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ABSTRACT

In order to study the effect of organic and chemical fertilizers, a field experiment was carried out by using of split
plot based on randomized complete block design with seven treatment and three replications on geranium
(Pelargonium graveolens), in Fahlian, Nourabad, Fars province territory. Treatments concluded control (no fertilizer
and vermicompost), pure nitrogen (200 kgh™), vermicompost 4 th™ with 160 kgh™ nitrogen, vermicompost 8 th™* with
120 kgh'* nitrogen, vermicompost 12 th™ with 80 kgh™ nitrogen, vermicompost 16 th™ with 40 kgh™ nitrogen and
pure vermicompost (20 tonh™). Traits assessed include: plant height, number of lateral branches, biologic yield,
branches yield, essential oil percentage, essential oil yield and harvest time. Results indicated significant effect of
fertilizer treatments and harvesting time on all traits except harvest time. The intraction of harvesting time and
fertilizer was only significant on biological yield and essential oil yield. The mean comparision showed that all traits
were higher in the secend harvest compared to the first one. In two harvests organic fertilizer leading to increase
studied traits compared to the control treatment. Application of 20 th™ vermicompst and after that, treatment of 16 th”
! vermicompost with 40 kgh™* nitrogen had the highest effect in increasing studied traits.

Keywords: Element (N, P, K), geranium, harvest, organic fertilizer, urea.
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Table 1. Physical and chemical properties of vermicompost and soil

Texture pH EC Potasium Phosphorus Nitrogen Organic carbon
(ds.m™) (%) (%) (%)
Vermicompost - 7.1 5.3 14 1.0 12.1
Soail Silty clay 7.6 0.9 0.9 0.07 0.7

Table 2. Analysis of variance of the effect of harvest time and combining different levels of fertilizer on yield and
yield components of geranium

Mean Squar
S.0v df Plant Number of Shoot Biologic Harvest Qil Essential
height lateral branches yield yield index  content  oil yield
Blocks 2 6.360™ 0.042"™ 49544.93™ 401522.63° 3597 0.0086°  21.549"
Fertilizer 6 243.602™ 20.180™ 1145328.73"  8860841.97" 1.694™ 0.0638™ 256.746™
Erorr a 12 21.365 1.539 97492.54 960344.57 2123 00117  28.677
Harvest time 1 1345722 92.026™ 1266494.28™  9679974.67" 0.326™ 0.4884" 996.987"
Fertilizer x harvest time 6 3.038™ 0.621" 45613.32™  3433640.22° 0.358™ 0.0014™  13.910"
Harvest time x blocks 2 12.303™ 0.407" 3746.57™ 438303.91°  4.301"™ 0.0016™  0.836™
Erorr b 12 9.506 0.8425 25940.98 99683.73 2094  0.0013 3.874
C.V% 3.99 7.45 5.07 3.42 421 4.76 7.97

Qo) 500,00 Jlainl zokaw ;o o pae g o g e ol 3 Ay s e

NS

ns, **, *: means no significant and significant at 5% and 1% levels of probability, respectively.



004 VA5 5ol ¥ 5 Les FA 8,90 ol SLEL asle

(LS 55 CavgeoS soy9 (5 Ve Hlewd) T slossS
3 i (Bl slojlesd 5 (Al oo 5l i
SOJSE) 99 B )3 3955 @5 shs Voo e
onl 8 Jhre Jned B3gicum; oShee p b
GlBl L CangpaS soys 45 sy laian (talsj]
SRl g S o 3szge Csb, oINS c8)b
Lils obml cely olS s 5 Gisi Ol
do s il el 393 45 i A, (sly samlie
03gilum o Slas Gl coles o 9 S g adle
sl b oaxas opl (Salehi et al, 2011) sgi oo
5 lboss slases 5L a5 (2010) Tahami Zarandi
2o Glger 55 cwy oy Glo Sy 2 1y
$bjl) 59, oadplonl (g @l b Gialejl cnl Aot
Ske @bs (Kocheki et al., 2008) cuils  Slgsean
ety BagS oS el Jlo g3 0 wos ol
o SaS g 5 (g g yhaB g )] Gl 4 e
9 5 Oi9 9 N bl 4y S il o Sles
polie Jol Jlo b aolie 5 olss (glaplal S

Apl.m).u Q)S.Lo.c
sbss (VJgoz) mibyly 4328 Jgoor @l o)y
Cild g (605 Calize (slo Lo r;b 009 Lo Sxe
do ) ol mhaw jo adliw o Sles Can
S Cao (pl pogS g el blaie Sl Lol
4 bgrpe (LS ;0 0,5LS YAYY/Y) azli juo o Slos
Oliee (2 5eS g CawgeaS 09 LS ;0 (5 Ve les
YEPVY) sels s a4 b aliw o Ske
Lol lajlad G jo 0 S o pS6lS
ol a3l 3 Shoe CageeS 00 y9 obaw I8
il s o a5l o 0 Shoe s il il .l
Cold g Ay Cad pgd iy y g D9 IS gime duo 3
a3l 0, Slae iol3 8l (Y gaz) cuils g0 ol
5 olS iy Gl S Jdoas wilgi oo pes oy o
Bl i 258 slatll adg 5 ()l iy Ao
355 Al Jlost & G lmnd 355 alls o
2GS b ol o JI aadl gloyles 5 T

Sl Bl e
oy Aje sz 5l easlwssa sleesls
oy 5 jless 3l oS 3 o1 Slas (Y Jo2)
Lol s lo goe aslis jlods ooV Jlais! mhaw
Pl S Zho cpl Sl g 095 bliie ]
i (¥ J5a2) oSl Aglia (sloosls &1
e 3 Vel 4 bagrye Wi o 4L led
Sloss & S (32,5 OMFA (2381 b CewgnaS' 0059
G 0 5 V8 el 4 Cad (G000 /A0 g vl
S ey 395 pSolS Froolends CungieS e
5 2he gloyaie g i b Jl sloosS og LS
2y 5 Clo g Glie Gl azeis )0 g canlis dodes
oS &g o 4l jled deupy el ol yo olS
Darzi et zls b a5 opl .col onds jlare  Slaxed
b1 o)s lsan lyjl, okS 3,50 45 (2006) al.
CegeaS 0y9 LS 55 5 Ve 28 s S0 (018
e
Lo Hlads o yiien pgo Cllo p «dld Ao )l 90 e
Gy oo i ol plaisl o a |y Wy o
P93 tloy ;0 &gy (il LS Jlad (39w
hol 8l Sy s gl el 4o a8 asl s ol &
sasls Jol ez cliloy 5l G (s ails 3929
oS Jol cllop b Ko ojleay al LS5
Srdn il slaasly g 008 ady 4 5l o)bg

.(Rezvani Moghadam et al., 2014) &S oo oo

N INETI
ey O8kes p ZBloy 5 6095 slajle 008
g oy Vsl e o jlase Slased
Ol 2 5 095 9 Sedloy iSemn (Y gux) wb
=l e b goe doy O Jio!l ghu o Chs
O wesee plas (VJS8) oSk dnlis
2GS yo 6,55LS WYPPIY) o) o ,Sles
P90 SuBloy 50 CumgaaS coyg BB 0 5 Ve les
(log) o35ty 3 8os Glime (nyteS 5 o9
2 GBS ;o S lS VY o) aald Jles 4 Lo
Cdlo g oy () SS) ael Caws 4 Jgl ceislo
Al 05 jles )3 edgican) o Shee iule)]



)Jm)jﬁo;olﬂmcmwwﬁmfamﬁbul)lS.w5)yW) N

L CavgaeS 50,9 4L (Arancon et al., 2004) c.él
S gy sleanlp s (Sud ks s
Sl iy, ad) Gl cmlin s SO ol el
Qo g 4zl o0,8lee (Siz bole oy iulsél
3y bl 0, Sles dgup Culys yo a5 0l il
JESV e I APV WS s cwl 005 pal)s
ol by He pelel weps Gl n e
Gl 59, ;590 Oladze gl b CewgeS (509 Ol
5 (Azizietal., 2007) ;> , (Salehi et al., 2011)
ol e ols Slsen (Darzi et al., 2008) asly;l,
3 e (Ghaed gg)ls ol S uilul as s ashy
3 i asys YYNA sgas jo cllls g
Qoo il aS ) oo Jlaiay g clils s
S sy prngd 10 asrs sloo iol3sl 51 AL
o) Gl g olS sty e Rl g LS
Sbul Sel axis )3 a5 oog (AL (49,0 5 e
e g A 50 5 olS (glp ySaslesl Laul s
5o olS el le SO lgieas 4,96 slacdslio
Gsly o5y i bl ool 00l calial Lyl
ol uilul 0, Sles 5 duo o o yiian wlo Hlas 5
;o (Ebadi et al., 2010) wol cowsas pgo culils y jo
(it b 155 ptasl oS (59 (e b
Cawd do pylez Cublo p b 0 ol uilul sy
Lipgh zuls (Naghdi Badi et al, 2002) ol
s ol Sk olbx, g, (2010) Zarandi Tahami
@ Cod JogS Glajles jo puilal wsys oS

el gl aals

12000 ~
10000 -
8000
6000

4000

Biologic yield (kg/h)

2000

1 Harwest

2

el ails e 5 Slas
1y il slapllas )3 o Shoe Rl ()| SKangh
b SE popiws JB 03958 o i (SloFeen ]
Vazques et ) aiils go aral5 slapllas jo oS slasls
Lale Lo Golesl o 0 alal, ol 5o (al., 2000
5 O3 N0 Ole 4 (ol 055 e Jlo 53 2928
595 S )3 pSelS Ve 5 100 dle 2 08
Oili8l el ol 0557 a8 wl cdwlive ( JolS sland
055 a5 Jl> 0wl wo 2V lie 4 puiS o Sles
Chata ) sl ]38l o ,oA- 1) pais o Sl oloonds

(etal., 2002

owbwl as 0
o, Ll 5l il g &3ms 5l ewlcawsds slaosls
&by byles )-*-’l‘ S oy ol Silas il
ool sy ooy Vsl maw o clls
Qo 06 g udley bl 31 Jg ol jlo Jee
dolie (VJguz) ais o gme aslipw il
Tobw ole a5 0g o] sumoglis o jles Sl
S97y Sl siae WS CewgeS e)y e
OV e 5o pelil vy aSgysbar sl
Slowd 5l i (gae, FAY vgu) lie o i
oy Glpl bakal) jo (Y Jgaz) culs | (aals
OV ks e el o Sles 0 il
Olme GRIPL L oo Sl g o)
sloyaie sl 5 & S o Curgea sayg
ORI i g 39y ohgd ol Gls 9)5e laE

= Control

| nitrogen 200 kg/h
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= vermicompost 8 t/h with 120 kg/h nitrogen
® vermicompost 12 t/h with 80 kg/h nitrogen
= vermicompost 16 t/h with 40 kg/h nitrogen

vermicompost 20 ton/h
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Figure 1. Intraction of harvest and fertilizer on biological yield of geranium
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= vermicompost 8 t'h with 120 kg/h nitrogen
= vermicompost 12 t/h with 80 kg/h nitrogen
= vermicompost 16 t/h with 40 kg/h nitrogen

vermicompost 20 ton/h
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Figure 2. Intraction of harvest index and fertilizer on essential oil yield of geranium
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Table 3. Mean comparision effect of harvest time and combining different levels of fertilizer on yield and yield
components of geranium

Factors Plant height Number of lateral ~ Essential oil yield Oil content
(cm) branches (kg ha-1) (%)

Harvest

First harvest 71.70° 10.83° 3001.6° 0.65°
Second harvest 83.02° 13.79% 3348.9° 0.87°
Fertilizer

Control 66.64° 9.32° 2461.1° 0.96°
nitrogen 200 kg.h™* 74.23° 11.32¢ 2980.6° 0.68
vermicompost 4 t.h™ with 160 kg.h™* nitrogen 75.03° 11.42° 2987.8° 0.72"
vermicompost 8 t.h™ with 120 kg.h™* nitrogen 77.38" 12.23% 3169.4™ 0.75™
vermicompost 12 t.h™ with 80 kg.h™* nitrogen 78.95" 13.18" 3261.1™ 0.81%*
vermicompost 16 t.h™ with 40 kg.h™* nitrogen 83.09® 13.94® 3544 .4 0.86%®
vermicompost 20 ton.h™ 86.19% 14.77° 3822.2° 0.90°

D85 (5,0 sme B 0o y00 Lol o ;0 LSD (5051 &by S e By (sl (slouSiles (i 5o 50
Averages with same letters on every column are not significantly different at 5% level of probability by LSD Test.
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