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Chromosome Investigation of Liparis siamensis Rolfe

ex Downie and Malaxis latifolia J. E. Sm.

answssas Wil uas aunua gassusian”?

Amornphan Fupunya”and Chuntana Suwanthada""”

Abstract: Root-tip chromosome investigations were carried out in Liparis siamensis Rolfe ex Downie and Malaxis
latifolia J. E. Sm., aiming at finding suitable durations of root-tip sampling, pre-treatment and staining. It was
found that suitable times of root-tip sampling were at 11.00 am in L. siamensis and 7.00 am in M. latifolia while
that of pre-treatment was 1 hour and 1 hour 30 minutes in L. siamensis and M. latifolia respectively. As for
staining, the duration was best at 30 minutes in both species. Chromosome counts revealed 2n = 42 in L.

siamensis and 2n =40 in M. latifolia.

Keywords: Liparis siamensis Rolfe ex Downie, Malaxis latifolia J. E. Sm., chromosome
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Figure 1 Inflorescence of Liparis siamensis Rolfe ex Downie.

Figure 2 Inflorescence of Malaxis latifolia J. E. Sm.

Liparis siamensis Rolfe ex Downie Malaxis latifolia J. E. Sm.

Figure 3 Root-tip cells at metaphase.
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2 hr

5hr

Figure 4 Root-tip chromosomes of Liparis siamensis Rolfe ex Downie pretreated at different

durations.

1 hr 30 min

Figure 5 Root-tip chromosomes of Malaxis latifolia J. E. Sm. pretreated at different durations.
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Figure 6 Root-tip chromosomes of Liparis siamensis Rolfe ex Downie from different staining durations.
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Figure 7 Root-tip chromosomes of Malaxis latifolia J. E. Sm. from different staining durations.
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Figure 8 Somatic chromosomes.
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Isozyme Pattern Investigation of Geodorum spp.

o < 17 e 14,2/ & T aa o 1/2/
BANTTAU NAIUAU " AUNUT FITTUEINT T UAS WTTAU ATA

Amonrat Thongsanﬂ, Chuntana Suwanthada'’? and Pornrat Sirikhum”?

Abstract: Isozyme patterns of 7 ecotypes of Geodorum collected from Khun Mae Kwuang National Reserved
Forest were investigated via polyacrylamide gel electrophoresis technique using four enzyme systems, i.e.
acid phosphatase, esterase, peroxidase and superoxide dismutase. Cluster analysis (UPGMA) of the band
patterns could allocate 4 different groups of Geodorum relevant to 4 different ecotypes. Other 3 ecotypes could
not be clearly separated since similarity, at the level of 20 %, occurred in some populations of different

ecotypes.

Keywords: Geodorum spp., isozyme pattern
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Figure 1 Banding patterns and zymograms of enzyme ACP (A), EST (B), POX (C) and SOD (D).
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Morphology of Spathoglottis pubescens Lindl.
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Abstract: Morphology of Spathogloitis pubescens Lindl. was studied. Characteristics of the bulb, leaf,
inflorescence and floret were recorded focussing on detailed characters of floral parts. Records of variations in

petal shape, especially the lips, of the plants distributed in clusters in the wild were also made, for the benefit of
parental stock selection for further varietal improvement.

Keywords: Spathoglottis pubescens Lindl., morphology
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Figure 1 lllustrations showing morphology of the plant parts of Spathoglottis pubescens Lindl.

A = inflorescence J = sepal, petal and lip Ip = leteral petal
B = root, corm and leaf ac = anther cap Is = leteral sepal
Cand D = flower br = bract ov = ovary

E and F = column co = column ped = pedicel

G = fruit (x-sect.) ds = dorsal sepal pu = pubescense
H = pollinia I =lip st = stigma

I = fruit

95



AN9ATINEAT 24(2): 93-97 (2551)

1cm 1¢cm

1cm 1cm

Figure 2 Patterns of flower (A-J) and lip (A'-J') of Spathoglottis pubescens Lindl.
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Histological Study on Flower Bud Development

of Phaius tankervilleae (Banks ex I' Heriter) Blume

e o 1/ a e a1/
AUTINTU TUSIAY " A WNW“Z'Q BIN1ITTAN

Watcharaporn Chanaken” and Pimchai Apavatjrut v

Abstract: Histological study on Phaius tankervilleae (Banks ex I' Heriter) Blume flower bud development showed
that when the bud at the base of its corm could be visualized in October (1st week), the inner tissue comprised
a shoot apical meristem and a developed bract. In the 4th week more bract primordia were found. The flower
primordia were initiated in the 5th week. Flower primordia subsequently developed into sepals, lip, petals,
column in the 10th week and rostellum in the 12th week. At the end of the 12th week, pollen and stigma were not

found.

Keywords: Histology, flower bud development, Phaius tankervilleae
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Figure 1 Longitudinal sections showing Phaius tankervilleae flower bud

development in 1st and 4th week.
A = development of flower bud in 1% week (October)

B = development of flower bud in 4" week

am = apical meristem

br = bract

Figure 2 Longitudinal sections showing Phaius tankervilleae flower bud

development in 5th and 7th week.
A = development of flower bud in 5th week

B = development of flower bud in 7th week

am = apical meristem
bt = bracteole

fp = floral primordium
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Figure 3 Longitudinal sections showing Phaius tankervilleae flower bud
development in 8th and 9th week.
A = development of flower bud in 8th week

B = development of flower bud in 9th week

am

bt

apical meristem

bracteole

fp = floral primordium

280 micran

Figure 4 Development of Phaius tankervilleae flower bud in 10" week.
A = development of flower bud in 8th week

B = development of flower bud in 9th week

am = apical meristem
bt

[

fp = floral primordium pe = petal

bracteole ia = inflorescence axis

se = sepal
column I =lip
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Figure 5 Development of Phaius tankervilleae flower bud in 12" week.

A = longitudinal section showing flower bud development in 12th week

B = longitudinal section at different plane showing flower bud development

in 12th week

C = cross section showing flower bud development in 12th week

am = apical meristem ia =

bt = bracteole | =

¢ = column pe =
ag1
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inflorescence axis ro = rostellumn

Ip

petal
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se = sepal

yf = young flower
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Yield Comparison of Java Apple cv. ‘Thabthimchan’
in 4 Training Systems with High Density

Planting in Two Bearing Years

n3as igna’ wun gnsAnalan’ uas iwmg ngyauinss”

Kawit Wanichkul, " Phanom Sutthisaksopon" and Phethai Kanchanakesorn”

Abstract: Yield comparison of java apple (Syzygium samarangense (Blume) Merr. & Perry) cv. ‘Thabthimchan’ in
4 training systems and high density planting was investigated at the Department of Horticulture, Faculty of
Agriculture at Kamphaeng Saen, Kasetsart University from December 2003 to June 2006. The training systems
included open center, slender spindle, palmette and Y-trellis. The results showed that yield, yield efficiency and
yield density were higher in the first bearing year than in the second bearing year. Java apple trees trained as
open center showed the highest yield, yield efficiency, yield density and cumulative yield followed by slender
spindle, Y-trellis and palmette respectively.

Keywords: Training system, yield , java apple, Thabthimchan, Syzygium samarangense
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1/Depar‘[ment of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus,
Nakhon Pathom 73140, Thailand
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Figure 1 Training systems of java apple trees cv. ‘Thabthimchan’
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Table 1 Effects of 4 training systems on vyield per tree, yield per rai, yield efficiency and yield density of java apple cv. ‘Thabthimchan’ in two

bearing years.

L

Training Yield per tree (kg) Yield per rai (kg) Yield efficiency Yield density

systems (kg fruit/cm® TCA) (no. fruit/cm® TCA)
First Second Average First Second Average First Second Average First Second Average

Open center  21.58 11.16  16.37a" 1338.74 69321  1015.96a" 0.33 0.12 0.23a" 2.79 138  2.08a"

Slender 20.03 8.85 14.44ab 1241.92 549.02 895.47a 0.29 0.09 0.19ab 2.37 1.00 1.68ab

spindle

Palmette 13.07 7.77 10.42c 655.45 482.09 568.77b 0.18 0.09 0.13b 1.56 0.99 1.27b

Y-trellis 13.01 11.20 12.10bc 806.42 694.83 750.63ab 0.21 0.13 0.17ab 1.84 1.29 1.56ab

Average 16.92a"  9.74b 1010.63a"  604.79b 0.25a"  0.11b 2.14a"  1.16b

F-test

Bearing year ** > ** *

Training . . ok .

system

Bearing year ** ** ** *

X Training

system

CV (%) 14.37 29.09 31.57 29.38

**Significant difference at P<0.01

"Means in the same column or row followed by a common letter are not significantly different by Duncan’s new multiple range test at P<0.01
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Table 2 Effects of 4 training systems on yield and cumulative yield of java

two bearing years.

apple cv. ‘Thabthimchan’ in

Training systems

Yield per tree (kg)

Cumulative yield

First bearing year Second bearing year (kg)
Open center 21.58a 11.16a" 32.74a"
Slender spindle 20.03a 8.85b 28.88ab
Palmette 10.57b 7.77b 18.34c
Y-trellis 13.01b 11.20a 24.21bc
F-test > * *
CV (%) 21.58 10.43 19.94

*Significant difference at P<0.05

**Significant difference at P<0.01

"Means in the same column followed by a common letter are not significantly different by

Duncan’s new multiple range test at P<0.05

“Means in the same column followed by a common letter are not significantly different by

Duncan’s new multiple range test at P<0.01
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Use of Nutrient Balance for Improving Fruit Yield and Quality

of Tangerine (Citrus reticulata Blanco) cv. Sainampueng:

II. Assessment of Appropriate Tangerine-leaf

Sampling Position for Nutrient Analysis

M3 dunsians” s9udy sadmaa” waz dunsad anduila”

Pavinee Chanvichit", Tavatchai Radanachaless” and Nantarat \'Supakamn(-)rd2 /

Abstract: The experiment aimed to study the effect of leaf position on leaf nutrient concentration of tangerine
(Citrus reticulata Blanco) cv. Sainampueng in order to establish the appropriate index leaf for assessing plant
nutrient status. Leaves at 90 days of age from non bearing twigs were sampled from the farmer’s orchard in
Fang district of Chiang Mai province. The first six leaves from around the canopy were sampled separately and
composite leaf samples of the same leaf position were made. Subsequently, the concentrations of N, P, K, Ca,
Mg, Fe, Mn, Cu, Zn and B of sampled leaves were analyzed. The results indicated that the third leaf from shoot
apex should be sampled and used as index leaf to assess the nutrient status in plants since there was less

variation of all nutrient concentrations in leaves.

Keywords: Tangerine cv. Sainampueng, nutrient concentration, leaf position
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Table 1 C

Figure 1 Leaf position of tangerine for nutrient concentration analysis.

oncentration of elements in 90 day-old leaf of tangerine at different leaf position.

Leaf Concentration of macronutrient element (%)” Concentration of micronutrient element (ppm)"
position N P K Ca Mg Fe Mn Zn Cu B
1 253b 0.154 cd 2.06 b 6.01 a 0.36 ab 122.08 a 62.61ab 130.68 a 26.28 ¢ 29.96 ¢
2 2.59 ab 0.152d 2.08 b 5.89 a 0.35 ab 100.30 b 63.04 ab  120.08 a 24.01d 43.32 b
3 2.80 ab 0.155 bed 216ab 528b 0.35 ab 75.84de 63.61a 84.82b 24.26d 63.30 a
4 2.81 ab 0.160 abc 215b 538 b 0.37 a 80.98 d 61.04 b 93.30b 30.19b 61.80 a
5 2.76 ab 0.163 a 229ab 471c 0.34 b 87.56 c 55.05¢c 89.86b 3245a 64.80 a
6 293 a 0.161 ab 247 a 4.57 c 031¢c 73.58 e 47.35d 62.03c 30.88ab 63.70 a
F - test « B « N B B N B * B
LSD, o5 0.36 0.006 0.31 0.36 0.03 6.56 212 12.17 1.59 8.11
%CV 8.71 3.24 10.91 5.15 5.75 5.58 2.76 9.63 4.34 11.40
Adequate concentration
Florida” 2.5-2.7 0.12-0.16 1.2-1.7 3.0-49 0.3-0.49 60-120 25-100 25-100 5-16 36-100
Taiwan’ 2.9-31 0.12-0.18 14-1.7 2545 0.26-0.5 60-120 25-200 25-100 5-16 25-150

"Means followed by different letters within columns are significantly different at the 5 % level by LSD

®source: Alva and Tucker (1999)

*source: Chang et al. (1992)
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Table 2 Nutrient concentrations in soil at two depth levels and the standard value.

Soil nutrient concentration

. . 1/
Optimum concentration

Nutrient 0-15 cm depth 15-30 cm depth

pH 4.7 5.1 6-7
OM (%) 29 1.7 25-3.0
P (mg/kg) 337.0 91.0 26 - 42
K (mg/kg) 300.0 207.0 130
Ca (mg/kg) 918.0 1074.0 1040
Mg (mg/kg) 136.0 118.0 130
Fe (mg/kg) 213.0 124.8 11-16
Mn (mg/kg) 51.5 25.2 9-12
Cu (mg/kg) 6.0 29 09-12
Zn (mg/kg) 7.4 3.0 1.1-3.0
B (mg/kg) 0.35 0.39 06-3.0

YehunFal (2547)

(eNEINS, 2543) AAUN1INEIAUAAITEN LATVIDILAIH
AgeaalunaznERINIHNINLLARIT N WaZNNg
Hansginsninesunaduesdlsznay
2. AnNdnWusTaFausRaImsluAuIY
ATNLTNTULBIERDIMNT MUY
AINNIUIANNENAUTIBI51601975 TURY (A9197
2 Auerndndusessinaimsluly (mnsei 1)
wudaNdndusessnlulnsian neanada wan
wran1 e neawna warluseululuiuaanudndule
AuliANANAUEIY (NN 2) dousne TnunaiFes
a = = U £
wAaEeN wazdansd lludanudnduninninas
¥ v a dl d‘ 1 o o o aal, Y &
WindsluRn Bans i Aouduius il wanalfmin
F1lusneNABHTTNI 517 M EINA TR
2 A U+ A [~3 ] dy
Fanisaasivg nslitlanin Ao ldanisngaaull
1818 iWunsgeydelaanlandssTamd

121

a9l

Tulusumied 3 aandanasenaestaly
(nacdluangilsznnni 90 Fu Uy ifluAai laiTug) i
”l‘mnmmmumwumLﬂumﬂmﬂuﬁmwmm
mmmmemL‘Wfamﬂmmummmugimmmmumu
wazadnduaesss s ulud A nduiusiy
Yrunnusisemslumuiessn

nafAnssNUsznA

1DUALADS ATUATEY N9 13NUBIEUEN
I S S o oo ¥ X dog
ATeu Meeeduilesvanuiugateiiianlinaass

WiantdeAaguA ITALUEILAZETUIRIANEAL AN
5N 7] urigmeaeaiuatwhgs



2M9AISINAT 24(2): 117-124 (2551)

OM & leaf N

soil P & leaf P

y = 1.0515x y = 2137x
4 370
35 360
3 § 350
g2 2 340
s ? o
O 154+ — - - — - i 330
W _______ 3 320
o5 L - 310
0 T T T T T T | 300 + T T T T T T ‘
0 0.5 1 15 2 2.5 3 35 014 0145 015 0155 016 0165 017 0175
leaf N (%) leaf P (%)
soil K & leaf K J = 136.40x soil Ca & leaf Ca y = 170.71x
2_ R? = -77.959
400 R =-12.08 1200
350 1000
S 300 c) 60 S0 r NS
g
2 < B0+ -——————— - — = — =~ — — —-———-
> 250 E
E 200 = 600
X o
= 150 = 400
@ 100 3
50 L _______. 200
0 T T T T T ‘ 0 T T T T T T ‘
0 0.5 1 15 2 2.5 3 0 1 2 3 4 5 6 7
leaf K (%) leaf Ca (%)
soil Mg & leaf Mg = 38976 soil Fe & leaf Fe y = 2.2762x
R? = -47.624
180 3O —————————————————
160 300
S 140
S 250
3 120 2
£ 100 e 200
e gg % 150
= @ 100
8 40
2 50
0+ : : . . , 0+ - - - - - - .
0 0.1 0.2 0.3 0.4 0.5 0 20 40 60 80 100 120 140
leaf Mg (%) leaf Fe (ppm)
soil Mn & leaf Mn y = 0.8682 soil Cu & leaf Cu y = 0.0593x
R? = -1.2158 R? = -2.0381
60 9
50 8
B E
3 40 > 6
£ ES5
5 e 34
=20 - —————— — = H 3
o
F a2
0V ——— - —— —— 1
0+ T T T T T T | 0~ T T T T T T T ‘
0 10 20 30 40 50 60 70 0 20 40 60 80 100 120 140 160
leaf Mn (ppm) leaf Cu (ppm)
soil Zn & leaf Zn soil B & leaf B y = 0.0061x
R? = -7.9509
10 0.5
= 8 __ 04
2 2
=3 <
g 6 g 0.3
S a4 o _____ @ 02
3 2
ool ____ ® 01
0+ T T T T T T T . 0 T T T T T T T |
0 5 10 15 20 25 30 35 40 0 10 20 30 40 50 60 70 80
leaf Zn (ppm) leaf B (ppm)

Figure 2 Relationship between soil nutrient concentrations and leaf nutrient concentrations in

tangerine cv. Sainampueng.
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Effects of Washing Agents on Shelf-life and

Postharvest Qualities of Lime

ngwude ARamie’ suzds WusInENga” uazudens dnswug’

Krissanachai K/odpeng”, Tanachai Pankasemsuk”  and Maneechat Nikornpun”

Abstract: The various washing agents were used to study their effects on shelf-life and postharvest qualities of
lime (Citrus aurantifolia (Christm.) Swingle). Completely Randomized Design (CRD) with 4 replications was
used in this study. The experiment consisted of 8 treatments (kind of washing agents) as following: no washing
(control), distilled water, Clorox 1.0%, Clorox 1.5%, Clorox 2.0%, ozone 40 mg/hr, ozone 70 mg/hr and ozone
100 mg/hr. The results showed that lime washed with ozone at any concentrations had longer shelf-life (>27
days) and significantly difference when compared with the other washing agents and control. Clorox with every
concentrations gave the shortest shelf-life (14-17 days) of lime. Moreover, lime washed with ozone gave the
better postharvest qualities.

Keywords: Lime, shelf-life, postharvest quality, Clorox, ozone
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Table 1 Effect of washing agents on shelf-life (days) of lime at room temperature.

Treatment Shelf-life (day)”
Control 18.75bc
Distilled water 21.75b
Clorox, 1.0 % 17.25cd
Clorox, 1.5 % 16.50cd
Clorox, 2.0 % 14.25d
Ozone, 40 mg/hr 27.00a
Ozone, 70 mg/hr 27.00a
Ozone, 100 mg/hr 27.00a

LSD, s 3.69
C.V. (%) 11.56

" Means with different letters within column are significantly difference at P < 0.05 by least significant difference.

Table 2 Effect of washing agents on loss in weight percentage of lime at room temperature.

Shelf-life (day)”

Treatment
3 6 9 12 15 18 21 24 27
Control 4.02a 9.81a 14.10a 17.01a 21.11c 27.22c 29.20d 37.11a 42.71a
Distilled water 3.91a 9.69a 14.09a 16.01a 19.40b 26.91c 29.25¢ 39.24a 41.01a
Clorox, 1.0 % 5.13d 10.03a 16.12a 18.12a 22.53d 28.27e  31.02f 40.20a 45.32a
Clorox, 1.5 % 5.11d 10.51a 16.71a 18.31a 23.15e 28.21e 32.02g 40.24a 45.71a
Clorox, 2.0 % 5.16d 10.01a 15.41a 19.88a 23.33e 27.64d 33.01h 40.45a 46.83a

Ozone, 40 mg/hr  4.53b 9.21a 12.71a 15.72a 17.82a 22.76ab 28.15b 34.16a 39.61a
Ozone, 70 mg/hr  4.65b 9.01a 12.71a 1511a 17.71a 22.57a 28.05a 34.01a 38.41a
Ozone, 100 mg/hr  4.86¢ 9.12a 1291a 1540a 17.91a 23.05b 28.73c 35.29a 38.41a

LSDy 45 0.15 - - - 0.28 0.39 0.04 - -

C.V. (%) 2.24 7.91 10.08 10.64 0.94 1.03 0.10 2.66 1.44

" Means with different letters within column are significantly difference at P < 0.05 by least significant difference.
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Table 3 Effect of washing agents on brown spot of lime at room temperature.

Shelf-life (day)”

Treatment
3 6 9 12 15 18 21 24 27
Control 0 0 0 0 0 1.50 2.50 2.75 5.00c
Distilled water 0 0 0 0 0 0.25 0.25 1.50 5.00c
Clorox, 1.0 % 0 0 1.00 1.00 2.25 2.25 4.00 4.50 5.00c
Clorox, 1.5 % 0 0 1.00 1.00 2.25 2.50 5.00 5.00 5.00c
Clorox, 2.0 % 0 0 1.00 2.00 2.75 3.50 5.00 5.00 5.00c
Ozone, 40 mg/hr 0 0 0 0 0 0 0 0 1.75ab
Ozone, 70 mg/hr 0 0 0 0 0 0 0 0.25 1.25a
Ozone, 100 mg/hr 0 0 0 0 0 0 0 0.50 2.50b
LSD, s - - - - - - - - 0.76
C.V. (%) - - - - - - - - 13.65
" Means with different letters within column are significantly difference at P < 0.05 by least significant difference.
Table 4 Effect of washing agents on colour change (chroma, C*) of lime at room temperature.
Shelf-life (day) "
Treatment
3 6 9 12 15 18 21 24
Control 38.06d 3481a 41.36¢c 4527a  45.33bc 4241a 41.75cd 43.95
Distilled water 32.98¢c 28.58a 36.47bc 44.94a 48.03c 4148a 46.74d 41.43
Clorox, 1.0 % 27.88a 27.52a 29.36a 40.53a  37.76ab 39.03a 31.89a -
Clorox, 1.5 % 32.81c 30.58a 34.29ab 42.61a 37.54ab 33.35a 34.46ab -
Clorox, 2.0 % 28.60ab 29.08a 30.70ab 36.63a 38.43ab 35.03a 29.51a -
Ozone, 40 mg/hr 29.78ab 29.27a 33.63ab 35.06a 41.19abc 42.50a 46.08d 46.98
Ozone, 70 mg/hr 31.90bc 32.50a 29.76a 39.09a 36.00a 40.58a 42.49cd 47.61
Ozone, 100 mg/hr 30.64abc 29.03a 34.51ab 39.93a 33.33a 41.70a 39.18bc 45.16
LSD, s 0.51 - 542 - 7.85 - 5.71 -
C.V. (%) 7.37 12.18 11.01 15.41 13.56 11.03 10.63 -

" Means with different letters within column are significantly difference at P < 0.05 by least significant difference.
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Table 5 Effect of washing agents on colour change (hue, h°) of lime at room temperature.

Shelf-life (day) "

Treatment
3 6 9 12 15 18 21 24
Control 98.71a 100.74a  96.72d 72.05a 87.79bc 94.52ab  94.32b 89.77
Distilled water 101.14a 102.71a  99.58abcd 76.17a 85.05c  100.60a  95.14b 95.13
Clorox, 1.0 % 99.66a 102.02a  97.33cd 73.65a 88.02bc 97.42ab 93.52b -
Clorox, 1.5 % 99.86a 101.40a  98.39bcd 74.62a 82.11c 92.55b 84.73c -
Clorox, 2.0 % 98.49a 102.81a 99.67abcd 73.34a 82.51c 84.42c 84.06¢ -
Ozone, 40 mg/hr  102.20a  103.26a 101.16ab 78.27a 96.50a 99.42ab 95.69ab  96.25
Ozone, 70 mg/hr 101.86a 101.62a 102.48a 77.90a 93.26ab 99.64ab 94.85ab 95.19
Ozone,100 mg/hr  102.30a  104.30a 100.58abc 80.26a 97.41a 102.22a 100.21a 95.33
LSD, s - - 2.96 - 0.56 4.96 3.41 -
C.V. (%) 2.66 1.44 2.04 6.07 5.05 6.97 4.63 -

" Means with different letters within column are significantly difference at P < 0.05 by least significant difference.

Fnen N TETT N AN R ud s zTuNun e
wWanuwlaslduinin Wasanuzwadulinangu
non-climacteric fruit TIRERTINTIVNElALAZILATLS
axk ! o Ak o P
atungluaafaudAsnastnI sl aguslasFunn
NIALATIPNNUT LNAN AT UL (d181Ta, 2528)

CE
U U
NMTANNHANZUIIALANTaza 8 La L1
awnsntineng lunisfiuineuanzwng liuunagn 27
A1 TN INTE NS EAaRTENT UnAuLa N
v Aﬂld < o v
Madnena ARengnafuinElfiines 17, 22 uay 19
JURNANAY hazN13AN9ARed1sazane lalausainin
AN AN LA TRINANEW I ANIIN9E
v aal dll I3l 3| v a
asiaeds  au o ldnazdunmunimluduniegoyde

131

PN ARQD9HA UFDNTNALURINAN U9 11
FEUINNIAUFNEN

LANANTAN9DY

a3aud AInnfle. 2544. d@3Tinanuazinalulagvas
A Agadnuaraald. drinAuw
NMNINERLNBATAIGAT, NJUNNY. 396
.

o A

TUYANG WAL UAZ WNUN BN, 2540. nsld
Talgunenisunngdiazdsiunndan: wannIg
= £ &« X
) uasnsdsryndld. lusiinsu menhs,
NN, 136 wtin.
. - - . <
AtlE YndenNesh. 2534, 79ANEIUAINITALINeN

YAIENUALHALY. A1AfTINTaIU



AMTATINEAT 24(2): 125-132 (2551)

AUSINHATANARST N113NenaeTaalua,
enlusd. 220 wiin.

prlt youeiAnsi. 2540, @3S mdsnaiuifen
YRINTAIU. NIATTINTAIU ADLE
MNEATANERT Nu1Anandetdaalug,
eluad. 226 wiin.

ANNA wianued. 2540, nisdgnuzunn.  dnwms
ALNNNTNNA, NN, 72 nedn,

A18Ta NFEN. 2528, d3saneuazmAtulatingnig
AuAendnuazuall. TaeNuWAuddaTy
WATHNALINNINEATUMNTIR,  UATUN.

364 uiin.

AOAC. 2000. Official Methods of Analysis.
Association of Official Analystical Chemists,
Inc., Arlington, Virginia. 1298 pp.

Graham, D.M. 1997.
processing. Food Technology 51: 72-75.

Hunt, N.K. and B.J. Marinas, 1999. Inactivation of

Use of ozone for food

Escherichia coli with ozone: chemicals and
inactivation kinetics. Water Research 33:
2633-2641.

Van Buren, J.P. 1991. Function of pectin in plant
tissue structure and firmness. pp. 1-22. In:
RH. Walter (ed.). The Chemistry and
Technology of Pectin. Academic Press,

Inc., New York.

132



NaURdlnundLdanAaalsasalsuugIsaaieldlnlaiiy
Tuluuazganszinanan1sanun litnaRIAan

UBINIADUR LENUFAR

Effects of Potassium Chlorate on Cytokinin-like Substance
Contents in Leaf and Shoot During Flower Bud

Induction of Air-layered Longan cv. Daw

e a 1/ o o o 1/
LR1INIAEY 99190 WA FUSTE WUBINHNFY

.. 1/ . 1/
Sawaman Wijarn™ and Tanachai Pankasemsuk

Abstract: Effects of potassium chlorate on cytokinin-like substance contents in leaves and shoots during flower
bud induction of derooted air-layered longan cv. Daw were studied by using two years old air-layered longan.
Completely randomized design was employed with four treatments, air-layered + tap water (R); air-layered +
potassium chlorate (R+KCIO,); derooted air-layered + tap water (DR); derooted air-layered + potassium
chlorate (DR+KCIO,), and four replications, ten trees per replication. The air-layered longans in all treatments
were dipped into potassium chlorate (+KCIO,) solution at the concentration of 500 ppm or tap water for 24 hours
then all of the air-layered longans were cultured in tap water throughout the study. The flower buds were
investigated under light microscope on the 25 DAT in R+KCIO, and DR+KCIO, while R and DR did not
developed any flower buds. Contents of cytokinin-like substances (CKs) in leaves and shoots of all treatments
tended to be non-significant differences throughout the 25 days studied period. The contents of CKs in leaves

and shoots within each treatment decreased as the studied time increased.

Keywords: Potassium chlorate, cytokinin-like substances, longan, flower induction, hormone
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Figure 1

The terminal buds of two years old air-layered longan cv. Daw after potassium
chlorate treatment for 24 hours and cultured in tap water for 25 days. Air-
layered + tap water (R) (A), air-layered + 500 ppm potassium chlorate
(R+KCIO,) (B), derooted air-layered + tap water (DR) (C) and derooted air-
layered + 500 ppm potassium chlorate (DR+KCIO,) (D).

(ab = axillary bud, am = apical meristem, yl = young leaf, fb = floral bud)
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Table 1 Cytokinin-like substance contents (CKs) (ug kinetin equivalent/gFW) of air-layered (R) and derooted

air-layered (DR) longan cv. Daw, non-treated and treated with potassium chlorate (+KCIO,) at the

concentration of 500 ppm.

Plant CKs (pg kinetin equivalent/gFW)
organs Treatments Day (s) after treatment (DAT) LSD,
0 5 15 20 25
R 0.0757 A 0.0685 AB  0.0648 ABC 0.0585 BC 0.0604 BC 0.0510 C  0.0126
Leaves R+KCIO, 0.0735 A 0.0692 AB 0.0646 ABC  0.0623 ABC 0.0545 BC 0.0531C 0.0136
DR 0.0596 0.0569 0.0551 0.0527 0.0443 0.0490 NS
DR+KCIO, 0.0770 A 0.0713 AB 0.0647 B 0.0615 BC 0.0537 CD 0.0484 D 0.089
LSD, s ns ns ns ns ns
R 0.0893 A 0.0852 A 0.0796 AB 0.0718 BC 0.0672 C 0.0605C  0.0115
Shoots R+KCIO, 0.0902 A 0.0846 A 0.0794 AB 0.0730 BC 0.0674 C 0.0626 C  0.0103
DR 0.0879 A 0.0806 AB 0.0707 BC 0.0672 C 0.0631 C 0.0475D 0.0126
DR+KCIO, 0.1122 A 0.0982 B 0.0895 B 0.0623 C 0.0557 CD 0.0450 D 0.0126
LSD ns ns ns ns ns

0.05

ns: Non significant difference at P < 0.05 by LSD
NS: Non significant difference at P < 0.05 by LSD

A, B, C, D: Means within the same row followed by different letters were significantly different at P < 0.05 by LSD
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Table 2 The changing percentage of cytokinin-like substances (CKs) (%) of air-layered (R) and derooted

air layered (DR) longan cv. Daw, non-treated and treated with potassium chlorate (+KCIO,) at

the concentration of 500 ppm.

Plant Changing percentage of (CKs) (%)
organs Treatments Day (s) after treatment (DAT) LSD, 4
0 5 10 15 20 25
R 0 -9.11 A -13.95 A -22.59 AB -19.49 AB -32.27 B 13.14
Leaves R+KCIO, 0 -5.64 -11.98 -14.29 -25.70 -26.99 NS
DR 0 -3.98 -6.86 -9.40 -24.28 -15.16 NS
DR+KCIO, 0 -7.38 A -16.04 B -19.93 B -30.15 C -37.24 C 7.88
LSD, s - ns ns ns ns ns
R 0 -4.44 aA -10.81 B -19.37 aC -24.57 aD -32.11 aE 4.03
Shoots R+KCIO, 0 -6.01 a -11.59 -18.36 -24.62 -29.53 a NS
DR 0 -8.18 abA -18.88 AB -23.37 aAB -27.52 aB -44.76 abC 14.71
DR+KCIO, 0 -12.47 bA -20.17 A -44.34 bB -50.24 bBC -59.76 bC 13.60
LSD, - 4.39 ns 13.29 14.10 21.23

0.05

ns: Non significant difference at P < 0.05 by LSD
NS: Non significant difference at P < 0.05 by LSD

a, b: Means within the same column followed by different letters were significantly different at P < 0.05 by LSD

A, B, C, D, E: Means within the same row followed by different letters were significantly different at P < 0.05 by LSD
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Effect of Ultraviolet-C (UV-C) on Mutation of Gloxinia

(Sinningia speciosa)

gwinsal Aslan” uaz anlas ingzln”

Yupaporn Sirisom " and Sompong Te-chato v

Abstract: In this study, in vitro leaf explants of gloxinia (Sinningia speciosa) were treated with UV-C irradiation at
dose 0-9 kJ/m®, followed by culturing on Murashige and Skoog (MS) medium supplemented with 1.0 mg/l indole
acetic acid (IAA) and 5.0 mg/l kinetin (KN) for multiple shoots formation. After culture for 28 days, the LD, of UV-
C irradiation was calculated to be 4.52 kJ/m” and multiple shoots formation in each treatment was significant
different. In vitro flowering was found from petiole of leaf explants treated with 5.4 kJ/m’ of UV-C but those
flowers were malformed. While leaf laminar produced normal shoots. When each shoot obtained from UV-C
irradiation was transferred to induced root on %2 MS medium for 14 days, followed by trasferred to potted soil
mixture for further 60 days, plant morphologies were observed. For plants obtained from irradiated leaf explant
with UV-C, canopy width, leaf width, leaf length, flower diameter and flower length showed significant different
while, stem height was not significant different. For floral morphologies, flower characteristics were altered in

terms of petal color and thickness.

Keywords: Gloxinia (Sinningia speciosa), UV, mutation
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Table 1 Percentage of multiple shoot formation of Sinningia speciosa after treating with UV-C radiation

and cultured on regeneration medium.

Dose (kJ/mz) % Multiple shoot formation Number of shoot / explant
0 96.67+1.96a" 21.63+1.82a
1.2 80.0045.32ab 16.50+1.82b
1.8 60.00+4.04cb 16.00£2.01b
24 40.0043.71cd 15.75+1.31b
3.0 33.34+4.19d 11.25+1.35¢cb
3.6 31.67+3.16d 7.50+2.07cd
54 30.00+3.57d 3.50+1.76d
7.2 26.67+2.55d 3.25+0.98d
9.0 13.33+2.90d 3.25+0.98d
F-test * *
C.V. (%) 34.56 27.01

"Means within column not sharing letter in common are significantly different by DMRT (P<0.05)

* Significant difference at P<0.05

Table 2 Effect of UV-C radiation on plant growing after hardening for 60 days.

Dose Canopy Stem height Leaf width Leaf length Floral Floral
(kJ/mZ) width (cm) (cm) (cm) diameter length(cm)
(cm) (cm)

0 29.78a" 0.99a 11.48a 14.20a 5.07a 4.15a
1.2 23.08b 0.99a 9.75b 12.40b 4.80a 4.02ab
1.8 22.10b 0.98a 8.23c 11.95¢c 4.65abc 3.68ab
24 20.50bc 0.97a 5.85d 7.73d 4.45abc 3.49ab
3.0 18.85bc 0.95a 5.03de 6.85d 4.18abc 3.50ab
3.6 18.75bc 0.94a 4.43e 6.43d 3.90bc 3.36ab
54 15.58c 0.93a 4.33e 6.20d 3.63c 3.23b

F-test * ns * * * *
C.V. (%) 18.75 14.75 10.48 9.26 15.73 13.16

"Means within column not sharing letter in common are significantly different by DMRT (P<0.05)
*Significant difference at P<0.05
"Not significant difference
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Figure 1 Survival percentage of leaf explants of Sinningia speciosa after treating with

UV-C radiation for 2 weeks.

Figure 2 Callus formation from leaf explant after treated with various dose of UV-C
radiation.

(A) 0 kJ/m2, (B) 1.8 kJ/m2, (C) 2.4 kd/m2 and (D) 5.4 kJ/m2 (bar = 1.0 cm)
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Figure 3 Shoot formation from cultured leaf after treating with various dose of UV-C
radiation and cultured for 45 days.

(A) 0 kJ/m>, (B) 3.6 kJ/m®, (C) 5.4 kJ/m’ and (D) 9.0 kJ/m> (bar = 1.0 cm)

Figure 4 Regeneration of explants after treating with 5.4 kJ/m” UV-C radiation.
(A) leaf explant, (B) petiole explant and (C) longitudinal section of

flower (bar = 0.5 cm)
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Figure 5 Plants morphology after treated with UV-C radiation and hardening for 60 days.
(A) 0 kd/ m2, (B) 1.8 kd/m2, (C) 2.4 kJ/ m2, (D) 3.0 kd/m2, (E) 3.6 kdJ/m2 and
(F) 5.4 kd/m2

Figure 6 Different flower mutants.Top row: Parent cv. Quick red (red and double petals).
2nd, 3rd and Bottom row: flower mutants after treating with 3.0, 5.4 and 5.4

kJ/m2 UV-C radiation respectively (bar = 1 cm)
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Use of EMS to Induce Mutation in Dendrobium

friedericksianum Rchb.f.

Asqyan dseu” uas aniled ingzln”

Sirinya Muangsorn" and Sompong Te-chato”

Abstract: The study of optimum condition for EMS (ethylmethanesulphonate) to induced mutation in Dendrobium
friedericksianum Rehb.f. was carried out using PLBs (protocorm-like bodies). PLBs were immersed in EMS at
concentration of 0, 0.25, 0.5, 0.75 and 1% for 60 and 90 min then cultured on phytohormone-free MS medium
for 14 days. The results revealed that EMS at concentration of 0.8% for 90 min decreased the survival rate of to
50% (LD,,) PLBs. After culturing survival PLBs for further 2 months the highest shoot formation at 15% was
obtained from non treated PLBs while EMS at concentration of 0.75 and 1% for 90 min gave the lowest shoot
formation at equal percentage (2%). In case of number of shoot/explant, EMS at concentration of 1% for 90 min
gave the highest results (12 shoots/explant). Morphological observation revealed that EMS at concentration
1% for 60 min gave 10% albino plants and 1% EMS for 90 min gave three characteristics of chimera, sectorial,
mericlinal and periclinal at frequency of 5, 15 and 11%, respectively. Chimeral leaves consisted of two colors,

yellow and white. Isozyme markers could be assessed among the treatments with or without EMS.

Keywords: Dendrobium friedericksianum Rchb.f., mutation, isozyme, esterase, EMS
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Table 1 Survival rate of PLBs of Dendrobium friedericksianum Rchb.f. after treating with various

concentration of EMS.

EMS (%) Survival rate (%)"

60 min 90 min
0.0 100a 100a
0.25 90ab 85ab
0.50 80ab 70abc
0.75 65ab 60bc

1.00 55b 32c

F-test * >
C.V. (%) 21.20 23.80

"Means within column not sharing letters in common are significantly different by DMRT
*Significant difference at (P <0.05)

**Significant difference at (P <0.01)

110 -
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80 -
70 A
60
50
40
30 4 \

20 4
10
0 ‘ T T s
0] 0.25 0.5 0.75 1

Concentration of EMS (%)

Survival rate (%)

Figure 1 Survival percentage of PLBs of Dendrobium friedericksianum Rchb.f. after

treating with EMS for 90 min and culture for 14 days.
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Figure 2 Morphological characteristics of PLBs of Dendrobium friedericksianum Rchb.f.
(A) PLBs formation without EMS (control) (B) PLBs formation after treating
with 1% EMS for 90 min and cultured for 2 months (C) Multiple shoots
formation from PLBs after treating with 1% EMS for 90 min and cultured for

3 months. (bar = 1 cm)

Table 2 Percentage of multiple shoots and number of shoots per explant of PLBs of Dendrobium

friedericksianum Rchb.f. after treating with EMS and culture for 2 months.

EMS (%) Multiple shoots (%) Number of shoots/explant
60 min 90 min 60 min 90 min
0.00 15.00 15.00 7.25 7.25
0.25 12.00 8.00 3.00 8.66
0.50 7.00 4.00 4.28 10.50
0.75 5.00 2.00 7.50 7.00
1.00 3.00 2.00 7.33 12.00
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Table 3 Effect of EMS on variation of morphological characteristics of Dendrobium friedericksianum

Rchb.f.

Generation Chimera/Mutant Chimera color Percentage
M1R1 - - -
M1R2 albino* white 10.0

sectorial** yellow, white 5.0
mericlinal ** yellow, white 15.0
periclinal** 11.0

* PLBs treated with 1% EMS for 60 min

** PLBs treated with 1% EMS for 90 min

Figure 3 Leaf chimeral characteristics obtained form treating with 1% EMS for 90 min
after culture for 3 months.
(A) sectorial, (B) mericlinal, (C) periclinal and treating with 1% EMS for 60

min, (D) albino. (bar = 1 cm)
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Table 4 Growth of Dendrobium friedericksianum Rchb.f. after treating with EMS for 2 months.

EMS (%) Stem length (cm) Leave area (cm2)

60 min" 90 min 60 min 90 min
0.00 1.38a 1.38a 0.584a 0.584a
0.25 1.19a 0.98ab 0.519a 0.414b
0.50 0.78a 0.86abc 0.322a 0.290bc
0.75 0.51b 0.68bc 0.485a 0.176cd
1.00 0.44b 0.36¢ 0.151a 0.110d

F-test * ** Ns **
C.V. (%) 20.10 29.47 68.05 25.95

"Means within column not sharing letters in common are significantly different by DMRT
"Not significant difference

**Significant difference at P < 0.01

Figure 4 Zymogram patterns of PLBs after being treated with EMS, separated by
10% polyacrylamide gel and stained with EST(arrow show band deletion).

(1) control, (2) sectorial, (3) periclinal, (4) mericlinal, (5) albino
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