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Aspergillus flavus gngNazWaInandull 1
LASAMNNNNTWANLDITIINUGINIAANNLR 105

UFFRQINAAMNUUILUUANNY

Effects of Radio Frequency Heat Treatment to Control of
Aspergillus flavus Aflatoxin B1 and Quality in Rice var.

KDML 105 in Different Bagging Densities

s win” gre (3asAatl’ #IUANA SUINTHUNIY

Dieter von Horsten” uag Wolfgang Liicke”
Jitramas Naka”, Suchada VearaslipZ/, Sa-nguansak Thanapornpoonpong”,

Dieter von Horsten” and Wolfgang Liicke”

Abstract: The purpose of this study was to determine the effect of radio frequency (RF) heat treatment and
bagging densities on controlling Aspergillus flavus, aflatoxin B1 and changes in cooking quality of bagged rice
var. KDML 105. The experiment was conducted during May to September 2010 at the Postharvest Research
Institute, Chiang Mai University, Thailand. Rice sample was inoculated with A. flavus at concentration of 1x10°
spores per ml at 14% initial moisture content. The three different loading densities were 85% densities loaded
bagging, non vacuum full loaded bagging and vacuum full loaded bagging. The samples were exposed to RF
heat treatments at an operating frequency of 27.12 MHz with temperatures at 80, 85 and 90 °C for 1, and 3
minutes compared to non treatment as control. The result showed that the moisture content of treated rice did
not appear significantly difference between treatments. While infection of A. flavus showed the interaction
between bagging densities and temperature. The result showed the infection percentages of A. flavus
decreased in all bagging densities while the treatment temperature increased. Furthermore, vacuum full loaded

bagging with all temperature was the best at reducing the infection of A. flavus and vacuum full loaded bagging
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with 90 °C RF for 3 minutes treatment also reduced the infection of aflatoxin B1. For the cooking qualities, it was
found that amylose content and the elongation radio of kernel rice increased with vacuum full loaded bagging
and the increasing of RF temperature. The texture of cooked rice was increased in hardness and cohesiveness
but decreased in adhesiveness while the RF temperature increased. Thus, vacuum packing could control A.
flavus and aflatoxin B1 and with 90 °C RF heat treatment for 3 minutes and modify and resulted positively
change in cooking qualities.

Keywords: Bagged rice var. KDML 105, Radio Frequency A. flavus, Aflatoxin B1, Quality
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asATa@eg TilefiudnsiadesivaauAiie RE aufnsuldAaaaunmnnudndudaiuunnt
0.70 Lﬂ@aﬂ?ﬁuﬁ(mmqﬁ 2) %ﬂ‘ﬁLWi‘ﬁtﬂ’]iU?ﬁﬂ’]ﬂiﬁ (Nelson, 1991)%'qmm’éﬂu‘ﬁ%ﬁmslumiﬁf]mm%@
qeryeyIne Lﬂum?mwﬁ'ﬁmi@ummmﬂmﬂuq\m@ﬂ 71 %ﬁﬁ@wLﬂuiﬂiﬁdmmmﬁﬁmmL%@mmmuﬁm
aunua denaliuaadafintsdauuAnf Ny 495N dielectric constant wa¥A dielectric  loss
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”LﬂfiT\‘iLuﬁmvaﬁﬁmesjﬂLmu@ﬁQ%\aqqmnﬂdﬁmi ANNARUANFNATL (Nelson ef al, 2002) Taadus

Table 1 Analysis of variance of moisture content, A. flavus infection, aflatoxin B1, amylose (%) and elongtion
ratio during cooking of milled rice with different bagging densities after treated RF at 80, 85 and
90 °C for 1 and 3 minutes

ANOVA
Treatment Moisture Infection of A.  Aflatoxin B1 ~ Amylose  elongation ratio
Content (%) flavus (%) (ppb) (%) during cooking
Packing method (A) ns * * * *
Temperation (B) ns ** ** * **
Time (C) ns ns * ns ns
A xB ns ** ns ns ns
AxC ns ns ns ns ns
B xC ns ns ns ns ns
AxBxC ns ns ns ns ns
CV (%) 1.26 14.15 17.78 9.54 1.5

** . * are significant at P < 0.01 and P < 0.05

ns are no significant difference

Table 2 The interactive effect between bagging densities and after RF heat treatment at different

temperatures influenced on A. flavus infection (%) of milled rice var. KDML 105

A. flavus infection (%)*

Bagging Densities

Temperatures (°C) 85% densities loaded non vacuum full loaded vacuum full loaded
bagging bagging bagging
Control
100.00a 100.00a 100.00a
(room temp)

80 24.98b 23.19bc 1.92e

85 22.52bcd 20.50bcd 1.28e

90 17.22cd 16.73d 0.70e

LSD, . Pack*Temp 4.64

0.05

* Means follow by different letter are significantly different (P < 0.05)
5
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Table 3 The effect of different bagging densities on A. flavus infection, aflatoxin and some qualities of milled
rice var. KDML 105

Infection of A.  Aflatoxin Elongation ratio during

Bagging Densities favus )" B1 (opb)” Amylose (%)" cooking”

85% densities loaded bagging 32.78a 5.27a 17.70c 1.2484b

non vacuum full loaded bagging 31.55a 4.96a 18.65b 1.2617a

vacuum full loaded bagging 15.40b 4.52b 19.12a 1.2711a
LSD, s Bagging Densities 2.32 0.33 0.47 0.011

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

LSD test at P<0.05

Table 4 The effect of treatment temperatures on A. flavus, aflatoxin and some qualities of milled rice var.

KDML 105 after subjected to RF heat treatment at various temperature

) ) Elongation Texture of cooked rice
Infection of A. Aflatoxin Amylose
Temperature (°C) Y Y Y ratio during ) ) )
flavus (%) B1 (ppb) (%) 4, Hardness" Adhesiveness” Cohesiveness'
cooking
Control
100.00a 7.27a 16.84c 1.2451c 183.64b -0.1975a 94.55b
(room temp)

80 °C 16.70b 4.98b 17.44bc 1.2565b 188.13a -0.2654b 101.34a

85°C 14.770 4.10c 17.97ab 1.2583b 189.40a -0.2840b 102.15a

90 °C 11.55¢ 3.30d 18.55a 1.2805a 190.59a -0.2970b 106.07a

LSD, ., Temperature 2.68 0.37 0.97 0.013 7.10 0.04 7.7

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

LSD test at P<0.05

Table 5 The aflatoxin quantities (ppb) after infected milled rice were subjected to different timing of RF heat

treatment
Time Aflatoxin B1 (ppb) "
1 minutes 4.71a
3 minutes 4.57b
LSD, . Time 0.30

0.05

" Means follow by different letter are significantly different (P < 0.05)
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Table 6 Analysis of variance of texture of cooked milled rice with different bagging densities after treated

RF at 80, 85 and 90 °C for 1 and 3 minutes

ANOVA
Source Texture of cooked rice
Hardness Adhesiveness Cohesiveness

Packing method (A) ns ns ns

Temperation (B) * * *

Time (C) ns ns ns

A xB ns ns ns

AxC ns ns ns

B xC ns ns ns

AxBxC ns ns ns
CV (%) 6.59 25.65 13.32

*** are significant at P < 0.01 and P < 0.05

ns are no significant difference .

AN hardness WATAN cohesiveness TIANTUINIEAN
adhesiveness flazanad TagiAnnufaudsnaliiinnng
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Use of Ethephon and Monopotassiumphosphate Combined
with Potassium Chlorate to Induce Off-season Flowering of

Longan cv. Daw in Rainy Season

e ravaau’ ya 1asana’ uas Wnen a5sINAs

Vitchuda Thongaon”, Nudee Charoenkit” and Pittaya Sruamsiri”

Abstract: Study on using ethephon and monopotassiumphosphate combined with potassium chlorate to induce
off-season flowering of longan cv. Daw in rainy season was carried out during 12 May 2010 to 15 December
2010. The experiment was designed base on completely randomized design (CRD) with 4 treatments and 5
replications as followed; 1) control (no potassium chlorate and no foliar spray with fertilizer) 2) soil drench with
potassium chlorate at 15 g /m’ of canopy diameter 3) foliar spray with fertilizer 0-52-34 1% and ethephon 400
mg/L and 4) soil drench with potassium chlorate at 15 g /m? combined with foliar spray with fertilizer 0-52-34 1%
and ethephon 400 mg/L. The result revealed that longan plants treated with potassium chlorate at 15 g /m’ as
soil drench combined with 1% of 0-52-34 and ethephon 400 mg/L was induced off-season flowering in rainy
season and flowered ealier 7 days than only potassium chlorate treatment up to 7 days. Moreover, this treatment
gave the highest percentage of flowering (86%), flower panicle type (100%), perfect flower (15%) and fruit
setting (92%), while as only potassium chlorate treatment had the percentage of flowering (66%), flower panicle
type (46%) and fruit setting (52%). However, the control treatment and only foliar spray with 1% of 0-52-34 and

ethephon 400 mg/L treatment were not produced flower at all.

Keywords: Longan, off-season flowering, ethephon, monopotassiumphosphate, potassium chlorate
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Table 1 Flowering date and the percentage of flowering of longan cv. Daw as affected by treatments

Treatment

Flowering date Flowering (%)

1) Control

2) Soil drench with KCIO, 15 g/m”

3) Foliar fertilizer 1% of 0-52-34
+Ethephon 400 mg/L

4) Soil drench with KCIO, 15 g/m2 + Foliar fertilizer 1% of

0-52-34 + Ethephon 400 mg/L

no flower 0'c
1 Nov 2010 (307 66 b
no flower Oc
22 Oct 2010 (207 86 a

" Means within column with different letters difference significantly at P < 0.05 by LSD

? Apply KCIO, as soil drench on 1 September 2010;” Days to flower after soil drench with KCIO,
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uanannil msld KCIO, nN9A1 $auALN
n9lusae 0-52-34 naniLLefine Huadaasulisi
slafldauaensiedesnniige winfu 1,453 pensie
4 \upenanysnlinAiasas 15 AannALFatas 85

fumsmn  KCIO, iievatadeniifiduunantas
n91 Wiy 898 mensiete unananysalwAietas
9 uazpENNAY Fatay 91 (mmqﬁ' 3) LAZFANA
Speay 52 (mm\ﬁ‘ﬁ' 4)

(A13199 3) LATAANATREAY 92 (AN3NT 4) iaiay

Table 2 Percentage of panicle type and panicle size of longan cv. Daw as affected by treatments

Panicle type(%) Panicle size(cm)
Treatment
All flower Some leafy Width Lenght
1) Control 0'c 0b ND” ND
2) Soil drench with KCIO, 15 g/m2 46 b 53 a 13.05 25.60
3) Foliar fertilizer 1% of 0-52-34
Oc 0b ND ND

+ Ethephon 400 mg/L

4) Soil drench with KCIO, 15 gim’
+ Foliar fertilizer 1% of 0-52-34 100 a Ob 13.08 24.53
+ Ethephon 400 mg/L

" Means within column with different letters difference significantly at P < 0.05 by LSD; “No data

Table 3 Total number of flower per panicle and the percentage of flower type as affected by treatments

Total number of Flower type (%)

Treatment .
flower per panicle  Perfect flower Male flower
1) Control ND” ND ND
2) Soil drench with KCIO, 15 g/m” 898 b" 9b 91a
3) Foliar fertilizer 1% of 0-52-34
ND ND ND

+Ethephon 400 mg/L
4) Soil drench with KCIO, 15 g/m2

+ Foliar fertilizer 1% of 0-52-34 1,453 a 15a 85Db

+ Ethephon 400 mg/L

" Means within column with different letters difference significantly at P < 0.05 by LSD, “No data

Table 4 Percentage of fruit setting as affected by treatments

Treatment Fruit setting (%)
1) Control ND”
2) Soil drench with KCIO, 15 g/m’ 52p"
3) Foliar fertilizer 1% of 0-52-34+Ethephon 400 mg/L ND
4) Soil drench with KCIO, 15 g/m2+ Foliar fertilizer 1% of 0-52-34 + Ethephon 400 mg/L )

" Means within column with different letters difference significantly at P < 0.05 by LSD, ?No data
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Effects of Gibberellic Acid (GA3) on Quality and
Sugar Change of Lotus Flower

(Nelumbo nucifera Gaerth. cv. Sattrabutra)

ingssa tunsanwal’ uaz 23501 duaue”

Petcharat Netlak” and Wachiraya Imsabai”

Abstract: After harvest, lotus flower shows premature senescence with a short vase life, petal blackening, fading
and wilting. We assumed that lotus flower may be deficient in food accumulation after harvest and it has been
reported that gibberellic acid (GAS) extended the vase life of the lotus flower. Therefore, we studied the effect of
GA, on petal blackening, vase life and sugar change in lotus flower. The results found that the lotus flower (bud
stage) holding in 50 mg/L of GA, solutions delayed petal blackening and fading, increased water uptake and
delayed of decrease in fresh weight change. GA, extended the vase life of lotus flower for 0.8-1.4 days.
Furthermore, GA, increased the stem elongation near the basal of flower approximately 5.5 cm. Lotus flower
holding in GA, solutions had the level of glucose and fructose accumulation lower than those holding in distilled

water. It is indicated that GA, promote lotus flower to use sugar in lotus petal.

Keywords: Petal blackening, sugars, GA,

" AR RTAYW AUEINEAT AUAILA S INENGRINERIAART Inenaatunauaun Saudapsgn 73140
v Department of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon

Pathom, 73140, Thailand
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Figure 1 The commercial stages (S1-S4) of the lotus flower
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Figure 2 The percentage of petal blackening in the lotus cut flower
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Figure 3 The percentage of petal blackening (A) fresh weight change (B) and water uptake (C) of lotus
flowers held in 50 mg/L of gibberellic acid (GA,) compared to those held in distilled water (control)
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doupanavansiiinuaiuluaisazas GA, Hgtluuu (NNl 4B)
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Table 1 The stem length of lotus flowers held in gibberellic acid (GA,) compared to those held in distilled

water
Treatment The stem length (cm)"
Distilled water (control) 25.0
Gibberellic acid (GA,) 50 mg/L 30.5
T-test i

1/ .
Data are means of 8 replicate flowers

Table 2 The vase life of lotus cut flowers held in gibberellic acid (GA,) compared to those held in distilled

water
Vase life (days)w
Repeat Times T-test
Distilled water GA,
1% (March, 2010) 36 5.0 *
2" (May, 2010) 438 4.8 ns
3" (September, 2010) 3.8 4.0 ns
4" (November, 2010) 4.2 5.0 *
5" (December, 2010) 4.3 56 *
6" (March, 2011) 4.0 4.0 ns
7" (November, 2011) 3.9 5.0 *
" Data are means of 8 replicate flowers
2.5
(A) Distilled water (B) GA,
2.0 S E
1.5 A —
1.0 + —
0.5 S —
0.0 T T T T 0, % T
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (days)

—-O-Sucrose —fl-Glucose —f—Fructose

Figure 4 Sugar contents of lotus flowers held in gibberellic acid (GA,) compared to those held in distilled
water (control)
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LAZ 1 LLmuﬂ?mmamm'ammmumLuwummﬂmi
tnuafi o1l 1d9n lusuGudunmeasinaniia
PA IHFUUIAA sucrose NEINNIANNAULTINAUAY
XX e o4 4 . . Y .
WNTUlAEN 1 Feenaldunaindquaesinuneniia
1 o 9«’/ = d‘ v al
1A WANAIRNNTUN TN Uanadiasanaan b
nsilasm sucrose lUilu glucose wae fructose Tngl
1976)
¥ [ o dl
#AAARRIALUTNIUUIANG glucose WWa¥ fructose N
g wudiaentananeiiiinuaiuludindud

Aanssuaasiawlasl invertase (Hawker et al.,

13UNUHUIANA glucose LAY fructose AZANLANTL
s o o o o - v
wndesludun 1 uaz 4R 2 uaziidiunuinma
N VN A . o
Azangeqa luiun 3 nasaniuiFunnanas Tudun

1 WAL 2 AWLLBFNIUHANA glucose WaE fructose H
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Fnauia wansinmentiamanenasintinaalu 414
Frsumsvnelaiiennaa129835 uAlutaeiuil 3 1
ﬁﬁmmmmafgﬂ?mmmﬂ anaifiasannaantiuans
Tsignunsonininanal e el Efesnagou
'ffmﬁﬂﬁlﬁmmmmu%uﬁﬁ'qLﬁm%uwgauﬁumiﬂi’mg
NI ARNANTNLAZIAARINNINALAN (W7 3A)
113481994 Figueroa et al. (2005) Al
ABNNUATLIYS ‘Bettina’ ?{ﬁmﬂqﬂﬂiﬁmwﬁuz%u WUdN
Funainmalunauneniifunaminaia reducing
sugar (glucose WAy fructose) AARIUANNIITINUANU
LarnuSAINIIMnelaffing unfanfninnis
Aeugnmaesnan uansinnenlddnisintinia
reducing sugar TR ansmeila sasianidnaen
Qumuﬁwﬁwm@ reducing sugar t/1dainesam3aas
Al mnafiazaunielunennuavlaiiooe
Arufuniaunala ainldpennuaiuiug ‘Bettina
L?ﬁlammwL%meﬁmqﬁmmﬁuz%u daunstlans
mnﬁwmqﬁ'ﬁmﬂmiﬂﬂLmﬁuz%ummdthﬁmmn
nsfimenavasainirnannegneluaenil 14l
szAsanLLEN O NANA glucose waz fructose
nsazaNinaulLTA 3 uasnstiniany (mwﬁ' 4A)
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fructose Qd%u‘l,ud”u‘ﬁ' 3 uay 5 2aenistnuaniu (faya
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GA, mm@wuﬁﬁma fructose LaE glucose 1510
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Bactrocera latifrons (Hendel) Ang&1ATYlUNGN

Use of Attractants for Detection of the Solanum Fruit Fly,

Bactrocera latifrons (Hendel) Key Pest on Chili

alune vassuas”

Anothai Wingsanoi"*

Abstract: Chili fruiting stage found the solanum fruit fly, Bactrocera latifrons (Hendel) infested by feeding inside
the fruit. The fruit become rot and fall down on the ground which causes the loss of chili product. According to
solanum fruit fly character is similar to oriental fruit fly, Bactrocera dorsalis (Hendel). Therefore, the control of B.
latifrons population by placing methyl eugenol (ME) and insecticide inside the plastic bottle and hang in field
crop to attract fruit fly males has not been working. Because only the oriental fruit fly, Bactrocera dorsalis
(Hendel) and the guava fruit fly, Bactrocera correcta (Bezzi) are found in those traps. The chemicals that attract
B. latifrons were lati-lure, 0C—ionone and oC—ionol groups. The oC-ionol + cade oil trap caught was 100% in the
first week and continuously to 50% within 6 weeks. The trapping fly population was reduced to 50% after 6
weeks. The oC-ionol mixed cade oil could be able to attract flies at the perimeter up to 25 meters, however the

effective catching distance was within 5 meters.

Keywords: Methyl eugenoal, lati-lure, trap, @C—ionone, C—ionol, cade oil
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unAnga: wWinssazrAananuunasiunaliaiin Bactrocera latifrons (Hendel) dWnvinanafipiuagnielung i
Tinauazirmau unananlals faunasiunindzlivansnzadaiuunasiunaldafin - Bactrocera
dorsalis inumsnsdaulunjasldatsmmiagauas (methyl eugenol) Faiflugnsi W miLse s unalinTin
HaNaNIRuNaINn I AUANL sz nsuNasTuNa lalin B. fatifons Tensldanslumamimanainudavinluuanu
Tuutaatlgnnen LﬁfazﬁfaiﬁﬁqLﬁm”mwﬂémﬁmﬁuﬁﬂ winsldansfananaaunsangaliiiesusasiuna datin
B. dorsalis (Hendel) wazilasduualiiaiin Bactrocera correcta (Bezzi) whi%u %'qmsmﬁ‘ﬁ'mmmﬁqgmmm&u
ualdiatin B. latifons 165 Aa @19 lati-lure @19 luNgN oC-ionone waz oC—ionol Nnatin Tnainsld@ns oc-ionol
WA cade ol mmmmmml,mmqumimum B. latifons g0 100 wWefidus luddaniusnaasnisiiniusin
wdsannifuazanasies | uazananAe 50 Wesiius ndensstusnidunan 6 4Uanif uazans oC-ionol wax
cade oil annanasgausasTunalain B. ftirons 1¥lnat 25 was uazildszdvanmlunsigaingaiield
Tz 5 Wmg

AANATY: WnBagAuea NuAn a1F-495 wan-lalaueu warih-lalaues wa-aasd

AN Tutlasilgn s Fuaniniflaounm uiiflasansiia
Jeveaunasiunaldaiin B. latifons NanmizAdIe
wuasTuna 'l siin Bactrocera latifrons fuunasiunalifaiin Bactrocera dorsalis 8nnfanag
(Hendel)  (Diptera:Tephritidae) unnasiunaldly LEINANNNLANFNNTBN AN AN lnemInsdila
23A Tephritidae AniluuNaIAmgAATYIBINTIRTENA  RAdnawnnldasmunBaganues (methyl eugenol) ae
Solanaceae T4tlsznendas vn uzdema wazuzide winstunaldiatia B. latifons WARRUGNTE Fetu
(Vagas and Nichida, 1985; White and Elson-Harris, Lﬁ@lﬁmwmmmmmLﬁﬂﬂi%ﬁﬁmamuﬂmfjw
1992) u@nmnﬁﬁqwumﬂ%’ﬁﬁﬁm'ﬂi‘umug WwAaNeY  gneey ﬁqﬁﬁLflu'asiN?jqﬁﬁmiﬁmwmmﬁmw;ﬁ
UAZINARY (Hardy, 1973; Delfinado and Hardy, 1977) A AR I UANS I Z T AN TR A DL AT
nsinangesuNasiuna lnia B.  fatifons NNl naldl Faaziflutlselamisanistlesfuindauuasiu
@mm‘wLmzﬂ?mmmmammﬁu‘ﬁ'@mm deshimzuet  ualdiiln B. fatifons TeunEAINg
al. (2007) eeudn ludszmAnniaide wuasiunalsd

00 B. latiffons @ANNREMEFNARAANINgNe  unAsTuRaldmdYinanananin

60-80 ilafifiusl doutszmalnafsneanudn wuaadis TuszazninAnnaiunasiunaldidinane
ualdiatin B. fatifrons Liﬁﬁ’]mﬂw?ﬂﬁ’uﬁfﬁ 43.04 WA (mmqﬁ' 1) sl Liquido et al. (1994) wu
wleafifud (aluwie wazaniy, 2553) UszinAeagingias wnasdunald 3 alle Wninanenanwin Capsicum
TaluuasTunaldatia B. fatifrons Lﬂuﬁmgﬁmﬁuﬁﬁ annuum  P@ Bactrocera  latifrons,  Bactrocera
m’]mﬁm@]\i Hu1mIn179AnNIIATIagaL et Nl NeIn cucurbitae  Way B. dorsalis @UNIN Capsicum
Lﬁ@ﬁﬂ’]i‘d\‘iw?ﬂ@m‘ﬁ’lﬁ?:mﬁ (Finlayson, 2000) Tuns frutescens WU B. latifrons, B. cucurbitae WAL
Hlasfuindaunasiunaldialia B. fatifons Heluszes Ceratitis capitata T390 T Mziray et

FMLaLLAYITLALANTe InwRTnsIdansiAl WL w al. (2010) 21291191 UNasdU C. capitata |Wnang i
HaNIN dauszezdoindeinemansldansaemahgn  wWinwWug C. annuum, C. frutescens uaz C. chinense
FOLANAENANTRUNAITUNEN B. fatifons THRNRARTL FauiYU B. latifrons @enAR@<rL Harris et al. (2003) o8
§n WeaaBununasiunslialin B, latiffons 92909 wnasTuna ldetia B. dorsalis @unsnidn
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Bactrocera latifrons (Hendel) At mgﬁ’] ﬁ/zy”luw?n

Table 1 Useful pepper and their associated fruit fly species

) . . Symbols and
Pepper species Common name Fruit fly species o
abbreviations

-n

Capsicum annuum L. Bell pepper Anastrepha suspense (Loew)
Bactrocera aquilonis (May)
Bactrocera dorsalis (Hendel)
Bactrocera sp. Near B. dorsalis (A)
Bactrocera sp. Near B. dorsalis (B)
Bactrocera facialis (Coquillett)
Bactrocera kirki (Froggatt)
Bactrocera latifrons (Hendel)

Bactrocera simulate (Malloch)

AL T e R o e A o I o B |

Bactrocera xanthodes (Broun)

-~
=~

Bactrocera caudata (Fabricius)

-~

Bactrocera cucurbitae (Coquillett)
Ceratitis capitata (Wiedemann)
Ceratitis catoirii Guerin-Meneville

Trirhithromyia cyanescens (Bezzi)

DM M M

Capsicum frutescens L. Tabasco pepper Bactrocera bryoniae (Tryon)

-~
-~

Bactrocera cacuminata (Hering)

-~

Bactrocera dorsalis (Hendel)
Bactrocera facialis (Coquillett)
Bactrocera kirki (Froggatt)
Bactrocera trivialis (Drew)

Bactrocera tryoni (Froggatt)

B T s T o B s R

Bactrocera cucurbitae (Coquillett)
Ceratitis capitata (Wiedemann)
Ceratitis rosa Karsch

Trirhithromyia cyanescens (Bezzi)

m M M

Zonosemata electa (Say)

Capsicum sp. - Dacus ciliatus Loew 7

F = Larvae develop in the fruit (fruit flesh, pod or seed)

? = Possible or likely host, but only known from old records; not confirmed by any known recent survey or authoritative data source

?? = Doubtful host; these records are only included to indicate previously published records that should be dismissed as being in
error, for example, records which are known, or likely to be based on casual associations of adult flies resting on a plant,
rather than reared

Modified from: White and Elson-Harris (1992)
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NIANNINFINAY B. latifrons d9UATINT (2553) WU
uuasdunaldaiuin 4 sfadnianenaninAe
unasiunaldailn B, fatifons  unasdunaldniia B.
dorsalis uNasTunalTHin B. cucurbitae UAZLNAYTU
ualdafin Ather/gona orientalis mmﬂﬂnummmmm
FnaneminfausiszaAnnatszas AL INanEn
dninananananinanss szaviavuauianuatnely
na Nl nanLazsanau iiunananaiellls ue

aluvie LazAE (2553) 91897137 TUnan 8 anesiug

wuiliiesuuasiunaldalin B, latifons 1iiaLBian
WA A ENaEN AnnarTLsILsINHANENT]
gninansRnuaasiu il aslgnnsniuguenauaes
nEmIng 2 wisAe tuvueaidlvg)  waztitudion
Nzua Anuanuestia g anednia Sandnden
P09l sunuienzunasiunaldaiin B.  atifons
it wazn1sdnsaanan 3 gllnAa C. annuum C.
frutesence W8z C. baccatum 794 6 mﬂﬁuhf §IaN
aludie warAny (2554) nudunaadunaldaiin B.
latifrons e g iadead e et guien
&yoyndl uazAle (2551) VLﬁLﬁmqmqm@w??mﬁgﬂ
unaTuRaldidinansanuilasilgnaaaineemsly
FMTAUATUTH UATNIEYAULT FMINGRRURATAN
2548 fuieunanAn 2549 wuumaTuualsTd
nnatame wuasiunaldeiin B latifons E1M1ane
Fatlinanzunaasuwsn B latifrons HA2H
L@W%memﬁiaﬁﬂuqua Solanaceae X1NNIN

unasTuna IS miaa Y (Harris et al., 2003)

AMNLANANNSENINUNRITURA LI TR A Bactrocera
latifrons (Hendel) LAzULNRNUNALNTNR Bactrocera
dorsalis (Hendel)

el hinemsnsinldarsamaagauealy
maRagesafuTandinAntudn Weanlsunmn
unasiunaldatin B. latifons luulasgneasmany
nladn uuassunalifdniianewsnfuuna sty
LalER e sl fuaiaian iy uazinaziaen
unaaTunaldein B.  latifons 91 WNAITUNDY YiTE

uraiuNald asannsafudsauNasTuNa lne
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B. latifrons wazuNasiupaldaiin B. dorsalis 4plu
urag AT (genus) Bactrocera %qﬁﬁﬂwmxm\‘i
aeimi ey 1masn (terga) Aidauriedlden
ihwileiieniu (White and Elson-Harris, 1992) 14
Aauaran liinensnsdilainandndwatia
Aeniy luanuilussunasiunaldtasasaiing
AALANFNaTu s U e A A E L Te WA
NFUENANNLANFANN Tz IZAMUALARUIN9ENN FBd
fanudnunyuazldinan nnaenuunaialussazsia
WNTEATNNONBUTUT LD ALAZ AN LANA IE
FrausazdnefeneEnsng lnedansmcunnmA1eny
2§ (m‘wﬁﬁ' 1)

me%’uma'lﬁmﬁﬂ B. dorsalis: dauiaia
WaeseLmg Haananm 2 9 d9uan9 scutum N&
AuazduaLdwaeaniaraeNesiuludnasinian

=he

AailFeB3unialiunasiunes Tiduuit scutallar 2
i daufestidinmaunsuazdunu@snglia Tn
ualaazdiaunas § costal cell TURA Hunudan
(costal band) faLiin Tﬂﬁﬁ‘gma (White and Elson-
Harris, 1992; CABI and EPPO, 2011; Messing, 1999;
Weems et al., 2010)

unasIunaladgila B latifrons: Juoud
waasrua lunuusudnsaesan neudslng dqu
Fasdvmnauns liunuLwedesd 4 (tergite IV)
wa IR uaLAATNAENUATINAY (dark medial strip)
danetiniqnddeaz 1 9@ (White and Elson-Harris,
1992; De Meyer et al., 2011; Messing, 1999)

ﬂﬁ‘iﬁ’]a’lﬂ‘ll’ﬂﬁLLN@Q’TUN@‘ISZI’TEFI Bactrocera
latifrons (Hendel)

wnasTuna S Tia B, fatifrons WNBnane N
8191151429A Solanaceae 1sznavsag wWINTHN Wn
d” A A v % v G
ALY N ALY NZABLND NZWINAU NELILATE

& A G| 2

NTIWANTALUAL NZLTANW I UAY (Vagas and
Nichida, 1985; White and Elson-Harris, 1992) AN
dimnaneluuaty wmenan uazinaeau (Gressitt, 1952;
Narayanan and Batra, 1960; Hardy, 1973; Delfinado

and Hardy, 1977) Hlaanisunsnszaneludlssmauny
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Bactrocera latifrons (Hendel) AngaAzulunan

Body Thorax

Abdomen Wing

Bactrocera dorsalis

black color,

black color

yellow/yellowish

band on lateral

e

brown, black

no stigma
band similar T

shape

Bactrocera latifrons

black color,

brown color

yellow/yellowish

band on lateral

brown, no band

stigma at apex

Figure 1 Different morphology between Bactrocera dorsalis (Hendel) and Bactrocera latifrons (Hendel)

(White and Elson-Harris, 1992)

wiianziueani@aels 1w ne Ay 8wine ATAINN
WAL U waln 819 Reauy va+ uazlunguilszme
avnanglad eeaminside Diu lEvdu waz
an¥genidni Anliunasiunaldiatia 8. latifons 1l
ApgsinaAunR AAEgemenainiie Sanpsnng
Fannsamaganatadusn iefinisdaninanid
seina (@Nﬁﬂﬁr, 2552; Finlayson, 2000) MAQ1W
W@anigainnisiiangredunasiunaldaiin 8.
latifrons wur%qLLﬁiizﬁuLLﬂmﬂgnwﬁqijﬁ‘[ﬂﬂ Azl
AHANTZNUFABNNTARBNHNANAANTNARE (Shimizu et
al., 2007) %l\‘i Vargas and Nishida (1985) wui/gunmu
nadvinanewinaes B.  latiffons §904 79.6  Fiasia
Alaniu lusemalnanuszunalunpiningesumas
Ugn3nsing 7| IneszasninAnuanuR wnasiuua 1
%3l B. fatifrons Dudngidnfmydvianaveuanin
Laammmx@mmwﬁ"] (nesny) uazdmainen, 2544)
TneunasTumeidaanslinelunanin welaindy
favusuazgaulaianuegnelunanusasyinanaiu
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9 il lgwanidudan Lﬁ@mﬂum@gﬂﬁmﬁu@wm
wieusiAen nelunanans nawdnui@auaziion
1u@L’fﬁ”m@nmagﬁuuﬂumm@nmLﬁ@ﬁﬁam:ﬁnué’
T wdsanniuasil aviauasiioau  dsinans
g1 wawsniaeuau wnlilianmnsnifunauanld

(‘L@d‘iﬁ, 2550; Stonehouse et al., 2004) (mwﬁ 2)
AaansznUIALAIFBANNNNANRS HAKARFANLTA
LAZNNIRIDBNUANINZAA AINNITANHINITNIANLUD
wnaaTunalEatia B. latifons TnW3n 3 Tl 8 @ne
Wugres aluiie wazAny (2554) WUAN WNAITUNTN
WA RARRTE AN AN NUUA WAL T UL RALA
TR LIN N AN A M LALN NI UATNATUILHANINT
- X . o ve o .
Funau lnenanu@emaliiunenagtia Capsicum
annuum NNNAN C. frutesence way C. baccatum
o ol a ~ A \a o ~
uaTRUGIREMNENINgA AB €8 80 Aryrynil uay
ATU (2551) 9181131 wasTunalSatia B. atifrons
WUAFEN NN NANTNAILFANANTN B LA BRAUD

TTUTNAGN
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Figure 2 Infestation of solanum fruit fly, Bactrocera latifrons on chili fruit; A. unripe stage, B. ripe stage

Source: Anothai and Nutcharee (2011)

A1TRDUNAY
| & ~Nay Mo
AN7AUNAY (attractants) AB &19uANT L TENN
o 1 o A 1R v v
dunsesauNasdngivalnensg uwsinwgauuadlidlll
w1 M lunnsAuANNRANITNFng o) 299uNAs 11 N3
Auanns NINaNug waznisuuvadnngle fau
=< aal Ao a &
wikiludsnsminan g lunssmsuazraunuAngive
P A o 8y \ o o =
wuuas luanadnldasaelugiusn (raps) Nuas
Z139ININUNTAN NNUIAIA (Molasses) WIRTALAY
(orown sugar) flasl (yeast) WHefan (stale beer) @1
uatidandn (old cider) uazilaanagaaa N (amyl
alcohol) lusi unasiunanatiindisennuingnaage
Y ¥ v & . . a4 A .
e ninng wall un Wednd uazwtlenEuyaui
nauANyade uazuenluitlefegaliunasiulinumn
71914 nanaeswen lianAFUaLUA (ammonium
carbonate) aensrsunIIgldrauNaITuREen
(ANIm, 2550) 1HAT89ANTARUIZNALAYE B1UITAE
- S A a a =
wsaLuEaaa (food bait) NHsz@nsnMluNIssga
unaswAuaziweie Teliinau amsninll 14y
anulaslgnlsusiduunaslaTBunnen (Messing,
1999) Lmﬂuﬁ%uuummnmmeammmmw
LY Lr eI (semiochemicals) T1n13131 1414
annulunsimsuazpauandngie un Wistuuwd
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= PP

(pheromones) (uansiinNunumdnAny lddniu
ﬁ@mﬁiiuﬂzjuﬁmimﬁmLmﬂQﬂu A uiuillstuudans
LLu@qnzjulunggm'ﬁ'ﬁmmmLﬁ@‘lﬁfmmuquﬁmgﬁm
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AT R BY LT S AT
gossyplure [(Z,Z2)-and  (Z,E)-7,11-hexadecadienol
acetate] LuWsU (Metcalf and Metcalf, 1994) uag
1AlsTuud (kairomones) Lﬂum’mmﬁmﬁ@mﬂuﬂ@u
AeflEamenesiiaiu Tediudugldselon (favor
the receiver) ”Lﬂ‘tﬂuua‘ﬂ’?iﬁm%mﬁ@mmuﬁﬁ‘lﬁ?ﬁqqm
LAAY LU &17 methy (3,4-dimethoxy-1-
allylbenzene) a11190A 95 AuNAITUNA LA LA
unasiuralliana Bactrocera (=Dacus) I‘ﬁﬁmiﬂz’ilﬁm

vl g a o ¥ o a =
I#anndn 60 Tim TUANEMEARNUNRUTRSLNALTE

methyloctadecane],

eugenol

@19 cue-lure [1-(4-hydroxyphenyl)-2-butanone] ﬁd@m
unasiuna l1tn B, AR LATILNAIIU
ualdaiin B.

cucurbitae
cucurbitae  &n@ Bactrocera TUA
In&iAesldannan 180 aiim @91 geraniol Laz@1sann

A o A & v A . , ,
Wmﬂﬂummumm@mmmﬁlﬂu (Popillia japonica
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Newman) 15%@&‘0«?%?1 \lupiu (Metcalf and Metcalf,
1994)

nsldlszlaguNTsTuuduazlalstuud
anulunuaniinldlunisdnsatBunumnunuiniu
1a9unas vizadula viveae lunasmnAaiuANuAY%n
vieuaiafinuandAdundumalddegamanss
Fraldnanieugnaniug vnandnenaunauan
NUFUDIUHAS aanmudLauATaEnaeliNa
apanalaiflanalfdugnaniugiu deualiiFunn
dszrnsunasAngiaanas aulinaliifinaan
Aevnesuiafinnzlgn

N5 lTE15AINAANALUNAIIUNA LN TR A
Bactrocera latifrons (Hendel)

n13nNAALNAsTUNIn lusrasFareunn LA
ABUL19ALNN L‘f‘im@mﬁwu@umﬁmgmﬂium
Wan qm”qmmLﬁumiﬁwmmﬁlﬁfam@gﬂﬁmﬁuwmafa
wiilaannienanuda feulaniananseiasduda
Fanuaulnensauazinlfueunetuduly @i
ynlinnsldansiminulidaunsonunuuaasiunald
w00 B. Iatifrons 'l AnvianslFansiedles snliRans
ANANT8IAN9AH TUANWINUAZANINUIAREN NEN

tszimpaunnglsyd (EU) szdunisdeaanninuean
1a9tsemnalng 1HeIanATIAnLA1IANANN
v a X

Angnatuitleu

WAL
(NATY, 2554) A9iuRIAI3N1AR
. - B .
wasTuNEn luszazFafindaiia ld liunanelaluna
win'ls TneRansifen 1t lunsindnunasiunall Ae
meansaaunasiunaliwad liunfatudn lnaldans
1 -dltdld a a =® o £ v aal -&j
aannilseAnsgalunagaunasiuna Ay 3501l
Ttlasiuszunaldd Wasaindanulalunishage
unagauaramTInNAsI A A NaznanwLg
o o £ a a o Y o U
Aunnastuna lwAd e luassngn @ n19sinl1dTn 14
21388 3-5 VEIAFINALAINIUNAY 113 malathion 1138
fipronil @111 20 vem ldluiuan (Messing, 1999;
wa3el, 2550) Tutlszinalnainsldansaeluiuasiu
nalsflonan lnavanans methyl eugenol 10-15 i
LAZAIHIMNAG 5-6 Uein A luiaudnd wanun 1l ld1u
Fusn (M 3) annsiuinlwanulugaunalsd a0
9-16 fusn/ls Inedszavvinaiuilezannd 1020 LWms
(wai3e], 2550) MsldiusnTuaounzdostaeEugnuas
WA WUuNATUNa Y 2 1ie Ae wuastuNa ldalinnhia
B. dorsalis wazsNaaduualiaiia B. correcta (13N

N7 wazADUY, 2555)

Steiner

Plastic container

Figure 3 The trap use for catch of fruit fly adults
Source: IAEA (2003)
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fanaa A RNTAUFes NN aRINAUANNIRWUN
afinuaziLL B0 A usa LR AR TSN WU
Aidndaresunasiunalfidundadiusndusiuan
1 Wuunasiuna il 2 19in Ae wnasiunalfaiin B.
dorsalis  wazuNasTunaldTia B. corecta Inany
wnaTunaldiailn B, dorsalis SruaLsnTign Wil
unaaTuNa e B. latiffons NIRATLUEN (m‘wﬁ 4)
udnedn uuasTunaldaiia B. fatifrons Timevanesse
an9NNagAueA B Wong et al. (1983) waz Wong et
al. (1985) @AneFunaasiuna ldanndusndy
1981 3 i szydn ansseunaeildlufusng

120 A
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Number of fruit flies (A dults)
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=
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mﬁm?’ﬂﬁm&mmﬁqmiunwﬁmmmm wezansi
aaflanuanziazasraTiarasunasiunalld
a9 lati-lure uaz oC-ionol AugAUNAsILNA Tl B.
latifrons @19 cue-lure  AgALNAsTuNa lTiia B.
cucurbitae  WALa17 methyl eugenol ﬁxﬁ@@LLu@ﬁu
ualdaiin B. lud (199 2) an

AN3ANEAeY Keum et al. (2007) lunnsldansan 4

dorsalis

T3im Ao methyl eugenol, oC-ionol, eugenol, oC-ionol+
eugenol WAz cue lure AauNasiunald 3 wiaAe
unasiunaldaiin B. latifons unasiunaldailn B,
dorsalis uazuiasiuNaldaiin B. cucurbitae WL
ansvsagaueanigauNasiunaliaiin B. dorsalis
unRafUANNNTg uiRgauuasTure Tl B.
latifrons latiasuaslinegauuasiunaldatin - B.
cucurbitae 8214813 oC-ionol + eugenol ﬁq@mmmffu
walailn B. latifons 3 nfign sasasiedns oC-ionol
d9uans  cue-lure AgaLaNzLNATUNA Tl B.
cucurbitae Wiy

B Bactrocera dorsalis

B Bacirocera correcia

30 Mar 2010

1 L

1Apr 2010

20 Apr 2010

Times and date

Figure 4 Species and number of fruit flies caught in trap baited with methyl eugenol and insecticide
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Table 2 Responses of fruit flies which infest pepper fruit to the male lures

Lure responses

Fruit fly species Cue- Methyl Lati-

lure  eugenol lure

Trimed Terpinyl

Lure

oC- Cera Reference

acetate Lure

jionol

Bactrocera dorsalis /

Bactrocera cucurbitae /

Bactrocera correcta /

Bactrocera latifrons /

Ceratitis capitata /

Takashi et al., 2004;
Messing, 1999;
White and Elson-Harris, 1992
Takashi et al., 2004;
White and Elson-Harris, 1992;
Allwood, 1997,
Messing, 1999;
White and Elson-Harris, 1992
/ White and Elson-Harris, 1992;
Messing, 1999;
McQuate et al., 2006;
McQuate et al., 2008
White and Elson-Harris, 1992;

Messing, 1999

/=a positive response

asiaiiliinlssanamsaaraunasiunaldinin
Bactrocera latifrons (Hendel)

Ishida et al. (2008) ANHINIADLALDIUDY
wAduazwAlauNasiunaldietn B, latifons die
aredl 12 ailn Inevenansuunseaensesnialy
unAses udlaessafindtuNasiuNa waduay
wrie WU avsediynaiind inaaeuanansaiage
unasiunaldatia B, latiffons IAuasheganar
wnnaunwAie Tagians 3-Oxo-0C-ionone Az 3-Oxo-
oc-jonol HilszAnsnmlunisnegaunasiunaldaiin
B. latifons maeanAxnnindansiafitiiagu lng
ANNIDARAINAE LFNINNGN 100 A uansinaiueeng
flAudnAryneadAtuansAdaiinay douans oc-
lonol &N isophorone, OC-lonol  NAN isophorol LWag
OC-lonone WAN isophorone LLN@dfumﬂiﬁLWﬂéﬁma‘

AALAUBININNTN 50 F3 (AN77199 3)

37

@91 McQuare Peck (2001) AN
Use@nsninnnsnsgaunasiuualdl B. fatifons WA
YBIA178D 2 1A AB OC-ionol WAL cade oil FANALANT

and

14 torula  yeast viati luan et iEntsnudn
nslda1s oC-ionol NN cade oil KANUNAINNINAGA
unasiunaldaiin B. latifons linnge uazlidiaim
WANFNINNADFHTTLINNT41T OC-ionol Nas cade oil 1114
Torula  yeast WAWANANNNADANLNNTIE OC-ionol
p LA \ = P N
Y38 cade  oil Wi aAen LazilewTauiiay
YUINAT OC-ionol ML cade oil W91 @19 OC-ionol
Aapaunasiunaldatia B. fatifons THANd1413 cade
oil WARIIN NFLEENT OC-ionol  WaN cade oil LWANT
anatvAtafiannsnnegaunasiunaldatia B
latifrons l8ange Ineldailusiasld torula yeast 1
¥ al d’ a’ 2 10 d‘
dinlan Feaziluniaisduyulaglianiu (wa
5) HANANIUANS OC-ionol WAN cade oil A1NTDRIAA
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Table 3 Mean number of male and female of Bactrocera latifrons attracted to the chemical source

Chemicals No. of males/ plastic cup No. of females/ plastic cup
3-Ox0-0C-ionone 105.1+26.0a" 17+15a
3-Ox0-C-ionol 100.7 £+19.2 a 1.6+2.1ab
3-Hydroxy-0C -ionone 35.0 £22.1 de 0.6 £0.8 bc
3-Hydroxy-0C -ionol 32.6 £12.7 de 04+0.7¢c
oC lonone 26.5+129e 0.3+06¢C
OClonol 42.2 +17.4 def 0.1+0.2¢c
Isophorone 45.4 +20.0 cd 0.3+0.6¢C
Isophorol 46.0 £14.9 cde 02104 c
OC lonone-+isophorone 51.1 £23.1 bed 0.3+06¢C
oC lonone-+isophorol 43.3 £25.1 cde 0.1+04c
oC lonol+isophorone 66.1£18.8b 04109c
OC lonol+isophorol 60.7 £22.5 be 0.3+06¢C
Control 0.7 +00.9¢g 0.4+06¢c

"'Means in column with different letters are differed at P < 0.05, by Tukey Kramer HSD test of the square-root
transformed data
(Modified from: Ishida et al., 2008)

50 -

45 o

40 4

35 J

30 4

25 o

20 o

15 4

10 4

3 I ]

. l

cade oil | cade oil |

Mean male Bactrocera latifrons caught (Adults).

alpha-ionol+cade oil alpha—lonol+c:ade0|l alpha-ionol alpha-ionol

Water Torula Yeast Torula Yeast Water Torula Yeast Water

Male Lure!qumd

Figure 5 Male Bactrocera latifrons caught in traps with oC-ionol+cade oil, oC-ionol, or cade oil alone with
either water alone or torula yeast solution. (Means with the same letter are not-significantly different
at the oC = 0.05 level based on ANOVA of square root transformed)

(Modified from: McQuate and Peck, 2001)
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unasTuna e B. fatifrons AINaNe 25 LwmT UA
FLUTNWUWAINAUAN 5 1A AzaINN30A950 1%
wae T lnAnfusn uBunnmnnige waswud
BnnuusasiunalEMAATUANaRaIMNsTesinsaN
ﬁuﬁﬂﬁlﬂlu%u (McQuare and Peck, 2001)%'\1
McQuare et al. (2006) 111413 oC-ionol i cade oil 14/
Mifluansaesnduunasiunaldaiin 8. latifons u
uilag turkeyberry '171Im’13 Maui lugnang  Useine
anizeniini Tnauwnudusnidunat 6 dlaninudn
dseAnBnmnishsgaunasiunaliaiin  B. fatifons
989 OC-ionol HAN cade oil §909 100 wlafiFus lu
&aviusnaasnsiafuin udsanniuazanasitas y
uazanaawiag 50 wWefidius vasanndadusnidunan
6 duanit

nisanUlszainsunasdunallinagy (male
annihilation technique, MAT)
Trananisldansaanegauuasiuna 14
fanslsifuuasAnma BN AL LTS
dszansunasiunaldaiiamig o uazdaggnia
srunmgeNaaTuna o luaouna bl wivnnunld 19l
nsflesiuindaiu yaunisanauinlszang
unasiunalfwAg (male  annihilation  technique,
MAT) lundn Ineansldansaaunasiunaldnag wu
AR (cuelure) LUNBAEAURA (methyl  eugenol)
aRaaF (latilure) warlaswadns (trimediure) (Vargas
et al, 2012; White and Elson-Harris, 1992) Wlns
FaNFUAINUNAY |1 WA laaa (malathion) Wids
atuluugn (spinosad) WILaR (naled)
walananfiesg (dichlorvos, DDVP) (RN WAXENN,
w1ll.; Messing, 1999) el Wmasiunaliviienan

1a (fipronil)

aniudn Aamsiftasan e Tuna g
Tnasiugiuunasiunaldimailauan nossuans
mefiduauusasiuua e luBunmnn daals
Temalumsuiugdfauasatuauiafuresunnsiy
raldanag M liunasiunaldmailannslaluFann
feuas  @easnsidldssaunnsiunaliszay
ANAIA lunanalssmAwaLuy I TulENn way
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tlaqiiunanetsymeiau anone g giunm wswd
TWaThide uazesainside 21433015 lunsan
Uszarnsunasiunalsd luameidszmadiuld
AauANAaUulszansunasTuna lfinadundu
(sterile males) filapaaslllugninassuans
(Vargas et al, 2012) Tlssmalnafhiaansi o9y
gnua bl 1w neelng wazAny (2555) ANIAIN
vuuaztangaszuneunasiunall Tneld
ansvsagauaaNaNanINanloaau Aodndu 57
wafidus lugmagau 2 fe 1 laduanuaauluany
UZ399 N1 NG usanaenuaAANA TN
an Aunasiunaldfalin B. dorsalis wazuuasiuna e
correcta AW 1.09-15.29 LAy 0.05-2.56
FA/MLAN/AY AINAAL mmxﬁmqm@m:mﬁu@mm
W 9.68-44.73 Ay 11.29-21.23 sa/uan/dun  u
unasiunaldaiin B. dorsalis wazunasiunaldoiin

%4iip B.

B. correcta MNATAL @91 UTTWUS UazALE (2552)
AauAsuras TR LU RN U AU N ldl
IAENIHANNANUIZMI NN AUA NN ALNATU
e ldmagnaunisssuaiuNsiuNAs Az NTYE
NANLIN wiasdunalsl 5 1ia Ae uuasiunaldthia B.
dorsalis uNasTuualdnia B. corecta WnasTupalsl
¢ Bactrocera tuberculata (Bezzi) unAITINA Ll
UM Bactrocera diversa (Coquillett) WAZLNAIIU
ua'ldaiia Bactrocera  umbrosa (Fabricius) 1ag
wasTunalsfafin B. dorsalis woRaruFNaNTigad
97 1Wefidus warn13 i3t naNnauTeanlFu0
unaeTunals 43-91 wWafifus

GE)

mislfansaeld luiusnauiudndmnegaes
wiasTunalfiaiin B. fatifons ieanSununAdTia
panRugiuwede lusssnanf W i Usc&nsnangs
suflugedldansiidanuanizianzassonuasiu
e liiadin B. fatifrons léun a1RA9T Lz OC-ionol LAY
INFeIN3srANENIngegnnasld TNy cade o
awnsnngalilnade 25 W uaziilsz@ngnanlu
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miﬁq@lm@;uﬁ@ﬁzﬁ@lmzm 5 we9 waza ol le
Wunannuiie 6 dlnef waziie il Wunawmgnseng
seantnf i Aasldanssinunassansion naunsldans
donnTdnmanazduunIinTe N e Tuna i i
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lunnsandnuanlszrinsaedusasiunaldatia B.
latifrons Tutlaatlgnwen

40

LANAITANDY
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FTININEAT. NJUNN. 244 N,
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Reactions of BC,F,, Rice Lines (Rathu Heenati/KDML105 x
Chai Nat 1) on White-backed Planthopper in Lower Northern
Thailand
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Abstract: The objectives of this study were to determine the reaction of BC,F, rice lines (Rathu
Heenati/KDML105 X Chai Nat 1)on white-backed planthopper (WBPH) populations, Sogatella furcifera
(Horvath). Various populations of WBPH were collected from 12 rice paddy fields of 5 provinces in lower
northern Thailand: Phitsanulok, Sukhothai, Nakhon Sawan, Phichit and Kamphaeng Phet. The reactions of 77
BC,F,, backcross lines on those WBPH populations were carried out in green house. The total of 8-10 WBPH
nymphs (2“-3’d instar) per plant were released into the seedling stage of those rice varieties and the evaluation
of damage was performed at 14 days after WBPH released using standard evaluation system for rice from
International Rice Research Institute (IRRI). The result revealed that the total of 8, 11, 1 and 1 BC,F, , backcross
lines were significantly resistant to WBPH populations from 4 provinces: Kamphaeng Phet, Nakhon Sawan,
Phichit and Sukhothai, respectively. Meanwhile none of those backcross lines resisted well to WBPH Populations
from Phitsanulok. The BC,F, , backcross lines; R4-3-2-130-9-40, R4-13-1-144-27-84, R4-4-2-134-18-68 and R4-
13-1-144-27-79 were highly resistance to WBPH populations from those 4 provinces. Beside, the total of 4
BC,F,, backcross lines; R4-3-2-130-9-35, R4-3-2-130-9-39, R4-4-2-134-18-55 and R8-24-1-183-84-227 tended
to have high potential resistance to WBPH.
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Table 1 Reactions of 77 Rathu Heenati/KDML105 and Chai Nat 1 (BC,F,,) backcross lines and 7 standard
rice varieties responded to white-backed planthopper collected from Kamphaeng Phet (KPP),
Nakhon Sawan (NKW), Phichit (PHC), Phitsanulok (PHL) and Sukhothai (SKT) at 14 days after

WBPH released, R=resistance, MR=mild resistance, MS=mild susceptible, S=susceptible

Damage score

Rice Varieties

KPP NKW PHC PHL SKT
TN1 MS MS MS MS MS
PTB33 MS MR MS MS MS
SPR90 MR MR MS MS MS
RD29 MR MR MS MS MS
PHL2 MR MR MS MS MS
SPR60 MR R MS MS MS
Rathu Heenati R R MS MS MS
Rathu Heenati x KDML105 R R MS MS MS
CNT1 R MR MS MS MS
R4-3-2-130-9-23 R MS MS MS MS
R4-3-2-130-9-27 R MR MS MS MS
R4-3-2-130-9-35 R R MS MS MR
R4-3-2-130-9-39 R R MS MS MR
R4-3-2-130-9-40 R MR MR MS MR
R4-3-2-130-9-42 R MR MS MS MR
R4-3-2-130-9-44 MS MS MS MS MS
R4-4-2-134-18-55 R MR MS MS MR
R4-4-2-134-18-57 MR MS MS MS R
R4-4-2-134-18-61 MS MR MS MS MS
R4-4-2-134-18-68 MS MR MR MR MR
R4-13-1-144-27-79 MR MR MS MR MR
R4-13-1-144-27-84 MR R MS MR MR
R4-13-1-144-27-87 MS R MS MR MR
R4-13-1-144-27-90 MS MR MS MR MR
R4-13-1-144-27-91 MS MR MS MR MR
R4-13-1-144-27-93 MS MR MR MR MR
R4-13-1-144-30-100 MS MS MS MR MS
R4-13-1-144-30-102 R MR MS MR MS
R4-13-1-144-30-104 MR MR MS MR MS
R4-13-1-144-30-110 MR MR MS MR MS
R4-13-1-144-30-112 MS MS MS MR MS
R4-13-1-144-30-121 MR MR MS MR MS
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Table 1 (continued)

Rice Varieties

Damage score

KPP NKW PHC PHL SKT
R4-13-4-147-32-125 MR R MS MR MS
R4-13-4-147-32-126 MR R MS MR MS
R4-13-4-147-32-131 MS MR MS MR MS
R4-13-4-147-32-135 MS MR MS MR MS
R4-13-4-147-32-137 MS MR MS MR MS
R4-13-4-147-32-138 MR MR MS MR MS
R4-13-4-147-32-139 MS MR MS MR MS
R4-13-4-147-32-142 MR MR MS MR MS
R4-13-4-147-32-145 MS MR MS MR MS
R4-13-4-147-33-146 MR MR MS MR MS
R4-13-4-147-33-157 MS MR MS MR MS
R4-13-4-147-33-161 MS MR MS MR MS
R4-13-5-148-37-170 MS MS MS MR MS
R4-13-5-148-37-173 MS MS MS MR MS
R4-13-5-148-37-176 MS MS MS MR MS
R4-13-5-148-39-181 MS MS MS MR MS
R4-13-5-148-39-182 MR MS MS MR MS
R4-13-5-148-39-185 MS MS MS MR MS
R4-13-5-148-39-191 MS MS MS MR MS
R4-13-5-148-39-195 MS MS MS MR MS
R4-13-5-148-39-201 MS MR MS MR MS
R4-22-4-162-59-206 MS MR MR MR MS
R4-22-4-162-59-209 MS MR MR MR MS
R4-22-4-162-59-211 MS MR MR MR MS
R4-22-4-162-59-215 MS MR MS MR MS
R8-24-1-183-84-227 MS MR MR MR MS
R8-36-4-191-96-251 MS MR MR MR MS
R8-36-4-191-96-254 MS MR MR MS MS
R8-36-4-191-96-257 MS MR MR MS MS
R8-36-4-191-96-258 MS MR MR MS MS
R15-15-3-200-98-266 MS MR R MS MS
R15-15-3-200-98-270 MS MR MR MR MS
R15-15-3-200-98-271 MS MR MR MR MS
R15-15-3-200-98-274 MS MR MS MR MS
R15-17-2-204-115-278 MS MR MR MS MS
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Table 1 (continued)

Damage score

Rice Varieties

KPP NKW PHC PHL SKT
R15-17-2-204-115-279 MS MR MS S MS
R15-17-2-204-115-283 MS MR MS S MS
R15-19-2-209120-296 MS MR MS MS MS
R15-19-2-209-121-303 MS MR MS MS MS
R15-19-2-209-121-307 MS MR MS MS MS
R15-19-2-209-121-308 MS MR MS S MS
R15-19-2-209-121-310 MS MR MS MS MS
R15-19-2-209-121-313 MS MR MS MS MS
R15-19-4-211-128-320 MS MR MS MS MS
R15-19-4-211-128-326 MS MR MS MS MS
R15-19-4-211-128-327 MR MR MS MR MS
R15-19-4-211-128-329 MR MR MS MR MS
R15-19-4-211-128-335 MS MR MS MR MS
R15-19-4-211-131-337 MR R MS MS MS
R15-19-4-211-131-338 MR R MS MS MS
R15-19-4-211-131-344 MS R MS MR MS
R15-19-4-211-131-345 MS R MR MR MS
R15-19-4-211-131-346 MS MR MS MR MS
R15-19-4-211-131-354 MS R MR MR MS

105 WaTWUFTUIN 1 HAuu 1 @1eiug Ae R4-4-2-
134-18-57 NGNTNADY AB NANNNIZAUAINAIUNI
11una19 (MR) HaMu0u 12 @1aWug nqguiiand e
i oaa : o = e
ngNNEAMNgauLasTALLUNA (MS) Wauwindy
WugagEAAnenuzd 105 wavduum 1, PTB33,
AN390U1JT 90, N129, Awnylan 2, TN1, gnssnufs 60 J
MU 64 ANeg
a4 m . e 5
Wadinszipnuduiusreslssananay
N3 lAANAINRANNWATS 5 uiia wazaFrailuunud
ANNANAUS (dendrogram) LATNAFAUAINNLIGLT
R981ANNANAUS A28 bootstrap A1191 100 AT
wudn Anlnddnaasnguilszainsinaanseing
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Kamp

Phit

100

Sukh

Nakh

Phic

Figure 1 Dendrogram presents the relationship of the five white-backed planthopper populations collected
from Kamphaeng Phet (Kamp), Phitsanulok (Phit), Sukhothai (Sukh), Nakhon Sawan (Nakh) and

Phichit (Phic). The number on branch=bootstrap value calculated from 100 repeats
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Collection of Entomopathogenic Fungi of Sweet Pepper

Thrips in Screen House in Chiang Mai Province

wg156d angwans” Asawg nassu’ lae ysauwardanug”
5w werlssiasy was A5 ANALS
Chadarat Chomphoop/oy”, Jiraporn Ku/sarin”, Sawai Buranapanichpan”,

Weerathep Pongprasen‘y and Siriya Kampiro”

Abstract: Thrips are the serious insect pests of chili plant which cause enormously damage, and are difficult to
control. Currently, The biological control using the microorganisms in nature has been used to control insect
pests recently especially, entomopathogenic fungi which are effective in destroying the sucking insects more
than other microorganisms. The objective of this study was to collect the entomopathogenic fungi infected thrips
on sweet pepper in screen house in Chiang Mai province. Isolation and identification of entomopathogenic fungi
from soil samples and infected dead thrips on sweet pepper in screen house were conducted. The most
common thrips found in screen house sweet pepper was Scirtothrips dorsalis Hood. Ten isolates of
entomopathogenic fungi (four isolates of Beauveria bassiana and six isolates of /saria fumosorosea
(=Paecilomyces fumosoroseus)) were found from those infected thrips.

Keywords: Entomopathogenic fungi, chilli thrips, sweet pepper
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WAz SDA ﬁlﬂ'u (Usznnns 42-45 paANmalded) aald
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Figure 2 Colony of entomopathogenic fungi (A) Isaria

thrips

Figure 3 Characteristis of entomopathogenic fungi; (A) Conidiophores of Beauveria, (B) Conidia of Beauveria,
(C) Conidiophores of Isaria, and (D) Conidia of Isaria (400X)

1974; George et al., 1978; Barnett and Hunter 1998)
T TTETar- (NTRPAARIE AP m@mwun@u
TaliAeaAe 09 Beauveria 9A
, X Aa A A a =

dauaerningulatlina@mine

bassiana
Cordycipitaceae
L°n'ﬂﬁ"1 Isaria fumosorosea WA CIaV|C|p|taceae LAY
@WN’]?Q@’]LLNF‘IM@?’] B. bassiana LL@wlﬂ]'ﬂi"] l.

fumosorosea  bHAaNUU 4 isolates  WAT 6 isolates

ANNAAL
a L4
AN

:3 dl £ o a A dl
waslnudnanensnuanululseFeaun
NNNIANHIASL Aawaelinwin S, dorsalis @aidlu
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e lfiaReniinddminanewinanylulsvnd
lnel Weintraub  (2007) ‘18518911431 S, dorsalis 1w
LtumﬁmgmﬁmiwﬂﬁLﬂ’ﬁﬁmww?nwmuiuﬂizmﬂ
Basien wenanis SawLiwas Inadaaulunsnvany
1&un western flower thrips Frankliniella occidentalis
(Pergande), Thrips tabaci Lindeman Lag Thr/,os
palmi Karny ‘Luﬂaévmmuj A8 UssnABAa LAY
Il 2 43im W8un F. occidentalis waz T. tabaci
dszmARuuazaniye uBnunagln £, occidentalis,
S. dorsalis, T. palmi uaz T. tabaci \luusasdmngialu
NINANLTTA F9NDINENG2E (Tommasini and Maini,

2001)
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L%@mmmrﬁﬂmmeﬁﬁﬁﬁﬁmmwgﬂimﬁ'qu
uinjetilwana Metarhizium, Verticilium, Beauveria
LAY /sar/a (Castineiras et al., 1996) ‘lummﬂmmqu
W‘LIL%?WN 2 1%lp AR Beauveria bassiana WA Isaria
fumosorosea @auluAgLsziMAR s 89UNN9E1399
L%fammma‘llmmesl,um?:ﬂ”l,w Imel Holley (2011) 711
ﬂ’]ﬁ‘LL?;IﬂL%‘ﬂ?’)'&ﬁL‘Vi[ﬂti‘ﬂLLN@Q@WHLLN@QTuﬁuﬁU
Hemiptera LLaZ Thysanoptera WUL%@?’]@’]LM@TW]
uuavaeatia 1uasA Clavicipitaceae 1y Foslu
WAE Numoraea  TUNA

ana saria, Metarhizium

\iw 1mesnluana Beauveria,
Tuaad
v \@esnluana Hirsutella,

Cordycipitaceae
Lecanicillium Q< [saria
Ophiocordycipitaceae
Hymenostilbe Wwaz Verticilium \Jusu uanainil
Valle-De la Paz et al. (2003) ¥iNN198199ALT 0314116
Tsaunasraanay W lueslianinludszwmadingin wu
Glhal Aspergillus sp. Was Cladosporium sp. 11031 B.
bassiana, M. anisopliae LLML%@?’]@Q@ Isaria 2 @41¢l
o e | = o . . X -

wug ddsednsnlunisdinalsadumanlnwgn s.
dorsalis Tunsn  wazannnisUsziiuuallsz@nann

X X -
1aaTasanms lsaunasiunisaauANINAL NN S.
. | X P a a ¥
dorsalis WU Ve NNUsz@nsaan Taun /.
fumosorosea, B. bassiana War M. brunneum
(Arthurs et al,, 2011) Tutlszmealneafisesnunis
Lfnmﬂmmm‘iimmmﬂmwaﬂw Inefinean wavAnu
(2546) immumLWMiV\l@auLL@mm‘ﬁ@m B. bassiana
WAZ . fumosorosea WaNANNANTENNNANeNAL T
v dljl . o a a a v

udn e luana isara  feiliss@nsninluniaidn
NALLNAITIARUEN 13 a3 /. tenuipes Telman
Pt 6073 HuszAnsanlunnadnnalsafiuLNAIMALN9
@y wazany, 2554) Tudnuanuiaaasia wudn
V1831 /. fumosorosea liiinesianym] dnfau - uaz
AWIRARN (Zimmermann, 2008) AINNIINALBLIAINN
WluAwaeadas) B. bassiana Uaz B. brongniartii
nudIRANUaenfufedauindan wiaanlu
UseTomd 1 719 uazunasdngsssnang wn 4n5 uay
unasienAratlun dndiasegninaun sonviauyee

(Zimmermann, 2007)
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Phyllium westwoodii Wood-Mason (Phasmatodea: Phylliidae)

Habitat Survey and Biology of Leaf Insect,

Phyllium westwoodii Wood-Mason (Phasmatodea: Phylliidae)

>4 o

a o ev o 1/ a e o A, a e o1

AW sievavan’ laa ysauwidanug’ Dasassas gnsrlseiiug
uaz tgnIansal Aunsug”

Pipatpong Tathongkam”, Sawai Buranapanichpan”, Piyawan Suttiprapan”

and Yaowaluk Chanbang”

Abstract: Habitat survey of leaf insect Phyllium westwoodii Wood-Mason was conducted in Mae Tha and Thung
Hua Chang districts, Lamphun province. Habitat of P. westwoodii was dry dipterocarp forest with the height of
500-600 meters above mean sea level. In the survey of host plants of P. westwoodli, the total of 12 species in 8
families of plant were found. The host plants were 1) Family Anacardiaceae: Mango, Mangifera indica L. and
Burmese Lacquer, Gluta usitata (Wall.) Ding Hou; 2) Family Burseraceae: Makok kluean, Canarium subulatum
Guill.; 3) Family Dipterocarpaceae: Taengwood, Shorea obtusa Wall.; Burmese sal, Shorea siamensis Miq.;
Yang-Na, Dipterocarpus alatus Roxb. and Yang Hiang, Dipterocarpus obtusifolius Teijsm. ex Miqg.; 4) Family
Fagaceae: Ko-Paen, Castanopsis diversifolia (Kurz.) King; 5) Family Irvingiaceae: Wild almond, /rvingia
malayana Oliv. ex A. Benn.; 6) Family Meliaceae: Kat lin, Walsura trichostemon Miq.; 7) Family Papilionoideae:
Burma Padauk, Pterocarpus macrocarpus Kurz and 8) Family Sapindaceae: Longan, Dimocarpus longan Lour.
The biology of P. westwoodii was studied in the laboratory. The results revealed that P. westwoodii had a long
life cycle. During the growth and development of P. westwoodii, some interesting behaviors were observed
such as camouflage, mating, egg laying, etc. The information of biology of P. westwoodii and its behaviors was

essentially useful for the conservation of P. westwoodii in the nature.

Keywords: Phyllium westwoodii, leaf Insect, habitat survey, biology, host plant
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unAmsia: medrsmadnuanlulel Phylium westwoodil Wood-Mason luaaiuiig unausinn WAZANBYNTIENa
AWIRAINU wuinAneAevessnuanlu duanin e ﬁmWuzgwwﬂi:ﬁu{iﬁmmﬂmnmqmﬂmﬁw 500-
600 s illiaedenaihilifisunszansasialy fgemaressnuailuliannnsdima dima 8 29 S1uau 12
a%ip 15 1) 29 Anacardiaceae A 1zda9 Mangifera indica L. uazinlvey Gluta usitata (Wall.) Ding Hou 2)
19# Burseraceae A9 N:ﬂ'ﬂﬂmg@u Canarium subulatum Guill. 3) 29A Dipterocarpaceae A8 W1 Shorea obtusa
Wall. §4 Shorea siamensis Miq. 879U Dipterocarpus alatus Roxb. LAZENLAeN Dipterocarpus obtusifolius
Teijsm. ex Miq. 4) 29A Fagaceae An newili Castanopsis diversifolia (Kurz) King 5) WA Irvingiaceae A NTzLN
Irvingia malayana Oliv. ex A. Benn. 6) A Meliaceae An ﬁ/m%u Walsura trichostemon Miq. 7) WA
Papilionoideae R ﬂ?z@:ﬂﬁ Pterocarpus macrocarpus Kurz WaZ 8) NG Sapindaceae A anle Dimocarpus
longan Lour. dwivsanenaassnumdlulsl P, westwoodi filfvinnadnulustesfiffinng wudn dnuanluli
29RsTARTREIIL AADATEIZINANUBINITIATYLALTA ﬁwqﬁmiuﬁumu‘lﬂmwaﬂw 1 N1IWINEAR AL
ANTWLINRRN NINANTUG N19anelal ilusiu ﬁﬁlﬁmﬂ@mmﬁlﬂuﬁa‘ﬂmﬂ@mﬁqzﬁm%uma@ﬁﬂﬁ%ﬂLmu‘luimu
8ITNTR

AdAny: snuaululd nsdnsadiuende Faanan Wgaws

AN 27119 N19tARaulNg 9aNNINIINANTUS (Gillot,
2005) UWATIBANUINEANNEa1 At Tagtiuanguii
anuaululiiduunasdnegluaed Phyllidee  ldduuinaeuwuuicld darsadounniienddan

o

81AU Phasmatodea HATAUWINITNININNGN 47 601 UATHIAIA NIINTAaRRNEANsTNNUg U IuNg 1
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(2009) TunnadesnuanlUlsl P westwoodi - AN
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Rubus ulmifolius 8¢flungxues wild blackberry Faitm
jaaasrialdldRganmsiiegluan nsssumn i s
ansnlReinuadlulsl P, Westwoodi 14y

Table 1 Host plants of Phyllium westwoodii in natural forests of Mae Tha and Thung Hua Chang districts,

Lamphun province

Host plant family Common name

Scientific name

Anacardiaceae Mango

Burmese lacquer

Burseraceae Makok kluean
Dipterocarpaceae Taengwood
Burmese sal
Yang-na
Yang hiang
Fagaceae Ko-paen
Irvingiaceae Wild almond
Meliaceae Kat lin

Papilionaceae

Sapindaceae

Burma padauk

Longan

Mangifera indica L.

Gluta usitata (Wall.) Ding Hou
Canarium subulatum Guill.

Shorea obtusa Wall.

Shorea siamensis Miq.
Dipterocarpus alatus Roxb.
Dipterocarpus obtusifolius Teijsm. ex
Miq.

Castanopsis diversifolia (Kurz) King
Irvingia malayana Oliv. ex A. Benn.
Walsura trichosternon Miq.
Pterocarpus macrocarpus Kurz

Dimocarpus longan Lour.
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Agroforestry Land Utilization for Head Watershed
Conservation: A Case Study of Pak Song Subdistrict,

Phato District, Chumphon Province

A517 a55NUsER " NAde saus” waz 311 dan”

Saralee Thampariyut", Kittichai Rattana” and Wicha Niyom"

Abstract: The aims of this study were to investigate socio-economic characteristic of communities in the head
watershed of Pak Song sub-district, Phato district, Chumphon province, their resource utilization, agro-forestry
land use patterns, and factors contributing to agro-forestry land use for head watershed conservation. The
studied samples included 323 households. Questionnaires were used to interviewed heads of households or
community representatives. The descriptive analysis was presented in the form of means, and percentage.
Hypothesis testing was based on correlation analysis and Chi-square test, with level of significance at 5 percent
level.

The result showed that the 54.2% of population were female and 45.8% were male, aged between 25 -
29 years old. Agricuture constituted 98.8%. About 52.9% of farming households owned land more than 20 rai,
and 35.9% had gained access between 21-30 years. The most common agro-forestry systems were integrated
fruit trees and forest species, which accounted for 88.9%. The studied households had knowledge and
understanding, which rated at high level of 66.3%, of using agro-forestry for head watershed conservation of
natural resources and environment. Correlation analysis of variables and chi-square test revealed that source of
information, net income, education, and occupation were significantly contributing to agroforestry land use for
head watershed conservation.

Keywords: Agroforestry, conservation, head watershed
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Table 1 Factor affecting in agroforestry land utilization for head watershed conservation

Independent Factor X (df) Sig. Cramer's VV

1. Education level 433 (1) 0.037* 0.116
2. Main occupation 3.86 (1) 0.049% 0.110
3. Household income 11.05 (2 0.004* 0.185
4. Size own land 2.06 (2) 0.357
5. Duration own land 4.69 (3) 0.196
6. Information receipt about conservation 5269 (1) 0.000* 0.404
7. Knowledge about agroforestry 449 (2) 0.106

0.233(2) 0.89

8. Knowledge about conservation natural resources

Remark : * significant
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Knowledge, Attitude, and Practices of Trained Farmers from

Local Wisdom Elite Network Center, Nakhon Sawan Province

may sussana’ uaz srlwwssas admaneAde”

Phanu Thanatamrongkul” and Rampaipan Aphichartphongchai”

Abstract: This research aimed to (1) study the knowledge, attitude, and practices of the farmers who had
attended Local Wisdom Elite Network Center training in Nakhon Sawan province. (2) investigate the relationship
between the basic characteristics, the economic and social factors and the knowledge, attitude, and practices
of the farmers who had attended Local Wisdom Elite Network Center training in Nakhon Sawan province (3)
explore the problems and obstacles after joining the Local Wisdom Elite Network Center training.

The result, it showed that knowledge was significantly related to income per annum, information on
sufficiency economy and distance from farm to the Center. Agricultural experience, information on sufficiency
economy and size of their farm were significantly related to their attitude. Practices were significantly related to a

capital, local wisdom elite contact, and distance from their farm to the Center.

Keywords: Knowledge, attitude, practices, Local Wisdom Elite Network Center training
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Independent and Dependent Variables Relationship Model

Independent Variables

1. Personal Factors
- Sex
- Age
- Education
- Agricultural Experience
2. Economic Factors
- Farm size
- Farm income
- Capital
3. Social Factors
- Local wisdom elite contact
- Information on sufficiency economy
- Social position
- Training from other organizations

- Distance from farm to center
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Dependent Variable

Knowledge, Attitude, and
Practices of Farmers Trained
from Local Wisdom Elite Network

Center, Nakhon Sawan Province
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Table 1 Independent variable significantly related to knowledge of Trained Farmers from Local Wisdom Elite
Network Center, Nakhon Sawan Province
knowledge of trained Farmers )
Available Total X df. Sig
Yes No
- Income per annum 22 228 250 6.259 2 0.044
(8.8%) (91.2%) (100.0%)

Statistically significantat P < 0.05

Table 2 Independent variable significantly related to attitude of Trained Farmers from Local Wisdom Elite
Network Center, Nakhon Sawan Province
Attitude level
Available Agree Agree Total e df.  Sig
slightly/moderate strongly
- Experience 145 105 250 10.951 2 0.004
(58.0%) (42.0%) (100.0%)
- Information on sufficiency 145 105 250 10.307 1 0.001
economy (58.0%) (42.0%) (100.0%)
- Farm size 145 105 250 11.419 2 0.022
(58.0%) (42.0%) (100.0%)

Statistically significantat P < 0.05
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Table 3

Network Center, Nakhon Sawan Province

Independent variable significantly related to practices of Trained Farmers from Local Wisdom Elite

Practice Score range

Available Total x>  df.  Sig
1.62-2.40 2.41-3.20 3.21-5.00

- Distance from farm to center 28 76 146 250
28.627 4 0.000

(11.2%) (30.4%) (58.4%) (100%)

- Income 25 79 146 250
22.873 4 0.000

(10%) (31.6%) (58.4%) (100%)

Statistically significantat P < 0.05
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Effects of the Level of Dried Cassava Pulp from Ethanol
Process in the Ration on Rumen Fermentation and

Digestibility in Fistulated Thai Native Bull

'S o 1 a & 1/ _a aa 1/ a_ o ¢ o 1/ o 4 2/ = 1/
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Norakamol Laorodphan , Choke Mil%ed , Nattaphon Chongk?/sikit , Chirawath Phatsara 4

Saowaluck Yammuen-art , Visut Sirinupongsanun and Amphon Waritthitham

Abstract: The objective of this study was conducted to determine the effects of the level of dried cassava pulp
from ethanol process (DCP) in the ration on digestibility and rumen fermentation in 4 fistulated Thai native bulls.
The study was used Crossover Designs. The dietary treatments were divided into 4 treatments that are control
diet (DCP 0) and the other 3 treatments were diets in which energy source was replaced by DCP at 15, 30 and
45%, respectively (DCP 15, 30 and 45). The results showed that the digestibility of dry matter (DMD), crude
protein (CPD), neutral detergent fiber (NDFD), acid detergent fiber (ADFD) and nitrogen free extract (NFED)
were not significant different among groups (P > 0.05). But the ether extract digestibility (EED) of DCP 0 was
significant higher than DCP 30 (P < 0.05). Rumen pH and ammonia-nitrogen of each treatment was not
significantly different (P>0.05). Ammonia-nitrogen in each treatment following the same trend i. e. increased at 1
hour after feeding then decreased at 2, 3 and 4 hour after feeding. /n situ DM at 24 and 48 hour of DCP 0 and
DCP15 were significantly higher than DCP 45 (P < 0.05). However, degradation rate and effective degradation
at 0.05 fraction/hour were decreased with the increasing of DCP levels. Gas production at 16 and 24 hours of
DCP 0 were significantly higher than DCP 45 (P < 0.05). Finally, TDN and ME of DCP 15 were higher than other

groups so it could be concluded that DCP at 15 percentages would be suitable in the ration for beef cattle.

Keywords: Dried cassava pulp, digestibility, ammonia-nitrogen, nylon bag technique, cattle
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(me9d 1) TnemnnguldFuvalngdudie 1 wefifusf
gaanvinga srazinaITeInMAsedLLseanLi 4
1291981 12942 21 4 TuuAazdealszazalFusa
(preliminary period) 14 41 uazsraziiudaya
(collection  period) 7 1 NNFLALFDEN9TBINA
AINNTLLNITILNY (rumen fluid) L‘W'ad"mﬂ?mm
wanluifle lulnsiaudaedd Conway Method  (Voigt
and Steger, 1976) kazinA1ANITIUNTA-ANalugLNY
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u’?‘mmrﬁm@'Nmmgmuﬁﬂuﬁimzﬁumms 1 4T
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technique) Angltlsunsndiagl NEWAY  (@rskov
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technique) ANNABN13289 Menke and Steingass
(1988) wazdnnnssiaslfaalnauzludadnd (in vivo
digestibility) 51"3?13%34’1[51?3?% (Conventional Method)
Tnenfiusinatingala 5 Sugavineaeinimaany 1uin
Sunnnnsiulfuasyaiifueanunguifudanting
BIMTUATYA (5 wefifusresiminga) el
Aiasnedesdlsznauniaail Tneds Proximate
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Table 1 Feed ingredients of the 4 experimental diets”

Detergent Method (Van Soest, 1982) ﬁﬁm'ﬁliﬁm
émfsmmﬁwﬁuﬂixaméﬂﬁiﬂaﬂiﬁﬂiwngmu'fi%‘mm
Yeryaau (2540) uazAuamAInas syl
1#mnaRTa09 Kellner et al. (1984)
AATNZHHANIINARRINIARD HLALAT
AAEdan T (analysis of variance) hag
1 RenlenAuUANFANTe AR #9833 Duncan's
New Multiple Range Test (Steel and Torrie, 1980)
Tne 1 lsunsngdni3agy SPSS  (version 11.5, IBM

Corporation, New York, United States)
NANSANEILAZIANTING

1. 29AUSENAUMILANARIRIMITNARDY
nN193ATEFeeAlsnauniaAiaea DCP
(ﬁ]’]ﬁ"]\‘i‘ﬁl 2) wudndsznaudaadnguia (DM)  92.74
wefiduilndinesiudnguisreanindroneasui
AMNTENUTBIUGNA (2541) Gaflein 0146 1lafidud
Buviadng (OM) 80.48 iwasifius IndlAeiunindan
weafuTafiasTm (2545) TdsuauliRed
BunTudng 8019 1afidus dida (Ash) 19.52
wlasidus TsRumveny (CP) 7.49 weafidus Tasu (EE)
5.46 e fiFus Halavenw (CF) 25.96 iwlofifud G
ﬁqmﬂmqqmdﬂﬁﬂmzﬁfmuﬁmﬁﬁmmﬁfmmmi

Ingredient DCPO DCP 15 DCP 30 DCP 45

Leuceana leaf meal 3.99 5 5 5
Broken rice 20.92 16.66 12.06 4.06
Soybean meal 9.97 10.25 10.6 11
Ground corn 20.92 17 13 13.4
Rice bran 39.86 31.75 25 17.2
Dried cassava pulp 0 15 30 45
Premix 0.35 0.35 0.35 0.35
Dicalcium phosphate 2.99 2.99 2.99 2.99
Salt 1 1 1 1

Total 100 100 100 100

" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
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Table 2 Chemical composition of the 4 experimental diets"

ltem DCPO DCP 15 DCP 30 DCP 45 DCP' Ruzi hay
DM 84.02 83.44 84.20 85.04 92.74 92.39
OM 93.25 90.55 89.67 86.44 80.48 95.83
Ash 6.75 9.45 10.33 13.56 19.52 417
CP 15.79 14.47 16.05 15.42 7.49 3.12
EE 4.69 3.54 3.43 2.92 5.46 1.96
CF 6.68 12.22 15.02 21.66 25.96 42.84
NDF 86.74 80.72 80.20 63.08 57.05 77.89
ADF 9.19 21.37 27.89 40.73 49.73 51.74
ADL 2.32 714 9.48 15.31 13.90 7.50
NFE 66.09 60.32 55.18 46.43 41.57 47.91
Hemicelluloses 77.55 59.35 52.31 22.35 7.32 26.15
Cellulose 6.86 14.23 18.41 25.42 35.82 44.23

" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Fafipenaeestlssmalng (2551) eulidanan
Judndevaaaaminueanaged 4 CP, EE uaz CF &
uaz 12.9
yananimL9n DCP iflelaazaneluansind ey
na19 (NDF) 57.05 vilafidus daluazanalunsa
(ADF) 49.73 \lafidus antiu (ADL) 13.90 wlafifust
a3l lamsnTisas g (nitrogen free extract, NFE)
4157 wefidud iallizaglaga (hemicellulose) 7.32
wWesiius uazitaglaa (cellulose) 35.82 wasidus

ANWINAL 4.0, 0.4 weafifusnnansu

z%w%u@am'wmq‘lﬁmummmmmmmﬁq
4 szau AndluFeaazaaeinguia (mmqﬁ' 2) WuTn
TnnuikaiiAn 84.02, 83.44, 84.20 uaz 85.04 CP
WL 15.79, 14.47, 16.05 LAY 15.42 AMNAIAL 491
A1 OM, EE, NDF, NFE uaziafimaglaganad us
UFunnuin CF, ADF, ADL Lmziﬁmmvng‘tamﬁu%u
AINTZALRY DCP lugmsanns

2. msAnmstatlaradlnturlufidnilaeis
dnam
=S 1 v
nan1sAnsniseiastaaaalnrusluainig
NAABINNEN DCP 9144 358U (AN9190 3) WUL1AN

duilsz@nsnnstesldansimguiis (dry matter
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digestibility, DMD) T1l3f% (crude Protein digestibility,
CPD) delafiazareldlugnsdndneiidunana
(neutral detergent fiber digestibility, NDFD) L?i@slﬂ'ﬁl
avanelilungs (acid detergent fiber digestibility,
ADFD) uazanslulainsniisiaelddns (nitrogen  free
extract digestibility, NFED) ldusnsneii (P > 0.05)
wRAnduszAndnnsdasldaeadelaveny (crude
fiber digestibility, CFD) lunga DCP 45 Huualiings
ndnga DCP 30 (71.40 Wieuriy 67.71 wlefidus) (P
0.08) wazAduszAninistiesldaedlaiusn
(ether extract digestibility, EED) mmﬂzg'mmmm (DCP
0) g4n3nga DCP 30 aeeltladnAtyneada (P <
0.05) (36.53 Wiewfu 27.01 wWefidus) atslsfinm
WU91AY DMD (2 lutae 63.74-66.31 tlasigus)
NDFD (agjlutas 66.62-70.77 wefidus) uaz ADFD
(2¢flut949 59.67-64.45 LlasiFus) lunmeaesil 4N
917 As¥ad (2545) 18Anenluamnafiiinandg

NAAAWFITZAL 0, 20, 30 LAz 40 Wafidus Aa JAn
DMD 50.63-55.50 Liasidusi A1 NDFD 37.62-43.48
ilafidus wazA1 ADFD 20.08-26.23 Lilafifus dau
CPD (59.25, 56.86, 58.45 uax 58.56  iilafidus) 44
At Tume uazAnus (2543) e lue g s
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Table 3 Apparent digestibility in fistulated Thai native bulls fed the 4 experimental diets”

ltem DCP 0 DCP 15 DCP 30 DCP 45 SEM P-value
DMD 65.77 66.17 63.74 66.31 0.74 0.37
CPD 59.25 56.86 58.45 58.56 0.62 0.31
EED 36.53" 33.36™ 27.01° 30.99% 1.31 0.04
CFD 68.91 70.57 67.71 71.40 0.74 0.08
NDFD 70.39 70.77 66.68 66.62 1.09 0.18
ADFD 60.18 61.92 59.67 64.45 1.03 0.20
NFED 72.81 71.40 70.09 71.63 0.68 0.22

**° Means within rows with different superscripts differ significantly (P < 0.05)

"bcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Andaneasialuszau 0, 10, 20 waY 30 wlafidus
(48.3, 46.8, 45.6 L4z 44.8 Wafidusnuansy)
e d'
WatnAdulsr@nsnissieslfaaalnaun
AN neRaneaaaaluFadRnT NIANUILATNANIUANN
Tnauzitiasls (TDN) Wus1A1 TDN - ARaSmINIEAl
2834 DCP lugmsa1ung (0, 15, 30 uax 45 Lasidus)
A8 65.93, 62.57, 60.30 kA 59.79 Wafifus (m13197
4) rmsm”ﬂoﬁ"u%ngqndw’mmmmm@ﬁﬁfmﬁ (2545) 7
' PRy o o s v
$189114371811N AR TR UNINE19NB AR LT 0 20 30
WAy 40 wefidusd JA1 TDN windu 59.67,  59.85,
59.06 LAz 56.26 taFiius dauUnasnugIn (GE) 184
uwiazngueg 199 49.12-52.60 unnzqasienianiy
TAQUIS (MJIkgDM)
(2545) PWUI1AN GE lua1mnsnisssunndnaneast
WiAa3EFL 0, 20, 30 WAy 40 wleafidfus JA14.74-15.66
MJ/kgDM iasnnanniysiiuneny Tasdu Eely uas
o A Py A o
Aslulamsmisaslidravasaiursniningu

AT NG R PAtIRG I TR CEL T 1T

Andyndsuislugasanuisgandnanunsniinindng
LOAR LA
dmsundsauldis=Tomils (ME) anausay

ngueglutag 9.34-10.98 winnzqasenlaniudngui

Q U a
' ]
o '

sAnanenmsiinind1aneasfudsresqsTmd
2545) (aglu199 11.59-12.85  unnzqasanlania
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wasddslumilfiade 9.48 winnzqasienlaniu
TRRUIN (UANE, 2541)
3. A1AMNLTUNSA-A19 (pH)  wazwanluils
Tulmsiau (NH,N) Tunszinnzudnaasdanaaag
udanalamns 2 $atie pH TeduRaznga
AR wEss s 1 4l usliumnsnedu
(P > 0.05) A2AARBINLINNINAABILRY Younker et al.
(1998) fisnenudnnisldnndaneafuanaun
WUAIBIMNINENLLAZaN M9 WluTE AL 12 Lay 24
wasidusldnalFaraanudunsa-Araunnmaiu
(3797 5)
dmiuAn  NHN Tuwsiazngunimnaaes
Il anaReniuA e LA N sl
1 dalus udranaslualued 2, 3 wae 4 TnaAndanann
THWANFANAUNNEDR (P> 0.05) watFunnswan Tl
1u‘£ma?mwn@\mz§m7imumnﬁuﬁﬂwﬁmﬁﬁi:ﬁu
45 eafidus (DCP 45) ﬁLLuQiﬁNﬁIWﬂ’]"mZ\jNﬂQU@N
(DCP 0) Tudaluad 1 uay 3 wdanslienvng P >
0.05) 48AAREINLITNLNUTRY Satter et al. (1981) ?ﬁIq
s1eaudA N NduresuenTule lulnsiauas
Lﬁu%uqqzﬂmiu%ﬂmﬁ 1-2 WAanTEALUAdlaAN
AanT Usuns NH,N fifsamasiamaadRnlnes
qdudAefisziy 5 DaAnfuilefifud Genqu DCP
15 SaBunufenanludaluedi 4 wdsnsliamnsis
5.43 Raansuilefidus (e 6)
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Table 4 Total digestible nutrients (TDN), gross energy (GE) and metabolizable energy (ME) of fistulated Thai

native bulls fed the 4 experimental diets"

Item DCP O DCP 15 DCP 30 DCP 45
TDN (%) 65.93 62.57 60.30 59.79
GE (MJ/kgDM) 52.56 49.12 52.60 50.81
ME (MJ/kgDM) 10.98 10.11 9.59 9.34
" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
Table 5 Rumen pH of fistulated Thai native bulls fed the 4 experimental diets"
e Time after feeding (pH)
-1 1 2 3 4
DCP O 7.06 7.21 7.04 7.02 7.07
DCP 15 6.99 6.98 6.86 6.93 6.94
DCP 30 6.86 6.98 6.91 6.98 7.03
DCP 45 7.00 7.01 6.96 7.07 6.90
SEM 0.07 0.08 0.08 0.09 0.09
P-value 0.33 0.16 0.42 0.50 0.52

" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Table 6 Ruminal ammonia-nitrogen concentrations (NH,-N) of fistulated Thai native bulls fed the 4

. . 1/
experimental diets

Time after feeding (mg %)

Item
-1 1 2 3 4
DCPO 5.08 7.70 5.08 4.90 4.55
DCP 15 5.43 7.53 5.60 4.03 5.43
DCP 30 5.25 6.13 4.55 4.20 4.38
DCP 45 4.73 5.95 4.90 3.68 4.03
SEM 0.36 0.40 0.31 0.26 0.35
P-value 0.64 0.07 0.37 0.09 0.21

" pep 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

4. NsEANEARILNTUE AN lUNSELINIEUNN LAY
Agldgeluaau

dl = = o o £ %

WaAnHIDIN1aa A 189TAg U lu
nsznzminaealpnAaean lesue1MnsuaN DCP 4 4
9AU (A3 7) WU Tina 4 Fqluausn Ansanans
Tunsazngulduansneiu wilugoedalusd 8 ns
AANYUAITBINGNATLANGININGHN DCP 30 uazngu
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DCP 45 (P < 0.05) (42.75, 32.87 ua¥ 30.93 iafidus
padniL) ludaliadl 16 ngueaLANIAZNGN DCP 15
g9niNngN DCP 30 uazngu DCP 45 (P < 0.05)
(49.65, 46.33, 38.95 uay 35.31 AMNANAL) LAZNNT
aaneesTrnutsludalusd 24 uaz 48 ulyllu
fAnuRALuABNgNALIAN WATNgH DCP 15 gandn
nqN DCP 45 (P < 0.05) ie9anniEunn NFE 104
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NANAILIAN UANgN DCP 15 Hgandingd DCP 30
uazngu DCP 45 UszneufutBunnutielevenyae
NANAYLAN WATNGN DCP 15 Hgendangu DCP 30
wazngu DCP 45 slidnquitsiiazanslduanndn
ARAARBINLNIINAADIURY AsTml (2545) dald
PENIUIINTAREFNBIIRI WINAAAIAINIEALNNT
meummmﬂmfmmmﬂum prewng deLSannadiels
umwmmmmmirwmummvmmmmﬂmqm@m
lugmsanins
levheAaanaesTnnuieRida e
Aanulnelsunsudnidagl NEWAY  (m13nadi 8)
NWUINAINITAZAE (A)
(24.10 wlafifus) anaslungu DCP 15 naziiaaly

2eeimguielungumILAN

ngu DCP 30 wav45 (25.87 uaz 31.23 wefidus

InAALTUENUIBIG YN (2546) 7191897131
¥ A < oI/ A 3| d‘ o

s dannwandamaeiuatmslaunngzay 60
wlafifuAie1 A 31.80 wWafidus amsudqunly
@:mﬂLm'l,ﬁmmwﬁmj@ﬂimmﬁuﬁﬁ(B) WU
WNAURINIZEL DCP 15 Uaz DCP 30 WAAzanadiie
D99¥AU DCP 45 Aa 46.03, 54.87, 74.13 uay 68.77
wWaeidus neirn B lungu DCP 30 uay DCP 45 g4
AR NdaunaNTe A nNA AT mAs lusTU
5119 ] (0-60 e fidiusd) Ngityay (2546) Haneuld
ﬁnﬂmwmmmﬂmmmmLLm (A+B)
sTusaszdu DOP paesiudnuruiiasyand (2545)
Iaseeudnsziunisldnindronaasuislugns
d 2 X e, v o e
ANVNIMANTUNN LAY A+B - aRad hasATnud iy
BNINNTAAUAIVBITAGUIN (c) waztlsrAnsninnis

FANANAL) TengN DCP 45 HAN A 31.23 iafifus aaeFafignan 0.05 dausiadalusg (ED, 46) Faana
Table 7 In situ DM disappearance (DMD) of fistulated Thai native bulls fed the 4 experimental diets"
DM disappearance percentage at various times (h)
ftem 0 2 4 8 16 24 48
DCP 0 24.10 29.41 32.74 42,75 49.65°  5250"  65.97°
DCP 15 23.50 31.94 30.11 37.91"  46.33°  5473°  66.25°
DCP 30 25.86 28.72 2056 32877  38.95° 4547  59.43%
DCP 45 31.23 25.36 2668  30.93°  3531° 3833 5365
SEM 3.34 1.81 2.21 2.88 3.21 3.34 2.51
P-value 0.651 0.340 0.360 0.022 0.007 0.030 0.030
**° Means within rows with different superscripts differ significantly (P < 0.05)
" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
Table 8 Dry matter degradation of the experimental diets containing 4 level of DCP"
ltem DCPO DCP 15 DCP 30 DCP 45
Fraction A (%) 24.10 23.50 25.87 31.23
Fraction B (%) 46.03 54.87 7413 68.77
A+B (%) 70.14 78.36 100.00 100.00
c (%h") 0.045 0.031 0.010 0.005
Lag time (h) 0.0 0.0 0.0 10.4
Fraction a (%) 26.56 26.66 26.49 24.44
Fraction b (%) 43.57 51.71 87.06 146.63
Effective Degradability (ED ) 47.2 46.3 40.9 38.2

" pep 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
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MWN?Z@‘U DCPI@&IV’W ED, ‘IJ‘?J\?'E]’WM’]?V]ﬂ’&E]ﬂ%ﬂ’]?

0.05
wmmuummmwmwa (2546) lsaeulFlugns
ansinnwaniing (fszdu 0, 50, 75 waz 100
wWefidus) Aa 79.88, 77.73, 77.10 LAY 76.18
wesifud Audndy doufiazaneldviuil (a) anas
AusEAL DCP (iasanniiunnnnslulansmieias
anelianas udagendnluanslaundifagilann
U3tnsing 4 lan@nd (2541) I¥s1eeudntan a ag
a9 8.9-17.7 iwlafidus

5. msUsziiuAmssadlauaznasnulaedIsan
WBanauuAan m&ilu (gas production method)
BunauAaniAnaudianuduiusluiianig
weniunisaanesnvesinguiclunszmzminaeda
naaaslnen ldneluaan (3197 9) AetFunouufan
FATuanaIANsEAL DCP Tiiaulneludalued 2
uRamiisduzasngs DCP 0, DCP 15 uaz DCP 30 il
uualtingandanga DCP 45 (P > 0.05) FeFunoufa
ﬁﬁm%uﬁﬁmﬁﬁﬁm (P < 0.05) Tdalad] 4,8 uaz 48

TuanefinnsanasesFunnufaludalued 16 uas
24 FridnAtyianizlungs DCP 0 Wieuiu DCP 45
(P<0.05) SRR ATIR AT LA AAIFNNIZAL DCP
1uzﬁmmvm iHeanntBunnaes ADF lungunnaes
iadunasyay DCP Tag ADF ifludanfidesaaneld
gnTunszmnzmsin A lnafauiaanad

arnnTAN LR a LA awly 24
Falug (GP) Lﬁ'aﬂi”uzhu‘?ﬁﬁm%umﬂ@gﬁuﬁﬂu
nszinzvineanlludanudn Anmananaluenunsg
NARESTE DCP 0 445 wlefifiud A 53.95, 41.43,
41.84 LAY 28.58 NARAMT AMNANAL AIUAINIUNEY
nselaalf1as8uniadng (OMD) Aa 73.52, 60.71,
62.21 WAz 49.19 \WaFdus MNA1IAL Lazwawwld
UseTamlls (ME) Aa 11.34,879,  8.89 uaz 6.39
wWnNaasan lanFNIRuIRINAAL (ma’mﬁl 10) i
A1 OMD 22481313 DCP 0 014 30 iefifiusd IndiAea
ALNNIMARBITES UONA (2541) & eadne g
dudfagianuidniaidenanneglugoe 67.50-
60.95 iwlasifus

Table 9 Gas accumulation of the 4 experimental diets incubated with rumen fluid at various times"

Gas accumulation (ml) at various hours.

ltem
0 2 4 8 16 24 48
DCPO 0 7.08 11.89° 24.18° 43.94° 55.04° 67.20°
DCP 15 0 6.77 11.38"  20.86° 3508 4226 = 48.37°
DCP 30 0 6.93 10.81°  21.34° 3532 4264  43.04°
DCP 45 0 4.77 7.42° 16.17°  25.97°  29.16°  31.29°
SEM 0 0.37 0.61 1.01 2.16 3.13 4.50
P-value - 0.56 0.11 0.01 0.04 0.06 0.08

*° Means within rows with different superscripts differ significantly (P < 0.05)

"pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration

Table 10Gas accumulation at 24 h, estimated organic, matter digestion (OMD) and metabolizable

energy (ME) of experimental diets with 4 level of DCP"

ltem DCPO DCP 15 DCP 30 DCP 45
GP (ml) 53.95 41.43 41.84 28.58
OMD (%) 73.52 60.71 62.21 49.19
ME (MJ/kg DM) 11.34 8.79 8.89 6.39

" pcp 0, 15, 30 or 45 = percentage of dried cassava pulp in concentrate ration
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