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Abstract

The study was conducted in the laboratories of the College of Agriculture/Tikrit
University, while the field experiment was conducted in the Department of Crop
Protection/Ministry of Agriculture, located in Baghdad Governorate/Abu Ghraib
District. The results showed that there is a clear and significant superiority in the
use of hydrogel in all the studied characteristics, in addition to the noticeable
superiority of the treatment of organic copper, Trichoderm harzianum fungus,
and the fungicide Beltanol in increasing growth and productivity standards,
whether these treatments were individual or synergistic. It became clear that the
percentage of leaf area, plant height, leaf chlorophyll content, and yield weight
under the conditions of using hydrogel for the triple treatment (biological fungus
+ T.h element Cu + Beltanol pesticide) reached (39.43 cm), (77.8 cm), (59.2
units/spad), (330.66 g), respectively, compared to the treatment of the pathogenic
fungus only in the presence of hydrogel, which reached (19.26 cm), (43 cm), (26
units/spade), (164.3 g) respectively, while in the conditions of not using the
hydrogel, the triple treatment rate (biofungual + T.h element Cu + pesticide
platanols) for leaf area, plant height, leaf chlorophyll content and yield weight
were (35.76 cm), (72.6 cm), (58.8 units/spade), (309.3 g) respectively compared
to the treatment of the pathogenic fungus without using the hydrogel, which
reached (18.33 cm), (36.1 cm), (23.7 units/spade) (112 g) respectively. While the
results of estimating the effectiveness of the polyphenol oxidase enzyme showed
the superiority of the treatment (pathogenic fungus M.ph + fungus + T.h element
Cu + pesticide Botanol) without adding hydrogel, as the enzyme effectiveness
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reached (1.47 units/g wet weight) compared to the treatment of pathogenic
fungus, which reached (1.08 units/g wet weight), as were the results of estimating
the effectiveness of the same enzyme for the treatment (pathogenic fungus M.ph
+ fungus + T.h element Cu + pesticide Botanol) but with the addition of
hydrogel, as the enzyme effectiveness reached (0.87 units/g wet weight)
compared to the treatment of pathogenic fungus, which reached (0.74 units/g wet

weight)
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45.66 48 43.3 T.h +M.ph (areal) jhil)
48.66 52.6 44.6 Cu +M.ph U2 saal) jhill
56.16 57 55.3 JSELY dse +M.ph 2 seall kil
55.33 56 54.6 Cu +T.h +M.ph U aall il
62.91 64.1 61.6 JSULY aa +T.h +M.ph aeall kil
67.25 69.1 65.3 JSELY asa + CU +M.ph o2 saal) kil
75.25 77.8 72.6 J$ELY dse + CU +T.h +M.ph aseall kil)
61.27 56.53 Jaaouted Jana
4.67= Dlalxall 2.20= Ja 506l LSD0.05
6.61= baall X Ja s yailel)

Gl S 3 Jare Jiay Jsaall B8, IS *

SR o058 (e (81 gY) (5 gina

@A OIS Jdg K (e Lgall J8 il (s 5iase 3305 A (5) ) Jsaall w2l mia g
/83x5) 59.01 Caly Cus (J5UL 2 + Cu _paic +T.h ki) 45U dlabaall E3labaall Jana
Ve el (s 538 5) 24,88 aaly s (L ia yeal) ladll) 5 ylasuad) Alalae pe 45 jlae (sl
Blal (5 dome e (Sl f3ng) 51,45 Jldier Jagouel) d5m s Jonal) (55 38 Ja 5 )
oS 8 Jasuell 5 C0lebaall G JAIN o pemiy Lol (s /535 5) 50.61 &l 3 Ja 5 )
s dasond 2 (J5UL e + Cu aic 4+T.h ki) 456N dddlaall 4 304 ) cllia
G ks M.phaseoling s _seall ) dlelaal (sl /3 5) 23.7 o 4l (bt /525 5) 59.2
Cdasoued) ALl
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Aall jaliall amy )8 e 358 Trichoderma ¢ sl yhdll ax Ul sl g 63 )
Glill daa Guead e dlad) QG ey JUlb g (N p,k,cu,Zn,Fe) Jie clill el dagall
2015 « Zohrens Akrami) dJs s, siSU (e il (5 giae Gl ala jd 5 saall il ddae 3y 527
e Blisy el dly gl ol il slall Lais (8 <l jpae Al mie g alae (5588 Jagonedl W (
Saiy Lan Al 80 g sall Apdiad) ealiall Jglal ol 355 da gt sllac) Ll s s3all 4 o
e ALl ) LS| (2020¢ aluall € 2011 « Brave s Nnadi ) bl sai e 3ol 5 La
Jad 5 IS Sl o il ey 3 b5 ) 5ISI e 1,50 5 st 3aL ) () (63 (g seand) (aladll
el didl ddee B ULl 3l Bab ) oo g 1y Sl dlal e Leides
(2003 s AT sl

Sallad) a3 o3 Al e (el hadll )38 o) (2018).  Aldoury s Hassan L)
e (e gnadll saill o Tl @l jigd 4l WIAN ol s Jlad ) 0% Cellulase
(o aall pladll dlalaal Jb 5 ) 5lSI (5 giaa (alisil Canid 315V

JBooslsl G FgY ssina b Agall § Libal) clalaall (a9 Jagoulgd) aladial EU (5) B Jeia
andl) il (ha yan Lilal) dig B caal L gaal) Jgd il (s B3a 9)

Jaguuied .
™ lalaall Jira <Blalaall
Jasssedl e | dasuuted) O
55.25 55.8 54.6 PRI
24.88 26 23.7 M.ph o2 aall jhil)
48.90 49.3 48.4 T.h +M.ph Caeal) jhil)
52.05 52.5 51.6 Cu +M.ph (2 saal) jhill
53.11 53.3 52.9 JHULY e +M.ph 2 paal) i)
54.30 54.4 54.13 Cu +T.h +M.ph Uaseall shail)
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55.06 55.3 54.7 JHUL 3ue +T. 0 +M.ph Gl seall il
56.76 57.03 56.5 JHUL 3e + Cu +M.ph Gl seal) kil
59.01 59.2 58.8 JHUL 3ue + Cu +T.h +M.ph G2 seal) jhill
51.45 50.61 Jaguslgd) Jua
1.69 = Ja sl
3.58= wllaall LSD0.05
5.07= Oladl X Ja g 5l

S 3 Jane Jiar Jpanl) i pd, S ¥

Jualad) 39

Shaill) 280 Aldaal) Jina b el Jealall 35 88305 dlia o) (6) & Jsaall s
U seall il Alalae Jare go 43 lie a2 320 aly 3 (UL de + CU seaie +Toh laY)
A0 alal) Alebaall il 388 Ja s suel) s el Jalal Wl | e 13816 iy il 5 Luss
ot 112 g & i & 330.6 Jasovel 25m 52 (UL dsa + CU peaie +T.h Sla¥) haill)
da sonell dilal Jare 34855 WS | dagonedl 05 i M.phaseolina o= eall il dlaledl

a2 224.48 &l 535 s yuel) il e JA Janall e a2 250,18 &b

Lagiag Leleay Lae 45l st PR e da g0l e\diiu\ | CU.N\ Bl ) e (5 B
daalall pladh iy Laa do il (8 53 5 sall el Lol (e 5 3a3 Ml 5 43S 558 JshaY olpally
dagiall palic ol A A0 daleall Jaladl 33l ) oS B (2015, os0a)s Pattanaaik)
Slo Sl dShy Sailes Hsaall s 3305 (A juS 50 W T.harzianumohd Lew 5 45 5l
s 2L ) o lee SUlall JB e NLPLK i Gdaall pualiall Galiaial 40l 22 )
e i e Al ¢(1998¢5al s Bjorkman) il &l el 7)o jaa5 Al Anlll
s 3L o sl Jaladl a2 oy 3 Al & deli A sl g Sl clall sal Jaea
Jealall I (30 e ol U850 (aSal Lae cilpdinall Gabiaial) alajy ellyg 53l ¢ sanall
A W)l (A (g uanll puladll paic ) ) G G A dex ey, (2018, saieall) Ll
Sl s il Jeals ) Ll 5 dalaall o328 JMA (g dxieaall ) sall 8345 I 535 Laa S5y 5100
(2010 ,05031 s Narimani ¢ 2000¢ seill) ale JS&s Jealall s 550l ¢ 55834 )

Ol o zmaly o WS Jasouel) 3ale aladiul ade ga Jaaladl (aliad) Glawl aa) o) WS
dagillys bl ses el Jills clilal) e el slea¥) ) ol &l aae Y @lld g deadiuall
! M.phaseolina (el shill ildaa o)) | (2018 05415 Anusha) dwaalall (55 daalisy)
ClY) Al Al o Lee la 3V dae g aEall A ol g LAl Cslaazal e 3 )adl)
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an) gl) All Jalal) ¢ Jira 8 Ay saal) g Apilaansl) cBlalaall (s 9 Ja g oulgd) aladind L5 (6) aBu Jg2>
weaadl) (padl) A AlaY) g B cad b gall J b cildl (a8)

Jira Jasougd) el

Bllad | sl g | Saenied sy
328.00 337.6 321.6 pabs s
138.16 164.3 112 M.ph 02 saal) shil)
166.66 178.3 155 T.h +M.ph gaseal) shill
152.66 181 141 Cu +M.ph U2 saal) kil
248.66 260 237 JSELY dse +M.ph 2 seall ki)
229.50 241 218 Cu +T.h +M.ph (aeal jhill
281.33 290.6 269.3 JSULY e +T.h +M.ph aeall kil
271.00 285 257 JSELY asa + CU +M.ph o2 saal) kil
320.00 330.6 309.3 JSULY Lsa + Cu +T.h +M.ph oaseall kil

250.18 224.48 Jaguulgd Jara

9.90= wlxall 4,66 = da 5 el 0.05 LSD
14.00= <Sbaall X Ja 5 5ulel)

Gl S 3 Jare Jiay Jsaall B8, IS *
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Jdba.d‘

slial 8 45adlSa (33 yh amy aai 5 Rhizoctonia solani s Melonis Fusarium ks

oyl ey Al iyl ddny Jie L(2018) Mea) majll e dige (sl
audi g (Capsicum annuum L.) Jadl s el a jel daaliaall g dpual iy yhall
dada (A del il AN Sl AEg and iteale Al pael) Aaglie A LTS

GBoall S

Glual )l meudl il 200308 Ao sy Guaa gigdy usdd alas | sl
b gl allad Cnt A 8 (B Ao o) dall el e (pina Jals (& 5 pall
.105-98 :(1) 3 , Al o slal 48) joll Aaall (5 ) saall

Azotobacter LS s L(2012) .Z8 LasiS (mway Jkhall ae slgr oAl
palll il s 5 0l 4 5als (8 Trichoderma harzianum _kdlls  chroococcum
174 -157:(2)4 A )l aslall 48 SN dlse Hordeum vulgare

Gl 5 Mlasy ol Gyl e dilide Glhgiee 53 (2018) and O Adpda | saiaal)
(Zea ¢ jiall 3,31 U8 (1o Gaiaall K ) ghudll 5 siudll paic 4y 5ala (& o sl gl
10(1). 41,50 aslall oy dlae mays L)

O Opfina dlaiul 8 Ciliaall ) giudll (e dllall il s il 2011008 4 e 2eaa ¢ 3g)
A, s @ (& @il aasll g paiay (S0 Triticum aestivum L. adaisll
S Aadds, Aol S ieale

Gl Ay sean — ook — QI dadae Bl 3085 (1987) ikl as, oa )

Juala s sad (A waally el il A5l aendl) 56,2010, Ao £ sisd Gaing e g8 (Ao
Uas, waally @il e Hoadly 31 sY) s sisas Sorghum bicolor L. eleanl) 33l
152-139a(4) 22211 8 alaall, due ) )51 o glall HLiY)

Helianthas annus osedll 38 3 (e ddlise 4480 55 ) i dilain) | 1997 | mle dana | ald
CAasladl 8 dbaY) skl e 5505 Macrophomina phaseolina skl 4Ladd
o= 91 ol dxala —de) )3l 4S — o) S0 da 5kl

Aala - ool Gindly Il aileill 5135 a0 b il il Jae L(1982) ane 4 3ans et gita
=288 . 5all
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Sl Gl ol Csa i el sl by jhadll adlis s Jje (2020). (e s Gugun ¢ ALl
A5 aud - piuale Alu ) 4adeglae Sl 5 Glycin max (L.) Merrill bsall J g8
Alazy daala /e ] )l dusaigl asle 4S - bl

Lngdl Zde) )3l 5 5y, dasdl Nde) )3l e Blall L8 Lisall b, (2008)¢ dpald Y 3 il
0230 . 2008 il (47) ab 4ol )l 5 i ¢ o))l ) slaill g ali O dalall

Gl y Ml addaill 351 55| Jom gl daals il 49385 (50le 2000 . 4llLe and 4 e ezl
(o2 i) (gala

daalally saill cliia & de) )3l aelgas smaadl cliy 1S (31 552012, g3ge 28 ¢ ol
OB (g2 dae ,Sesamum indicum L asend) J pasal 4o sl Slaall ey g 430 Sajg
102-750<:(1)1 4812l de) 53l &l
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