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A Comparative study of some radish
cultivars in terms of growth and
productivity

By: Dr. Lina Kannach
Faculty Of Agriculture, Al- baath University, Syria

Abstract

The research was conducted in Damascus Countryside
- Sabboura, to evaluate three radish cultivars
(champignon, Mayac, Mercado) in terms of groth and
production quantity for the year 2021. The experiment
used a randomized complete block design with three
replicates. The results were statistically analyzed using
the statistical analysis program MSTAT-C. The
comparison between the means was done using the
least significant range (L.S.R) test at the 5% level of
significance.

The results showed that the two cultivars Mayac and
Mercado reached maturity maturity at an early age of
27 days of germination, 5 days different from the
champignon cultivars (32) days. Also the champignon
cultivar achieve the highest values in terms of paper
bundle length (23 cm), sheet length (15 cm), and paper
weight (20g/plant), the total fresh weight was 55.4
g/plant, and the eaten root weight was 35.4 g/plant,
and the highest production that was 5500 kg/ Dunum.

Key words: radish, champignon, Mayac, Mercado,

growth, productivity.
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Effect of Tillage Depth and Added
Fertilizers on Growth and Productivity
of SB44 Soybean Crop.

Prof. Michael Zaki Nicola Professor at the Faculty of
Agriculture - Al-Baath University - Syria
Dr. Fadi Abbas IS a researcher at the Agricultural

Scientific Research Center (Homs)
Eng. Muhammad Hussein Ahmed, a graduate student (PhD) Al-
Baath University - Faculty of Agriculture

abstract
Good preparation of the soil in which we will plant

the crop seeds is one of the most important steps that
we must carefully study in terms of the appropriate
type of tillage as well as the optimal depth. There is
also a great difference between researchers about the
preference of organic and mineral fertilization and
which one is more yielding. There are many opinions.
Here in our research we used different types of
Mineral fertilizers (Nitrogen, Phosphorous, NPK),
organic fertilizers, seaweed fertilizers and amino acids.
The type of plowing is the dumpster at two depths (20
and 30) cm. In addition to a witness without tillage and
without fertilizing, to note the differences in terms of
growth and productivity of the soybean crop Glycine
max between the different fertilizers and the depths
used After the study and statistical analysis using the
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ANOVA program, and LSD comparison tests, it was
noted that the treatment of excretory flankers with a
depth of 30 cm and organic fertilization with
fermented cow manure at a rate of 15 tons/ha was
superior to the other treatments in the experiment, in
terms of reducing the growth and spread of weeds, as
well as in some formal indicators. Physiological (plant
height, number of lateral branches, number of leaves
and leaf surface area) and productivity indicators (seed
yield).

Keywords: soybean _ mound cultivar _ organic
fertilizer
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Poaceae ERIEN| Avena spp S Jdsd 15
Verbenaceae A 5 il Melissa officinalis B i dsle 116
cyperaceae Aaad) Rumex crispus aza Ry 17
Poaceae badll Sorghum halepense pets e (UfiSe) Jal 18
Poaceae Al Echinochloa crusgalli AP (SH) paalldnall 19
Poaceae bl Eleusine coraccina AP a¥) G320
Poaceae Aalaal) Avena byzantina AP ¥ Glé el 21
Poaceae Alasll Cyndon dactylon aza eay) Jiail) 22
Poaceae Aladll Lolium perenne e Baxall Al ddda 23
Poaceae Al Lolium multiflorum AP A sall aldl) Adnda 24
Poaceae EREN| Agropyron libanoticum S Al adll Adpis 25
Poaceae Al Oryzopsis miliaceae B 4500 Ldiall 26
daclil)
Cannabinaceae dpudl) Humulus lupulus BY N I (SENEN() S E RSN )
Papaveraceae dualadall Papaver rhoeas TS Gaisadl) 28
Leguminosae A il Dolichos lablab s <34l 29
Leguminosae A il Galega officinalis e e 30
Leguminosae sl Lotus uliginosus B Sl sheaall a3
Bl g
Leguminosae il Medicago falcata s sl ddaiall dadl) 32
ol inall
Leguminosae 4l gl Medicago sativa e |l o call) iadl 33
(foaioad])
Leguminosae 4l gl Onobrychis sativa era gl ladll 34
Leguminosae el Trifolium partense ara aa¥) syl 35
Leguminosae el Trifolium resupinatum ara e—\u)ﬂ\ .36
(can) 31) sy
Cucurbitaceae de Al Citrullus colocynthis era (i osll) Jind 37
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g éalé 2

Y S dda

Mal daaa o 2023 ale 2 am) 45 Aaal) Gl daaly Alaa

udayl) Lgdiag Bl Glde¥) aaal Apluad) cllaugiall (4) Jsaa O

aladl

Gan (24/8) cilally clall sl (2p/hete) Bl it s (4 ) dsss

L) b Lariioal) cdlaleal

Giladl sl dayll 3l Glisy) s ) ualuial 2
R s . adalaal Adleal

2p/8 lisdd 25/ Glisdd 2p/4de Bl
50.91 566.14 70.21 Con 1
9.91 110.90 10.96 NPK +T1 2
22.07 246.91 35.11 N+T1 3
18.78 210.14 29.90 P +T1 4
7.65 76.60 7.60 M+T1 5
13.53 148.21 16.80 AA +T1 6
16.99 190.13 24.18 SW +T1 7
9.78 109.16 10.90 NPK +T2 8
20.66 231.21 32.19 N +T2 9
18.60 208.13 26.13 P+T2 10
4.77 53.4 4.26 M+T2 11
11.63 130.23 12.23 AA +T2 12
15.21 170.26 23.23 SW +T2 13
1.24 12.12 2.01 LSD 0.05
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Aalual) Saag B 5Ll Gliel) s

et ol I () Jea B DL Sl anT sl ey
dalid) 3ass 8 plall lieY) sae Jaugie ol aa3 (L.S.Dg05=2.01)
2ofiste (70.21) aalall dlelaa 3 gl Lsall 58 bl geamill yyla b
d g cliag i (11) ad) Jatebeall 3 caslS Lelily capdll e
ol CLael) se Sua e Lisine 338 3sa Ok pfduie (4.26)
2) Caalusiall 28,0 <3 (552 e lalaally LY Alalee (g dabisall 32
~6.40)— Lge Ww Uigia (1312 (11 <10 <9 8 7 6 <5 4 (3
-5.74-16.48-2.68-2.18-6.44-2.90-4.17-9.23-2.34-1.99
B8 2asd adl 2 lemay e Oabaal) A5liars il e 554(3.02
. SW+ T15SWAT2 (s Liads, NPK + T2 NPK +T1 dlelas (j (55ina
Sl o lady) Wl G (e Bl cBlebadll i S (s Lae
ool LS a5 daliaall 3a 8 3)lall e dac

+T2) — AA +T1 - AA +T2 - (NPK +T1 ¢ NPK +T2) — M+T1 - M+T2
Con - N+T2 - N+T2-P +T1 - P +T2 - (SW +T1 SW

:2a/¢ e )l ¢l

b e Al Aalidl 3asg 8 sjlaal) Gliae S Adayll oY) ) kil
b o s LS Lgall Jod bl il s 8 Aeadiasa) O Lledll
Aalrall G Agsima (3958 a5 O3 Slan) dalail) 2ra5 ((4) A8 Jsaal)
oyl 5l LS 3 edsand) 8 Al (55aY) cDllaally aalall- (1),

s (5531 O laall e 45lhe 0Ll Alalas & 5T 5liall lied
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ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

~3.81-7.39-2.69-2.29-5.10) = (13) a5 (2) o Juslusiall 48,
(il e sy «(3.32-4.34-10.60-2.72-2.44-5.18-2.97
+TL Adalre i (gsina (8 sl 4l aad Lgiany ae CDLaLaall A5liays
. NPK + T2 JNPK

Sl o lay) Wl G (e B ) cBlebaall i Sy (s Laa
ol WS il iaS Aalisall 3am g 8 ylall lie S Aall (Y]

+T2 — AA +T1 - AA +T2 - (NPK +T1 « NPK +T2 ) — M+T1 - M+T2
Con—- N+T2-N+T2-P+T1-P +T2 - SW+T1 -SW

D 20/8 QlaedU Gilad ¢l

(L.S.Dyg.05=1.24)(4) Jsaall Sliasy) Jodaill mils e g DY) aay
gen Op Bl CLEe S GLal (el Cum (e Agine (39 b 33 O
Galall 35l Jansgial e el iy 3) can L) Alalee ae 4aall D Laledll
ielas 2y (R (s —alews 5) Alabeall aladind aie 3)lall lie U
Aayg (M-T2) dlalaall alaaid vie e Jily 28 (50.91) celyy Ll
al) cliay 20 8,0 ol adind ot dg paall el (e gl Of 2
sasg 4 bluall Clie S Galall 38l dua e Ll (5 (1) a8 dalaall
A0 G (533 Eleleall ppen b il o ST Lgiad CuilSE dalisdl)
=2.99-3.76-6.65-2.71-2.30-5.13) = (13 a2) o bl
) e Wl ecanpil) e 3)0(3.34-4.37-10.67-2.73-2.46-5.20
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SNPK +T1 dlalas (o (sina (358 aasdY il as salal) 50 cdlabadd) o
. NPK +T2

o Ayl Ll Aals (e Aendional) O labeall ot oSy 4le 2Ly
Osb o Aabuall sany 8 sylall lae SU Al oY) Al 8 aalal)
fol WS Ggaall Job el eail)

+T2 — AA +T1 - AA +T2 — (NPK +T1 ¢ NPK +T2 )= M+T1 - M+T2
Con— N+T2 - N+T2 - P +T1 - P +T2 - SW+T1 -SW

2)b15 gsac dlas) (M=T2) dleleall G aa A8l mibiall il e
ClieY) st g aal) 8 Gleai] a8 (230 ey donylas A3a
S A (g5 (@AY O alaall pas 3 LEN pe A3jlaally U 5 Tane 5lal)
plall eV i e Jant au30 Gery A0 L pladll A3all
Sty A5l Jad ) Leilsais (3) Jsnally daasalls Lgia 3yanal) dalas
O BN i Y Ul Al sl o Lgiyad aae gl Ledle oLl
cie e Ly Ll 5 ]/ ohal 5 Janey g il) iliadl) 4 sumall 5200
o34 4y L Dl Lgeall Jgb il gai ) asry ylall alie ) dalia Gl
& Bl o Sl Laa g hall Lisall Jsb bl 3o Caghl (e Aleladll
1305 ginlisay o) pumdl) 48yl Zaslall 4cjil 2xe g Lgeall Job il ¢ i)

(e AY) Dbl e Ljlie By S Sl Jglaal) 8 e
b 35 S Al dayhadl) B all Jleaiul of (Brotckov,2011) 3y
Adsalls 3 yanall 3)lall i) daglin b 1S Tys0 ol shinall 5,30 Jsin

Bl e 43lie %95 Ay 5A) Jpeana de)y) 2 Ll dpws Cuis N
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ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

A8y A pesSall Ll Analag del)3ll A0S elay Adans 8 Gpada
dcgy3all (my¥) calang syl lied) e ¢ ladll asl( Bolof,1999) <3
Al ehay skl OO Elyaall aasinl Caala JSins cany g
sl Slauall Y xe Biliza) ae og)s0s cablatia S Lipenl) 2D
sl

e e plall Cliel) e QB e dae )3 Al A hall Ball Jeas
el Jlls Ll caslin jue Gaad 45800 Letphasty Guanll A3 o
2885 Clgiaal) e 2380 Ll Al i ) dosi o glainsy (ST ¢ sl
Clte V) e lemudi G 3% 5l mai 513 Sag il o g d
.(Saiko, 2008)s,Lzll

&V ol Ayl Bl OO Sl alaai) of aylas 8 (2008 Ysi) 2
GO Cuyplaally A3 )lae Aalisall 3an 5 b 3jlall Gl S )y J&Y Jsaasl
o) Jama aladind atie dals ¢ (Qlaall GLal ¢l gald) ¢ il
Eoall Jpanall sail anlidl (gpuanll

DAl £ 8 aaeg cldll plisy 2

dalall ac il aae Sh44 Canall g 3al geall s il g i) (5) Jsandl G
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gAY sse g (am) Ligual) Jgb il g ik Aardioal) cBlalaall Lili (5) Jgaa

Ll £, s _ ) ad

life b pos il ) Lalaal) i)
3.01 60.37 Con 1
4.03 73.00 NPK +T1 2
3.24 65.10 n+T2 3
3.60 67.13 P+T1 4
4.15 76.40 M+T1 5
3.85 70.87 AA +T1 6
3.81 70.71 SW +T1 7
4.08 73.13 NPK +T2 8
3.50 66.00 N +T2 9
3.72 69.40 P+T2 10
4.22 79.10 M+T2 11
3.91 71.80 AA +T2 12
3.82 70.80 SW +T2 13
0.060 1.110 LSD 0.05

54




ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

() il g i)
Gl aen o Lans (5) Jaad) il Slan) dalatl) 35 Ll (50
3) can Ll Alalae g 45)Eally il ¢ Uiyl Cum (e dysine D Lalaall
e w30 ey D dayhae Al dlabea o (11) ad) dlabeal) cudsis
> (1) 0o dsaadl (8 o) Juduiall )1 o (5891 Blalaal) gaen
-1.20-1.08-1.11-1.16-1.04-1.17-1.21-1.08-1.31) = (13)
e lebaall (g (g Al Anatlly Wl ccangill e 550 (1.12-1.10-1.14
COlabrall (1 Aysine (38 25my p2e Lansl 2Ll (450 (e Lgudany ae L)l
Oflel el Ly ((SWHT2-AA+T-AA+T2-SW+T1)

OSar Baas Laas(NPktt]—Npk+2 ) poleleall 1Y) Sy (N+T2_N+TT)
Lali e (el CDLalans Lahal) Bleel) dandiiall cOeladll 1
po WS (an) sl il ) Cum e LN a0l Lgiplicad]

+T2 - AA +T1 - AA +T2) - (NPK +T1 ¢ NPK +T2) — M+T1 - M+T2
Con -(N+T2 - N+T2) - P +T1 - P +T2 - (SW +T1 -SW

Pl g ) dnilad) g9 80 a3
Ll Slasy) Jalaill il g (5) Jsandl & cliball e g Y o
il 2ae i (e Augine LA gHlie vie Dbl Gy Gl pres O
ke Ll ddalee ol (1) ady Adalaadl o 5 (cbaillfg ) AN el
oSlef HsSid) il Crva ()Y el e g 430 Baxy 400
-1.21-1.03-1.11-1.10-1.02-1.17-1.30-1.05-1.40 ) —,
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SB44 iia U gall dﬁdwlgaﬁubguuﬁlabad\ daaut) g ) al) gas il

O Aysima (9958 yedat ol NS ¢ el e 3ya ((1.10-1.08-1.13
—SWAHTL) e labaall cp (AILS ¢Lgin Lasd L jlie aie <D lelaall (o
oSl 4y (NPK+TT-NPK+T2) (yolelaalls (SWHT2-AA+T1-AA+T2
A bl g d sae Aals (e giliadl Ca e A yaell O eleall Casiyi
fok LS aa L) e 43)lis

+T2 = AA +T1 - AA +T2) - (NPK +T1 ¢ NPK +T2) — M+T1 - M+T2
Con - N+T2 - N+T2- P +T1 - P +T2 - (SW +T1 -SW

: Eaugal) Lseall g5 il cilally il a3

(sliff Y usmal) U il Glally il ¢35l il (6) Jpsa) o

cilaligda)l) 03l Ao Al B deadiial) cdlalaal) LEE (6)J90
dylua claugias bgal) Jgb bl (@lii/g)
luaially Gislly dendl) COlalea G2y Ll gas 80 (6) Joa

Gilally a5l b Ayguand
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il a8 3 YR (S5 e L

Mal daaa o 2023 ale 2 am) 45 Aaal) Gl daaly Alaa

ali/g dilal o)l /gl s {alaal) Jeduiall a))
4.42 49.80 Con 1
10.86 73.88 NPK +T1 2
7.51 63.81 N +T1 3
9.85 66.07 P+T1 4
11.22 75.25 M+T1 5
10.06 70.81 AA +T1 6
9.14 68.00 SW+T1 7
11.00 74.00 NPK +T2 8
9.70 65.04 N +T2 9
7.99 66.98 P +T2 10
11.53 77.32 M+T2 11
10.61 72.01 AA +T2 12
9.80 68.72 SW +T2 13
0.11 0.70 LSD 0.05
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(lg/g) ciladl ¢l
sl il (e o(6)Jsandl & (LS Dy g5=0.11) dad o &OLY) 2y
Qs alall alall )y Cum e dysine (358 3sas aagd Clilull JSlasy)
Qo) LAl ae A5l clalaall o (2alsll clill/g ) gHdall ¢ sanall
0230 Baxy A0 A jhas Dl Alalrs) Alalee g 3 ¢(&ha G52 —alans
32 1) daduiidll a1l a3 DLl e (11)a8) dlabed)
~1.17-1.53-1.06-2.60) — (<13 <12 <10 <9 <8 7 6 <5 4
catipll e 30 (1.46-1.22-1.44-1.18-1.04-1.26-1.14-1.02
aalally (11) adalaal) & clall Galadl 550 e ( Gpall o) JaadUs dia

L (sinas la S

(s Sin (e Lgtalimdl 2ali (g Aeadioaal) OLalaal) cuii Sy aile 2l
LS 2 L) ae A3)lie (2alsll liall/E ) g rdad) g smaaall 52 Calall bl
+T2 — AA +T1 - AA +T2 = NPK +T1 « NPK +T2 — M+T1 - M+T2
Con- N+T2- N+T2-P +T1-P +T2 - SW+T1-SW

H(bifg) SRl s
Jalaill 5Lty (L.S.Dy.5=0.70) dad LA (a5 ¢(6) Jsiadl s
Qs Slll )l sl dasssie (8 Byl O aas lilall Slaaa!
COlalra 5 Adlide Biha Glee Jlexin) die (2nlsll Ll ) g 2l & senal
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ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

77.32) bl Gyl 0350 6 Al el o G disine (358 Cuils
30 Goansy 108 s jlae Lila A lalas pladiiud aie el cculallfg (
Lgine (3 Alalaall o2 (3585 Laadli 4tag ¢ &/ hal5 (gsme dey
5 4 32 (1) Jubsial) 28l Jeas lly g AY) cDlelaall e dail
~1.17-1.21-1.06-1.55) Waya8salyy (13 <12 ¢ <10 9 8 67
(sl e 5y (1.12-1.07-1.15-1.18-1.04-1.13-1.09-1.02
Ll e slyy cdysine (358 A prall COalaall maan (g 3508l CulS
bl (s A Lgbadl 1al (e Leaiiiall COebaal) i Koy Aal

ol LS aalal) e A3lie (aalgll culall/g ) gpiall g sanall (52 (o)l

+T2-AA+T1 - AA+T2 - NPK +T1 ¢« NPK +T2 — M+T1 - M+T2
Con— N+T2-N+T2-P+T1-P +T2 - SW+T1 -SW

18505l Liguall Jgd bl 36l paal) daluag 3 sY) 234

It il (ly2am) sl lansal) dabas(lfady5) 3hsY) 3o (7) Jsaall sy
dpla GlaugiaS g5 )30l Lsaal)
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SB44 diia Lgall Jgb J gana dalill g gai B Adlaal) 3raul) g &) o) (das il

Oa bgall Jgb ald o 4l B dasdiiend) clalaal) il (7) Jgaa
(/2 ) 8 811 edannal) Aanlia g (il 48)9) 3 sY) 22e G

TN E:;:Llam ali/ddy g ghaY) s lalaal) djf;’
330.28 49.5 Con 1
512.68 69.00 NPK +T1 2
401.01 60.00 N +T1 -3
410.13 62.00 P+T1 4
553.12 71.37 M+T1 5
472.40 67.11 AA +T1 .6
445.32 65.25 SW +T1 7
534.65 70.16 NPK +T2 .8
402.14 60.10 N +T2 .9
425.32 64.01 P +T2 .10
570.32 73.36 M+T2 11
490.14 67.12 AA +T2 12
447.07 65.78 SW +T2 13

0.27 1.09 LSD 0.05
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ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

t(wlifdd,g) LY e

0.05 Y3 (s5iue vie (gina ()8 8 dad Adjaa 2ays (7) saall ailly
Gsxd 35 st Cliball Slasl dodadll il (e ((1.09) &t s2)s
O Lsall Jgd bl (clallfadyg) clall & 3hsY) axe Cum (e dgsina
O lalaal) e (11)08) Alaleall cgin 3) canlilly A35lie dug yaall CLabeall
12 ¢ 10 9 8 7 6 5 4 3 2 1) Juluidl a8, s (5 AY ]
-1.05-1.12-1.09-1.03-1.18-1.22-1.06-1.48) —— (< <13
o Bl asen Sy el e sya (1.12-1.09-1.15-1.22
O () o liuly Aygina LAl aa Gady Lot Lagd Lgiilie die cDLaladl)
Ay <5 (SWATT-SW+T2) (yilelaall 5 (N+T2_N+T1) kel adll
Ome) g paall Celaall i Sy 583 Balaas (AA+T1-AA+T2)
Lsaal) s el (colall/adyg) bl 3 3V sae dbea 8 \iliadl 4als
fsh LS aalal) we 4)lia

+T2 )= (AA +T1 - AA +T2) - NPK +T1 « NPK +T2 — M+T1 - M+T2
Con -(N+T2 - N+T2) - P +T1 - P +T2 - (SW +T1 -SW

(b am) (Bysl) plaal) Aol
= b assall Classia cpy 2 (7) ad) doaad) clily e g DY) ey
Aabaal) dppail) adad b Lgeall Jgd bl J3)gl) sdasall dalisad (2021 ¢)
e o Liliaa) clibl) Qs eaasl (L.S.Dy5=0.27) dagi ddyea day;
Aabide Lia lacls dad O laa (e Ay yaadl c™ladll (s (55,4l
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el el cilag Aginae (558 b el e LN ae 45)laall
= Lelily ¢ elgPau (570.32) a5 (11)ad) ddeladd) (5T (M+T2) dlalas
0 (11) Alelaall g elldyg ¢ clyyPa (330.28) sl alall dlalas
—1.11-1.73) = Jsaadl 85y all cDlaall iy e Lygine Lgiad
-1.16-1.34-1.42-1.07-1.28-1.21-1.03-1.39-1.42

o) lpany G B lalaal) ) Ladie g ¢ il gall Jolell conn(1.28
(N+T2_N+TI) pilelaal) (pn dagina (358 35ag ade Jaagl 3alal) 50 (1
o Aextiusal) COlebaal) i oSay iy g (SWHTT-SWAT2)plaledlly
b SUIS ) el A losad Apuly Al Cana 3yl

+T2 )~ AA +T1 - AA +T2 = NPK +T1 « NPK +T2 — M+T1 - M+T2
Con —(N+T2 - N+T2) = P +T1 - P +T2 - (SW +T1 -SW

Jsd bl LA cdsall pamy o Al (76605)dslasd) ) kil
Ghsy! aae IS dalall ¢ 581 sacy el ¢ i< dpailly ) 3ull Ll
o2a ad Julat aayy ¢ umd¥) B)sl) Leataiias daluay Cilally Cadayll Lediss
Apaill daadiedd) D Lelaall AS (p Ay sinall (55 80) ddjral Lilian) Jglaal)
Gy Al 33ha (g1 (M-T2)—(11) Al G e culy il
GAY) Caladll pran e 2/l 5 Jreay (souanll sleud) dilials 430
Alalaall 024 a%jdg Lal clldg (D oy lan o) 2Ll e IS 45 )la0
sylall lae) dliy dalay (KA A8l cilydnall satl duulia Cagyla opa

O3Sl il A3l Sgall A Jally Calally gl 5glly 23a Bl (e
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ol b 3 YR S5 dadia 0 daa) daaa 2023 ple 2 3l 45 alaal) Cad) dadls Asa

e RS Al 8 dardinal) (55AY) EDleall Bl ae A)lie g5 3l
sl (e Ledde Lag dpll ald ) el diayhaal) 5)al) of Gua caa Ll
Lsaall Jsd ol saliin) saly) Il a/hal S Jaray cipal 35 (goune
Canal Al (gouanl) dlandl  3aalsial) (555 (g paaall AEIARN jualial) (1

Al esdiall 3aan) g 15l ae 35l

w
S

Ale dnly LEBS ¢ Uy dgy5 5 A0 A8hal) o (20026Y58) i
il ¢ Lyl salyyl el s ¢ ediall (gyall slandl aladiud e dalay
A ) yall

Caial 28 Gaylaall A3hal) o £ WL by e iy 3 (2010 ¢Ysdi) S5
23150 Zihally Lndandl Bl ey (R (ys2) 2L we 4 lae Lol i
(s s gl 4o sane (g5 Jshy bl (550 llAS LWL il g )l
(& sa)amlal) e G0l A3hall (558 aa caaylly Calall aalgl) bl
ah Gl Al 4zl s00u) of (Ahmad et al, 2017) s
g L)) Jhe lall (il (g udaddl el 5l Al ¥ amally de )l
Ay Aajlall 4 pal) AT ((3)6Y) 2ae bl e aehill sae ccoll)
. Aalal) 4y gl

[l sxe s SLall/EhsY) e 3 Slesl o gyl dall (35

.(2018 ‘UJJ;B J‘J)‘J‘ J.u:) E)'USS\ GA t_ll.ul\ &hﬁ)b “_11.1.\]\
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:(/4S) Aoyt L34
Al CillansieS Ggeall Jgb bl (a/4S) yaul) 3l (8)0sal o

Ligeall Jsd bl 40 A0 e 4adl) A dasiionad) cdlaleal) il (8) Jgaa

gauad
(R/&s) dpi A Walaal) Gualuial) )
2100.10 Con 1
3690.61 NPK +T1 2
2482.11 N +T1 3
2810.14 P +T1 4
3962.75 MTT1 s
3306.52 AA +T1 6
3101.69 SW +T1 7
3800.52 NPK +T2 8
2612.00 N +T2 9
2901.09 P +T2 10
4131.58 MTT2 T
3433.47 AA +T2 12
3200.43 SW +T2 13
80.54 LSD 0.05
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Al Cua e LAl ae A3 dygiee Dbl (3l g il
ALl A Jteb of (8) ad) Jsandl cilibil dilasy) &Auhall (ya cpiy Ayl
(#/0bl5gpanctan20) a5 M+T2 Akl & A
(1) &) dlebed) salill dllae & clS adl) Jiy c8/38(4131.58) <l
o Lsine (11) Alabaddl 358 LU Jpaall (g5 <8/38(2100.10) 5
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Effect of garlic and ginger Powders
mixture Supplementation in Productive
Performance and some Carcass
Characteristics of Broilers

Abstract

This experiment was conducted to study the effect of adding of
garlic and ginger Powders mixture to the feed together on the
Productive Performance and some Carcass Characteristics of
Broilers. 150 unnaturalized chicks of the commercial hybrid
"Ross" were bred for 42 days In a Private Poultry hen located near
the city of Al-Hasaka, and the chicks were randomly divided into
five main groups according to the addition rate as follows:TO
(control) , T1 (1% garlic powder +1% ginger powder) , T2 (1.5%
garlic powder + 1.5% powder Ginger) , T3 (1% garlic powder
+1.5% ginger powder), T4 (1.5% ogarlic powder +1% ginger
powder) , then the birds were weighted individually and the
consumed feed was calculated for each treatmentat the end of each
week. 4 birds were taken at age of 42 days, from each treatments ,
after starving them for 6 hours. The weights of the birds were
taken before and after slaughter and the weights of the cuts and the
Percentage of The net carcass. The results showed: that T4 had the
least mortality recorded during the experiment comparing with
control. Also it was significantly (P<0.05) superior comparing
with control in the mean life weight, average daily weight gain,
average total weight gain, feed conversion factor, weight of
carcass cuts especially (thigh, chest and wing) and the Percentage
of the net carcass .

Key words: Garlic Powder, Ginger Powder, Productive
Performance, Carcass Characteristics, Broilers.
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Abstract

This research was conducted in order to study the effect of heat
stress on some productivity indicators of Awassi ewes. twenty-four
ewes homogeneous in terms of age and weight were used in this
experiment, and they were randomly distributed into four groups,
each group included six ewes. All ewes were fed the same diet
according to the feeding system followed in the farm, The
experimental animals were exposed to heat stress by grazing longer
than the control group (TO) that was not exposed to heat stress.
Some methods were also used to limit the effects of heat stress on
two of experimental groups (T2, T3). The shade of trees was used
in the group (T2), and vitamin C was added to the drinking water of
the group (T3). As for the group (T1), it was not taken any
treatment to mitigate heat stress. The results showed that heat stress
led to a significant decrease in the average daily gain (ADG) and
the absolute increase in weight in the group (T1) for the entire
period of the experiment (P <0.05), The amount of milk produced
in the experimental ewes decreased, which was accompanied by a
relative increase in their milk components, especially in group (T1),
compared to another groups, where significant differences were
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observed between them and the rest of the groups, especially group
(TO) (P <0.05). It was found that heat stress affected milk quality,

especially for T1 and T3 groups that were exposed to direct
sunlight, and these two groups did not differ significantly despite
the use of vitamin C in the group (T3). It was also noted that there
were no significant differences between T2 and TO regarding milk
production. These results confirm the existence of a negative effect
of heat stress on some productivity indicators of Awassi ewes.

Key words: Awassi, Heat stress, milk, weight.
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(ADG:'0.0110.04))\A§A.3 oalaasy) S, 4(P <005) Lyl 358 JalS
Sl e (ADG=-3.03+0.35) 5

Toadl 55 UM quglall gladll gal Jina b @bl dgay) il o(2) o) Jsn

(&9
X+Sd X+Sd X+Sd X+Sd
P Month
T3 T2 T1 TO

0.999 | 49.10+3.41 | 49.12+245 | 49.12+155 | 49.07£3.25 MO
0.785 | 46.78+3.53 | 46.78+2.52 | 46.32+1.16 | 47.92£3.23 M1
0.158 | 48.12+339 | 47.95%+251 | 46.08+1.60 | 49.90+3.16 M2
0.418 | 47.52+345 | 47.37+250 | 46.20+1.25 | 48.91+3.18 Tot
0.123 | -0.07+0.04 | -0.078+0.05 | -0.09+0.05 | -0.04+0.01 | ADG/ ml
0.001 | 0.04+0.02a | 0.04+0.02a | -0.01+0.04 b | 0.06+0.02a | ADG/ m2
0.000 | -0.02+0.02 b | -0.0240.03 b | -0.05+0.01 ¢ | 0.01+0.01a | ADG/ tot
0.123 | -2.18+1.11 -2.33+1.42 -2.80+1.42 | -1.15+0.35 | Gain/ ml
0.001 | 1.20+055a | 1.17+051a | -0.23+1.23b | 1.98+0.56 a | Gain/ m2
0.000 | -0.98+0.92b | -1.17+1.70 b | -3.03+0.35 ¢ | 0.83+0.38 a | Gain/ tot

(P < 0.05) Jaia) s simun 2i Lygina il b gag o Jo Latl diisal) Cigal) @
:ADG/ ML dnill Jals :Tot (Sl il g :M2 (Js¥) gl Algs :M 1 el 4y :MO o
2L Jara :ADG/TOL ¢ SN jgill Lyagall 30030 Jara :ADG/ M2 (I oY) sguiill dagall 3ali3l) Jana
8 Aalhal) 35030 :Gain/ ML «Jg¥ gl sl & Aallaal) 53430 :Gain/ M1 . Ayadll Jalsd Al
Al Jalst 58l G Allhaal) a3l :Gain/ tot ¢ SE selll o5l
é fuﬂa,d\ EJLDJ\ L_iLuA e (Tl) @M‘ L;JS Lﬁ)“"“ ua\s;.’\ g tﬂjdij
(Gain=-0.23tl.23)jq§.a.3 Sllyg dyyanil) 3y Jalsly L;,Ld\ el (Gain) ol
Tasine Gob gl Laadly o Ly (P <0.05) sl e (Gain=-3.03+0.35) s
Laie ) Gain sy ADG Jl clua xie (T3) 5 (T2) e sanas (TO) degana o
iy cilS (TO) desanse of 2ny 3 (P <0.05) dgpill 358 Jolsl legglun
3 (T2) desane gl of Jaady el e gana Al 43lae (45l Jil (alass
oSail Lae eyl Jl 8 lasay duady (T1) desane o il alga Caayss
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G OsSslall salsdl il ge el G b Gl a3 o)
[39 7]ax))

Aatiall Cudall S 3 gl sleay) Ll byl Jdaill #50 e cpd
Glesane aen gl Cuminil 8 Culall A€ o Ayl 558 DA Gulgal) 2 led (g

(3 «Jsaall) dyail

Cglie I @il Gl zla gl Gulal) LS Gl (3) Jpad) s

g Al Al (lal) A€ cacaidi) Y clgd (Ged culK A cag )l
T0) (e sanally (T1) desanal) o Lsine WIS Slllia 5 cdyyatll Cle gana
O gsine G aa WS (P <0.05) L 4yaill e B edll Dla (T2
(P <0.05) S el (e Sl Caaill DA T35 TO (i sanall

550 DA zladll (e Apiiall cudal) 4paS Jagia B g lad) dlgay) il (3) ad) Jsaa

(f) Fwe)
X+Sd X+Sd X+Sd X+Sd
P a week
T3 T2 T1 TO
0.653 | 442.67+68.95 463.33455.54 423.00457.89 | 456.50+34.31 2w0
0.202 | 372.67£74.97 408.33+66.49 344.33155.76 422.50+34.31 2wl
0.084 | 291.00+72.83 328.00+62.67 265.33+57.67 | 366.50+34.31 2w2
0.010 | 213.33475.68ab | 252.00+48.48 ab | 169.67+50.05 b | 302.50+29.73a | 2wW3
0.001 | 123.00+74.58 bc | 169.00+39.04 ab | 073.67+24.96 ¢ | 219.50+19.49a | 2w4
0.135 | 331.83%73.88 368.17+64.23 304.83+56.70 394.50+34.31 ml
0.003 | 168.17+74.99 bc | 210.50+43.72 ab | 121.67+37.24 ¢ | 261.00+24.59 a m2
0.025 | 250.00+74.42 ab | 289.33+53.89 ab | 213.25+46.88 b | 327.75+2944a | Tot

(P < 0.05) Jaia) s i 2is dygina b b sy Ao Jo Ladl dilisal) Cigal) @

Crt ps 15 6 :2W3 Ayt G age 15 6 :2W2 (i G psa 15 Jgl:2WT (dujadl) sy :2W0 o

A aal) Jals sTot oSGl jgill :m2 (Jg¥ gl i1 dgas e g 15 &) :2W4 cdys
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dalw 4 Comisana zlu cule WS /15 dawsy 4D auge Chaline 8
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culad) (ia s () AaSs (%) Apead B wlad) Sgay) Ll :(4) o) Jsas
Aath 55 QI8 ) (e gl

(X£Sd) % culad) ohign
P T3 T2 T1 TO a week
0.000 | 4.51+021a | 4.28+011b | 4.57+004a | 4.20+0.02b | 2w0
0.004 | 4.39+0.26 ab | 4.22+0.12b | 4.51+0.04a | 4.14+0.02b | 2wl
0.020 | 4.28+0.33ab | 4.15+0.11ab | 4.41+006a | 3.99+0.11 b | 2w2
0.001 | 3.80+0.11 b | 3.844022 b | 4.10+0.10 a | 3.69+0.05b | 2w3
0.000 | 3.70+0.11 b | 3.66+0.14b | 4.06+0.10a | 3.42+0.11C | 2w4
0.009 | 4.33+0.29 ab | 4.19+0.11 ab | 4.46+0.04a | 4.06£006b | ml
0.000 | 3.75+0.11 b | 3.75+0.16 b | 4.08+0.10a | 3.55+0.08C | m2
0.000 | 4.04+0.12 b | 3.97+0.06 b | 4.27+0.03 a | 3.81+0.07 ¢ | Tot
(X£Sd) psadl /8 ulad) g
0.953 | 19.85+2.29 19.82+2.25 19.35+2.72 | 19.19+1.48 | 2w0
0.541 | 16.21+2.50 17.21+2.69 15.53+251 | 17.48+1.38 | 2wl
0.194 | 12.25+2.29 13.59+2.53 11.66+2.38 | 14.59+095 | 2w2
0.052 | 8.14+2.96 9.7242.18 7.00+2.21 11.15+0.97 | 2w3
0.005 | 4.56+2.74ab | 6.22+166a | 3.00+1.07b | 7.494+043a | 2w4
0.351 | 14.23+2.39 15.40+2.59 13.60+2.44 | 16.03x1.16 | ml
0.017 | 6.35+2.84ab | 7.97+1.90ab | 5.00+163b | 9.32+0.70a | m2

0.096 | 10.29+2.60 11.68+2.24 9.30£2.03 12.67+0.93 | Tot
(P < 0.05) Jlaia) s sima 2is dygina el b 2sag Ao Ju Lal ditisal) Cigall @

s 15 &G :2W3 (diad (e agy 15 (56 :2W2 (dijas (e ags 15 Jsl:2W1 cdyall 4300 :2W0 o
Al Jals Tot ¢ BN gl :m2 (¥ ,edd) :mT Lad (a ag 15 &) :22WE A 0
oilsall Zla (e i)l culall gy s (B DAY (4) Jsal) mas
Glegane aren die culall Gy n dued Cumddil Y o ghall aleadld diapall
b ae AL (T1) e gana (sl Ohig A ol clSy gl iy dpyal)
2y 38 (TO) deganall ae leihlie de daldy daill 558 PA Sle sanall
Wiy (P <0.05) dpaill 58 Jlsha Legiss culall (i A & dusina (30

S Caaill fae Al 358 Jlgh Zagine (358 Legin OIS (T2) 5 (T1) i sana
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T1 Ofiesenall (g Lygine By Glllia oS oy (P <0.05) dpaill e a5 15

(P <0.05) Zpaill G (2W2) 5558 lae dgyaill P& T3 4
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O gtiall qulal) caa () duaSy (%) Ao b wbad) ga) L3l 2 (5) a8 Jsea

Al 55 VA 7l

(X£Sd) % culall cpa
P T3 T2 T1 TO a week
0.340 | 3.75+0.30 4.03+0.27 3.85+0.28 3.88+0.14 2w0
0.102 | 3.9740.29 4.3140.19 4.15+0.26 | 4.03+0.05 2wl
0.002 | 4.61+0.61 b 4.59+0.16 b 5.19+0.10a | 4.20£0.09b | 2w2
0.000 | 7.38+0.66 a 5.61+0.13 b 7.01+0.16a | 5.64+065b | 2w3
0.000 | 7.8940.72 a 6.46+0.19 b 7.65+024a | 6.31+020b | 2w4
0.022 | 4.29+0.44ab | 4.45+0.17ab | 4.67+0.13a | 4.11+005b | ml
0.000 | 7.64+0.67a 6.04+0.11 b 7.33+0.13a | 5.98+042b | m2
0.000 | 5.96+0.15a 5.24+0.11b 6.00+0.10a | 5.04+0.19b | Tot
(X£Sd) sl /8 ulall caa
0.574 | 16.74+3.74 18.80+3.36 16.38+3.33 | 17.67+0.79 2w0
0.295 | 14.97+3.91 17.67+351 14.39+3.12 | 17.00£1.23 | 2wl
0.787 | 13.71+4.63 15.13+3.39 13.74+2.91 | 15.38+1.32 2w?2
0.167 | 15.36+4.50 14.20+3.04 11.85+3.32 | 17.20+£3.62 | 2w3
0.006 | 9.26+5.06ab | 10.90+250a | 5.61+1.88b | 13.88+165a | 2w4
0.540 | 14.34+4.25 16.40+3.43 14.06£2.99 | 16.19+1.26 ml
0.041 | 12.31+4.78ab | 12.55+2.76ab | 8.73+258b | 15.54+2.64a | m2
0.214 | 13.33%451 14.47+3.08 11.40+2.78 | 15.87+1.94 Tot

(P< 0.05) Jlaia) g gime sio Lygina cllig b agag o Jo Lhl dilisal) cigall o

s 15 & :2W3 sz\.l)efl‘}é?j:l 15 g';u :2W2 ‘3..1)93 (A ps 15 dJiZWI ‘Lﬂ\ Lﬁ\-\g 2W0 o

Al Jals Tot ¢ BN gl :m2 (¥ ,edd) :mT Lad (a ag 15 &) :22WE A 0

DA (T2) 5 (TO) e senalls (T3) desena) (o dygine By ciang WS

i il T35 T1 b elly yudyy (P <0.05) Laid Ayl e SEI gl
Pla Lalay culall 8 Gaal) Lo e 2 Les s Auaidie Lagal daiial) Cuall
Loguayet sy Logdl Aaiiall cpaal) e (alidl oy (S o U el
Wha saeadl gl o [9] sans Lo w38l 1305 clan and (g dlea)
b 3asasal)l Agaall (aleall A € Hadl papd Geedl) dadY Aol
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oA lisSa ol salels O 8 JI8 A sy 38 el O ey W clal)
[23] abaa¥ Lo pe (381 Lo 1y .[35] Andlipe B)ha Aol lguiayed Aot sl b
DIE HaY) anse pdil pe zladll Cuda 8 dgaal) (alaal) 4 8 (mlats) (e
b cglall eladl o [31 30] osialll ang Gl ZElLeaYL . ) Capal)
Ao gane pe ALl Amitie (y5a0 dud (5) ula 20 (ghall dleall ik
Seldl G geaall e culall Glbgiae alins bl @y e il e Laalll)

131 Wha agaall jelalls aalal

3 b saadll zladl) vie camids) JaOU) A o (6) saall (e Laad

Cle ganall wren e Ayaill 58 Jloha SO0 L 3 peiisall (mliaiy) Jas gl
gen On e IV oo (TO) desenall (sl ) s CilS g catislitie g
sedll DA (T3) 5 (T1) Gfiesend)l ge Lsine ddlise oy il Gl ans
P) Lib (T1) desene o Gsine cubia) 6 Hedl) S Law dpadl) e 5V
358 Jlsh Lo (T1) desene o Lisine dilide il (T2) desene Wiy (<0.05
dag @llys (P <0.05) il 4 JsY) el e SB) Caatl) lac iyl
Gugine B8 2sas Bl e (hal dleaY) Ll e aiR g JBIL aasag
A2y My (P <0.05) dpaill e S pedll P (T1) 5 (T3) otie sanall (g
ALl bl ey SN et DA zladll 4 C el 56 Hseds ) Cand)
Calal) aS (mliail Caey Aadipe (T1) degana s culal) (8 55O dans 0L
Gigas die Jo3isSl Ggen L) Baly Glld 8 cudll (S dy L lgeal datiad)
1341 5SS 58 aiag gyall dplelall WA b oyil Il (ghall slea)
egiy A (G im Y @hall slea¥) ol [17] A Jeas Lo ge ol 1
gl (o) asiiall a0 LS cilS ) i sagadll zladll sl dxiial (sl
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ol [40] BaY LS (P <0.05) alall zlas culs 8 lgie Jef Ll s2gad)
@ Lty gl sy culall Z W) ge w8 S5 Jl ghall sl
cclally O A Al Al Gad ST cculal

Culal S5SY (§) A (%) Do b oball ga¥) i (6) o) U
Apadl) 5 JNA g ladl (ha geiial)

(X£Sd) % ulal) 54y
P T3 T2 T1 TO a week
0.001 | 4.27+0.19ab | 4.07+0.11 bc | 4.35+0.03a | 3.95+0.19C | 2w0
0.000 | 4.21+0.21ab | 4.02+0.12bc | 4.30+0.02a | 3.84+0.11¢C | 2wl
0.001 | 4.07+0.29a | 3.96+0.11ab | 4.20+0.04a | 3.68+0.05b | 2w?2
0.001 | 3.59+0.08b | 3.65+0.23b | 3.92+0.10a | 3.53+0.06 b | 2w3
0.000 | 3.51+0.13b | 3.51+0.14b | 3.85+0.08a | 3.36+0.13b | 2w4
0.000 | 4.14+0.25ab | 3.99+0.10 bc | 4.25+0.02a | 3.76£0.04C | ml
0.000 | 3.55+0.11b | 3.58+0.17b | 3.89+0.09a | 3.45+0.09b | m2
0.000 | 3.85+0.09b | 3.79+0.08b | 4.07+0.04a | 3.60+0.04c | Tot
(X£Sd) psed) /8 adadl 5 g8y
0.945 | 18.83+2.38 | 18.86+227 | 18.41+263 | 18.06+2.22 | 2w0
0.686 | 15.56%2.50 16.41+2.74 14.814+2.44 | 16.23£1.77 | 2wl
0.315 | 11.69+227 | 12.98+250 | 11.14+233 | 13.49+1.16 | 2w?2
0.049 | 7.70+2.80 9.26+2.14 6.68+2.09 | 10.67+0.90 | 2w3
0.003 | 4.35+2.63ab | 5.98+161a | 2.85+099b | 7.36+0.38a | 2w4
0.509 | 13.63+2.38 | 14.70+261 | 12.97+238 | 14.86+£1.46 | ml
0.014 | 6.02+2.71ab | 7.62+1.86ab | 4.77+153b | 9.02+063a | m2
0.126 | 9.83+2.54 11.16+2.22 | 8.87+1.95 | 11.94+1.05 | Tot
(P<0.05) Jlaia) (s gina 2is dygina by b asag o Jui sl Aiisal) Cigal) @

psa 15 Gl :2W3 duad (e ag 15 A6 :2W2 dyat e am 15 Jsl:2WT i) 4y :2W0 o
AeaYl @l 8 zlall s 2SN G ol A o (7) Jsaad) G
dpail) Cile sane qaen (52 aly 38 Lghaws ol a3 dpaall 558 Pla gy)al)
Sloculall 3 A sald) Ay (T1) desenall cdgn 8y ccsline JS5 oS
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Vohi pad Jadia o

Ol S50 u bgm.a 2023 ale 2 aaall 45 alaall o) daaly Alye

Lsina g0 dllia ilSy ((T2) 5 (TO) e senall daliy dpaill ilesana il

(P <0.05) aaall 5538 Jlsha

408 A8lad) Salal) (§) AsaSy (%) dpd b @ad) Sga¥) Ll :(7) a8) Jsan

Al 58 NA zladll qula 3 datial)

(X£Sd) Y% il L0 ddlal) 3alal)

P T3 T2 T1 TO a week
0.000 | 13.19+0.15a 13.09+023a | 13.35%0.32a | 12.58+0.13b | 2w0
0.000 | 13.36+0.26 ab | 13.224+0.21b | 13.61+0.24a | 12.594+0.13¢ | 2wl
0.000 | 13.75x0.11b 13.374+0.28c | 14.44+0.22a | 12.46+0.15d | 2w2
0.000 | 15.35+0.53a 13.71+055b | 15.68+0.22a | 13.43+055 b | 2w3
0.000 | 15.67+0.652a 14.23+030b | 16.21+0.15a | 13.66+0.86b | 2w4
0.000 | 13.56+0.15b 13.29+0.24b | 14.02+0.14a | 12.52+0.02¢ | ml
0.000 | 15.51+0.56 a 13.97+036b | 15.95+0.10a | 13.55+026b | m2
0.000 | 14.53+0.31 b 13.63+025¢ | 14.98+0.09a | 13.04+0.12d | Tot

(X£Sd) asall /8 udall A0S Adla) 3alal)
0.836 | 58.34+8.80 60.74+8.16 56.59+8.96 | 57.42+4.64 2w0
0.494 | 49.75+9.84 54.0149.26 46.92+8.18 | 53.21+4.77 2wl
0.469 | 40.00£9.92 43.88+8.77 38.22+7.82 45.63+3.77 2w?2
0.106 | 32.43+10.70 34.73+7.67 26.65+7.98 | 40.74+561 2w3
0.005 | 18.88+10.88ab | 24.13+6.02a | 11.95+4.12b | 29.98+254a | 2w4
0.490 | 44.88+9.86 48.95+8.97 42.57+7.99 | 49.42+4.26 m1
0.026 | 25.66+10.78 ab | 29.43+6.80ab | 19.30+6.01b | 35.36+4.07a | m2
0.152 | 35.27+10.30 39.18+7.88 30.9346.98 | 42.39+4.16 Tot

55 lae Apatll DA T35 T1 e senall o dysine By 8 clllia o5 ) cpa &
@ B el 4peS & mlaay) ol Gl iy (P <0.05) dpadll (e (2W2)

i 2 Chans s L‘)b; g Al Cu\ g_g]; @ R_ASS\ R_o‘l;j\ 3alall :\-I-uu tmj\ &;‘

(P< 0.05) Jlaia) ssima 2is Lygina @l jh sag o Jui gl Ailisal) Cigal) @
pss 15 &l :2W3 dias (e ass 15 (56 :2W2 (dyad (e ags 15 Jsl:2W1 eyl 4 :2W0 @

Al Jals i Tot (G gl :m2 (Jg¥ sl :ml s e s 15 g :22W4 duas 0
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12z degusa
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(Catharanthus roseus L.)

Study of Morphological characteristics
and Somaclonal Variations in Callus
Cultures of Madagascar Periwinkle

(Catharanthus roseus L.)

Youssef AL-Ammouri

Abstract

The research was carried out in the Syrian National Commission for
Biotechnology, in order to study effect of some abiotic stresses on fresh
and dry weight in callus cultures of Catharanthus roseus, in addition to
estimate somaclonal variation among callus cultures that osmotic and
salinity stressed compared with local plant and in vitro plant, by
application Inter Simple Sequence Repeats technique (ISSR) using 21
primers. The seeds were sterilized by NaOCI solution (0.5%), then
planted on MS medium. Plantlets were transferred to MS medium
enriched with NAA (1 mg L?) and BA (2 mg L™Y). Then callus was
initiated from leaves using MS medium containing NAA and Kin. The
best hormonal combination was selected as a control for the later
experiments. Callus was transferred to MS medium supplemented with
PEG-6000 and NaCl in succession. The results showed that the fresh and
dry weight of callus was significantly lower in 100mM NaCl treatment
(3.047, 0.250 g respectively) and at the osmotic stress level of -0.4 Mpa
(2.35 and 0.17 g respectively), while it was significantly higher in the
control (6.207, 0.483 g respectively). The results of molecular study
showed that effectiveness of all used primers (21 primers) in giving
polymorphism among studied samples. Cluster analysis showed that
separation the in vitro plant out of callus cultures, confirming the fact that
callus culture is a source of genetic variations, and the ISSR technique
can be used as an effective tool in the detection of such differences.

Keywords: Catharanthus roseus, callus, NaCl, PEG, Somaclonal
variations, ISSR.

(1) Lecturer at Syrian Private University, Researcher in National Commission for
Biothecnology, Damascus, Syria
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Introduction 4asial) -1

ikl @bl aal e (Catharanthus roseus L.) Sl cils s
Ayl Aluadl)l 1) bl e iy doabedl Ayl ol e L il
o 58l anty WS alladl e A8 sl 8 i [1] Apocynaceae
Olsll sl claginally Haall (8 Al LS g5 Aadipall Bhall clays Jead
BT [2] (eandials (a3 canY) o))l
lalina S50 15l 130 Glf ) Josi Clapslil) G e sane Kigll @il 8 2ag
=2 sni G e Jaat G eall b SV Al aalgig gdally Bl
o) Jaia =3laly ct536aS Janind 53 <Reserpine ol sl leaals %3
4] Bl (mha¥) 23 Jexind @A) Ajmalicing  oaallea¥ls iyl
CSye e led Al i€l aans e Lpaal) Slubyall il (3o daillyy
Sy Diabetes Sl Gaw zile & Jdering A Vindoline (gl
D) e %0.0004 <%0.0003 S5 Glaalsy cpdlll ccpadldly i Sl
Ge aall Z3e s aslall ALl cilaileS Plaxinds «[5] Ml e Calal)
Skin Al Jlases cLymphoma dgslialll aasll calillayw Jie ¢layudl (il el
OSaas el Lung cancer 45l «Breast cancer sdills «cancer
de aall oy daliyy Leukemia Al Uayss <Hodgkin's lymphoma
e Asiaile cuw (Jlayl) e Impotence dtiall dalled Jaxicd WS Jlalay)
.[6] Yohimbine el clSya
(C. il @l b Alkolides il ClSial) (o S saad dudall 2ddl) ()
Y oY) il DA LLaaVl span Lelas Lied )y clgiynis croseus)
WDl dely) bl daulsy Glall odgd ol waaill e Jaa¥l Sy
Al s) ol 385 (aliady Bhis deie HST cluS Y dslal) dall,
dS padainl ddee Gl eyl (e S dae dga Cass Ao ) jall Ll b
Aariag A& (3585 Lo 3ale (VCR) Vincristine s «(VLB) Vinblastine
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Lok 48 LS all sda padlainl e Jaall 8y5 0 ) i) ada g3 Yl
il Al A de )y Jie il dygal) bl Jiles DA e ST @l
ol Glagleall aagh Cus (Totipotency adall 4l 4K 3yl 4yl e
£ 1530 Callus slaiall e LA oda 5 45l CDELY) il puinai] Ay slladl)
Apsllaall dglll B il 7l Dlpsall oda Jundiy (Says Al dyindll

7]
U i gl e Al (Sl i dely) (B Aggall U Gadas &)
o Baine Buall pailadll @l il ¢ ls saas Adhs b o Jseasl
ol Aoy hell glall Claanil) 8 dlaalal) 450 dpenal) clilall e ol
GV salll Ly 8 dgaal) Jalall 25msy llEl o328 Gk G LS ([8] In Vitro
sl AaliY) selsll 8 30l ae ASLalU @hilgadd deadll gaueas
Daas Lol Lagall bl o (uslSH 510 DlE g Cum cdysilill DELY)
(sl lulall) Luawall Gl e Jomally cdysilil) (DG il Ty
Al il (e S 23 ) B yss ) Ala) sl gl (A Ay el
e AVall 155, Somaclonal variation dead) clilall llaas sl (9]
oAbl WAy daal) del)) (e baaaial cbilall 8 s ) il
oaslll) Aoy gl Jie ve 8K and ) o3 Jie O gyl
i) 3 Eass A AEL e Al bl Lewal) Gyl Cass L[10]
cras o(Leie Ll LAYy 28D 5 (Aypunliaslly cam ol gpiadll sl Cadlsall)
o cailoacly clall WAL dpad) delyill o f DA W) byseds Saal)
Glawlsll @yl gaa) Jlexinly @lldll oda e GlSl Sy ([11]0eS)
Adladll Gyl e (ISSR) Al ddapud) 4al) cl)Sill 366 aabs ddyiall
ossllsll e Joasll daiin ldsan adgiall 485l dpanall clulall e Calsl
[12] lulal) oda Jie oS 8 5ade 310 205 Cum cdee 5 dgadl Jalall 35a
Potato Ualadl (Jie Jualadll (pe a2l 8 Shl) o) e ol culeainl S
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[14] (Hordeum vulgare) Barley _ills ([13] (Solanum tuberosum)
Glill ae 43)Eally ladll A dpalid) GullSN &)l G dpanadl lilall e CaiSU
Hyoscyamus aureus il zull @il 3 LS dglll bl e paell B
[15]

C.) Wil e Gilial 9 g &5l i) ddjma leda Ay [16] Lal Al
RAPD il b Jexind s «SSR (ISSR 5 (RAPD cbilés Jlexinily (rOSeUS
Lois 592 bl Gun (DNA o ais JS Lgte linly 6 caeUaiad Baly 20
Gl e ol ds Bl Al Glls Jesd dags 466 e
leie 3 kel cilialy 6 ISSR @l 8 Jasind (pn 8 .%78.71 sady G jadl)
A Cuadds) M5 .%78.94 Ay &)y lili Jead daja 270 e cAaia 342
241 il lgie Glifil cilial 5§ cilaxiad Eua SSR Asle gulaiy 4450 calulal)
o3 aen O Auhll oda iysie) 85 .%76.62 dasty Al daja 177 leie daja
daws 3 ISSR Ll G358 e atyll e Al clylall el 8 ks i
Ngmas ) elylal

:Objectives day) cilai -2

alal algay) b A yray gl il (e MSI AN Cliall (g Aul)y
IS Ayglal) ABSN g Jare e Jolal

& Aalall Somaclonal variations i)l dsewall clylall Zuy =
e ARl 3agaall e Bagaall Jalsall diayrally Sl bl Sl g )l
- I1SSR Al Aanad) Zal ) el Sl A Jlaaiasly 2Y) el

:Materials and methods 4dijhg sl ajga =3

daladl digll & Gl 36 :Site of experimentation Gyl Lds gl<a 1-3
svieall 358l DA Aplal) clbilall Lpal) Gl ad (Bhe b dpall Ll
.2021-2019
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il g5 s e Jsaall 2 :Plant material 4skal) saladl 2-3

-4ul 5l Syngenta flowers 4<% o« (C.roseus)
& Sl s eh e S S ped rp 3l Wty el ekl 3-3
asasall 2)slSoua Jslaay Cade @ Gaaly Addy 3 (%70) AnY) Jsas)
Dbl oLl bae cilud 3 35 5 sad %0.5 3850 Jleiuly (NaOCI)
438 30 s3e d80iSe OS5 3he IS B B 5 Jheay Al e EOU aal

Tg i b gslls el deill lilee cung gl ala ciaaaly Lilsa i
gsll e (Laminar airflow hood) esindl Jiall Slea cnd dojlia adiad
.JSCR-1200 SB

Aeh daws Jleninly ldy sl J$ 8 saals 5% Jamey ol ey
224 12 pla dap de i) ciad s el Gilabiie e BN MS 1Y)
Glelu 85 sslia) delu 16 Cagylay duelill culipall chiad 5 ¢ o) ily) s
ac 2l MS Tl Jaaid Crm JESY) dansy e giely) cinel 3 ccslally Sl
Naphthalene acetic acids «('""d.a 2) BA Benzyl adinien s
Colad sl Lo P Aslall salall e 43S 4 e Jseanll (Tdie 1) NAA
RV LS ARG
e e e (Coroseus) Sl cils Ghsl gl & coualsll Elaaial 4-3
Jio Ll e degenay acdally MS b e sadieal el alugY)
sall labie e 23 ) ALYL (g 0.5) Sy (¢ 0.08) Jsisysilse
isan Al Juadl Qlanl S dagdl o2 Al 85 ((NAA, Kin) dslal
e cytiels (Kin e 2+ NAA Tdiie 1) Gusll&ll gaiy oty
AEU Gl Clat 3 alal) (e slSH
3l Cligiuse ) GusllSll (appad 25 i uallsl) e Ao algal) (Gulai 5-3
Ges (MM 100 75 50 25 0) (NaCl) agaall Jdalall (e apyi S
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@sine adlsy ((Mpa 0.4 0.3 -0.2 «0) PEG-6000 JsSDla b sl

ey 35 S e
Somaclonal  Acall clylall A G tdiawall @l dw)p —6-3
G Al aall alal) dagpadl climll s op Variations
Al Cleinly sl dgad) Gl clale sgadl G canlall IS
gLl clnlal) odn Al cdily AilKe yes 58 lagga ol Y 438€ ISSR

:[17] 4591 culghasl)
Ctyle Trimethyl Ammonium ) CTAB 4iky DNA Jj -1-6-3
:(Bromide

el Bl g3V 8 Dgadadly saenall Alall okl (pe ale 200 LlE pans
OIS il Sl bl 8 AV bl ¢ daall clall) A pad) il
Do S 58S 750 Caals e 2 dae iyl ol b (Wlaslale 2l
zoall g Ca 65 sa dap o i caudl CTAB D) Jlas
A Sgal) e LAY Jolaa (5Sing clam
(2% wiv) CTAB + 100 mM Tris-Hcl (PH=8) + 1.4 M NaCl + 20
mM EDTA (PH=8) + 0.2% mercaptoethanol (v/v).
il ae dels 33 % 65 Bla dap o Sl sl b ) Gy
Cancaly 383 5 530 A a0 §ylm Aoy o ) oo &5 428 15 (S qulially
il am dall a5 (1:24) Aoty JonSl) Jash) s pslSU (se WL 750
Sleas bl iy L lanllly @lisgl ABY (G 5 Al s R S
e Gy 10 33 (rpm 12000) 4eyw e Heraeus g5 (e Sl 2kl
el sl Ji sl S35 Y el Juad Asjall 028 (& 35 0 4 B Aa
syl aaas (3/2) caraly caus Gl ) & (L di)
Al pang .DNA g b ahly dlyatll aa (2 -20) 2y Isopropanol
bamy S DNA il delis 330 % 20— e 5 Ja agll 5 44+ Lo
e o @Ol BRI Sleas byl @i & daal Hha (b sl clial)
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L e paladll T % 4 Pl dapy Je Gl 5 s (rpm 12000)
LW (%70 by JsaS) Washing buffer Juwsdl Jolae e do 1 il
Gl & abe se il ikl day DNA Gl 2 20— Gy Lisiadl
cels a4 g)ha days e 38 5 5k (rpm - 10000) Ay die canl)
* DNA ) iy cduaddl Jslae o paladll & &5 (Jofiilly Jawsl) dlec
TE Ustae e il 100 3 DNA e cudl 5 . 2ids 30 530 dball a
:DNA (pausSs¥) paghia ) 595l paaall ogilly oSl padil) —2-6-3
48 paal Hitachi U2900 5 (UV Spectrophotometer) les aaiiul
S5 cuay ¢ [18] i 53l 2805 260 Jage Jsh die aile avasis DNA
(18] 4V duzaly)ll daladdl (e DNA

DNA concentration (ug/ml)= OD260 * aaall Jales * 50 (ug/ml)
Slo el sl 35 WS B0 ng.pl-1 385 e Jpasll DNAGLe cank 2
Loja 083 e saall desll 53 DNA I Leday 3 (%0.8) 55,y ioka
.Smear ysaall maaly ye s ladias e sl ¢ Jadl DNA (oS iy Band
:DNA sl pagiia 558l sl paaal) adiiai —3-6-3
oary e [19] (PCR) (Aedecll Shpadsy delis Pla o DNA iz &
555 DNA e pl 2 0 osS o(p 25) Aledl) delidll aaa 6l @il
e Ml 1.25 5 Master Mix (Kapa) pl 12.5 5 dae J<I (50 ng.pl-1)
ciaall haid) olally pl 25 ) aaall JoST 5 (10 pmolpl-1 ) 5uS 5 3l
&8s Kapa 2G fast ready Mix PCR kit Jwaiulh PCR 1 Jels Qgﬁ}i}
i o Jmsillh dlld 2y DNA I s cilisd &5 cdabadll 45,80 cilagles
18] TBE 1X Jslae & (%2) 35,V
BioNeer Sy (e il yall (g de sana lidl &5 :ISSR A (guai —4-6-3
loany Canid ¢GusllSl) g f3a b Alalall Apanall colilally gl il dudyl
Abhsl DA il Cranyg o1 edsandl) Aeadinsall lud pall BICAN Dpaaail) A
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Agalal) §3ha dajag ISSR 4 b Alariesal) ciluaizal) :(1) oy Jgaad)

B Ao Jeaestl) ) Bhadas | dadadd |
i pal) Lipal)
(8) pai) | s aigalSeil (3) pai¥) | s aipslSpdl
38 (CAC)3GC L12 48.7 (CT)8TG Al
38 (GAG)3GC M13 47.7 (CT)8AC B2
38 (CTC)3GC Ni14 51.5 (CT)8GC C3
38 (GTG)3GC P15 42 (CA)6AC D4
52.3 (GT)8C Q16 42 (CA)6GT ES
54.3 (AC)8G R17 42 (CA)6AG F6
57.2 (AGG)6 S18 44 (CA)6GG G7
50 (GA)9T T19 44 (GA)6GG HS
47.9 (GACA)4 U20 44 (GT)6GG 19
51.4 T(GA)9 V21 44 (GA)6CC J10
44 (GT)6CC K11

%2 oY) A e daasil 35 guailly Gaglilly Slgsl) GMal —5-6-3
Jis 5 e (Agarose Ultrapure Fingerprinting USA) & D) jlea
(el g Aaslll DNA aja duail @lldg il 33e <l 90 o) S
DNA marker -100 ) gausSs¥) (asiio gosil) ol (el ige aladiulyg
Copa & sl @l sy Ll Al el el aasll aasal @llyg o(bp
Agle Eye Il ) Imag Analyzer sl ida peai s Al
.(taratagen

:statistical analysis Alasy) Juiail) =7-3

Completely  Jal&ll  Aséall  aeaill  Jleinly  oplaall il
Auhall e liul colaill aes il cilla s «(CRD) Randomized Design
Gun Gllangiall ciygds (Mstat ¢ Slaa¥) gelind) aladiuly ddyall
Total galin Jexivd 5 .0.01 Aygine (s5ine 2ic L.S.D (gsima 35 Jil las)
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Joha 4 sl Alee il Cued Cua ddgiall Auball il Jdaal Jab
Glilall Gaprs clal) g DNA - aia le ol agas 4k e kel
LAl symd Caewy S Jaccard Jalae Jleainly 231 clally GuslSH (G dpanal
Ahadl e Al Glegesall Gl 48,k 3ukiy Dendogram 4yl
UPGMA (Unweighted Pair Group Method with Arithmetic

.Power marker zliy Jwsicl Averaging)

:Results and disscution 4.délially giliill —4

t LAl MS by o bl Gugllsll SN Ciagl) —1-4

alsiy dugynall Adaall blugY) 4 LUl (Coroseus) Sl il GusllS 5l
Sy saill Jansy g Aalwiveall dgigarell Aadgill lasi cllds celulaio Cuat ) clulaia
O s S clasas 21 osllls <l a5l G el oy )
bl bl alie o igtge mn Jedae 535 Kaldia GlS Gl lsé
oSl S %17 5 3 a8 %8y coslaill A Cangl Cpm B eyl

ulaial) alsill g Gl el JKEL Qgegally saill am a I8N Caaly
S e S ) s W) Sl sl il Caa
gl SEY) s pan WS ) ety IS asm AL A el
Jie lapp) amy Lalis dagis «[20] 4ol ans b Lagad csully closes
(POD) jlawsy,dls Polyphenoloxidae (PPO) lawsSyl Jsd sl
Akl daal lyauds Al gl LSl 5auST juias 3 @lylih ) Peroxidase
1=d:aa 2 + NAA 1-Jde 1) disasedl Aadgll s pall ol Zyles & cndl
Al Ay el chite e Tely el Glaaiay dilg JeaslS (Kin
AU latl s Taals < yie s A
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. Gt Blugl Ao il G ghlsll ASEY Cia gil) 3(2) ad) Jgaad)

< glatl) A o 5. plsd ) Jﬁ‘:l:“ B
% sl 348 ) cagllsl) ot A | e S a2y
14 ++ Auldia | X s 0 0 MS1
17 ++ elulaia Sl 0 0.1 MS2
12 ++ duldia | gaSoadl | 0 | 0.5 MS3
10 ++ Auldia | S oadl | 0 1 MS4
13 ++ e | X e 1 0 MS5
12 ++ elolaia ial 1 0.1 MS6
10 E— Alde | Soad | 1 | 0.5 MS7
8 +Ht Auldia | S ol |1 1 MS8
13 ++ Aolaia Sl 2 0 MS9
13 ++ elulaia Sl 2 0.1 MS10
11 ++ elulaie Sl 2 0.5 MS11
12 ++ eluldia el 2 1 MS12

s et cdangia gad FH Clmia gl

tougllall Gilally ) (3l (B Astally alall cpalgay) il -2-4
Ghyll sl hugie 4 dysime Cligs dgay Jlan)) didaill mils cuy
Glally Clll el dasgie G Cia g el EBlalaall G GuslSI Calall
Sle ¢ 0.18 2.35) Mpa 0.4 sl slgay) dlebee 3 Lsina Y1 GulSH
Wl husie OS5 (sl e ¢ 0.483 6.207) wlall ae dall (s
«(£3.047) NaCl Mm 100 sl slgay) dlalas 3 Lsiee V) (i)l
& s AN Gl 3 S e 8 (E 6.207) alal) e A3yl
leleall ae iy (Ml e ¢ 0.277 €0.250) MM 755 100 Gislelall
) saill Tl dgaall Jalall dalia) 5355 clasae (3 cJsaall) ($0.483) el
oSN A s S o Lla 50 o ) clgalusily DAY Al Lyl
Gliga Jdexd Cun caldly Jolall dlea) e J< Aslall 5l DA e 2lsm
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Ais oWl Gliia dlue e mldl i ((PEG-6000) JsSdle culsl sl
e Gl WA J8 e bt dalidly siall sl ciligia aae e Sl
D pan Al Al sall e b oM DYl baa 8 L g @3
asasall S e el A dam Ul e dglal) DAY
ey el &l e il oda @60 [21] Ald) dleal) Alaa B 6K
Gl GulS) Galally ol Gyl g Ll Lagatlis jelal um ([22] (sl
Lo g G5 ol oa (A gaill sy A asidgeall 6K ke ddli) xie C.roseus
Algay) Gk cad Galally lll Guysll 3k IskaaY Gl (23] 4l Jeass
«((Mm NaCl 100 <50 25 «0) L Lmidiall dalall cilygind) die aldll
oaliadl axdy calill e 45)EdL (MM 200) e S5l xie (mlaa) g
WA 4555 alall 28 o oGl B0 £ 15l e e claleal) il sail Jiee
Slo Aeliy Jiluy Lhaas leaShiy Ll gaill lliine #U8) Jdee 32L) s

el Jane ol

il il gl cilally )l Bl (B (Aslally alal) slgay) Ll ¢ (3) by Jsaad)

Gl sl | Gl @3l | atl sgay) | st Qo8| Astadl slgay)

&) (&) (MM NaCl) | (&) cht | (&) <l (Mpa)
6.2072 0.483? Ll 6.207% | 0.4832 Ll
5.140P 0.417° 25 3.19P 0.28P 0.2-
4.060° 0.323¢ 50 2.86°° 0.23¢ 0.3-
3.563¢ 0.277¢ 75 2.35¢ 0.18¢ 0.4-
3.047¢ 0.250¢ 100

3.652 | 0.298 Ll
4.403 0.361 Tl

0.287 0.0274 | LSD (0.01) | 0.524 0.030 | LSD (0.01)

2.36 3.48 CV (%) 6.57 6.74 CV (%)

0.01 dysins (ssiune die Ollaugiall (pn dygine Oligs dsng e ) 52eeY) (g o Bl a1 i
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19 19
N b e L
e cr 2%!9 (1Y) c-Y

S\ .
T wan gt op, RF i 2 s ol
L L P - 'r,;f Gy
R L

L OuslSll Gl (3l b stally alal ustga¥) il 1(1) 4 Jsdd

Molecular study duijall duwjall —3-4

saliivall DNAY 565 385 (i :DNA U egilly ool aail) —1-3-4
Liale agaalls aalall C. roseus Sish by (gl 45180 ALY (e je 200 (10
Slen (s 30 sen) I Vitro zlagll s el cllly ¢ Jaal) ey gl
or oSN Gagli Gua ((UV-Spectro-photometer)  Jsall lidadl)
585 axas 1.88 5 1.75 on climll 35l caagly, pg.UL-1 665 357
A Ao AleSlh (Pl Alee @uki xiey I-pl.ng 50 zuad DNA
Lajs (< DNA Lall el caasinall DNA degi dijpeal %0.8 385 5,2y
pbiie ey Al

:ISSR 4l gkt o 4ailill Polymorphism 4<al) 4amal) —2-3-4
slhac) 8 Leidld Lpasan cadl cdidpe 21 Jlaind aiyiall duhll cais
s Jlaiid (o & Cua (4 (Jsaadl) dugpad) Gluall o AIKEN dgaaail)
(Q16 <M13 (I9) cludpall ain 3 G aiad) 2 =gl chais 140 i el
IS daia 6.67 )38 Jawssiay ((T19) dudpall 4 el aaS daja 115 ¢l a8
Clof daia 127 43 Polymorphic Zaall Zpaaall ld aiall ase aly Al
105 ¢l 258 (Q16 <M13 ¢19) cluipall aja 3 LSS samiall ajall 2xe
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IS Anaed Ly dadipe UK 6.05 o) Lawgiar (AL (T19) (piindyall o3a
AL Syl 3 Wilels ((%62.50) H8 duiyall i Wl (%91.82 ) ciliay
cilas 3 (U20 (S18 Q16 P15 «(N14 «M13 (L12 J10 «I9 D4 B2 «

%100

F6
08808 0880

-

DNA Marker ssasisJ10 3 F6 cyiusisal) s PCR gilsi duns 2 4y Jal
%2 35,0 i le 1000bp +
A JE) e Sl
(bp 3000 <2000 <1500 <1000 <900 <800 <700 <600 <500 <400 <300 200 ‘100)

e IS A (Reia 29 <90 <100 99 93) 140 LN il sxe gsene &l
OosllSI caalall sl cIn Vitro zlall & V) bl dn vivo sl el
RS Hpaaail) @l aiall s W g e Wgla sgaall GusllSlls cliale sgadl)
A1 ) dn vivo sl clall soge JS 8 dejs 22 <87 97 <95 (91 &y i
Wls agaad) (aslSls clale agaadl (uslSH canlal) (uslSH eI Vitro sl
Sl clall el LSS T Lw el O Lad WS gl e
A il g 30%97 Ly dead) pe LS Bl DG (%97.85)
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Wols agaall GasllSH 35 <%96.67 4l Liale dgaad) (gl 8 420 Lol
-%95.96 4l In Vitro zloll 4 bl a8 ol iy %75.86 s

A Agaanill 4 gial) dpdlly LISE Sasiall ajadl 230y S a3adl dae g Aaslill ajad) aae 1(4) aB) Jsaad)

Lgtall dpuadl

3

<) oaslsh <) 91 il il ! SN .
goad ’L.-!;:{e—.»d‘ ﬁ‘ iﬁﬂ‘ ge}!‘ P el ?"’m L.s:,.u 3asiall f’u‘ .
# FRER| )
29 2 6 7 6 8 100.00 10 10 Al
18 0 3 5 5 5 100.00 6 6 B2
23 1 5 7 7 3 87.50 7 8 C3
14 2 4 4 2 2 100.00 6 6 D4
21 1 4 4 6 6 100.00 8 8 E5
33 2 7 9 9 6 77.78 7 9 F6
33 2 7 9 9 6 77.78 7 9 G7
33 3 8 7 7 8 62.50 5 8 H8
8 0 2 2 3 1 100.00 3 3 19
12 1 3 3 3 2 75.00 3 4 J10
30 1 7 7 6 9 90.00 9 10 K11
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Effect of irrigation, potassium and
hydrogel on some growth indicators of
Sorani olive cultivar

Abstract
The research was carried out at the Mukhtaria Research Station in
cooperation with the General Authority for Scientific Agricultural
Research during the years 2019-2020-2021 on the Sorani olive
variety.
The effect of different levels of irrigation, potassium and hydrogel
on some growth indicators was studied, and the research included
Four irrigation treatments, three potassium treatments, and three
hydrogel treatments.
Number of experimental trees: 3 trees x 4 irrigation levels x 3
potassium treatments x 3 hydrogel treatments = 108 trees.
The experiment was designed according to the two splinter pieces.
The results showed that the most sensitive phenological phase to
moisture deficiency, which affects the rate of knot, is the phase
before flower opening.
The introduction of high levels of irrigation, potassium and
hydrogel had a clear and moral effect on flowering, and in the
contract, and in reducing the phenomenon of fruit drop, and in the
length of the parcel, and in the increase in the area of the leaf
surface of the leaf, which indicates their role in increasing
production.
The results also showed that "providing high levels of potassium
had a positive effect in reducing water loss from the leaf, while
treatments that received high levels of irrigation and hydrogel had
the most water loss"” from the leaf.

Key words: Sorani olive variety - irrigation - potassium - hydrogel -
quality and production.
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) @y L dagnell e %1.6 ¢ 0.8 ¢ 0.4¢ 0.2 ¢ 0 Cilisinae dusedy
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Onliie (pamse Bl (zoske (o) an (B (2017 caemas andl) (spo
Coia ol gai 3 450 ) Jagynelly asmlisdl 4] a6 (2016-2015)

149



hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

200-150-100-0) 3:Shias dagouell Chaal Cum lghalily (ghaall 5l
o luad laag o(5aidfp 80-60-40-0) 3815 asslisll Cilasmny (5yafg
Glaally ZlaYls (sl o) dalies caylall Jsh) (gpmall saill cDlalas

bl dlasls 45054l
réuagd) 1AT aBga —"LiG

el s e AoV il 8 ai A dtaa) Sigay Aase b aad) M
Al DY) dille e iady cgaes Al 38 Jld £ 15 amy e
oY) Aalises il L sasasall il daae e daliadl el @ial
.?.'UJ 5 Q;AXJ daiailll
:2021-2020-2019 :ause 4D :duagl) 1AL e GG
tAAlial) cig il :"la

culS syl dage el oy ¢ a2 9(16.4) sl dajal gsiadl el Jaxall ()
2 9(2.0) Gl G5lS sed )l el 2yl LI <2021 ale 2 9(35.7) G e
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Flsinae dagl Ll
() 092 w10 Al —
Dt e oY) el 2ty ) s J sasly 4y 11 dlaled) -
[a 230 4ndiall o)) olue 4seS Carlyg LD adpadl DA Gl
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QNS

156



gl dal o Aigd 3 g ms e o 2023 ale 2 2l 45 alaall ) dadly Ay

tagsalisd) il

& asmlis Ailal G50 KO salall dlalee ekl 5 K2 olilebeall "lgine < g
K el e K2 dlalaall "Lgina < i X5 cadall 4y giall dcil)
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| 1618 d [12.78[13.89]1522]13.87]16.78]16.22 | 1755 | 1889 [2044| 13 |

Lo sia

K2 21.96 c K1 23.59 b KO 2520 a P

o sl 5l

Lo sia

H2 2101  bc H1 23.11 b HO 2662 a P

dasouedl

LSD(l)=1.34  LSD(H)=2.28 LSD(K)=0.85 LSD(I*K*H)=1.41 CV%=9.87 L.S.D.at5%

%5 (ssiaa Ao "gina Legin Lo caliad Y dgling)l caal) culd c kbl
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0 2alall dlalae o 11 Alabeall "Lgina i WS 0 51T iilalaall

A3 dabaall o 15.72 ) 4w 7.95 e 10 dlaladd) wicnykall sk o3l
7049 BRI Jsh G ealill dygiall duill sl
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tagsalisd) il

e okl Jola sl 2t (KO aalil) dlalaa e K2 5 KT Glilelaal) "Lgine s
Tl Ciliagy K2 Alelaall 8 ps 13,16 ) KO 28 Lal Alalas & aas 10.40
Ll Alelas ae djlie %21 ) K2 dllaadl dic 2ylall Joha & 5alll 45kl
K1 dlabed) e "Lgina K2 dlabad) g LS KO

tdagngd sl

33 Cun (Jagruel 3l (e Ailaall LSl 33l e dlag Bk Jela o LDy
el 3 s 14.84 ) HO sl dlabae 3 as 9.06 (e 2yl Jsha Jausia
%39V H2 dklaall xie plall Jsh 8 sl Lgid) dul) cilagy H2
HI Al e "Lsina H2 dlelaall cifgi S HO 28 La dlalae ae "405li0
tdagungls assalisdly @) G idiall Jolil)

e 5280 il ly byl aae saly ey LEl Gas Sl Joasd) DA
okl ol 3l (8 dagrnedls asalisll

23.49 U I0HOKO 2aLall dleles die aus 5.43 (e hall Jola "Lsina 2ol 2
g5 %77 3kl Jsla 8 sl dygiall Al Calys I3H2K2 dleladll b s

Agyh e Jaall N Aal) alall 8 Jesll e s "dtes "lulag) DLl s
chll Jeda e saalsiall 4l sl sae m\:\) by i yemy
5 « (Yazdani et al,, 2007) 4] Jagile aa gbtiall oda (3ém

il ol lsaas Laie (Tongo ef ak, 2014) 5 (Sannino, 2008 )
o damy dagynedl oY Apmal)l clsatl) 5al) ) ol asalisdl ge Jag gl
sai Jiagy Adkall ealially el alaaiel Ay Lee bag,d (p3aall oWl @)

%) "SI ‘QJ;\ LLA)'}LQ - C_;atu]\ o..JA 3at S “_11.\.\]\
ol st Laxie (Abd El-Razek et al., 2012) 5 (EI-Shall et al., 2010)
ol 8 AL U e Jaall A e Ll g s o salisall 43l
ealially oLl aliaialy eV Jalially gl Jia ¢ gl Jiall o gqlal
o G ke s Lexie (Girona ef al., 2002) pe bl o3 365 "Lyl L Apdaal)
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hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

@radll saill gt SIS colaall S 32k ae Al E il luly Ll £ )
&8 lang 0l (2017 caemay amdl) ae bl oda 365 "Ly Laykall Jshg
Al U Jasuells psalisd) 2ilia) 530 Abadd jeas 3 el ) Legials

P Sh Jagnel) Canal Cus sl el Aalily sa e

(328 [£80-60-40-0) :5Sh assalisdly «(5a3/¢200-150-100-0)
(sl elansall dalisas caylall Joka) (gpadll satll i lalaa b Lind lang G
D) 2L GhsY) (G Samall ggiaally Ll Aibeslly i) clially £yl
(25.46 -22.19) ) wlall dlaas b aw (13.14 =12.03) 3o bl Jsh
omisn DA agaulioll Glasis daguell e daws el @il Al dlelaad) o

il Je (2015 =2016) Al

"Lay bl 2 3im, (Ben — Gal ef al, 2008) e ol o384 "Leadls
e ilfie 3000 585 asaligdl G5y of any W (2015 (eveall) g
dalue iy Boal) el Jlohl "bgine G585 cale Ciia Gloll Gl
Gl dgmy 8y .o saslisdlly yshussilly <3V e 3LV sine A5 sl pdansall

._)}ﬁd\é“g\)@'bc_"éw Aandats @JLQLC:\:J\ Jara (a8 Lﬂgdbj_)}a

ol (Yousef ef al, 2001) 5 (Hagag ef al., 2011) s "Ll il53s

DRI Jolas 485l dalie oo a5l e U Of Dsaag

(K-Humate) aslisdl cilagia iy of ang g2l (2007 cauls) a5 Sl
(2016 ) 5. Ghadial) Hladl e Ay die 36l daluse (0 45
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@l daal 3

Gl 3 g asll e o 2023 ale 2 3ul) 45 Alaall o) daals Alae

() sl ghannall Aaliaa (b Jagsglly psaibisally (@l Ll daugia :4-2
(2021 <2020 2019) auigs LD
s haual) Aol B Jagbglly pgsalisally @l) S basia (4) a8 Jsia
—dy i) gy ddana B g5l sl G sl e jladl jlal (Pa)
.(2021 <2020 <2019) awiga & s

Lo sl Lransil)
Ladlafee H2 H1 HO g A
ERY I K2 K1 KO K2 K1 KO K2 K1 KO s
24870 | 28.51 | 26.14 | 27.23 | 25.31 | 24.1 | 22.84 | 23.29 | 25.54 | 21.73 4ol
256V ¢ | 29.48 | 28.38 | 25.38 | 26.23 | 25.07 | 23.47 | 24.18 | 25.87 | 22.45 11
27.84 b | 3444 | 29.72 | 27.46 | 27.67 | 26.31 | 26.19 | 26.2 | 27.57 | 25.04 12
28.94 a | 35.47 | 30.09 | 28.55 | 30.73 | 26.72 | 27.30 | 26.88 | 28.70 | 26.03 13
L i
K2 28.20 a K1 2702 b KO 25.31 c Ol
2ol gall
L i
H2 29.24 a H1 26.00 b HO 25.29 c O lalae
Jasoued
LSD(l)= 0.48 LSD(H)=0.46 LSD(K)=0.53 LSD(I*K*H)=1.3 CV%=3.3 LS.D.at5%

%5 (ssine Ao "Lgina Legin Lo calian Y dglingl caall el e kbl
re il
chdl dalis 32l 4 e il W ) e adledl @lsid) o Ladl
Alalaall "Ggine gy D alaall L e 13 Alebeall "Lsina g a8 )l
A0 Alelad) o 1] dlebad) "Lgine i LS 05 11 iilalaall e 12

P 28.94 ) 24 24.97 (50 10 Alebead) die )0l mlansal) dalise coly)l s
14 ) sl slasal) dalise 8 03l Ay siall Al Ciliags o3 Aleladll
ragaligd) il
chnsal) Aala 321 (G asanlisall lady) OB Laadl Gl Jeasd)l PR o
(sl hansall Aalie ly) Ll Giliaal) o galisdl (sgine 22} LSS ¢ d)4l)
alaal) "Lgine g WS KO 5 KT cpileladd) o K2 dlebaall "Lgina < g i
KO dllad) e K1
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28.20 ) KO alalaall vie %au 25.31 Go sl prhasdl) Gabise calyyl i
%10 A5l mhansall dalise 8 33l Aygial) Aol cialys (K2 Alalaall b 2oy
agud) Ll

) abiss 53 (3 daspnell (o) 80 LSl (4) o) Joaadl Pla e
(sl) plansal) dalie caaly)) Ll Gilimall Jagpuel) (ssie 213 LS ¢ )4l
Aalaall "Lgine st WS (HO 5 HT (pilabaal) e "Ggine H2 dlobaall < i 588
HO daed) e HI

29.24 ) HO dllaall die s 25.29 (o )l mlansall dalise caly)) i
014 sl pelaeal) Aalie g 5al0 Aygiall Aol cualys (H2 dlalaal) 8 2 ans
Fdaguutlly agaelisally @V Om idal) Jelidl)

psplisdly o G pdal Syl deldll Bady (4) &) deall P e
I3H2K2 dlobaal) "Lsina i 5ii 368 . agia 4niipall cilysivsall dilial vie Jag jaells
JOHOKO aalal) dlabas e

S 2am 21.73 50 I0HOKO 28l dlalae die 85l haneall daliss caalyjl a8l
%39 ) o2l Ay giall dpuil) cilimgy (| 3H2K2 dleladl) & 2an 35.47
Cligie e dagpiaelly poralisdly @l lady) LU ) il oda g3ty
alsial 32U Apaliall Cag Bl 355 sy lall (gyuimdll gl 50l 8 dadliye
tad) Jeasibe po (358 el odag Ayl (g Agitaall ualially oLl

il o34 (3414 ((Allahdadi, 2003) 5 (Shirdel and Todehi, 2009)
JLal e ilS () ) mhaaall 5305 o L oI (2017 e2anas 2ll) oo "Lia
:‘._.;tﬂ\

dlaban () s epgaslli gl Hla s < a5 o2t < sl sl e g + Jag e
e Wi LaaSlS 5 da s el Alalaa (Ao B o gl all Sl g ae das el
ity (2015 ¢ o= dmanall) ae "o U] s2a (34T (a sl gl Cilo s Alalaa

@radll gl of on i (Ben — Gal et al., 2008) p "Liaf zilall oda
pda (3its LaS cdadiall oLyl a8 xa Tayda Liasliia (LS 3550 el el Aalasa
sl sl dalie Clyjl i (2017 «ypals allall) aa "Liad il
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gl dal o Aigd 3 g ms e o 2023 ale 2 2l 45 alaall ) dadly Ay

alaall 8240 3704.12 ) sl dlelas 8 20 800.17 (o 0ysil) Gulyal
ol ol 380555 . jul/ie 300_asulisll iy e 385 el cadl
o lsaay i) ((Yousef ef al., 2001) 5 (Hagag et al., 2011) s "L
dabis e 3% (NLPLK) (Samall sledly (gscanl) sladly (953l Gl dpans
Slag G of aas 63 (2007 camula) g i SIS cayall Jotag 44l
(Uiaiial lasl e Ay aie 480 dalise (e 235 (K-Humate) a5l
hsall oyl Cia e (i) o i (2016 ) adliad i,
i 05Sh gA) Green Plant ggaall sleully

tihguac e 3% 3:N 5 % 5 :K)0 5% 25 :Hyomic and Fulic acid
% 40
20 (pomnlisn ¢ sbunst «ig3l) (Sl ualialls apandll of Jil) (Sas .6-5 :pH
A (2001 capShl ae) ae "Liaf o2 (36355 )l Aalise SISy cplall Jsha (e
Al Aalud) 52l A sl % 85 dliesigl) rmelay #5al Gl Gy of o
b Gl Lgial) Ll B Jaguuglly agsalisdly @) LSl baugia :5-2
(2021 <2020 2019) awige LD (%) 43, 4
Crfiguall Agall dpadl) A Jaguglly pgsealipally @l) Sl Jagia (5) o8 Jgia
4,8l Eigay ddina b g 3all Slhgal) Ol chiva sl (%) 4l 8

(2021 2020 2019) pulsa LD Gasa —

el
e w 5, H2 H1 HO g
oy ] ke K1 KO K2 K1 KO K2 K1 KO B
424 ,d | 525 | 466 | 485 | 462 | 458 | 327 | 441 | 366 | 2.6 oY
481 ¢ | 521 | 550 | 504 | 509 | 520 | 458 | 484 | 433 | 3.46 11
501 ab 5.8 555 | 528 | 5.18 | 494 | 479 | 526 | 456 | 3.69 12
507 a 596 | 579 | 533 | 562 | 412 | 474 | 512 | 4.85 | 4.14 E
K2 520 a K1 481 b KO 4.34 c w"‘l"f‘“ﬂ‘
p ol s
O Mlra Ja gl
H2 535 a H1 473 b HO 427 ¢ s m«f‘
LSD(I)=0.11 LSD(H)=0.1 LSD(K)=0.1 LSD(I*K*H)=0.33 CV=4.23 LS.D.at5%

165




hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

%5 s o Mg Login Lo Qi3 Y Al Copall Gl O ladl)
re ) il
Caledl il e 13 dlabead) "hgine cidgs 4l 2D (5) A Jsaad) (e

Ol Ayl Gl b gy (30 10 aLal Alelaa ey 1T alabaal) e "Lgins
Ay

S0 Al vie % 4.24 (e Aygl) 8 ol dgiall Al calyjl Sl
% 16 32430 4l dawtl) calys o3 Alaledd) 3 %5.07

agaaligad) J..,GU

e el cali ) claleall 8 38550 3 gl dysiall Al 3aly) Jaad
KO 2alall dlilee Lo "L KT dlelaall

&) KO dleledll 2ie % 4.34 G a5 3 ol Aysial dall oy
% 17 5230 Aysiall dl) cialyy (K2 Alaleall 3% 5.20

gl U

cibaall Jassel) (ssie 5alyy g Al 3 s 5l Aysiall daill ) Jaadl
"Lsina g "Ly HO s HI gilbaall e H2 dloladl "Lgine cdof i
Og pll Ay gl daual) caalys eJagyua ddlaal Gen HO dlledll e HT dlalaall
H2 ALl 3 % 5.35 ) salall HO dleladd) yie % 4.27 (e 4850

%20 salpll Ay siall dsall casly

b Ol Agtal) Luudl) 3 Jag nedls assalisdly @ Om didall Jolil
:(%) 43,

asmlisdly ol o adlle Glygise ALY oY) LEE eday (5) M) Jsaad
O e BlsY) ssinal Apgial) i) (A ol
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WL ilaae e %2.86 (e Wyl 8 Gl gl Ll caly) 8
o) 33l il Al cilags (I3H2K2 dlladl & % 5.96 LY IOHOKO
% 51

LeUaly oLl (e 88 oS abiaial b dagugll s ) @l o2 (g3
ALY casliall yaliall Galiaial 30 US (e arp laa HlasY) et 358 DA e da
LS caliadl (e apaanlly 40 ApkesSlly Akl (ailiaddl (paad 0y )
Lo Lipha Aoy Jdo Bdlays oWl bliay) e 5l 558 sy Jagyuedl of
ol on Al (Allahdadi, 2003) b se ol sda s, clall gai WDl
(ol S e Iy O (Sa sl ) Galiaiay) 386 Akl clbolgl) il
Gy Ghs¥) & ool Sl salyy Ml Al Cunall alga¥ls Caliall dagliag
iy 2o 4l Sy (2003 gl go i Ly b 3V S5 sy
ssine Ay il [ s (150 550 50) 58 K280 4 o gl el
5885 83 ols i [ ge 150 siwall v K 5 P s N aalial) e 3l5Y)
Ghs¥) daglie 8 "2l by Led gl oSUi 3aly (e Sy @hsYL @iV

Laliall

“_'qL;‘A\) Gl g A Adsaty g U clall alaial 3ab) = psmalignll anliy
cq "L.'A.}j c_‘il.uj\ b.JA é&-\:’} .(2017 ‘J.AM} J:LA.AJ\) bA "LA.A..j éﬁj -(1989
(2015 ¢ eraall)

Al o im0l (2017 cosaly alball) ae "Ll ol o2a G,
% 2.87 A cliags "Lsiee s A8)5ll 8 asalislly ) shusally g B 4 siall
0.115 % 1.19 ¢l L)l dlelas a3 il e % 1.845 % 0.315
Sh asalisd) GlySs sl abe G wie @l Ll e % 10145 %
sed GhsY) (& V) 385 ge wn dale gl ol -l [ (3005 1505 0)

~aliadl Lhaglia 3alyy (Ul Led (4l aS15 3aL) (e "4l

167



hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

O slall 881 Agial) dpal) B Jagdglly assalisally @l 8l agie :6-2
(2021 <2020 2019) aulge LD (%) Uguaiall (3)5Y)
il Aygial) Ll B Jaguuglly psaalisdlly @) 50 bagia (6) o) Jgaa
Uasa b £y el Ahsal) @53l ciia Jlady (%) Usaiall 3hsY) e sl
(2021 2020 2019) aulga LA (aea — Ay liaal) Eisay

M\
e
O alag H2 H1 HO L..gjl\
A
K2 K1 KO K2 K1 KO K2 K1 KO
27.05
be 25.18 | 29.46 | 28.80 | 23.83 | 28.74 | 27.50 | 21.68 | 32.95 | 25.35 10
26.73
od 23.66 | 28.26 | 27.79 | 25.62 | 28.11 | 27.19 | 23.18 | 30.94 | 25.79 11
27.51
b 25.69 | 28.52 29.26 | 25.44 | 29.00 | 28.21 | 23.45 | 32.25 | 25.81 12
31.88
3 25.86 | 32.09 | 39.26 | 24.15 | 33.07 | 35.15 | 24.15 | 36.92 | 36.25 13
e
K2 24.32 (o K1 30.86 a KO 29.70 b ISy PAED
Lo ia
H2 28.65 a H1 28.00 bc HO 28.23 ab O lalza
dasonedl

LSD(l)=0.6 LSD(H)=0.48 LSD(K)=0.75 LSD(I*K*H) = 1.77 CV%=7.5 L.S.D. at 5%

%5 (ssine Ao "Lgina Legin Lo calian Y dglingl caall il e lalaal)

t ) il

3Ly ae A8l (e el ) Aggiall danal) ALyl el (6) A8y Jsall P (1
il 4y giall Al & CDlalaall L e "gine 13 dlabaal) g a8 Ll aae
0 511 Giilebedd) o "Usalls Gl oS Laiy (486l pe ¢ Lall
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G Al vie % 26.73 (e 4550 e oLl sl dgiall Al caalyy) il
o e lal) a8 8 salpll Ayl Aual) caly Jallyy L3 dleled) 3% 31.88
% 16 i),

tagsalisd) il

Oe el 288 e JE 8 o sanlinll Slag)) Hsall Jaa3l (6) a8 Jsaadl Bla s
Aysial) dpl) 8 Gl EDlelaa L e KT Alebeall "Lsina i 3 (33
Waleall die 48,50 o o lad) 28] 4y gial) dputl) Caoadll 3y (4800 (e o lall aal
oaliaY i) Ll cialyy (K2 dalead) 3% 24.32 1) %30.86 ¢ K1
%21 )5 e oLl i

ragugd) Ll

Oo oLl il Ay giall dpall Caalajl 2 elal) 8 3 Jagyaell bl sl Jasdy
e H2 bl "Lgina gy L Jagned) Lell Ciual ) cOlabeall 3 85
o "wall Gl oS Lay Ayl e oLl ) dgiall Al 8 HT dlleall
Al e e L) ial Ay giall Aaill 8 HO 5 HI (pilelad)

% 28.00 0 HO dloladd) nic 26l e elall adl dugiall dacall caalyyl
sl (e eldl) 2 8 5Ll Ayl daail) Cualys (H2 Aleled) 8 28.65 %
%2

tdaeungls asilisdly @) G idiall Jolil)

o Q8N (8 asunlisll olaY) Heall ) el i Bilull Jsaadl PlA e
B ysll e o Lall 88l A giall Al

Clalee AS e "ysina i 28 I3H2KO dleleall o) (6) ad) Jsandl muasy
Al G dagruells @l (e 323 el i ) clalaal) o Cua caal
@) s Y clldy dadiye dysll e e lall M) A dal) Apill g il i)
ek Ml casall Gyl dpall Balyl (0% Lee lall clall ety Jagraedl pe
Aggial) Zanl) (8 pssalindl 3pag oI (A I 3DY) Galdally alial) el

169



hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

slea) o Bl e Y Buiai Y1 i Ul miats Ayl e oLl )
.aleal)

e Bygll e s Ll i) Agall Gl mliadl B Gl Jgaall ) el
O by IOHOK2 dldlad) 8 %21.68 ) 13H2K0 dkladl xie %39.26
slall 28 8 Balpll el Al Carlys L) sSaal) Giilaleal) Gl sine (38300

%45 5 e

dasouedls O (a¥) Lol dga (00 (2015 (eodaall) ae Ll oa (340
(Ossals gsan) o il ol (3T A8 )l (e slall dal Ay hall Al Baly )
G AL ghsan) daall ady 8 "Dsy asslisll of Jei cpdl) (1999
)5l dgles 3 )9 asalisll ol helsl olal) (Bonilla and Tsuchiya, 2000)

sdlall slgay) oL

s asalisdl (f Ly ) (Taiz and Zeiger, 2006) pe gl o3a G <l
S il il Ble s i Alenl Aalatt Gl e @ill Jame palid 8 Jlad
doaglspiail) claally e IS8 Jagiye 4850 (e oLl i G cliad )l il iy
)l el mlad) e 235l A8y ) atl) A8ES CaDIALy dunsl b sally
.(Mokhtar et al., 2007)

il e a5 S lin€ V) Jee et b Lage s 25 asaslisdl of LS
.(Hopkins and Huner, 2004) Gl)s¥) Wia
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rlaliinigy)
asmsliglly 6 (pe lle il gine ddla) die Ll Bl 4y gial) ) caalyy) — 1
Dshall OS5 caaLil) ae "A55lie % 70 el Ay hall dpuil) Cailys cdang yuells
W) i U8 el (8 (ol mali g el fisally (ulal)
pals e QI ) dagruells asmlisdly () 0o Zallall ol alasind 500 -2
Canilis laaegs % 64 wlall 8 5Ll Sl 4y i) Ll cialys L WA Ll
sl 528
A sial) Al calyl Xy il ae "Ajlee % 77 dsuiy Bkl Joha dla) -3
calall we "Ulia % 39 52l cualyy sl elanall daliud]
caliall daglial ola) sdne s Aadine AB)sl) (& sl dgsial) dll culs —4
L Lal) e "di)ie % 51 A5l 3 g pl) agsiall Al b 5ol sy
Jasouelly () i sl L 331 (g oLl 388 (ga pganlisall JB =5
O Langl WS 3V (e e lall a8 3005 ) s ssnsligad) asai (50 Alle ey
108 el S o gailisall e (s5ine eb iy dagyuas gy Bl Al ) Aleladl)
%45 5230 A sial) Al Cailis ¢ 3y e oLl
il gl
Ay A Balys ekl (8 Jolag (L8 Ladluds e sie duw o Jeaall Chag
a5t BhsY) e el G 6 Qs cCaliall daglie by A8y5l) (g )
:Q;&L;

Aty cafs 230 Jaa D3y U8 (V) o5l et oy i e

o232 350 Jaxes 55l b Ay e

2] (8252 JanarKy 0 aslisdl slod) i o

Al s opndf § 300 Jiee dagyuel dila)

Epadll Lalall Al Claag s gshudlly 5V kel dilal e

Ao )l daled)

171



hsal) Gl dhia Jladl sai cldise Gan (B Jaguuelly assalisally @l L

tAggad) aalall "Ll

Olea ) osipll clis Alaia) .(2016) =l dana Lgmw cg ) .1
aas (N,P,K) Saxally (Green Plant) ggasll sleudl (5500 BUropaea
.8 (4) :(37-48) .(Ruc) ) askell 28

cals daala e Laall 3all= ol V) e L3d L (1992) saal (gl .2

cals daals ) glite — buadlll Aaptine 448U ladl (1993) I cgpal) .3
261 = 245 (=

by sai Gt L(2017) &) 28 LS cdaaa all Geaal) 2o ) 4
Leh Cagpl Categnlisl) Glagas Jagued) aladiul gl e
Torbe s ¢ man goad) (Sl dalidl 4kl

Egyption J. Desert Res., 67, No 1, 137-151 (2017)

el anll caliad) Ly sl dallas .(2008) o iasa ¢ jlaill .5
69 — 64 = .Caadl dadla

Gade Clga O . SUE Jlais) alsal) QA araa el allall .6
e s (b asanlisll iy (3l de 3l Jany il .(2017)
¢ S dxala ddas Manzanilla, Olea europaea L. syl cava
2017 [ ale/ SE aaal) . e Guelad) dlaal) dgalal)

Sladl andaill 3155 . kil bl 45385 (1989) (s Joald cilaal) .7
c@hadl Lok L aladl Cally el aideill )5 Axidas L aledl Gl

Uaalag Aills agealislls (30 3L (2015) Ao Glee Ao (Suaall 8
el AIS LalyiSa Ayl L ad Ciia gl gLl s B Ll
cahadl L dasy daala

anilly Sl Sl aila) 45k L(2010) @Y e ale gie Akl .9
fale Al — deell) dlaiall Jpasad Ciliall Jead 4 gl
cJiasall drala — @lladly del) ) Sl Jualas
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aplaill wlaalsal . 1 O. O. Ce (1982) sl cull (Agall Galaal)
o5l B Gy ol C) (8 4addaall
g5 (K-Humate) (gocand) sledl () 58L5.(2007) 39— aai canila
DY (gymdl g Ll g5 81 5 b b (Cultar) sl Gsaas cpr il
cazy Laals Ae)) 3l A4S 151550 da gkl L(Prunus) armenica (el
-@Bhadl Ay sean

dadls Csiie . ylaill chall AgSEl £l L(2005) gy b Ol (B
149 :a eyl 4K LG
O Al A geanll apadll 1 3410 .(2009) a2 (s
Al - gaes Aahie 8 gyl luead) Cial clly Sl de g
42-40 39-37 :(a  ials

cals dasla c)siiie A8 lulal L (1980) Gliss s zla
Al alya¥) L (1999) s caanall . dgmana ¢(53)idy L agana ¢ (g
360 1 Ae))l A Ll daala l)sdia LAl adlly
ks sai A alead) gy Ayl Sl LAl L(2001) Jile Ao canuSl ae
Laala dde )3l LK ¢ jinale Al Prunus Persica ghlidl #sall (e
LB Ay sean lary

— Ofien G ol Jissd Ol quld gt Jl L sle lpaild
pumihis sl (Aaailly 432V asle 8 4al Claalie +(6.25) Jiss dale
.(2) 48:(2008)
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