
 



 



 



 



 



Differentiation of Rhizoctonia spp., Causal Agent of 

Strawberry Root Rot Disease, 

Using DNA Fingerprint Technique 

Abstract : Isolation of plant pathogen from roots of wilted strawbemy in 5 plantations located at Ban Borkaew 

Samoeng district, Mae Ram, Mae Rim district, Inthanon Royal Project Research Station and Angkhang Royal Project 

Research Station in Chiang Mai province and at Ban Huay Namrin in Chiang Rai province, 70 isolates of Rhitoctonia 

spp. were found. Number of nuclei in mycelial cells were determined by staining with Geimsa stain Of all, 68 isolates 

were binucleate Rhizoctonia spp. (97%) and two were multinucleate Rhizoctonia spp. (3%). After pairing with known 

5 tester isolates, only 60 isolates could be classified into various anastomosis grouping (AG) of 3 AG, AG-A, AG-G and 

AGP but 10 isolates were unable to identi@. Themost common AG isolate recovered was AG-A (4 1.5%) followed by AG- 

G (37.1%) and AG-P (7.1%). Among unknown, eight isolate were binucleate and did not anastomose with any tester 

isolates. Frequencies of each AG isolate found were different i.e. AG-A was found from all collection sites whereas 

AGG was found k m  three sites, Mae Rim, Borkaew and Inthanon and AG-P was found from Borkaew only. Fungal DNA 

. was extracted and amplified in the portion of 28s rDNA using the polymerase chain reaction (PCR). These amplified 

hgments were digested with 4 restriction enzymes ( f i I ,  Mbd, MspI and TaqI). 
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It was found that no single restriction enzyme accurately identified all AG. The use of a combination of fodr restriction 

enzymes data could group all 75 isolates into 12 groups, which correspond to the AG determination. There was no 

relation among each group and collection site from using PCR-RFLP technique. 
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Table 1 List of Rhizoctonia tester strain used for anastomosis grouping11. 

Binucleate Isolate 

Rhizoctonia 

Binucleate Isolate 

Rhizoctonia 

AGA 

AG-Ba 

AGBb 

AOC 

AOD 

AGE 

AGJ STC-23 

AG-K FAS2909W 

AiCL -2-26 

A 0 0  FK06.2 

A M  (2-578 

AGQ c 4 2 0  

AGR Bn-39 

AGF 

AGG 

- 

Multinucleate 

Rhizoctonha Isolate 

I1 All tester strain provided by A., Ogoshi and N., Shigeo, Faculty of Agriculture, Hokkaido University. 
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T'abie 2 Xualher at euciei actd snns4-t*tnctsis grrtugs olRkiwcronica spp. isolated from 5 plantation 

sites. 

Mstr Rim 

Figure 1 Two a~utlei it, triost wlk of the byphae of binuelene Rfiizoct~nia sp. after shined with 

Geirnsa stain. 

Figure 2 RFi[;XS paitern aRer treatment or the PCR-amplification products with the restriction 

endonuekare HhaI {lane 1-9, kff) rrld .r'aqi (lane 1-7, right) M = %lok.tdnr weight marker (fM bp 

f dtfer- NEB, tX). ti 
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AK = Angkhang, BK 5 Borkaw, HR - Huay Namrin, IN = Inthanon, MR - Mae Rim, Unk-bi = Unknown 

binucleate Rhkoctonia, Unk-multi = Uaiknawn multinucleate Rhizoctonia 

Figure 3 ~ndrugram based gpi 3WLP d y &  a3 75 Rhizm@n& sap. isehtes. The dtndrogram 

was eonobuettd by dater apslyds of eombined data of &i& e a ~ u c l e a s e  Rlbr& 

Tag& Msp1,and 'MboI wing the unwelghed pair group method with arlthmetlc average 

(UpGMA). 7 \ 
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A Table 3 Anastomosis groups, RFLP groups, PCR-products and fragment size after treatment with restriction endonuclease HhaI,MboI, MspI and 2 

TaqI of Rhizoctonia spp.. 

Anatomosis Group RFLP PCR-product approximately fragment size after digested with restriction enzymes (bp) P! 
t 

(AG) Group 1.8 1.4 HhaI MboI Asp1 TaqI 
L - 

AGP 

AGG 

Unknown-binucleate 3 - + 1,040,700,370,240,140 760,550,120 520,425,270,220 620,520,250 

AGA 4 - + 550,370,240,140 760,550,120 520,425,270,220 620,520,250 

AGG 5 - + 700,370,240,140 520,200,120 500,425,270,220 520,330,250 

A m  

QQ AGA 

AGA 

AGA 9 + - 
AGA 10 + - 
Unknown-multinucleate 11 + - 
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~ 1 O J d l ~ ~  i i ~ ~ ~ l 9 0 1 ~ 3 1 ~ 9 1 ~ ( ~ 8 9  Martin(1988) 

~mr ~artin(2000)mrqdwu AGP ~d?dwu AG-I 
Y Y  

dl~hniu ~ ~ ~ $ ~ U ~ ~ ~ 1 3 8 ~ ~ 1 1 ~ 5 ' 9 ~ u ' 9 ? ~ ~ 5 7 ~ 9 1 ~  
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lol.amnirr"o~oin?~wuni~~a0~i#u1un'u tester 

strain %hMOJR&bj Masuhara et al. (1993) 

Mazzola (1997) Ling Martin (2000) ~W'U~I 

Rhizoctonia spp. ~W(YIR~OUYIP  ohi in^^ ~li~auidu 
lun'El tester strain rSuh oioiQu!d?$ii tester 

swind~~q~rmdunai~~ni~~i~nluni~~auidulu 
* A d  l d  lnuwua'ivol~diuiJoiwoinui8u stockGuiq 

loIvmni~?qAuinl~ui~wir tester AGI dl4 
iaa ibq  I ~ d n i i ~ ~ w u m ~ i ~ ? ~ v o ~ i d u l u  

9 d  4 ainilryniRjndiaim~~lninun~naiuo"ii8ulu 
ni3dimnGnniqoqlira Iumr)n i# iu ibau lum 

biiiiuni4o3ilunqnd idoi~uui?uunnui~u 
* d l  

n13wuia'oiiF;;nr AG luW4unmis q wui iGnaiu 
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fll38flPIl~5'~~w¶.l AGG OJl f ldr l~~~~~i70~l~~1f l  
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RFXP ~num~iir '~uiol~i~uio~uaiauuo~ 28s 

rDNA #?u primer LRORlLR7 I ~ # ~ ~ I u I ~ R ~ ~ u  
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Varietal Improvement of Barleria spp. 

P I M ~ T Z ~  #~TI-%Y ~URZ e h r  naz~rm7h" 
Monrawee m era watch ad and Adisorn Krasaechai 

Abstract: Selfed and reciprocally crossed pollination of four cultivars ofBw1eria spp. to make 16 combinations were 

conducted. It was found that only red cultivar could be selfed. For cross pollination, red cultivar must be used as a male 

p e n t  and embryo rescue must be adopted as seed pod failed to continue to develop after 24 days .Flower colours of the 

hybrids performed thenon-mendelian gene. Casdade and compact type of growth were selected among the hybrids. Three 

new flower colours were also observed. Cultivars having violet, white and white with violet stripes flowers had the same 

mot tip chromosome number 38 while the red cultivar had 40. C ~ o s o m e  number of the hybrids lied between 37-40. 

U V I ~ R ~ B :  nirwnuri?s~irnz~nuCiud~niuz r r i~  iiuau 16 d~nu *luiiiui3um9iw'iiudpInuiaL89 

I ~ ~ ~ w ~ u m ~ ~ n u ~ i u l i o ~ ~ % w ' u ~ ~ t i ~ ~ ~ ~ u ~ ~ ~ v i o ~ ~ ~ E ~ ~ i ~ n : ~ ~ ~ ~ ~ t ~ ~ ~ z t d u ~ ~ ~ u u ~  ~ d o ~ e i n i l n s : ~ o w ~ ~ i n  
~~ulId!#dt.J4 24 pn~rm~&~Rafl~u~dttuuvo9 non-mendeliangene t~ : f i l311¶n~R~n*bn8~~nNf i4~~~a 'n~  Ql: 
I 

tnou nr.arjuanr:nr:$~i.f 6n&~!~~nwnu~~illwiiio Bmq duiutbutm:ilria.ad~u ~inmsilnlniiuau 
Fns~uFrurlniu~inwua'7 w'u$?a ias~  dvia (w) t~nsduia~inulias ( w v )  d41uauiw'in'un"a 38 dauw'widu~s (R) 

2 40 ~nwm VXR WXR un: WXR ~ a i u ~ d s d s a u ~ ~ ~ ~ i ~ a ~ d ~ ~ ~ ~ u ~ ~ u  kaud 37-40 

Index words: &mu rnswnutiu~ msai:t$u9tauuilo 

Barleria spp. ,hybridization, embryo rescue 

" niGnn"lm?u ~arz~nvssamsi uni?naiih~"rq'lnd o.15iuq'l~d so200 

"~epartment of Horticulture, Faculty of Agriculture. Chiang Mai University, Chiang Mai 50200, Thailand. 



wauriu$an~u& 4 r*i1~11fi w'uii? 
¶kJ4 (V) %la (W) vlaliauu'3q (WV) (Barleria 

cristata Linn.) L Lag1 9 (R) ( Barleria repens Nees.) 
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(Barleria cristata Linn.) ( Barleria repens Nees. ) 

Figure 1 Flower morphology of hybrids between B. cristata Linn. and B. repens Nees. 







A Study of Water Use of Curcuma alismatifolia Gagnep. 

Abstract : A study of water use of pathumma (C. alismatifolia Gagnep.) was studied at Lampang Agricultural 

Research and Training Centre, during April to September 2001. Plants were grown in lysimeter. The results revealed 

that pathurnma used water about 54.2 literla clump of plants. Plant height, number of stems and leaves trended to 

increase in the same pattern. The number of inflorescences and rhizomes per a clump of plants are 13.3 and 15.1, 

respectively. Total dry weight per a clump of plants are 142.3 g. 

riuuiuu 2544 n n m r n ~ n o n d p n d r l u u i ~ u 1 ~ n i r 8 n ~ i n i ~ ~ ~ Y i ~ ~ n ~  (Lysimeted *luiianonq~md~niini5 
l d i r a u  54.2 &riano nin~iq~iiulmm~81unaiuq~ 6iuau#u iiuaulu i?uual~uth&~luw'awiqt~ua 
itir iiwau~saonrsiution 13.3 non ~ i u a u ~ a i ~ ~ ~ n ~ a o j t s ~ u  15.1 P'ia ua:li;wfiug96siu 142.3 n:uviono. 

Index words : ~QUOJI  

pathumma, Curcuma alismatifolia Gagnep. 

'kampang Agricultural Research and Training Centre, Rajamangala Institute of Technology, Lampang 52000, Thailand. 



d q l ~ ~ l  (Curcurna alisrnatifolia Gagnep) 
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Table 1 Water use of pathumma at different developmental stage. 

month 

Items -- 
Water Use 

(Umonth) 

Figure 1 Height of pathumma from April to September 2001. 

Figure 2 Number of plants from April to September 2001. 
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Figure 3 Relationship between number of plants and water use. 
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Figure 4 Leaf number of pathumma from April to September 2001. 
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Figure 5 Relationship between leaf number and water use. 



Table 2 Number of spikes la clump of plants, number of rhizome/ a clump of plants, dry weight. - 

items mean 

Number of spikes1 a clump of plants 13.30 f 3.66 
number of stubbed rhlzomel a clump of plants 15.10 f3.72 

dry weight of above ground part (@a clump of plants) 107.96f 5.85 

dry weight of stubbed rhizome (%a clump of plants) 3434 f 15.98 

total dry welght (@a clump of plants) 142.30f 17.47 
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Effect of Emulsion and Chitosan Coating 

on Postharvest Quality of Pear (Pyrus pyrifolia Nakai) 

rmawua' y a 8  rruz~iii qwir%niP 

Saowakon NUS&/ and ~ a n a i  ~oonyakial" 

A b ~ h C t  : Pear fruit cv. Yokoyama Wase was coated with palm oil, emulsion of oil in water (1 : 4 , l  : 9 and 1 : 19) 

using egg yolk as emulsifier, and 0.5, 1.0, 1.5 and 2.0% chitosan solutions. The coated fruits were stored in cardboard 

boxes atroom temperahue (30 f 2°C) and 85% ~lativehumidity. Coating fruits with 1 .O% chitosan extended storage life 

to 12.7days. Coatingihitswithemulsion 1 : 4, palm oil and 1.5% chitosanprolonged the storage life to 11.5,10.3 and 10.2 

days, respectively compared to that of ~ n ~ e a t e d  fruit which was 10.0 days. Emulsion ratios 1 : 9,l : 19 and 2.0% chitosan 

reduced storage life to 9.0 days. Coating fruits with I.@? chitosan minimized weight loss, firmness and changing of skin 

colour. There was no significant difference in total soluble solids, vitamin C, titratable acidity and acceptability of taste 

panels between coated and untreated pears. Coating fruits with palm oil and emulsion (1 : 4) had brown pulp and off 

tlavow. 

unfinde : n i r a R ' s u i i ? ~ n n ~ ~ u ~  Yokoyama Wase #au~ifiudi& im:mri?fioh ( ~ i ~ u ! u ~ i )  uo9ii11'u 
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Table 1 Storage life of pear fruit stored at room temperature (30 f 2" C). 

Treatments Storage life (days) 

Control 

Palm oil 

Emulsion ratio 1 : 4 

Emulsion ratio 1 : 9 

Emulsion ratio 1 : 19 

Chltosan 0.5 % 

Chitosan 1.0 % 

Chitosan 1.5 % 

Chitosan 2.0 % 

LSD o..s 
Id4 

C.V. (%) 8.3 1 

Means in column with different superscripts differ significantly at P 5 0.05 
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Table 2 Physico-chemical quality of pear fruits stored at room temperature (30 k 2" C) for 9 days. 

Treatments Weight Firmness Total soluble Total acidity VitamlnC 

(%I 6g.I solids (%) (%I (mgJ100 g) 

Control 3.74 ' 3.98 10.46 0.45 ' 1.97 bC 

Palm oil 2.83 5.40 ' 9.90 0.26 * 2.52 

Emulsion ratio 1 : 4 2.83 btd 5.11' 10.00 0.26 " 2.16" 

Emulsion ratio 1 : 9 2.73 btd 5.16 ' 10.00 0.25 1.11 * 
Emulsion ratio 1 : 19 3.54 ' 4.13 10.67 035 1.54" 

Chitosan 0.5 % 3.29 *' 4.02 10.40 0.45 ' 1.54~ 

Chitosan 1.0 O h  2.16~ 538 ' 10.51 036 *' 1.60" 

Chitosan 1.5 % 3.00 5.00 ' 10.53 0.41 * 1.66" 

Chitosan 2.0 % 2.47 4.70 * 10.07 032 kd 3.50 ' 

8.,5 
0.90 0.67 ns 0.04 0.84 

C.V. (%) 17.79 997 18.41 25.03 

Means in column with different superscripts differ significantly at P 5 0.05 
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nl3naUQPr!%S31 Macrophomina phaseolina 

Control of Seed-borne Macrophomina phaseolina in 

Mungbean through Biological Seed Treatment 

u r q r  remonuu iptrrt rgari90P uasawfi ~ 3 v a j k  
Shamsur ~ahman",uchada Veasiilp" and Sombat ~r ichuwons  

Abstract: Mungbean seeds were coated with the conidial suspension of three Trichodenna spp. viz. T. hanianum, 

T. hamatum and T. viride in order to control seed-borne Macrophomina phaseolina. The treated seed including control 

treatment was evaluated in blotter and in pot with soil. All three species of Trichodenna spp. showed excellent control 

ofseedborne M. p h w l i n a .  Moreover, they inereasedgeemination significantly including production of robust seedlings. 
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Introduction 

The biological seed treatment involves the 

use of biological organisms to control the pathogen 

located in andlor on the seed. This seed treatment 

has beena successful approach for controlling seed- 

borne diseases for decades. Biological seed treatment 

is usually very specialized and uses specific 

microorganisms that attack or interfere with specific 

pathogens or types of pathogens. These organisms 

have little effect on other soil organisms, leaving the 

natural biology of the ecosystem more balanced and 

intact thanusing broad-spectrum chemical pesticides. 

Biological control is a natural phenomenon, nature's 

own way of keeping diseases from getting 

catastrophic. 

In many crops, biological seed treatment 

provides longer protection to the crop compared to 

the fungicidal seed treatment. In addition, they offer 

benefits not obtainable with fungicidal seed 

protectants, especially the ability to colonize and 

protect the seed and germinating seedling as a whole 

(Mukhopadhyay, 1994). Harman et al. (1989) 

observed excellent control of cotton, wheat, pea, and 

maize diseases by seed coating with Trichoderma 

harzianum. They noticed that biological seed 

treatments increased plant stand, reduced seedling 

mortality, and were as effective as the chemical 

fungicides. In India, biological seed treatment in 

tomato, potato, chickpea, lentil and peanut with 

Trichoderma harzianum and Gliocladium v i m  

resulted an excellent protection against a wide range 

of pathogens like Sclerotium rolfsii, Rhizotonia 

solani, Pseudomonas aphanidermatum and 

Fwarium oxysporurn, and the treatments were 

constantly as effective as or better than fungicidal 

seed treatment (Mukhopadhyay, 1989). 

Despite the attractive possibility for 

controlling seed-borne and soil-borne fungi by using 

biological antagonists, very few works have been 

conducted and no any work has been done in 

Thailand regarding biological control of seed-borne 

M. phaseolina in mungbean. Therefore, the efficacy 

and environmental concerns, as well as pathogen 

resistance to some pesticides, encouraged us to do 

research into biological control as an alternative 

approach or supplement to pesticides for protection 

against M. phaseolina in mungbean. The objective 

to conduct this investigation was to find out the 

efficacy of bio-control agents viz. Trichoderma 

harzianum, Trichoderma harnatum, Trichoderma 

viride after seed dressing of mungbean seed with 

the conidial suspension in order to control seed-bome 

M. phaseolina. 

Materials and Methods 

Collection and preparation of antagonistic 

agenb 

Three antagonistic agents namely 

Trichoderma hmimum, T. hamatum, and T. viride 

were obtained from the Royal Project Plant 

Pathology Laboratory, Chiang Mai, Thailand. All 

three Trichoderma spp. were transferred separately 

in sterilized PDA (potato dextrose agar) petridishes 



and were keptfor incubation at 12 hours alternating replication and total four replications were 

lights and darkness for seven days. maintained for each treatment. 

Seed sample 

For observing the effectiveness ofthe three 

Trichoderma spp. mungbean variety named Chai 

Nat 60 which was carrying 29.0 percent natural 

infection of M. phaseolina, was taken. 

Seed treatment 

Three Trichoderma spp., which were cultured on 

PDA and incubated for seven days, used for seed 

treatment. At first, the spores of antagonists were 

collected h m  the PDA by scrapping with a sterilized 

knife and were mixeduniformly with 25ml sterilized 

distilled water for each petridish. The conidial 

suspension was filtered with Mosline cloth. The 

conidial concentration was 7.54 x 10' per ml. 

Thereafter, seeds were soaked for two hours with 

conidial suspension of antagonists separately. For 

control, seeds were soaked with sterilized distilled 

water for two hours. 

Evaluation of treated seeds by blotter method 

The treated seeds including control treatment were 

placed on 3-layered soaked Whatman no. 1 blotter 

paper in sterilized petridishes. In each petridish, 10 

seeds were placed equidistantly. After seven days, 

the appeared infection of M, phaseolina was 

examined including germination. The results of 10 

petridishes of each treatment were considered as one 

Evaluation of treated seeds in-viva (pot culture) 

The in-vivo experiment was conducted with the 

treated seeds with Trichoderma spp including 

untreated control. The seeds planted in plastic pot 

(size 12cm x 16cm) filled with sterilized soil. Two 

hundred seeds for each Trichoderma spp. and were 

sown using 25 seeds per pot. Similarly 200 untreated 

seeds were sown. Total 4 replications were 

maintained. After sowing the seeds, the pots were 

kept in the glasshouse and watering was done 

whenever necessary. Germination and disease 

incidence in seedlings was recorded until three weeks. 

Results 

Evaluation of treated seeds by blotter method 

Table 1 showed the effect of seed coating 

with promising antagonists (T. hamatum, T. 

haniunum and T. viride) for controlling seed-borne 

M. phaseolina by blotter method. The results 

revealed that used all three Trichoderma spp. were 

able to control seed-borne M. phaseolina completely. 

After coating the seed with the conidial suspension 

of Trichoderma spp, no any infection was appeared. 

Simultaneously, the germination percentage was 

increased fascinatingly. Due to seed treatment with 

T. harzianum, T. humatum and T. viride, seed 

germination increased by 48.21,5 1.79 and 44.64 

percent respectively. 



Table 1 Seed coating with promising antagonists for controlling Macrophomina 

phaseolina in mungbean (results show the average of four replications). 

Antagonists Infection (%) Germination (%) Germination increased over control (%) 

Trichoderma harzianum 0.0 83.0 48.21 

Trichoderma hamatum 0.0 85.0 51.79 

Trichoderma viride 0.0 81.0 44.64 

Control treatment 28.0 56.0 - 

Evaluation of treated seeds in h i w  (pot culture) 

When the coated seed with the conidial 

suspension of three Trichodenna spp. were planted 

in the sterilized soil in plastic pot, infected seedling 

production was reduced almost completely (Table 

2). Moreover, not only the germination was 

increased noticeably but also robust seedlings 

produced significantly from the treated seeds with 

all antagonists compared to control (Figure 1). 

Due to seed treatment with T. hanianum, 

T. hamatum and T. viride germination was increased 

by 39.13, 40.58 and 34.78 percent respectively 

(Table 2). In mungbean seeds, 93.75 to 100.00 

percent infections were reduced as a result of seed 

treatment with conidial suspension of three 

Trichoderma spp. In addition, to reduction of 

infection and increasing germination, Trichoderma 

treated seeds produced more vigorous seedlings 

compared to control treatment. As a result of 

conidial seed treatment, healthy seedling production 

ranged from 37.3 1 to 43.28 percent (Table 2). 

Table 2 Biological seed treatment with Trichoderma sp. against Macrophomina phaseollna 

Infection and germination planting the seed in plastic pot with sterilized soil (mean of 

four replications). 

Name of antagonist Germination (%) Infected seedlings (%) Healthy seedlings (%) 

Mungbean Increase over Mungbean Decrease over Mungbean Increase over 

control control control 

Trichoderma harzhum 96.0 39.13 2.0 93.75 94.0 40.30 

Trichoderma hamatum 97.0 40.58 0.0 100.00 96.0 43.28 

Trichoderma viride 93.0 34.78 2.0 93.75 92.0 37.31 

Control 69.0 32.0 67.0 - 
LSD"'" 33  1 2.90 - 3.75 - 



Figure f Sret%Iilags of mrangbeanr ea 8 days afrer treated the seeds wit81 cat3i0fi~I suspensicm of' 

T I ~ L ~ ~ ~ ~ ~ # ~ F E H @  ksneatdem~ T&cr%dpde~pna Iror:ifinrrm wad Tri6'horicrrnip vkide imr.$udiag e~ntroi 

(withorst treataterat). 



Discussion Conclusions 

From the present investigation, it is revealed 

that mungbean seed treatment with T. hamatum, 

T. hanianum and T. viride is not only able to reduce 

the seed-borne M. phuseolina infection but also 

increase the seed germination remarkably over the 

untreated conql. The exc&€ng efh$ivenes of seed 

treatment with lZichoderma spp. against seed-borne 

M. phareolina invarious crops w~~widely supported 
+* 

by a variety of wwkers.  he& are reports that 

biological antagonis& applied to s6,& not odyhave 

the potential protecting the seed but also bring a 

protective effect against root infecting soil-borne 

pathogens being the initial colonizers of the root 

(Windels, 198 1 in Hussain et al., 1990). Alagarsamy 

and Sivaprakasam, (1988) found the reduction of 

seed mortality of cowpea due to M. phaseolina 

besides enhancing the growth of plant after pilleting 

the seeds with T. viride. SBedtm$&nt of sunflower 

and rnun ibp~  with T. hruzianudz reduced c h a l  

rot disease successfully caused.by M. phaseolina 

(Hussain et ai., 1990). sihficant reduction ofM 

phuseolina infection was found in soybean when 

seed treatment was iJ9ne with T. hanianum (Farzana 

et al., 1991). Root rot of lentil caused by M. 

phaseolina was controlled by T. harzianum 

(Ehteshamul-Haque et al., 1992). Ehteshamul-Haque 

and Gaffar (1995) reported that T. harzianum, 

T. hamatum and T. v i d e  can reduce M. phaseolina 

infection in soybean through seed treatment. 

The seed coating with three Trichodenna 

spp. viz. T. hanianum, T, hamahrm and T. viride 

proved as excellent control of seed-borne M. 

phaseolina in mungbean. On the basis of this 

investigation these three Trichoderma species can 

be recommended for controlling seed-borne M. 

phaseolina in mungbean. Nevertheless, before 

making final recommendation, comprehensive 

research including field trial is needed. 
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Hot Water Treatment of Mungbean Seeds: Effects on 

Seed-borne Macrophomina phaseolina and on Germination 

tts014113 JB~BWPJ p ~ n ~ ~ i a r G a i ?  ttasauB u:las# 
Shamsur ~alrman': Suchada ve(vasiIpU and Sombat ~richuwong~ 

Abstract : Hot water matmentwas done in mungbean seeds in order to control seed-borne AImphominaphaseolina. 

Total seven different temperatures viz. 5o0c, 52'~, 54'~, 56'~, 58'C, 6 0 ' ~  and 6 2 ' ~  and three durations viz. 10,15, and 

20 minutes for each temperature treatment were employed. Among them, the suitable temperature and duration for best 

germination and complete eradication of M phmeolina found to be 5 4 ' ~  for 20 minutes, 5 6 ' ~  for 10,15, and 20 minutes; 

and 5 8 ' ~  for 10 and 15 minutes. After 5 8 ' ~  for 15 minutes duration, the germination was sharply decreased with the 

increasing of temperature and period although the infection did not appear any longer. However, for convenience, the 

recommended tempemtue and period for hot water treatment in order to control seed-borne M phmeolina can be 5 6 ' ~  to 

5 8 ' ~  for 10 to 15 minutes. 
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Introduction Materials and Methods 

ThemotheraPy is one of the most common Seed sample: 
methods of physical seed treatment for controlling Seed sample of mungbean variety named 
certain plant diseases. Hot water treatment has as Chai Nat 60 was obtained from Chai Nat Field 

amtvariOus~ahgenic mim~anism -t nad infection ofM Phaseolina rnOTding 
some kinds of fhgi.  It is not only most effective 

to bloaer 
against superficial organisms but also has preventive 

properties and can reduce the incidence of internal Seed treatment: 
pathogens (Maude, 1996). It represents an Hot water treatment was carried out in a 
interesting means for controlling plant diseases water bath controlled by thermostat (model: 
because it is simple in principle, easy to use and not Memmert). Seven different temperatures viz. 50°C, 
expensive. Moreover, it is eco-friendly because of 520c, 540c, 560C, 580c, 600c and 620C including 
absence of chemical residue. three durations viz. 10,15, and 20 minutes for each 

temperature treatment were employed. At first, the 
So far' no attempt been made to seeds were soakedin sterilized water for 10 minutes. 

the seed-borne infection caused by M. phaseolina in Then 400 soaked seeds were wrapped in a thin and - - 
mungbean seeds hot water treatment' A soft cloth following dipping in the water of water 
vqfewment literatures are availabletoconl bath at the required temperatures for various 
M. phaseoZina in other like cowpea. Sinha durations. Before dipping the seed in water bath, 
and Khare (1977) found most effective control of the desired temperature was adjusted. ne conml 
M. phaseolina in cowpea seeds by hot water treatment was maintained with soaking the seeds in 
treatment at 4 6 ' ~  for 20 minutes. Therefore, the normal water but without eeatment in hot water. 
present study was undertaken to explore the suitable After treating in required duration, the seeds were 
temperam andchration ofbot water for mungbean immedjafely immersed in cold water for 15 minutes, 
which is lethal only to the seed-borne M. phaseolina 

but not on the germination. 



Evaluation of hot water treated seed by blotter 

method: 

All the seeds were placed in sterilized 

petriplate contained 3-layered moist Whatman No. 1 

blotter paper. In each petriplate, 10 seeds were 

placed All the petriplates with seeds were incubated 

under 12 hours alternating light and darkness. After 

7 days, the seeds were examined under stereo- 

binocular microscope for observing the infection of 

M. phaseolina including germination percentage. 

The data were recorded on the basis of 4 replications 

in each treatment while 10 petriplate i.e. 100 seeds 

were considered as one replication. 

Plantation of hot water treated seed in i n -vh  

phaseolina by blotter method). Two hundred treated 

seeds with equal number of untreated seeds (but 

soaked with normal water for 20 minutes) for each 

category were planted in plastic pots filled with 

sterilized soil (size 16cm x 12cm) maintaining four 

replications using 25 seeds per pot. The pots were 

placed in the glass house and watering was done as 

usual. The germination and disease incidence was 

recorded until three weeks. 

Results 

Evaluation of hot water treated mungbean seed 

by blotter method: 

Results from hot water treatment are 
condition: 

presented as line graph in Figure 1. The most 
The hot water treated seeds were evaluated 

effective temperature and duration for complete 
in plastic pots filled with sterilized soil. The seeds 

reduction of M. phaseolina infection in mungbean 
were treated with effective temperature and 

durations found in blotter method. The seeds were seed were found to be 5 4 ' ~  for 20 minutes and 

treated by hot water at 5 6 ' ~  for 20 minutes (which above. Below this temperature and duration, i.e. 

was found to be effective for controlling M. 50°c for 10915 and 20 minutes; 5 2 ' ~  for 10915 and 

Hot water treatment in mungbean seeds. 

-m- Gemination 

40 

Tenperatwe and duration 

Figure 1 Effect of hot water treatment in different temperatures and durations for controlling 

seed borne Macrophominaphaseolina in mungbean seed. 
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20 minutes; 5 4 ' ~  for 10 and 15 minutes could not 

able to eliminate M. phaseolina completely although 

5 2 ' ~  for 20 minutes, 5 4 ' ~  for 10 and 15 minutes 

were declined M. phaseolina partially (Figure 1). 

Plantation of hot water treated seed in pot: 

Hot water treatment significantly reduced 

the diseased development and increased germination 

compared to untreated control (Table I). In hot 

water treated seeds, 36.23 percent germination was 

increased compared to untreated control treatment. 

Moreover, the treated seeds produced uniform and 

more vigorous seedlings (Figure 2). In the hot water 

treated seeds only 3.0 percent infection was appeared 

which was decreased by 90.62 percent in comparison 

to control treatment. Finally, the healthy seedling 

production was increased by 37.3 1 percent compared 

to control. 

Discussion 

Fromthe present investigation, it is unveiled 

that for mungbean seed treatment so as to eradication 

of M. phaseolina infection as well as escalating of 

germination through hot water treatment is 

obviously effective. The most impressive 

temperature and duration, which was lethal to 

M. phaseolina and enhanced the maximum 

germination was found to be 5 4 ' ~  for 20 minutes, 

5 6 ' ~  for 10,15 and 20 minutes, and 5 8 ' ~  for 10 and 

15 minutes. However, for convenience, the 

nxmmmended temperature, and period for hot water 

treatment can be 5 6 ' ~  to 5 8 ' ~  for 10 to 15 minutes. 

From the upshot of the present 

investigation, it is revealed that the hot water 

treatment in mungbean seed can not only eliminate 

the M. phaseolina infection but also able to improve 

the germination ability. Virtually when M. 

phaseolina infects the seed, the seed experiences 

germination reduction. Due to this reason, because 

of hot water treatment, the germination was 

increasing along with M. phaseolina infection 

reduction. In addition, when the hot water treated 

seeds planted in the pot, the seedlings were observed 

as more vigorous and uniform compared to control 

treatment. It is due to elimination of pathogen from 

the seed after hot water treatment. 

Table 1 Effect of hot water treatment on Macrophominaphaseolina infection and on rmination 

of mungbean when the seeds were planted in plastic pot with sterilized soil (mean of four 

replications). 

~ermination (%) Infection appeared (%) Healthy seedlings (%) 

Control Hot Increase LSD . Control Hot Decrease LSD Control Hot Increase LSD 

Water over at 0.05 Water over at 0.05 Water over at 0.05 

Treated control Treated control Treated control 



figure 2 LWtings from hot water treated seed and control (without hot water treatment) of 

mungbean a h r  8 days trf plrmntins 

Althougb psinent Iitcratun-s otl k t  wrer 

treament in tnunghean for controlling 

M. p k e o h u  arc notavaihble. ho~~ever, Sinha and 

Khare 1 1977) wccessfully controlled A#. yhcL~u>li~~a 

mf'cction in camp .see& by hot water treatment. 

'They found 46% tm 20 minutes was el'rixtive fir 

Af. ph.u~'eoIinrr elimination in cottrpca =&T. I h e  

efl'kctive tternperaturt: for ccl~yea and presently 

investing crop nungbeanl were rwt alike because 

tltx two lypsofwdsare not same. According to 

Grondesu and Samson (1994) the effective 

tetnpritture and dumtion dt.per.Kts on heir seed 

stnrcture, tle3tsuscepQ3ility ofhost suchas 9rniSttlre 

col~ta~t. dm~natrcy, age and vigor. conditions of 

external layers. In addition. they reported that 

therrmd~erapy is not suitable for legun~e .wecl 

matment. They nlenrioned fhermcrther~fpy was 

difficult for legumes like pea, bean. md soybean 

htmu,se a significant decmase of gemination wits 

found before the patkwgen had ken totally killed. 

Tripathi eta]. (1957)ah &%xibed that in chickpea 

seeds, A4.vt*oc&~&t r&ki was eradicated after 6- 1 1 

hours at 25 to 60f i :  while more fhnn $0 pe~CeM 

treated seed did not grtninatz. This f m w g  d e s  

not sqpclrt rfie orttcome of investigation. 

The pbahlc reav)tt9 are Ihe reported crops belong 

tn @gme but not n~ungbea~ Moreover. 'Trim ut 

ud. (1987) treated the seeds for very long perid, 

whichciuced ,gxmimfion redustion. In t l~e presetlt 

investigation. duratiorl of hot water treatment was 

maintained within 10 to 20 rnint~tes. which did not 

show any adverse effect on ger~ninatio~i of 



mungbean seeds besides inducing germination. The 

gemination increasing was due to reduction of 

pathogen as well as infection. 

Conclusion 

For complete eradication of seed-borne M. 

phaseolina from mungbean seed, hot water 

treatment at 5 6 ' ~  to 5 8 ' ~  for 10 to 20 minutes might 

be recommended. However, before making final 

recommendation to the fanners, comprehensive 

research and field trial is needed. 

~ ~ ~ a ~ n i ' l ' l # ~ i ~ a u o i a ~ ~ a ~ i  Maerophomina phaseolina 
d &  e 

aa~n~iuaanraaudmn'uqn~~~u~ 
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Substitution of Coconut Juice by Pineapple Juice 

in Nata de Coco - Pina Production 

#odiU34d $od??&l~~~?* l / l ? ~ l ~  ~3pr"lW 1181?!b1333U ~ f l o d ~ l 1 "  

Punnarong ~unsangsree", Parichah' ~rikamsukh* and Wihiwan ~ankhaw" 

Abstract : Production of nata de campina in pineapple juice was objected to produce a value added product for lower 

price's pineapple in high season. The process was carried out with Acetobacter rylinum TISTR 893 of 80-hours for 

highest biochemical activity and 40 % of starter was optimum for highest yield. When varying the percentage of sugar 

and ammonium dihydrogen phosphate to 3 and 3 levels, respectively, the results showed that the optimum quantity of 

sugarwas 8% and ammonium dihydrogen phosphate was 0.6 %. The optimum substitution of pineapple juice to coconut 

juice was 25 % of pineapple juice in modified medium broth. Thus, the modified medium broth for nata de coccrpina 

production composed of pineapple juice 25%, sugar 8 %, acetic acid 2 %, ammonium dihydrogen phosphate 0.6 % and 

adjusted to the volume of 100 ml by coconut juice. The container of 8 cm in diameter was used in production under the 

room temperature for 10 days. The highest sensory evaluation score of color and odor were detected when nata de coco- 

pina in pineapple juice product had pH level of 3.6. 

0 n1n~mq0ln1nn55~1num ~ol,~1nun5maniw~w(t1n~~~~u~~~11n,~d~11amd~u un1?mct~ii8wtsua~ ~duq'lnn 
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g~uilnX (2519) drmouzau&uzwha (diu 
nis8ul~i~onrinznsoqfi~ul4qiu) diminmsiu 
soniu (fouaz 5.0) nrnii8u 20 iTa55.r (fou 
a: 2.0) i la~i~o~lo~ii~o~!n181lfl~i~~d8flidm 5 

niu (fouaz 0.5) Tnudhd?u ims~ f lu  1,000 

i j ~ ~ ~ f l s & a u ~ i u z n f i ?  I j i l d~u iUd9~wTJ iT30m 
iaa~4ua a m t u  ~iu i in61ni r~nna"u~i~~~na iu  
uian& 550 uiluiumr iiluszuziaai 138 k l u c  
h u m $  o ~ a d n l m r l d l m i i m o $  (SPECTRO 22) 

I j i c i in1r~~n~u im~dl~u1~9uuns idn is~~?~  
I%J%IUO~ A. xylinum TISTR893 A ~ O W I O I ~ ~  

Y Y  

i~~l%ool%84~5udu"~9na'1a~d01#i8~~a~~~g9 

h i o l d  ( i u i m s t n ' ~ ~ a r n o l r ,  2535) 

T I S T R ~ ~ ~  iUdiioiV~w~iza~mi~iUd1~dn~i13~in 
4 d w  nsivlmsd~~A'ulmuo~p5uwsun~na'ia i ~ 8 a d i  

44 : uimizi'iu.rluoirnr~waaqms~ni~da~muui 
u z n h a ~ 8 u d a u d r z n o u w h  lnuusspoims 
mna~umauzdinn~1~8~~du~iu~uu"nai~  8 

2 L ~ W A ' L ~ F I S  l n ~ ~ ~ d s d ? u i m ~ a ~ ~ o ~ ~ 8 u v o ~  A. 

xylinum TISTR 893 l f h f 0 ~ 5 1 ~  10,20,30,40, 

llaz 50 i in isnnnoq 2 41 ~ i n G u g m d i n n i ~ u z  
h u h n a u i ~  u'u13iUd901wqii 30 o q n ~ a a i 4 u a  
~flunni i o h  A'~miuwaniswnao~oinnaiuwui 

A, d 
uo. r~uuznhamnmu 



o.amvin.a ' (as1~8,2 ~ i n ~ u ~ ~ d i y n a i u i d u  
nsmdi.ruoqw8ntiolcn"$uuzw?iaan'udzsm1u~i 
n 'vdzs~ idu 3.6,4.0 imz 4.4 h u n r ~ Q 3 n n a i u  

Y Y Y  iuuuusauaz 10 8mmiuwa#auniswmnovwid 
d r z a i w 6 6  ~ q l $ ( w ~ n o u ~ d ~ i ~ u n ~ s o v s u  
ii#a61uau 30 nu dsz iCu i i n i sueu?v# iu~  
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Figure 1 Growth cuwe ofAcetobacter xylinum TISTR 893 in adapted medium broth which used 

coconut juice as a main component. (other components : sugar 5.0 %, acetic acid 2.0 %and 

arnrnoniumdihydrogen phosphate 0.5 %). 



Starter quantity (96)  

Figure 2 Nata de coco thickness when varied Acetobacter xyllnurn TISTR 893 starter quantides in 

adapted medium broth which used coconut juice as a main component. 
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Treatment  

Figure 3 Interaction of sugar and ammonium dihydrogen phosphate that effected Nata de coco 

thickness when varied sugar and ammonium dihydrogen phosphate (NH4H2PO) 

quantities in adapted medium broth which used coconut juice as a main component. 1% 

of sugar and NH4H,P0, as follow; 6 and 0.4 (I), 6 and 0.6 (Z), 6 and 0.8 (3), 8 and 0.4 (4), 8 and 0.6 

(S), 8 and 0.8 (6), 10 and 0.4 (7), 10 and0.6 (8), 10 and 0.8 (9)l. 
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Substituted pineapple juice in medium broth (@) 
Figure 4 Effect of pineapple juice on nata de coco-pina thickness when substituted to coconut juice 

in adapted medium broth. 



dfuidi/uuniaroii-i q aaonrumroiwiwiiq q 
' t 

%w"rnuiaauSsvu 6qkiu BUWW (2539) !&nnnoq 

~~~iu%i!QkMfl~umJ wa"6"1luQln Acetobacter 

xy~inwn nu41 $ii~u&oql~~iuri3oiw~naiui4u 
d u ~ g ~ u i n  tn&iw'udiuiol~iwin$qiounr 10 
e s A a  
QSQL~$W~WRBIS~R dau Nakayarna et al. (2001) 

1#iiamJoluoii1uni5wn"flluQin Acetobacter 

xyrinurn W U ~ I  &oql$iirnnnQln~lunifw5w 

iSu&u 

doii~uur~3i~iiudr~nlu~1iiudzs~ 
uid?unnai$unm-;I& 3.6,4.0 ME 4.4 i a u  
n~w~~inna1ui4u4u~ouarlo ir~awnasuniq 

J J ~ P ~ M ~ ~ $ ~ I R ~ ~ w ~ P ~ ~ ~ ~ ~ ~ ~ I w ~ I J ~ ~ J ~ ~  A 

diuau30nu aod~rljiuriim~uou?'ui~ui? niu 
s a' 

Ja(lria ius8uG~l ~ i n z n i u o u a u  FnunnIX 
d 

nriiuuiiuu hedonic scale IXWW&RIJI~W 1 

Table 1 Sensory evaluation of nata de coco-pina in pine apple juice with various pH. 

pH Color Odor Taste Texture Total Acceptance 

3.6 7.20' 737' 6.13 6.06 6.73 

4.4 6 ~ 7 ' ~  6.30~ 6.83 6.06 6.56 

Mean which are not sharing a common letter are significantly different (p 10.01) in the same column as determined by 

LSD 1 = extremely disliked 9 = extremely liked 

ni~wBn$uur~i1a-8udr~~ l$9Bunib 
B 4s 

Acetobacter nylinurn TISTR 893 W9UnQflJ JUWI9 

hmflg,vdoiy 804ab.r imrlauduicu2bu 

nr 40 a e l X w n w i i n d i i n a ~ u n u ~ ~ ~ ~ n l u o ~ w ~ ~  
aa 0 maaqm~~iidn.mu~iuzwiiai$ua'giq5uwn'n 

dm?ud?uiol&niaimr~kou~ui~u!n!a'bw~iou 
d o a i d m ~ i n u i r a u d o n ~ ~ i ~ ? q i ~ u ~ ~ u o q  

4 d w  
pBunJunqndiaio riiminfounr 8 ~~~ZLIQUIUI~U 
ulnlsrIn~ioudoaid6"1founr 0.6 flisnflirwu 



nruinu1mn.i. 2517. ~ 6 i t ~ u .  iianruinuiainmi 

75 : 16-17. 

nruinuimnmi 2518. ~ i i ' i t ~ u .  r iu~iui i~nrrunru 
9 

anuimnmi nr:nraaqollniwn~ru d:iiqaau 
d5~ul€U 

2517-2518. traGuiqlnninimr(fia, nlainr(q.1 g.184~61. 
fl~lJQ~1lk. 2530. 4 1 7 5 1 ~ ~ ~ ~ ~ P Q 0 1 ~ 1 0 1 ~ 1 5 ~ ~ ~ ~ d ~ ~  

in'u'lbl loo ns'u. 'IraGuw'oahisn~~nrizH' 

nwirGiiu#n, n3amwq.48 w h .  
LJRL A Q u r q u ~ u i  ~m: a n 7 1  nlds. 2536. W ~ A  

:2 d fimd~unasrdwnuuinuu. ~ i w i a  23 (2) : 

108-1 14. 

nunn li?rli. 239.  junarrlisin6iu:doLnaiLn:nir 
iiuwawiiol. unn'm$onir#n~i?nuiainni 

nar'olmamiunamn'Iu'In"u 7(18) : 36. 

d 
vu:ruii safi'lvunnoa. 2538. nisvIirunass6. inui  

mnolliiin:mn'lu'In"u 10(2) : 116-1 17. 

n'ws'olu' w a h r i i i .  2526. runarr6 : 4loiudin'qlu 

niswiiollrunassn". uwiinuiR'un~uni 
un?uni. nauni. 

hm'curan" tunilin~a;. 2542. nirw~~tdr~uir515; 
~iiuannia;lu~n~oad~nrdo"anau. airrnr 
u.n.n. 19 (2) : 48-55. 

wirm'curado'uni~~n~rii, iir ynn iunhoa, ai3ra;n: 

QQP, ~ u i i  ~O~QI? Ling DUI~MI rln'Innplnak 
2535. -- 

n i r l ~ r : l a ~ ~ o a ~ i I u  mud 2 : n i r w & 6 i ~ ~ n i u ~  
Uin!?dl~~'l~~(lmd ~cetobacter aceti TISTR 

102 m~a;edtuiinddi-niriii~iuu~ lu : ~ ~ n n i r  

nirdr:~uinuinia~i~~n:~nn'Iu'I~ii~~H'~ 
dr :tna!nu 

nfad 22. kCt 16-18 qninu 2539. ~~PLYIIII. iwn in  
vuniri. w f i i  488-489. 

ar17ii n;eda. u u  2536. , mrw'Rluiwiinriolcn'~unar~n'1u 
o n  4 

UIRUU. QPl€flHflSSUlflMQIS 4(2) : 5-9. 
u 

a r i 11  n;eda, uqun l?wu:~~r, 13fifu 'ua~urqu 
hi rm:Zun'ri nlladau'?noa. 2535. 

mrwiiafumrrkin6iu:vufia. airrnrmnumrnr: 
ueurn#i 10 (4) : m j o .  

nusm srnuimi 2530. ruoin6iu:wfia. nanr 60 

(5) : 433435. 

rm& nrrufmd. 2531. nirwiim$61u:r(f1~inin1r 
11ds;ed. D I H l f  18 (4) : 250.262. 

nu& Wli.uini 2531 nirw~~roiwi r~ iwu~:nu 
diwiudijunarrririndiu:vuf~a~ii. ~ m i r  

18 (4) : 239-249. 

%v?ui qnnknr. 2537. $61~~. nni~~au?'Inn 3 

(19):2931. 

t p u ~ n i  o3hm. 25 19. junarm' inuimnmimr 

QM15 8 (3) : 19-22. 



Alcamo, I. E. 1997. Fundamental of Microbiology. srn synthesis in Acetobacterxylinum, is a hemebased sensor. 

ed. Addison Wesley Longman, Inc., Biochemistry 40 (12) : 3420 -3426. 

California. 592 p. Nakayama, H., Mochizuki, K., Suzuki, T., Dohi, S., 

Atthasurnpunna, P. 1995. TISTR Culture Collection. Kato, A., and Tanifuji, S. 2001. July 15. Nate 

5rn ed. Thailand Institution of Scientific and production from strawberry juice by 

Technological Research. Bangkok. 173 p. Acetobacter xy linum.[www.s-iri.pref.shizuoka. 

Chang, A. L., Tuckerman, J. R., Gonzalez, G., Mayer, jp/s8 /s8-40 /s8-40-10.html 

R, Weinhouse, H., Volrnan, G., Amikam, D., 

Benzirnan, M., and Gilles-Gonzalez, M. 2001. 

Phosphodiesterase A1 , a regulator of cellulose 



Effect of Active Immunization against Somatostatin 

Hormone on Growth and Body Fat Quantity 

in Native Chickens 

d a  u flw(n'w W~3nt~~d'  rnnw or~hduo'uprPrraz rr'u9w7 wsurw~aorn;" 
Bundist ~iraa'krankuf, Petai ~ o n @ a c h a n ~  and Puntipa ~on~ iachan"  

Abstract: 'Ibis research was conducted to assess the immuno-neutralization against somatostatin (SRIF) hormone for 

improvement of growth perfimnauce andbody fat content in native chickens. The immunogen was prepared by conjugation 

between the SRIF and hemocyanin from marine crab (Scylla serrata Rathun) (SRLF- partial purified hemocyanin, SRIF- 

pHMCN). Twenty native chickens at 8 weeks old were allocated into 2 groups, 10 each for control and treatment. 

Chickens in treatment group were immunized with 40 mg SRIF-pHMCN by subcutaneous injection at 3 points along the 

midline at the back of the body at 8,10,14 and 18 week of ages. Parameters of the experiment were body weight (BW), 

average daily gain (ADG), feed conversion ratio (FCR), shank length, breast width, weight of hearts, livers, kidneys, 

pancreases, spleens and abdominal fat. The results showed that there were tendencies of improvement in the BW, ADG, 

FCR and s W  length (pM.05). Beast width of the birds in the treatment group at 12, 14, 16 and 18 weeks were, 

respectively, 7.9 %, 9.3 %, 11.4 % and 8.7 % larger than the control group (~0 .05) .  For visceral organs, there were no 

significant difference (p0.05) in weight of hearts, livers, kidneys, pancreases, and spleens. But female chickens in 

treatment group at 20 weeks decreased in abdominal fat to 85 % in comparison to female birds in the control group 

(pd.05). In conclusion, actively immunization against somatostatin improved breast muscle growth and largely diminished 

abdominal fat content in native chickens. 

"ni~lin#maniani,, ~1~lawnnsmani, rrwiinaiR'a~~a~lwoi, s. 19cr.rlwri 50200. 

"~epartment of Animal Science, Faculty of Agriculm, Chiang Mai University, Chiang Mai 50200, Thailand. 
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Figure 1 Depicted amino acid sequence of 

Somatostatin hormone ( Brazeau et 

al., 1973). 
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944 4 arnurruna'i active immunization (AI) l~fli~P1/1 PI 

~ Q ~ I U  SRIF l ~ ? f i l i n $ 0 s " ~ i ~ f f ~ 8 1 6  8dml.A" 
jiilos'5z~ucloituu STH ~Wdu:Uotii-l~fidi~tg 

(P<0.05) (Harvey and Hall, 1987; Spencer et al,, 

1986) u o n a i n d g ~ i u 9 i u n i ' 1 j / i  AI 6ob;iu 
ao5"Tuulruilmoz~a~uluIrin-rm.ro1uw'u$ 

B 
Ross-1 lu00lq 8,22,111:: 36 %4 ~ i l ~ w " l i ' l M ~ f l r i ?  

l c :  dY 
~ ~ ~ ~ W U ? J U  15 % (p<0.05) (Spencer et al., 1986) 

ni~nrz~umrl~?qiGu1mvo~n5zqntau 
STH Gu ~ m u o l ~ u ~ ~ n n l 9 ~ o  IGF-I (insulin-like 

gt-oulhfkm-I) b l~h~a in~u i i nz i~~51"n~ t~nd~u  
1o.r rdod.misofi~nonnilau (collagen) Ios'igu 
bone matrix l u n 5 z q o u i c  i L n ~ i i 9 m 3 ~ f 1 9  

epiphyseal chondrocytes dl)1f¶Jfll316?tg 

uo9nrzqndouddmun5z9nuia (epiphysial plate) 

d?u STH ~ u o ~ ~ ~ M ~ ~ I J ~ s J ~ I ~ ~ T ~ ~ u ~ I ~ L o ? ~  

longitudinalbone T R U O ~ ~ { U O I P ~ B U U L I ~ ~ ~  
V 8 9  epiphyseal growth plate precursor cells llnZ 

q w ~ ~ ~ ~ ~ o u a z ~ d i ~ u n ~ ~ m ~ u a r u 8 ~ i ~ 1 ~ ~ - 1  iinz 
A 

rw'ud?lnoluoq IGF-I aonrz&rnruuiuhua:.a1mz 
ni~d?(uuldn~v89~(llrnn"chondroc~e (Olle etar, 

1987) f i iuni5~mni5ia?~uo4nJzqneioui 
dmumz~nuia (tibia test) k i 3 u m ' s i m ~ n u o ~  

94 A 
STH W19'?l5435HW9 



b i n n n e q  ~ f l r i ~ u i d u ~ o q d o u i a i n  
nlj~iuIudimoliu41~;)oq iY~nimdu.rlnli oiy 
d3zuiol2 ~Aou (luau 20 {a i ? ~ i n C n 6 a d u ~ u  
la& fSE (range, n) l%.l592.0 f 30.6 (340-770, 

4 d 
2o)niu rdclflu 4n+ n junnu.rt9unrjunauclu 
(control) i w ~ g d i n G n Z a  688.0 f 32.3 

(570.0-750.0, n=5) n iu  nrjudnotlflunrjunauqu 
lw~liiudlncninh 458.0 f 52.1 (340.0-630.0, n=5) 

n?u daun j u ~ n i u d u n  junmaoq (treatment) 

~wn$dinCnk 663.3 f 51.0 (490.0-770.0, n=6) 

n* ~~azorjuiiiiflunrjunmaoq L W R L ~ ? U ~ I M C ~ C ~  

532.0 k43.7 (410-600, n=4) O?U. G ~ ~ u I I u R ' I ~  

6~ iufln'u U U l R  15x45~30 VU. ( f l ~ l 4 x ~ l ? x ~ ~ )  

riounisw~aosnssddm16i1a'n3uwaoma0~5n 
mu l~a:iiarnnGiia 1 nkl~u%nuomaqn dilra: 
oinisdln'iiuplnom~ml (ad libitum) O l I 4 l ' i  

drznou8au: ldsih 16.0 %, ~ u a k  4.9 %, l$o%u 

4.7 % LLRz W & ~ I M  (metabolizable energy) 2786.18 

iilaimnoi'/nn. In 'n~aosIAiul~ntniicniu 
as~um~Iunia.mi~mnao~szn.;i~~ ~iiouiiquiuu 

qmnu W.R. 2543 riini3~&~sG/ iiuarddu: 
61moriss o'swa'~~3us%wli 

ni.sln4uo~ue~d5lsos azaiu1olruilmilar:- 
1 1 ~ 1 ; ~  3200 h l n 3 n f ~  %u 0.1 M ammonium 

acetatednalul~uflJfl~iq 7.0 d?uim34 ua. lsu 

0.02 M glutaraldehyde 2.6 UR.  (Engvall and 

Perlmann, 1972) l W t ; l ~ ? u l n ~ ~ 4 ? ~ i m n ~ ( ~ o r t e x )  

fiulaai 24 f 1u.r d 4 oimlaadun n ~ a i n &  
d u l d ~ l u  mn68oiion4 (partd purified hemocyanin, 

PHMCN) 20 un. n i 1 4 i 7 u m ~ o ~ a o h n ~ ~ ~ u 1 a a i  
24 ~ T U P  6/ 4 O P I T I ~ ~ ~ G U ~  P ~ D U I I W ~ ~ I ~ ~ ~ ~ ~ O . ~  

n l J o o n ~ l n l l o u ~ l ~ u u  dialysis ~R~mJTp715 

~ % n l u f l ~ u t l ~ u a t % u ~  dialyzingbag (Cellu Sep, 

T3) ~u~u1Xilari~~iilu~n~apa'ouniin4o1~1fiu 
12,000-14,000 ~ n a h . ~  i l u  lgulaal 4 ?U (Mills, 

1994) ld~U~iiontT13 glutaraldehyde 00flldilarlJ 

a:aiudm$oIuqt~9uuou~au~uni1 SRIF- 

partial purified hemocyanin (SRIF-pHMCN) 

r n ~ n d j ~ i c q i i f ~ n " ~  ~PiiuainQulmulQ 
SRIF-pHMCN 40 )1~lflJfl?¶J f h  saponin 50 

l u l n 3 n i ~  hf1Ja:mu Phosphate buffered saline 

(PRS) 500 l ~ l n 3 s m 3  llaz mineral oil 500 

l u l n s l ~ s i o l r i  1 hQnjun~no.nw~$mznjI I  
n~no.nwpniiu daun junauqu lw~( l~az~wn~i iu  

%$saponin50 ?%Jln3fl%J %UITISA:~IU PBS 500 

%.~"i~a"~~n'Elminrnloil500 %u~nsspl3dolfi 1 62 

fllJw~us:ni1~~13w:alu PBS llaz mineraloil %+ 
94 

35 I ~ h ' o l ~ i ~ b  (homogenization) l R  ~ f l l  J W 
w 4 9  n a a ~ ~ f l u i  ( syr inge)~ui~  20 3151.2 0uu916si0~1u 

Il l9 (Three-way Stopcock) ~ f l n c ~ f i ~ ! d ~ l ~ A l  
mmzmuaz~au~du~do~~uan'uriini~dmin~u 
a'n3ur41%#iawoa'9 %n~n'miu~ruanai~Kuna'~ 3 

.p~i?o u?iaano nnirdiii'a rta:dau$iu?ud~in' 
a c; 

10,2,6,  imz 10 dd~i6vo .mi3nmaoqn30~1f i  

durioqoiy 8, lo, 1 4 , ~  ~dmi; 

nirYm~ani,nma,, i i m r & ~ i n f i  ~ P U I N  
oimsdiiu duri?oiirdoavln 2 d d ~ 1 6 l d o l d  
9 a ~ n ~ 1 : 6 ~ 1 ~ : ~ ~ 6 6 e , u ~ u o ~ u " ? m 6 ~ s ~ ~ ~ u ~ " 9  

indirect enzyme linked immunosorbent assay 

(ELISA) (Catty, 1989) I U ~ ~ R I ~ ~ R $ I P J I ~ I J  !V&J 

1urios~io.a oiuzniululd~~ij ;wu'ni  riiunrzqn 
ri 

tibia LW B3fl tibia test FI1~546 'v 84 Greenspan et a1. 

(1949) 

m ~ " a f l 3 l : d H a ~ l 4 a ~ ~  l R u %  Student's 

t test aSiniu?~n~iz6naiu~~plni1~~:~i1~a'n~~z 



QlHI5 ~~?IoJ~~~I~HGIQ~~ LL~~~~?I~JUI?~~BU'~ d ? ~  

luriuludo~Jioc iinliniu iu r lo  l a  iuiudou 

tradiu dnia~~naizd~oo'urdo~o~nrwa nis 
9 d I dv -4s ~rnrizwnquulr~n~mr~z6na~u~~dad~auttuu 
Completely Randomized Design (CRD) (Steel and 

Torrie, 1962) 

wnmrnrzqirpii~un'uioX~ulvu~lm- 
nzrtm~uisrzCurtouSuo3io%allu1%mnzrrnSu 
(niwC(2)~oiy 8, lo, 12,14,16,18 rmz 20 z?llmid 
i i i ~ n i s ~ a n ~ t t n n n i u  k S.E. lviiriu 0.16 k0.02, 

0.27f 0.05,0.85* 0.04,0.59+0.02,0.82f 0.05, 

0.64k0.06 tmzo.75 k0.03 ~IU~ICII i u ~ t j ~ ~ ? ~  

r l u i i i ~ n ~ r Q ~ n ~ u r r n ~ t n i f u ~  S.E. riiiiu 0.15 * 
0.02,0.22&0.04,0.25 k0.02,0.31k0.06,0.26k 

0.03,0.22 k 0.02 rraz 0.23 * 0.02 miu61Cu Tau 

r z G u i u u o u ~ u ~ 3 ~ ~ ~ ~ l u i o i y  12 8dmid wudi 
n+ffl#?uiiumsnr zifuf3iiiun'u 81u lvu i lmnz-  

iaSu iirz~'uuouSuol~qniiniu~l4fu PBS 

oiniiljudi% (wo.05) (mwff2) luno.r8dmid 
douiwudirrCurrouSuo3i~%allu1lmnrttmSuoz 
nRac t d o i i m r ~ R n r z ~ u ~ n n ~ ~ ~ u f f o i y  14 

8dmiw"wuiisz~ut~ou~uo~i~%allu1~mnz1~m~u 
4 d 

ozriur~uwuonnfq6oIy 16 8dmid n i r 6 r z 6 u  

ttouSuo~dolalluilmnztr~Sw amas~a'soinnis 
nsz~ullhtX~li~tszuzraa1ww"~o1~14u rw riz41 

rzriuuacnouftnu~lflddd3u1mGou 
wan~srnz&~ii~un"ui~X~ulvu~nz 

ttmSudo5ninvru~nisto3qt~'ulmwo~l6w"utdo~: 

nuciuum Spencer et a/. (1986) dnraotriujri 
n r z n t m u i u g ' ~ m - 1  l r u t n ~ u u u o u b u a i n m r  

i ~ o u s z n i i ~ a o i l u u l a l l u i l m n z r r m S u  
n"ub41fna~~'uain~~uuo~nu (humans- 

a d  A 
CL -globulin)tmz~6~&W~flinhlwuVWtOJQQlq 6 

8dmidil-1 i s  tdo;t$ui o i u t ~ u t w s i z ~ i ~ f i r * ~  

ROS-i t~umuiug '~ lm~~n j i l 6~urdo~~ l f lu  v v 

msnmnotnfd odiqlsi;miuwanisnaaoqd 

na~una"s~un~sn~ao~a'n~~ruz~~uai iululnw~~ 
dioyu ( n n i u  trnr w'uf iwi,  2534) JiwGntiiu 

lQi f~do%4 (average daily gain, ADO) i i l l ~ ? f  G3.J 
' 4  d 

Wuuutuooiy 12 tmz 18 8dmiddszhPmwIu 
mrl61wiruotn j l m m a b ~ d t t u a ~ d u ~ n ~ i n ~ u  

n?urlurdooiy 12,16 rra: 18 8dmid (mwd 3) 



Figure 2 Antibody against SRIF in native chickens measured by indirect enzyme linked 

immunosorbent assay method. 

Table 1 Effects of active immunization against somatostatin hormone on body weight and average 

daily gain (mean* SE) in native chickens. 

Weight Average dally gain 

Control Treatment Control Treatment 



Figure 3 Effect of active immunization against somatostatin hormone on feed conversion efficiency 

of native chickens C means no significant difference, p>0.05). 

Figure 4 Effect of active immunization against somatostatin hormone on breast width of native 

chickens C means no significant difference, p>0.05 and * means signwcant difference, 

~ 4 . 0 5 ) .  
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Different alphabet means significant difference, pc0.05 

a 

Figure 5 Effect of active immunization against somatostatin hormone on abdominal fat of native 

a 

a 

chickens (c-male = male in control group (n-9, c-female = female in control group (n=9, t-male = 

c-male c-female t-male t-female 
8 

male in immunized group (n=6), and t-female = femaie in immunized group (n=4)). 

01 C ( I  18udn.riununn STH Ssn6iuni.rtSu 
1muow#iutu"o 1iazand3uiolluliuluii~niu 
Harvey et al. (1987) 66tlz Harvey and Scanes (1987) 

l#iaarns%GiAuiini4IG~roi1uu1~11u11marziim 
f uurilridnsofuiwafii1G4z~usoi1uu STH 

ludonnnns trazids~GiisuSuo~ioaoi~uu 
BI 1~11u11marziinSuiilG4zgu STH i&~uu %u 

I!Iuos~&~~~'u Buonomo et al. (1987) l&VVla09 
~w'a isuSuo~io~~ui~marzatm~uiw~m~in~iu  
uocimzl~n'u'lrinszfl9w'uiH~bbard ~'~~ilillw" 
rziiu STHIULR~~X ~iu?iu4iqiuduwiin 

4 w ~iuuuuuiimrnss(ugZ~un'u6;ioXiua~i1uu 

d BI 
l.alnlmnrumfurnui~nn~z(ulpl"1~1mi~auu 
i i a z ~ ~ u o ~ ' u d o u a ~ i d o ~ ~ ~ n ~ - ~ % # ~ z ~ u  STH $14 

B I  tiionmfiuuu uonoin~uni~n~z(ugsjun'uio 
~iusoiluulau11marziimSutu1riiwa(&iwn 

BI 
iiln"nis%~w&aiulu~1~n1ui~uuu1nun1~a~u 
'rz%.Jso8uu thyroxine iiaz tri-iodothyronine (Lam 

et al., 1986) 

nirnrsBjuqZ jun'uioiiuaoiluu 
kln1marziimlulu1riw"uiio~%Gwa1dluw"ani~ 

a .  w 
~urriunu~iu1udi.nd4zinanninu1rin4zn~dG , I )  

bnnisiafqlubgt idni4iiuiiwljn~auo~ 
Y a 

lfiiuaiesi5m51iinii wa~uosmsnnaoqwwu 
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iii~uaTGurnnniiniunauqu (p0.05)  l6nrju 
nmao.riinnunhqndionidooiy 12,14,16 iiaz 
18 iklni~uinniinrjunauqo~ 7.9 %, 9.3 %, 11.4 

./o iinz 8.7 % ~iliuii&~ seii.aiPd'udifly (p<o.os) 
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How to Determine the Quality of Protein in Diets and 

the Renal Disease of Swines 

Abstract : This study investigated how to determine the quality of protein in diets and the renal disease of 

swines by raising 5 commercial feeds (1 6.71 , 20.43 , 2 1.83 , 19.64 and 18.29 %, respectively) to the 150 weanling 

pigs for 3 weeks. In the beginning , blood samplings were taken after feeding 3 days . Afer that, the samplings 

were taken every week after fasting (both water and feed) for 5 hours , then, blood urea and creatinine were 

analysed . The results demonstrated that the Urea - Creatinine Ratio of treatment 5 was the lowest ,9.80 ? 2.92 , 

and the ADG was the highest (significantly different from treatment 1 and 4) ,371.25 grarnlday (P<0.05) . On the 

other hand, the Urea - Creatinine Ratio of treatment 1 was the second lowest, 10.51 It 2.81 , but the ADG was the 

significantly lowest ,245.82 g r d d a y  (P<0.05) ; however, the Urea - Creatinine Ratio of the 5 treatments were not 

significantly diffaent . (Pd.05) 

I # 

unciclde : ~iui(inkii!~~~i~i0~m5a0~~uq~n~iw~d~~uuqmroi~in~a:~~d~ah~~r~1!n~d~ dishrlr  
~ ~ ~ ~ l ~ l H l ~ d l l ' ; O ~ d f ~ w ' ~ 9 ~ ~ i R  5 qm (TJA 16.71,20.43,21.83,19.64 tm: 18.29%~1udi iu)  u i t imOn 

d A  9 qnmriiuu 61uau 150 si? dunai 3 WRIH trunutfiu~jBdial4Bwwa'qnigtderq 3 Tu e i n d t f i u h ~ l ~ ~ ~ ~ ~ ~ n  
I w 

~ d ~ i I ; H L s ~ W i t m r o i m  5 AIUP ~tXait~~i:H;iiut?a t t a : d i n ~ t ~ i i ~ u ~ u t i ~ o ~  ~ l ~ f l l ~ ~ ~ ~ 0 9 ~ ~ ~ 1  41 Urea- 
d.4 ' 

creatinine ~ a t i o  UB~M%UIURM 5 dlqR&3 9.80? 2.92 t ~ : l # d l  ADG (IPqR (dl4Olf l l l%~1~64 1 tta: 4 0619?$" 

&{q) L 371.2sniut$u (P<O.OS) luni~nr~riuhuti i  urea- CreatinineRatio U O J M ~ R W U ~ ~  I ~ I ~ S U ~ T U K I I ~  2 SQ 

"~aculty of Animal Science, Sukhothai College of Agriculture and Technology, Sukhothai 641 10, Thailand 



10.51 x2.81 idl#Sii ADG diq~odi~3iiuuudi5q80 245.82 nPu/iu (Px0.05) o d i ~ l r 8 n i u r i i  Urea- Creatioinc Ratio 
v 

uo~n'J 5 n~~1~uun~~ijnaiu1~0rlndi~n'unl.j~1n'8 (P>o.o~) 

Index Words : Urea , Creatinine , Urea - Creatinine Ratio , ADG 

~l~Lo%ih Urea - Creatinine Ratio LLnL ADG 

oinirtflu4iuvluniswa'mQ~iqnwo~qns tflu 
B . 4 1  ilabrh6qoiiqnutnnqwado61Is tdotainqnr 

d d r  tfluk~nszrnizriua Iriiipa'unsuraudoutsiu 
duan'YlunsztwiznoJ'n (rumen) w t ~ l n  nsz9a 
dmuisnkoimsnu~u~d~~u~~t~uo~~~swn'n 
tt#atdiuutflut& ntouu d.a-rdldslu~q 1uni.r 
ms.an'uGiu qnsbw~ro~n~sdii~ds~uB~i~8ma" 
nszmizsau lwu&osii8ndauuosns~oziilud 

2 B  rna:m~~s-rniunnuXo~nis tdow~m~uowqtflu 
WaRuq[uniwq.r ilopljulurn~.rd$GZ msw& 

4 4 oinisqns&n~diutntldsZutflu5u~uttsn 
Iktri %ldsZu 8ndauuosnsnaaGlu 5aun"snis 
riild14dszluaulko~IdsiuEu tdoqainimtj 
~utma's"bsZuwlw~n~sis~m~ttw~ 3.atflu6attds 
ddi~qlurnsa~#ugunisw~ml# nisozmsao 
arsuq[uniwqmso1nisPu119wo9ldsZw$1l&I 
nmu3 cdu nisimsim'm~mijtdon~ %Wrlu 
lnusau (crudeprotein) nism8ndauvoqns~ozG 
luluqmsoimshu% HPLC mrdipmsoinis 
iuirld&u~qnrtcll?a"nil~mslnisto?~tiu"bmtniu 
do% (Average Daily Gain, ADO) tmzfiibsi 
madi/uuoimdutu$ (Feed Convdon Ratio, 

FCR) nlsm Ileal ~ i ~ e s t i b i l i t ~ t 8 ~ & ~  t d ~ ~ % ~ l .  
a #  a uvontbkudi.riiu ~d~d~~~gn%r/ndiauia"au 

9 h w  4 iiriiP4iiuq9 unzl#taaiuiu ~jaaua.aiiriimijlu 

~iiondt~unzmzuoiinoJ"uo~1~siu~~i~sz~n&4 
diuiuqmniw~dllrZulugm~oi~is huniinnird 
ii~msoi~isd3nsnozii'bu~~nuqa ido JIUI&N 

qnsorrlilXqnrlrini~11sn Jinsnoaii'bu~11nfi9 
ldrlul#nua nrnoriiludmn'otaQn(u'uoon 
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Table 1 Feed composition in 5 treatments. 

- - - - - 

Treatments %DM %CP %CF %EE %ASH %NFE 

* Negative control 

** Positive control 
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42"lll-r (Eggurn, 1975) 8d~itfn:i (If4 QUflIU 3 
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Table 2 . Comaarison of Urea-creatinine ratio and ADG. 
- - 

Treatments BUNICreatinine 
-- 

No. of ADG No. of 

utilisation (glday) ADG 

1 10.51 + 2.81 2 245.82 5 

-- 

Mean within the same column followed by different letter significantly at Pe0.05 
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February 2000. A livestock farm data - base was created accordingly for processing to be used by the biogas 

promotion agency, livestock sectors, farmers and people interested in biogas production and to provide 

information on pig and dairy cattle statistics. Data obtained from 19,239 farms which composed of 5,978 pig and 

13,261 dairy farms and distributed mostly in the western region. All of the pig farms were categorized as 2,073 

fattening (34.68 %), 1,975 fattening with breeding (33.03 %) and 1,930 breeding (32.29 %) operations only. 

Thirty eight point six percent of all farms were located less than 1 km away from community. Thirty-three point 

four percent of them were between 1-3 km away. Sixty three point one percent of the dairy farms and 49.15 % of 

the pig farms situated near public waters. Most of the farms flushed and cleaned animal pens with water after or 

before removal of manure. Piling of solid manure were practiced in 75.66 % and 72.63 % of the pig and the dairy 

farms before selling away. Cleaning the animal pen was a major means of odor control in 86.23 % and 92.35 % of 

the pig and the dairy farms respectively. Besides, 42.96 % and 78.61 % of the pig and the dairy farms limited the 

amount of released waste water by applying the least amount of flushing water. Most of the pig and the dairy 

farms (67.94 % and 58.24 %) accepted that odor, flies and waste water were pollution problems in the farm but 

55% and 59 % of them, respectively, claimed that they had no problem with neighborhood. However 29.98 % of 

the pig farms were given warning from local administration and 5.15 % of them were complaint by neighbors. 

The pig and the d a i i  farms of 3.21 % and 2.08 %, respectively, had biogas plants. As 79.69 % of the pig 

farms built their own biogas plants, only 17.82 % of the dairy farms did the same way. They (51.82 % and 49.96 

%) were still very satisfied with their existing biogas plants. Another 1,984 and 4,590 pig and dairy farms wanted 

to have a biogas plant in spite of different readiness of investment. Higher percentage of the pig farms considered 

environmental reasoning for having a biogas plant than that of the dairy farms. 

One thousand two hundred and fourty seven farms including small, medium and large size were 

classified as the potential farms in biogas production with a total of 127,946 livestock unit (LSU). They would 

require a total of 255,892 cbm of biogas digesters. 

Two thousand one hundred and twenty dairy farms could be classified as the potential biogas producing 

farms with 22,720 LSU. They would reqire altogether 45,440 cbm of biogas digesters. All feasible dairy farms 

throughout the country had 70 % of the total number of LSU possible for biogas production. They were estimated 

to hold 125,239 feasible LSU and would require 250,478 cbm biogas digesters to produce 15.9 million cbm.biogas 

yearly. This amount of biogas was comparable to 20.6 million baht LPG per year. 

All of the farms, except those below the minimum size which were not sustainable to have even a 

biogas plant, hold a total animal population as 654,698 LSU. They would require 1.3 million cbm of biogas 

digesters and produce annually 15 1.3 million cbm biogas, comparable to 904.6 million baht LPG. 

The Department of Agricultural Extension and the Biogas Advisory Unit, Chiang Mai University with 

their expanded target until the year 2002/3 would be 3.5 times underdisseminate construction of biogas digesters 



than the anticipated digester volume. If the total required volume of the biogas digester in all feasible farms were 

considered, those expanded target would be 15 time lower. A clear gap in biogas dissemination was found for the 

1,600 middle pig farms and large dairy farms that would require a biogas digester size bigger than 100 to that 

smaller than 1,000 cbm. 
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1lsr~a6ia:ilnn:6~iiu~n511a:1nuukan15:~ iiinaiumui~o~unirw~mn"i~~aniw~guwriusiu~n- 
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Gounii 1 nu. foun: 33.54 oi i i9yum 1 - 3 nu. hung 63.10 ~09d i iu~nuu t t t % f € I ~ ~ ~  49.15 w09dliu 

q n r ~ ~ ~ ~ ~ ~ r i u r i i ~ i ~ n i ~ i ~ o 1 : ~ ~ n : l ~ ~ i l ~ n i ~ ~ m e i i ~ i i n a i u n : ~ i n n ~ n 8 m a ' d ~ l n ~ ~ d l n ~ ~ n ~ ~ n n ~ ~ ~ n ~ o j n  
oonriouduriau7noj ~ u i i n m n k n n ~ n ~ ~ a ' o o n ~ i n d i i u E u  *hiuqnnta:diiuInuufoun: 75.66 im: 

72.63 I~no9Gnqn5oni5%in1iiu un:Imni5iinaiu~:oinnonqn~ (86.23 %) rrn:nenlnuu (faun: 

92.35) 1 ~ ~ ~ 1 ~ 5 n l l ~ ~ n b ~ 1 ~ d l ~ ~  UDnQl~l.?Udl;Uqn5 (42.96 %) l l~~:dl ;~l f l~~ (78.61 %) nauqudjuim 
9 :  e, i it~ulnumr1mini9non1~~'ouiqn ~uiiiuunnia:& diiuqor (67.94 %) tilarkiulnuu (58.24 %) 5:y 
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rm 3.5 iii ~i~~~tiuu~u~u1~irni~n?o~:uun"i~11~an1w~au~~a~1iu~nriin~1n~u~ad~:i~~i~eia d?uiarraud 
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Table 1 Number and percentage of pig farm and dairy farm in verious region of the country. 

Region Number YO Pig farm YO Dairy farm YO 

West 6,730 34.98 1,850 (30.94) 4,880 (36.80) 

North 2,598 13.50 1,266 (21.18) 1,332 (10.04) 

East 2,427 12.62 1,369 (22.90) 1,058 (7.98) 

South 788 4.09 591 (9.89) 1 97 (1.49) 

Total 19,239 100.00 5,978 (100.00) 13,261 (100.00) 

1.4' im-ijiiuau~nuuiqiivi 5 iiuuuld irnzxqii ~ ~ i t ~ u  2,900,133 mu.  do3 ~ ~ ~ f i u f i i ~ & a i u  
a t  G4 w 4  G4 

~ . m i r u u o m r ~ n i w & a u i ~ ~ ~ a a ' a u ~ ~ ~ ~ d o  i~uumiint;: nia LPG = 1,334,061 nn.m l~a:: 

wiimw~~siuIflunialiou8iuau 2,120 diiu yafii&a LPG = 17,342,797 uinfl ~ua'aud 

n'~ifiud3uim~lau 22,720~2 = 45,440 au.u. I [ i I [ ~ l f l ~ ' ~ ~ a f i i w ~ ~ ~ i u ~ i n ~ ~ ~ i  ido.rainni5 

a r ~ ~ a ~ ~ s o w i i m ~ ~ r a ~ ~  7,946 au.u.doju wii~lr~hludi iulnuu15uni~a~~u~I[ i~u61 

Table 2 Quantity of bio-gas in potential pig farms. 

Size (animal unit) 6-50 >5b100 >loo-200 >ZOO-400 >400-600 %OO Total 

number of farm 785 254 100 43 21 44 1,247 

boar 2,989 1,538 1,283 845 729 2,828 10,262 

sow 29,624 15,349 13,393 13,938 12,596 7 1,323 156,223 

weanling 36,315 19,860 16,385 22,620 21,530 122,437 239,147 

grower 60,855 97,484 70,392 55,397 47,740 240,437 572,717 

potentlal animal 18,670 17,609 13,562 11,938 10,541 55,625 127,946 

unit 

bio-gas produced 

- cubic-metrelday 13,069 12,327 9,494 8,357 7,379 38,938 89,562 

- cubic-metreear 4,770,211 4,499,181 3,465,157 3,050,154 2,693,251 14,212,251 32,690,205 

Electricity 3,959,275 3,737,320 2,876,.081 2,531,628 2,235,398 11,796,168 27,132,870 

(kwhlyear) 

LPG gas - w e a r  2,194,297 2,069,623 1,593,972 1,403,071 1,238,895 6,537,635 15,037,494 

- Bahtlyear 28,525,859 26,905,104 20,721,641 18,239,920 16,105,641 84,989,260 195,487,426 
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Table 3 Quantity of bio-gas in surveyed pig farms. 

Size (animal unit) -=6 %-50 >50-100 >loo-200 >2OWOO MOO-600 >600 Total 

number of fann 442 3,358 1,161 525 284 71 137 5,978 

sow 2,261 98,687 87,266 84,140 83,4 12 31,294 196,519 583,579 

weanling 4,090 139,726 131,393 107,592 117,538 41,640 277.545 819,524 

grower 4,489 330,610 389,334 365.127 424,349 199,320 885,267 2,598,496 

animal unit 855 77,783 79,985 75,328 82,112 35,484 178,767 530,314 

Size (animal unit) 4 >6-50 >50-100 >loo-200 >2OWOO >400600 %OO Total 

bio-gas produced 

- cubic-mare/day 598 54,448 55,989 52,730 57,479 24,839 125,137 37 1,220 

- cubic-mare/year 218,353 19,873,578 20,436,125 19,246,367 20,979,665 9,066,075 45,675,086 135,495,249 

elecbiciiy-kwhlyear 181,233 16,495,070 16,961,983 15,974,485 17,431,122 7,524,842 37,910,321 112,461,057 

LPO gas kg/year 100,442 9,141,846 9,400,617 8,853,329 9,650,646 4,170,395 21,010,540 62,327,815 

LPO gas bahtlyear 1,305,750 118,843,996 122,208,025 115,093,277 125,458,397 54,215,129 273,137,014 810261,589 

Table 4 The Quantity of bio-gas in potential dairy farms. 

Size (animal unit) 5 - 1 0  >lo-20 >20-30 >SO-SO >50-100 >lo0 Total 

number of farm 572 1,187 270 73 13 5 2,120 

percentage 

milklng cow 

drying - off cow 

heifer 

young heifer 

calf 

animal unit 

percentage 

animal unit for 

bio-gas production 

bio-gas produced 

cubic-metrefday 1,196 4,068 137 1 661 214 236 7,946 

cubic-metrebear 436,564 1,484,992 573,286 241,251 78,023 86,018 2,900,133 

electricity kWh/year 362,348 1,232,543 475,827 200,238 64,759 71,395 2,407,111 

LPG gas w e a r  200,819 683,096 263,711 110,975 35,568 39,568 1,334,061 

LPG gas bahVyear 2,610,652 8,880,249 3,428,249 1,442,680 446,579 514,387 17,342,797 



Table 5 The Quantity of bio-gas In surveyed dairy farms. 

SLze (anlmal unlt) <5 5 - 1 0  >10 - 20 >20 - 30 >30 - 50 >U)- 100 > I 0  Totnl 

number 567 5,203 5,69 1 1,257 444 82 17 13,261 

milking cow 1,165 25,765 50,096 19,441 10,723 3,242 3,924 114,356 

drying - off cow 218 5,383 12,310 5,OU 2,792 980 1,091 27,798 

helfer 900 9,214 18,461 6,113 3,107 887 1,316 39,998 

yong heiler 546 7.730 16,008 5,518 2,710 1,065 1,372 34,949 

calf 517 8,173 14,072 4,442 2,301 698 1,170 31,373 

total 2,100 39,709 79,253 30,065 16,342 5,125 6,319 178,912 

rnlmal unlt for 1,470 27,796 55,477 21,046 11,439 3,587 4,423 12-9 

bibgnu pwductlon 

blo-gas produced 

- cublc-metreldry 515 9,729 19,417 7,366 4,004 1,256 1,548 43,834 

- cubicmetrelyerr 187,810 3,550,942 7,087,226 2,688,589 1,461,357 458,267 565,041 15,999,232 

Eleclrlclty 155,883 2,947,281 5,882,398 2,231,529 1,212,926 380,362 468,984 13,279,363 

(kwhlywr) 

LPG gas w e a r  86,393 1,633,433 3,260,124 1,236,751 672,224 210,803 259,919 7,359,647 

LPG gar BahQear 1,123,106 21,234,630 42,381,614 16,077,765 8,738,912 2,740,439 3,378,944 20,639,010 

Table 6 Total potential of bio-gas production in animal farms. 

SOURCE N e a l -  Anlmal unit Volume Bio-gu proeuded electrlclty LPG gas LPG @IS 

(cublcmetre) cublrmetre@ear kWhlyenr w e a r  bahtlyenr 

potential pig farms 1,247 127,946 255,892 32,690,203 27,132,868 15,037,493 195,487,414 

potential dalry farms 2,120 22,702 45,404 2,900,181 1,334,083 17,343,079 

total 150,648 301,296 35,590,384 16,371,576 212,830,493 

surveyed pig farm 5,791 529,459 1,058,918 135,276,775 112,279,723 62,227,316 808,955,112 

surveyed ddry farm 13,261 125,239 250,478 15,999,282 

total 654,698 1,309,396 151,276,057 
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Arthrobotrys 
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