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Chitosan = il dldlae die sl Gy i) 201 palaas) s WS (2006
bl il ol WS (2014¢ o535 Barrientoss 2004« osoAls Devlieghere)
6 530 AndlSa 5 aial ALl Y g Jae o o (S 431 il Chitosan (e il s il
Ba I o oSy 5 ) ol Cuinty A g il (ol e ey ALY ) il
¥ ) SLEEY) (e Lerias Laa il e ) linie Jali @8 g0 s aole ) ga Lyl S Jall
)5 el alai 8 Cilay 331 (e aaadl 3isg 45 LS ((2013b «0sATs Gavhane) deslull
415 ( Peroxidase« Catalase «Superoxide Dismutase) Jie 2uS sall dle i) CpausY)
Gilalga ULl da glia (a2 g il Aalany 3 jAiall elall dpeS U85 g i) dolae (8 aga )50
(2010 «0sas El-Hadrami) <leall 5 as slall 5 ) jall cila ja A =laasy) 5 gl )Y)
paliall (aliaial e acluny Clall gai Jisgs ) ms Asall diadll e Chitosan s
Al 5 el 5 A0k 5l 4y 3 Gaal 5 (e reng 5 Clall B8 5 e s Sl 3y 5y 5 4008

.(2015c¢ « Kanatt s Chawla) %l 4 gan A 53 (e iy
(S5 5 s Jualally gail) L& Chitosan s 1.2.2

dalay A ) dll il Alalas e 4%y ja3 8 (2010) o505 Abdel-Mawgoud o

ORI 05V s BsY) ae s clail) gl& ) 882 ) Jsman ) sal Sl 3au 2 355 Chitosan

24 sl il 5 30020 A0S0 Aol o) sl gy LA IS Jeslall 5 il s 31y 550 ka5
A5l Alabra Lo ) sl J8L Ll & gl gl 5 o 5l
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Chitosan sal i 44 2 (2012)¢5041 s Chookhongkha Les alé 4wl s < yelal 5
Aol 54, sine i 5 48 (1% Chitosan powder) 4dliay! dlelaas calas 3 Jaldl) il s e
18.58 &i_jlaall dlalaay Lulid 4 46,27 ciliill le i) et cabae s (el 5 (5 wadll saill
G s S Cilae| LS an 10.20 &l dldbaay Ll o 23,32 dasill jhad el au
aw 378 4 )5 e et 5 el A8 55 14,40 4jlad) Adlaey & jlae el 48,5 156.25
o 4,09 4olaal) Aldbaey Luld o 10.05 48,50 Jsha SiS) 5 o .58 40,180l dldlaey Luld
Jab 55U (5 gima o) Dl g o 1,58 40)laall Alalray Luld ans 3,78 48 5ll Ly el
Sl dae i cilae 122100 pale 26,82 45 i) Aldlae CulS Laiy 162100 pxle 40.75
26.06 <l Lyl Uiy el cudae g el 3545 1,70 4l Alabasy Ll 1l s 53 18.60
Ll g 2,50 A5l Aalasy Luld Il o2

e Chitosan sale il 48 yeal lal jal 4l )2 3 (2021) s Al sHossaini LaY s
)l et calae§ 3 gaill il piga 84 gine g 58 1 a1 Ja 6 AdlaY) s 3) Glasild) il
"l A8 5 101.25 4 eal) Aabaey Wik il 48 55 111.5 @aly ) 31 6Y) aae 64 indl)
sie el g 81125 g Y1 laae 5 s 85,17 45 jlial) Alalaay Ll ans 89,9 clill g lis 5l 5 !
Sl g 53 10 4 aal dlalas pe g3 lae

sle Chitosan il Jes 2021 ¢s,a05 Nashat 40 ol (3l Cand) il & jelal

he T 3 Ol (s 4 sina 8 5 58 Ll Hall il e Cpe il (5 53al) 5 (5 sl salll Ciliia

3 g o 47,50 23 jlal) Alalaay Ll o 63.37 lll gl ) 3ol ) 15l axle 500 S il

san 1l 48 )5 daliay 1l 48 )5 61,78 4 leall Aebaay Luld il 4855 76.04 G5Y)

Ll ot 8,98 _sdall alall oy 5l 5 148 ) 5 2 83,14 A3 )Ll Alalaey Lulid 1448 55 2500 88.91
o 6,12 oy A J8) Clas ) 45 )l) Alalaay

Sl Slee Chitosan = S5l Sl dldlas o (2019) wsA)s Bondok o WS
Lo g g LS Apaliiy) 82k 55 s pudl 3aliaall o) gall &30 B3k 55 el (ailiad s

43,k Chitosan ) sabe Jlaxiad 3 Giald) (e 00 da g a8 SAL sl e
Aul ;0 4 (2009) El-Tantawy diasi 3 juadll Jualas 8 4 ,Y1 AiLeaYl & jlae i)
Gl 4 ac) 2 Chito-care JS& e Chitosan sale aililas die ablodall Gl e L) jal
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48,545.77 3)osY) 220 5 e 58.33 A liall Alalray Lul ans 63,33 iluill i )) & 4 sina
Ay Ll o2 84,2 clusll Cilall S (55l 5 1l 48 55 35,00 4lal) Alebaay Ll el
Clag o 273.24 4)aall dalaay Luld o2 349,53 clall (5 5kl 06l 5 o2 66.44 4l
O ae pade 1.20 Llal) Alalaay Luld 1oz azle 1,41 &l Jid g ) ol (g gina o) Aaladll
REBS

3

a1 Sle Chitosan (il il s (2011) os0aTs Mondal W) sl 4l s s

g & daal g 3y gine il g8 1 il ke 100 S8 Alalal) calae | ) ailaadd) il Juaalas

Alalaay Luld Tl & 8 3.55 & 581 dac 5 e 53,0 A5 lal) Aalleay Luld an 71,2 Ll

48,5 32.2 4 )ad) Al Luld rely 48,5 38.3 315Y) aae 5 Il g 53 3,00 4l

o328 Cahae | LeS 1l 2o 1000 4l dlebeay Ll il 2o 1098 (31 sY) daliue 5 el

2.240 4 jaal delaay Ll 1= a2 a2le 2,460 Js) <0 (e 31 0¥ (5 i e Alaladll
22 617.7 2Rl Alalaay Ll a2 713.4 <l g5l 55 el 1 a2 pale

s e Chitosan il Ll 48 =l (2012) 050375 Mondal )l 4 s i

il i 51 &y sina 5 3 1 51 aala] 25 558 5 M Al s 31 Lyl il Josln

GOl G pe pile 2.53 iy ISl (s sina o5 Tl 4855 36.0 1Y) e 5 o 148.1

ki ety an 15,8 5al Vgl ety Il a8 23,1 Jaill sae ST cilas LS (5 5kall

Alalas ae Ll 1= s ()a 1531 Sbals el a218.5 3 aill Uy el an 1,35 5l
5583l lieall ) J8) a3 4 Ll

Gl et 4 el (2012) 050305 Shehata e a8 ) & el milis @ jelal LS

saill A giaa Sl e 15 e 4 dldaall cilaef 3 Chitosan saber 8l il Al

0555 18.0 BlsY 23 5w 144,0 <l el ) o) s 3 Ailasl) cliall 5 (5 il

il 23S 2,99 bl KN Jealal) 59 3.5 4l ddeall o) sall Ao 5 a2 112.6 31

Dl (3,94 a5l sll 50,504 L siuill §2 .24 G s yull ) & gl dsl) 8334 ) Ll

S sl Alalas ae 43 )l8all die aaS il 53,64 Cualy s il 8 elijl 3 5 sl
Al 031 A i Sl
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A A il Alai) 4 el < al (2013) 050305 EI-Miniawy W o 4a3
Gl pdipe 8 Al gl <l e 3G 13 Je 5.0 (30 Alalae cudae§ 31 Chitosan — iU
3e g an 23,83 clull el )i e ) calas 3 Ay sl clial) g Jualall cilis s (5 padl) saill
3.14 5% ¢ seaall Cilall )55l 5 20 63.52 31 sY) Aalans il 38,518.20 Gl sY)
122100 pile 50.17 Jid 58 e s simall 5 213,51 (g adll & senall Calall o550 5 2
G s A giall il g Sl ) 1) (e a2 100 aile 256,00 S s 53 SU (a8 el (5 sina g
S Jealall s a2 9410.07 3ai) 035 Jaxas %1.33 aselisalls %0.19 sinidll s 3.36
L jlie die 5kl (sl (e a8 100 arle 74.92 C (palish (10 (s sinall 5 a2 453.04 il
Ajlaa) Alebaal i) JB) ae

Gl sie da,b Chitosan = glead) &l (i o) (2015) GsoAls Sultana cms

axle 100 UiV Alebae < 685 31 Aoy BRI J goms ) ool 38 1= 53l azle 100575 55050

A8,)516.3 GlosY ae 5 an43.] clill leld )l el cuae g el il e Lsins - 11

L jlae 2ie 1 jliSa (da 18,0 dualall g ans 18,1 48,5l (2 yo 5w 31.3 48,51 Jsha s il
liall adgd al) J8) Clas i) 5 jlasuad) Alelas g

saill (punt e Chitosan - il aili 4 1=l (2016 ) Waleed sl 4ai
s 29.0 bl ¢l ) 84 gina a3 (1l a2l (00) Alebaall o83 31 Ll il £l
GosY) daliay 492 45 el dlalaas Lild 54.8 31, sY) 22 5 26.0 45 laad) dldaay Ll
A3l el Wil a2 6617 G152 sk 0505 20 3.297 4 jlaal) dalaas Lilié 22 3,667
G b 05 a2 100.a3021.8 b diis )55 22100.030e43.5 a a5 s (5 sina 5 a2 5830
O sl 4 il il s b a2 100 22ke]9.6 5@ "ae 100 axle39.1 4 jlad) dllaay Ll
%0.289 i jliall Alalaay Luld 960,321 sandlly %2.39 4ijlad) dldaay Luld %2.66
dalray Ll a2 6668 skl Lol ) (035 %3.00 Llall dlebaay Luli 3,349 a gl sall
00530 SN Jealall 5 4 325 45 jlaall dlabaay Luli ans 36,1 ol Y Sk 5 a2 5990 45 ladll
prle 45,1 C oalidd (e (s sinall Tlad pha 209,05 45 )leall Alabaay Ll olad - ol 32,37
A1) Al o) sall 4 gl dpil 5 122 100, axke 40.6 A3l Aalray Ll 5 5k (355 22100
965.32 4)aall dlalasy Luld 945,95
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= Gl 4585 (4 (2016) 030ATs Malekpoor Lall da st (i bl s LS

Clill ¢ ) 84 sima il g 8 1 il a2 0.4 (i) Alalae il 3 ol Hl @il e Chitosan

a2 1.96 Glall o385 a2 10.42 okl )slls 2am 4.29 GI,sY) daluas v 35.43

0.99 4l by Kl g ok s ae a2le 0.33 b dids)olS5 a2 aale 1.04 @ S5,
liall odgd agdll J8) chlaas ) 5 k) dlabeay Luld

8uall il ) 53 dlalas 2ie Cilian 4y 5ina W 58 cllia ol (2010) w3l s Zeng 25
g sanall 4kl g AN ol W)y il Jsha A & gima 324 ) e J eaall &3 3) Chitosan -
d.ualéj\ a:\;l_u‘\ E.ﬂ:\j ‘;9 ac L Sl LSJM‘} Lﬁ)mﬂ\

dee Chitosan = daleall il & o) 3ell (el <l 5 (2007) MausYen BaY
s8N e dlle i e Lgdl siad I ABLaYl 48 0 daluaally G35V 2o 8aly) e
(Jial) et 8 Aldeal) e bl (e J skl il (S LaS a audlSH g cpm g i) jualic
bl A izl jga.3.2

O AL ClLaaSy aaling 3 Slll sail 4y )5 i 228 Al (5 prall Cladaall (e <l 3l 22y
Jaiaill g gail) ot g Sl g i g ol (8a1AS Jie Baa ol gl il llee Calide 8 aga Hga 4l
Lalii) g Lales 555 8 ey ol slusall 038 Jas (amy 43l 4 5l o i 53 a2e Jla Ll 5 sl
70 e SS) Ja JE il 5 (2001« Alloway) daliy) sels 5 Jsanall add 5 il
oali (e e gl 43w 30-20 s i allall 3halie any ldl g bl oli 31 dgaal ale
&b oV 5 AialS Jualaall (mmy 8 il o8 slalall (oany Aasdle A (o i3I juaie
painll 138 Gt (o il Al Baen) alasiul Ui e aele les allall 50 alaes
Aalaiy) 8 A8l 4 gal) aillagl) 8 Al cibdeall (e il ol ¢ (20083 Alloway)
gl a5 ilial) JS35 5 LAY (a5 Akl 5 4y gual) 2p3e Y1 0 65 ) et Al
(e 220 (8 1S e Slale alsan 5 Ll O e il (S5 (A& )2 al 3 (5l
i3l 5 ¢ (2002 «Cakmak (L) G sS5 ¢ <l yum s pSU () ¢ il ) Gayl) Sl 3]
Al Lal clll 8 A ol gl il gl (e 222l 1y g jam a2y 3 QLD gl dagall pualiall (1
.(2003<Das 5 Ranja)<t seel) 5 ey 39V (iany Glas 5 Tasdis 3 dseal (10
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el g (S oY) gaill aliia wiay 431 3 calilall 8 aipaal 5 @li 3l ) sol andli Sy
el Jiaill dlae (8 ae by 5 paiaall (a5 50l 5 G s sl ApaS 5 a5 0 Gyl (655 e
el 5 LA 80l e Jliy s Ay ol e 5 &y gual) lalga¥) o gley 5 Las I Sl g at
Al 3 agall SLIAN s Jgl (3 S5 b agasd o3 s i) ae¥) (adal) puiaas
ZUl Cgan oS A by 5 LOAD Anze Y A gl sl Caitla ) llee 8 Laga a3 5 L)
2008a<Alloway 52008 « Cakmak) & yal) i) 5l aia da lia 03 5S5 e Jany g
i) Ll A i 5 Al 5 4 sl il e clilall Caiai (200945531 5 Akhtar s
Alloway) <l ) (ali (e o sia 5l dlle dubua Ll juadll Jualas ale J305 &)
Ol 5 dpanall dpusall 333l (g o aAllae (S5 8 ppa Gl sl 585 <(2008b
83 gall 5 J geanall A ey 3 bl s ol gl Gl Hlaal) () (g3 s sadll Coradal sl
AL dae V) (e AxBl ) ghdl 8 S5V ) el aall el (e ) all Cania
Yl cllall Zaal) (31,59 e il Gl gl e f edai s «(2019a ¢ 5535 Mahmoud)
a3t AL Al AaiV) (g Aiall A ) el (S Y Sl i 8l jalie je puaic ATY
(1994 ¢ 5AT 5 Vitosh) saiadl 138 & Jualall (aiil) aud 48 ) 5l 3,324 43, )k

(S5 9 a8l Jalal) g galll A lil G 1.3.2

Juala g sai o el o il Alainl Jsa 4 jad B (2014) Os0ATs Yadav 2

Ll o 59.89 il 5 ) g i) (A3 5 1 il axle 40 UiV Alalae b 3) Loy 8l il

8 3V a8l (oS ALY aae (A4 gine i 5 8 Alebaall Cilas LeS o 54,39 4 jlaal) dlalaay

Lasr 95.00 sl Ga dll il s 2xe 5 Lo sy 80.66 4 aall dalaay Lilid Lo 74.00

A5 i) Alelaay Luld aw 14,13 o 30 ga il Hhis Loy 108.00 4kl dllaay Luld
4 Alebay Ll 458 30 Gl 50 S Jiala e Alalal) cibae |5 o] 1.34

il el 3l 8 6l G Alaial 43 )2d (2016) 0sa)s Quratul W) sl 4ul s

238l abaay Ll o 40.49 bl g 1is ) 3 4 ine 5 53 %05 5SS Jans 3 IS5
O (el A8 )5 7,94 45 )aal) Aebaay Wil el 4855 13.08 BIsY) 23 5 an 29,81
2 g at 5,89 43 jliall dlalray Luld 229,66 48,50 () )5 (A Ay sine 5 58 9] S 5l Ja

18



A 5.50 il Aad J8) il ) A Jad Alelacas L 1l 59,17 2 0 ol Y1
QRS

ol 4 DA 46 (2017) 0saTs Miroslay ale deas 3 il cuiy LS

e il 1.5 @il il Alalae cidae 3 S5l daals g e 5 e ol I Bl aendill

45 )laal) Alelas go Ll Jlie e 20 538 1,47 £ 3 al 3 Jaslas (3 daial 54 5ine B 53 |
20 038 1,25 caly Ll

sab e s all jualialy (ol il 43558 4 (2017) ¢soals Chaudhari oxs

g (A Al @l G yelal 28040.5 i3 iy S il Al O Jags Bl Gl daala

20.53 G315 2 5 s 65.70 <l gl ) o) Glas 3 Jualally g sl saill Cliia

Jualall s 1l a2€ 2. 11 5 3l Gl (55 am 17.14 soa 3l Gl a5 1eili 3 )
Al Alalae die ian g Al aill JIL e I USe Gl 25,77 A 3 Gal A KU

iV die & gine 58 (2018) OsAl 5 Singh L pl ) 4 el gl < yelal

Sl il 4 e 8 IS0 @il e (Zine sulphate 0.60%) S s <l l cily 55

S Jealall & & ginall adl) el cbael 3 Jpana 33 5 sad b <lil iy S i)

Cilas A Al Ll 50k ()35 162100, pike 86.29 (o el oo (s sinall 5

Cuae | )4l Alabaay Lulid 947,15 4 403 Adiall o sall a5 122100, aae 80.97
%32.99 ilaws ) 4 Jlaall Alalrey Ll 9436.48 cuily ) <l 50 K1) A 596,59

Glijly B il Ll 48 ead (2019b) GsoaTs Mahmoud Wisal 4 a3 s
4010500 dadll 580 gall g Jualall y gaill e I 53221 200ZN, 5100ZN; 50ZNng 58I 5 483,
61.00 lall gl )) (& 4 gina iy 8 15l axle 200 Gl Aebae Cilaas 3 IS5 0 550
Audll 5 Tl a2 952,85 calull I (g phall ¢l 5 el 4855 19.33 GlsY) 220 5 au
Gl W 5 e 19.00 som ) Gl gl 5 % 19,72 lll 4ISH Ailal) salall 4y sl
Lad wll 5 e ok 2,15 Aoa sl pal B K Jealal) 5 an 19.33 a3
Calae | Al ppm 30.97 il 5% 2.74 asmlisall 963,59 L siudll 543,77 Cpn il
eile 6,72 Jid s I8l (e (s sinall 5 lla Uijs a2 aale 75,20 C el (e (s sinall B33l
ookl 35Sl cildcall ¥ amall J81 calas A 4 jlaal) dlabeay Ll 5 5k ¢y 55 142100
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Sl il e el I (ol Al o) (2020) Al-Bayati s Al-Zubaidi o WS

38 S ) il Jealal) Slia gans o @il (i) 5l A jas 8 1 ke 300 S5

4 _laall dlalray Ll 22 120.40 s 2 N o @l ()5 (8 83k )5 Aaudal 5 4 sine il 5 8 Cilac

43 )aal) abaag Luld I JUSa (5l 6,077 At 1) Gl U SN Jealal) 333055 a2 104.17

Ll Tl el 4,62 Gl Gl Y1 230 850l S - Ua ok 4,955 <aly I
s Gl 2.90 4 lal dlebay

o5 1S a3 (5 e 31 iy 1S (50 0 (2020) 03T Taheri Jea 53

Gl ) hadg xS 1.23 el W (s (B dgine g ae) 38 Ailelll il Juala g gai e

a2 11 AS bl (s olSe b 36,18 Jualally aw 5.23 (el las s an 19.00

pail) J8L Ll a2 50.25 53l & sanall 0355 a 4.91 Gladl 5k 5 2 10.50 Sld) Jsha s
5Ll Alalae 2ic

RO gl s sl 43 md (2021050505 Al-Bayati b ol 4 2
Ll o 38,44 Clall plas )l (84 sinall il o) @ia T il azle 300 58 i <l iy 58
43 513,89 4 jliall Alalaay Ll 1ol 48 55 15.36 352 222 5 ans 36.20 45 )il dlalaay
ool S 5k 51 il 2 3089 &3 yliall Alabaay Luld el 2o 3577 (315590 dalia 5 1l
by Luli o2 227 (558 31 (a8l ) 55 s 30.62 Aleal) Alabaay Wil ans 35.94 (58 )
ol 2.95 L)l Alabeey Ll Tl Gl 5 5,66 Aaslall Gal 8 laae 5 a2 166 4)ladl)
Sle) 5 el ae 199 A jlaal) dldaay Ll 1l ae 312 aal sl bl Sala e 5 s
S (e 8278 4 jlaal) Alalaay Ll 1 jlia 3k 13,031 4 ) =l AU S Juals
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Jard) (3 jha g 3l gal) 3
4 ) yudaat g4y i) aBga 1.3

_Z\_ﬁ_w_d\(,....‘slc_al_d\ Jaall A dgial) plizad / daial) ;%}M&@L)ﬂ\ 281 o5
Ot puanl) (€ yall ddla) 5l Al 5al 2022-2021 (5523w gall £30 S dasla Ao 43S
Lonill daadall )Y el ¢ IS gl il e el i (il 5 GlasiSU 5 el sal<DY)
prinall g puilanie JSG 45 5ill 4 g 5 i 5 A0 Aglae oy ) a3 el il Jleal iy ) 3
Crrbads A 2l Bas gl e 3 Ayt Bany 18 () and gl JS 5 cilellad 3 e (Y
50 & UATs Ol s e ] AT ad (ALl CiilS s e D (s e ] Jskadel )
MA@\stJ}w;Mbgj\eLheM\jJﬁa IAJJASQLGM\UMQ\_%W&)S&AH
Sl JSYasl

Jaall 8 e )35 AdaY) JiLiall asl e Jassmine F1 ciia IS5 ) cidlid & ea
Gl gl apand 4y 55 pall dpe ) )50 Clalaall A4S oy ol 5 L sy 30 era5 2021/10/22 Gl
Oy il et &y den i dulee et 31 Jinl 3 bl g 5 Jl) Alae (JDA Gy 5l
ey oal o 1 liSa oh 20 eyl ba Jbla e Jlaiall (5 gl slend) pa s e 2
SO e Gty g Ll Jaalall gal) (g gl JLEN lae (g g saal ) gn 220 2 5l
el dland) L) o3 g cilill dals s 5 )l Albilee dile) jo pa de) ) 0 Gl Al
Cadpal lll gais 38 DA g dall de )5 ol U /528200 (20-20-20 cusall NPK )
salll o 50 JNA 253 15+ 10 IS Jagiily 5 01 4 sl g olall 3 45030 NPK 4Ll 500usY)
Al 55 ) gamy Y] 5l pdiall AnBlSa iy paiena g (553 JS Jlea) A ) ke sl
Al Bl (o gilalls (oo isw) odall by Clblall (5 @y Aade
-1 e 0.5 S (CYPERMETHRIN 50 G/L s CHLORPYRIFOS 500 G/L)
Zo )kl sbasll Alee iy yad 2 a3l ae ) ) w8 ey J 5 G guil) A e (M il J a5 i
2022/2/8 44l 52022/1/11
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@M slag 4 Jela3 2.3

@jdﬂ\whﬂ\u@swwuh\jcﬁj\@e@d\).\.J\;LAUAZ\_\.GA_\J;\
a&;;t&m@sow\%aﬁs;eum@;mjaﬂ\chu@;w‘umﬁcﬁ\y
o) ) (apal ade Glie C3A) g ala D et jlad JU e ddau) g Gl je &8 Chiada g L ga il

1 i) Jsaall b LS Ailaslly &l 3l AT ians

Ayl g pstdl (50 ey Jiad) 2 2 Al 5l 5 Ailas€l) ciicall (1) o U

Ll s
el sam ) Al

742 | - (pH) Jelaill :\;JJ
2.52 o yiaw ud | (EC) 4l dllayy)

15 S il AL il
5.6 aaS aale Al ) sl
65.8 Fax axle salall o sali sall
3.9 % iy gcanll 3alal)
1.6 (b

46 e % % 4l &Y guada
524 Jeyy
Ll ydamam | - 4 il A

648 | - (pH) Jelall as
5.25 Fa  Jiew (oo (EC) dlua 5l

Wgie) 09 oLl 449 3.3

2 Galally 43 ) sum Aipnall 5 45 j2ll A F1 (Jassming) (IS ool cund s Caeaiial

a1 il aal 3 (e sty e sles Ails Ll 8 2021/9/20 gt Hsddl e 35 (1)

el () lally sUaiall Al Jals Caags cpe SO Ban)5 5 @bl g Ak gl dilaie

Lo so OO0 )5 2ny QUL sail AiDlall g Sl 5 Glasdal aadill Arl) (e JEE) (120 2]

Cadis 2021/10/22 gy daidl) Jis M clis 48ds 31551 3 — 2 (e (315 Y) 230 mual 3
o 50 AT 5 Sl G ALl 5 A il sas Sl bl Al @8 5 A2 ) )
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A asaail) g clalaall 4.3

Randomized ) 4le\Sll 40) siall cileUadl) aranal Gasa dilale 4 23S 4 jaill i

oy g @l Sa A 5 dllas (18) adle (RCBD) (Complete Block Design
O5Ss Aulb sy il Al e 4 ol 8as 5 IS (s 5iad 5 8as 5 (54) Aol Glaall & gana
red s S sl il e Jal ge 2306 il A )0 By el Criasal g (Uil 432 ASH Ll sae

%60 e sl (adn) o O Sh A5 cla IV (g ganll S pall Adla) (oY) Jalad)
Gale 45LwY) DISPER 4S5d (1 (%10 4l lie V) paliius; %15 <Ll il (aals
Al il ghsalls il g (A) el Al e (2) 68

(A0) I-_JliSa a8 () Adla) (5 -1
(A8) I JiSa a3< 8 -2
(A12) - )€ 3512 -3

Bi0 485 (e %2 ol siedll sale e (5 slall has sISU (5 gunall S yall d8Lia) 3 AN Salad)
AUl G sisally a5 (B) el Al e 5 (2) A8 3ale 4LV Veg Agro

(BO) -_tsa | 581 () ddla) s -1

(B6) - Jtsa 16 -2

(B8) - JSa 18 -3

ity o Ay 1 ) Ay ol clam 51 s 535U 5 e s \SIVY oy puiml) (3 el Adla) o5
saill dal je e sy 15 ISy )5l Guilad Glasal Gl ) s 3halie o8 elall ae (550 (32 0
el dplee (e La 5y 30 J Al

a5 (2) fd ke ) DISPER 3855 o %19 coalaall i3l (i 1 ;0G0 Jalal
A 80 5 iy 5 (Z) el 4l

(Z0) - A a2 0 i 0 -1
(Z1)" A e 1 S5 i -2
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Alee y al s Glaal) 5 4 glall Agall o 1M AU JLI) s i) e () dlee Caiy
Alady sl dal e A Lasy 15 JS 1 5 Qa5 4 je plasiidy g SU Zluall & 3l
el ddee (o la sy 30 U8

Aoy atl) eMalaal)

el dlalaal) &
AOBOZO | I il ae 0 i3 +1_iSa i1 0 glos Sy + 1 JiSa 038 0 lasaalstl | 1
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50.73 8.04 25.23 15.64 18-11-21
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64.23 5.4 21.55 13.54 25-11-21
54.375 6.16 25.44 15.30 26-11-21
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53.5 4.92 245 13.97 28-11-21
55.615 4.92 24.5 14.98 29-11-21
52.04 8.72 25.17 15.00 30-11-21
50.505 9.68 23.92 15.94 01-12-21
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63.205 -0.68 14.6 6.96 02-01-22
67.615 0.36 13.18 6.77 03-01-22
67.615 0.36 13.18 6.77 04-01-22
66.505 -2.32 15.01 6.35 05-01-22
60.345 0.04 17.62 8.83 06-01-22
60.87 -0.51 18.52 9.01 07-01-22
61.765 0.55 20.15 10.35 08-01-22
62.285 1.5 20.86 11.18 09-01-22
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58.42 0.85 20.89 10.87 10-01-22
67.995 6.42 19.84 13.13 11-01-22
71.26 6.3 20.8 13.55 12-01-22
70.01 7.85 22.06 14.96 13-01-22
59.095 5.74 21.42 13.58 14-01-22
55.345 441 17.79 11.10 15-01-22
55.345 441 17.79 11.10 16-01-22
61.275 3.64 19.39 11.52 17-01-22
58.32 -2.31 10.1 3.90 18-01-22
54.3 -5.91 13.23 3.66 19-01-22
49.6375 -2.295 11.745 4.73 20-01-22
44.975 1.32 10.26 5.79 21-01-22
42.485 -3.9 10.92 3.51 22-01-22
57.935 -6.96 14.43 3.74 23-01-22
50.21 -5.43 12.675 3.62 24-01-22
54.815 -3.64 18.92 7.64 25-01-22
64.5525 -4 16.2 6.10 26-01-22
47 1.2 15.82 9.23 27-01-22
47.32 -0.24 15.72 7.09 28-01-22
48.32 -0.145 17.38 7.86 29-01-22
49.32 -0.05 19.04 8.63 30-01-22
54.545 -0.68 15.5 71.72 31-01-22
63.82 1.13 17.82 9.48 01-02-22
61.14 -0.99 18.86 8.94 02-02-22
58.795 -2 18.96 8.48 03-02-22
56.445 -3 19.05 8.03 04-02-22
49.125 6.32 20.62 13.47 05-02-22
52.405 2.79 19.61 11.20 06-02-22
55.685 -0.75 18.6 8.93 07-02-22
57.51 0.47 21.43 10.95 08-02-22
50.745 3.02 24.12 13.57 09-02-22
48.18 1.95 22.65 12.30 10-02-22
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Abstract

The experiment was conducted in the field of the Department of Horticulture
and Landscaping - College of Agriculture - University of Karbala to study the
effect of adding two types of organic compounds, Alkahumic and Bactosan,
and spraying with chelated zinc, and the interaction between them on the
growth and yield of broccoli for the winter agricultural season 2021-2022,The
experiment was designed according to the Factorial Experiments System
within the Randomized Complete Block Design (RCBD), and the transactions
were distributed to 18 treatments randomly and with three replications, The
experiment included studying of three factors; The first factor is the addition
of the organic Alkahiumic compound at three levels 0, 8 and 12 kg hat, And
the second factor is the addition of the organic compound Bactosan at three
levels 0, 6 and 8 L ha, And the third factor is chelated zinc spraying at two
concentrations 0 and 1 g L, Thus, the experiment included 54 experimental
units, and the averages of the transactions were compared using the (L.S.D)
test, the least significant difference at the probability level of 0.05. The results
obtained can be shown through the following:

1 The addition of the organic compound Algahumic had a significant effect on
all indicators of leaf nutrient content (the percentage of nitrogen, phosphorous,
potassium and zinc concentration in leaves was 4.02%, 0.73%, 1.82 and 62.19
mg Zn kg, respectively), And the vegetative indicators (leaf area 93.01 dm?
plant?, shoot dry weight 192.2 g plant™?, chlorophyll content of 76.17 mg 100
gm? fresh weight), as well as yield indicators (curd diameter 18.82 cm and
total yield 21.468 tons ha™), And the qualitative indicators of the yield (the
content of curd of ascorbic acid is 75.82 mg 100 g* and the percentage of
protein in the curd is 2.84%) at the level of 12 kg ha* compared to most of the
other treatments.

2 The addition of the organic compound Bactosan significantly affected at the
level of 8 L ha, which was significantly superior in results to all other levels
of the leaves content of nutrients (percentage of nitrogen in leaves 3.83%,
phosphorus 0.70% and potassium 1.73%), And the vegetative indicators (leaf
area 90.88 dm? plant?, dry weight of the shoot 185.1 g. plant, dry weight of
the root 14.89 g plant?, and the percentage of chlorophyll in leaves 74.14 mg
100 g1), And it gave the highest values in yield indicators (total yield of curd
21.140 tons ha') and the same level recorded the highest significant values in



qualitative indicators of yield (percentage of total soluble solids in curd 7.03%
and ascorbic acid content in curd 73.60 mg 100 gm™).

3 Spraying of zinc at a concentration of 1 gm I significantly increased the
nutrient content of leaves (percentage of nitrogen, phosphorous, potassium and
zinc concentration in leaves 3.70%, 0.66%, 1.63%, and 66.98 mg Zn kg™,
respectively), And the vegetative indicators (stem diameter 3.39 cm, leaf area
88.04 dm 2 plant?, chlorophyll content in leaves 71.95 mg 100 g1), As for the
quantitative and qualitative yield indicators, they gave clear significant
differences for the same concentration, represented by (the total yield of the
main curd 20,714 tons ha! and the content of ascorbic acid in the curd 71.27
mg 100 g1), While the characteristics of the percentage of total soluble solids
and the percentage of protein in the curd did not record significant differences
when spraying with zinc.

4 The effect of the binary interference between the two organic compounds,
Algahumic and Bactosan, showed a significant superiority in the nutrient
content of the leaves and in all vegetative indicators and quantitative and
qualitative yield indicators at the level of 12 kg ha* and 8 liters ha™.

5 The results of the binary interactions between the organic compound
Alghumic at a level of 12 kg ha and the zinc spray at a concentration of 1 g
L were shown significant differences as the highest values were recorded in
the leaves content of nutrients, vegetative indicators, qualitative and chemical
yield indicators, represented by (percentage of nitrogen, phosphorous and
potassium in leaves, leaf area, dry weight of vegetative group, dry weight of
root group, percentage of chlorophyll in leaves, total yield of curd and
percentage of Total solids solube, ascorbic acid content and percentage of
protein in the curd).

6 The binary interaction between the organic compound Bactosan at a level of
8 L hal and spraying with zinc at a concentration of 1 gm L achieved a
significant increase in the nutrient content of the leaves and all the vegetative
indicators and indicators of quantitative and qualitative yield.

7 The triple interaction between the addition of the organic compounds
Alkahumic and Bactosan and the spraying with zinc showed significant
differences in all the studied traits, as the addition recorded 12 kg. ha* and 8
L. ha! and 1 g. L had the highest indicators of vegetative growth, and
indicators of quantitative and qualitative yield compared to most of the
treatments.
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