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Differentiation of Rhizoctonia spp., Causal Agent of
Strawberry Root Rot Disease,

Using DNA Fingerprint Technique

In3gdi ingaoe” yyw13e eavr” uaz aman dpIfima”
Kraiwut Kateloy” , Nuchnart Jonglaekha® and Angsana Akarapisan”

Abstract : Isolation of plant pathogen from roots of wilted strawberry in 5 plantations located at Ban Borkaew
Samoeng district, Mae Ram, Mae Rim district, Inthanon Royal Project Research Station and Angkbang Royal Project
Research Station in Chiang Mai province and at Ban Huay Namrin in Chiang Rai province, 70 isolates of Rhizoctonia
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
AG-P but 10isolates were unable to identify. The most common AG isolate recovered was AG-A (41.5%) 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
AG-G was found from 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

fragments were digested with 4 restriction enzymes (Hhal, Mbol, Mspl and Tagl).
Ypminilaafy ausinwasmond aviinodesesns v.8ulmi 50200
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It was found that no single restriction enzyme accurately identified all AG. The use of a combination of four 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 grouping".

Binucleate Isolate Binucleate Isolate
Rhizoctonia Rhizoctonia
AGA C-517 AGH STC-23
AGBa C-434 AGK FAS2909W
SIR-2 AGL FKO-2-26

AG-Bb C455 AGO FKO-62
AGC OR706 AGP C-578
AGD W-12 AGQ C-620
AGE F-18 AGR Bn-39
AGF AH-6 Multinucleate
AGG A9 Rhizoctonia Isolate
AGH STCY
AH AV2 R. solani AG-S ST2-1

Y All tester strain provided by A., Ogoshi and N., Shigeo, Faculty of Agriculture, Hokkaido University.

PCR-RFLP: (3tdos1luemts potato
dextrose broth (PDB) tilui7a1 3 Ju nsoaeue
@uly vhllerdadduemuIBmsves Roger and
Bendlch (1988) muﬂsmmlumwm 28S 1DNA
wiedes PTC-100 (MJ Research, USA) 1u
Wassaw 40 lulnsasdalsznoudae 1X
QIAGEN PCR buffer (Tris - CL,KCL, (NH,) SO,
1.5 mM MgCl) 1X Q-solution, dNTP mix i€udiu
241902 LROR (5 -
ACCCGCTGAACTTAAGC-3' ) g LR7 (5 -
TACTACCACCA AGATCT-3’ -)(Cubetallazntie,
1991) iuduatang 0.2 mM tow'land Tag DNA
polymerase (QIAGEN, Germany) 1 unit mﬂau
wazABuominun TasidqamgiiGudy 94°C
w3 it udadhg cycle Farsznoudan
denaturing #194°C 11417 annealing 7 52°C 45 37
uay extension“f‘; 72°C 1 w1¥ 30 TuH $14U 30
cycle MUY ﬁnalextensionﬁ 72°C1047% PCR-

0.2 mM, primer

product ‘7i"lﬁ'wﬁ'm‘lé'l’ﬂﬁamau'lmﬁﬁ’ﬂﬁyuww
Hhal, Mbol, Mspl 18 Tagl (NEB, UK) A39a2 1
yiausnfiu A9 UNA lAUAITRY gel
electrophoresis 11H 1.5% agarose waz1d 100 bp
ladder (NEB, UK) (#1u molecular weight marker
fip1d0 ethidium bromide ud 1 lildosgnolA
uaa Uv

matufinsa: Tufnuor@iduieiivang
Tasudazuaussimdmnziilunilsdnvae
(character) Fefinniiu 1 Lﬁaﬂﬂﬂgtmuﬁlﬁma
uneTiauihio ma"luﬂs1ngunumaumwmtmm
Aoty il dingiziiangy (cluster
analysis) Tao3% Unweighted pair-group method
using arithmetic average (UPGMA) uazlda
FulszAntnnundrondsiuues Dice Aau
Tal51n33 SPSS for Windows release 9.0
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$112u 9 loTanan 1§ PCR-product 4110 1.4 kb
nquit 51 AG-G lmangnsian 18 To Taan i
PCR-product 4417 1.4kb ngufl 6 fenBnifivs
TeTananifvafie tester AG-1 1§ PCR-product yu 1R
L4uaz 1.8kb Nl 7 oz 8 i AG-A §i PCR-
product ¥11A 144602 1.8kb N2 NG ez ilenndn
§uau 4uaz 1 o lmanmuddy nguit o uny
10454 AG-A 15ufu 3 PCR-product yu1A 1.8 kb
uavﬁam%m’nmu 9 uaz 7 leTaanmud Ay
nguit 11 15 Unk-muiti Sy 2
loTanan 3 PCR-product 417 1.8 kb ua.ynqam
12 fifioslo Tsani@ies Ao tester AG-5 & PCR-
product ¥41A 1.8 kb (AT 3 tag M3 17 3)
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Table 2 Number of nuclei and anastomesis groups of Rhizocronia spp. isolated from 5 plantation

sites.

Planiation sitex iselatey Number of anclel Anastemosis groups {AG)

Risucleate  Multinneleate A G P unknswn
Mae Rim W 18 2 4 14 - Ful
Borkasw iR i8 ~ 8 5 4 -
inthanen 14 i4 - 7 7 - -
Anghbany . Q 5 - 3 ~ - -
Huay Namrin o 5 - i - - B{bi}
Totat 4 o8 2 24 b 3 18

{97%) {3%%)  {45.590) (37.1%%3 (7. 3%) {14.3%:

Figure 1 Two nuclel in most cells of the hiyphae of binucieate Rhizectonia sp. sfter stained with

Geimsa stain.

T kb

iy

&

Figure 2 RFLY paitern afier (reatment of the PCR-amplification products with the restriction

endonucicase Hhal (lane 1-9, left) aud Tagl (flane 17, right} M = Meolecolar weight marker (160 bp
Iadder~ NEB, UK. 6
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AK = Angkhang, BK = Borkaew, HR = Huay Namrin, IN = Inthanon, MR = Mae Rim, Unk-bi = Unknown
binucleate Rhizoctonia, Unk@ulﬁ =Unknown multinucleate Rhizoctonia
Figure 3 Dendrogram based gu RFLP analysis of 75 Rhizoctonia spp. isolates. The dendrogram
was constructed by cluster anatysls of combined data of restriction endonuciease Hhal,
Taql, Mspl,and Mbol using the unweighed pair group method with arithmetic average
(UPGMA). 7 | |




Table 3 Anastomosis groups, RFLP groups, PCR-products and fragment size after treatment with restriction endonuclease Hhal, Mbol, Mspl and
| Taql of Rhizoctonia spp..

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

(AG) Group 1.8 14 Hhal Mbel Aspl Taql

AGP 1 - + 700,370, 240,140 760,550,120 730,425,270 520,380,250
AGG 2 - + 700,370,240, 140 760,550,120 730,425,270 620,520,250
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
AGI 6 + + 700,550,370, 240, 140 550,500,200,120 850, 730, 425,270 " 660,520, 330,250
AGA 7 + + 840, 550,370, 240,140 1,000,760,550,120  850,520,425,270,220 950, 620, 520,250
AGA 8 + + 550,370, 240,140 1,000,760,550,120 850,520,425,270,220 950, 620, 520, 250
AGA 9 + - 840, 550, 240, 140 1,000,760, 120 850,520,270,220 950, 620, 250

AGA 10 + - 780,550, 240,140 1,000,760, 120 850,520,270,220 950,620, 250
Unknown-multinucleate 11 + - 780,550, 240, 140 760,550,250,200,120 850,520,270,220 950,620, 250

AGS 12 + - 840,700, 240, 140 1,000,760,250,120  900,730,570,270 980,620, 250

(SPSD 11 - 1 (18I LURGILLILLL
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Varietal Improvement of Barleria spp.

w3 A ivs uag edns nizuave’’

Monrawee Perawatchard” and Adisorn Krasaechai”

Abstract: Selfed and reciprocally crossed pollination of four cultivars of Barleria 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
parent and embryo rescue must be adopted as seed pod failed to continue to develop after 24 days .Flower colours of the
hybrids performed the non-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

root tip chromosome number 38 while the red cultivar had 40 . Chromosome number of the hybrids lied between 37-40.

UNAAED: minmsaewaznmdudimy 2 v awug $100u 16 gy wuhwuRumarinfudinedaes
B dmiumssmududecliufAunathduierimfuia:dealdsimeBouennile ilessiniinesdendinn
v Tal18iRse 24 Su grnens 1T iaontugaluniuyes non-mendelian gene uazaunsofadenAugnnauiitdnyas
don nivfuunsznziaga Smiseldgnreditdlmife Anny Funuluuasfinesen vinmsdnndne
Tas TuTsnlaesinwui Wugdsina(v) Bvnn (W) nazdvuewmiag (wv) fiwumiiufie 38 dauiugduss (R)
11 40 ghwery VxR WxR az WVxR Taruutlsilsiuvesdmaulns Tulay s 37-40

v
Index words:  89my ATIHEUWUY MawziAsueunile

Barleria spp.,hybridization, embryo rescue

Y nwivyeau aazinuasmoad uninendodosdmni v.88e1ni 50200
" Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Funsed Sinuenys Tefann 18duduwih
fi1 109, 67118 140 Aumadidy m3dedusen
VINHMABANARBINLITI 1A 3 frernll §auddl
soamendanindiorlgn 92 56 uaz 122 Au e
&y @13 @i 1)

ofidua msweiufRiaxduas fnaduag
uazdvuoUlIxAuas $17U 893 863 uaz
850 £ UMIWTINAA 326 175 Uaw 347§ ANdIAY
wudnilefinimunlaueudt 24 InozSuile
TuiuewusTeery 18 Su Tuidecluemis

Table1 Crosses detail of Barleria cristata Linn.(V, W, WV) and B. repens Nees. (R) and the

outcome, percentage in parenthesis.

crosses No. attempt No. successful  No. of No. of No.of  No.of No. of plants
seeds  germinated cultured developed
seeds embryos embryos

ve® 559 - - - - - -
Vxw 485 - - - - - -
VWV 680 - - - - - -
ViR 893 326 (36.5) - - 203 109 (70.3) 92 (844)
w® 678 - - - - - -
WiV 537 - - - - - -
WxWV 450 - - - - - -
WxR 863 175 (20.3) - - 122 67 (12.0) 56(83.6)
wv® 542 - - - - - -
WVxv 458 - - - - - -
WVxW 430 - - - - - -
WViR 850 347 (40.8) - - 227 140 (66.7) 122 (87.1)
R® 125 78 (62.4) 189 145(76.7) - - 129 (89.0)
RiV 570 - - - - - -
RxW 634 - - - - - -
RxWV 520 - - - - - -
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(Barleria cristata Linn.)
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(M 1)

( Barleria repens Nees. )

Figure1l Flower morphology of hybrids between B. cristata Linn. and B. repens Nees.
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Figure 2 The selected hybrids between Barleria spp. a) and b) new flower colours left WxR (Red-Purple
73 A), right WVxR (Purple-Violet 80 B) c) dwarf and d) cascade type of plant growth.
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BRfS NITIATD. 2541, MIFITINRTAUAURDRALN
Wuldeenldsedu. andsRsaau
AuZNEATAIaAS NN INBdniFeeIny,
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A Study of Water USe\bf Curcuma alismatz:folia Ga‘g-i‘iep.

foum InBinyy” dgde Wuslyd” uasdvd viueser”
Rungnapa poruksd”, Sunchai Punthachot” and Sunti Changjeraja”

feud

Abstract : A study of water use of pathmpma (C. alismatifolia Gagnep.) was studied at Lampang Agricultural
Research and Training Centre, during April to September 2001. Plaﬁts were grown in lysimeter. The resulis revealed
that pathumma used water about 54.2 liter/a clump of plants. Plant héight, ﬁumber of stems and lea{;és 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,

& H : LR34 9 1
UNARID : mstnunmslhvesypnn aaeniuiSuuasinsusunisinuasdnhie szudufeunyiou aufeu

i d
fueneu 2544 Binmsmanealgninuunlugamsfnuinisldhie iy (Lysimeter) nuimaeaggmatlgniinig
: - 3 -y - 9 3 : -
15w 54.2 Basdens maeSgyAu Tamefunnugs Suoudu Snuly Sun Tudiudu W lufiemades
) ] T [ d ]
il $1uruseRenindenens 13.3 aen SuauiafiuanIninde 15.1 W uazthwinuiasde 1423 niudene.

Index words :  Uvuin /

pathumma, Curcuma alismatifolia Gagnep.

o

YaonhdieuarAnousunsinyas §1 aoniumaTuTadssusan 9.610h3 50200

l’Lan:xpang Agricultural Research and Training Centre, Rajamangala Institute of Technology, Lampang 52000, Thailand.
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Table 1 Water use of pathumma at different developmental stage.

ltems April May June July August September total
Water Use | 2.8 ‘3.3 6.0 10.9 133 17.8 54.2
(Umonth) | > leaves Rhizome
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Shoot sprouting development Flowering development
80 T
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Figure 1 Height of pathumma from April to September 2001.
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Figure2 Number of piants 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.
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Table2 Number of spikes /a clump of plants, number of rhizome/ a clump of plants, dry weight.

items

mean

Number of spikes/ a clump of plants

number of stubbed rhizome/ a clump of plants

dry weight of above ground part (g/a clump of plants)
dry weight of stubbed rhizome (g/a clump of plants)
total dry welght (g/a clump of plants)

13.30 £ 3.66
15.1013.72
107.9615.85
34.34 1598
1423011747
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Effect of Emulsion and Chitosan Coating

on Postharvest Quality of Pear (Pyrus pyrifolia Nakai)

wnaus yad” uezary yaeiiosn”

Saowakon Nusatil / and Danai Boonyakiat”

Abstract : Pear fruit cv. Yokoyama Wase was coated with palm oil, emulsion of oil inwater (1:4,1:9and1:19)
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 temperature (30 1 2° C) and 85% relative humidity. Coating fruits with 1.0% chitosan extended storage life
to 12.7 days. Coating fruits with emulsion 1 : 4, palm oil and 1.5% chitosan prolonged the storage life to 11.5, 10.3 and 10.2
days, respectively compared to that of untreated fruit which was 10,0 days. Emulsionratios 1:9, 1 : 19 and 2.0% chitosan
reduced storage life t0 9.0 days. Coating fruits with 1.0% 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 unireated pears. Coating fruits with palm oil and emulsion (1 : 4) had brown pulp and off

flavour.

UNARge : mandeuRanamAwu] Yokeyama Wase Saiuhahdy unsmsdiadu afiiuhind) veniniu
shéuezsh Wwsamidan 1:4, 1 :9uar1 : 19 TelfldunuiiudindMioofuazasazanslnlaussy 05,1.0,1.5
uoz 20nlefidud sy lundesnszmuudah Tiffunmn3fgamgifes (30 +2 esnuwaidon) anuSuduing
g5 wosidud woenafindouiafanlaTauan 1 lefidud Towymadiuinumnu 12.75u dauramafindoudau
sdindusantau 1 :4 vhiuthdy uaslalauey Lswedidudfoymafiusnumim 115, 103 uaz 102 5u
muddudenSeudisutumamdf lindouiadafiune18um 100 Tu vamifindeufademssiadusan

Y pmdviyaon ausinuasmans uminode@oalual e.Sealma 50200

Y Department of Hortculture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Storage life of pear fruit stored at room temperature (30 £ 2° C).

Treatments Storage life (days)
Control 10.0°¢
Palm oil 103"
Emulsion ratio1 : 4 11.5*
Emulsionratiol: 9 9.0°¢
Emulsion ratio 1: 19 9.0°
Chitosan 0.5 % 9.2°
Chitosan 1.0 % 12.7°
Chitosan 1.5 % 10.17%
Chitosan 2.0 % 9.0°
LSD aes 144
C.V. (%) 8.31

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

Treatments Weight Firmness Totalsoluble  Total acidity VitaminC
(%) (kg.) solids (%) (%) (mg./100 g.)
Control 374" 3.98" 1046 045" 1.97™
Palm oil 2.83% 540" 9.90 0.26“ 2.52"°
Emulsionratio1:4 2.83> 5.11° 10.00 0.26% 2.16"
Emulsion ratio1: 9 2.73% 516" 10.00 0.25¢ 1.11°
Emulsion ratio 1 : 19 354 4.13"° 10.67 035 154
Chitosan 0.5 % 329" 4.02° 10.40 045" 1.54¢
Chitosan 1.0 % 2.16¢ 538" 10.51 036" 1.60%
Chitosan 1.5 % 3.00 ¢ 5.00° 10.53 041™ 1.66“
Chitosan 2.0 % 247 470" 10.07 0.32 " 3.50°
LSD 0.90 0.67 ns 0.04 0.84
C.V. (%) 17.79 9.97 25.03

- 18.41

Means in column with different superscripts differ significantly at P <0.05

ajUnanisnansy

1.msindevRwaaiadie'le Taumnm
iudu 10nlefidud aunsoveaemsgnuazms
Wisunadfivessdldanims bildindou
mmnuau Tasdulfonvesandidouiiug
Yhaaoumfsnzifisadnwamiai bild
wdovH dau'ln Tausunnudaudu 0.5,1.5 uay
20nledidud Tiannsoszaonisguasmsinii
@eovoawaeala |

30

2. MmamaouRInamagimiwTidy
oiladudasdan1:4,1:9uaz 1:19 iense
Saogmufusnywamanug Yokoyama Wase
1% ungTh WiRndnuaisRaLInA Aiidnd parto
haauazidanaumiin Anaceudiyldnzuuu
MsteuTum

BAT1IO NS

v 4 1 ad o SRS
wms $mifats. 2541, Senddifivafuemsiiefhiana
“yeamaetiin. owdteyatiilnsamanans.
poms dina. 13): 16.



a3l Awiily. 2538, a3 s Invuozimalulatndams
Wuderdnuasmald, Taefuiguédaesy
uazfneusuuvand dninduaiuuasin
PUTL WMINEIRUNBASMIART Inun
fuwater, unsilga. 396 .

¥ 1TNea. 2540, naveamsiadeuiafiu3 Tna'ld
uazquungiidenunmndielindimsiiu
fen.  Snerinudinemasundudia
Tudviineimsndaminiduiies
wnTinedodeIng, Foualmil. 118 .

Al joutkfiesd. 2540, o5 ImemAsmsiuifevesitea .
AUTINBATAAAT U INsduFualng,
woalnal. 224 v,

iy yuefusd uay U501 Faunluuni. 2543, a1s
indeumdnuasra 1iAu3 a4, msms
VAT, 24(7): 182~ 185.

1im namsufiesd. 2540. maPuFrumaanaRyTMm.
nsensnuaIdimi. 12(4): 2131

i oS, Towns Kauendpd, Bsz nigiuan, yauno
Wi, 3R hines, yugy Sygnm, oy
Tnnd thugassel wazdensr nnmu
2537. gllemarlgniinaamuniidhiy 5
wiia the e wdu o niu. Senouanumed,
ATANKUNIUAS, 85 U,

AR S5rRs. 2530, nsBregnmisfiuiiavesra
wzahwiuffuney (Mangifara indica L.
cv. Keaw Sawoey) Tavldwaa@nWauuas
anmadud. Inndinuiinsmdas
umtsdia 19139 IMsdauTIng
unTinednFoIng, Fualvl. 86 .

MuYa ing. 2528. o5 Smewazina TuTadndems
uiRerdnuaznaldl. TseRuguidaaia
uazin euTHUYINA dntnduaSuuazdn
pusNUNIINGITUABATNAAT Insuen
fuwanan, unsigu. 365 u.

31

HaveamsindevAIRnmssfadiuazinlnuaudenainm
niamisifuifoIvesnd

AOAC. 1990. Official Methods of Analysis. Association
of Official Analytical Chemists. 15™ ed.
Arlington, Virginia.

Ben-Yehoshua, S.,S. P. Burg and R. Young. 1985, Resistance
of citrus fruit to mass transport of water vapor
and other gasses. Plant Physiol. 79 : 1048 -
1053.

Chu, C. L. 1986. Poststorage application of TAL Prolong
on apples from controlled atmosphere storage.
HortScience. 21 (2) : 267 - 268.

EL~Ghaouth, A,, J. Arul, R, Ponnampalam and M. Boulet.
1991. Chitosan coating effect on storability and
quality of fresh strawberries. J. Food Sci. 56
(6):1618-1620.

Ke, D.,H.V. Gorsel and A.A. Kader. 1990. Physiological
and quality response of Bartlett pears to
reduced O, and enhanced CO, levels and
storage temperature. J. Amer. Soc. Hort. Sci.
115:435-439.

Krishnamurthy, S. and H. Subramanyam. 1970. Pre and
post-harvest physiology of fruit. Trop. Sci. 15
167194, |

Matto, A.K., T. Murata, E.B. Pantastico, K. Charchin,
K.Ogata and C.T. Phan. 1975. Chemical
Changes during Ripenning and Senescence.
p. 103-107. In Pantastico, Er.B. (ed.).
Postharvest Physiology, Handling and
Utilization of Tropical and Subtropical Fruit
and Vegetables. AVI Publishing Company Inc.,
Wesport . Connecticut.

Savage, P.J. and G.P. Savage. 1994, “The effect of coating
apples on the quality of stored apples.” [Online].
Available. http//www.book.co.th/databases/
cabonline, (25 September 2000).



MMANYNT 18(1) :24 - 32 (2545)

Somsrivichai, J., K. Boontham and N. Pipattanawong.

-1990a. Storage behavior of five Asian pear

(Pyrus pyriforia) cultivars produced in .

Northern Thailand. Acta Hort. 279: 533 - 539.

Sumemnue, G. and L. Bayindirli. 1994. Effects of
semperfresh registered and johnfresh
registered fruit coating on post storage quality
of Ankara pears. J. Food Proc. and Preserv.
18(3):189-199.

Thompson, B. D. 1955, A Progress Report on Handling
and Storage of Fresh Lychees. Proc. Fia.
Lychee Growers Assoc. 3 ™ Ann. Meseting,
Winter Haven Fiorida. p. 27 - 28.

Vettman, R. and A.V. Schaik. 1997. “Membrane damage
in fruit perhaps the explanation of hollow core
and flesh browning.” [Online]. Available. hittp://
www.book.co.th/database/cabonline.
(25 September 2000).

Westwood, M.N. 1978, Temperature - Zone Pomology.
W .H. Freeman and Company, San Francisco.
405 p.

Yang, S.F. 1985. Biosyntheses and action of ethylene.
HortScience. 24 ; 41-45.

Yu, H.W.and L.Z. Dong. 1998. Effect of coating chitosan
on storage of apple. Plant Physiolo. 34 (1) :
17-19.

32



& .
MINIUANLYDI Macrophomina phaseolina

1a Y LY Y A a é
fidmnfunidanuganiielaamangnindadayesfiing

Control of Seed-borne Macrophomina phaseolina in

Mungbean through Biological Seed Treatment

uynys ses0und’ gy ool wazauii ATy
Shamsur Rahman”, Suchada Vearasilp” and Sombat Srichuwong”

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

T. hamatum and T. viride in order to control seed-borne Macrophomina phaseolina. The treated seed including conirol
treatment was evaluated in blotter and in pot with soil. All three species of Trichoderma spp. showed excellent control
of seed-borne M. phaseolina. Moreover, they increased germination 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 and/or on the seed. This seed treatment
has beena successful approach for controlling seed-
bome 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 than using 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 treatinent. 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 virens
resulted an excellent protection against a wide range

of pathogens like Sclerotium rolfsii, Rhizotonia
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solani, Pseudomonas aphanidermatum and
Fusarium oxysporum, and the treatments were
constantly as effective as or better than fungicidal
seed treatment (Mukhopadhyay, 1989).

Despite the attractive possibility for
controlling seed-bome 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 hamatum, Trichoderma
viride after seed dressing of mungbean seed with
the conidial suspension in order to control seed-borne
M. phaseolina.

Materials and Methods

Collection and preparation of antagonistic

agents

Three antagonistic agents namely
Trichoderma harzianum, 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
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and were kept for incubation at 12 hours alternating
lights and darkness for seven days.

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 from the PDA by scrapping with a sterilized
knife and were mixed uniformly 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

Tﬂunnnqnmiﬂﬁwl#amlﬁﬂns

replication and total four replications were

maintained for each treatment.

. Evaluation of treated seeds in-vivo (pot culture)
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The in-vivo experiment was conducted with the
treated seeds with Trichoderma spp including
untreated control. The seeds planted in plastic pot
(size 12cmx 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 inseedlings was recorded until three weeks.
Results

Evaluation of treated seeds by blotter method

Table 1 showed the effect of seed coating
with promising antagonists (7. hamatum, T.
harzianum 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 Tricﬁoderma spp, no any infection was appeared.
Simultaneously, the germination percentage was
increased fascinatingly. Due to seed treatment with
T. harzianum, T. hamatum and T. viride, seed
germination increased by 48.21, 51.79 and 44.64

percent respectively.
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Table 1 Seed coating with promising antagonists for controlling Macrophomina

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

Antagonists Infection (%) Gerinination (%) 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 én-vo (pot culture) Due to seed treatment with T. harzianum,

T. hamatum and T. viride germination was increased
When the coated seed with the conidial by 39.13, 40.58 and 34.78 percent respectively
suspension of three Trichoderma spp. were planted (Table 2). In mungbean seeds, 93.75 to 100.00
in the sterilized soil in plastic pot, infected seedling percent infections were reduced as a result of seed
production was reduced almost completely (Table treatment with conidial suspension of three
2). Moreover, not only the germination was Trichoderma spp. In addition, to reduction of
increased noticeably but also robust seedlings infection and increasing germination, Trichoderma
produced significantly from the treated seeds with treated seeds produced more vigorous seedlings
all antagonists compared to control (Figure 1). compared to control treatment. As a result of
conidial seed treatment, healthy seedling production

ranged from 37.31 to 43.28 percent (Table 2).

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

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 harzianum 96.0 39.13 20 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** 331 - 2.90 - 3.75 -
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Discussion

From the present investigation, itis revealed
that mungbean seed treatment with 7. hamatum,
T harzianum and T, viride s not only able to reduce
the seed-borme M. phaseolina infection but also
increase the seed germination remarkably over the
untreated conn'gl The exciﬁng eﬂ'ecnveness of seed
treatment with Trichoderma Spp. agamst seed-bome
M phaseolma in various crops was widely supported

by a variety of workers Thh 'are reports that
biological antagomst§ applied s to seeds notonly have
the potential protectlng the seed but also bring a
protective effect against root infecting soil-borne
pathogens being the initial colonizers of the root
(Windels, 1981 in Hussain et al., 1990). Alagarsamy
and Sivaprakasam, (1988) found the reduction of
seed ‘mortality of cowpea due to M. phaseolina
besides enhancmg the growth of plant after pilleting
theseedsw1tthmde Seed,:.:" ]
and mungbean with T, harzzanuth reduced charcoal

rot disease successfully caused by M. phaseolina
(Hussain et al.; 1990). Slgmﬁcant reductlon of M.
phaseolma infection was fmmd in soybean when
seed treatment was d‘,on'_e_ with T harzianum (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. viride can reduce M. phaseolina
infection in soybean through seed treatment.
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Conclusions

The seed coating with three Trichoderma
spp. viz. T. harzianum, T. hamatum 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

;makmg ﬁnal recormnendatlon, comprehensive

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

Seed-borne Macrophomina phaseolina and on Germination
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Shamsur Rahman", Suchada Vearasilp” and Sombat Srichuwong”

Abstract : Hot water treatment was done in mungbean seeds in order to control seed-borne Macrophomina phaseolina.
Total seven different temperatures viz. 50°C, 52°C, 54°C, 56°C, 58°C, 60°C and 62°C 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. phaseolina found to be 54°C for 20 minutes, 56°C for 10, 15, and 20 minutes;
and 58°C for 10 and 15 minutes. Afier 58°C 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 temperature and period for hot water treatment in order to control seed-borne M. phaseolina can be 56°C to
58°C for 10 to 15 minutes.
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Introduction

Thermotherapy is one of the most common
methods of physical seed treatment for controlling
certain plant diseases. Hot water treatment has
proved to be efficient technique as thermotherapy
against various pathogenic microorganisms including
some kinds of fungi. Itis not only most effective
against superficial organisms but also has preventive
properties and can reduce the incidence of internal
pathogens (Maude, 1996).

interesting means for controlling plant diseases

It represents an

because it is simple in principle, easy to use and not
expensive. Moreover, it is eco-friendly because of

absence of chemical residue.

So far, no attempt has been made to control
the seed-bome infection caused by M. phaseolina in
mungbean seeds through hot water treatment. A
very few pertinent literatures are available to control
M. phaseolina in other crops like cowpea. Sinha
and Khare (1977) found most effective control of
M. phaseolina in cowpea seeds by hot water
treatment at 46°C for 20 minutes. Therefore, the
present study was undertaken to explore the suitable
temperature and duration of hot water for mungbean,
which is lethal only to the seed-borne M. phaseolina

but not on the germination.
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Materials and Methods

Seed sample:

Seed sample of mungbean variety named
as Chai Nat 60 was obtained from Chai Nat Field
Crops Research Center, which was carrying 29.75
percent natural infection of M. phaseolina according
to blotter method.

Seed treatment:

Hot water treatment was carried out in a
water bath controlled by thermostat (model:
Memmert). Seven different temperatures viz. 50°C,
52°C, 54°C, 56°C, 58°C, 60°C and 62°C including
three durations viz. 10, 15, and 20 minutes for each
temperature treatment were employed. At first, the
seeds were soaked in sterilized water for 10 minutes.
Then 400 soaked seeds were wrapped in a thin and
soft cloth following dipping in the water of water
bath at the required temperatures for various
durations. Before dipping the seed in water bath,
the desired temperature was adjusted. The control
treatment was maintained with soaking the seeds in
normal water but without treatment in hot water.
After treating in required duration, the seeds were

immediately immersed in cold water for 15 minutes,
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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. Allthe 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 in-vivo
condition:

The hot water treated seeds were evaluated
in plastic pots filled with sterilized soil. The seeds
were treated with effective temperature and
durations found in blotter method. The seeds were
treated by hot water at 56°C for 20 minutes (which

was found to be effective for controlling M.

phaseolinabyblotter 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
presented as line graph in Figure 1. The most
effective temperature and duration for complete
reduction of M. phaseolina infection in mungbean
seed were found to be 54°C for 20 minutes and
above. Below this temperature and duration, i.e.
50°C for 10, 15 and 20 minutes; 52°C for 10, 15 and

Hot water treatment in mungbean seeds.
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Figure 1 Effect of hot water treatment in different temperatures and durations for controlling

seed borne Macrophomina phaseolina in mungbean seed.

a2



20 minutes; 54°C for 10 and 15 minutes could not
able toeliminate M. phaseolina completely although
52°C for 20 minutes, 54°C 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 devéiépm‘ent andircreased germination
compared to untreated control (Table 1). In hot
water treated seeds, 36.23 percent germination was
increased compared to untreated control freatmehf.
Moreoiler, 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 37.31 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

v i
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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 54°C for 20 minutes,
56°C for 10, 15 and 20 minutes, and 58°C for 10 and
15 minutes. However, for convenience, the
recommended t‘emberature, and period for hot water
treatment can be 56°C to 58°C forlOto 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. Itis due to elimination of pathogen from

the seed after hot water treatment.

Table 1 Effect of hot water treatment on Macrophomina phaseolina infection and on rmination

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

replications),
Germination (%) 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
69.0 94.0 36.23 5.95 320 3.0 90.62  6.87 67.0 92.0 3131 7.23
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Figure 2 Seedlings from hot water ireated seed and control (without hot water treatment) of

mungbean afler 8 days of planting.

Although pertinent literatures on hot water
treatment in mungbean for coafrolling
M. phaseolina arc notavailable, however, Sinha and
Khare (1977} successfully controtled M. phaseoling
infection in cowpea seeds by hot water treatment.
They found 46°C for 20 minutes was effective for
M. phaseoling elimination in cowpea seeds. The
effective temperature for cowpea and presently
~ investing crop mungbean were not alike because
these two fypes of seeds are not same. According to
Grondeau and Samson (1994} the effective
temperature and duration depends on their seed
structure, heat susceptibility ofhost such as moisture
content, donmancy, age and vigor, conditions of
external layers. In addition, they reported that

thermotherapy is not suitable for legume seed

treatinent. They mentioned thermotherapy was
difficult for legumes like pea, bean. and soybean
because 2 significant decrease of germination was
found before the pathogen had been totally killed.
‘Tripathi ef al. (1987)alse described that in chickpea
seeds, dscochyta rabici was eradicaied alter 6-12
hours at 55 o 60°C while more than 50 percent
treated seed did not germinate. This finding does
not suppart the outcome of present investigation.
The probable reasons are the reported crops belong
o legume but not mungbean. Moreover, Tripathi of
of. (1987} treated the seeds for very long period,
whichcaused germination reduction. In the present
investigation, duration of hot water treatment was
maintained within 10 {o 20 minutes. which did not

show any adverse effect on germination of



mungbean seeds besides inducing germination. The -

germination 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 56°C to 58°C for 10 to 20 minutes might
be recommended. However, before making final
recommendation to the farmers, comprehénsive
research and field trial is needed.

navesmihih¥eudeidan Macrophomina phaseolina
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Substitution of Coconut Juice by Pineapple Juice

in Nata de Coco — Pina Production
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Abstract : Production of nata de coco-pinain 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 xylinum TISTR 893 of 80-hours for
highest biochemical activity and 40 % of starier 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
sugar was 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 coco-pina
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.
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Figure 1 Growth curve of Acetobacter 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

ammoniumdihydrogen phosphate 0.5 %).
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Figure 2 Nata de coco thickness when varied Acetobacter xylinum TISTR 893 starter quantities in

adapted medium broth which used coconut juice as a main component.
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Effect of Active Immunization against Somatostatin
Hormone on Growth and Body Fat Quantity

in Native Chickens

aiin AsAnrage” mme weiResuns” uas Wuiiwr wadieduns”
Bundist Kiratikrankul’, Petai Pongpiachan” and Puntipa Pongpiachan”

Abstract: This rescarch was conducted to assess the immuno-neutralization against somatostatin (SRIF) hormone for
improvement of growth performance and body fat content in native chickens. The immunogen was prepared by conjugation
between the SRIF and hemocyanin from marine crab (Scylla serrata Rathun) (SRIF- 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 shank length (p>0.05). 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 (p<0.05). For visceral organs, there were no
significant difference (p>0.05) 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
(p<0.05). In conclusion, actively immunization against somatostatin improved breast muscle growth and largely diminished

abdominal fat content in native chickens.

"mmindaimand, ausinasmans, uninndoFosiny, 9. Soslny 50200

"Department of Animal Science, Faculty of Agriculture, 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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Usznoudae: Tus@u 16.0 %, luiu 4.9 %, ilely
4.7% 10 WA (metabolizable energy) 2786.18
flaunaei/nn. lananseldTunasaneny
ﬁssmm“lwmmsmamsm N9 mﬂuuqmuu
09 e]mﬂu .1, 2543 FmsiRued dumiiivs
dunaiiios Sandadualna

mManTenueuAeu azme TvnTnae-
unAy 3200 lulasnsy v 0.1 M ammonium
acetate finudlunsAMa 7.0 U518 4 o, @
0.02 M glutaraldehyde 2. 6 ua. (Engvall and
Perlmann, 1972) wmmumimmsmﬂm (Voxtex)
e 24 %2 Tus 7t 4 srrumaiBoa ndanniy
iAn TUs@nnidon] (partial purified hemocyanin,
pHMCN) 20 un. 1ve18uinTetesmnasiuma
249Tue 7l 4 narumaiBoa dewuonansi hide
AMIPENIINUBUARUAILIT dialysis TAmsgas

(control)
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waveamInszugRuiuduss fuulynlnazundv
r - - ar &
aemaeigiulntazyTmaleidlaiuiles

QEAUUBUAIUDAIUGN dialyzing bag (Cellu Sep,
T3) fwonl¥asiit Tuagatosnimdemiu
12,000-14,000 A1adiu rid funn 4 Ju (Mills,
1994) 1oudads glutaraldehyde oon l1lans
azmwfimdeluguiluuendouSenit SRIF-
partial purified hemocyanin (SRIF-pHMCN)

manszdugifuivnionindulaeld
SRIF-pHMCN 40 luTasniu A saponin 50
TuTasnsu lumsazaw Phosphate buffered saline
(PBS) 500 Tulasa ﬁﬂﬁ A% mineral oil 500
Tulnsansae’ln mmnqumammﬂmmnau
nansuwaiiy daunqualugunaduozneiy
14 saponin 50 TuTnsn3u luearsazaiu PBS 500
1y Tns8n31'U mineral oil 500 T Insdinsdeln 1 47
ATHANITENINENTOLA1Y PBS 10T mineral oil 19
3319119 luiwr$u (homogenization) Tavn1s 14
NoeARAY (syringe) ¥11A 20 WA, 2 Suiidonoay
N3 (Three-way Stopeock) fnaduiu lihnaunn
msazavezsiiuilaRsaduinfiaindu
ndgwdhldfiamia I laauuanasdunds 3
Wwhe uTuAe need i uazduvheludim
ﬁ;o, 2,6,1a% 10 ﬁﬂmﬁwqmsmamw?aﬁ"lﬁ
Wuiiips01g8, 10, 14, 18 dlad

v

msTanamanaass imsgaimin Ysum
owsiinu fudietadoayn 2 dlaniile
sz mssauueudvendlaiod Iau3s
indirect enzyme linked immunosorbent assay
(ELISA)(Catty, 1989)“1uﬂﬂmm1ﬂmmﬂu U
'1wnm°nm ofvazmoluldaimin AunsZgn
tibia Mt’)’m tibia test ANITVBY Greenspan ef al.
(1949)

MINTIEHINAMeatn 1833 Student’s
t test FMIUIAT VA NULANANTEN AN
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dmtinda dmiinduseu Uszansmmmsld
2113 anunanihen uaganuemds dau
Tuulugestoq simiingy wale ln fusen
wazshy ﬁﬂ1;s’inﬂs1zﬁ§]ﬁutﬁawmswa 3
Ansednguil 1938 nserianun sus
Completely Randomized Design (CRD) (Steel and
Torrie, 1962)

Wan1InnaostazIorsal

HamInszqugifuiudediu e a-
zunRNADsTALIOUAYBARD I Tnazuadu
(il 2)°nmq 8,10,12,14,16, 181182 20 dlad
fimmiganulaanie £ SE. iy 0.16£0.02,
0.27 £0.05,0.85 +0.04, 0.59 +0.02, 0.82 +0.05,
0.64 £0.0614820.75 £0.03 MUMAY dunguay
quilhnsganfunauniot S E. ividy 0.15 £
0.02,0.22+0.04, 0.25 £ 0.02, 0.31 + 0.06, 0.26 +
0.03,0.22 £ 0.02 itag 0.23 +0.02 murau Tay
sAuneuAVeAgegalufion 12 dulanf wuh
nquitlésumsnszdugifuiudn lsnTaae-
undy flszduueuAvenganiingui 145y pBs
ednilfodfie (P<0.05) (Mmi2) luaesdilant
AoIWuhszduleudvofne s Tnasun@vee
LK lﬁﬂﬁﬁﬁﬁﬂﬂi”ﬁu?}ﬂﬂ%‘ﬂuﬁmq 14
dlenimudszduneuRuedie Imn Tndzundu
wnumuifuanﬂsmmq 16 Flai arsfisedy
uouAvedde lnn Tadzundu anaindninms
nszduliludiszeznamilionaiiumseh
szRuvaouAnui ISy nades
wanunszduyifuiudedulaunas
unAuARANYEMsITYAY Tnveeladudios:
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13’111ﬁ’ﬂ¢'1"wmﬂ'cjumaamﬁamq 8,10,12,14,16,
18, unz 20 dlaiituAL 6.6, 8.4, 105, 5.6, 4.4,
1Az 5.4 nlesidud (Maedi 1), muddu adedy
576974984 Spencer e al. (1986) inaasdy'la
NIEMLNUY Ross-1 TauimSunieumisunms
1ouseninesed TuulwurTnazuniu
ﬂuaaﬂﬂﬂauaumwswmﬂu (human serum
O -globulin) iz "lnuumunmmu{jumamq 6
Flawids 15 nlofidud mmi‘lumnmﬂnwuﬁ
Ross-1 ﬁ‘lumuwuwimsanm'lnwummw"l%’“lu
minaaeandad edelsimunamsnaaeail
ﬂawﬂaaﬂumsmamaﬂymzmmmﬂuiﬂﬂun
$1u (WMo uag Wuiin, 2534) thmine
mavHe Y (average daily gain, ADG) Huua vl
ivAuionny 12 une 18 Fand szansamiy
msldemivesngunaasaiuun nAningu
AwAuidony 12, 16 uas 18 duland (mnil 3)
sazanueudaveslingunaastinniingu
AIURY 4.6 %, 2.9 %, 4.1 %, 3.8 %, 3.8 %, 2.5 %
uag 2.5 %iiloey 8, 10, 12, 14, 16, 18, 1Az 20
dland, muddy anuiandesznenguai
U Uaz ﬂzjnmam"lﬁﬁﬁuﬁﬁiymmﬁﬁ (p>0.05)
Lm"lnnqnnﬂaa»muu'J'quwnmmnn'maaﬂ
3508IMinANeITTNINeY 8~20 dlanv
mmq*n"luwuuumﬂtgmmnmmmummn
Snudnineassiiouduliiiidemnsm
803 Tuu Ty Tnazuaduunauini vl
ansaisswaudad naaes1d eorelsmld
aqunansdianunFundhemnnahnguaiugu
1iio0148, 10, 12, 14, 16, 18, iz 20 Fula iffu
0.0 %, 7.9 %, 7.9 % (p<0.05), 9.3 % (p<0.05),
11.4 % (p<0.05), 8.7 % (p<0.05) Lnz 8.7 %,
AUEIRD (AINT 4)
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Figure 2 Antibody against SRIF in native chickens measured by indirect enzyme linked

immunosorbent assay method.

Table1 Effects of active immunization against somatostatin hormone on body weight and average

daily gain (meantSE) in native chickens.

Weight Average dalily gain

Age ® ®
(wk) Controi Treatment Control Treatment

(n=10) (n=10) (n=10) (n=10)
8 573.0148.0 611.0139.7
10 682.0+47.4 739.0138.2 8.410.6 8.310.8
12 847.0144.8 936.0173.1 8.31+0.7 10.2:|:0.9
14 1147.01575 1211.0141.1 13.610.6 13.110.6
16 1251.0164.9 1306.0%42.0 6.211.6 6.211.3
18 1326.0165.9 1402.0144.9 5.310.8 6.910.4

20 1384.0164.3 1459.0142.0 4.110.3 37104
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Figure3 Effectof activeimmunization against somatostatin hormone on feed conversion efficiency
of native chickens (* means no significant difference, p>0.05).
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Figure 4 Effect of active immunization against somatostatin hormone on breast width of native

chickens (* means no significant difference, p>0.05 and * means significant difference,
p<0.05).
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Figure 5 Effect of active immunization against somatostatin hormone on abdominal fat of native

chickens (c_male = male in control group (n=5), ¢_female = female in control group (n=5), t_male =

male in immunized group (n=6), and t_female = female in immunized group (n=4)).
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Figure 6 Effect of active inmunization against somatostatin hormone on width of epiphyseal
phate of native chickens (c_male = male in control group (n=5), c_female = female in
control group (n=5), t_male = male in immunized group (n=6), and t_female = female in

immunized group (n=4)).
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How to Determine the Quality of Protein in Diets and

the Renal Disease of Swines

Aoa fiAneAgITIe’”

Sayamon Nitipongsuwan”

Abstract : This study investigated how to determine the quality of protein in diets and the renal disease of
swines by raising 5 commercial feeds (16.71 , 20.43 , 21.83 , 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 7 2.92,
and the ADG was the highest (significantly different from treatment 1 and 4) , 371.25 gram/day (P<0.05) . On the
other hand , the Urea ~ Creatinine Ratio of treatment 1 was the second lowest , 10.51 + 2.81, but the ADG was the
significantly lowest , 245.82 gram/day (P<0.05) ; however , the Urea — Creatinine Ratio of the 5 treatments were not
significantly different . (P>0.05)

unAnge : q1u3§un§af‘l§'ﬁnn1'51%“%nmauqmnmlﬂiﬁulquse'nmua gnyilaofaeTsalaeq v’hatha‘ls
TaemsthemsduSegilunesamas gas (Iﬂwu 16.71,20.43,21.83,19.64 a2 18.29 % mnmml) mtatmgn
gnantna $119u 150 2 i 3 diland Sudufiviehadesmdimaies s fu nmiufudetadenyn
Flaninduminhuazems s §2Tue udrIinspmgSe uazAnientiuludon nanInaaeanu A1 Urea—
Creatinine Ratio Y3 5 d1qae 9.8072.92 uaz1fii1 ADG gene (Aevinmiacnii 1 uas 4 ebreiitle
dhfiey) fim 371.25 5w (P<0.05) Tumems sfudaum Urea— Creatinine Ratio vesn3mnddi 1 siilusuauii2 fe

“auzindnimand Inndunvasuezma TuTatiyTuie v.qTviy 64110

YFaculty of Animal Science , Sukhothai College of Agriculture and Technology , Sukhothai 64110 , Thailand
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The Potential of Biogas Production and

an Environmental Status in Pig and Dairy Farms of Thailand

fi¥uas Twsmuu V9101 gaows ¥ uaz Tva diinda”

Nirandorn Potikanond ”, Warapa Kunaparn” and Choke Miked"

Abstract: This study was aimed at analysis of potential biogas production in pig and dairy farms throughout the
country to quantify an amount of generated biogas possible to replace liquid petroleum gas (LPG) and kWh
electrical energy. Assumptions for the analysis involved minimum farm size, minimum yearé of farm operation,
information on age and size of standing animals, wish of farm to use a biogas plant and enforcement of waste
water standard. Information on environmental status of those farms was included in the study. The study was
carried out under the Biogas Map Project in pig and dairy farms of Thailand. All of the data were obtained from
farm survey with questionaires and interviewed by officials of the Department of Livestock Development, the

Department of Agricultural Extension and personels of private livestock - business sector during February 1999 ~
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maldRImend auzineasmea’ uniInodudea iy v.Suvelmi 52000
Department of Animal Science, Faculty of Agriculture, Chiang Mai University 52600, Thailand.
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Department of Agricultural Extension, Faculty of Agriculture, Chiang Mai University 50200, Thaijand.
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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 intereéted 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 cpntrol 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 dairy 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 balt 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 151.3 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
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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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Table 1 Number and percentage of pig farm and dairy farm in verious region of the country.

Region Number % Pig farm % Dairy farm %
West 6,730 34.98 1,850 (30.94) 4,880 (36.30)
Middle 4,544 23.62 369 (6.17) 4,175 (31.48)
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)
North-eastern 2,152 11.19 533 (8.92) 1,619 (12.21)
South 788 4.09 591 (9.89) 197 (1.49)

Total 19,239 100.00 5978 (100.00) 13,261 (100.60)

o q’l' ] IJ
Lmzummuiﬂuumnm 5 umu"lﬂ HaZIZUN

Andly 2,900,133 av.w. #et) Aniludiwdanu

dosmisiideMadinmdsmanadiuivgiive
waanaasuifluaiuSousan 2,120 whsu
ArtlulSinmssan 22,720x2 = 45440 av..
srannsanaamy3 IR 7,946 av.udeTu

Fouwhaed: 81 LG - 1,334,061 nn.Al uag
yamfMe LPG = 17,342,797 umAl Tudauil
Ti'lBuaasyas mdsamunn i iessinms
wiaa Wi luhsu Tauuduntsaayuiihigus

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

Size (animal unit) 6-50 >50-100 >100-200 >200-400 >400-600 >600 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 71,323 156,223
piglet 49,507 18,690 34,093 23,527 21,060 81,862 228,739
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-metre/day 13,069 12,327 9,494 8,357 7,379 38,938 89,562
- cubic-metre/year 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
(kWh/year)

LPG gas — kg/year 2,194,297 2,069,623 1,593,972 1,403,071 1,238,895 6,537,635 15,037,494
- Baht/year 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 >6-50 >50-100 >100-200 >200-400 >400-600 >600 Total
number of farm 442 3,358 1,161 525 284 7 137 5978
boar 355 9,343 6,430 5,900 4934 1,623 8,789 37,374
sow 2,261 98,687 87,266 84,140 83,412 31,294 196,519 583,579
piglet 7,753 147,311 126,386 136,019 148,859 48,432 314,839 929,599
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
enimal unit 855 77,783 7 79,985 75,328 82,112 35,484 178,767 530,314

Size (animal unit) <6 >6-50 >50-100 >100-200 >200-400 >400-600 >600 Total

hio-gés produced
- cubic-metre/day 598 54,448 55,989 52,730 57,479 24,839 125,137 371,220
- cubic-metre/year 218,353 19,873,578 20,436,125 19,246,367 20,979,665 9,066,075 45,675,086 135,495,249
electricity-kWh/year 181,233 16,495,070 16,961,983 15,974,485 17,431,122 7,524,842 37,910,321 112,461,057
LPG 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
LPG gas baht/year 1,305,750 118,843,996 122,208,025 115,093,277  125458,397 54,215,129 273,137,014 810,261,589
Table 4 The Quantity of bio-gas in potential dairy farms.

Size (animal unit) 5-10 >10-20 >20-30 >30-50 >50-100 >100 Total
number of farm 572 1,187 270 73 13 5 2,120
percentage 26.68 55.99 12.74 3.44 0.61 0.24 100.00
milking cow 2,858 9,797 3,842 1,567 515 584 19,163
drying - off cow 1,056 3,119 1,192 555 157 233 6,312
helfer 1,001 3,853 1,404 609 198 160 1,225
young heifer 854 3,641 1,466 609 213 129 6,912
calf 1,056 3,356 1,175 443 188 131 6,349
animal unit 4,882 16,606 6,411 2,698 873 962 32,431
percentage 273 9.28 3.58 1.51 0.49 0.54 18.13
animal unit for
bio-gas production 3,417 11,624 4,488 1,888 611 673 . 22,702

bio-gas produced
cubic-metre/day - 1,196 4,068 1,571 661 214 236 1,946
cubic-metre/year 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 kg/year 200,819 683,096 263,711 110,975 35,568 39,568 1,334,061
LPG gas baht/year 2,610,652 8,880,249 3,428,249 1,442,680 446,579 514,387 17,342,797
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Table § The Quantity of bio-gas in surveyed dairy farms.

TurhdugnsunsTmaniadssmeing

Size (animal unit) <5 5-10 >10-20 >20-30 >30-50 >50 - 100 >100 Total
number 567 5,203 5,691 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 5,024 2,792 980 1,091 27,798
heifer 900 9214 18,461 6113 3,107 887 1,316 39,998
yong helfer 846 7,730 16,008 5,518 2,710 1,065 1372 34,949
calf 517 8,173 14,072 4,442 2,301 698 1L,170 31313
total 2,100 39,709 79,253 30,065 16,342 5,125 6,319 178,912
animal unit for 1,470 21,796 55,477 21,046 11,439 3,587 4,423 125,239
bio-gas production
bilo-gas produced
- cuble-metre/day 515 9,729 19,417 1,366 4,004 1,256 1,548 43,834
- cublc-metre/year 187,810 3,550,942 7,087,226 2,688,589 1,461,357 458,267 565,041 15,999,232
Electricity 155,883 2,947,281 5,882,398 2,231,529 1,212,926 380,362 468,984 13,279,363
(KWhyear)
LPG gas kg/year 86,393 1,633,433 3,260,124 1,236,751 672,224 210,803 159,919 7,359,647
LPG gas Baht/year 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 Numberoffim  Animal unit Volume Bio-gas procuded electricity LPG gas LPG gas
(cubic-metre)  cublc-metre/year KWh/year kgfyear baht/year
potential pig farms 1,247 127,946 255,892 32,690,203 27,132,868 15,037,493 195,487,414
potentiai dairy 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 dairy farm 13,261 125,239 250,478 15,999,282 7,359,670~ 95,675,708
total 654,698 1,309,396 69,586,986 904,630,819
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UNAUTY (Short Communication)
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