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Background and objectives: Intercropping as a new green revolution can
prepare the way for sustainable production by increasing resource use
efficiency. In agroecosystems sustainable management, application of
biofertilizers especially mycorrhiza as a supplement or alternative for
chemical fertilizers is very important. Accordingly, a study was conducted
to evaluate the effects of application of Rhizophagus intraradices and
chemical fertilizers on yield and yield components of safflower (Carthamus
tinctorius L.) and chickpea (Cicer arietinum L.) under intercropping
systems.

Materials and Methods: A field experiment was carried out as factorial
based on randomized complete blocks design (RCBD) with 20 treatments
and three replications at the Faculty of Agriculture, University of Maragheh
in 2019. The first factor including different planting patterns (P,: safflower
sole cropping, P,: chickpea sole cropping, Ps: cropping of a row of
safflower+ a row of chickpeas, P4: cropping of three row of safflower+ two
row of chickpeas, Ps: cropping of four row of safflower+ two row of
chickpea) and the second factor including different fertilizer sources (Fi:
control, F,: application of arbuscular mycorrhizal fungus (Rhizophagus
intraradices), F3: recommended chemical fertilizer and F,;: 50% chemical
fertilizers + mycorrhiza fungus (AM).

Results: The results showed that the highest seed yield of safflower (1906.6
Kg ha™) and chickpea (765 Kg ha™) were observed in monoculture with
application of 50% chemical fertilizer+ mycorrhizal fungus. Furthermore,
the highest of safflower oil content (28.51%) and vield (508.71 Kg ha™)
were obtained in planting pattern of 4:2 and monoculture with application of
50% chemical fertilizer+ mycorrhizal fungus, respectively. Although, seed
yield of safflower and chickpea in monocultures decreased in compared with
intercropping, but the land equivalent ratio (LER) in the all planting patterns
was higher than one. So that the highest (1.89) LER was observed in
planting pattern of 1:1 integrated with 50% chemical fertilizer+ mycorrhizal
fungus.

Conclusion: Based on the land equivalent ratio, system productivity and
intercropping monetary indices intercropping pattern of 1 row chickpea+ 1
row safflower with application of 50% chemical fertilizers+ mycorrhiza
fungus not only leading to agricultural ecosystems diversity and sustainable




productivity, but also effective in enhancing economic income and land use
efficiency. As a result, application of biofertilizer in intercropping can
reduce the detrimental implications of chemical fertilizers on the
environment.
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Table 1- Physical and chemical properties of the soil used in the site of experiment (depth 0-30 cm).
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Figure 1- Monthly total rainfall and mean temperature in 2018 during the experiment in comparison with
the 10-year (2008-2018) average values.
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Table 4- Mean comparison interaction of cropping pattern and different fertilizer treatments on some evaluated
properties safflower.

(ij) als 58 05

;,.J,Skg}i” 35S

(o 5la) a5 s »Cu;)\ (o 3) Cils 5 ol

Planting pattern Fertilizer Plant height(cm) 1000- grain weight (g) Harvest index(%)
F1 43.68%+1.89 30.40%1.20 29.32°9+0.62
c1 F2 47.49"+2.03 38.10%+1.47 29.79%°+0.77
F3 58.55%+1.20 37.71%+1.45 30.57%°+0.68
F4 66.67°%+1 45 39.68"+1.30 31.85°+0.38
F1 45.179+1.73 20.319+1.24 28.84°%+0. 55
c2 F2 56.22°"+1.86 34.66%+1.37 28.91°%%+0.34
F3 62.10°%+1.88 40.35%+1.37 29.34°°+0.19
F4 70.33%°+1.20 38.25%+1.45 30.49%+0. 9
F1 46.29%1.73 31.30+1.39 28.12°%+0.12
c3 F2 61.13%+1.66 37.22%+1.76 29.76%°+0.27
F3 59.35%+1.15 44.10%+1.51 27.89%°+0.65
F4 62.90°+1.45 45.70°+1.86 28.40°%°+0.48
F1 47.16M+1.85 31.56f9+1.17 27.48°+0.45
ca F2 64.33b%+1.67 42.73%°+1.29 28.33%+1 02
F3 74.35°+1.98 43.78%°+1 53 28.82b°%°+0.47
F4 72.11%+1.76 46.19°+1.76 30.23%+1.45
LSD (5%) 7.97 4.25 1.65

Ch 5 (%) 550 sy 55 5 K8 sy aw byl w25 03 (1) 55 Ciony K 5 K8 i) S bglses 025 C2 K8 s s Cl
558 003300 adls G me FA 5 lanz s S F3 45, Kb G)L'é s, F2 685,08 s FL(6:Y) 5556 Ciosy 3 5 KIS Cisy g bl S

3 ol e gl Ay o Jlez| CE»A)Q LSD ;,\fﬂu.dblﬁ ed S zie Gy s S e b Kle Ot A 53 15,50k E)B+ b
C1: Monoculture of safflower, C2: 1 row intercropping of chickpea + 1 safflower (1:1), C3: 2 row chickpea+ 3 row
safflower (3:2), C4: 2 row chickpea+ 4 row safflower (4:2). F1: control, F2: application of Arbuscular mycorrhizal
fungus, F3: recommended chemical fertilizer and F4: 50% chemical fertilizers + mycorrhiza fungus (AM). Means in
each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.

2555 b5l 3,5 Dlio (F 5355 sk 5 S 68 fline 1 S0l dmlis -0 gt
Table 5- Mean comparison interaction of cropping pattern and different fertilizer treatments on some evaluated
properties chickpea.

i8S (o Bl)ad 32 plis )| S s O s S s (¢.,5) wls 4o 035
Planting Fertilizer Plant height Number of pods per Number of nodule 100- grain weight
pattern (cm) Plant (9)
F1 22.65%+1.50 16.94°°+1.02 16.31g+0.94 37.14°+1.15
c1 F2 26.40°+1.39 17.32%°+1.73 18.65fg+1.19 40.91%+1.27
F3 26.86°°+1.24 17.81%+1.15 17.98gf+1.15 42%°+0,95
F4 26.96°+1.53 18.35%1.33 22.65de+1.23 42.43%°+1 38
F1 26°+1.66 16.87°°+1.08 21.98de+0.99 39.83%+1.53
c2 F2 26.45%+1.44 17.29%°+1.32 28.31abc+0.77 41.33"+1 .18
F3 26.82"°+1.73 17.523+1 .44 21.98de+1.25 42.59%°+1 37
F4 27.55%°+1.49 17.89%+0.97 24.98bcd+0.91 43.38°+1.63
F1 26.90°°+1.76 15.32°¢1.39 20.31ef+0.84 41.53"°+1.23
c3 F2 27°°+1.65 16.92°°+1.01 27.31abc+1.08 41.74%°+1.00
F3 30.86%1.57 17.19%°+1.36 22.66dex0.75 42.15%°+1 21
F4 28.72"°+1.62 17.47%°+1.21 30.31a+0.67 42.84%+1.04
F1 27.10°°+1.65 14.13%1.27 22.31de+1.20 41.65,.+1.58
ca F2 27.35"°+1.15 16.69"°+1.85 30.65a+0.83 41.95%°+1.13
F3 29.32%+1.73 17.15%°+1.39 24.31cd+0.80 42.51%+1.40
F4 28.84%°+1.26 16.40%°+1.15 28.65ab+0.96 42.73%+1.04
LSD (5%) 2.71 1.15 4.28 1.63

Ch 5 (M) 550 sy 53 5 SN sy aw bgloe 28 1C3 (1) 555 sy K5 K8 sy K bslos S C2 0 allr s :Cl
355 4e,3 50 Al S e 4 et 355 F3 dosle @5 s F2os SO pe FL.(6) 500 sy 55 5 &;g 3, sl byl ol

M (s pan S Aoy gy Jlezd e 53 LSD O3l il ki S 2t g ol 6 ol xSile Ot 52 5 155 S0k [ARRPL
C1: Monoculture of chickpea, C2: 1 row intercropping of chickpea + 1 safflower (1:1), C3: 2 row chickpea+ 3 row
safflower (3:2), C4: 2 row chickpea+ 4 row safflower (4:2). F1: control, F2: application of Arbuscular mycorrhizal

fungus, F3: recommended chemical fertilizer and F4: 50% chemical fertilizers + mycorrhiza fungus (AM). Means in
each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.

k3
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Table 6- Mean comparison of effect of different fertilizer treatments on biological yield, number of seed per head and
number of branches in safflower.

S oo o slaarli slaws g5 Gk sl O 5o f}g)l"ﬂ S 0 Shes
&35S slala T .
Fertilizer treatments Number of Number of seed per Biclogical yield
branches head (Kg ha™)
e ple c b b
Control 4.84"+0.24 15.50°+0.28 4991.25°+121.46
Iy sSole » 6
" ’“’: i’ 5.42°°+0.21 15.55°+0.35 5695.45%+79.98
ycorrhiza fungus
Lo 3
o = g rfl _ 6.90%+0.31 16.49°+0.30 5775.15%102.15
emical fertilizers
‘j‘i)};‘i[“ +&La.:..lr 5)5
fertilizer
LSD (5%) 1.02 0.88 275.85

EP TS| APV RGP PR Wop o Jlaz| cla.ﬂ); LSD Q}AJ bl iz S e g gl S s Kle O s o
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD
Test.
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Table 7- Mean comparison of effect of different planting patterns on biological yield, number of seed per head and
number of branches in safflower.

_ O o pf}l,; ) S5 2 Shes
oS S 5 laastls sl 53055 b sl
i S o ST 02 Gk ol Biological yield
Planting pattern Number of branches Number of seed per head (Kg ha')
MC K )8l 6.47%+0.36 17.18%+0.35 5936.75*+89.55
1:1 6.21%+0.32 16.37%°+0.38 5565.34°+152.38
32 5.61%+0.21 15.56°+0.35 5523.68°+129.42
42 4.85°+0.24 15.62°+0.30 5394.86°+148.63
LSD (5%) 1.02 0.88 275.85

ey v+ X s = ¢ 3¢50 3y 1+ (KO 3y dw o SO I +3 5 s f s CnS s pa REAR R
235 55+ SIS sy Hler 5058 sy 93+ S8 Cisy 4 (SIS Ly S e e sy S el S G e £ 5 1Y 0 MC
FY\RY 6J|:JMQJWM):@JL&>|C]4«):LSD Q}Aﬂwlﬁlﬂgm S jia by Lgb!:a\.(&u&:fj\:»g};ﬂﬁﬁ 35

Monoculture of Safflower, 1 row intercropping of chickpea + 1 Safflower, 2 row chickpea+ 3 row Safflower, and 2
row chickpea+ 4 row Safflower. Means in each column followed by similar letter(s) are not significantly different at

5% probability level using LSD Test.

S35 3 (B 5 S5 g s Shes p (5355 it sl les S 5Kl e lis A Jgut
Table 8- Mean comparison of effect of different fertilizer treatments on biological yield and branch in chickpea.

@55 laslas A shels sl QS 53 0 S5k8) S5 s 2, 8es
Fertilizer treatments Number of branches (Kg ha™)Biological yield
—ree 5.28°40.25 2374.73°+94.17
Control
Iy Sele =6
TR 5.42°+0.24 2669.93°+42.77
Mycorrhiza fungus
Lad
ot 25 5.74%+0.22 2754.65%+47.75

Chemical fertilizers
o5l + olend 58

Myecorrhiza fungus+ Chemical fertilizers
LSD (5%) 0.34 1337
M (5l e sl Ao 3 gy il e 53 LSD O3l ool cdizen S j2ie Gg i ghls 8 e Sl Oyt o o
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.

5. 94%+0.17 2812.15°+38.55
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Table 9- Mean comparison of effect of different planting patterns on number of branches, biological yield and harvest
index in chickpea.

S S £ sl sl ()L:fwﬁpfjijS)&j)lﬁ:f(Lw (Ao 3) Codls 5 el
Planting pattern Number of branch Biological yield(Kg.ha™) Harvest index (%)
3555 palls 5.98%0.30 2765.43%+49.27 26.92°+0.54

1:1 5.69%+0.22 2604.58"+123.34 25.49%+0.67

32 5.52"°+0.21 2579.56"+101.16 23.97°°40.40

4:2 5.29°+0.25 2559.23°+33.44 22.92°+0.42
LSD (5%) 0.34 133.7 2.45

2O ol DslE Aoy 2y Jlaz=| Cla.ﬂ): LSD o050 bl iz S rie Gy gl S Lla o Kl O a0
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD Test.

Glro, S slins (Ll oS LML bylos ciS
CiS a Cond BL bgse 25 03 asms i)
Gl (e ((TV) sl el 518 O il
Sse 5 Sy balke ciS 55 (Y1) 0K
oS Ole 2 F0S 5 (S oRe S Haped Ulse
St o5 sy S byl LS Gl LS S

.(Y‘Y)Huigwbn\.guail;'-g;js)é)ﬁuq:)
(Y Jsor) ol el i 53 SHE 5 Gb slkes
5 oaiS Cidue gl Sl Gl aS el OF 51 S
Sla e SIS a0 Gk sl oS 5
2355 2 5 S e (S Ll s S
g 5 Gab Bl 1 5t AL s pae S
35S A3 00 adls 5 LS o (WVY) ST
ol oS il Gl 1,80l B 4 plesd
(U J5A) B o 355 L 5l
OVN) K8 & 5o Gb slias o 5 i pioman
Sl gme Sl S A Jol= O el i8S s
Sl s sy So+ SIS sy SN L
(¥ Jsda) bl s ool esdle ((V Jsa)
L s sy s OGN sl a8 sl QLS
Solosd S 5 5355 5 )8 (oS il sla SN
DS S a8 s ls 5 s 8
0r + Lalls ciS (o SN s a5 5o O sl
S Jeol 15,0k B+ sl 255 Ao

sy sl $s S a s do cnl Ol on 50S

"

S gl jobs b 5 cogb) i Lo cnl

o 5 Sl Ll OLSGl 5 A sl
ShAS e @l 555 L pems s sas SL
O Sl e S S Sl w ax g b Bk
22 G b 3 sSle 2B L il 5l ald
Ao 5 K03 yolis ol e 3 i 53,5
Lao, S 055 53l 2 (S 5 ot cOAd 50 oS
slacis (ol edle (VL TY) Adl o S s
OLalS ain) w358 gl 505 gl S
el aS WS o md 5 SVske 5 5l duwﬂ
e ol 253 A Gbdshe ol e
534S AS o Jeted s S 358 o)l
F0) 555 0,8 slal 5y oo LS e Zaled
5 L ks 5 sls 0L Olikes sy 53
s 550,80y s sl Jrall Cel 1y, SOl
el 4 il opl a5 s S (Lens culinaris L.)
sedle (M)l esls o 5 Sbe 5 5 5o ole
Laas S plo S8 o Vs i aS ol o]
Sl G S e B b D) s
S5 e G 0T Ssle 5 S
Olyee ssloms olS a5 O3l 513 o mes 53 5 U598
Cdled ol 3 5 edd S 5 05550 3 s SV
ok S a5l S a5 alys 53 S psmsis
5 S Jlsd o, 8 sliss il sl el 5 el
2 S ol A > 1) 53,8 o a5 S



3 p0ilgs allaue ¢ L Slis aess [ ...g Rhizophagus intraradices g, 5,8 31

roelS e (s ol 03 ped al 3 L oS
o Sl o s D554 o et e 5 ey
s SKhae Slyrl 5 3 Shat ks S e 3o
OLLSan 5 Shrw o s ol 53 35,5 s
s s Gl b S s (TA)
2 G e Wk 5 SN s Ses 2 et
3 3 35S A Jled I G s Ll 5 6

OV) L35 )5S lass
A g 5 adils slas g c.<.a,\f Gk o &ls slass
A Y dslr) uilols wmd @ a5 LS
blize 35 b slas S (oS Cilise sla S
5SS b s alb sl S LS o S
SRS o 5 s S s ame 3550 g 5 dils dlaas
Al cis S s ;iajlf (02 /V) Gb s &ls
G)LB+ L PN S V- 7¢1 L YU g
3l L me ol & el s 15, 50
OiJJVS il eSS olea s lagd 58
S as pde las 4 ea (7)) Gb s &l sl
iy s+ SO s, Sl S S s S
el pedle (Y JS2) 35 b e s 5
CiS 65U 3 (YYIV) 3558 a5 g 55 asls sl
sl S 45 Job slesd 355 5,05 L Lals
T+ plbedosS 2l s L (ol e
S il iS58 Oles o 1Sl
CiS s S a e (10/3) 5555 6 3 4l sl
355 G s O 355 s, g3+ SIS s e
o b ab s s sl (F JSLE) ss s s
Lacils sl 4o S o (ol 5 (ALS sl e
e Sl L 65 e Sl P oS L 5
o=l a8 s ey adls Sl s )5 enss
5, Sdes 3 Comse Ll e cdas il
Jee L byl 28 s S0 s ol ol 58

Shess LaasdS (5,L0 OF alaml gy 5y 04

W

Sy Gl 558 5 58 Oak s sy 3+ S8
sl 5l b g dse S le_Ajiﬂ 4300 )
Loy e paensn by o sl S 05 il
ol el b ast nuly ady Bl s s
LolS am copllas a3l 0,8 o I3 2l
e 2ALS L oS s b sl S shies s
03 slias alS 4 a5 S A sl
el 155l 258 s (FA) 550 o0 s €55
Ol Ol olS s iy Sula 5 S
T OblS & e LSl 55 e s
JLasl 5 (F4) osls («L?L}\ G ot o 533 0SS
Rl e La S e (5 s slpe S
Al el 5 e O SCES a5 5 ol
2 fe Jolse Sl S 038 sy s S b |
3 B e amilr 5 Adl e olS Jds S S
Iy Jee 0,28 1,5 oS sl s 055
Bl d 53 el e b eS8 )8
(osl J= e LSL"U-{ 4 e sl ('5 Just L
ol s (V) Ll e 2alS 6 55 OV sl
o L sk B LS 3 gl 35S 58
GO A5 e 53 Al e oS LS 555 055
(Omamat LSl adly gliea SE O 5 5D o
bt 355 Dl b 2l Jled &5l 85 e
Canl Sl Lal el (gl e oslis JlS
3ot Sl bt glasS S0l b Gl
22 ml b s 3o e Lyl 0
s 5,08 a8 el jasile b lash Sl (6 ke
S Sl e pland 5 A 35S
S s s M8 osba 85 50 Gb sl alexr
T il G as e S g s ban (V) ol ey
el o5 oo 53 alaed 355 5 1505500
O35, il S 5 &y St 5 AS Gk

s S (il s Gl e Dl ol 2y s



(EXAIN D)Lo.n.:} do 0,90 “;ﬁl))‘ ulhl; ..\.3,’94

Lacsdle au OF JUml 5 ey 2l (80 )
ol Gk 5 O St A5 5 e O sl
G O 5 ol GBI s el e s
5B s s sl alS oy b s b IS
DSas 5 e (1) b e Sl as b
S SUs i (6 gime bl dizdls LBl (Ye)E)
A Sl 5 dsa S 55 0SS U i
S ot e 55 g i ol
Sye ;5 e selans wh;;)\;ﬁﬁ;ﬂ)mtﬁ
S T 3 g pd 4 SR s B gl
(S Habas (88) 55,8 e dls slas 5 slal O
G)LB edls 5, LS 4S5 S bl o Ol o
g 5 S el pled 58 5 15,500
a3 5 olS hagyeysn Jsb il s
e OF 5 40 o o oS s 536 pelae 2153
Colg 0o s e Als OAS ey dsb 5l
a4 b e Ul Al & (6 5 Gy (6t s 0l 50

338 g s Shas glirl sl OF Jli
(7 5 Y dolir) Gebsls s s idls i 05
S il sl Sl 1 aS el ol SOL
O3 2258 b eis 81 hlie 15 s S 5008
S s gm0 &l Ao O3y 5 KIS Lls e
52 SO (o, S EVY) Sl e O35 o 5 S
3p sy g3+ SIS sy Ll wis S
T+ et 35S Aoy 00 2l 58 L
ls s 055 Ol (p FeS S Jol 15, S0
S oS 585 sl s gl S s s
35S G pan Oals 355 nd) S+ SIS s,
058 p oo el esde (8 Jsds) Al edalis
S s, S S (81 555 s o
355 Aoy 00 2l 5 S L 5 o5 sy K

s Gl 1 5SGle 2B+ plad

A

Sl S s Lol sl aslge Al Ll
e el sl 5 s s A Slea
S5 5 sl Ll e S o dd 5 (65
3> &ls sluss § o Culg g g ey Al el
S S o pmmmen (8)) Ll SRl Wy e
Lty gl b 5o bl S led Ol all
o o Laasls sliss asen s sl o058 iy,
5 0Ll alaly cpl 53 (8Y) 555 o 5 he 3l S
5 1S bylse i8S il 53 (Y0)4) Jejem
S s s o Wb slas L S SIS s
CiS 5l S e Gl sme ssba IS Ll cliS
Gl S s s slas rals Laol sy byl
J=o 4 gt g cd B LAl w0 ]) byl oS
Chale 3 g mamen (EY) Wsls Cod (31U 4l
S eid 63 Ol Rl ol o sl jind
Loy 58103 i o3 ol e 5 (b 5 0
5055 Olyr Sl age S 5 &S 034 Ladls
O3 )l 5y e i olg ys &S ol Al US,
eossale o3 oplpl (1)) 555 i slass
I Sl dile plaensilSe b 5l L5
B ¥ VP I RUPI G T IE
Rl s Ad S s S ol el S
S 55,5 256 b jen SLLS 55 plie ols
Llg e 5035 Fye oS Rl abm el
Mo am S Gt (gl sy Sl
g 03wl sl Bl o e Cule 53 5 e
I Gk Sl e bt 558 5 )8 (V8) 552
S5 3y Sl 8l 5 ool slad sk Slass
35 &ls sl ;fajlf Gk s &l slass s sl
GlassS 2l L s (88) 23,8 e 550 G
S mly i e 53 0555 el esush b
LasS s a8 555 0 Soly el L5 O @ olS 5

LS e g (5 e Ol Dodke 5 Ll o S s



3 p0ilgs allaue ¢ L Slis aess [ ...g Rhizophagus intraradices g, 5,8 31

LSD value= ¥.) 7
60 a
50 cde
40
30
20
10

Gb o als slaws

Number of seed per head

0

= o
(9]

B Control WAMF =CF m&50% CF+AMF

S+ S8 s, K alls i IS0 KIS Gl s wls sl e (9355 e 5 S (6,8 flime S0l alis - IS
O S a8 S Bl (shls sl 5 iy g+ SIS sy e Y e iy g+ SIS iy e MY 0 s,
At ey Jle s 53 LSD gl el (5513 one
Figure 2- Means comparison of interaction effect cropping pattern and different fertilizer resources number of seed
per head safflower. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2: Planting

pattern of 3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of chickpea.
The means having least one common letter are not significant differences at 5% probability level using LSD Test.
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Figure 3- Means comparison of interaction effect cropping pattern and different fertilizer resources number of seed
per plant of chickpea. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2:

Planting pattern of 3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of
chickpea. The means having least one common letter are not significant differences at 5% probability level using

LSD Test.
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Figure 4- Means comparison of interaction effect cropping pattern and different fertilizer resources of seed yield
safflower. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2: Planting pattern of

3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of chickpea. The means
having least one common letter are not significant differences at 5% probability level using LSD Test.
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Figure 5- Means comparison of interaction effect cropping pattern and different fertilizer resources of seed yield
chickpea. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2: Planting pattern of

3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of chickpea. The means
having least one common letter are not significant differences at 5% probability level using LSD Test.
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Figure 6- Means comparison of interaction effect cropping pattern and different fertilizer resources of oil percent
safflower. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2: Planting pattern of
3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of chickpea. The means
having least one common letter are not significant differences at 5% probability level using LSD Test.
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Figure 7- Means comparison of interaction effect cropping pattern and different fertilizer resources of oil yield
safflower. SC: Sole cropping, 1:1: Planting pattern of 1 row of safflower + 1 row of chickpea, 3:2: Planting pattern of

3 row of safflower + 2 row of chickpea, 4:2: Planting pattern of 4 row of safflower + 2 row of chickpea The means
having least one common letter are not significant differences at 5% probability level using LSD Test.
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Table 10- Values of LER, ATER and CR indices at experimental treatments.

TP o Salp s Galp s AR gl e Sl ced il 2
Planting (o o 3555 o S s 5 S KK 355
pattern LER. LER; LERt ATER CRs CR,

F1 0.77 0.79 1.56 1.30 1.02 0.98
c1 F2 0.90 0.94 1.84 1.54 1.05 0.95
F3 0.90 0.92 1.82 1.52 1.02 0.98
F4 0.92 0.97 1.89 1.58 1.04 0.96
F1 0.66 0.85 151 1.29 0.86 1.17
c2 F2 0.86 0.93 1.78 1.50 0.72 1.39
F3 0.86 0.88 1.74 1.46 0.68 1.46
F4 0.88 0.85 1.72 1.43 0.65 1.55
F1 0.77 0.76 1.53 1.27 0.50 1.98
c3 F2 0.77 0.90 1.67 141 0.60 1.68
F3 0.81 0.86 1.66 1.39 0.54 1.84
F4 0.76 0.91 1.66 1.41 0.62 1.62
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C1: 1 row intercropping of chickpea + 1 safflower (1:1), C2: 2 row chickpea + 3 row safflower (3:2), C3: 2 row
chickpea + 4 row safflower (4:2). F1: control, F2: application of arbuscular mycorrhizal fungus, F3: recommended
chemical fertilizer and F4: 50% chemical fertilizers + mycorrhiza fungus (AM).
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Table 12- Values of economics evaluation indices of intercropping at experimental treatments.

25 58 35 e Ss0 s aRL b S Jlo 5 ol
Planting pattern Fertilizer SPI MAI
F1 1121.89 8740975.64
c1 F2 1353.87 13532059.74
F3 1368.5 13690560.16
F4 1444.92 15308831.42
F1 1086.01 8035132.24
2 F2 1313.61 12663721.91
F3 1310.11 12403986.11
F4 1318.98 12420968.03
F1 1099.44 8242817.24
c3 F2 1230.16 10863447.25
F3 1251.26 11112957.75
F4 1272.58 11515117.46
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C1: 1 row intercropping of chickpea+ 1 safflower (1:1), C2: 2 row chickpea+ 3 row safflower (3:2), C3: 2 row
chickpea+ 4 row safflower (4:2). F1: control, F2: application of arbuscular mycorrhizal fungus, F3: recommended
chemical fertilizer and F4: 50% chemical fertilizers + mycorrhiza fungus (AM).
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