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ABSTRACT

The field experiment was conducted at the research station of the Department
of Horticulture and Gardening Engineering at the College of Agriculture Diyala
University in the agricultural season 2018 and the study included the response of
four varieties of Kohlrabi, namely green delicacy and local and purple delicacy
and Vienna White for cultivation with two plant densities first 53333 plants H™ and
the second 106666 plants H™ Foliar feeding has three levels of marine algae extract
for valgren 0, 3, and 6 mL ™. A global experiment was carried out within the split-
splinter system within the complete randomized sector design, as densities were
placed in the main plates and the foliar feeding levels were extracted with seaweed
extract in the secondary plates, while the plant varieties were placed in sub-
secondary units, the data of the studied traits were recorded and their averages were
compared with the polynomial Duncan test At the probability level 0.05. The study
showed significant differences between the varieties, as the green delicacy variety
outperformed the number of leaves, while the purple delicacy variety outperformed
the total chlorophyll content and the percentage of dry matter in the leaves, while
the local variety and purple delicacy excelled in plant height and leaf length. Plants
cultivated with the first density were significantly superior in leaf length, foliar area
and percentage of dry matter in the leaves compared to plants cultivated with the
second density. There were no significant differences between the two densities in
plant height, number of leaves and total chlorophyll. The fertilizing treatment with
vulgene algae at a concentration of 6 mL ™ was significantly higher in plant height,
number of leaves, leaf length, leaf area and total chlorophyll compared to the
treatment without spraying. Triangular interference had a significant effect on all
traits. The treatment of the cultivar of the purple delicacy cultivated in the first
density and fertilized with a concentration of 6 mlI™ of the felgae was significantly
superior in the leafy area, the total chlorophyll and the percentage of the dry matter
in the leaves, while the treatment of the green delicacy cultivar in the The first
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density of fertilizer with a concentration of 6 ml ™ liter was significant in number of
leaves.

Key word: Kohlrabi Varieties, Plant Density, Seaweed, Characteristics of Vegetative Growth.
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63.278 A ab ab bod 3
51389 B 56.000 53.333 44.833 V,
ed ef g
Aol sl dla s de )yl AES (S Jaldl)
e 50 &S o i F, F Fo PRI
6152 A 65.50 62.250 56.833 D,
a ab c
5541 B 58.417 55.750 52.083 D,
bc c d
Cam) 48 5h daboca)

Catall lae Lag 4y jaill 8 48040 Calia¥) o Ay sine (398 255 ade 5 Jpaall b gl iy

il Gy a8 Cand 155.3 &b 48 ) ol daliaall Jare JB) e ) 62V, Green delicacy
Clacf 3 485l dalia 8 D, 5 Dy ALY Gl slie (A sine (B8 dga s 4nds Jaall 8534
e 163.4 S Al G8EKY 3 5 Lt 2 169.4 &l 48 ) sl daluall Jane e Y1 23S
3 G e el vie Iy aall Qlie VI paliiieg ikl dlalas die 4 gina (5 8 llia o 2 5 Laly
Fo &iaal) dlabaay 43 laa Zan 187.1 by 4 )5l daliaall Jana el b sina Fyp vl dlalae i i
Ol AUl Al Jalse G (SN JAIall S5 anand 136.9 &l 48 sl dalisall Jaxe JBl cilac) A
Cansd 196.6 &b 48,5l daluall Jara ely U gina VoD F) dlalaall ¢ 685 3) ddiall 028 8 (5 sina

(Ve pile) ASH Jd g i<

ot aale 1,66 4 g5l 5 55l M Glia¥) b Lo Vg il 356 Jsaal) el
Ot S5 ¢ Tae aale 1,55 4 Ji IS0 5 55 3l 3V, Cainall (8 gy sISU 58 55 J8) il Laiy
O s lain Adall ol (8 D, 5 DyASGS] Ol sise (g Ay sire (9958 53 5 ade Ay J gaall 8 il
Gl 3 )Y e led die Al lie V) aliiiay clili) dldes die 4 siee (35 8 cllia
s Fo 25l dlabaay Wil ¢ Moz aale 1,75 Lead S i g ) IS0 58 5 4l G Fp panatl) dlalae
& sina il Al 3l Jalse o DA JAI 1S 5 Tt aale 1.39 al Jib g5 SIS0 58 55 BB e
1.86 @&l Jad 5,580 38 55 el cdlalad) 3 e sine V3D Fp Aldbadd) < jaai 3 ddiall oda
V4D el 3 ot il 1.30 () (i iy o1t e
(Yo) @IS (B AdLad) Salall 4y gial) Al

0515.3 4 Adlal sl s cialy 3 GV Ay e L sine (V) sl (358 7 Jsn)) e
51037 51044 Led A8la 30l s cialy Ay (V) ainall (V) 5 (V) Slia¥l 46l
&8 (Dy) ALY e | gine Dy A8 (355 i Jsaall 8 il magiy ¢ sl e 9% 10.38
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) AL S 8 il o3 Camiiil Ly <0412.9 iy Ailall oolall s e} a3 Aiuall oda
Ly e By padl e W) Galiiuey il dldes die 4sine B8 <llia o) 35 Cis o .%10.3
Alebaay Ll 961316 e Alal) 53l T il 5 Fp dsenil) Alales i 31 G50 o
O G SR ) i) Ciania y) IS 049 4 il Adlal) salall dus Jil clac) 31 Fp 4 al
el aollaal) 8L e b gine VD4 F, ddabaall & 3 ddall 028 8 (5 sina L8l Al jall ol 52

" V1D daladl) (3 %66.4 N i Lt 05185 sl ddlal) salall 4

A8 ) sl Aaluuall (B Lagis JAI 9 Ay paal) lladal) aliuney (M) 5 Ailill 28BS 305 g2
A< e cilisa) day Y (ams)

Jalsil (F) Aoadl lladall slews 58 5 . . .
ViD (D) 4el_ 3l il (V) Gliay)
F F Fo

158.2 187.3 165 122.3 D

d b-d f i ! Green delicacy
152.5 180 158.6 119 D V,

e de f i 2
174.6 192.3 181.6 150 D

a ab c-e g ! JREON
166.4 179.6 178 141.6 D V,

c de e hi 2
173.3 196.6 183.3 140 D

a a c-e hi ! Purple delicacy
167.6 189.6 178.3 135 D Vs

bc a-C e I 2
171.5 188 181.6 145 D

ab b-d c-e gh ! White Vienna
167.1 183.3 175.3 142.6 D V,

bc c-e e g-i 2

187. 1752 1369 RTINS

A padl Qllaal) Glia) G ) Jalx)

i) llabal slew 30 53

Gilia¥) cillaw gia NREAN
F, Fi Fo
155.3 183.6 161.8 120.6 v
B bc d g !
170.5 186 179.8 145.8 v
A b c e 2
170.5 193.1 180.8 137.5 v
A a bc f 3
169.3 185.6 178.5 143.8 v
A b c e 4
Ayl el sl s ey 30 AU () Jal)
o))l A8S s g F, F. Fo el 3l 48l
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169.4

191

177.9

139.9

A a bc d D:
163.4 183.1 172.5 134.5 D
B b c d 2

S ool S i B Lag JAIAEl 9 4 el lladal) aliinay (oY) g Al ABUSY L6 6 9o
AlS e cilinal day Y (af adla) (A

Jaladl) (F) daall calladal) slaws 38 53
(D) de ), 3l ddlis (V) <l

VxD F, Fq Fo
1.531 1.700 1.553 1.340 D,

d c-f hi mn Green delicacy
1.583 1.750 1.613 1.386 D, Vi

C b-d gh K-m
1.644 1.746 1.670 1.516 D,

b b-d e-g ij sl
1.584 1.753 1.603 1.396 D, V,

C bc gh K-m
1.690 1.863 1.756 1.450 D,

a a bc jk Purple delicacy
1.632 1.810 1.660 1.426 D, V3

b ab e-g Kl
1.574 1.730 1.643 1.350 D,

cd b-e fg I.n White Vienna
1.536 1.670 1.640 1.300 D, V4

d d-g fg m

1.752 1.642 1.395 A ekl slew cillas gie
A B C

Tl L) LY o N J20)

Ll Akl sl 580 5

Calua¥l Gillaw sl Calualyl

F2 = Fo

1.557 1.725 1.583 1.363 \VA
C b d f

1.614 1.750 1.636 1.456 \VA
B b c e

1.661 1.836 1.708 1.438 Vs
A b b e

1.555 1.700 1.641 1.325 V,
C b c f

Tl ALl Sl s e 3l AHES oy L) Ja1)
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3.5\)_}3\ A8US la gia F, Fq Fo 3.::\)‘}5\ PEIN
1.610 1.760 1.655 1.414 D,
A a b c
1.584 1.745 1.629 1.377 D,
A a b c

Bl 38 55 (B Lagrs SIS 5 gl ol alihonny (i M g Aol ABESY 18057 J g2

AlSl) (e cilial day Y (%) A8Lad) Balall 4 gial)

Jalall (F) Aol skl slews 38 i
(D) 43l i (V) <luaY)

VxD F2 F1 Fo
12.469 14.120 12.843 10.444 D,

c cd c-f f-h Green delicacy
8.283 9.219 9.184 6.446 D, V1

g hi hi j
10.972 12.323 11.350 9.244 D,

ed c-.f e-h hi sl
9.754 11.108 10.777 7.373 D, V>

ef e-h e-h ij
16.674 18.457 18.083 13.783 D,

a a a cd Purple delicacy
13.792 16.280 14.267 10.832 D, V3

b ab bc e-h
11.472 13.153 11.763 9.501 D,

cd c-e d-g g-i White Vienna
9.409 10.695 9.647 7.886 D, A\

fg f-h g-i ij

13.169 | 12239 | 9.439 A adl sl slow il si
A A B

oadl lahall Gl G S Jalx)

iyl bl e 380 53

Gl cillau gie by
F2 Fy Fo
10.376 11.669 11.013 8.445 Vi
B b b c
10.363 11.715 11.063 8.311 V,
B c b c
15.283 17.368 16.175 12.307 Vs
A a a b
10.440 11.924 10.705 8.693 V,
B b b c
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Bl ALl Sl s el 3l AHES (p L) Ja1)

12.922 14.513 13.510 10.743 D,
A a a b

10.309 11.825 10.968 8.135 D,
B b b c

alane A (5 sina IS5 Cilal) Gn i 2en s IV T 56 55 54 5 Jhaall el sl gl i
Jeda) 8 alia¥l Aalal) 4 sl Jal sadl 3 pdane (A1 Galil) 138 a3 g2y S5 (5 uaddl gaill Ciliia
el G (5 m ey (2006 «O50A 5 s ) dshaadl (83, S8l Cliall e ddia (5) (58
ina) s il saill ilia e A g puaal) Al sl Gl sall (4 Cpa ) Cainall 31y 51 GERY]
s Elbassiony s 4lelll Jsasa e (2018) Gl soeddl 4l dia 55 e ae (381 55 122 5 (2009
Ll pdl @l Je (2009) mal il sball 5 &0 s e Nagar (2016) 5 (2014) o3

dandll 548 )l Jsha (e JS (8 4 sine 330 ) 3 san s Jghaad) iy 288 Aplal) QLS iy Le 6 L
A9 3 se pa sisie sp Lo o bl o Aliall A8 D) Canadl 3 gey 38 ¢35 530 Adladl salall 4 gidl)
@l el dlee o ) JS0 Sim lee il sl dalisall 30l ) an ¢ guall e SIS
Lo e G305 Aagiill o3 5 (31551 3 A8A) salall 81 53 cliill (g pumal) gaill 8 5aly 5 aany Uil
)M s A Lgina JoV) AN 3580 & ol 25my Lary 51¢(2017) 0s0Als Bairwa sass
de gy pall cllall A0l dalual 30l 3 G BV 8 Ailall salall A giall danll 5 48, 5l Aalisall
S Laa ¢ guall 5 slall g dilaadl palindl (e dille 3aS o Led pan 60l Lae drasl s cililis Lo
Allad 2y ) (AUl (5Us2n) A )l dalusal) 30l ) (Ao @lld uSail 5 (5 puaddl sl (e Lnla
(2018) wsuAals Tejaswini (2017) ossa)s Bairwa sas s b ae (345 il 238 5 A geall o Ll)
Aldl als Je (2015) wsoals Haque 5(2011) Moniruzzaman s 280 &l e

g s Ll L S el Qlladal) alitin dendl) il siead o) Jglaall iy Gl
Ly el Qlladall dpasl o age jdises el s Jida 138 5 A g jaall (5 sl saill Clia
O 3 Al mlan 5 Al <l s 5 a5 S5 G saal) Jie Ao giia LS je e Ll siaY ypanil
AT YY) :\:u\..\aj\ )m\.ﬂd\} N| uabiaial st JJJ;“ ‘U\.Lu.ub <l sad e 2 ) laliiiadl sla
<y e (2018) wsoals Manea sas s be ae (365 Ll 028 5 4a slall 5 piall Clilal) da 5lia (4
(S5

JJMAJ\

oaalas (il s de ) ) aed se 55 2009, anl il ) (A8 Juald g a3l ue JDUa deas il
Brassica oleracea hubi il e (piial Jualall die g5 el 5 (5 padll saill &l yall
87-73:(2) 37 .cedlll de), das  var. botrytis
2018 . (s2en i (lud 5 dene drea Ay (whie Baall e Gl e (530 e g edl)
aizall Al (e Calial A0 Juala  sai 8 GrOW MOre wasioay 4 5l 3l il |
LG S S Aaals Aol 3 A Uladl csludpall — dae 3l s gkell G aladl gl
398 — 392 laiall
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Jhasall drala - alall Gl g Mol alill 351 55 Al (salie 1988 L pals 2l ) Jiaid ¢ S
RO PEEABRUERN

(s daala Ol plia | pmdl) Jaalas 2L} 2006 Aasal) i) il 5 (5 ol alow s (s3lie ¢l ) 52
466 Dladia 2

bl dalud ad de) 3l S 5 ) paiall daala JlaJY1 5 seill Gilebiia | 2009 4k cns ¢ jia

e
Aol sl dlue 5ilE 2014, wull 2o de ek gun dend Gillge Wl de el ne ddilne
Gl Jaala g gai (A (Lw) sl el Brassica oleracea var. gongylodes
53-44:(1)6 Aue) 5 o slall 48 S Alae 3 jeadl b g 5 ) hall A1
g3l il gl sl #1989, Jshe mlla ay S5 lalu (il e desse 5 eali liae oglla
Ol 4 ) gean Jaa gall dmals | palal) Sl g el aalaill 3 ) 55 Asfiall 400 dapdal) | G
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