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Abstract

The aim of this research was to collect, select grape for table grape and wine production. Plant
nutrient management and wine making were also investigated. From this research 43 grape varieties
werce collected; 27 varieties were for table grape and 16 varieties for wine production. Each variety of
grape was characterized m order to differentiate among then. The characterization was bascd on
characteristic of leaf. bunch and berry. It was found that each grape variety had its specific
characteristic. In censideration for utilization we found that some varieties were suitable for either table
grape or wine production only. Some varieties were suitable for both table grape and wine making. For
wine making we found that grapes harvested in dry season the quality of wine was sujerior to grape
harvested in rainy scason. Carbernet Sauvignon and Black Pop were suitable for red wine production
while Albany and Riesling were suitable for white wine production. For plant nutrient management it
was found that the fertlity of soil on SUT tarm at field crop building base was so high that evaluation of
nutrient rcquircntnl could not be conducted. However this area was suitabie for cvaluation the
optimum level of plant nutrient in plant. Therefore leaves and petioles of grape wine grown in this area
were analysed for concentration of each element in plant. We found that concentration of cach clement
in petiole was higher than in leaf thus petiole analysis was recommended for plant index of nutrient
requirement. To find method for improving fertility level we used the 40 rai arca provided for farm
research. This arca soil wus sandy loam having low fertility. After improving with seil amendment and

fertilizer this soil was contained high level of plant nutrients suitable for grape growing.
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' k<s1maﬁ code Hairs Thickness Teeth Color Width of lateral Types of superior/ Nature of Cotor of Number
u b sinuses interior lateral petiolar Sinus petioie of lobes
¥ sinus 5/
4

Ko 001 G t Unf Unid N M/S v TUY 5
Ko 002 G t 1nA Una- C SN U Ay 5
Ko 003,101 P t Und Ynd C SN \ AsuT 1Ty 3
Ko 004 C t nonwAIu Mondy N S/N v Aoudadion 3
Ko 005 C T ninunanyany Aoty N M/S U uAa 5
Ko 006 G t UnA Uni N M/S v nAd 5
Ko 007 G t ninuvaudaey Und N DM v foudratien 5
Ko 008 G t i Uné N S/S U upy - 5
Ko 016 C t nd Und N MIS \ uad 5
Pc 002 G t Und Und N S/N \% e IFAIY 5

Pc 003 G t Und Uné N SN v WoIgAInY 5

Pc 004 G t @ Und P M/S P Wodaeu 5
Sw 001 D T ninau Tudareudra Fondy C N/N C - E
As001,CN 3 C 1 Unéd Und P M/M \ 1Al 5
As 002, CN 4 C t Uni Und P MM \ A 5
CN 1 G t ningaeu voulunaada, ng N M/S v LT 5
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1¢ G = Glabous, C = Cobwebby. P - Pubesent, D — Downy, T = Tomentous, F — Felty

2/ T~ Thick, t ~ Thin

3/ C="Closed, N = Narrow, W — Wide, P — Perforate

4/ N = Narrow, § = Shallow. M =~ Mediom, D Decp

5/ P - Peaforate, U~U-Shaped, V - V-shaped

« Variety code Hairs Thickness Teeth Colpr Width of lateral ‘Types of superior,’ Nature of ﬁ..._aq of Number
1 2/ sinuses interior lateral petiolar sinus petinie of fvbes
¥ Sinus 4
4/

Us 16 G T Unn Wuniy N 5'S Y Al 5

Us 20 G C Himun nd ¢ o NN oy naIn 3
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1006 I T wdinunaunming Gituios Ay N M/S v o YUY 5

1007 % C ' ninuu Ihd N MiS v Uy 5

1009 ' C T Hinuu Und C N/N v HAI E
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2. MIPAMSEINBMITHY

3 o

Aeui Ity ldiimafuauluudasejuidgauinusmsisuazudasidalnyly

1 = L) 1 P .
wilaa 40 15 wamsTinnzdAusglumsian 3

P 3 day '
1IN 3 HANTTAURIITH ﬂu1uasﬂna@§u

aoudi pH oM eaveda Tnunmaen
(%) (ppm) (ppm)
91MIAY: B, 7.02 T 359 88 278
B, 7.05 : 3.32 151 420
B, 6.93 3.71 90 423
B, 6.82 2.95 53 436
C 6.71 3.61 7 458

OM = Organic matter
ppm = part per million
s a P v oo E 7 .5’ a -~ F's -
nnranta e eian luslaseduilgouds 5 wladlunuioimisirvoarhinlumaed
] oA 2! = A d =4 4 ar & W
3 wun Aulianutunan Junidinggaasiinmomisiy P uar K luszdvgadaio ladudu
a am o & o q W 1 o = o =2 1 = a : qy
Aunlianueauysagauiiiequidgninnuanysel 3 limnziizdinmmaacsi]ula 9 vaiu
' P ° = L4 as . . b=4 Y a o by
UAMINZANUINTIZAINMTIATIZNNITZAY nutrient requirement 141U Iddmsnuluuaziuly
] LY i 3 J » a o a A A s
¥930JUWUE Black Pop TuFNgauda Mimsimnzimiszdusiaemisisiinduiuluuazea

< o S a
ﬂ'li'l!.ﬂﬁ13Hllf‘!ﬂ\'}Ll’]‘1UGI'1?iNﬂ 4

Ms1ah 4 Pnwsigemisiylilunaz Muluegulumlas B,-B,

FIHUDINY N P ocC K Ca Mg Fe Cu Mn Zn

(%) (%) (%) (%) (%) (W) (%) (%) (%) (%)

1w 1.76 0.15 47.15 0.97 0.24 0.35  0.017 Tr 0.006 0.010
f’ﬁuﬂlu 0.40 038 4056 4.71 0.19 1.73  0.007 Tr 0.007 023
Tr = Trace

o o A ] ] U -l ] a -1 v
nnwamsasizv sy luluvegunun luluuwezdimlulinnuuendedu As A

¥
Tufianududuvessgomisganiiluly  waashdwluihumdsazausmems  dulu s
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- N4 w . 4 =
Snszismemsluisd ¥ uludlundn (Christensen et al, 1978) ifleRnsanmadnsizily
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Aulvegunun PSna P ouar K aglundnnneuiiguazgunn  Aaoannoanunans
o o = & (N L) - v ar q’: 3
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a =] 125 ren a P g o A A & o Vv t
vinmomsirlsishilanuidiunedesiamsngomsfivdulavennn N Faiududedld
s AN W ' - ot 1 = g v A =1
dhuszey 9 mae N dlusgemsisfifsdosnsunnuazineduan Id bivuilesnniinszuau
mIgaudiodis
4 g v 4 an @ A a aqya 4 4 ' v
wolinnuddiinmstanssmemsirluauiddddentuninaaeddnl  Iagleiunves
o 1o 4 <3 ;I A 1 ! g 1 e =1
vhiuisaBmenisSoumsaeuluiun 40 13 Taoldiuiineass 2 wlasqaz 1 15 hmanu
- i = o - 1 a o (=Y o 1 < [y
Auiodmizsmemsnewiins lansm uasdhmsldadufwndaliaz 1,000 Alaniy uag
= ' = a . = = - ° ° = E4
furleaaliaz 400 Alansy Weiugundauazdudomvaldilimslnaeinisigeims
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WY Nﬁﬂ1511ﬂ513ﬂ11—!ﬂ151~1ﬂ 5

13190 5 Wnamgemsiviiana q lufivdemuauazfivyunda

Taq veavleYa unaidon  wwnilFon  Fanzd wwamila mdn  mewms
(%) (%) (Vo) (ppm)  (ppm)  (ppm) (ppm}
Hurloaia 20.50 20.0 0.02 2,000 5500 7,500 100
futfunda - 33.0 4.5 40 780 1400 . 20

namsTinzvaudoaauaziuuindalumsied s wud lurudeaavenanaglv

' a A @ v woaq ¥ o & a s w o=
e msndnie Weawoda 20% uddaldsquaniBends 20 uazs1REMITdU 9 BRdmMTUNY
1 o ¥ -] Y o aw o o o P a o
Yunaauennesiuamfouds 33% uddalduuntifon 45% daned wuamila moouay

o o % o W o ' o ° a ¥ = a a
nowAdniwIunis  wuldFanunmsdivdyaisdudeiurdeaauasivnbunaa  wen
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diothTagdandnldasiu sounneuazausumiivmdmnuyl’ 2 o wdnhauyl
o = o = v ' o = o
MMIsSAATIEH (15139 6) WuT1 AouLlTUYgeAY Audl pH 4.4 P31 ppm K 50 ppm, Ca 349 ppm,
Mg 160 ppm, Fe 0.96 ppm, Mn 9.2 ppm, Zn 0.89 ppm, $ 6.3 ppm 'riﬁ'ﬂmﬂ‘lﬁi'ﬁﬂﬂ%'uﬂgﬂﬁuﬂﬂﬂ
uA MU pH 6.3, P 66 ppm, K 107 ppm, Ca 796 ppm, Mg 176 ppm, F 1.09 ppm, Mn 14.3 ppm, Zn

ar a l

’ & d 9 o ' 4 ) [ -
0.69 ppm, S 11.6 ppm GuiuldFanuiiagdnarauieldasduudimunsnlanilasssigemis

%

=

fyane 9 asgauld  muRoaduluduiumiisomilddagdananensaildlSnungems
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ﬁﬂuﬁuqﬁyu Tawita q lumsdiudssauiifunsadamingesldyunomieiuuua wash
ausaiezldludninge1aedealdtion q Seliiminzauduliiudu wozaqgiananisnuma
Uszinpdlansuay 1520 v denfSsufsufuiiugdundesnndisdlaniuay 025030
v wazamsaldldludangads 1 dude’ls uaziiwavosnsaougu pH 18fe 4-5 dmiudiu
Woamasudeiunmdsznailaniuar 18020 um mumsaldludasgs laluszninle
ysmuazegldun ifesmneadefmilungemindeuilddh  maldlugy  Triple super
phosphate (TSP) fifignsnisazmegauasldluszdvinu  ildearesaldaslyluduiuiy
oxide @149 WA AL Zn uay Fe wonvinziliveaiesalioglugufidhuls: Tomludrivi
W zn uaz Fe goivbidcivihldisnasgdnanidie iinslaludaings MenvIng

TSP §all5IAnwaNnAY

4 & d = & = a ¥ v
man 6 mamnevsmemsiyludunoulduasnidlafiuroavia 400 HlanTueols unziiv

Yunda 1,000 Planurels uazr K,S0, 50 flanfudels

wnanaaes pHl P K Ca Mg Fe Mn Zn S

{ppm) | (ppm) | (ppm) | (ppm} | {ppm) | (ppm} | (ppm} | (ppm)

wtlash 1 (AU

nauld 44 31 50 349 160 | 096 | 92 | 089 | 63
ndald 2 1hsu 6.3 66 107 | 796 176 | 109 | 143 | 069-| 116
wthaad | (@Fusumilen

nowld ' 59 4 45 | 1043 | 146 | 225 | 68 | 1.09 9.9
ndld 2 eu 7.2 164 71 1130 | 209 | 1.13 7.8 1.60 12.1

4
3, Mswan
3.1 n1sAmden yeust

o w & o = w o
%'lﬂﬂ'l'ﬂ"lﬂﬁENﬂﬂlﬁﬂﬂ yeast 8 TUWUT (M3 7) WS 2 f’f’]ﬂwuﬁ‘ﬁﬂ S.

cerevisize K1 V1116 uae S. cerevisize EC 1118 ﬁﬂﬂlﬁnﬁal‘ﬂy killing yeast Judonier S,

o a o sy ' ] w o w o
cerevisiae K1-V1116  wildnaiwwuglaedd  heat curing wagnuhnsmenugraodiuiug

nuire] 0% susceptible #9015199 8

¥ .
Tuminaaostudeliflunimageudl yeast moWuf Ki-vilis fusieiug

a

[

@ A w o = =, 1 ar [} o
youiufnawWugilu  susceptible sirain  szfidnuaizvosnsiniy@uTauandafunioli Jai
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= s 1

B 1 . ¢ =i s
mInaapuieNgatauyRgudnas Tagld susceptible strain HC1 ufSeudivusy Ki-viile

q

) P

pamsnanedndlugi 1 uay 2 wud eeiugie 2 TguauiBvesmaniy@u lamiloudy
= . ) . i o :
nﬂﬂizmsum"iu K1-vilie il killer yeast ity HCI i non killer yeast uaziie yeast 14
w oa & . . e i ' . . b=
2 mﬂwuqmmiﬁnmm growth kinetic activities A15190 8 WU heat curing strain (HC) lanad
Tud  specific growth rate, ethanol production rate uazU3I  ethanol  uazwWuUTBATIMT 1Y
. o ' w d o oo 1w =

glucose ¥DA HC strain (5N NA0AUFIAN Tuvnzfidnsimsls fructose 191U (A13130 9)
= 3 t o . o 3 I . ] 1
auuAgIUTUAe 11Aod1 tannin Tu'lnisinade killing activity 499 yeast m3o'ly

A o o a A W Yoo 9 ‘ar g
eRgntauuAg i dimsnaasdlasmsly 3 awWugAo Ruby Carbemet Uaz Black Pop
il tannin AT While Malaga § tannin #1 uazwamsnansslduaas 3 lumseh 10 wuh
killing activity 1agegaluiuil 3 Aolu Ruby Carbermet 3118 230 cells/ml Ty Black Pop 305
3 o . q’: ar o a 1
cells/ml 1A% White Malaga 350 cells/ml Tunqud il tannin g3 vi1 2 Wugikwalndifostu ud
’ [ 1 » . 1
Tuoguu 10l tannin @1 killing activity geganazisuawaiug 2 uasldmaviuiuiieiun s
3

paaalfifiudl tannin #8ninade killing activity 499 killer yeast Wan1INARBIABANABIALNA

NINARBUDI Tyurina et al.. (1980) 1A Graham (1992)

M13139% 7 Codes and Killing activity of 8 yeast strains

Code Strains Killer activity
K1V116 Saccharomyces cerevisiae K1 V1116 Yes
Wine Sacchuromyces cerevisiae (wine) 7 No
671] Saccharomyces cerevisiae 67) No
7013 Succhuromyces cerevisiae 7013 | No
7303 Saccharomyces cerevisiae 7303 o No
EC 1118 Sacchuromyces bayanus EC 1118 Yes
Baker Saccharomyces cerevisiae (baker) j No
RS Saccharomyces cerevisiae RS - No




131911 8 Killer phenotype of Sacchaomyces cerevisiue K1 V1116 heat curing strain
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Heat curing strain Phenotypé Charater
HCl1 KfR- Susceptible
HC2 KR’ Neutral
HC3 KR’ Neutral
HC4 KR Susceptible
HCS KR’ Neutral
HCé KR Neutral
HC7 KR’ Neutral
HCS KR’ Neutral
HCS KR Neutral
HC10 ' KR’ Neutral
HC11 KR’ Neutral
HC12 KR Susceptible

15199 9 Growth kinetic parameter of S. cerevisiue K1 V1116 and S. cerevisive K1-V1116 HC

s

Parameter

K1-V1116 HC
Avera Sd Average Sd
ge
Maximum specific growth rate ") 0.135 0.002 0.146 0.001
Doubling time (h) 5117 0.066 4.755 0.016
Specific rate of ethanol production (g, g,... h ) 0383 | 0.006 | 0400 | 0.026
Specific rate of glycerol production (g, Gy B ) 0020 | 0000 | 0020 | 0.000
Specific rate glucose consumption (gg, 8y N ) 0563 | 0015 0.590 0.046
Specific rate of fructose consumption (gFmgbmmm'lh'l) 0.3590 0.086 0.410 0.072
Observer yield of ethanol from sugar (gmg'lsugm) 0.458 | 0.009 0.466 0.007




21

@15197 10 Killer activity of K1-V1116 in must

k"

Time Kiiler activity (cell/ml)
(day) Ruby Carbernet _ Black Pop White Maraga
1. 48 | 5 6
2 49 87 _ 105
3 230 305 350
4 46 112 114
5 ' 37 30 102

o o Y ar dr
3.2 mInanlnioneguiugais q
a < r 3 k3
3.2.1 nrswanlwanaguidugguia
3200 AuATHYNBYY
@ o 1 1 a a < ¥ 3q =
nans nTizinannuearaaguiewimanin Inliduaas Hluaisan
[ ¥ ) R
1wuh adudmivedalnfundilinlofiduiimagaga 22.6 1un Delaware avsasulAud
Black Pop, Carignane Noir 1182 Carbernet Sauvignon 'maﬁ’mﬂ?mmmﬂﬂuqaqﬁ”lﬁuﬁ Delaware
1 H ¥ . .
0.73 % 20903W 1AuA  Black Pop, Carbernet Sauvignon HAZAHA 0.32% 1aun Carignane Notr
dwmiua pi lannaoandosdulSinunsasmAeWuin lduSunansagalin pH é1 dmsvedun
Py o o @ o M . . Y = ov Ed
Waa1ai1931m9u 4 Wut Ao Niagara Macabeu Blane, Riesling 40z Albany TH1/Suaniwalng
. 1 J :’ -y
HoefuADDYIENIN 18.2-19.0% uAT total activity BYIZMIN 0.33-0.54% 1% Wwa Uinm
nsauaz pH awsoinlfiffumarmslunisuenntmnnueseiu1ddus Cooke and Berg (1983)
uugt i CBriv/Acid ratio uaz CBrix X (pHY aunsninnlFlumsdaduleneguiianuuauin
P ° = ar o ar - o« o . YO . 2
woRaztiunldndnlnilansads dmiumsnialniusasaodyidry wine) N131981 *Brix X(pH)
a - ] LTS [e] [a] o 3 d’
Tinadnd10151d °Brix/Acid, ®Brix X Acid tag Brix x pH (Combe et al., 1980) luns3duniadl
wudegu una. 191 “Brix X(pHY ogsgning 216.30-319.39 luvmziimunusiegszna 200-

or n’: v - o - . b
270 Astiuedu wnd. lugqudsligunimgawoivgiunsda Inlla
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#11919% 11 Chemical and physical properties of grape harvested in dry season
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Grape varieties

| Chemical properties Physical properties Remark
I Total soluble ! Titratable pH Fruit Fruit °Brix x (pII)2
] solid acidity™ diameter color
(°Brix) (%) (mm)
Red
Black Pop 17.2 0.64 3.82 20.52 202A 250.99
Cabernet Sauvignon 15.6 0.40 4.05 13.91 202A 255.88
Carignane noir 15.8 0.32 370 12,49 187A 216.30
Delaware 226 0.73 335 11.44 59B 253.62
White
Niagara 13.2 0.54 | 3.47 14.97 152A 219.14
Macabeu Blanc 19.0 .33 4.10 15.18 [52A 319.39
Riesling 19.8 0.44 3.58 12.24 1528 253,76
Albany | 19.0 0.33 4.10 12.90 152B 319.39

*Expressed as g tantaric acid/ 100 ml

,
3.2.0.2 aunmw

Tumsd 12 uaaadaguauiamaniiveslniindasinequingae 4 7

=] a ' ] ] A v aqa .
Ao lugguds Amunszuiuminfios 6 @ou uazdllifNATELIUNTS cold stabilization

] o« 1 ol ¢§ t o i [ . \
wuh vedtaidmlvg pH dFuiummnaedSinansaswduivage tartaric acid uag

. . ar r . \ . . w g ) o
malic acid UIAIFIDY UTAIIINTSUIUMS malolactic acid fermentation ua'lnﬂuuﬁmfmﬁ'muyim

h:l’. o [ 1 1 ak [
pH Masezegiiseiin 3.2-3.5 A w31 %alcohol Tulnlumsogszning 1023-12.47 Jeedah

o = 4 4 oo 8w *
11AuazbuTminndl % aicohol wA 9.47 Faoglunasiimuzandmivinin,
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Varieties Chemicat praperties
pH ! Titratable Tartaric Malic Lactie Acetic Glucose ; Ethanol
i acidity acid acid acid acid {z/100ml) {(Yavly)
(2/1080ml) {g/Hmi) (g/100ml) (g/100mi) (/100ml)y
Red
Black Pop 3.1z 0.82 0.69 0.05 024 * 0.31 12.47
Cabernet Sauvignon | 2.81 : 1.24 0.92 0.25 012 * 0.20 11.56
Carignane noir 237 0.97 0.67 0.17 0.35 * 0.13 1023
Delaware 316 0.88 0.50 0.21 032 * 0.20 1187
Average ! 2 0.58 0.70 D.17 0.26 * 0.24 11.53
White
Niagara Rl 0.74 .45 0.20 0.25 * 0.15 8.88
Muacabeu Blane R 0.77 0.55 .22 0.12 * 0.32 4.65
Ricsling 313 .30 0.41 .24 18 * 0.15 §.27
Albany 267 1075 0.62 0.27 0.13 * 0.23 1008
Average 288 | 0.77 0.51 0.23 0.17 * 021 9.47

*Cannot be detected due to small amount (less than 0.005 /100 ml)
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Varieties Chemical properties
‘pH Titratabie ! Tartaric Malic Lactic Acetic I Ethanol
acidity ucid acid acid acid (Yoviv)
(g/100mi} {g/100ml) (g/100mi} (g/1864ml) (g/1(Hmb)
Red
Blacx Pop 341 0.54 0.30 0.02 0.23 0.16 12.21
Cabernet Sauvignon 3315 0.72 0.55 0.22 0.11 0.0z 11.51
Cargnane ncir 3.05 0.95 0.38 012 0.32 0.02 10.20
Delaware 304 (.89 0.48 0.15 0.31 0.1 1 1.67
Average | 321 0.78 .43 0.13 .24 0.08 11.40
White
Mingara 304 0.7. 0.43 .18 0.17 * 8.68
Macabeu Blane l 3.07 0.77 .46 0.19 .14 (.ol 9.62
Riesling 329 0.70 .33 0.20 015 0.02 8.22
Albany ‘ 299 .82 .52 0.16 0.26 0.05 11.07
Average | 3.10 0.75 0.43 0.18 0.18 1 002 9.40

*Cannot be detected due to small amount (less than 0.005 g/100 ml)
3.2.2 pyswin laameguiiiuluggelu

sy v osd 1 i3 - w’ ]
AuautRveseduiuiuimilugeduliuand 3 umeseh 14 vaegu
td 1 . ¥
auazeuidisn Inivariwad urequilaondoay % hagainneiuiinigega 18.4%
A v o d g - W o MR
14Un Muscat Humberg. Delaware 1Htiiaa 17.8% luvagfinowiuioiggudalate 22.6%
A y: a o = o e Y o :‘ ¥ = W
wazedulin lihmadiiqaie  13.2%  mifiesuluggduMTuanihmadesaaiomena 2
¥
i~ a G ' [ o b 4 a
Usznisdle  gerulSuiamaueetioei IMedudunssiuasidlerislinsasmnimalider

e A - = o’ P 1 d « e d Y ¢ : 9 a @ ¥ 1A
wazdndszrianilefe  UTnashdufanasiusianunewiideguemindildnn  MiduTune



= ' ' [ a 4 ' as 5 ]
YSwnmnsasiuuaz pH oflunaatinasg udodielsiauluiie %alcohol $audsnsdniunas -

= ' o as oA s A = o = " o ad 4 9
inu3~|1ﬂ‘i]‘1llﬁﬂ@')q“ljuﬂﬂﬂa’tquﬂmﬂ'IW?‘n ujﬂﬂ_r%UUlﬂﬂUﬂUﬂ1iﬂaﬂﬂ\EHWIﬂUlﬂUjiuq@'uﬁq

= arm =i aa  J ] o a
AS1N 14 parndimariinesidndvesedwinnaiuggiu

Grape varieties

Chemical properties

Physical propei‘ties

-Remark

Total soluble Titratable pH Fruit “Fruit | ®Brix x (pH)
solid acidity* diameter color 2
(CRrix) (%) {mm)
Red
Black Pop 16.0 0.74 3.86 17.50 187A 238.39
Cabemet Sauvignon 14.0 1.31 3.30 11.40 187A 152.46
Big Black 14.0 0.77 3.60 15.00 166A 181.44
Muscat Hamburg 18.4 0.47 3.87 16.80 I187A 275.57
Declaware 17.8 0.65 3.64 11.40 183A 235.84
White
White Gogo 13.2 1.24 3.57 16.40 152B 168.23
Macabeu Blanc 14.8 0.54 3.70 12.50 152B 202.61
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Varieties Chemical properties
pH | Titratable | Tartaric Malic Lactic Acetic
acidity acid acid acid acid
(g/100ml)  (g/100ml) | (g/100ml} | (g/ 100&1!) (g/100ml)
Red
Black Pop 3.94 0.50 0.30 0.02 0.20 0.20
Cabernet Sauvignon 3.64 0.58 0.35 0.09 0.18 0.18
Muscat Hamberg 422 0.68 0.40 0.07 0.02 0.20
Big Black 3.70 0.56 0.41 0.09 0.03 0.25
Delaware 3.72 0.63 0.50 0.05 0.006 0.19
Average | 3.84 0.59 0.39 0.06 0.09 0.20
White
White Gogo 3.51 (.65 0.60 0.20 g.16 *

*Cannot be detected due to small amount (less than 0.005 g/100 ml)
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Name

Position

Address

CURRICULUM VITAE
¢ Nantakorn Boonkerd

: Chair, Research Department, Institute of Agricultural Technology,
Suranaree University of Technology and Director of BNF Resource
Center for S&S/E Asia.

. Institute of Agricultural Technology, Suranaree University of
Technology, Nakhon Ratchasima 30000

Date of Birth : October 15, 1942

EDUCATION :

Ph.D. Soil Microbiology 1981-Texas A&M University, USA. Dissertation:

MS.

Survival and Effectiveness Stability of Cowpea Rhizobium as Affected by
Soil Temperature and Moisuture.

Soil Microbiology 1972-University of Maryland, USA. Thesis : Influence
of Rhizohium japonicum Strains and Inoculation Methods in  Rhizobium
Free and Rhizobium Established Soils.

B.S. Soil Science 1966-Kasetsart University Thailand. Thesis : Decomposition
of Municipal waste : II. Gaseous Ammonia Loss at Elevated Temperature.
EMPLOYMENT :

1993-Present Department of Biotechnology, Institute of Agricutural Technology,

1966-1993
198S-present

1981-1985

1879-1981

1973-1979

1970-1973
1966-1973

Suranaree University of Technology, Chair Research Deparment.
Department of Agricuture, Bangkok, Thailand.

Director of Biological Nitrogen Fixation Resource Center for South and
Southeast Asia. Chief of Soil Microbiology Research Group and -
Research Leader in BNF. Responsible for researches in biological nitrogen
fixation, especially in rhizobia and inoculant production.

Research Leader in Rhizobium and Frankia. Supervisor in industrial
rhizobial inoculant production and quality control. Develope large scale
inoculant production (200 tons/year) as well as small scale production.

Graduate Research Assistant study for Ph.D. at Texas A&M University
College Station, Texas.

Research Leader in Rhizobium and inoculant production.

FAO Fellowship study for M.S. at Univetsity of Maryland, USA.

Research Leader in the use of Rhizobium to increase yield of economic
legumes and green manuring legumes.



RESEARCH GRANTS AWARDED :
USAID-Collabrative Research Support Program (CRSP) in peanut rhizobia, 1983-1988.

Methods to culture, maintain, and propagate Azolla under troical conditions, 1985-1988.
Awarded by BOSTID, US national Academy of Sciences.

The enhancement of the biological nitrogen fixation by genetic engineering technique.
NCGEB, 1985-1988

Screening with nuclear and other techniques for yield and N, fixation in mungbean, IAEA
1986-1987.

Molecular indentification of Frankiae using cross inoculation group specific DNA
sequences. PSTC 1987-1989.

Increasing biological nitrogen fixation of peanuts in developing countries. US-ISRAEL
CDR Program, 1987-1990.

Indentification of rhizobium strains by genetic engineering for enhancement of N, fixation
and inoculant production. NCGEB 1987-1989.

Exploitation of new technologies to monitor the survival and nodulating effectiveness of

Bradyrhizobium japonicum inoculant strains of soybean. Commission of the European
Communities. 1989-1993,

Ecologically based models for prediction of legume inoculation requirement. USAID-
PSTC 1589-1992.

On-farm optimization of biological nitrogen fixation of grain legumes. Commission of the
European Communities. 1990-1993.

Screening with nuclera and other techniques for yield and N, fixation in grain legumes.
IAEA 1990-1994.

Breeding of nitrogen-fixing bacteria in southeast asia. Monbusho International Scientific
Research Program. 1994-1997.

CONSULTANCIES :
Rhizobial inoculant production in Burma, USAID. July 2-8, 1985.

Biologycal nitrogen . fixation tramning course in Bangladesh, Winrock International.
February 14-21, 1986 and February 14-19, 1987.

Rhizobial inoculant production in Indonesia, Eurindo Combine Pt., April 20-30, 1986.

ACIAR Project on micronutrient enhancing nitrogen fixation. Australia Goverment.
February 19-21, 1986.

Biotechnology. Faculty of Tecnology, Khon Kaen University, 1986.



Rhizobial noculant production in Chiang Mai, Thailand. Appropriate Technology
International, January 4-April 30, 1987.

Rhizobial technology and design field experiments to assess N, fixation in soybean using

N-15 techniques to the Democratic People’s Republic of Korea. IAEA, February 1-March
2, 1990. : :

Rhizobial technology and inoculant production to Anambra State University of
Technology, Enugu, Nigeria. IAEA, April 1-21, 1990.

Rhizobial technology and design field experiments to assess N, fixation in soybean using

N-15 techniques to the Democratic People’s Republic of Korea. IAEA, July 11-Auguust 3,
1991.

Increased yield and N, fixation in beans and soybeans to Kawanda Research Station,
Uganda IAEA, November 18-Df_:cernber 23, 1991.

Review of ACIAR Project 8829 : Biological mtrogen fixation by soybean in rotation with
rice, Indonesia. April 26-30, 1993.

Financial and envionmental impact of use of biologically fixed nitrogen for soybean
production in the People’s Republic of China. June 28-July 14, 1993.

ANSAB Research Grant on Biofertilizer Production, Philippines, Sir-Lanka, India, June 1-
15,1993,

BNF Technology and "N technique for measuring N, fixation to the Mongolian National
Agricultural University by IAEA from August 25 to September 15, 1994.

Nuclear techniques to improve agricultural production : Inoculant Production to BINA,
Bangladesh, by IAEA trom January 12-22, 1995.

Isotope and nuclear techniques in crop production : Biological nitrogen fixation, to MAS
Myanma by INEA from January 24-February 8, 1995.

Nuclear techniques to improve agricultural production : Inoculant Production to BINA,
Bangkok, by [AEA from July 1-15, 1996. '

ADVISORY COMMITTEES AND SUPERVISOR OF MS AND PhD STUDENTS AT :

Biochemistry Department, Chulaongkorn University

Microbiology Department, Kasetsart University

Agronomy Department, Kasetsart University

Soil Sciences Department, Kasetsart University

Botany Department, Kasetsart University

Forestry Department, Kasetsart University

Faculty of Environmemt and Naturai Resources, Mahidol University
Biology Department, Srinakarinwirote University at Prasarnmit



OTHER EXPERIENCES :

Organizing International Training Course and Workshops :-

NifTAL International Training Course on Legume Rhizobium Technology.
November 1-December 10, 1982.

FAO International Training Course on Blue Green Algae, February 3-25, 1983.

NifTAL-BNFRC International Training Course on Inoculant Production, March
28, 1985.

IAEA-Research Coordination Meeting on Improving Yield and N, Fixation in
Grain Legumes, November 17-21, 1986.

FAO-NIifTAL International Training Course on Rhizobial Technology and
Inoclant Production, March 2-27, 1987.

EC-ASEAN Workshop on Biological Nitrogwn Fixation, May 23-26, 1988.

FAO-NIfTAL-BNFRC International Training Course on Rhizobial Technology
and Inoclant Utilization, March 6-31, 1989.

NifTAL [nternational Training Course on legume Rhizobial Technology.
November 1-28, 1989.

International Training on Biological Nitrogen Fixation Technology for
Extension works. USAID-NifTAL. March 26-April 6, 1990.

FAO-NIfTAL-BNFRC International Training Course on Rhizobial Technology
and Inoclant Production. September 14-October 16, 1992.

FAO-NIifTAL-BNFRC International Training Course on Legume-Rhizobial
Technology for Research and Application. July 26-August 27, 1993.

AIT, IDRC. BNDRC International Training Course on Applied Legume BNF
Technology. July 18-24, 1994.

Technical Skill in Agriculural Biotechnology .

¢ Inoculant Production and Quality Control

-Develop technology for commercial inoculant production .
-Establish method for controling the quality of inoculant
-Implementing technology transfer for inoculant production

Serological Techniques including
-Agglutination & Immunodiffusion
-Immunofluoresent
-ELISA
-Immunoblot
-Monoclonal antibody production

Methods for Measuring N, Fixation

-Total N

-Acetylene reduction assay
-Ureide assay

-®N technique



DNA isolation and restriction mapping
Extensive experience involving BNF in the field
Plant tissue culture of nitrogen fixing trees
Mushroom production

PUBLICATION :

Sloger, C., D.F. Bezdicek, R. Milberg, and N. Boonkerd. 1975. Seasonal and diunal
variations in nitrogen fixing activity in field soybeans. In : Nitrogen Fixation by Free-
Living Micro-Great Britain. 83.

Boomkerd, N.D.F. Weber and D.F. Bezdicek. 1978. Influence of Rhizobium japonicum

strains and inoculation methods on soybeans grown in rhizobia-populated soil. Agron.J.
70 : 547-549.

Boonkerd, N., D.F. Bezdicek and D.F. Weber. 1978. Comparative evaluation of

Rhizobium japonicum  strains by acetylene reduction and other methods. Legume
Research. 2:1-10.

Boonkerd, N., W. Rungrattanakasin, P. Wadesirisuk and Y, Vasuvat. 1979. Rhizobium
Japonicum strains selection in Thailand. In: Proceedings of Symposium Somiplan held in

Kuala Lumper, Eds. W.. Broughton ed al/. The University of Malaya Press, Kuala
Lumper. 213-228.

Boonkerd, N.. W. Rungrattanakasin, P. Wadesirisuk and Y. Vasuvat. 1979. Effect of
nitrogen fertilizer application on the growth, nodulation, nitrogen fixation and yield of
soybeans. In: Proceedings of Symposium Somiplan held in Kuala Lumper, Eds. W.J.
Broughton ed al. The University of Malaya Press, Kuala Lumper. 182-183.

Boonkerd, N., W. Rungrattanakasin, P. Wadesirisuk, S. Kotepongse, and Y. Vasuvat.
1979. Studies on increasing yield of soybeans with inoculants, fertilizer and lime. In:
Proceedings of Symposium Somiplan held in Kuala Lumper, Eds. W.J. Broughton ed al.
The University of Malaya Press, Kuala Lumper. 375-380.

Boonkerd, N. and Y. Vasuvat. 1979. Effects of defoliation on nitrogen fixation and yield
of soybeans. Agron. Abst. 1979. P.155.

Morris, D.R., N. Boonker and Y. Vasuvat 1980. Effects of N-serve on soybeans and soil
nitrogen transformations. Plant & Soil. 57: 31-39.

Boonkerd, N. and R.W. Weaver. 1982. Cowpea Rhizobia: Comparison of plant infection
and plate counts. Soil Biol & Biochem 14: 305-308.

Boonkerd, N. and R W. Weaver. 1982. Survival of cowpea rhizobia in soil as affected by
soil temperature and moisture. Appl. Envir, Microbiol 43: 585-589.

Boonkerd, N. and R.W. Weaver. 1982, Effectiveness stability of cowpea rhizobia as
affected by soil temperature and moisture. Proceedings of 8" North American Rhizobium
Conference, University of Manitoba, Winnepeg, Canada.



Boonkerd, N. 1982. Evaluation of Rhizobium japonicum in field grown soybeans. In:
Recent 'Advances in Nitrogen Fixation Research : Their Implications for Thailand.
Chulalongkorn University, Bangkok Thailand.

Tangcham, B., S. Choonluchanon, N. Boonkerd, and Y. Vasuvat. 1982. Study on The
Increasing Yleld of Azolla Suitable for Use as Greenmanure in the Rice Field. In: Recent

Advances in Nitrogen Fixation Research : Their Implication for Thailand. Chulalongkorn
University, Bangkok Thailand.

Boonkerd, N., V. Thananusont, J. Poodpong and Y. Vasuvat. 1985. Isolation and
characterization of Frankia from nodules of Casuarina. In: Nitrogen Fixation Research
Progress-Proceedings of 6" International Symposium on Nitrogen Fixation OSU Corvallis.
Eds. Evans et al. Martinus Nifhoff Publishers. P. 700.

Boonkerd, N., C. Arunsri. W. Rungrattanakasin and Y. Vasuvat. 1985. Effects of post-
emergence inoculation on field grown soybeans. MIRCEN, J. 1:115-161.

Boonkerd, N.  1986. Problems and propects of BNF in agricultﬁral development in
Thailand. In: Biotechnology of Nitrogen Fixation. Eds. Z.H. Shamsudin et al
University Pertanian Malaysia. P. 321-327.

Thomson, J.S., A. Bhomsiri and N. Boonkerd. 1986. Soybean rhizobia from Northern

Thailand. In: Biotechnology of Nitrogen Fixation. Eds. Z.H. Shamsudin et al. University
Pertanian Malaysxa P. 163-167.

Wadisirisuk, P., O. Nopamornbodi, S. Thamsurakul, V. Thananusont, N. Boonkerd, B.
Thoonsan and Y. Vasuvat. 1986. Interaction between mycorrhizal fungi and cowpea
rhizobia on peanut cultivar Taiwan 9. In: Biotechnology of Nitrogen Fixation in the
Tropics, Eds. Z.H. Shamsudin et al. University Pertanian Malaysia. P. 255-257.

Weaver, RW., D.R.  Mormis, N. Boonkerd and J. Sij. 1987. Populations of

Bradyrhizobium japonicum in field cropped with soybean-rice rotations. Soil. Sci. Soc.
Am. J. 51:90-92.

Boonkerd, N., P. Wadisirisuk, W. Thananusont, T. Arayangkul, P. Chaiwanakupt and
R.W. Kucey. 1988. Competition for nodule sites between inoculated and indigenous
Bradyrhizobium japonicum strains. In: Proceedings of the 7" International Congress on
N=Nitrogen Fixation. Eds H. Bothe et al. Gustav Fischer, Stuttgart, New York. P. 778.

Sinitwongse, P., C. Siripaiboon, P. Chaiwanakupt, N. Boonkerd and R-M. Kucey. 1988.
Use of ARA and 15-N dilution techniques to measure N, fixation by soybean cultivars. In:

Biotechnology of Nitrogen Fixation. Eds. Z.H. Shamsudin et al. Universny Pertanian
Malaysia. P. 127-135.

Wadisirisuk, P., N. Boonkerd, V. Thananusont and A. Nitayajarn. 1988. Rhizobial
strains selection for mungbean c.v. Kampang saen 1 and 2. In: Proceedings of the 7"

International Congress on N=Nitrogen Fixation. Eds H. Bothe et al. Gustav Fischer,
Stuttgart, New York. P. 789.



Chaiwanakupt, P., P. Snitwongse, N. Boonkerd, C. Siripabool, R.J. Rennie and R.M.N.
Kucey. 1988. Nitrogen fixation by soyberns in Thailand using the N-135 isotope dilution
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fixation. Plant and Soil. 108: 93-110.

O’Hara, G.W., M.J. Dilworth, N. Boonkerd and P. Parkpian. 1988. Iron-deficiency

specifically limits nodule development in peanut inoculated with Bradyrhizobium sp. New
Phytol. 108: 51-57. '
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