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Colletotrichum gloeosporioides /LW acllﬁ‘ﬂuautmﬁ‘ﬂtuﬂ

YRIRATRIUDTINATUNIUABRANTILUAN TN

Effect of Soil Actinomycetes on Growth of
Carbendazim-resistance Colletotrichum gloeosporioides

Causing Strawberry Anthracnose

9903 lathy” uae asyen as dnhe”

Waroot Jaipin” and Sarunya Nalumpang”

Abstract: Sixty three isolates of Colletotrichum gloeosporiodes causing strawberry anthracnose were collected
from Samoeng, Muang, Mae Rim and Mae Chame districts, Chiang Mai province. Thirty-one of isolates showed
highly resistance (HR) to carbendazim fungicide phenotype, and another five and twenty-seven isolates showed
weakly resistance (WR) and sensitive (S), respectively. Six isolates of actinomycetes, i.e; NSP1, NSP2, NSP3,
NSP4, NSP5 and NSP6, collected from Suthep-Pui National Park, were tested for their antifungal activity against
C. gloeosporioides Cg_MCLS8 (representative of highly resistance group) by dual culture method. All of six
actinomycetes isolates could inhibit the mycelial growth of the tested fungus in range 76.18-79.52%. Then,
actinomycetes grown in culture media as cell suspensions and culture filtrate, were tested for inhibitory effect on
conidial germination of pathogen by slide culture technique, and showed percentage in range of 52.38-67.16%
and 51.10-61.69%, respectively. Moreover, both cell suspensions and culture filtrate treated could inhibit
conidial germination with time in term of delay germination. The elongation of cell suspensions treated germ
tube at 6 h were 117.66 um in length, and 133.90 um in culture filtrate treated, while control were 261.90 um in

length. Moreover, both cell suspensions and culture filtrate caused abnormality of spore germination.

Keywords: Soil actinomycetes, Colletotrichum gloeosporioides, strawberry anthracnose

" madeAgineuarlsaiie Anzinmasrans ianenda@eslu adeslua 50200
K Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Figure 1 Morphological characteristics of Colletotrichum gloeosporioides causing strawberry anthracnose

disease; (A) colony growth on potato dextrose agar for 10 days, (B) conidia (40X) and (C)

appressorium (40X)
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Table 1 Efficacy of 6 actinomycetes isolates on inhibiting the mycelial growth of Colletotrichum

gloeosporioides isolate Cg_MCL8 by dual culture technique on glucose yeast malt agar (GYM)

incubated for 10 days

Actinomycetes

Percent inhibition of colony growth1

NSP1 79.52°
NSP2 76.18°
NSP3 76.73°
NSP4 77.61°
NSP5 79.04°
NSP6 78.57°
%CV 2.06
LSD 2.85

0.05

! Average from 3 replications and means in a column followed by the same letter are not significantly different at P = 0.05
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Figure 2 The mycelia of Colletotrichum gloeosporioides isolate Cg_MCL8 causing strawberry

anthracnose on glucose yeast malt agar (GYM), hyphal plasmolysis and cell lysis (arrow) were

found after treated with the actinomycetes isolate NSP1 compared to the normality mycelia in

untreated control

Table 2 Efficiency of actinomycetes on conidial germination of Colletotrichum gloeosporioides isolate

Cg_MCLS8 on potato dextrose agar according to incubation periods

Percentage of conidial germination inhibition'

Actinomycetes 6h 9h 12h 18 h
cs’ CF CS CF CS CF Cs CF

NSP1 62.68"° 57.74° 4736 4460" 2852° 24.97° 878°  541%
NSP2 67.16°  61.69° 52.25° 47.01° 3055 27.31°  10.18°  5.80%
NSP3 52.38"  51.10° 40.95° 37.77° 2285  19.81° 642 370"
NSP4 54.64° 5236 43.86"° 41.76" 2634 2172 7.32° 1.38"
NSP5 60.66" 56.10° 4549 4180 2290° 21.11° 612" 413"
NSP6 5395 5293 39.73"  34.48° 2427 2103  7.10°  454%
%CV 16.13 17.74 30.59 87.05
LSD 15.48 12.87 12.51 8.67

0.05

v Average from 3 replications. Means in a column followed by the same letter are not significantly different at P = 0.05

7 cs: cell suspensions, CF: culture filtrate
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Table 3 Effect of actinomycetes to germ tube length of Colletotrichum gloeosporioides isolate Cg_MCL8

on potato dextrose agar according to incubation periods

Length of germ tube (pm)1

Actinomycetes 6h 9h 12h
cs? CF cs CF CS CF
NSP1 117.60° 133.90 260.40 310.10 414.40 499.60
NSP2 135.40 162.90 230.20 281.80 407.20 482.20
NSP3 169.10 176.00 279.50 318.80 445.80 556.60
NSP4 168.50 196.40 329.40 424.20 448.00 523.00
NSP5 162.70 198.80 391.20 426.30 485.80 708.50
NSP6 185.60 203.50 361.70 448.70 525.80 721.60

v Average from 3 replications non significant
7 cs: cell suspensions, CF: culture filtrate

¥ Compared with germ tube length at 6 h = 261.90 ym, 9 h = 573.80 um and 12 h = unmeasurable

Figure 3 Abnormal growths, branchy hyphae (bh) and short septate hyphae (arrow), of Colletotrichum
gloeosporioides isolate Cg_MCL8 conidia (co) after treated with cell suspensions and culture

filtrate of isolate NSP1 for 12 hours compared to the normal growth of untreated control (40X)
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Efficacy of Entomopathogenic Fungi Nomuraea and

Metarhizium for Controlling Common Cutworm on Marigold

Anseis Taadan’ A5we naasy’ laa ysawaidanug”

uaz A5y ANAls”
Phattharadanai Chaisawas", Jiraporn Kulsarin”, Sawai Buranapanichpan”

and Siriya Kumpiro”

Abstract: Common cutworm (Spodoptera litura F.) cadavers infected by fungi and soil samples nearby marigold
field in Chiang Mai Province were collected, cultured and isolated. Thirteen of Nomuraea rileyi were isolated
from common cutworm cadavers and nine of Metarhizium anisopliae were isolated from soil samples nearby
marigold field by baiting technique. Pathogenicity bicassay was performed. Spore suspensions containing
1x10° conidia/ml were sprayed on third instars larvae of common cutworm. The result showed that N. rileyi,
CMU-NR4 isolate, showed the highest pathogenicity (100%) against third instars larvae of common cutworm
with LT, at 4.34 days. Meanwhile, M. anisopliae, CMU-MAS, isolated from soil sample was also high
pathogenicity (74.00%) with LT, at 6.81 days.

Keywords: Entomopathogenic fungi, marigold, common cutworm
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" Division of Entomology, Department of Entomology and Plant Pathology Faculty of Agriculture, Chiang Mai University, Chiang Mai
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Table 1

province

Isolate number, origin and location of entomopathogenic fungi in Mae Rim district, Chiang Mai

No.

Species

Isolated from

Location

GPS

CMU-MA1

CMU-MA2

CMU-MA3

CMU-MA4

CMU-MAS

CMU-MAGB

CMU-MA7

CMU-MA8

CMU-MA9

CMU-NR1

CMU-NR2

CMU-NR3

CMU-NR4

CMU-NR5

CMU-NR6

CMU-NR7

CMU-NR8

CMU-NR9

CMU-NR10

CMU-NR11

CMU-NR12

CMU-NR13

Metarhizium anisopliae

Metarhizium anisopliae

Metarhizium anisopliae
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Table 2 Pathogenicity of Nomuraea rileyi isolates on 3" instar larvae ofcommon cutworm (Spodoptera

litura F.) at 1x10° conidia/ml

Mortality (%)

Isolate 7 days after spraying HTeo (days)
CMU-NR1 90.00” 5.22
CMU-NR2 80.00™ 6.07
CMU-NR3 10.00° >7
CMU-NR4 100.00° 4.34
CMU-NR5 10.00° >7
CMU-NR6 32.00° >7
CMU-NR7 72.00% 5.90
CMU-NR8 8.00° >7
CMU-NR9 20.00" >7
CMU-NR10 6.00° >7
CMU-NR11 48.00%° >7
CMU-NR12 2.00° >7
CMU-NR13 60.00% 6.63

untreated check 0.00°

" Means within the column followed by the same letters are not significantly different according to LSD test (P<0.05)

Table 3 Pathogenicity of Metarhizium anisopliae isolates on 3 instar larvae of common cutworm

(Spodoptera litura F.) at 1x10° conidia/ml
poaop

Mortality (%)

Isolate 7 days after spraying LT (0ays)
CMU-MA1 10.00" >7
CMU-MA2 28.00° >7
CMU-MA3 6.00° >7
CMU-MA4 2.00° >7
CMU-MA5 74.00° 6.81
CMU-MA6 8.00° >7
CMU-MA7 58.00% >7
CMU-MAB 8.00° >7
CMU-MA9 48.00° >7

untreated check 0.00°

" Means within the column followed by the same letters are not significantly different according to LSD test (P<0.05)
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Species ldentification and Biology of Lepidopteran Pests in

Tobacco Storage
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Kanjana Kotitip”, Yaowaluk Chanbangv, Sawai Buranapanichpan"
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Piyawan Suttiprapan" and Pranitiporn Aimoth”

Abstract: Species identification of dry tobacco lepidopteran pests in storehouse of Chiang Mai Tobacco Office
was carried out in Chiang Mai University entomological laboratory. Reproductive organs of male moths were
dissected and separated into 3 parts; genitalia, aedeagus and culcita for comparative study. The result showed
that the moth associated with dry tobacco was tobacco moth, Ephestia elutella (Hubner) (Lepidoptera:
Pyralidae). In addition, biology of tobacco moth was also conducted in laboratory at 27.37 +1.65 °C and 68.36
+4.39 %RH using artificial diet as food for larvae. The result revealed that female moth could lay 116.6 £33.29
eggs in average and the eggs were able to hatch within 5.86 £0.35 days. The 5-instar larval stage lasted 21.83
+2.60 days, pupal stage was 8.79 +0.60 days and adult longevity was 6.83 +2.42 days. Total life cycle was
44.79 +3.32 days.

Keywords: Tobacco, tobacco moth, male genitalia
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Figure 1 Male reproductive organ of Ephestia elutella collected in tobacco storehouse in Chiang Mai; genitalia

(a), aedeagus (b), culcita (c), male genitalia of E. elutella of Boone (2005) (d)
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Figure 2 Tabacco moth, Ephestia elutella (Hubner); egg (a), larva (b), pupa (c) and adults (d)

Table 1 Duration of various developmental stage of tobacco moth, Ephestia elutella (Hubner) fed on
artificial diet under laboratory condition at 27.37 +1.65 °C and 68.36 +4.39%R.H.

Developmental stage Number Average +SD Range
Egg 100 5.86 +£0.35 5-6
Larva 21.83 £2.60 20-24
Instar 1 57 3.53 £0.54 3-5
Instar 2 57 3.32 +1.31 2-8
Instar 3 57 3.82 +0.93 3-8
Instar 4 56 4.21 +0.78 3-6
Instar 5 54 7.22+2.02 4-12
Prepupa 54 1.63 £0.60 1-3
Pupa 53 8.79 +0.60 8-10
Total life cycle 4477 +£3.32 40 - 53
Adult 52 6.83 £2.42 2-13
Male 28 6.25 +2.19 2-11
Female 24 7.92 £2.60 3-13
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Fitness Cost of Resistance to Diamide Insecticide in

Diamondback Moth

now guuss” waz ienIansal AUNFunN”

Kritsana Sumaetha” and Yaowaluk Chanbangw

Abstract: Diamondback moth (DBM) is the most important insect pest of crucifer crops which is able to develop
resistance to several insecticides. The efficacies of diamide insecticide, chlorantraniliprole (CTPR), against DBM
larvae collected from Chiang Mai province (Chiang Mai population) and Suphan Buri province (Suphan Buri
population) were conducted in laboratory. The results revealed that LC,, of CTPR against Chiang Mai and
Suphan Buri populations were 0.1191 and 7.1484 ppm respectively. It was indicated that Suphan Buri
population DBM resisted to CTPR about 60 times of Chiang Mai population. In addition, the efficacy of
thiamethoxam,  neonicotinoid insecticide, was carried out. Suphan Buri population did not resist to
thiamethoxam more than Chiang Mai population due to the resistance ratio was only 9 folds. The assessment
of survival and reproduction of Suphan Buri population (resistant population) was similar to Chiang Mai
population (susceptible population) regarding to the rate of oviposition, egg hatching, period of growth and
development, sex ratio and survival rate, except Suphan Buri population took longer developmental period in

the first and the fourth larval instars than the other.

Keywords: Fitness cost, diamondback moth, insecticide resistance, diamide)
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Jadpdasludiies 9 Wi Ae HAn  LC,, Wiy
4965.44 ppm  @unguiszansvueuldndamdn
Fen s A LC,, winriu 572,51 ppm (37 1)

ANAWANzANlUMTatsan

uanisuBeuisuauauuauladnlungs
Uszanadasiv dafunguilszainsiisaune
(susceptible population) WAYNENLFLINIENITOULT
%mﬂuﬂqmizmmﬁ"m’fmmumiﬁmuum (resistance
population) wudautemue e Ausszesld
ANWA falinde uazdndouina HanlndiAassiu
e devuenladnlunguilszans@asival anansa
alald 97.33 ag Wawnluinus 69.00 s uazidin
geninde 66.00 60 Ineddndoune 1 inwag
32.00 ia uazinAile 35.67 i luaniAluildenuen
ladnnguiszansgnesainidunguiiauni
awnanaelale 149.33  ves Wawwdudnus 84.67
fia uaviingdaufinde 82.33 sin Tnefidndawma 1y
\WAiE] 38.00 uaziwiile 44.33 A (ANT19R2) PE
szoznanlum A TemueuladnageIngad
pindideeiu enduluszuzvuended 1 uas 4
nguilszansgwesaurs M an lunnswaunanngn
aeaNIAATYn9anA tnanguiszanadeslua &
sz02l4 3.33 §u Rezazvueu Suil 14 A 1,67, 1.83,
2.67 uaz 3.00 4 MINAIAL Hszazanud 4.83 41 uas
FliNdt 21.33 Ju dounguilszannsgnesninfs Neves
14 2.81 Su azezwueu Tl 14 Ao 2.00, 2.28, 2.20
WAy 3.64 4 ANAIAL AsvezAnud 3.85 Tu uazsa
WNGE 2 4.67 4 (mm\ﬁﬁ' 3)

Table 1 LC,, of insecticides against Suphan Buri and Chiang Mai populations of diamondback moth

Population Treatment LC,, (ppm) Resistance ratio
Suphan Buri chlorantraniliprole 7.1484 (0.0000-***) ~60X
Suphan Buri Thiamethoxam 4965.4400 (0.0000-***) ~9X
Chiang Mai chlorantraniliprole 0.1191 (0.0992-0.1375) -
Chiang Mai Thiamethoxam 572.5100 (421.71-2532.39) -
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Table 2 Average number of diamondback moth (DBM) from in Chiang Mai and Suphan Buri in each

development stage

Stage of Number (+SD) of diamondback moth in each population
development Chiang Mai Suphan Buri
Egg 97.33 £48.76 149.33 £ 69.29
Pupa 69.00 £ 25.16 84.67 + 51.60
Adult: 66.00 + 22.61 82.33 £ 50.08

Male 32.00 + 13.08 38.00 £ 22.00
Female 35.67 £12.50 44.33 + 30.04

" Means within the row followed by the same letters are not significantly different according to t- test (P<0.05)

Table 3 Duration of developmental stages of diamondback moth (DBM) susceptible population from

Chiang Mai and diamide resistant population from Suphan Buri

Duration of developmental stages of DBM (days + SD)

Stage of development

Chiang Mai Suphan Buri
Egg 3.33+0.58° 2.81+0.3°
Larva:
Instar 1 167+0.2° 2.00 +0.87°
Instar 2 1.83+0.29° 2.28 +0.63"
Instar 3 2.67 +0.58° 2.20+0.25°
Instar 4 3.00+1.73° 3.64 + 0.99°
Pupa 4.83 +1.04° 3.85+0.47°
Adult 21.33+4.16° 24.67 +2.31°

" Means within the row followed by the same letters are not significantly different according to t- test (P<0.05)
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Effects of Nutrients Deficiencies on Growth and Development
and Nutrients in Leaves of Sweet Pepper
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Abstract: Deficiency of N, P, K, Ca and Mg affecting growth and development and the nutrient content in sweet
pepper leaves was studied. The sweet pepper (Capsicum annuum var. Tokal) were grown under plastic
greenhouse conditions and using coconut cube as growing media, during July to December in 1999, to
investigate the effect of N, P, K, Ca and Mg deficiency on growth, development and nutrients status in leaves.
The experimental design was Randomized Complete Block Design (RCBD) with 6 treatments, 5 replications, 9
plants/replication, i.e: treatment 1) the control treatment, plant were supplied with Hoagland's nutrient solution;
treatment 2) nitrogen deficient solution (-N); treatment 3) phosphorus deficient solution (-P); treatment 4)
potassium deficient solution (-K); treatment 5) calcium deficient solution (-Ca) and treatment 6) magnesium
deficient solution (-Mg). The results showed that at 42 days after planting, leaves started to be chlorosis,
especially in -N treatment, SPAD unit and plant height were lower than control. However, leaves area were not
significantly difference among treatments. Leave dry weight of N and P deficient treatments were significantly
lower than others. Total dry weight of K deficient treatment was the lowest at 203.2 g. Total yields of -N, -K and
-Ca treatments were lower than control. The nutrients deficiencies treatments affected nutrient contents in leaves
comparing with control, N concentration in leaves was reduce in -N treatment but increase in -P, -K, -Ca and
-Mg treatments. K concentration in -K and -N treatments were lower than other treatments. Ca concentration in
-Ca and -N treatments were lower than other treatments. Mg concentration in -Mg and -N treatments were lower

than other treatments.

Keywords: Sweet pepper, nutrient deficiency, leaf analysis
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Figure 1 Plant height of sweet pepper during 28-98 days after transplanting

Table 1 Effect of nutrient deficiency on leaf color intensity at shoot terminal and shoot base at 42 days

after transplanting

Leaf color intensity (SPAD units)

Treatment o py
Shoot terminal Shoot base
control 56.5 b 51.2ab
N- deficiency 51.3¢c 46.6 b
P- deficiency 57.6 ab 51.5ab
K- deficiency 62.5a 53.3 a
Ca- deficiency 55.6 bc 52.0 ab
Mg- deficiency 62.2 a 53.8 a
LSD 3.5 4.3
%C.V. 52 5.8

" Mean followed by the same letters in the same column are not significantly difference at 99% confident by LSD
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Figure 2 Sweet pepper plants in different nutrient deficiency treatment at 42 days after transplanting
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Table 2 Effects of nutrient deficiency on leaves area, dry weight of leaves and whole plant at 42 days

after transplanting

Dry weight (g)

Treatment Leaves area (cm’) . ”
Leaves dry weight Whole plant
control 4193.6 98.61 a 324.1 ab
N- deficiency 1502.8 34.77 ¢ 226.8 bc
P- deficiency 2967.5 79.16 ab 302.6 bc
K- deficiency 2871.4 41.79 bc 203.2¢c
Ca- deficiency 3180.8 115.97 a 4246 a
Mg- deficiency 3550.8 100.84 a 298.1 bc
LSD ns 30.86 107.01
%C.V. 49.24 43.61 20.07

" Means followed by the same letters in the same column are not significantly different at 99% confidence by LSD

ns = not significant difference

Table 3 Effects of nutrient deficiencies on N, P, K, Ca, and Mg concentration in sweet pepper leaves at 42

days after transplanting

Leaf nutrient concentration (%)

Treatment N o ca' Mg”
control 3.3c 6.8 a 1.0a 15a
N- deficiency 2.2d 57b 0.8b 09b
P- deficiency 450D 6.1 ab 11a 14a
K- deficiency 54 a 44 c 1.1a 1.6a
Ca- deficiency 43 Db 6.2 ab 0.4c 15a
Mg- deficiency 4.8 ab 6.6 ab 12a 1.0b

LSD 0.7 0.9 0.2 0.4
%C.V. 9.9 8.4 12.3 16.4

" Means followed by the same letters in the same column are not significantly different at 99% confidence by LSD
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Table 4 Effects of nutrient deficiency on total yields

Treatment Total yields (g/plant)”
control 1,890.5 a
N- deficiency 604.3 ¢
P- deficiency 1,645.8 ab
K- deficiency 1,456.8 b
Ca- deficiency 853.5¢c
Mg- deficiency 1,549.3 ab
LSD 367.8
%C.V. 15.3

" Mean followed by the same letters in the same column are not significantly difference at 99% confidence by LSD
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Flower Stem Blockage in Cut Orchid, Lotus, and Canna
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Preeyaporn Leethiti" 2/ Lop Phavaphutanon” and Wachiraya Imsabai”?

Abstract: Important problems of cut flowers are short vase life and rapid senescence possibly caused by water
deficit, a consequence of stem end blockage which has various nature of occurrence. The aim of this study was
to investigate the stem end blockage in Dendrobium ‘Khao Sanan’ orchid, lotus (Nelumbo nucifera Gaertn., cv.
Saddhabutra) and canna. The result showed that water uptake of these flowers which their stems were cut in the
air or cut under water or cut and left in the air for 1 hour before holding in distilled water was not significantly
different among treatments. This result indicated that air embolism may not be the cause of vascular occlusion
in these flowers. The rate of water uptake of orchid flowers held in 8-hydroxyquinoline sulfate (HQS) solution
was higher than those in distilled water while the rate of water uptake and vase life of lotus and canna flowers
were not different from those held in distilled water. Holding these flowers in different solutions containing
phenolic compound synthesis inhibitors: S-carvone (0.032-0.636 mM), tropolone (0.25 and 0.5 mM), 4-
hexylresorcinol (4-400 uM) and amitol (1, 2, 3, 5 and 10 mM) showed that water uptake and vase life were not
different from those held in distilled water but the vase life of orchid flowers held in 4-hexylresorcinol and amitol
were longer than those held in distilled water. It is concluded that microorganisms and phenolic compounds

may be the cause of stem end blockage in orchid flowers but not in lotus and canna flowers.

Keywords: Saddhabutra, Khao Sanan, HQS, phenolic compounds, microorganism
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Figure 1 Water uptake of orchid (A) lotus (B) and canna cut flowers (C) which their stems were cut in the air,

cut under water or cut and left in the air for 1 hour before holding in distilled water
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Table 1 The vase life of orchid, lotus and canna cut flowers which their stems were cut in the air, cut under

water or cut and left in the air for 1 hour before holding in distilled water

Treatment Vase life (days)“
Orchid Lotus Canna
Cut in the air 14.1 4.8 3.0
Cut under water 14.8 4.8 2.8
Leftin the air for 1 hour 14.0 5.0 2.6
F-test ns ns ns

" Data are mean of 10 replicate stems. ns = non-significant

N
o

B C

4 4 ILSDDOS:O.%
4 LSD0.05 = 1.43
15 | T LsDy =021

water uptake (ml/flower/day)
water uptake (ml/flower/day)
N N R R SN
water uptake (ml/flower/day)

01 2 3 45 6 7 8 9 10111213 14 15 0 1 2 3 4 5 0 1 2 3
Time (days after treatment)

e ORIl gy CHCA S0 ML g HOS 200 Mgl
Figure 2 Water uptake of orchid (A) lotus (B) and canna cut flowers (C) held in dichloroisocyanuric acid
(DICA) and 8-hydroxyquinoline sulfate (HQS) compared to those flowers held in distiled water

(control)

Table 2 The vase life of orchid, lotus and canna cut flowers held in dichloroisocyanuric acid (DICA), and

8-hydroxyquinoline sulfate (HQS) compared to those flowers held in distilled water (control)

Treatment Vase life (days)”
Orchid Lotus Canna
Distilled water 16.0c 3.8 2.8
DICA 50 mg/L 195b 3.8 3.0
HQS 200 mg/L 221a 3.6 26
F-test * ns ns

" Data are means of 10 replicate stems. Significant differences (P > 0.05) within the column are shown by different letters

fTnuary Feldumnsineiunesdasuitnuamsluin narlurinndulusid 1 9esnsinuaiy uivdsanniy
nau (control) (mwﬁ' 2B) uardanyiinuanuly @”mﬁmi@m{mmmmmwmmmaﬂﬂmrﬁ”u (mwﬁ'
wAnAnsfumeadAunsTnuaiuluiang (e 2C) meaﬂwwﬁﬂmﬁ'ﬂﬂLLﬂﬁulumﬂi@:@ﬂﬂ DICA
72) way HQS Hangtinuaruliunnsteainnisiinuaduly

panwnsinuninuaiuluansazaie DICA TNAU (13199 2)

Hénsniegaringendintnuanulusnsazae HQS
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Figure 3 Water uptake of orchid cut flowers held in S-carvone (A), tropolone (B), 4-hexylresorcinol (C)

and amitol (D) compared to those flowers held in distilled water (control)
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Figure 4 Water uptake of lotus cut flowers held in S-carvone (A), tropolone (B), 4-hexylresorcinol (C) and

amitol (D) compared to those flowers held in distilled water (control)
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Figure 5 Water uptake of canna cut flowers held in S-carvone (A), tropolone (B), 4-hexylresorcinol (C)

and amitol (D) compared to those flowers held in distilled water (control)
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Table 3 The vase life of orchid,

lotus and canna cut flowers held

in S-carvone, tropolone, 4-

hexylresorcinol and amitol compared to those flowers held in distilled water (control)

Vase life (days)”

Treatments
Orchid Lotus Canna

S-carvone

Control 181 4.8 2.8

0.032 mM 19.0 4.9 3.0

0.318 mM 19.0 4.7 2.8

0.636 mM 19.2 4.8 2.8

F-test ns ns ns
Tropolone

Control 18.1 4.8 2.8

0.25 mM 19.1 4.7 2.8

0.50 mM 19.3 5.0 3.0

F-test ns ns ns

4-Hexylresorcinol

Control 18.7b 4.0 2.8

4 uM 21.7 a 4.0 2.8

40 uM 20.5a 4.0 24

400 uM 20.7 a 4.0 2.8

F-test > ns ns
Amitol

Control 191¢ 4.7 2.8

1 mM 23.0a 4.7 2.8

2 mM 20.7b 4.8 2.6

5mM 19.8c¢c 5.0 2.6

10 mM 21.4b 5.0 2.6

F-test * ns ns

" Data are means of 10 replicate stems. Significant differences (P > 0.05) within the column are shown by different letters
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Organic Farming System in the Context of Sufficiency
Economy: Case Study of Organic Farmers in Mae Rim

Watershed, Chiang Mai Province
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Tawan Hangsoongnern”’”, Pongsak Angkasithz, Avomn Opatpatanakity and Ruth Sirisuny/uckZ/

Abstract: This research aims to examine the salient features in organic farming systems of farmers in Mae Rim
watershed in the aspects of farm management, the underpinning factors bringing about the change from
agrochemicals dependent farming to organic one, the implication of organic farming practices on the farmers’
conduct in everyday life in adherence to the sufficiency economy philosophy, and to establish the frame for
hypothetical constructs to explain why certain farmers pursuing organic agriculture in Mae Rim watershed
upheld the sufficiency economy principles in their way of life.

The population in this investigation was 112 organic farmers recorded by the local organic farming
promotion network in Mae Rim watershed areas. The research findings revealed Mae Rim watershed to be the
main organic farming area in Chiang Mai Province covering 692.28 rai or 1.04% of the total agricultural land in
the watershed. The organic farming system management here took two forms: integrated farming and mono-
cropping. The practices of organic farming appeared to have crucial implication for the conduct of life by the
farmers to follow the sufficiency economy approach, as manifested by the high attainments of sufficiency in
spiritual, social, economic, environmental, and technological terms because of the inherent self-reliant food
security and input supply features of organic farming. Although the findings from economic data suggested that
farmers earned not much above the necessary expenditure level, most farmers were still confident that they
could make their living from organic farming systems. This is because the present investigator adopted the self-

reliance capability as the criteria to analyze the sufficiency extent of local farmers.

" gudnisfnmuasiiuinensauyEd o.udiN 2. @eslua 50180
" Education and Development Center for Agricultural Organic, Mae Rim, Chiang Mai 50180, Thailand
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Z Department of Agricultural Economics and Agricultural Extension, Faculty of Agriculture, Chiang Mai University 50200, Thailand
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The reasons for farmers to adopt the royal remark on sufficiency economy conducts and practices
were first and foremost their faith in His Majesty the King, and then their belief in the potential of sufficiency
economy approach to help them save production costs and daily life consumption expenditure. The primary
factors enabling farmers to decide with ease to lead their life along the sufficiency economy path included the
well settled economic condition of the farmer, the family unity, and the locations of farming area and water
resource. Meanwhile the factors hindering one to follow the sufficiency economy guidelines were indebtedness,

poverty, the lack of cooperation from family members, and the farmer’s personal behavior.
Keywords: Sufficiancy economy, organic farming, Mae Rim watershed
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Factors Affecting Participation of Karen Villagers in Forest
Resource Conservation in Baelae Highland Agricultural

Development Station, Omkoi District, Chiang Mai Province

ga & o 21/ o o a a o 1/
WNAILEY NUNSINA " UAS ITNAY BUNTAANNT

Pongwit Kantawong” and Wallratat Intaruccomporn v

Abstract: The objectives of this research aimed to study the Karen's participation on irrigation management in
Baelae Highland Agricultural Development Station and to analyze the relationship between personal
characteristics, social and economic factors and their participation on irrigation management. The sample in the
study was 219 people households in Omhad Village Omkoi District, Chiang Mai Province. Data was collected by
questionnaires. The data analysis were apply statistic such as percentage, mean, maximum, minimum,
standard deviation, and stepwise multiple regression analysis.

The results showed that most of the samples were male (73.1%) and their ages were between 31-40
years old (32.9%). Moreover, they were mostly uneducated (84.5%) as well as their language skill was just
medium level. However, 61.2% had been trained about forest conservation, and 1-2 people from each
agricultural household had received information about forest conservation from television (48.4%). The main
income of the samples was from agriculture (87.7%), and the average income was approximately 3,001-4,000
baht per month (72.6%). The maximum agricultural land owned by each agricultural household was mostly
around 1 rai (47.9%). There were 4 aspects of the study of Karen's participation in the forest conservation
activities including reforestation, forest protection, forest fire prevention and knowledge promotion of forest
conservation aspects. Overall, reforestation, forest protection and forest fire prevention aspects were in
moderate range, whereas knowledge promotion aspect was in low range. This might be because the majority of
the samples was uneducated, lack of knowledge about forest conservation, and lack of Thai language skills,

communication was a big problem. Therefore, the aspect of promoting about forest conservation was in low rate

" Al A ANART LA AT N UNGNNIINERS ALINERIANARS Wanendedeslud A dadlual 50200

K Department of Agricultural Economics and Agricultural Extension, Faculty of Agriculture, Chiang Mai University 50200, Thailand
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of participation. The hypothesis test to analyze the relationship between dependent and independent variables
show that age, social position and forest conservation knowledge are associated with the participation in forest

conservation at P=0.05.

Keywords: Participation, Forest Resource, Conservation
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Table 1 Factors affecting participation of Karen villagers in forest resource conservation

2

Independent Factor sig B t R SEE
Age 0.045 0.059 2.014 - -
Membership organization
in the village 0.033 0.155 2.152 - -
Knowledge about conversation
forest resources 0.014 -.039 -2.486 - -
Total 1.138 3.795 0.8100.493

Statistically significant at P< 0.05
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Effects of Thailand-China Free Trade Areas on

Garlic Growers in Mae Hong Son Province

SURY AUAT YDA uas g9 ASAyanuol’

Tanasin Denchareonkul” and Ruth Sirisunyaluck”

Abstract: The objectives of this study were to identify the socio-economic status of garlic producers and to
determine the effect of Thailand-China Free Trade Area establishment on garlic producers in Mae Hong
Son Province. The data collected by interviewing 142 samples of garlic producer in Mae Hong Son
Province, and analyzed the data by using SPSS for Windows. Thai-Chinese Free Trade Area establishment
affected the garlic producers in Mae Hong Son province in many aspects, 1) there were effects on the
production. The garlic producers in Mae Hong Son province had decreased the cultivation area;
consequently, the income and the production decreased. The increasing use of fertilizer, insecticide and
fungicide were observe. Furthermore, they ignored the technology that helped them to transform the garlic
into another product because they aimed to increase only the garlic’s weight, 2) there were effects on the
marketing. The price of the fresh garlic, dry garlic, and the price after the Chinese garlic penetrated the
Thai market were decreased because the smuggling of the Chinese garlic and the production cost of
Chinese garlic were cheaper than Thai garlic, 3) there were effects on the economy. The income
decreased because of the decreasing of cultivation areas, and the compensation from government was
only in the first year after Thai-Chinese Free Trade Area, 4) there was an effect on the quality of life by
increasing the stress of the garlic producers in Mae Hong Son province because of the decreasing of their
income, 5) the socialization of the garlic producers in Mae Hong Son province had a little effect from Thai-
Chinese Free Trade Area.

Keywords: Effect, Thailand-China Free trade Area, garlic producers, Mae Hong Son province
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Abstract: A previously developed turmning device for paddy rice in a solar tunnel dryer consisting of a pivoted
metal bar that was pulled longitudinally underneath the basement of the dryer was optimized. New model
designs were constructed and tested under field conditions in the Philippines. Seven new configurations of the
original device were assessed, which in cluded the amount of bars used (single or double bar), different bar
diameters (2.5 or 5 cm), oscillatory or non-oscillatory motion, and two different driving mechanisms: dolly or
hand pulling. A method was proposed that was able to assess the efficiency of turning the product during
drying. Homogenous layers of colored grains were placed in the dryer while turning procedures were applied.
From this data, displacement of colored grains was evaluated for all seven devices. The turning device, which
gave the most favorable results for turning efficiency, consisted of a hand-pulled single bar at diameter of 5 cm
that induced vertical oscillatory motion. The device significantly improved grain movement in the bulk compared
to the six alternative devices. The method proved to be successful for evaluation of turning efficiency of paddy
rice in a solar tunnel dryer. The turning device has potential application not only for solar drying, but also any

drying process where grains are dried in thin bulk layers, particularly sun drying.

Keywords: Paddy rice, turning devices, drying, colored grains

Introduction bed dryers, thus effective and regular turning of the
paddy bulk is required. lpsita Das and Bal (2003)
Rice (Oryza sativa L.) is the most vital staple conducted experiments with respect to turning

food for 80% of the Philippines and the country’s effects on the drying behavior of paddy rice. Paddy

most important agricultural crop (Cororaton, 2006). grains were placed into laboratory dryers where
Currently, population growth is faster than the amplitude and frequency of vibration of the dryer
increase in production (Dawe et al., 2006; Sikkema, bed could be modulated. They found that turning of
2012), which inevitably will lead to increasing paddy was important in order to establish uniform
difficulties to feed the Filipino population in the future. drying behavior and better-quality products. For
The University of Hohenheim, together with local successful operation of the solar tunnel dryer, simple
partners, is currently researching an inexpensive, turning devices, preferably made from local
easy, and reliable way of drying paddy (rough rice) materials, need to be designed and tested in order to

in the Philippines using a solar tunnel dryer. Drying ensure uniform drying of the paddy bulk during

is an essential process that ensures product operation. Also, a suitable method for assessment of
durability and prepares grains for milling, yet losses turning efficiency of the presented devices needs to
of up to 5% can occure during drying operations (De be developed. Hence, the two research questions of

Padua, 1999). In addition, effective drying practices this study encompassed (i) the design and field

decrease fungal damage, extend shelf life, and lower testing of enhanced turning devices for solar tunnel
the risk of losses due to insects (Jittanit et al., 2010; drying applications and (ii) the development of a
Proctor, 1994). Solar drying practices do not rely on simple and suitable method for assessment of
bulk through-flow of hot air like in conventional flat- turning efficiency.
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Development of Turning Devices for Solar Drying of Paddy Rice in the Philippines

Materials and Methods

At the Postharvest Institute at IRRI (Los
Banos, Philippines), a prototype solar tunnel dryer
(27 m2) with a capacity of 600 kg of wet paddy
(Figure 1) was developed that required a system for
turning the paddy grains during operation without
opening the dryer. A simple device consisting of a
pivoted metal bar that was pulled longitudinally
underneath the polyethylene foil which was used to
construct the basement of the drye (seen in Figure 1,
left) was implemented. However, this device was
decidedly not efficient at turning the grains and
furthermore disrupted the foil during turning
operations.

A downscaled version (dimensions: 1 x 3.5

m) of the original dryer was built to conduct trials on

improvement of turning devices. In order to reduce
the amount of product needed for experiments. A
total of seven turning devices were evaluated and
compared. Their respective specifications are
portrayed in Table 1.

Baseline data was acquired for the original
turning device (TD1, see also Figure 2) and used for
comparison to the new devices TD2 to TD7 (Figure
2). The original device was re-designed into a double
bar device that used metal bars at the same and at a
smaller diameter (TD2, TD3 and TD4). All double bar
devices were operated using a conventional dolly.
The dolly enabled the induction of horizontal
oscillation, a back-and-forth-movement, which was
implemented during operation of TD4 and TD5 by
applying rhythmical forward and backward motion

while pushing the device. However, this was a non-

>
p-
‘5::;“ Outlet

Figure 1 Description of the solar tunnel dryer when inflated (left) and sketch (right)

Table 1 Configuration and specifications of turning devices, which were designed, tested and evaluated

for efficiency and ease of operation

Device Bar Diameter, cm Oscillation Operation
TD1 Single 5.0 No Hand
TD2 Double 2.5 No Dolly
TD3 Double 5.0 No Dolly
TD4 Double 2.5 Horizontal Dolly
TD5 Single 5.0 Horizontal Dolly
TD6 Single 5.0 Vertical Dolly
TD7 Single 5.0 Vertical Hand
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Turning device 1 .(TD']): ; Pivoted metal bar

Ropes for hand pulling

/\

Pivoted metal double bar

N
b ’

Turning device 6 (TDB):

= Bar is lifted by rotation of the wheel

C-shaped attachments

M e

Figure 2 Turning Device 1 enabled paddy rice turning via hand pulling by two people. The device

Turning device 7 (TD7):

consisted of a single metal bar with a diameter of 5 cm. Turning devices 2, 3, 4, and 5 were
operated via a dolly. TD2 incorporated a double bar at diameters of 2.5 cm each, whereas TD3
used two bars with 5 cm diameter. Both TD4 and TD5 induced horizontal oscillation and were
operated with double bar (diameter = 2.5 cm) and single bar (diameter = 5 cm), respectively.
Turning device 6 consisted of a single metal bar (diameter = 5 cm) operated via a dolly with the
bar attached to the outer rim of the wheels in order to create up-and-down motion (vertical
oscillation) in the bulk. Turning device 7 used a hand-pulled single bar (diameter = 5 cm) with

C-shaped attachments welded to the bar in order to create vertical oscillation.
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standardized technique and prone to inconsistent

oscillation.  Vertical oscillatory movement was
believed to be much more desirable and was
established by two methods. First, a single bar was
attached to the outer rim of the wheel of the dolly,
which created up-and-down-movements as the
(TD8).

attachment was welded to the turning bar that

wheel rotated Secondly, a C-shaped
created oscillation through the rotational movement
of the bar (TD7). For assessing the turning efficiency
of the devices, paddy grains were marked with
different colors in order to be able to track grain
Eight

different options for grain coloring were evaluated.

movement between layers inside the bulk.

Water-based lacquer was found to coat grains
effectively, dry quickly, not become sticky and
produce strong contrasts, and thus, was ranked
most useful. The colors blue, green and red were
considered most distinguishable for the human eye.
A section was created inside the dryer with a
capacity of 24 kg of paddy to prevent mixture of
edible grains with colored ones (Figure 2, TD1).
Three layers (8 kg each) of colored grains were
placed into the section: 8 kg of red grains in the
bottom, green in the middle and blue in the top of the
paddy bulk. The section had the same bulk height of
4 cm (1.3 cm each) of non-colored grains in other
parts of the dryer. Fresh paddy was loaded into the
other sections of the dryer and the product was dried
in the open sun. Three replications were conducted
for each turning device. Subsequently, the statistical
test “one-way analysis of variance (ANOVA)” was
used to show significant differences in turning
efficiency of the different devices. The turning
process was standardized, so that one turning event

encompassed the longitudinal movement of the
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bar(s) from one end of the dryer to the other and
back. Thus, 15 consecutive turning events were
applied at 1-hour intervals until drying was complete,
i.e. when bulk moisture content reached 14%,
determined by resistance type moisture meter (G-
WON, Grain Moisture Meter 8.3-40%).

For each turning device ftrial, three samples
of colored paddy were drawn from the bulk after
drying was completed. Extraction of colored paddy
columns was performed by core sampling method
according to Proctor (1994) using a plastic pipe
(height: 4 cm, diameter: 12 cm) consisting of three
rings each 1.3 cm that made it possible to sample
top, middle, and bottom layer of the bulk individually.
A fixed top and a removable bottom cap made it
possible to seal the sample in order to avoid spillage
of paddy. With the bottom cap removed, the
cylindrical pipe was inserted into the bulk from the
top until the rim of the pipe touched the bottom of the
dryer and the cylinder was completely filled with
paddy. The entire sample was then taken to the
laboratory and separated into three subsamples
each containing colored paddy from top, middle,
and bottom layer, respectively. Each subsample was
spread out on a white surface in order to isolate
grains according to color. The paddy grains were
counted and converted to percent of the total
number of grains of the entire sample. Standard
deviation (SD) was calculated from all samples of
each turning device.
ANOVA was applied using SPSS software (ver. 21.0)

to determine statistical significance between layers

Subsequently, one-way

top, middle, and bottom. Significant difference
between the percentages of colored paddy grains in
the respective layers indicated whether the turmning

operation worked effectively.
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Results and Discussion

Table 2 portrays mean distribution and
standard deviation of colored grains for each turning
device after 15 turning operations. The same letters
in one row indicate a heterogeneous distribution of
colored grains, i.e. a good turning is statistically
proven. Similarly, low values for standard deviation
also suggest high turning efficiency. Baseline data
for TD1 showed standard deviation of 4.37 and
statistically significant differences among the layers
after turning, i.e. a significant part of the blue and red
grains remained in their original positions: top and
bottom layer, respectively. This indicates that the
turning operations did not transpose the grains
Double bar

devices without any oscillation (TD2 and TD3)

evenly inside the bulk (Figure 3).

showed the highest standard deviation ranging 9.62-
16.82 with TD4 also having higher standard deviation
than the control. These treatments also showed the
most significant differences of the mean distribution
of colored grains. On the contrary, TD5, TD6, and
TD7 did not show significant differences and had
standard deviation values lower than the control
device. TD7 revealed the lowest value for standard
deviation (1.39) and thus implied to be the most
efficient turning device.

Figure 7 portrays the results for TDs 2-7. For
TD2, grains were not turned efficiently; hence, the
majority of red grains remained in the original bottom
layer, whereas the green grains remained in the
middle and blue grains remained in the top layer,
even after 15 turning operations. Results on the
efficiency of TD3 and TD4 revealed significant
differences in the distribution of colored grains after
15 turning operations. For TD3, red grains remained
on bottom, while in TD4, blue grains remained on

top. Thus, the devices did not improve turning,
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compared to the original device TD1. The results for
TD5 showed that colored grains were distributed
uniformly with low standard deviation after 15 turning
operations. Hence, the portrayed results express that
oscillatory movement of a turning device that uses
one metal bar at 5 cm diameter was very effective in
turning the paddy grains. Yet, it was operated by a
non-standardized method of oscillation, i.e.
horizontal oscillation was induced by “back-and-
forth-movement” of the workers. This was a laborious
and time-consuming task because the bar had a
tendency to get stuck and needed extra care.
Consequently, mechanically induced oscillation is
preferred. Both TD6 and TD7 induced vertical
oscillatory movement to the turning procedure that
was efficient and could be standardized. Higher rate
for turning, simple construction, inexpensive material
used and ease of operation (hand-pulling) gave
favor to TD7 with respect to practicability and
efficiency for turning paddy rice in a solar tunnel
dryer.

In summary, TDs 2-4 revealed significant
differences between the shares of colored grains in
the different layers of the bulk as well as high
standard deviation, indicating they were not able to
turn the grains sufficiently enough to distribute them
uniformly between the layers. For TDs 5-7 efficient
turming could be verified. TD5 used a non-
standardized horizontal oscillation method that
entailed difficulties in implementation in the field.
From the standardized vertical oscillation methods
applied with TD6 and TD7, TD7 revealed most
uniform colored grain distribution in the respective
layers of the paddy bulk and lowest values for
Additionally,

construction and operation is an advantage as

standard deviation. the ease of

compared to mechanical operation by dolly, and is

thus favored.
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Table 2 Evaluation of turning device efficiency based on mean distribution and standard deviation of
colored grains for each turning device after 15 turning operations and three repetitions.

Statistical significance was tested using one-way ANOVA (P<0.05)

Turning Device SD Blue (%) Green (%) Red (%)
TD1 single bar (5 cm) Top" 36.98° 36.77° 26.26"
no oscillation 4.37 Middle’ 36.65" 34.35° 29.00°
operated by hand Bottom 30.78" 29.31%° 39.91°
TD2 double bar (2.5 cm) Top 49.09° 27.76° 23.15°
no oscillation 16.82 Middle 18.55° 49.39° 32.06"
operated by dolly Bottom 6.91° 28.68° 64.41°
TD3 double bar (5 cm) Top 54.10° 30.04° 15.86"
no oscillation 9.62 Middle 37.18"° 36.26" 26.56"
operated by dolly Bottom 30.61° 33.06" 36.33°
TD4 double bar (2.5 cm) Top 38.03° 30.17° 31.80°
horizontal oscillation 6.07 Middle 30.60%° 31.38° 38.02°
operated by dolly Bottom 27.80° 25.66" 46.54°
TD5 single bar (5 cm) Top 30.00° 36.79° 33.22°
horizontal oscillation 2.32 Middle 30.90° 35.53" 33.57°
operated by dolly Bottom 30.59° 36.01° 33.40°
TD6 single bar (5 cm) Top 34.16" 29.82° 36.02°
vertical oscillation 2.42 Middle 37.64° 32.55° 29.80°
operated by dolly Bottom 34.18° 33.06° 32.76°
TD7 single bar (5 cm) Top 34.09° 32.77° 33.14°
vertical oscillation 1.39 Middle 33.90° 32.75° 33.35°
operated by hand Bottom 30.95° 32.63° 36.42°

" The results are portrayed in the same row using letters a, b and c. Identical letters for the mean values in the same row show that no significant
difference of blue, green and red grains was detected, i.e. the bulk layer contained equal amounts of grains of each color, thus, they got properly
turned. Different letters in one row signify that distribution of colored grains was not even and turning of paddy rice was insufficient, so that many

grains of the same color remained in the initial layer from before turning processes were exercised

R Red Grains

Mid
: Green Gigins

Lecationin the bulk

HH Blue Grans

l

ne% an% RT% ANN%
Llean distribufion of colored grains

Figure 3 Mean distribution of colored grains (in %) in each bulk layer (Bot, Mid, Top) after 15 turning

operations with turning device 1 (TD1)

95



TD3

TD4

TD5 J

Top &\\\\\\
ia &\\\‘
Bat m &

TD6

TD7 J

Top &\\\\\W
e \\\\\

Figure 4 Mean distribution of colored grains (in %) in each bulk layer (Bot, Mid, Top) after 15 turning

operations with turning devices 2-7
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Conclusion

Various devices for turning paddy in a solar
dryer were designed and tested. Based on a core
sampling method found in literature, a method to
assess grain turning of paddy rice in a tunnel dryer
was developed successfully and could be used for
comparing the efficiency of different turning devices.
The most effective device consisted of ahand-
operated single bar (diameter: 5 cm) with affixed C-
shaped attachments that induced vertical oscillation
of the paddy during turning events. The implications
of this device for reducing postharvest losses are
remarkable, since its simplicity reduces labor and
maintains grain quality. Thus, this concept has
potential application not only for solar drying, but
also any drying process where grains are dried in
thin bulk layers, particularly sun drying. Also, the
established technique for evaluation of paddy turning
efficiency will be able to serve future scientific
purposes with respect to efficacy of grain turning

during drying processes.
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