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In vitro Propagation of Pitcher Plant (Nepenthes thorelii)
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Amporn Khumdinpitag" Adisorn Krasaechai” and Theeraphon Phornsawatchai?

Abstract : Propagation of Nepenthes thorelii by seed germinating under in vitro condition was conducted. It was
found that modified Vacin and Went (1949) and Half-MS proved to be suitable media for seed germination and growth
of seedling. Scarification by puncturing the seed using fine needle before germinating under in vitro condition
accelerated seed germination with higher survival percentage. Shoot tip was suitable for tissue culture propagation while
shoot proliferation occurred well on Murashige and Skoog (1962) media with the addition of BAP 0.5 mg/l. For root

induction, IBA 0.1 mg/1 should be added to Half-MS medium.
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Table 1 Shoot height, number of leaf, leaf size and pitcher size of seedling.

Medium Shoot No. of leaf Leaf size (mm.) Pitcher size (mm.)
height Width Lenght Width Lenght
(mm.)
MS 5010.3d  4.6k0.5ab  3.612.2b  6.0EX1.5cd  1.3%X0.3ab  1.810.6ab
MS+Cw 3.910.7¢ 4.310.5a 3.4%0.7ab  5.0%0.8bc  1.1F0.4ab 1.610.9a
H-MS 5.010.5d 4.810.7ab  4.2%F1.0b 6.81+1.2d 1.5%0.6ab 2.230.7ab
H-MS+Cw  4.310.6¢ 4.410.6a 3.910.8b 5.61t1.2¢ 1.4%0.5ab 2.010.7ab
VW 5.610.8¢ 51t0.6b  43%1.1b  6.1%1.3cd 1.7%0.5b 2.510.6b
VW+Cw 5.010.6d 4.610.5ab  4.01£0.7b  6.110.9cd 1.710.4b 2.010.5ab
White 2.610.2b 4.510.7a 29%+1.2ab 42%11b 1.6X0.4ab  2.1%0.7ab
White+Cw  1.6X0.5a 4.210.4a 1.8%0.7a  2.8%0.7a 1.1£0.2a 1.3%0.5a
LSD 0.36 0.37 0.73 0.72 0.27 0.42

p=0.05




NIMNINEAT 20(1) : 1 -9 (2547)

Fundinunzluems VW (1949) Liag
. = 3 o aa
White (1963) H1/o3 55 U8 M3T0a3391 100 % 50903
AoAundlue Mg H-MS+Cw, VW+Cw, H-MS,
. £ A sd & Aa
White+Cw 1ag MS ¥ a3ia /o5 15ud M3seatin 933,
92.8,88.8, 78.5 LA 632 % MUAIA UG UAA N
=\ L 4 aa
2 lue1ris MS+How oS IFuUANMITonTI0
o' < a )
dge 533%  (wefdudmssentiin f1namn
< 1 3 1 A "

waaNeNNIMLA LA aZATTVAITININD 100 %)
duganmuesdundl wun dunarluemns vw

= I~ o = 1
(1949) luianwagdluiu v tazis erem dau
dundrluems HMS taz VWHCw  Tuen uad
anpazunes 1dwe dmsudundiluewing Whit
(1963) LAz White+Cw Tuvanso iUy tazusna

Y 1

aenszahedludiwmanas (i 2)

2. ANYINSN Scarification Mvidnzanluan I
%
aoa¥e
% < A o 9 <
msaalaewaanismizniiliuanien
4 [ A an 9
Tanelu 17-18 Ju TuvazinssuIsaruguaes

Days for the germination of seed
60 —

38.14

37.00

34.62 34.93
30.19 28.68
29.54

50 +

40 +

30 +

—
—

20 +

0 |

MS MS+Cw H-MS H-MS+Cw VW VW+Cw White White+tCw

Medium

Figure 1 Days for the germination of seed.
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Figure 2 Seedling from seed germinated on
MS (1962), VW (1949) and White
(1963) media without and with

coconut water 15 % after 8 weeks.
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Table 2  Seedling height, number of leaf, leaf size and pitcher size of seedling derived from

scarification.
Treatment Seedling No. of leaf Leaf size (mm.) Pitcher size (mm.)
height (mm.) Width Lenght Width Lenght
Control 5.810.8a 4.8108a 43106 5.6t1.0ab 1.9102ab  3.210.4ab
Cut the end of seed 7.8 ¥1.3b 5.810.5b 3.910.9 54F1.1a 1.9%0.3a 2.91+0.4a
Puncture the seed 7.412.0p 581 0.4b 45105 6.811.6b 2.110.4b 3.410.9p
LSD . 0.99 0.43 ns 0.87 0.32 0.52
Treatment

Days for the germination of seed

50 7 36.61

40 -
30

17.11
20 +

Control Cuttheend  Puncture

of seed the seed

Scarification method

Figure 3 Days for the germination of seed.
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Figure 4 Seedling from scarification under

in vitro condition after 10 weeks.
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Table 3 Number of new shoot, shoot height, number of leaf, leaf width, leaf length and number of

axillary bud of explant on MS media with BAP for 8 weeks.

BAP No. of new Shoot height  No. ofleaf  Leaf width Leaf length  No. of axillary
(mg/l) shoot (cm) (cm) (cm) bud
0 -a -a - 0.7¢ 1.3¢c -a
0.5 3.0c 0.8¢ 5.5¢ 0.6b 1.5d 2.4b
1.0 2.8bc 0.6¢ 5.1c¢ 0.5b 1.3¢ 3.6b
3.0 2.6bc 0.3b 2.4b 04a 0.5b 9.2¢
5.0 2.4b 0.3b 1.9b 0.4a 0.3a 15.2d
LSD =001 0.23 0.06 0.40 0.04 0.05 0.69
Day for the initiation of shoot Explartt EAF (mpl1)
0.5 o 3.0 30
20 1506 154 'S 406
T Shoot
15
J‘ apex
10
5
0
Shoot
0.5 1 3
BAP

Figure 5 Day for the initiation of new shoot of

explant on MS media with BA.

Figure 6 Explant on MS media with BAP

after 8 weeks.
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Table 4 Number of root, root length, shoot diameter, shoot height and number of leaf from

axillary shoot culture on MS media with IBA for 5 weeks.

IBA No. of root Root length Shoot diameter Shoot height No. of leaf
(mg/l) (cm) (cm) (cm)

0 53" 04" 0.2" 22" 7.8
0.1 14.3° 0.7° 0.3" 2.8° 8.5
0.5 8.6° 03" 03" 25" 8.1
1.0 65" 0.2" 0.5° 24" 8.2
2.0 59" 0.2" 0.6 2.1° 73
LSD__,,, 1.36 0.80 0.36 0.12 ns

Days for root initiation

40

30

0 0.1 0.5 1 2

IBA (mg/l)
Figure 7 Days for root initiation of axillary
shoot on H-MS medium with IBA.
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Figure 8 Number of root on the axillary
shoot on H-MS medium with IBA

for 5 weeks.
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Cytogenetics and Flower Color Inheritance of Fuchsias
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Abstract : Fuchsias hybridizations of one - selfed and six - crossed were conducted. It was found that fertilization
occurred in low rate as well as germination percentage, and number of derived hybrids were low. Flower color
inheritance was determined, red color of sepal might be controlled by dominant gene and probably, there were more
than one gene that governed this character. Petal color might be controlled with the minimal of two genes. Red petal
was governed by one dominant gene and white was governed by another pair of recessive gene with possibility that
recessive gene could perform epistasis on another gene. Pollen germination was tested. It was found that pollen
could germinate well in 0.2 % of sucrose. When concentration of sucrose was more than 0.2 %, germination
percentage was decreased. Chromosome number of parental varieties were 62 —90 whereas chromosome

number of hybrids ranged in between parental varieties, 75— 90.
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Figure 1 Pollen Germination percentage of from 7 fuchsia varieties.
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Table 1 Chromosome number of fuchsia 7 varieties.

d o d v = ) I~
!"lﬁj'mN‘H§ﬁ1%1915!!?;13ﬂ1§ﬂ1ﬂﬂﬂﬂﬁﬂﬂﬂﬂlﬂﬂw3!‘ﬁﬂ

Varieties Chromosome number
F001 2n = 86
F002 2n = 60
F004 2n = 90
F005 2n = 72
F006 2n = 78
F007 2n = 76
F009 2n = 62

s1uaulasTulsugnrauvesiluged
Anilidus 75 - 00 i Ao QnWay F004 X
Foo1  Nawaulns Tulau 88  ung gnwey FOO4
x  Foo2figmauTasTulaw 75 ude gowawdi @
VNMINAVANBIVBI FOO4 N 1mduTAs Tu Ty

Table 2 Chromosome number of Fuchsia hybrids.

IRUAULL AD 90 LN QARANF004 X F005 i
$maulas TuTewy 81 4N gaMay FO04 X F006
N3 TIay TuTaw 84 UNa gnway F004 X F007
N3 muTIay TuTaw 83 UNa gnway F004 X FO09
At mauTas e 76 i (37971 2)

Parents

Female X Male

Chromosome number

F004 (90) X F001 (86)
F004 (90) X F002 (60)
F004 (90) @

F004 (90) X F005 (72)
F004 (90) X F006 (78)
F004 (90) X F007 (76)

F004 (90) X F009 (62)

2n = 88
2n = 75
2n = 90
2n = 81
2n = 84
2n = 83
2n = 76
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Table 3 Number of pollinated flowers, fruitsets, day, seed, seed germination, hybrid.
(percentage)
Cross Number of
pollinated flowers fruitsets days seeds seed germination hybrids
F004 & 62 3(4.8) 80 7 3(42.8) 1(33.3)
F004 X F001 43 13(30.2) 48 409 66(16.1) 33(50.0)
F004 X F002 36 11(30.5) 58 48 9(18.8) 6(66.7)
F004 X F005 58 3(5.2) 64 51 10(19.6) 2(20.0)
F004 X F006 37 3(8.1) 67 10 5(50.0) 3(50.0)
F004 X F007 26 1(3.8) 56 9 2(22.2) 1(50.0)
F004 X F009 48 9(18.8) 56 239 76(31.8) 55(73.6)
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Table 5 Petal color of fuchsia parental lines and their hybrids.

Parents Petal color
Female X Male Female Male Hybrid Number of hybrids
F004 @ white white white 1
F004 X F001 white white white 33
F004 X F002 white purple(P44-10) purple(RP46-13), white 4,2
F004 X F005 white white white 2
F004 X F006 white purple(RP44-13) pink (RP44-13) 1
F004 X F007 white red(RP41-12) purple(RP46-13) 1
F004 X F009 white red(R39-5) red-purple(RP41-9), red-purple(RP41-9), 9,30

red-purple(RP43-10), purple(RP46-12), 10,8
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Mutation Induction in Sesame for Utilizing as

Ornamental Crop

11 1ham” uaz aig1 nIsilszasy”

Thiwa Pateekum” and Nuttha Kuanprasertl/

Abstract : Mutation induction for improving sesame for utilizing as ornamental crop was conducted. Seven varieties of
sesame, SM 73 line MKS-II-82128-1, SM 73 R line MKS-1I-82128-1, SM 74 line MKS-1-82186, SM 74 line NS 214,
Amphur Pai, Amphur Phrao and KKU 3, were exposed to gamma ray at different doses, 0, 30, 60 and 90 Gray (Gy).
It was found that gamma ray had effect on flower color of SM 73 line MKS-II-82128-1, SM 74 line MKS-1-82186,
Amphur Pai and KKU 3. Gamma ray at 90 Gy had effect on height of first flowering of SM 74 line MKS-1-82186,
whereas gamma ray at 30, 60 and 90 Gy had an effect on time of flowering of SM 73 line MKS-II-82128-1, SM 73 R
line MKS-I1-82128-1, SM 74 line NS 214 and KKU 3. However, gamma ray did not have any effect on lower petal
color, height of first flowering node and branching. These selected varieties of first radiated generation were planted for
M2 generation. It was found that gamma ray had no effect on plant height, day of flowering and branching. However,
in this test, Amphur Pai radiated at 30 and 60 Gy showed various flower color.

Different concentrations of colchicine, 0, 0.25, 0.50 and 0.75 %, were applied on shoot tip of Amphur Pai,
Amphur Phrao and KKU 3. It was found that the greater concentrations of colchicine resulted in the lower survival rate
and plant height. Flowering period was delayed whereas flower size was increased.

Radiation doses or colchicine concentrations had no effect on chromosome number. Number of chromosome

of sesame yielded 26 chromosomes. (2n = 26).

17 a a s a oo . = )
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I Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Germination percentage of irradiated sesame seed of m1".

Dose (Gy) Germination (percentage)
nlml n2ml n3ml n4ml n5ml n6ml n7ml
0 80.00 98.67 99.33 86.00 96.67 91.33 81.33
30 22.67 96.67 98.67 82.00 99.33 95.33 72.67
60 68.67 56.00 49.33 76.67 97.33 98.67 63.33
90 49.33 48.00 98.67 56.00 97.33 92.67 53.33

1/ . . .
average value, no statistics analysis
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Table 2 Comparison of sesame plant and flower characteristics derived from non or irradiated

seeds, M1.
Varieties Branching Y No. of days Height of Height Flower’ Lower petal
for first first (cm.)
flowering(day flowering
) > node (cm.)

nlmldo0 2 38.33b 50.00 122.20 7.5p-7.8p 7.3p-10.0p
nlmld1l * * * * 7.3p-7.8p 7.3p-10.0p
nlmld2 2 36.33a 54.70 125.70 7.3p-7.9p 7.3p-7.5p
nlmld3 2 38.00b 58.80 113.20 9.4p-10p 7.4p-7.5p

LSD, s - 0.27 ns ns - -
n2m1do0 2 39.67b 79.40 102.30 7.4p-7.8p 7.7p
n2mldl 2 40.00b 62.90 126.80 7.7p-10.0p 7.5p
n2mld2 2 40.67b 59.80 99.30 7.5p-7.7p 7.3p-7.5p
n2mld3 2 32.00a 45.50 112.80 7.3p-8.3p 7.3p

LSD, . - 1.62 ns ns - -
n3m1do0 2 38.00 63.25 136.60ab 0.3rp-3.6rp 7.4p-1.0rp
n3mldl 2 39.00 59.13 140.80a 7.4p-3.0rp 7.4p-10.0p
n3m1d2 2 40.67 78.70 155.50a 7.3p-3.0rp 7.3p-3.0rp
n3mld3 2 41.00 74.95 110.60b 0.1rp-5.3rp 10p.-3.0r

LSD, - ns ns 6.82 - -
n4m1do0 1 42.00b 37.10 84.60 10.0p-5.3rp  1.0rp-4.3rp
n4mldl 1 38.00a 43.00 103.60 7.4p-10.0p 10.0p-3.0rp
n4m1d2 1 38.00a 48.55 92.10 7.3p-0.3rp 7.4p-3.0rp
n4ml1d3 1 37.67a 56.50 122.03 7.3p-10p 7.4p-3.0rp

LSD, s - 0.53 ns ns - -
nSm1do0 2 44.33 62.47 98.95 7.3p-7.4p 9.0p-0.1rp
nSmldl 2 40.00 43.53 85.37 8.7p-9.4p 7.3p-1.0rp
nSmld2 2 46.67 59.60 104.20 7.7p-9.8p 7.4p-9.1p
nSm1ld3 2 40.33 58.50 70.27 7.9p-2.0rp 7.3p-8.7p

LSD, . - ns ns ns - -
n6ém1do 2 36.67 58.93 81.60 7.0p-0.1rp 0.1rp-3.6rp
n6émldl 2 39.00 65.28 98.13 0.7rp-1.6rp 7.4-p3.0rp
ném1ld2 2 43.00 62.81 93.63 7.3p-1.6rp 7.4p
n6mid3 2 41.00 64.86 111.20 7.5p-0.1rp 7.4p-0.1rp

LSD, s - ns ns ns - -
n7ml1d0 2 40.00c 51.60 97.93 4.3rp-5.3rp 7.3p
n7mldl 2 36.33a 66.00 119.10 7.4p-10.0p 7.3p-8.8p
n7mld2 2 39.33bc 52.41 102.20 8.7p 7.3p
n7mld3 2 37.67ab 53.95 95.83 7.4p 10.0p

LSD, s - 0.71 ns ns - -

a/ branching: 1 =non-branching 2 = branching * = no germination

b/ indicated significant at 95 percent level, alphabets in each column show the difference

ns non — significant

¢/ p= pink rp=redpink
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Table 3  Germination percentage of irradiated sesame seed, M2".

Dose (Gy) Germination (percentage)
nlm2 n2m2 n3m2 n4m?2 n5m2 n6m?2 n7m2
0 56.67 99.33 82.00 86.00 99.33 96.67 76.00
30 - 48.00 48.00 53.33 99.33 95.33 72.67
60 42.66 48.00 49.33 35.33 97.33 98.67 63.33
90 32.66 28.00 28.00 48.00 48.00 92.67 53.33

1/ .. .
average value, no statistics analysis
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Table 4 Comparison of sesame plant and flower characteristics derived from non or irradiated seeds, M2.

Varieties Branching Y No. of days Height of Height Flower” Lower petal
for first first (cm.)
flowering(da flowering
y) v node (cm.)
nSm2do0 2 40.20 74.03 164.39 7.3p-7.4p 8.7p-9.4p
nSm2d1 2 40.60 76.80 160.73 7.3p-10.0p 8.8p-9.8p
&0.1rp-3.7rp &0.1rp-4.1rp
&2.9gy-3.7gy &3.7gy
nSm2d2 2 40.73 74.37 154.45 7.4p-10.0p 8.7p-9.8p
&2.9gy-3.7gy &0.1rp
LSD, . - ns ns ns - -
n6m2d0 2 36.67 76.07 149.53 7.3p-10.0p 7.4p-9.8p
n6m2d1 2 38.53 76.60 149.53 7.3p-10.0p 9.0p-9.8p
n6m2d2 2 39.20 75.33 140.81 7.3p-10.0p 9.0p-9.8p
&0.1rp
n6m2d3 2 38.47 76.90 145.73 7.3p-10.0p 8.7p-9.8p
&0.1rp
LSD, . - ns ns ns - -
n7m2d0 2 38.53 87.67 152.27a 7.3p-10.0p 8.8p-9.4p
&0.1-1.0rp
n7m2d1 2 36.53 83.67 176.70b 7.3p-10.0p 8.8p-9.7p
&1.0rp
n7m2d2 2 37.60 88.23 146.10a 7.3-10.0p 8.7p-9.1p
&2.2rp-4.3rp &2.0rp-5.3rp
LSD - ns ns ns - -

0.05

“ branching: 1 =non-branching 2 = branching
™ non — significant
b' p= pink rp=redpink gy = green yellow
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* =no germination
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Table 5 Comparison of sesame plant and flower characteristic derived from non or treated seeds.

Varieties Percentage No. of days Height of Height Flower” Lower petal
survival ¥ for first first (cm.) o
flowering(d flowering
ay) Y node (cm.)
n5c0 100 48.00a 31.50c 67.27 7.4p 8.7p
n5cl 33.3 48.67a 24.67a 66.70 9.0p 8.8p
n5c2 11.1 50.30b 38.00c 51.67 10.0p 10.0p
nSc3 33.3 67.67c 40.00d 50.33 7.4p 7.5p
LSD, .. - 1.08 1.74 ns - -
n6¢c0 100 47.00a 42.00 67.00 10.0p-1.0rp 8.7-8.8p
n6el 22.2 58.30b 38.33 51.33 9.0p-10.0p 7.7p-9.1p
n6ec2 22.2 58.00b 44.33 * 9.0p-10.0p 7.7p-9.1p
n6c3 11.1 72.00¢ 44.33 7.4p 9.1p
LSD, . - 1.97 ns ns - -
n7c0 100 48.00a 34.50c 57.33 7.4p 7.4p
n7cl 88.8 54.33b 30.33¢ 40.5 7.3p-9.0p 7.3p-9.0p
n7c2 33.3 60.00c 25.33b * * *
n7c3 0 * 17.83a * * *
LSD, - 1.68 3.47 ns - -

005

a/ o g .
average value, no statistics analysis

" indicated significant at 95 percent level, alphabets in each column show the difference

NS . .
non — significant
¢/ p= pink rp=red pink
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Effect of Potassium Chlorate on Nitrogen, Phosphorus,

Potassium and Hormone Content of Longan Root

A A a 1 A a
P INEINANA - las ATSHa AHGITIN

o v 1/
Daranee Kiatsakun "~ and Tragool Tunsuwan

Abstract: Effect of potassium chlorate on content of nitrogen, phosphorus, potassium and hormones of longan root
were conducted on November 2000 at the Faculty of Agriculture, Chiang Mai University. One year old propagated
longans var. Dor were grown with fine sand in 12 inches diameter pots. The data were collected for four consecutive
weeks after treatments. The result revealed that there was no flower in untreated plants. On the other hand, the
flowering was observed in the treated plants after 18 days. The content of nitrogen, phosphorus and potassium three
weeks after treatment were not different from untreated plants. The concentration of root auxin, cytokinin and ethylene
in treated plants on the second week, prior to flowering time were higher than untreated plants. The correlation among
mineral nutrients between root, leaf and shoot and the correlation between root hormones of treated were different from

untreated plants.

L eBmfizeu auznyasaas unInedeEes 2% v 50200
! Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50200, Thailand.
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Tilupengoulae 5o Mizukoshi er al. (1994)
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seedling bioassay (Withham e al., 1986) GA
19875 Rice microdrop bioassay (Nishijima et al.,
1992)
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1982)
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Week 1 Week 2 Week 3 Week 4

Table 1 The percentage of nitrogen of roots, leaves and shoots at four weeks after treated with KCIO, .

Plant organs Weeks Total nitrogen (%) Sign.
- KCI03 +KClO3 differ.
Roots 1 2.49 2.46 ns
2 2.42 2.51 ns
3 2.43 2.37 ns
4 2.06 2.07 ns
Leaves 1 5.00 5.07 ns
2 5.84 537 ns
3 3.63 3.41 ns
4 3.26 3.54 ns
Shoots 1 3.01 2.95 ns
2 271 243 ns
3 313 343 ns
4 2.33b 3.76a *
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Table 2 The percentage of phosphorus of roots, leaves and shoots at four weeks after treated with

KClO,.

Plant organs Weeks Phosphorus (%) Sign.
-KCIO, +KCIO, differ.

Roots 1 0.32 0.33 ns

2 0.21 0.19 ns

3 0.24 0.18 ns

4 0.17 0.17 ns

Leaves 1 0.20 0.19 ns

2 0.22 0.20 ns

3 0.16 0.16 ns

4 0.17 0.20 ns

Shoots 1 0.25 0.25 ns

2 0.24 0.26 ns

3 0.21 0.20 ns

4 0.29 0.21 ns

Table 3 Potassium content of roots, leaves and shoots at four weeks after treated with KCIO, .

Plant organs Weeks Potassium (%) Sign.
- KCIO3 +KCIO3 differ.
Roots 1 0.71 0.60 ns
2 0.60 0.64 ns
3 0.62 0.56 ns
4 0.54 0.54 ns
Leaves 1 0.89 0.86 ns
2 0.85 0.83 ns
3 0.86 0.96 ns
4 0.90 0.87 ns
Shoots 1 0.77 0.77 ns
2 0.76 0.70 ns
3 0.74 0.71 ns
4 0.67 b 0.88 a *
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Table 4 Content of IAA and auxin-like substances (Ll g g'lFW), GA-like substances (LL g g-lFW),

cytokinin-like substances (ng g_1 FW) and ethylene (ppm) in root of plants treated with

KCIO, (+ KCIO,) compared with untreated plants (- KCIO,) at four weeks after treatments

Hormones Weeks - KClO, +KCIO, Sign.
differ.

IAA 1 13.05 131 20.53 1+ 1.85 ns

2 9.90 1 0.63 18.83 + 147 *

3 15.14 1 2.08 16431227 ns

4 8641257 698t 1.72 ns

GA, 1 0.119 1 0.03 0.146 £ 0.04 ns

2 0.271£ 0.03 0.250 X 0.06 ns

3 03211 0.06 0.302 +0.03 ns

4 0.271 £ 0.07 0.323 +0.09 ns

Cytokinins 1 0.060 % 0.01 0.041 +0.01 ns

2 0.057 £ 0.00 0.108 £ 0.01 *

3 0.114 £ 0.00 0.088 £ 0.01 ns

4 0.121 £ 0.01 0.123 £ 0.01 ns

Ethylene 1 0.114 1 0.02 0.124 £ 0.03 ns

2 0.105 1 0.03 0.137+0.03 *

3 0.160 X 0.02 0.220 £ 0.01 *

4 0.277 £ 0.02 0.333 £ 0.04 ns
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Figure 2 Hormone contents of root of plants treated with KCIO, (T2) compared with untreated

plants (T1).
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Table 5 The correlation of root hormones of untreated plants.

IAA GA Cytokinins Ethylene
TAA 1.000 -.027 022 -457
p=.973 p=.978 p=.543
GA 1.000 622 351
p=.378 p=.649
Cytokinins 1.000 845
p=.155
Ethylene 1.000
Table 6 The correlation of root hormones of treated plants.
T1AA GA Cytokinins Ethylene
IAA 1.000 -.755 -.712 -978
p=.245 p=.288 p=.022
GA 875 814
p=.125 p=.186
Cytokinins 1.000 674
p=.326
Ethylene 1.000
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Collection, Studies and Selection of Krachai-Dam (Kaempferia

parviflora Wall.) Cultivars: Chemical Compositions of Essential Qil

from Collected Krachai-Dam Rhizomes
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Sermsakul Pojanagaroonl/ and Chaweang Kaewrak”

Abstract: The exploration and collection of Krachai-Dam (Kaempferia parviflora Wall. ex Baker) cultivars were
carried out at the commercial cultivated area in 3 provinces of the northern and the northeastern Thailand namely Loei,
Phitsanulok and Phetchabun during January to February 2003. The study was done by measuring the internal skin color
of collected Krachai-Dam rhizomes in a*L*b* color systems at Chiangrai Horticultural Research Center and the data
were analysed by Unweighted Pair Group Method Cluster (UPGMA), they were classified into six groups.
The chemical compositions of the essential oil in the Krachai-Dam rhizomes from each group were studied and
compared by using Gas Chromatograph/Mass Spectrometer (GC-MS) during February to April 2003 at the Department
of Pharmacognosy, Faculty of Pharmaceutical Science, Chulalongkorn University. The results showed that there were
significantly different (p< 0.05) among these cultivars in the quantities of the essential oil in the rhizomes. The pale
internal skin color cultivars gave much greater amounts of the essential oil than the dark internal skin color, except for
‘Rom-Klao’.There were different among these cultivars in the 51 chemical compositions of the essential oil in the
rhizomes. The UPGMA revealed that these cultivars could be divided into 2 main groups (5 subgroups). Two
dendrograms showed good relationship between the clusters of chemical compositions of essential oil in thizomes and
the internal skin color of rhizomes, especially the pale internal skin color groups. In conclusion, the Krachai-Dam
cultivars had influenced on the quantities and the chemical compositions of the essential oil in the rhizomes. The results
of the study were beneficial to Krachai-Dam wine production and standardization about the odor of the wine and other

products.
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Phurua Highland Agricultural Experiment Station, Phurua, Loei, 42160, Thailand.
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Tablel The sources of Krachai-Dam rhizomes which were collected from commercial cultivated
areas in Loei, Phitsanulok and Phetchabun provinces.

Name of cultivars

Herbarium code*

Commercial cultivated areas

1. ‘Huay Nam Sai’

. ‘Rong-Jig’

. ‘Ban-Klang#1’
. ‘Ban-Klang#2’
. ‘Nam-Juang’

N A WKN

6. ‘Na-Kha’

7. ‘Nhong-Seang’

8. ‘Boh Muang Noi#1’
9. ‘Boh Muang Noi#2’
10 ‘Rom-Klao’

11 ‘Kheg-Noi#1’

12 ‘Kheg-Noi#2’

QSBG C.Maknoi 466

QSBG C.Maknoi 471
QSBG C.Maknoi 472
QSBG C.Maknoi 473
QSBG C.Maknoi 467

QSBG C.Maknoi 474
QSBG C.Maknoi 475
QSBG C.Maknoi 476
QSBG C.Maknoi 477
QSBG C.Maknoi 468

QSBG C.Maknoi 469

QSBG C.Maknoi 470

Moo 16 Ban Huay Num Sai Tai, Tambon Nern-Perm, Nakorn-Thai,
Phitsanulok.

Moo 1 Ban Rong-Jig, Tambon Rong-Jig, Phurua, Loei.

Moo 4 Ban Klang, Tambon Plaba, Phurua, Loei.

Moo 4 Ban Klang, Tambon Plaba, Phurua, Loei.

Moo 15 Ban Nam-Juang, Tambon Boh-Park, Charttrakarn,
Phitsanulok.

Moo 5 Ban Na-Kha, Tambon Pak-mun, Dan-Sai, Loei.

Moo 2 Ban Nhong-Saeng, Tambon Sarn-Tom, Phurua, Loei.
Moo 5 Ban Boh Muang Noi, Tambon Saeng-Pha, Na-Heaw, Loei.
Moo 5 Ban Boh Muang Noi, Taombon Saeng-Pha, Na-Heaw, Loei.
Moo 4 Ban Rom-Klao,Tambon Boh-Park, Charttrakarn,
Phitsanulok.

Moo 9 Ban Prakobsuk,, Tambon Kheg-Noi, Khao-Khor,
Phetchabun.

Moo 8 Ban Chaichana, Tambon Kheg-Noi, Khao-Khor,
Phetchabun.

*Plant samples were kept in Herbarium at the Queen Sirikit Botanical Garden (QSBG), Mae-Rim, Chiang Mai.
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Figure 1 The collected Krachai-Dam rhizomes from 12 commercial cultivated area in Loei,

Phitsanulok and Phetchabun province.
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Table 2 The internal skin color of Krachai-Dam rhizomes in the a*L*b* color system measured
by the color reader (MINOLTA model CR-300).

The internal skin color of Krachai-Dam rhizomes in

No. Krachai-Dam cultivars the a*L*b* color system
L* a* b*
1 Huay Nam Sai 34.81 de 7.63 d -1.51 ef
2 Rong-Jig 42.50 ¢ 6.16 ¢ 435¢
3 Ban-Klang#1 33.87e 8.82 be -3.26 gh
4 Ban-Klang#2 45.15b 537e 6.34b
5 Nam-Juang 3712¢ 848 ¢ -0.14 d
6 Na-Kha 35.37d 853 ¢ -2.32 fg
7 Nhong-Seang 34.24 de 9.40 a -3.06 gh
8 Boh Muang Noi#1 35.34d 834 e -1.25e
9 Boh Muang Noi#2 44.72 b 4.99 e 7.22b
10 Rom-Klao 32.29f 9.17 ab -3.57h
11 Kheg-Noi#1 33.96 e 8.42 be -2.91 gh
12 Kheg-Noi#2 47.27 a 3.86f 9.46 a
Mean 38.01 7.42 0.77
CV(%) 5.21 11.73 21.41

Mean within the same column with different common letters differ significantly (p<0.05) by DMRT

* In the L* a* b* color space; L* indicates brightness: +L* is the lightness or white, -L* is the darkness or black; a* and b* are the

chromaticity coordinates; +a* is the red direction, -a* is the green direction,+b* is the yellow direction, -b* is the blue direction.
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Figure 2 Dendrogram from Unweighted pair group method cluster analysis (UPGMA) of value
a*,L* and b* in a*L*b* color system of Krachai-Dam rhizomes’ internal skin color.
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Table 3 The quantities of the essential oil in the fresh ¢gHjfeted Krachai-Dam rhizomes.

The quantities of the essential oil

No. Krachai-Dam cultivars in the rhizomes
(milliliters per 100 grams fresh weight)*
1 Huay Nam Sai 0.0200 de
2 Rong-Jig 0.0225 cd
3 Ban-Klang#1 0.0138 f
4 Ban-Klang#2 0.0300 b
5 Nam-Juang 0.0163 ef
6 Na-Kha 0.0200 de
7 Nhong-Seang 0.0200 de
8 Boh Muang Noi#l 0.0200 de
9 Boh Muang Noi#2 0.0275 b
10 Rom-Klao 0.0263 be
11 Kheg-Noi#1 0.0200 de
12 Kheg-Noi#2 0.0350 a
Viean 0.0226
CV(%) 13.89
Mean within the same column with different common letters differ significantly  (p<0.05) by DMRT

* Fresh Krachai-Dam rhizomes were kept by spreading on the floor under shade and air-ventilation with the age of 45-50 days after harvested when
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Table 4 The comparative percentage peak area of 51 chemical compositions of essential oil
among 12 collected Krachai-Dam cultivars.
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Figure 3 Dendrogram from Unweighted pair group method cluster analysis (UPGMA) of 51
chemical components of the essential oil in Krachai-Dam rhizomes.
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Effect of Delayed Pruning Period on Harvesting Time of

Mango cv. Kaew in the Upper North

wigyedssa yApay " uaz 535 Smivan "

Benjawan Chutichudet " and Tavatchai Radanachaless "

Abstract : In order to increase the Kaew mango’s value in the Upper North rainfed condition, an experiment was
conducted with an objective to know the effect of different pruning period on delay flower formation and the harvesting
time. Six treatments were arranged in Completely Randomized Design with different pruning periods : June, July,
August, September, October and a control (no pruning). The experiment was conducted from June 2001 to June 2002,
tested with mango cv. Kaew grafted on Talub Nak, 12 years old. Four replications were laid out in the farmer ’s field,
Chom Tong Land Reform Project Area, under Doi Lor district of Chiang Mai, one tree assigned as single replication.
The analysis of data indicated that there were no significant differences on number of leaf flushing, flowering period,
size of inflorescence, percentage of perfect flower and harvesting time among the treatments and control, except yield
and fruits drop. Yields from June and July pruning were highest (201.9 and 249.6 kg/tree respectively) and October
pruning produced the lowest yield (37.6 kg/tree). Fruit drops were highest in the October pruning (89.4%). Preliminary
finding showed that delayed pruning in the Upper North rainfed condition could cause lower yield with no other

significant differences on delay flower formation and the harvesting time.

1/ - - o , ,
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/
: Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Leaf flushing of Kaew mango trees after pruning in

different months.

Pruning month

Leaf flushing

New leaf flushing (%) Number of new leaf flushing / shoot

No pruning 85.0 2.70
June 95.0 2.68
July 80.0 2.53
August 95.0 2.85
September 82.5 2.15
October 92.5 3.07

LSD . ns ns

C.V. (%) 15.67 22.75
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ns = nonstatistical difference at 95% level ( P < 0.05)
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Table 2 Flower formation period, size of inflorescence and percentage of perfect flowers of

Kaew mango trees after pruning in different months.

Flower formation period (days) Inflorescence size Perfect

Pruning (cm) flowers
month 15 Jun. - 1.5 cm 1.5 cm Inflorescence —full Diameter  Length (%)

Inflorescence bloom stage
No pruning 176.0 27.2 18.0 294 34.6
June 176.0 25.9 18.6 335 31.1
July 176.0 31.0 18.3 314 50.2
August 184.3 29.3 16.0 31.6 275
September 176.0 27.8 16.5 35.0 43.2
October 183.7 29.3 17.8 325 22.6
LSD .. ns' ns ns ns ns

C.V. (%) 4.48 9.05 11.9 13.54 43.01

ns = nonstatistical difference at 95% level ( P < 0.05)
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Table 3 Fruit drop, harvesting period, harvesting day, yield, number of fruits per tree and

number of fruits per panicle of Kaew mango after pruning in different months.

Fruit drop  Harvesting Harvesting Yield No. of fruits No. of

Pruning month (%) period (days) day (kg / tree) / tree fruits /

panicle
No pruning 66.7 b 127.0 11 May 151.9 be 176.9 b 1.0
June 77.5 ab 132.2 14 May 201.9 ab 201.9 ab 14
July 62.1b 123.7 11 May 249.6 a 274.6 a 1.5
August 60.4 b 125.6 19 May 1382 ¢ 188.2 b 1.3
September 78.9 ab 1284 12 May 115.7 ¢ 87.1c¢ 1.2
October 895a 122.0 15 May 37.6d 37.6c¢c 1.1
LSD . 6.09 ns 22.57 25.09 ns

C.V. (%) 14.54 5.43 30.27 31.16 22.32

Mean within the same column followed by the same letters do not significantly differ at 5% level (P < 0.05) by LSD,

ns = nonstatistical difference at 95% level ( P < 0.05)
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Table 4 Fruit size, fruit weight and percent flesh of Kaew mango after pruning in different months.

Pruning month Fruit size (cm) Fruit weight Flesh
Width Length Thickness (€] (%)
No pruning 6.0 cd 8.5 55¢ 156.4 be 70.1
June 6.2 ab 8.7 5.8 ab 179.4 ab 70.8
July 6.0 cd 8.6 5.5bc 159.2 be 69.6
August 59d 83 54c¢ 149.2 ¢ 694
September 6.1 be 8.8 5.6 be 169.4 abc 69.5
October 6.4a 8.9 58a 1879 a 71.1
LSD .. 0.77 ns 0.73 7.98 ns
C.V. (%) 2.53 4.40 2.59 9.56 1.74

Mean within the same column followed by the same letters do not significantly differ at 5% level (P < 0.05) by LSD.

ns = nonstatistical difference at 95% level (P < 0.05)

Table 5 Fruit quality of Kaew mango after pruning in different months.

Pruning month SS (%) TA (%)

No pruning 9.19 be 0.30
June 9.96 ab 0.30
July 9.46 bc 0.30
August 897 ¢ 0.28
September 9.41 be 0.29
October 10.54 a 0.33
LSD 0.30 ns

C.V.(%) 6.19 8.82

Mean within the same column followed by the same letters do not significantly differ at 5% level ( P < 0.05) by LSD

ns = nonstatistical difference at 95% level ( P < 0.05)
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Effect of Heat Treatment on Protein in Longan Fruit Peel
During Chilling Injury

Aan a VA 2 = a
ﬁiiﬁfﬂ OUYS Uas AUE YNENIA

Sirisopha Inkha” and Danai Boonyakiatl/

Abstract : Longan fruits (Dimocarpus longan Lour. ¢v. “Dor”) were dipped in hot water at 4011 and 501 °C for 5,
10, 15, 20, 25 and 30 minutes and then stored at IOC, 90-95% relative humidity for 12 days. The results showed that the
soluble protein contents in the peel which were determined by a dye binding method slightly increased during storage
and the number of protein bands separated by SDS-PAGE 10% was 18 bands in all treatments, in the range of molecular
weight 9.33-177.83 kDa. The molecular weights of major protein bands were analyzed by Gel Document. The results
showed that the heated fruits had the number of major protein bands more than the control, especially low molecular

weight proteins.
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”Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 The soluble protein contents of longan peel dipped in hot water at 401 and 50+1°C

for 5, 10, 15, 20, 25 and 30 minutes and then stored at 1°C, 90-95% relative humidity

for 12 days.

Treatments

The soluble protein contents (mg/g fresh weight)

Dipping temperature and time

Storage time (days)

2 4 6 8 10 12

control 3.75ab 3.78 4.53abc 6.69 9.21a 7.08

40°C for 5 minutes 4.13a 3.86 4.63abc 7.51 7.54ab 6.25
40°C for 10 minutes 3.54ab 4.34 4.68abc 7.55 8.26ab 6.48
40°C for 15 minutes 3.78ab 3.84 4.17abc 7.62 8.07ab 7.01
40°C for 20 minutes 3.41b 4.41 5.07ab 7.80 7.94ab 7.42
40°C for 25 minutes 3.69ab 3.75 3.98abc 7.75 7.37b 6.29
40°C for 30 minutes 3.83ab 4.01 5.15a 6.99 7.01b 6.33
50°C for 5 minutes 4.15a 3.62 4.24abc 7.39 7.17b 6.93
50°C for 10 minutes 3.72ab 3.86 3.84c 7.82 6.97b 7.02
50°C for 15 minutes 4.00ab 4.30 4.12abc 7.72 7.46ab 6.54
50°C for 20 minutes 3.97ab 4.11 3.96abc 7.79 8.14ab 6.04
50°C for 25 minutes 3.83ab 3.90 3.96abc 7.92 7.18b 6.25
50°C for 30 minutes 3.76ab 4.04 4.24abc 7.53 8.29ab 6.58
C.V. (%) 18.01 8.09 9.10 6.37 7.81 7.04

Mean followed by the same letters are not significantly different at the 5% level by Tukey’s (HSD) test
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Figure 1 The protein patterns of longan peel dipped in hot water at 401 and 50%1°C for 5,10,

15, 20, 25 and 30 minutes and then stored at 1°C, 90-95% relative humidity for 10 days.

1 and 15 = The protein pattern of standard protein.

2 = The protein pattern of longan peel that was not dip in hot water (control).

3 =The protein pattern of longan peel dipped in hot water at 40°C for 5 minutes.
4 = The protein pattern of longan peel dipped in hot water at 40°C for 10 minutes.
5 = The protein pattern of longan peel dipped in hot water at 40°C for 15 minutes.
6 = The protein pattern of longan peel dipped in hot water at 40°C for 20 minutes.
7 = The protein pattern of longan peel dipped in hot water at 40°C for 25 minutes.
8 = The protein pattern of longan peel dipped in hot water at 40°C for 30 minutes.

9 = The protein pattern of longan peel dipped in hot water at 50°C for 5 minutes.

10 = The protein pattern of longan peel dipped in hot water at 50°C for 10 minutes.
11 = The protein pattern of longan peel dipped in hot water at 50°C for 15 minutes.
12 = The protein pattern of longan peel dipped in hot water at 50°C for 20 minutes.
13 = The protein pattern of longan peel dipped in hot water at 50°C for 25 minutes.

14 = The protein pattern of longan peel c}iﬁped in hot water at 50°C for 30 minutes.
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aNBNaveINNNDUMSAANNABNANEN HAZADINAIDELVD

‘Viﬁiﬁ“?f NUNa (Brachiaria decumbens)

Influence of Cutting Frequency on Yields and Persistences of

Signal Grass (Brachiaria decumbens)

Aa v o dy/ 2/ A 2/
|sn VUNUUN S OUdN NMINed Uas gl TJ?QW@

Satith Kunthanan” Tanom Trathong” and Boonlue WilaiponZ/

Abstract: The experiments was carried out from April 4, 1990 to December 15, 1990 at Khon Kaen University, Khon
Kaen, Thailand, on the Korat soil series. The objectives of the experiments were to determine the effect of frequencies
of cutting at 15, 30, 45, 60 and 90 days on yields and persistences of signal grass and cut at the height of 1.5 inches from
the ground level.

There was a significant response in cumulative dry matter herbage yield (207.42 gm./pot) at cutting frequency
of 90 days. Crude protein contents of the grass tended to decrease with frequentce. The highest (16.9%) was obtained at
the cutting frequency of 15 days. At cutting frequency of 90 days, the total non structural carbohydrate (TNC) content
cumulative on root and plant density were highest (p < 0.01) being 505.55 mg/gm root and 35 plants / pot respectively.

The result demonstrated that the frequency of cutting influenced the yields , nutritive values and persistences of signal

grass.

1/ a o ~ o o A = A

'JVIEﬂaﬂlﬂHﬂiLLaMﬂﬂIuIﬁﬂqIﬂ]V]ﬂ ADVUNITOIBIANY NAYUD 4 64110
" Sukothai Collage of Agriculture and Technology, Institute of North Vocational Education 4, Sukhothai 64110, Thailand.
Y mndandaimans auznaTans YHINOIROVOULAY 40002

2/Department of Animal Science, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.
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Table 1 Influence of cutting frequencies on number of tillers (pl/pot) and dry matter yields

(g/pot) of signal grass under different cutting frequencies.

Cutting frequencies

Number of tillers

Dry matter yield

Before experiment

Total average

First cutting Total average

15 18 6 32.88 27.56

30 17 11 33.45 67.80

45 18 23 30.12 84.27

60 18 28 32.12 109.75

90 17 35 33.83 207.42
Mean 18 21 32.48 99.36
LSD. (0.05) - 4.799 - 18.576
LSD. (0.01) - 6.473 - 25.059
C.V. (%) 25.89 22.85 17.42 18.25
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Table 2 Influence of cutting frequencies on root length (cm) and dry matter (g/pot) of signal

grass under different cutting frequencies.

Cutting frequencies Root length Dry matter of root

Age 150 day Age 210 day Age 150 day Age 210 day

15 27.50 29.25 3.95 26.15

30 35.50 55.25 22.75 39.10

45 44.50 72.25 39.13 41.58

60 45.75 95.00 65.33 54.60

90 49.75 109.00 93.73 91.10

Mean 40.60 72.15 44.98 50.58

LSD. (0.05) 12.467 10.112 20.197 40.464

LSD. (0.01) 17.477 14.177 28.315 56.727

C.V. (%) 19.93 9.10 29.15 52.00

Table 3 Influence of cutting frequencies on crude protein (% dry weight) and total nonstructural

carbohydrate (mg/g) of signal grass under different cutting frequencies.

Frequency in cutting Crude protein TNC

(days) plant root stubble root
15 16.94 6.60 28.74 87.22
30 13.77 5.00 22.70 117.79
45 11.04 4.79 20.22 183.62
60 9.40 4.50 15.82 242.03
90 6.64 4.22 14.69 505.55
Mean 11.56 5.03 20.43 227.24
LSD. (0.05) 1.292 1.224 3.411 57.270
LSD. (0.01) 1.743 1.715 4.602 80.288
C.V. (%) 10.92 15.84 16.30 16.36

TNC = total nonstructural carbohydrate
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Loan Repayment Potential of Village Fund Members

in Chiang Mai Province

1/
373191 QINT

v
Warapa Kunaporn

Abstract : Village and community fund was established as a revolving fund within the village and community.
The operation of the village fund could be succeeded only when the member could repay loan back on time. The study
of loan repayment potential of the member of village fund hence had its purpose to investigate the loan repayment of the
member and the factors affecting loan repayment as well as problems for not be able to repay loan in Chiang Mai
Province.

The result showed that 56.7 percent of sample member had repayed loan back to the village fund once with
interest. The factors affecting loan repayment were wage earning, primary education, household income and interest
rate. The problems of loan repayment included short time duration for repayment, amount of loan was not enough, high
interest rate and complicated loan request process.

It was suggested that persons who got involved in village fund policy should pay special attention on 4 factors
affecting loan repayment potential. The recommended interest rate was 6 percent per year. The village fund rule should
also be improved in 2 aspects: extend time duration for repayment and increase amont of loan. Furthermore, the
government should provide the officer to suggest the village fund member for they could have more opportunity to

enhance their incomes fund more effectively.
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MAIBITUTTULASINYLUNTNTINBAT ﬂﬂ!%LﬂHﬂiﬁWﬁ@l{ unmneauTes v weelvii 50200

! Department of Agricultural Extension, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Analysis of multi — regression equation.

Independent variables Coefficient T - test Significant level

constant 1.635 7.036 0.000
wage earning (X,) -0.953 -4.866 0.000
primary education (X,) 0.381 2.864 0.005
total household income (X,) 0.015 2.852 0.005
village fund interest rate (X,) 0.047 2.074 0.039
Multiple R = 0.397 Adjusted R Square = 0.141

R Square = 0.157 Durbin-Watson = 1879

Source : Calculated
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Program for Management of Dried Longan Entrepreneur:

A Participatory Approach
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Abstract : The decision making on dried longan industry is one of the most important and difficult tasks faced by
dried longan entrepreneur because of the absence of computer software that encourages entrepreneur to improve their
performance. This project aims to develop an investment decision analysis and decision support tools for evaluating the
management of dried longan entrepreneur. Microsoft access 2000 was used to develop the software. We have developed
the software for calculating economic valuables such as cost, return, profit, break event point, etc. The decision maker
can fell more confident on their management due to the incorporation of those valuables on their decision making

process.
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