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Knowledge, Attitude, and Practices on Organic Fertilizer
Application for Growing Rice of Farmers,

Mae Suai District, Chiang Rai Province

gnswa navl5e” uas auj o a1e”

Yuttapon Thongprecha” and Dusdee Nalampang”

Abstract: The objectives of this study were to find out : (1) The kind, and quantity of organic fertilizer application,
and also the cost of growing rice (2) the relationship between farmers’ knowledge, attitudes, practice and
their personal economical and environmental factors and (3) Their problems and recommendation on organic
fertilizer application. The study was done by sampling 347 farmers in Mae Suai District, Chiang Rai Province.
The result showed that all of the farmers had one kind of fertilizer application which was organic incorporated
with inorganic fertilizer for growing rice. Farmers used animal manure more than compost and green manure
fertilizers. The costs of growing rice were 3,577.10 and 4,010.50 bath per rai for the rainy-season rice and the
dry-season rice, respectively. Independent variables including gender and knowledge about the environment in
the rice field were found to be significantly related to knowledge of organic fertilizer application. Obtaining of
messages in organic fertilizer, frequency of training and the knowledge about the environment in the rice field
were also significantly related to attitudes of organic fertilizer application. In addition, area of rice field, training ,
frequency of training, experience of organic fertilizer use, places and existence of organic fertilizer production,
number of in household labors and access to the place of organic fertilizer production were significantly related
to practice of organic fertilizer application. their lack of knowledge and experience of compost production were
the biggest problem of farmers in using organic fertilizer. More training should be provided on production and

application of organic fertilizer, and training for using organic mixed with inorganic fertilizers for growing rice.

Keywords: Knowledge, attitude, practices, organic fertilizer, growing rice
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Maximum costs

Minimum costs

average costs

List sD
(bath per rai) (bath per rai) (bath per rai)
inorganic fertilizer 1,350 870 960.19 139.29
organic fertilizer 1,000 700 755.22 186.57
fuel 80 40 62.47 17.85
labors 1,000 0 762.36 158.96
pesticide 120 40 57.44 27.46
machinery 800 600 682.74 154.40
Rice seed 190 100 140.39 41.27
Other equipments 150 90 138.08 122.15
Other 40 10 18.23 6.39
Total 4,730 2,450 3,677.09
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Table 2 The costs of growing rice in dry-season

Maximum costs ~ Minimum costs average costs
List SD
(bath per rai) (bath per rai) (bath per rai)

inorganic fertilizer 1,500 1,000 1,258.62 319.34
organic fertilizer 1,000 400 602.3 216.53
fuel 90 40 60.38 60.38
labors 1,100 0 997.89 17.87
pesticide 120 0 54.98 17.22
machinery 800 650 748.83 106.59
Rice seed 200 80 148.53 34.34
Other equipment 140 80 126.46 104.66
Other 30 0 12.5 12.28

Total 4,980 2,250 4,010.49

Table 3 Independent variables significantly related to knowledge of organic fertilizer application

Variables B Beta S.D. t Sig
- knowledge about the environment in
0.143 0.224 5.931 4.304 .000**
the rice field
- gender 0.435 0.145 0.376 2.767 .006™*
Constant 3.584 13.338
R*=0.071 R’,,=0.065 F=13.061

Note: ** significantly different at P < 0.01

Table 4 Independent variables significantly related to attitudes of organic fertilizer application

Variables B Beta S.D. t Sig

- knowledge about the environment in
0.663 0.254 1.136 5.082 .000**

the rice field
- frequency of training 0.749 0.194 1.200 3.732 .000**
- Obtaining of messages in organic 0.209 0.143 3.175 2.747 .006**
fertilizer

Constant 38.858 41.194

R’=0.146 R’,,=0.138 F=19.538

Note: ** significantly different at P < 0.01
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organic fertilizer application

Variables B Beta S.D. t Sig
- access to the place of organic fertilizer production -8.232 -0415 0.398 -7.804 .000**
- frequency of training 1215 0183 1200 3.869  .000*
-number of the place of organic fertilizer 1.060 0.153 1.152 3.623 .000**
- places and existence of organic fertilizer -2.094 -0.147  0.561 -2.801 .005**
production
- training 2.126 0126  0.469 2.625 .009**
- experience of organic fertilizer use 0.082 0.082 7.916 2.063 .040*
- number of in household labors -0.679 -0.084 0.986 -2.321 .021*
- area of rice field 0.158 0.079  4.085 2.140 .033*

Constant 27.574 19.887

R*= 0.570 R’,,= 0.560 F=56.115

Note: *, ** significantly different at P < 0.05 and P < 0.01, respectively
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Effect of Fruit Bagging on Yield and Quality of

Mango cv. Nam Dok Mai

astyg lanzdn” uaz siade saudan”

Saranya Jaiphayak" and Tavatchai Radanachaless”

Abstract: The effect of fruit bagging using double layers of carbon paper at different stages of fruit on yield and
quality of mango cv. Nam Dok Mai was studied. The experiment with six — year — old trees was conducted at a
farmer's orchard in Mae Taeng District, Chiang Mai Province from January to June 2007. Completely
randomized design with 4 replications (one plant per replication) was used in this study. The experiment
consisted of 3 treatments as follows: fruit was bagged when it was 5, 7, and 9 cm long or at 42, 47 and 50 days
after 50% bloom. The results showed that total fruit weight per tree when harvesting at 115 days after 50%
bloom was 17.8, 10.3 and 14.5 kg, respectively. The individual fruit weight collected from all trees at maturity
ranged from 422 to 460 g. The number of dropped infructescences after bagging per number of bagged
infructescences, the number of defected fruits after bagging, fruit size and seed size showed no difference.
Internal fruit qualities after ripening such as peel color, fruit firmness with peel and without peel, total soluble
solids (TSS) and titratable acidity (TA) were not different either. From the results, it is concluded that farmers can
start bagging the fruit when its length is 5 cm or longer without damaging the quantity and quality of the fruit
product.

Keywords: Bagging, quality, mango cv. Nam Dok Mai
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v Department of Plant Science and Natural Resources, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Basic information of the mango tree, shoot and inflorescence

ltem Minimum Maximum Average

Tree*

Canopy width (cm) 287.50 431.50 355.30

Height (cm) 240.50 357.00 302.70

Stem diameter (cm) 9.80 14.80 12.40
Inflorescence

No. of inflorescence per tree 151.00 372.00 259.30

Width (cm) 13.46 20.16 16.87

Length (cm) 29.38 44 .45 35.83

No. of florets per inflorescence 304.00 1691.00 941.60

No. of perfect flowers per inflorescence 32.00 196.00 80.58

*Average 12 trees

Table 2 Percentage of fruit panicle at harvest, fruit drop, number of defected fruit and total fruit weight per

tree of mango cv. Nam Dok Mai after bagging at 5, 7 and 9 cm long

Treatment Fruit panicle at

harvest* (%)

Fruit drop* (%)

Number of Total fruit weight

defected fruit* (%) per tree* (kg)

Bagging 5 cm long 12.82 2.10 1.00 17.77
Bagging 7 cm long 11.75 2.73 0.33 10.33
Bagging 9 cm long 11.50 1.65 0.50 14.52

%CV 48.59 44.10 159.03 39.83

*ns = non significant
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Table 3 Fruit size and fruit weight of fully mature mango cv. Nam Dok Mai at harvesting after bagging at 5, 7

and 9 cm long

Fruit size* Fruit weight*
Treatment
Width (cm) Length (cm) Thickness (cm) (9)
Bagging 5 cm long 7.89 17.40 7.31 422.00
Bagging 7 cm long 8.09 15.70 7.28 460.00
Bagging 9 cm long 7.90 16.38 7.26 441.25
%CV 4.37 3.62 4.73 10.74

*ns = non significant

Table 4 Peel color of mature and ripen fruit mango cv. Nam Dok Mai at harvesting after bagging at 5, 7 and

9 cm long
Peel color®
Treatment L c h
Mature fruit Ripen fruit Mature fruit Ripen fruit Mature fruit Ripen fruit
Bagging 5 cm long 51.60 47.61 25.09 35.32 74.99 73.10
Bagging 7 cm long 50.55 46.02 27.43 34.21 73.94 72.24
Bagging 9 cm long 50.53 46.71 27.39 34.53 74.35 71.85
%CV 1.24 1.25 7.53 2.25 1.24 1.43

*ns = non significant
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Table 5 Fruit firmness, total soluble solids (TSS), titratable acidity (TA) and TSS/TA of mango cv. Nam Dok
Mai at harvesting after bagging at 5, 7 and 9 cm long

Fruit firmness (kg/omZ)*

Treatment TSS* (%Brix) TA* (%) TSS/TA*
with peel without peel
Bagging 5 cm 0.82 0.27 16.26 2.21 7.44
Bagging 7 cm 0.82 0.24 15.99 2.52 6.69
Bagging 9 cm 0.87 0.31 16.35 2.16 7.71
%CV 23.44 26.41 4.02 19.64 22.62

*ns = non significant
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Effect of Girdling, Monopotassiumphosphate and
Ethephon on Off-season Flowering of ‘Hong Huay’

Litchi on Highland Growing
YA 1asna”? uas Aingn asINAs

Nudee Charoenkit”? and Pittaya Sruamsiri”

Abstract: The effects of girdling, monopotassiumphosphate and ethephon on off-season flowering of litchi grown
on highland was investigated in farmer’s orchard at Mae—rim District, Chiang Mai Province between October
2007 to December 2008. The experiment was conducted on 16 ten-year-old litchi trees ‘Hong Huay’, based on
completely randomized design (CRD) with 4 treatments; control, girdling, sprayed with 1%
monopotassiumphosphate and ethephon 800 ppm, and girdling plus sprayed with 1% of
monopotassiumphosphate and ethephon 800 ppm. The result revealed that both of girdling and girdling plus
sprayed with 1% monopotassiumphosphate and ethephon 800 ppm could promote off-season flowering on 56
days after girdling and gave the highest percentage of flowering up to 76.8 - 86.7%, while the control tree had
no flower. Moreover, the girdling plus sprayed with 1% monopotassiumphosphate and ethephon 800 ppm
increased fruit set percentage and fruit number per cluster at the average of 26.4 % and 16.4 fruits per cluster,
respectively. In addition, girdling plus sprayed with 1% monopotassiumphosphate and ethephon 800 ppm
treatment gave the greatest average fruit number per cluster of 15.2 fruits and promoted yield up to 81.6 kg per

tfree.

Keywords: Litchi, off-season flowering, girdling
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Table 1 The percentage of flowering as affected by the treatments

Treatment

The percentage of flowering”

Control

Girdling

Sprayed with 1% of 0 — 52 — 34 and ethephon 800 ppm
Girdling+ Sprayed with 1% of 0 — 52 — 34 and ethephon 800 ppm

Oc
76.8 a
51.0b
86.7 a

Significant

*

"Means with the same letter within column are not significantly different at P = 0.05 by LSD.
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Menzel and Paxton
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Table 2 Flower panicle number per tree, flower number per panicle and the percentage of flower type as

affected by the treatments

Flower panicle

Flower number Flower type (%)

T
reatment number per tree” per panicle Male Female

Control Ob Ob Oc
Girdling 452.0 a 2211a 66.1 a 338a
Sprayed with 1% of 0 — 52 — 34 and

3009 a 1,906 a 66.3 a 33.6a
ethephon 800 ppm
Girdling+ Sprayed with 1% of 0 — 52 —

5145a 2,092 a 79.1a 20.8b

34 and ethephon 800 ppm

Significant

"Means with the same letter within column are not significantly different at P = 0.05 by LSD.
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Table 3 The percentage of fruit set and fruit number per cluster as affected by the treatments

Treatment Fruit set ’ (%)  Fruit number per cluster”
Control Oc Oc
Girdling 10.5b 14.1 ab
Sprayed with 1% of 0 — 52 — 34 and ethephon 800 ppm 9.2b 11.5b
Girdling+ Sprayed with 1% of 0 —52 — 34 and ethephon 800 ppm 26.4 a 16.4 a
Significant * *

"Means with the same letter within column are not significantly different at P = 0.05 by LSD.

On fruit set period

Table 4 Fruit number per cluster on harvest period and yield per tree as affected by the treatments

Treatment Fruit number per cluster? Yield (kg/tree)
Control Oc Oc
Girdling 10.4 ab 63.5a
Sprayed with 1% of 0 — 52 — 34 and ethephon 800 ppm 6.5b 17.0b
Girdling+ Sprayed with 1% of 0 —52 — 34 and ethephon 800 ppm 15.2a 81.6 a
Significant * *

"Means with the same letter within column are not significantly different at P = 0.05 by LSD.

On harvest period

luszezluuninazmeanet luszzinga Gannsaduis PO9RUA ANNNIANETEITANET UATANLE (2550)
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Biotype Diversity of Brown Planthopper

in Lower Northern Thailand
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Abstract: The brown planthopper, Nilaparvata lugens (Stél), is one of the most important insect pests of rice in
Asia which adapts very well to be many biotypes living in the same rice field environment. Therefore, the
diversity of brown planthopper biotypes in lower northern Thailand was conducted. Population of brown
planthopper was collected from the rice paddy field in 4 provinces of lower northern Thailand: Phitsanulok
(PHS), Tak (TK), Uttaradit (UT) and 2 parts of Phetchabun (Lomsak, LK and Srithep, ST). Biotype of brown
planthopper was classified by using standard rice varieties and indices based on standard evaluation system
for rice from international rice research institute (IRRI). The result revealed that brown planthopper in lower
northern Thailand could be classified into 2 main groups. First group, reported biotypes, was biotype 2, 3 and 4.
Second group, unidentified biotypes, was UKPHS1, UKTK1, UKTK2, UKUT1, UKLS1, and UKST1. All biotypes
in unidentified group were closely related to biotype 4.

Keywords: Brown planthopper, Nilaparvata lugens (Stal), biotype
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Table 1 Reactions to brown planthopper of rice varieties.

Reactions to BPH biotypes1

Rice Resistant Southeast Asia South Asia References

varieties gene ] 5 3 4
Mudgo Bpht R S R S Athwal et al. (1971)
ASD7 bph2 R R S S Athwal et al. (1971)
Rathu Heenati Bph3 R R R R Laksminarayana and Khush (1977)
Babawee bph4 R R R R Laksminarayana and Khush (1977)
ARC10550 bph5 S S S R Khush et al. (1985)
Swarnalata Bph6 S S S R Kabir and Khush (1988)
T12 bph7 S S S R Kabir and Khush (1988)
Pokkali Bph9 R R R - Nemoto et al. (1989)
PTB33 bph2, R R R R Verma et al. (1979)

Bph3

TNA1 none S S S S

! Based on Standard Evaluation System for Rice Scale: R = resistant, S = susceptible.

HANITNAXRY

fa’mmsﬁummwn@mﬂaxmmmmL‘wgﬂ
nsslnpdtinmaluaniufiunu 4 Sminresmamite
nauae uazliasinaaiugdnnaneiuguinsgiu
WUGH ] iea¥gUuuuaesssFuANE Iy
dnaneiugnaaeufnann wazFauimauiugluuy
mQQSxﬁummﬁmW}ummﬁgm (standard evaluation
system for rice) ﬁ'ﬁ’ﬁ]ﬁ’ﬂmﬂ international rice research
institute  (IRRI) oA ALEN TR0 A NIInng
fmm@mnﬂziuﬂizmrmwimﬁuﬁ WU

Uszmnsreamdansyiandinma saneiles
Judafisnglan ansnsndnuenToaiiale 4 Tentia Ae
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Fouilafi 2, 3, 4 uwaznguilszansdlianansn
AuunTgtialdanuau 1 ngu (UKPHS1) (Gl’]i"]\'i‘ﬁl 2)

Usznnsveanaansslandinmma  suneusl
aan Ainmn aNnsnAnuendaiiale 2 Faaiin Ao
nquiszansiilianunenduundesiinld 2 ngu fe
n@'mﬁ' 1 (UKTKT) Lm:ﬂajmﬁ 2 (UKTK2) (g 3)

Uszmnnsreamannszladinma  §1unevi
Uan Aandngaasnng aunsodnuendaaiiale 3 o
fip Ao F19707 3 uaz 4 waznguilszanadiliananm
Auun@aialdauau 1 ngu Ae UKUTY (AT 4)

Uszannsreawaenslnsdiinana s1unevas
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arnsadnuandoaiin 16 1 Tantinminiu Ae ngu
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Table 2 Reaction pattern of standard rice varieties responded to brown planthopper collected from
Phitsanulok and identified biotypes of brown planthopper
Rice Reactions of rice varieties to brown planthopper
Varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S R S S S S S
ASD7 S S R R S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S R S S S S S S R R
Swarnalata R R S S S R R R R R
T12 S R S S R S S R R
Pokkali S R R R R R S S R R
PTB33 R R R R R R R R R R
UK UK UK
Biotypes PHS1 4 2 2 3 4 PHS1  PHS1 4 4

R = resistant and S = susceptible

WHANINIAATNEE AN NANNUT A0e wallA
cluster analysis LieANHAIAININATATES NN
UszansTozting1e 7 neludaunainisnanuundag
Hawazrliainiras uundaials wud1a 1819090

1 = a dgl al ’é Y @) 1
nantartinresnasnszianduimaldidu 4 ngu
NENUINAR UKST1, UKTK2, UKPHS1 WazUKLS1
nguNaeasha UKUTT WazUKTKT nguil 3 Aia daaiiaf
1, 2 uaz3 dounguil 4 Ao Tatlail 4 uavidenionig
a =R v [ % 1 o
Amsziinspnnudulillfasanisdnngaludnwue
AINAN9EAE bootstrap AW 100 AFY NLFINGHTYT
fanlianunsasauunling 2 nguilaanlnddaiu
TTRAN 4 NINNINTITRAN 1, 2 WAL 3 AINAAU
28913 AHANIBIANNA NN U SN A28 Tl wdauaa
WAy 19

NINWIEH AN bootstrap Wi @i

ANNANRUS sz aNgud @ msnauunatia L
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spanguiudaudaussszitdunansie SAndudu
A7N bootstrap WL 58 mumju%qmﬁmﬁ 1,2 uaz 3
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Faailonia 2 Nl liFnLadaniFn bootstrap winfiu 100
Tnedagiad 1 Srowlnddariudasiad 2 svsunu
wazluinues

LAY 2 iy

Winry 56
= o va | A a A
meﬂu mqﬂﬂmmvmwmmumm 1

NAN9A2E A1 bootstrap

Foaiofi 3 mum bootstrap 11Tl 60 (Nt 1)
fleAipmz@aniiafinuriuduaudumy
filanglusiugdnasing 4 Al lunimaseunadn du
AUNIUGENN 7] Lmeﬂﬁﬁ?‘m&i@%wﬁmmL‘wgﬂu
szduuAndaiunnn tneludiuniusile Boht
Frumusienatnsinedtnmadaaiad 1 uas 3 fu
bph2 Frumusiamaenszlaadinmadasied 1 ua

2 fuBph3,  bph4 WATbph28Bph3 FNUNIURD
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Table 3 Reaction pattern of standard rice varieties responded to brown planthopper collected from Tak

and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper

1 2 3 4 5 6 7 8 9 10

TN1 S S S S S S S S S S
Mudgo S S S S S S S S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S S S S S S S S S
Swarnalata S R R R S R S R S S
T12 S S S S S S S S S S
Pokkali S S S S S S S S S S
PTB33 R R R R R R R R R R
UK UK UK UK UK UK UK UK UK UK
Biotypes TKA1 TK2 TK2 TK2 TK1 TK2 TK1 TK2  TK1 TKA1

R = resistant and S = susceptible

X =% Yy A a 2 U
wannselanduinialdnndaniinsaniangui s
ANIORNUUNTTTATIY 2 NN B bph5 Fruniuste
AN innAumaTa TN 4 81U Boh6 Fun1use

X o N oa A
waenszinaduinnadoaiind 3, 4
ANNNTDANUUNTATDANGHT 1

o
wazngui L
8w bph7 Funuse
waenszlnnduimatioaiiai 3 uazd4  8u Bph9
> . X =% N oa A

Funusiemasnszinaduinnationian 1, 2, 3, 4
AT NANT IANNINAUNTRANGNT 2 (F19197 6)

31508
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Table 4 Reaction pattern of standard rice varieties responded to brown planthopper collected from

Uttaradit and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S S R R S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S R S R S S S S R
Swarnalata S S R S R S S S S R
T12 S S R S R S S S S R
Pokkalli S S R S R R R S S R
PTB33 R R R R R R R R R R
UK UK UK UK UK
Biotypes utt Ut 4 utt 4 3 3 UT1 utt 4

R = resistant and S = susceptible

Szathmary, 1997; Coyne and Orr, 2004)
AINHANITANHIANNAAINUANETRING N
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wEsnsTuaande s daudartiai 4 hulludoaieh
:j/ = v a = a o al
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sxinalulszmeneg
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Table 5 Reaction pattern of standard rice varieties responded to brown planthopper collected from

Lomsak and Srithep, Phetchabun and identified biotypes of brown planthopper

Rice Reactions of rice varieties to brown planthopper
varieties and biotypes of brown planthopper
1 2 3 4 5 6 7 8 9 10
TN1 S S S S S S S S S S
Mudgo S S S S S S S S S S
ASD7 S S S S S S S S S S
Rathu H. R R R R R R R R R R
Babawee R R R R R R R R R R
ARC10550 S S S S S S S S S S
Swarnalata R R R R R R R R R R
T12 S S S S S S S S S S
Pokkali S S S S S S S S S S
PTB33 R R R R R R R R R R
Biotypes UK LS1 /UK ST1
R = resistant and S = susceptible
Biotype 4
UKST1
19 58 UKLS 1
20 UKPHS 1
58 * UKTK 2
100 UKTK 1
49
UKUT1
Biotype 3
g0 Biotype 1
55
Biotype 2

Figure 1 Dendogram presents the relationship of the brown planthopper biotypes in lower northern Thailand:
biotype1 added for analysis, biotype 2, 3, and 4 found, unknown biotypes (UKST=Srithep
Phetchabun, UKLS=Lomsak Phetchabun, UKPHS=Muang Phitsanulok, UKTK=Maesod Tak,

UKUT=Ta-pla Uttaradit) and the number on the branch=bootstrap value calculated from 100 repeats.
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Table 6 Reaction patterns of resistant genes in standard rice varieties responded to biotypes of brown

planthopper collected from lower northern Thailand

Resistant genes

Biotypes

Bph1 bph2 Bph3

bph4

boh5 Bph6 bph7 Bph9 bph2&Bph3

Biotype 1’ R R R
Biotype 2

S R
Biotype 3 R S
Biotype 4 S S

S S

R
R
R
Unknown Group 1: R
(UKST1, UKTK2,
UKLS1, UKPHS1)
Unknown Group 2: S S R
(UKTK1, UKUT1)

R

o XU X XN

S S S R R

»w X o !
»w X X X

S S R
S R R
R R R
S R R

! biotype added for comparison the reaction of resistant gene on various biotypes of brown planthopper

R = resistant and S = susceptible.

1 o % s a
waznszlandiimedoniladl 1 uaz2  fgen
atinalafinnu wasnszlnndumadatio 1 v
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Species Diversity of Rice Insect Pests and

Natural Enemies in Organic Rice Paddy Field

o
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Abstract: Natural control of insect pest plays key role in organic rice production. Many species of insect pests
and natural enemies have been involved. Species diversity of rice insect pests and natural enemies were
carried out in organic rice paddy field at Environmental Entomology Research and Development Center,
Kasetsart University, Kampaengsaen Campus during January — May 2009. Rice insect pests and natural
enemies were collected from organic rice paddy field every 14 days from planting through harvesting period
based on simple random sampling method using sweeping net at 10 times/sampling spot. The total of 3
sampling spots were randomized at each time of the sampling. All insect pests and natural enemies were
identified, species diversity was calculated and the relationship to biotic factor: natural enemies and abiotic
factors: temperature, relative humidity and rainfall were performed. The total of 52 species of insects and
spiders composed of 20 species for insect pests, 25 species of insect natural enemies and 7 species of spiders
were found. The highest species number of insects and spiders (46 species) was found during seed filling
stage of rice and the lowest number (22 species) was found during seedling stage. Species diversity and
species evenness of insect pests were 2.28 and 0.76 whereas those of natural enemies were 2.94 and 0.85
respectively. The species number of insect pests was not related to abiotic factors but it was related to the

species number of natural enemies (r = 88.5) (P value < 0.05).

Keywords: Species diversity, rice insect pest, spider, organic rice paddy field
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Figure 1 The ratio of species numbers (a) and amount (b) of insect pests, insect natural enemies and spider

natural enemies found in organic rice paddy field at Environmental Entomology Research and

Development Center during January - May 2009.
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Table 1List of insect pests of rice and natural enemies in organic rice paddy field at Environmental Entomology

Research and Development Center during January — May 2009. NE = natural enemy and PT = pest

Order Family Scientific name Numbers  Status
Odonata Coenagrionidae Ischnura aurora aurora Brauer 135 NE
Ischnura senegalensis (Rambur) 36 NE
Libellulidae Crocothemis servilia (Drury) 49 NE
Pantala flavescens (Fabricius) 9 NE
Orthoptera Acrididae Oxya japonica Thunberg 44 PT
Tetrigidae Tetrix sp. 21 PT
Mantodea Mantidae Unidentified 1 NE
Hemiptera Pentatomidae Scotinophara sp. 15 PT
Alydidae Leptocorisa oratorius (Fabricius) 45 PT
Miridae Cyrtorhinus lividipennis Reuter 9N NE
Veliidae Microvelia douglasi atrolineata (Bergroth) 132 NE
Nabidae Nabis sp. 1 NE
Homoptera Cicadellidae Nephotettix virescens (Distant) 223 PT
Nephotettix nigropictus (Stal) 107 PT
Delphacidae Sogatella furcifera (Horvath) 59 PT
Sogatella sp. 1 15 PT
Sogatella sp. 2 14 PT
Nilaparvata lugens (Stal) 61 PT
Thysanoptera Thripidae Stenchaetothrips biformis (Bagnall) 418 PT
Neuroptera Chrysopidae Mallada sp. 9 NE
Coleoptera Chyrsomelidae Dicladispa armigera (Olivier) 9 PT
Hydrophilidae Hydlrophilus affinis (Sharp) 1 NE
Carabidae Ophionea sp. 23 NE
Coccinellidae Micraspis crocea (Mulsant) 74 NE
Diptera Ephydridae Ochthera sp. 9 PT
Hydrellia philippina Ferino 45 PT
Hydrrellia griseola (Fallen) 11 PT
Hydrellia sp. 22 PT
Cecidomyiidae Orseolia oryzae Wood-Mason 122 PT
Pipunculidae Unidentified 6 NE
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Table 1(cont.)
Order Family Scientific name Numbers  Status
Lepidoptera Pyralidae Nymphula depunctalis (Guenee) 21 PT
Cnaphalocrocis medinalis (Guenee) 16 PT
Nymphalidae Melanitis leda (Linnaeus) 5 PT
Hymenoptera Braconidae Opius sp. 20 NE
Dacnusa sp. 17 NE
Cotesia sp. 10 NE
Apanteles sp. 14 NE
Chalcididae Brachymeria lasus (Walker) 6 NE
Elasmidae Elasmus sp. 36 NE
Platygasteridae Platygaster sp. 52 NE
Eupelmidae Neanastatus sp. 6 NE
Pteromalidae Unidentified 6 NE
Scelionidae Telenomus sp. 12 NE
Trichogrammatidae  Trichogramma sp. 23 NE
Dryinidae Echthrodelphax bicolor (Esaki & 12 NE
Hashimoto)
Araneae Oxyopidae Oxyopes javanus (Thorell) 37 NE
Araneidae Neoscona theisi (Walckenaer) 20 NE
Araneus inustus (L. Koch) 26 NE
Tetragnathidae Tetragnatha nitens (Audouin) 134 NE
Tetragnatha maxillosa (Boesengberg & 146 NE
Strand)
Clubionidae Clubiona  japonicola (Boesengberg & 102 NE
Strand)
Linyphiidae Callitrichia formosana (Oi) 90 NE
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Figure 2 Total numbers of insect and spider species in organic rice paddy field during January — May 2009.

Table 2 Comparison of total number of insect pest species with biotic factor, total numbers of natural enemy
species, and abiotic factors: temperature, relative humidity, and rainfall in organic rice paddy field at

Environmental Entomology Research and Development Center during January — May 2009

Days Numbers of insect pes Numbers of natural Temperature (°C) Humidity Rainfall
species enemy species (%) (mm)
0 0 0 23.3 68.0 0.0
14 6 16 27.5 66.0 0.0
28 6 17 28.9 70.5 0.0
42 16 25 28.8 70.0 0.0
56 19 27 27.3 68.5 0.0
70 16 25 29.7 72.5 1.7
84 15 23 31.7 62.0 0.0
98 13 21 28.7 69.5 0.0
112 12 20 28.7 76.0 52.6
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Efficacy of Entomopathogenic Fungi in
Controlling Greenhouse Whitefly,

Trialeurodes vaporariorum \Westwood

A5 AnAls” Asaws nagisu” ieaansal Aunsue”
uaz N1A pesziiigy”
Siriya Kumpiro” Jiraporn Kulsarin” Yaowaluk Chanbang”

and Malee Thungrabeabz/

Abstract: The objective of this research is to study on the efficacy of entomopathogenic fungi in controlling
Greenhouse Whitefly, Trialeurodes vaporariorum Westwood in the Laboratory condition. Entomopatogenic fungi
at concentration of 1x10° spores/ml from 29 isolates of 17 species in 5 genera were applied on the second instar
nymphs of greenhouse whitefly, T. vaporariorum Westwood. The result revealed that only 6 isolates of 6 species
in 3 genera had ability to kill the greenhouse whitefly with mortality rate between 3.85-92.44 %. Paecilomyces
tenuipes isolate Pt 6073 was the most effective to control the second instar nymphs of greenhouse whitefly with
the mortality of 92.44% follow by those of Metarhizium anisopliae isolate BCC 4849 was 72.67%. with at 2.219

x 10° and 1.005 x 10 spores/ml respectively at 7 days after application.

Keywords: Greenhouse whitefly, Trialeurodes vaporariorum Westwood, entomopathogenic fungi
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Table 1 Entomopathogenic fungi isolates from National Science and Technology Development Agency and

Lampang Agricultural Research and Training Center

Fungal species Isolate Fungal species Isolate
number number
Aschersonia marginata BCC 18646 Metarhizium flavoviride M. fl
Aschersonia placenta BCC 18647 Metarhizium flavoviride Mf. 5744
Aschersonia samoensis BCC 19756 Metarhizium anisopliae Ma.7965
Aschersonia sp. BCC 19766 Metarhizium anisopliae BCC 4849
Aschersonia badia BCC 20305 Paecilomyces lilacinus BCC 19368
Beauveria amorpha BCC 19337 Paecilomyces cinnamomeus BCC 19341
Beauveria bassiana BCC 19012 Paecilomyces sp. BCC 19790
Beauveria bassiana BCC 25950 Paecilomyces farinosus BCC 25949
Beauveria bassiana Bb 6241 Paecilomyces tenuipes BCC 28245
Beauveria bassiana Bb 5335 Paecilomyces tenuipes Pt 8003
Beauveria bassiana Bb 5082 Paecilomyces tenuipes Pt 6073
Beauveria bassiana Bb 4591 Verticillium hemipterigenum BCC 27990
Beauveria sp. BCC 31676 Verticillium hemipterigenum BCC 32173
Beauveria sp. 2637 Verticillium hemipterigenum BCC 33172
Verticillium sp. BCC 18660

Theigosn P. tenuipes lalian Pt 6073 HAMNAINITD
relfiinlsaiuuaiiaatedeulfafign sesacn
Aai3a M. anisopliae 'lalman BCC 4849, s
Beauveria sp. laTman 2637, L%@m M. flavoviride
(M), @em P. liacinus lelmian BCC 19368 uaz
L%@‘m P. cinnamomeus laltian BCC 19341 laeidl
NMIANELRIAISaULLAIMA TN UFREAY 92.44,
72.67, 33.67, 32.67, 6.67 AL 3.85 ANNANAU (A1
7i2)
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Table 2 Efficacy of entomopathogenic fungi against the second instar nymphs of greenhouse whitefly

Fungal species Isolate number % Mortality

Aschersonia marginata BCC 18646 0
Aschersonia placenta BCC 18647

Aschersonia samoensis BCC 19756 0
Aschersonia sp. BCC 19766 0
Aschersonia badia BCC 20305 0
Beauveria amorpha BCC 19337 0
Beauveria bassiana BCC 19012 0
Beauveria bassiana BCC 25950 0
Beauveria bassiana Bb 6241 0
Beauveria bassiana Bb 5335 0
Beauveria bassiana Bb 5082 0
Beauveria bassiana Bb 4591 0
Beauveria sp. BCC 31676 0
Beauveria sp. 2637 33.67
Metarhizium anisopliae Ma.7965 0
Metarhizium anisopliae BCC 4849 72.67
Metarhizium flavoviride M.l 32.67
Metarhizium flavoviride Mf.5744 0
Paecilomyces cinnamomeus BCC 19341 3.85
Paecilomyces lilacinus BCC 19368 6.67
Paecilomyces sp. BCC 19790 0
Paecilomyces farinosus BCC 25949

Paecilomyces tenuipes BCC 28245 0
Paecilomyces tenuipes Pt 8003 0
Paecilomyces tenuipes Pt 6073 92.44
Verticillium hemipterigenum BCC 27990 0
Verticillium hemipterigenum BCC 32173 0
Verticillium hemipterigenum BCC 33172 0
Verticillium sp. BCC 18660 0
Check - 0
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Types of Solvent, Extraction Conditions and Properties of Oil

from Eri-silk Pupa (Samia ricini)

fUNa 01uN” uas wide sauilang”

Tanakij Thamee” and Panida Rattanapitigorn”

Abstract: The study was carried out by extraction oil from Eri-silk pupa (Samia ricini) which were fed either with
cassava leaves or castor leaves. The extraction solvents were hexane or petroleum ether. The amount of oil
extracted from pupa fed with cassava leaves was higher than those fed with castor leaves (p < 0.05). The
extraction by hexane gave higher amount of oil than petroleum ether (p < 0.05). Optimum conditions for
extraction of pupa oil was using solvent : pupa at the ratio of 7.8 : 1 ( volume by weight) with temperature of 56
°C for 16 min. The physical properties of the extracted pupa oil were refractive index 1.473 + 0.001 at 25°C,
relative density 0.88 + 0.02 g/ml and brightness (L value) 51.73 + 0.38, the redness (a* value) 10.09 + 0.19, and
the yellowness (b* value) 61.81 + 0.62. The chemical properties of extracted pupa oil were acid value 16.00 +
0.00 mg KOH/g of crude oil, and 0.55 + 0.01 mg KOH/g of refined oil, iodine value 28 + 2 g iodine / 100 g oil,
peroxide value 0.55 % 0.12 milliequivalentkg oil, saponification number 190.54 + 4.46 mg KOH/g all,
unsaponifiable matter 3.22 + 0.15 g/kg oil, water and volatile matters at 105°C 0.14 + 0.01 % w/w, insoluble
impurities 0.08 + 0.01 % w/w and pH 7.42 + 0.00.

Keywords: Eri-silk, solvent extraction, properties, oil, pupa
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Table 1 Crude fat (%) extracted by different solvents (Hexane and petroleum ether) from 2 kinds of Pupa

(fed with cassava and castor leaves)

Factor

Factor (solvent)

% Crude fat

(dry weight basis)

Hexane 27.7742.69°

Petroleum ether 18.98+2.05"
Factor (Pupa)

Cassava leaves 24.67+5.87°

Castor leaves 22.08+4.38"
Cofactor (solvent x Pupa)
Hexane x Cassava leaves 29.83+0.52
Hexane x Castor leaves 25.71£2.25
Petroleum ether x Cassava leaves 19.51£2.47
Petroleum ether x Castor leaves 18.46+1.89

* Values within columns followed by different superscripts are significantly different (p<< 0.05)
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s YIQI d’l k3 o o o v
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d; = a o a ) v
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Table 2 Effect of volume of solvent, temperature and time

Run order Volume of Solvent Temp Time % Curde fat
1 100 40 10 19.82
2 100 40 20 15.52
3 100 60 10 19.45
4 100 60 20 22.32
5 200 40 10 22.72
6 200 40 20 17.27
7 200 60 10 20.35
8 200 60 20 23.38
9 66 50 15 16.70
10 234 50 15 22.44
(N 150 33.2 15 20.26
12 150 67 15 30.13
13 150 50 7 22.71
14 150 50 23.5 25.35
15 150 50 15 28.67
16 150 50 15 30.12
17 150 50 15 29.01
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Figure 1 (Left) Response surface and (right) contour plot
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Figure 2 (Left) Response surface and (right) contour plot
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Figure 3 (Left) Response surface and (right) contour plot showing the effect of time and temperature
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Table 3 Chemical properties of oil from Eri-silk pupa

Chemical properties Standard No. Oil from pupa
Acid value in crude oil (mg KOH/g oil) <4.0 16.00 + 0.00
Acid value (mg KOH/g oil) <06 0.55 + 0.01
lodine number (g lodine/g oil) Specific No. 28.39+2.13
Peroxide Value (Milliequivalent/g oil) <10 4.55+0.12
Saponification Number (mg KOH/g oil) Specific No. 190.54 + 4.46
Unsaponifiable matter (% by weight) Specific No. 3.22+0.15
Water and volatile matter at 105°C (% by weight) <0.2 0.14 £ 0.01
Insoluble impurities (% by weight) <0.05 0.08 + 0.01
pH Specific No. 7.42 + 0.00
Table 4 Pnysical properties of oil from Eri-silk pupa
Physical properties Result

Refractive Index 1.4729 £ 0.00
Density (g/ml) 0.88 +0.02
Color

L 51.73 +£0.38

a* 10.09+0.19

b* 61.81+0.62

Hue 80.73 + 3.26

Chroma 62.63 £ 0.64

AINNANITNAARY WL ANUBNNTA (acid

value) TN ana ladAwingL 16.00 + 0.00
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Carcass and Beef Quality of White Lamphun and

Brahman Crossbred Cattle fed with Pangola Grass
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ANAS Analng” Fimd laereay” Hruaa Ian” uwas doyde ansdnat”

Niraporn Chaiwang” Tusanee Apichartsrungkoon” Noppawan Chomchai’ Decho Prakotrat”

Kumpee Pugdeethalz/ Wiwat Chaichaum” Michael Wicke” and Sanchai Jaturasitha”

Abstract: This experiment was conducted by using male White Lamphun and 50% crossbred Brahman, 8 heads
per group. The average initial age was 1 year 4 months and 1 year 3 months, respectively. They were fed ad
libitum with Pangola grass which were cut every 40-50 days. At the average weight of 275-320 kg, they were
slaughtered and dressed in both Thai and USDA meat cutting styles. The result revealed that the carcass quality
was not significantly different (0>0.05). For Thai style cutting, Semimembranosus and brisket percentage of
White Lamphun were significantly higher than that of Brahman crossbred (0<0.05). The meat quality in terms of
moisture percentage and triglyceride content of White Lamphun beef was lower (p<0.001) but the insoluble and
total collagen content were higher (p<0.001) compared to Brahman crossbred. In addition, the boiling loss
percentage of White Lamphun was lower than that of Brahman crossbred (0<0.05). In conclusion, the carcass
quality was not significantly different (p>0.05) between cattle breeds fed with Pangola grass. Therefore, the

promotion of rearing native cattle could be an alternative for farmers.

Keywords: Carcass quality, meat quality, White Lamphun, Brahman crossbred, Pangola grass
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Table 1 Chemical composition of Pangola grass

Chemical composition Pangola
Dry matter (% as fed basis) 22.8
Proximate Analysis (% DM)
Organic matter 89.5
Ash 10.5
Crude protein 5.27
Crude fiber 32.8
Ether extract 3.40
Nitrogen free extract 40.6
Detergent Analysis (%DM)
Neutral detergent fiber (NDF) 73.0
Acid detergent fiber (ADF) 37.7
Acid detergent lignin (ADL) 7.34
Hemicellulose (NDF-ADF) 35.3
Cellulose (ADF-ADL) 30.4
Gross energy (kcal) 3.82
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Table 2 Carcass quality of beef cattle fed with Pangola grass

Criteria White Lamphun Brahman crossbred SEM' p-value
Number of animal 8 8 - -
Live weight at farm (kg) 275 308 15.434 0.127
Live weight fast for 24 hr. (kg) 258 296 15.731 0.149
Loss weight (%) 6.29 4.04 0.594 0.544
Hot carcass weight (kg) 142 158 4.331 0.132
Chill carcass weight (kg) 138 154 4.333 0.161
Dressing (%) 53.5 51.9 0.418 0.527
Carcass length (cm) 108 112 1.577 0.194
Back fat thickness (mm) 0.09 0.08 0.015 0.239
Loin eye area (cm2) 48.6 52.2 3.119 0.811

1
Standard error of mean square
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- o Y e X
paaa1aurlanazaneldunnsneiy (p>0.05) Lua
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Table 3 Thai cutting style’ of beef cattle fed with Pangola grass

Criteria White Lamphun Brahman crossbred SEM p-value
Number of animal 8 8 - -
Psoas major 1.62 1.76 0.051 0.531
Longissimus dorsi 3.32 4.77 0.104 0.606
Quaditriceps 412 4.09 0.088 0.258
Semitendinosus 1.97 2.10 0.078 0.145
Semimembranosus 5.00° 4.23° 0.153 0.020
Biceps femoris 8.09 7.14 0.135 0.126
Chuck 23.2 20.96 0.648 0.687
Shank 6.12 6.01 0.153 0.678
Brisket 6.62° 5.90° 0.245 0.020
Plate 4.69 4.68 0.263 0.289
Total lean meat 53.4 511 0.745 0.636
Bone 20.2 234 0.709 0.546
Fat 11.1 1.2 0.598 0.609
Trimmed meat 3.92 3.71 0.233 0.403

*°Means within the same row with different superscripts differ significantly (p<0.05)

'Standard error of mean square, %% of chilled carcass weight

Tﬂm%‘imuﬁﬂ?mmﬂ@@mmwﬁﬁmﬁim:mm (0.95
LAY 0.87 nFusia 100 Nuile) uaABRA AW IILA
fiAn 1.22 uaz 1.15 nfuse 100 e Agandnia
ANHANLIYTU (=0.001) ABARARENTTLININAABITE
Koohmaraie et al. (2002) finenudnla@en Bos
indicus T3 muneaanausfinliaranein
TutFunadiuinauile

(insoluble collagen)

Waueuiy Bos  taurus  Aatiwilalaaafimanu
wilenunnngn

AvsuLFunninelagmeIea luiieszuinle

1108 uaziagnuanusiiulAniu 525 uaz

57.1 AadAnFusie 100 nfule (p>0.05) uwidnilala

21981 U HTUUARALAALARARAING N WAANTI

v v . v da Y A

WA b HganadasiuLBualauidem e le AR

A lUWANA9AUN9ET R (0>0.05) Han19ANE
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AaAAABATUIENUIR Rule ef al. (1997) Awudn
aneug 81119 uazwAliinasessAuA Nt
sesraiaaiaasealund uiieln walsuaduFeafy
718N1UABY Muchenje et al. (2008) ﬁiﬁiwumm
wANAN9edsTAUADLadInasea tlulawug Nguni,
Bonsmara waz Angus auiuiBunadlnsnamelaslu
ile wudqimm‘imuﬁﬂ?mmé’ﬁﬂdﬂﬂgﬂmuumﬁ
74 (049 waz 0.75 n3w/ 100 n¥uiie ANNANAL)
(p<0.001) Fageandestuiunadleiluiiefinudn
Tagnuanusfdudainanndn iefiarsmn
mmmmm'lumﬁ‘é:uﬁwmLﬁ@ (water  holding
capacity) mnma@;ry@aﬁﬂugﬂuuwm 7 léiur ns
Qﬂ;@mﬁwmmﬁﬁﬂm (drip loss) mmszgfgtﬁﬂﬁﬁ
AINNNINIAZANE (thawing loss) mmaﬁ@;a&nﬁﬂﬁwm
n3Fu (boiling loss) LmzmmiqmLﬁﬂﬁwmmiﬂ'w
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Table 4 Meat quality of beef cattle fed with Pangola grass

Criteria White Lamphun Brahman crossbred SEM p-value
Chemical composition (%)
Moisture 74.6° 75.7° 0.726 <0.001
Protein 22.2 22.5 0.334 0.113
Fat 1.269 1.33 0.074 0.566
Collagen content (g/100g meat)
Soluble 0.27 0.27 0.003 0.641
Insoluble 0.95 0.87° 0.08 0.001
Total 1.22° 1.15° 0.081 0.001
Cholesterol (mg/100g
52.5 57.1 1.95 0.409
meat)
Triglyceride (g/100g meat) 0.49° 0.75° 0.09 <0.001
Water holding capacity (%)
Drip loss 4.99 5.42 0.272 0.501
Thawing loss 13.3 13.3 0.298 0.324
Boiling loss 23.3° 24.1° 2.808 0.027
Grilling loss 25.9 29.0 0.656 0.059
*” Means within the same row with different superscripts differ significantly (0<0.05)
! Standard error of mean square
(grilling loss) ﬁﬁl\iﬁﬁmm?z};a&l@ﬂmma@;d med%ﬁ@ ﬂqﬂwmmzmummz

famnaanansnlunsdaninn uazazdanarililedu
fpunmingienzdupraguan wazauyudes
adld ANNNNINARBINUITNATBIAERUSHAAINIS
qrudatinanizifiusnm megayd@aiiannisazans
wazn1sgeudetinainnisdiaunnsnsetngladl
Uad1ATYN9ania (0>0.05) ElﬂL“?uﬁ’]mﬁ‘@lﬂ&JLaﬁlﬁﬁ
AINNNIAH %qiﬂgﬂmuumﬁﬁuﬁﬁﬂ'ﬁ@mdﬁm’m
AU (p=0.027)
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felpanasnuiAsnd lagnuanusiE Asiunng
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Predicted Equation in Live -Weight of Crossbred Swine
Using Generalized Estimating Equation and Linear

Mixed Effect Model

@ = o a 1/ aaa a1 g
AYTA NAINUNUA LA AN BNATAIN

Unchalee Tonggumnead" and Lily Insrisawang”

Abstract: The data were collected 4 times during 64 — 70 weeks of age from 173 heads of crossbred swine
(Landracc x Large White x Duroc Jersey). Dependent variable is (weight, kilogram) while 6 independent
variables are live-weight heart girth (L1, centimeter), body length (L2, centimeter), age (age, week), shoulder
width (W1, centimeter) , hump width (W2, centimeter) and belly width (W3, centimeter) respectively.
Constructing predicted equation on average live - weight of crossbred swine using generalized estimating
equation (GEE) was compared with linear mixed effect model. The results showed that in the GEE model, the
intercept , heart girth(L1) , body length (L2) and hump width (W2) are highly related to live- weight at 0.01
significant level when mean deviance, Pearson chi-square/df and residual plot were considered using
empirical standard error estimate and AR(1) correlation structure. The most appropriate predicted equation
found is Y =-191.73 + 0.4292L1 + 2.8302L2 + 0.1684W2. In linear mixed effect model with random
intercept, the estimated parameters using residual maximum likelihood (REML) gave the results close to the
GEE method. Equation of the mixed effect is Y, =-191.16 + 0.4311L1 + 2.8271L2 + 0.1702W2+0q,,

Since the random variance, Var ((xoi) , in each crossbred swine was not difference ,thus this linear predicted

equation may also be used to predict the live-weight of an individual swine.

Keywords: Generalized Estimating Equation, Linear Mixed Effect Model, live weight, crossbred swine
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u_f?ﬂmﬁﬂuﬁuﬁqLmuﬁuﬁumm (linear mixed effect model) mmiﬁﬂmwud’] ﬂmﬂ%mumsm‘?ﬂaymmmw
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AN NN UT T UEUIZ NI ARALIIFILUIAH Y
fusiaulsdasy X Faus 1 saduldidsyneusqeilade
andwand (fixed  effect)  uaviladudninags
(random effect) Tnaiffada@nanaguarasune
ANHOULLRNIZIDILAATUUIE AN (Shoukri  and

Chaudhary, 2007 )
L4 aa
adnsaluaglsnsg

Hayanldlunsdnm Tduidaminddan
(live  weight, ilaniu) Fanvun i ugausany
dausinulsdasy AiRavanasesulsann Tdun Ay
g1990u8n (L1, EURLNAT) ATNEIIAN6 (L2,
LIURLIAT) 818 (age, dUmIA) AN IUA (W1,
WURLNAT) ANNNTNAZINN (W2, LlTURLNAT) AN
n3naLan (W3, [ukmas) iannsane lugnegnuas
(uaumied x anfalavi x pFeniaasd) a1uau 173 Fa
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1. MNTAIIRAALNITUANLANTBIF UL
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0.15-0.20 (Hosmer and Lemeshow , 2002) 594%14
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Tsunsn Tmawansauniganias (distribution) 289
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FANTNANANLARIALAR DL (residual plot) faa¥
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Table 1 Examples of data being collected 4 times from 173 heads of crossbred swine (Large White X

Landrace X Duroc Jersey) during 64 to 70 weeks of age

NO. Time Weight L1 L2 Age W1 W2 W3

1 78.13 91.40 79.40 64 33.25 33.00 27.32

2 80.48 92.80 80.00 66 33.80 33.20 27.87

1 3 83.00 95.00 81.00 68 34.00 33.60 28.07

4 84.15 96.00 81.50 70 34.25 34.00 28.32

1 109.60 110.13 87.70 64 35.80 36.30 29.87

2 110.90 112.48 88.40 66 36.40 36.50 30.47

7 3 111.00 115.00 89.20 68 37.00 36.70 31.07

4 114.20 118.15 89.80 70 37.70 37.00 31.77

Minimum 70.13 86.90 77.30 64.00 17.87 23.80 24.50

Maximum 12715 119.30 92.20 70.00 33.07 39.00 38.00

Mean 101.83 104.92 85.53 66.99 29.56 35.49 34.98

Variance 105.28 33.35 7.21 5.01 2.44 2.43 1.36
Note : Live-weight (weight : kilogram), heart girth (L1 : centimeter) , body length (L2 : centimeter), age(age : week) ,

shoulder width (W1 : centimeter) , hump width (W2 : centimeter) and belly width (W3: centimeter)

HANSALASIZUTRYA

AT 1 NANIATIAALNTUANUAITRIGT
udImu (weight) waznismeaagasAnLilugaseiu
YA TRRTE

AMANA 1 HANNIATIAADLNNTUAIUAITA
Fiautlsmu (weight) T esdulnefiarsonannna v
3w a) stem & leaf b) normal probability plot Lay
c) box plot WLMINTUANLAITEY ALULsaNmLTl LI
Unf wazanaianeaas Kolmogorov — Smimov 181
A1 P- value Winfu 0.013  udAwinFaulsmIN 8o
Lmnm\umuﬂﬂﬁﬁixﬁuﬁﬂzﬁwﬁm 0.01 lunsdnen

80

ﬂ%\‘i‘ﬁadﬁ'}ﬁum link function 1fu identity link (Myers

el al., 2002)
Aaun19rgaaauANIduB AT ua 969

wilsRasziansnunann@n VIF(variance inflation factor )

wessulsaay X 1ne VIF ae3sauls
1

2
Ri

X =VIE =
1

& VIF, HArsnnuansdndiaulsaasy X daouduiug
Fufaulsdastdu 1 110 wieialogun
multicollinearity seudnesaulsdass InadAn VIF &
Fnannngn 10 Fuliasiednfatiogun muticolinearity
FeMINNFaLLIR4TE (Kutner et al. , 2005 )
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m?‘ﬁllﬁ@ﬂ AR(1) correlation structure Lﬁmmn X
91897119 3L first - order autoregressive 41
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2549 #1a0lu Rajala-Schultz and Razer 2003) 6@
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backward elimination LAAIAIANIT 3

anmsei 4 iflefiansnuneniznadl
empirical standard error estimates ANATANAADL
Z+est ilanIaaaLAuLsAdIzRdaNaRarRAg 0
ﬁwuﬁﬂﬁ%mm@m WudnAnAgH (intercept) , A
819780U8N (L1) , ANNENIAI69 (L2) hazAaNuning
azlnn (W2 ) WiAn P- value taandn 0.0001 ynnat
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Table 2 Checking of multicollinearity
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Y, =-191.73 + 0.4292L1 + 2.8302L2 + 0.1684W2
WBNANTUANNANIGT 3 A1 mean deviance TR
WiNL 0.9877 wazATPearson chi — square/df HAn
Winfi 0.9887 Geln&iAeiy 1 uamwIndaLLLFNa
uuLR sz

AUT 3 PINNFELANHUMNIZANTEIF UL
TnefiansanannAuAanARABY (residual plot)

ANTNAITIUIATHLNNNZANTANA UL L
Y, =-191.73 + 0.4292L1 + 2.8302L2 + 0.1684W2
Tnefiansaunann residual plot aann i 2 d) lunns
fu Y

— = S @ a " e
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plot  residual Fauwanaliiudnau

Variable VIF value

L1 2.675

L2 2.567

Age 1.091

WA1 1.874

W2 3.256

W3 3.435

Table 3 Parameters estimated using first — order autoregressive correlation
Empirical Model-based
Correlation
Parameter  Estimate  Standard Standard
structure 4 P-value z P-value
Error Error
First-order Intercept -191.73 5.9376 -32.20 <0.0001** 2.7215 -70.25 <0.0001™*
autoregressive L1 0.4292 0.0762 5.63 <0.0001** 0.0332 12.94 <0.0001**
correlation L2 2.8302 0.1681 16.84 <0.0001** 0.0720 39.31 <0.0001**
W2 0.1684 0.0480 413 <0.0001** 0.0395 4.26 <0.0001™*
Mean Deviance 0.9877 Pearson chi — square/df 0.9887

** significant (P-value < 0.01)
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Figure 2 Analysis for appropriate model using residual plot

Table 4 Parameter estimating using Residual Maximum Likelihood (REML)

Parameter Estimate Standard Z P-value
Error

Intercept -191.16 2.7358 -69.88 <0.0001**
L1 0.4311 0.03335 12.92 <0.0001**
L2 2.8271 0.07237 39.06 <0.0001**
w2 0.1702 0.03974 4.28 <0.0001**

Var(a,,; ) 0.02589 0.01579 1.64 0.0501*

-2 Log Likelihood 615.8

** significant (P-value < 0.01) * significant (P-value < 0.05)

84



ANNISINUUINUNTTINURIGNTRNNAN
TagldnsUsznnmuanaiandld auiusanuudady

LANAITANDY

nenUAdnd. 2541. dayaisegnanisiadnd srand
2541. w1 2- 3. T : ;e udayalAsgna
nstadad 2541 . nandAdng.

A9dnd floyeymsinen, aieyde wieqanus, daugie
veR uay viaANARs FuiREuwi 2549, s
Uszifiutlsr@ninnnisduiugaintysunsy
g N TAUNITAUNINNAN LT LT
3 1. \Fen uaidmunneans. 4(2) : 107 — 115.

fniloyn] nuaNeATmUY. 2546. USRI
HAIFUDIANIGNNAN. 219879401515, 19(2)
160 — 161.

Hosmer, D.W. and Lemeshow, S. 2002. Applied
Logistic Regression . 2™ ed. New York :
John Wiley & Sons. 345 pp.

Kutner, M. K., Nachtsheim C.J., Neter J. and William
L.I. 2005. Applied
Models. 5" ed. Mcgraw.Hill companies.
1396 pp.

Shoukri, M. M. and Chaudhary, M. A. 2007. Analysis
of Correlated Data with SAS and R. Taylor
&Francis Group,LLc. 295 pp.

Linear Statistical

Myers, R. H., Montgomery, D. and Vining, G. G.
2002. Generalized Linear Models. New
York : John Wiley & Sons. 342 pp.

85



¥ & [ d s 4 1
nanislanniidaluinanianiiiulugasainisausia

nstiadle WazlAINET I UNTIINIZ N UTRILNE

Effects of Using Palm Kernel Cake in Concentrate on

Digestibility and Rumen Ecology of Goats

2158955 Auas” Ty auaw” 7udmd susiadla”
URZANTIA URBINTS
Areewan Mesang” Pin Chanjulaw Wanwisa Ngampongsai”

and Apichart Lawpetcharaz/

Abstract: Five goats with average liveweight 20+1 kg were randomly assigned according to a 5x5 Latin Square
Design to receive 5 concentrate diets containing 15, 25, 35, 45 and 55% PKC, respectively. Plicatulum hay was
offered on ad lib basis. Based on this experiment, there were no significant differences (P>0.05) among
treatments regarding DM intake, whereas apparent digestibilities of DM, OM, CP, NDF and ADF were lower
(p<0.01) at the high inclusion rate of PKC (45 and 55% PKC). pH, NH.-N, BUN and blood glucose were similar
among treatments (P>0.05). It could be concluded that the optimal level of PKC in concentrate should be 15-35

% for goat fed with plicatulum hay.

Keywords: Palm kernel cake, feed intake, rumen fermentation, goat, nutrient digestibility
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Table 1 Chemical composition of the experimental diets, plicatulum hay and palm kernel cake

ltem Palm kernel cake (PKC) levels in concentrate (%)1 Plicatulum Palm
T1(15) T2(25) T3(35) T4(45) T5(55) hay kernel
cake

Ingredients composition, %

Palm cake kernel, PKC 15.00 25.00 35.00 45.00 55.00 - -
Corn meal, CM 59.75 58.11 50.41 42.25 28.80 - -
Soybean meal, SBM 15.54 5.64 2.89 0.17 - - -
Rice bran, RB 5.00 5.00 5.00 5.00 5.00 - -
Urea - 1.00 1.10 1.20 1.20 - -
Salt 1.00 1.00 1.00 1.00 1.00 - -
Mineral mix’ 1.00 1.00 1.00 1.00 1.00 - -
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00 - -
Molasses 1.46 2.00 2.00 2.00 5.00 - -
Palm oil - - 0.35 1.13 1.75 - -
Sulfur 0.25 0.25 0.25 0.25 0.25 - -

Chemical composition, % on DM basis

3

DM 88.54 88.61 88.726 88.876 88.78 92.16 95.90
Ash 5.74 5.43 5.46 5.75 6.41 8.28 3.90
oM 94.26 94.57 94.54 94.25 93.59 91.72 96.10
CcP 15.89 15.76 15.83 15.48 15.56 3.04 14.20
EE 3.22 4.19 4.82 6.74 7.80 0.21 9.40
NSC’ 43.36 36.96 33.03 24.44 19.04 6.28 3.63
NDF 31.79 37.66 40.86 47.59 51.19 82.19 68.87
ADF 13.29 18.69 22.63 28.37 32.72 54.01 52.68
ADL 4.72 6.28 8.20 9.32 11.05 8.84 14.73
Hemicellulose® 18.50 18.97 18.23 19.22 18.47 28.19 16.19
Cellulose® 8.57 12.41 14.43 19.05 21.67 4517 37.95

1 T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.

* Minerals and vitamins (each kg contains): Vitamin A: 10,000,000 IU; Vitamin E: 70,000 IU; Vitamin D: 1,600,000 IU; Fe: 50 g; Zn: 40
g; Mn: 40 g; Co: 0.1 g; Cu: 10 g; Se: 0.1 g; 1: 0.5 g.

‘DM: dry matter; OM: organic matter; CP: crude protein; EE: ether extract; NSC: non structural carbohydrate; NDF: neutral detergent
fiber; ADF: acid detergent fiber; ADL: acid detergent lignin.

* Estimated: NSC = 100-(CP+NDF+EE+Ash)

® Estimated: Hemicellulose = NDF-ADF
® Estimated: Cellulose = ADF-ADL
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AndiAsniaas (NRC, 1978)
HANTIATIZRsALsznaun Al anann
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NAARY (AN999 1) HAlndAsei U8 ue9e e
(2548) NI M INAUANYANUFH I sfiumeny
g 114199 2.90-2.99% WARING191EM11289 Chanjula
and Ngampongsai (2009) G tsmumenuat Tugas
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Fanunsnulaaasamns

mﬂ%@ms@wmﬁuﬁﬁi:ﬁummﬁﬂumﬁm
Ufutnsudnau (15, 25, 35, 45 waz 55 wWafidus
ANANAL) AetFununnsiuldedne@ase (voluntary
feed intake, VFI) (Yn5)uiia) 109219nslulnegnuas
fudlesinausaznguitlduncdwawanyaauds
(297 2) wudliTianuuAnsina (P>0.05) welu
witBunaunnsnulfeesanvnmveny (kg/d, %BW uag
gkg W) dFunaunsiulfaesanmsdu wazlFunm
msfuldamararianluBunoiaas (kg/d) LazAn
e fidudaesinuing (%BW) #3an5use
AlanFudnuinuuunuedn (gkg W*™) wiinidleAn
Wwmdaelu 2 nedindsazluunduanasluguuniés
NNA9A24 (Q, P= 0.06 1A% 0.10 ANNAAL) ANTZAL
mmﬁ@lumﬁmmﬁmﬁﬁﬁuﬁLﬁuﬁuiuzgmaﬂﬂwﬂiiuﬁ
pa vsiienatiesnann Bunnnisiuldaedenns
MeNLAAAIUA Il unnsnaiu (P>0.05)

ANNEINNgalumsdaslruaslntus
&uilsz@nsnstesldaes DM, OM, CP, CF,
NDF uaz ADF Tasunzynngaiildsuamnsdufifinan
e lundaidutinduss fFusiig 7 lugmsa1nis
(miwﬁ' 3) dsngdn TwnnFAeAY (P>0.05) iy
ﬂq'm'ﬁ' 4uar 5 (45 WAz 55% PKO) ﬁﬁ‘iﬁﬂdm@:m%u
@m\ﬂﬁﬁmﬁﬂﬁmﬁlq (P<0.01) daaAAARINY Wiel (2534)
fisneudn nMsweduenvnsduiisidoulsyneuaesnin
Undasindunnnnda 30% 2899 A e N1
ﬁuﬂﬁzﬁw‘éﬂﬂiﬂ@ﬂié’m@ﬁmqu,ﬁmmm (P<0.05)
sz laidsnasierBuiunisAuld waznszuaunis
Mﬂﬂlum:qugmmmLwa@JﬂmmuﬁuLﬁmLLmin@
Iq(}Lﬁf;lu 50% (g{m3, 2543) Faanaiiasann sxsuiie
1?1Lmzvl,mﬁuﬁl,ﬁu@a'%ummizﬁu PKC ﬁLﬁu%qu@;ma
2797 (qu‘ﬁ' 1) innssietlsanas Tnsanny
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Table 2 Feed intake (kg/d) in goats fed plicatulum hay and concentes containing various level of palm kernel

cake
Item Palm kernel cake (PKC) levels in concentrate (%)1 SEM Contrast P-value”
T1(15) T2(25)  T3(35) T4(45) T5(55) L Q

DMI, kg/d

Plicatulum hay, kg/d 0.256 0.298 0.294 0.244 0.232 0.03 0.29 0.18
%BW 0.94 1.08 1.09 0.92 0.88 0.08 0.26 0.08
glkg W*"° 21.49 24.76 24.91 20.76 19.93 1.88 0.26 0.10
Concentrate, kg/d 0.512 0.530 0.514 0.504 0.508 0.01 0.76 0.86
%BW 1.88 1.94 1.92 1.88 1.91 0.03 0.97 0.55
glkg W*"° 42.98 44.24 43.65 42.78 43.37 0.46 0.82 0.65
Total DMI, kg/d 0.768 0.828 0.808 0.748 0.740 0.03 0.45 0.41
DMI, %BW 2.82 3.02 3.02 2.80 2.79 0.09 0.30 0.06
DMI, g/kg W*"® 64.47 68.99 68.56 63.54 63.30 1.97 0.28 0.10

! T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.

L= linear, Q = quadratic.

SEM = Standard error of the mean (n = 5).

1B3unaunnsiuld waznnseiesldeesa1yng (Hart and
Wanapat, 1992) wanani Pnadlasiufiannnd 4-
5%
ANd NN lunsten i neruaun1Ivaln waznns
growth) 11
NITINNZIINY ABAARBITUIINLNIULD Grinari et al.
(1998)
1INNT1 2 WUEY (PUFA) HRa N NALARNTZLAUNNT

lugnsaniis anadenasaliuiunisnule
a a a .
W3R UIRadLLAN T (bacterial
4, N P
Inudnsnlasiuliausainndwussg

winlunszinnzgwu waznstieslfaeatalannngd
nealusuANsa (SFA)  vizansalusTulidnsqaiiani
AMUIURUGZANENUTESAUsY (MUFA) Hasanann nem
lasulsi@usniaonuduieseqdaunsd uazannns
1 v dl 1 £ 2 a v
daelsuasiialadenalilsuimnisiulianag
(Pantoja et al, 1994) TIN1TAAAINNAINITD NS
L 4 Xa X d e .
dasntialetinanalulauazinzilowinladuluems
(Brooks et al., 1954) %49 Devendra and Lewis (1974)
a1 aramiaesan 1) ladudaludu visaweaau
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membrane) 1943AVENN WNNIINLARAY UAT 4)
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insoluble complex Tafinalaamsasiaanuay cation 7
a a ¢ o % e A v 1 1
qauriain U 1dse Tomd viselnanedansioriaaa
Wunsa-Anglunszinnzgiam inldnistesldanas Tu
oAy ve Aay o oA ,
uTanldFuanumsnil laduasnlugnsanmsuinnda
4% waglFFuntausdninnn e fidustlusdulu
TNUN LAZHANARUNUNARAAS 30 LAY 35% MINANAL
(Griinari et al., 1998) nnuaaLAeRfULTNNNIN WS
gaalnausislaylfians OM, CP, NDF, CF uay ADF
2a9unenNNgu wudn i A NwAnse a1l
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Table 3 Apparent digestibility and Digestible nutrient intake in goats fed plicatulum hay and concentes

containing various level of palm kernel cake

Item Palm kernel cake (PKC) levels in concentrate (%)1 SEM Contrast P-value”
T1(15) T2(25) T3(35) T4(45) T5(55) L Q
Apparent digestibility, %
DM 7211* 75620 72117 68.27% 63.77° 171 0.005 0.11
oM 73.48" 7678 74627 69.97” 65.72° 1.62** 0.005 0.09
cP 69.28° 72.83° 70.18° 63.64° 58.73° 1.55% 0.001 0.03
CF 63.84°  67.60°  64.56% 56.41% 50.06° 2.68* 0.001 0.06
NDF 64.00° 69.96° 66.18° 63.73° 57.48" 2.01* 0.06 0.05
ADF 54.32"° 217" 58.56" 52.32% 48.05° 2.47* 0.05 0.04
EE 79.61° 87.87° 88.04° 91.05° 90.14° 1.26* 0.001 0.06
Estimated energy intake®
ME Mcal/d 2.05% 2.28"° 2.13% 1.86% 1.72° 0.08** 0.11 0.19
ME Mcal/kg DM 261" 2.74° 2.62%° 2.48™ 2.32° 0.06** 0.004 0.05

' T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T = Level of PKC 55%.

“° Within rows not sharing a common superscripts are significantly different (P<0.05).

* P<0.05; ** P<0.01.
°L = linear, Q = quadratic
% kg DOM = 3.8 Mcal ME/kg (Kearl, 1982).

SEM = Standard error of the mean (n = 5).

(45 uay 55% PKC) Ainndnnguduasinefiudndny
(P<0.05) Feanaiiesann svduidelouarlauiidiy
zgq%umm:ﬁu PKC ﬁLﬁu’%u‘Luzgmmmi
flefiansnnduilszansnnsties|daeslasiu
(EE) wuin Wt unuszduninibeluugatgu
ST (P<0.01) gnafiesann Bunnnnsfu
Tl wnsntunussduninieluadaidu
PnsTi uAzAINNNIA LN AL s Tl
(Mcal/d waz  Mcallkg) Wudn unzynnglaiiinnnu
upnaneueenaldadAnynieaia (P>0.05) anidu
ﬂ@jsﬁi 4 Up% 5 (45 Uaz 55% PKC) Al iudasndd
ﬂzjuﬁlu (P<0.01) anaiiiasann Funounnafvldaes
Tnausiidas|daas OM Andn uazszduiialauay
”Lmﬁuﬁl,ﬁu@q%ummxﬁu PKC ?{Lﬁu%ﬂuzﬂmmms
AnHaNTMAREIASsLaAd I nnie lumEe
ﬂﬂﬁu{iﬁﬁummmiﬂﬁuqm@nmﬁui:ﬁu 15-35%
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QAU lUNITINIZMU (38-40 C) (Van Soest, 1994)
dawAranuilunga-sng e pH Melunssinnzgmu
209U TULAA 299811 I A NLANAN9TEUI 1S
nguuiu (P>0.05) TneiiAniafs29u193A9 0
N7A-A19 AaudneAad] (6.22-6.53) Faiflusvaud
WanzaNsianMiLIeaurETdenaanedaly
(cellulolytic  bacteria) wazelaaaanslilsf (6.0-7.0)
ADAARBNNLTENIULRNNEN (2533) fieudn sz
pH fiwanzaslunszimnygiiues g 6.57.0 uag
euRenfiau pH FENINTNNGAT 0 LAY 4 alag
WAINIT BT WLHN AN rumen pH ARRIAY (6.16-
6.31) Tudalied 4 véanslfianing seenaiiasnann
Lﬂmiq\ﬂLqmﬁt,ﬁmﬂ?xmumwﬁﬂqmm

Avanlute-lulasiauuasssaugEe-lulasiay
Tunszudiaan

psdindurauentitie-lulasiau (NH,-N)
Tunssnggniing 0 uaz 4 falusdnslfiaims
LaTARALIN WUl T ANLANFNeTY (P>0.05)
1mwia:nz§w’7h§%’u@mmﬂmiﬁmﬁu TneflAades
raeuenlie-lulnsauat/lugag 14.14-16.71 mg/dL
(mmq‘ﬁ' 4) wavAuwanliie-lulnsau lun1meand
ﬂ%@ﬁag‘lmmﬁmmmu 10-30 mg/dL (Ferguson et
al, 1993) wunmaastyiuinaasqaurised uazng
Aupriqauriaelisiu vinuaakaaiu Preston and
Leng (1987) finennudn seduuasluiie- lulnsiaud
MHNZANABNNIN N UARIRALVTS IUNTTINNZ] LA
5-25 mg/dL agnslsinu Audnduaeawenludile-
hilpnauflmanzan %uagjﬁummﬂ@% 5% PN
&dnd afimaese1ns  Tnsannzuvasafivlainm
unoullsiuianld (Lewis, 1975) @nannlunis
INANTZLAUNNIUNNTBIAMNT ANNAINNTD NN TEiae
aanglfnaslsfiu uaranmiinainanlunszimngg
Bufinzay (wsn, 2533)

dauarpanuiiuduaesyBa-lulnsauly
nzuALaen (BUN) Fan 0 uay 4 Faluandannsli
a3 UazANRRETINNLI T ALAN AN 3TN
nquwAeaiY (P>0.05, 15.32-17.77, 16.34-17.68
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war 15.83-17.58  mg/dL ANNAIAL) uaziAnag Ty
TN AU0UNy danAdeRL Lloyd (1982) 7
21897191 szAvLUnAYee BUN Tuuneaglugas 11.2-
27.7 mg/dL uazlulne 8-20 mg/dL (Kaneko, 1989)
faAanududures BUN Unfasiiuulsmnumans
flade gy ang) grsanung Wiannutisiufinuld uas
s2AUTE NHAN  lunssinnzgiig aenndesiy
Preston ef al. (1965) fis1e1Win A1aed BUN 4
anduiudg (highly correlation) FuLBunoulisiiug
Auld warzduiusiuseaunisuanuentnielu
NITINNZTLN

ANt urainglasuazlFunsidnlainung
Anuuulunszuaaan
nglaaluunaandsundAnyaesdndvn

§) ”luﬁmil,ﬁ?mLﬁymmfﬂﬂmﬂuma\;ﬁﬁu fdndnylu
AMIFAATILTNANAUAATAG LALNALT0T08 HATDS
ixﬁumﬂ%ﬂfmLﬁ@”lumﬁmmﬁuﬁﬁﬁﬂuzgmmms‘ﬁu
mmLLWwi@m?m?ilﬂw,t,ﬂmi:ﬁungimlumumLﬁ@m‘ﬁ'
&1 0 uaz 4 Faluavdenislienns uazAnedss
wudn T ANLANFNafY (P>0.05) Tuunea 5 ngw
(mm\ﬁﬁ' 4) ‘Emﬂﬁrﬁhm?{m@ﬂumq 62.11-64.73 mg/d|
wazilAragluinoeaiiinfvesunzde 5075 mg/dL
(2.77 to 4.16 mmol/L) (Kaneko, 1980) uANGN
$18N714284 Chanjula et al. (2007a) ﬁlﬁﬂmmqﬁﬂ 4
9261 (0, 1, 2 WAY 3%) Gi’ﬂﬂ’]i‘LﬂaIEIuLLﬂ@\‘m@ﬂﬂ@eLu
NTUAADATIAN 0 UaY 4 Falusudenisianung
Wudﬁﬁﬂ'ﬁmﬂum\i 69.4-73.8 mg/dL (3.8-4.1 mmol/L)
WwAE 7151 mg/idl (39 mmoll) uazilenetlugag
69.40-72.90 mg/dL L'ﬂ?]lf;l 70.74 mg/dL (3.9 mmol/L)
Tuumeld s e vnsuinaunud o naLn dasfudu
lugmsa1msdnd (Chanjula et al., 2007b) GRIPTn
LLﬂﬁJmmﬂzﬂﬂm‘lummm%ﬂm%u@gﬁwmmﬁ@ﬁm
LS mmu:mwmm’?ﬁmqﬁmi(Firat and Ozpinar,
1996)  Wraszawlaan uNNIquAIetng (Hove and
Halse, 1983) annA13AN®1189 Mahardika et al.
(2000) 291 BRunglaalunssuaidananasly
Falusf 2 uasiadiludolued 34 wdannslianmns
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Table 4 Rumen fermentation characteristics and blood metabolized characteristics in goats fed plicatulum

hay and concentes containing various level of palm kernel cake

Attribute Palm kernel cake (PKC) levels in concentrate (%f SEM Contrast’

T1(15) T2(25) T3(35) T4(45) T5(55) L Q

Temperature, °C

0 h-post feeding 39.1 39.3 394 39.2 39.2 0.33 091 0.54
4 39.8 39.7 39.5 39.4 39.7 023 0.52 0.32
Mean 39.4 39.5 39.4 39.3 394 0.16  0.83 0.23
Ruminal pH
0 h-post feeding 6.74 6.78 6.61 6.65 6.66 0.09 045 0.74
4 6.31 6.20 6.21 6.18 6.18 0.04 0.33 0.60
Mean 6.53 6.49 6.41 6.22 6.42 0.10 015 0.35
NH3-N, mg/dl
0 h-post feeding 18.57 17.43 14.86 17.43 16.29 118 044  0.46
4 14.86 16.00 14.00 14.29 12.00 148 016 045
Mean 16.71 16.71 14.43 15.86 14.14 113 0.23 0.96
BUN, mg/dl
0 h-post feeding 17.77 17.26 15.65 15.32 16.00 1.05 017 043
4 17.39 17.68 17.01 16.34 16.60 0.86 055 0.99
Mean 17.58 17.38 16.33 15.83 16.31 0.86  0.32 0.69
Glu, mg/dl
0 h-post feeding 59.92 61.46 59.36 63.68 62.46 1.91 0.39 0.92
4 65.32 66.40 64.86 65.78 64.04 213 0.7 0.75
Mean 62.62 63.93 62.11 64.73 63.93 190 079 0.90
PCV, %
0 h-post feeding 27.40 2.80 27.00 29.00 29.00 0.82 0.31 0.80
4 26.60 26.60 26.60 28.20 28.40 0.62  0.03 0.45
Mean 27.00 27.70 26.80 28.60 28.70 0.56 0.08 0.59

k T, = Level of PKC 15%, T, = Level of PKC 25%, T, = Level of PKC 35%, T, = Level of PKC 45%, T, = Level of PKC 55%.
L= linear, Q = quadratic.

SEM = Standard error of the mean (n = 5).
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wmazFunansalnsiiasiin (C,) "Luﬂmm:gmﬁ@'q
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