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P . B. P
pumilus

fluorescence

41.27
66.93

fluorescence

65.67
48.73

47.87
38.60

30:1
40:1
A0 L s
Al
A0 L s
sLaY)

57.06 53.79

50.33 55.65

C:N=1.235
Rocks =1.235
Microbes = 1.512
C:N x Rocks x Microbes = 3.024

60.29

L.S.D(0.05)

L.S.D(0.05)
C:NxR=1.746

oIS« Rp

e&

Rp
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46.

56

55.74

61.

03

C:N x
Rocks

L.S.D(0.05)
C : N x Microbes
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B. pumilus
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fluorescence

A. niger

51.78

53.47
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57.83
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Microbes

L.S.D(0.05)
Rocks x
Microbes =
2.138
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fluorescence

A. niger
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79.28 caly ded Ji 30:1 CIN @y dysanll sl ae A niger_bi: -l
P PR
B AL g iliugdll ual) goig Aypanl) cliliadl A Co N Lpud 558 Jgaa
(Mo Slasusan) sedl) dlgd Al sl Llaiy)

o~ Rp ¢4 Rp

B. P. . B. P.
; A. niger :
pumilus | fluorescence pumilus | fluorescence
93.47 83.43 75.33 72.37 80.73
84.37 81.23 104.43 90.33 86.47

87.04 85.97

85.13 82.97 91.42

C:N = 1.504
Rocks =1.504
Microbes = 1.842
C: N x Rocks x Microbes = 3.683
L.S.D(0.05) oS Rp 2= Rp
C:N xR= 84.08 78.78
2.126 90.01 93.16
L.S.D(0.05) P.
C N X fluorescence C:Nx
Microbes = 82.92 82.08 79.28 Microbes
2.604 87.35 83.85 103.55

L.S.D(0.05) B. pumilus | o P. A. niger
Rocks x uorescence Rocks X

Microbes= 81.35 83.60 92.95 3 Microbes
2.604 88.92 82.33 89.88

el

L.S.D(0.05)

C:N x
Rocks

B. pumilus A. niger

A oS Al Adla) dad o Gl gaiy Sl jaall g o dalal Eb U
S e e 92,95 ialy ilyeSl) oS dad e e Jpanl 53 (gyina il
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B. P. B. P.
pumilus | fluorescence pumilus | fluorescence
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0.17 0.57 0.20 0.39
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0.21 0.44

C:N = 0.032
Rocks =0.032
Microbes =0.039
C:N x Rocks x Microbes = 0.079
L.S.D(0.05) o-lSe Rp 2= Rp
C:NxR= 0.40 0.21
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fluorescence C:Nx
0.24 0.41 0.27 Microbes
0.18 0.48 0.36
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Rocks x uorescence Rocks x

Microbes= 0.17 0.35 0.27 3 Microbes
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C:N x
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saall e liadlly 30:1 CINy 4 guaal) calaliall g JAlal dlabae die g jugl)
7.80 ungrnedl ) e 4Ly Ally P, fluorescence LSl quslilly cpul<all i gdl)
Al Sl aall L Glaally 30:1CIN ld 4ggiaall caldliall islh go) s A
el A sl (358 1385 9.90 ) Jusgynedl A0 i e iyl ) B pumilus Lyl
sLa¥) dllady ddbaall COLleall G ORI dlas Je Jy Jagongdl W3l a8
=l 8 Aleatisall

b Al g Sliasdl) dual) £oig dyguanl) cliliadl A Co N Lud A6 11 Jgaa
addl) Algs (_,A D lalral) clhaldl 10:1 Jaldiewal Joldil) da s ?5‘3 b gia

IS4 Rp ¢ Rp

B. P. B. P.
pumilus | fluorescence pumilus | fluorescence

7.96 7.80 9.90 8.00
8.10 8.13 8.06 8.13

8.00 8.35

8.50 8.01

C:N =0.218
Rocks =0.218
Microbes =0.267
C:N x Rocks x Microbes = 0.53
L.S.D(0.05) oIS Rp 2= Rp
C:N xR = 791 8.63
0.308 8.08 8.06
L.S.D(0.05) P.
C:N X fluorescence C:N x
Microbes= 8.93 7.90 7.98 Microbes
0.378 8.08 8.13 8.01

L.S.D(0.05) B. pumilus | ¢ P. A. niger
Rocks x uorescence Rocks X

Microbes = 8.98 8.06 8.00 3 Microbes
0.378 8.03 7.96 8.00

OasSis Byale Bysear dygemall salall Jai ] sy juel) b8l (i cun gim
SO il 58le e Bsear ) lagelly il Gasla Jie dilide dypne Galea

Wil (asla e elall ae 2y sy Aadal) e lal) Lalis 50l Jedy 05K 4

L.S.D(0.05)

C:N x
Rocks

B. pumilus

A. niger
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saaall 2 17.94 532,50 calys Hlal) slaw @l jaaall b 2 19.50 5 33.61 s
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Al Jae el il 3 AW g clelie o oball bl 8 disee (358
sl dpdall LSl Ji (e aolilly Jlaill dlgh s Caaliie (e IS5 19.83 533.925))a])
33.58 b @l bl Jase a1l Alls P fluorescence  Liss Wil B, pumilus
31.67 whall sl Jasa J8) &l Ly alily Jlail) dlgss Caaiia (30 JS1 2 19.17
AL niger yhd Jé e oty Jlaill sy caating (0 12 17.17
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o~ Rp ¢ Rp

P. . B. P.
fluorescence pumilus | fluorescence

36.00 33.33 31.67
30.67 36.33 36.00

32.50 33.61

33.92 33.58 31.67

C:N = 0.769
Rocks = 0.769
Microbes = 0.942
C:N x Rocks x Microbes = 1.884
L.S.D(0.05) oIS Rp 2= Rp
C:N xR = 33.78 32.00
1.088 31.22 35.22
P.
fluorescence C:Nx
33.67 33.83 31.17 Microbes
34.17 33.33 32.17

L.S.D(0.05) B. pumilus | o P. A. niger
Rocks x uorescence Rocks X

Microbes = 34.83 33.83 32.17 3 Microbes
1.332 33.00 33.33 31.17

L.S.D(0.05)

C:N x
Rocks

L.S.D(0.05) B. pumilus
C:N x Microbes
1.332 =

A. niger

G dsns sl Haall pois dysmall llad) & CIN g SW Jalsll el

35.22 Aall lawgdl) jaall 3 gyhall bl Jaee Jef aly 3 (glall el 3 dysine
sl o glall bl b Loy cbully Jlaall Llgy Caatie e JS3 2 21,78
gas Laagl WS ¢ aolilly Jlatl) dlgds canaiie (e JSU 3 19.67 533.78 GpaalSall ki sall
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) Gl gsig ygmall lilaall & CIN g AW JI0l (ohall plaall 8 4ygiea (398
oo gl Jlatl) dylesy Cuaiia (e JSU320.50 53417 gohall jlall Jae el &l
2B WS ¢ 40:1 CIN @il geanl) Slalaall 4 B. pumilus seusll Audall sl Jaé
) @bl il 8 dygine G 2B gaiy il aall g g Lol SN Jall)
Coaiia e JS12 21,00 534.83 Al Slisdll jaaall 8 (ghhall plaall Jaes Sl &b
2 18.67 533.00 =alis B. pumilus sandll Audall Lpsull Jid e aolill Jlal) dlgs
Sl sl Al 3 el Ol leds Chaaia o U
b Al egig liasdl) dall gaig Ayl cliliadl A Co N Lud L5l 13 Yo
(L Jgia A d) el Ll ‘_,A CBlaleal) laldd ohal) ladl)
o~ Rp ¢4 Rp
B. P. B. P.
pumilus | fluorescence pumilus | fluorescence

20.33 22.00 18.00 16.67
17.00 15.67 24.00 22.33

17.94 19.50

C:N &Slles

30:1

40:1
80 Lo i
Al
A L i
B

19.83 19.17 17.17

C:N= 0.903
Rocks = 0.903
Microbes =1.106
C:N x Rocks x Microbes = 2.212
o~ Rp ¢ Rp
19.67 17.22
16.22 21.78

L.S.D(0.05)

L.S.D(0.05)
C:NxR=
1.277

C:N x
Rocks

P.
fluorescence

19.33
19.00

B. pumilus A. niger

L.S.D(0.05)
C:Nx Microbes
1.564 =

C:Nx
Microbes

16.83
17.50

19.17
20.50

L.S.D(0.05) B. pumilus P

Rocks x
Microbes =
1.564

fluorescence

A. niger

21.00

19.50

18.00

18.67

18.83

16.33

Rocks x
Microbes

FlE pgip il Jaal g dysemal) Olilaal) 8 CIN e DG JR05)) el

b Al Slaul)l aall 8 gl Jame ol il 3 @l bl 8 dygieae (358
Jaill dledy Cauaina e e IS 2 24.005 36.33 40:1 C:IN @ld dypiaall cililadll
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e JS 222,005 36.00 <aliy B pumilus gendll dpdall Lkl Jd e aqlmly
C:N b dypmal) il & cul€l Slawdl) auall b bl Jlaill dylesy Canaia
.P. fluorescence Ly Jsd e 30:1

die O eleall 3l da g Jawsgie (mlasil i lly 13 512 clsanll 3 bl (e
die odle) & olS Jlaall las o) @l ey 3 Jlaill 358 Canaiia vie A3lae Jlaill 35 44l
Gllanl) waen 8 5hall dayd oS 3 gyhall da )y Cacaddh Jlaill days Jlaill 558 Caiaiia
ABES s 5yhall Aa gy (pm ABle 2 3) Al elal 4 Sim Lulud Slale ax Gllyy a5 4ygal)
Elas) ) il siey db i dae ) e a0 et Y AD sday gaal) (ssiall
Mgall Jlaill lleny ol oW olal) Llis gon WS gl clal 8 day cils
Ao ad)y ) s Alls ABlall (e 5508 40aS (Bl e Al pla A ) 4y paaal)
Baysal)aigal ¢La¥) Ll jise jeddll ddee P hall A g i) 2 3 )l
Sl Ellea ) el salll chias (2013055405 Jesus 5 20075 AT
Lla dadl of e Jy L B, pumilus siusll dpdal) LSl Jlesiol aes Sl sill
Ol Lae Ai13al) yaliall Lanas duseanll 3ald) Jlas ) (sals e laladdl @l (o (383
(oball e
Aual) dgand) Galaalll (e B clalaal) il 5-1-4
Al B dlgd die claleall & ALl (alaadl 4 gidd) quudl) 1-5-1-4
Sliledl) (aala 1-1-5-1-4

Glalaal) dlalea A il gl amals Aand & dyginae 330) Jypas 14052 &0 maas
cialy Al 40:1 CIN @l clalid) debeay 43jlie %8.73 caaly lly 30:1 C:IN <l
G dsay dsaall (e Jangd (9%27.6 la)d ol dawiss 6.85 L Sl padla du
lelaal %7.58 caly Ally sl jaall EDlalae G il asla G 8 dsine
3sas dsaall e Jaagl Gl (Sl il auall %8.01 5 Al slawgdl) il
Sel il 3 SlaY) ZG gy cDllee 8 Aaia) Gl Gasls G 8 Ly (58

P . fluorescence siuill dpidl LySull mdlill dlalas 2 %10.0040all Gl Jasgie
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Lot claldll malal ol dpall Jame a1l Al A niger s el dlelea a3
osdnadll Apdd) LKl Jd e 6.25 Al ks dsadl Jae J8 AL Law %7.11
.B. pumilus
b gl g Sliasdll duall goig Ayguanl) cliliall & Co N 4wl LAl .14 Joaa
(%)Jaﬂ\ Ll ‘_,A Silgdll  aalad 4 giall )
o~ Rp ¢4 Rp
B. P. B. P.
pumilus | fluorescence pumilus | fluorescence

8.81 11.16 4.84 11.70
5.52 6.64 5.86 11.50

8.01 7.57

10.00

C:N= 0.069
Rocks = 0.069
Microbes =0.084
C:N x Rocks x Microbes = 0.169
L.S.D(0.05) oIS Rp 2= Rp
C:NxR= 10.05 7.41
0.097 5.97 7.73
P.
fluorescence C:Nx
6.82 11.43 7.94 Microbes
5.69 8.57 6.28

L.S.D(0.05)

C:N x
Rocks

L.S.D(0.05) B. pumilus A. niger
C:Nx Microbes

0.1195 =

L.S.D(0.05) B. pumilus P A. niger

Rocks x fluorescence Rocks x
Microbes = 5.35 11.10 6.27 3 Microbes

0.119 7.16 8.90 7.96

lisdll Al ggiy dypaed) clilial 8 CIN Lo 8 DGV o Jalaill ekl

Al Jae el 5 eBlaladl o3 () oSiall il il raalad dygiall danil) G (59ina il
Aggeanll il Sl Slisgil) jaiall cp Jalal) dlabee A Slil gl paalal 35l
Op Jalall die Glal@l) paeds A Jase Jilbs %10.05 @il Al 30:1 CiNl

&l %5.97 o)laie a1l Jarars 40:1 CINId dgumal) lalially €l Sliwdl) Al
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Caala Lo (ge Lsine Clll 8 Fgpmal) lilaad) A g il ) opol€D) A 2L o
- el Bae Ales 8 O sSaall lal gl

oAb Ayl Gl 3 CIN Ay @ g0 G Jalal) ol 1405080 e Lol
G el o Joaall 503 el Alg b Al Gl Gadda T B gsine
At Q) Agpanll @lildall ae P, fluorescence oGl Jals ilalas & il @l gaalal
oo JAls dldes 3 meall I3l dwa J8%  11.43csl s 30:1C:N
%5.69 caly Al 40:1 C:IN @l 4yl culadaalls B, pumilus

Sl gl mala Ao 8 AlaY) G gy Sl jaall g gn dalall ab U
sAaall Jals dlalee 4 Glilll Gaalad A el e Jpaal) &503) gsie 58l 4l IS
08 ds Jily %11.10 @y ) P. fluorescence LSl qlill ae aladl il sl
malilly Sl Sliwgll Al o Jalal dlebee G jeedil) Llee Al B (malal)
+%5.35 yaaill 300 d3lgs dsSiall lalgdll yaala L Lgd caly )5 B. pumilus LSl

3 algall pmala (ps< dat 8 ADEN Jalsal) Ja1a Zsaal L)) 140508 3 il i
CINI) Aypuaedl clilial)l el dlabee 4 Glilgdll (melal dus el o Jpmall S
%11.70 <y Jlls P. fluorescence LSl ol slaw gl aall L caladlly 30:1
Cld Ay pamal) laliall i Alalae Lgali OGN Jalall Dlalas 4y e Lsine cdlia) Al
&lls P. fluorescence LySul (it alall il jaaal) Ll Ll Caliadlls 40:1 C:N
il Alalee 3 cilS Salgdl) (malal A Jaly «%11.50 Glalgdl) (ala A Lgd il
e dsildlly Gul€d) sl aaall Ll Giladlls 40:1 CINCUD dypmall culalal)
-%5.52 <aly s B, pumilus

dlaggll (el 2-1-5-1-4
Clilaal) el b Slaggl) (mals Lui 3 (s5ine ¢ i) Jmn 150500 il oy

40:1 C:IN@I dgganl) cililial) dlaleay 455lie %9.06 caaly 3) 30:1 C:Nld dysuanl)
Jsaall e Laagd %3038 505 duisy %6.95 clossel) (aela Lo lgd <l
32a Algd OsSiall lagued) aala duw b Sl jaall Jllee oo gsme 38 25
sl Allas 8 %8115 aall lawgdll jaiall dlebee & %7.91caly Al esdl
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g5t COlalae G lagiell mals dus 3 dygine 3508 dsas Bangl LS (Gullall Silangdll
LSl il vie %10.26 lasigll praalal dggiall dawll Jame el ady 3 Slal) -l
Dl Apddl LKl slill vie %7.36 Awall il P, fluorescence gusdll duial)
Glls agsell (aala Al Jae J8 AL niger ki € s 4 B, pumilus
%6.40 2l
b gl £y Sliasdl) Aual) goig dyguanl) clilial A CIN dpd 50 .15 Jgan
(%) 3233 Dlgs (B dlagagll Ganlal dysial) ol
oIS Rp ¢ Rp

B. P. B. P.
pumilus | fluorescence pumilus | fluorescence

8.94 11.65 4.94 12.36
5.68 5.95 6.06 11.09

8.11 7.91

10.26

C:N = 0.063
Rocks = 0.063
Microbes =0.077
C:N x Rocks x Microbes = 0.154
L.S.D(0.05) oS Rp 2= Rp
C:N xR = 7.72 10.41
0.089 8.10 5.81
P.
fluorescence C:N x
6.94 12.01 8.25 Microbes
5.87 8.52 6.48

L.S.D(0.05) B. pumilus | P A. niger
Rocks x uorescence Rocks x

Microbes = 5.50 11.72 6.50 Microbes
0.109 731 8.80 8.23

L.S.D(0.05)

C:N x
Rocks

L.S.D(0.05) B. pumilus
C:N x Microbes
0.109 =

A. niger

Gyira Ll Adlida) Ayl cleles o S Jalall o 1505 3 ol e moay

g5 o Jalall IS AL pesil) saa Algd O Lelaall dn 4 4 Siall Glagpgl) (mala A b
paela A 8 Lgial o 50 el clilidl 8 CIN s Sliugdll Al
illae 3 clogell (mels dd) Laugie ol gl 3 cOlabeadl oda aie 4 Siall ol gyl

%10.41 cialy s 30:1 CINCl3 i emal) culilally alal) slinll Saal) o Jalsl
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cladadly Hal Sl dall Ga Jalall dlebee b Glagell melal L J8) il
cllid) 4 sl A sl of @l %5.81 caly s 40:1 CIN iy dyguaal)
lagiell (mala A Ligima (il 38 40:1 J) 3001 (e 4 guanll

A o a8 AlaY) Gl gy dysanll il & CINAws o dalall ik Ll
paalal A el il 3 Jlaall 30 dles (8 35S lagaell Ganls Lo b (gsiea i
zdlilly 30:1 CiNiws @ dggaed) clilid)l gn Jalull dldee 3 clogl
A iy %12.01 e gl mnla dans Led <aly Al P fluorescence LSy
iy dsildly 40:1 CIN A ld Aygeael) coliliad) Ja0s dlalae 8 clogiel) (adlal
.%35.87 W5 B. pumilus

8B L Ly oIS i A gy lbugdl) Al ga o S Jalall Al L
Al %11.72 calyy classell Gaelad G el cul€y dlagell pasla das o (ssina
daws J8) LI P. fluorescence LSy il il jaoall e mili Jals dales oo
B. pumilus LSy aladl il jaall maliy caa %5.50 Caly clagel) Saalal

C:N st dalide Gysumall Chlaliall (OGN Jalaill of 15050s b a8l i WS
&3 eclagaell Gaala Tas b ligies il ad S el AW g sy Sl Adall g0
CiN fwss @l Aygunnl) lilia) ol die olagigll Gaala Gl Jaugia el e Jguanl
%12.36 &L 3 P. fluorescence LSl olall Jlinsdll jaall Ll calaally 30:1
Daaally dlelealls 30:1 CIN s @) Lgumal) lilial) el lgd 5 3l dlaleal) Ll
P11.65 clasegl)l Laala A ld caly Ally P, fluorescence LSy cpulSall Sl gl
Apnsd 3 Ay gamnl) LA el g o ) Alalaall & CilSE ela ggl) malad Ao 8 L
%4.94 <aly Al B pumilus LS Al slewdll jaall Ll caleadly 30:1 C:N

il ag alal) Sl ) jaal) dlebead Adball paleal) 52l (ghan of (S
Go ) gomd Jlal) S LSy Jlailly Danall dlee e ) 30:1 CIN A <3 3y guzanll
a3 A Jalsall aal (e axd lly dygme Galeal Zl ) o) e 28800 i€l Ll
Cildas l) 403Y At )l L) Gygamal) (aleal) 2 bl any LS ASIAN e ldus i) LS e

Ol G andl Sy (200645415 Fankem:1999 « Fraga s Rodriguez )dsasdll
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P. fluorescence siuill dpdall LSl (556 ddaadley dyguanll (mlaal) sl 8 Y5l
ol dsm Ly o i) (gpmal) Gaslal) gy dande A AL (aleal) 2l S
gl aiiy dllall 3 allS A8l Jalgall padail) o 23yl (ulial) (ians 553 o
Al gl mala m %5 e (A2(0.994 =T)da s sina Lo Ale 35a Laagl WS
(23l e saglls
b (HATFFA)Lild (el 1) dlaggll (aals (o€ L 2-5-1-4
il dlgd 8 Adlida) cdlaleall
Gl iy Sliugll auall ggiy CIN @ld dypanl) sl 585 ) 16050 i
Jsas Langl 3 cAalidal) cDlbeall 3 FA clalgl) Gaala \ HA clogell (adla G 8
1.0281¢d 4wl caly U 30:1 C:INCd dlalas 3 HAIFALu) 8 gsine g i)
O WS %1.98%ums 3aL) daas 3 1.007 Lt Lowtl) ialy ) 40:1 CIN Alalaay 45 )lia
caly ) Al liesdll aall il baagie 3 Gsiee HAFAZLS G585 16 Jsaa
LS (1,028l HAFA Zus caaly il o€l Slaw gl jaally 43)lie 1.035%wal)
1.057 HAIFAZ 3 Jaxe el 3y 3) 2 50 cBlalee G Aysine (3508 5ay Jang]
Bt haugie IS A5 Al nigeroki G B. pumilus st Al LKl Jd e
P. fluorescence LSy J8 o HAIFA 4 8 bugie J8 &l Law 1.019 HAFA
gl Auall ggis dypanll lilia)l & CIN das 3 CDEAY) G Jalall ekl
HAFA fwll lasgie Jeb il 3 cdleleall 0da 3 ¢psSiall HAIFA 4md 8 gina 50
40:1 C:IN 3 Lygmall i) Alalaas Al iliwsdll aaall o Jalall dalee
Gl il i) jaall G Jalal) dleles 8 HACFA Lo J8) cialys 1,041l s
JB Sl Slawgall auall o sl 0.973 sl lly 40:1 CINGId dyguaal) culalill
O (14) 05 3 bl i WS ¢ yadill o Algd 8 osiall HAIFA L (e Lisine
HAFA fuws 8 gsime 580 dypall il 3 CiNAwss Z Gl g5 gn Jalul
W Jals dlebee 3 HAIFA fas el e Jpeasd) 2503) jedill 3l 8 435Sl
Jils 1.041 caly Ally 30:1 C:IN 4w @ild dgpcaall lilidll as P. fluorescence
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C:N&Id 4ypmall clalidlly P. fluorescence— &l Jals dllae 4 HAIFA 4
Slo SlaY) 6l gy Sl jaall g o dalall il WL0.971 ey Al 40:1
s 1.051 HAFA duws el o Jpanll &3 gsiee il ad oIS HAIFA 3w
osSal A Jil5 P fluorescence LSl qahil) pe alddl Sl gl duall Jals dlabes
zlilly Sl lansdll jaall o Jalall dlebee 4 Jladl) dglee 3l 8 HAIFA
-0.961 Jlatll sae d3les A3 5<aall HAIFA 4 b s Ally P. fluorescence il
b gl £y Sliasdll Aual) goig dyguanl) clilial A CIN dpd 50 .16 Jsaa
eIl Ayl B RGN (aala GsSH dpea | dlagagl) (aala (pgST A

o~ Rp ¢4 Rp

B P B P

pumilus | fluorescence pumilus | fluorescence
1.0100 1.0333 1.0167 1.0500 30:1

C:N &Slles

1.0233 0.8900 1.0267 1.0533 40:1

A0 Lo i
1.0283 1.0350 o

1.0575 1.0067 1.0192 R

C:N = 0.010
Rocks =0.010
Microbes =0.012
C:N x Rocks x Microbes = 0.025
oalSa R A\ R
L.S.D(0.05) — P *1.02'0 CN X

C:N xR=0.014 Rocks
0.97 1.04

P.
fluorescence C:N x
1.01 1.04 1.03 Microbes
1.02 0.97 1.02

L.S.D(0.05) B. pumilus | P. A. niger
Rocks x uorescence Rocks X

Microbes= 1.03 1.05 1.02 Microbes
0.018 1.02 0.96 1.01

L.S.D(0.05)

L.S.D(0.05) B. pumilus A. niger

C:N x Microbes=
0.018

HAFA (0sS dus 8 DA Jalgall Jaln Lpaal ) 16 Joan 3 bl ol WS
40:1 CINQI3 Iyl Cldlaall il dleles 3 HAIFA Ls el o Jgeanll 2503
ld ol Ally P. fluorescence Lpsidl oAl Sliwgll Al Ll caladll

Lganll Glaliall =l dlalee 4 cols HAIFA dua B8y (1.053 HAFA 4us
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Sy P. fluorescence LSy pulSall sliwsdll sl L caleadlly 40:1 C:Nel
.0.890 sl

sl Aaiiye cullalall Jlad e LSl uaslal) A of 16J508 @il Caaial
iylie 30:1 CINI i) e & cul€ HAIFA e G el o) Laagl 3 Jlail
Al EDlalee 8 @ilS lgle Juanie L el o LS 40:1 CIN @ild Jalal) dlaleey
Al LSl Aljey lilly colS HAIFA G dumdl of Jaagd a8y ¢ pul€ally 45)laa A4
iy paleal) e 58 )zl e Al o3 AL e Jy Lee B. pumilus sil
Dey 5 Banik )odalll 4uhs ae dsilaie dagiill s2a Celay Joaall aniass LSy )sindl)
el Bl syl 8 studll LS Hal LI3Y) Glaal 8 el ST of st Guall (1981«
% 5 sime oAby dygiae Ll Ae 39as 23all (e Jaasl LS ¢ Bacillus s
el Gl g el 85l HATFA G
Slhagdll Auall gsig Lyganl) wliliall CIN dpad A diduiay) il 6-1-4
(7S P i) cllill b shudl) 3455 o gl

Al ey Ayl ikl B CIN dpal goima il asas 170508 s
Jyan Liagd 3] cDlalaall 3 7aaS pale il 385 8 SlaY) Gl de gy il
b S Al &l 3 30:1 CINGId dypeanl) i) dlalas B shudl) S5 A (gsina (58
e S50 aly il 40:1 CINGd dypmall culiliall dlalaay 45jlie "aaS aile 4441
Dstuadl) 35 Jangie 8 gsiee (3 dsas Load Liagd LS %8.5W,08 salyy duwiy 4094
el dldes b il 35 Jaugie qly 3 GulSally Al ilaw gl aiall il
5ns Ban gl LS (%13.9caly 50 dusiys s axle 3990 (pulSll 5 4545 LAl i sl
Dsiuadll 551 Jame e iy 3 2 pos Blalaa (o sbedll S5 Jara (B dygine (3958
il Alalas Lili B, pumilus  siudll 2odl) U<l il dleleay "paS aile 4965
Ligio Jil iy L aaS aale 4286 Led andll 585 &l lly P. fluorescence LSy
. A niger hady =l dlilas die i< aale 3552 jshudll 35
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Al ggy CIN ddlide Lyl Gl G dalall o 17dsa 4 gl ~ag
@ osindll 385 el o Jsuanll 03 jshedll 585 hasie 8 (gsima Dl (il
ol Al alall ligdl) jaially 40:1 CiINld dyguanl) cldlaad) oy Jalail) dlelas
O Jal) Aldbee 8 sl 35 i OIS Ly TaxS axle 4867 shudll 385 e
xS aale 3321 iy illy udSall Jili il jaally 40:1 CING3 g gamall cililaal
idee die Al Bhall Sl ) Slusll aall paes ol ) g S Al o3
leay Sl Sliugdll aiall 8 AilaSll o Aokl clacall (o (e oyt 38 L))
(2005 ek 5 culadll) Hsandll ) il s
b gl £y Sliasdll Aual) gaig dyguaal) cliliadl A CIN dpad 50 .17 Jsaa
a3 Algs B clalall Tais P oaile gl 35

o~ Rp ¢4 Rp

B. P. B. P.
pumilus | fluorescence pumilus | fluorescence

4474.0 | 5647.0 5348.7 | 34623 30:1
4791.7 | 2770.0 5248.0 | 52670 40:1
BECET

3990.9 4545.5 o

A0 Lo i
BIRY

C:N &Sllas

4965.6 4286.8 3552.0

C:N= 32.17
Rocks =32.17
Microbes =39.40
C:N x Rocks x Microbes = 78.80
L.S.D(0.05) oIS Rp 2= Rp
C:NxR 4660.3 4222.7
=45.50 3321.6 4867.7
P.
fluorescence C:N x
4911.3 4554.7 3858.5 Microbes
5019.8 4018.5 3245.5
P.
fluorescence Rocks x
5298.3 4364.7 3972.5 Microbes
4632.8 4208.5 3131.5

L.S.D(0.05)

C:N x
Rocks

A. niger

L.S.D(0.05) B. pumilus
C:N x Microbes
=55.72

L.S.D(0.05) B. pumilus A. niger
Rocks x

Microbes =55.86

Gt Bl pgip Asamall il 8 CiN A 3 COURY) o Jalal g LS

Aggmall MRl LAY - G cDlalas b siodll 5SS 3 shedll 35 dygins
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o2 40:1 CINCd dypmall culilaally aaS 2ale 4911 545545 3858 & 30:1 C:Nl
P . fluorescence LySils A. niger bl ~alill sie a8 aale 5019 5 4018 5 3245
Dstudll et e Ly e Bl pumilus Wil ol ) iy B, pumilus bl
A, niger 5P . fluorescence ae i)l panll algall 8 CIN 4o adlialyy

de ) Jlawgdll jaaally ~Al &6 o Jalall el dgiee 3958 25y Lassly
s P . fluorescence LSy A, niger jhilly qualilly alall Sl el jaall Jlestivl
Jlexind nies "aaS aale 52985 43645 3972 ysaudll 585 K B. pumilus LSy
463254208 5 3131 jsauill 385 K LVl oda ity ey el Slawgdll sl
NS (e siedll at e g 3 B pumilus LSl o G abillyy Taas aale
c gl jaiall e

E5i5 Slusdll Haiall g o AN Jalsall o Jalsll o 170508 6 milil) e Jaal

Y cOlalaall 4 sl €5 8 gsiee il dypmall clilid) 4 CiNduay ol
Walaalls 30:1 C:NIY dpimall @lilad) Jleaind vie jsidll €5 tef te Jganl)
oda & ,saudll €5 abiy P. fluorescence LiySu mulilly Gulall sliugdll jaall
Ualaally 30:1 C:Nld dygmall Sliliall Jloxivd Aslan il "aaS aile 5647 lsladl)
pale 53481 Hsandll 585 aly Al B, pumilus LS daslally oAl Slewsll Al
C:Nld dygumall cldlaa) Jlonind (o Aailil) Alelaal) 5 8 hndll 585 J8) Lay ' aaS
S5 e il Al Al oniger shally Aadldly Sl il jaally Al 40:1
S o eDIalatg COUN Jalsall o3 duslyy dyaal (i eilinl o3a 1 aaS aale 2403 )l
osindll 585 el o g Jpemnl) 5 ) Alabaal) 3 o) 8 siedll 585 o 3 siadl
costudll 585 BB e lgd sl 5 Al dlaleall ae (bl %0134.9 4y

Leglalaig Jlawgdll jaaally CIN Lalal) dus (oAl )saudll 585 500 e (S
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Jaal) 4y il gl sh ) sall gl (1) Gala
Soil series :- DW55

Soil Family :- Coarse — Loamy ;Mixed ; Active; Hyperthermic Typic
Torrifluvent;

Date:- 11/ 6/ 2012 .

Location :- 3awd) Jiwd ) gl jua e AL L)
Location :- G.P.SXXXXXXXXXXXXXXXXXXXXXXX
Slope:- Level. 10%

Depth free water (m) :- Deep above 10 m .
Physiography :- River basin .

Parent material :- Alluvium.

Climate :- Arid .

Drainage:- Well drained.

Land use:- Vegetable.

N-Vegetation :- Lagoy chium Furctum Alhagi Maurorum

Descript by:- M-K-ALRAWI.

Horizon | Depth (cm) Description

AP 0-30 Pale brown (10YR613)dry to grayish brown
10YR5/2(moist);silty loam ; moderate medium
subangular blocky; slightly hard ; Friable slightly
sticky, slightly plastic;common fine and few medium
vesicular pores; common fine roots. abrupt.smooth
boundary.

Pale brown (10YR613)dry to brown
10YR5/2(moist);silty loam ; moderate medium
subangular blocky; Firm , FriableFriable slightly
sticky, slightly plastic ; common fine pores ; Few Fine
roots; clear smooth boundary .

Light brownish gray (10YR6/2)dry; to brown
(10YR5/3(moist) ;silty loam ; moderate fine
subangular blocky soft ; very friable; slightly sticky,
slightly plastic ;few fine interstitial pores; few very fine
roots;.
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Summery

The study was undertaken in the laboratories of Agriculture College
University of Anbar and in the agriculture filed in the Anbar Governorate
area during 2011 and 2013. The aims of the study were to produce and
evaluate bio-fertilizer which prepared by composting process of mixture
of wheat straw and chicken manure treated with 0.46 % by weight
calcinated or raw powder of rock phosphate and inoculated with strains
of bacteria and fungi that has ability of solubilizing phosphate and free
fixing nitrogen. This bio-fertilizer has also been tested for its effect on
phosphatase enzyme activity and on phosphorus and other plant nutrients
availability in the soil and the ultimate effect of these factors on growth
and yield of potato.

The study involved two experiments: laboratory and filed experiment.
The laboratory experiment was conducted to prepare inoculants for
producing solid and liquid bio-fertilizer and the field experiment was
conducted to evaluate the activity and the effect of these bio-fertilizers on
growth and yield of potato.

Laboratory Experiment:

In the laboratory experiment , two types of organic materials which
were wheat straw and chicken manure were mixed to obtain the C:N ratio
30:1 and 40:1 , each of these mixture of organic compound treated with
0.46% by weight of raw or calcinated powder of rock phosphates and
inoculated with bacteria strain of Pseudomonas fluorescence or Bacillus
pumilus or fungi inoculant of Aspergills niger separately and laid under
composting process for one month. At the end of composting of the
different treatments, some chemical and biological properties of the
different treatment combinations were measured. The extract liquid parts
of all treatments were collected and mixed together and kept at 4 C°
temperature. The solid part compost of all treatments combined and
mixed very well and kept to be used in the field experiment.

Field experiment:

Field experiment involved nine treatments was conducted to study the
effect of solid and liquid parts of the compost on potato growth and yield



in comparison with recommended of N, P, K fertilizers for potato. RCBD
was adapted with three replicates for each treatments.

The treatments were:-
T1-Adding recommended N, P, K fertilizer for potato.
T2-Adding recommended N, K and 1/2 P fertilizers.

T3- Adding recommended N, K + solid part of the composted
material(bio-fertilizer) at the rate of 1.5% by weight of the soil depth
of 15 cm.

T4-Treatment No. 3 plus spraying potato plants with diluted liquid of
compost(liquid bio-fertilizer).

T5-Treatment No.2 + solid part of the composted material.

T6-Treatment No.2 + spraying potato plant with diluted liquid of
compost.

T7-Treatment No.2 + solid part of the composted material plus spraying
potato plant with diluted liquid of the compost.

T8-Treatment No.2 plus soaking potato seed in the liquid of the compost
for 30 min. before planting.

T9-Treatment No. 1 plus soaking potato seeds in the liquid of the
compost for 30 min. before planting.

Potato seeds were planted in the 15/2/2012. The recommended N,
P, K fertilizer for potato were (220 Kg N, 52 kg P and 167 kg K) h™
added as urea, triple superphosphate and potassium sulfate.

At vegetative growth the percentage of N, P, and K in the leaves
and foliar parts of potato plant were measured. However, at the
mature stage yield of potato, percentages and content of N, P, K,
concentration of Fe, Zn in the dry matter of foliar part and potato
tubers, percentage of protein, starch and dry matter of tuber and
phosphatase enzyme and microbes density in the soil were
determined.

The result of study showed :-



Laboratory experiments :

1-

The composted organic materials of C:N 30:1 treated with raw
phosphate rock (PR) and inoculated with P. flurescence gave
highest values of fulvic acid (11.7%) humic acid (12.3%) available
P (5647 mg Kg™ compost ) number density of microbes (2.03x10°
cfu gm).

The composted organic material of C:N 30:1 treated with
calcinated PR and inoculated with P. flurescence gave the highest
EC (65.67dSm™) at mid of composting time while, the composted
organic material of C:N 40:1 treated with calcinated PR inoculated
with A. niger gave highest EC (104.43 dSm™) at the end of
composting time. However, the highest real EC (0.57dSm™) was
associated with composted material of C:N 40:1 treated with
calcinated PR and inoculated with P. flurescence.

The composted material of C:N 30:1 treated with calcinated PR
and inoculated with B. pumilus gave the highest pH value at the
end of composting time.

Field experiment :-

1-

Adding recommended N, K and 1/2 P fertilizers for potato plus
solid T5 or solid plus spraying liquid bio-fertilizer T7 to the potato
plant resulted in significant increases in potato tuber yield in
comparison with adding recommended N, P and K fertilizer.
Adding recommending N, K and 1/2 P fertilizer with solid bio-
fertilizer and spraying plant with liquid bio-fertilizer ( treatment
No. 7) gave the highest potato tuber yield (42.6 ton h™) compared
with (28.8 ton h™") the tuber yield of adding the recommended N, P
and K fertilizer.

Treatment No. 7 gave the highest and significant increases in
percentages of N, P and K in potato tuber in comparison with
other treatments and ultimately the highest N, P and K uptake by
tuber which were 114.3 , 26.37 and 186.33 Kg h™ respectively.
Adding the recommended N, K fertilizer plus solid bio-fertilizer at
the rate of 1.5% by weight of the soil weight at the depth 15 cm.
resulted in significant increase in tuber yield of potato in
comparison with that of adding the complete recommended N, P
and K fertilizer.



5- The highest percentage of protein, starch, and dry matter of tuber
were associate with treatment No. 7 and 5.

6- It was found that at the end of the experiment the soil of the
treatment No.7 contains the highest availability of N, P and K
which were 48.7, 26 , 260 mg Kg ™ respectively.

7- Soaking potato seeds in the liquid bio-fertilizer before planting
resulted in significant increases in dry matter weight, tuber yield,
uptake of P and N by green part of potato.
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