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The Effect of Leave Nutrition with Nano Copper On the Growth and
Yield of Five Hybrid of Colored Cauliflower

The field experiment during the 2022-2023 agricultural season was conducted
at the Plant Department Research and Park Engineering Station at the
University of Diyala College of Agriculture to study the impact of Nano
Copper Leave Nutrition for five cauliflowers Hybrid, which included two
factors; the first was five hybrids from the coloured cauliflower: Garno, Di
Sicilia Violetto, Verde Di Maceratao, Meghao and Fujiyama . the second was
three levels of nano copper; the first was zero concentration (water only); the
second was nano copper 10 mg?, and the third was 20 mg?, with all the
characteristics of vegetable and degenerative growth, and the treatment of
interaction between the hybrid Verde Di Macerata and Nano copper was 20
mg* with the characteristics of plant height, length and breadth of the leaf,
while the treatment of interaction between the hybrid Di Sicilia Violetto and
nano copper was 20 mg™* with the characteristics of the number of leaves, the
paper area, the height and diameter of the curd curd. The treatment interaction
between the hybrid Fujiyama and the nano copper spray was 20 mg™ with the
concentration as the weight of the curd and the total yield.

Keywords: cauliflower leave nutrition, nano copper, growth, yield.
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Aoyl 2o sa s (ple7-5 5ale5-3) Alball jlad il 48 jaal (g slind Caina (53l Jie e 2023 salll o se JA
«(Split plot Design ) 4siiall &) s alas duldle &5 a8 <) (Jaall pdad #las 8 (LLs 9 5 S8 () 189 )
dlic 20 s e Ban s IS Ay i 3aa 5 12 4l Gty « (C.R.D) oSl () slial) apanail) (35 e
Ll )_Se d33Ky

6 sima i de 550 2o sl IS G A s s paal) Cliall & Jiall Ll (g sine 50 ga g ane il ekl

(lss 9)J sV ac sall (3585 Lah ¢ 943958 <y yudat Auasi Juzaly (Lol 9) (N 2o sall (355 3 ¢ il A
O Al (3685 Jas 5la Ao )3l e ga g Alaall lad G Jalaill duillyy (ils 385 16.07 )31 e el
ale5-3 Dkl oy Jalill el <9 47.50 by jdas daws el (Bl 9) S Ze) 3l 2o sa 5 ale7-5 kil
ale5-3 Lkl oy Jalail) aef cps 8 ¢ s JSV g 582,989 il g Y1 aaad hau gie e (blad 9) (G ae sall

ol J< 4855 15.90 i sy 222 aws i (S 5 53189) J Y1 ac sall

).13;3 ‘&c\)‘}ﬂ c ga cJanll )LE : 3.);1.’\3.45\ Silalsly

-

daaial)
Glef i ¢« Olea pind) )5 Oleaceae s sis 31 Alall 1 5 say (Lalia®) dagall 55 paiall Hlad¥1 e 5 30
Q3 )5 Coadaasli g Gl 5 Ly sms J 538 (530 L) ol sl (o Jas il (a1 aall (35 lalia ) () sl
03305 Tubeileh) allall (e ddliaall @laliall ) adel ) ) < i) 4ia g 3l J 45w 3000 (Ao 2 225 )
s 5B D Y Eus e I3V S all L) dadlas culliad s (1 33912 s Gloall o sia )l Ll @ (2004
Sl Qs @aS 25,51 sas gl 5 i) Lalil Jasie glis (31all ZUS g sana 0 %35.53 i (b 12050
15.70 @ Jasl 5 Adadlae 3 Zualisdl Jans sia JB (1S La ¢p2S 33,40 &l &l oS S 5 dailan 8 (S LD Lo i
(2020 celasS (s 3S all Sleall) aaS

Lt ya g Ak o lgle adaill B @S o Janll sl buia Lgie 31k 83 053l S
6232 s sl ) Guilas pae 5 o Al Leadans o Ay Ak 3 g g Can Sl gl U8 5 (3 a5l sl oY



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

iy 1A (51 e Al il CaDlEs) (e Slad (1988 ¢balus)anl 5 2 ga (pa COEEN ana 8 j0S sl )
Jaalls ¢ daliaall Lee ) gily Jaadl alascinly codiall 215y Jia¥) Gslull sa 4 jladl) o 6y 3l Glaal (5 sl HESY)
e Al ¢ gy 5l Ciliual JUS) 8 Ylexind Lo sad Janll g 3 ST dpdial) Cauai s dsal) Lee ) il Calisa, 4800
«(2007¢ Al-Taee s Abdel-Hussein)ile 4l 5 ) s laladil 5 3 S dach W Jaead LalS6Y (5 las §as

il QIS B aie) ) el sia ol am a5 o saaall clilall (Say

Gilal A ol g Calial o el 8 LEUS jlaie 8 el g Ll ddliadl o ¢ 3l Calaal < yelal
e 5, b g 3 Cilal (8 S DA (53l a3 3) (1999 «Celik Ozakayam) sl L
(2002 <0531 s Hartmann) sl

O aall Azl Jaall 22Y 20 € ) () oS5 5 il bl g1 gl Cadlialy 5 IS8y Jaad) 34 2o e Caliag
Al OsSad) ange JOla 2258 Ll A8 JEal Ll i pall Al i a3 el daily i)
(2004 <5515 Fabbris 2002 <0515 Hartmann 5 1995« »&ll) olidl) s i jall

z o) s pdaildans Jumdl e J peanll 48U el SUESY Canliall Jaall k8 0 (2009) s sHartman 2 s
2.5 -0.6 On

sl alaaiuly Jaall o2 pudad 0 g o gll Apdal) Jiad) had HE A A (2012) Kako e ald 4l o b
A el e ale 11-10 JUally Jiall o)) il & jelal ¢(ale 14-12511-10 5 9-8 57-5) 4ilise

Gl s eyl (sl Cilial (and (Apkan 55 4 yha) Jiad) (e e g3 42 ie (2006) 0s0A) s Jia o
A8 hall Jealls 4 jlie (315 5Y) 220 5 pdad A el b 1) Jiall (355 (s sllal yiag

3 Jan) (e dilisa J) ghal Ul aladinly ol Ciiia gla )l Jie e W) al 3 0 8(2012) o s L]
g Y1 axe Jara s il plad Ao ef culaef an] el cald Jaadl o ) (an].551 5 0.5 ) JUal 4336 Cuersiad
Jare i cidae § 3l 20,5 Jially A5 jlie AN o 1) GBlad) Hhad Jana

platiulo gl )5 oarlus hiaa (el i gai g (53805 i ,ili Al Jal 4 523 8(2020) s3T5 Hasan 2=
A el lasall gan (8 (5 sina il Jinl) Sl (S5 ) 4l (aas 30 Jshars an0.5¢1-2.5 ) Jindl (pa jUal] 43305

Lisine 388 38 Jsbl 10 (A Jiad) e 20 5a o slal) @ salll il e Wl el 4585 8 (2008) <kl o
Cile il Jola Janes sdall dae Jamas pdaidll G )5 umdlly sdall saill Cliia b AN el sl Jle
(g raall g sanall Gilall (3 50 Jana s s odal) & samall Calall 5 5l Jana 5 A5aal) 4 sl

G (O 155 h0a | 5 S S 20) Aoy vel se S LAl Al 5l L 28 45 23 (4 (2009) <l aa
Ll all ef el 3 (Jiadl de) 3 ae ge duzail g )13 15 o) dpndiad) Caai Jially el Caia o 53 ) ES)
CAY) ae ) pall e A5 )adL G, sY 230 5 3 skl 5 )l a5 saal)



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

Citrus medica gz hll duidid) Caal Jiall yiad 8 Jeal 33§ ae) ga 580 Sl 4 a3 (2013) e s 2
Jama g el Lo 8 a5 8 Jiad) 380 2o ge e sine cayjal) 3 Jiall 30 e ge (55 il i g o(L)
Ll skl 5 ) saall e

el 3l pdai A e ¢ (2015) Singh 25 dndall Gan¥) @il Jie del ) ) 2o ge 5 dul 0 4y 50 B

e 5 )3all s Y o 5iS 15 a8 salall Domat aiall ¢ 53 Jie o) Murat 2 s ol e (8 (o8 4andiall Jial)

Ay i) 5 st Hl) ) sdall dae 5 jdai A e f cia (iUt oy saaly ¥ )y Y 5o 53 Jans g1l (e g S
il g saaall Cilall (5 SR 350 e Slad

O a8 (U OIS 1551 5 o AU i 15 51 ) el e daa b st Jie del 530 (2017) sl o8

15 51 e )3l xie 31 ¥ 5 Hsdadl axad v gia el g ¢ 11-15 dde) )5l die culS paaill 4 e ds e
120\

Jaad) &) jla g 3 gall
0 5aall M 1> Heela e 3 AL - (3ol Aarin g Atiual) o] Al il Al i el o

¢ Jia 532 o dadls m sn ) Lgannait g Lebaaat s Ltk gus 5 40 i) Agt dlee cu jal € 2023 L4 2 I S8 51

(1ds3) ke dmg Je 4o 55 (& Ll a¥I 4 i cilS

Ao 30 A daadiuiall 4 ) clia gany 1 (1) Jsa

Bas ol) FONAT) FEWAT
dem™ 0.25 EC
7.8 pH
4 ) N guada A

%38.48 Oakall

%1.12 G )

%90.4 Jall

dala; Ay ja 4 ) Cila
Jind) digs

Ofic sane e Crand 5 A5 yens 5l Ciia (g U el Ge A1 30 sers g il e (i Jiall i
Alle JS e 38,5 VY & 5 aw ] 0-12 Jshas ¢ plad7-5 W plad Jie 5 ¢ ala 5.3 o jlad Jico) jhal) o



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

Aol WY judad
e 20 a5 S s ae ge JSU Siudl (38 oLl o Ly g s A0 i juian aay

Jaad)

Gy Glo Awoad baay S 4 Alie)) cwe & ¢ eldb el sl Aedl Al iy L
&5 ae il 8 Al e G JLaal Jiall e )3 G ¢ (i 9 5 S 0 9IS 9 ) oae ga b il Taladdl)
Jiall 50 ke ) Sa JS el )3 aay g el A 0 Aial) J g A i) culninm 53 i) (358 1 jalla 5 slall Ll
A aaail)

Split plot design 4azidl #) i) JUsiy (CRD ) JelS 3l suial apanasill (38 5 dlale 4o yaiS Tyl o324 Cdis
Aol 3l e se S 5 (ale7-5 5 ale 5-3)Jiall ki J s¥e Cpalalas o elas gl Ciiani 3 (20004 il 5 5 51 1)
)5 (2003 )SAS (Suanyl malidl @y o il calla g ol ) Se S35 (Bl 95 LA (51 9)
10.05 Juis) (5 siase die 3 gaall 2aaie (S50 HLEA) aladinly Aplial) Cillas sidll
a.ujJAAS\ Sldall

83a 5 JS (e A ksl cilieal) a5 elally s ) sda Jue (s a5 Jaall i U1 2 ol 4y il Ales B
i i) Cliall cilad g ¢ A pumal) il BT Lt s

(Yo)dadh dpwi 1
AN Aol (38 5 5 ydacal) Jinll Ay shall dansil] Caen

33aall Jaall 2ae

IOOXK‘:JJ}A\ Jiall aae

(M )ia) jedadl e 2

JNAL}AL@_“&J}.A;J\AA;dmc)ﬁub:\ﬁcLﬁé)}l;l\am%}%ﬁﬂﬁh}dsw&ssC'_ah';\
Jaad)l oo e &5 Siall ) 5aall dae dad

() o> Jsbl Jsb 3
il i Algally 3 (sl Aikaia (e i ay i 203y e sl Il ud
L (AlLie J<te 8 g ) 2 g

AaTiall el Jiall e &5 pSaal g W) aae iy 5 5la 5y yoms Alial e 455851 Y1 230 s

sle 435Sl Gl 5V & sane Gilny Jial) 85 pilie 38y yhay (31 5V ae o AlEe JSU (3 6Y) 2ae b gia 5
Jiall aae o Lgiand g dun jad saa s (<1 daiiall Guedl) Jaal)



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

daBlia g gLl
(% )oiail dpad 1
G Cpn B ol A 8 Alkal) pladl (5 sine 3 d5a 5 20 2 Jsaad) (B 5l sl i) (he Jasdl
5 (S G518 9) JsY de) )3l ae sey A5 lia ¢ 939,58 aliy ias A Jaw gia Sleby U de) )5l 2o se
20 sa (358 Taadd de) 3l ae ga g Alkell i g Jalaill Laally Lal 9425.83 cly ydad A Jil a5
al) Hlall Jabxi dldlae i Lad 9 47.50 <idy 5ot A el ale 7.5 il jhad aa A de) )
Lsine Lie Bl Calias ol 5 <0 25,00 Caly e A J81 J5Y1 Ae) )3l e g ae Jinll

(Yo) il Ao Jaus a8 Lagiy Jalail 5 e )5l 2o g 5 Jial) Hlad 5852 Jsan

kil T gie x5l FIERTINS
2 1
28.33 31.67 25.00
A b b
37.08 47.50 26.67 2
A a b
39.58 25.83 e gall Jaui gia
A B

(i) :Alis Jdd jshal) axe.2
0 LegDIaligdel ) 3l ac ga g Jiall Hhadl (g gina G 25a g a0 3 Jgan 882 ) 5l il s
Alie S e 45 Siall Hsaadl dae Jaugia

(e i) Hsdall aae daw gie b Legin Jalaill g3 ) )3l o go 5 Jiadl b 5353 Jgon

PURER s 5l Ll s
2 1
5.785 6.833 4737 1
A a a
4.679 5.559 3.800 2
A a a
6.196 4268 2o gall Lo 5i
A A

(p) s3> Jshil Jsh3

Lo sia 3 Lagin Jalaill e )30 e gag Jindl il o gina 1l 2 gn g ade 4 g 530 ol geiliil)

.o skl dsh



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

() o3> skl sk Jous s b Lagiay J31l 5 ety 3l ae a5 Jindl b 55 4 Jpon

Skl T gie x5l FITRTN
2 1
5.859 6.552 5.167 1
A a a
3.892 3.896 3.889 2
A a a
5.224 4.528 2 gall aws gia
A A

gAY e 4

b gAY 2ae T sie 8 sine Laa ,ils 0K alde) )30 ae say Jiall Hlad o 5 Jsan 850 ) gl oy
£ 82.986 alis g Y1 axal lanigia el (blad 9) Sl 2o sall B de 5, al) ala 5-3 Ll Jaall §siiJaa ol (o
(S e sl e 5 5all 725 phadll culd Jaall Filie g 41,508 dld g AV 22l o sie i) Lol dlic

(ilic, g %) g V10 Jan sia o ey JAN 5 Aol )3l 0 pa 5 Jindl ki il 5 Jpon

Skl b gie 2 sal)
2 1 lial) L
2.730 2.986 2.475 1
A a ab
1.881 1.508 2.255 2
A b ab
2.247 2.365 3c yall Tas gie
A A

(1'3\.\393\3)3);&\)3‘1\ A 5

e ga (3585 (a4 oG5V e laugia 8 Aliall Hhail g giee il ga g et 6 Jsaadl 853 5l ) ma s
8.653 &l (31 5¥) aal Jaws sia Jil Lale 4355 16.07 @lis GlsY) 20al Jaw i ey (LU (5489) J5¥1 4l 3

<l Jaadl & 31530 aae e L gima ity &l G315 3855 16.25 alis GsY) 2aed lawgie el OV ae gl

& ke 7-5 kil @l Jiall el ) i 4855 8,023 dawi sie 8 il Ladd cdadi 2o gl B dc g ) el e 523 yladl)
e sall Ao ) 3all ale 5.3 pladll il Jaall e Ly sine aling ol (oAl g dlic (<1435 8.023 @iy (AU ac sl

. Ns"..



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

(A8 5) GlsY) 22 Jansie A Lagin Jalailly el 3l de sa 5 Jaall Hlad yili 6 Jsaa

kil T i 2 5l PTG

2 1

12.59 9.285 15.90 1
A b a

12.13 8.023 16.25 2
A b a

8.653 16.07 2o gall s gl

B A

JJLAAS\

bl ainall) LoD S Aaala Alaa (atdas) i Lol DS sai & Jiad) Jsday e 5562012 L 8L aew cdlsa

Tahaiill )55 ¢ eyl o lany) dupne AeSldl) el 2l 6 (2020). Claslaal) Laslgi€is s lasd (3$all leal

- Gl Ay sean ¢

onad e el Jilug IBA sl aliia 5562006, 30a]) de Jien a5 e g3nm Apsees cen el (Jula
95-:(4)4. duadall ¢3S drsla Alaw ¢ Olea europaea L5l Cilial (axd 321) ddassglly 4kl Jial)

.76

eUIoPaea il Cia sl DUl sais jiad 8 daugll g5 Ael)3l acse 5302017, Caghal Juald dame o550l

36_42(1)7‘4:‘\)&43\ Qb.ubﬂ fa_ﬁ\jd\ s alle Olea L.

 Jeasal Gaala cclylally del) 3l

bl idagl) RSl alsis « galad) anally M) aulal) 3035 . Atioad) culilal) ES) 1988, ulie 2 ¢olalu

Zrals iy giiia . Jilgis Aylae s Ada il —A4y) — ymd —AgSl s Ea) Aiiad) Cilaalad 11995 . dena 4 due ()

celoand i) e



2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

Al .+ dpdal) 4w Jaally gall el JESI 3 IBA 505, Jaall 330 aelse 5862008, deelad o allecidlal)

sl il ¢ el AS —EHaal) duia g Al andc ale

Gel)) Alae. Baddll Cacad Jally Dlad Ciia Ggill JES) 8 cilin€ V) 2ozl L(2009) dielad il sblcidlal

. 64-55(4)37. )

Caay Jiall a3 3 (IBA) seed) 3855 5 sl baladl Gy 5 Jindl 30 aelse 5362013 cand sl cusd
gl aglall Al t Apalall Sigaddl 5 Oluhall ()85 Axals Alsa (Cltrus medica L ) g pall Zlall

40-25 :(1) 35
Aiay) jalaal)

Abdel-Hussein, A. and D.K.A., Altaee, 2007. Effect of IBA on Rooting Ability of Semi- Hard wood
Cutting of Rosa (Rosa canina L.) and Hibiscus (Hibiscus rosa-sinensis L.).Journal of Karbala
University,5(1) : 52 - 57.

Di Giovacchino, L., 2000. Technological aspects. In: J. Harwood and R.Aparicio (Eds.). Handbook
of Olive Qil: Analyses and Properties. Aspen Publication, Inc., Gaithersb.

Hartmann, H.T., D.E. Kester, F.T. Davies and R.L. Geneve, 2002. Plant Propagation, Principles and
Practices (7th Ed.). Prentice Hall, New Jersey.

Hartmann, H.T. Kester, D.E. Fred, T.D. Robert, L. Geneve, R.L. 2009. In:Plant Propagation
Principles and Practices, 7th edition, Prentice Hall, NewDelhi.

Kako, S. M. (2012). The effect of auxin IBA and kinetin in budding success percentage of mulberry
(Morus sp.). International Journal of Pure and Applied Sciences and Technology, 13(1), 50.

Mousa, A. A. K. (2003). Rooting response of ‘Nabali’and ‘Improved Nabali’olive cuttings to indole
butyric acid concentration and collection season. Pak J Biol Sci, 6(24), 2040-3.

Fabbri, A., G. Bartolini, M. Lambardi and S.G. Kailis, 2004. Olive propagation manual, Landlinks
Press, Collingwood. p. 141.

Hasan, A. M., Al-Falahy, T. H., & Al-Taey, D. K. 2020. The effect of cutting diameter and storage
method on the rooting and growth of pomegranate cuttings (Salimi and Rawa cultivars). Int.
J. Agricult. Stat. Sci. Vol, 16(1), 1457-1463.

Ozkayam, T. and M. Celik, 1999. The effects of various treatments on endogenous carbohydrate
content of cuttings in easy to root and hard to root olive cultivars. Acta Hort., 474: 51-54.



2023-2022 — 3l dwaeny ikl ud — dnl ) Ao M) Adb ~ Z Gigst
& ) e’ Cahde

Singh 2015. Rootability of hardwood cuttings of Mulberry (MORUS ALBA L.) influenced by
planting time and growing conditions under Valley condition of Garhwal Himalayas. Plant
Archives, 15(2), 1031 — 1036.

Verma, P., Chauhan, P. S., Chandel, J. S., & Thakur, M. 2015. Effect of the size of cuttings (length
and diameter) on rooting in cuttings of apple clonal rootstock Merton 793. Journal of Applied
and Natural Science, 7(2), 602-605.




2023-2022 — lad! Loy sl oo — A Ml o M b 72 o

Gazania rigens L. L JS <l jua 59 gad 8 b g jill g o gallsl) (55 80

e e 7)Ao daal Al (uad Oa caady) el G S )

G340 ) G la aa dgana QLIS G S a0 A daaa jladiue a Silae 30 Gla)

-

AadAll
MR o drala — ey 30 A4S (3han) i g Aiual) ausdl Zaglil) L0001 o gall aa) 8 Ayl
Gazania Wi JSU cils p yis sai (8 Olasi il g a QU i 54 u) )21 2023-2022 a Al a el
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Ao s paall cliiall abizae (s sine 5l (s syl
Effect of Spraying Calcium and Tryptophan on Growth and Flowering of
Gazania rigens L.
Abstract
The experiment was carried out in one of the plastic houses of the Department of
Horticulture and Landscaping - College of Agriculture - University of Diyala, during the fall
season 2022-2023, to study the effect of spraying calcium and tryptophan on the growth and
flowering of Gazania rigens L. The plants were sprayed with three concentrations of each of
calcium and tryptophan. The calcium concentrations were 0, 100 and 200 mg I, while the
tryptophan concentrations were 0, 100 and 150 mg It The experiment was carried out as a
factorial experiment according to a Randomized Complete Block Design (RCBD) with three
replications. The results showed that the spraying with a concentration of 200 mg I** of calcium

recorded the highest content of chlorophyll in the leaves amounted to 28.20 mg g2, the largest
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number of leaves reached 63.22 leaf plant™, the largest number of flowers reached 53.33 flower
plant?, and the largest diameter of the flower stalk reached 2.64 mm Whereas, spraying with a
concentration of 100 mg 1" excelled by recording the largest leaf area of 1181.06 cm?, the
largest fresh and dry weight of the leaves reaching 57.43 and 5.50 g, respectively, and the
largest flower diameter reaching 7.78 cm. Spraying with tryptophan concentrations improved
some of the studied vegetative and flowering growth characteristics, and spraying with a
concentration of 150 mg 1"t excelled by recording the highest content of chlorophyll in the
leaves amounted to 32.25 mg g, the largest leaf area reached 1169.36 cm?, the number of
leaves reached 60.56 leaf plant?, the dry weight of the leaves reached 4.98 g, and the largest
diameter of the flower reached 7.84 cm, while spraying with a concentration of 100 mg I
excelled by recording the largest number of flowers, reached 48.00 flower plant, and the
largest diameter of the flower stalk reached 2.65 mm. The interaction between the studied

factors had a significant effect on most of the studied traits.

-
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) S0 il (g a3 gall) clbia (B Lagri JAINH g (B gy il g o el iy G -] ]

3 Ll 31 il (55 30 salll i any (B o s S () ie Ay siae B 8 3 5m 5 (2) Jsand) il o
dalall jlad 581y el s 05 53.33 @ Ja 33 aae 58) ity 15l 23le 200 S i (M) Az i 55
Jalall L J815 cils 5 % 5 39.22 by b 530 sae i1 4 )il Alales il s (n 8 cale 2,64 &l g 0 )
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o 7.78 @l a3l Hhad <) Jia iy 1 il aale 100 58 e il Alalae 5 cpa 8 cale 1,97 &l 58 50
pld o il 305 b 3l 3o e Clia (ady Lad Ll o 7.57 &li3pa 5l ylad J8) il ) 45 laal) Alalasy Ll
sl (5 die 4y gima (558 25 5 BaaDh

bl 5 0 N gaill Clda any (A& U g 3 i) die 4 sima (B508 35a 5 ) (2) sl @l @ Ll
o) damasi s Tl s 548,00 @l sla 33 axe 58I ey 13l e 100 DS (il Allalae 1 485 3) Ll 3
e 7.84 iz a3l jlad 5S) 1 i ade 150 DSk Gal Alalae s s A cale 2,65 &l (s 5N Jalall
Ladh ald s il 8aa g a3 2o g0 liia (ads Lad Lol o 7,48 aly dad BB clas A 45 laal) Alalasay Ll
O g A ) die Ay gime (358 25

I Jsandl gl e 38 s A g paall i wall B (g st il Gas s el Cplalall G Jalaill S
& ola W ase pSh s ) Tr100xCa200 Jalal) dlalas die jla ¥ aae 48 a4 4 giea 83 ) J gas
N aa 0 Hhaidia 84 siee 30 Jsmas ) Tr150xCal00 Jaluill dlalae sl (a3 il 558 5 55.00
Tr150xCa200 Jalall dlalas < o5 288 (g ya 3 Jaladl jlad ddia (ads be bl o 8,24 cialy dad o) Gl
Agsine 3508 25 s B Al 508 5l B sy Sl 20 se Jhia pady L el (ale 2,96 Crlidad e ikl
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LS @l 5 pad) galll cilia (B Lagda JAIAE 5 b g i g p samallS) (55 LB 1(1) Jsta

posllel) AU =A
. :.s:sfw duu g jaal) cliial)
Gilad) ¢l | gl o3l falud) | of DSl
() ot | (&) st | S0 | gy | oY
(e pile) Slalasl
4.52b 48.95b 47.78b 731.01b 23.98b Ca0
5.50a 57.43a 62.11a 1181.06a 27.89a Cal
4.66b 55.86a 63.22a 1152.88a 28.20a Ca2
O g Al 5 =B
4.79b 52.51a 52.33b 844.26b 22.40b TrO0
4.91a 53.33a 60.22a 1051.32a 25.34a Trl
4.98a 53.39a 60.56a 1169.36a 32.25a Tr2
OMgi il g p gaeallSl) G JANA 5 =C
4.85ab 43.37a 40.67c 586.12d 20.17b TrO0
5.31ab 53.36a 54.33bc 845.06cd 29.19ab Trl Ca0
4.51ab 50.11a 48.33bc 761.83cd 22.58ab Tr2
4.80ab 53.85a 61.67ab | 1042.88bc 24.67ab Tr0
4.88ab 56.35a 64.67ab | 1236.04ab 34.35a Trl Cal
3.89ab 62.10a 61.67ab | 1264.25ab 25.58ab Tr2
4.46ab 50.29a 56.33abc | 903.78bcd 22.37ab Tr0
4.83ab 54.70a 61.67ab | 1072.88bc 33.21ab Trl Ca2
6.33a 53.58a 71.67a 1481.99a 28.11ab Tr2

Sania S0 AN G 1 gine CalT Y Lagin Jalaill o Jale JST 4l Caal) 2als ) il giall *
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"L 380 @l AN sall) clhia B Lagias A1 5 (8 g 5 gl ) B 1(2) J9a

ej,y.dlﬁ\ J...GU =A
MJJJAJ‘ Sldal
Jalal) phad |5 a5 kb . BT % R XV P R
. SN e
(o) s AN () () (»%)
S lalaall
1.97c 7.57b 39.22b 34.43a 141.92a Ca0
2.29b 7.78a 48.33a 32.55a 141.22a Cal
2.64a 7.57a 53.33a 35.11a 141.81a Ca2
gl Al =B
1.85b 7.48b 46.55b 34.58a 141.50a Tr0
2.65a 7.52b 48.00a 33.73a 142.00a Trl
2.40a 7.84a 46.33b 33.74a 141.44a Tr2

Ol gy S 9 o gaaadlSl) (o JAIY 85 =C

1.20e 7.13b 36.66¢C 35.91a 141.50a Tr0
2.36abc 7.38ab 41.00bc 35.70a 141.17a Trl Ca0
2.07d 8.04ab 40.00bc 31.66a 142.08a Tr2
2.12dc 7.38ab 48.00abc 31.66a 140.00a Tr0
2.58abcd 7.64ab 49.00abc 31.75a 141.83a Trl Cal
2.16cd 8.24a 48.00abc 33.08a 142.17a Tr2
2.23bcd 7.94ab 54.00a 36.08a 142.33a Tr0
2.73ab 7.53ab 55.00a 32.67a 142.01a Trl Ca2
2.96a 7.24ab 51.00ab 36.58a 141.08a Tr2

23wt (K00 L) Caen U gina CAliAS Y Lagin Jalail o) Jale JS0asld Capal) 3205 il cildans siall *
0.05 Jlia) (5 sinsa e 5 3 5aal)
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PR RN

el 5 s 3l 5 syt saill i 8 Lula) < 38 Lol <D il e o s aallSU iy ) il iy
a3e 5 (3 sV e 5 (35 (B b ) SIS (g sine liial Aually il Juadl I 5 a2le 200 3 5l (5 1) Alalas
il 4y illy il bl Il aale 100 S il il Alalae cidae | s b a0 Jalall eyl Y
8 508 Aranl o s aallSH ol 1 Al V) el o3 3 a9 65 a1l g Calall g (5 ykall i ) sl 5 Ay sl Al sl
dagiiall 8 o sl il 5S35 salll B3l 55 ) AV Al dlee A Lus ) )y 50 conly 3) cctlilall sl 5 ) 50
Canli ) G eyl JAUS o sal Lial g 40801 jlant Al wdll clllaal) oy 50 e 5 e il jlaad ol
Barker) s 3 s s il saill il ia e dulagl 5 ) samy (uSaly 13a 5 LA AUt ol g ol 81 5087 550
(2012 <Pilbeam s

Jay 435SV IR Ll ) jaias) 3 agasy sed cclll 4y gall oMo i) b sae <l yilial o s S 5 asic
3 pall Q&) (A a4l (g Slaiad udiill Ao pas (o iy g s S (il (G 20l IS5 (55180 laall i gSa
Barker) e 31 Gy Jee day 255 (& Lol o e WIS Jana 5 elgSUgT ) 18 5o () Lol (3lalia cpa 20030
AN Jaall dhlae s 45 ye ary 2 sl aic () (2001) 0sa)s Mengel <l (2007 <Pilbeam s
il saiBaly ) a3 ey Leanas 3ok )5 Lge bl s LIAD sad Jgos Lae

Clia any 5 5 sl salll Cliia gaen 8 Lulagl o i 08 L) KU il e la st il iy o) il i
3oa 30l g (5 il saill Clival Apuilly il Juadl I i aale 150 58 L (ol Alelae cilae 5 (550 1) sl
a3l Jalall Hlad g la 3Y1 ase ciliial Apuilly il Juadl I il aale 100 S b (N Alalae cidae ] s 4
23y il 5 i g all oy A Alons (3latti Lay y (8 g i) aaY) (maladly (ol it saill ) y—di5e 32030 )
e alea) aali LS (1982 <Davies) oo sl (i s Jisy pal) dlee aplaii 3 Lyl Caillagll g
s Ll 5SS «clld e 353 (2010 <05 A5 Abd EI-Aziz) WA sai jsas 8 lega 1550
il 5 ol I8l 5 oy sl 5 ¥ 5 i g pall S e LAY Ay smanll LS yall iy AU 5 (50 SU
saalalls il dlalase G55 0) (2007 <Balbaas Abd EI-Aziz ¢ 1973 «Goss) W e 5 <l jill 5 <lay 5Y1
i) gt B3y ) 8 Arinal) (aleall )0 (M (5 ym B g8 35 g madl) paill Cliasaly ) & i ) Y
Jais Aoy il Lgie Sl &) sguny 5 yai dgiaal) (alea¥l gl () 3 dpdiall jualinll aliatal 8 450U
Clay 33 e 220 S 55 (S L saal dais A sl S il dglae 83 ) (A1 (35 Laa LAY & 530 sl ) A gy
Clall e led ) 313 Lo (s )SI Jiall dlaad Lgdap i g cpmn g 3l jaaind g poiall L gt daii g dlanll 020
Sl & senall sai b Jaiai W ) sa 03 5 il o s SN aiaat 85305 ) ol Al el Apdke Jillae Zigy
Oe 0SS O (S Gl s Al aalag Ll i A 4 ) il Cpat G WS (1999 <5315 Koksal)
& 5 e Galea) Gan OF | dle e JSG easa 68 (S Gl i) (alaaSU dpadaiill el il JDa
Thon J—ai 25 (1978 ,Nawacki s Waller) ¢l padal 5 sial) clid) 8 La 53l dal g i) sk
Ga 335 O (S (55 sl 2 iman (g 58 ISy Ll LA 35 35 AiaaY) Gl 0 I (1981) 050AT 5
il gai Gl e saly ) o AL Sty s (g sandl 2 Gun s Sl e 581 Ae e IR
cilaliiiuy)
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5l gl a3 U 3 g5 005 m IS 5y o ) (S Al Al 5l el e
& siae 3S) diaiy o sl (g0 1 5l a3de 200 35S 5 3 Alalna (3 58 il o yedal Ll S il (5 58 30
il Alalre 8 685 s B osp ) Jalall jhad Sy jla B aae 58I 312 aae Sy 1,5V (8 s 5ISU
Gl oasl shd €15 s Gila s gk ) LSy A ) dal e 58I da i 1 il ke 100 S 8
DS GO Alalae 8 i g A5 paall (5 08 15 5 ) saill Cldia Gy Gua ) 8 5 3 3:S) i Ll
Cala (s Sl B aae 58I 548 ) g daluss 5S1 g (31 )Y (8 Jids ) sISH (5 sima e iy I il aale 150
ok Sl e M e 81 sy Tl aale 100 58 i (il Al 8 685 Loy 3 pa U el <15 31530
Ayl cliall alane 8 (5 gina il Cp g saall Galalal) G JAD (IS (58 311 Jalall
iladd)
A il 5 Hill 5 debdall dgaaladl lall (31 jadl (8 43 30 il 2013 Lbad) s 0 s s g S (el (il
o sh sl

AeLhall sl la Aael 30 el dilats ae el 2000 .2ene o el e i A5 o gene a il g 50
o gl dadla Ul gde ) 1 AdS )
Al Jaa sall Axdall dadae 4 pive, Joa gall daals aldae A 3l SULS 1984 5 e Jgmey ,J gy
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L 3l s Jualss 5 et (B ligo s Sulall 5 e gag ) malay N ot
Brassica oleracea var. Botrytis
Gped AN alba el daw g
s uall audls pp b yaall 28 Gl gl aa Olsle AA Glaie ] Gl )

-

AadAl)
Cuaana 2022 Al aus sall - (s dxala - Ao )3l ALS (A de )50 Glag¥) dlasa 4 el s
i g0 )Silally 5 o gagll Giaala (a1 il Al )2l R.C.B.D ALlSl 46 gial) il Unil) aaanai Conens dilale 45 a3
e Ay )l Ja1 (g0 il Alalae 8 gl JS (panaty 5 le U 330 Jia) apusdi o | Jag Hall il Jualas 5 gl b
OS5 (Lai Laiall il ) 53 e il SN e ) 5 (5 paall jualialls (i) Oilelan g oo sagl) (s (i (0
(0, Lassell Gmala 38155 (g il ginua gl J W) Jalall YIS el iS5 11 /10 / 2022 2 e Jii)
ralindl Taslss (i g3 5 Saall 380 55 G G sase (SN Jalall 5 (Ho, Hi, Ha, Ha3) Wl 3o st Al Je2.5,5,10)
1 Al da B 58 i cla saglly A s jal) clill) st 85 ¢ (Mo, M1) Jed Sens? Al de (0, 2) () rall
i) o 5is 288 Al Al Apwlly W) gl h8, Gl Jis sl (s sina, 81,5V e (Slbay
Gsina, BsY) Uase | GsY) dsh, GLY) ae (Gliay 1l Ja B S5 lagell (malay 43 5d )
@A a il (s (liay 1A Ja 10 38 o sagl) (malan 45 pall il 5 ) (35530 S g 5ISH
S Jualall

-

Aadiall

Cruciferae dile ) iy 3 Cauliflower (Brassica oleracea var. Botrytis) o &l aay

Kaiser ) lalls Jlall Gulall duulun S das j3ll (5 51 il allall 8 Cogd A1) 2ny la 3Y) <l 5 und aal S
(.2018 .C, Ernst M

Gl Lo Alle Ak 5 4010 Ao <l Adlide il S 4l 5 (g 3 Gl a1l JSU mdlall Gl e (3l
asla s Qaale (0.04 Cpabills Yaale (1,10 Dasn s <) pale (56 & Cpalids ¢)ad o sang) (51 1 (Onalis
Oiso Ya (4 2l am 5 KU <)ae (90.8 Aushll ¢)arle (138 sl sall), aale (3 psmndlSH )il (1 i o<l
o= Al (e JSU sl ¢ 5all e o 100 JS) pile (1.5 a0alls ) (1.2 LIV ()ax (0.4 osall ¢)an(2.6
AL i) 3 ) palldmall juadll Jualas (e 25 2017) <0503l s (Premraj Gocher ass jall s s 3l
il 5 @) el Cllilae alime (o8 LS il g 5 alladl dsd G S (s B ad) (S Aagall B35
8 skl Jsa ) 3 Ll 2009 alad Lika 36770 ol zloiils s HL3Ca 2850 Js—analhic ) jall daludll
DS 2705 5 7500 2523 2009 alal G215 LSS e IS (o8 de 5 all daball ozl 088 ) yall
ol Al iy ey T i s, (FAO, 2009) il 80320 5 157051 it ol s il

Al pal Y e Jsanlle 55 g4l ¥l Ghasall (b (a8 50 o) i 5 Jas gial) ()
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tla gigl mlanl & S A Sl s 3 gl Al o) gl Sl pmalal) ) 5l a1 (g guimall JLl ans g
Gle s 353 clagdas o 2018) , Refai et al) 25 .(2010 , (ANONYMOUSc siedl s« sill (alaal
£ il ALy 5 lie 281 (550 Aadadf cin T il il gt it e (s pind Lol ST L (IS gl

sai e Juall aslallAnlany) JEY1 o3 o s & GlsAll ALE 45l dpald e o) (sl (g ging g
¢ 050A5 (OlK 52014) ¢« Ossa)s (Rose lede shsall coglall (& sl 5 Gl e el 5 dalisy) 5 bl
s A5 (Fernandez o s hiieS e el (el yiiay Al ) gai e i al 8 )60 (3,0 0 <2018)
dsanal o3sa Guags L5 Gk oo JES ) (al e 4ndlSe )00 clo el (sl 2152013)
Ll cdleli e i Gl Ay il s oS aal e 4 il 4y guanll 3l yiias 2011) . 0530 s(Mauromicale
6 s—andl JLall bV 53l (e Slizmd 2014) . 5T s (Ouni bl ddau) 5 <l oY) Galiaial JS5 e
o2gd 5 AilaasSll BaanY) (e Al A ilaasSll ol gally A sadl olpall G5 15 Hllsie (e Jpliill 5 Al e
1ol 1990 A Xt 20 9 Ay Ay e imall latidl Jlaxiad e dln )l @lllia of aad cly)
@ ol (Sa (2008 el Al il slaall <l L) 3 5e (allall (8 Lgaae Ao 5 ) hal) lal
Las (s swall Jiiaill a5 (8 laa sagll (o)) i) U bl sl (e miiiall 58 Sl Jub gy 1SN A 5l 50
& sl (s sinay ATl (30 (BB 30l e T 8 e GBI 5Y) (A Jis IS 8305 e 4le iy
Aalla) 4 5l & bl dlae) Cpuend ) Jball Gaslall Al 2525, 2019, 05315 Mahmood) G5!
Rahim and ) <l zUly 4aii 3iie8 3 sosma el sy eV Bl 32L)  cauady Cilbdaally
e paall 8 ldan Thans @l Juala g gai o8 Laga )50 4010l paliall aliy (2020 « Mohammed
lgmais Gl 5 lil) gy gy Al Ay o) il dledll A8S0 A8 jaall (5 58l ax Lgil 5 dpay¥) g dpal ol iljlaall
(sl 5 eala sl (il g daiy gaiple bl ALl U gass iy il lladl) o34 8 S
o sat g Slend) Aallad 304 ) ) 2% CU s Mn s Fe . Zn Jis gl paliall 300 (350 (5151988 ).
A Ll ) ALaYL, (s pmall pualiall (el e a3l Gl ) e S Ol s ald g ppuall jualiall (8 (aiill
&b and A D gl Al 5 dun o sannl) ol 3N (e paall 8 Ul G5 sall L ¢ lall g 8 (554
38 < 3K i cllall A ) Aiaal) pealial) Jua gl Alladl) 5 JeuY) (5 pall aal 468 5 o) Adail) e ) Sy o)
.(2018 <Alloway)

O caagll (), il (8 pualiall @l e il Gilala i a8 (1 A8 5l 3l) g8 Adle 5 ) gocay
ol Lo sa Ayl

loa siuse yiiny 435S daliil 53 5 5 0 sad Cpundl (g puadll & samall e Wy Humic acid cle siell (adla plasind | ]
oo Clall Lgaling Al 401020 jaliall (e 2221l

i il a5 g e Ayl Llladll ALK ES il (5 5l 5305 Y 5 jiaal pualiall 3550 i1 2,
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Jaad) (&) g ) gall

Ciaaa 2022 oAl ansall - Lo Gaals - el 3 ALS 3 Lol 3l ) Adana b Gadll Cdis
L gy 5, 5 e guel) imala i 5 A 2l R.C.B.D ALl i) péial) il Unill mraad s dilile g ja3
0 - (s (5 sinmas Jinl (o Adlida @81 50 9 (s el U8 &y il (he e 381 5 31 o il s ol 5 a3
AilaasSl) loal) JH1a5 (ym jid a5 pai Leia 3215 ala 2 T sy il o Lewians o ilizal) il 5 ani30

1 sl b Aise il 5 Jial) A 2 Al 5l 5

Apibansl) g 4y 580 4y Y Qaibad Jilad 1 Jgaa

dadl) FEWAT

7.13 pH

7.17 4l <l Aduad) EC1:1 ((dS.m™?
63.4 T3 aala Jalad) gua g Al
21.5 T aaS adle Saladl ) shoadl)

445 "1 ass adle aladl o gauli gl

15 O.M %
38.64 o

36 laas a8 cp
25.36 “laas a8 Jay

il £ Ak A A
a3 el g 4y gl 2xy g Baalaia 3 ) samy Ol il jaall Al g0 de ) 3 Auaiadiall N1 &) ja ddee oy

5 lasagll (anla i e Bl Gl JA1N (e Al Alalae 8 el JS el s e Und A3 Jial) apds
Solid sl g o 80 Cpaagdl g2 (e AUl 3BAN e ) 5 (Gorall aliall) @i g5 ySilally Gy (ilalas
D VS Ol il 511 / 10/ 2022 20 s Jidll S5 i Lasall <3 Snow

L 3emst A Je Humic acid (0, 2.5, 5, 10 ) <lessell aala 380 5 (e il ginna dag )l 1 sY) Jalal
(Ho, H1, Hz, Hs)

il da (0, 2) ) somall paliall Lils Microponic (<lis s Sl 381 5 (e Gm sinsar S Jalall
(Mo, M1) el a5
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i g 9 kel (g al) Jilaall (g jaall pualind) Jald 38 3

s Aall paliall S A
Boron (B) 048% W /V
Copper (Cu) 0.55% W /V
Iron (Fe) 486 % W/V
Manganese ( Mn) 347 %W /V
Molybdenum ( Mo) 0.069 % W /V
Zinc (Ze) 4.17% W/V

Lost 20 e dae Bl 280 5 ety e e s dan (oW1 A e gagll Gimalad il A3 i
52 35 2 15V A 1 iy g Sl (giall Aol Lad A0l A0 (0 Lagy 20y 5 s 2m ZAIEN 3591 35 0 000
2 | RCBD 4Ll 4 giiall cle Uil aparail dulale 4 yad codii oW1 430 (e 15 ey 4l 3,0 Ji3l (ge
de) )l ddlie cuilSy Ul 6 e (o siat A i Ban g ISy A yaiBan = 24 &) Se* 3 OO 8 =4 %
Glla 5 @) Sl e 4 glie 5 ) oy Clalaall oo 55 Ly (5,11 s aladiady s 60 a5 s G 5 and0
5 % (El-Sahoeky,M.and JWwis) s LSD sina 354 8 aladinly cllau giall <) ¢ culilall
a3l A Al 5 Ll AL 5 pdin 2m 43S Blalaall 5 LilE 5 il jiall 481K oy 21K M. Wahib., 1990).
A i J g A ) il sl Tlee Sy paly dalall Cio s LS Jiall Capdintll dlae Cacip 85 (s 20
. T—Jﬁ.-.’
<ok Al Jal) &) phipe cladig
Janall 231 5 by BB @l day i ddassd o bl 44855 ed ) 4 il allad) dilaie (e cildl) Ui ) ]
e Sall asaad

bl e ciles JS Gl sl 22 Olusy (31, 6%) 238 2

ABN i) JS e 3l 5) AN A8 6l J b3

A il IS (e Bl A 488 (a0 4

SPAD (s Slens &l Sal mead g Jasdl) 221 &5 Jb gy 9180 (5 giaa (B 5
i yad s 5 IS (e il SO Venire desdl) davl s s a3 e Al kb (b 6

GBladl (a6 3 ae (Y A ) eyt JUSA | a3 5 gl JIRY (g 8 31 Ga 8l (54,7
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DAl Adalaall A e -1, JlSA | a3 gl JABY Jualad) il 8
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A Summary

The experiment was carried out at the Agricultural Research Station in the Faculty of
Agriculture - University of Diyala - for the fall season 2022. A factorial experiment was
designed according to the complete randomized block design (R.C.B.D) to study the effect of
spraying humic acid and microponic acid on the growth and yield of cauliflower. The field was
divided into three sectors, and each sector includes 8 treatments resulting from Four treatments
of humic acid spraying and two treatments of spraying with microelements overlapped, and the
seedlings resulting from seeds of Chilean origin were planted, and the seedlings were on
10/11/2022, and the treatments were as follows: The first factor had four levels of humic acid
concentrations (0, 2.5, 5, 10) MI. Liter 1- It is symbolized by (HO, H1, H2, H3) and the second
factor has two levels of microponic concentrations (mixture of microelements) which are (0,
2) ml. Liter 1- It is symbolized by (MO, M1).
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The plants sprayed with humic at a concentration of 5 ml excelled. L1- with characteristics
(number of leaves, chlorophyll content of leaves, and diameter of heads). As for the two-way
interactions, the plants sprayed with humic acid at a concentration of 5 ml excelled. L1- In
terms of (number of leaves, leaf length, leaf width, chlorophyll content of leaves), plants
sprayed with humic acid at a concentration of 10 ml excelled. 1 liter - characteristics
(flowering disc weight and total yield).
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