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Abstract

A global experiment was conducted in the greenhouses of the College of Agriculture
and Forestry / University of Mosul using a mixture of soil sample taken from the Rashidiya
region in Nineveh Governorate, northern Irag, and placed in 6-kilogram plastic anvils with six
transactions and three replications of black seed (black seed) seeded during the winter season
2019. The soil was inoculated with K. pneumoniea bacteria, obtained from the Media Center
in Erbil and isolated on MacConKey agar, as well as from the Department of Life Sciences /
College of Science, University of Mosul. The fungicide T. harzianum was tested in three levels,
and the ability of K. pneumoniea to stabilize atmospheric nitrogen on nitrogen-free broth (NF)
broth was tested. The results showed the efficiency of K. pneumoniea in fixing atmospheric
nitrogen by relying on measuring the efficacy of the nitrogenase enzyme by Nessler's reagent.
The resistance of bacteria to the fungicide T. harzianum at the second and third levels (0.5,
0.250 g/ 1), and the study also showed a significant effect, as the treatment of inoculation with
microscopic and Klebsiella bacteria and the addition of humic acid gave a significant increase
of 68 cm, as well as the interaction between them gave the highest values of 75 cm compared
to the treatment The comparison was 37 cm, as well as the presence of significant differences
in the weight of the yield, as the organic fertilizer treatment achieved a level of 100% with the
interaction between the two types of biological fertilizer, which gave the highest rate of (9.73
g) compared to the comparison treatment, which gave the lowest rate of (1.03 g). The results
also gave Significant effect on the quality of the oil yield in all treatments and in the overlap
between them and the overlap exceeded by giving it the highest rate of the characteristic, which
reached 41.81%, and with the addition of the highest level of organic fertilizer compared with
no addition of poison. D. Organic and the comparison treatment gave the lowest oil content
rate (39.66% and 22.53%) with an increase rate (2.15% and 19.38%). The statistical design

CRD was used and the results were analyzed using Duncan for means.
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b s A Ll bl gl )l 84 giea 30 ) Gigas ) Humicuasls (5 saanll slasd) ddlizal sl Cua 45 Hlad)
Aalre calacf 3 clail) gl ) 5aly ) 8 Lsins "0 (g gunnl) dlandl 5 (5 gaad) Ul Adlaly Al Jal sal) s
Jalail) oo GlS 5 aus 68 4y sina 33y ) cla gael) Liaala dilial 5 K. pneumoniea b iSs s Mycorrhiza Jb gl
e gl o pedal a8 Lo jiay Aplal) Jal gall il e el aw 37 A5 i) Aldieay 45 jlie an75 oy il e agin
el 5 T harizanum s s saadl el G JaIail) o sl A (e iy i) o)) A3 sina g 8050 g
74 e Cua ) pla ) 8 4 sinal) 33030 A sl 58 (5 sl anall ) jelal Ala¥) Jal sall 5 (5 umall
4 jlaal) dlalray 43 jlie O alaall gead i) daiia 55 5 soadl nall 5 138 5 s 39 4 jlaal) Alalaay A3 lie au
panll anddl Hgo ) bl gl 882k 3 8 ol 2 gay 285 g a8 YT 85 S Ay gina il g jE G jeds Cua
Lala il V) ) e il Jiat s cpm g all Y ame 80l e Jand 3l 4 5l ) Caliadll el sigll (il
K. LSt of WS Sharaki 1985 <l glii)) saly)y dilgilly LOAN Alain) ) ool Lee il 4
dlac Ll aly ) (A1) 50 Legd QI ) sl 5 am 5 il 3 45 (8 Sl sall Mycorrhiza <l ské s pneumoniea
& 150 Ay pmal) aanl) i LS (2017) gsals Jixang <lilall gl ) saliy (A i Lae (B gual) S il
Al 54 peanll 30 Gl W& Abu Dhahiand Al Yunis ,(1988) <l J sha saly 5 Ml 5 5 saall a5l
Loala e 2 Lee Al 5l 5 A seadll A Sl (alliad st (8 age 50 HUMIC pasls dlanS Lgie Jlaial)
o paali il 028 2012) ,Dhiab) 4 seadl cililealls alall g clll LA lid 4y ) 5 piall (5 jraall 5 (5 Sl ualiall
533 S sal (g sumnd) sland) Jlamial (b 15,83 o3 AlSharifi,(2015) 5 ,Al Sultani ,(2015) 4de Joaa e
Onbanall xpanill 31 Jalanl o g a8 Jalaill cblebes (3 clall o)) A Alalall 4 ginal) 33 3 (e Ll g Lis 5!
el 3a)k (e AR jualiall 4 5als (e 2 B Gluadall oda o) Cua (gl anall 3 5a 50 (5 uall 5 (5 goanll
Gl all il 5. 1985) ) Fitter seil) Slakaie zlioY Clall b 5ia3 Gl g ) sdudl) 5 G g 31l (5 puainS 4y sall
Cpand o Jaad SIS 5 ) siudl) alialial 540030 (4 S ) 50 L b (5 s B Lgiblia) wie | 3l ) sSulall il yhad ()
Glall gad Gt B g A ) siudll paie daal ey 8 Gl (5 ey 38 il ) Allayl 5 sl Galiatial
.(Yoram and Koltai, 2010 ) s slewS 1 30 Sl jlad ddlial die &l 6l) 4313
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(o) Sl g1 ) e (s sl anall s HUMIC Gl il ginsa s & sond) Z8LY) L5 (5) sl

ALy b sia T.harizanum + -T.harizanum
Ll Humic sasla ddlal ol sise 4 geal) ALY
100% | 50% | 0% | 100% | 50% | 0%
32.33¢ 39 42 32 37 34 31 Control
56.55 b 67 58 51 61 55 48 G. mosseae
56.11b 68 59 48 64 54 44 K. pneumoniea
68.44 a 74 70 60 71 75 63 Jalal)
61.51a 56.53 b @ sl anall Jass 5

% sl b ol s HUMIC (iasls Gl sive 5 4y gual) diLaY1 il
dia b g sime il ilael HUMIC Uiasls (5 saandl dland) 35 535 4 saad) 30au¥1 () (6) Jisaadl 3 il Jo
Al aa s % 41.81 il ddall Jane efaitlacly Jalaill (35 5 i Jalaill 5 cidlabaall apen (8 3 Jaalss
Ca W Al Jana Jil a4 jlial) Alalaa s (5 gunal) dland) dilial aie ga 4 Jlia (5 pumall Slanill (5 siasa e
il s (I sl Juala 85300 e g s (% 19.385 % 2.15) 333 Aty (%22.53 5 %39.66)
oala diia 3 " gima "l ) 50 Juals diia 3305 8 HUMIC 6 sand) slasadl 5 4 sl 50aul) s Jalail)
il iy dandl) A agind 3 & (2014)ssalls 525 eans Lo ga Gl 35 dulall CBllae byl
Do) Jeala (8 A sine 53l ) 6o (g ad) aseniil) o)) il < pelal Cua Lgeall J 8 s e Micorrhiza
820uY) e £ 3a Jae dad O (K s Lgeall J 8 Jsana g TEM (sl sbandl alasif #las cadl < 3
Sl e el Sy 38 4005 Cl g e dlanadl 138 alasiind ) paiuly s lin gill s A o yinil) Lo g4 e
Gl uaddl L e agiul )2 3 (2019)ske 5 (el e Jian e e i) G55 XS LIS (g e
3L s ol a5 Cua s giamall s 3 Lkl 3l Ae i) 5 40aSl liiall (8 o saiaally dpenl) 5 Joally (51

LAl a5 (s san ) alend) 5l G Jadal) das 3 s A4 e
Clalaall &y 3 A 8 4 giaall 30l 30 & Micorrhiza <ibbil (an¥) Sl "l Jsaall (e Baadl
by dadlall EOlleal) (8 gaall &y 5l A ilS s A5l Aalea s KL pneumoniea LSy A5 laa
<A K. pneumoniea LS b iy dadlall <i3lalaalls 45 )lae 9439.72 (5 sanll dlanddl 48l 2ie 5 Micorrhiza
LS Al alaal) Al (8 o on) (3 o 31 s (bl (5 Sy 385962253 43 el Alalas 5 %38, 74idac |
&t sl S i padadl o KL pneumoniea i 4o asi (Al G g 530l (g soad) ol Gl () SIS
3085 o) g il pendll ) (2013) SLE 5 (a5 (2004) <Khalig oo IS s2n 5 be g (380 138 gl
Dl alae ) 3ol 5 4e i g bl o WS ) Asth el (8 B (5 i (B (aalad) 4B 3 bl o Jal 8 e g il

A Sl
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%o 3 At e (5 saall andll s HumiC Laela il i 5 4 soal) ALl 30 (6) Jsaall

ALy b sia T.harizanum + -T.harizanum
Ll Humic sasa ddlal il sise 4 geal) ALY
100% | 50% 0% 100% | 50% 0%
% 22.02 ¢c 22.53 % Control
% 32.98 b 39.72 | 36.56 | 27.32 | 37.22 | 29.15 | 24.62 G. mosseae
%33.15b | 38.74 | 33.88 | 29.31 | 36.25 | 32.75 | 27.15 K. pneumoniea
36.05a% | 41.81 | 37.15 | 3285 | 39.66 | 34.76 | 30.67 Jalal)
35.48 a % 31.58 b % g5l anall Jas 5

ol 155G LA g (8 Le 35S i) anall (30 MIC daie 38 55 JB i

o Lo sS) 55 6 sl el (e Adlide S0 5 il 3 Aaual 5 Ay siee <l 5 llia o LAY 138 il Cana
(7) 8 Jsaall A i) a8 Cus M Conkey o3 b sl e K. pneumoniea LSl b 35S gai days
) &Il SN cpadall die Ly )55 96100 iy sl 8 Lanii () (531 (e 2) 43 (sl (e eV S 5
ol (udi die 45 )il Alalee gy 455l oLl 10 ALl 7 22 xie 5 5 sl e (11000000071 5 1000000/1
- %30) wi K. pneumoniea LiSsl b 5 gail Janii il (g paal) tall o)) il yeda) cpa 8 2l
el (5 55K saill o 45 5lie dalide 22aly gl e (b 1500 0.5) S5 V) 58 (6 siase 2 ) (%50
(2010) s A sSoumik  4de Joas Lo pa (381 5ia s odle) Jsandl o lld jeday LS oy lall (i aie 5 45 a4l
O S Adlall S gl die il yladl) e Lale S 4 5l =8l A& Trichoderma ¢ssssll aall 4ladiv) sie
Al o (5 Ly 138 5 adlall 5 il sinall JS ie 5 il (o) amaall Jedas ol (pse 14) 3aad) ie (o L) i)
(2011 <0581 Mahdy)duall e 58 55 vie (g saall Hhadll ae Gilaill e 1y 54l
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A0 30 plall 58 S fnaly Alna

a1 55 LA sai (8 Loy sS85 (5 soal) anaall e MIC Jaie 38 55 81 a8 (7) Jsaad)

a5 14 24 10 4l 7 o 3
LS Cadlas
Cs C C1 Co Cs| C C1 Co| G| C C1 Co| Cs| C2| Cu Co

IR I e B I e B I I e B I I I = N e = B 1/10000

+++++ | | | | ++ | | | | ++ +++ | + | | | 1/100000
++++ | At | A | At - e I e e e i e = s I O = O e 1/1000000
++++ ++++ +++ |+ - ++ | A+ | |- + ++ ++ + | ++ | ++ ++ 1/10000000

J&2=C3 &1=C2 &05=C1 _L4a=Co

Sl g pai b Mas da sei B sei b el
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Fasia1 s A el obiad)

& o il el 5 Jlaly G5V 5 (5 senl camdall 5l (2019) 2ead Jles cubie 5 20 (i g0 (ke ¢l
& alldy ) el Aadl Petroselinum crispum Mill s siaeadl il 3 bkl llde i) 5 4l claall
.368-350: (2) 6 =1,
Juala (& LSl (g3l 5 s yastil) 5 aaally spensll 580 (2013 ) alla dea) ol | SLE 5 Galy 2ea) | Gues
.669-659(2)5 due) ) o glall Jus Mss Linum usitisitssimum L o<

Glia g Mo dll 5 (500l dpantll 530 (2014) ) ) 2ens wllaa sy salls pan ) s o g5
.(14) (2),1646-18134e) ) aslall cy <3 dlas{Glycine max(L) Merrill} b sall J # (x péia
lanly Alalaall 4l 4 gl AU Y1 8 allaminal 5 1 350 sSolall ki andidiny J3e (2018) 250 e si clbalas
221-205 el 530 o slall s Alse e janall 53 s s
A all e e ailan s Al gai B 13l Sl iyl 50 (2017) Dsed) e il de oy s
5l Arals i 3 IS el s Aoy (a5 lalal lall L

/sy 3l ol 3 ol / lsas Jlsm 333 86 el 48U lail (2017) dielosd s sl cdlal
oY)
& sl Chilias and MIC () Bl il 4l 53 (2012) a2 e o) die Opmn Jal (na5
Aalal) Ay il S Alas (35 alls 7z 5ol lilal (e 4 3eall Acinetobaeter L iSal slail¥l ol 5o
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