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Effect of Storage Temperature and Duration on

Flower Qualities of Hippeastrum ‘Susan’

991gms 19AaY" uaz laszen FansaE”
Warayut Wongin” and Soraya Ruamrungsri”

Abstract: The effects of storage temperature and duration on flower qualities of Hippeastrum ‘Susan’ were
studied. Bulbs with 20 — 24 cm circumferences were selected and kept in cold room at 10 and 15 °C for 1, 3
and 5 months. After storage, bulbs were grown in medium using soil : sand : coconut dust : rice husk charcoal :
rice hull with ratio of 4 : 1:1: 1 : 1. The result showed that the storage temperature at 10 °C increased diameter
of flower stalk and storage temperature at 15 °C increased flower size. The storage duration for 1 month
increased flower stalk circumference, flower stalk length and flower size. Storing bulbs at 10 °C for 1 month
increased flower stalk circumference, flower stalk length and flower size. However, there was no significant
different when storing bulbs at 10 °C for 3 months compared with storing bulbs at 15 °C for 1 months. Therefore,

bulb storage at 10 °C for 1-3 months was suitable for to delaying pot plant production of Hippeastrum ‘Susan’.

Keywords: Hippeastrum, storage, temperature
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Table 1 Effect of storage temperature on flower stalk circumference and flower size.

Storage temperature Flower stalk circumference" Flower size"
(°C) (cm) (cm)
10 6.73a 16.08b
15 6.40b 17.17a

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

Table 2 Effect of storage duration on flower stalk circumference, flower stalk length and flower size.

Storage duration Flower stalk Flower stalk Iength" Flower size"
(month) circumference” (cm) (cm)
(cm)
1 6.83a 25.03a 18.13a
3 6.77a 21.46b 16.91b
5 6.10b 18.15b 14.84c
LSD (0.05) 0.37 344 1.20

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

Table 3 Effect of storage temperature and duration on flower stalk circumference and flower stalk length.

Treatment Storage Storage duration Flower stalk Flower stalk Iength”
temperature (month) circumference”’ (cm)
(°C) (cm)
1 10 1 6.86ab 26.61ab
2 10 3 7.25a 24.95bc
3 10 5 6.10c 13.70e
4 15 1 6.80b 23.45c
5 15 3 6.30c 17.98d
6 15 5 6.11c 22.61c
control 6.81ab 28.15a
LSD (0.05) 0.43 2.57
Main Effect
Storage temperature * ns
Storage duration * *
Interaction
Storage temperature x Storage duration * *

"Means within the same column followed by different letter are significantly different by LSD test at P < 0.05, ns = not significantly

different.
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Table 4 Effect of storage temperature and duration on flower size, number of flowers per stalk and number

of floral stalks.

Treatment Storage Storage Flower size" Number of Number of
temperature duration (cm) flowers per floral stalks
(°C) (month) stalk
1 10 1 18.00abc 4.16 1.83
2 10 3 16.80cd 4.16 1.83
3 10 5 13.46e 4.00 1.66
4 15 1 18.26ab 4.00 1.66
5 15 3 17.03bcd 4.00 1.66
6 15 5 16.21d 4.00 1.16
control 19.33a 4.00 1.66
LSD (0.05) 1.35 ns ns
Main Effect
Storage temperature * ns ns
Storage duration * ns ns
Interaction
Storage temperature x Storage duration * ns ns

"Means within the same column followed by different letter are significantly different by LSD test at P < 0.05, ns = not significantly

different.

Figure 1 Effect of storage temperature and duration on flower qualites of Hippeastrum ‘Susan’.
(T1: 10 °C 1 month, T2: 10 °C 3 months, T3: 10 °C 5 months, T4: 15 °C 1 month, T5: 15 °C
3 months, T6: 15 °C 5 months, Control)
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Effect of Night Interruption and PGRs Application on
Growth and ABA Levels in Curcuma alismatifolia Gagnep.

Off-season Production

¢ o a/ 3 o a1/ 2/
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Panupon Hongpakdee” and Soraya Ruamrungsri”’y

Abstract: The experiment on effect of night interruption and PGRs application on growth and ABA levels in
Curcuma alismatifolia Gagnep. off-season productions was conducted. Experimental design was a split plot
with 3 replications. The main plots were 1) growing under natural light and 2) night interruption with supplement
lighting and the sub plots were 4 PGRs applications: 1) pure water as control 2) Gibberellins (GA,) 100 mg/l 3)
fluridone 10 uM and 4) GA, + fluridone. The result showed that the night interruption did not affect plant growth
(height and total leaf area). While the PGRs applications were significantly different in plant height and total
leaf area. The GA, application gave the highest plant height but night interruption had significant interaction
with PGRs application in terms of plant height and total leaf area. Both lighting and PGRs applications did not
affect endogenous abscisic acid (ABA) levels in plant parts (leaf, mother rhizome and old storage roots) and

there was no significant interaction between lighting and PGRs application on ABA levels in plant parts.

Keywords: Night interruption, PGRs, abscisic acid, Curcuma alismatifolia
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Table 1 Plant height (cm) and total leaf area (cm’) of Curcuma alismatifolia Gagnep. grown under the
different lighting and PGR application at first floret opened stage.
Plant height (cm) Total leaf area (sz)
PGR Lighting Averagezl Lighting )
Natural Night Natural Night Average
light Interruption light Interruption
Control 37.84 34.08 35.78° 380.28 280.02 330.15°
GA 39.87 62.50 51.18" 250.02 337.47 293.75%
Fluridonee 37.97 34.32 36.14° 341.49 336.58 339.03°
GA+Fluridonee 27.70 45.63 36.67" 288.91 238.09 263.50"
Average” 35.75° 44.13° 315.17° 298.04°
LSD at P< 0.05
PGR * *
Lighting ns ns
PGR x Lighting * *

"Means with the same letter within row are not significant difference at P < 0.05 by least significant difference.

Means with the same letter within column are not significant difference at P < 0.05 by least significant difference.
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Table 2 ABA levels (ng /g DW) in rhizome and storage roots of Curcuma alismatifolia Gagnep. grown under
the different lighting and PGR applications at first floret opened stage.
ABA levels (ng /g DW)

Mother rhizome Old storage roots
PGR Lighting " Lighting "
Average Average
Natural Night Natural Night
light Interruption light Interruption

Control 825.70 792.70 809.20° 1046.00 1093.60 1341.90°
GA, 814.80 1015.30 915.00° 965.00 1040.70 1002.90°
Fluridone 740.80 922.10 831.45° 1151.40 1238.60 1195.00°
GA,+Fluridone 1560.30 994.00 926.57° 964.90 1261.00 1112.90°
Average” 810.10° 931.03° 1031.80°  1158.50°
LSD at P< 0.05

PGR ns ns

Lighting ns ns

PGR x Lighting ns ns

"Means with the same letter within row are not significant difference at P < 0.05 by least significant difference.

“Means with the same letter within column are not significant difference at P < 0.05 by least significant difference.

Table 3 ABA levels (ng /g DW) in leaves of Curcuma alismatifolia Gagnep. grown under the different

lighting and PGR applications at first floret opened stage.

ABA levels (ng /g DW)

PGR Lighting

Averagez
Natural light Night break

Control 693.10 754.40 723.74°
GA, 757.50 1230.40 993.97°
Fluridone 587.60 916.60 752.11°
GA,+Fluridone 876.50 1070.00 973.27°
Average" 728.68° 992.86°
LSD at P< 0.05

PGR ns

Lighting ns

PGR x Lighting ns

"Means with the same letter within row are not significant difference at P < 0.05 by least significant difference.

“Means with the same letter within column are not significant difference at P < 0.05 by least significant difference.
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WASAUFIUINENIBINUIIINUE Micky Mouse

Effect of Colchicine on Survival Rate, Physiology and

Morphology of Anthurium andraeanum cv. Micky Mouse

sraal Aunsnng’ uaz andas tarln"”
Aunyanee Junpugdee” and Sompong Te-chato”

Abstract: In order to generate genetic viability in Anthurium andraeanum cv. Micky Mouse, nodular callus was
used to treat with 0, 0.05, 0.1, 0.15 and 0.2% colchicine for 24, 46 and 72 h. Average survival rate of the calli
after 21 days of culture was significantly decreased (P<0.01) when the concentration was increased to 0.1%.
Treated nodular callus at 72 h gave the lowest average number of survival percentage at 45.95, significant
difference (P<0.01) to the other two times. The average of stomatal size and chloroplast numbers in guard cells
were increased when concentration of colchicine increased. Explants treated with 0.2% colchicine for 72 h gave
the highest average stomatal size and chloroplast numbers at 1.92 ym in width and 1.91 pym in length, and
39.06 chloroplasts/stomata, respectively. Abnormality of stomata such as, stomatal shapes and chloroplast in
guard cell were observed. Leaf sizes of plants obtained from all concentrations and durations of colchicine
showed no significant difference. Chimeral leaves were obtained which could be classified into three categories:

sectorial, periclinal and combination of sectorial and periclinal.

Keywords: Anthurium andraeanum Micky Mouse, colchicine, stomata, chloroplast
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Table 1 Survival percentage of callus of Anthurium andraeanum cv. Micky Mouse, 21 days after treating with

difference concentration and duration of colchicine.

Survival (%)

Colchicine (%) Average
24 h 48 h 72 h
0 71.75abcd 71.75abcd 71.75 abcd 71.75AB
0.05 67.75abcd 92.25 ab 8.25f 56.08BC
0.1 76.75abcd 16.75 cef 50.00 cde 47.83C
0.15 85.75abc 51.75 bcde 41.75 def 59.75ABC
0.2 80.00abcd 100.00a 58 .00bcd 79.33A
Average 76.4A 66.5A 45.95B
F-test **
C.V.(%) 27.72

*k

significant difference at P <0.01.

Ns non significantly difference.

Means within treatment combination not sharing small letter in common are significantly difference by DMRT.

Mean within treatment not sharing capital letter in common are significantly difference by DMRT.
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0.2% luinan 72 s §nssenTanlng Ae 50%
ppdnTuaadiudu uazazazinafivanzausiens
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wardmgIuINeaImiIIINUg Micky Mouse

Table 2 Effects of different concentrations and duration of colchicine treatments on chloroplast number,

stomata size and leaf size of Anthurium andraeanum cv. Micky Mouse.

Stomata size ( um)

Leaf size (cm)

T ) Colchicine - | b
ime oroplast number ) )
concentration (%) Width Length Width  Length
0 28.98°(21.67-37.17)"  1.62°(1.4-1.82°  1.58 °(1.4-1.95)°
24 0.05 28.91°(22.33-47.33)  1.67°(1.17-2.33)  1.62°(1.43-2.10)
0.1 35.11 *(24-54.17) 1.84°(1.43-252)  1.73 ™(1.4-2.26)
0.15 35.39™(23.67-53.83)  1.82 %(1.44-2.39)  1.76 *°(1.46-2.18) 0.53 0.67
0.2 37.65°(24.5-52.83) 1.93 °(1.48-2.67)  1.86 °(1.47-2.32) e 0.63
48 0.05 32.59%(20.67-52.17)  1.85%(1.53-2.62)  1.87 (1.43-2.21) 0.53 0.64
01 ) ) ) 0.49 0.56
0.15 35.33%(25.67-45.83)  1.89 °(1.52-2.12)  1.81 %(1.43-2.10 0.57 0.65
0.2 36.93 (24.67-52) 1.85 °(1.43-2.43)  1.84 °(1.48-2.2) 0.5 0.58
72 0.05 - - - i i
01 ) ) ) 0.61 0.65
0.15 ) ) ) 0.49 0.56
0.2 39.06 °(26.5-54) 1.92°(1.45-2.2)  1.91°(1.53-2.15) i i
0.48 0.53
F-test i * * ns ns
C.V.(%) 9.86 4.96 6.02 14.41  15.64

*k

ns
A
B

all explants died.

non significant difference.

significant difference at P <0.05.

significant difference at P <0.01.

maximum and minimum numbers of chloroplasts in individual concentration and duration of colchicine.

maximum and minimum sizes of stomata in individual concentration and duration of colchicine.

Means within column not sharing letter in common are significantly difference by DMRT.
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Figure 1

Chloroplast number and stomatal size of Anthurium andraeanum cv. Micky Mouse from different

concentrations and durations of colchicine. (bar =10 um)

(A) 0% colchicine (control)
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uazduFIUINE1IRIMII2NUE Micky Mouse

Figure 2 Abnormal stomata of Anthurium andraeanum cv. Micky Mouse obtained from colchicine treatment

(bar =10 um), (A-B) shape of abnormal stomata, (C-D) stomata pore not open and abnormal

shape, (E) closed stomata without chloroplast, (F) opened stomata without chloroplast, (G) unequal

sizes of guard cell, (H) stomata with half guard cell, (I-J) small size of chloroplast in guard cell,

(K) stomata with chloroplast in one guard cell, (L) Aggregated stomata
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Figure 3 Different chimera in leaves of Anthurium andraeanum cv. Micky Mouse obtained from colchicine

treatment (bar =

sectorial and periclinal
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Effects of Colchicine on Growth of
Spathoglottis plicata Blume Protocorm

a e a L 17 a a1/
ATNNTT NWEINT LA mgv Twarnsal
Verapattra Tipvaree" and Nuttha Potapohn"

Abstract: Protocorms of Spathoglottis plicata Blume were treated with colchicine at 0, 0.005, 0.01, 0.025 and
0.05%. Colchicine at 0.05% caused lowest survival rate, 51.67% and it had effects on plant height, leaf length,
root length and number of roots by decreasing in size, whereas leaf width was increased.

Keywords: Colchicine, protocorm, Spathoglottis plicata Blume

unaAnga: lslnpefuaesdesduluunnn Waldfuasazanalaadduanudndi 0, 0.005, 0.01, 0.025 uaz 0.05
wefidus wudn ansazanelaaidueasdudi 0.05 wefidus i WidsTnpefudidninisidinsensfign 51.67
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v Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Protocorm survival percentage of Spathoglottis plicata Blume after treated with colchicine for

five days.
Colchicine (%) Protocorm survival percentage“
0 100.00 @
0.005 82.50 P
0.01 7250 ¢
0.025 65.83 d
0.05 51.67 ©
LSD 5.957

"Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.

Figure 1 Protocorms of Spathoglottis plicata Blume treated with colchicine for five days.
A=0% B=0.005% C=0.01% D=0.025% E =0.05%
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Table 2 Effects of colchicine on plant height, number of leaves, leaf

length, and leaf width of

Spathoglottis plicata Blume, 12 weeks after treated.

Colchicine (%) Plant height” (cm)

Number of leaves

Leaf Iength" (cm) Leaf width" (cm)

0 10.538 @ 4.225 8.3412 0.437 @
0.005 9.961 @ 4.225 7.507 b 0.438 @
0.01 9.586 @ 4.200 7.350 b 0.443 ab
0.025 8.060 b 4175 5.621C 0.457 b
0.05 7.697 b 4.175 5.426 C 0.463 C
LSD 1.092 NS 0.807 0.015

NS = not significantly different

" Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.

Figure 2 Effects of colchicine on growth of Spathoglottis plicata Blume, 12 weeks after

treated.

21782878 lARTTUNNARDANWIUTIN WAY
ANENR9N e AN ugeTwinlRAwIusIn
BAZANENITINARNAY NANIAS FLN LFFUANTazaNe
TAaTT 0.05 Lilafidus Ha1uiusn 4.8

4 - 4o s A
ANNENITINRAE 5.632 WIUALNAT TAUaNINFHUN
T lisuansazarelnaddvedwldad Ay eas Ae

TN RS

30

o 4 4
FUIUTINLAL 9.025 91N LATAIINEIITINLDAE
7.264  IURWAT WAANTATANe IAATTUANNLT N
0.005 waz 0.01 wafifusd N lENTHINUIUINRAY

4o e u dn naa
wazAneaneds bl uanmeTuswi lule s
ansazanelnaddued wliadAuneala (mn3eh 3)



naURdlAdTIUAanIsALLA
¢ & a
aaslilsinaasuaasaulunann

Table 3 Effects of colchicine on number of root and root length of Spathoglottis plicata Blume, 12 weeks

after treated.

Colchicine (%)

Number of root

Root Iength“ (cm)

0 9.025 2 7.264 8@
0.005 8.675 4 7.013ab
0.01 8.600 @ 6.778 ab
0.025 6.525 b 6.265 PC
0.05 4.800 © 5.632C
LSD 0.912 0.915

"Means in column followed by the same letter are not significantly different at P = 0.05 according to LSD.

o

Lﬁ@ﬁwﬁuﬂﬁmmﬂ@niuimLd@fau wisim
Uanasnunnmatiuauaniasiulon wudn lunssuis
Aldsuansazanslnadiunnudadu 0,05 wefifus
Auaniiafumnsnasss  A393TUK119U
TAsTalanlé 2n = 4x = 80 (mwﬁ' 3) e luresdu

UnAuazFuntiunnmnaassuidnauiaaaslinlu

§1m91 20 thnlu wudn favnaede 25 uay 45
Tulasiumns wastudruautanluseiuil 0.04
ANTNRARLNAT WL A1kt uaessulng ey
pufluansnaes Seuateds 74 uas 43 1hnly
ANNAAL (m‘wﬁ' 4)

Figure 3 Chromosome number of Spathoglottis plicata Blume, (A) = diploid 2n = 2x = 40, (B) =
tetraploid 2n = 4x = 80.
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Figure 4 Size of stomatal cells of Spathoglottis plicata Blume, diploid (A) and tetraploid
(B).
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Seasonal Effect on Endophytic Fungal Diversity

in Geodorum Root

o g o a1/ e 1/ > a1
ANTWNA AUNIA mg’; Twmm‘m has agITd Qﬁlﬁ‘ﬂﬁ.\‘i

Jakkrapong Juntawong”, Nattha Potapohn”and Orawan Chatsrirung”

Abstract: Endophytic fungal diversity of Geodorum root in three different seasons, hot dry, rainy and cold dry
seasons, in deciduous dipterocarp forest at Doi Suthep—Pui National Park was studied from July 2008 to
July 2009. The average soil temperature in rainy season, 24.03°C, and hot dry season, 24.17°C, was
significantly different from cold dry season, 17.96 °C. The soil moisture content of the rainy season, cold dry
season and hot dry season were 17.83, 3.30 and 14.28%, respectively. Soil moisture content of the cold dry
season was significantly different from the other two seasons. A total of 198 endophytic fungal isolates,
comprising 13 genera, were obtained. The major genera were Trichoderma followed by Fusarium, the least
were Aspergillus, Colletotrichum, Eupenicillium and Helicoma. However, fungal genera were different from
season to season. The isolation rate, colonization rate (%) and Shannon-Wiener Index of these endophytes were
investigated. The maximum of all calculated values were found in rainy season were 1.84, 87.50 and 2.09,
respectively. The results of similarity index showed that endophytic fungi species of the hot dry season was
similar to those of the cold dry season. However, they were quite different from those of the rainy season. This

study indicated that changes of physical factors in different seasons had effect on endophytic fungal diversity.

Keywords: Endophytic fungi, diversity, Geodorum, deciduous dipterocarp forest
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Von Arx (1981)
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Wil qavaLan g FaL AAAIAY Seaie
Mycelia sterilia fhunguaasi lidnmeaireadefuas
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AMRHNIAINAITINAINITAIUNITNUN WA BNS
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WANG AW AINNNTATUIDUNLIFIAA Isolation rate U84
lungiuiidngefigaia 1.84 (A19197 3) wazAn
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Table 1 Soil temperature and soil moisture content in different seasons of deciduous dipterocarp forest.

Soil temperature (°C) "

Soil moisture content (%)1/

Rainy season 24.03°
Cold dry season 17.96 °
Hot dry season 24.17°

17.83°
3.30°
14.28°

" Means within the same column in each factor followed by different characters showed significantly different between treatments by

LSD test at P=0.05
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Table 2 Number of endophytic fungal isolates in different seasons of deciduous dipterocarp forest.

Rainy season

Cold dry season

Percentage of all
Hot dry season

seasons
Aspergillus sp. 3 (3%) 1 (3%) 2%
Colletotrichum sp. 3 (8%) 2%
Eupenicillium sp. 3 (3%) 2%
Fusarium sp. 18 (15%) 8 (19%) 1 (3%) 14%
Helicoma sp. 3 (3%) 2%
Humicola sp. 1 2 (28%) 1 (3%) 7%
Humicola sp. 2 2 (2%) 2 (5%) 2%
Nodulisporium sp. 9 (8%) 3 (7%) 6%
Penicillium sp. 8 (7%) 4%
Scytalidium sp. 5 (12%) 3%
Trichoderma sp. 1 18 (15%) 3 (7%) 11%
Trichoderma sp. 2 33 (28%) 2 (5%) 8 (22%) 22%
Xylaria sp. 11 (9%) 6%
Mycelia sterilia 10 (8%) 8 (19%) 23 (62%) 21%
Total 118 (100%) 43 (100%) 37 (100%) 100%
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Table 3 Colonization rate (%) ,

faiuiladanileandenasanistsingaessansae
(Hagn et al., 2003; Nikolcheva and Barlocher, 2005)

Isolation rate and Shannon—Wiener Index in different seasons.

Rainy season

Cold dry season Hot dry season

No. of sample (pieces) 64
No. of isolate recovered (isolates) 118
Species number 11
Colonization rate (%) 87.50
Isolation rate 1.84
Shannon-Wiener Index 2.09

64 64
43 37
8 6
62.50 51.56
0.67 0.58
1.89 1.12

Table 4 Similarity index compared within three different seasons.

Rainy season

Cold dry season Hot dry season

Rainy season 1
Cold dry season

Hot dry season

0.357 0.308
1 0.400
1
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Effects of Photoperiod and GA, on Plant Nutrients and
Off-season Flowering of Rhynchostylis gigantea (Lindl.) Ridl.

o a 1/ 3 o o/ o 1/
nedunN? uTseg Tﬁﬁ‘&ffﬂ TANGIH AT mj"l T‘Wﬁ"l.ﬂﬁ‘m

Kannika Banyaiﬂ, Soraya Ruamrungsri"and Nuttha Potapohn"

Abstract: Effects of photoperiod and GA, on off-season flowering of Rhynchostylis gigantea (Lindl.) Ridl.
were studied by growing the 2.5-year-old plants under natural condition and short day conditions
(10:14 h light:drarkness) along with GA, 3,000 ppm and without GA, application, during June to September.
It was found that when the plants received only short-day, only GA, 3,000 ppm and short-day with
GA, 3,000 ppm application could give flower significantly sooner than the control treatment. Plant nutrient
content analysis showed that N and P content in February were the least in those plants received GA, and
were significantly different from those in the treatments without GA,. However, K content in September was
the least in plants grown under short day conditions and was significantly different from those grown under

natural conditions.

Keywords: Short day, GA,, plant nutrients
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1/Depar’[ment of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Treatment
* *
114c 181c
T4 & -
113.5¢ 179.8c
T3 T L
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Figure 1 Effects of photoperiod and GA, on Vvisible floral bud and time of first flowering opening. T1 = Day
neutral + GA,0 ppm T2 = Day neutral + GA,3,000 ppm T3 = Short-day + GA,0 ppm T4 = Short-
day + GA,3,000 ppm ® = \isible floral bud e first flower opening, *means with data point on

the same symbol are not significantly different at P< 0.05 by least significant difference.

Table 1 Effects of photoperiod and GA, on number of inflorescences/plant, number of flowers/inflorescence

and inflorescence and peduncle length.

Treatment Number of Number of Length (cm)”
Day length GA, (ppm) inflorescence”’ flowers/shoot"’ inflorescences peduncle
Day neutral 0 1 17.33b 10.67b 2.38
3000 1 18.28b 13.72ab 2.30
Short day 0 1 16.50b 12.00ab 2.13
3000 1 27.33a 17.00a 2.23
LSD ns 19.99 19.46 ns

0.05

"Means with the same letter within column are not significantly different at P< 0.05 by least significant difference.
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Figure 2  Effects of photoperiod and GA, on flowering percentage.
T1 = Day neutral + GA,0 ppm T2 = Day neutral + GA, 3,000 ppm
T3 = Short day + GA,0 ppm T4 = Short day + GA, 3,000 ppm

Table 2 Effects of photoperiod and GA, on nitrogen content in plant.

Treatment Nitrogen content”(mg/plant)

Day length GA,(ppm) Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08

0 43.32 50.30 54.07 71.15 93.11 72.07ab
Day neutral
3000 45.23 39.29 46.96 63.62 61.01 47.35b
0 42.42 44.26 33.04 65.42 60.25 86.99a
Short day
3000 36.31 39.76 48.33 48.71 52.29 48.13b
LSD ns ns ns ns ns 23.42

0.05

"Means with the same letter within column are not significantly different at P< 0.05 by least significant difference.

Table 3 Effects of photoperiod and GA, on phosphorus content in plant.

reatmen osphnorus con ent mg/plan
Treatment Phosph tent' (mg/plant)

Day length GA,(ppm) Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08

0 29.54 37.83 40.73 44.74 70.37 65.56a

Day neutral
3000 27.30 28.97 41.12 51.01 45.07 36.06b
0 34.26 40.38 26.20 45.75 56.22 71.32a

Short day
3000 30.38 35.21 36.92 45.08 33.11 29.86b
LSD ns ns ns ns ns 26.21

0.05

"Means with the same letter within column are not significantly different at P< 0.05 by least significant difference.
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Table 4 Effects of photoperiod and GA, on potassium content in plant.

Treatment Potassium content”(mg/plant)
Day length GA,(ppm) Sep-07 Oct-07 Nov-07 Dec-07 Jan-08 Feb-08
0 120.33a 66.76 73.11 118.16 125.57 125.64
Day neutral
3000 120.94a 67.70 82.40 106.24 124.26 93.26
0 68.89b 82.84 85.85 106.81 132.71 140.03
Short day
3000 74.06b 74.34 79.18 106.81 94.90 98.98
LSD 30.68 ns ns ns ns ns

0.05

"Means with the same letter within column are not significantly different at P< 0.05 by least significant difference.
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Varietal Improvement of Hybrid Chili by Male Sterility

ANRITTN DFTULEUIA" UAs NURAT UNTHUE

Sakonwan Aranyanak” and Maneechat Nikornpun”

Abstract: Male sterile varieties (S msms) were selected and crossed to maintainer varieties and male
parents by three way crossed method. The three way crossed F, hybrids were significantly different in
yields. Three way crossed F, hybrid (KY 16 x PEPAC 35) x CA 1447 was the highest yielding line among
the F, hybrids. However, it was not significantly different from male parental varieties and commercial
varieties. Specific combining ability (SCA) of the hybrid (KY 16 x PEPAC 35) x CA 1447 was positive and
significant on yield and fruit number per plant. Moreover, it showed positive and significant heterosis over
male parent CA 1447 on fruit number per plant. Line (KY 16 x PEPAC 35) x CA 1448 showed lower yield
than (KY 16 x PEPAC 35) x CA 1447. It showed positive and significant heterosis over male parent CA
1448 on fruit length and plant width. General combining ability (GCA) of the single crossed hybrid and
both male parents was positive and significant. The results suggested the major role of non-additive gene
action in association with additive gene effects in the expression of these traits. Results suggested that
variety PEPAC 35 was suitable to be used as a restorer variety for the male sterile KY 16 and the male
parents CA 1447 and CA 1448 for hybrid seed production. Selection of restorer lines for male sterile lines

by three way crossed method shall be an innovation for high yielding F, hybrids.

Keywords: General combining ability, specific combining ability, heterosis, maintainer and restorer lines
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K Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
51



A9ATINEAT 26(1): 51-58 (2553)

unAntia: Nsliullysiuiningnuantealddnsousinasmadiduniululainnands innmeasdlasdniaanus

'3 v | o dld o o 1 o go Y o i o ¥ a di a
WuﬁLWﬂNLﬂuﬂNuWNWHﬁﬂﬁ‘N S msms N’IN@NﬂUW@‘WuﬁiﬂH’]LWﬁNL']JTA‘MN‘LA LL@uW@WuﬁLWﬂNﬂﬂ[ﬂ PNBNAR
ANNANAINNI WL @WﬂWHﬁ@ﬂN@NV}QﬂNﬂiﬁN@N@[ﬂ'lLLﬁlﬂﬁ]’Nﬂu’ﬂﬂ’NNuﬂ@’Tﬁﬂ.lVl’]\‘i@ﬂL‘W]ﬁ‘vﬂ‘U 0.05 Tasans

a
o

g (KY 16 x PEPAC 35) x CA 1447 Tinanangaigalunguaneiuggnuen Seuanswetreddadifymeada
fuaneifgnuasau LLm”Luumwmmnmqamwuﬂmmmmqmmn‘uw'awumwmmﬂnmmkuﬁmsm aneiug
anuaaiugifannaansnsalunsmuiaanzgeludnenizianAnuazs R FU LanaNiiSeuanapa
Aiwilandweruginadunfiiug CA 1447 menanludnmnizduounasiediu smeiuggnuaniliuanann
Ananeifg (KY 16 x PEPAC 35) x CA 1447 ldiuri aneiiug (KY 16 x PEPAC 35) x CA 1448 fefAnuisuaes
anuanfwiend werudnafUnAwug CA 1448 yapanuANENIZANNENINA LATANNNAIMINN uaiviug
wedifluiudl fugnuauien ussWeruginaduUnaiiSuangnuanaumssessneiugil dasuausolu
nssandavialige uansdin Snmnizaandngneaugudaeunauansaniuniainusesdiulad dusauan wug
PEPAC 35 Raitanzdnuin i idhuiuginunimad dumifuliiuuding Ky 16 TmunudarasminandeGeosusl
UAZIUE CA 1447 uaz CA 1448 mmﬁm?’ﬁm“uﬁﬁvl,ﬂmﬁmﬁuﬁ:uﬁtﬁaiﬁLﬂuW@ﬁuﬁflummamﬁuﬁj@nmmmﬁ'm n3
ulgsiuginsendudnenizsnad dumiululainnandusniunisangnuanaiun e aaduwwonaluadlunig
Usinlqeiugnin iuanangla

AdnAgy: Anuansn lumssnsanall Auannsalunissusiaens ANALALTEIgNNAN AUSTNE LA
iumiu uaziugmadung

AN ARANLULWLTUINA (diallel  cross) Tor

peallnzann widansEan sy ANE AN Wieilane

winidudoudezneiididnluemising Wuddiuauunn  nefmidenansiugudifasaisn
Neunnain uasNaWIndalasInAunILNAT (§3a0, UWaYABNNINANTLANERUEAGEL (topcross) AlUAD
2549) ﬁ@lm@nmmﬁiﬂﬂN@mmm’iqw‘%ﬂﬁqg nunlwds mmﬁmmhﬂumiﬂ T1N198A] 1L UG W
gﬂ‘lu‘llmmufqmmummmmi (1970UNY LAZATUY, ‘Lummmu (ﬂqtf{]ﬁ 2546) Meshram and Mukewar
2550) mwmmﬁmﬁﬂmmﬁmﬁuﬁﬁﬁﬁqﬁuﬁ%qﬁ%ﬁ (1986) AnwanudAutesgnanlunwinidn
luﬁf‘@wmmmwmnumwwﬁuqmm WA HANART (Capsicum annuum L) lagnnsuaunagey (top-
Flifnnnm (guifisenanslng, 2551) Wufqnuan  crossing) Wugwanasiugnessinaiu 12 g fu

o

= = = o a e & e o v @ o = = :
@QLﬂquQL@ﬂﬂﬂu\? LW?WzIﬂNﬂN@WQ\?ﬂQ"]Wuﬁq Wuﬁ;%uﬂﬂiﬂ’mzl,wﬁ%LﬂuVNquuQLﬂ@ﬂ@ (MS) wuan

B = s : el o > o Y a =
WD uariAuaNIIaNe (0990400, 2550) wiinng  WugnRANwosswA T wnY ansnsnldnangnuan
HARNAANUTNNANT AU UNNINARGY 1w ndey  HAuudeussnanisdnld AauasdAniaanenug

3

[%

lussnunewnasines emasculate) Tuaneiuging  SnewaAdiduniuliuiudiuginegidundu (Cms)
e Agldansouzinaswadfumdu (Male sterility) Tu AR AU LA 109NN AN T e lvd uarAnEn
NSNARNAPWUTGNHAN (NTUSR3, 2542) prnannsalunssusinreswausiug e 1435019

mstiudgeiufgnuandai 1 wildlen  rdmmdaufgnuanaiunng
pagaLmMATIE NS lNINEY Tamemadey

52



nsdsulgenugningnuaataeld

s v 63 s
ANBUSLNATIN ﬁgtﬂuuuu

L4 aa
adnsaluaglsnsg

nsARRanuNRUgwARLT uuy

wwsnudwugiwadundi 3 Wug liun Ky
10, KY 14 uaz KY 16 dgnuasAnmansoizilszan
g Aadenwiniiug Ky 16 Feflfnumumefiaaon
ANAIWTNAUE KY 10 uaz KY 14 wasldnmouzinar
lunsiugs Ae 50 wlefidust

NSNARNRAN UG NHANEINNNG

wisenuaiug A ifumiuiug Ky 16 Tag
paniuRugI N wAR Tty Ao 6 g leun
PEPAC 31, PEPAC 33, PEPAC 35, PEPAC 37,
PEPAC 39 uaz PEPAC 41 Anidenianizauaniil
anwouziAd Hudunsuduuiiigresgnuanai
916l 4 guas leun KY 16 x PEPAC 31, KY 16 x
PEPAC 35, KY 16 x PEPAC 37 uaz KY 16 x PEPAC
41 Sefanmauzmadidumiu 100, 100, 100 UAZ 96.3
wWasidus mua1iu naniuneRuinAdUNg 5 g
14Ul CA 1445, CA 1447, CA 1448, CA 1449 uaz CA
1451 Ifgnuan 15 anemiug

MsUNNARALGNNANRINNN
dhareufgnuanilé 15 aewug Ugn
wWrsuiisuiuweugwAUng uaziugnisdn ang
WNUNNINARBILLILGNANY TR lULARN (randomized
complete block design) 3 i1 142 10 MdaEnAaea
Tneldaunudas 1x6  wns Ugnifluunag szavilgn
50%50 4. ﬁmqmm’mﬁL&iummgﬂmﬁ{mﬁaﬂdwﬁ@
WUGNANLUNG (A, 2545) Usuifiupanuainnnluy
nssausavialyl (general combining ability, GCA) 184
UHAUEIRIGNNANAINNI 2 9Wug IHun KY 16 x
PEPAC 35 uaz KY 16 x PEPAC 37 uaznewugine
UnAnniug uazlssiduaduanisnlunissansa
LNE (specific combining ability, SCA) m@qmﬂﬁuﬁ:
Qﬂmmuﬁiﬁmmmmﬁuﬁﬁ (Kempthorne, 1957)

53

AANITNAANBN

mﬂﬁuﬁf@uﬂmu%\mmlﬁmmammﬁmﬁu
pt T dAyneadA Felrinanaslugae 60.62 B
1,052.13 nn./ls Ineianeiug (KY 16 x PEPAC 35) x
CA 1447 Ifuauangefigalunguaaiufgnuan o
lalunnsinsad9liadAtyneat Anuiugnisdn 3
Wug lun Wngaeunes 2, Ansnesn uazuenaeny e
Tinan@n 1,182.02, 95269 uar 91943 nn./ld
ANNAAL W LANAaE WA Ay NaD A uaNe
fuggnuanay aeiufgnuanlfuaufnsesann
&1eWug (KY 16 x PEPAC 35) x CA 1447 léfur ang
Wug (KY 16 x PEPAC 35) x CA 1448 e lnanan
683.23 nn./l3 ladfiAanuumnseaeiedivadnAynia
ANANUNUGNITAIAUTININTTA NENAETN UATANE
fuggnean (KY 16 x PEPAC 37) x CA 1448 feane
Wugqnuanilinandn 436,18 nn./l wAdaoax
wansinat NHTEd Aynead At uuaziugn1sfn
NUFABNNDY 2 LL@Z@WHWuﬁQﬂN@N%}u (e 1;
mwﬁl 1)

NANTFLUSELIUAMNALAUIDIANHEAN
mﬁmm:ﬁmwﬁL&iummgﬂmmwmq‘ﬁ'
wiland e ufnAUNR (%H,)  wWudn Haneug
QﬂN@N'ﬁILLﬁﬁ\‘iﬂ’J’mﬁLﬁiuﬁl@d@ﬂwﬁm‘ﬂ%‘m‘m unzdl
ALANG et id Arynisad AdunaRug e
Unf 2 aneiug Wun aneiuggnuan (KY 16 x
PEPAC 35) x CA 1447 UapANNALALI0gnHanTy
FNEUEiTuIUNAReFY G958 ATy 8095
wWafldus uavanaiugganuan (KY 16 x PEPAC 35) x
CA 1448 uAMIANALALIBIGNNAN TUANEUEZAYN
M0 iAW 21.83 Lﬂfaﬁ%uﬁ(miwﬁ 1)

HANNSUSZIHUANNAINITO L UNTFINGD
1 o '8 v o dJ Y @ 1o &
wiug A umiu 39ld duunsiiugaes
gnuaNANNN  ARAMNAsnTunssansaiall



IM5A15LNAS 26(1): 51-58 (2553)

Table 1 Heterosis of three way cross hybrids in Capsicum annuum L.

Yield" Fruit number Fruit weight” Fruit Iength”

Variety (kgirai) %H,” per plant” %H,” @ %H,” (cm) %H,”
Three way cross hybrid
(KY 16 x PEPAC 31) x CA 1445 237.3°  -1620™ 119" -42.11"™ 9.09™" 8.86™ 6.79" -32.50*
(KY 16 x PEPAC 31) x CA 1451  121.14"  -8271"™ 5% -76.19"™ 6.03' -73.47* 6.64" -42.91"™
(KY 16 x PEPAC 35) x CA 1445 34862  23.11™ 16" -15.79"™ 13.3%° 59.28™ 9.03%" -10.24"™
(KY 16 x PEPAC 35) x CA 1447 1052.13°  11.27™ 38 80.95™ 14.55* -46.21* 13.23%% 563"
(KY 16 x PEPAC 35) x CA 1448 683.23°  178.07" 45® 164.711" 8.59™" -17.64" 11.72°% 21.83*
(KY 16 x PEPAC 35) x CA 1449 107.42° -80.88" 5% -73.68* 8.25"" -59.97* 7.86" 23.84"
(KY 16 x PEPAC 35) x CA 1451 60.62' 91.35™ 3" -85.71™ 8.2™" -63.92* 9.38°" -19.35"™
(KY 16 x PEPAC 37) x CA 1445 10258  -63.78" 5 -73.68** 8.25%" -1.20"™ 5.94' -40.95*
(KY 16 x PEPAC 37) x CA 1447 76.56' -91.90** 2 -90.48** 11.92%" -55.93** 7.88°" -43.79**
(KY 16 x PEPAC 37) x CA 1448 436.18"°  77.53™ 39> 129.41"™ 7.36" 29.43"™ 9.06"" 582"
(KY 16 x PEPAC 37) x CA 1449 31717  -4354"™ 210 10.53™ 10.35°" -49.78* 7.75™ -24.90*
(KY 16 x PEPAC 37) x CA 1451 14379  -79.47™ 7o -66.67" 10.06°" -55.74* 8.12%" -30.18*
(KY 16 x PEPAC 41) x CA 1445  156.42"  -63.18™ 5% -78.95™ 8.45™" -32.57"™ 5.18 -48.51*
(KY 16 x PEPAC 41) x CA 1447 209.62"  -77.83* 10" -52.38" 12.11°" -55.23* 9.12%" -34.95*
(KY 16 x PEPAC 41) x CA 1451 78.62' -88.78" 1 -95.24"™ 126" -44.57* 10.36%"° -10.92"
Male parent
CA 1445 283.18™ 197" 8.35™" 10.06"°
CA 1447 945507 219 27.05° 14.02"°
CA 1448 2457 17° 10.43"" 9.62°"
CA 1449 561.79™ 1% 2061 10.32°%
CA 1451 700.48™ 219°%M 22.73% 11.63"*
Commercial variety
Chakrapat 952.69" 24°°% 20.14% 15.23°
Jomthong 2 1,182.02° 42" 16.97°° 13.64°°
Yoksiam 919.43% 33 17.89" 14.17%

" Same letter within column are not significantly difference at P< .05 by Duncan’s multiple range test

2/ .
% H, heterosis over male parent

* kk
f

U wariAnuuans et ldadAyneaia
15un Wug KY 16 x PEPAC 35 daonuanunsnlunig
suFi AN U HARE R UAZANNENING T9EiAn
pmdsnsalunsansaiall wihdu 11757 uax
1.24 PR waseRugmARUNATR AT NaNaneD
Tunnssandarialimnsuan uasiiaauuAnsinsatined]
WedAtyneads liun Wug CA 1447 Haaiuanungn
Tunnssausaria i ludneniskanan twiindena uas
ANENIEA T98ANANEN N0 lunNTaNE Tl
WinAL 231.51, 3.15 UAY 1.55 MINAIAL  UATUG CA
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and ns significant difference at .05, .01 and non significant, respectively by t-test

1448 TAnuaransnlunnssausavialiludnme
FOKR A UAZSNLILHAR R T 98l AnAnnuanunsalunis
il WinL 226,88 LAy 23.73 NS GL (mmﬁ' 2)

zﬁ'qumﬂﬁuﬁfqnmuﬁﬁfﬁhmwmmmiu
N1379UFAULANIZNGLAN LATHANNLANFA19DE 195
UAATUN AR (mm\‘rﬁ' 3) l&un AneNUTYNHNAN
(KY 16 x PEPAC 35) x CA 1447 ﬁmmmmm‘lumi
AN IUAN M HANAR LA TILHARDE T
FArAnuanunsalunsaNfalente  windu 370.19

LAY 14.83 ANNAGL
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(a)

Chakrapat Jomthong 2

(KY 16 x PEPAC 35) x CA 1447

(b)

Figure 1 Green mature fruit of chili (Capsicum annuum L.)
(a) plant growth habit and fruit of line (KY 16 x PEPAC 35) x CA 1447.
(b) fruit of commercial varieties; Chakrapat, Jomthong 2 and Yoksiam,
and line (KY 16 x PEPAC 35) x CA 1447.
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Table 2 General combining ability of characteristics in female and male parents of Capsicum annuum L

GCA value

Variety Fruit number
Yield (kg/rai) Fruit weight (g) Fruit length (cm)
per plant
Female parent
KY 16 x PEPAC 35 117.57* 3.5 0.50 1.24*
KY 16 x PEPAC 37 -117.57 -3.5 -0.49 -1.25
Male parent
CA 1445 -107.23 -7.6 0.69 -1.51
CA 1447 231.51* 1.9 3.15% 1.55*
CA 1448 226.88 * 23.73 % -2.10 1.39
CA 1449 -120.53 -4.93 -0.78 -1.19
CA 1451 -230.62 -13.10 -0.95 -0.25
LSD , gca for female 109.34 6.6 0.59 0.88
LSD ,, gca for male 172.87 10.44 0.93 1.41

* significant difference at .05

LSD ,, gca for female significant difference of general combining ability in female parent

LSD ., gca for male significant difference of general combining ability in male parent

Table 3 Specific combining ability of characteristics in three way cross hybrids of Capsicum annuum L

Three way cross hybrid

SCA value

Fruit number

Yield (kg/rai)

Fruit weight (g)

Fruit length (cm)

per plant

(KY 16 x PEPAC 35) x CA 1445 5.43 1.67 2.03 0.30
(KY 16 x PEPAC 35) x CA 1447 370.19 * 14.83 * 0.82 1.44
(KY 16 x PEPAC 35) x CA 1448 5.92 -0.33 0.11 0.09
(KY 16 x PEPAC 35) x CA 1449 -222.47 -11.00 -1.55 -1.19
(KY 16 x PEPAC 35) x CA 1451 -159.18 -5.17 -1.43 -0.61
(KY 16 x PEPAC 37) x CA 1445 -5.43 -1.67 -2.03 -0.30
(KY 16 x PEPAC 37) x CA 1447 -370.17 -14.83 -0.82 -1.42
(KY 16 x PEPAC 37) x CA 1448 -5.94 0.34 -0.13 -0.08
(KY 16 x PEPAC 37) x CA 1449 222.56 11.00 1.54 1.19
(KY 16 x PEPAC 37) x CA 1451 159.16 5.17 1.42 0.62
LSD , (sca effect) 244.47 14.77 2.75 2

* significant difference at .05

LSD  (sca effect) significant difference of specific combining ability
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Calcium and Boron Responses in Vegetable Soybean

P~ a1 s a o 1/ o Aa a1/
gNTT0U ﬂzyzywu NFILT1I BUANNUEG * UAS ANUY NIASH

Supannee Punyajean” Songchao Insomphun" and Dumnern Karladee”

Abstract: Low vyield, small seeds and under-qualified pods are present problems of vegetable soybean
production in Thailand. Balance of Ca and B might be able to reduce flower falling and enhance the growth of
seeds and pods, consequently, increase the yield. The study was aimed at determining the effects of Ca and B
on the growth and yield of vegetable soybean. It was done with grown soybean, grown in washed sand pots.
The design of the experiment was split-plot in RCBD with 3 replications. Nine rates of mixed solution of Ca and B
spray were the main plots treatments and three varieties were sub-plot treatments. It was found that all studied
yield components and yield of the three varieties were highly response to the sprays of Ca and B. The best
results were achieved with the sprays of 1,000 uM of Ca and 10 pM of B. The sprays of 1,500 uM Ca restrained
yield and some of yield components. The analysis on the relationships between Ca and B should be further
studied.

Keywords: Calcium, boron, yield, yield components, vegetable soybean
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Table 1 Number of flowers in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Flowers/plant Mean
#75 53.8 53.5 53.2 54.1 54.3 54.4 54.0 54.5 31.2 514
#3 49.4 49.8 50.3 499 50.3 50.4 49.8 49.7 28.0 47.5
AGS292 51.8 51.3 50.7 517 52.1 52.2 514 52.2 30.1 49.3
Mean 51.7 51.6 514 519 52.2 52.3 51.7 52.1 29.8 494
F-test LSD
Treatment * 0.5
Varieties * 0.3
Tr X Var NS -
CV=22%

** Effect significant at P < 0.01, ns = not significant at P < 0.05

Table 2 Number of pods in 3 varieties of vegetable soybean with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Pods/plant Mean
#75 258 251 248 254 26.8 27.3 259 25.8 14.3 24.6
#3 243 23.7 240 239 25.0 257 25.6 25.6 14.3 23.6
AGS292 241 241 254 256 27.2 26.3 25.6 257 16.5 245
Mean 247 243 247 249 26.3 26.4 257 25.7 15.0 242
F-test LSD .
Treatment > 0.3
Varieties > 0.2
Tr X Var > 0.5
CV=27%

** Effect significant at P < 0.01
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Table 3 Number of pods

that met commercial standard in 3 varieties with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Commercial grade pods/plant Mean
#75 20.3 20.4 19.5 197 21.8 22.4 20.8 20.6 3.0 18.7
#3 19.1 18.9 19.2 193 20.2 20.8 20.9 20.5 25 17.9
AGS292 20.0 19.3 201 213 22.2 21.2 20.4 20.8 31 18.7
Mean 19.8 19.5 19.6 201 214 21.4 20.7 20.6 2.86 18.5
F-test LSD .
Treatment ** 0.4
Varieties * 0.2
Tr X Var * 0.7
CV=40%

** Effect significant at P < 0.01, * statistically significant difference at P < 0.05

Table 4 Fresh weight of pods in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Pod fresh weight (g/plant) Mean
#75 76.0 75.9 73.2 741 81.4 84.3 78.2 77.2 13.2 70.4
#3 67.4 64.9 65.7 66.3 69.1 71.5 72.3 70.7 121 62.2
AGS292 66.7 66.0 675 713 73.4 70.4 67.6 69.3 13.6 62.9
Mean 70.0 68.9 68.8 70.5 74.7 75.4 72.7 72.4 13.0 65.2
F-test LSD
Treatment * 1.6
Varieties * 0.6
Tr X Var * 22

CV=34%
** Effect significant at P < 0.01
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Table 5 Fresh weight of pods that met commercial standard in 3 varieties of vegetable soybean with

different  boron and calcium treatments.
Nutrient solution Ca Ca B B Ca—-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B yM - - 2 10 2 10 2 10 -
Varieties Commercial grade pod fresh weight (g/plant) Mean
#75 70.2 70.8 674 688 75.7 78.6 72.7 71.6 6.3 64.7
#3 60.4 59.9 60.6 61.1 64.0 66.1 67.2 65.0 4.8 56.6
AGS292 61.4 60.6 62.0 659 68.0 64.8 62.1 63.9 7.0 57.3
Mean 64.0 63.8 63.3 653 69.2 69.8 67.3 66.8 6.0 59.5
F-test LSD
Treatment > 1.5
Varieties > 0.7
Tr X Var * 2.2
CV=4.0%
** Effect significant at P < 0.01
Table 6 Number of seeds in 3 varieties of vegetable soybean with different boron and calcium
treatments.
Nutrient solution Ca Ca B B Ca—-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca uM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B uM - - 2 10 2 10 2 10 -
Varieties Number of seeds/plant Mean
#75 48.1 47.7 46.8 473 51.8 52.8 49.8 49.3 20.9 46.0
#3 45.5 46.1 45.8 46.3 48.2 49.4 49.6 48.4 19.8 443
AGS292 47.8 46.9 482 513 52.6 50.4 47.3 48.8 241 46.4
Mean 471 46.9 46.89 48.3 50.8 50.9 48.9 48.8 21.6 45.6
F-test LSD
Treatment > 0.8
Varieties ** 0.5
Tr X Var NS -
CV=39%

** Effect significant at P < 0.01, ns = not significant at P < 0.05
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Table 7 Number of normal seeds in 3 varieties of vegetable soybean with different boron and calcium

treatments.
Nutrient solution Ca Ca B B Ca-B Ca-B Ca-B Ca-B Ca-B
Foliar Ca pM 1,000 1,500 - - 1,000 1,000 1,500 1,500 -
Foliar B yM - - 2 10 2 10 2 10 -
Varieties Number of normal seeds/plant Mean
#75 455 447 43.3 440 48.3 50.2 46.3 46.2 8.5 41.9
#3 42.6 42.0 42.8 428 44.9 46.6 46.1 453 7.3 40.0
AGS292 44.6 43.7 448 477 493 46.9 451 45.8 8.5 41.8
Mean 44.2 43.4 43.6 448 475 47.9 45.8 45.8 8.1 41.2
F-test LSD
Treatment ** 1.0
Varieties ** 0.4
Tr X Var NS -
CV=38%

** Effect significant at P < 0.01, ns = not significant at P < 0.05
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Effects of Coating Substances on Postharvest Quality

of Tangerine cv. Sai Nam Pueng
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Krittipong Paiboonsombat’ and Tanachai Pankasemsuk”

Abstract: The effects of coatings on postharvest quality of tangerine cv. Sai Nam Pueng were studied. The
tangerine fruit was coated with chitosan 1% + carnauba 8.5%, chitosan 1% + candelilla 8.5%, chitosan 1% +
shellac 4%. The uncoated fruit (control) and the coated fruits were then stored at ambient temperature (272
°C). Results showed that at day 12, tangerine fruit coated with chitosan 1% + carnauba 8.5% had lower weight
loss than control, low internal CO2 concentration, no disease incidence recorded and the best appearance
among all treatments. It had storage time of 26 days. In contrast, tangerine fruit coated with chitosan 1% +
shellac 4% had the highest internal CO, concentration, lowest taste and off odor scores with shorter storage
time, 12 days. However, coatings did not affect vitamin C content, titratable acidity, total soluble solids and peel

color changes.

Keywords: Tangerine, carnauba, candelilla, shellac, chitosan

UNARLR: NSANHINATBIANIARALHIFRAINNIAINIR LN TeENRUTAeUN N TasnsiaRauRadusos
chitosan 1% $9:AY carnauba 8.5%, chitosan 1% $NAL candelilla 8.5%, chitosan 1% $ANAL shellac 4% was
ganuAn (IWlFndauia) WuFnm13nanmnivies (2742 asrigadios) nanismaasdeiuinmuIu 12 44

Ly A A a v . \ o y  aa = o % v ' =
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AFFUENEIUIU 26 U UUsT ANNLAABUAIY  chitosan 1% 39uAU  shellac 4%  wudn HiFuNufneD
afuaulaeanlaiuiniign azuuususaT Ruaznautieangn uarlangniaiuineuiu 12 34 atglsfiniu

a A a 1l 1 -dl = a = -dl U [~ :J/
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\seyviraiascy lid1as (E-Ghaouth et al., 1992) iy
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Nam Pueng with various coating materials.
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percentage (d) of Tangerine cv. Sai Nam Pueng with

various coating materials.
74



NATBIAITIARAURIABAMNIN

o & o Y o ¢ ¥ &
'VI@\?ﬂ']‘iLﬂ'iJLﬂﬂqmﬂﬂﬂuwuﬁqﬂ'}ﬂuqﬂﬁ

NNTHANTUNNATUTATIR AINNITNAGAL

dﬁl Y v U dl Yo

AN waadiladusanisliiazuuuaaunalan1éiy
A3t TnagneasuliaziunsaTfin (Axuw 5)
Tuduusn <) reemamaaed uazillaniulyl 12 Juwudn
N19WARBLANE shellac 4%  HATUUWANgAWINTL
2.00£0.00 ATLUY TIRHAINNUANANIT WAt 198
uﬁmﬂmmmﬁﬁﬁumammuj ("9 3b) N9

Lﬂ@@UNQN@@NW}ﬂ shellac ‘Vi‘é“ﬂ resin LL@z@Wﬁ‘Lﬂa@U

a A

a . ) = &
NN shellac %178 resin WuduNaN Tailuaspany

|
a

Ronaanlifngn wdieenldtes nalEian11e

)

2

49 {Hasannmsiedeuialunnssianissinudnean
1e900nTiaK A iAan e lauuyld Ideendiau
wafanauviniiesannnisazay ethanol
fanaliuadufianaunassaanan

LA

acetaldehyde
HatnG (Baldwin, 1994; Hagenmaier and Baker,
1995)

NNIUANFUNNNAE AINNNINAAALIATUNIN
wpailadumaenisliazuuuainunalai ldsuainnig
a Iy o PP o a a
ANNAL Tmﬂmeaﬂuﬁumﬂum@wm (nauUna)
(Azunw 5) Tuduusn 9 109n1mean waziilariwly
4% Anaundn
N nNgalaadAzLWIINL 2.00£0.00  ATULY T9H

o ' A ¥
12 11 YU NITLARRLAIE shellac

)

ANLANGAue 9 TTa A AYNNat AN LNIINAD

)}

ﬁluj (WA 3c) iesanansindenfinann shellac 1
Fodoe luEUANTAN I T LR IR ATH U AN
(Alleyne and Hagenmaier, 2000) mi‘L‘WlﬂJ"ﬁmlmﬂalu
wiinAniiesunannaisiadeuialdsandanns
wanilaeufnaresaadurinlfiAnnsazanaeefing
rfuaulasenlafgelunn uasifinteandiauanaing
duaaianisnauuuldldeendwaunnl¥innrazas
LR acetaldehyde LWag ethyl alcohol danalinaduil
NAuLAZsATRRARING (A1fe, 2540)
anmraizdsangnieuen tnedunnainnig
snwouznafignvasuad laednaaeuFazuuung
Uni (Azuuu 5) Tudaeduusn < 1eennmmaaes ezl
BN 12 U WU TAALIAN ﬁmmumﬁlﬁﬁ@mﬁﬁu
2.5040.58 AZ LU TITAINNLANASTUDE 19T

Aaaantiaunislunady J1Buiniansuaulaaantas

75

aa o

ummmmmamnmﬁmﬁ@uj (Nl 3d) radad
1341@mmumu@ﬂwmvﬂmﬂgwLiummﬂnmmw An
naduFuuansenadion luansiuaduiindenfiag
agfluan i e nadisnvesnadui i deRenaaniy
Aaannisgryiderinvesadu (aide, 2540)

nadugaaauan uazaduiiindeufiofan
4% ummqmﬂﬁﬁnwﬂuﬁuﬁ 12 dou
candelilla 8.5% WaY camauba 8.5% UNABIENITAL
Fenluiufl 20 uaz 26 TeenaiLInm datlsndii
ANATHUUNITLBNFUNNATUTATIF Aneaiztlsng
neuanyn 7 2 U nanatszifiudingd 2.5 Azuuu
daunnseanFumianaumiinialduansilszfuin

shellac

N1 3.5 AzuUL DeduuaegNeiLENE

@91

Q

¥

AuNAARURAAIY  chitosan 1%  $auAL

dl [~3 o ﬁldl a v 1 al
camauba 8.5% Waliuinun l3ngmumgiives wudndl
magryidanmintesige wefidusiniainlaatias
Burnfrgarsuaulaaantasnialunatiasile

= o adal A a Ao
WiBLWeuiunsssisiiAdaURa uasidneztling
= , P - \ ' =

A8uens windseaauia linadenswasumlas
ol afiud U3unansed nmanle waziSuno
aaliaianNANazaetinle AuAaausae chitosan
1% F9NAU carmnauba 8.5%, chitosan 1% F9NAU
candelilla 8.5% waz chitosan 1% 97U shellac 4%

Hangnaifiuinm 26, 20 uaz 12 Ju AuasL
L d a
LANAITRNEN

A39ut AT, 2549. dTsnenuaznalulagvasnig
FuAeadnuazuald. Auaied 6
ANUNRUANMINLWNHATAVRAT, NPLNN.
396 TN,

ATIY YouBNYIR. 2534, @3TANNRNENMAINIGLIL

Renresinuazaald. nMAdTfiTaiu A

INHATANERT NU1ANdeLdealug,

wweralvsd. 215 wiin.



MTATINHAS 26(1): 69-78 (2553)

%

de

Carbon dioxi

9.00
8.00
7.00 q

H> oo
299
S o o
P

3.00
2.00

1.00 4

0.00

Taste (score)

n

Q

(=]
L

Off odor (score)

1.00 4

0.00 -

5.00

4.00 -

w

=3

t=]
L

N

o

S
L

|

16 18 20 22 24 26

—e— Control
Chitosan1%+Candellila8.5%

—=— Chitosan1%-+Carnauba8.5%

Chitosan1%-+Shellac4%

2

|

10 12

8 10 12 14

14

IH]|

Appearance (score)

Iy

o

S
L

M1l

10 12 14
Days after storage

16 18 20 22 24 26
6 118 20 22 24 26
0.00 -
16 18 20 22 24 26

|

@ Control m Chitosan1%-+Carnauba8.5% 0O Chitosan1%+Candellila8.5% 0 Chitosan1%+Shellac4%)|

4
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coating materials.
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Heterosis of Yield and Related Characters in F, Hybrids Rice
Between Thai Promising Rice Varieties and Thermo-sensitive

Genic Male Sterile Line

- VA e o i e 1/ o a a1/ [t 2/
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Tepsuda Rungrat"*, Suthat Julsrigival", Dumnern Karladee” and M. L. Anothai Choomsai”

Abstract: Heterotic performance for yield and related characters were estimated in F, hybrid rice by crossing
between three Thai promising rice varieties namely, Suphan Buri 1, Suphan Buri 60 and Pathum Thani 1 to
KDML 105 TGMS 1 and KDML 105 TGMS 2, two thermo-sensitive genic male sterile lines. Half diallel cross was
designed for developing of six F, hybrid crosses. Three hybrid crosses: KDML 105 TGMS 2/SP1, KDML 105
TGMS-2/5P60 and KDML 105 TGMS 2/PT1, their F, hybrids showed significantly positive heterosis over their
better parent for 1,000-grain weight and grain weight/plant. Especially the cross, KDML 105 TGMS2/SP60 gave
the highest heterotic for yield components i.e. 1,000 grain weight and grain weight/plant with 1.33 and 49.36 %,
respectively. For related characters, day to flowering, day to maturing and plant height, showed significantly
negative heterosis over mid-parent and their better parent all F, hybrid crosses. Results of this study could be
summarized that development of two-lines hybrid rice variety by using thermo-sensitive genic male sterile line is

possible for production in Thailand.

Keywords: Rice, TGMS, heterosis, F, hybrid rice
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Table 1 Yield and related characters of F1 hybrids in comparison to their parents

Day to Day to Plant Number of Number of 1000-grain Grain
Varieties/lines flowering maturing height panicles/ filled grains/ weight weight
(day) (day) (cm.) plant panicle (9) (g/plant)
Parent
SP1 66 105 128.75 14 184 23.04 40.42
SP60 60 94 103.00 15 148 24.98 41.84
PT1 70 105 124.25 18 169 23.92 50.24
KDML 105 TGMS 1 50 82 98.50 16 - - -
KDML 105 TGMS 2 51 102 61.00 16 - - -
F1
KDML 105 TGMS 1 x SP1 46 84 92.00 20 110 19.50 31.82
KDML 105 TGMS 1x SP60 44 98 76.67 17 100 21.78 30.27
KDML 105 TGMS 1 x PT1 51 84 93.00 22 131 20.52 37.51
KDML 105 TGMS 2 x SP1 56 90 136.75 14 174 24.73 53.97
KDML 105 TGMS 2x SP60 48 79 135.17 16 158 25.31 62.51
KDML 105 TGMS 2 x PT1 55 89 134.50 16 164 23.56 60.72
CV (%) 4.01 4.11 4.76 17.60 14.11 3.83 20.16
F - test
variety x o ok ns wox wox x
F1 x « ok ns ok . «
F1
LSD 0.01 5.92 13.32 15.89 9.80 45.05 2.49 25.45
LSD 0.05 4.16 9.36 11.17 6.89 31.67 1.75 17.90

* **: significant at 95% and 99%; ™, not significant

Fapa1af 2 uansdAuaNAINaHAnan w1l
SN FUTIANTY AT S AR AR
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55.26%) LmJlummm‘lmmw LAAIATTNA Aanly
mamnmu@mﬁmm@mmwammmmm ANBUL
LL’TM'L!T] 1,000 AR WL mmu KDML105 TGMS 2 /
SP60 LARSANMAAALIMTIO AN A BV UL A T
N19U9N (1.33%) LaLdnHuETTNINEn R Aoy
WLGN AN HANUARIAN A A WEeNI ARt T8
Ww’?@LLaJﬁﬁ‘luWNmﬂ@ﬂ'wﬁﬁﬂéqﬁm (33.51
49.36%) LL@::@:N’&N KDML 105 TGMS 2 / SP60 Lams

o o

AYNBLAILG AR WHTIANATYEY (49.36%) uanali
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Effect of Essential Oils Coating

on Seed-borne Fungi in Maize Seeds

taans aasymn” gmsna druse” Uanes Todudann” gmen dasaatl””
UAS BNIUANA FUIWTWUNIY
PiyachatAkaranuchat1/, Supamad Changtang”, Pitipong Thobunluepopy, Suchada Vearsilp1/’3/

and Sa-nguansak Thanapornpoonpong1/’3/

Abstract: The aim of this study was to determine the efficiency of eugenol, star anise and galanga essential oils

in controlling seed-borne fungi of maize seeds. First, the maize seeds were coated with a chitosan-

lignosulphonate polymer followed by the essential oils of eugenol, star anise or galangal at various

concentrations; 0.5, 1, 1.5 and 2 ml. Then, the coated seeds were stored for 90 days. Finally, the health of the

stored, coated seeds was assayed by using the blotter method in which the fungal inhibition percentage was

calculated. Of the three essential oils used in this study, eugenol proved to be the most effective antifungal

agent against the pathogenic fungi. This study concluded that eugenal essential oil was effective in controlling

and eliminating Aspergillus niger and Fusarium sp. in maize seeds when compared to the chemical captan.

Keywords: Seed coating, plant essential oil, maize seed, seed-borne fungi
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Table 1 Effect of essential oils coating against pathogenic fungi inhibition in maize seed.

Concentration Percent of fungi inhibition"
Treatments

per kg seed Aspergillus flavus  Aspergillus niger  Rhizopus sp.  Penicillium sp.  Fusarium sp.
CLP 11.88 g 11.79 gh 39.98 fg 60.30 bcd 72.87 cdef
CLP+ CT 10g 82.74 b 93.90 abc 76.01 b 91.21 a 95.56 a
CLP+ CT 209 91.92 ab 97.10 ab 92.03 a 89.74 a 95.20 a
CLP+ CT 30g9 91.59 ab 97.41 ab 91.24 a 9182 a 90.71 ab
CLP+ CT 409 95.58 a 97.99 a 91.76 a 91.31 a 98.33 a
CLP+ EO 0.5 ml 49.95d 64.96 e 47.28 def 69.41 bcd 78.77 bc
CLP+ EO 1.0 ml 66.87 c 86.80 d 3212 ¢ 53.98 cd 81.93 bc
CLP+ EO 1.5 ml 62.59 ¢ 89.73 cd 49.17 def 53.27d 77.45 cd
CLP+ EO 2.0 ml 68.00 c 91.15 bed 44.79 ef 54.44 bcd 74.26 cde
CLP+ SO 0.5 ml 2292 f 3.69 i 76.05 b 70.01 bed 4784 g
CLP+ SO 1.0 ml 32.15 ef 569 hi 73.56 b 64.95 bcd 50.63 g
CLP+ SO 1.5 ml 39.71e 5.33 i 56.64 cd 65.67 bcd 70.08 cdef
CLP+ SO 2.0ml 33.20 e 3.69 i 52.33 cde 73.37 ab 71.63 cdef
CLP+ GO 0.5 ml 33.32e 20.04 f 60.57 ¢ 55.10 bcd 73.43 cdef
CLP+ GO 1.0 ml 40.25 e 16.24 fg 45.62 ef 72.90 abc 60.41 fg
CLP+ GO 1.5 ml 38.61¢e 17.34 fg 53.77 cde 54.06 cd 64.46 ef
CLP+ GO 2.0 ml 3942 ¢ 15.40 fg 46.44 def 64.67 bcd 51.69g
CV (%) 22.58 16.22 22.49 34.21 21.65

"Means in column followed by the same letter are not significantly different (P<0.05)
CLP = chitosan-lignosulphonate polymer

CT = captan

EO = eugenol essential oil

SO = star anis essential oil

GO = galangal essential oil
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Inhibition (%) Inhibition (%)

Inhibition (%)

Figure 1 Inhibitory effect of various seed coating substances on Aspergillus flavus (A),
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