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ABSTRACT

The experiment was carried out in the Vegetable Field, Horticulture Department, College of
Agriculture and Forestry, Mosul University , Irag for two autumn seasons of 2007/2008 and 2008/2009,
to study the effect of levels of nitrogen and phosphorus fertilizer (0, 0) ( 25, 50) (50, 100) and (75, 150)
kg/donum with or without the biological fertilizer (Nitrobien) .

The experiment involved eight treatments and the Complete Randomized Block Design (C.R.B.D)
was used with three replicates .The data showed that there was significant increase in the vegetative
growth characteristics and for the two growing seasons as a result of fertilization with nitrogen and
phosphorus and also with nitrobien , and the interaction of them .The treatment showed that there was a
significant increase in the characteristics of head of the garlic ( weight , diameter and height) , and in the
numbers of bulbs/head .The interaction between (50 , 100) levels of nitrogen and phosphorus with
biological fertilizer (Nitrobien) gave the best result in both of the two seasons and also this treatment gave
the best significant increase in characteristic quality of bulbs (weight , length , and diameter) and also in
T.S.S and the percentage of dry matter in bulbs in both two seasons . The interaction between (50 ,100)
levels of nitrogen and phosphous with Nitrobien gave the highest total yield per unit which was 12.32 and
10.20 ton/hectar in both two seasons, respectively .

Key words: biological fertilizer, garlic , mineral fertilizer, nitrobien.

P &ah3yau£(uﬁ3jd\) sl dlad) g (soshe gdll g o g All) Aamal) diandl) ¥l
Sl (el JlaS — jae Al e Bl
Sl - Jaa gall daalas —clilall g Ae ) 31 A gilaal) Aunia 5 Al ol

uadla

- Qo sall dmals - el g de 50 A0S - (gl Aain g Al andl alil) ¢ sl Jia 8 Al yall 035 Cuy
O Adlide il give 5l A o Caags lla g ¢ 2009/2008 5 2008 /2007 Gwe 3 (s sall IS GBIl - (5 5
#3S (150 «75) 5 (100 <50) 5 (50 25 ) 5 (Limac siua) dpslans il siuse day b 5 i il 5 Cpn g sil) (5 uaic
Ayl 3 ¢ el el e Al all g grs L 4353 ol (Owsill) 6 sl sl ae Alalaia 5 a5/
g padll saill Clia 84 ginae Bl ) Ciiaa iy i) ¢ yedal ol S A 5 ALalS)) A0 pial) e Uall) aranay
el s (G5 ) o saadl el XS5 ) s gl 5 O s S peaie o ISy Bpandll COlabaad Aaili (pran sall ST
(F\ii)) ¢ k¢ o)) clad 5 al ) Cliia (i S 8 4 sine 30l ) o gam CBlebaal) € jedal LS | Lagi Jalail
e sindll s o553l e (100 50 ) s sinsall (Al Alebas a5 L al I G guadll e 8 XS5 Gl )
(o8 A i 3ol ) Claa) & Alabaall 538 < jai SIS (aans gall DKL g i) Juadl elac ] (A g 530l (5 sandl dpandil)
IS 5 Aslall salall 4, giall dpeaill 5 30K 2513 beall o gall dpss & SISy (5 ¢ Jsh o) 5) il Ao sill cliial)
sl e 5 SV nans sall s S8/ (10 €20 512 32 lSE dalisall aa g S 2L e b Ll | Cprans sall
sl g gall dlad) ae 5 ) sl g8 g a5 5 a3 59/a3S (100 ¢50) A8l (g Jalaill dlaleal dais

192



KN. A. Omier and K.B. ESHO......c.ccuueeeiineineeaneeneenseeneensessssessssssssssssssssesssssssssssssssssssssssssmsssssssssssss

LS Y LS e g sty e s Bl ufla s (g s
By A0S B L Sl & g5 (e (A g O sl Al
sl alandl 138 alasiul Jsa il 50 Bae Oy jal
lgia s uaadl ) Jlae 8 dgianall 5aanY) ae Slalia g
Bashan and Holgiun (1997) gl i sl il
LA b Bhonde et al. (1997) <X,
IR e elldg o gl Sl gad (B age s ySLg 5 Y
Gldia a5 Gaa g Jll jaainy Gl jaead

e By gean a2 138 5 Ly & guaal) Bl Lyl 635 4 i)
CAdall Gl el Adhaie 8 L S Ll ) s e
Ok i) EI-Moursi (1999)  J8 (e Al ja B
abiall Ao 33l ) ool & pal) saenYL Al

4 sial) dpnil) GIXS 5 () shon 8l 5 G 5 il 400330

Lo 1385 ¢ o sill (m amd (85 Jkall gy 3l 5 iy SIS
Ali et al. (2001) Wl ¢(EI-Shabasi et al., 2003)e-S!
Saniil) aa Ay ol BaanVL lill (e JS 8l y0 28
ppnlisall 5 s gille Cppm gl jualiny g Jaeall

G padll salll Cliia 8 4y sina oy ) llia ()l | slaaY
) oaSi L 130 5 Alaall yualiall (o Juadll) s sinass

.( Bardisi et al., 2004a s El-Shabasi et al., 2003
el Zlul s Gsaall 5 il Hall Wi jo JAUA e
o L jie ) su 4 pal) 3aant) Jsa dls Al

03 (pe aagll S 13 5 Ainadl) saan) e Al
st s g sl (5 geald) dlandl 53 48 el 54 Al
sl Jsia 1) Adliaall 4 glas saanY) AeS il
Jadl e J geanll @lld g 4 gual) 320uY) Caliai Lodic
CAaludl sas gl ) el g s g

AR yha g Sl 3 g -2

Al sl () ) uimil) i ) i
Do gl - a5 Ay 30 A - gilaal Aria
2008/2007 e 53 Cpams sall IS 81 pall- (5 g -
by sl conall o 8l @l Je 2009/2008
Slass) Gl — (g sandl alanll s s sill 5 cpa gyl
LIS e s s e g il Cufle Cuada (5 9a
dalall Al #L8) (a¢ Gpm gl A5 S 555 5V
A sgen el ol Bl ¢ el A5 sall (3 saial
E0laboe Al e ) st (el s
O sl (5 eaie (ga Ol shue day )l 8 Aliaia
(75 <50)5 (50 25 )5 ( owm ¢ sam) Ay ysiusill g
Sleny dlill are gl il ) A8LsYL (1150 <75) 5
o ifla ga Le can Joal) 4 i Jlas (g sal) | g il
(1) Jsdl

2007/9/20 5 Slaall Ciicall p 8l m pemd e
Op Hladly e 3 Jshs jse e 2008/9/15

193

dadiall -1

o« Allium sativum L.cGarlic il <l any
2 J pana JG 525 Alliaceae 4w sill Alilall il
93 pim g ¢ ALl eall IO Bam 3 ) gy gals ¢ Jacadl)
el g pall el Sl e sed Alle A1ae dad
(o) e oe ginl ) ALYl 503 5 clisalidl
?a.k‘djc QJS:\Ln}c t_'QL:\“Js J}.}M ¢ tl\i).\ﬁ\ ¢ ‘)M\
B8 &) e JSYI 8 4Kl plae Y Jariog s
a2ty 5 Alal) LAl (a1 ey Jladl ol o) it
(s Sl caall Tz ) Lgie Baaxtia ial gel dnlladl
Xiaohongx and (s il U3S 5 ¢a ke s )l (al sl
sad S del)) cllee 32 Si53 . Masahiko (2002)
O el (IS 21 s Mpanill Cllee Lgia s o 5 2 L)
sl Jaiy ¢ A gmnll o duianal) 300lY) 5 o
X 5 lall (5 il sail Cpuad e Lel sl
S Juadl (5 5asl (5 sinall (pund ga dalisy)
palind) (he 320l 238 4 gint Wl Gl g ja guadl)
Cras il o 5l yualiall dala s clill dagall 43132))
3aanl ppaniil) Cililee iy o sauli sl siuadllc
saant) il Jsa clal jo bae @llin 5 il die dpiaeall
psll (Ao st sill g (i g i) pualing duals 5 danadll
e of I Tien et al. (1979) Jasi i
g omadll saill Hliia 8 4 ine 53l ) ) gl a5l
@l D3 Oe G s A peaial Ld @l g o Gl Jualall
LS jall 4 oall Cllaall 5 (5 guall Jiail) dlac
Gardener et al. oSl La 124 5 cculull 8 4 guzaell
Maged et al. (1998) Abou-El- 25 LS (1985)
JSa/ Po0s 43S 90 ae (a5 i axS 120 bl Lavie
el | S Jaalall 8 4 sine 5045 llin of LaaY caa
sy dlln () | saiiind 28 El-Seifi et al. (2004)
Ssinay dalally 5 padll saill Clia 84 gins
e Al die @lld 5 A el o sall Cpe (a gacadll
Lo ae B85 1285 ¢ S8 /028 160 — 40 Jarey (s gl
Kilgori <13 5 Tomas and Kielian (2006) 44l Jua 58
ol ¢ Silvia and Lipiksi (2008) set al. (2007)
s Ggan ) sl st gl 5 an gyl yeaie Al
P | S E N EEPLE P

b padind Al Gl aal e 4y gl 5anY) 2a3
clall 49133 jaleaall cpe Les &1 elly g puzalall i )
G g0 Ainmal) BaentYl iy @ La 1Y) oyl and Hll
e LS ) Al dagall ClulSl xite e
ClignsS 5V 5 Sl yaadl daala o dalall Gl se sl
.Forlain et al.,(1995) Haller and Stople (1985)
e L) G 3aanY) 038 aladiul b agill o3
Aalall Jlii g dea (e 400l jualiall 45 58l (s
£ (s 5 Al T (on Tstindl Ban) ALz )
Cuada sas Ol slew 4l Ll 320y



Effect of mineral fertilizer (nitrogen and phosphorus)

*, Al ) Jia & A A 5l g Ailpansl) ciliaal) 2ng 1(1)d g2

_asil) Al 58l 4G 1) @il gSa ki) Al cliuall
43,47 Sand % J~, 6.2 pH 4l dia e A 52
42,36 Silt % o2 19 .78 &S/E O.M Ay sumall 520
15,16 Clay % cph 931 sl & 3 Cum g yaill
el 4 Texture 4l s 8,42 Oslall £ a ) i sdll
80,74 Oslalls ¢ o sauli sl

Ll As 130 3 ) 59 ¢ i As 1)) A pada ¢ Agiadail) cilid jall g < pidall and A Clial) clla*

5o 89 42 ) (5 seall dland) Ailn) Alala tie il
33 58418 )5 Nl e (@ly/ae 99 <89
Sy I Gamasall s Jsil) e (/a2 104

o sall 8 5 ) oIS ddal Ay Wl sl e
Sland) A8lia) Aali 4 gine pe 334 ) Led Gasd S
sl (5 e Dl siue 5l Wl g i) g guall
& Aasina 330y lia (L (2) Jsaall (e anid ) s gl
s o sl sl Joalal IS5 48 5y J gl (ko dbam
D5l 5 Cpa s Ul (5 paic ALY Aail (ras sal
Al giuae 33L ) ae L yla i 3L 3l oda CilS

Jshl dad el culSy ) shu sill 5 (g silll (g jumie

6 sl die 5 V) s gall 3 4w 90 87 48,5 J skl
pae Alalaay 43 l8as (L5852 100 5 x5 50)

de aw 8521 cil<d Ul s gl ol Yyl
Wl ¢ (Usiust 150 5 Cpass 75 ) Gl (g sial
Sl o 109 94 5 110 <69 S a5l pad) Joslal
Alebae tie @l g il e 8015 3531 cpaane sl
CSialy (L3t 150 5 035 75) @l (s sl
Aoty AU s sall 45 5ine Jid s ) SIS (5 sina (8 3330
O Al (5 palie (he Al Gl giual) L)
C5lalae Ll ¢ LY are Alebaey &5 jlEa  shosill
Caa g Al (5 paie Gl g o (S JAT))

ali (20 ) ool (e 2238 G il dlandl 5 i gl 5
el Jalall G lalae e ) G Ay giea CilE g 8 llia
(100 550 ) s sl (s LN Jaloill Alelaa o
el ddla) po ) shus sill 5 a5 ) (5 paic e
4,50 Jsb el gl ) ol s sl (g sl
O L sine Calias ol LSl 5 J 5V ans sall (8 0 92
oo (150 575) (ssimall (O AN Ja)S) dldla
By Ol Al gay ) sisdll g Cpn g Sl (5 eaic
04 @)l):u Jala LA““ ‘;\ B‘);\SY\ Alalaall oda il
Jsh el cudael SIS 5 J5Y1 ans sall 3 /a2 120
>l duala s (LU g sall & aus 87 <00 4350
(A s sl i/ 120 11

S8 o) gadl Joalal 5 2 51 el ) 8 S Lk
$ paic Al axe G AU JA)al) Adlas i

Ll ¢ g il Al pae ga ) shuasill 5 G5

S s sall (8 B 9V 3 d g ) SN (5 sinal Al
U JAtasll 3 lalaal Aaiis 4y giea 3ol ) Ler OS5 18
45l Alaleey 45 e

57

194

5 2008/2007

10 el G (s il (3 Bl 5 oo 75 555

papad Glase My (1989 (Al 5 sthe ) au
cradallydel 3l U8 Lﬁj—‘ﬁj‘ Alandly @Aﬂb e;ﬂ\

oo comiall (g Ahals Jany @llig oyl (5 gl

. (El- Seifi et al., 2004)) 383 5-3 33 craddll
Slandl g ¢ Cpng i %46 Los e 3 ) g ua g yull
(& Al by sisall Cuan 5 P05 3 e (5 s sl
20 b ALl 233 gl e Unl) el il Ayl
Aeadl) clilee 48K Cy jald g el ) Ka B 5 4y il
JLial adiel 5 «(SAS 1996) SAS geli (385 il
die Al glall 45 e HLEAY 3 53al 2221 Duncan
@il (2000 4 alay s500) %5 il (s siva
Jsh -1 Uidia 5 padll salll - Cliia (e Ciluld
GBIV A ASU Jadg ) slSI A 22 5 (o) 485 Jshal

Chlorophyll  Jlea aladiuly Cud g Jasd S au gall

> Jalall 235 Meter  SPAD 502

(SpsS)

D2 ol sl by e el i
ol asadll axe 4 Gl ) gl ¢l
coalll 5s-1 whlady Ga padll e gl Cldall 2

3 alall 4y giall Al -4 ¢ adll J ol -3 (il ylad D

Al Aulial) ol pall A sial) ddl) -5 ¢yl 3 Al
Hand Refract — Jles a3 Al TSS 4
meter

(VbSa/oh) Aalual) sas 5l ST a3y -0

AEBLY g @u.m -3

S aie (e dilide i 5l (2) Jsaall s
O il (g sl Sl s ) gau sdll 5 Cpamn 5yl
e‘;jﬂ 95,:451\ il QM&\.&@:\J@M\ Al
sl o gl y (laal il
Maudl ddlia) (b Jsaall (e sedaas . 2009/2008
Jsb a3 gina 55 ) ol G g 5l (g sl
Cpams sall STy ill o sl Jusalall g 48 ) 5 skl
23 ad ClS g pall sl AL ase Aldbaa Al



Kh. A. Omer_and K.B. Esho

2008/2007 saill (o gal ((Axall ciiall) a gill 5 padll gaill Ciliua A G g il 5 gadl el g (5o il g Aun g ) Amal) Sacdlll Ll 1(2) Jga
*,2009 /2008 s

2009/2008 2008/2007 Loland) cidlalaal)
Ji 558l (s gina Aol Jalall | (aw) Aoy Jskl Jsb | a glanl) Jualad) 48,9 Johl Joh O g A P N
gy b A (<lifp) (<lifpe) (=)
163 89 z 73 69 z 69 92 z 65 83 266 91 - e e
164 18 <79 78 <77 53 z <8130 <85 29 - e jua
163 ,89 z<81 .11 77 92 z <86 85 z 79 26 - 50 25
164 44 1116 33 z <85 50 z <7920 189 64 + 50 25
162 26 z—197 56 «78 33 <199 47 <189 17 - 100 50
165 48 <1101 11 186 67 1119 03 192 57 + 100 50
165 72 <l 99 76 <183 42 <1101 34 z 77 85 - 150 75
162 02 1120 11 187 .00 1120 04 190 16 + 150 75
163 ,94 88 03 <77 40 - 88 37 <78 .30 - Crp g il alall il
164 03 1104 33 184 18 199 89 189 42
164 06 z 76 74 <7373 z 73 57 z 67 .10 Sa  ha pladl il
164 17 ~98 72 «i8l 71 83 03 «84 45 50 25 | 4l el
163 87 <199 34 182 50 1109 25 190 87 100 50
163 87 1109 94 185 21 1110 69 <84 00 150 75

95 Jlaial (5 giue dic 5 3 gaall 23251 Duncan )1_33';\%Q}mdﬁyu@*d'&\ﬂudh&&bdﬁg@Y\q)ﬂ\u@ﬁsw\a\JM\*

195




Effect of mineral fertilizer (nitrogen and phosphorus)

ol L G sl a3 33620 5 el ka4 490
Clial ol Jil el il 5 dila) pac dlalaay 45 lia
gl ) ddia Lal ¢ 4nds Joaal) 8 miase 58 LS Gl )l

COOAY Ay & gina i g8 Ly el ol ul )
O AUl Jalall EBlbaal GlS 5 Apalasd) E3labal)

Sandl g s il 5 pam g il (g pamind Aaliall i innal)
Aha (g0 JS 8305 (B (g sine S Coms A 5 nl

X5 e 588 Ll Lkis a2 61 <98 LIV 0135

alaal A J5Y) paasall o 5640 el plis)
100 5 555 50 ) (5 simsall i) (1 AN J3lil
daa Lol sl (g sl Slasdl) Aila) oy () siaa 5d

Jalall Aelaal At 49 34 IS8 (I a guaadll 220

& (0saes8 150 5 OB 75 ) sl Al

e AL S5 ¢ gyl (5 ol Slasid) il
s sall al M1 A 8 4 gima iR (5 AY) Jalail
L dsY)

O Jahal Alalae & jaad 288 G s gl 8 Ll
ol aa (L sdes 58 150 5 a5 58 75) 5 siall A8l
o& 5348 el 05 ol gl (A G s S (5 send)
150 5 s 75 ) G simaall G Jalail) dlelaa il

et (I Ol (g saall sland) Alia) (525 (s 2

O i)l QS5 a5 <10 ol ) Lk dda i ol

07 el b o gadll e 220 Jlef S iy o 3 <86

25 ) 5 sinsall Aila) G Jalail dlaladd da i 35
) dland) i) aa (A8 B0 5 s

G lalra (Bl (o A gine Sl 58 028 Sy G gyl

et o dS s le e il o2 (i s 5 AY) Jalil

El-s El- Shabasi et al.,2003 5 Ali al., 2001

of oo 2004b Bardisi et al., sSeifi et al.,2004
Mol ge (53 s ll 5 hm 5 i) Jiamall dlanal) dilica)
Gl ) a8 4 gina 3305 ) gl s i) g sanl)
SV Ol i o aal 3l o g i Lay s o sl il

Gons LS (5 pumdll salll Cliia 8 s (531 (sl
Cliia Cpnd A (uSail e 1385 (20 ) Jsan 80,83
(655 ) o G ade Jganll ila 1350 gill Ll
o) saill Cliia (i ga g sine Ll 25
JS5 A8l Jsha o Jalii ) a clS s Gl ) Gl
&t oasaill 230 5 el 5 Gul Sl ks Gal W ()35 e
+ 50758 + 50 <691 + 50842 +) ol
Ll ¢ (12008/2007 JsY) puisall s N 5ill Ao 0 852
50¢793 50 791 +) pll o2n cuilKs S ans sall b
(655 dsm) sl e 0680 + 50 <829 +
waill 4 il clival) -3-3

G aie (e dilise Dl siue i (4) Js2x
& Omo il g sl slandls ) st sdll 5 (a5 )
eanssal g Aaall Caiall o il (il Lo i) Cilinall
Ul e eda . 2009/2008 5 2008/2007  sail
Lgina 333 G al C g il (g sl alendl Al G

196

AbOU- (= JS 4] Jia 5i Le e geiliill o2n (580
El-Seifi et al.,20045 EI-Maged et al.,1998
Kilgori et al., s Tomas and Kielian 2006 <l
Cliia (A Gpaadp 4 gina 32l ) Clias 4l (e 2007
O 5 Al (g peaie ALY dadl o 5ill (5 padll saill
G 53 G Bl eda s i Lay Ly s sl
Jaiail) dlae Ll 8 o gall 30D (A (g pecaiall
il A & gudaadl LS Hall By gand) leall 5 i il
& a0 sal 3 Wi« Gardener et al., 1985
) dlendly paslill a6 jadll saill Ciliia
LSy Dol il ) s i L g il
dahaie A Lald 5 dleudl 832 92 gall AZOtobacter
Gl Gayk oo @lldy 4y ,0al) @l jedll [aliaiaY)
49038 pealiall paliaial 30l ) QIS Ny s s il
Balall Lellas (J3IA (e uiniall 5 <l 3l 5 apaad) i
B sear paliall odd g il 4 yil) b 4y puaall
Bardisi et s Bhonde et al., 1997 _abaiadl alld
. al., 2004a
Wil A clia -2-3
O diline Glgine LA (3 ) Jsts s
Oy A g sonll dlanall 5 g8 sl 5 Cpam g Al (5 pusnic
Caiall o ill Gl ) Ciliia 3 Legi 4600 Sl
.2009/2008 52008/2007  saill (san gl 5 sl
ol sl g seall slend) Al b Jsaall e ey
g ¢ (o) ol 035 Aba (A 2y sina 35
CilS 5 J oY) e gall (B Gl L (a paadl) B30 ¢ il )
(4259 ¢ a5 1B ¢ o2 5516 ) liall s3n ad
¢ sl slandl Zila) ane Allaay 4 jlie 5l e
i B ey 080583 g Soand Gl ) el Aaas Ll
S s A (g gaad) land) Adlia) Alalas ual A sina
QIS5 (a2 49 ¢12) Gl G5 (Siea B 4 sina saly
G lie S v sall (332679 Gl I G seail) sae
O aie GIS Al g (g sl el ddlia) axe dlalaa
els . 29 40 Gl b (a saaill 23 5 a2 38 <02 LulY
puasall Gl 1) g5 5 b ik o Asina 33N (S8
O s Al (g paie Sy e U dpailly Ll | SE
Glalae L (3 ) Jsandl (8 ) e g8 ) i il
D8l 5 G s S (g aaie (ga Adlidae Gl shuse Ailia)
P A gl Dldall jian (8 4 giea 3l ) A <l
50 ) (s simsall Alalra 2ic Bl ) Aef S g J5Y) s sall
67 Aldbaall o2a hae Cum (Hshust 100 5 s i
e 524 5 ol ) Sk a5 64 5 il 05 o2 56
lalre il Laiy ALaY) aac Alabeay 45 5lia Ll ) g las )
dad el I (Uit 150 5 058 75) (5 siusdd)
<05 e J8) ae 45 )3dL 47 <80 ol I (2 saaadll 222l
OSSN ansgall 8 Ll | ALY dlalee e 34
) (& siusall ils] Alalaal
et elhae) A (s sima il (Usiusd 100 5 G
sl s e 48 43 cabael a8 Gl Hl) ciliaal a8l

75



Kh. A. Omer_and K.B. Esho

*,2009 /20085 2008/2007 saill o galy (((Aaall ciiuall) a ill (ul ) cliia (B G g Al (g gad) dlacall g (sugdaugdll g g Al Adral) Sandl) i 1(3) Jgoa

2009/2008 2008/2007 Aaland) Slalaall
ua padll e ol gl ) sl ) ks oI o g geaidll 220 oIl |l ke | (ae) sl o) O il P N
A () () () ol () =)
<24 53 z—13 57 z w4 49 <31 02 231 4 z3.30 z4 .90 538 95 - e ja
« 128 07 <13 69 <14 63 5142 35 336,70 z4 87 24 03 49 96 + e ja
<129 40 <3 41 z w4 47 <3813 | 2z4058 | 2470 | z<=5.19 | 2z45 14 - 50 25
135 07 1372 15 07 <153 05 z4155 | <1510 | <5 28 <53 87 + 50 25
<131 20 z3.28 z 4,09 2-3955 | 744 15| 1507 | @539 | z<51 36 - 100 50
134 07 1382 w4 88 c—147 60 | z 42 78 | 15 40 15 88 161 98 + 100 50
<132 47 13 .86 15 10 3-143 37 | 14625 | z-15 07| #5,22 | z<50,86 - 150 75
133 93 z—13 .49 <14 70 153 48 149 34 15 27 16 83 <54 81 + 150 75
<29 40 13 53 14 54 <38 02 <4060 | 4 54 1518 « 46 58 - g il alad) il
132 79 1368 14 82 149 12 142 59 15 16 15 26 155 16 +
<26 .30 13 63 «4 56 z 36 <69 z 34 <05 z 4,09 w4 A7 Q44 46 | e s plall sl
132 24 i3 56 w4 77 <145 59 < 41,07 <4 90 i5 24 «49 51 50 25 | “nlewd SOl
132 64 13 55 w4 49 «43 58 43 48 15 24 |5 64 156 67 100 50
133 20 13 68 14 90 148 43 147 80 15 17 |5 53 152 84 150 75

%5 JWial (5 siua die 53 gaall daxiall Duncan Jlia) caua b e alidd Y Legiu Jalaill g sas e Jale dﬁg&yy\qJﬂ\uﬁqﬁ)ﬁw\QYM\*

197




Effect of mineral fertilizer (nitrogen and phosphorus)

/2007 3ol pams gal g (Al cisall) o sill (o guadl 4o ol ciliea (B C g Al (g gl lacall g (5o shuigdll g A g Al (Adnal) dpanadl) 3l 1(4) Jg2a

*,2009 /20085 2008
2009/2008 2008/2007 Agalanad] cSlalaall
4 ghal) Ayl TSS oall) jhd | adll Jsh oadll 03y | Al TSS oail) sk oalll Jsb | galll 0y [ oAl P N
Adlal) Salal () () () | G () () (*)
48lal) salall
<44 00 z 16 82 z 0,94 w2 49 1,99 | 239,65 317 47 z16 c 192 c 188 e e
<146 06 | z-119 77 <1120 <12 83 <1190 | 43,10 z <20 ,80 Tl z 196 g<e2:07 Sha e
<44 01 z19 83 11,40 w277 <1193 | zw44 25 | 272013 c-11:29 <2 47 <=i2.23 50 25
<145 83 <i21.83| wi1,19| wi2 .85 2,16 | <146 09 P24 73 c-1:26 <245 c-12¢415 50 25
w145 20 w20 22| wi1.17 i2 .97 1,43 | w44 50 | ¢-123,03 <1142 <1200 | <223 100 50
146 56 122 90 i1 23 i3 .03 i2.16 | 147 48 z-21 50 c-11:33 1236 1241 100 50
w145 90| z-119,77| «i119 i2 .97 i237| z43,48 | w123 67 <1136 1316 <1237 150 75
147 15 £ 19 13 ©1,07| wi2.87 i2.05| 147 52 | 2-w20 47 1147 1328 <1229 150 75
w44 78 119 16 i1,18 2,80 «1,93| <4297 21,08 1131 1261 128 Cosill plad) 2l
146 40 i20 91 i1.18 i2 .90 i2.07| 146,05 i21 88 1133 1251 1223
<145 03 <18 ;30 <107 i2,66 <1 95| w4138 ~19 14 1120 clo4 <198 N
w44 92 120 ,83 1,30 2 81 205 w145 17 122 43 1128 <246 1219 50 25 Atend) 23l
<145 88 121 56 1,20 13,00 ~1,80| 145,99 22 27 1138 <263 1232 100 50
i46 53 P19 45 1,13 i2 92 i2 21| 745 50 i22 07 1142 1322 1233 150 75

%5 JWial (s giwa die 5 3 92al 2axiall Duncan _)\43';\%Q,mquu@:\gds\ﬂljdh‘gs&bdﬁgmiﬂ\qgu}&g?\sw\ayw\*

198




Kh. A. Omer_and K.B. Esho

(2008/2007 iz A) &I aeagall a gl ol cilial) 1951 ¢ dapd) LS Y Jalaa : (5) dsa

AN g [ Sl Ll ) [ TSS oalll [ ailidsh [ galllals | casalllae [ Glgly) [ Gl [ Gidials | oasled dala il
(Jsa/ k) el () () ) ol (=) () ) ()
*( 504 *( 524 | *0 423 #% (0 775 0:351 | *¥0,763 #%(0 852 | %0758 | **0.691 | **0 842 * 0 439 () &9 Jshi g
#* (0 638 | *0 558 *( 550 *( 569 *( 498 #% 0 661 #0582 | **0:607 | *0,412 * 0410 | (JHSa/ok) S gLy
0,264 *( 444 *( 433 0,332 *( 540 %0487 | *0471| *0,431 0373 Balall s gial) dpuadl)
FER )
0,330 0,317 *( 535 0,346 %0520 | *0:514 0,267 0,335 TSS
* 0 563 #% (0 613 *0 572 | *80,651 | **0 642 0,174 (pn) ool kb
0382 * 0530 0385 *0,493 0,371 0 155 () =il Joha
w0 740 | **0 772 | **0 812 | **0 668 0,278 (¢8) wadd 0
#%(0 814 | **0 672 | **0 866 0,204 oAl pagadll s
**() 730 | **0 857 * (0 484 () oI gl
#% 0 617 0 334 (pas) 41N ke
(2009/2008 iz A) (o813 ava gall a5l il cilual) 7550 ¢ Dapead) L V) Jalas : (6) Jgta
A g [l il Ll [ TSS ail) b oalll Jsh [ Gaill iy | casadllae [ Mgl [ oad B [ Gl i ods [ st dals clial)
(JHS/0k) A () () ) ol (=) (=) ) )
*% (0 631 %0 443 | **0 612 038 | **0618| **0 672 #0680 | **0,829 | **0,793 [ **0791 *( 511 (p) 4839 J kil Jsha
*0 511 | *0 494 %0 452 | **0 675 *0 419 * 0 547 * 0 506 *0 568 | *0 562 *0 401 | (Sa/ok) Szl
0 211 #x(0 600 | **0,764 %0 572 *0 552 *0 555 *0,504 | *0 504 *% (0 663 Balall g gial Lol
FER]
0218 *x0611 *( 548 *( 521 * (0 579 *(0 500 | *0,499 #% (0 632 TSS
*( 418 * 0,402 0303 0 377 0,355 0351 0,298 (pm) o8l b
* 0 543 #%(0 950 | %0 731 | *%0 747 | **0,746 0,268 () =il sk
#x( 717 | *%0 862 | **0 846 | **0,851 0 377 (¢8) wadh 05
#x(0 865 | **0 854 0800 #% (0 876 il pagaill 20
*%
#% 0907 0971 #% () 865 (paa) Ll gl
*%
1 <000 * 0 445 (o) al ) kb
fk
* 0442 ol G

199

01 (5 e 2ic *E

%05 (s Fana e *




Effect of mineral fertilizer (nitrogen and PhOSPNOIUS) «eeeeeeeeeeeeeeeeneeeseeseeeseseessosssosssesssssonsosssssssssasssns

2008/2007 iy A 2009 /2008 iz A . TN
G (g
W (g
. (g
i) 1 i i 0O
(Juisa/ k) ! - ‘
5 j j
o Onsf
O sy

2008/2007<is s ) 41 )31 (pam gad Aalual Bax gl o gil) Al (B (s g ) (o gond) Manad) LilS 1 (1) JS

.(2009/ 20083
2008/2007 iy & 2009/2008 ks |
A
O e e
5 a8 = | | W25 50
- i A i A 75 100  |gso 75
Ly - ‘ c ‘
Jasa/ ok |10 i ‘ ‘ 50 75 075 100
. ] 25 50
[ Ao ha
0

iy A) Ao 50 e gal Aabusall Baa o a6l Aalid) B (s gdusdl) 9 A g silll) Sdmall el 5l (2)J
.(2009/ 2008 s 2008/2007

200



Kh. A. Omer id K. B. ESRO. ... .coeeeeeeeeauueeeesanseeeesnsessssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

15;

10- W25 50

O50 100

Lalay) 075 150
(JLsa/eh) |
O-

OmsA ok O OmsA Q9% Omgss HA<a 50
S
2008/2007 < A 2009/2008 <y A

iy A ) A1 30 o gal g o i) il Aalacal) B gl ApaliY) (B Co g A (g guall Sacadly (s shensill g A g ) Adrall danidl) o JAIAY L (3) g8
.( 2009/ 2008 s 2008/2007

201



Effect of mineral fertilizer (nitrogen and phosphorus)

A Yl e S5 J5Y) Gransall liSa/oh
(3 ) Jsill mmn 5 ) sisd 100 5 s i 50 4z
Dshusill s O g Sl el Sl e g Jall) 80
Aaliad) sas o1 Al el )5 s il (o guall slasdl
Jalaill dlelaa die J Y1 awgall HUiSa/04ka 12 32 cuils
Slandl ALl ga ) sins 58 1005 O 5555 50 5 simsall s
(28 Lpaliny) uilSs S asal) b Lal G s i (g guall
50 6 sinsall Cy Jalail) dlalee die S/ ok 10
sl landl A8l (505 ) sau 58 100 5 (s S
il giesl) G Jalal Alelas (e U st Calias ol LSl
gl el Ailza) aas ) shusd 100 5 o555 50
ESa/oh 10 €20 dalis) Jaee calaef il
Bardisi et (e JS ) Joa 55 Le e il oda (3d

yeudll of 0 El-Seifi et al., 2004 s al., 2004b
Ypanl) A5 honsdll 5 (g S (g puaie o ISy

& Asina 330 ) () sl sl (5 saad) dlandly
e Jsmanll i Lo 138 5 dabual) 5aa 51 IS Jualal)
Glia 8 s Al il g 32l K Aais Al Hall o8
2 Jshaall) pasaill g ol il Cliia g (g sl sall
O §sima bl )l 2525 (5) Ui a5 (1443

. O sall DSy I Jalal)

el el -4

Gl e s Jsue wllia S5 jeali e cgllae

D3 Aashas ¢ gl i 21 (1989) a2 alu

8,105 ¢ Juasall drala ¢ il 5 delall il

_é\)ﬂ\%)%cgdﬂ\&#\j&u\#ﬂ\
(2000 ) A Al el e 5 gene @BlA (sl )
(A dagdall) dae ) )30 oladl) sy avanal
(Jom sl nala il 5 e Ll Kl 1 Fans e
Sl A sean

Abou EI- Maged M. M., Abdalla A.M and
Yousef R.A.(1998). Response of garlic
growth, chemical content , bulb vyield
and quality to N,P or K fertilization
.Egypt. J. Appl. Sci. 13(6): 151-174.

H. , Abdel Moaty M.M and Shaheen
A.M. (2001). Effect of bionitrogen,
organic and inorganic fertilizer on the
productivity of garlic (Allium sativum
L.) Plants .Egypt J. Appl. Sci.16(3):
173-188.

A. , EI-Mansi AA. , Fayad A.N. and
Abou El-Khair E.E. (2004 a). Effect of
mineral NP and Boifertilizers on garlic
under sandy soil conditions A- Growth

Ali A

Bardisi

202

oadll Hld S, a2 2623 el (g e IS (A
salall 4y siall Al 5 %21 88 T.S.S 5 pm 1 ¢33
6 sl lanadl L) ae Aalaay 43 4lie 46 <05 4dlal
oS8 S ans sal) 8 Wl 2008/2007 JsY) aws sall 5
8ol b s sie Ll (g il (g sl aland) il
90 adll Il iS5 a2 2 <07 il )5 e IS
:‘é‘\.ﬂ‘\ salall 3‘:'}1:\“ 4ol 3% 20 <91 TSS s 2
Sl Al Wl ¢ 28l dleleay 45 )l5e %46 <40
b i i ) g il g (g Sl (5 puaie Dl sl
3ol ) (8 (5 sire Ll ALY Blaladd (s J sl
) il siasall Luali 5 (aill L 5500l Cliiall gien
el el e (Al (siusd 160 5 ouns
Dl Al W el s g DSy A5yl il
(4 ) s> e 238 Glalad) o AU JAd3l) E3lalas
el e ) shus 58 150 5 8 75 Adla) dlalaa (1
Jsbdia 8 il Jlef 20 ) el o il (5 sl
s sall 5 Adlal) alall 4 gall dpill 5 il ol adll
dlae die S8 a2 2 41 padll (55 el Ll J5Y)
panil pa i h 100 5 Cuns B 50 o Jalal
50 somssi25 Adla) dldae ol Laiy, g sl
Adeal) o gall A e f W (5 snll danll pa ) s b
Ualae 485 28 SN ansgall & Ll % 24 73 451
@l dpantll o 558 100 5 s 5 50 Aibia)
Agnsi 5 adl) 5 adll J sk e S ol el Y
Lol ¢ 28l salall 2 giall Gl 5 400300 Al o gall
c Al Aldbas die 2 <37 SE Ladll 5 el
Slaall d8lza) (505 ) sdsd 150 5 G 5 75 Adliz)
El- e dS 4l deasile g il o2a (38555 (5 5al)
4ils) ( El-Shabasi et al., 2003 s Moursi 1999
2 sms o gil) il () Ay ) st sl 5 i 53 B2aY)
Aala 5 4 sl saan) (e Gl sise e ol LA jia
LS e (osing (3 G i (5 o) aland
A il cliall G cpead ) Gl S 8L 535 3
SIS s Al 5l o3 3 an g e 138 5 o il gl
LS Gl ) clia (g padll saill Cliia (s cllia
Cliall & (lail Lo 135 ¢( 352) ol saall & g
st Bl 3sa 5 (5) dsia O s ol e 5l
Gl A W) Gl Y Dkl ddia e IS (a5
DhEs padll dshs 055 Oms Gl ) (G papeadll 20
b Ailad) 3alll g Gl ) a5 il
S il & 20030 Dball 3 sall G 5 (m guaill
) . Oass sall
dalisall 32a g1 S LYY -4-3

& Oma il (5 sl ypanill 5 (1) JSE e
adl J<a e edan g Aablid) sas ¢l 4K Aualiy) dda
Al dalisall Baa g Aalisl) (8 (5 sine (38 gy ol
gem 50 SIS AiliaY) adey 4 Yl g geall Sland) ALY
sbuasill 5 (g i) (g peaie Ailia) il (21) IS
10 24 513,12 <ilS by Jlel b miy

75



Kh. A. Omer and K.B. ESHO........ccccoeeieeeeeianrnnnnnnn.

and plant chemical composition .Zagazig
J. Agric. Res. 31(4A): 1425-1440.

Bardisi A., EI-Mansi A.A., Fayad A.N. and Abou
El-Khair E.E. (2004 b). Effect of mineral
NP and Boifertilizers on garlic under
sandy soil conditions, B-Yield ,bulb
quality and storability .Zagazig J. Agric.
Res. 31(4A): 1441-1462.

Bashan Y. and Holguin G. (1997). Azospirillum —
plant relationship environmental and
physiological advances (1990-1996). Can.
J. Microbial 43:103-121.

Bhonde S. R., Sharma S.B. and Chougule
A.B.(1997). Effect of biofertilizer in
combination with nitrogen sources on
yield and quality of onion .National Hort.
Res. and Develop. Found. 17(2): 1-3.

El-Moursi A. H. A. (1999). Effect of some
intercropping systems and nitrogen levels
on growth yield and its components in
garlic (Allium sativum L.) . Ph. D. Thesis,
Fac. Agric., Mansoura Univ. 197 pp.

El-Seifi S. K. , Sawsan M.M. and Abdel- Fattah
A.l. and Mohamed M.A.(2004). Effect of
biofertilizers and nitrogen levels on the
productivity and quality of chinese garlic
under sandy soil conditions .Zagazig J. A
gric. Res. 81(3): 889- 914.

El-Shabasi M. S. S., Gaafor S.A. and Zahran F.
A. (2003). Efficiency of biofertilizer Nr
under different levels of inorganic
nitrogen fertilizer on growth ,yield and its
chemical constituents of garlic plants . J.
Agric. Sci. , Mansoura Univ. 28(9):6927 —
6938.

Forlain G. M. , Branzani M., Pastorelli R. and
Sarvilli S.(1995). Root potentially related

203

properties in plant associated bacteria . J.
of General Breeding ltaly, 49(4): 343-
352.

Gardener F. D., Pearce R.B. and Mitchell R.L.
(1985). Physiology of crop plants .The
lowa State Univ. Press. 327 pp.

Haller T. and Stople H.(1985). Quantitative
estimation of root exudation of maize .
Plant Soil, 86: 207- 216.

Kilgori M. J., Magaj M.D. and Yakubu A.1.(2007).
Productivity of two garlic (Allium sativum
L.) cultivars as affected by different levels
of nitrogen and phosphorous fertilizers in
Sokoto Nigeria. American —Eurasian J.
Agric. and environ. Sci. ,2(2): 158- 162.

SAS (1996). Statistical Analysis System .SAS.
Instiute. Inc. Cary , NC. 27511 U.S.A.

Silvia G. and Lipiski V.M.(2008).Effect of
nitrogrn fertilization on yield and color of
red garlic (Allium sativum L.) cultivars
cien .Inv. Agri. 35(1): 57- 64. www. rcia —
puc. d.

Tien T. M., Gaskins M.H. and Hubble D.H.(1979).
Plant growth substances produced by
Azospirillum barasilense and their effect
on growth of plants . Appl. Envirom.
Microb. 37: 1016- 1024.

Tomas L. and Kielian B.W.(2006). Fertilization of
garlic (Allium sativum L.) with nitrogrn
and sulphur . Annales Universitatis Mariae
Curie  Sklodowska Lublin —Polonia.
Annales Umes. Sec. E. 2006: 45- 50.

Xiaohongx T. and Masahiko M.S. (2002). Merits,
utilization, perspectives of controlled
release nitrogen fertilizers.Tohoku J. of
Agric. Res. (23):67-72



Effect of mineral fertilizer (Nitrogen and PROSPNOIUS) v..ueeeeeieeeeeeeeeneeeeeeseesseeseossosssescssssssss sosssssssnse

204





