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Introduction

Guar (Cyamopsis tetragonoloba L.) is an annual plant that tolerates salinity and drought from the legume
family, which can be used as an alternative product in low-water plains. Considering the characteristics of the
guar, such as having the ability to fix nitrogen biologically and a relatively deep root system, high adaptability to
drought and poor soils, high competitive power and favourable morphology, it seems that placing it in
intercropping, cultivation, can increase the efficiency of the final yield of intercropping crops. Utilizing the
intercropping system for plants is an effective measure to improve soil fertility, increase the absorption of
nutrients and improve the efficiency of water consumption, and it is considered one of the most important
scientific methods to help maintain the stability and balance of the living system of soil. Therefore, this research
was carried out with the aim of comparing different patterns of intercropping cultivation of guar next to the
roselle (Hibiscus sabdariffa L.) with its pure cultivation at different levels of nitrogen fertilizer in the field of
Toos Planting Manager Company in Taybad city, located in Polband plain.

Materials and Methods

The experiment was performed as a split plot in the form of a randomized complete block design with two
factors and in three replications. The first factor included eight ratios of mixed crops, which were implemented
as follows: sole cultivation of guar, one row of guar + one row of roselle, two row of guar + one row of roselle,
three row of guar + one row of roselle, one row of guar + two row of roselle, one row of guar + three row of
roselle, two row of guar + three row of roselle and three row of guar + two row of roselle. The second factor
included nitrogen fertilizer, based on the recommendation of the soil laboratory, at three levels: without giving
nitrogen fertilizer (zero kg per hectare) and 50 and 100 percent of the guar's requirement for nitrogen, one half at
the time of planting and the other at the time of pod formation.
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Results and Discussion

The results indicated a significant superiority of sole cultivation of guar treatment in 100 percent of guar's
requirement for nitrogen fertilizer in terms of the number of pods per plant and the length of the roots.
Nevertheless, in attributes of weight of one hundred seeds and pod length, a significant superiority changed in
favour of the treatment of three rows of guar + one row of roselle under conditions of 100 percent of guar's
requirement for nitrogen fertilizer. In attributes of shoot dry weight and seed yield, the two treatments of sole
cultivation of guar and three rows of guar + one row of roselle, under the condition of providing 100 percent of
the nitrogen fertilizer requirement, have a significant advantage and were placed in a statistical group. The study
of roselle traits showed that, except for the three-row guar + one-row roselle treatment, all treatment levels of the
intercropping arrangement showed the highest sepal dry weight under conditions of 100% fertilizer requirement.
However, the results of the land equivalent ratio (LER) trait showed that the only treatment where LER was
above one, is the treatment of one row of guar + three rows of roselle, under the condition of providing 50% of
the N fertilizer requirement.

Conclusion
Based on the results of this research, the only treatment whose intercropping was justifiable is the treatment
of one row of guar + three rows of roselle, under the condition of providing 50% of the N fertilizer requirement.
Therefore, it seems that this intercropping combination is recommended for farmers who like this type of
planting system. Doing intercropping for species with different phenology can increase the productivity of
agricultural lands while creating biodiversity and guaranteeing production.
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arrangement (1)
il sl 14 0.549 0.566 0.0007 0.0009 74.7
Error (a)
Ois > 2 575" 176 513" 573" 10479
N fertilizer (N)
097 ”T ) :\‘ﬁ"‘ s 14 237" 8.47™ 0.259 ** 0194*  531*
X
o ules
32 0.530 0.143 0.001 0.003 395
Error (b)
it s - 151 1.37 0.50 111 2.10
CV (%)

o> S e 53 o pime s
**: significant in 1% level
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Table 3- Mean comparisons of interaction of intercropping and nitrogen fertilizer on shoot dry weight of guar (g.plant™)

bglseo cuis

0395 355
Nitrogen fertilizer

039 Bypan pas
Non-nitrogen
fertilizer

Intercropping arrangement

8395 3o > 00
50% of fertilizer
requirement

(355 3l oy Vo e
100% of fertilizer
requirement

s LAl s 5.0
Sole cultivation of guar
Sl S ) S+ IS casS )

b 386
One row of guar + one row of roselle
b cusS Gy K+ leS cuiS @y 9

oy 38.8
Two row of guar + one row of roselle
b cuis @) SO+ oS s ) A

oy 51.7
Three row of guar + one row of
roselle
sl S Gy g3+ HIeS cutS @y S
Sy 37.1
One row of guar + two row of roselle
Gl cuiS () dw + IS cuiS Gy S
P 36.7
One row of guar + three row of roselle
Ui sl CudS Gy dw S CulS () g
Two row of guar + three row of 38.7
roselle
Uiy sl CudS () g3+ HleS S iy dw
Three row of guar + two row of 514
roselle

57.7 60.5

49.6 534

48.5 52.6

55.5 59.7

38.2 40.5

38.6 46.7

51.7 54.2

54.5 55.0

LSD0.05=1.21

= oy sl cusls lacid, sl byl ) oS bl s )
oS digge ol ol G iy (555 IS cillS sk,
rogMe Canl 005 g5 oS 3 gy )3 B sl zalS 5 s 5
2 0395 395 e Gl L (3iod (nl Sloabl 4 25 b
S mize yobods gy > BME lawi gl S Calises polaws
LY e5a 5pis 48 losls i cldlls 5,8 Ly Lol
3 205 e LS ety o sl 5 039 g Sl I
(Sarmad Nia & Koocheki, il $5 o Judg IS 50w Liul3dl
03e 155 5 595 i sly el S &5 Lbel 5l 5 2013)
Ll 4y 398 Sy )3 1) ey 5 (S 0pdd wb Suis
Bg0ds 5,0)5 &S w0 ka5 4 11 ((Salvagiotti et al., 2008)
i ader 5l oy Slas glial Gal38l ) Sl oo (95 (S 5
5 ol b Syt dioly e 1 L3l 50 ,1sS olS &gy 3 BME

3 st ke Gl b dogle oS il (slajlass 5
SIine ysbd g )3 BMUE ol (9355 jli o3 Ve 4 Hho
b 55 ol pelly cmipen (F J3i2) b il
55 A G (55 Gy <l Sl dlass & (g lowd gslaws
oEalS (29 JoB jsbas IS g 53 SIS Sl el g5
5 0351 Yk 05l ol Sl (S 55 aShl & sy b 28 iy
d9axal (gady cos sy odlgls ol lalS 1 el olals
o 4 Sl 4o colie Uy g (Majnoon Hosseini, 2015) siws
Sarmad) 1S’ o 4w |y 05 4 iy dsly op 55 oSy
39 el by lals 45 54 3e4 1 (Nia & Koocheki, 2013

— 4l Yool Ll sl Jlays5 5 (logas cuanl j Lidanzl ol

wlagil)] » )l bds o) Giy sl Gas s 5l
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A 0 A ol i3l NN 5 Canwl diansly ity (5905
iy ) by d9se 4o )3 WS o0 9y (plrerd 355 Yol o
sk oS 5 ).u_w}d L)w‘)_‘)‘ L)] LR U.:I.\_C )_a.oL& uA>

(Arshadi et al., o,Sen 5 c13,l .((Khoshouei et al., 2022
3956 ddy) L 90 yuolic enld aS aialy lobl 2021)
Jsbo Gldl 5 (Sgaysn Sl slogl 5 a5 (559,55 Logas
yolis Qi 390 )3 Slgi o0 990 (nl § Sl e 2550 Ay,
S Ayn a5 4 bl e 3956 len slmpli] i 4 i
Sy > SME Mg 5 g (Jors e paie geald Gl o
J=B 395 Glie (Ral331 9 915 392y (eniiine LLS) IS
e 0390 9l (pleed 395 38 525k 1 olS ot
23)5 o0 leS gy yd M dlass il 38l

—)» b (Ghorabaei Toghrekan et al., 2022) -, S
s d 3) o5t 355 s 55 3,Shos slia) ol
V0 g yimo o 93 3) yiud g (LS )3 p)SghS Vev 9 Fe Y
4)-».0&1-»)?’ 9\‘:& AR l..é_.{.)) 4.1-.01.‘94_.»»).) ()L&h » F)§9LS
395 ,Sa 45 p Sl Ve 28 L) digy p3 OME Slawd oy i
o) abols )3 jind 395 LS )3 £S5 LS VO 5 (o590

Oh&ed g oy gotlans Kod adsd > 03,8 edalie e ile
3 BMLE sl )b e i3l (Mostafavi Rad et al., 2016)
5;)LS" (wy» b (Arachis hypogaea L.) uejpbl jo 1) &g
GBS LS )3 255k Ve Gliseds ol cul sl W59 5i5 255
a0l sl ey a5y 0 B e Mg &Sty oS3 4 008

oL @y Aby lp &5 (03950 pogada) ole yole onlyd

55 531 53 SUE s 1 (5 i 255 5 bbie S like 51 sSilen cumglla — Jgo
Table 4- Mean comparisons of interaction of intercropping and nitrogen fertilizer on no. of pods per plant of guar

039 35
bgle caiS Nitrogen fertilizer
Intercroond 0395 B pae pas 6355 3l w03 0 355 3 oy Vo e
pping arrangement
Non-nitrogen 50% of fertilizer 100% of fertilizer
fertilizer requirement requirement
) Al s 30.1 328 34.5
Sole cultivation of guar
Sl S Gy Sy IS S G,
by 217 27.9 30.0
One row of guar + one row of roselle
Gl S ) G+ HleS ST iy 9
by 222 27.7 30.2
Two row of guar + one row of roselle
b S Gy S+ oS S ad) dw
o 293 318 335
Three row of guar + one row of
roselle
sl cuis’ ) 90+ Hle8 culS Cady S
by 215 218 23.0
One row of guar + two row of roselle
b cuis @) dw + IS cuis @y SO
by 211 22.1 26.6
One row of guar + three row of roselle
O Sl CulS ) d IS S i) 9
Two row of guar + three row of 22.0 30.0 30.8
roselle
ooy sl culS (@) g3+ oS cuiS () dw
Three row of guar + two row of 294 30.2 318
roselle

LSD 0.05=10.194
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Sl Cd)y dw Gl IS Gy Sy S g ) sl )
9 DAY (lied cud 5) (s 395 Bpae pis Lulyd )3 (A5
Ciyd) dow CulS oS 93 (65 (B Jgia) Cudls dg2g (320 O/AF
2oy Be g \er el bl 53 5 (sl cndy S it S
cols, als 5l il Wl o BMe 45 aild slawy a5l g065 5L
)95 e S99 598 e 2 (005 b 9 1S ) lUsS Om
sl LS 1 (sl 95 it (eald 5 1S (Rdgrel S
N5 oty ) ol slassly pieo 445 9 )15 b Sl
Slasy hol3 8l ay e Culpdyd oS Wbl bglows culS g9 90 oy

ol 0 (5loss oS 5 93 ol o My &b

UL Hu dala wlaad
g bydsee cts” Jolite 3l a8 oy (Lt il )ly 43 gl
L b pxe doyd S o )3 18 Ve > il dlaw yy y5e 10
MY pS5le L BME )3 il slawd oy s oS (g ysbods (Y Jgis)
6395 L Ao pd Voe el bl 53 JlsS Al Sl
+leS oy dw S Hlow dw o opl jl G S samlie
S a8 g Vor el bl 3 by (sl cind) S i
L 6295 5l 2oy 0 ool Loyl )3 )15 alls S 5 (o8
S (o yieS 08,8 )13 gdm 4y 0 BME Al AN 1 Sbe
90 oS + Hla S ady S S lad 93 o j BMe jd &l

3165 IS 15 ild dlaad g (59 5 395 g bagldro CulS” Jiliie 51 (il dulio -0 Jgun
Table 5- Mean comparisons of interaction of intercropping and nitrogen fertilizer on no. of seeds per pods of guar

095 395
Nitrogen fertilizer

bl oS N
Intercropping arrangement Qi9re Span @I
Non-nitrogen

fertilizer

8395 W oy 00
50% of fertilizer
requirement

8355 3wy Voo
100% of fertilizer
requirement

NS LAl s 736
Sole cultivation of guar '
b S Gy S+ IS s Gy, S

by 6.06

One row of guar + one row of roselle
sl cuiS Gy SO+ leS culS g0
ooy 6.06
Two row of guar + one row of roselle
sl cuis @) SO+ oS s ) dw

oy 7.06
Three row of guar + one row of
roselle
sl S Gy 90+ HlsS culS iy S
Sy 5.93
One row of guar + two row of roselle
sl culS @) dw + IS S sy S

G 5.96
One row of guar + three row of roselle
ObF sl S ) d + IS cliS Ly 9
Two row of guar + three row of 6.06
roselle
Db gl CulS ) 93+ leS S ) dw
Three row of guar + two row of 7.06
roselle

8.10 8.40

7.10 7.36

7.06 7.06

8.06 8.06

6.00 6.06

6.06 7.10

7.06 7.36

7.10 7.40

LSD 0.05=0.158




YA o leF bl calaS o ,Sdos 61321 9 0,5hos (ol 5 (5l Ke 5 539090

Ohr gl casls elaci, daw byl 5 4 bl cuiS j) ol
Ggdlas ooltwl ialS o il g5y 5leS cuils slacad,
Sr5p R Bl ol JleS s (g il g 598 1 lsS
A G o5 (gla ) G CllS IS ) dw S e
ol 5l (U Wlgs o cily Ver y5e sk Sl IS alb S e
i el sy )3 )lsS aiay osjle 4l 5 Sl el K

ODSen 5 oS (g0t g5 by (it Dl g ]
5l o o sladllas > (Momen-Keykha et al., 2018)
S oo S a3 1) lS Gl (15, RL8T L JlsS Lol cuiS
B0 + g5 o yd B+ (0, 50kE] o )3 YO + )18 ao > VO bgle
ol yots 4y ¢y13,50L8] 2o )d VO + )53 0o )3 YO g )1,50k8] wo )y
039 <5 608 )5S gl sl J18 byl 550 o] (IS s
AL S b duglin )3 bglses cuiS glacuns 1 s &l 5
032 3,Slos elizl o inte S b g (IS poboas g sty
ORIl ) ol GRS LBl oAb g (g &5 ladls 3929 4
25 4y . (Khoshouei et al., 2022) c sl salgs als 5 Slas
slodjgl, b by (arass (o s b onl® 45 sy e
JLos ) Lacdde puss) Jb jo sbaaly Cumwdy (g jtimgid
Wl 012 e S SIS Ver e Ll G oo oyl g 4l
(Ghorabaei Toghrekan et al., ;,LSen 5 LS ib L ,e
B35S s 4 5 S 3Shas il gl oyt (o 2022)
) b g (S 53 p)SGkS Vew g Fe Ve aw dw 3) ()9t
g YO e sy alold aw 3 (S )3 2 S ol VO 5 o v 9
Jloss 33 2 )5 AV Glisear 1y &y Jlie (59 o pides eyt sl £+
295 L8 53 )5 LS VO g ()9, 395 1S 53 p)SolS Ve
5 5y Ane 0T esnbie o Blo Fo sy Alols 3 jind
&9y g ploduww o (Abdzad Gohari et al., 2011) ;Ko
(S ) il a0 (Sepideh Dam & Ramroudi, 2015)
bl pass Al Jlie i 5 (Saejeble Al Ve g il
35 3 oy 508 G5 oyt 95 ol il
Ui {Sepideh Dam & Ramroudi, 2015) (5350, 5 paodum

B4 2 4S5 G54 29 (a5 398 ) lie WelS ysbosy il
P eSS YV 4y jio 5l e 395 Bpae Gialil b o
oal38l oy S YA S| Gty a0 YV 5l s puS &l i 59 LS

cél

Olli8l 55 M 3 ails a5 lade Liuljel b s s
+ 198 Gidy 95 ciS aile olalew 53 Ll (0 Jas) 5,8 Iy
SO S + a8 Cany dw cutS 5 by gle ) S S
OF9FS 8295 jlo Mo Ve g 00 maw 93 G (55 sl 3,
S5 bl dgg BME > wild dlaay Yl 5l gyl e S
)bl 45l addllas 4> 35 (Khoshouei et al., 2022) o, Sen
3y Sdas glial g 3y Slas 1 (970 355 9 50 ALj CawgeS
JriS Cod i « e > db olaad &S 0505 5155w plols
b oo Jolge b cov 168 g 039 wejplly olS K
(Arshadietal., )LSan 5 ooyl () K adss )3 0,5 o
2 LS Gla Sy 5l (52 45 $3905 ol (IS > 55 2008)
I e Jlse il o a8 5 48,8 )5 S Ol oy05
XS oo

alaer 059
sl Ver (jg 2 039 g belse cutS lajles Llie ]
Voo Gy o Y Joia) A8 e 8o yd S w3 1S
P oS Gl ) G S IS ) dw cuiS la > b
A odalde p)S Y Sk b (6058 5L Moy Ve u,.ab byl
3L dopd Vee el Lyl o 168 el et low ol 5 e
Joi2) €85 )5 (gam a5y 3 )8 PN ails Ve 9 b esdsS
+lsS caydy SO criS 4 bayo o il Voo 59 op keSS (P
VIA) O3ari 365 Bpae pas lulpd )3 (55 by ) dus S
el L g e S Galisen clajlogs 53 (5 J5i3) 392 (o5
sobod &> Vev (59 9355 Sl dopd Vev i 5l gk ylade
3 —ialy classly & obul 1L Jads) cdb il yls dne

Lgids o0 PRt Lmﬁ).g u.,)u_ioﬁ Jaw}; wlS W?’CL’ o)Sw
Ly olals »1iJ (Sarmad Nia & Koocheki, 2013)
5 sl Gla y suwgd <ly e 358 Ol ezmed (35400l
log Coanl j| (hbozb ol dly loasly 45 o Jlisey
b g She Syl y8 BB el pie g cunl )6
¢ hbgEl (gt Jaily ials alawlga Sl e ( idgl
aily Callaol 43355 yol pl g 00,8 dnlge muie Cudgizmo b1y olS
Vlaznl (3aios ol o 2l audly olyen 4 1y baydy yiile oS

-l )3 S sbds g9y G55 sl clds iy glulale
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Table 6- Mean comparisons of interaction of intercropping and nitrogen fertilizer on 100 seeds weight of guar (g)

039 35
Dalseo CuiS Nitrogen fertilizer
Intercropping arrangement 3o Span pas S35 sl oy 0 $395 Sl o3 Yo
Non-nitrogen 50% of fertilizer 100% of fertilizer
fertilizer requirement requirement
) ol s 5.46 5.97 6.16
Sole cultivation of guar
Gl S ) S+ IS cuiS @) S
by 3.97 5.06 5.46
One row of guar + one row of roselle
Gl S @y S+ HleS ST i), 90
by 4.06 4.90 5.16
Two row of guar + one row of roselle
b S Gy S+ oS culS ad) dw
o 5.16 5.97 6.33
Three row of guar + one row of
roselle
sl S Gy g+ IS cutS sy S
by 3.86 3.97 4.26
One row of guar + two row of roselle
b cuiS @) dw + I8 cuis @y SO
b 3.76 3.97 4.76
One row of guar + three row of roselle
Uiy gl CudS sy dw + leS cudS Cady 90
Two row of guar + three row of 3.97 5.16 5.36
roselle
Oyl CudS (g + HleS cuiST () dw
Three row of guar + two row of 4.96 5.26 5.40
roselle

LSD 0.05=10.091

S 165 d) S ClS lod dw )3 0 &l 5 Sles oy ka8
Sl d) dw CulS IS Gy S CulS (B sl sy S
2 55 Gl ad) 93 CulS F leS i) 93 CulS g (D5
Oos (Y Jgiz) 4205 dasMe (595 395 S pae pas bl
=y 3 (Momen-Keykha et al., 2018) 4, Ko 4 S
Oty 45 1508 ()35 by Sl Ly IS bl s |
9 10,08l ao )3 YO + 165 2o )d VO Laylys )3 165 4ily 5 Shas
(o=l pogde Al Jols (159508 355 LS 53 Sl Ve 3 )18
Oil38l 5 g S8 U gyt 48 ey a5 4 oz
Verdn yho Sl 598 Bpae Al L 5 andly jleS Al 3 Slae
4o 01 ba s St oole Sl gy (i50 (6295 3l (el o>

dily g Slac
3,S0os p y5ei g balswe cuiS blate Sl as ol olis pls
2l s Slas oy b &S gysbds ¥ Jado) dd Jly xe HleS &l
SO CadS + g 5 )y dw cuiS g ,leS allb S Hle 40
2 oaalio (6395 L5 o> Vo v el bl 3 b5 (sl s,
2 S YOb g YOV 4 i gy I8 aily 5,Slee jlod 93 pl 0 g
oAl eS8 loss los 93 nl Sl e (Y J9i2) Sy @pe i
balpd )3 (57 sl sy S CudS IS ) dw S g 1S
VYT 5 VEY 5l ash 5y Slos b i pas (6355 5L o ps 00 oyels
il (glaylas ) 485 )58 (gim 45) > @pesie 3 )5
(Y Jsis) cdl olisl oyl me jolody aily 5,Slee (4365



YAY o leF bl calaS o ,Sdos 61321 9 0,5has ol 5 oyl 5o 5 539090

5 ALl e sbraibly U 3uios ol gubs ciomen 2l i3
oels a8 Wl oL 8 (Mirza Shahi et al., 2017) ), Ko
il dne Gl cage ©)3 5l )90 (k0 395 Moyd Ve

D9 guned 13,5 ] 5,Slas g 5,Sles

9 S oy ol ol 0a b ba b S slajlass 5o 4l
Phaseolus ) 5w Lo (s, (Lack et al., 2015) ), e
S i ;LS 3 p S LS A By ae a5 0y L vulgaris)
il 5ySloe wlS IS Sid 00l o5y o a3l 60l 355 xuio
oLS (il 32 1) g Oliee 9 Cudldyy pad LS« Sglm 3 Slos

Ho5 Al 5,5dos 1 59 395 g balue CuiS ol 51 (1Sl dus o -V Joas
Table 7- Mean comparisons of interaction of intercropping and nitrogen fertilizer on seed yield of guar (g.m%)

039 355
Nitrogen fertilizer

Dalses cuiS —
Intercropping arrangement I "_9"“ i
Non-nitrogen

fertilizer

8395 W oy 00
50% of fertilizer
requirement

355 i a0y Voo
100% of fertilizer
requirement

S Al cuss 315
Sole cultivation of guar
b S Gy S+ IS s Gy, S
Sy 248
One row of guar + one row of roselle
b S Gy S+ leS S @y 9
b 264
Two row of guar + one row of roselle
sl cuis @) SO+ oS s ) dw

oF 311
Three row of guar + one row of
roselle
Gl cusS Gy 9o+ IeS cusS (s, S

b 261
One row of guar + two row of roselle
Gl S Gy dw + IS cuss Gy K

Sy 255
One row of guar + three row of roselle
Ui sl CudS () dw + S CulS () g
Two row of guar + three row of 254
roselle
G sl a8 iy, 93 4 S S i e
Three row of guar + two row of 309
roselle

342 357

296 320

295 316

333 355

264 265

265 286

312 325

314 323

LSD 0.05=10.4

FlgS a3y o S g 5 sl cd) S cutS IS )
395 51 Ll LS 2l e n i 05 Sl cd) A CuiS
& ol 2 9 1) )5 (glel 095 o )3 (S g 00l i
35 ALY 5 APY AN AEE AYY iy Ul 405 3l olags
byl cuiS (5)log slocaS 5 53 &5 a0 Hla5 4 (A Jgi2)
oAl CiS lg S hud) S LS B sl sladig &S Soj

o sl sla S
L) dald slass

2 oS sl bl ool jg g bele cuis il
S o gl S Ggbds (A Jgin) 1 ) g Sy S s
sle ) SO clS + IS ) S clS (g gl el
90 S b )F sl pd)y 9> S8 H S ) S S (b
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39S 5y)lS S wdl s s 4o 50 (Moosavi et al., 2020)
ORIl ol e gl ) 5 slo (23e8 LS Jaudly (5950
PSS o iy o e (5355 355 ke Gl 5 31
S ine pbodnr i 55 Sl (Sl el dlas liSe

D)5 g il

392 slaplasl S G5
Sl lsp laplul S i 1 (s 5 byl i
dw 45 gygbdy A Jgan) A5 ) dme o )d K s > 5
S S S oy S iy sl IS S o
cle iy dw casS + loS Cindy 93 cuiS g by sl i,
0938 i it By )3 o, VAV g Yoo VAL iy by
09,5 S 3 g odb yoluaidl dg 5 an |y Llsa slaplul s
u”)—’dl—>=°—’3)®w5+)]9§w>)m s)LouJ).)).u
et ol 3 alen (cloplil S8 59 45 (o ysbay s sanlie

(3 Jgia) 392 592 )3 )5 WY

4 Hle S ccis lacad, ol il dbglswe cuis la il
sls sladsy o Ll adls ol ials caw sy S 5l i
295 9 Led al3 8l ad (515 LS| e )3 0900 (55
29 oy sla olS jd Llj asls sl il cuw Silg5 oo laie
(059 39S Jlde iulil b yises [(Yazdan Panah, 2016)
S SI¥S ) g el Jalil gyl e ysbas bl 4503 slus
el buly 53 4815 45 & (595 355 Bpae pas by 3
O 4SSy 515 4 (Ve J9aa) Sy (59 395 o> Ve
2 Ll 8l ol Ay plgs 5 Jgyi (2lie pais ceald oljee
OFar e Rl g adly g2y (ot L3I 55 slo &g
e (159540 591 (aliend 395 3,18 B )b 5l olS ey B
AU g Lo, S e i sl o bl L sl )8l
o latend 4y Cepw 9 Sy gdaw Gl 5oy
(Khoshouei et al., 2022; Goldani et al., L35 i dszb
Gl L i sl sladiy 5 Ly asLa slass zol58l 2016)
O 5 (S5wge oy oo Jlai 4y (ilale ¢()]9 55 395 olie

(395 355 3 bske CuiS bl Cod 5 5l 355008 (s151 53Kt (Slatyo eiba) il ly 42325 A Jgan
Table 8- ANOVA (mean of squares) for yield and yield components of roselle under conditions intercropping and nitrogen

fertilizer
* e 1 é‘“‘ - = -
JUVE Ly Y103 &3l as s Ll a5l lod bpldil s (39 S pwls oS (59
SYOAY/ df 2 Shoot dry weight Sepal dry weight
No. of fertile branches
ol 2 0.514 53.2 0.194
Replication
attund 7.0 664 ™ 561"
Intercropping arrangement (1)
cill gl 14 0.625 42.4 0.553
Error (a)
0397 35 2 338™ 9616 772*
N fertilizer (N)
0o ”T X :’l"“’ i 14 0.625 1 195 0.504
X
e ok 32 0.319 13.7 0.150
Error (b)
Sl ; 7.28 1.92 3.73
CV (%)

B Gxe s 9 do)d S o jd I pixe cud ey NS g
** and ns: significant in 1% level and non-significant, respectively
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Table 9- Mean comparisons of intercropping on no. of fertile branch and shoot dry weight of roselle

bgloes Cuis g 4 Ll A LG dlaes 2o Well s (59
Intercropping arrangement No. of fertile branches per plant Shoot dry weight (g.plant?)
PP sl o2l i 8.22 199
Sole cultivation of roselle
G sl S iydy S+ IS el sy 6.44 200
One row of guar + one row of roselle
Oyl cudS dy G IS cuiS Gy g 8.11 191
Two row of guar + one row of roselle
Uiy sl cudS Candy S+ IeS S iy duw 5 66 173
Three row of guar + one row of roselle '
Oy sl cudS @y g+ S cutSt () S 8.33 193
One row of guar + two row of roselle
ObF Sl Gl L)y ds + I6S S Ly 8.01 193
One row of guar + three row of roselle
Uiy gl CudS () dw + leS cudST () 90 755 197
Two row of guar + three row of roselle
Uiy gl CulS (aydy 90+ ,leS cuiS (@) dw 777 194
Three row of guar + two row of roselle
LSD 0.05=1.52 LSD 0.05=12.5

0P Sl (lgp plNT WS (59 9 g2 y3 Llj ASLE S 2 (59 5% 395 1 eSle Al -V ¢ Jgaa
Table 10- Mean comparisons of nitrogen fertilizer on no. of fertile branch and shoot dry weight of roselle

Oiays 355 G o Ll a3l olaas Slon el Sis 54
Nitrogen fertilizer No. of fertile branch in plant  Shoot dry weight (g.plant?)
Cis Srae pis 6.46 172
Non-nitrogen fertilizer
35 g 2oy 00 7.83 193
50% of fertilizer requirement
@255l o Ve 9.00 212
100% of fertilizer requirement
LSD 0.05=0.941 LSD 0.05 = 6.16

sl I35 by G (sl o e e
Slaplisl St (59 )9yt 355 e GLIBIL roxen
P 5550 ppS WY g cdl (Rll ) ine jsba 3 (2len
bulyd ) 459 53 ppS VIV d ()59, 395 B pie Lailpd
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Table 11- Mean comparisons of interaction of intercropping and nitrogen fertilizer on sepal dry weight of roselle (g.plant!)

039 35
Dalseo CuiS Nitrogen fertilizer
Intercropping arrangement OFare Span pas S35 sl oy 0 $395 Sl o3 Yo
Non-nitrogen 50% of fertilizer 100% of fertilizer
fertilizer requirement requirement
) oAl i 9.13 11.1 12.8
Sole cultivation of guar

P sl S iy S I S ) S 8.60 11.1 12.6

One row of guar + one row of roselle

P Sl Sl ) S I S ) 52 9.03 10.7 126
Two row of guar + one row of roselle

e “ . ] & o o 1
D7 sl S8 ) S E IS S i, e 7.76 8.93 9.76
Three row of guar + one row of roselle

P Sl Sl 2y 92 ¥ S iy 8.53 10.4 1256

One row of guar + two row of roselle

e “ & . l & . o .
7 sl Sl i, S S i) S 9.46 12.2 128
One row of guar + three row of roselle

7 Sl S 2y o S S ) 52 8.96 11.2 126
Two row of guar + three row of roselle

PP Sl S ) 3 IS Sl ) 8.43 111 12.4

Three row of guar + two row of roselle

LSD 0.05 = 0.645

Sy e cpl b g 392 (6355l dop> Vor el bl 3 b5
a3 Slas g 2lgp slaplil s (g (S p St (59 ) &S
€55 5L o3 Ve e als bl 3 )ls8 palls et e b
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O (3005 (Sl o @l (s ol 0397 udlS” ] s
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Table 12- Land equivalent ratio (LER) in treatments of intercropping of guar and roselle

039 355
bl cuiS Nitrogen fertilizer
Intercropping arrangement 039 Spae e $395 jl woy3 00 $395 jl woy3 e
Non-nitrogen 50% of fertilizer 100% of fertilizer
fertilizer requirement requirement
Sl cutS ) KIS S iy S
by 0.867 0.935 0.942
One row of guar + one row of roselle
b cuis () SO+ leS S (ady 90
by 0.888 0.897 0.917
Two row of guar + one row of roselle
sl cuS ) Ko+ oS S i) dw
oy 0.952 0.930 0.935
Three row of guar + one row of
roselle
sl cuiS () g3+ HleS cudS Gy S
S 0.901 0.882 0.903
One row of guar + two row of roselle
Sl S Gy dw + S culS Gy S
by 0.982 1.02 0.950
One row of guar + three row of roselle
Uiy gl CudS () dw + leS cutST () 90
Two row of guar + three row of 0.914 0.970 0.956
roselle
Uiy sl S ydy g+ HleS S (i) dw
Three row of guar + two row of 0.959 0.951 0.931
roselle
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