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Abstract

Red Kwao Krua phenological cycle was examined every 15 days at Wangnumkeaw district, Nakhon
Ratchasima from mid March 2004 to mid March 2005. Ten plants were selected to collect data.
New stems and new leaves were flushed (100%) in early June. The changing in 1 unit of maximum
temperature and rainfall from 32.93°C and 0 mm/day caused the changed in new stems and new leaves
appearance by 9.98% and 12.52% respectively. Old leaves reached 100% in late September.
Falling leaves reached 100% in early November. The changing in 1 unit of minimum temperature
and relative humidity from 20.62°C and 89.87% caused the changed in leaves falling 22.40% and
5.49% respectively. Red Kwao Krua flowered 100% in late February. The changing in 1 unit of
maximum-minimum temperature and relative humidity from 31.91°C, 19.02°C, and 79.13% caused the
changed in flowering 10.36 %, 8.94%, and 3.83% respectively. Podding reached 100% in mid March.
The changing in 1 unit of maximum temperature from 30.94°C caused the changed in podding
8.31%. Using RAPD technique with 27 clones from Nakhon Ratchasima, Kalasin and Sakonnakhon
with 40 primers, 693 positions were detected. The dendrogram showed 75 - 97% genetic relatedness
among clones. Which fell in to five groups. These groups were in line with their sources. Botanical
characteristics were related to seven DNA pair but could not be used to classify the differences among
clones.

Keywords: Red Kwao Krua, phenological cycle, clones, RAPD, dendrogram, genetic relatedness
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Figure 1. Red Kwao Krua phenological cycle
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Table 1. The correlation between percentage of phenological cycle of Red Kwao Krua
and maximum and minimum temperature (°C), relative humidity (%) and rainfall
(mm/day) and r? of multiple linear regression

Climatic data % new stems % old % leaves % %
(average ever and new leaves  leaves falling flowering podding
15 days)
Maximum temperature (°C) 0.418" -0.331° 0.774 0.177" 0.390°
Minimum temperature ("C) 0.356" 0.290™  -0.878" -0.481™ -0.070m
Relative humidity (%) 0.166" 0.416 -0.936™ -0.244ns -0.174™
Rainfall (mm/day) 0.517" 0320  -0.914" -0.490™ -0.163™
r’ 0.54" 0.325™ 099" 0.534" 0.278"

ns

not significant
significant at 0.05 levels of probability
= significant at 0.01 levels of probability
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Figure 2. Microclimatic data
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Figure 3. Dendrogram of 27 clones of Red Kwao Krua




126

a ~ ° A v 4 A
ﬂ'lﬁLﬂimiuiﬂﬂﬂlm&’ﬂﬁiﬂ!!’uﬂlﬂﬁmmﬂﬂjﬂmif)\iiﬂ!ﬁf]mﬂiﬂiﬁlﬂﬂ

VA Ay Yy v v o
ngui 3 1 5 Au Usznoudieduainiania
UATIIVAVT AD N1 N2 N3 N4 11ay N5 auil N4
I A o a o ~
uaz N5 1fluduniseauanulndgatuinniga
5 < Vg y
a9 97 Wonidud el 1ddluduninan
Fuonazduuuiaeddy Tuvauendun N1 3
ANUUANAININAUDY 9 WINTgA
U z:' = Y v Y @ o
ngun 4 1 5 du szneudieduainiania
UATIIFANT AD N6 N7 N8 N9 tiag N10 duinil
52 ﬂmamiﬂa%ﬂﬂumnmﬂﬂa N7 1ag N8 @
5281 95 1losiFua
VA Ay Yy v v o
ngun 51 6 Au Usznoudieduainiaia
AnNAUAT ﬂa SK1 SK2 SK3 SK4 SK5 uaz SK6
mucluﬂauuuﬂ'smslﬂaﬂfﬂﬂum LAl 96 - 85
WosiFud uadu SK5 taz SK6 tanulndranu

]
=

A o sl
WINNFANTEAU 96 Lﬂ@ilcﬁu@

a

A A J '
i]1ﬂﬂTiV]!L‘]JQﬂ’JTJ!ﬂ'i@LLﬂQ?J@ﬂL‘]Ju 5Ny

o

= v Jdao oA A a a
b llW”Ll'ﬁﬂ°ULLWaﬁﬂﬂﬁ]’n!ﬂiﬂllﬂﬁmiﬂll@ﬂIﬂ

@

3
Soanumzgiisy mmﬂu"lﬂ”lmﬂuummmm
u

=

A

WieunauRIITI nATeATE AL
ufnnduNenazl iianuduius iy was
Y y 9 v DRI
waniudu wiounsanmuiadonldsiena
a4 3 o @
donAunuiwse ] dnvagiiugnssuieeanin
Indidesiulunsazngudos
m3sangunaaseuadlaeldanymznig
wgnumaas 1Y 9 dnvaz ldun i1ty

gl darely dduly vl 510 aen Hn uag

ﬁe De

€

< v Y Aaw A Y I3 I
Waa nuNAUNNanYaZMaUNY 100 1doTisua

f1uau 2 du 44 fio i 1 7o K2 naz K3 T3l
lunuw orbicular 114 101U obtuse Yarsluuny
obtuse AuludiFen fvuuwluuuuiuznd sin
FUATINAT AN aenddu Andeuiidien
naziifeuniihata nazmaaimhaady A
2 Ao K4 taz K5 T315191un1 obovate g1 lunan
acute e lunuy obtuse Auludaion Tvuuuly
TGRERE nwiiasnazauenns aenddy
Angouiidiven wazifloudidihata uaziwda
fdhmadu 4it 3 Ao N2 uaz N8 figsly
WU orbicular §1U LYY obtuse Yareluuuy

acuminateyf’ﬁuiu?fﬁm Hyuvulummzdiueon
20UN1HY 'ﬂﬂﬂ)’ﬁﬂﬁﬂﬁwﬁlliﬂ‘ﬁﬁ Aonadu
Nnaauummm uaz Shaadons uazmdaiid
shanaidy uawﬂw 4 fip SK5 waz SK6 11519
lunwy orbicular g1 lunvY acute Yarelunyy
acuminate A ludrniaasulufifihmasuiig
AR Glnﬁm?msﬁnT@mﬁﬂmwamﬂ"lﬂué’a
Svunulunnn e imﬁnummmaummi
AINAAN Nﬂaauummm wagdihmaiiioud ay
et dhmady uagindnazmiousu 100
nlosidud fiTunn 2 §u ka1 3 ngu fio nqu
A1 &u'ldun K1 K6 K7KSKIKI0 KI1 uaz
N9 0313197uu orbicular §11UMVY acute
Yaneluny obtuse Muludived Hvuunluuuy
Mug i”lﬂ"]fﬁﬂimﬁ ZANBINIS AonT Y
Nﬂaauummm az Shaaidons uaziwdaiid
vhanaidy ﬂmm 2 4 6 @ 'lAun N1 N3 N4 N5
N6 wag N7 13151910001 orbicular g1uluuuy
obtuse Yaglunuy acuminate Muludiien i
yuuulumuiue e smwmmﬁ‘vﬁummi
AINAAY Nﬂaaummﬁum uawammammm ag
widaiahmanty uaznqw 355 @u 1dun N10
SK1 SK2 SK3 1ag SK4 §313191u111 orbicular
oy acute Yareluuuy acuminate Aruly
307 Tynoulunuumugns sinsiiasinazau
0113 Aonddu Ansoulidifen uaziinaa
doud nazmdaidharaty azdnsazna
wanEMansNaNNFURUT fUdnYazveeAd e
Muau 7 § MIAnsEAUABUe tazdnymy
nMangarmans lunnunseunsaeandaanums
Anurlunnuasovn (Ditchaiwong ef al., 2005)
Ha21n dendrogram (U7 3) Wy
AidueRnaaIdInUIANA 1 YDIR AN RS
uas fiszduanulndvesdidue 85 1odifud
w18 5 ngu Ao nquit 13 5 duldun K1 K2
K3 K4 uaz K5 nquit 2 3 6 au 18un K6 K7 K8
K9 K10 waz K11 nguii 3 3 5 du 1&ud N1 N2
N3 N4 g N5 ngudt 4 3 5 du '1&un N6 N7




nsaamaluTadgaus 17

127

14 21U 1 wnsIAY - Tuaw 2550

N8 N9 1az N10 waznguii 5 1 6 du ldun ski
SK2 SK3 SK4 SK5 11az SK6 1911n11191A301A
Hauulsdsiuneudiege nielinniumain
WANNHUFNTTY IFURINUNIIIAT OV
(Ditchaiwong et al., 2005) ANUWAINHAYNI
WUENTINY0IN AT BUAITANUF LAY
wnasiifiavesdunnuaieunsiindaiulnly
ANMNHTINIIA

unagy

InMTNARRITI msnsyuazimu lusovuil
(phenological cycle) ¥04nUATBUAWLTA
5202 A0 3209 Lmﬂm?mmua Tueeuiina
auwuﬁﬂuamnnmﬁﬂ augimaa wazdiua
vy 52 zozluud 1 Hanuduiusiuguyiigega
ua‘vmmﬁvuﬁuwma zozHanly i ummﬁuwufﬁ
fugaigiimaa ﬂ’;mwauwmiu,awﬂimmmvlu
5% waE]E]ﬂﬂ@ﬂuﬂﬁmﬁnwuﬁﬂll@mﬂumﬁﬂ ag
Ymnanhey nazszordaiinfinnuduiug iy
QUUANGIAR AIUMINUUNAUNINAATOLAIIILIY
27 Au nuunaiin RAPD anso 14szydunin
insouadld anBaznedugIuINeIveInin
wsouastinNNANTLTAUAN ALY DNA 11U
7 § ua hiausathanyaznadaguingun
THunanuuanaseniedula

a a 1J

NAANIINUITNIA

ANZAIVeVR VR UAMNMIINGIdeINA TuTad
) d' 2 o aw 0 A

gsus nldmivayunuganyunsite Ysgal

sEIw WAL 2544 - 2546

19NA1391999

W5uns Y910 uaz gnsun ailiagds. (2530). 333001
V3EMIVBININNIG: 5) NTRTYVI
v lusssumna. lu: endislseagy
JnsInemansuazing Tuladuvs

Uszmalneasen 13, unInedeavan-
uATUNS, avan, urh 476-477.

Uszas naafna. (2546). SNTWaveIAMNIIARDY
naziladeninademsnigaula nseon
AN miﬁﬂﬂﬂuazmﬁﬂ LagNIIasauas
Daidzein 1182 Genistein J¥3I031AT0U1)
(Pueraria candollei Grah. Var. mirifica (Airy
Shaw et Suvatabandhu) Niyomdham).
IneniwusszaulTaanen. aivunalulad
Mswaaiy d11indsunaluladnmsinyas
wimnendema Tuladgsuis, 83 nii.

o g 1 9 [ o a o

WINUD JWIDUNUT. (2538). INAUANTITIULUN
ﬁ’uﬁﬁmﬁw%‘%‘ Random Amplifiled Poly-
morphic DNA (RAPD) lumsasasuenaie
Wusi¥d210m31% Isozyme pattern uaz
RAPD. Lﬂﬂﬁ?iﬂﬁgﬂﬂﬂﬂﬁﬂﬂﬂUiN‘ﬂN
INMITENINTUN 24-28 ATNYIAN 2538.
quidfianisuaziSoulgnilsnaana.
PMINFONEATAAAS (INSUVAP N
way), unsgu.

Ditchaiwong, C., Sakuanrungsirikul, S.,
Samitasiri, Y., Wongyai, S., Srijugawan, S.,
and Suwanbury, S. (2005). Clonal selection
of Pueraria mirifica Airy Shaw and
Suvatabandhu by using molecular
markers. Agricultural Sci. J., 365-6(Suppl):
36(5-6):919-922.

Gates, C.T. (1955). The response of the young
tomato plant to a brief period of water
shortage. II: The individual leaves. Aust.
J. Biol. Sci., 8:215-230.

Li, M., and Midmore, D.J. (1999). Estimating
the genetic relationships of Chinese water
chestnut (£. dulcis (Burm.f.) Hensch)
cultivated in Australia, using RAPDs. J.
of Hort. and Biotec., 74(2):224-231.

Manakasem, Y. (1995). Changes in apices and
effect of microclimate on flora initiation
of mangosteen (Garcinia mangostana L..)
Sursnaree J. Sci. Technol., 2(1):15-20.

Manakasem, Y. (1995). Changes in apices and
effect of microclimate on flora initiation




128 mawsylusenTuazmssmunaiouasdiainios Tuanamieaning

of rambutan (Nep/elium lappaceum 1..) changes in their physiological activity

Sursnaree J. Sci. Technol., 2(2):81-87. in mulberry tree. JARQ., 15:266-271.
Nobel, P.S. (1988). Environmental Biology of Stetter, K.O., Fiala, G., Huber, G., Huber. R.,

Agaves an Cacti. Cambridge: Cambridge and Segerer, A. (1990). Hyperther-

University Press. N, 270p. mophillic Microorganisms. FEMS
Satoh, M. (1982). Effect of leaves retained at microbiol Rev., 75(38):117-124.

the tissue of harvest on regrowth and




