) |
W
)}

113
(e
il

Y d
NYNHAVVTNY I

. a v ﬁ a = v U/ b4
Tmams msmwm:lmaqgaumsﬂﬁmmmunum{hf

‘l.ligiﬂ‘li“lj‘l’n\‘iﬂ1i!ﬂ‘]elﬂ§"

Tag 59, @5 aUNs FUKRALTIUUN HAzABL

WUAN 2552



”muﬂguamﬁ RDG4920043

U d
NYNUAVVANUIU

a v &v a = Y v E 4
Iﬂﬁfimﬁ mﬁwaﬂmmqaumsﬂﬂmmmmnm{l‘n

d
ﬂi%iﬂ‘lﬁu‘i’n\‘iﬂ15!ﬂ'ﬂﬂ5
9 v YY)
313177 13 a3nel
N d J a v A 1
1. meauns YUHADBIUUN AUSINHAIFIANT 3J‘I"i13ﬂfl'lﬁﬂ!“]fﬂ<ﬂ‘l"i3~l
[y J a [
2. WNAMBIITIU AASAZY  AMZIDHASAIANT MINeNdeTedlvi
a v v d J a [
3. HIITYIA aUBNINY AUSINHAIAITAT Nﬁ13ﬂﬂ1ﬁﬂ!§ﬂxﬂ‘ﬁﬁ
1'% a ¢ a v A v
4, Hggarva 'guﬂ‘szmig AUINHAIATTANT NﬂTJ‘nEﬂﬁﬂ!‘lfﬂﬁclﬁﬁJ

avvaulagd 1NN INUAHUAYUMIIY (@N.)

Enuilussauibiluve s de an. luduilude uriudaanalil)



paanssudszma

AuzdIevevoUAN d1inaunesnuminayuMIINe (and.) N ldmivayunuise

q

A3

Yo dy o 4 Y aw a @ dy a a A Y
‘IWﬂUIﬂj\iﬂ’]quﬂUﬁ'nJ'liﬂw’lﬂ'liﬂiﬁﬂ')'] ’Ji]ElmiNﬁ@lﬁ’;t%ﬁ]ﬂauﬂi‘c’J“Vll,‘ViimeJﬂ“Uﬂﬁl“]f

Q
k4 1

o Y] 1] 4 Y] A a
U5z Temin1emsneas aunsoaa@enigqnIve a15naeUran 5IUNINTTNITNINAAT
a [} g a 4 4 o [ 4
mazaw wu lduuanielumsnaaiusesaunidinerirlusuldlse Temd vovouqa
a = a A a [ =\ ~ a v A 1w [
A 3vuna Tuladmandans uriInerdomaluladgsus wazguditons’ls Jania
~ AR A A A ° AAa v
wealvy Mivaonieaolunsni Freeze dry uaySpray dry wsvsuasaniillideas
o= = 4 a v A [l ~ dy dy d'
AUIHNDUITUNIIINBATUNIHEL AMINYATAAAT NHIINGGeFe vl Neailoaa1un
4 ) a Aa @ da' a AdA A Yo A
gilnsaluazdrnsanuazainlumsnaaoulszaninnidegaunsdnnan lanunes au

E] Q

yIy Aav < L4
ladoyarszneunuisendsaauysel

4 dA 2
(309FANTINTY AT, AUNT YUHAOWIUUN)

Y 9

WINU1 1ATINT

Juny 2552



UNAALD

J

a o & a asy o ) ¢ Ao
ﬂ1§Wa@]‘ViUlsﬁﬂﬂauﬂﬁﬂiﬁlqugﬁuﬂﬂﬂTﬁ1%ﬂ5$18%”%’]\1ﬂ15lﬂ1&|@5 N?@ﬂﬂigﬁﬂﬂ

Q

d =

el 1daanine (carrier)  wagdaquadeadimungauiuNITegI0AVRIRAUNT IATA
lulasiau(Rhizobium, Azotobacter, Azospirillum uag Beijerinckia) —3aun3ddosiiu
Woain (Phosphate solubilizer) uazyaunsdazarsInunendoy (Silicate bacteria) uaz

A a { { a oo < ¢ Y 9
Uszaninmaeudonsiinan ldaonuiluilss Temivessigormsiismazmadnadiedulu

'
w =

frasznan aqumzilfuiauiluiaaii pH g (8-10) laun stadu(Talcum), wanu'ld,

itaoe (fly ash) tazidviin (bottom ash) uaziaq pH @1 (3-5) ldun uilsiudlznawas
v v 4 v Y
padin TaofSoufioniaaiylsy pH Iilunas uazdagi hidsy pH fsiishldaeaielu

Y & o 1 o Y dy J o 1o 4 ' dy a A
“ri‘ﬂJ’éJlNﬂ’JWN@HLLQ%%J‘IMGMTJ@@@W@ wu Mylsu pH UliJ‘ﬂﬂ‘ViﬂﬁfJQiﬂﬂﬂl@ﬁl%ﬂﬁ]ﬂuﬂiﬂ

q

a

1 @ A 1 (@ 1 o Yo dy = J 1 dy -
LLG]ﬂGINiHﬂ’JETﬂT]VlZJ‘]J‘i‘U pH L!GlﬂTﬁ‘Vlﬂﬂ’Jﬁ'@]‘ﬂa’EJﬂ!ﬂ)’@iJNﬁﬁﬂﬂﬁflgi@ﬂﬂl@ﬁ!%ﬂﬂﬁuﬂiﬂ

q

v
[ =

1 1 1 tﬂy a ad A = &% o 1Y v @ A
WINAN ITANUNICAUADNITOYIDAVDIUTDIAUNTY AID NN uflafudlenas tazianu ile
Y
Taduuazudlaiudrlendmaaiusonauted 1035 Freeze dry wag Spray dry Taesms
A JY A Jd A 1 Y . -
INADUIFARAITETIAADUIFAAYHAA1IY Jaun sucrose-peptone, skimmed milk wazudls
= 1 a zﬂy a S d R a Y am A s Y
Won 1510971 MIndanauseaunionia lulasoudaszdieds Spray dry nasuiadaly
LYY o Y 491 1 Y] A -1 1 an
sucrose-peptone lusiadu i ldiyesdsonludasunasilszuna 7 log no. cells g™ gini175
d‘ 1 dy ] = dy L] a asxl a d‘ o Y 491 = ]
ou auredesazars Inunmseuuazyedesiunoamaiu msnaanmIniyelons1nsod
A o A Y - .
I9AQY AD N1IN1 Freeze dry iaa@ulsaand8 sucrose-peptone  ttag skimmed milk

'
A A

o w d' o v dy d' a Y Aax o 1 dy 1 [ +H Aa 9 a
ANANY LN@H"IW’JW@PN‘VINEW]hlﬂﬁ]"lﬂ’!‘ﬁﬂ\‘]ﬂa"lﬁm1ﬂgﬂl%@i?ﬂﬂuaﬂiuﬂﬂﬂuﬂiﬂﬂWﬁllﬂ’l&l?il!

0 Y

Y
Womua uazusladaths lusasveuseriinas 10° cells gt liledunssi

E]

do’dﬂa

Suna
& o A ¢ { o
Tulasnuiavua Wearesaniudszlemd  (P.0s)  uazlwunaFounana’la (K0)

1 421 o [ di} ~ A a & dy Y an = J

Yaatlaeseonuiuniu dmsuie 15 Imdouinamiluionid1e3F Freeze dry naousaa
v o @ a a 1

a0 sucrose-peptone  wagldasuiuiaguing ldsz@ninmaenmsidnadely uazms

= o A A ~ "o Y A
039 I Tasnuvean wians lulSuanieumduns lgnedin



Abstract

The objective of microbial inoculant production suitable for agricultural
application were to find out the appropriate carriers and cell-coating materials which
supporting high survival of inoculated nitrogen-fixing bacteria (Rhizobium,
Azospirillum, Azotobacter and Beijerinckia), phosphate-solubilizer, and Silicate
bacteria. The produced inocculant should be effective on available major plant nutrients
and nodulation of leguminous plant. The applied carrier materials included high pH (8-
10) materials such as talcum, wood charcoal powder, fly ash and bottom ash and low
pH materials such as casawa flour and peat. The inoculated microbes could survive in
both neutral-range-adjusted pH and non adjusted pH materials and the sterilized
carriers provided more survival cells than that of non sterilization. The appropriate
materials for survival of microorganisms were peat, casawa flour and talcum. Talcum
and casawa flour were selected to be carriers for microbial inoculant production with
freeze dry and spray dry methods. On these processes, the cells were coated with
coating materials; sucrose-peptone, skimmed milk and glutinous boiled casawa. The
nitrogen-fixing bacterial inoculum produced with Spray dry method using talcum as
carrier and coating cells with sucrose-peptone yielded higher microbs survival at the
average of 7 log no. cells g than the other procedures. Freeze dry method was
appropriate for silicate bacteria and phosphate solubilizer that coating cells with
sucrose-peptone and skimmed milk, respectively. Coinoculation with the produced
incula at the rate of 10° cells g™* on organic fertilizer mixed with rock phosphate and
feldspar gave higher total N and mineralized more P(P,Os) and extractable K (K20)
when compared with that of non inoculation. For Rhizobium inoculum could be
produced effectively by freeze dry method and coating cells with sucrose-peptone in
talcum. The produced Rhizobium inoculum effected on nodulation and nitrogen
fixation ability of soybean at similar rate of the Rhizobium using peat as a carrier.



Executive summary

The research on microbial inoculant production suitable for agricultural
application was effort to develop techniques for conserving viability by reducing the
activity of cells through the withdrawal of water. Two major methods, freeze- and
spray-drying were applied for desiccation. Prior drying, the microbial cells need to
encapsulate with special polypeptides or polysaccharides or co-coating of which. The
encapsulated cells were incorporated in different carriers including the high pH
materials; talcum, charcoal powder, bottom ash and fly ash, and the low pH materials;
cassawa flour and peat powder. The pH of these materials was adjusted to be 6.5-7.5
which generally appropriate condition for the survival of microbes. Carrier-based
preparation microorganisms were Azotobacter, Azospirillum, Beijerinckia, Rhizobium,
Phosphate-solubilizer, and Potassium-solubilizer which were previously selected as the
efficient strains.

From the screening for appropriate carrier management, pH adjustment was not
affected the survival of inoculated microorganisms whereas those in the autoclaved
(120°C, 15lb inch™, 1hr.) carriers were significantly survived more than non autoclaved
ones. However, the inoculated microorganisms could not survive in fly-ash and bottom
ash since earlier of processing. Among the tested carrier materials, talcum and cassawa
flour had significantly survival potential with respect to control (peat). So, these two
materials were selected for further formulation by freeze-drying and spray-drying
inoculum production. In this formulation step, the cells were encapsulated with
sucrose-peptone, skimmed milk, and boiled cassawa before incorporating into the
carriers.

The response of inoculations varied in different formulations as well as
microbial species used. The inoculation of sucrose-peptone encapsulated nitrogen-
fixing bacteria in talcum resulted in significant survival at the average of 10’ cells g*
when desiccating by spray-dry. On the other hand, freeze-drying was an appropriate
formulation for sucrose-peptone and skimmed milk encapsulated potassium-solubilizer
and phosphate solubilizer, respectively. Establishment of the inoculation combination
strains of the produced inocula at the rate of 10°cells g into organic fertilizer
containing rock phosphate and feldspar was conducted to evaluate the efficiency of the
microbial inoculants. The ability of inoculants provided significantly increasing of total

N, available P (P,Os) and extractable K (K,O) when compared with those of non



inoculation. In the case of rhizobium inoculant, freeze-drying of sucrose-peptone
encapsulated bacteria in talcum was an appropriate formulation. The inoculation of
soybean crops both in green house and field trials capable to significantly increase
nodulation and nitrogen fixation comparable to peat-based rhizobia. It is ensure that the
inoculant contains a sufficient population of rhizobia to produce abundant nodulation.
From this research, it indicated that the innovative products meet quality
standard. Moreover, the advantages of the produced inoculants are easy to use and it
does not limited in carrier material quantity for production. Peat material can be
subsidized by talcum powder with low cost. Although the products seemed to be
shorter in shelf-life, some attempting further study need to implement for the desirable

quality.
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d' a dy A A d' o Y [ v o d‘ [} [ ] ] dy (BN} ] dy
m3197 3 Ysmnandenuaiiizenasieiulaluiaguingiany 145y pH dumsevsinde uaz ludumsainie

a dy a N o
FUAVDIUFDIAUNTY

J ]
YTna¥enuaiSenasinin’la (log no.of cell g?)

0 1AoU 1 1hou 2 1fou 31fou 4 1pou 5 1fou 6 1ADU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 5.92 5.85 5.35 5.43 5.40 5.25 5.62 5.76 6.41 5.58 5.45 5.61 6.97 5.90
Azotobacter 6.73 7.20 ND 5.05 ND 7.95 6.02 7.88 6.08 7.78 7.20 7.07 7.02 6.76
Beijerinckia 5.47 4.94 6.71 5.42 6.24 ND 6.63 ND 6.11 ND 6.24 5.47 7.62 5.77
Bacillus 6.16 7.11 6.33 8.03 6.60 7.34 6.62 7.09 6.00 6.68 5.92 6.25 5.80 5.63
Rhizobium NA6080 8.56 8.37 8.78 5.77 8.35 7.92 8.51 7.94 8.11 7.80 8.33 6.80 8.14 6.66
Rhizobium GSYOlg 8.08 5.;59 8.22 ND 9.18 8.40 9.20 ND 9.01 7.98 8.37 7.40 8.22 7.25

*C = Yaoate , NC = litdaoaye , ND = not determine
- M 4 ﬂ?mmwﬁmmﬂﬁﬁﬂﬁmnﬁﬂmui’ﬁ@wmzﬁaﬁu Y51 pH sumseusinde naz hirumsaiide
2 ) P SinasenuaiGefiasininle (log no.of cell g%
BUAVDIFDYAUNTY
0 1hou 1 1hou 2 1fou 31U 4 fou 5 1fou 6 1ADU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 3.05 3.75 3.33 3.62 4.47 4.37 3.82 2.63 ND 3.63 4.19 3.78 3.52 ND
Azotobacter 4,37 3.27 3.11 451 3.74 ND 4.83 454 3.46 4.28 4.35 ND 3.27 4,58
Beijerinckia 5.75 ND 4.81 ND 3.85 4.16 5.33 ND 4.81 ND 3.75 4,51 4.60 3.45
Bacillus 6.32 2.41 5.63 4.86 3.31 5.37 6.52 4,13 ND 3.75 4.88 3.55 3.14 ND
Rhizobium NA6080 491 5.96 477 ND 3.05 4,94 ND 3.99 2.61 4.09 3.79 ND 419 3.73
Rhizobium GSY012 7.66 4.18 5.97 6.69 ND 5.72 6.63 6.89 ND 5.09 5.80 6.98 5.85 5.59

*C = 1Jasare , NC = luilasada, ND = not determine



LT

~ 1 o3| J o v w A N ] 1 dy IR ] dy 1 ] dy | =
m319 5 Aanuiunsa-ae(pH)vesTaguirzianui ludsu pH iumsainde vag ludumsange luszninmsiudeduna 6 wou

R v A1 pH
BUAVDIFDYAUNTY
0 1AoU Lifou 2 1fou 31feu 4 hou 5 1pou 6 1AoU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 9.35 8.77 9.38 9.09 9.35 9.57 9.57 9.45 9.51 9.46 9.40 9.54 8.93 9.28
Azotobacter 8.70 8.51 8.22 8.55 8.61 8.54 8.64 8.71 8.69 8.61 8.58 8.67 8.61 8.53
Beijerinckia 8.62 8.61 8.68 8.75 8.78 8.79 8.63 8.59 8.47 8.44 8.70 8.59 8.66 8.65
Bacillus 8.78 8.69 8.95 8.96 9.01 8.96 8.72 9.03 9.14 9.01 9.16 9.01 9.11 9.07
Rhizobium NA6080 8.61 8.65 8.80 8.69 8.61 8.79 8.85 8.74 8.58 8.82 8.52 8.48 8.67 8.62
Rhizobium GSY012 8.80 8.81 8.33 8.87 8.61 8.54 8.85 8.75 8.58 8.56 8.52 8.58 8.67 8.62

*C = avaide , NC = lilasaiio
A5191 6 fhmmrﬂuﬂiﬂ—ﬂ'n(pH)Guaﬁaﬂwmzﬁaﬁmﬁﬂ%’u pH sumsanide ua luiumsainide lusznimaivdodunm 6 deu
) v A1 pH
FUAUDIBOIAUNTY
0 1AoU 1 hou 2 1hou 31hou 4 150U 5 1Aou 6 1ADU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 7.15 7.23 7.65 7.61 7.36 7.84 8.59 8.25 8.45 8.42 8.60 8.75 8.76 8.45
Azotobacter 6.89 7.16 6.99 7.96 7.41 7.85 8.23 8.78 8.15 8.25 8.13 8.56 8.24 8.56
Beijerinckia 7.42 6.98 8.10 7.45 7.56 7.23 8.24 7.86 8.11 8.23 8.32 8.45 8.41 8.42
Bacillus 7.11 7.39 7.54 7.89 8.01 7.36 7.65 7.88 7.98 8.07 8.14 7.23 8.62 8.23
Rhizobium NA6080 6.52 6.98 6.79 7.56 7.88 7.67 7.74 7.69 7.99 7.65 8.24 7.69 8.11 8.25
Rhizobium GSY012 6.76 6.88 6.98 7.52 7.68 7.89 7.11 7.76 7.65 7.58 7.89 7.46 8.20 8.24

Fa Fi
*C = 1)aoae , NC = liuilasaiie



8T

H a 4 { o FY [ &% o [ { ] [ ] ] g (B8] [ g
ma1ei 7 Ysmangeuuaiiisonasiaivlaludaqguinzudlaiudlznds 2lddsy pH rumsevsine uag hirumsainie

J [l
YSuna¥euuaiisenasiain’ld (log no.of cell g?)

a dy a A J
BUAVDIFDYAUNTY

0 1AoU 1 1hou 2 1hou 31feu 4 hou 5 1pou 6 1AoU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 7.93 4.94 8.42 0.00 8.31 0.00 8.50 0.00 8.52 0.00 8.42 0.00 8.30 0.00
Azotobacter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beijerinckia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 8.12 8.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 6.05 6.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSYO:E’2 8.43 ?.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*C = Yasaite , NC = liraoaiie
m3aii 8 ﬂ?mmg%fmmﬂﬁﬁﬂﬁm’mﬁ‘u1ﬁ1u5’ﬁ@gwww311ﬂqﬁuﬁ1ﬂwﬁa filaisu pH sumseuaiide uaz lirmumsaiide
) P USinandenunfiGeiinsantin g (log no.of cell g?)
BUAVDIBDYAUNTY
0 1AoU 1 1hou 2 1hou 31fou 4 fou 5 1fou 6 1AoU

C NC C NC C NC C NC C NC C NC C NC
Azospirillum 5.09 0.00 4.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Azotobacter 7.55 0.00 0.00 0.00 457 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beijerinckia 6.38 0.00 0.00 0.00 0.00 0.00 4.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 0.00 0.00 0.00 0.00 5.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 5.66 4.27 5.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSY012 0.00 5.59 0.00 0.00 0.00 0.00 3.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fa F
*C = asare , NC = luilasaiie
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4 v 1< 1 [ 2] v I 1 ] 4 [N ] f
M9 9 manuilunsa-are(pH)vesTagminzuilaiudilendalidsy pH dumsainie waglikumsainie

R v 1 pH
FiiAvoUFoaUNIo
0 1iou 1 1fou 2 1fou 31fou 4 1hou 5 1hou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 8.00 5.98 8.33 4.54 7.96 4.14 8.16 4.00 8.04 4.14 8.14 4.00 8.16 4.03
Azotobacter 4.60 5.28 4.32 4.66 4.28 4.52 4.04 4.38 3.93 4.02 4.02 4.37 3.94 4.19
Beijerinckia 452 5.07 4.37 4.55 4.12 4.29 4.11 4.18 3.95 4.19 4.13 4.24 4.01 4.18
Bacillus 5.70 5.47 4.93 3.18 4.79 4.20 4.68 2.80 4.68 2.92 4.56 3.01 4.68 2.98
Rhizobium NA6080 4.67 5.39 4.10 4.24 4.08 4.13 3.51 3.22 3.89 3.67 3.95 3.55 4.03 3.64
Rhizobium GSY012 4,71 5.24 4.25 4.65 4.24 4.14 3.57 3.95 3.64 3.97 3.69 4.12 3.78 4.07
*C = laoaidn , NC = liifasaido
a9 10 aanuilunsa-aa(pH)vesTagmuzuiaiudilzwdsliu pH sumsaiie uas limumsaiiie
FiaveuFeyAUNIE
0 hiou 1 fiou 2 1fou 31fou 4 1pou 5 1hou 6 1A
C NC C NC C NC C C NC C NC C NC C
Azospirillum 6.87 7.46 6.56 7.08 7.11 7.37 7.14 6.92 6.67 6.87 6.23 5.97 5.61 5.58
Azotobacter 7.08 7.64 7.24 7.24 7.39 7.47 1.27 7.01 6.48 6.57 6.23 6.45 5.68 5.47
Beijerinckia 7.45 7.85 7.58 7.61 7.28 7.12 7.03 7.25 6.75 6.38 6.18 5.75 5.14 5.38
Bacillus 7.23 7.68 7.69 7.48 7.68 7.45 7.00 6.89 6.83 6.75 6.67 6.72 5.76 5.87
Rhizobium NA6080 7.56 7.15 7.63 7.35 7.01 7.12 6.76 6.84 6.77 6.14 6.14 5.56 5.12 5.23
Rhizobium GSY012 7.77 6.89 7.55 7.16 6.81 6.97 6.78 6.62 6.94 6.35 6.29 5.73 5.45 5.14

Fa Fi
*C = 1)aoae , NC = liuilasaiie
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d' a dy A A d' v Y 9 d‘ [} [ ] ] dy (BN} ] dy
Mm99 11 Usmnandeuuaiisenasivivld v idase 71150 pH Mmumsevsinge uas lirumsaiuie

J [l
YSuna¥euuaiisenasiain’ld (log no.of cell g?)

a dy a A J
BUAVDIFDYAUNTY

0 1iou 1 1fou 2 1fou 31fou 4 1hou 5 1hou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 7.58 7.58 0.00 7.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Azotobacter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beijerinckia 3.33 3.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 0.00 4.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSY012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*C = laoaidn , NC = liifasaido
msaft 12 USinandonuniidefiasniu 180 hase 15y pH sumsevsiude uaz lifumsaiie
) P USinandenuniideiinsnin g (log no.of cell g*)
FiiavouFogaunsd
0 hiou 1 fiou 2 1fou 31fou 4 1pou 5 1hou 6 1A
C NC C NC C NC C C NC C NC C NC C
Azospirillum 5.87 4.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Azotobacter 451 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beijerinckia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 5.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSY012 5.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fa Fi
*C = 1)aoae , NC = liuilasaiie
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4 1 I J @ Iy N ] ] g [ ] 4
M9 13 manuilunsa-an (pH)vesigammzidiase lidsy pH dumsainie uaz birumsainie

R v 1 pH
FiiAvoUFoaUNIo
0 1iou 1 1fou 2 1fou 31fou 4 1hou 5 1hou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 11.25 11.15 11.13 11.08 10.48 10.75 10.61 10.78 10.50 10.28 10.12 10.57 10.91 10.74
Azotobacter 11.13 11.24 11.08 11.17 10.44 10.46 10.65 10.45 10.24 10.38 10.67 10.64 10.54 10.25
Beijerinckia 11.28 11.08 11.11 11.24 10.61 10.38 10.79 10.67 10.57 10.64 10.55 10.38 10.40 10.14
Bacillus 11.27 11.10 11.07 11.10 10.47 10.67 10.68 10.38 10.85 10.97 10.93 10.47 10.66 10.34
Rhizobium NA6080 11.28 11.14 11.19 11.14 10.53 10.58 10.77 10.35 11.00 10.57 10.61 10.45 10.58 10.28
Rhizobium GSY012 11.11 11.12 11.14 11.04 10.68 10.87 10.57 10.57 10.91 10.38 10.47 10.34 10.74 10.37
*C = laoaidn , NC = liifasaido
a1ah 14 aanniunsa-as (pH)vesTagwinzidaseilsyu pH M waz lirunisainde
N P 1 pH
FiiavouFogaunsd
0 hiou 1 fiou 2 1fou 31fou 4 1pou 5 1hou 6 1A
C NC C NC C NC C C NC C NC C NC C
Azospirillum 7.87 7.74 8.55 8.28 8.69 8.64 9.01 9.08 9.25 9.27 9.24 9.84 9.87 9.82
Azotobacter 7.69 7.88 8.47 8.46 8.97 8.34 9.05 9.15 8.97 9.43 9.23 9.76 9.57 9.94
Beijerinckia 7.84 7.64 8.23 8.73 8.67 8.76 9.14 9.02 8.71 9.67 9.58 9.38 9.68 9.61
Bacillus 7.69 7.86 8.73 8.68 8.97 8.46 8.94 9.07 9.09 9.57 9.47 9.49 9.81 9.68
Rhizobium NA6080 7.57 7.91 8.24 8.37 8.57 8.83 8.64 8.69 9.32 9.40 9.18 9.68 9.64 9.81
Rhizobium GSY012 7.66 7.58 8.19 8.25 8.51 8.67 9.06 8.79 9.25 9.15 9.38 9.58 9.83 9.73

Fa Fi
*C = 1)aoae , NC = liuilasaiie
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d' a dy A A d' v Y U d' ] [ ] [} dy (BN} [} dy
msah 15 USuausenuaiiisenasi9minla luseaiu 7' hidsy pH iumsevsinge wag lidumssinge

J [l
YSuna¥euuaiisenasiain’ld (log no.of cell g?)

a dy a A J
BUAVDIFDYAUNTY

0 1iou 1 1fou 2 1fou 31fou 4 1hou 5 1hou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Azotobacter 6.56 8.96 8.03 9.05 7.07 7.04 7.71 0.00 7.78 0.00 7.93 0.00 7.96 0.00
Beijerinckia 7.87 7.17 0.00 7.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 8.06 0.00 8.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSY012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
*C = lasaido , NC = liifasaido,
M3afi 16 USinandenuniidefiasniu 18 lumsdm U5y pH sumseaide waz lirunsaide
) P USinandenuniideiinsnin g (log no.of cell g*)
FiiavouFogaunsd
0 hiou 1 fiou 2 1fou 31fou 4 1pou 5 1hou 6 1A
C NC C NC C NC C C NC C NC C NC C
Azospirillum 8.60 8.03 0.00 0.00 0.00 4.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Azotobacter 7.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Beijerinckia 8.49 8.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bacillus 8.73 7.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium NA6080 8.42 5.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rhizobium GSY012 6.54 7.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fa Fi
*C = 1)aoae , NC = lillasaiie,



ve

H 1 I 1 [ 1 9 Y [] ] g (D1 [l g
Mm99 17 manudlunsa-an (pH)vesTaanvensatu il lidsu pH dumsainge uaz likumsainie

R v 1 pH
FiiAvoUFoaUNIo
0 1iou 1 1fou 2 1fou 31fou 4 1hou 5 1hou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 8.86 8.57 8.56 8.46 8.62 8.34 8.12 8.26 8.15 8.45 8.23 8.19 8.15 8.09
Azotobacter 8.75 8.18 8.46 8.56 8.46 8.18 7.98 8.28 8.09 8.28 8.56 8.24 8.64 8.27
Beijerinckia 8.49 8.67 8.78 8.96 8.17 8.72 8.56 8.47 8.56 8.07 7.91 8.26 8.34 8.08
Bacillus 8.76 8.09 8.23 8.69 8.16 8.23 8.46 8.56 8.07 8.09 7.84 8.34 8.25 8.15
Rhizobium NA6080 8.64 8.45 8.56 8.49 8.12 8.45 8.23 8.17 8.31 8.26 8.04 8.15 8.43 8.16
Rhizobium GSY012 8.61 8.21 8.59 8.56 8.46 8.11 8.08 8.24 8.46 8.17 8.12 8.17 8.21 8.28
*C = laoaidn , NC = liifasaido
a1eh 18 Aaniunsa-as (pH)vesTagminensnu 1l U5 pH sumsaide waz limunsaide
FiaveuFeyAUNIE
0 hiou 1 fiou 2 1fou 31fou 4 1pou 5 1hou 6 1A
C NC C NC C NC C C NC C NC C NC C
Azospirillum 7.68 7.42 7.86 7.84 8.07 8.27 8.12 8.16 8.24 8.24 8.08 8.34 8.31 8.52
Azotobacter 7.81 7.56 7.78 7.88 8.11 7.90 8.24 8.25 8.26 8.56 8.12 8.19 8.46 8.29
Beijerinckia 7.35 7.13 7.94 8.01 8.13 8.23 8.34 8.24 8.56 8.39 8.24 8.34 8.34 8.27
Bacillus 7.68 7.44 7.65 7.95 7.92 8.15 8.29 8.36 8.34 8.28 8.09 8.25 8.46 8.45
Rhizobium NA6080 7.42 7.64 7.81 7.81 8.11 8.03 8.14 8.45 8.45 8.43 8.34 8.23 8.15 8.24
Rhizobium GSY012 7.46 7.53 7.68 7.68 7.86 17.77 8.24 8.23 8.29 8.23 8.46 8.01 8.37 8.65

Fa Fi
*C = 1)aoae , NC = liuilasaiie



T4

d' a dy AA A o Y = A o 1 v dy
m3ah 19 USuauseuuaiiizenas91inlalu wefin 15U pH Fiumsovainie

a

J [l
YSuna¥euuaiisenasiain’ld (log no.of cell g?)

a dy ~
FUAUDITOIAUNTY

0 1AoU 1 1hou 2 1hou 31feu 4 hou 5 1pou 6 1AoU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 7.31 7.65 7.31 7.62 7.38 7.55 8.85 8.60 9.09 8.20 9.05 ND 5.66 8.20
Azotobacter 8.22 8.94 8.31 9.05 9.50 8.73 9.38 8.49 8.24 8.93 7.32 8.95 9.28 8.93
Beijerinckia 7.93 7.17 6.54 7.29 8.73 7.77 8.62 7.98 7.88 7.99 7.22 7.68 9.03 6.85
Bacillus 8.06 7.73 8.10 8.03 8.20 8.57 8.53 6.63 8.17 5.61 8.14 5.61 7.60 5.10
Rhizobium NA6080 7.82 8.42 8.25 8.54 8.52 8.68 8.70 8.25 9.37 8.39 9.70 8.91 9.89 ND
Rhizobium GSY012 6.20 7.29 9.27 7.40 9.92 7.73 9.93 7.20 9.67 8.24 9.24 8.70 6.35 8.85
*C = Yaoai¥e , NC = livJapaiye, ND = not determine
M519h 20 Aaniunsa-e (PH) VoI TeaaWIHEHINN sumsaideuas hifumsaiie
N P 1 pH
FUAUDIBOIAUNTY
0 1AoU 1 hou 2 1hou 31hou 4 150U 5 1Aou 6 1ADU
C NC C NC C NC C C NC C NC C NC C
Azospirillum 6.52 6.51 6.71 6.53 7.15 6.67 7.20 7.23 7.11 7.22 7.08 7.16 7.02 7.11
Azotobacter 7.52 7.43 7.59 7.30 7.59 7.25 6.32 7.14 7.46 7.27 7.43 7.50 7.48 7.34
Beijerinckia 6.34 6.61 6.88 7.05 7.09 7.05 7.13 7.04 7.07 7.36 7.05 7.04 7.11 7.12
Bacillus 6.30 6.42 6.98 7.12 6.94 7.15 7.12 6.42 7.13 7.13 7.04 7.12 7.12 7.08
Rhizobium NA6080 6.67 6.75 7.02 7.09 6.92 7.04 6.99 7.00 6.98 7.01 7.00 6.98 6.87 7.01
Rhizobium GSY012 6.52 6.51 6.71 6.53 7.15 6.67 7.20 7.23 7.11 7.22 7.05 7.14 7.13 7.18

Fa Fi
*C = 1)aoae , NC = liuilasaiie
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uayuEenuaaiuIuediuihniuesnlsznoumeluaa naswaveslgnsenvesans
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dy 0 Y 9 ax <3| oy J
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1 oy (] 3 o Y g Y Y a
Champagne et al. (1991) wu1M35e11 199008195 IAS WA MIM ITFaautIdInalina

s 0o q ¥ Ay v o e QY Y Y o g & a
ﬂ1§llﬂﬂslla\ilclfaallﬁ$1/|16lWi’]Hﬂ1ﬂVlllﬂﬂ’]ﬂﬁa\1{1]1ﬂﬂ1§ﬂ11ﬁllﬁ\1llﬁ3“ﬂlﬂuﬁqu SHALNAVN

a

. . . J 1 4
oxidative degeneration ¥e411/sAunaesnilszneumeluaddwaliadunidane s

Q

A s 1 o 14 o Y 1 Y A
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[ 9
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[ 4 4 4
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1 o A 7Y 7w a A .
mL? fimsmdouadaeidanaouaan1enuy 3 ¥ila Av sucrose-peptone,  skimmed
- =t [ 1 a A A A s 9 Y% A v W
milk wag ufhidlen wisaukauYIAUNI FRNARLITRALdMaUTUTIaWIEAD anw
% o [ [ 1 4 a 4 - 1 o o
wazuilafudlends ludadrunidSunanwadszunm 108 cells mL™ neowiirl1/vin Freeze

o o & A Yy 9 ' ' a o = Y A &
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o [ o a tﬂy dy tﬂy A I A o
aredrativlsuanse luemsiaeasendsiaein lulasiou uszozuiu 6 19ou Taotiy
a tﬂy A 4 o dyd
Ysmangonniaou minaassldnadsiine
o tﬂy Y A o a dy o
MR UFoHITILUD Freeze dry (m1519%1 21) 91nmsasndulsunandsernasainms
) Y a 4 - ;I a { ]
RudeiufinudSunawenaudszanu 5 897 log no.of cell gt FuduilSuuiliiinnuy
1 1 A o o w aa o o T A g dy 4 [ v

uanaedNtsdAyneanalunndisumsnanes ualomnudons 1A 30 Ju Using

dy a = [ o ) [ A JY ~ a dy ~
mmﬁ;aumEflu’mﬂuﬂmumﬂwmmaam«mamauﬂqyﬂaﬂ W‘]J‘IJiiJTmLGD'mJ"IﬂTIE‘!ﬂ TOINU

q

¥ A a

9 1 dy a A I [ JY 491 aAd A 4
llﬂllﬂl,%'t’)i]‘au'ﬂﬁﬂjuﬁﬁﬂﬂaﬂumaﬂﬂl%ﬁaﬂﬁﬂ sucrose-peptone iy ¥oYIAUNTUA[DULEAD

q Q

Y Y
% A

&1 skimmed milk  Waluwadunazuilaiudilends Falusuaude hiuana19ee19i]

Y 1
v o v A

Wedngyneana laelidSuandeilseum 6.72 997.01 log no.of cell g* yoluianun

g}

A <Y = & v o o A A 7Y
Lﬂﬁﬂﬂ!%ﬁaﬂﬁ]ﬂuﬂ\uﬂﬂﬂ Lag mfa”l,uu,ﬂmumﬂzwmmﬂaam%aamﬂ sucrose-peptone

a

a g 1A - o w a 4 o g {
Usuanseogn 5.20 az 6.35 log no.of cell g™ mwdwy Usmandeqaunidludonsi

Q

< 9 Y ' ' { o @ { A 9 Y
o Buu 60 Ju wudinisegseaveudorilululuimeu@eadude i 1iuiu 30 Ju

]
v v A

1 A dy a = J [ A 9 A 9 .
ﬂaW’Jﬂﬁ)w@ﬂauﬂiﬁlﬁluﬁﬁﬂﬂﬂﬂﬂ‘ﬂLﬂﬁﬁ)‘Uﬂ’Jﬁl sucrose-peptone 1ag INADUNAIY skimmed

q

A

Y v Y
milk TUSuaselaomae e 6.64 916.67 log no.of cell g wnniugelunanunaen
¢ fa & 1 o o (a { 4 ¢
waaseutluilenitiood 5.02 log no.of cell g* dwsulsmanrofindousadaloais

A J a 1 @ a o ° @ a dy A 12 J o
Lﬂaﬁ)mmaa%uﬂmm{’luaﬁﬂwmwumtﬂmumﬂwm ‘l]iiﬂml‘]S’EJﬂWULlﬂJiJﬂ’NiJLLﬁﬂG]Nﬂu

]
1

1 v o w aa - o I
pgNUTsdIAYNIITDA 087 6.61 — 7.20 log no.of cell g 1 wdennu 1w 90 was 120

U

[ [ AnAa tﬂy A A Y [ a tﬂy A [ A 9 dy
M 9 IMsNFInsenveurelUsualndimesnudSuausen 60 7 was laanaona) Fond

J

A o ) dy a ~ o o o o A <Y = A (A tﬂy
wmﬂﬂmnwaﬂauwiﬂwﬁﬂumﬂwmzuﬂmumﬂwmmaammaama Llﬁﬂlﬂﬂﬂuﬂiiﬂml%ﬂ
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1 Y v o I @ A ) ya a d 1 ~ =\
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1 Y ax a Yo a v @
p19na Idnlunssuiimsndauuy Freeze dry winldlaguimzatiaianues
A ! a dil Y - - =
e uaanvangaulumsnaanaie laun sucrose-peptone tag skimmed milk  Tuwaizd

~ | A s [} v @ a o o Y
llﬂ\uﬂﬂﬂ!ﬂUﬁ'ﬁ!ﬂa@UL%aaﬂlﬁu’]gﬁllﬁ'lcl’i5U3aﬂw1wg%uﬂllﬂquuﬁqﬂgwaq
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3197 21 YSunausenauase lulasmu (log no. of cells g™t) wasanmssia Freeze dry Tu

szez1na1 0-180 U

Tr Day

0 30 60 90 120 150 180
1 6.79+0.39 6.72+0.28 6.67£0.19 6.60+0.13 6.58+0.11 6.64+0.14 5.42+0.27
2 7.06£0.37 6.85+0.32 6.64+0.14 6.39+0.30 6.36+0.18 6.15+0.39 5.35+0.38
3 5.73£0.17 5.20+0.14 5.02+0.13 4.83+0.31 5.37+0.80 5.27+0.90 4.63+0.28
4 6.35+0.16 6.35+0.17 6.61+0.32 6.70+0.55 6.18+0.14 6.30+0.38 4.97+0.30
5 6.80+£0.77 7.01+0.61 6.84+0.71 6.98+0.70 6.67+0.92 5.58+0.24 4.58+0.07
6 6.80+0.65 7.06+0.57 7.20+0.56 7.35+0.23 7.50+0.14 6.17+0.28 5.02+0.39
mean 6.59+0.60 6.53+0.74 6.50+0.79 6.48+0.89 6.44+0.78 5.97+0.59 4.99+0.42
LSD 0.85 0.70 0.72 0.74 0.91 0.81 0.53
%CV. 7.22 6.02 6.24 6.46 7.93 7.65 6.02

vianenvig); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+udlaidlen, Tra

= utlasfu+sucrose peptone, Tr5 = utlasfi+ skimmed milk, Tr6 = utlafu+udladlen

Y

o A Y dy a ~ I 1 = a [
NIINUBDRIULILLD Spray dry ﬁumwaqaumEﬂuﬂqamN"luimmmmuaﬁizwum

1 IS

a a Jd @ 1 1 a ] 1 aa
HSuagaunidegseanasninmsnundeegludsuimganaz hivanaramsanaedsd

o o 1 A A

o ad Aq ¥ = J 1 Y S
UYTIAUIEHINNITTUITANG nFlumsaTousaanounuLi Iﬂﬂuﬂﬂuﬂiﬂﬂiquﬂ! 6.96
=

9

ada 3 9

-1 Y] 09.:’ a da' a A < dy Y
19763 log no.of cell g* wawniulSunanseyaunidsuanavantoolomnuie 1w
Y H

o A 2 A g gy o y & = a A A P
60 Y1 MIanauNuLINVLoNY KU1 120 Y1 snduirense luTasnudasznnaouiwad

v W I [ { o a g 1A
A9 sucrose-peptone anuiluiagwinzNdinadidsuansoogiszum 7.41 log no. of

Y
a A

-1 A 1< Y [ 1 ax ) A =\
cells g* uaonuTAuu 180 JununlunnnssuismswaarolilSumanaurdomio
Y [ Y [
1.23-2.77 log no. of cells g* uagluu1enssads linumsiziaseavesde ilesanien
o 09/’ dy a I a KX A dy dy A A
vinmst Spray  dry  luaseiinszurumswaaiiuszuudadedimsiuiouveusortinou

9 1 Y
Tagmmzires e limariuweduly 1den (3 22)

] Y
5199 22 Usunamsimaeseaveudenaunialulaswudog no. of cells gb) naswinms

Spray dry luszeziial 0-180 Ju

Tr Day
0 30 60 90 120 150 180

1 7.63£0.24 7.63£0.70 7.94+0.54 7.41+0.59 5.80+0.18 5.51+0.14 2.77+2.44

2 7.54+0.28 7.38+0.21 6.79+0.09 6.71+0.13 6.09+0.26 5.52+0.11 1.23+2.13

3 7.49+0.41 7.10+0.44 6.74+0.19 6.56+£0.52 6.28+0.40 6.17+0.26 1.98+3.44

4 7.41+0.05 7.26+0.16 7.19+0.26 6.73+0.22 5.88+0.32 5.83+0.58 1.36+3.36

5 7.61+0.42 7.17+0.18 7.35+0.66 7.12+0.50 6.33+0.12 6.78+£0.22 2.05+3.56

6 6.96+0.49 7.26+£0.27 7.13+0.18 6.80+0.08 6.14+0.27 5.56+0.36 NDzND
mean  7.44+0.36 7.30+0.36 7.19+0.52 6.89+0.45 6.09+0.31 5.89+0.54 1.57+2.36
LSD 0.59 0.67 0.68 0.70 0.49 0.57 4.62
%CV 4.46 5.19 5.30 5.74 4,52 5.40 165.96

vinene); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+utleidlen, Tra

= uflagiu+sucrose peptone, Tr5 = utleiiu+ skimmed milk, Tré = uilasiu+ulailon
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MsAA LA Freeze dry Spray dry Aundy
Talcum utlariu Talcum utlariu

Sucrose peptone 6.79 6.35 7.63 7.41 7.05(ab)

Skimmed milk 7.06 6.80 7.54 7.61 7.25(a)

utlailon 5.73 6.80 7.49 6.96 6.75(b)

Amdiy 6.59(b) 7.44(a) 7.02

CV% 1.35m3=6.03 2. Jaquiz=2.87 3. mMsndeas = 6.51

LSD 1.35m35=0.61 2. daqwinz =0.61 3. asnasuas = 0.40
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& A Aqy o o v & o A sy

nfaUlﬂmuaumﬂlmﬂmumﬂwaqzﬂmmﬂwmzuazmaammaama sucrose-peptone LUag
dy Aqg Yo o J @ A JY 1 = v Aa |a tﬂy
weﬂ“lwamJnJmﬁﬂwmmazmaemmaamﬂ sucrose-peptone wummﬂumﬂimmwa

svanm 7.21 uaz 6.43 log no.of cell g* wiefin13uu 150 Su

v 9
3199 24 Usuamsimideseaveade Rhizobium (log no. of cells g™*) asanns Freeze-

dry Tuszeziia1 0-180 Ju

Tr Day
0 30 60 90 120 150 180
1 8.30£0.15 7.69+0.68 8.51+0.34 7.38+0.59 6.84+0.99 6.43+0.88 5.54+0.30
2 8.34+0.24 7.69+0.13 8.39+0.55 6.46+0.35 6.50+0.35 5.88+0.50 5.41+0.39
3 8.06+0.05 7.55+0.11 6.78+0.25 5.54+0.44 5.57+0.37 5.79+£0.72 5.54+0.13
4 8.84+0.04 8.61+0.17 8.10+1.06 7.39+0.12 7.21+0.89 7.21+0.46 5.77+0.14
5 8.45+0.37 7.79+£0.70 7.72+0.72 6.45£0.48 6.28+0.35 5.59+0.23 5.12+0.46
6 8.55+0.22 8.27+0.31 7.65+0.51 6.82+1.01 5.96+0.69 5.64+0.07 4.99+0.45
mean 8.42+0.30 7.93+0.53 7.86+0.80 6.68+0.81 6.39+0.79 6.09+0.75 5.39+0.39
LSD 0.38 0.76 1.12 1.00 1.18 0.97 0.60
%CV. 2.52 5.40 8.03 8.47 10.35 8.97 6.27

vinene); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+uiledlen, Tra

= uflagiu+sucrose peptone, Tr5 = utleiiu+ skimmed milk, Tré = uilasiu+ulailon
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1% Freeze dry UINNINID Spray dry UAZUBAITIAAAIUDYNIT LB ULAYINUNITINAALTDNTUAT
44 g 4 4 & aa a & 9
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M15199 25 USuamsimasseaveuse Rhizobium (log no. of cells g™*) wasvinns Spray-

dry Tuszeziia1 0-180 Ju

Tr Day
0 30 60 90 120 150 180
1 7.93+0.31 7.98+0.87 7.84t1.04 8.00+0.48 6.68+0.30 5.95+0.96 3.21+2.80
2 8.1240.14 7.97+0.03 7.28+0.34 7.28+0.08 6.58+0.35 5.55+0.39 4.69+0.92
3 7.75£0.25 7.48+0.43 6.85+0.15 6.29+0.30 6.03+0.23 5.31+0.14 4.37+0.28
4 7.45+0.19 7.27+0.11 6.60+0.73 6.49+0.57 5.74+0.17 4.09+0.39 4.60+0.07
5 7.61+0.33 7.26+0.62 6.81+0.74 6.61+0.60 6.41+0.45 5.41+0.21 4.60+0.26
6 7.64+0.55 7.56+0.43 7.12+0.27 7.12+0.35 6.44+0.41 6.85+0.80 4.54+0.39
mean 7.75+0.35 7.58+0.52 7.09+0.67 6.97+0.70 6.31+0.44 5.53+0.57 4.32+1.15
LSD 0.57 0.89 111 0.77 0.59 1.01 2.18
%CV. 4.15 6.63 8.85 6.22 5.29 10.28 28.20

vianenvig); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+udlaidlen, Tra

= utlasfu+sucrose peptone, Tr5 = utlasfiu+ skimmed milk, Tr6 = utlafu+udlaidlen
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msndouad Freeze dry Spray dry Aunde
Talcum iy Talcum uiliu
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Aundy 8.452 7.81b 8.13

CV% 1.33ms5=4.39 2. Jaqwmz=3.99 3. msndouwaa = 3.0

LSD 1.3ms=0.51 2. Jaqumz=0.30 3. msndouas = 0.22

iWeqaunsadesazaelnumadew (Silicate bacteria)
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1 Qdd‘ 2 qu/ a dy U o' d'
AARININNIINTTHITOU et InHulTauFsonoy) aﬂamumqwﬂszmm 4.33 log no.
-1 A 3 o o 1 A o 1 491 A A a dyd' A Y
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A1ns5uITou TaedaiitTunauife 7.23 log no. of cells g 1ifesnu 1311w 150 Ju (1319 27)

m319i 27 YSunamsivaeseaueude Silicate bacteria (log no. of cells g™') wasnms

Freeze dry Tuszezian 0-180 Tu

Tr Day
0 30 60 90 120 150 180
1 8.17+0.69 7.90+0.83 7.96+0.39 6.77+0.67 6.48+0.65 6.30+0.43 4.65+0.28
2 7.43+0.29 7.46+0.12 7.28+0.23 6.97+0.08 6.02+0.54 5.56+0.42 5.52+0.45
3 7.42+0.28 6.38£0.21 7.23+0.34 6.83+0.23 6.65+0.28 6.48+0.41 4.89+0.40
4 7.94+0.32 8.17+0.29 7.98+0.25 7.44+0.77 7.52+0.45 7.23+0.60 4.41+0.01
5 6.94+0.22 7.13+0.25 7.18+0.34 7.01+0.60 6.53+0.53 5.88+0.74 4.81+0.08
6 8.31+0.32 7.67+0.14 6.41+0.01 5.89+0.50 5.67+0.84 5.52+0.13 4.33+0.38
mean  7.70+0.59 7.45+0.68 7.34+0.60 6.82+0.66 6.48+0.76 6.16+0.74 4.77+0.48
LSD 0.68 0.70 0.51 0.95 1.02 0.88 0.56
%CV. 4.99 5.26 3.90 7.83 8.86 8.0 6.59

viunene); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+uﬂﬁﬁJaﬂ, Tr4d

= uflagiu+sucrose peptone, Tr5 = utlaiiy+ skimmed milk, Tré = uilaiu+udlaileon
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1 Y
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Tr Day
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6.26£0.14 6.23+0.11 6.85+0.37 7.22+0.31 6.43+0.06 5.79+0.15 4.98+0.81
6.77£0.41 7.27£1.12 6.66£0.54 5.74+0.45 5.62+0.41 5.29+0.36 4.98+0.36
7.88+0.29 6.83+0.99 6.07+0.87 5.23+0.81 4.86+0.58 4.75+0.40 5.53+0.11
7.39+0.14 6.95+0.05 6.60+0.33 6.63+0.02 4.33+0.21 5.53+0.13 5.56+0.17
7.44+0.19 7.29+0.03 6.89+0.01 6.69+0.01 5.35+0.36 5.34+0.36 5.06+0.85
6 7.48+0.34 7.24+0.22 6.45+£0.21 5.75+0.46 5.71+0.44 5.21+0.20 5.45+0.31

O~ wN PR

mean 7.70+0.60 7.45+0.65 7.34+0.49 6.82+0.80 6.48+0.59 6.16+0.40 4.77+0.51
LSD 0.48 1.10 0.84 0.78 0.68 0.51 0.93
%CV. 4.99 5.26 3.90 7.83 8.86 8.0 6.59

vianenwig); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+udladlen, Tra

= uflasfu+sucrose peptone, Tr5 = utlaiiu+ skimmed milk, Tré = uilafu+udlaileon
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naaeany lasmasms laianuiluiagmnzilvilsnamsmaeseaveuseyaunidly
a 1 % o v P J @ a
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pe lsnmuFesiatiamnsondaiuiuie 14 ldedellsz@niamaegudrlumsnaaie
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DUNTH-FININ (FUNT Az sl 2549)

m3197 30 YSunamsimaeseaueuie Phosphate solubilizer (log no. of cells g™*) wasan

ms Freeze dry luszezinan 0-180 Ju

Tr Day
0 30 60 90 120 150 180

1 6.76+0.54 7.08+0.61 7.27+0.42 6.65+0.58 6.31+0.51 5.56+0.41 4.65+0.28

2 7.85+0.44 7.61+0.33 7.56+0.64 7.23+0.56 6.50+1.16 5.80+1.02 5.35+0.73

3 7.16+0.48 6.86+0.51 7.11+0.54 6.64+0.45 5.86+0.24 557+1.17 4.27+0.25

4 6.31+0.79 6.11+0.92 6.24+1.55 5.71+1.40 5.77+1.04 5.64+1.39 5.12+0.88

5 7.37¥1.21 7.61+0.79 7.44+0.89 6.75+0.69 5.94+0.32 5.94+0.72 5.26+0.44

6 6.82+0.73  6.74+0.16  6.57+0.22 6.41+0.39 6.36+0.18 5.69+0.97 5.11+0.92
mean 7.05+0.80 7.00+0.74 7.03+0.85 6.56+0.79 6.12+0.65 5.70+0.85 4.96+0.67
LSD 1.38 1.19 1.56 1.32 1.36 1.68 1.09
%CV. 10.73 9.32 12.20 11.05 12.22 16.17 12.11

viunene); Trl= Talcum +sucrose peptone, Tr2 = Talcum+skimmed milk, Tr3 = Talcum+uﬂﬁﬁJaﬂ, Tr4d

= uflagfu+sucrose peptone, Tr5 = utlaiiu+ skimmed milk, Tré = uilafu+udlaileon
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A a ad A A A (A L 9 A 8 Yy o
Lsﬂﬂﬂauﬂimﬁaﬂﬁﬂﬂm']ﬂ%q@ Tﬂﬂllﬂﬁll”lﬂ!L%@ﬁﬂﬁQﬂ”lﬂ 10 CfU/g iao 10 CfU/g LRIERGRNI

v
=

waf Idanmsih Spray dry vesgaunidasalulasiou i Beijerinkia sawoglumsanui

Yy 9
v A

afaiide fMlSnawadanainio’ cfulg wae 10’ cfulg viseanas 10 whupesAs IS LGy
UReIT @Iuyauns doeui Weantadaufugosmun mevuialaos skimmed milk
dumsndouwas liasuniluiaguing ﬁ11ﬁﬂ§u%§fjﬂfﬁﬂf:@f‘jiﬂﬂllﬁcluﬁﬁﬂﬂizmm 10’
cfulgIndifesusenuves Abd-alla and Omar (2001) Aiwu Asperjillus niger 14din
Lﬂui’ﬁ@wmﬂumiwﬁﬁﬁm%ﬁ]ﬁﬂ?u1ma§,iiaﬂﬂﬁzmm106 - 10" cfu/g udvzaaauiiu 10 - 10°
cfulg ilerfin 13 2 §a 3 ifeu Uszansnmmsiuisveudes iy Larena et al. (2003)
wunmai freeze dry fudo Pennicillium oxalicum i¥ides1iisasisenda 100%
Tuvmziish Spray dry fisasisendios 20 % ity MaiiomumazanZoui1#umsih

a 1 - { o as 3 A v 4 <
ursganuly uaiFesiniudalaeds freeze dry 1iu fidasimssenanadds 50% womny 13
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w1 30 Ju luvsiz? Silicate bacteria i 1¥uvialaeds freeze dry ua spray dry lama'ls
1 Y] aa 1 9 1 o 9 an o Y A AAaAa
UANANAUNNEDA  uadiuud Iunmsiuielaeds freeze dry hlduuanSelidinson
o o 1 P
naanmMsiuiannndi spray dry tagaisinaeusad Mz auAe sucrose-peptone 1ag
v W o o v d @ 3 ' 1 I~ { a
awnsaldianunazutlaiudlzvauiutaguineg 14 2 od19 fangd freeze dry iunition
o dy Y 130 A = v S Y am T 2
Tumsiurernauna uandelinnudomonomsad la IAumWIZITMIUBITL 1AZTZoLIAINT
ldd?wd'ddlﬁlo y & ldqﬂjld axt A o A
UBLAS YuiumIosion 1dtwde Famsusudaiui 2 35 Ao hlu freeze dry chamber 5o
[~ U o 4 o
ugudaneoundaiuduaseeriuie (Morgan et al.,2006)
3 Y1 v dil A a Y av qgj dy 1 4 a dy +
i lai e finga ldanmsiteassteglunasiuasgiuvelsmangeluile
4 { ]
Fanm amlsemensznsaunyas wagavnsal (2552) NszylddledanmlsTmion I'lides

+

' Jd [ ()] 1 Jd @
A 10° wadgaensy HeFanmiiafions livdesndt 10" TnTatinSeadaensy fedanmazats

Q

{ o § ] ' 1 @ a a @ 1
Woalamiludosr Hlidesndn 107 Inlafidensu  ludSmagaunidasnanannsa

A vy 1o < o o & ~ A a2
amanaou ldsooaz 10 uard1e lsnanasgiuIaena 1 Taemwizdiuge 15 Tmioninandiu

[

19 a A = 9 Jd [ dgl 1 Y o J .
Tvddealifsuna 5 x 10 a1 x10” traanensy Yuadivveiuaveaazilszma(Lupwayi
et al., 2000)
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a

AAA 1 a A ¢
msummqmﬂuazﬂizammwmmqauma

a A 4 a d ¥ v a <
3.2 Usz@nsmmveuvegdunidnssomsnasumasnaaninvesiledunsd

Ay v ~ a o A s aa - { Y A
Wﬁ‘ﬂhlﬂﬁ]Tﬂﬂ']iL‘]J'ifl‘]JWlfJ‘]J')ﬁﬂW"lﬁg F1ILAADULHE AR LUASIDTNITNUYONILUI UAITY

J

1 Y] dy a S =R 1 Yo o [ A
meNﬂuﬂﬂﬂ“lﬂ GLHLGF@i]‘ﬁlﬁ/li8915\1llui@5Lﬁ]uWU?WﬂTii%‘ﬂﬁﬂ‘MLﬂu?ﬁﬂ‘W’]‘W% IADDULEANTY

Q

a Y o Y 9 as o Y a dy a = J U
AuUNIIAY sucrose-peptone 1Az miaAIe35 Spray dry sihlniSunauregaunislungu

dyd 1 and A 1 a S J =~ A A A A Y T
HH1NNI1ITU (Msnh - 22) daugaunsdazans InunaFeuiduuuaiEomieuiuny
9 % o v Y] A <Y o Yy 9 ad
mslduilaiudrlzvdailuiaanive indouiaadae sucrose-peptone taz @033
{ { ) @ a d a X 4 1
Freeze dry (m15097 27)ymunzauiiga dwsugaunsddesiudommadailuies dsing
v o @ 4 - . o Aa
msldiaduiuiagnive indouadalo skimmed milk  uaziiedae3s Freeze dry
A o o o dil [ 3 = Ya o J o o dy A =
(7135199 30) g aud UM siusons AsiuIdlEITnsAInaIMIHITeNuNoANY
a a a P 1 [ 3
dszansamluiledunisniidiuilsznovastiae N 1.32%, P,0s 0.58%, K,0 0.50%, OM
37.91%, OC 21.99%, EC 1.01 ds/m uaz pH 6.91
a A a A d A = ..
3.2.1 ﬂizi;mﬁﬂ1wgaumﬂmamumﬂﬂmmu (Azospirillum, Azotobacter wag
. . . . Qe d
Beijerinckia) aemsilasuniasgaaninvesiledunsd

a

@ a @ g Y. 4 J @ @
nnmMslsuilsnaniaugelduauniduanaany 3 szau As sz 4, 5 uaz 6 cells

Q

4 H
g nawuFeiinaald ldasluiledunid ldnszuzwanadniichila inuAquugiives U5y

§ Y a4 [ s 3 o ' a 7 (a
anusuliedn 60 %  yndda inudledieasiadmsizilsualulasou uazms

{ 1 I o 4 1 a o
nasuntlasarpH  iflunar 8 ddad wamsnaassnuinliunalulasnuluyndisums
A 4 3 I 4 ] o a
naaouNNIWanteen 1.32% 1Wu1.38 §91.83% evunBuiu 7 3 uavdiunwm
' a o A o ¢ < o ¢ '
TuTasnueglulsuulndifesiuiisudedlain 7 uazanauantiosludda1vn 8 ua
[ I = Y ' % dy o J <3 J A Yy da’ a =4 =
pd lsnauiiuur Tduanslawuse lusas 1 lesidud wielniieraunidnauass
v b4 Y
TuTaswudszua 5 log no. of cells gt l¥ilulaswunuiudaug 1.83 99 1.75 %
[ 1 o 4 J @ :JI A % a
nasnniuPBuiu 7 @t uandsnintivasauvas 1.41 % (15190 31) 90190901003
a, =g . I ) [ o ] Qy
gqaudelagnszuauns Denitrification  nl1d dwsupH  vesilendsandunaliting

alasuuasliiinmin Taefimseniialszans 7.60-8.19 (mﬁwﬁ 32)
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v Y
a1319d 31 wefidudlulasinulufloniandinisagniinfenanasalulasiou

(Azotobacter, Azospirillum wazBeijerinckia)

Tr o
1 2 3 4 5 6 7 8

1 1.7740.39 1.52+0.26 1.56+0.13 1.71+0.37 1.68+0.38 1.56+0.26 1.54+0.22 1.23+0.21
2 1.69+0.18 1.57+0.22 1.53+0.19 1.69+0.29 1.60+0.29 1.77+0.31 1.66+0.14 1.32+0.28
3* 1.83+0.33 1.78+0.16 1.63+0.22 1.81+0.10 1.71+0.18 1.61+0.07 1.75+0.29 1.41+0.04
4 1.38+0.06 1.43+0.05 1.77+0.10 1.54+0.11 1.56+0.04 1.58+0.17 1.56+0.12 1.29+0.11
mean 1.67+0.29 1.57+0.21 1.62+0.17 1.69+0.23 1.64+0.23 1.63+0.21 1.63+0.19 1.32+0.17
LSD 0.57 0.41 0.34 0.45 0.48 0.38 0.37 0.32
%CV 17.10 12.74 10.48 13.46 14.58 11.51 11.39 12.29

F ]
wanentie) s Trl = control, Tr2 = fJevisin+ Weonau1nI5n13 spray dry iszau 10° cells g, Tr3 = fJoniin+

4 v v [
IHANINITNT spray dry Nszau 10° cells g?, Tr4 = foniin+ iowana1n3isns spray dry fszau 10°
cells g*

a

d‘ 1 + o @ o dy S J =< < % 1
3199 32 A1 pH vesijontinuaimsngniaderaunsdnauaselulasou mudiediann 7

Ju §hunan 8 dlansd

Tr o

1 2 3 4 5 6 7 8
1 8.06 7.65 8.03 8.09 8.02 8.08 8.18 7.90
2 8.03 7.70 8.01 8.19 8.00 8.07 8.13 7.94
3 7.93 7.60 7.84 7.99 7.86 7.90 7.92 7.79
4 7.79 7.91 8.08 8.16 7.96 7.90 7.95 7.81

2 [l
nanenyia :Trl = control, Tr2 = ﬂﬂwﬁm WONaNNITMT spray dry Nszau 10% cells g, Tr3 = ﬂﬂwﬁm

9 ' 2 '
1OMENINIBNS spray dry Nszau 10° cells g, Tr4 = floniin+ Wowana1n3asng spray dry Nsgan 10°
cells g*

d' a dy = -1 [ @ dy a A Jd R
3199 33 YSuauFenaunialulasou (log no. of cell g™ HAINIIAQNHAFOYAUNTIAT

TuTasnunauiuilowin Mudedinn 7 u ifunar 8 dlad

Tr ot

1 2 3 4 5 6 7 8
1 5.97+0.21 6.18+0.31 6.37+0.16 5.93+0.11 6.62+0.08 6.27+0.08 6.53+0.19 6.90+0.13
2 7.46+0.60 6.54+0.26 6.33+0.44 6.56+0.33 6.68+0.23 6.70+0.20 5.64+1.30 6.88+0.28
3 5.6840.41 6.73+x0.22 5.98+1.05 6.04+0.90 7.13+0.14 7.12+0.23 7.04+0.15 7.04+0.24

4 7.22+0.48 7.22+0.35 7.09+0.19 8.06+0.07 8.03+0.11 7.56+0.09 7.30+0.20 7.81+0.05

mean 6.58+0.89 6.67+0.46 6.44+0.65 6.65+0.98 7.11+0.60 6.92+0.52 6.63+0.88 7.16+0.43
LSD 0.94 0.53 0.95 1.05 0.26 0.33 1.23 0.46
%CV 7.19 3.98 741 7.92 1.85 2.29 9.27 3.21

F [l
vianensig) < Trl = control, Tr2 = fJewiiin+ Wonaua1ni5ns spray dry Nszau 10° cells g, Tr3 = foniin+

4 v Y 1
IRHENINITNT spray dry Nszau 10° cells g?, Tr4 = fJoniin+ iowana1nITms spray dry fiszan 10°
cells g*
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a 4 a 4 Y % { [ g 1A
Ysmauseyaunionielulasnunaniuileniini 054 wui¥eedi 5-7 log no. of cell
- ! { A - ] 3
g (5190 33) uaziivua Tdunsinasaminaaeseg 6- 7 log no. of cell g™ sdelsnaw
a tﬂy d' o w dy = v A = I [ 5 -
Ysmausennuludsumanaassngnionaunia luTasnunuiledunisludnsi 10° cells g
Y [ 9
"uaz10° cells g™ flSmangoninninludrsvaruaui luldive vazeznululFunamnau
[ v P4 [ 2 Y
5a513 lanmuanniuluvasinmsnaunase ludast 10 cells g wuise ludSinalndines

Y] [

UAMTUAILAWY

v
a A v A A S d v

3.2.2 Uszansmwriuveaaunsgdesazmalnunaden (Silicate bacteria) aems

Q
d' vAa &’ +H A ¢
nlagu)asnaaniiaiirevasljudunsd
@ { A a a v o v Y
MM s Nnan 1aes Freeze dry Hufluiudnlznduiuiagmivzuazindon
7y o Aq ¥mo s & ~
aanae sucrose-peptone  Tudasinluliiuiusradvousodesazals Inunadon Uszuu
- o A ' I o a

10%, 10° waz 10° cells g* ngawanasluflonsiniiiuswadaihsgealiSuaTnunmFon
4 v
% 1w (% o Y o o o < @ [}
MruAIAY 6.75% 1uda315, 10 uay 20% Jasiimin wiinsauny MnsnuaI0e1
1 @ 1 a d @ ~ o J & [ 4 1 a
drunanaInanInIIzantam Inunsssunndlanidunannu 8 dla wunlsum

~ a A A 1 1 @ axAq Y ule 1o 4 =2
Twumandendilsuanney luuanaenulunnnssyinlslumsnaassdwadlaminsnauds
o J ) <3 1 a s a a Y 1
dlanigaielaoiSinanlszana 0.2%  udasliiiuinaunidnnan ldviadiiioiods
weatilszansnmda luunwelumseelaatldes Tnunendeu (a1319 35) uaiiie 145 wnuga

a a2 da

o 1 a J a a o
unidlunguyaunidaiclulasuddszuazy auniddosnuromandriuuaTdui1d
v F4 Y [
TwunanBoumiuunau (11519 40)  Usmausedesazare Twunadouiny luileniiniidsuna
[ Y
Indifes snduludumsnaassi 5 (Hendn+iuseainms freeze dry 10° cell g mandle+

v 2 v v
uslaamhs 10%) AwudSuauserioonga (1319 34)

a A o A a J a Y A
3.2.3 dszansmniuveqauniddesfiurloamanemsnldsunasnaeuifveie

a = d
aUNIE

A d {

mwawwmﬁ]aumaaaawuﬂamwmﬁmsﬁy@ﬁﬁi% warmuiluiagwimzuazindouiaad
a1e skimmed milk shlvfudeuny Freeze dry Lﬁawﬁuﬁ”maf‘f@ﬂﬁﬁg%aﬂ 10%, 10° way
10° cells g* uaﬂuﬂaﬁuw?s‘fﬁﬁwm\lammﬁﬁwgﬁwﬁaﬁwm 8.71% ©n315, 10 uas
20% 1ulTANT 60% wiu8 Flani lusgviumsty Hufeiuins izl
Woaoamiuise Tomi(available P) duszeznadlad wunluyaszezvesmstividle
Ysnaveseanesaianuuanad e NlTsdAyNIIada Tﬂﬂﬂﬂﬁﬂ@iﬁﬂa@ﬂaaﬂaaﬂm
pnlugiel 892 dland wdammiudiuuaIduana Maiie1nfiannnszuaums

4 1 a o a P 1 o
immobilization mmﬂauﬂ%ﬁaﬂiuﬂﬂauﬂ?ﬂ msziledunsdnldlumsnaasali'ldunigm

bl Q E]
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Y 1 [ Y v v Y
Tilaoare uazidunuidunanmamuaudearesaniulse Tosimuauamulsunaves
AuremlaildasliludledunidilFlumanaans udedalsAmunamsingineanesa

a

A g 4 = Y 1 % Ay Yy d" [
Mg TovinnszezaananisnaasalnudInuiinislavure lvvlssuansodosiiu
[ - 1A % Aa o {
Woalaluons1 10° cells gt uazldanuromnalusast 20% wulilSunareaesaniu
sz Tomimniga (a13199 37)
a dy [ a age @ Y] dy a = J
Usmanwedosazareumeala (Phosphate solubilizer) #aanmsngn¥iiyogaunsd
3 =+ U J o d’d L% dy = a 491 1 0o w
waunuijordn wunludsunisnaaesninislanaugeilsuanreninninludisuniugu
A 1A o A& = + o ' a &
(M51991 36)  wwReInuFeRauasluTasnuluiloniin uazuanasnnlsuadedoy

A A (A dy o w v o o Aa deyda dy Jya o
azag Inunaideunlsunare lumsuauguiudsunins laagellsunanse Indnsiv
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14%

4 a § ] ~ oy - - [ o g a ~ o % 3 o ] o
m31ah 34 1Sauedesazaie Tnunedon (Silicate bacteria) (log no of cell g™) waqmiﬂqﬂmg%@aumﬁwauﬂuﬂwuﬂ INUAIBYNNN 73U

dunan 8 §avd

Tr dlansi
1 2 3 4 5 6 7 8
1 6.80+0.30 6.92+0.08 6.23+0.10 6.09+0.09 6.08+0.34 6.53+0.52 6.28+0.35 6.13+0.04
2 6.49+0.14 6.92+0.07 6.17+0.04 6.15+0.04 6.27+0.09 6.69+0.21 6.40+0.28 6.66+0.83
3 6.41+0.09 6.84+0.12 6.04+0.38 6.11+0.12 5.98+0.27 6.10+0.30 6.13+0.15 6.55+0.28
4 6.76+0.09 8.26+0.76 6.81+0.53 6.19+0.29 6.74+0.41 6.48+0.35 6.59+0.07 6.58+0.04
5 4.47+3.87 8.70xND 6.42+0.11 5.35+0.56 6.05+0.53 6.59+0.09 6.48+0.19 3.98+3.45
6 6.59+0.20 8.70xND 6.55+0.15 5.63+0.29 6.05+0.47 6.71+0.04 6.62+0.04 6.15+0.41
7 6.72+0.08 7.04+0.05 6.23+0.11 6.68+0.14 5.83+0.67 6.56+0.48 6.61+0.16 6.64+0.16
8 6.56+0.11 6.80+0.20 6.42+0.6 6.38+0.14 6.26+0.23 6.33+0.13 6.50+0.28 6.77+0.08
9 6.43+0.18 6.67+0.42 6.47+0.29 6.73£0.23 6.29+0.36 6.16+0.50 6.63+0.26 6.47+0.15
10 7.14+0.40 7.06+0.06 7.04+0.23 6.33+0.31 3.99+1.03 6.76+0.56 6.73+0.38 6.55+0.60
11 7.17+0.07 7.17+0.28 7.06+0.22 6.65+0.57 5.72+048 7.09+0.36 6.99+0.02 7.16+0.24
12 7.29+0.90 6.87+0.26 7.17+0.27 6.43+0.19 5.60+0.56 6.81+0.26 6.96+0.24 6.51+0.29
13 7.99+0.04 7.64+0.11 7.31+0.04 7.07+£0.50 7.44+0.59 7.58+0.23 7.36+£0.32 7.33+0.34
14 8.03+0.26 7.47+0.32 7.02+0.33 6.81+0.29 7.45+0.19 7.39+0.19 7.45+0.38 7.26+0.12
15 7.70+0.14 7.38+0.26 7.14+0.12 6.54+0.17 6.88+0.43 6.92+0.23 7.22+0.18 7.14+0.09
mean 6.84+1.18 7.36+0.70 6.67+0.47 6.34+0.50 6.18+0.90 6.71+0.49 6.73+0.43 6.52+1.09
LSD 1.70 0.48 0.42 0.48 0.81 0.56 0.42 1.58
%CV 14.84 3.87 3.76 4.55 7.87 5.02 3.76 14.53

wineme : Tri:3JoniinCONTROL+uswladea1hs 5%, Tr2 : fleninCONTROL+usmlada1hs 10% Tr 3 : {JensinCONTROL +usilaaahs 20%

Tra: ﬂwﬁmﬁ’aﬁffamnms freeze dry 10 cell g mautla+usiladarhs 5% Tr5: ﬂﬁl‘lfiﬁﬂ+ﬁ"§t§ﬂiﬂﬂmi freeze dry 10° cell g *wautle+usiwladarhs 10%
Tr6: ﬂﬂwﬁmﬁ’m%amnms freeze dry 10 cell g™ maudla+usmadaihs 20% Tr7: ﬂﬂﬁﬁﬂ+ﬁm§i’)mﬂmi freeze dry 10° cell g™ mauila+usmadaihs 5%
Tr8: ﬂﬂﬂﬂﬂ+ﬁ’3l§@mﬂmi freeze dry 10° cell g maudla+usiladaihy 10% Tr9: ﬂﬂﬂﬂﬂ+ﬁ’3l§@mﬂmi freeze dry 10° cell g wantle+usmladaihs 20%
Tr10: ﬂwﬁmﬁm%ﬁmﬂmi freeze dry 10° cell g wautle+usmladaihs 5% Tr11: ﬂwﬁmﬁm%ﬁmﬂmi freeze dry 10° cell g wautle+usimladarhs 10%
Tr12: ﬂwﬁmﬁ’aﬁffamnms freeze dry 10° cell g mautla+usiladaihs 200 Tr13: ﬂﬁl‘lfiﬁﬂ+ﬁ"§t§ﬂiﬂﬂmi freeze dry 107 cell g *wautle+usiladeahs 5%

o Y g ~ 1 4 4 o @ g _ 1 4 4
Tr 14: fJonsin+ageinns freeze dry 107 cell g mantls+usiladmhy 10% Tr 15: fondin+iusoainms freeze dry 107 cell gt wautle+usilaqaihs 20%



4%

M3190 35 nlesidud InunaiFeu(Extractable K)luilewsinndannldude Silicate bacteria

Tr e
1 2 3 4 5 6 7 8
1 0.27+0.01 0.27+0.01 0.23xND 0.24+0.04 0.26+0.01 0.24+0.02 0.24+0.01 0.23+0.02
2 0.25+tND 0.26xND 0.22+ND 0.21+ND 0.25+tND 0.24+0.01 0.24+0.01 0.22+0.01
3 0.23tND 0.23+0.01 0.20+0.01 0.19+0.01 0.22+0.01 0.21+0.01 0.21+ND 0.18+0.02
4 0.27+0.01 0.28+0.02 0.22+0.01 0.26+0.04 0.23+0.04 0.25+0.01 0.24+0.01 0.23+0.01
5 0.26+0.03 0.25+0.03 0.21+0.03 0.23+0.07 0.24+0.03 0.24+0.02 0.24+0.03 0.23+0.03
6 0.23+0.01 0.24+ND 0.19+0.01 0.19+0.01 0.21+0.01 0.20+.01 0.20+0.01 0.20+0.01
7 0.27+0.01 0.27+0.01 0.22+0.01 0.21+0.01 0.26+0.01 0.26+0.01 0.25+0.01 0.23+0.01
8 0.26+0.01 0.27+0.01 0.23+0.01 0.20xND 0.25+0.01 0.24+0.01 0.24+0.01 0.21+ND
9 0.24+0.01 0.24+0.02 0.22+0.01 0.19+0.01 0.23+0.01 0.23+0.01 0.22+0.01 0.20+0.01
10 0.26%0.01 0.27+0.02 0.23+0.01 0.20+£0.01 0.26+0.01 0.24+ND 0.25+0.01 0.23+0.01
11 0.23+0.01 0.24+0.01 0.21+0.01 0.19+ND 0.23+0.01 0.22+0.01 0.23+0.01 0.21+ND
12 0.23+0.01 0.23+0.01 0.19+0..00 0.18+0.01 0.21+0.01 0.21+ND 0.21+0.01 0.20+0.01
13 0.25+0.01 0.23+0.06 0.22+0.01 0.20+0.01 0.23+0.01 0.20+0.06 0.20+0.06 0.17+0.10
14 0.18+0.08 0.24+0.02 0.17+0.05 0.16+0.06 0.17+0.06 0.21+0.02 0.21+0.01 0.19+0.01
15 0.22+0.02 0.23+tND 0.20+0.01 0.18+0.01 0.20+0.01 0.20+0.01 0.20+0.02 0.19+0.01
mean 0.24+0.03 0.25+0.02 0.21+0.02 0.20+0.03 0.23+0.03 0.23+0.02 0.22+0.02 0.21+0.03
LSD 0.04 0.03 0.02 0.05 0.03 0.03 0.03 0.04
%CV 10.14 7.65 8.08 14.35 8.94 7.38 8.36 13.07

wineme : Tri:iJoniinCONTROL+uswladea1hy 5%, Tr2 : fleninCONTROL+usmlada1hs 10% Tr 3 : {JensinCONTROL +usilaaaihs 20%

o Y g ~ 1 4 4 o @ g _ 1 4 4
Tr4: flonsdn+iageninns freeze dry 10*cell g'mantls+usiladmhi 5% Tr5: fondn+iusoainms freeze dry 10% cell g twautle+usilaqaihs 10%

Y K
Tr6: fJowin+wusoainms freeze dry 10° cell g mantle+usiladathy 20% Tr7: flonsin+iuioninns freeze dry 10° cell glmautla+usiladaihy 5%

o o A& ; ] ¢ o o A : ] ¢
Tr8: flomin+useainms freeze dry 10° cell g lmantle+usiadaihy 10% Tr 9 : fondin+iiugoninns freeze dry 10°cell g wandla+usladaihs 20%

o @ g = 1 J o o @ kg = 1 14 o
Tr 10 : fonsdn+iuseninns freeze dry 10°cell gl mantls+usiladaihy 5% Tr 11: fJowidn+iusoainms freeze dry 10°cell g wautle+usiladaihs 10%

o Y g ~ 1 4 4 o @ g _ 1 4 4
Tr 12: fJonsin+ageinns freeze dry 10°cell gt mantls+usilaqaihy 20% Tr13 : fJowiin+iiusoainms freeze dry 107 cell g wantla+usiadaihs 5%

% Y g ~ 1 4 4 o @ g _ 1 4 4
Tr 14: fJonsin+iageninns freeze dry 107 cell g mantls+usiladmhy 10% Tr 15: fondin+iusoainms freeze dry 107 cell g wautle+usilaqaihs 20%



1997

4 a § ] a ay- - @ v 4 a = [ @ 3 o ]
m31ah 36 1Sausedevazareriuedia(Phosphate solubilizer) (log no of cell g™%) waqmiﬂqﬂmg%qaums‘fwanﬂuﬂwun INUAIBY NN

75u fhunat 8 e

Tr dFland
1 2 3 4 5 6 7 8
1 5.22+0.11 5.47x1.09 5.43+0.29 5.28x0.15 5.22+0.21 4.59+0.47 1.38+£2.39 1.30x£2.25
2 5.74+0.37 5.31+0.29 5.33+0.28 5.59+0.51 5.74+0.11 4.66+0.25 4.38+0.39 3.30+0.28
3 5.63+0.78 5.83+0.63 5.96+0.76 5.99+0.74 5.73+0.75 5.13+0.06 4.55+0.34 3.81+0.03
4 6.90+0.47 6.46x0.10 6.09+0.61 6.17£0.43 5.70+0.01 5.33x0.11 4.63+0.07 4.27+0.37
5 7.31+0.24 7.32£0.59 6.65+0.30 6.86x+0.43 6.25+0.01 5.36x0.22 4.48+0.38 4.29+0.61
6 7.59+0.32 6.33+0.29 7.07+0.26 6.82+0.75 6.18+0.11 6.43+0.95 1.66+2.88 1.32+2.28
7 8.76+0.19 7.7520.16 6.93+0.32 6.29£0.92 5.73+0.33 5.66%0.76 4.79+0.72 4.45+0.50
8 8.22+0.29 7.92+0.07 7.14+0.21 6.96x0.36 5.73+0.57 5.67x0.27 5.21+0.31 4.67+0.51
9 8.20+0.13 6.96+0.54 7.48+0.37 7.09+0.53 6.19+0.48 6.26+0.54 5.39+0.60 4.94+0.81
10 7.38+0.41 7.56+0.10 6.49+0.29 6.08+0.91 6.02+0.71 5.62+0.46 5.75+0.42 4.78+0.24
11 6.43+0.29 7.06£1.20 7.16+0.18 6.60%0.67 5.97+0.46 5.35+0.28 5.03+0.90 4.53+0.49
12 6.86+0.49 6.76x0.52 7.4210.24 7.06x0.50 6.46+0.16 5.90£0.14 5.03+0.51 3.89+0.81
13 7.19+0.17 6.77+0.98 6.92+0.23 6.09+0.85 5.76+0.86 5.60+0.93 5.15+0.53 4.56+0.47
14 6.70+0.61 6.89x0.89 7.17+0.67 6.17£0.95 6.05+0.75 5.59+0.43 4.97+0.50 3.65+0.60
15 7.27+0.34 7.2520.46 6.80+0.39 6.230.66 6.01+0.66 5.73x0.69 5.71+0.16 4.48+0.37
mean 7.02+1.02 6.77+0.95 6.67+0.74 6.35+0.76 5.92+0.51 5.52+0.65 4.54+1.54 3.88+1.36
LSD 0.62 1.16 0.68 1.12 0.86 0.78 1.78 1.61
%CV 5.31 10.25 6.09 10.56 8.73 8.48 23.41 24,77

vanewa : Trl = Control (ffowiin + Aueaia 5%), Tr2 = Control (owiin + Humedla 10%), Tr3 = Control (fleniin + Aurloavla 20%),Tr4 = fjoniin + Fedosazaeiuoaa

9175 freeze dry 10° cells/g+ Humoeaa 5%, Tr5 = fJoniin + otovazaeiurlemilannis freeze dry 10* cells/g+ Huvloaia 10%, Tré = foniin + iodosazaigiumloalannis
freeze dry 10* cells/g+ iuvloenwa 20%, Tr7 = {Jonin + ‘Fodosazmoiurlomilannis freeze dry 10° cells/g+ iuwloawla 5%, Tr8 = fJown + Fotoazmoiiuloanlaninis freeze
dry 10° cells/g+ Wuwloala 10%, Tr9 = fJowin + odosazmuiunloalnnnds freeze dry 10° cells/g+ Wuwloala 20%, Tr10 = fJowin + otoazmoiiuloanlannit freeze dry
10° cells/g+ vivwoata 5%, Tri1 = floviin + iwodovazmuiurloanlnnnis freeze dry 10° cells/g+ Wuwoawla 10%, Tr12 = fJowin + iwogovazmuiuloalnnnis freeze dry 10°
cells/g+ Humloag 20%, Tr13 = fJowdn + Aoosazaoiiulomilaninii freeze dry 107 cells/g+ fiuodmla 5%, Tr14 = fjoniin + Aodosazaoiiuomilaninii freeze dry 10°

cells/g+ Huoala 10%, Tri5 = fJowiiin + Wodesazmeriuoanans freeze dry 107 cells/g+ Humlovla



144

3190 37 Ysmaleaesd (Available P, ppm P) Tuileniinvdsninagniuredesazmeriuodva

Tr o
1 2 3 4 5 6 7 8
1 133.81+4.51 137.76+12.75 131.43%+2.09 120.24+1.95 126.96+1.85 127.05+3.68 126.31+3.74 129.73+1.98
2 148.60+5.53 161.10+2.90 140.77+2.99 127.52+2.59 137.00+2.54 129.55+3.55 128.80+0.82 132.75+1.42
3 167.66£5.94  179.94+5.34  149.71+3.16 137.64+2.95 147.04+0.39 134.43+0.79 127.23+1.59 138.39+1.49
4 130.96+0.78  136.73+3.15 132.36%4.05 118.81+4.55 127.22+5.25 128.89+2.06 126.18+2.23 135.24+0.99
5 145.61+1.75 154.01+2.63  138.53%+3.37 128.55+2.92 134.65+1.93 130.21+2.32 128.40+2.40 133.15+2.19
6 167.14+4.87 177.74+2.80 152.73+2.40 137.64+4.95 151.60+0.98 134.69+5.04 133.11+2.61 140.62+2.08
7 137.96+3.39  144.85+6.62 133.40+3.44 123.23+1.84 139.35+0.81 128.76+2.25 127.88+3.74 133.80+1.20
8 150.93+3.84  157.62+2.93 141.42+7.10 131.80+1.12 135.83+1.19 131.39+6.00 126.05+2.16 132.75+tND
9 169.08+3.32 181.35+4.19  157.85+1.97 142.58+1.48 157.60+5.43 133.64+4.19 131.15+8.62 144.56+0.39
10 130.70+8.53  137.89+2.27 124.07+£3.75 122.84+0.60 130.09+1.76 132.06+2.41 126.70+5.28 135.11+4.09
11 144.19+3.57 157.8845.34  134.33%4.22 126.22+4.13 19.48+12.38 127.97+2.03 126.31+3.14 137.48+2.36
12 167.53+7.65 164.84+17.22 147.7445.13 135.83+4.79 143.65+6.74 130.74+5.60 127.62+0.99 136.95+3.01
13 125.90+2.55 135.05+4.06 120.26%2.17 116.60+0.60 122.27+5.31 108.84+22.07 116.11+1.41 130.65+12.68
14 133.69+9.10 142.91+1.99 126.05%+3.16 120.50+5.57 126.31+7.43 124.93+2.47 113.88+2.61 123.95+5.91
15 160.52+4.21 164.71+1.77 140.37+1.64 133.10+5.10 146.52+4.01 130.60+5.09 119.90+11.21 136.59+8.11
mean 147.62+15.70 155.63+16.67 138.37+10.96 128.21+8.26 137.70+£10.80 128.92+48.20 125.71+6.29 134.74+6.06
LSD 8.46 11.25 6.20 5.50 8.57 11.33 7.34 7.61
%CV 3.43 4.32 2.69 2.56 3.72 5.26 3.49 3.37

wanenyie) - Trl = Control (fJovisin + Auvleewa 5%), Tr2 = Control (fJevisin + Auloavla 10%), Tr3 = Control (leniin + Huodvla 20%),Tr4 = fjeniin + iFodesazaeriunloma

9 K
9IN7% freeze dry 10° cells/g+ Hunoaia 5%, Tr5 = floniin + Wodosazarwiunomna1nds freeze dry 10° cells/g+ Hunoaina 10%, Tré = floniin + odesazarwiureavlaanis

4 4
freeze dry 10° cells/g+ iumloaina 20%, Tr7 = fjowiin + Wedosazaeriueaaainis freeze dry 10° cells/ig+ iunoeavla 5%, Tr8 = {loviln + wedovazareriuneadvlnaniT freeze

dry 10° cells/g+ iurloaiua 10%, Tr9 = fjoniin + 1Fpdosazarerunlomaninit freeze dry 10° cells/g+ iunloamla 20%, Tr10 = fJowiin + iodosazaeriurlodlaainit freeze dry

10° cells/g+ viuoaia 5%, Tri1 = fJevisin + 1¥edosazareiunlomnaInis freeze dry 10° cells/g+ Humodivla 10%, Tri12 = fJowiiin + 1Fedosazaeriuoaila1nIs freeze dry 10°

cells/g+ Huvloama 20%, Tr13 = fJowniin + iFodosazareriunodvninis freeze dry 107 cells/g+ AHunloaiva 5%, Tri4 = foniin + yedesazarviunomanis freeze dry 107

cells/g+ vuodala 10%, Tri5 = fJowiin + Wodesazaerunoaains freeze dry 107 cells/g+ Huvloevla 20
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MIuAILAN (11319 38)
msdesaaiurlemaluiledunsdwanldnalumsiiuesdersuiululasnu

1 = 1 da' o Jya A v oA g ¢ A dgl ' A o o w
na1fe M3 ldenaniiInilsnareanesanduilse Tovhwuninyuesaiisd gy

a

4 ) '
nuanadaddaniusnduduly enlssufeusudrunavuesilodunidnlilaldwa

1 = 4

wora TaslSinaunae 149.33 ppm ludianin 2 (1319 40) wudeddy TnumaGeui

o w

= a AQ' d? tﬂ‘ 1 o dy Q' dg} 1 S v ana 031' L
wuNNUTnaRNnvle lav udendy Tagmuanniued NIsd AN 1NaDa Aduaty

g

ﬂﬂ"l%’iuﬁﬂﬂwﬁlgiﬂ (91519 39)

] ] Y
dmfumsnasundasnnuiunsa-avesijonauiionnna1iluszer 8 Flawd

a a0 9

1 { ] o [ { 1 4 o <3
wuniimsnasuudasliunin uailenaunlaiogaunidsudae sld pH anauanilos
d? =K% [

~ ) 1 A 1 Y 1 3
Lmzmmﬂumm pH aﬂmmaum"lﬂuizﬂznmmumu Ltmﬂmagﬁluﬁmwm pH Wunas

f0 7.08 14 7.41 ludaiii 8 (m31aii 41)
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1%

4 3 a { 1 o I 1 o Y {
m3199 38 nlesidud luTasnu(%N) Tuiledunsdnlidunauvesiagiiiluuvasvesoavesa uas TnunaFeonludas iz ay

a

T e
1 2 3 4 5 6 7 8
1 0.74+0.02 0.91+0.16 0.81+0.07 0.89+0.02 0.87+0.01 0.88+0.01 0.91+0.02 0.87+0.06
2 0.71+0.03 0.80+0.04 0.86+0.03 0.91+0.03 0.91+0.03 1.03+0.03 0.99+0.06 1.03+0.02
3 0.97+£0.09 0.93+0.16 1.08+0.04 1.12+0.05 0.99+0.09 1.17+0.09 1.21+0.08 1.09+0.14
mean 0.81+0.13 0.88+0.13 0.91+0.13 0.97+0.11 0.92+0.07 1.03+0.07 1.04+0.15 1.00+0.12
LSD 0.12 0.29 0.06 0.10 0.12 0.08 0.16 0.17
%CV 6.69 14.62 3.16 454 5.86 9.99 6.67 7.55
wanea : Trl = Control (li'ldes Isia0), Tr2 = Control (d@ftuleamaste+anaiss%), Trd = iFenauaialulasiou 10° cells g + iFodovazaroiiuvlomlalo®
cells g*

+ Wodosazaemanaihs 10° cells g™

A

H a a s 1 @ 1 @ @ {
m3197 39 15 Extractable K Tuijspunisntidrunauvesiagiilunvasues Woawosa vag Inunadon lusasiimugan( %K)

a

Tr oy
1 2 3 4 5 6 7 8

1 0.23+ND 0.24+0.01 0.23tND 0.22+ND 0.21+ND 0.20+0.02 0.21+0.01 0.21+ND

2 0.25+ND 0.22+0.01 0.22+ND 0.22+ND 0.21+ND 0.19+ND 0.20£ND 0.21+ND

3 0.27+0.01 0.23+tND 0.25+0.01 0.24+0.02 0.24+0.01 0.23+0.02 0.23+0.01 0.24+0.03
mean 0.25+0.02 0.23+0.01 0.24+0.2 0.23+0.01 0.22+0.02 0.21+0.02 0.21+0.02 0.22+0.02
LSD 0.02 0.02 0.02 0.03 0.01 0.03 0.02 0.04
%CV 3.87 3.55 3.74 5.97 1.86 6.45 4.16 7.88

wanea : Trl = Control (li'ldes 1sia0), Tr2 = Control (a@fiueamaste+anaiss%), Trd = isenauaialulasiou 10° cells g + iFodovazaroiiulomlalo®

v
cells g™ + 1odosazaaladaihy 10° cells g*
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M519040 1/5u1at available P Tuilodunsdniid

A

q

TunauvaIdanunviasved Wearosa waz Tnunadeuludasimanz ey (ppm P)

Tr dant
1 2 3 4 5 6 7 8

1 127.69+1.36 128.34+6.26 128.08+2.34 129.24+6.83 121.54+1.03 124.15+9.38 124.02+4.63 121.28+4.69
2 131.58+3.61 132.22+4.87 133.91+15.48 128.99+5.25 121.68+10.93 114.12+5.51 120.11+4.71 116.99+7.04
3 142.20+1.57 149.33+6.74 146.35+1.99 141.81+8.70 139.38+0.82 163.48+40.22 139.25+1.8 139.25+2.54
mean 133.82+6.83 136.63+10.98 136.11+11.30 133.35+8.82 127.53+10.45 133.91+30.73 127.79+9.39 125.84+11.14
LSD 4.81 10.70 22.61 19.31 15.40 58.50 10.72 6.88
%CV 1.59 3.45 7.33 6.39 5.33 19.27 3.70 2.41

wanenwig - Trl = Control (lii'ldez lsiav), Tr2 = Control (d#uvleamaste+adaigsw), Tra = wenauasalulasiou 10° cells g + ifodosazatsiiuvloan10®

) { ¢ s N
cells g + i¥adosazaomanaiis 10° cells gt

a a

d' 1 + o [ @ dy a A R @ dy A d a dy A =
MINN 4l M pH ﬂ.El‘l’iilﬂ‘lfiaxiﬂﬁﬂZjﬂ“l’i"Jl%ﬁ)ﬁgﬁu‘ﬂiElﬁiﬂuluiﬂiﬁ]uWﬁllﬂ‘UL“l)"é]ﬂqau‘lfliEJEI’E)EJﬁ3QWEJWHV‘IE)E‘TW‘IG]N?IIJLGB@ﬂauﬂiﬂﬁlﬂﬂagﬁmiv\llmﬁﬁﬁﬁm

3w 1 @ | @ 4
MUAILE1INN 7 U unan 8 dilam

Tr Flanst

1 2 3 4 5 6 7 8
1 7.73 7.72 7.63 7.43 7.44 7.32 7.29 7.27
2 7.68 7.66 7.64 7.62 7.45 7.37 7.43 7.41
3 7.12 6.88 6.61 6.69 6.58 6.88 6.97 7.08

wanea : Trl = Control (li'ldes 1sia0), Tr2 = Control (d@fiuleamaste+anaiss5%), Trd = iFenauaialulasiou 10° cells g + iFodovazaroiiulomlal0®

v
cells g™* + Wodosazaemanaihs 107 cells g™
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d' o g‘ @ Y Y o A LY v A ] a A 9 9 a Aa o
M1319N 42 Llﬁﬂ\‘li]11!')1!‘]J3JL!E1$L!'IWL!ﬂLLW\iGUE]QGIuﬂ’JWiﬁENPJﬂﬁﬂ Wuﬁilﬂfﬂﬂ‘lﬁh 1 ﬁ]1ﬂﬂ15ﬂﬂﬁﬂﬂﬂi$ﬁﬂﬁﬂ17‘lﬂ15ﬂlTﬁiN‘]JiJ!,l,ﬁgﬂ'li!i]iﬂ]ul,@]ﬂiﬁellﬂ\‘lﬂﬁ

LY v J 1 o
mideslnaaiufiFelnt 1 Tunszormaass szez V4 idaimsilgn (szezesnasn)

TR ANV uludy wuduaa/duy WA UU.SINTR/ wwan wwiuees  wwaluedy wwaluaey SIS RL %N/ %P/du %K/Au
W/Au fu AT fu A Smuwduy CoHa/éu
1 22.6%£5.18 11.745.51 21.17+6.80 5.80+1.48 9.99+8.32 1.16+0.44 1.23+0.68 0.280+0.15 0.101+0.029 2.30+2.30 2.48+0.25 0.44+0.09 0.66+0.08
2 18.7+5.86 33.3£32.0 13.7245.77 3.68+1.61 6.07+3.43 1.04+0.53 1.37+1.56 0.077+0.07 0.036xtND8 1.66+2.04 2.89+0.63 0.39+0.07 0.73+0.27
3 19.5+0.87 11.3+19.63 17.43+7.01 4.48+1.53 7.24+3.82 1.01+0.42 0.69+1.19 0.153+0.26 0.020+0.035 2.87+2.55 2.75+0.71 0.44+0.06 0.71+0.17
4 23.3+2.08 6.7+11.55 17.35+3.43 4.17+0.97 6.39+2.63 1.08+0.17 0.31+0.53 0.087+0.15 0.015+0.026 2.71+3.05 2.21+0.83 0.43+0.11 0.62+0.07
5 17.8+2.47 16.6+15.27 13.04+5.29 3.73+1.55 6.74+2.84 0.95+0.28 0.67+0.70 0.163+0.18 0.026+0.024 3.64+3.65 2.56+0.54 0.36+0.03 0.65+0.19
6 29.8+6.45 22.3+21.03 25.88+9.45 7.21+2.79 26.5+10.24 2.47+0.72 0.63+0.45 0.130+0.09 0.042+0.024 1.13+1.17 1.88tND 0.40+0.02 0.55+0.12
7 20.2+1.53 7.0+£3.61 12.28+2.70 3.76£0.38 6.85+1.60 1.04+0.37 0.59+0.49 0.130+0.11 0.068+0.056 2.85+2.47 2.34+0.40 0.46+0.09 0.65+0.03
8 31.3+10.50 3.0+£3.61 17.24+8.63 4.83+2.30 6.10+3.30 1.14+0.47 0.61+0.68 0.147+0.17 0.146+0.129 2.43+4.18 2.24+0.48 0.40+0.08 0.71+0.12
9 23.5+4.09 4.3+3.79 18.59+4.11 5.13+0.89 9.58+5.41 1.24+0.31 0.57+0.56 0.113+0.11 0.091+0.092 2.19+3.72 2.27+0.35 0.42+0.08 0.58+0.09
10 23.0+6.08  58.0+69.20 21.95+14.57 5.78+3.76 11.14+5.88 1.27+0.61 1.34+1.11 0.357+0.29 0.054+0.039 2.39+3.66 3.72+0.83 0.49+0.14 0.77+0.22
11 32.3+14.47  50.0+5.00 19.19+7.75 5.21+2.11 10.31+6.58 1.18+0.70 1.50+0.48 0.403+0.14 0.030+0.011 2.06+2.40 3.22+0.53 0.38+0.06 0.73+0.19
12 23.5+3.04 2.0+2.64 11.90+7.15 3.19+1.30 6.63+6.58 0.83+0.24 0.21+0.30 0..047+0.06 0.061+0.057 1.20+2.06 2.27+0.37 0.35+0.08 0.59+0.10
13 24.3+0.58 11.7+10.07 24.50+8.62 6.67+2.28 11.49+5.60 1.49+0.67 0.97+0.83 0.222+0.19 0.065+0.047 2.35+3.85 2.74+0.19 0.40+0.07 0.64+0.14
14 26.0+£1.00 5.0+£2.00 24.09+8.16 6.45+2.07 5.51+1.58 1.30+0.19 0.52+0.42 0.140+0.11 0.081+0.052 1.95+3.05 3.38+0.10 0.53+0.12 0.67+0.11
mean 24.00+6.63 17.36+25.51 18.24+7.85 5.02+2.03 9.32+6.89 1.23+x0.55 0.80+0.76 0.175+0.17 0.060+0.057 2.27+2.55 2.64+0.66 0.42+0.08 0.66+0.14
LSD  10.26 35.57 10.45 2.75 8.87 0.79 1.05 0.213 0.079 371 0.86 0.13 0.25
%CV. 25.47 122.10 34.13 32.66 56.70 38.28 78.23 72.46 79.05 97.43 19.44 18.74 22.91

wanenvig - Trl = Control. Tr2 = wsiin, Tr3 = ndsusadaissucrose-peptone lufagmmzstady sas1 10* cellsiuda, Trd = indsuadalssucrose-peptone lufagminzsiady §as

10° cells/wda, Tr5 = indsursaaaissucrose-peptone luiaawivziiadu 8as1 10° cells/usda, Tré= indeuiaadeskimmed milk luiaawivgiiadusns 10* cellsiuda, Tr7 = ndou

wraaade skimmed milk Tudagwinziany 9as 10° cells/mda, Tr8= indsuwasdie skimmed milk Tuagnimeiiady ons 10° cells/usaa, Tro= indeLIraAA8SUCrose-peptone Tu

Fagwmzuthaiu a1 10% cells/uaa, Tr10 = indouaaalssucrose-peptone Tufagmmzudlaiu a1 10° cells/wda, Trll = ndousadalssucrose-peptone Tufagumzuilaiu saa

10° cells/usdia, Tr12= indeuaseutlailon Tusagumzuilaiu sas 10*cellsimda, Tr13 = indeuwaddouiladlon luaguimzuiluiusas 10°cellsiuda, Trl4 = waoumaaaaouils

| @ @ @ <}
ilon TuFagumentlaiu §a1 10°%cells/maa
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v
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o 091 @ 9 9 ) = LY @ d A ] a A 9 9 a a o A o
M9 43 uruduaziminuiivesauduviaosinga WU‘ELGUENGI,WN 1 ﬂWﬂfﬂi‘ﬂﬂﬁ@Uﬂﬁ%ﬁ‘ﬂ‘ﬁﬂTWﬂTﬁlﬂﬂﬁiNﬂllLlﬂ$ﬂWiL%iﬂJ!ﬁUIﬁﬂlﬂﬁﬂﬁlﬁa@\W]ﬂ

aanuiFolni 1 lunlaineass szoz V4 ndamsign (szozeonaen)

Tr uu.duaa UL A Sy wiluaa YRTIVT UW.5INAA UU.TINUHA pmoleC,H,/hr/du
1 15.22+49.22 3.40+2.17 4,17+8.28 0.048+0.08 0.024+0.038 3.44+1.33 0.71+0.32 0.350.56
2 32.98+16.51 7.24+3.55 53.33+31.13 1.987+1.86 0.514+0.210 6.77+2.84 1.36%0.71 4,18+0.58
3 24.51+5.22 5.72+1.14 31.67+18.02 1.008+0.74 0.371+0.253 5.95+1.17 1.23+0.18 4.31+2.33
4 23.87+21.90 5.12+4.60 30.67+53.34 0.302+0.43 0.102+0.134 5.41+3.15 1.04+0.67 1.64+2.31
5 23.47+12.31 4,73+2.36 39.00+29.55 1.138+1.11 0.411+0.398 6.11+2.85 0.92+0.41 2.84+2.02
6 21.02+12.67 4.81+2.55 14.17+7.83 0.493+0.44 0.214+0.176 4,96+2.53 0.97+0.48 2.52+2.29

mean 23.51+14.02 5.17+2.96 28.83+31.60 0.830+1.11 0.272+0.276 7.20+2.50 1.04+0.51 2.6412.22

LSD 15.01 3.10 33.88 1.193 0.279 6.59 0.50 2.30

%CV. 53.69 50.39 98.83 120.96 86.10 76.98 40.92 73.34

wineng © Trl = lildiie lilddlelulasiou (Control) Tr2= siude'ls Imilonnnansiindasuugii Tr3=vude'ls Imilon ndoumadaissucrose-peptone Tuiaguinz Talcum das1 10° wadse
wia TRA=vude'ls Tsiey ndoumadaie skimmed milk lufagwivz Talcum das1 10° wadaomwda Tr5=wu¥e'ls Imilen indouiwadaissucrose-peptone Tufaguinzuilaiu a1 10° wadse

k4
wia Tré=vude'ls Tsndey ndeumadaentlailon lufaawmzuilaiusai 10° waddoman
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a g; v 9 Y g/ o < Y o = LY v Jda ] S A o A LY o Ida [l
15190 44 UHUDAULNN, umumuamamua’;mamv]ﬂaﬂ wu‘qwaﬂwu 1u§$8$Lﬂ‘]JLﬂEJ’Jﬂ’JL1’Taﬂ\1Nﬂﬁﬂwuﬁl%ﬂﬁiﬁm 1 GLHLL‘]JE’NVI@Q@Q

Tr uuwduntakg)  wwadamda(g)  uwuiel00waa(g) Au wda
%N %P %K %N %P %K
1 1.27+0.44 403.50+157.91 18.67+2.23 2.22+40.33 0.57+0.04 1.92+0.32 7.07+0.14 0.65+0.08 2.01+0.04
2 1.20+0.30 417.13+£80.57 20.56+0.48 2.24+0.14 0.37+0.05 1.67+0.01 7.34+0.21 0.68+0.05 2.27+0.58
3 1.27+£0.25 432.60£47.72 19.94+0.54 2.05x0.19 0.45+£0.14 2.13+0.52 7.33x0.20 0.67x0.06 1.92+0.08
4 1.22+0.36 455.87+271.60 18.59+3.69 2.19+0.38 0.54+0.12 2.06£0.22 6.99+0.23 0.65+0.03 1.99%+0.14
5 1.12+0.33 393.73+£226.65 17.81+4.78 2.27+0.28 0.59+0.21 2.10+0.46 7.12+0.40 0.65+0.05 2.01+0.13
6 1.28+0.33 448.10£76.03 20.40£2.84 2.12+0.10 0.45+0.10 2.06£0.34 7.34+0.23 0.68+0.06 1.94+0.04
mean 1.23+£0.29 425.09+£141.10 19.33+2.65 2.18+£0.23 0.50£0.13 1.99+0.34 7.20£0.26 0.66x0.05 2.02+0.24
LSD 0.25 223.06 4.87 0.41 0.18 0.54 0.46 0.07 0.46
%CV. 11.28 28.84 13.84 10.44 19.54 14.84 3.54 5.71 12.46

vinevig - Trl = hildie Lilddlelulasiou (Control) Tr2= wade'ls Ismbeunnmsiindasuzii Trd=siuae 15 Imilow indeuwaddissucrose-peptone Tuiaguive Talcum §as1 10° wadee
wia TRA=vue s Tandey ndoumsadals skimmed milk luiaawiviz Talcum sas1 10° waddomaa Tro=wude'ls Imilon indouimaadiesucrose-peptone Tusaguinzuilaiu a1 10° wadde

& o & ¢ o o o s
waa Tre=u¥e'ls Tailow indevmadarouilaiilon lufagumzuilaiudas 10° maddowdn
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