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Table 1- Some of physical and chemical properties of field soil
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Fig. 1- The sowing patterns based on a) one side with 70 cm, b) one side with 90 cm and c) two sides
A3l e O ety obS CuBlS Joee odind L ) slopb Ll
The circle pointsg( ) present the sowing place of mallow.
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Table 2- Some of chemical properties of organic fertilizer
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Table 5- Mean comparison of interaction effects of fertilizer sources and sowing pattern on yield and yield components of

mallow
8385 2l ~ 5 ol g glas )l J5 Sl > Slos S 590am 3,50s 54 3,Slos .
L b ol ) A . R . h . Culd
Fertilizer Sowing pattern Plant height Dry flower%/leld (kg.ha Biological yield (t.ha Seedyield (t.ha .
sources wing p (cm) ) D) b Harvest index
(%)
70) @b S,
( oo 5l 120.88d" 3360.11d 4533.65 ¢ 727.88 ¢ 15.68 de
Pl ad
One side (70 cm)
Y 90) @b S,
Manure o 5l 144.23b 3568.69 ¢ 5631.15b 928.40 b 16.33d
(o
One side (90 cm)
45)19 9 158.18 a 407117 a 6101.03 a 1069.40 a 17.43d
Two sides
70) @b S,
( oo 5l 117.07 e 241256 g 3529.44 ¢ 459.99 d 13.08e
Pl ad
One side (70 cm)
CawgraS 90) 4 b s
Compost ( o 5l 130.83 ¢ 2597.98 f 2766.73 i 387.69 e 14.10 de
Pl ad
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70) @b S,
( oo 5l 104.77 g 3853.97b 6126.86 a 1062.11a 17.38d
Pl ad
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olosis 358 90) o
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Pl ad
One side (90 cm)
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70) @b S,
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(o
One side (70 cm)
sals 90) @b S,
Control o 5l 84.95i 1095.85 j 1339.63 fg 287.40 f 21.38b
(o
One side (90 cm)
b 5 97.50h 1335.92i 1155.61 g 289.45 f 25.08a

Two sides

223l g o gnn DS (s suoys gy Jlasnl o 33 50 gl (slive S e By o B (s (slacSile g o 3
*Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using

Duncan's Multiple

Rang Test
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Table 6- Mean comparison of interaction effects of fertilizer sources and harvest on yield and yield components of mallow

8385 &bo Coild J5 s 0 Sles

Fertilizer sources Harvest

Sojgdom 3,5es

Dry flower yield (kg.na®)  Biological yield (t.ha™)  Seed yield (t. ha')  Harvest index (%)

SoSles  Cudlag yadld

Jsl 273724 ¢ 4302.22b 670.00 ¢ 15.39d
ol 298 The first
Manure £ 4596.06 a 6541.67 a 1147.03a 1758¢
The second
Js! 2102.03 d 2463.49 d 338.8le 138le
CawgraS The first
Compost £ 3229.98 b 3922.16 ¢ 514.70 d 1320e
The second
Js! 3048.59 b 4786.64b 873.87b 1838¢
hosd 355 The first
Chemical £ 4583.81 a 6866.76 a 1103.25a 1742¢
The second
Js! 941,69 f 114377 215.19 f 2054b
Jals The first
Control £ 1638.58 ¢ 159345 ¢ 399.41 ¢ 2533a
The second

il gos laggine U (gl 2o gy Jloio s 53 S0 (ignsl (sline 1 S e By S JBla (5 (slauSilie g2 s 5
*Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using
Duncan's Multiple Rang Test
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Table 7- Mean comparison of interaction effects of sowing pattern and harvest on yield and yield components of mallow

Cils il Cwildy oils ad L slaxs

S jglon 3,5as

e oSles il asls

Sowing pattern Harvest No. of branch (m?) Biological yield (t.ha™)  Seedyield (t.ha®)  Harvestindex (%)
] Js! 15.25¢" 3308.65 ¢ 513.59 ¢ 15.27d
(ol 70) @bl & The first
One side (70 cm) £ 2317a 4591.62 b 783.92 b 18.98b
The second
. ‘-Jj‘ 11.17d 3125.22 500.64 ¢ 16.66 ¢
(ol 90) @bl S5 Thefirst
One side (90 cm) P9 2133a 4636.70 b 770.84b 17.39¢
The second
‘-Jj‘ 7.08d 3088.23 d 559.23 ¢ 19.17 a
4l 9> The first
Two sides £ 19.33b 4964.71a 886.03 a 18.78b
The second

sl gos laggine U (gl 2o s gy Jloio s 53 S0 (pgnil (sline 1 S e By S JBli (S (slauSile g2 s 5
*Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using
Duncan's Multiple Rang Test

T4 5126 158 sy i3l coge (olowd 365 o (6000 4L
S oy oS g (s A Wg ) (il AL Dlawd (gds )
5 (rtecslo 70) 4,y cudls” (ial)l (gl s 42 (e 3L
oiomed (B Jgaz) dol s gy 5 3luws 1312 5 19/2 | 4 bogs
2 S Bg by 3Ll wwusls sla il 51 ya
9= Jol Jbw 5l (1=lp 9 ) s ()l te psbos pg> Jlo
as S cuils )]l ol asls sluss o YL oS g sk

2l bz o0l Jlogg b tdige 3 (oHils bl dlaas

5 el Gill Jolite 31 5 g cudlyy 5 el bl g o8
ool 9568 blite gl Syt (sl laasls sl p cuilyy
95 I3 ime Cudio ol o cudlS il g cuily o g csls
L dlio )3 (ool 358 2,18 (6355 slaloss o 5 (3 Jga2)
dgas B) o S5 jasls Lilial 3 1y I e w3l oy i caals
CgpaS ¢ ol 355" o oS (g ygbots (4 Jga) b (il 4
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SmsSore siie &y S oy caslio 5 ol sl
odd g (yiali8l g 4ty d9ty 2ge y9 | optla
ot il L weleg , o (Tabatabaei & Shakeri, 2011)
ol sl JUs a1y Sy pdaw iol38] ¢ 5timgis sl Mol
235) Jlosine ysboar S ety S s el le)>' P> Jbo
& Jg2) 592 gl Sl J) G (302
Sid g 5 3)Shes (asls 3 15 SWiS g 45 3,Ses
Cd Sy 5 dlS Gl 538 31 ,8b cos b ine ooty JS
355 5555 <3S Gl 5 355 1 Bl 1 iopan 3 Jy2)
ol s (3 Jsiz) 2 Jbsine J5 S b,&w 2 by
cla ol plo U dwlie ) abd) 93 i) a8 5g )] oims
Sy Seid g 5 U5 2 Slee Gl 3 1y 8L iy als
CangraS o> 355) (6365 slalos 1 S5 p2 )3 (4 Jgaz) iy
bl ST s st S5 3 Shae (it ((ales 5
J5 st 5 Sles oyt 456 ygbods ] Cand 4y ad)bgs cusls
13 5,558 BOTLIT) ab gy S iyl 5 ool 365 (sl
oiahIXsels 4y cdo ol Glie (258 9 45 sanlie (lSe
oobass! (ke y> p,5ks 1095/85) jro Lo 90 48 Jas, cusls
U5 0, Sles 55 lio S 50 00 cien (B Join) iy
S g Jl Sl jl G bine psbar pgd Jlo > Siid
395 Sl ey S Std 0y Sles (S g cn i
5 pSoks 4596/06) pgd cusbpX >
olae (6 Jsiz) sl ey (LS )3 55515 941/69) gl
Byuas dou ) Al 5 Sis 55 (i385 (Jahan, 2004)
Candy 5 Sejd Oluogad 2368 cpl o b 411y ol 58
SYU oy Slas dons )0 5 yips by 00 Cos SB Gl polie

coib pXaals 5 (LS

el 398 5l olie ;slie ooy llil 4 Sy cladg
g ;R oo o FilgiB g0 g oMo &5 Al e by je
haSdas pralilacoleg )3 5 oad ilisee (sbaplail (o (g jriwgid
lgi o 35 olie polic 50,05 (ojlwoly] andl .ol ord coge
e e S gla Sogll als’ oMo Cajlys 5
P Gk @ 8 Car 0 ES g odle Spae oL dgue
3903 Aol 55 (Senesi, 1989) wiw Slalllas gulis .29 apllas
e Cun s Sogl (el ogMe (I (sladgS B pao &S
it polie (20,05 3Ll Jds 4 «SB () g0 Lo

CpyieS g @ye yio y> 435 23/2 L pgd iy 3 yie lw T0
e ya d als T L Jol cusby o adybgs il 4 oliee
(T Joas) cails Lolazsl
(Poor Mousavi et al., l,\Ken 5 sgwse yo bl cpl
4 pxie (5550 Hobdy (ald 355 318 AS 05,8 5158 50 2009)
S5y bgw gy )0 OMe dlawy g (o )8 ad L dlaas yiuliél
o2ld i @ Slicoe 5 aberd & Cond | glodgS )b iae
LU, ol o il olie yolie o0 il sl 5 Jolxio
aS 1)S 513 S (Halajnia et al., 2007) Ko 5 Wiz
wlosd c3gS b dunlis o b sladsS 329350 plie yolie
yol opl &8 Wbl o da BB ol (gl s 5 Y b loj e
Al slosss 5l glie olie (20,05 sloalil s 4 wlgioo
8L andly olyen & (ol)j slaplaipg G dgu0 3 (5550 B
Aol b Sy a,b S cusls Jil)l wusls slail)] g
Sl 4 Ls b il o 1y )b e pil op yni yie le 70
L3 1312 Jolae) (ils als slawi o 268 503 (g jl s
4 (4 Jgan) As osmlie S dd )b 9> S ds ) (dg
5 w51 Ol b 5l Ayl o5 S slal 4 oo S
ol (Nerson, 2005) yowy .ai olS p3 (ls (slaasls g g
Sliws dond jd g Ad A by LialS cage oS1 il a8 cuil
S ials ]y il asli
(8395 glin o3l $13 Jodo ol bl p 15 0 el
IS5 Slis g g Sles o) e yobas cuilyy g cusls il
el Gl X 6365 mbio Jilize 5l )3 55t cos 1y Sy
@S 25 shgine J5 Sid 5 Slas g culy X (9355 gt 95 9
=il gl b auglie )5 Sy 48yl o> cuiS (glpl a8 ol olis
Caib Sy ol Sy pdaw b bxe i8] > gyin (I8 b
Sz S g e 8 35 sl o 3 (4 o)
odnlive ool 95 31,8 ot (> (@oye yio o 3276/6 Jolao)
oo conld b o)Ll 55 5t 4 jboplen (B Jgin) 22,5
(Eghball et al., 1997; Koocheki et al., 2008) ol (sladsS
ol d il Sy oS 0 adngy My Gili8l 40 (6550 il
~ Gy caslio @8 ol 5 Yleisl 4dybogd cusls iulyl (681
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Introduction

Under limited moisture conditions, various row planting arrangements have been utilized to provide
additional moisture for plant growth and development. Planting patterns had significant effects on the
availability of water in time to better match crop development.

Soil fertility is one of the most important factors in agricultural operations. Also, soil fertility greatly
contributes to yield differences for the same agronomic practices. It is well-known from numerous fertilizer
experiments that mallow yield is strongly dependent on the supply of organic matter and mineral nutrients. Cow
manure and municipal waste compost in controlling different types of debris and the reduction in fertilizer
consumption in agricultural products and mineral absorption elements improve low consumption by plants.

Mallow (Malva sylvestris) (Malvaceae) is a medicinal plant that it was used for its emollient and laxative
properties and is a popular medicine. Mallow broadly used for various inflammatory conditions (Wichtl, 2004).
Phytochemical studies of this plant revealed the presence of numerous polysaccharides, anthocyanins,
coumarins, tannins, flavones, flavonols, anthocyanidins, leucoanthocyanidines, mucilagen and essential oil
(Unver et al., 2009).

Therefore, the objectives of the current study are to evaluate the effects of planting pattern and fertilizer
treatments on growth, flower and seed yield of mallow as a medicinal plant.

Materials and methods

A field experiment was conducted as a split-plot based on a complete randomized block design with three
replications at Faculty of Agriculture, Ferdowsi University of Mashhad during two growing seasons of 2012-
2013 and 2013-2014. Fertilizer sources of cow manure (40 t.ha™), municipal waste compost (20 t.ha®), chemical
fertilizer and control (without fertilizer), three planting patterns included 70 cm apart single side row, 90 cm
apart single side row and two side rows and two harvests were the main, sub and subfactors, respectively.

After land preparation, organic fertilizers were added to the soil. Based on nutrient contents in organic
fertilizers, N, P and K for chemical fertilizers were determined by 114, 18 and 220 kg.ha™. P (as triple
superphosphate) and K (potassium sulfate) were applied just before sowing. Urea (N fertilizer) was applied as a
top dressing in three stages such as sowing, thinning and flowering stages when the crop was irrigated.

Plant height, the fresh yield of flower, the dry yield of flower, biological yield, seed yield and mucilage
content of mallow were measured.

To analyze the variance of the experimental data and drawing of diagrams, MSTAT-C and Excel software
was used. All the averages were compared according to Duncan’s multiple range test (p<0.05).

Results and discussion

The results showed that the simple and interaction effects were significant on most studied traits. The highest
dry yield of the flower was observed in the interaction of manure+ two side rows (4071.17 kg.ha) and the
lowest was for control+90 cm apart single row (1095.85 kg.ha' Y. The maX|mum and the minimum dry yield of
the flower were observed in manure in the second harvest (4596.06 kg.ha™) and for control in the first harvest
(941.69 kg.ha) treatment, respectively. The highest biological yield and seed yield were obtained in two side
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rows $4731.01 and 813.60 kg.ha™) and the lowest was for 90 cm apart single row (with 3880.96 and 635.74
kg.ha™), respectively. Manure affected mucilage percent significantly, (12.06%) and the lowest was for chemical
fertilizer (9.32%).

Conclusion

Manure increased nutrient uptake by plants, improving plant hormone-like activity, increase soil water
holding capacity, and generally improve the growth and yield of medicinal plant. It can be concluded that two
side rows and cow manure could be considered as a suitable treatment for improving quantity and quality yield
of this medicinal plant.
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