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Table (2): Impact of biofertilization EM1 on growth traits and yield

Mesopotamia J. of Agric.
Vol. (46) No. (1) 2018

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

Season 2008- 2009

PRSP UM IS T
2018 (1) 22211 (46) 2laal

2009 — 2008 o' ) ass sall

dualally saill Ciliia 8 EM1 s seadl spansill 535 1(2) Jsaadl

1000 s Jsh c e v gl s sl el
oo ) | aal O |l el | e | NGy |, dall AR g EM1
O sl . o . . i/ p il s SR s [ s X
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L Protein Harvest | Grain yield 1000 ! Spike - 2 A . 2 Plant Bio
Oil yield . ) of grains spike/ m Biological plant(cm®) X .
(tone/ha) percentage index (tone/ha) grains er spike length ield(tone/ha) height fertilization
PET'sp (cm) y (cm) | EMI(ml/L)
0.470d 12.920c 29.100a 3.607d 26.425b 42.633c | 10.400b 336.200c 12.370b 141.707d 72.080d 0
0.476¢ 13.047b 29.115a 3.627¢ 26.646b 42.893b | 10.433b | 338.400b 12.430b 142.307c 72.700c 1
0.482b 13.120b 29.087a 3.652b 27.192a | 43.080ab | 10.480a 341.067a 12.524a 142.893b 73.287b 2
0.489a 13.267a 29.065a 3.666a 27.451a 43.213a | 10.500a 342.533a 12.585a 143.953a 74.093a 3
Season 2009-2010 2010 — 2009 =! ) ) amisall
Juals B KRS Jsh . gl EETN QR
d“’;\ g ) | sl Jds | gl 100& O35 |y all | Aadl | /i s d‘j*i‘m o /“?t‘” Sl EM1
UMK _— 0, . 0 Al 2 (TR [ 9 -
(B/ck) e N (2o Weight of ' (~) ¢ (a/0k) Leaf area (~~) (A=)
M Protein Harvest Grain Number Spike Number of . . 2 Plant Bio
Oil yield . . 1000 . . 2 Biological /plant(cm?) . o
(tone/ha) percentage index yield rains of grains | length spike/ m ield(tone/ha) height fertilization
(tonefha) | © per spike | (cm) y (cm) | EM1 (ml/L)
0.472d 12.960c 29.152a 3.621c 26.431d | 42.586b | 10.520c 336.866d 12.395d 141.947d 72.320d 0
0.482c 13.100b 29.120a 3.657b 26.708c | 43.193a | 10.567b 339.067c 12.527¢ 142.507c 72.987c 1
0.487b 13.173b 28.954ab 3.675ab 27.261b | 43.194a | 10.607b | 342.000b 12.661b 143.113b 73.400b 2
0.494a 13.347a 28.876b 3.687a 27.535a | 43.372a | 10.673a 344.133a 12.735a 144.187a 74.233a 3

* Means within the same column followed by the same letter are not significantly different at p< 0.5
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Table (3):Impact of nitrogen fertilization on growth traits and yield
Season 2008- 2009

Qe
Jala Jala . Jsh . Jalal) daldl glas )| el
Good [ At | ags | e | O E e ey ORI e | s | e
(Mok) | oEl | % shasl | (/o) | o ' () ‘ (2lok) | el () | (NsS)

Mt i . Weight | Number . Number A . .

Oil yield | Protein Harvest | Grain . Spike . Biological | Leaf area / Plant Nitrogen
: . of 1000 | of grains of spike/ : . 2
(tone/ha) | percentage | index% yield Grains or length M2 yield Plant height | fertilization
(tone/ha) sgike (cm) (tone/ha) (cm?) (cm) (Kg N/ha)
0.368e | 11.542e | 26.726e | 3.191e | 24.541d | 40.500e | 10.117e | 321.417e | 11.939e | 136.392e | 68.575¢ 0
0.417d | 12.817d |27.016d | 3.256d | 24.534d | 41.682d | 10.392d | 326.000d | 12.053d | 138.308d | 69.917 d 30
0.496c¢ | 13.508c | 30.083c | 3.668c | 26.542c | 42.425c | 10.467 ¢ | 336.667 ¢ | 12.194c | 143.092c | 72.083c 60
0.537b | 13.725b | 30.614b | 3.913b | 28.762b | 44.592b | 10.550b | 348.917b | 12.780b | 146.442b | 76.125b 90
0.577a | 13.850a | 31.020a | 4.163a | 30.265a | 45.575a | 10.742a | 364.750a | 13.419a | 149.342a | 78.500 a 120
Season 2009- 2010 2010 — 2009 =) ass sl
A
o= j\ gl el | Jb sl | 3 1000 | / :f\ Al d*u?m/m P I ST I sl
SO osssd | % saall | (a/ok) | Weight ' (=) ‘ (/ck) Yo | () (N/p3)
(=/0k) i . Number : Number N ;

L Protein Harvest | Grain of 1000 . Spike . Biological | /Leaf area Plant Nitrogen
Oil yield . . : of grains of spike/ . . 2
(tone/ha) percentage | index% yield grains or length 2 yield Plant height | fertilization

(tone/ha) sgike (cm) (tone/ha) (cm?) (cm) (Kg N/ha)
0.372¢ 11.608e | 26.815d | 3.203e | 24.658d | 40.542e | 10.150e | 322.833e | 11.943e | 136.567e | 68.642d 0
0.420d 12.892d | 26.767d | 3.266d | 24.607d | 42.008d | 10.458d | 327.333d | 12.206d | 138.500d | 70.242d 30
0.501c 13.542¢ | 29.524c | 3.693c | 26.557c | 42.525c | 10.592c | 337.000c | 12.513c | 143.367c | 72.400c 60
0.540b 13.775b | 30.734b | 3.929b | 28.790b | 44.667b | 10.800b | 349.917b | 12.784b | 146.650b | 76.175b 90
0.585a 13.908a | 31.285a | 4.208a | 30.307a | 45.692a | 10.958a | 365.500a | 13.452a | 149.608a | 78.717a 120

* Means within the same column followed by the same letter are not significantly different at p< 0.5
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2009 2008 s=! )3} s sall Jualall s saill cliva 8 EM1 sl 5 55l spansill G Jalaill 555 :(4 ) Jsanl
Table (4): Impact of the interaction between nitrogen fertilization and biofertilization EM1on growth traits and yield season 2008-2009.

S= | i dela | 100000 fmselive | Al dsk Sy | e S Bt RN
Oy sl - . o gaall s ELR () a fdnd) 2xe Al [l dd ) ) :
(2/ck) E)ru e o= dﬂho (2/ok) Weight of | Number of Spike Number of (»/c) = ) (/=) . (N/?S.). .
il yield otein Harvest index% | & i yield 1000 grains per length spike/ m? Biological Leaf area / Plant Bio- Nitrogen fertilization
(tone/ha) | Pereentage (tone/ha) grains spike (cm) yield olant (m?) | neignt | fertilization (Kg N/h)

(tone/ha) (cm) EM1 (ml/L)

0.362k 11.367 h 26.691 h 3.183j 24,710 f i 40.400 10.033 f 316.329 j 11.927 f 136.000 k | 68.400 h 0

0.364k 11.400 h 26.760 g h 3.193j 24.693 f i 40.467 10.100 g 321.000 i 11.933f | 136.133jk | 68.167 h 1 0
0.368jk 11.533 h 26.709 h 3.190j 24.367 f i 40.633 10.133 g 324.000 hi 11.943f | 136.500 jk | 68.733 hi 2

0.379j 11.867 g 26.743gh 3.197j 24,393 f i 40.500 10.200 f 324.333 hi 11.953f | 136.933 jk | 69.000 hi 3

0.411i 12.633 e 27.136 g 3.250i 24.423 f h 41.500 10.367 e 321.333i 11.977 f 137.400ij | 69.000h 0

i0.416h 12.800 ef 27.129 gh 3.250i 24.303 f h 41.600 10.400 e 324.333 hi 11.980f | 138.233 hi | 69.333 h 1 30
i0.419h 12.867 f 27.086 h 3.257i 24773 f 41.767gh 10.400 e 328.000 hi 12.023f | 138.567 hi | 70.167 g 2

0.424h 12.967 f 26.714 ef 3.267i 24,637 f 41.860gh 10.400 e 330.333 hg 12.233d 139.033 h 71.167 f 3

0.4869g 13.400 d 30.158 f 3.630h 26.263 ¢ 42.100fg 10.400 e 330.333¢g 12.037ef | 142.067¢g | 70.333 g 0

0.490g 13.467 d 29.866 ef 3.637h 26.417 e 42533 f 10.467d 336.667 f 12.177 de | 142.433fg | 72.333 ¢ 1 60
0.497 f 13.467d 29.998 de 3.693g 26.587 e 42,533 f 10.500d 338.333ef 12.313d | 143.400ef | 72.667 e 2

0.509f 13.700ch 30.313 bed 3.713g 26.900 e 42533 f 10.500d 341.333 e 12.250 d 144.467e | 73.000e 3

0.526e 13.533 cd 30.614 cd 3.890f 28.640 cd 44.100 e 10.500d 351.667 ¢ 12.707 ¢ 146.200d | 75.500d 0
0.536de 13.733 b 30.575 bed 3.903ef 28.647 cd 44.667 d 10.500d 346.333d 12.767 ¢ 146.433d | 75.500d 1 9
0.542d 13.800 ab 30.637 bcd 3.927e 28.833 ¢c 44.800 cd 10.600 ¢ 348.333 cd 12817 ¢ 146.467d | 76.200d 2

0.544d 13.833 ab 30.631 abc 3.930e 28.927 c 44.800 cd 10.600 ¢ 349.333 cd 12.830¢c 146.667d | 77.300c 3

0.558¢c 13.667ch 30.901 a 4.080d 28.090 d 45.067 cd 10.700 b 361.333 b 13.203b | 146.867d | 77.167¢c 0

0.575b 13.833ba 31.244 a 4.153c 29.170 c 45.200 ¢ 10.700 b 363.667 ab 13.293 b 148.300c | 78.167b 1 120
0.584b 13.933 a 31.008ab 4.193b 31.400 b 45.667 b 10.767 a 366.667 a 13.523a | 149.533b | 78.667 b 2

0.590a 13.967 a 30.925abc 4.223a 32.400 a 46.367 a 10.800 a 367.333 a 13.657 a 152.667a | 80.000 a 3

S5 Jlaial (s giie Cad  gine Lgany (o CalEAT aal gl) 3 ganll e Adlide oy e Jead Al o giall *
Means within the same column followed by the same letter are not significantly different at p< 0.5
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Table (5): Impact of the interaction between nitrogen fertilization and biofertilization EM1 on growth traits and yield season 2009 - 2010
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PRSP UM IS T
2018 (1) 22211 (46) 2laal

2010 — 2009 o'y 3l) ausall Jealally el cilica 8 EML s sl s on sl dpanll (o Jalail) Ll 2(5) Jsaal

o | ol | 100003 | fomdae | dsdigih || DTN | Emled | cldigl | esleed | Sl
O s . % Suasll Jis Gl EN Al () 2 e [ Sl dd 4l () - N
(=/ok) u*”?u Harvest (=2/oh) Weight of | Number of Spike 4 .(A/ul?) 2 Plant (o) (.N/f"s)
Oil yield Protein index% Grain yield 1000 grains per length Number 2f Blol'oglcal Leaf area / height Blo Nlj[r.oge_n
(tone/ha) percentage (tone/ha) grains spike (cm) spike/m yield plant (m?) (cm) Ee,\r,fllh(zr?,t:/?_r; fertilization
(tone/ha) (Kg N/h)

0.365j 11.433i 26.790 gh 3.193i 24.713 f 40.133j 10.100 f 317.331j 11.920j | 136.100h | 68.467 ki 0

0.368j 11.467 i 26.884 gh 3.210i 24710 f 40.533j 10.133 f 321.333i j 11.940j | 136.500gh | 68.267 | 1 0
0371ij | 115670 | 26.827gh 3207 | 24520f | 408675 | 10a67fF | 2997 9 | 11053 |136.700gh | 68.767 ki 2

0.383i 11.967 h 26.756 gh 3.200i 24.687 f 40.633 j 10.200f | 327.000 fgh | 11.960j | 136.967 gh | 69.067 jk 3

0.416h 12.800 g 27.149¢g 3.253h 24.403 f 41.533 hi 10.367 e 324.333 hi 11.983j | 137.767fg | 69.567 ij 0

0.419h | 12.833fg 27.237 g 3.267h 24.463 f 42.733 ef 10.467 de | 325.333 hi 11.993 138.367f | 69.867 i 1 30
0.423h | 12.933fg 26.530 hi 3.273h 24.847 f 41.833 gh 10.500 de | 328.667 fgh | 12.343h | 138.800f | 70.267 hi 2

0.425h 13.000 f 26.154 i 3.270h 24713 f 41.927 fgh 10.500 de 331.000 f 125039 | 139.067f | 71.267¢g 3

0.490g 13.400 e 30.159 e 3.6609 26.290e | 42.000efgh | 10.533de | 330.667fg | 12.137i 142.333 e | 70.700 gh 0

0.496g | 13.533de 29.132 f 3.6679 26.440 e 42.633 efg 10.600 d 336.333e | 12.587fg | 142.600e | 72.600 f 1 60
0.501g | 13.500 de 29.354 f 3.713f 26.623 e 42.667 efg 10.600d | 339.000de | 12.650ef | 143.933d | 73.000 f 2

0.513f | 13.733 bc 29.451 f 3.733f 26.873 e 42.800 e 10.633 d 342.000d | 12.677ef | 144.600d | 73.300f 3

0.525e | 13.500 de 30.652d 3.887e 28.657 cd 44.200d 10.800 ¢ 351.333¢c | 12.680ef | 146.533c | 75.600¢e 0

0.542d | 13.767bc | 30.793 cd 3.933d 28.673 cd 44.667 cd 10.800 ¢ 347.667c | 12.773de | 146.500c | 75.933¢ 1 9
0.546d | 13.867 ab 30.691d 3.937d 28.873¢ 44.800 cd 10.800 ¢ 349.000 c 12.827d | 146.567c | 76.300 de 2

0.553cd | 13.967 a 30.801 cd 3.960d 28.957 c 45.000 bed 10.800 ¢ 351.667 c 12.857d | 147.000c | 76.867 cd 3

0.562c | 13.667 cd | cd 31.005b 4,110c 28.090 d 45.067 bc 10.800 ¢ 360.667 b 13.257¢c | 147.000c | 77.267c 0

0.585b | 13.900 ab 31.551a 4.210b 29.253 ¢ 45.400 hc 10.833¢c | 364.667ab | 13.343c | 148.567b | 78.267b 1 120
0.594a 14.000 a 31.363 ab 4 .243ab 31.440b 45.800 ab 10.967 b 367.667 a 13.530b | 149.567b | 78.667 b 2

0.601a 14.067 a 31.221 abc 4 .270a 32.443a 46.500 a 11.233 a 369.000 a 13.677a | 153.300a | 80.667a 3
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* Means within the same column followed by the same letter are not significantly different at p< 0.5
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Table (6) :Analysis of variance of growth traits and yield season 2008 — 2009

PRSP UM IS T
2018 (1) 22211 (46) 2laal

2009 - 2008 (s& 53 aus sall Jualall 5 sail) clanal bl Gl 1(6) Jsaal)

Gy yall Lo 5 Mean squares

Juala / | Jualad “la Slae

0 sl Juala| 2 gaal) Al | Aa 1000 03y | T T | ) G |/ Bl sse | astaldl |38 50 el il gl | SS9
R % baall Jidaf  agaall . Al 5 ; 5 . i sl Y e

(/0k) sl . Weight of () ¢ (H/oh) | e [ ()

o - Harvest (2/ok) Number of . ) . . Degrees| Sources of

Oil yield Protein . L 1000 . Spike [Number of| Biological | Leaf area/ |Plant height g
index% |Grain yield ; grains per - 2 . 2 of variation

(tone/ha) | percentage grains . (length cm)| spike/ m yield plant (m°) (cm)
(tone/ha) spike freedom
(tone/ha)

Cile Uaall

0.003166 | 0.257671 | 0.0138016 | 0.01470 | 0.077651 | 0.0665000 | 1.48650 | 1.3500 | 0.0001666 | 0.23150 1.35000 2 Blocks
KYPO |
(1) sl

*10.883583 | *78.228469 | *4.5847191| *8.8560 |*50.753416|*52.4044167 |*352.0376|*3730.525|*0.6294166 | *209.80641 | *3730.5250| 4 Nitrogen
fertilization

o
1) eUasll

0.09208 | 0.144534 | 0.0046266 | 0.06980 | 0.070039 | 0.0219167 | 1.03316 | 4.8500 | 0.0007916 | 0.09066 4.85000 8 (Err)or (A)
Lﬁ}.—?éj‘ .\..gm.ﬂ\

(<) EM1

*0.314388 | *3.378848 | 0.1372950 |*0.031133| *0.006833 | *0.9481667 | *13.7437 | *118.727 | *0.0306666 | *11.03777 | *118.7277 3 Bio
fertilization

EM1(B)

@

*0.015361 | *2.229600 |*0.0222936| *0.023 | *0.076938 | *0.1677500 | *2.52177 | *18.1027 |*0.0021944 | *0.70263 | *18.10278 12 A*B
) Uasldl
0.010666 | 0.133081 | 0.0071905 | 0.078 0.046012 | 0.0715000 | 0.49183 | 5.8611 | 0.0008888 | 0.22283 5.86111 30 éfror)(A*B)
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Table (7): Analysis of variance of growth traits and yield season 2009- 2010

ISSN: 1815 - 316 X (Print)

PRSP UM IS T
2018 (1) 22211 (46) 2laal

Glas yall e sisMean squares
Aalialdl
Juala - Y dalsll .
D= il 1] gl | 1000 0ol e R s L [T e | S sleas
(/o) e . 7 |Weight of| Number | Spike £ A . Leaf area o Degrees|  Sources of
o Protein | Harvest | Grain . Number of| Biological Plant -
Oil yield - . 1000 |of grains| length . 2 : /plant . of Variation
percentage| index% | yield : . spike/ m yield 2y |height (cm)
(tone/ha) (tone/ha) grains |per spike| (cm) (tone/ha) (m?) freedom
Cile Uadll
0.00135 | 0.0105 |0.01201 [ 0.00931| 0.17049 | 0.14616 | 0.003166 | 5.7166 0.01353 | 1.4511 | 0.1215 2 Blocks
Lanl)
1) (s gyl
*0.09128 | *10.6873 |*54.7642| *2.2167 [*76.64603/*51.7131| *1.17208 | *3634.18 | *4.05416 |*356.237[*208.34475 4 (l\l)i;foﬂ;;r)lm
fertilization (A)
1) cUasl)
0.000062| 0.01633 | 0.15417 | 0.00158 | 0.12941 | 0.2511 | 0.002958 | 3.633 0.005762 | 0.9240 | 0.14712 8 E(rr)or(A)
Lﬁj:‘;j‘ J:m.uﬂ\
(<) EM1
*0.001217| *0.38861 |*0.26134| *2.2167 | *3.8106 | *1.7746 |*0.063277| *153.527 | *0.336517 |*13.7935| *9.6139 3 Bio
fertilization
EM1(B)
@
*0.0133 | *0.02222 |*0.33085|*0.00233| *2.1185 |*0.29105|*0.018972| *13.5277 | *0.045913 | *3.1887 | *0.8735 12 (A*B)
*) eUadld)
0.003667| 0.01183 | 0.07611 | 0.00647 | 0.1138 |0.20794 | 0.003666 | 7.8277 | 0.0054655 | 0.54705| 0.16044 30 E(r'ror)(gA*B)
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EMI s sad) dpanill 5 i o 55l el by ise (1 (5 520 38 3525 (55 4) Ol saadl 2l Jai rabaaad) Joda
el (5 siusa g ualdd) a5 il dpal) (5 e G Jaladll B85 Aol )l ansal g dliaall iy dda B
e AU IV Ae) )3l anse 8% 31.551531.244 abdiall Jara lob adlacly AU EML s seall
EM1 (s sl g an 5 5l anaaill 45 )il dlalas 2ie 726.790526.691 ddcall Jane J8 aly cpa 3 ¢ N 5

(G e Aol )l anse s

Spaaatll 5 an g il dpanstll i gina (AN O (465) Cnlpaad) 8 il I jads 1l g pall Ay pial) dpeadl)
Jalat vie diall Jana e iy | Sy JsY) aus sall g (g ll 4 giall dpuiil) dbia 3 Ly gina S EML (s 50n])
AL can o8 T 14,0675 139676k 3 ) EML (5 senll teansil (5 siose s oualall o s il svanill (5 e
I3 (s sall s EML 5 sl s oiom s il ssaniill 45l Alabaa sic 711,433 5 11,367 iaall Jane L

sl e

Aa 4 Lysies EMT ssad) aseill 5 g 53l dsadll Gl g (g J2 23 LS 1(R/00k) 009 ) Juala
S sl s (o 5 il dpail) Dl gine 8L ) S5 L pass sl STy (55 4) Gl saadls e 58 LS (i g il daaals
Sl (5 sie Jala3 die 8/ 0.601 5 0.590 diaall Jaxa ef alis ¢oiis ) duals diia L33l ) EM1
6 sl 5 s il anall 4 jlaal) dlelae cuae Lai ol 5l EMT 6 send) dpansil) (5 sina 5 saladl i 5 il
sl e de) )3l e sal s 2/ 0.3655 0.362 diall Jane J31 EM1

Ol A gyl Aliiall asea (88305 A sl Saa g yiill g EMT (s sendl daniill o) Al jal) o3 (e el
saauY) o2 Jal o Sy Cuacdaiall J sane a0 EM1L 6 soadl apanl) aladind #lad i Gl jall o3a & il
plail )l aiuly ge pldaill g Jradl dum jo 058 Al A 5 il daalis 5 4 el 5aasY) (e ¢ a Jas 4y sl
Spanil) oSS 55 Lae sl (8 (5 bl dpansill o e Linina) Sy o8 4l0e ) g B 4y ol 50y 028
B e g e Ul (o Jguanll Gl Guii By 5 A dga e Al Al o Bilan s dga (e 5 sl
Jpanall

INFLUENCE OF DIFFERENT LEVELS OF BIOFERTILIZER EM1 AND
NITROGEN FERTILIZER ON GROWTH TRAITS AND YIELD IN WHEAT

Saleh M. Ibraheem
College of Agriculture and Forestry, Mosul University. Iraq
E-mail: slhibraheem@yahoo.com

ABSTRACT

Afield experiment was carried out during the winter seasons of 2008-2009 and 2009-
2010 in Salamya which is located at 34 Km southern from Mosul city. The split plot
arrangement in Randomized Complete Block Design (R.C.B.D) with three replications was
used. The experiment included four levels of biofertilization EM1 (0, 1, 2, 3 cc/Liter), five
levels of nitrogen fertilization (0,30,60,90,120Kg N/ha). Nitrogen fertilization levels and
biofertilization EM1 were represented as Main plots, and sub plots respectively. The results
indicated that biofertilization EM1 level 3 cc/Liter was significantly superior in all growth
traits and yield in both seasons with the exception of harvest index in first season it was
significantly superior in stem length, leaf area, biological yield, number of spike per m?, spike
length, number of grains per spike, weight of 1000 grains, grain yield,protein percentage and
yield.Nitrogen fertilization level 120Kg N/ha was significantly superior in all growth traits
and yield witch is stem length, leaf area, biological yield, number of spike per m? , spike
length, number of grains per spike, weight of 1000 grains, grain yield, harvest index, protein
percentage and yield in both seasons . Biofertilization EM1 and Nitrogen fertilization
interacted significantly for all growth and yield characters in both seasons, biofertilization
EM1 level 3 cc/Liter and Nitrogen fertilization level 120Kg N/ha interaction was
significantly superior in all growth traits and yield in both seasons with the exception of
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harvest index which was at the interaction between biofertilization EM1 levellcc/Liter and
nitrogen fertilization level 120Kg N/ha.

Keywords: Biofertilizer EM1, Nitrogen fertilization, Wheat.
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