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Table (3): Effect of sulfur and some manures on chlorophyll leaf contents (SPAD)

during growth season 2011-2012
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2012-2011 s
Table (4) Effect of sulfur and some manures on harvested garlic during growth

season 2011-2012

g5 Sl sia Sl i g Sl il siasa
Blawsy) a8l Gl gl Levels sulfur kg.ha-1 Al Gl gl Aalanall S lalall
Means Means levels Levels added Fertilizer treatment
fertilizer kinds added 1000 0
b 43.50 a 43.50 ba 45.33 b 41.67 Control 48] ¢ s
2 50.74 a 50.66 ba 55.00 ba 46.33 - &a ok 10 o) sl i,
' a 50.83 a 56.00 ba 45.67 1- )5 ok 20 Poultry manure
a 45.33 ba 48.00 ba 42.67 - K b1 )
ba 47.99 2 50.66 ba 53.00 ba 4333 - & ok 2 Italpollina
a 43.00 ba 50.00 b a 46.00 - 1.3« 2.5 .
ba 48.75 2 49.50 ba 50.67 ba 4833 - 0de35 Humistar
a 47.83 ba 48.67 ba 47.00 1-1.3<2.5 ]
ba 4833 I— g3 ba50.00 | ba47.67 A5 Nutrigreen AD
a 50.74 b 45.96 ) Slhasie
Means sulfur

s se U o gl Ll (a2) el (s dans sia (3 Ly semall B3l i g pS0) LS (5) sl

2012-2011 e

Table (5) Effect of sulfur and some manures on mean weight of garlic glove during
growth season 2011-2012

g Slan gia e & Sy Sl Bl e
saand) e Levels sulfur kg.ha-1
M LlzaY) il sl Evels suliur kg.ha- ALY Gl e Labensdl & Leladll
f eans Means levels Levels added Fertilizer treatment
ertilizer added 1000 0
kinds
c3.9 i3.9 f-b 3.76 f 2.43 Control 48la) ¢ s
2526 b5.13 ba 5.26 da 5.00 - =8 o5 10 ol iR
’ a 5.39 c-a 5.16 a 5.63 1- JtSa 5k 20 Poultry manure
c 4.59 e-a 4.76 e-a 4.43 1-aSa ol | .
b 4.29 d3.9 =2 4.6 £b3.73 ERECyR ) Italpollina
h 3.33 fe3.40 fe 3.26 - al.ds 2.5 )
cb3.58 F3.83 5 3.90 5 3.76 - Adx5 Humistar
g 3.58 f-d 3.53 f-c 3.63 -4 2.5 .
cb3.75 e3.93 b 3.96 b 3.90 -0.0%5 Nutrigreen AD
Sl ilas gia
a4.22 a3.97 Means sulfur
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daall oda 8 Lysins | ils 4 gumall BaanY) (e Adlidall o) 5391 5 g €I Gy Jalaill i gl s
el oSl Al (50 - UiSa (20 Jlatars ol sall cililie e s 4 ) Alelaey 48
SIS ddall o2 By (8 ol sall Cldlie 50 () sl 2 Laa 5 (% 131.68) Caady 50l ) A
Lo

1000) Jlabar s oy Sl &zl G (6) Jsaal) (8 daia sall i) cpsi 2l iy gl dae
(%5.26) iy 52l Aasiy g o 531 Ll Gul JIl (a guandl) 220 8 Ay gina 3205 ) ol (1-_liSa aaS
b ARl aliall A ala 8 g HSI 0 ) Gl b adl 3 gmy 285 4 el i lelaay 40 ke
128 5 Gl I gl 222 33l Il (5 Jsaadl)omil) )5 dasisia 3305 ) <l ) G guadl
(2009 <Farooquis 2008 <Rainas Jaggis 2004 «ssliesall) oo JS ale Junale s ilay
Alalaey 45 a0 oy 5l ppeiill vie Gl L (o sadll dae (8 4 gine 300 ) Jsean () 5L )
A sima 3305 ) ol Ay pamall 300 (e Ailina ) il ALl mpandll G Jganl) (g Jaadly s i jaall
< g o (Humistar— o) dabae Lul) 40 el dlelaay 45 Jlia (ol )L () 22c
o el 3 gy 28 5 4 el Alebaay 4 i (%6.08) il 83L 3 Aoy s L sina () sall il dlales
6 sanl sland] W1 gall Aagii€ 313 Jiedl) dlae gl i 83l ) 8 Ay pemal) cHldaall ga ) el
5=l 5 (2009 Suthar) 4sle Joasle aw (345 &G 5 (2000¢n) st gaill 33y 5 4
Sl O O o el Clalaal) dilz) die Gl Yl (e gl dac 3Bk las s oI (2011)
Cim Gl U G sl ae 35 3 L gina | 8l A G panl) Baan) (e Adlise g ) il 5 il sise ALl
Cualy 3Ly 5 Ay g A0 5aal) Alalaay 45 Hia Lygima gl pal) cildlie opa (-8 3kD () (s siuall (35
(%7.56)

I a3l bl aad gl Gl U o sl 2o 8 Gy sianl) 3ol (am s <yl Ll (6) Jsaal)
2012-2011 s} s 5
Table (6) Effect of sulfur and some manures on mean weight of garlic glove per

head during growth season 2011-2012

sl o gia | s gia <l L gie
32auY! L gl Levels sulfur kg.ha-1 e Godlan) el
Means 4Ly t;z ::;g:: Fertilizer
fertilizer Means levels 1000 0 treatment
kinds added
b12.16 d12.16 c-al12.53 e-c11.80 Control 4dLs) (s
212.90 b12.73 bal2.87 c-a12.60 1- S 3k 10 ol gall clalas
' a13.08 a13.07 al13.10 1-_tSa ok 20 Poultry manure
gl1.63 d-a12.43 f10.83 1-oUSa b 1 .
c11.68 f11.73 eb 12 £d11.47 | 1-,5aok2 Italpollina
c12.56 bal2.83 d-a 12.30 I-1de 2.5 ]
b12.32 6 12.08 ebl2 dal2.l7 - Ades Humistar
h11.03 £d 1147 10.60 - x1.de 2.5 ]
c11.38 f11.73 Fal233 | fell.l3 - Ades Nutrigreen AD
Cy Sl cldas gia
a12.39 b11.77 Means sulfur

/dea\d}ﬁmmig)mc_lts})ﬁﬁpjem&JM\WW@W\MJAY\*

Sre A gina 3L (A Ailcaddl Ay sl Baa) (e Alisall g W1 5y Sy Jabal) il
(1- 188, 5120) (5 sisall o S0 00 (1= 0, 2381000) (5 simsall (hel S ul Jlly (a suall
ilalre o Ly sine cad s Al g (el jiuad 13.07) cardy iaall sdgd dad Aol ol o) cildlie (1
Clalaall 5 Cu ySll e JSI & Jidal) Hsall () o) (5 520 385 (%10.76) Crdy 3L ) Ay 43 1aa)

Jan e Jule IS 5l s e Wla s S35 e WS
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(1- )82, 23S 1000) rbars o S ALl o () (7) Jsaad) @l 0 2(p2) Gul M1 035 dass e
Gy 3Ly ) Ay g A i) Adalaay 40 jle a5l (Gl ) 05 dass e B ) (o8 A i 30055 ()
G sY s Al (3 Al jaabiall A 5ala saly ) (o8 oSl e (A ) 352y 385 (% 11.57)
ale clias Lo e 3 138 g aal gl Gl 0 055 (el ael (3 (g ) sl 30l JUilly
33 (A 5ol Ay pazmndl 20 (e Al o) il ALl apaill o Liadl a5 (2004 s s)aanall)
33y kel Al Nutrigreen AD s Humistar Gl silebea eliiuly) Gul 11 05 dass sia 8 4 gina
)lie (%77.19) candy 82l ) Ay 5 Ly i () o) il dlale 5 Cun (A i (S5 ol LeiSD
15281 0l (2011) s salls (2006) 535 e ale Jamale go (335 ) o2a 5 &5 jall Alalasy
65 sl Gosh e 28l (85 4030 jealiall gad 8 dpeal Ll 4 guaal) soladl dla) off e
g s AiaasSl) 5 4030 5il) 45 i) Gl 52 G e Jaiy ) stal) Lamae & 45k Il Ledalaia @l
Had e Al (5 yraall 5 (5 81 APl jualiall 50 e Szl 4y 5l (8 Hsdadl ks saig A4S
3liS ady ) sl Lae 4010300 jualinll (e adiala apen Ao il Jgean 5 4 il 8 4 guaed) 50L)
&850 (Al Lemiaat (SLal (g L 5 dnbiamall il sam 50 U 20aS 3305 o3 (a5 gl S i) Al
il sine Ailz) cal s A aal sl Gal G580 ) 5258 G Uil Jlal) b L
Can 4 el Alabaay 30 aal gl Gul 0 )3 o R sina 8205 1 A gamal) 5201 (e dilida £ il 5
Alabaay 45 e (%84) Lo a8 ol ) Ay (1-J€a, ha20) Jladar sy ol sl chlilig dlalaa Cud o

Al

pisa U8 28 Ll () a1 035 s b A pamall B3] mn s a8l L (7) sl
2012-2011 )
Table (7) Effect of sulfur and some manures on mean weight of garlic head per
plant during growth season 2011-2012

g5l Do gl Cidass gia o oSl il g
WY s Levels sulfur kg.ha-1 o et Lalend) i laall
Means FEIAN ﬁ;\;}g ‘;ga’“e': Fertilizer
fertilizer Means levels 1000 0 treatment
kinds added
C 38.63 138.63 gd 47.97 g929.30 Control 4Lz (s
e840 b6580 | ba6827 | da6333 | I- 5ok 10 PRPCR
' a71.10 c-a67.73 a74.47 1-,6Ss 5k 20 Poultry manure
€ 54.28 e-a60.10 g-d 48.47 1- € 4 ] .
b 50.80 44733 | £b5140 | ged327 -8 ok 2 Italpollina
94282 | gd45.17 | gf4047 -2 Ja25 .
cba4.89 (1696 | ¢d4733 | ¢-d46.60 1005 Humistar
h39.80 g £40.60 g £39.00 1- Alde2.5 .
cb43.21 2663 | £cd960 | geds6 -0de5 Nutrigreen AD
G sl o gia
as53.13 b 47.62 Means sulfur
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s ALl 4 pianll Baand) (e Aaliadl g1 551 g il stasall 5 <y U g Jadaill of il o
20) Jaiars oalsall cldlie Al cilae g 40 jaall Alabaay 45 jlia (ul ) () 553005 (3 L sina
ol 352y 5 A3 el Alalaey 43 jlie dbuall o2gd 4y gina 53l ) e oy 81 Ala) ¢y (e (1- s o)k

SOlef (B K3 LS & geaal) clalial) Hon
Dlaayy o €I ALl o (8) Jsaadl (3 damsall il G 1 (LUSa/ o) (sl ASI Jualall
A0 Jaal) dlabaay 45 Jie o 8 s g 1 ASY Jealal) 8 3 gina 300 ) <l (1-US8 2£1000)
830 (B Sl sn (AN elld () aa g 28545 Jal) Alabaay 45 e (%20.75) 33l Ay
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B Adlaall palial) 4y jala o)) dua A ) Jeld@ da o (sl IR e 4010al) palial) 4 jala
sae 3Ly (Al ol Ay s sl () i 3 G0V 8 L S 5 a5 clall Lpaatial (31 5 4
Juanle ae (380 138 5 530 I Jualad) 30l 5 (AN ol o550 35 Gl 1 (3555 el L G sacadl)
sl 85305 (I gl 2 81580 A (2009 <Farooqui s 2008 <Raina s Jaggi) e
O Adlite gl 53] A8l denll () Ll (s A il () o 51 A8l 2o o Al il (s 5,0
A Jaal) Alabeay 45 e g3l S Jualal) 3l ) (8 Lsiee |l Al S 4 sandl 50auY)

Cildlae Alalae il o Cum dygina pe LI 80k ) bl Sl Nutrigreen AD (il Alabas sLiiuly
El-Mansi saa 5 Lo ga G385zl 038 ¢ 45 jlaal) Alalaay 45 86 (9% 118.3) iy 3L ) dasia g (a5l
b Ay gamall Gldall eV el ) elld ) g 385 (2011) ssbnlls (2004) GsATs
O s (Lol SN dealadl ol ) ol gl Gl I (gl 220 5 il ()5 5 Jan i 335
oo 55 (ASY Jaalall 8 4 gina 50l ) () ol A el 3aanl) (e daliaal) &) 61 5 Ol siusall AL)
L ;a8 304 ) wjl-JuSAula 20 Jlasa cal sl calalig dlalaa 8 g8 s 4.1)1&43\ laleay 45 jl4a
kel 583 LS ol sal) cldlae il ) elld b candl 0 gey 38 4 jlial) dlalaay 4 )0 (% 124.5)
Sy S Gy JAIaal Aai gy AT ST Jaalall 28 4 gima 3L ) Jsmn (8) Jsaadl e Jaadly
6 siasall ae§ a3 jlall A lalaay 45 Hlie 28lcaall 4y small 3aanY) (e AalE) L gisall 5 g1 031
sy el sl il (e (1- 188, 5k 20) (s sl pe oy S e (1- 1822S 1000)
sl e S8 LaS 5 elly (8 ) 5 gony a8 Ly 5 45 Jlaal) ddalaay 45 80 (%227.5) Carly 4 sina
ACPWLHF EON PRIV E RN

a8l il (LS /opla) (sl A Jalall 8 &y gumal) 5aanl) (mnys €Il (8) sl
2012- 2011 saill mmige JO&
Table (8) Effect of sulfur and some manures on total yield of garlic heads (Ton/Hr)
during growth season 2011-2012

g5l s gia Cilass gia Cy Sl il gla
saeu! i gioa Levels sulfur kg.ha-1 o Laland) el
Means FERRN f:;;g :lcfg;jm Fertilizer
fertilizer Means levels 1000 0 treatment
kinds added
c4.08 i4.08 ed5.27 e2.90 Control 4Lz ¢ s
2301 b 8.66 29.40 c-a7.93 1- S ok 10 o) il
' a9.16 a9.50 b asg.83 1- s ok 20 Poultry manure
c6.13 d-b 7.03 ed5.23 [-ouSa ol ] ]
b 6.10 d6.03 D680 | ed337 T- <8 ok 2 ltalpollina
g5.15 dc5.70 e d 4.60 1-1.de2.5 .
b5.47 e 5.80 d ¢ 6.00 d¢5.60 - 4.0<5 Humistar
h4.78 e d4.90 ed4.67 1-x1de 2.5 !
cbs524 £5.70 dc620 | eds5.20 - 0.de5 Nutrigreen AD
Sl e gia
a6.75 b 5.59 Means sulfur

DlaBays Sl Al G (9) Jaall (o Al i) o lal (Ul /o) ol sl Jaalall
Caidy 3Ly ) Aty sl bl o g ll) Joalal) 8 4 gina 33l ) (A <l (1- 188 23K 1000)
sl Ciliia Graad 8y €U g0 () GlID b Gl 3 gay 285 35 Hlaal) Alabasy 4358 (%19.10)
e IS e Jan La ae (3 138 5 o s sl laladl 30l 5 8 Lalaol (oSl (5201 5 (5 uadl)
Bz ol 1 a5 02 (2009 <AL-Faraihats 2005 <Imamul s Nasreens 2004 «s slaasall)
Of Liadl (s s dmadl 5 05301 il (3 (o sl ) 61) (ASY Joaladl 83005 () sl gy <l
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e o gl eld) Jualall 305 8 L sina | 808 28liaal) &) gazmell 3ae] (e Al g1 oY) diLaY
L sina ol al) cldlase dlalae 8 & Sum (Nutrigreen AD— (il Aalas olEAL) 45 j6all dlalaay
3alall o yigila EJ &J‘ﬁ ) D gy a8y RERIEA dAL&AJ:\_iJuA (%877) Caaly 3ol H A g
oo 00 el (A asralisll 5 ) sl 5 o 5 ) Lgda Adia (s praas 5 S Al palic (e 4 guanl)
‘fuLA:u \M} e}j\ LLILL\] @}S}.\L\n daal;j\ EJLJ) ém\_&} Lﬁ)m;l\ }A.\“ BJL&J} Q\.\.\S‘ :\j&.\u\) }A.I @
) (2011) w5 Yoldss (2011) sl alls (2006) b (Fe (e IS adde Juasle as
Sl Laa (5 gl dpanaill ) i A (o sl slall) S Jaalal) b 4 giea 5245 I 15 )L
330 Jsman (A ol Lae Lpdrall jualiall (e Gaitay e lada 5o sad Jane s i) gL o Ll
O Al G gisal) dilia) of (a8 AiLaall Ay pazan) Balall i 30l Gy Jualal) 85 e
G A5 laal) Alalaay 4 jlia o o) i) Jualaldl 8 4 gina 501y () Lgrpan <l 08 4 el 5000y
48 (%93.20) coaly 50l ) Aty g Ly gina [- JSa, gl 20 Jlafar g oal sl ldlig dlales i o
oef 8 83 LS cal sall cldlie 0 () @lld 8 ) 3 gey 285 45 Al Alaleay

s o il il (JiSa/ oha) o ol Jaalall (8 3 smnll) 3a0ul) any g cu Sl il (9) Jsaal)
2012-2011 s} s 5

Table (9) Effect of sulfur and some manures on biological yield of garlic (Ton/Hr)
during growth season 2011-2012

g5l lan gl G gia Sl g
32anY) iy sl Levels sulfur kg.ha-1 N e Laland) S aladl
Means Lyl E?\Zfs\ :\;C’i’;‘a" Fertilizer
fertilizer Means levels 1000 0 treatment
kinds added
d9.71 i9.71 £c11.60 f7.83 Control 4dLz) (s
118.23 b 17.70 al19.17 c-a16.23 1-)tSa ol 10 ol sl el
' a18.76 a20.00 bal7.53 1- )iSa 5k 20 Poultry manure
e 13.51 d-a 15.53 £c11.50 [-ouSa ol ] .
b 14.16 C1482 | c¢al623 | ebl3.40 -GS ok 2 ltalpollina
f12.47 e-b 14.37 fe10.57 -840 2.5 ]
cbl3.24 d14.02 | eb1427 | ebi3. 77 305 Humistar
h10.73 e-d 11.00 fe 1047 - x1de 2.5 .
dCeILI8 — 763 | fc11.03 | Fc11.33 - 0.de 5 Nutrigreen AD
Sl e sia
a14.90 b12.51 Means sulfur

A0 el Alalaay 43 80 (%93.20) raly 52Ly 5 Arainy Lysina [- USa, ol 20 jlasary gl sl lilas
el 8 583 LSy pal sall cldlae 0 () @lld (8 ) 3 gay 28
Jualall 3aly ) 8 Lygina | il d8licanl) 4 pcanl) Baanl) (pe Adliaall ¢ 651 5 oy I G Jalaill S
G (1- )80 5 20) s simsall ga Sl (50 (1- )50 228 1000) Aslaall Cilae] Cum a5l 5L
Al oda 33l 8 Lysina |l il gad) cllilae (e ]- LiSa Gl 10 G siall Ge L sine aliag ol
JSV el ilall Haadl (AN ells 8 and) 3 gy 28 5 & jlial) dlalaay 43 )lie (% 155.4) Caads 30l ) Aty
T IV DX AL F FOA [ PRIV (U
20 iy ol sl clilie ae [- S8 23S 1000 ey s <o I &lial o)) Caadl (e i g
sl Al Jeala g gad B i) Jaadl Gl 1-)Sa h
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Effect of sulfur and organic fertilizers on growth and yield of garlic Allium
sativum L.

Dena Maan Abdullah Shaheen Raida Ismail Al-Hamdany
Dena-alshaheen@ yahoo.com Raida- AlHamdany@ yahoo.com
Department of Soil Science and Water Resources / College of Agriculture and

Forestry / University of Mosul

ABSTRACT

A field experiment was carried out during agricultural season 2011/2012 to
study the effect of sulfur addition with some organic fertilizers on plant growth and
the yield of garlic Allium sativum L. which has been got as cloves from local
markets. Experiment was conducted according to the randomized complete block
designe withing factorial experiments by three replicates. Using Duncan test
polynomial on possibility of 5% to compare averages of treatments, Eighteent sulfur
addition was applied levels of zero and 1000 kg.ha-1 and poultry manures of 10 and
20 tons.ha-1. Some fertilizers and organic extracts such as Italpollin in lewvels 1 and
2 tons.ha-1. Afoiler organic extracts were applied on levels 2.5 and 5 ml.liter-1.

The results showed that sulfur addition at a rate of 1000 kg.ha-1 caused a
significant increase on chlorophyll leaves content and plants harvested, cloves
number, mean clove weight, total heads yield and biological yield, poultry manure
application at the level of 20 tons.ha-1 appeared also a significant increase as abowe,
also intraction between sulfur and lewvels of added organic fertilizers increased the
above studied properties, 1000 kg.ha-1 of sulfur with (20 tons.ha-1) of organic
fertilized had a significant increase on studied properties accept mean weight of
clove and head.

Key words: Sulfur, Garlic, Organic fertilizer, Organic extracts.
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