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Abstract

The utilization of phosphate solubilizing microorganism under organic longan
production in the northern region was studied at site experiment of farmers, community of organic
longan group in Doi Saket and San Patong district, Chiang Mai during October 2011-October 2012.
Soil rhizosphere samples were collected for microbial population on efficiency P solubilizing. The
result found bacteria 31 Isolates, fungi 47 Isolates and Actinomycete 6 Isolates. Bacteria Isotate
BO1 and B04 were selected as high efficiency of phosphate solubilizing microorganism from
widely in clear zone at 4.72 and 5.83 cm and releasing concentration of phosphorus in both
medium at 446 and 632 mg kg-1,respectively. Both of bacteria were extended to 1 x 10’ cell/ml for
inoculation under longan canopies with randomized complete block design, 3 replicates. Six
treatments were assigned: 1) control (C), 2) rock phosphate at the rate of 30 kg rai-1 (RP), 3)
Bacteria Isolate BO1, 4) RP + Bacteria Isolate BO1, 5) Bacteria Isolate BO4 and 6) RP+ Bacteria
Isolate B0O4. This experiment found that soil fertility under longan canopies at Doi Saket site lower
that San Patong site with low in pH. Moreover, the result showed that percent of organic matter,
and total phosphorus were not responded in the utilization of phosphate solubilizing microorganism
at Doi Saket site experiment. However, at Doi saket, only available phosphorus in top and sub soil
was increased after treated RP + bacteria 01 and 04. In addition, applied bacteria isolate BO1 and
B04 caused the contents of nitrogen, phosphorus and potassium in non-bearing branches and
bearing branches leave samples higher than control and applied only rock phosphate. The contents
of nitrogen phosphorus and potassium in rind, seed and pomace were similar increased by applied

bacteria isolate BO1 and B04. Interestingly, application bacteria isolate BO1 and B04 under longan



canopy provided the highest of %Brix in longan juice but not significant in the parameter of fruit-

size, seed dry weight, pomace fresh weight, peel dry weight and juice.

Key words: Phosphate, Microorganism, Organic longan
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ANVUPATUANYTAVDIAY ANUUAINHAIINNFIN M TUTSUVUNA tazWuFanadenl
= 1 a = (% a = d' Y = 1% a 1 9 =
NAUAUGANYATITNHIA IABNTZUUNIFIANS HFINGINATIAANUFTTNA T lFasiall

@ L4

A A Ay y I @ = o a 9 9 J
?NLﬂ§1$ﬂﬁﬁ@ﬁﬂﬂqﬂNTﬂTﬂﬂ15ﬂﬂﬁﬂwu'§ﬂﬁﬁN i'JlliNﬂ1§u’]ﬂv3J‘]jﬂJUﬂJuV]ﬂ'JU'lu3J'lﬁlcﬁﬂ351&]6151!
9 = a A Aa a oA 9 Y a oa [ -4 A A
A8 ‘ﬂNfﬂﬁWaﬁw%ﬂuﬂﬁﬂﬂqﬂNWW'ﬁpu @@Qﬂﬂﬂ@lﬂ’lmﬂaﬂmm“ﬂ 9 Usens T%meﬂmiga@ﬂ
dy A @ A o J @ a @ @ A <] A @ @
WHUN TNUAHIANTT NITLADNNUT ﬂ']ﬁﬂﬁ‘llﬂ?\?ﬂu N13IANITAAINY NITENULNYI NITIANITHEAN

< ! S o 1 a
ﬂ’lﬁlﬂﬂlﬁﬂﬁllﬁgﬂWﬂﬂUﬁﬂ‘HW ﬂ’lﬁﬂluaﬁllﬁgﬂWﬁllﬂﬁgﬂ (Plotto and Nariso, 2006; AINITINIT

INYAT, 2543)

a N d ] a
MAIFINHATOUNIINHIIVIA
1IN NUNIATTIUTUAUNBATUAZDINITUHIIA (UNDY.) NILNTIUNBATIAL
J Y Yo a A Y A 1 a2 A o Yo
annsal IAMMUANIAS TIUINEATOUNI S LN UIrATUEeT) w.a. 2545 uag lamvuaag
1% A ] s P da! A Y (2 a ~ J
A315U309NNU¥091 “Organic Thailand” UMND 1H 1 UNITTUIDINIATFIUINBATOUNTIUDY
4 a 4 @ a a IR 9 1 Aa
Uszme'lne e liinalszaunmsninsnssuseamsnaanEasauns ssutiui1 Ininsnan
Y Y o &I 1 A a
NUMINBATVRIUTZNA NIENTAUNBATHAZAVNIDL a1 uTnTan1511T09n1THAR A UM
a 4 [ o @ a 1 a
INYATOUNTE (YUY, 2550) IABWANATT A 1HNNULIAT TIUAUALNBATLAZDIITUHIHIA (U
A o 9 ~ v a Y I a A A o
o%) Is1uranazriinnlunmssusesnisnan ity ldauniasgrumnsassunidniimua
A J 9 v W 1%

UoNNINESUAATEUMAUMI IUAHINATTIUNEATOUVE GLa) tazdisuAareu Tum iy

M3 IUATUMITUTOITZUUMIHAAUDMIURUANMIINEATNA GAP, GMP 11ag HACCP 9nang
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J ax Aav
Qﬂﬂﬁm!!a$35ﬂ1§3‘ﬂﬂ

a A J

4 { a
Anwnis gl Tesiangaunidnanuisnazarenemla ldnioldnisnaa
o a = dy A A o =< &y A A g Aa 1
aleduvizdluniuiamamilonounu Tasrhimsan luiiuiveunyasnsiiluamnnvesngu
° Aa ~ o A A = ° Aa A J o I ° o
arledunisamamile Tasimondnu Tunasd ledunid suneassaziia nazduneduihaoq

o o 1 o 1 <
ﬁ]\?ﬂ')ﬂ!,%flﬁalﬁll 221N INITNAADN “lumuﬁ@uglmﬂu 2554 — aa1Au 2555 Wuszeznan 1

1

HAUMINAADINAZMITUNINAADY

o v A o a A o 1 o a A J
mmssausavmazaadonulaunyasnsar ledunsennngudar ledunse
A o s 1 A ) A Iya
maitle Tagdumuaitazioniszinnvounsasnsvinngumomaaud ledlsduvloavialy
) a s A a AN a °
utlasdr lepunie mednu Sz msnszaneuesgaunsondesoamalumlanaadle
a A a3 (% (] a a = o A ] a A J dy tg ) [
auvise TaanDAI0819AULTAIINNS(E 10) 1101 HENAUNT IUUDIMITIABUTD d 11T
IS U= dy 3’/ o dy a A A dy 9 dy dy
HUANGEAFDI1 MINHUWIIAUNIINA T naz e dNaIl0IAUDUBINIT 1AL 1D
- 4 g B s y 4
M5V Katznelson and Boss (1959) 1MBINUIIUIIMFBIALINUAAIANNNINGYB e (WD
9
ilinaaeuilsz@nsninvuae il
= a A a A A A Y a o
Anw1szansnimvesgaunsenaaaen lanemsazareiurodma Taeii
¥ a PRI 1 . . ST y
iyogaunson laundeslue1n1s1mag Pikovskaya’s medium (Woinlsu1mnisianildos
4 a 4 o F A 4 a 4
Wodnladenioseilnlas v latiwes tazhinsnadoulszansnwveseaunidazaie
1 a a o a J
Woaadomswsgal Tnvesd leounsd
ud"qdm'szadwi'adal o X Yy 9 g
Wnregaunson lawwaailuiauiegauns e lugihiviemanduduaise1mis
= a E o .
1127 Nutrint Bord TagN/Su1asgaunsgn 1x10” 111n13219umUNIINAQD Y Randomized
9
Complete Block Design (RCBD) NMN13NAa83 3 41 (Replication) Tagr1adsunsnaaeeld 6
[ =
M3 AD
o w { 1 [ ] [ ¥ a 4
asun 1 hiladlendilildiyegaunsd
a5un 2 lanuoaaludasi 30 nn/ls
[ d' 1 dy d' (% A Aaa 9y
fM3un 3 laien 1 Tuvnsi 500 Nadans/ 6 M3 19uAs (A1)
[ A J d" A [ a Aaa 9 1A
M3un 4 Tendwen 1 ludnsn 500 Nadaas/ 6 MIuNAs @AW+ Tanu
Womaludas 30 nn./ls

[ d' 1 dy d' (% A Aaa Y
M5un 5 lewedn 2 Tuonst 500 VA[ANT/ 6 AT IUNAT (AU)
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o A J dy A [ a Aaa 9 1A
#f13UN 6 lawo® 2 Tuons 500 HAAANT/ 6 MTIUNAT (AU) + lawiu

Woalaludasi 30 nn./lg
Y 1 a Yy
MsHudIREanazMs NI IZHIToNa

< @ [ a
2.1 MINUAIDEIAY
< o [l a gJJ [ a o @ v < a H
NUAIDE1NAY 2 AT AB ABUMTAUAITUAITNAADUALHAUNUNANAA N
[ a a3 @ ] a 1 o [ %
FTAUAIWAN 0-15 118z 15 - 30 1wudAmas leamnualeganlansaud le vhldudslasia1d
NI (air - dried) ua231 1JUA LAZANUAZUATITOUAUVLIA 0.5 UAS 2 HADIUAT
< % 1 A
2.2 MINUAIBEIINY
< @ (] o <3 % [l ~ 1
NUA981911 Tagninisinualoe1alun 3 uay 4 luszezneusenasn uag
a ) o Y Y sol 9 E) Y Y ao’ o A g’/ 1 o
szozaana M lua lenndudreiinazoin udrreanldiazeiadlsiinaudnase nouii

a =

¥ Y A & 3 L ¥ a A
@mmﬂu@aqumﬁgm 70 DaF s ATUE 1U1a0 48 GIf’JIlN mﬂuum'lﬂmﬁlwazmﬂca INBNIT
a 4 1 Y 1
'Jl‘ﬂﬁ1$ﬁﬂ11ﬁu1m‘ﬁ'}ﬁl®1ﬁ1iﬂ1\1@] llﬂl!,ﬂ N, P uag K
<3 % ] o a 4 9 = 9 o 1
msmUmaEmwam"lfflumiamﬁwwvmmummmzmuﬂmmw Iﬂﬂ“l/l"lﬂﬁﬁ:m

<3 1 %’ . X
30 an luiaaza (Replication)

a ¢a =
NITAUAINCHAUNNIAN

< I 1 a o a @ 1 %’ < Aa aa
anutunsauanvesay Tﬂﬂﬂmﬂu 10 NTUADUINAY 10 Haaaad(1:1) AU

)
v A A

Ttsuaangld s ui viensu 2 ase aded 3 aana’ld 15 wd udrialasldinseailoph
meter (Wayne,1980)

Vinaduniseing ludu (Soil organic mater) WM AT121 1A Walkley and
Black (1947)Tagdsaufifuazunsedouvinn 0.5 faawas $1uau 1 nfumasluvinwsy
YA 250 Haaans ANEITaza1e K,Cr,0. 10 Taaansuanuia lddnuuazay 1,80, wudu
20 fiadans na'l3 30 1d (ugganiu) duhindu 100 faddas neathodudinmes 3-4 vien
Tagi} O-phenantholinetif1s indicator 1&2 laIAsAR8 0.5 N Ferrous sulphate 9111/aenandid e
HuihaatuuaaiufindnSinasves Feso, M3 ierhunduaamaiiuins

YSualuTasiouludu Total Nitrogen ¥11015808/20619A U TagITv09
Kjeldahl Method 1A Potassium Sulphate-catalyst mixture g Oﬁlhflli'\iﬂg] nse1 agldlu

(3

Y o @ ] A~ ] A a ) Y = Aa [l Aa
HNADALNITIHIVIDINUAIDYWNY (A UNTA H,SO, [uvU LLﬁ'Jﬂ@ﬂﬁﬁ']ﬂﬂ@ﬂ!ﬁ{]ﬂllﬂﬂﬁilﬂu
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= 9 < g}J o < v Y A A
400 peAusaFed dna1dseuia 3-5 ¥ Tue 91nUwININaY Tagnisaunisuen Tuieh
9
a o [ 4
Havu udi ) lawmsadie 0.05 N HCL (uadnual, 2548)
=Y [} gﬂ o 1 (% 1 a 9
UTunaoanesansviua (Total phosphorous) ¥N1seosA0819AU Tae ]l
A5M3 (wet digestion method) A8 1788190 1 NTN AN Mix acid (HNO, : HCIO,) 6:1 $117U
15 Haaans 1§2¥1N15808UU Hot plate NgmHnl 80-150 °C yuNTZNIAI061UAAA TUYIIYU
[ g‘./ Qy Yq Y o [ <3 = o o a Y Y Aa aa g}./ o
naannuund I3 liareg1udu 3hnseanazlsulsuas 1414 25 Jadans anuuiin
#1981990 1AW A8 ascorbic acid PIWITAITVDI Watanabe and Olsen (1962) 113239
PunaeareSadionios spectrophotometer
YSualeanleSananala (Extractable phosphorous) 1ag3% Brayll ¥4620814
a o o U an J v v ¥ o a aa a ya A
Autiin 2.5 n3u ldluvaeasuailaeg ananleiien Brayll 311U 25 Haaans Uarhlviasa
[] A o 9 A any I Ya 9 A @ = ’o} a
a1 WH Huduasousuaid liauanazney 1dinsedasazaien e llwanndinku
UATNTNAIY ascorbic acid M1UITNI1TUDI Watanabe and Olsen (1962) #d13a1f5uauneanesa
CREIGERR spectrophotometer
YSana Tnunendeuiana 1@ (Extractable potassium) anaae819au 5 n5y 1a
an 4 [ o A aa a Aa A
lunasauaiag anadiea1sazale 1 N NH,0Ac, pH 7 $1u2u 25 iaaans Uachliiaga

[~ o 4 an o a { 1 1
wenilunal 30 Wi eI usuaNIF M auanaznou nTod3dTazalen la leuniaie

IATD9 Atomic Absorption Spectrophotometer (AAS) (Wayne,1980)

a ¢ A
NMITAIATISUHNY

Pimnalulasau Taemsdosaiedalunaznad lo An35msvo4 Jackson (1967)
9 v
Aen39 H,S0, A1 nasnniudsinimsnaunifsuna Tulasou
v v 9
a19819 U2 QAN (Dry ashing) NRaINYI 550°C 11121 6 — 8 H2T1a 1INUY
a ’é < [ [l A Aaa <
AUATHEN (HCL 2 N : dnau Tugasidiu 15: 15 Jadans) N509a20052AIBNT09 1N
Y & a s o
msazae 13 luviadaon e ldlun153ns1zHn1 P, K, Ca, Mg, Fe, Cu, Mn and Zn (1417591,
2527)
Fnaearesa tharsazaren laninmsmaiedislu nazwavesdrleTasga
3 a Aaa F 1 dy Y A A Aa ' A
MNVIAFADN 5 Hadans(e199zdeen i IalunsaiNyNl P g 151 019929A 1 W30 2
iadany) laaeldluvindSud3uas vuia 25 TadansiAn Mixed Reagent 5 5iaaans luvia
a ¥ v = ¥ 4 ' !
Tquasndard seldasy 20 wiil vnduliulsuiasdreiiinau s1ua1d101A309

Spectrophotometer
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B Tnmaden thasazaen 1§0nnsnsesdiesandsninmsmndied
Tunaznavesdrle (Dry Ashing) liwrar Tnumen@eon 9100158 1uA18201A% 09 Atomic
Absorption Spectrophotometer (11256 ‘LI, 2527)

Uinavesveadaiiazae Idamua (Total soluble solids, TSS) Fodawadlud
I¢azqnuendauiiionls ualiazBuadaemieaiiunauenns (lender) ndansosrunsza
N384 No. 93 a5 Tss Tuansazaeiinses'|Ra6 Hand refractometer

insavesnad lesnunsousninia l§Tas1dadnsainesiielunisfagesaly

° [ ] 4 o
duniadurgudnalveInas lo

a 4 aa
NITAUAIITHINANINTDA

a L4 aa
M15A3121ANUA)51597UN19aDA (Analysis of Variance) MULHLNITNAAD
[ < (] 4 N 5 4
nuvguaslundenadrsauysal (Randomized Complete Block Design, RCBD) on1A1X
uanannulunnadavehmsnisuieuanuuana19uenmag 1agI59AnguUeaINAa0d

(Least significant difference, LSD)
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HaN15398

v A =® &’
NIAALAaNUASANHUYO

) 1 A o o dy A o v A ] '
ﬁ]"lﬂﬂﬁﬁﬁ’)ﬁ]ﬂqulﬂyﬁiﬂi‘ﬂﬂﬂﬂﬁﬂ@jﬂﬁ?nlﬂcluﬁmwuﬂ%QW’J@L‘])’%NGI,?TII WU

v A ya A g U 9 [ v A 9 1
ENllﬂﬁiﬂfﬂuﬂ@ﬁﬁ/\lGILWE’JL”]JulmﬁﬁﬁTﬁ]@T‘Hﬁu@ﬂNWﬂ Tagaruunnyasnsiniauilan

Y+ a A +| o A ] ) Iy A ~ 9 [B-)]
mslgiepunigluzilvesijeminuseijensniiszmInilsunasigemisnasuaiueguad

9

e, @ ° a 4 1 1o 1 ° ° o
Iﬂflﬂﬁ\iﬁﬁ'lﬂ'lﬁﬂﬂﬂ!a@ﬂﬁ']ua’]vlfl@uﬂdﬁﬂﬁ]?ﬂﬂqulﬂ‘ﬂ@]ﬁﬂﬁllﬂ@nﬂ']'] 6 DUADUINININIG

v A ,i' a A A ] [ ,i' A A o
ﬂﬂm@ﬂ!%’@ﬂqaLl‘VI'iEJVIJJﬂNiJﬁ’”IiJﬁE]Gluﬂﬁﬂ@ﬂﬁﬁ"lﬂﬂ@ﬁlﬂ@l IﬂEJLL”]NL‘]J‘I!LGJ)"EJLL‘]JFIVIL'EEJ%THJM 31
Y
A o

Isolates (BO1-B31) 1%®3191UIU 47 Isolates HazUenaA 1UEFN 11UIU 6 Isolates Lﬁﬂﬁ?ﬂﬁﬁﬂ‘hﬂ

a A Li' [ = [ a = - | A A Y
YseanTnmvoure IaginanyazaasouuedIa Tall WUNFAUNIINGUUVANT 8111 LU
a a 1 1 1 dy a v A d' [ A
Useansnmmmsdesroanagannguiresazuenn IuNedn (913130 1) lasnisaaiasn

g’J dy 1 S A = Y 9 A A
asaunuIwuanizelalall Bol uay Bo4 1#A1 Clear zone NINNGAAD 4.72 1Ay 5.83

EFUAINAT AINEIAL

= a A dA A a a ' 1 <
MINN 1 Naﬂ'lﬁﬂﬂﬁ’f)‘]JWWﬁau‘ﬂiﬂﬂﬂﬂigﬁﬂ‘ﬁﬂ'lw%@ﬂ"lﬁﬂ@ﬂﬁﬁWﬂW@ﬁlﬂﬁiuﬂTﬁTilﬂN

v
nuaie clear zone !‘ﬁ@i 1 clear zone l!@ﬂmuﬁﬂ"?ﬁﬂ clear zone
Bl 472 F1 1.53 Al 2.64
B2 1.78 F2 0.00 A2 1.00
B3 4.09 F3 1.33 A3 2.56
B4 5.83 F4 2.31 A4 1.00
B5 2.70 F5 3.17 A5 1.00
B6 1.79 F6 3.08 A6 2.88
B7 0.67 F7 0.47
B8 1.67 F8 430
B9 1.95 F9 3.44
B10 0.00 F10 0.00
B11 2.87 F11 2.58
BI12 2.99 F12 3.05
B13 1.64 F13 4.44
Bl4 0.78 Fl4 0.00

B15 2.57 F15 2.56
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I A

d‘ a = a A J ] < v
139N 1 NaﬂTﬁ‘V]ﬂﬁﬂ‘Uﬁ”Ifl;ﬁu‘VlﬁEJ‘VIlI‘]J'i%ﬁ‘WTJﬂWW@]@ﬂTﬁﬂ@ﬂﬁﬁTﬂW@ﬁlV\lﬂiH@?ﬂ?illﬂN (919)

7
nuaiise clear zone v’ﬁas 1 clear zone uaﬂﬁiuﬁﬂ«?a clear zone
B16 0.00 F16 1.92
B17 450 F17 3.58
B18 1.00 F18 2.14
B19 1.70 F19 2.79
B20 1.00 F20 2.89
B21 2.00 F21 2.04
B22 1.76 F22 2.23
B23 2.54 F23 2.02
B24 4.00 F24 1.00
B25 1.70 F25 1.57
B26 1.00 F26 1.00
B27 3.18 F27 2.95
B28 1.59 F28 1.00
B29 2.00 F29 433
B30 1.00 F30 1.00
B31 2.38 F31 2.88
F32 1.00
F33 2.80
F34 1.00
F35 4.09
F36 1.75
F37 1.00
F38 1.00
F39 1.00
F40 1.00
F41 1.30
F42 1.00
F43 1.00
F44 2.05
F45 1.00
F46 1.00

F47 1.00
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namsnagevdszansmumstesaamenemvaluermsivad

[ A AAa Aa 9 a A o
nnNsAaenuUANTenluu TaInmsinaseulamnnngasuiu 5
d’ ) [ U =Y 2 ad A d‘ g‘; 2

Isolates 910 31 Isolates 1@ 1IaA 15 maoareialasITganauaauuaIsINNIIA
Uszansnnlumsinaissevlaluszezinan 3, 5 1ag7 74 WuNLUANIS 8 Tsolate BO1 S w1
Woaosalueimsmalognszan 446, 232 uaz 171 mg kg Mwa1ay uaz Bo4 Hil5um
] -1 o w A A g)./ Y
Woawosalueo1risivman 632, 434 ag 197 mg kg AINE1AY TaauuANSoNIaed Isolate b

a

sunaneaesaluemisviadgandi Isolate 919 odNisd 1Ay (P<0.05) Yz in13ina

@

{ 1~ 1 ] v o
wsoulaveslnlatlifeavewuniiise solate Bo4 n11auazi3n91 Isolate BO1 pg19iitiod Ay

Tagdanar linnuninwesassonlagengaluszes 7 u Tnwndeedn 5.2 wuduns

(15199 2)

M5199 2 wamsnageulszanininmsdesaaenemalueirismvan

P (mgkg') Colony
Treatment
3 day 5 day 7 day 3 day 5 day 7 day
Control 88" 61° 34° 0° 0° 0°
Isolate BO1 446" 232" 171° 2N 3.3° 43°
Isolate BO3 183° 175° 150° 1.0° 1.4° 1.9°
Isolate B04 632" 434 197° 3. 14 3.9° 52°
Isolate B17 232° 79° 51° 1.1 1.9° 2.4°
Isolate B24 190° 91° 56° 1.3° 2.0° 2.5°
Grand Mean 295 178 110 1.51 2.08 2.73
CV (%) 16.04 11.72 7.45 9.64 6.50 3.77
F-test . . « « « «

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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AMaNAYRIAUNOUMINARDY

A a 0 o a ¢ o
qmaunmmamﬁmmﬂuﬁaummiﬂﬂammnmuaﬂﬂauﬂ%ﬂ Gl‘l—!ﬁlﬂf’]“ﬂf’)ﬂﬂﬂﬁ%!ﬁﬂ

A A o A

1nnsane1lszaninimvesgaunidnaadon laneonisazareiurleadla

< o [l Aa ' % ] I o a {
TaguHUMIINUA20619AUNDUNITNAADY FuteamiuasseaunIuan Aeauuun
FTAUAMWAN 0-15 AW, uazAUaNTZAUANNEN 15-30 . iNoAnMIAMANLTANIuAT Y0 AU
' o o a A Jd o ] A I 1 A
AouhMInAaeIINd I lodunsd lvaduneassazina nuniannuiunsa-arunae

= 2 a o = I 1 A Aa o 1 = 3
9g1 5.99 FIAUTTAVVUNAINNNAUNTA-A19DEN 5.70 Vs NAUITzAVANNMANNTUNIA-
[ 1A a = (% a ) ) < 1 [ s
A1egh 6.28 Sunadursedagluausinaud laluwasuneaseazinanuitoglumnusin
[ 9 =W d' n:; d' [ = = a = [ ld'
ADUVNGINAURAEDYN 3.5% laaNszAUANAN 0-15 . WUTINUIUNTETNDEN 4.5% LAy
d' [ = S A a ~ [ ld' =3 a 1
Nszaun1uan 15-30 sy, JSuudunisiagoghn 2.5% USualulasmuludunounis
a % A é S A 1A (% 1 a (% 1 =Y
NAa0dluAUIZAVDUAD 0.85%N FINUTmganNauszavald luauszavuaialsua
{ o A g /9 a o -
TuTnsauiies 0.28%N vaiznfSunaveareSandulse lomiluauseauunas 5.0 meP k'
a ore—] 1A -1k N a A = 1A
oz TuAuIZAYA1908N 2.1 mgP kg drufSuaneanefaniualuaulinunfgedn 410 mgp
Y 4 v
ke TagluduszauvuifSunaeaneianimualuduegn 437 mgP ke YULNAUIZAVE1D
FJ [

PSunaueaeianivuane 383 mgP kg’ YSuna Tnunmdounanala luauneunsnaass
wuluausgavuuidsua InanmdGouno 303 mgk kg’ dauauszAva1NtUsuiw

Tnunadeuiana lane 199 meK kg (215199 3)

d‘ 9 rd a A oA [ A a
AN 3 NaéummialsvﬂiﬂmmmﬂﬂqaumEmﬁmTiaazmﬂﬂ@ﬁtﬂmeﬂmﬁuummﬂumd

1 o d
Uszms neumsnaaes luvasunonosdzina

o Organic Available Extractable
EHA)L Nitrogen Total P
~ pH matter P K
ANNan -
(%) (mgkg )
0-15 cm. 5.70 4.5 0.85 5.0 437 303
15-30 cm. 6.28 2.5 0.28 2.1 383 199

Grand Mean 5.99 35 0.57 3.6 410 251
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A a o o a d o Y]
paaaiamanivesdunouinmsnaasnnaIud ledunss luvaduneduihaes
A a 1 o o a 4

msAnynaauanualivesauneuiminaassndIud ledunsd lua
o [ 1 o 3 Y [ a { 1% [ [
dunadunod TagymM s UAIBE1IAUNTZAUANNAN 0-15%1. 1AL 15-30 F1. WUNLAIAN
I [ ~ A =R a 1% =l a3 [ A Aa @ ] =\
Wunsa-mumdeegh 7.01 FaauszAUDUNMANUTUNIA-A190EN 6.92 Yz NANTZAUA1NT
[ I 1 A a = [ a 1 [ I 9 'o s ~ [
Mmanuiunsa-a1veghn 7.10 Psmadunseing Tuaunudieglunuyindoudemiaunager
d' d' uJ = =} a = [ ld' d' [% =<
1 1.48% TagNszaunuan 0-15 sy, NUSNuoUNTIIN0EgN 2.26% HagNszaunuan 15-

]
=

= a = % =) a 1 ) %

30 . WfSuaRunseingedh 0.70% Usalulasnuluduneunisnasedluauszauuuy

A d[ =\ 1 [ 1 a [ 1 =3 ~

A9 0.11%N Faifsmagenanauszauan luauszauanuulsum luTasouiio 0.04%N
{ @ < EL a Y 1A - a o 1 [l

yauznfsmnaveanesamiluilss Tesiluaus zauuuegh 146 mgP kg wazluauszavaiog

] ) v v

133 mgP kg d@rmfSuanearesanivualuauiinundoodn 386 mgP kg lasluau

(2 IS (2 g}./ a A -1 Aa (2 1 IS
szavuuldsmadearesanivivalufuedn 484 meP kg vmznauszAUa1IUU U@
Y [

WoaneSanivinane 287 meP kg’ Yo Tnunadounanala luaunsumsnaassnuinluy

a [ = =) = L1 = a [ 1 = = d' [

AuszavuuNYsIna Inunadeune 151 mgK kg diuauseavaniysna lnmeagounana

1370 85 mgK kg (115197 4)

d' 9 J a A da [ A a
AN 4 Wa"’UﬂQﬂ']ﬁ61615‘1J§$Iflslﬂﬁ]']ﬂfgau‘ﬂﬁﬂ‘ﬂﬁ’]llTiﬂa31’1']ﬂW@ﬁlWﬁ@]@ﬂmﬁﬂJﬂ@ﬂlﬂﬂﬂuﬂ’N

1523 nounsnaaee s neauines

o Organic Available Extractable
3eAU Nitrogen Total P
~ pH matter P K
ANNan -
(%) (mg kg )
0-15 cm. 6.92 2.26 0.11 146 484 151
15-30 cm. 7.10 0.70 0.04 33 287 85

Grand Mean 7.01 1.48 0.08 90 386 118
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A a v o o a ¢ o
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Organic Available Extractable
Nitrogen Total P
Treatment pH matter P K
(%) (mgkg)
Top soil 0-15 cm.

Control 5.72 3.63 0.180 3.97 444 267
Rock Phosphate (RP) 5.39 3.86 0.193 8.07™ 554 247
Isolate BO1 5.53 4.26 0.213 747" 497 288
RP+ Isolate BO1 523 4.17 0.207 10.73" 501 291
Isolate BO4 5.45 3.24 0.163 5.20° 503 301
RP+ Isolate B04 5.54 4.03 0.200 14.97° 536 297
Grand Mean 5.48 3.86 0.193 8.4 506 282
CV (%) 3.44 11.86 11.66 21.89 12.02 7.56

F-test ns ns ns S ns ns

Sub soil 15-30 cm.
Control 6.08 280 0.113 0.80° 149° 174
Rock Phosphate (RP) ~ 6.08 2.23 0.110 1.87" 185% 173
Isolate BO1 5.91 2.28 0.113 » 337" 166
RP+ Isolate BO1 5.78 2.36 0.120 1.53" 405' 161
Isolate B04 6.00 2.42 0.120 1.47° 313" 182
RP+ Isolate B04 5.84 2.67 0.130 2.10° 275" 169
Grand Mean 5.95 2.37 0.118 1.50 277 171
CV (%) 2.79 13.42 12.94 16.78 20.49 13.73
F-test ns ns ns w% w% ns

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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Organic Available Extractable
Nitrogen Total P
Treatment pH matter P K
(%) (mgkg")
Top soil 0-15 cm.

Control 6.77" 231 0.117 133" 382° 128
Rock Phosphate (RP) ~ 7.12° 2.41 0.123 196" 811" 113
Isolate BO1 7.09" 2.16 0.107 165" 480" 123
RP+ Isolate BO1 7.05° 2.19 0.113 207" 786" 113
Isolate B04 6.94" 2.26 0.113 154" 440° 129
RP+ Isolate B04 7.09° 2.47 0.123 205" 877" 110
Grand Mean 7.01 2.30 0.116 177 629 119
CV (%) 1.06 8.20 8.56 11.83 14.56 8.51

F-test X2 ns ns e B3 ns

Sub soil 15-30 cm.
Control 7.06° 0.60 0.030 ) . 207° 58
Rock Phosphate (RP) ~ 7.28" 0.43 0.022 35" 344" 45
Isolate BO1 7.07° 0.69 0.035 28" 329" 44
RP+ Isolate BO1 7.14" 0.69 0.035 45 384° 51
Isolate B04 7.08° 0.73 0.036 27" 269™ 42
RP+ Isolate B04 7.18" 0.74 0.037 42" 353" 56
Grand Mean 7.14 0.65 0.033 33 314 49
CV (%) 0.83 22.56 21.21 19.27 11.84 23.27
F-test wx ns ns wx wx ns

HUNWLA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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° A 1A o <3
ludh leveanslufana sunoaseazing

N P K
Treatment
(%)

Control 0.82 0.35 0.84
Rock Phosphate (RP) 0.84 0.36 0.86
Isolate BO1 0.89 0.37 0.81
RP+ Isolate BO1 0.93 0.40 0.88
Isolate B0O4 0.90 0.38 0.87
RP+ Isolate B04 0.92 0.41 0.89
Grand Mean 0.88 0.38 0.86
CV (%) 13.20 23.04 18.21

F-test ns ns ns

HU10LYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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N P K
Treatment
(%)

Control 1.57 0.24 0.79
Rock Phosphate (RP) 1.62 0.26 0.93
Isolate BO1 1.78 0.23 0.91
RP+ Isolate BO1 1.82 0.28 0.98
Isolate B04 1.65 0.23 0.87
RP+ Isolate B04 1.81 0.27 0.96
Grand Mean 1.71 0.25 0.91
CV (%) 8.00 20.12 13.61

F-test ns ns ns

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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N P K
Treatment
(%)

Control 1.32 0.17 0.56
Rock Phosphate (RP) 1.56 0.21 0.67
Isolate BO1 1.36 0.32 0.56
RP+ Isolate BO1 1.64 0.36 0.67
Isolate B0O4 1.42 0.25 0.49
RP+ Isolate B04 1.57 0.26 0.53
Grand Mean 1.48 0.26 0.58
CV (%) 9.27 17.34 30.04

F-test ns ns ns

HU0LYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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N P K
Fruit Treatment
(%)
Control 1.00 0.15 2.24
Rock Phosphate (RP) 1.07 0.14 2.06
Isolate BO1 0.98 0.12 1.95
RP+ Isolate BO1 1.07 0.14 2.08
Rind Isolate BO4 0.89 0.15 2.27
RP+ Isolate B04 1.03 0.14 2.44
Grand Mean 1.01 0.14 2.17
CV (%) 13.63 12.33 9.96
F-test ns ns ns
Control 1.03 0.19 0.92
Rock Phosphate (RP) 1.10 0.21 0.97
Isolate BO1 1.08 0.18 0.98
RP+ Isolate BO1 1.20 0.19 1.00
Seed Isolate BO4 1.08 0.15 0.88
RP+ Isolate B0O4 ikl 0.17 0.95
Grand Mean 1.10 0.18 0.95
CV (%) 9.33 13.06 6.70
F-test ns ns ns
Control 0.97 0.12 1.03
Rock Phosphate (RP) 1.02 0.16 1.53
Isolate BO1 1.02 0.12 1.07
RP+ Isolate BO1 0.93 0.13 1.24
Pomace Isolate B04 0.92 0.12 1.28
RP+ Isolate B04 0.92 0.17 1.32
Grand Mean 0.96 0.14 1.25
CV (%) 9.84 31.81 16.02
F-test ns ns ns

HUNWLA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=0.05 and ns= Nonsignificant
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Treatment Total Soluble solid (% Brix)

Control 18.0
Rock Phosphate (RP) 17.8
Isolate BO1 16.8
RP+ Isolate BO1 19.1
Isolate B04 17.2
RP+ Isolate B04 19.0
Grand Mean 18.0

CV (%) 6.97

F-test ns

NUYLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01,

*=().05 and ns= Nonsignificant
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Size Total Seed (g) Pomace (g) mmf}a uu.ﬁﬂum Seed (g) Rind (g)
Treatment

(mm) Wet weight Wet weight  Dry weight (2) (2) Wet weight  Dry weight Wet weight  Dry weight
Control 233 8.8 5.3 0.09 0.66" 46 1.4 0.85" 1.9 0.83
Rock Phosphate (RP)  26.5 11.1 6.7 0.12 0.93" 5.8 1.3 0.82° 2.7 1.02
Isolate BO1 24.7 10.5 6.3 0.11 0.94° 5.4 1.5 0.87" 2.4 0.98
RP+ Isolate BO1 23.9 9.3 5.9 0.12 0.90" 5.0 1.3 0.81° 1.9 0.82
Isolate B04 24.5 10.2 6.5 0.13 1.04° 5.5 1 0.92" 2.1 0.91
RP+ Isolate B04 24.4 10.7 6.5 0.11 0.97" 55 1.5 0.97" 2.3 0.98

Grand Mean 24.6 10.1 6.2 0.11 091 53 1.4 0.87 2.2 0.92
CV (%) 4.68 9.25 9.94 15.09 13.09 10.97 8.86 5.82 14.53 12.09
F-test ns ns ns ns & ns ns * ns ns

HUNWLYA: Mean in the same column followed by different letters were different significantly by LSD **=0.01, *=0.05 and ns= Nonsignificant
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