Journal of Agroecology
Vol. 6, No. 2, Summer 2014, p. 229-237

s e b
LA GiAy

SH9LS (ol pgr 4y il
TYATEY .o ATAY bl ¥ oo & il

ﬂg@,Jlaegﬂjﬁawpﬁw6u,§11,uﬁvs|;;u&g3,|

(Lallemantia royleana Benth.)

¢ . Yo . Yo #\ .
WAV 3l 5 b

WYYy e sb

LXVCCS

JLw » iubejl (Lallemantia royleana Benth.) oSl )b ol a8 g (oS Sluogad s 1S1pg oI 15U oy jolaiods
)y aw b Bolas JolS slacSl LB o 501 & yguo &y cdguiio wgdyd olSKuisly (6550liS” 0uSilsly  Slaisd dejie 0 YWA-AY el
o dw > S Lo gy g qipe yio 0 Wig A Yo S mlaw dw > cudlS ilise laeSl jl B3 @ )le Liolojl slaygS el 3 |yl
3 Slos il 5o oy (ool L5 s 6l alos 3] (o Slio o 043 5550l Slio w558 5 s S iy 5 552
Slapsls &3 ol @ls a5 PDlowge 3,Slas 5 py55 )55 s Phasge lie Jols (S oo g cuitlyyy adls 5 il 5 Shos Sujglse
$hasge 35 Slas 32 4y S Sliso 1 859 135 5505 (PS+1+8) udld (5 o gine B> 3o 555 5 4 ol (ol (o Sl i il
9 oS Sl Glie cpyidin Jb ol b cudl (gl e 156 lio plo oSl olS g eli5)] Jo 4 55 cutS ilisee agSl 390 o dne
A 05155 5> 5Dl 5 iy 3,Shae (i o o 5 ublS’ 5550 5 1,5 bl S5 0 ety ol (sl 5 s b & (S
~o 55 o8 am3 o L W g 2 o515 5 CblS (6 o gtne 3B pae ol Cndey (Sl 5 (552 S (55 L elyo oye e 2 s,
A8l LS sl dngi g RNl e S Shg 5 (So onl & 1l oS gt |y acee Ll Sl

OmidBeigi, ) 55 Lm‘-j 0350 dlgo CiiaS g CueS g
calis g colate slacy pio 5 25 slaplaips > (1995
&S Gl (8900 (5 y0) Jpaze cuaS g CoueS onad yisli8l Jolse
dy50 5 adls 5)Slos & sletwd i Slg o olS £o5 4 diaan
il 5 (Koocheki et al., 1997) 5,5 1, 8 alas Mo 590 < las
ool (LS (YL 3 Sles 4 obiwd sl oY (slabys i
Slgo adgi jolaie dy (gaudyed il | oolawl Cas Callas oyl
Beheshti et al., ) cowl o] o)L a3V 1 (o5iwgid
S|, (Latmahalleh et al., 2011) Cewl yupo ypoj pdaw A5l
s F5e al) 9 gy D) ((BLS Cumex 19)0 CuB) p Sy
4S Cuwl O] Ly he canlio (6)l8alold I CBun (pl by il
Biyabani, ) 3¢5 (pols Cgdlas cuaS b 3,Slas yiShis Jgas

Phsge )5 1956 ,Skes 155" o039

EV R

e ilg b @loo pre L 5 Cpmer laljdl 4 a2 L

o 455 )3 SIS 5> Mg 4l dse s & s> als
Ago ool frizmed 5 (5ilug)ld @lio bwgs Sl sbag)ls
b el iligy g iyl o olie mlio ooy el 055
iS5 dlai I Gl s ol gely B0 g dag 45 ol
El-Gendy et al., ) 1ib jl0)95 p pold Cundl | CBpne g Ao
ol s yn S35 sl b L Lolul 4 151 6,350 slse (2001
S o )l e Jelge b Cos 50k sobo 4 el s Jg
291> ol ge3 9 48 ) Sy (e Jelgs o (5 5ba,

0.8l csly; 09,5 «(655d5519 ST sy (638> (gommiily 5 Sl a4 Y ¥ o)
Spudio (owgd 3 ol (g 5y5liS

O@}’“)"’ olKisils ‘d))sm 6uSisly @L_cl: 09; @ -¥

(Email: akooch@um.ac.ir 2 oo oA 95 — )


www.SID.ir

IWAY Lol oF ojlos of ol (65,9l bl pgs 4y pio Yy.

S GlngSI 1 oy Bt b ialag] el 13 03l e oS o
Ll 53 s (a9l olS (aS'y (o8 3 )Sdas 5 055 3 o515

sy, 9 2190

Sl aeyz0 3 W) el Jlw o piulejl ool
S iegsS Ve p3 & Bly cdpiio qwgd B ol (659l euSuiils
VB Ldlin e 5 By O YA ol Jgb) e 33
P 58t Gyao a4 by pdaw 1 e AAD glas,l g Jlads Y5O
50y el Ll S5 s by dolas JolS (clacS sl I3
ygaiedy A5 loul woye yio VO XVB slel > islejl (clacs S
10 e 4 S5 5 S e e 51 LS5 (5,5l
sbaypSlh ad ad)S ) Lo )3 CullS ©)g0 4 Aol e S
a3 oSl (gl olS cuslS’ cilies (slaeSTy 5l @le il
Taw dw )3 CuiS Sy g @ye po > g Ar Ve S o
Sldes 5l 8 asg p)> (55 g (b (55 sty 5 o2
5 b 03] p 2 gas Swnd 93 7143390 (ej 53 Ll S
4 ooy (6915 358 i 3l .ad pldl pulaws dlo olSiwd b s
o3litl ol (cluiss slajls el jobaio 4,k 5 5 Ve Hlise
mdoye il aS dg (Jleds luld e 0395 3l alatil 350 iy A
iy g 59> 5o5 aw ) S 35 s pglaer b sl
CtS) (b S tn o ¥ e b st Uy )
s 55 3 (ol T+ iy Al L o slas,s 5
OBS a p Ggie (w20 Oy gams o S 31 i)
yatod s A opg S oS i | oy 5 05 plosl ST
slaco,lol o (Sl Pl g SB s Sis ) culos
09 L o)l ol slaazals izl jl e g sy ka2 4l
a0l (el ey 1085 plonil Ay b (LL G g, caie
oSy (3,5 S5 i 3,90 slagSl3 Jloel sl (S0 FF aloyo
500 poo] swwd Cijao 4 jyb glacale g A5 pbol cunn b
203,55 ookl iSed] plas ol odle gus 3l islejl Jobo 5
L3l g gLis)) (o pSojluil pslaie 4 45 Jad (LY
0 DAL adlsys pasla 5 i 3,Slas wSoflgm 3,5k sl
31 odel Cawndy jods s cudbld p (lanils 1 (33,3 a5 L)
Pleaga doys oz | i (slaadls Al sl o o

15 cuslio by pdaw dnly g3 Wg B 2je5 51.(2008
el Gl ol Sl el D500 olbled (2LS (b 9
i (SisSe  Salis e & Baes Jparme p LS oS5
Jgmaze by ey oS (pl 4 dogi bl Ad s U (65
O8I el jtugis 50 edlatwl 5o (i (3, 5l b
Ozuniduji ) 39 oo 3 Slas ialj3l & poxie (gindygs LIl >
LiSor o caTislas y simgi j) ol zls (et al., 2007
Calendula L.) ,Lgsaiven 59, (Berimavandi et al., 2011)
s gy S5 St jo g w51y w5l a8 ol L (officinalis
2 ol jlade o |5 Sid gige sl aali olasy ig o 5
Aea Yo il w81y Gl L oS 6yobdy s o gine S p )5 V0
ol gl Gials sad ;S5 lajasli ded xyo o )0 &g
Anly 53 bl sy Slos g Sjolan 3y Sos o ity o5 Jbb >
A5 Jolb @y i ) &5 Fe (o515 )5 e

5 ool aLS (Lallemantia royleana Benth.) 55U
sl Misge § Luilil ol & 0391 lslins o3l 51 ALy
Bblie @by w) wyp b opiie | gloas (Zarghani, 1989)
—asy Lallemantia s sle,d o5 ail glo (obg Jloss
= )8 ool 550 (e Vo I JS JLo Yoo e BYeet) 355
oS 2l ol el bl by 3 ey ol el 45
Roohi Nogh, 2011) ol 65U oS syl daydy ol 51 SO
Valamoti, ) Ss-o¥ly (, K> 8, L 5l (Jones, 2005 ;| | & «
o 53 3oyt ymas ) oass cdly slayly 45 5,5 3,55 (2010
ailaio ol 4 bwilidl g ol 5l g aisls byl Wiie sy
Olos s 08 pluil (gl sy Bk cplply sl 0dd o &l
g n Jlosd jLidd esloysls dilate agy oSl olS o S
clalie )3 mwy sodlitul o (c5Munge 4ild il o liaS
2938 SO laie d piman g 0l Sloyd Llaal b 65UsS
S (e B odlil 3)90 3y (sl Sindyh 53 0AS pab o>
(Malavya & Dutt, 1941)

2 oy b jleas (Jal &g« jeim olS cpl STl |
5351 Sl s 53 g 08Ty Cpges LS g 95 05 S )l
gl slagSl g aag b ol silodal @ygps 0 0 cutS
Syl g e ulus] (ol Slge dig) 2 Bpas pis cule,
Ol adex g lae 53 oLl (69, 0ad plonl Cliiod )50


www.SID.ir

YV gl ()0 oS (a9 o8 Slnoguas p Sl slagSIl 5 Aigy o515 53T )

.)9_3 J_w))w)_gj)@wy)‘.ﬁ.a9)'.&m)ﬁ f;}hfw);
:(Roohi Nogh, 2011)
(V) doleo

Ploses e = (j‘,Lr-Ju JAis X 4l :’.{'L«.c)

Mstat-C ,l33le 5 51 oslisl b yiolojl (slmodly wily)lg 40

Daze ey Bl wlol 50 b Sl duslie 8,5 Cjoo
W bl doyd s Jleis ] e 3 LSD

$581L (a9l obiS (AuS g (oaS Gildio yy CuddilS (g 58U i
S lisee glagSl Jlosl (uilly 4325 Joi 4 4295 L
oLS a5y glis) p (PS+/+0) ()lisime b L (gl oS
3y Slos dlily Jlia 59 ¢ oils a3l sluas o 15U Jg ccasls
L) Jo2) 295 Jlaigine cadlyy adld 5 ) 3 S «Sojglon
LSl g eLi)) cp iy sl 5 s> B9 (Jb
ol g 4l i g gl 5, Sles «Sjglsn 5 Slas ¢ l>
DA e WY (o 8l Yo /0 el 1w Sle b iy & |y cudly y
5 025 VE QLSe35 p S LS FYEIY S 5 5,5l YA -Y/Y
YYIV) aSg el cpyiiaS g 0b olaid] 345 & 1) doyn WW/5
Siedan 3y Slae (30 1V/0) (ls a3l e o )ta sl
(S )3 £S5k TYVIF) jd 5 Slos (S )3 )5 oL YOAV/Y)
Dot 33 35 (5 WWIF) sy ol 5 (8 V1Y) S l3m s
Joi2) 18 edalin 023 (5,5 ©jgo 4 cuiS jledpd bojloss
2 e o iy g gor slales pasipol s g b (Y
Pt polie @ pao lited god9e nl g Cusl 0392 0L oy
rolie 5 Ol i o9 pastaed 31 )b ()3 oS e
b alS i) Lno Sl 18l oo oS (539 2

[(Sarmadnia & Koocheki, 2003) a5 0 1,3 15t cou
2SS iwge 203 dlox I (S Clas il byl
il LY Jg2) s (6 s s 51 Dlpuge 3,Skac 5 135
sbayless 3 Hhowge 3 Slas 9 p)55 956 GHawge do)d yiSh
bgiye s Olio cpl e (pyieS 9 45 odalie o2)3 (55 cuiS
“i E090 ol (F Joaz) o9 gy 9 o S slajlog 4,

o bl 0 496 slacdalio a4 Wil > pl 4 Wlg

S il )0 (035K v SMwge Mg g ASb e yuin

4 (LSe35 p)5LS) Msge 3, Ses 5 (ailie) pr58 5556 (7))
5 Jitie ol%utloj]

SIL oS Phwgo dioy> (5pSojbisl sl alejl ol o
b oy e D9y 9 PS5 U9y ader Sl 0o Ll
S b 4 oSl $Mwwge &S oyl 4 d>g5 b (Tabrizi, 2004)
Aoy g Soilasl sl 58 slagby) Sl plaSome sl e
mogenl olSusd 13 (S Sl Lol 295 Guslio Jousgo
.(Roohi Nogh, 2011 3l J& &) ué zlysciwl )4 jMowge (5,5
Iy o&wd aloca 8 isu Sle sleass Lol & Ciysn pl &
CGad i Sy ol 1 GlasdelS o LISl s 5 azil
105l yeS Laglygw ad) o) slaghigw shls slaojlss b ile
255 ) ol sl el S s o 45 ol (20 ke
s doy )dy S 0 ylade D92 3 50 5l 255 69588 4l )1 el
o Meoge L5ah obls oo ol yid o ¥+ v 3 el VE
P IS S 3l S ige s 29 pogia sl Sl > Mals
Sloo)land 0 3)55 53 5l ey yads JMasge Al disy) oSy 31
31 by (g sl 25 0)le2d laghgw 5l g Cuns ol
s Ol (o)lide L (gyslaes 5l o byl isile 8L olSwd
S S5l gy Aiged m sl 3 oo Daoee 5 00 Lglsee
5392 SMewge 1 yle olS baydy cals yo ol 1y &Sp5b
Ol 0303 158 o By b S35 )3 osboye Hewge
Sy ol 8 ol dn > Ve slod b ol 55 sl Y cite 4y g )5
Ojgo 4y &S Pewge Jlide iged o (595 5| gy 5 031>
5 6 raSo] gy oy B &5 4y i elS 5 S sl
A dpwles $Mwge Juoyd

2 48 3Bl Shwge o3lo 59l yods Cluogas I )4 pye
Ot Cr D95 e pygie sk )3 S50 Psge ol la |
b 45y il e VO gyde dilgal (900 )di p)S o p)g8 956
U e ailginl g A8 (asuiie dlgl (49,0 Sid 5ds poe>
il el Y 5l s i o Jhaie O 5 il e Yo oo
loie 4 g 45 (6 yeSoilisl ol 90 Lol Lauwgs 0 il e
5l J& 45 Roohi Nogh, 2011) 4335 155 pyes eS8
(Tabrizi, 2004

25l (1) bl 5k 1 )1Sa o gl Phusge 3Sos
e 3Sdes dilae pl )3 48 ol S )5 Hhewge Sk e


www.SID.ir

IWAY Lol oF ojlos of ol (65,9l bl pgs 4y pio Yvyy

FAV/Y LiSa 15 oS o liS YYAY/Y (p o 5l YAIA cloySilio
9 &ye e > aSp A 1S1)5 53 2o VI g ,liSe )3 0S5l
YYAB) So59am 3 yShas o yio lw YF/A) &gy glas)l oy yiaS
0asld 5 (LS )3 )5 ok YYV/B) )y 3 Slee (S )3 £S5k
sl Jli 0 5 (ol @S LE sl aigy o ST GRIEIL (Y J5e2)
L5 Sl o iy 45 (5y9-bar 28l BB () e jeba
S MOV 520 VO :Slo b i i 4 &b Jl5a 459 9 (oSl
L5 M (pyieS g gy yhe 3 Nigr P bS] Jless 4 bguye
Fo > g A 1S1)5 53 (2 SVY) &l Yl (459 9 (343Y/F) (>
doo)d yr W oS15 S Slao oy (Y Jgaz) sl Gy @y
380y o)l 3 Jg «eblis ()l gime Sl py55 59816 g Mg
Crpde S92y ool L (1 Jgi2) 292 (P=2/+0) o gine Hewge
2958 cgmye yte )3 Ligr £ o )3 (103 VOIY) hwge oy
3pSdes 5 gye yie > adg £ Jlasd )3 (il ee AVIF) g5
P9 qpe yio pd B A los ) (S )3 £S5l VFIY) Hwge
9@y o B A o )3 pygi )9S g Phuwge o> (p yieS
DMLMMC_))A)_»A))A_}'y;' )LM)J)M».»»}::D)QA.C uJ)AAg

(¥ Josz) 235

Lul )5 5 oKL (2915 olS'3)90 5 9 (Douglas, 2002) wib e
doo) hlibl el (55 lales o aige )l pas 5
bl gty 5 s S )3 50> Slie 4l 00 Slusge
i s ol g o plonil i 05 (555 9 99 4 S
A 2 5 0l i sl Al 35 sy Job A5 e O
5 SBI] pae s 4 glatty 5 (s b9y Sp 4 M0
25l 55 o)l Gloj 53 olS & oS dadio g CulS yiumy (gAals
Sl oS amd o lis iy (59 0 caslS oS I gme il pas
45 oy o0 e g wled oot 053 4 ]y aee Laylpd Al e
4 e bl 8 Olnss 4 o 38 iy bis 4l olS )l
S o) o oo bl g 4 ks ojll sk 51 B sk
Norooz ) sl e @95 HlS drwgi g Gl sly pie (Sig
Uigy 4o a5 ola ks (poor & rezvani Moghadam, 2006
O Sloe 11 g g cildy (adls Wud culS slady 5 s
ol s S5 55 ey 59 4 e 65V

S5 (9,00 oLS (AuS g a8 Dldis 3 4G g pS) S
o 53, o oL S iy €035 s slaST
5 i 2y Sloe « S 5edan 3y Sloe (Sl adli dlasy gy las)]
039 59) = (9 «dls (p+1+0) s ine il cuiloy asla

g elis)) oy () Joan) cudlss gyl ime bl ln

$ (o8 Cluogad 1 15155 9 Cudls' (g F1 (Olaryo (0le) (il g 4325 - Jgo
Table 1- Analysis of variance of planting pattern and plant density (mean of squares) on quantitative characteristics of
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Seed yield .. 1000_-seed Number of lateral Pl_ant &35 5.0V
Harvest Biologica weight branches height df "
index yield
1.517 3289.481 87758.481 0.014 1.487 3.482 2 (R) )I’&
Replication (R)
| | ) (P) s o)
3.476™ 18774.481™  593947.148™ 0.051™ 89.255"™ 120.991 2 Planting pattern
method (P)
13.873% 103955.148"  2697856.148" 0.130™ 10.816* 33.266" 2 (D).pﬂ;
Density (D)
1.424™ 936.148™ 24306.593 ™ 0.003™ 0.261"™ 0.135™ 4 PxD
1.911 600.481 29145.731 0.0001 0.449 0.513 16 e
Error
- - - - - - 26 £
Total

e #*
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" and " are non-significant and significant at 5% probability level, respectively.
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Table 3- Analysis of variance of planting pattern and plant density (mean of squares) on qualitative characteristics of

Balangu
Mowge 3,80as 095,551 Howge jlate - (o3ljl a2y Olydi @bo
Mucilage yield  Swelling factor Mucilage content df S.0.vV
141.964 20.835 0.0001 2 (R) ’If&s
Replication (R)
ns ns ns (P) casls 0:’5)
112.900 100.076 0.0003 2 .
Planting pattern method (P)
1515.558* 2222.878"™ 0.0002 " 2 ®) f”ﬂ’g
Density(D)
84.409 * 27.914™ 0.0001 ™ 4 PxD
33.663 59.745 0.0001 16 s
Error
— — — 26 Jf
Total

oy gy Jlatl s )3 )l sime 5 (inogs i 4 5"
™ and ": are non-significant and significant at 5% probability levels, respectively.
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Table 4- Means comparison of simple and interaction effects of planting pattern on qualitative characteristics of Balangu

. . A s (%) Mg 2o )3 .
(s ,a_,a;,.l.{s) nige afﬁ” (mj‘;’%) #9755 8 Mucilage content (%0) e
Mucilage yield (kg.ha™) Swelling factor (ml) Treatment
59.88% 63.38% 14.8" Al
61.67° 63.32° 17.3% As
66.71° 69.72% 18.2% As
74.29° 51.23° 15.3% B,
6527 67.53° 17.0° B,
48.70° 82.66° 18.0° B;
66.34°¢ 44.84° 13.0° AB,
67.63° 67.26° 15.0° A/B;
51.05% 78.04 16.3* A/B;
88.23° 53.79° 16.8° ASB,
68.02° 68.30° 17.7° AB,
51.90% 82.88¢ 18.3 AB;
76.38° 55.00° 0.17° AsB,
60.18¢ 67.03° 0.18° AsB,
43.17° 87.06° 0.19° AsB;

S5 Koy g Jleas] gdaw 55 (6l gxe MBI LSD (9051 oliolp acglisie Cgys b (slapuSibio
*Means with different letters are significantly different based on Duncan’s tests at p<0.05.
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A,: row planting - A,: mixed row planting - As: flat planting and B,: 80 (plant.m™) - B,: 70 (plant.m™) - Bs: 60 (plant.m™)
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