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Use of Nutrient Balance for Improving Fruit Yield and Quality
of Tangerine (Citrus reticulata Blanco) cv. Sainampueng:

V. Effect of Twig Age on Nutrient Concentration in Twig

oo e s Y er er es o 1 e e o o & X
TIU AUNTINET BT TAUTIAA UAs UUNTAU F:fﬂﬂ']&ﬂﬂ

Pavinee Chanvichit”, Tavatchai Radanachaless’ and Nantarat Supakamnerdzl

Abstract: The experiment aimed to study the effect of twig age on twig nutrient concentration of tangerine
(Citrus reticulata Blanco} cv. Sainampueng in order to establish the appropriate twig index for assessing plant
nutrient status. Twigs at 50, 100 and 200 days of age were sampled from the farmer’s orchard in Fang district of
Chiang Mai province. Treatments were arranged in completely randomized design. Subsequently, the
concentrations of N, P, K, Ca, Mg, Fe, Mn, Cu, Zn and B of sampled twigs were analyzed. The results indicated
that concentrations of N, P, Ca, Mg, Fe, Mn and Cu were increased from twigs with age but they were
decreased from twigs at 200 days. The concentrations of K and Zn were decreased from twigs with age. B was
opposite. The twig should not be sampled and used as index to assess the nutrient status in the plant since

there was high variation of all nutrient concentrations in twigs.

Keywords: Twig age, nutrient concentration, tangerine cv. Sainampueng
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Table 1 Nutrient concentration in twig of tangerine cv. Sainampueng at different ages.

Twig age Concentration of macronutrient element (%)” Concentration of micronutrient element (ppm)w
{days) N P K Ca Mg Fe Mn Zn Cu B
50 030¢c 0.16b 234 a 0.81¢c 009b 38.23c¢ 785¢ 2846a 17.50¢c  2350¢
100 0.52a 0.19a 198b 242a 0.19a 81.18a 17.93a 2314 b 5540a 2576b
200 041b 0.15b 1.85¢ 1.68 Db 0.07¢c 4553 b 1201 b 21.11b 26.51b 2814 a
LSD, & 0.09 0.01 0.12 0.19 0.02 5.01 127 2.36 1.94 1.60
% CV 5.37 3.01 447 8.38 11.26 6.61 7.34 7.06 4.26 4.50
Adequate concentration
Talwan’ 2931 0.12-0.18 14-1.7 2545 02805 60-120 25-200 25-100 5-16 25-150

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

“source: Chang ef al. (1992}
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et. A. R. Ferguson)

Effects of Girdling and Hydrogen Cyanamide on Bud Break
of Kiwifruit cv. Bruno (Actinidia deliciosa C. F. Liang

et. A. R. Ferguson)

o 1/ = £ a8 = 1/
bk A’ uaz @‘?ﬁﬂ? uagTyan

Teerawut Pattarnas’ and Surin Nilsamranchit”

Abstract: A study on cane girdling of kiwifruit cv. Bruno was conducted. The one-year-old cane with 8 buds per
cane were chosen to permit uniform for each treatment in the same vine during the onset of dormancy on year
2007 and 2008. Dose of 4% hydrogen cyanamide was sprayed to run off before dormancy had broken, while
the another experiment compared girdling without hydrogen cyanamide spraying. These experiments were
investigated on Randomized Complete Block Design at Inthanon Royal Agricultural Station and Angkhang Royal
Agricultural Station, consisted of 5 girdling treatments contorl, girdling at proximal end of one-year-old cane,
girdling on two-year-old cane, girdling on proximal and distal end of one-year-old cane, and six internode
girdling. The results showed that all of girdling treatments with spraying hydrogen cyanamide increased percent
bud break from those with girdling only. The internode girdling means affected increasing the bud break
significantly difference. Bud emerged from bud position on cane from the distal end and decreased gradually at
the proximal end. Whereas the experiment designed on the healthy vines stimulated emergence of bud on the

proximal end. The period of bud breaking was not differed from the various positions of bud on those canes.

Keywords: Girdling, hydrogen cyanamide, bud break, kiwifruit
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Treatment 1 Treatment 2

Treatment 3 Treatment 4 Treatment 5

Figure 1 Girdling positions of 5 treatments; treatment 1 = contorl, treatment 2 = girdling on two-year-old
cane, treatment 3 = girdling on proximal end of one-year-old cane, freatment 4 = girdling on

proximal and distal end of one-year-old cane, and treatment 5 = girdling on six intermode.
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Table 1 Effects of 5 patterns of girdling means and hydrogen cyanamide on bud break of kiwifruit vine
during year 2007 and 2008 at Inthanon and Angkhang Royal Agricultural Stations.
% Bud break
Treatment Inthanon 2007 Inthanon 2008 Angkhang 2008
Non-spray Spray Non-spray Spray Non-spray Spray

Treatment 1 13.35 " 36.06 7 25.65" 36.987 20.94 ° 48457
Treatment 2 12.08 ° 50.00" 33.78" 53.66 " 52.14° 53.82
Treatment 3 17.96 ™ 52.70™ 32.77° 50.00 7 44.72° 52.86 7
Treatment 4 18.87 ° 64.14 " 34.37% 64.31™ 54.16 ° 67.00°
Treatment 5 36.10 ° 65.57 " 49.65° 75.91 " 53.41° 85.08 "

Means within the same column followed by similar letter are not significantly different at the 5% level by LSD.
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Figure 2 Percent bud break on canes of kiwifruit were compared between 6 experiments at Inthanon and

Angkhang Royal Agricultural stations during year 2007-2008.
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Figure 3 Percent bud break of bud positions from distal { 1) to proximal end (8) on canes was studied on the

experiments at Inthanon Royal Agricultural Station in 2007.
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Figure 4 Percent bud break of bud positions from distal {1} to proximal end (8} on canes was studied on

the experiments at Inthanon Royal Agricultural Station in 2008.
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Figure 5 Percent bud break of bud positions from distal {1} to proximal end (8} on canes was studied on the

experiments at Angkhang Royal Agricultural Station in 2008.
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Figure 6 Time period of bud break after sprayed hydrogen cyanamide on bud positions from distal (1) to
proximal end (8) at Inthanon Royal Agricultural Station in 2007.
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Figure 7 Time period of bud break after sprayed hydrogen cyanamide on bud positions from distal {1} to
proximal end (8) at Inthanon Royal Agricultural Station in 2008.
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Wuﬁ Bruno {Actinidia deficiosa C. F. Liang ef. A. R. Ferguson)
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Figure 8 Time period of bud break after sprayed hydrogen cyanamide on bud positions from distal (1) to

proximal end (8) at Angkhang Royal Agricultural Station in 2008.
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Figure 9 Changes of canes were girdled at the different positions of canes in this experiment.
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Morphological Characterization of Selected Clones

of Mango cv. Kiew Morakot

wisn gneax” Salu Undind” uaz 53t Sodiman”

Tarika Suttasom”, Weenun Bundithya” and Tavatchai Radanachaless”

Abstract:  Morphological studies of mango cv. Kiew Morgkot based on quantitative and qualitative
characteristics revealed that there was a variation among selected clones. The appropriate characteristics for
identification of Kiew Morakot clones were fully-mature peel color, weight groups, and width to thickness ratio of
the fruit. The studies were carried out in 2005-2006. Morphological characterization of 20 mango accessions
based on the three combined characters was inconsistent during the two years, as being divided into

5 individuals and 6 groups in 2005, and 1 individual and 5 groups in 2006.

Keywords: Morphology, mango cv. Kiew Morakot
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Table 1  Leaf, flower, fruit and seed characteristics of selected clones of mango cv. Kiew Morakot.
Characteristic Description
Leaf shape elliptical
Perfect flower and staminate flower ratio 1:4.9
Fruit type drupe
Stone type endocarp
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Table 2 Fruit quantitative characteristics of selected clones of mango cv. Kiew Morakot.

Characteristic Quantity
Fruit weight (g} 267.32
Fruit weight grouping
>333¢g 12.50 %
251-333 g 68.75 %
167-250 g 31.25 %
Breadth of the fruit (cm) 7.07
Length of the fruit (cm} 10.87
Thickness of the fruit {cm) 6.25
Stickiness of peduncle (kg) 4.18
Skin color of mature fruit L* shoulder 25.70
middle 26.00
bottom 25.88
hue angle shoulder 99.28
middle 104.20
bottom 105.64
chroma shoulder 13.6
middle 154
bottom 16.3
Skin color of ripe fruit L* shoulder 27.7
middle 27.9
bottom 28.1
hue angle shoulder 95.8
middle 98.7
bottom 99.3
chroma shoulder 17.9
middle 194
bottom 19.3
Flesh color of mature fruit L* 66.7
hue angle 83.5
chroma 28.9
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Table 2 Continued.

Characteristic Quantity

Flesh color of ripe fruit L* 47.8

hue angle 78.26

chroma 41.98
Flesh firmness of mature fruit (kglcmz) 8.85
Flesh firmness of ripe fruit (kg/em”) 0.34
TSS of mature fruit {*Brix) 8.79
TSS of ripe fruit {*Brix) 19.67
Flesh weight (g} 185.48
Flesh recovery (%} 69.98
Skin weight {g) 40.02
pH of mature fruit 4.01
pH of ripe fruit 4.14
TA of mature fruit (% by weight} 5.50
TA of ripe fruit {% by weight} 4.12
Stone weight (g} 30.68
Length of the stone (cm) 9.79
Breadth of the stone {cm) 4.01
Thickness of the stone {cm) 2.10
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Table 3  Fruit qualitative characteristics of selected clones of mango cv. Kiew Morakot.

Characteristic Description
Fruit shape avoid oblong
Fruit characteristics rounded
flattened
Stalk attachment level

level and elevated
Shape of dorsal shoulder slight curve

slope down

slope down and slight curve

slight curve and level

slope down, slight curve and level
Shape of ventral shoulder curve upwards

slope down

curve upwards and slope down
Beak absent

a point

two paoints

absent and a point

a point and two points

a point, two points and prominent
Shape of fruit base extended

rounded oblique

tapered rounded

tapered and extended

rounded and rounded ablique

rounded oblique and tapered+rounded

extended and rounded oblique

extended and tapered+rounded

slope down and level

tapered+rounded and necked+rounded
Sinus shallow

absent and shallow

shallow and deep

Pedicel cavity absent
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Figure 1 Morphological relationship of selected clones of mango cv. Kiew Morakot in 2005.
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Figure 2 Morphological relationship of selected clones of mango cv. Kiew Morakot in 2006.
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Genetic Variation Analysis of Oil Palm Plantlet

from Young Leaf Tissue Culture

FUIR WINNAUNT B1dAW WA’ uar anted agxln”
Thanawadee Promchanﬂ, Aslan Hiae" and Sompong Te-chato”

Abstract: Detection of genetic variation in oil palm plantlets cultured from young leaf tissue by isozyme
technique revealed that esterase-based system gave the best result. The ratio to leaf tissues and extraction
huffer at 1:5 was proved to give the best resolution of enzyme pattemns. The esterase-based system gave b
clearly uniform bands of the regenerants. The RAPD technique using OPAB-09 and CPAB-O1 also gave
uniformity and monomorphism of DNA patterns. The technique could be used to detect both in intro and ex vifro
plantlet variation. In conclusion, propagation of oil palm ortet through culturing of young leaf gave uniformity of
plantlets.

Keywords: Oil palm, Flaefs guineensis Jacq., analysis of variant, RAPD, isozyme
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Table 1 Effects of the ratio of leaf and extraction buffer and enzyme system on zymogram patterns for

evaluation of somaclonal variation in oil palm tissue culture.

Enzyme system  Leaf sample:extraction Buffer Zymogram No. of band appear Staining
patterns quality
EST 1:5 2 5 +++
ACP 2 4 +++
PER 1 1 +++
ADH - - -
PGI 1 1 +
PGM 1 1 +
MDH 1 1 +
shDH 1 1 +
EST 1:10 2 5 ++
ACP 2 4 ++
PER 1 1 +++
ADH Nd Nd Nd
PGI Nd Nd Nd
PGM Nd Nd Nd
MDH Nd Nd Nd
shDH Nd Nd Nd
EST 1:30 1 3 +
ACP 1 2 -
PER 1 1 +++
ADH Nd Nd Nd
PGI Nd Nd Nd
PGM Nd Nd Nd
MDH Nd Nd Nd
shDH Nd Nd Nd
PER: Peroxidase EST: esterase ACP: acid phosphatase
MDH: malate dehydrogenase PGI: phosphoglucciscmerase PGM: phospheglucomutase
ADH: Alcohol dehydrogenase ShDH: shikimate dehydrogenase
+++ : Good staining ++: Moderate staining + : Poor staining - :Cann't stain Nd : Not detect
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Figure 1 Zymogram patterns of young leaves of ol palm somaclone  (Jane 1-9) through somatic
embryogenesis. [A) ACP: acid phosphates, (B) PER: peroxidase and (O} EST: esterase

Table 2

FAPD prirmers used for evaluation of somackonal variation of ol palim seedlings derved from

somatic ambiyogenasis on ME meadiom supplemented with 3% soernse, 11 madl dicamba, 200 mal

ascorbic aeid and 0.75% agar.

Primers Sequenoe & " 3 Amplification
ORAB-05 EEECEACTAC ++ o+
OPAB-01 COETCEGETAG +++ -
DOPT-06 CAAGEGECAGA ++ - -
DOPR-11 GTAGCCGETCT ++ - -
OPAB-14 AAGTGECEACE + - - -
OPB-08 GETCCACALCGS + - - -
OPA-14 GTCCETAT GG - - - -

+ ++ + Gaod amplficatan

++ + - Faramplhcatan

Modarate amplificatan
Paar amplficatan

Ma amplfication

i 14 lun 1w ssasau ALyl 1 sougaamings
Tunsasnangs wudn rsvulauladiagivals s
WWussuuiaulsdd mussanluntsninagay
Al al ssaawd Sy lunaa smeaas Teglal
i Buasnianssanaisraaouieulalif ga
gl an M re el ngnom svasmy snnuwl vl s
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Varietal Improvement of Tomato for Tomato Yellow Leaf

Curl Virus Resistance

Aagdl farus” Ussamns alinzun” uss wildns dnsiug”

Kanlayanee Chaichana”, Prasaripom Srnitarmana” and Maneechat Nikronpun”

Abstract; Improvemeant of tomato for resistance to tomato yellow leaf curl virus (TYLCV) was caried out by using
a pedigree and backcrossing methods and crossing between resistant parent H-24 with susceptible parents
CT-1 and CT-2. The virus was transmitted by viruliferous whiteflies and virus infection was detected by sandwich
ELISA. In F, generation showed moderately level of resistance with scores ranging from 1.68 - 3.21.
Segregation of disease resistance was observed among the population. The F, populations (scoring 1 or 2}
showed absorbance ranging from 0.247 - 0.2565 which were not statistically different from H24 and showed
lower virus titer. However, they were significantly different from CT-1,CT-2 and susceptible control.
The absorbance of inbred were 0.3851 1.3825 and 1.5820, respectively. The disease severity and virus titer
in infected plants of I, populations showed positive correlation. From this breeding experiment, 6 lines selected
rom F,CT-1xH-24 and & lines selected from |, CT-2xH-24 showing TYLCV resistance with the score of 1 were

obtained.

Keywords: Tomato, TYLCV
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wDepanment of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
2IDepar*Lrﬂen‘[ of Entemelegy and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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unAnda: ns1 5 seiugued s maliE e laf@luvidniu@ed (Tomato Yellow Leaf Curl Virus; TYLCY) Thg
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Receptar parent (CT1, CT2) X Donor parent {H-24)
Susceptible parent {rr) Resistant parent (RR)
oo, BC, Rr F, hybrid
\ Rr : (D— discard BC,F, - 100 plarts
i Whiteflies-tranzmitted inoculation & ELISA testing
m BC, Rr {selected 5-10 plants t0 BC,)
Rr: O—discard BC,F, - 100 plarts
l Whiteflies-transmitted inoculation & ELISA testing
KR ; LT 43— Rr {zelected plants to selfing}
v®
KR R Rrorr } Whiteflies-transmitted inoculation in F, population & ELISA testing
Mon segregate segregate

RR —— cvalustad in fisld infiection compare with parental line and susceptible variety

Figure 1 Diagram of tomato breeding for tomato vellow leaf curl virus resistance

a} Symptom seventy score 0 = no visible symptoms,
aninoculated plant show similar growth and

development az noninoculated plant.

-

r - v
b} Symptom severty score 1= very slighthy yalowing of

¢} Symptom severity score 2 = some yellowing and

lesflet margins on apical leaf of an inoculsted plart.

r

1L

d} Symptom severty score 3 = awide range of

leaf yellowing.curing and cupping, with some

reduction in size of an noculsted plart. and curling of an inoculated plant.

minor curing of lesflet ends of aninoculsted plant

sturting and yellowing, pronounced leaf cupping

Figure 2 Symptom severity scores O to 4 of tomato yellow leaf curl virus in tomato
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Figure 3 F, CT1xH24 score 1 at 39 days post

inoculation.

Figure 4 F, CT2xH24 score 1 at 39

days post inoculation.

Figure 5 H24 score 1 at 39 days post

inoculation.
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Figure 6 CLN 2026D score 4 at 39 days

post inoculation.
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Table 1 Disease scores on tomato plants in F, populations CT1 CT2 H24 and CLN 2026D by whitefly

-transmitted inoculation.

line

symptom severity” [21 days post inoculation]

CT1xH24-1-12
CT1xH24-1-24
CT1xH24-2-15
CT1xH24-2-20
CT1xH24-3-4
CT2xH24-1-9
CT2xH24-1-12
CT2xH24-2-6
CT2xH24-3-1
F, CT2xH24-3-4
CT1

CT2

H 24

CLN 2026D

M M ha ha M ha ha

M M M M M M m M

ha

-n

M

F-test
LSD
% CV

2.50°
2.13%
2.42°
1.93°
2.23%
2.89'
3.21%"
1.62"
2.28%
1.58°
3.11"
3.11"%
1.09°
3.40"

0.27
2.57

"The means in the same column followed by different letter were significantly differentat P < 0.05 by LSD.
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Table 2 Tomato Yellow Leaf Curl Virus (TYLCV) detection by using sandwich ELISA on tomato plants in

F, populations CT1 CTZ H24 and CLN 2026D.

line

Absorbance at 405 nm 21 days post inoculation

F, CT1xH24 scored 1
F, CT1xH24 scored 2
F, CT2xH24 scored 1
F, CT2xH24 scored 2
CT 1 scored 3

CT 2 scored 4

H24 scored 1

CLN 2026D scored 4
Healthy plant

F-test”

LSD .

% CV

0.2549°
0.2565°
0.2501°
0.2472°
0.3851"
1.3825°
0.2399°
1.5820°
0.2416°
0.1045

7.0981

"The mean in the same column fallowed by different letters were signfficant difference at P < 0.05 by LSD
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Efficacy of Antagonistic Fungi Trichoderma spp.

in Controlling Soybean Seedling Anthracnose

Al uAana” uaz andR ATgaeA”

Kesinee Kaeomnala” and Sombat Srichuwong”

Abstract: The antagonistic fungi, Trichoderma spp. were isolated from soybean seeds cultivars CM 60, SJ 5, MJ
9518-2 and MJ 9520-21 by blotter method. Four isolates of Trichoderma spp. were obtained from soybean
cultivars CM 60, SJ 5 and MJ 9520-21. These Trichoderma spp. were tested for antagonistic activities using
dual culture method against Colfetofrichum fruncatum which caused anthracnose disease of soybean. All
isolates of Trichoderma spp. had shown high percentage of growth inhibition. On the slide dual culture
technique, Trichoderma spp. showed mycoparasitic characters by coiling around and penetrating into
C. truncatum hyphae. The efficacies of the four isolates of Trichoderma spp. and captan fungicide in controlling
anthracnose on soybean seedlings cultivar CM 60 were examined under the greenhouse condition. The results
showed that all isolates  of Trichoderma spp. and captan had reduced the anthracnose infection on the tested
soybean seedlings. In contrast, captan statistically gave more effectiveness in controlling of anthracnose on

soybean seedlings than all isolates of Trichoderma spp..

Keywords: Soyhean, anthracnose, Coflefotrichurm  fruncatum, Trichoderma spp., biocontrol
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UNAAHE:  AINNAIAIIAMN @89 Trichoderma SPP. wmmmmum@mﬁuqmmam 4 Wugléur 431,60, 6a. 5,
MJ 9518-2 uay MJ  9520-21 Iﬁlﬂ'@ﬁLW’]vuuﬂ‘?vﬁ’lﬁﬂjuﬂ’m’l?ﬂLLHﬂL“]j’B‘?’l Trichoderma  spp. I 4 ”lfa‘[sn v
AN 1. 60, 49, 5 WAL MJ 952021 Setindes Trichoderma spp. mmﬂ@uﬂmwﬁmwmmummm
Colietotrichum fruncatum awglsanaunAlualae T dual culture WUAB R Trichoderma Spp. ¥ 4 lelmaw
I Lﬂ@mummiﬂwq@q Lmzmammﬂﬂmﬂ@”lﬂmimuﬂgﬁﬂﬂmmﬁ slide dual culture WL A3 Trichoderma
spp. sapansifilsdrlnenisiusuaunadulednehuduloeadem ¢ tuncaium Eavaaay
ﬂﬁ'»ﬁiﬂ?ﬁﬂ’?ﬂ“ﬂ’ﬂﬂ%@ﬁ"l Trichoderma sp. a4 lalmam Lmemﬁ capten lun1spuuRulspkeumnsalla lussey
mu@@ummmmamwuﬁ 121, 60 TanWIsEaLNLIN @A THohodenma spp. wm’l@‘l}mw wazdaNTeil captan
mmmm@mummm m‘llmLL@ume‘llmiumu@@ummmmamiﬁ‘lﬁmmam captan uﬂwiw@wﬁmwmmqmi

Hd01 Trichoderma spp. ynlabtian adraliledndyviemia

AdAn: fwdns TspuanrsAla Coletotrichum truncatum Trichoderma spp. Matleafufindalnedads

o o o o = = o Y
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- - -~ M o w i -y o asYy
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Tzl gnyaslszw AR AL T LAz Chastornium, Penicilium W Thchodema (N, 2532)
=4 o o VL = o 1 o e ﬁL i: dEIVL QJEL k4 =Y = fﬂ = ﬁ '3
NN 100% A lzeina neidenneszndng 30-50 % ngdagluaTidin ligaunsddjine
- . o] o = o =4 o
(7613, 2539) lsAuatuwsATUATDIT ARSI A IS Trichoderma spp. AkenlAansdndamaasnldnis
- o 4
mm%m Coffetotrichum truncatum (Schw.) iulsa AauANlsALauunsAluaraedavaeIRan A
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Tsauauunsalugran R adlLsTETA LB

2. madedBniEas Trichoderma spp. Wnailu
Ufiindsaidas C. truncatum anunlsawa
wNsAlUaA

2.1 mrafeudeulssanaamaedde

Trichoderma  spp. iuﬂﬂiﬁué{imm?mﬁ@m%@m

C. fruncatum

Yo Trichodenma sp. ¥4 4 T laianiiuen
TS Pl mABYPgeL L R svaviEnm
Tumsidhwlfindee fes C. truncatum lnemmgey
FaeAt dual culture UUaT91T Potato dextrose agar
(PDA) $iNN19VIARRG 5 an ﬂm%@ﬁﬁ@qmmﬁﬁm Wi
VAT 21 AU Tuinua warA u e e ffusnng
ﬁuﬂt\im?lﬂ?m (Percent Inhibition of Radial Growth;
PIRG)

PIRG= R1-R2?x 100

R1

e R = porusedediadelaiizasden

C. truncatum TaugRAILAN
Ro= pouenafedizadlalaiiaaadn

C. truncatum TUAUgAMAAEL

2.2 ﬁmgmﬂﬁﬁ?mmﬁué&mmﬁmmmL%@
37 Trichoderma spp. Ra@asn C. truncatum $aeia
slide dual culture

¥nslide  dual  cullure IgengiEee
C.
e e s PDA AwRenaaelsvino,

5 x 5 HARLIAT N anakiLalas Tnfae cover

truncaturm Way Trchoderma  sp. wai ezl lman

Yy &g |
glass was lipansi WalEas  Trichoderma spp-
o & =& o = JRgney
WityUnAguiEie C. runcatum AslnFnefATen

nsfuganslindasaansseil

nnsnagaulszdndninansidas,
Trichoderma  spp. 1umsAUANIIALAUUNSA
Tusrasdaudnsiug 1u. 60 luszazdusau
TulsadauiBameuduasieingnudn
e WABILE 1. 60 wwinnssinide

Aiowdn udonleanifly 2 dow aouusniiluge
pauanliitgnide doudl 2 Wugedpanans captan

231

&137 3 nuANdA 1 AlanTu o 7 3 Wugedidgn
G2} VO RN LT RS (10°
fruncaturm $WAA7 30 W7

SpoOre  SUSpEnsion
spores/ml) BB C.
wdatiunia el 24 dalug vasanniuudandn
gousianaaiy 2 doulpadndauinlilngnans
Joa 4 X
captan waraui 4 Wugaiilgnites C. tuncatum
$9:1U spore suspension 184 Trichoderma sp. WHaL
Talstian (10° sporesiml) Nnnsneaeansssdsns 4 417
aY 100 AR Fatl
i P
nesain 1 genaUAN (laitlgnidie)
nenAR 2 R TGERTE Y
C. fruncatum @m&mm

Rl

BT

ﬂ‘?‘ENQﬁV} 3 “ﬁmmi.lﬁﬂﬁﬂﬂ@n?capian@ﬂ’)\i@m
neniAai 4 ﬂ@mﬁmm C. truncatum $aHML
i Trichoderma sp. lolwan 1
i 3 o
NIsHATN 5 1gnisesn C. fruncatum Jaun
‘1837 Trichoderma sp. Talman 2
RPN i \ o
nssHREN 6 Ugnimes) C. fruncatum $aumL
e Trichoderma sp. lalm.an 3
i 3 o
NIsATN 7 1gnisesn C. runcatum $9un
i3 Trichoderma sp. lalm.an 4
RPN i \ o
nssHREN 8 Ugnimes) C. truncatum $auL
MIARNATT captan
T
Trmdaiasaiezadldunlgnlunimigu
#ifl 104 wgu/010 wda Ny 14 Juaeianag
Usrifiunalsr@niniwaeaidasil jilnd
Trichoderma spp. FENTTAYLANITALE LN ALATE
dFuvasdaedmdafifufmnueanuaznisfalsauas
Tidiayailfndnesinaniatis

HANTTVIAARY LLﬂBﬁ@'\?ﬂi

1. mensrmwzdauaziBurnaendas@ianun
AR aRugAMERg

ANMSANE TR LA B U9 A B

ifnfia e 4 g wues e 14 genera

17 species W Atemaria sp.,  Aspergilis flavus,

A glaucus, A, niger, A tereus, Cercospora sp,
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Chaetorrium  sp., Cladosponurm sp., C. funcatum,

Conynespora  sp.,  Cuwvdana  sp.,  Fusanum  sp.,
Macrophormina phaseoling, Myrotheciurm sp., Nigrospora
sp., Penicifium sp. WY Trchoderma spp. (4 ol LAV}
LAYENNTOUEINERT Trchoderma sp. 18 4 Talmaw
AN R iwAes 3 U AR 5. 60, A4, 5 way
MJ 9520-21 Tpelidingn Tchoderma sp. Tolmianii 1
wairlganiig u. 60 lelani 2 usrlFanniug aa.

5 uazlalmant 3 uaz 4 uanlfaniig MJ 9520-21

2. nsEMARNEDIN Trichoderma  spp. lums
Hulfilndsaidasn C. runcatum sunlse
LAUUNTALUE

2.1 prsieuiansraniamaeades

Trichoderma  spp. Iumiﬁué’{imm?mmm%@m

C. runcatum

{037 Trichoderma sp. 14 4 leTaiamn 1iiua
Tumsfiufameaseyeada ¢, runcatum 1§
(mmaﬁ 1) Tpeldns Thchoderma sp. ¥ 4 lot iy
@:m’%mﬁmﬁ@ﬁ C. tuncatur aiunalnapades
sp. Wn9dudsdn wasnisueedu
TuBesemsuas i (Harman,  2008)  uaviile
v;l’lu‘lmLﬂ’a‘fL%uﬁﬂ’liﬁUS\iﬂ’liﬁ?mﬂJ@\iL%,’a?’l C.

Trichoderma

truncatum WUANARST Trichoderma sp. 714 4 Tolmlay

Table 1 Comparison on effectiveness of Trichoderma spp.

fruncatum in dual culture for 21 days.

o 4 . % 5 3
11192 %mmwiumwummamammmmj@m
C. fruncatum §4HINNI1 75% (i, 2632} (mwm 1
LL@“’hJ‘NﬁQ’TNLLWﬂWNﬂu%NﬂD mwmmm@mu 95%
2.2

Trichoderma

mﬂmﬂgﬂimmiawwmm@m
spp. Iumﬁué’{imﬂﬂ?mﬁi@ﬁ@ﬁ
C. truncatum R9eiRT slide dual culture
ﬁ?@m Trichoderma sp. 1%\1 2alan wana
nreifhalsAeradon C. funcaum pemudndes
Trichoderma  sp. laltian 1 unadilendlumsoyee)
Al ls1e9de1 C tuncatum (mwﬁ" 2} Anud
sp. lolman 2 wudaides
AN T0RER Ul 1R ad e

ﬁ?mq Trichoderma
Trichoderma  sp.
C. truncatum (mwﬁ 3} fauAnFas HamTaiLseL
129 Llad ef al. (1960); Arvin LL@inimﬂ@ (2542)
WAz AsEANR (2544) Tinanadn e Trichoderma
spp.m\imﬂwuqLﬂuﬂgﬁmﬂmam\imwj@‘llmwmima
msasadladnind dlereadasan gl A
wAsA s RsaL o iulaae L%fammmm:m
waidlemsd B-1,3-glucanase Way chitinase Lﬁ@ﬂ'@mma
wilsradunaieanwin adaunsdatanad el
aneludulenasdaran g lsaitar 1 dlonne
muﬁ?@?’l Trichoderma sp. Talmiay 3 way 4 47m090
LL’W\iL'ﬁuiﬂL“ﬁ’liﬂLﬂ?fy@@:ﬂ’miulﬁuiﬂ“ﬂ@ﬂ%@?’l
C. truricaturm (mwﬁl 4 Ay 5}

in inhibiting growth of Cofletotrichum

Trichoderma spp.

Growth inhibition (%)"

Trichoderma sp. isolate 1 79.46 a~
Trichoderma sp. isolate 2 7914 a
Trichoderma sp. isolate 3 78.98 a
Trichoderma sp. isolate 4 79.41 a
LSD (P = 0.05) 3.10
CV (%) 2.93

Each value is a mean of 5 replications of 5 plates

“Means in column followed by the same letter are not significantly different at P = 0.05 accerding to LSD
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Figure 1 Control and dual culture of Trichoderma spp. against Colletotrichum

fruncatum for 21 days.

Control — Radial growth of C. truncatum,

T —test dual culture ; p— C. truncatum, t — Trichoderma sp.
T1 — dual culture of Trichaderma sp. isolate 1

T2 — dual culture of Trichogerma sp. isolate 2

T3 — dual culture of Tnchoderma sp. isolate 3

T4 — dual culture of Trichoderma sp. isolate 4

Figure 2 Parasitism of Trichoderma  sp. Figure 3 Mycoparasttic cailing of Trichoderma
Isolate 1 on  hypha  of sp. isolate 2 (a} around
Colletotrichum truncatum, hypha Colletotrichum truncatum hypha (b}

of Trichoderma sp. isolate 1 (a)
penetrated into C. fruncatum
hypha (b}
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Figure 4 Hypha of Trichoderma sp. isolate 3

{a) penetrated into Colletotrichum

truncatum hypha (b}
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Figure 5 Hypha of Trichoderma sp. isolate 4

{a) penetrated into Colletotrichum

truncatum hypha (b)
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Table 2 Efficacy of Trichoderma spp. for control of Colfefotrichum fruncatum on soybean

cultivar CM. 60 under greenhouse condition

seedlings

Seed Disease Post-emergence
Treatment germination” incidence” damping—of'fy
(%} (%) (%)
Control 96.50 a” 0.00 ¢ 0.00 ¢
Captan 91.00 ab 0.00¢c 0.00¢c
C. truncatum 65.75d 4275 a 9.25a
C. truncatum + captan 87.50 b 2.25¢ 2.00 bec
C. truncatum + Trichoderma sp. isolate1 80.25¢c 15.50 b 3.75b
C. truncaturm + Trichoderma sp. isclate 2 7950 ¢ 16.75 b 4.00b
C. truncatum + Trichoderma sp. isolate 3 75.50 ¢ 15.25 b 4.25b
C. truncatum + Trichoderma sp. isolate 4 79.50 ¢ 14.25 b 4.25b
LSD {P = 0.01) 6.10 11.42 2.45
CV (%) 3.77 43.29 36.12

w
Each value is a mean of 4 replications of 400 seeds

“Each value is a mean of 4 replications of 400 seedlings

*Means in column followed by the same letter are not significantly different at P = 0.01 accoerding to LSD
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Controlling Charcoal Rot of Black Gram Seed cv.

Phitsanulok 2 by Antagonistic Fungi

AIAUT AUMAUNT LA ANLIA ﬂ'ﬁ‘?ﬁ)\?ﬁw

Ungkana Kuntajun " and Sombat Srichuwong "

Abstract: Blotter method was used to detect Macrophimina phaseolina, the causal agent of charcoal rot disease,
on black gram seed ¢v. Phitsanulok 2. Only 23.75 % of seeds were contaminated with the fungus. The study on
antagonistic effects of Trhichoderma harzianum 1103, T. harzianum, T. virens 1G10 and T. virens 1G2 on growth
inhibition of M. phaseolina were carried out using dual culture method. It was indicated that 7. harzianum 1103
had given the best result. Antagonistic mechanisms of the tested fungi were also examined by slide dual culture
technique. All four fungi showed the parasitic characters by coiling around and penetrated into the hyphae of M.
phaseolina. The hyphae of M. phaseolna then became lysis and subsequently collapsed. Among them T,
harzianum 1103 had the abilities to decrease pre-emergence damping off, post-emergence damping-off and

abnomnal seedlings and to increase seedlings emergence, shoot length, root length, fresh weight and dry weight.

Keywords: Black gram, charcoal rot disease, Macrophomina phasseolina, antagonistic fungi, biocontrol
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wDepar‘tmem of Entcmology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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ARSI T AR LS s Aen
HafugAEnlan 2 nudeswiavae 8 1ila Tnemu
ﬁ?@m M. phaseoina 23.75 % LL@:WUL%@ﬁ ﬁluj
1A Attemaria sp. (5.00%), Aspengillus niger (2.25%),
Cladiosporiurn sp. (1.00 %}, Curvilaria sp. (26.25 %},
Colletotrichum sp. (1.009%), Fusarium sp. (0.25%)
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il m phaseolina Lﬂum@mmmwmmmwﬂm
Felsritndludadeafingn uasdaunsfaun L
AT gaRasl#iaue (Rahman, 2001)

Table 1 Percentage of fungi associated with seeds of black gram cv. Phitsanulok 2.

Fungi Percentage"
Alternaria sp. 5.00
Aspergilius niger 2.25
Cladosporium sp. 1.00
Curvularia sp. 26.25
Colletotrichum sp. 1.00
Fusarium sp. 0.25
Macrophomina phaseclina 23.75
Myrothecium sp. 0.75

"Each value is a mean of 4 replications of 400 seeds.

239



AMMSATLAEAT 25(3); 237-244 (2552)

2. neneaauiawmuilumadulfiimisaadan

Trichoderrma spp. GiﬂL%'ﬂ'i’] M. phaseolina
2.1 msAnsnsiudinisaduraaden
M. phaseolina UWBWNT PDA Imend

Dual culture

AR ABLIAE 857 M. phaseoiina 114
213 PDA Wiani L%@mﬂﬁﬁﬂﬁﬂr OTATTUAT o8
ﬂgﬂﬂw\i 4 ﬂjumuﬂivzﬁwﬁmwiumiaummmm
1B44MRTT M. phaseolina §3 (\NH,  25632) LN@
3T UHAN AR R WU AR Trchodenma
harzianum 1103 mmmﬁué\imim?mmmﬁ?@m
M. phaseoina IaTqalasd i lefudusnnzdds
69.59% iﬁmmmﬂﬁh\i@a’ﬂ\iﬁﬁaﬁﬁﬁmmmﬁﬁﬁu Ao
ﬂgﬁﬂmum@u (mﬂiw 2} WazAINNITAUNPANEOE
mmummimmmmmmﬂ M. phaseolina g/t
ﬂ{]ﬁﬂwm 2 a0 wudit il e adng M
phaseolina Tagoid ﬂmﬁ'@mﬂﬁﬁ NEVEANITLATE
saulalailifudunss dadnilisyinn 7 5w dle
ﬁJ@\iL%@mﬂﬁﬂﬂﬁ%ﬂﬂmfogmé\fﬂmmg%@m
M. phaseolina (MW 1) BaePARRITLITENLD
37931 Wazmny (2550) fareaudndem T, harianum
awwuﬁmw 2 §18WUG (T-35-co4 WAYT-35- -C05)
mmsmumm@m@mm\i Aulareaidas
Phytophthora palmivora Uus11117 PDA 1@23& 82.20

WaY 80.50% PINAAL wazdaiillsz@nt nmwglunis
papTLAL R g dRTaRde
22 asfiudimaiadnuasmadwinasvas
\Tas1 M. phaseolina laendasfilne
melanansyanssay
Lﬁuiﬂmmﬁ@mﬂﬁﬁﬂﬁ%\i 4 1A URANTS
W lfiineiy A0 M. phasealina e A5
T. harzianum gévadnse anadn I hudnleveaides
M. phaseolina RIS TANEE TR L%'aiﬂ M. phaseociina
Feaurliag (mwﬁ' M) den@esn T, harzianum 1103,
T. virens IG10 WAz 7. virens 1G2 1&uleag L%@T’l
ﬂﬁﬁﬂﬁ%a CR DLTBIEPRE (TERMIY AN PEEIE Pr
M. phaseolina Anmiudilsaeaites sy
e ludulereadnm . phaseotina (mwﬁ' 2B, C
uax D) #4msaiL1e9M004 Hadar ef al. (1979) uaz
Elad ef al. (1983) Fnanndn Hes Trichoderma spp.
{1 Antagonistic fungi ﬁ'ﬁﬂizaw%mw@ﬂumwﬁ 9
Vinanedemanmsisafi lnedls neantdlunns.iu
Usdpananisasodnidilanns @031 Rhizoctonia
solani Uy Sclerotium rolfsi udaRslawasiunidule
184 L%@mmm@‘im anrtuazilaen laesieulnfineas)
rlaiaded ﬁ?,@mmwﬁﬁ” il
chitirase udnunaduledrgneludulaves Ao P)
TapatuR Arnsiisadans) (lysis) mema”l,ﬂiuﬁ@gm

B-{1-3)gluconase &

Table 2 Comparison of effectiveness of Trichoderma spp. in inhibiting the growth of Macrophomina

phasedociina in dual culture test.

Antagonistic fungi

Growth inhibition" (%)

24

Trichoderrma harzianurm 1103 69.59 a
Trichoderrma harzianum 67.96 b
Trichoderma virens 1G10 67.54 b
Trichoderma virens 1G2 65.27 ¢
LSD onon 1.37
CV {%) 1.36

A, . . .
Each value is a mean of 7 replications

*Means in column followed by the different letter are significantly different at P=0.01 according to LSD
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M. phaseolina T. harzianum | 103 T. harzianum

T. virens | G10 T. virens | G2

Figure 1 Effectiveness comparison of Trichoderma spp. in inhibiting
the growth of Macrophomina phaseolina in dual culture test.

P= M. Phaseolina, T= Trichoderma sp.

C
Figure 2 Mycoparasitism of Macrophomina phaseolina by Trichoderma harzianum
1103 (A) T. harzianum (B) T. virens 1G10 (C) and T. virens |1G2 (D) was

exhibited by coiling around the hyphae of M. phaseolina (a) and
penetrating into the pathogen hyphae causing collapse (b).
TR= Trichoderma sp., MC= M. phaseolina
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Table 3 Effect of Trichoderma spp. on seedling emergence, pre-emergence damping-off, post-

emergence damping-off and abnormal seedlings of black gram by soil inoculation with

Macrophornina phaseolina.

Treatment Seedling Pre-emergence Post-emergence Abnormal
emergence" damping-off" damping-off" seedling
(%} (%) (%} (%)
Control {uninoculated) 97.00 a” 3.00b 0.50 d 1.50 d
Inoculated+M. phaseolina 53.75b 46.25 a 11.75a 2750 a
Inoculated+T. harzianum 1103 93.00 a 7.00 b 3.25¢d 13.00 ¢
Inoculated+T. harzianum 92.75 a 9.00 b 5.00 be 14.25 bc
Inoculated+T. virens 1G10 91.00 a 8.00b 5.50 be 14.50 be
Inoculated+T. virens 1G2 89.50 a 10.50 b 7.50 b 22.00 ab
LSD o001, 7.89 7.61 3.34 8.36
CV (%) 4.50 26.79 29.40 26.57

"Each value is a mean of 25 seedlings

“Means in same column followed by the same letter are nct significantly different at P=0.01 according to L8D
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Table 4 Effect of Trichoderma spp. on shoot length, root length, fresh weight and dry weight of black

gram by soil inoculation with Macrophornina phaseolina.

Treatment Shoot Ienght“ Root Iength" Fresh weight Dry weight"
{cm) {cm) (@ {9)
Control (uninoculated) 19.02 ab” 15.48 d 25.55 b 2.82 ¢
Inoculated+M. phaseolina 15.60 b 13.25 e 18.96 c 242 d
Inoculated+T. harzianum 1103 2287 a 2220 a 27.55a 340 a
Inoculated+T. harzianum 22.08 a 19.96 b 2732 a 3.30 ab
Incculated+T. virens 1G10 20.59 a 1842 ¢ 26.80 a 322D
Inoculated+7. virens 1G2 19.57 a 15.94 d 2408 b 3.18 b
LSD o0, 5.04 1.26 0.81 0.18
CV (%) 12.41 3.51 1.58 2.98

YEach value is a mean of 25 seedlings

“Means in same column followed by the same letter are not significantly different at P=0.01 according to LSD
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Efficiency of Certain Insecticides on Diamondback Moth

in Lower Northern Thailand

AlA NBuATY Tninn wWibLsHasy (@9 ysumdTang uaz I5ms RgRna”

Kanifa Thongcharoen”, Weerathep Pongprasert” ”, Sawai BuranapanichpanZ and Jirapom Tayutivutikulz

Abstract: Diamondback math, Plutefla xylostefla L., is one of the most important pests of cruciferous crops
worldwide. Farmers need to apply many high toxic insecticides continuously. After used for a period of time,
the efficiency of many insecticides was reduced rapidly; however, its level was varied among vegetable growing
areas. In addition, many new insecticides with high efficiency to control this insect and safe to environment
have been continueously luanched into the market and little information of their efficiciency on this insect is
available. Therefore, study on efficiency of certain insecticides on P. xylosteflla in lower northem Thailand was
carried out in order to compare the effect of 15 commonly used insecticides: abamectin, chlorfenapyr, spinosad,
indoxacarb, fipronil, prothiofos, profenofos, deltamethrin, lambda  cyhalothrin, cypermethrin, chlorfluazuron,
esfenvalerate, emamectin benzoate, diafenthiuron and Bacillus thuringiensis on P. xylostella collected from
cabbage fields located in Tak , Nakhorn Sawan, Phitsanulok, Petchabun, Uttaradit, and two referent sites from
Nontaburi and Chiang Mai. Insecticidal bioassays using topical application and leaf dipping methods were
performed on P. xylostella based on completely randomized design with 4 replications. Results showed that the
effect of the 15 insecticides on P. xylostefla was significantly different among locations, insecticidal intake routes,
and kinds of insecticides but they gave the same tendency of change. The low efficency of insecticided was
found in the insects collected from Phitsanulok and Nontaburi and the most effective application methods were
leaf dipping. Diafenthiuron, indoxacarb, fipronil, spinosad, prathiofos and Bacilius thuringiensis had high efficiency

in controlling P. xylostelfa from these areas.

Keywords: efficiency of insecticides, diamondback moth, Plutefla xylostelia, lower northern Thailand
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Table 1 The list of selected insecticides for determination of their efficiency on diamondback moth,

Plutella xylostella.
Common name Commercial name % a.i. and Application rate
formulation {ml or g / 20 | of water}
abamectin Vertimec” 1.8% EC 60
emamectin benzoate Proclam® 1.92% EC 15
spinosad Success 120 SC° 12% SC 20
chlorfenapyr F{ampage® 10% SC 40
indoxacarb Ammate® 15% SC 15
fipronil Ascend 5% SC 40
prothiofos Tokuthion 50% EC 40
profenofos Supercron 50% EC 40
deltamethrin Decis 3" 3% EC 20
lambda eyhalothrin Karate 2.5 EC” 2.5% EC 30
cypermethrin Oktane 10° 10% EC 38
esfenvalerate Sumi-alfa® 5% EC 30
chlorfluazuron Atabron® 5% EC 40
diafenthiuron Pegasus 250 sc® 25% SC 60
Bacillus thuringiensis (Bt) Xentari® WwWDG 20

s nesfl quazdeadng (2547)
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Figure 2 Shows percent survivor of Plutelia xviostella

growing areas after application of insecticides by leaf dipping method: a = Tak, b
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Trichogramma confusum Viggiani

Impact of Certain Insecticides on Pupa of Egg Parasitoid,
Trichogramma confusum Viggiani

(Hymenoptera: Trichogrammatidae)
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Kiattisak Kerdsuk”, Weerathep Pongprasert’ﬁ, Sawai Buranapanichpanzj and Jiraporn Tayuﬁvuﬁkuf’

Abstract; Eqqg parasitoid Trichogramma confusum Viggiani (Hymenoptera: Trichogrammatidae} is an important
natural enemy, commonly used to control sugarcane stemborers worldwide. Occasionally, insecticides have to
be applied to reduce sugarcane insect pests especially when the outbreak occurred. However, the available
information of insecticides that are high efficiency to control sugarcane insect pests hut are safe to this egg
parasitoid is very insufficient. Therefore, the impact of 8 common insecticides: deltamethrin, lambda cyhalothrin,
cypemnethrin, chlorpyrifos, carbosulfan, carbaryl, fenobucarb and fipronil on pupa of egg parasitoid,
T. confusum, was studied in order to find the insecticides that are efficient to control the sugarcane insect pest
and safe to this outstanding parasitoid. The study was conducted at the National Biological Control Research
Center (NBCRC), lower northern regional office based on completely randomized design with 5 replications and
100 insect pupa in each experimental unit. The insecticides were applied by direct spraying and dipping
methods. The quality and efficiency of T. confusum survivors were determined. Results from both application
methods showed that most of pyrethroid insecticides affected 7. confusurm pupa less than the others.
Deltamethrin was the least toxic in this group, followed by cypermethrin and lambda-cyhalothrin, respectively.

Chlorpyrifos and carbaryl were significantly high toxicity.

Keywords: Egq parasitoid, Trichogramma confusurn, sugarcane stemborer, insecticide

NFRIINEN NS RTNNTN RS AN RTAERT NIRENEIITRLG SR U AREM v InEdEuerng 8. 1ied &, Rwnglen 66000
2 = o o 4 - = o =l | <y = |
ﬂ’\ﬁ’)‘ﬂ’\ﬂﬁ’ﬂ‘]ﬁ’]lﬂ.@ﬂﬁ‘m"#‘ﬂ AMINEATANERT NuTinendadaslu a. Wag A, dealue 50200
T/Department of Agricultural Science, Faculty of Agriculture Natural Resources and Envircnment, Naresuan University, Phitsanulok
65000, Thailand
Z/Department of Entemelegy and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
*Correspondmg author: Tel.0-1917-9347, Fax. 0-56526-1986, E-mail address: weerathepp@yahooc.com
257



AISFHSTLINBAT 25(3); 257-265 {2552)

uvAnsa: wilewld Trichogramma confusum Viggiani WILWHASH mgﬁﬁumﬁﬁéﬂﬁmﬁ'ﬁaﬂ%hmimmu
yeunedesauiiuieeuuinarialy ﬂ@ﬂﬁg’\iﬁmﬂ%ﬂ’liﬁhLLN@\TLﬁlﬂﬁmﬂim’mﬁm\iLLN@QﬁMg%@EﬁQWﬁMTN
Siulpaienizadadadlouaaf anisszinein aeadlsfoom %J’@u“aLﬁ'mﬁ’ummﬂmeﬁﬁﬂiﬁw%mwiumi
pURLINAAPTFRE AT aea e rousme T Renn FaiAdETnsd s nsuanszviTeans
siusaaLeileResnudumaenl 7. confusum 11 ieAnaNssiuLRal wrnzanlunseuR el Nades
wardlpnuaendesaumutianld 7. contusum nsnesniumsiiueidspeurnAmnsiilaeduriduens
npwtepenats Ineldununtsveas i niguassnl 9 5 7 uazanlatmeandl i wsumailoud o 100 5
IFa19el1uua94101 8 9l Fa deltamethrin, lambda  cyhalothrin, cypermethrin, chlorpyrifos,  carbosulfan,
carbaryl, fenobucart Wa fipronil THITNsvadeY 2 5 Aa A nswuanslaenss uasdfaninudadluans AL
Fanrsu3audeumnnmuassyaniamaeaumuienlifsendin uantsAneanudiatssiumadlungs
Tridnsae Suanssvusieunudlanld 7. confusum tasndransainumasriisiu 7 leansiidnanssnies figaie
deltamethrin BF7] cypermethrin LAy lambda-cyhalothrin ﬁLme:iﬁlmi chlorpyrifos Way carbaryl ﬁﬁw@\imﬂ

ar =

FdA e weiilewls Trichogramma confusum viaUNaSaY @173 LA

UNUI pauAxLannadan Ll lius wardusyavanimin

AN ufadl43T nsnauna  usynd 19N TR U Y

wsnidlendls Trichogramma confusumViggieni 814TRgA9ARNNTFAINFL IDARNITTLLNATAS
(Hymenoptera: Trichogrammatidae) 4l 1uuasd g wuaunadat lsenaufuarsduaadluilagiul
fasm AT PN AQUNINABNISATUANVUBLNG AL HVSTTANENNN vaneetladl aonsdmngTunad
Fae (Nguauddsunaadmginainenasiials, 2544, e mmﬁmﬁmmﬂa@mﬁam’@ﬁmgﬁﬁmﬁﬁmﬂ%u

Hassan, 1993) 4 wsutlsuwelyeniimuilewlytiing 99Dy aTTn10987 32 UIAITIRINIHIZAN WAz
£ =] kX ) N =l =, E Sad [~
anssnannisd Y e ersauannedaslfgaeies flsydniam lunseetpumeunedes 95 uani
Ay 85 (FAL UALANLY, 2538; G115 UATANL, 2546) ANV UFURTIEUIDHLANTENU B WE LT 2119 A5
! e = ! e ! 2 o Yo 4 9w
nisdantassumilauilendantansunileuli nislarlassiieegn dulag1aadnuin Ineenny
srazpnud defmsatdoagnisluldsotuuaendes edadc ummleanluszerdnuddaiusyasnilonld
Weganndas wazazean unisidusdenis (A lurnstmenlame ImaﬁgﬂLLuumiﬂmﬂroi@mﬂmmmﬂm
wazAny, 2551) Tneld el andiuaann fe v nus wetudduwmdoudaag neluldaesinaiafat
g upL auanansranslunilaedae TS RIINAg A1u1701Rai A uRTIgA N A TH wNAS LA T AT

Uamilaesluszdu 25000  Fasiald nsilanlaes T R e R E R LI AT R R B PR P B TR
nseviann 4 15 §u wuaIDAea s af s Do Fiduiy
agdlsfipns Tuiud lgndasnaon udd aman nilguiniseauANe unadas

= 1 = 1 1 1 ﬂl 1 a 1 dl = :ﬁl 2 L =Y = 1
fnnstlamaesusadleuldodweedlas windumuds  AfetLA 9 AAREUNTI R manserUA R MR
fameiinissrunnraarieunadasegionnia vinld  unerilefiiinadelUssAvEn naaednuduadanly

3 = Ed = 1 1 =4 ] 4 = 20 dil’ 2 =4 22
inepsnsaiufaedinisnuatsduned Wadeean T confusum  elufayadewinlunisaen’ld
nassrinpteausunadatot1auaniasdllld  asedifndadpgiaedagnies wasiss@ninm
andayadangdrs  wasdlidiudnluntaslaaiiunns sielil

258



HANTEN LIRS HIMNAIUN T A AaAnwawaw e wla

Trichogramma confusum Viggiani
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Table 1 The list of selected insecticides for determining their impacts on pupa of egg parasite,

Trichogramma confusum

Common name Commercial name

% a.i. and formulation

Application rate

{ml or gm / 20 | of water)

Deltamethrin Decis 3°
lambda cyhalothrin Karate 2.5 EC”
Cypermethrin Oktane 10°
chlorpyrifos (Chorazon™)
carbosulfan (Always®)

carbaryl (Sevin 85 WP®)
fenobucarb (Pigger”)}
fipranil {Ascen d®)

3% EC 15-20
2.5% EC 20-30
10% EC 23-38
40% EC 20-30
20% EC 2040
85% WP 40-60
50% EC 40-80

5% SC 40-80




MITATARAT 25(3); 257-265 (2552)

BANUNTANLR AR U TR NG Aot
Tumnaeaeud eaeLssAvEnnmedeu uarams
nsnidusafisdereagniu F, famsmpanaifiim
HIANTANI9T84 Dutton and Bigler (1995} wax

Andrea and Eduardo (2004}

NMTNARAUAILIBNGTWUENTHIUNAIIAIAGS

e

Antlunismilaunimageuinedaqusnus
uALANFnaLenznTFan s UAn U lunsdiilleamin
el ananafefuanauLn AN Tee WA HUATT
S AP Bae LA RTIUAT W UT I As

Toelfueiisley nusdul s Bunnianswiniu

NMFILATIZUEE
N W AW v = s
Tinsrpidayanlifuinedinseifacu
wilsile91s (Analysis of variance) wazi [Feiiianmans
WANF"9189ALeAe 1PeR T Duncan's New Multiple
Range Test (DMRT) #syfUanslitiasiu 05 ulafifus
(P < 0.05)

HANTTNAR B

Fnsn1sineanaindnuizeunuienld
T. confusum Barinnaquanudumailen 6 ede
aeludosiaaar 0.00-81.29 Tneu u’lﬂﬁﬁuma
deltamnethrin H8msIN13TNGagA WaYANT chiompyritos
Huarr Wumailenla lif nesnan ndnud (mwil 1a)
Tt AFnsHuasen U adlRenas WLERIIR 9N
aanannFnudnanllels T confusum SlAneds
Fausiiasiay 4.94-86 52 Ioeiueir197vians lembda-
cyhalothrin, deltamethrin, cypermethrin, fipronil Way
carbosulfan  fiANeRawNLSTaY 8652, 8146,
79.79, 77.56, Wa% 76.59 MIUATAL Faudnensin
weauriilenliaediuing dauans chlorpyrios USRI
nsHneenannen Lﬁﬁ%ﬁ@mﬁfa Soeimz 4.94 (mwﬁ' 1b}

ponuiaUnAIeed A udeunu e uld
T. confusum viamsuinwsilaneased ludadon ey

260

17219857 Heans carbaryl WUAIMHEALUNB U996
Fudaumudlndilneanunanniige Aefesay 98.57
RA91A19 deltamethrin Lag cypermethrin Wuﬁ%ﬁ'&qm
(mwﬁ 2a) Tua nul miwumﬁhLLummuuﬁmLﬁﬁu
Aedefafudaiinnuieung wuludaetasay
14.00-68.33 1pgans chlorpyrifos WUFLANT
wonsilsudlparufisnduindan Aefasaz 68.33
ANUANT  deltamethrin, cypermethrin - WAY lambda—
cyhalothrin -~ WURALANTE R uRALU R WaNTas
WAL DsaY 14.00, 19.85 WAz 18.23 MINAAL
aeldupnsiaTuanIwUnR (mwﬁ" 7h)

SNPRBLIA TN AN e N LA AR LT
wereumuiledlt 7. contusum i vansinnsqs
ANUALAY Wuaissitudadlnens Tinalui Anna
et rafiAedeesludasfasas 1.00-75.00 uaz
2.00-83.00 FINANFY WLTleLF FTe e mann ans
detamethiin srsmsnsmA e A uadlFgegava 2 sl
LAY LLmuLﬂﬂuﬁi@mmﬂmﬁ'umi carbosulfan WA
carbaryl Sannsoudeuidmuadlisan dounsdl
miwumi&umi chlorpyrifos WAz carbaryl ARLLTTe
AP AeUTd v uadls L‘O;’T’aﬁm (mwﬁ' 3a, 3b)

Usz@vnsninnisideusaaunuiidauly
T, confusum fisapannmsldfuassinuanta 2 3%
faeasninlauldiide s oy ludn wsfiamag
Wi Aot lusod 0.00-25.00 Wiz 0.00-22.60 W
pawnuilewedy 1 Fanua1iy Inewmuiile
flsapannans deltamethrin - SlF1maentsilougign
aelsifannausnsnsTuAeAsn s e an e,
n LLmuLﬁﬂuﬁﬁvammmmﬁuﬁmtﬂuﬂw carbosulfan
WAy carbaryl LasHuas chlorpyrifos Wazcarbaryl
Tensa cuamnsnden et aasl@suan (W
7l 48 uay 40)

ARgINSANDANAINANWATEIQNTIF1 999
wenailendls T confusum vasannliFan sl dada
232 fienedeludneniirmadienfu lnawmuiien
flsomannans deltamethrin  fiFAEFRINNHnaan
AL F1gegn 9237 aeldfipoausnsnety



HANFENUADIRANSHIMNAI LN TH A A afnus wawawla

Trichogramma confusum Viggiani

100 100

%0 a 90
a a

g 804 g o

g H

& my b & M

g 60 4 c E 60 +

k= E

§ 9 c R

& a0 g 40

pa B

= 304 £ 304

5 §

= 20 4 d de 24
0 - 10 -
0 0
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Insecticides Insedticides
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Figure 1 the means of percent emergence of Trichogramma confusurm adults after application of
insecticides by a) dipping b) direct spray The mean values with the same script are not
significantly different {P-value > 0.05). del = deltamethrin, cyper = cypermethrin, lamb = lambda-
cyhalothrin, chlo = chlorpyrifos, carb = carbosulfan, carbaryl = carbaryl, feno = fenocbucarb, fipro
= fipronil
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Insecticides Insecticides
a b

Figure 2 the means of percent deform adult of Trichogramma confusum after application of insecticides by
a} dipping b} direct spray The mean values with the same script are not significantly different
(P-value = 0.05). del = deltamethrin, cyper = cypermethrin, lamb = lambda-cyhalothrin, chlo =
chlorpyrifos, carb = carbosulfan, carbaryl = carbaryl, feno = fenobucarb, fipro = fipranil
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Figure 3 the means of percent movement of Trichogramma confusurm adults after application of

insecticides by a) dipping b) direct spray The mean values with the same script are not
significantly different {P-value = 0.05}). del = deltamethrin, cyper = cypermethrin, lamb = lambda-

cyhalothrin, chlo = chlorpyrifos, carb = carbosulfan, carbaryl = carbaryl, feno = fenobucarb, fipro

= fipronil
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Figure 4 the means of percent parasitization of Trichograrmma confusum adults after application of

insecticides by a) dipping b) direct spray The mean values with the same script are not

significantly different {P-value = 0.05}). del = deltamethrin, cyper = cypermethrin, lamb = lambda-

cyhalcthrin, chlo

fipro = fipronil
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= carbaryl, feno = fenobucarb,
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Figure 5 the means of percent emergence of Trichogramma confusurm F1 adults after application of

insecticides by a} dipping b} direct spray The mean values with the same script are not

significantly different {P-value > 0.05); del = deltamethrin, cyper = cypermethrin, lamb = lambda-

cyhalothrin, chlo = chlorpyrifos, carb = carbosulfan, carbaryl = carbaryl, feno = fenobucarb, fipro

= fipronil
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Managing of Agrobiodiversity in Lowland Rice

Ecosystems of Farmers in Phayao Province

yas1 Anllsunina” wony Busiumzds uaz desm dege”

Budsara Limnirankul”, Phrek Gypmantasiri” and Chorpaka Muangsuk”

Abstract: Agrobiodiversity is the basic resource for sustaining farmers’ livelihoods. One approach of studying
sustainability of agricultural systems is to understand farmers’ management of agrobiodiversity in farmland,
home gardens, and forest land, which provide bioresources for supporting households’ access to food and
income. This paper presents results of the study on farmers’ management of agrobiodiversity in rice-based
ecosystems in Phayao province. Three ecosystems with different production intensities were selected, namely
organic rice system in rainfed lowland, integrated farming with pond system in rainfed lowland, and intensive
lowland rice ecosystem serviced by communal irrigation system. Famers managed agrobiodiversity to fulfill
their needs for food security and income stability through commercial farming practice. Farmers independently
managed agrobiodiversity for commercial production, but in certain circumstances, they organized as groups
and partners with private sectors, local traders or farmer leaders for market access and entry. Management at
community level was more pronounced in the case of managing forest resources when members of community
participated in setting up rules and regulations that worked in practice. Farming livelihoods were then related to

flow and combine utilization of bioresources between farmlands, homegardens, and forest ecosystems.

Keywords: Agrobiodiversity, farming livelihoods, lowland rice ecosystems

AN N NE PN ONERT ALINERTAERST e d el A, Fadlel 50200,
”Multip\e Cropping Center, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand.
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Table 1 Agrobiodiversity of home gardens in Ban Sri Chomchaeng and Ban Pua.

Study sites Vegetables Local Herbs Fruit trees Trees Total
vegetables
Kinds % Kinds % Kinds % Kinds % Kinds % Kinds %
Ban Sri 9 7 81 64 9 7 24 19 3 3 126 100
Chomcheang”
Ban Pua 4 1 27 77 2 6 2 6 0 0 35 100

* Number of household interviewed at Ban Sri Chomcheng 12 household and Ban Pua 10 household.

Table 2 Food expenditures accounted from agrobiodiversities of farm households.

Total expenditure {Baht) for food in a month*

Study sites
Minimum Maximun Average
Ban Sri Chomcheang {No. of household = 18} 120 1054 372
Ban Pua {No. of household = 10) 378 1182 768

* accumulated from one meal (dinner) per day
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Table 3 The distribution of agrobiodiversities in grove forest and evergreen farest in Ban Soi Sri.

Kinds of agrobiodiversities Jan | Feb | Mar

Apr

May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Qecophylia smaragdina
Meimuna opalifera
Melientha suavis Pierre
Carebara spp.

Vaspula spp.

Aganosma marginata (Roxb.)
G.Don.

Lxora cibdela Craib.
Amorphophallus spp.
Curcuma aerugincsa Roxb.
Astraeus hygrometricus
Butterfly pupa

Russula spp.
Termilomyces spp.
Amanita hemibapha Berk.
Zingiber kerrii Craib.

Bamboo shoot

% X * *

* ¥ * * * ¥
* * * X * ¥
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Supplement of Yoghurt on Growth Performance and

Reduction of Diarrhea Problem in Suckling Pigs

o e o o o o o = =
ANBNNIANAAIN LAUAUAN" uas Viadd afmAasNgs

Larkparkanar Kheanchantuke” and Tusanee Apichartsrungkoon”

Abstract: The effects of yoghurt supplement on growth performance and the reduction of diarrhea problem in
suckling pigs were studied. Sixty-five piglets were randomly divided into 5 groups, each comprised of 13
piglets. Group 1 served as the contral (received no yoghurt). Group 2, piglets were supplemented with
commercial plain yoghurt from 5-12 days of age. Group 3, piglets were supplemented with home-made
yoghurt, produced from commercial yoghurt, during 5-12 days of age. Group 4, piglets were supplemented with
commercial plain yoghurt during 5-21 days of age. Group 5, piglets were supplemented with home-made
yoghurt, produced from commercial yoghurt during 5-21 days of age. Yoghurt was given orally twice a day, in
an amount of 10 mi/piglet, from 5 to 12 days of age. For the piglets in group 4 and 5, yoghurt was given in an
additional amount of 15 ml/piglet from day 13 until weaning at 21 days of age. The average daily weight gain
(ADG]}, health condition and incidence of diarrhea in the piglets from 5 to 28 days of age were recorded.
The results revealed that ADG in group 1 was significantly lower than those of the other groups (P<0.01}.
The average daily gain until 28 days of age in group 4 and 5 which got long term supplement tended to be
better than those of group 2 and 3 which got short term supplement (P>0.05). The percentage of diarrheic
piglets in group 2-5 were significantly lower than that of group 1 (P<0.05} and the percentage of recuming
diarrheic piglets after recovery in the control group (group 1) was significantly higher than those of groups 2-5
(yoghurt groups; (P<0.05}. In addition, it was found that home-made yoghurt had good effect similar to

commercial yoghurt.

Keywords: Diarrhea, yoghurt, growth performance, suckling pig
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Table 1 Growth performance of piglets unfed or fed with different kinds of yoghurt at different duration.

ltem T1 T2 T3 T4 T5 S.E.M.
Number of piglet, head 13 13 13 13 13
Average weight, g
Suckling period
- 5days old 2196.2  2353.8  2346.2 22923  2269.2 6.06
- 8days old 27346  3100.0 30654  3026.9  3038.5 8.58
- 12 days old 3300.0"° 3861.5° 3853.8° 38615  3865.4° 9.48
- 15 days old 3606.2°  4380.6°  4400.0°  4384.68°  4469.2° 10.73
- 18 days old 4300.0° 5073.1° 50000 5100.0°  5276.9° 10.94
- 21 days old 4869.2° 5776.9" 55385 5876.9°  5969.2° 12.32
Weaning period
- 24 days old 4942.3°  6030.8° 58462 6107.7°  6223.1° 12.70
- 28 days old 5223.1° 63385 6300.0° 6553.8° 67154° 13.79
ADG during 5-21 days of age, o d d J d
157.2 2014 187.8 210.9 217.7 0.60
g/day
ADG during 5-28 days of age, . 4 4 ) 4
126.1 166.0 164.7 177.6 185.3 0.48

g/day

T1, Control group (fed no yoghurt).
T2, Fed commercial yoghurt during 5-12 days cf age.

T3, Fed yoghurt produced from commercial yoghurt during 5-12 days of age.

T4, Fed commercial yoghurt during 5-21 days of age.

T5, Fed yoghurt produced frem commercial yoghurt during 5-21 days of age.

*®Mean in the same row with different superscripts differ significantly (P<0.05).

* Mean in the same row with different superscripts differ significantly (P<0.01}.
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Table 2 Number of diarrheic piglets in different period of age.

ltem TH1 T2 T3 T4 T5 Total
Number of piglet, head {h) 13 13 13 13 13 65
Diarrheic piglet, h {%}
Suckling period
- 5-12 days of age 11(84.6)"°  4(30.8)°  3(23.1)°  3(23.1°  3(23.1)°  24(36.9)°
- 13-21 days of age 2(15.4) 0(0.0) 1(7.7) 0(0.0} 0(0.0) 3(4.6)
Weaning period
- 2228 days of age 1076.9 3231 17.7¥ 000 177 15(23.1)°
No. of recurring diarrheic 10{(76.9)° 17.7Y 0(0.0)° 0(0.0)° 7.7
piglet, h (%}
Total of diarrheic piglet, 13(100.0"  6(46.2)° 5(38.5)°  3(23.1)°  3(23.1)

h (%)

T1, Control group {fed no yoghurt).

T2, Fed commercial yoghurt during 5-12 days of age.

T3, Fed yoghurt preduced from commercial yoghurt during 5-12 days of age.

T4, Fed commercial yoghurt during 5-21 days of age.

T5, Fed yoghurt produced from commercial yoghurt during 5-21 days of age.

*®NMean in the same row with different superscripts differ significantly (P<0.05).

*¥ Mean in the same column with different superscripts differ significantly (F<0.01).
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Effect of Dry Cassava Leaf Supplement on Behaviour

and Production of Grazing Swamp Buffaloes

AW aums’ ayuma mglssind gwste WS uaz g3 azouund

Pipat Somparnﬂ, Anuchat Tangphoomrapeewongﬂ, Supornchai Faree” and Suriya Sawanon”

Abstract: The study was undertaken to examine the effect of dry cassava leaf supplement and different grazing
periods on behaviour and production of swamp buffaloes. A grazing trial was conducted from March to June
2008 at Surin Livestock Research and Breeding Center, Surin Province. The experimental period was divided
into two 40-day sub-periods, i.e. dry and early wet seasons, with a 20-day transition period. Eighteen 2-year-old
swamp buffalo heifers were divided into six groups, each of three heifers, with the mean group weights being
similar. Two groups were randomly assigned to each of three temporal patterns of pasture provision as follows:
access to pasture from 06.00 h to 06.00 h (24-h treatment, DN}, access between 06.00 h and 18.00 h {daytime
treatment, D} or access between 18.00 h and 06.00 h {nighttime treatment, N}. The six groups grazed separate
3-rai paddocks of ruzigrass. When not at pasture, the animals allocated to treatments D and N were kept in a
common corral with free access to fresh drinking water and mineral blocks. Dry cassava leaf (Manihof esculenta
Crantz) was offered at about 1% of body weight each day to animals on treatments D and N, Individual animal
activities were recorded by visual observations conducted at 5-min intervals throughout 3 days in each period.

The results showed that buffaloes on DN treatment spent longer (P<0.05) grazing and had more grazing meals

Ynrdgwmelulaiimanees anzivenrgrfuesmalulal avivedaserAinaed guiide sneraaana tumil 12121

Zguiideusrigaiugdeddiung AMusuniy dwnadias giund 32000

*MPRTERILE ARUNERT ALY I FRINERIAERT Sanefunauan ATl 73140

wDepanment of Agricultural Technelegy, Faculty of Science and Technology, Thammasat University, Klong Luang, Pathum Thani
12121, Thailand

2ISuriﬁ Livestock Research and Breeding Center, Mueang, Surin, 32000, Thailand

3’Depar‘tmeﬁt of Animal Science, Faculty of Agriculture at Kamphaengsaen, Kasetsart University, Kamphaengsaen, Nakhen Pathom
73140, Thailand
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(P<0.05} than those on treatments D and N. Although the total ruminating time between some treatments
differed by more than 1 h, these differences were not significant. Estimated total intake was greater (P<0.05} for
the supplemented buffaloes (D and N} than the unsupplemented buffaloes. Buffaloes supplemented with dry
cassava leaf gained weight, while buffaloes on the 24-h treatment (DN} lost 0.13 kg body weight per day during
sub-period 1 (dry season). During sub-period 2 (garly wet season} even though all treatments gain weight, the
supplemented buffaloes had significantly higher average daily gain (0671 and 0.77 vs. 0.33 kg/head/day on
treatments D, N and DN respectively, P<0.05). It is suggested that during the dry season, offering them a

supplement of dry cassava leaf will enhance the buffalo production.

Keywords: Swamp buffalo, dry cassava leaf, protein supplementation, grazing behaviour
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Table 1 Schematic representation of experimental design.

Period Group”
1 z2 3 4 5 6
1 N° D DN DN N D
Resting period
2 DN N D N D DN

* Each group contains three swamp buffalo heifers.

® DN= 24-h grazing; D= daytime grazing ; N=Nighttime grazing
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Table 2  Summary of daily meteorological records during experimental period 1 and 2.

Period 1 Period 2
minimum maximum minimum maximum
Air temperature (°C} 21.33 40.59 21.97 34.93
Black-globe temperature 21.88 50.59 20.78 47.53
Temperature-humidity index 68.95 90.76 71.12 85.29
Solar radiation (W/m°) 0 1276.90 0 1134.40
Rainfall {mm} 79.90 231.90
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Table 3 Chemical composition and digestibility of Ruzi grass and dry cassava leaf.

Ruzi grass Dry cassava leaf
Period 1 Period 2
Chemical composition (% of DM}
Dry matter (DM) 89.60 28.20 93.92
Crude protein 3.87 9.25 22.67
NDF 72.98 56.33 31.04
ADF 50.72 30.62 29.12
ADL 7.80 2.13 12.97
Digestibility (%)
DM 35.33 67.87 74.80
Crude protein 41.60 79.82 81.86
NDF 34.54 58.48 =
ADF 24.57 53.62 -
Period Treatment
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Figure 1 Temporal pattern of eating (F7) grazing (I} ruminating ( [] ) and idling ([ 1) behaviour of

individual swamp buffalo heifers allowed to graze during 24-h (DN), daytime (D) and nighttime (N}
in peried 1 and 2.
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and nighttime period {N}.

Table 4 Mean time spent in each activity by swamp buffalo heifers, grazing during 24-h (DN), daytime (D)

Treatment

DN

D

Period 1

Grazing time {min}
Eating time {min}
Number of meals
Meal duration (min)
Ruminating time {min)
Step rate {steps/min}

Bite rate {bites/min}

Period 2

Grazing time (min})
Eating time {min}
Number of meals
Meal duration {min)
Ruminating time {min}
Step rate {steps/min}

Bite rate {bites/min}

780.83 + 78.98"
6.67 = 1.41°
116.63 + 13.80
604.17 + 107.24
6.55 + 0.10
13.91 + 0.98

695.00 + 61.28°
10.33 + 2.36
67.01+5.79

500.83 + 20.03

5.48 + 0.21
23.90 + 5.28

426.67 + 70.71"
80.83 t 8.25
3.17 + 0.24"

136.94 + 30.25

681.67 + 84.85
7.30 + 0.54
13.13 + 2.02

447.50 + 57.75°
80.83 + 29.46
4.33 + 0.00

104.33 + 20.74

577.50 + 15.32
5.54 + 0.05
24.56 + 1.02

463.33 + 25.93"
75.00 + 2.36
3.17 + 0.24"
141.60 £ 8.74

795.83 + 107.24

7.21 £ 0.36
13.15 + 1.94

389.17 + 15.32°
95.83 + 10.61
4.00 + 1.41°

107.17 + 44.08
406.67 + 4.71

5.35 + 0.09
24.85 + 0.06

Values are mean + standard deviation.

® Values within the same row with different superscripts differ significantly (P<0.05).
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Table 5 Average daily gain, daily total fascal output and estimated total intake of swamp buffalo

heifers, grazing during 24-h (DN}, daytime (D)} and nighttime period (N}.

Treatment
DN D N

Period 1

Initial weight (kg) 208.02 +5.19 297.83+2.12 298.00+ 3.77

Mean daily live weight gain (kg} -0.13 £ 0.02° 0.20 + 0.15° 0.44 + 0.11°

Faecal output (kg DM/head/day) 1.83 + 0.05 2.11 £ 0.07 2.23 +£0.22

Estimated total intake (kg DM/head/day} 2.82 + 0.08° 4.99 +0.10° 5.30 + 0.33°
Period 2

Initial weight (kg) 296.00 + 0.44 296.67 + 0.01 298.00 + 0.48

Mean daily live weight gain (kg} 0.33 + 0.07° 0.61 + 0.03" 0.77 + 0.16°

Faecal output (kg DM/head/day) 1.91 + 0.07 2.06 + 0.01 2.07 £ 0.13

Estimated total intake (kg DM/head/day} 594 + 0.21° 7.01 £ 0.03" 7.05 + 0.40°

Values are mean * standard deviation

* Values within the same row with different superscripts differ significantly (P<0.05).
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Effects of Sago Palm Pith as an Energy Source in Concentrate
on Nutrient Utilization and Rumen Fermentation of Southern

Indigenous Cattle

Aum 1A’ 3139 vwsieddd” uaz T dugna”

Linda Damkhongw, Wanwisa Ngampongsai” and Pin Chanjula”

Abstract: This experiment studied the effects of sago palm pith (SPP} substitution for ground corn (GC} on
nutrient utilization and rumen fermentation process. Five rumen-istulated southem indigenous bulls, 2.9 £ 0.2
years old, with average live weight of 226 £ 5 kg were randomly assigned according to a 5xb Latin square
design to received five diets containing different levels of SPP. T,= 0 % SPP, 1= 256% SPP, T,= 50% SPP T =
75% 8PP and T,= 100% SPP substitution for ground corn (GC. Plicatulum (Paspaium plicatulum) hay was
offered ad fibitum. There were no significant differences (P>0.05) among treatments on roughage intake, but
concentrate and total dry matter intake increased with the increasing levels of SPP. The cattle fed with
concentrate containing 100 % SPP substituted for GC have the highest concentrate and total dry matter intake
(89.75 and 89.67 g/kg BWWE, respectively). The nutrient digestibility coefficients, nitrogen balance, pH and
ammonia nitrogen concentration in rumen fluid as well as blood glucose concentration and pack cell volume
were similar among treatments (P>0.05}. However, blood urea nitrogen concentration of the 75 and 100 % SPP
groups tended to be higher than the control group. It can be concluded that the optimal level of SPP to

substitute GC in concentrate should be 100 % for Southern indigenous cattle fed with plicatulum hay.

Keywords: Sago palm pith, rumen fermentation, southern indigenous cattle, nutrient digestibility, enerqy diet
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wDepar‘tmeﬁt of Animal Science, Faculty of Natural Rescurces, Prince of Songkla University, Hat Yal, Songkhla 90112, Thalland
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Table 1 Composition of concentrate containing different levels of sago palm pith substituted ground comn

Ingredient {kg) diet 1 diet 2 diet 3 diet 4 diet 5
Palm kernel meal 36.76 3545 30.10 25.51 21.87
Soybean meal - - 5.02 10.00 12.88
Ground cormn 54.00 40.50 27.00 13.50 -
Sago palm pith - 13.50 27.00 40.50 54.00
Palm oil 2.82 3.59 3.88 3.49 4.00
Urea 0.92 1.46 1.50 1.50 1.75
Molasses 2.00 2.00 2.00 2.00 2.00
Salt 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00
Sulfur 0.50 0.50 0.50 0.50 0.50
Mineral and vitamin premix1 1.00 1.00 1.00 1.00 1.00
Total 100 100 100 100 100
Nutrient”
CP (%} 14 14 14 14 14
TDN {%) 77 77 77 77 77
Price of feed’
{baht/kg) 12.71 7.41 7.07 6.60 6.13

1F\:‘Hnera\ and vitamin premix per 100 kilogram feed contains: Vitamin A 12.50 millicnlU, Vitamin D, 2.50 millionlJ, Vitamin E 40,000

U, Co0.40 g, Se 0.40 g, 11.70 g, Cu 20 g, Mn 85.00 g, Zn 115.00 g, Fe 135.00 g, K 155.00 g, Mg 175.00 g, feed aditive 10.00 g,

others 5.00 kg.

*Calculated based on chemical com position of feedstuff from NRC (1984}

3F’ric:e (baht/kg} : palm kernel 4,50, soybean meal 12.50, ground corn 8.00, sago palm pith 2.00, urea 2.60, molasses 9.00, salt 3.00,
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Table 2 Chemical composition of plicatulum hay, sago palm pith and concentrate containing different

levels of sago palm pith substituted ground corn (%DM).

ltems Plicatulum hay Sago palm pith Substitution levels of for ground corn in
concentrate (%)
0 25 50 75 100

Dry matter 91.70 93.09 89.64 89.45 89.37 88.91 88.70
Organic matter 92.01 96.04 94.62 94.42 94.13 93.38 93.04
Crude protein 3.62 2.07 13.77 14.02 14.03 14.06 14.13
Ether extract 0.74 0.24 8.61 8.80 8.19 6.70 6.44
Crude fiber 39.89 7.04 1068 1028 1132 1093  9.81
Ash 7.99 3.96 5.38 558 5.88 6.62 6.96
Nitrogen free extract” 47.76 86.69 61.56 61.32 60.58 61.69 62.66
Non structural

Carbohydratez 6.28 70.52 36.28 34.11 38.19 38.60 36.87
Neutral detergent fiber 81.38 23.21 35.96 37.49 33.71 34.02 35.60
Acid detergent fiber 50.02 8.25 20.97 21.04 21.00 21.69 19.44
Hemicellulose™ 31.36 14.96 13.29 16.02 13.96 15.12 17.20

"NFE = DM - (%CF + %0F + %EE + %Ash)
INSC= 100 - (%OP + %NDF + %EE + %ASh)
*Hemicellulose = NDF — ADF
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Table 3 Effect of sago palm pith substituted for ground corn in concentrate on feed intake of southern

indigenous cattle fed with plicatulum hay.

ltems Substitution levels of sago palm pith for ground corn in
concentrate (%) SEM
T1(0) T2(25) T3(50) T4(75) T5(100)

Plicatulum hay, kgDM/d 1.35 1.27 1.26 1.23 1.22 0.09
%BW 0.55 0.53 0.54 0.51 0.51 0.04
gDM/kg W*"* 21.90 20.76 21.24 20.01 19.92 1.56
Concentrate, kgDM/d 3.32° 3.38° 3.40° 4.10° 4.19° 0.20
%BWY 1.37° 1.40" 1.48% 1.74° 1.78° 0.09
gDM/kg W*"* 54.08° 55.37° 57.47°° 68.18" 69.75" 3.63
Total, kgDM/d 467" 4.65° 4.66° 533" 5.41° 0.21
%BW 1.92" 1.93" 2.02% 2.25% 2.29° 0.10
gDM/kg W™ 75.08" 76.13° 78.71°% 88.19"  89.67° 3.82

= Within rows not sharing a common superscripts are significantly different (P<0.05).
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Table 4 Effect of sago palm pith substituted for ground corn in concentrate on nutrient digestibility

coefficients (%) of Southern indigenous cattle fed with plicatulum hay.

Items Substitution levels of sago palm pith for ground corn in
concentrate {%) SEM
T1(0} T2(25) T3(50} T4{75) T5(100)

Dry matter 65.03 60.35 55.04 67.73 67.91 6.92
Organic matter 67.35 63.09 59.29 70.06 70.76 6.04
Crude protein 63.85 60.19 54.48 65.75 66.88 7.26
Neutral detergent fiber 57.92 51.32 44.04 56.19 56.63 6.80
Acid detergent fiber 45.00 37.60 30.59 44.62 36.59 8.48
Total digestible nutrient {TDN} 70.36 66.41 62.12 71.25 71.50 5.86
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Table 5 Effect of sago palm pith substituted for ground cormn in concentrate on feed intake of southern

indigenous cattle fed with plicatulum hay.

ltems Substitution levels of sago palm pith for ground
corn in concentrate (%) SEM
T1(0)  T2(25) T3(50) T4(75) T5(100)
Nitrogen intake, gDM/kg BwW™
Plicatulum hay 0.13 0.12 0.12 0.12 0.12 0.01
Concentrate 1.19°  1.24° 120 153%*  157°  0.08
Total 1.32°  1.36°  141”  185% 169"  0.07
Nitrogen excreted, gDM/kg BwW™
Feces 0.48 0.55 0.55 0.56 0.56 0.06
Urine 026° 030 035" 038% 044 003
Total 074" 085" 090% 004%  1.00° 007
Nitrogen excreted/ Nitrogen intake, % 56.06 62.25 63.83 56.97 59.15 7.93
Nitrogen retention, gDM/kg BW" ™ 0.57 0.50 0.50 0.71 0.69 0.09

= Within rows not sharing & common superscripts are significantly different (P<0.05}.
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Table 6 Effect of sago palm pith substituted for ground corn in concentrate on rumen fermentation

process and blood metabolites of southern indigenous cattle fed with plicatulum hay.

ltems' Substitution levels of Sago palm pith for ground corn in
concentrate (%) SEM
T1(0} T2(25} T3(50} T4{75) T5(100}
Temperature, "C 39.30 39.20 39.10 39.20 39.40 0.15
Ruminal pH 6.54 6.58 6.48 6.66 6.58 0.12
NH,-N, mg/d| 3.50" 3.93" 429" 5.50 5.29° 0.41
BUN, mg/dl 6.40" 6.69" 8.05"" 9.67°  10.67° 0.88
Glucose, mg/d! 64.80°°  65.007° 63.30° 62.50" 68.40° 1.20
PCV, % 33.00 31.80 32.90 32.40 31.60 1.34
" Means of values at 0 hour (before feeding} and 4 hours after feeding
*® Within rows not sharing & commaon superscripts are significantly different (P<0.05}).
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Processing of Longan in Syrup by Ultra-high Pressure

and Pasteurization
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Abstract: Gualities of longan in syrup following ullra-high pressure (400 and 500 MPa, 30 and 40 ° C for 40 min)
as well as pasteurization at 93 © C 10 min were studied. In comparison of qualities of the pressurized and the
pasteurized products data showed that the hardness, residue of vitamin C and sensory evaluation of the
prassurized product were significantly better (P << 0.05} in every aspect. For microbial quality, it was found that

total plate count, yeast and mould of the pressurized product were similar to those of the pasteurized samples.

Keywords: Longan in syrup, ultra-high pressure, pasteurization, hardness, vitamin C
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Table 1 Physical qualities of fresh longan.

asasaasauaamwnasdnlaluindaudiiy
asutlsgidsarmusugeiisuaznswialaalsd

ADLATWN NN ENTN P19797 3 uanaiife
féﬂiﬂufiﬂL%uﬁmummﬂigﬂﬁqaﬁfmuﬁu@ﬁ'q
faufugnmniuaznsmanalsfileadlasnnnd e
pauAs eeAnd L gandimsinadhledndnmneadia (P
< 0.05) Tugiandana & woE & el ﬁ@m;m
PaUANERT a* Qamdﬁﬂmmmﬂagﬂﬁwmmﬁuzﬂq
ﬁlqéquﬁuamun“ﬁ wayniswiaiaa lsfadnadiiadadny
NNADH (P < 0.05) aelglsfmiuan a* spaiiadlsl
ﬁﬂL%uﬁ'chuﬂfml,ﬂigﬂé’qammﬁ’u@aéw’mﬁu
@m,mnﬁﬁﬁhﬁ@ﬂﬂf.iﬂﬁ'chummmmahﬁ%mmmﬁm
iy mawm@@w@\mum (2560} wmmmmmﬂﬁﬂ@m
ELummaumammmumm 600 MPa wamu,ﬂu 30
wa 50 °C dluiaan 20 wili Beden fumswnaeeled
fie vl 90 °C Wluian 3 1l Tudauadend b
wmfﬁm'a“Ltﬂigﬂﬁqammﬁu@qéqéquﬁvmmmﬁLL@:
msmaelsdinbiilednleiien bt gand1gnpaLns
pgeilladn A vasalia (P < 0.05) adslsfimiunis
wilsgildaanaswaaanlsdinaialdd~Tlafidn or
zg\imhLLﬂigﬂé'wmmﬁu@ﬁ'ﬁ'quﬁuqmmﬁ WY
nsvnamaeled g namgiivigand i liAm§send
CrenaitldefeiaulaflE Sanda (Phunchaisri  and
Apnohatsrangkoon 2005)

Br9avl 3 Lmammqmmmu@mmm anlel
ELumm@wmummmumummmuuum@mmﬂ
ﬂ’liﬂﬂﬁd’lumi?\l’lﬂLﬂ'ﬂiﬂ@ﬂ’lxﬁﬂl&ﬂﬂ’lﬁﬂqu\mﬂm (P
= 0.05) @ézLﬁmf']mmﬁu@ﬁqmmm%ﬂmmmLm!u

Physical qualities Content
Texture : Hardness {N) 0.83 1+ 0.04
L* 4554 + 0.52
a* 1.50 £ 0.04
b* 583+ 0.16

Note - Each value was an average of triplicate + standard deviation
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Table 2 Chemical qualities of fresh longan.

Chemical qualities Content
pH 6.85 + 0.03
Total soluble solid ("Brix) 18.30 + 1.40
Vitamin C {mg/100 g) 82.64 + 0.98

Note - Each value was an average of triplicate + standard deviation

Table 3 Effect of ultra-high pressure and pasteurization on color and hardness of longan in syrup.

Treatments L* a* b* Hardness {N}
Control 49.06°+ 0.28  0.81" + 0.02 -0.76° + 0.20 1.15" + 0.02
Pasteurization 93 °C, 10 min 50.02° £+ 0.25  -0.07°+0.01  0.81"£0.16 0.78" £ 0.01
400 MPa, 30 °C, 40 min 52.88°+0.01  -0.37°+ 0.01 0.20" + 0.08 1.01° £ 0.01
400 MPa, 40 °C, 40 min 5359+ 0.37 -066°+0.12 051°%0.16 0.92° £ 0.02
500 MPa, 30 °C, 40 min 52.69"+ 0.16 043+ 0.07  0.30™ +0.05 1.01° £ 0.01
500 MPa, 40 °C, 40 min 52.87°+0.27  -0.66 + 0.05 0.56° + 0.05 0.94°+ 0.01

Note - Each value was an average of triplicate *+ standard deviation

- The different alphabet in each column indicates the significant statistical difference (P < 0.05)

- “Control” is the longan in syrup which has not been treated by pasteurized or ultra-high pressure.

lersadndnaléandnnmnaiaelsd Sansgey e
Tﬁim%\iﬁugﬁwﬂmmmiﬁchumm%@mﬁmmm
NTaLTAR UENEANATNTa L 89ana T AR
PDITIHRAY N A8 (Lillford,  2000) appR&Rariil
NITNPREIYE Castro ef al. (2008) AaWLAIAINY
mimﬂ'mmqw?wmwﬁ\imrlmummﬁu@\i@'\iﬁ'
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oreswBnusandunisnaaladi 70-98 °C
WA 1 - 2.5 Uil

AMMIAWNILAK prs1afl 4 wanaaalelu
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wnnnd I afdmindnawiestiles 16 % s
ABARAEATLNTVIPABITEGYE. (2550) ANz
ﬂ?mﬂﬂﬁmﬂﬁu%%@\iLﬁ@éuﬁiﬂﬁﬂL%@Nﬁﬂhumﬂmigﬂ
ﬁ'qammﬁu@ﬁq 600 MPa goaid 30 uaz 50 °C
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e 20 wni uazniswaiaslsd finamgil 90 °C
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ﬁﬂmw?wmﬂﬁchummﬁuqq 100 - 200 MPa Wud1
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98049 Krebbers ef al. (2002) WS e aTinupany
fugeiiBunnAmiAmiesiniy 6 % lurned
' | Ciluean 4 wd
—
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Table 4 Effect of ultra-high pressure and pasteurization on vitamin C content of longan in syrup.

Treatments Vitamin C (mg/100 g) Residual of Vitamin C (%}
Control 37.96" + 2.12 100
Pasteurization 93 °C 10 min 17.46" + 0.97 46
400 MPa 30 °C 40 min 29.17" + 1.39 Vi
400 MPa 40 °C 40 min 28.71° + 1.61 76
500 MPa 30 °C 40 min 30.10° + 0.80 79
500 MPa 40 °C 40 min 28.24" + 2.12 74

Note - Each value was an average of triplicate * standard deviation

- The different alphabet in each column indicates the significant statistical difference(P < 0.05)

- “"Control” is longan in syrup which has not been pasteurized or treated by ultra-high pressure.

ATINTANNAATANEN 3197 5 UAAINT
LLﬂﬁﬂé’qammﬁum@'ﬁwﬁ’mmmﬁw nuiag
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AauiBurndad waz 91 emalunulunilasvaana
?{Nmmmﬁu@\i@'\i naanauatle i deaiiinu
nisutsgdaaniswnaiaalsd ldmsaanunSunn
L%@@@w?a’%wm 13unnsd asf ua YR ATNHANTS
NAABINAPSINTY mummmummmmmmmm
fl1lssAnBnmlunsdiuds m@mmm@umwwm
e LLﬂvL“Tj'Eli’IELuN@mﬂm’ﬂ’iﬂ@LﬁE\iﬂUﬂ’liW’mLﬂ@i?ﬁ

Le

o
o

Vielanafinainaouiugainlfiauladnne uaad
aduvadiAanisdaan w wilagadgninane il
Ao AN AIRNATEE NS (Knom, 1995; Phunchaisr
and Apichartsrangkoon, 2005) A1NF1EN14184 Garriga
et al. (2004) ?ﬁ'qﬁﬂmmmﬂigﬂﬁmzﬁfaw Tmeld
FEAUALINGL 300 - 500 MPa fruund 25 °C 1uean
10 17 WU TsFUATNAL 400 UAY 500 MPa
dnunsnanUiunnidaduazidaslied 1aauysol
AU Hoover et al. (1989) Wi N9 P @i 350 MPa
Wlnan 30 WP waz 400 MPa  ilwaan 5 wad
g B nuadnuUAT By S8 Lasido
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AuA NI Usza MANGR Anuang
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Table 5 Effect of ultra-high pressure and pasteurization on microbiological qualities of longan in syrup.

Total plate count {CFU/g}

Yeast and moulds {CFU/g}

Treatments
Control 2,619
Pasteurization 93 °C, 10 min ND
400 MPa, 30 °C, 40 min 2
400 MPa, 40 °C, 40 min 2
500 MPa, 30 °C, 40 min 1
500 MPa, 40 °C, 40 min 1

742
ND
ND
ND
ND
ND

Note - ND : Not Detected

- “Control” is longan in syrup which has not been pasteurized or treated by ultra-high pressure.

Table 6 Effect of ultra-high pressure and pasteurization on sensory evaluation of longan in syrup.

Treatments Colour Aroma Texture Flavor Acceptancy
Ultra-high pressure . . a NS a
. 792°+£070 746" +£1.16 754" +1.01 688 155 7.24°+£1.29
500 MPa, 30 "C, 40 min
Pasteurization b b b NS b
760 £0.88 654 £1.34 676 £1.35 8672 151 664 £ 1.63

93 °C, 10 min

Note - Each value was an average of triplicate * standard deviaticn

- The different alphabet in each column indicates the significant statistical difference (P < 0.05)

- NS: not significant statistical difference (P > 0.05)
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