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Effect of biofertilization to increase efficiency of using chemical ferti-

lizer to Corn crop (Zea mays L.) grown in gypsiferous soil.
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Abstrac:

A field experiment global was conducted to study the effect of bio fertilization to
increase the chemical fertilizer use efficiency for corn crop using bio fertilizer
Agrosoil-N of bacteria genus Azotobacter and Agrosoil-P contain Bacillus at levels
(without , Azotobacter , Bacillus and both together) with two sources of phosphorus
as superphosphate and fine rock phosphate at levels 0, 42 and 84 Kg P.ha™ with
urea source of nitrogen at levels 0, 138 and 276 Kg N.ha™. Potassium sulphate
fertilizer was applied for all treatments at one level of 120 Kg K,O.ha'. The
experiment was conducted using RCBD with three replicates. Means were tested
with (L.S.D) at 5% . Results showed that the application of bio fertilizer as single and
dual inoculation for two sources phosphate significant increases of all studied
parameters were increasing highed in dual inoculation. Combination of bio fertilizer
with 42 Kg P.ha™ recorded plant height 179,94 cm , leaf area 501.85 cm? and grain
yield 7.421 ton. ha® and this dose not differ significant of 84 Kg P.hawithout
inoculation. This interaction gave increasing of N , P and K in grain 54,43% |,
169.93% and 15.60% respectively. The dual inoculation with 42 Kg P.ha™ super
phosphate and 84 Kg P.ha™ rock phosphate higher means in Fe , Zn concentration
107.40 , 57.24 and 101.46, 55.347ppm in grain was significant of gave
recommended without inoculation . The interaction between dual inoculation with 42
Kg P.ha™* recommended dose exhibited the highest values of chemical fertilizer using

efficiency 19.45 Kg grain for each one kilogram chemical fertilizer added.

Key words: bio fertilization, chemical fertilizer, dual inoculation, gypsiferous soil
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Sle %21.55 5 % 21.59 il sab) des el cbely cdlaled) 4 e bea cpa Bl sacual)
ol g il cuin & AZotobacter LiSe 5sn ) cund) sge B xdlil) axe dlalea Lld gl
nala 8abyg Ao fiall stuadll liSye LI & Bacillus suall s A Gl gl & ausals sl
B. 5 A. ljproferum & pial) malill o) @)y Sl (3) ae 385 i) sdag cculall 8 (e lgraliaialg
Griae Iy chpall B Gigin 3 Comg il e deaiadl el Bl & Lsies <ol polymyxa
2l g s Hlae (e duagll Chaly e alilll gal) el ae) 33 Jalall L . shudl)
Oially el (50 ALISH Lpm gl il e Ligine cigin
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(1) Gl b o nlly crag ) 5 B LagiBalaty Alaslly goaal) mandl) il 16900

(%) Cras Al
Ladl) 50 leassl) avandl)
T . Goeal) Landl)
sl R+N|(R+N)L|P+N|(P+N)I| s )
1.768 1.62 1.60 2.21 1.90 1.48 il O g
2.08 2.07 2.06 2.26 2.24 1.78 Agrosoil - N
1.95 1.97 1.77 2.30 2.09 1.63 Agrosoil - P
2.14 2.17 2.00 2.32 2.29 1.94 | Agrosoil N+ P
Aea.uﬂ\ J..ﬁgu
1.96 1.86 2.27 2.13 1.71
(Al
0.039=A x B 0.020 =B 0.018=A L. S. D.
(%) Crigual
Saudl) 0 Hleasl) dracdl)
e o = Gsendl aandl
N R+N|(R+N)I|P+N|(P+N)I| g )
11.04 10.17 | 10.02 |13.83| 11.92 | 9.29 =l O
13.03 12.93 | 12.89 |14.14| 14.04 |11.13| Agrosoil-N
12.22 12.31 11.10 |[14.41| 13.08 |10.20| Agrosoil-P
13.42 13.58 | 12.52 [14.50| 14.35 |12.17 | Agrosoil N + P
12.25| 11.63 |14.22| 13.35 |10.70
(e
0.178=A x B 0.089 =B 0.079 = A L. S. D.

astlly gl o JaNS = AX B el = B (gl = A
pre Aldes o Lgins cisin llausie el el dedll JaesS (gal) el o) 17d50n cm
%5.16 5 %52.0 by 8345 dunss e el zsaiall il (ol ¢ (gpunl wwanil) Cligione ISy il
el G e (27) ) diag e pe ilan il sdag ol ade Alobeas Ll asulislly stusdll
(g AZotobacter LSy Cytokinin o IAA jiges # il Jets i) Lo alal 580 Al (IS 25334l
G (b aiaall 4neS salyy Ll B oS B3l (b Clhusill Adall LS 53 e 981 dea
on RIS W) L apanlisdl (e Aesiadll LSl 825 e andi i) gl sl ) Gy el
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Masdl Cligine paen e Lsine ) (gond) manill o I Sl puiid Slaslly (gond) el

P Jdas (0 duadll Chalg bae Gl Jlexiad o) Ly spudll (SHrame DSy Sl

Diss AL dpagill e Lgien (alias ¥ cillavgie el Sliug jaia LIS duagill o) ciliug

Clisgd gl 5l ALK dnagll Sleusdll Al Jlesiud (See G 1y il Gy Sliug

s gina Bl e il o) (11) sang Lo e pavty 1345 cmgaiall ilill e dpagill Chaaly
casmilislly yotudl) (ha shiuall 53

(F)oisad) B assaliglly )ohudll S5 B Lagialsy Auaslly Gual) anil) il 17 gaal)

(%) Jsimdl

sad) asanadl) Al i) yand saad) Aanil)
GREHET I ITRIN [ R*N)E | P+N | P+N)L | oo N

0.250 0.238 0.169 0.404 0.276 0.163 A Oy

0.337 0.363 0.258 0.447 0.407 0.213 Agrosoil — N

0.361 0.396 0.322 0.458 0.407 0.223 Agrosoil - P

0.380 0.385 0.352 0.472 0.440 0.255 Agrosoil N +P

0.3455 0.27525 0.44525 0.3825 0.2135 | (el dranil) )il

0.039=A x B 0.020=8B 0.018=A L.S.D.
(%0) psrabisd

g—‘il,,u,,\ﬂ\d,,\mﬂ‘ . N
R+N | R+N)2 | P+N | (P+N)?2 o gl el

o) danddl) Ll

0.271 0.285 0.258 0.289 0.277 0.250 8l G

0.291 0.284 0.297 0.296 0.291 0.289 Agrosoil — N

0.278 0.279 0.269 0.285 0.283 0.277 Agrosoil - P

0.285 0.288 0.276 0.287 0.289 0.287 Agrosoil N +P

0.284 0.275 0.289 0.285 0.275 (el dpandl) G

0.009=A x B 0.005=8B 0.004 = A L.S.D.
sl (gl G Jalill = Ax B dasll =B (gl = A

& Lsine catfidl el sl JaeeS (gouall spanill cBlaled Guil 8l o 1850 aas
sl dpanl) Alales NV aeall JS) cilacly (goall dpanll Cligiese ISy clijlly aan) 585 8 sk
09 o) Gl s dgmg il ane Aldlas e % 14.09 5% 15.51 lajae 53l lae ealallly
ngugl) G (it dugaal) Galead WH e @all  ualiall Galiaial st b LS
395 Layy o) el gl daad) i (o gagr A aall ) duas o Balall jsandl) S ol ) dugll
O Jalal) L) L aliaial) cilga e Sl ae i Joumn ade ) ol (e daieall 2l 5005
Cliugd igw dnagll Chaly vedl) dabes Jare o) calel 38 oiuill (synme STy Lgina 0yils
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LSy il dloles calae) Led canall puaial TaaSaile 107.40  ahy lee cpaldlly  mahilly
oo Lsine iy ¥ sy UpaSaake 57.43 gl Jaee ol g ise daasill Choaly 5SUsis )
130 o) G qadl agm 28y TaaSaxle 57.24 kel Al Tas Gualillly g Lpagill Coad Aldles
Eijlly aaal) (aliaial (8 oS Canall o ) 5 @lijlly daall s (M g35 Y skl o (ggisall
A(PPM) cgaal) b lijlly Baal) 55 B LagiBlalaiy Abasslly Gouall tnanll Bl 18 gaal
(Ppm) sl

ga‘l,ya,.\ﬂ\ Leawdl)

R+ N

(R+N)

P+N

(P+N)

Q9

gj:\ﬂ\ A,gm.uﬂ\

86.73

82.80

82.57

94.40

48.53

=il 0 g

95.80

94.40

84.50

103.57

60.73

Agrosoil — N

92.07

90.17

81.17

101.60

59.47

Agrosoil — P

101.46

100.73

89.57

107.40

57.16

94.015

92.025

84.4525

101.7425

56.4725

1.152=A X B

0.576 =B
(ppm) <L

0.515=A

Spanl s

- c

Qg‘g‘.’\d\

‘;E%SS\ Ladd)

R+N

(R+N)%

P+N

(P+N)2

Qg

46.105

49.770

46.403

46.234

52.439

35.681

el ¢ g

51.133

54.668

47.531

48.500

57.432

47.534

Agrosoil — N

47.556

50.878

44.832

43.300

55.332

43.440

Agrosoil — P

52.604

55.347

51.220

50.887

57.247

48.320

Agrosoil N+P

52.665

47.496

47.230

55.612

43.743

M\ J..,\SU
é,‘ahuﬂ\

]

3.823=AXxB

1911=B
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1.709 = A
LAl o) G J3NI = A X B dbasli =B gpall = A
pe @) el )y Sl slewd) Jlasia) 5ol 8Ly B (gl wenal) 3G 190en ek
Beli€ ad Cwild Aabidal) senall CDlalae e ujm Ciodi Al aladd) (e bl Gbgioll
e Caliaa ‘é_‘al_*m:xs e 1}:’:5.&4}}3 paS 5.13 58.55 59.28 515.95 ‘?_‘@A:\S]\ Alead) Jlaatini
N \ ) 1 1.
L;A G_\ﬂ.\j‘ DI} L.A\ Q_\.Lmj\ Qgxy Mg .L.?J\j.\j\ GJL (R+N) 9 (R + N)2 9 (P +N) 9 (P+N)2 k_ll:i).\.u.d\
c Sl alawdl alasiul 5. LS ab)
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(iliae laasS sbaw a8 g 218) (Tlaastl) sbandd) Jlanios) BeliS 19 gan)

Gl

Agrosoil N+P | Agrosoil P | Agrosoil N

19.45 17.28 16.56
10.80 10.51 8.54
13.39 11.76 7.03
7.03 6.40 5.76
12.67 11.48 9.47

A xB B
0.308 0.154
L laslly Sgad) G Jalaal) = AxB (Hlasl) = B sall=A
Aglie gl oday ccilimall slowdl Cilang ae cnlifi ¥ UV s o) ) o) (Sharg Ciliadl)
et Lo Uisine i) (gponl) satl iligions o Jasal el LS L ohcall 531 il (9) s3ay Wl
Alalea Lgaliy Ciline dlaw 'aaS Cipin 23S 12,67 cialig zgahall esalil) dlelas 82U o8 el Calaclg
. 9.47 il Al Azotobacter LSy mahil) dlalee & 11.48 hely Bacillus LySy qalill
daagill e (P + N)% e el Tee cpalilly (gpnl dpedl) Alales cidael s Jalsl) L)
e sl TaS g a3 1945 iy e slend) Jlaxind 56l 8 cllangiall o) Zoalend)
Azotfobacter LS, )l dain dadld) cllall aludlly Al Guasll ) (a5 82311 o2a L lias
aliall (aliaial sabyg Ll (8 shnsdll dojals 82L& Bacillus LSy el (sl cudn 8
Szl clang alyy cilall gai Gt ) 0l Las Sgall aSll 50l (syally (Sl Aiaal
s o) it 238 Lea Sl aledl Jlanind 3:US e (el (5Mlly Caliadl) slaud) Cilang gaass
oo Enlad) duagll pmid ) safs akall g3l (e Bacillus LjiSiy Azotobacter LS gu Jalal
liassill jaal) Jlerind 2lSe) N GBSy (iial) gl (a sy 1Y) CallSs JI5ialy Cilbuash yspud
LSS aigs g3l ) e (ysaladl
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