZ8 LA NLNNZEN WAY
NANTENUNAATWAL sz ANS A 1N uewm el
WU 28 AN AN NN TR LS N F N LA LA
~ LA | a o o A o =2 a
Wela Aa szaznanliinu 6 d4Uanl visa 42 Su @l
NANTENULRENINAREATINITANBANANNANLA LA
Uszansninaasunuidauld wazlinqldiiannsg
W/asu RIS RIAIUNATBIAAUG N UNNINTLAL
SnunguugiAananasrazinaininngn 6 4Uai §
a1 Wans 1T naanaInANLe wazllss@nsnin
yaaumsultanaiatinasanise atnglsfnny anua
N1INARDIAINAIIEINITDT28 LUN1TINIWRINNT
o a \ P ' pRp
pdiunslantassuwnudeuld 7. confusum 9%
UL ANBNINULAZTU TN NN ENNAANIZEN WAY
apnAdeeiLan weeeadeNanyueing o) 1w an1un
vinnstantaes anngRaInIA dasaiinzas
UTNIDUUAZANUNINBARIEITHT R LTUF (UInm,
2525) e liuwsdauainisnsssnsnaeneiug 15l
ANNBITHTNF UATATNITNAILIANNIITTLIAUBIUNAS
o v Y 1 oA
Angdaelfotadatiusalil

nnengsNlsznnA

VBURLAN NUNNLIRLULTAIT filaSnass
sudszanauliduiunisaniiunisdde guedads
pauANARg NI dRuris it namlonauany
A uaasziisiasile uazglnenlsig | uaY
AudUTNIsAngNadandanemlan nenduasy

Sy ve v - = ,
NITINWAT Vlemslﬁﬁ'J’]Nﬂ‘LéLﬂ?ﬁ?.:MLL[F]%L‘LIEI'LLVL‘H
Trichogramma confusum M ingafiunisaelu
pTidFamutindseasd

LANAITA9DY

ngxedaunasdngdnntnauazials. 2544, unas
Angeanlssu Faenin SeuAurin uaznng
tlasiunndn. nguenddsuuadngtining
uazielitu ) nesfiguazdnaingn new
ATINTNEAT, NTUTN.

gR wanazTe A Weovy Ut @ewe uas
wan toyeyn8ona. 2546, uwmnansldunu
\enlaislaunsumn (Trichogramma sp.) v
PILANUUAUNASRY: NICLANMY FNuaTLENY
Fee  gwnansunian  Awndafisolan.
nsAnEIAUAdIANEAUeY  AnenAans
WMNTOUTIR. NNANENAELIFaT, Winylan.

\AeuAnd dnenignd uay ains A389W. 2535,
WANNITUTUSUNAIARgNT. Wi 12-21. T
gl soeeed  (F90u99N). uNasuAzART
ﬁmg‘ﬁ'zﬁﬁﬁmmmﬁmmwgﬁ@Lmzmiiﬁm?.
neafguardnaingn neNdTINITINHAT,
NN,

uganm o4 flasings. 2525, N9ALANUNAIARINT
wariafialaedins.  enansRuAwaiuf 5.
AuRAAILANARI N IA8 TR UV T uneTI A
WNANUIFeInERTAIaNT /AN
ARUENITUNTINEILVNTR, NPUNNE.

Faun wrenard dtnel Uguimid uaz Wnans dune.
2538. guupiiuazszazinafisnzanlums
Fusnudumadentlal Trichogramma sp. \ile
d2aRN1INN. fa'ﬁm?ﬁgmzﬁmﬁwm 17(4):
228-234.

AWINg SAUTIA uaTel A3 way AT wanassen.
2548. uAR9RUU)HAaNTTHNTeILAT Y
lai Trichogramma  sp. slummwmuammz
anls. lu: asuraudginislszant



NTANTINEAT 24(1): 1-12 (2551)

2548. AutRdsaruauAngNtlne T3 unse
WANTINE NUNINENAUDLLNL, UBLLNL.

Boivin, G.
parasitoids. pp. 219-244. In: E. Wajnberg and
S.A. Hassan (eds.).
Egg
Wallingford.

Chang, Y. F., M.J. Tauber and C.A. Tauber. 1996.
Reproduction and quality of F1 offspring in

1994. Overwintering strategies of egg

Biological Control with

Parasitoids. CAB International,

Chrysoperla carnea: differential influence of

quiescence, artificially-induced diapause and

natural  diapause. Journal  of Insect
Physiology 42:521-528.

Dutton, A. and F. Bigler. 1995. Flight activity

the egg

brassicae

assessment  of parasitoid

Trichogramma (Hym.:
Trichogrammatidae) in laboratory and field
conditions. Entomophaga 40(2): 223-233.

Greenberg, S.M., D.A. Nordlund, and E.G. King.
1996.

spp.: experiences in the former Soviet Union,

Mass production of Trichogramma

China, the United States and Western Europe.
Biocontrol News Information 17(3): 51-60.
SK. and S.P. Singh. 1992. Differential

response of four Trichogramma species to

Jalali,

low temperatures for short term storage.
Entomophaga 37: 159-165.

Krishnamoorthy, A. and M. Mani. 1999. Effect of low
temperatures  on

the development and

survival of Trichogrammatoidea bactrae
Nagaraja. Insect Environment 5(2): 78.

Lopez, J.D. and R.K. Morrison. 1980. Overwintering
of Trichogramma pretiosum in central Texas.

Environmental Entomology 9: 75-78.

Pompanon, F. and M. Bouletreau. 1997. Effect of
diapause and developmental host species on
the circadian locomotor activity rhythm of
Trichogramma brassicae females. Entomologia
Experimentalis et Applicata 82: 231-234.

Rundle, B.J., L.J. Thomson and A.A. Hoffmann.
2004. Effects of cold storage on field and
laboratory performance of Trichogramma
carverae (Hymenoptera: Trichogrammatidae)
and the response of three Trichogramma
spp. (7. carverae, T. nr. brassicae, and T.
funiculatum) to cold. Journal of Economic

Entomology 97(2): 213-221.

T.D.  2000.

Ecosystem Approach. Academic press, San

Schowalter, Insect Ecology: An

Diego.
Tezze, A.AA. and E.N. Botto. 2004. Effect of cold
storage on the of

biological  quality

Trichogramma nerudai  (Hymenoptera:
Trichogrammatidae).
11-16.

Ventura Garcia, P., E. Wajnberg, J. Pizzol and M.L.M.

2002.

parasitoid Trichogramma cordubensis: role of

Biological Control 30:

Oliveira. Diapause in the egg

temperature.  Journal of Insect Physiology
48: 349-355.
Zaslavski, V.A. and T.Y. Umarova. 1990.

Environmental and endogenous control of

diapause in  Trichogramma  species.
Entomophaga 35: 23-29.
Zhu, D., M. Zhang and L. Li. 1992. Study on

diapause and cold storage of Trichogramma
evanescens Westwood. Natural Enemies of
Insects 14(4): 173-186.

12



asnsias A LlnraIna9elaid1ugauig

Annual Growth Cycle of Geodorum recurvum (Roxb.) Alston

ARW g320lTENA” AUNWI §I55048101"7 Az SUUSIA BUNDH

Salisa Ruchivanichku/”, Chuntana Suwanthada"”and Ronnarong lntuputlz/

Abstract: The annual growth cycle of Geodorum recurvum (Roxb.) Alston was investigated. The result showed
that the plant was of deciduous type which stayed dormant from November to February of the consecutive year.
The plant resumed its growth by emerging a vegetative shoot from the base of the pseudobulb in March,
following shortly by inflorescence emergence. Flowering period included April to mid-May. Blooming lasted for 3

weeks. The plant continued to grow until October then the aerial parts began to die back.

Keywords: Geodorum recurvum, growth cycle
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Figure 1 Geodorum recurvum (Roxb.) Alston

A. inflorescence

B. pseudobulb
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Figure 2 lllustration showing an annual growth cycle of Geodorum recurvum (Roxb.) Alston
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Annual Growth Cycle of Calanthe cardioglossa Schltr.

91999500 gUnuN” uas AUNW1 gassausian’”’
Jaruwan Sukkasem” and Chuntana Suwanthada"”

Abstract: The annual growth cycle of Calanthe cardioglossa Schlitr. was studied from the plants grown in the
orchid collection plots at the Huai Hong Khrai Royal Development Study Centre, Doi Saket, Chiang Mai. It was
found that the plant was of deciduous type and undergone the dormant period throughout the dry season. The
growth and development of the plant in a year could be concluded as vegetative phase started in May and
ended in January of the consecutive year while reproductive phase started later in September but ended in the
same month as that of vegetative phase. Pseudobulb formation occurred in April. The plant entered dormancy

in February and resumed the growth in April.

Keywords: Calanthe cardioglossa Schltr., growth cycle
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Histological Study on /n Vitro Tuberization

of Pecteilis sagarikii Seidenf.

fswa wsaiaaTe " uas Anvla eamdrges
Theeraphon Phornsawatchai " and Pimchai Apavatjrut v

Abstract: Histological changes on in vitro tuberization of Pecteilis sagarikii Seidenf. seedlings were determined
by using paraffin embedding technique. Various stages of seedlings were used. It was found that after leaf
primordia occurred, the meristematic cells divided and grew into the opposite direction of its protocorm, then
extended straight down until it reached an optimal depth. Subsequently, the meristematic cells produced new
leaf primordia covering a meristem which will be a new bud for the next growing season. At the same time, the
lower part of the meristematic cells divided and continued to grow straight down to increase the tuber length

and tuber width until a complete tuber was obtained.

Keywords: Pecteilis sagarikii, tuberization, histological study, in vitro
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0.5 mm
T TrC——
0.5 mm

A B

Figure 1 Various stages of Pecteilis sagarikii observed under stereomicroscope at 20 weeks after seed sowing.
A) a swollen embryo (arrow) and a germinated embryo

B) a protocorm produced young shoot (arrow)

Figure 2 Pecteilis sagarikii showed various stages of seedlings in a culture

vessel at 20 weeks after seed sowing.
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I mm

Figure 3 Longitudinal section of Pecteilis sagarikii

seedling showed tuber primordia in early

stage of tuberization. LP = Leaf primordia;

TP = Tuber primordia; LS = Leaf sheath

I mm

Figure 4 Longitudinal section of Pecteilis sagarikii
seedling showing tuber primordia began to
grow downwards. LP = Leaf primordia;

TP = Tuber primordia; LS = Leaf sheath

Figure 5 Longitudinal section of Pecteilis sagarikii seedling showed tuber stalk extension and shoot bud

formation.

YL = Young leaf; LS = Leaf sheath; VT = Vascular tissue; TS = Tuber stalk; SB = Shoot bud;

LP = Leaf primordia; M = Meristem

A) tuber stalk extended straight down into an optimum depth

B) a magnified new shoot bud showing meristem covered with new leaf primordia
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Figure 6 Longitudinal section of Pecteilis sagarikii seedling by using freezing-

microtome showing tuber expansion. LS = Leaf sheath; P = Protocorm;
VT = Vascular tissue; TS = Tuber stalk; SB = Shoot bud; S = Stele

X de qo = ) o

N2 AENNA R RN ZAN A9B1Ad9Ea lTN1998N
1a9LNan n1ewmunrellsinaesy saudenig
WU Inkazn1saF1eeduassing ] 1eefug ey
- oo 4 .
netuneliNenlrresszaznanatawansgllann
N7TUABNNINNATUIUANINETINTNR TN DI TUaN N

Vv d‘ ai [ v v d'
aRALII2293TLLRYN 7 NI TTHANINLIARNT
uansglilannnisAneaivilduy anguazaony
anyI0i199NAn 49ULlsENauL89811NT LATANIN
NNENTNIBINFINZIALN T4 Rasmussen (1995)
NA199INTANEINIRERUITBININAABTEIZFN
mmné’qﬂﬁﬁu’luamwﬂ@ﬂ@mm@zﬁ'walﬁﬁﬁmm
nsiastyALInuazNIRmUI189R TR AN 7 e
s9pFandnluan na NI A Tnglannzagnaiaile
fnsdnenlugnmlasn @ esenaninliuareanis
Wanresadaazsing o fuudslunuaisnszsunig

o o o da doo X wad <
mmmuimwmumiummsw’lmn,mmvl,m B9 lun13ANEA
AL AR AN l Tunnsa¥aviansausnaasdu
daufianannualugninsanuiafndudeann
WNNZINA AL 22-32 dlmnif
- 4 X 4
nsAnEINITUag Rl agTeaiiatgaly

SENINNNIAT NI ATILINUAIF LB AUTIBNANNINE A

28

piaiinudn mea¥aasnidaiaistundsanniinnig
$% 1 v dl L% 1 = o a
aF9qaniiinluaeuuds e lvisudauilqaniinly
dauiinfanasssogiulrtuduluiauysaldusuld
lunrsduarziuaaiveairsanmeduinldlunig
wingiuTnlasely lussadannqaaniiniasanmi
F d a oaa o ey o om o
Waktlawsnyndeguisaadinaliaaniinianden
g s luianaiegaseduduaumisnllsla
e o davedo o 3 X oo 4,
pafuay ialiianindsa¥eliag luaiumlenvinely
anlslnpefunazaunsamsyiulnluwnnssall
1 Teaenpdesiudangnisniluszuuiioming
P gy * . Yo
fuludinaziasguiiuinauluggniadaly 165y
A1391911708 LN ENNEAN LA 18113 s 7 sa'l
douluscasianndanudiqaniiiniadinisausioasly
wWIRsaUNITivet lussALAMNAN NN TANAIAEY
o~ a0 I A A
qanudalugeutalusiduinaviaiuiietiaaslans
geandeazimunduganiiinaassenludaeialy
N B I R

ggniadall Netline liianafsaueluszduaiy
anmunzan 139msen LATATNITONUAS
anwwndand wanzanluszndnansindaaesin
Tugasaaunld sauiudasulndiaioAuiniu
NRIANTANUIZLTANAL ALNAMNANTRIAUNLIND



msAnEaiaEiadnenrasnsassianaalinu
UNBIFIASN UM NUABALN

FIANIFTINLIAFU N1FDBNIINUATNITNIRIUNT LA
atnanzanaell daluanmmaenuiademudnly
wAarEuTinsfafaeiuiaRuandneiy anaidl
mmammnmmﬁmmwﬂﬁuﬁmmﬁu@i@u@ﬁlwﬂﬂmj
atialnddauaztauviuiuie 19145 uansenvnsesing
walien AudifiiAna uilluaninessuanAazudi
LﬁmmLmvmﬂﬂﬂmumm@j@u?’i suvatagtlntlag
ﬂamaaummmL@@ml,mu‘llmu‘l,mvﬂ WINWAIANNAL
NTWNAA mumi‘wwummmmmmmmlﬂumm*nu
"Luwﬁmamqmwwnummemmmm‘lﬁﬂﬂmmu
Futnasiiat uite Wi AR i zandantsean
waznisaiiivingecaenlusdiefiunising
iz AumsNaEa i AlAINa 1N uAad sl dou
Tugeay mmmwmmimwmmLﬂumimmmuim
Lw'amiﬁmwnmmlumu@ €931 1AAT1ANNNNT
ﬂﬂmmmmmmmmg‘imm@uLmemmmmm
i'quﬁ‘umm‘u'qLsﬁm’mmﬂ@jumzﬁ’ﬁ@gﬂmmﬁq
Hafleresinludoniitassnerli e adfinauna
"L'vm&im'ﬁLsnm“luu?‘mm%'mﬁﬂ'lﬁmmmLﬁummu
anslresinaieanefan1siTan lussrdanswnsa
uazdwiultlunisasayiivingessenlvaluggnia
daly

a5

nsadraeiaassusntesdugaufisananie
nmaluganinvaanuia Lﬁm%wﬁqmmﬁm?jmﬁm
ﬂ@ﬁﬁlﬂ‘ﬂﬁ@%%‘i‘-}ﬁﬁ’]LﬁmluéﬂuLLfﬁ'ﬁ\iﬁ;N@%"N“gm
ﬁwLﬁmﬁq%uﬂ’mmmﬂqLsﬁm’mmmﬁmmﬁ%glﬁ
Lﬁmﬁ'@m?mﬂmmm faNiqanilaialinig
anytAU LAz TN N LA B NNININATUNTINT D51
daudvaefumssnaiusumisedtiinnesu uds
Wiy Tmadluunasaunssicet lussiuau@nd
anzanasai1aqasuilnlugauge i uieds
L“ﬁfaLﬁ'aL@?ﬂ;ﬂmﬂﬂ@m%wuﬂuﬂ@mé@ummﬁqﬁ'ﬂﬂ

nETnguadNag dauanstestanganasyiule

. S A s ave . P
saluluifsivaaieldiiaiaunnlunguazanonu
aunsziisliiananysnisely Tnsamnsousdunen

29

89013851992 1# 111 4 FYElY TITUMDUNIT
wasuwlasianuatigaiunsanulaluszndng 22-32

AUAINAIANBUNZNER
nnengsNlsznA

20UBLAD ARLLENNINIWE VNS 1
v i e o o oy
panliinatiiuls duillasunainnszanaans nlinng
atuayulunisAnm ARl

LANAITA9DY

Tona weadante. 2535, Tladeniavianasanizean
wazn1smunllsinaesuaeasaainuns
WMaedlsauw. Anednusine1d1dns
WnUudn, sanendedaelud, @ealuy.
160 11N,

Unans damy. 2541, nsANEIANEUITNNNANg U
AnenveandagliAuuneialuanaaudons
LAZINED, oyt FoyeynTn anan3en
WA NUNANALNBRAIANART, NTINNCL.
44 il

Unng Femny. 2542. miﬁﬂmqmmmﬁfmmmu
AMMFUNTINZINAALAZNTW AN AU B
saendasliAuAuTansuaTuedaaNATN.
ANYIUNUSINYIAIAATNUN T UT 7.
NUNINENREUNHATANANT, NFINN. 60 1T,

Yezya Huznsena. 2547. fladeiduasiansenias

AU FuseundaalfFuauians

(Habenaria rhodocheila Hance).
ANYVUNUTINYVATARTNUNL USRI
wanenaedeslvd, @ealud. 171w,

e Ymafmil. 2528. INANANINNGNHANERST.
NIATNINENANGATULASATIAANERT ATUE
AingrA1dansuazinAalulad
NAINENAEATAUATUNS IneaniTnnnil,

TImmnil. 213 uti.



AN5A5NBAT 24(1): 23-30 (2551)

Jaan wiauin. 2547, Jadeniinafaniseenuaznig
WwnsugeuendanliAuinnngaanian.
ANYIUNUSINYVATARTNUIL UT R

a o A 1 = 1 4
wAneNau@es v, @eslual. 123 wdn.
audul lnemes. 2544, ndaeldiflealne. duinaw
v %
LNULAZATY, NTUNN. 461 1.

Apavatjrut, P. and T. Phornsawatchai. 1995. A study
on Brachycorythis helferi (Rchb.F.) Summ.
seed germination and

development. The Fifth Asia Pacific Orchid

Conference Program and Abstracts. March

11-12, Fukuoka, Japan. O-12.

protocorm

1962. A revised

medium for rapid growth and bioassays

Murashige, T. and F. Skoog.

with tobacco tissue cultures. Physiologia Pl.
15: 473-497.

Rasmussen, H.N. 1995. Terrestrial Orchids: From
Seed to Mycotrophic Plant. Cambridge
University Press, Cambridge. 444 pp.

Seidenfaden, G. 1973. Contributions to the Orchid
Flora of Thailand V. Botanisk Tidsskrift 68:
41-95.

Vacin, E.F. and F.W. Went. 1949. Some pH Changes
in Nutrient Solutions. Bot. Gaz. 110: 605-
613.

30



ﬂqiﬂﬂﬂﬂﬁuéLLﬂﬂﬂﬂﬂﬁ ANV UBURATENRETN

Tuganwilaaaida

In Vitro Micropropagation of Stemona tuberosa Lour.

admh Tays wedgns wiayqses uasWing wnsasde”
Aphichat Chidburee", Phongyuth Nualbunruang"and Pitak Puttawarachai’

Abstract: The study has given a method for rapid multiplication of Stemona tuberosa Lour., the medicinal plant
that protects and kills insect worms. Multiple shoots were induced in vitro from shoot tip of S. tuberosa on MS
(1962) medium containing 2 mg/l BA. The stem nodal segments derived from in vitro grown shoots also gave
multiple shoots on the MS (1962) medium containing 4 mg/l BA and 1 mg/l NAA. The multiplication rate was
3.33 shoots per explant in 4 weeks. Rooting was achieved by transferring of the isolated shoot to MS (1962)
medium containing with NAA (1 mg/l). The rooted plant were planted in containers (Sand: Rice husk charcoal; 1
: 1) and acclimatized under greenhouse, with over 80% of plant surviving transplantation. The morphology of the

micropropagation plants was identical to the normal vegetatively propagated plants.

Keywords: Stemona tuberosa Lour., in vitro, micropropagation
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Figure 1 Effect of different type and concentration of cytokinin on number of shoots

per explant of S. fuberosa Lour. after culture initiation.

Table 1 Effect of type and concentration of plant growth regulators on in vitro shoot proliferation from

explants of S. tuberosa Lour. after four weeks of culture.

Concentration (mg/l) Height of shoot  No. of shoots per explant” No. of leaves per explant

BA NAA (cm)
1 4.4310.91 1.33%0.52° 1.3310.67
1 2 4.5810.79 1.7510.61° 1.00%0.00
4 3.4610.46 1.7520.33° 1.0020.00
1 3.8310.52 2.8310.17° 2
2 2 3.6710.44 1.33%0.03" -
4 2.4210.88 1.33%0.82° -
1 3.08%0.02 3.33%0.75° -
4 2 2.71%0.27 2.1710.14° -
4 3.29%0.51 1.8310.47° -
BA ns” ns ns
NAA ns ns ns
BA x NAA ns b ns
LSD, ns 1.30 ns
CV(%) 26.15 30.12 50.13

" Mean within a column followed by the same letters were not significantly different by MINITAB analysis using Least

Significant Difference test (LSD) at P=0.05

? _ = Not initiate of leave

¥ s = Not significant
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Table 2 The percentage of survival of S. tuberosa were grown in different of planting materials after

four weeks.
Treatment Percentage of survival”
Sand: Coconut husk :Rice husk charcoal (1:1:1) 60t12.81°
Sand: Loam: Rice husk charcoal (1:1: 1) 40t16.51°
Sand: Rice husk charcoal (1 : 1) 80t10.47°
LSD, s 19.48
CV(%) 30.46

" Mean within a column followed by the same letters were not significantly different by MINITAB analysis using Least

Significant Difference test (LSD) at P=0.05

(A)

BA (mg/l) 2

Figure 2 Shoot proliferation on type and concentration of S. tuberosa Lour. after four
weeks of culture (A) (Bar = 1 cm), Plantlets of S. tuberosa, 4 weeks after

transfer to sand and rice husk charcoal (B).

GEM Wndu 4 un/a. f9utu NAA - aoudadi 1 un/a.

$1uU 3.33 tansieTugI ndaaNAedlE 4 dila

nMsAnE BN ERUSAuauAaenly Lm%ﬂﬁ’]‘lﬁtﬁmqﬂmmﬁ’mﬁ'ﬂLgmuummi@m
anndaanide grunsadntnldanndauaasilane MS(1962) FAN NAA At 1 unJ/a. wdeann

HRAEATIALILL 8IUNIGAT MS  (1962) 7N BA  uwinnisfhasandgniidesiduinissennielsnlu
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d4 X d ce o e - g
MIHBIAILUDIMIIGAT MS (1962) TLAN BA AN wWefifusd uaridnwuznianiedningesian
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NSANEN LA INTENUDIINUN U LT A

Chromosome Investigation of Amazon Lily

(Eucharis grandiflora Planch. & Lind.)

Waenwssas Uanae’ uas aunul gassasim’’

Poungpang Buathong" and Chuntana Suwanthada””

Abstract: Root-tip preparation techniques for somatic chromosome investigation of Eucharis grandiflora Planch.
& Lind. were studied. The studies comprised of 1) root-tip sampling duration at from 7.30 am to 4.30 pm
2) pre-treatment duration in para-dichlorobenzene (PDB) of 6, 12, 24, 48 and 72 hour and 3) staining
duration in carbol fuchsin of 6, 12, 24, 48 and 72 hour. The results showed suitable technique of root-tip
preparation for chromosome investigation being sample taking at 9.30 am followed by fixation with PDB

treatment for 48 hours and staining with carbol fuchsin for 12 hours. Chromosome counts revealed 2n=68.

Keywords: Eucharis grandiflora, chromosome
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VDepartment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
*Huai Hong Khrai Royal Development Study Centre, Doi Saket, Chiang Mai 50220, Thailand
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Figure 1 Flowers of Eucharis grandiflora Planch. & Lind.

7.30 am 8.30 a.m.

2.30 3.30

Figure 2 Somatic chromosomes of root-tip cells collected at different durations of time.
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Figure 3 Somatic chromosomes of root-tip cells pre-treated at different durations of time.

48 hr 72 hr

Figure 4 Somatic chromosomes of root-tip cells stained at different durations of time.
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Figure 5 Somatic chromosomes of root-tip cells; 2n = 68.
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Effects of Ascorbic Acid on Browning
and Activity of Polyphenol Oxidase

on Postharvest Quality of Longan cv. Daw

Auaild nuta” uassusds Wusinuugy”

1/ . 1/
Sunsanee Kabbua and Tanachai Pankasemsuk

Abstract: The effects of ascorbic acid on postharvest quality of longan cv. Daw fruits was studied by soaking the
fruits in 1% ascorbic acid solution for O (control), 1, 5, 10, 20 and 30 minutes. Then the fruits were stored at 5 °C.
The result showed that the shelf-life of fruits, soaked in 1% ascorbic acid solution for 0, 1, 5, 10, 20 and 30
minutes, were 15, 21,21, 18, 15 and 15 days respectively. Longan fruits were soaked in 1% ascorbic acid
solution for 1 and 5 minutes had fresh weight loss, dry weight, polyphenol oxidase activity and exocarp

browning lower than the control. However, they had vitamin C and total phenolics contents higher than the control.

Keywords: Longan, ascorbic acid, browning
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K Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Figure 1 Dry weight of longan cv. Daw fruits
soaked in 1% ascorbic acid solution
for 0, 1, 5, 10, 20 and 30 minutes.
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Figure 2 Vitamin C contents of longan cv.
Daw fruits soaked in 1% ascorbic
acid solution for 0, 1, 5, 10, 20 and

30 minutes.
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Figure 3 Total soluble solid of longan cv.
Daw fruits soaked in 1% ascorbic
acid solution for 0, 1, 5, 10, 20 and

30 minutes.
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Figure 4 Polyphenol oxidase of longan cv.
Daw fruits soaked in 1% ascorbic
acid solution for 0, 1, 5, 10, 20 and

30 minutes.
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Figure 5 Total phenolic contents of longan cv.
Daw fruits soaked in 1% ascorbic
acid solution for 0, 1, 5, 10, 20 and
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Table 1 Fresh weight loss, dry weight and vitamin C contents of longan cv Daw fruits soaked in

1% ascorbic acid solution for 0, 1, 5, 10, 20 and 30 minutes storage 15 days.

Treatment Fresh weight loss" Dry weight Y Vitamin C contents”
(%) (%) (mg/100g fresh weight)

0 minutes 5.88 ab 80.23 a 98.64 ¢

1 minutes 5.52 cd 77.35d 114.35 a

5 minutes 5.36 d 78.27 cd 112.85 a

10 minutes 5.69 bc 78.80 bc 105.10 b

20 minutes 5.78 ab 79.83 ab 99.64 c

30 minutes 597 a 80.89 a 100.71 bc
LSD0.05 * * *
C.V. (%) 2.85 1.11 3.48

" The means in the same column followed by different letters were significant difference at P<0.05 by LSD

Table 2 Polyphenol oxidase activity, total phenolics contents and exocarp browning of longan cv.

Daw fruits soaked in 1% ascorbic acid solution for 0, 1, 5, 10, 20 and 30 minutes storage 15 days.

. 1/
Exocarp browning

Treatment Polyphenol oxidase Total phenolicscontents”
activity (unit)” (mg/g fresh weight) (score)
0 minute 7.38 a 040 c 225a
1 minute 577 ¢ 0.60 a 1.00 b
5 minutes 577 c 0.65 a 1.00 b
10 minutes 5.76 c 0.58 a 1.25b
20 minutes 6.67 b 048 b 225a
30 minutes 6.65b 0.50 b 225a
LSD0.05 * * *
C.V. (%) 2.06 9.64 24.49

" The means in the same column followed by different letters were significant difference at P<0.05 by LSD
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dainudanlden wadnlelunnnesadad
ShminuiaAendisduednsaiiesmaenszezinan
naffuFne uazflafuingaunn 15 Ju wudage
PALIAN nadnlefugluansazaneansaueanesinaaa
i 1% W 20 uaz 30 Wil SdwiinualAengs
Faitinandunaananuadnlefinegoy@einanmin
Widndanveetinminuie ity feia i
wlAeniingatu

PFannddmidud nsgoyidaFanainniiug
TRINARANANANMENIANNNINUTaseulaians
UM 1 ascorbic acid oxidase, polyphenol oxidase
WAz peroxidase (A34Uii, 2546; Burton, 1982) LAzl
ifAaINnszUaLNIsaandadusiaeg nsudnaanlely
ANTATANANIALAAADTLINANNENTY 1% WU 10, 20
uwaz 30 WM Mugndsiinnegoydedniug lsineann
TAAILAN el nsuddunuAuluialdaanana
Femaurile fevewanuadvin s nAnniug
anMa

U auesudaianundiazanemin1a 13
ANLANANNA e 19T Tad Ay eadALanedn
szeznanlunsutuaanlaluansazaransauagaaasiin
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reaudafomuniiazananinl LL@ZLﬁ@%H@@ﬂ’W?LﬁU
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S BunnaeudaiamuaiavateinlE T Aana
dntiee vt esanuAnsavdsnsiuifendansd]
n1amiela aedinnsldnnmnaiiiuansfeduly
nsrtnunsngla waztFunameandefiazaneminla
gasdnledanilvgAevinma Al Bunnme
arantrnldanas

Aanssuaaaiaulnl PPO. aasnadnlefiudlu
asazaransauagnasinamidiudu 1% dndnge
AYLAN Faiilesannnsaueanesinlddudanis
#nsuaesiavlnd PPO Taesinutindiiflu chelating
agent sazsnsnilaeaulavzasaeulal PPO Aa
NI UAS AN TR cupric ion (Cu™)
seqeilmsTli Aawi cuprous ion (Cu’) Faiflunis
fudfansvinauaeaeulmlnenss (Marshall et al.
2000) aAsdanalnanssnenlnianas AR
Pongsakul et al. (2006) Autuaslelugsnsazansnag
wadmasinANNd WL 1, 2.5, 5 WAZ 10 MM WLIHN
anunsadudaRanssuracenll PPO 1§ 27, 44, 54
uaz 100% Waifaufugeaiuny Wwieafy Soliva
et al. (2001) naaoduNaaviinilaiug Hass
#130za8NIALRAARTTNANIT DY 200 @aRa. WLN
Aanssnaeaerlad PPO anad 0.4% d@9unnsudua
anleluansazanensaueanasinaanududuy 1%
1411 20 waL 30 Wi analnnsininliiAansaanesia
wa4laseainvaavigad vnlindaradgode
permeability gauali L@uifﬁﬂﬁﬁ@ﬂiiu@a%u

Banngnstsyneuiiueatauadlefuglu
A178zANENTARBAABFINANNIENT W 1% WU 1, 5
WAz 10 WA g9NINTAAILIAN Seduiugiufansu
gaaieulas PPO ATAAN Fafunsutuadnlely
A178zANENTARBAABTINANNIENT W 1% WU 1, 5
1A% 10 17 SilsvAnBamlunisdudaianssuans
wwulasd PPO sinlieulasl PPO vindfAzany
astsznevitueadafluansdaduléven uazuognas
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3A9fa13 o-quinone IWhlasunduidiuans diphenol
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inldidsnsiiiBunnanslsznauiusaganingnaoun
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Postharvest Quality of Hydroponic Lettuce cv.

Green Oak Leaf

15uns ladiau’uaz ave yaeniess’
Warin Jaivisen”and Danai Boonyakia”

Abstract: Postharvest quality of lettuce leaves cv. Green Oak Leaf stored at various temperatures was studied.
Results showed that after storing the leaf for 2 days, conventional grown lettuce showed lower weight loss and
shorter storage life than hydroponic grown lettuce. The conventional grown lettuce had higher vitamin C than
the hydroponic grown lettuce, but total soluble solids, chlorophyll a, chlorophyll b, total chlorophyll and nitrate
content were not significant different from the hydroponic grown lettuce. Lettuce leaves that stored at ambient
temperature for 2 days showed the highest weight loss which was 4.86+1.63 %. Lettuce leaves stored at 0, 4
and 8 °C showed higher vitamin C than lettuce leaves which stored at ambient temperature, the vitamin C
content were 9.43+1.39, 9.59+2.04, 10.38+2.05 and 8.18+1.47 mg/100 g fresh weight, respectively. Lettuce
leaves stored at 4 °C showed the highest chlorophyll a, chlorophyll b and total chlorophyll contents which were
0.15+0.04, 0.07+0.02 and 0.22+0.06 mg/100 g fresh weight, respectively. However, storage temperature did not
show any affect on nitrate content.

Keywords: Lettuce, hydroponic, postharvest
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unAnga: mmnmmmmwmqmimummm@ﬂummmmuwuﬁmu‘tﬂﬁ@w afuinenilgnuniisingg W
e iusneu 2 fu ludnnavesiidgnlussuulnAsnsgodadningstiesndn uaztengmeaiuinmau
nirludnmevesdignluszunlalastniing venannifludnmevesignlussuudnAddn BannAmiudgands
”l'uﬁﬂﬂﬁmmuﬁﬂ@uniu@:uuiﬁim‘ﬂwﬁn@’ wiBanuaesuiaiomafiazaratiild unnnaeliladie U
aelsadi Psunaunaelsiadianun uazlsuansluimsm TfianuuanseiuetaldadnAnynieaisly
ﬁﬂmmmmﬁLﬁuﬁ*ﬂmﬁ@mmﬁﬁmﬁm?@mLﬁﬂﬁmﬁﬂmmnﬁ'@ﬂ A9 4.86+1.63 Llofifus A mFuiiunndmiiu
Foesludnmavenifusnn3fguugi 0, 4 uazs awnmadaa SAngendrludnmevesiiiuine1sd
QIUNYNTRY AD 9.43+1.39, 9.59+2.04, 10.38+2.05 UAY 8.18+1.47 HAANTN/100 nfiuingn sugsuly
fdnnnavesfiusneniiguugd 4 eveaaifaa SFuunselifladie Buimnselsflad uazifuin
ﬂ@ﬂiiﬂ@ﬁﬁwm@;aﬁ@m 7180.15:0.04, 0.07+0.02 uaz 0.22+0.06 AANTH/100 nfuniwinas masd BRIV
¥ lumaiuinmlidussensdnuamenfundumm

Adaty: dnniavian lalasindind nasnnsiiuiien

AN Asteraceae (Compositae) ﬁ%ﬂ%‘wmﬂmmfdﬁ

Lactuca sativa L. Anniaviaxdvnanaiug 1y Red

flaqifuiinisdgndnluscunlalasniindly  Coral, Red Oak, Green Oak, Bathavia, Butterhead
szsunadn lednmevesdludndlffusadlonly  uaz Green Cos 1ludu (Nyey, 2544) lufiafinen
mauandnsszutlalastnind iesannisdgndes vaanuilneaauaziszneauaiwas dsznaudas
Tilliuananasinauensd awnsopouANsInens  Aflulamee 1-2 waefiiud Tshiu 1-2 wefidus uas
uaziinsdantsnanansoaauaNanwadensne e 0.25 wefidud venannilfeiiiming uazdl
Thmnnzansanals Anldnannadauin gudis ATUAURRENTUALYT (antioxidant) MaNETTla TeazdL
dawinastiaue wazarnnsatgnlinnaggnia wga%mzﬁLﬁmmn%‘ﬁluﬂuﬁwﬁw 7 i1 lF1ene

u@nmnﬁﬁqﬁﬂﬁﬁmﬁmiw?tylﬁu‘llmﬂmmﬁq tlaaafaINuzIs (A mvv’m’mmmqumu?ﬁmﬁu
danalfanunsnfiuiaanananlé i (3], 2543) Anlulaseanisuuindndiaen, 2540) witdaideamn
Anviadalszusaan g ane lunneingas e (UNAA, fnnavemduian wdedns Lummﬂuu%ﬂu
2538) uazanilyuinisldansiadilaaiundndngine futlsznende¥asas 90 uanaNHuAIRINANTAL
(an5ni, 2544) Mmm:ﬁmaﬂgﬂﬁﬂmzuuﬂﬂﬁﬁ Lﬁmﬁﬁmmmimﬂ&ﬁLLmé”mmﬂ%‘wmh@q RIbRN

Ipandmneniuiadesing o wu anmgieniAway  nsgaydeniuaziiiaalisande (Anus, 2547) @9
ar oA ai ¥ = o 2 ! ! o 3 o [ 1 Z’/
Augnanldlunismazdgn ainlinadounan denalidegiiuineiuarnisaneaanuiaduag
anwnsodgnlinlugguun inldudanaeanuidn  daqiudslineudeyauidanaaiunisdjinnas
pa1m wenaniflaqiiupudenannn iliauluus  nisiuiiesuardradeyanuguludiugmnn
& da cadn . . . o - v =
arunfguandinldwiuewuansdiaiuld iy 2esinnavesidgnluszuulalasindnd uazdising
Tassa¥9aeddiu Bunmuansemg ssiuanufunse deananoiudulaifaafuatsieananeludn
Anglaimunzan Mligenndanislfudgeaunn Taslewizansdszneunonlumandaduansnanzids
o gy = L Ho qany a = ¢ X2 Ao - =
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B laduduey (Fien, 2547) dnniaventludni Annavanfilgnluszulalasning  Gadudaya
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Table 1 Storage life of lettuce cv. Green Oak Leaf stored at 0, 4, 8 °C and ambient temperature.

Treatment

Storage life (day)

Factor 1 : type of vegetable production

conventional 4.081+1.24°
hydroponic 7.08%2.18°
C.V. (%) 43.18
Factor 2 : Storange temperature
0 6.1712.14°
4 7.0012.97°
8 7.00%1.90°
ambient temperature 2.174+0.41°
C.V. (%) 37.07
Factor 1 *
Factor 2 *
Factor 1 x 2 *

al

ANGaNGA AB 0.15£0.04, 0.07+0.02 UAT 0.22+0.06

HaANFIA100 nFuTutinan MNAAL usigouuRn e

) b

Tumafusnenlduaseniaduwlansanadlu
maadludnniasen (11319 2) ludnnevesdign
lusruntnAggnmnsmelagandnludnniavesd
ﬂ@uﬂ‘lmxuuvla‘ﬁm‘ﬂwﬁnm’[%\i L FUAUNNADY
MAAUFNEN

Jq1508

= . o =

annsAnsnudludnnianesilgnly
svuvlalasnindilinisgoydetiuinasuinnd dng
dgnluszuuin® (9w 2)  weznisdgnidnlu
sruulalastniindiinaiasyiiulansa dnlésusig
Tulnsaudelidoud Ay lunisdadiunisasoduis
A= A & .
1097 Teluarsavanei i luszuuiisn lulnsauag)
TugtnNgansnsoin 14 i vinldnmaouun fu
89U WATNIAL (29805, 2546) Aevinligaydeninlidne

wsidengnsfiuinsuundn ludnniavenilgnlu
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Table 2 Physico—chemical quality of lettuce leaves cv. Green Oak Leaf stored at 0, 4, 8 °C and ambient temperature for 2 days.

Vitamin C

TSS

Weight loss” Chlorophyll a  Chlorophyll b Total Chlorophyll Nitrate
Storage life
Treatment
(%) (mg/100 g) (%) (mg/100 g) (mg/100 g) (mg/100 g) (mglkg) (day)
Factor 1 : type of vegetable production
conventional 3.49+1.43° 10.22+¢2.00"  2.50+0.24 0.12+0.04 0.06+0.02 0.18+0.06 215.52477.28 4.08+1.24°
hydroponic 4.32+1.22° 8.57+1.36°  2.32+0.26 0.20+0.03 0.06+0.02 0.18+0.04 186.43+42.83 7.08£2.18°
C.V. (%) 34.31 18.20 10.54 29.80 28.96 28.22 31.09 43.18
0 3.88+1.38" 9.43+1.39"  2.20+0.17°  0.110.01° 0.05+0.01° 0.16£0.02° 179.26+36.78 6.17+2.14°
4 3.15£1.04° 9.59+2.04™  2.43:0.24°  0.15:0.04° 0.07£0.02° 0.22+0.06° 188.03+43.23 7.00£2.97°
8 3.57+0.95° 10.38+2.05° 2.62+0.29°  0.12¢0.03°  0.06:0.02" 0.190.04° 235.83£72.15 7.00£1.90°
ambient 4.86+1.63" 8.18+1.47°  2.38:0.18"  0.10:0.03°  0.05:0.01" 0.16+0.05° 200.78+86.83 2.17+0.41°
temperature
C.V. (%) 33.19 18.81 9.69 26.13 23.65 24.12 31.44 37.07
Factor 1 * * ns ns ns ns ns *
Factor 2 * * * * * * ns *
Factor 1 x 2 ns ns ns ns ns ns ns *

Different letters in the same column denote significant differences at P = 0.05

* = significant, ns = non- significant

“

n

YR MRS UBTL

puUnM

o

b

SUSMMNEEBUYLUUNPERLBUIMUISLURNUMLUTEY

>

L

~

~

b
5

=4

meugn



ANTANTINEAT 24(1): 51-57 (2551)

Fnenludnnianexviewnu 6 Jungmuugia wudn lu
P 1

Anniavanveddnsanisgoydauaniin 1.91

o

o

e o A o Ay K |
wafidiud WauAugnmnivies dludnnianaviad
amsnsgryidannmiin 13.07 wefifius uaznisiiu
Snenfgnumigi 0 evrmadea i liludnniavaniie
Hannanandinguugi 10 esAEaldaa u
o Q; aa a a = 1
dnniavenflgnluszuunAiF A uTganda
ludnmanennilgnluszuulalasining Teenaazd

d . .
awptlasnanludnniaveniilgnluszuulalasin
findintsgoyidauieanannuanuaninndn’ly
o al a o RS =
mﬂmmu@wﬂ@ﬂiui ‘uuﬂﬂm M ANARNATNIT
mmmmmuumwumﬂmumm (an81A, 2528) Wh
UFunnaeeuderianuaiazanauals Uiunn
paalsade 1suntupanlsladd U3uunaalsiags
Ranue wariFuinlwnmlitanuunnaeiy @
PFurnlumsnuinuiedesauagiuniinueadn
WUGNIIN NITLUANTIH ANINUIARAN AYTHUNNI
@398 WazANNTNLAY (Gurses, 1983) Uszinalne
WuilsemanHunaswnndnnaaniaiuluassug i

a a A A Y ye 9

nazununaas AL Inaesia Weldiulumsnidnyl

v A aa o 9 = = 4
wanNaarTad tunen il unanluiie vive
wWasuulasliiflugaunsaanssielld Tauasinasie
dffsenislasuudassng o lunszuaunisiile
Wuldpndnd vnlrldinanisazanaaslumemly
NARNA (AN, 2547) WATLASSNNNANITNUN NS DN
Aunnsazanlimameng wziaailugadudmiu
Asnnanuaadewlad lumnm- s daeulniiay
ala £ A 1 o dl = 1 dl =
HAanssudraensalivinauiilengaylunia
(Maynard and Barker, 1972) AAAARBINLNIINAAD
289 Burns et al. (2004) Tawudn lugasng fawiie i
Pnnullelulnsauiniuaoiudesnis dnnianauas
avanlumamnluiunasly Tnsaziinnsazanlumm
IHALAIRINAARTBN AAINAIUTE NN AvaNLE91T
was Tudaenguunanisaran lumsmiaay 1iesain
fnanaasoyiulinresiedias Weameauiudmsnig

56

gl hunmmazindanuuasdaslunisnaeuglu
¥ 2 \ a o
wnliag lugdulnsiau GeiluasaSuuuan@nii
Winanana delulszmadanguliinistionund lu
fpfeudinniaenndsannaivnesAs L Funnll
wanlaiifin 3,000 dausiadu uazlugguuiaaasdl
Funnulumm i 4,500 d9usednu (Tosun  and
Ustun, 2004) wanannidBanaslumsndsauatfiuany
= a Ao v o A

wsite QgnIaLgn uazaiinvesielulnsaun v

drusuludnnianeuniiuinend
gounniiesinisgoidauiminanuinfigaiiie

= o =3 o yd‘ a aI d‘

wWhtumeuduniaiuinelingumngiian  Wesann
o o @ A Y o Naa \
Anuazna infiunenuudadnsiidinagdinisungla
AADANAN AN I HARNARANANINE (A39UH, 2544)
famuﬂmLﬂuﬂ@@ﬂwmﬂmmmwummaﬂmmwmm
ARNAVEINTLRLIREN sm@mmumwmﬂ tinang
MafLsnETeaaRsalAanuLE Y (Lipton, 1987)
wsznn i ludnniaventensinisuialanay
NIZLAUNNIHINLEATHE e luadiinaulig
A% demannIIunuazNIgN ENAe uananildedas
andRgINITANLIILAZ NI M 8BqRUVTEE 1S
7 (HBeuazati, 2548) T9ARAAREITLNITANHITE
Jacxsens et al. (2002) Wmﬁm?mmﬂm%mmmu
mfﬁqmmmmmmwmmmm lasanninlenam
ﬂqiw?tyLmuimmmﬂmummmm L
Pseudomonas  spp. BailulTaaL s aeIn1sLds
AR NAAILINENAANAT WA

GEM

1 ludnmasenfitgnlussuylalasniingd
mqmuﬁuﬁ*ﬂmiﬁmundﬂuﬁﬂﬂwmmu‘ﬁ'ﬂgﬂlu
szuuLng

2 szuumanARinLazg AT luneiy
SnenRuasenisgedeinuiin Bunninniud s
amsnismnglarasludinniaves wslddnasiasFuo
Tman



AMAWUAIMSII LNz TasinnM AN WugnIulanan

Nlgnluszuulalasiniing

LANAITANDY

pnsznusLsN A aiReaiuEnlulasansyin
And1daa. 2540. NWAassddn 108.
yatstnlosntszmalnouazlasenisdniad
Aulw, ngamne. 516 wtin,

AR Aawatia. 2544, d@esananuazmatulagvas
mafudeadnuazuald.  dniniad
NWINENALUNEAIAIART, NTINNL. 396 U,

Aty Yoseiiash uartien Fauntluud. 2548. n1s
ﬂﬁﬁﬁmwéﬁmuﬁuL'ﬁ'mﬁmm:miﬁ.
Aninfsilaneualng, ngamns, 236 wii.

Aien nasadnu. 2547. Matgnivalaglald@u: wdnnis
AAN13 NM9UAR wazmAluladn sNAmLT
genalulseinalne. sssuindnisiiad,
SIS, 724 Wi,

ndad Wanwatasnsed. 2534, Ugnivalaelaildau.
WINUNNNIANA, NN, 127 widn.

uNAA LFaULAARTY. 2538. nasdgnivaliAu.
&, NN, 100 nein.

Anus loenara. 2547, malulatinnsndandn (szuy
aaulad). unasdaya:

http://mwww.mju.ac.th/fac-agr/hort/vegetable/

(26 FuAN 2547).

Nty Aynad. 2544, nsdgnivateelildniu:  gnns

a v q a
o a s

dualudszimalng. wiyFgnasiiag,
NN, 90 nein.

eems 4. 2530, d3sAnemdan sTueniaaa.
medgmaluladndenisiuiien Ay
AAINTTNUATHAFIUNTTNNEAT. AD1TU
walulagnainemsudls, @eglud. 312wl

eagws Taanani. 2546. 51621919 G. A1INRNW
NWMVENAEINHATAVART. NPUNN. 424 T,

ANBTA NI, 2528. dssananuazimatuladndanis
Fudendnuasuall. Tafaiauddaaia
WATRNOUINNTINEATUMITIR,  1ATU N
364 1.

57

o

8150w Be81mu. 2544, natlgnivalaela 1A, sy
Tfﬁm@?ﬂ;m?ﬂﬁm?ﬁ AT, WATITANN. 128
i,

Burns, I.G., A. Lee and A.J. Escobar-Gutierrez. 2004.
Nitrate accumulation in protected lettuce.
Acta Hort. 633: 271-278 .

Claypool, L.L. and R.M. Keefer. 1942. A Colorimetric
method for CO, determination in respiration
studies. Proc. Amer. Soc. Hort. Sci. 40: 177-186.

Gurses, 0.L.1983. Cayda nitrat miktarlari ve saglik
acisindan irdelenmesi. Gida 8: 275-278.

Jacxsens, L., F. Devlieghere and J. Debevere. 2002.
Temperature dependence of shelf-life as
affected by microbial proliferation and

sensory quality of equilibrium modified

atmosphere packaged fresh produce.
Postharvest Biology and Technology 26:
59-73.

Lipton, W.J. 1987. Senescence of leafly vegetable.
HortScience 22: 854-859.

Maynard, D.N. and A.V. Barker. 1972. Nitrate content
of vegetable crops. HortScience 7(3): 224-226.

McDougall, S. 2006. Location and agronomic
influences on shelf-life in cos and iceberg
lettce.National Vegetable Industry Centre
Newsletter 25: 1-2.

Tosun, |. and N.S. Ustun. 2004. Nitrate content of

lettuce grow in the greenhouse. Bulletin of

Environmental ~ Contamination and
Toxicology 72: 109-113.
Smith, L. 1995. Calculations for Research

Experiments Using Stored Fruit. Volume I.
Queensland Department of Postharvest
Industries Horticulture Group, Hamilton,
Queensland, Australia. 34 pp.

Whitham, F.H., D.F. Blaydes and R.M. Devin. 1971.
Experiments
Nostrand Reinhold, New York. 245 pp.

in Plant Physiology. Van



N5 ldANANAREIARIMNSINaLSULgInanAn
WAZAMNTNUDIANARUIH:

1. §2ULNTITHAR LUAIUIALT 9 LU N

Use of Nutrient Balance for Improving Fruit Yield and Quality of
Tangerine (Citrus reticulata Blanco) cv. Sainampueng:

1. Production Systems in Chiang Mai Province

N34 Aunsaans” uas siade sauman

Pavinee Chanvichit " and Tavatchai Radanachaless "

Abstract: Chiang Mai is currently considered to be the largest producer of tangerine cv. Sainampueng in
Thailand, particularly in Chai Prakan-Fang-Mae Ai valley, where Fang is the production center of these three
districts. The objectives of this study were data collection and analysis of tangerine production systems at Fang.
In order to gain the understanding, field survey and structured interview were taken from 50 farmers, at 7 out of
8 sub-districts of Fang district by using the open-ended questionnaire. All randomly selected orchards were
cultivated on soil group number 59. The studied duration was March 2006 — March 2007. Findings of this study
were as follows:- the main agro-ecosystems for tangerine were on the gentle hill slopes as well as the upper
terrace; there were seven previous crops found before the cultivation of tangerine but lychee was greatly
important (32.9%); most growers (80.3%) held full land ownership certificate; they possessed a single farm and
the majority (88.7%) had small ones; Sainampueng was the common (93.4%) cultivar which was generally
(94.4%) propagated by air layering method; the majority of trees (82.8%) were at2 — 5 years of age and most of
them were already productive; tangerine trees were predominantly (69.0%) planted in a single row on the raised
bed system with a close spacing of 4 m x 4 m; most farmers (85.4%) Irrigated their trees by mini sprinkler and
source of water came from rainfall harvesting reservoir (84.7%); growers implemented organic, organic-
chemical, and chemical fertilizers of 17 different formulas; the preferred fertilizer grade 15-15-15 was applied to
trees at vegetative and fruit development, while 0-13-21 at flower development and 13-13-21 at pre-harvesting
stages; the decision on fertilizer and pesticide purchasing was made mostly on the basis of self experience
while the other source of knowledge was also obtainable; most orchards (71.0%) sold their produce through

traders without any fruit grading.

Y AR NI AMTINERIANERS NunanendeTelud A, @uelud 50200
K Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Preceding crops found before tangerine cultivation in Fang district, Chiang Mai.

Preceding crop Percentage
Lychee 32.9
Shallot and garlic 271
Rice 12.9
Longan 11.8
Vegetables 4.7
Mango 3.5
Denuded forest 71

Total 100.0

Table 2 Land ownership certificate of tangerine growers in Fang district, Chiang Mai.

Land ownership certificate Percentage
Land Title deed 49.3
Sor Por Kor 4-01 24.0
Sor Tor Gor 4.2
Nor Sor 3 Gor 2.8
No land certificate 19.7
Total 100.0
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Table 3 Cultivars of tangerine grown in Fang district, Chiang Mai.

Tangerine cultivar Percentage
Sainampueng 93.4
Sithong or Pillthong 53
Freemont 1.3

Total 100.0
Table 4 Tree age of tangerine in Fang district, Chiang Mai.

Age Percentage
<1 4.9

1 4.9

2 12.4

3 284

4 17.3

5 24.7

6 5.0

7 1.2

8 1.2
Total 100
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Table 5 Planting methods of tangerine in Fang district, Chiang Mai.

Planting method Percentage
Raised bed 69.0
Ridge 28.2
Contour & terrace 2.8

Total 100.0

Table 6 Tree spacing of tangerine in Fang district, Chiang Mai.
Tree spacing (m x m) Percentage

3x3 25
3x4 8.9
3x6 3.8
4x4 17.7
4x5 6.3
4x6 51
5x3 15.2
5x35 114
5x4 13.9
6x4 3.8
others 1.4
Total 100.0
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Table 7 Irrigation systems of tangerine orchard in Fang district, Chiang Mai.

Irrigation system Percentage
Mini sprinkler 85.4
Hose 12.0
Furrow 1.3
Drip 1.3

Total 100.0

Table 8 Source of irrigation water for tangerine orchard in Fang district, Chiang Mai.

Source of irrigation water Percentage
Rainfall harvesting reservoir 84.7
River and water way 12.5
Water supply from Hill 14
Artesian well 1.4

Total 100.0
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Table 9 Formula and quantity of fertilizer applied in tangerine at different stages in Fang district, Chiang Mai.

Stage Fertilizer formula Quantity (kg/tree) Percentage
Vegetative 15-15-15 02-05 19.6
25-7-7 0.5-1 11.5
16-16-16 0.5 4.8
46-0-0 0.5-1 48
15-0-0 0.5-1 1.9
25-5-5 0.3 0.5
Flower development 0-13-21 1 1.9
0-9-20 0.5 0.5
0-20-0 0.8 0.5
Fruit development 15-15-15 0.5-1 19.6
16-16-16 0.5-1 8.6
8-24-24 1 3.8
13-21-0 0.5 1.9
24-4-24 0.5 1.9
15-0-14 0.5-1 14
19-19-19 1 0.5
Pre-harvest 13-13-21 05-1 12.0
8-8-24 0.3 -1 3.3
0-0-60 0.2 1.0
Total - - 100.0

Table 10 Source of knowledge gained by tangerine growers in Fang district, Chiang Mai.

Source of knowledge Percentage

Self experience 28.7
Neighbors 22.8
Pesticide shops 17.7
Chemical agent or Salesman 11.0
Publications 10.3
Radio and Television 7.3
Local extension officer 2.2

Total 100.0
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Table 11 Market flow of tangerine produce in Fang district, Chiang Mai.

Direction Percentage
Through traders 71.0
Self-marketing 22.6
Citrus waxing house 6.4
Total 100.0
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Effects of Training Pattern and Potassium Chlorate

on Quality and Yield of Longan

o 1/ a J a a 1,2/
VTNAUT ANTAHIT  LUAL ’s?ﬁ“lJ‘Vlﬁ‘ uad’rmzy@m

Warangkhana Chaksan" and Surin Nilsamranchit”?

Abstract: The study on 4-training patterns for the 5-year-old longan tree cv. Daw since the date of planting was
designed on the common practice (6x6 m), vase-shaped type (6x6 m), hedgerow type (2x4 m) and round-
shaped type (3x4 m). All of the trees were forced for flowering by soil drench KCIO, at 100 g/tree at
Hariphunchai Longan Study and Development Centre, Lum Phun Province. This experiment was designed to
completely randomized design and conducted during December 2005 — November 2006. The results showed
that the number of inflorescence of the common practice had much more than the other patterns and the yield
was 26.87 kg/tree. The training of the hedgerow type gave the maximum vyield of fruit weight per unit area (Rai),
weight per tree was 17.63 kg. The ratio of fruit size graded into AA:A:B:C on the hedgerow type which showed
the bigger fruit size more than the other patterns. However, the fruit qualities were no significant difference
between the training.

The analysis of total nonstructural carbohydrates, total sugars and reducing sugars in shoots and
leaves of the different training patterns showed similarly increasing in the first week to the third week after treated
by KCIO, and decreased in the forth week at flower emergence stage. However, these analyses in stem apices

were the least in fifth week and increasing in sixth week.

Keywords: Longan (Dimocarpus longan Lour.), training, potassium chlorate, fruit quality, total nonstructural

carbohydrates

"madtiNganu Anzinemarnans sinaneandedeslud /. Fesluad 50200

“gudAneuasiananlevinde Ansinemsanans swianendededud 4. amu 51130

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

2Hariphunchai Longan Study and Development Centre, Faculty of Agriculture, Chiang Mai University, Lum Phun 51130, Thailand.

71



ANTANTINEAT 24(1): 71-80 (2551)

UNARED: NIANHINIIAANIE 4 JUuLL Ag Lmuﬁ%%iﬂ@zmﬂqﬂ 6x6 AT LULNTUANUITEIZLQN 6X6 AT
WLLSTLLTATEeIzLgn 2x4 WRe LL@zLL‘U‘uﬁm?ﬁz%m@umwjmw:ﬂgn 3x4 wmg Auduanleiugnaangy 51 lae
MauEMIeaesuLLdNaNy 0l uastisAuniseanmensaninunaidiannaeisnin iniemuludng 100 niuse
i TuulasnnassaesgudAnsuazWmuian lavdnnde a.81yu iudeyassudnamauiuanan 2548 da
woAAMEL 2549 nudduRldFuMeTamssuiLy AT lfsuaugenenunndfuR damsedununa uaslina
LanTI LA Ksedunnniignite 26,67 Alaniu anusfdufiliFunssanssdunnsznielfuanAmnsiaiy 17.63
ﬁT@ﬂﬁ*m'@ﬁu L inaNARFeLNE AR (5) m%m Adndauaueua AA 1 A 1 B : C ﬁﬁmmmwm&imnﬂdﬂ
nﬁmﬁ@uj LLm”LqummLLmﬁmmmammmmmwmmnmuwimummmmammmum\i I

ammseziinuaiilaeeni il ldlasaie Bunaieg uasimaiandessen wazly
”lwm\m@uﬂw@ﬂﬂmﬂmmmu‘w"lm‘umi@mm\mw,mumq I fnaanuuasiiluinueaieni ‘Emﬂummw
Fausdsiusnauiedlania 3 wisanmsldans mnuu@m@ﬂumﬂmw 4 luszagfifinisunsgenan dauns
AprziBumniiulansililslanad Bunashma uasihmeiantaeddimeanamdeanlians uaz
@mmr&'ﬁzﬂ;mhﬁﬂmﬁﬁ 5 annuiina g 6

a

AdnAtY: anle (Dimocarpus longan Lour.) NM33anaesi Tnunaieumaalsn Anunmea iuiaanslulamsni

i ldlms9a3a
o o [~3 o al v al QI 1 1
AU Wan asnnssmnanazaanldinisunnieludasing
ANNANE FBNIIAALFNTULLFNG ] Wugae iUl
aladadulduansfeunazidunani n3aF9anslaenszuNuNdLATZIALaa lANNaIL

prwdnAaAssgiaresnamie mamandls  Snianszatevedusenielunsaalviafauazannia
pusssiTRasiitymnseenaanuaznsionalsl  newldE fnnseenaenuiniu Mnandngauazd
asiiaue Tuilaqiiudinsldinunaaunasisndniin ADMNIWA (Hudson, 1972) Anvailuasiaa gz
Waleeenneniluuazuenngld Tagdanasld neludu nananildaedannmuauazsasnangy
a191sznauPaawmLnAuan laa u1sani levane s FU TN IF LA (57, 2544) NNIFATNANSS
Toun masaliniediu manuliniely waznsdadn  WaAsdnasienssyiAulazedlasaiesii uaznis
AP (WU WATARLY, 2547) asngleAmINNITHER aanAanFALaluFI TN TaL N iinumIneg
anledafidednindnuanaisznis Wy nsnaLAaU ﬂ@gz’iﬁiﬂiﬁm@mamﬁﬁ@mmwﬁmevlﬁ%w@mmmuﬁ

s o PN > PP =
wranulumafuneanandsansuaalugnieny  geau
Y oA o Ao X A Ao v X= oy o
NN naaRsudeeruin wasidndouseaiuily Tunnaideaieiiaaldd@nsnisdngtluuumss
neanniiy AliazaanlunisUfuiFenn niedanss  siuuuusing o Aususnleiugnescusssazzulgn
% £% o v 1 d’l = ai v a v d‘d 1
Fuldnasunsainlivanegiuuy iuw uuuideseen  auddluszazisiuasnsneannenfnuald NEnase

. . da S oy yx ey
NAN WLULNIUATY uunsaunas eluudazgiuuny Asnnaauazaandni lady 15 iduuanadlunig
HaonmnnzaniuNTusazefin nasUfuiniaes  dfjdfeunielusasinlfazmnunniuiasanusany
N = e = 2 aa v o v 90 o
negn an g ALszinAiuansneiu sandianisdgn Tunisdimenldandas anunsodudeyalildlu
& @ o _ad < v q v = ,
wwussnudadudnismaiidfauaunssiulifiawn . nsfnusellluewan

72



uaasgluuunssuuazlnunaidannaaisn

ARAMMNINULASNANAAR L

L4 aa
adnsaluaglsnsg

TNTUNUNIINARBILL UG NANY 0L

Usznaudan 4 nesads & 591 7 oz 1 Fu ieAnm
quununiedanasii 4 gluuy 2995uA oAU ne
Faurszez Lmﬂmﬂ@’mmmu Ao uunAziialdlag
Uaeslifuatoymussuifineiaustsiadnies
szeizilgn 6x6 iwms Fanenslunsaueanivgan
uuunsaianuliszavilgn 6x6 W Antaananseen
”Lﬁﬁ’uﬁﬁﬁﬂwmuﬂmﬂmqmwjm WUUTEUUTATEEY
Ugn 2x4 wms AneansuLunsanyianaiuiazsin
Adudneisstyszminaunteen widdes e ey
iwdwﬁumuﬁﬂugﬂmeﬁm;ﬁ LAZULLIFARUsEL
naensiuldevezilgn 3x4  wms faedsnnadindau
ﬂmﬂﬁﬁ@um\ﬂvﬁm@n (mwﬁ' 1) aunsvaduanly
a1y 5 JanfsAuniseannen Tuheusuanan 2548
Ao8ABN19910 INUN AT ENAABLIANINAUERTT 100
nfusesiu TuulamasesrasgudAnsuaswmun
anlevisnoude sivaenn a.0ulds a.au 1nis
Wiudeyaseudnuneusuanan 2548 D woAAN LW
2549

ﬂ’]ﬁ‘ﬁ/uﬁﬂ‘il"ﬂwu@g/\‘iLLI?iﬁ‘::ﬂ::ﬂ’)i‘ﬂﬂﬂm@fﬂ:ﬂﬂ
usetsfimandiaesiBunaensiulansni il
Tm\mmq (total nonstructural Carbohydrates TNC)
anauinmna (total sugars, TS) uastmEIAID
RS) Tnaldiinisamsziines
Nelson’s reducing sugar procedure (AOAC, 1990)
Tneninanueaneeniflusen i uazly naudanisls

(reducing sugars,

INUNAT N ARDLINAUNTLIIFUTNTUNITRAaNa8N
Nudaiufayainuandenansasu LloNaRmw
s A< & o dvy o« .
WnnauAuneanan lfuAnwanninga 11
WINTNHA LEUENAUENANKA TUIANAR AU
e war Ysnnnresudanazaatinld wanainsiuls
AN TN AN AR 2 IS INDA LA Z T N ARB LN
uazFunuNIINanaINNIsU RN gL wuL s

aa o 1 a’ o al' v =2
ardasnisdaudanaantanldlunisAneiniu
9EALIDEIATN9FI

73

HANITNAARN LL’&%%’Q’]iﬂj

ANEANITANHINIIA AT uL LN a1l
FANNIINIDAN | AR wULREVa L wuLmsuAanii wuy
FTULTA UATLULFAAFUIALNTINN Tmmrﬁﬂﬁﬁqﬁu
NN22ANABNALAINITIATWLN AT HINARDLIANIF L
#7371 100 NFUFABAY WUINFALA MFFUNNIIAN TS LU
il o . e , o A
A lURawautenan Windu 165 148 TaNinndFun
1AFun1sdanseAuuuuauet el Tad Ay 19an s

d oo Awse e X
(A13199 1) FURlFFUN19fmALFaRelLNTINAEH Juune
, \ = 2 X A ,
naannluiny ga1eAe 4.30 wAg AsNuNsaumsanaly
AaNAABNAINLAEEANIN AR LFFIN193ANe
FULULITUUTANANUIUT2ABNTB9AINT WANLINEIR
A30BNABNNINNTNFUNTANTIFAULLLNTUATY LAY
o , aAa X v o v a o ' o
HauutenaniinewlnA R e LA UN A LALLLFR
Ausaunaanil WNaaenAAeIRLINENIuLed TUnT
wazfinen (2546) NAn lusuanle Weangld 3 1
WUINFUA TN IFALAIALUTEUUT AN AU UT D
ABNNINNIIFUAFALFAINILUUNTIBAT LT WA Y
HR9aNNNIIF ALASTN N AR aN1974519IATeRE190a Y
naasAninesdy WAsnsdausetauLLTTLLTa
Tnafndutlatsfaenizivusesntulnldsui
AYNAARAE 1.54 AT waneAudelinnsiastyu
aanlamudnd nsdausan@aiiduniInszgunig
WwsyrasmdeinliiRanwawidavlaneindseasin
= oo \ a [y A ] o
AsianuautenenLazAnNa AN iWanBauineuiuy
Funfndusaunsanuinisdafisaanluaiunis
Taasay vinldnanuanTuddawIuNn wignanin
AR luAuld Reinasanisazana1is il
AlERNseannan laLas 49UN196AWFAILLILINGS

e 224 L o
wariuiiu Aseginuuunsanngnaneanty Tnalals
gnnsesulifinisiadnyresiainiatsaeniiuun
=< 3| dgl/ ei 1 2 o v al
nauny audunisaniunaaamns s uul v 1l
pwislunnaieseniundnuazldnanananaa
et Na A UN e lF NI ARLENIUANARH
NIA AA A1 B C nudnsiungnlunuuszunde
WHaNNAnda11299UIANTA AA 1N LazlFHaTuIn
Y dy de N,
1N9m C e unuenAunfnusaluiuLaavialy 1o



ANTANTINEAT 24(1): 71-80 (2551)

C

Figure 1 Longan trees were trained in various patterns.

A) common practice, B) vase-shaped type, C) hedgerow type, D) round-shaped type
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Table 1 Effects of training pattern on quality and yield of longan.

Number of Fruit weight Ratio of fruit size (%)1/
Treatment inflorescence per tree” per tree”
(kg)
AA A B C
Common practice 165 a 26.87 a 16.77 b 26.76 ns 27.52 ns 28.95 a
Vase-shaped 96 b 1440 b 20.08 b 30.18 28.85 20.89 b
Hedgerow 106 b 17.63 b 2513 a 29.34 26.21 19.32 b
Round-shaped 103 b 16.95 b 21.01 ab 30.11 27.61 21.26 b

"Means within the same column followed by different letter differ significantly at P < 0.05 by LSD.

ns = non significant.

Table 2 Cost and income per area in production of longan through training pattern.

Number of tree Fruit weight per rai Cost per rai 7 Income per rai z
Treatment v
per rai ( kg) (Baht) (Baht)
Common practice 44 1,194 4,697 5,069
Vase-shaped 44 640 2,505 3,133
Hedgerow 200 3,526 8,961 19,344
Round-shaped 133 2,260 6,496 10,788
"1 rai = 1600 m”

? calculation based on longan yield and price in 2006
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Figure 2 Content of total nonstructural carbohydrates, total sugars and reducing

sugars in shoots of longan before flowering six weeks after treated with KCIO,,
P <0.05.
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Figure 3 Content of total nonstructural carbohydrates, total sugars and reducing

sugars in leaves of longan before flowering six weeks after treated with KCIO,,

P < 0.05.
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Figure 4 Content of total nonstructural carbohydrates, total sugars and reducing

sugars in stem apices of longan before flowering six weeks after treated with

KCIO,, P <0.05.
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