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Introduction

Intercropping is one of the most economical and accessible methods for increasing crop production.
Intercropping increases the quantity and quality of yield by reducing intraspecific competition and supporting plants
mutually. Research on organic mulches relates to plant residues such as straw, leaves, and various types of manure.
In sustainable agriculture, mulches can improve conditions for growth and environmental stress tolerance. The use
of mulch and mixed cropping can affect environmental factors (such as temperature, humidity, water and soil
salinity, and light intensity and quality) and biological factors (such as fauna and flora inside and outside the soil
surface, pest, disease, and weed populations, and reduced intra- and inter-specific competition) at the microclimate
scale, improving quantitative and qualitative Yield. Iranian borage (Echium amoenum) is a herbaceous, perennial,
long-day plant, and stevia (Stevia rebaudiana) is a bushy, perennial plant sensitive to cold. In this regard,
intercropping stevia and Iranian borage in new regions can create opportunities for employment and profitability.

Materials and Methods
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The experiment was conducted as a two-year factorial with two factors based on a randomized complete block
design with three replications at the Agricultural Research and Education Center of Arak during the 2020-2021 and
2021-2022 growing seasons. Treatments included wheat straw mulch at three levels (no mulch - zero, furrow mulch
coverage - 3 tons per hectare, and complete furrow and ridge mulch coverage - six tons per hectare) and
intercropping ratios of stevia and Iranian borage using replacement method (100% Iranian borage, 75% lranian
borage - 25% stevia, 50% Iranian borage - 50% stevia, 25% Iranian borage -75% stevia, and 100% stevia).

Results and Discussion

The lowest weed biomass (60 g/m?) and highest volumetric moisture content in the first year (12.07) and second
year (12.7) were observed in pure Iranian borage cultivation with complete furrow and ridge mulch coverage. The
highest weed biomass (296 g/m?) and lowest volumetric moisture content in the first year (2.5) and second year
(2.03) were found in pure stevia cultivation without mulch. The highest canopy temperature in winter (3.86°C) was
obtained with furrow and ridge mulch coverage, while the lowest summer canopy temperature (32°C) was observed
in intercropping ratios of 50% stevia-50% borage, 75% borage-25% stevia, and pure Iranian borage cultivation with
complete furrow and ridge mulch coverage. The highest stevioside content in stevia (3.74) was achieved with a 75%
stevia-25% lIranian borage ratio and furrow mulch application. Analysis of Iranian borage fatty acids showed the
highest gamma-linolenic acid percentage with furrow and ridge mulch coverage, differing by 1.2% from the lowest
percentage observed without mulch. The highest unsaturated fatty acids, oleic acid (21.8%) and linoleic acid
(24.7%), were obtained in the planting ratio (25% stevia and 75% Iranian borage and pure Iranian borage
cultivation) with furrow and ridge mulch, while the lowest oleic acid (17.9%) and linoleic acid (18.8%) were found
in the ratio (25% stevia and 75% Iranian borage without mulch). The highest saturated fatty acid, palmitic acid
(10.5%), was found in the intercropping ratio (25% stevia and 75% borage) without mulch, and the highest stearic
acid (4.95%) was obtained in the ratio (75% stevia and 25% Iranian borage and pure cultivation) without mulch. The
lowest saturated fatty acid palmitic (9.92%), and the lowest stearic acid (4.05%) were obtained in the treatment
(75% stevia and 25% Iranian borage with furrow and ridge mulch). The highest dry flower weight of Iranian borage
(837 kg/ha) was obtained with the use of mulch in rows and ridges and an intercropping ratio of 50% stevia and
50% Iranian borage. The highest stevia plant height was observed in the 100% stevia and complete furrow and ridge
mulch coverage. Results showed that applying mulch in-furrow and ridge and intercropping with a higher
percentage of stevia leads to better quality in Iranian borage oil.

Conclusion
The furrow and ridge mulch coverage treatment resulted in the highest levels of measured traits in this study,
including soil volumetric moisture content, unsaturated fatty acid linoleic acid content, the highest gamma-linolenic
acid content, as well as maximum winter canopy temperature and lowest weed biomass. The planting ratio (75%
stevia - 25% borage) with furrow mulch application achieved the highest stevioside content.
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Olewsli yo dle (ldign ya) (sloa (5 yaSe Hladl

o 5168 o ol (¥ J32) ol ly 0325 51 Jools ol
S b b iz balsre cuiS 5 paiS S g0l glle palaw
b blsee cuiS los 4 bgsye (31,5 5lo 423 YY) gdlo 5 5 Lo
JS5 o p VB (508 5 o pd A= Lgiwl Jopd B slacuus
Oibgr 9 lijell S yalls s g digtul aoys Yo- L5065
bowg iy 5 g Jol8 Linbgy a5 W25 jasuine odelCawddy
L OT wlo &8 108 il o5 Jad o Lo Lials coge gl
353 4o B (YU Ljsl8 |5 aoyn &S bele S jlows
Jad el i dazl bysw o by Lials .cul cqplis
U.Y)I)> dlﬁ’rv—.’.j) i A e S LgLoJ)ﬁ.,..u’"l.g CJLO A8 S8
eyt Jlos > ibgk > .(Arora et al., 2011) 38 . Sk
VI¥ coiligSs 4y oo paS gdlo 5l oolawl &S Wl sl Cp>
Lo gy ;0 SLE glod doyd dw Lials § SB cugby oo
w Lley oyeoa @lo (Akhtar et al., 2019) 153
LIS SIS led o SB maw i @le Dbl b wilgs o
(Acharya et al., 2005)

HPLC sy csleadiiis

Y\+ g5 Jsb) UV 15353 d mm, 5 pn Cis g
sles g Flow rate= 1 ml/min oS yoxie 56 b > Ces o o yiogil
Run time=25 min 4 ¥+ °C g0

el (235 9 39 (odngy 2y s gl Jlo > LjslS S5
Sl B Ojgo Cdigmd) ole 3 9 29> Jlo 3 (LjESS
3 5 IS slacins, (Ll IS (s 5 5 Slas dpulocs
s e G b Bls s )S sl 5 1l jo &8ly cladis
sles pla 5088 )18 (60505l 5y90 )5 Loy slacad,
JeN cB b go3ly ) oalatel b e b SiS Gl jd g laime
5 o)l Slbe 13,8 (2,50l bdbgal SLES )9 )5
3 o2lisl b 5 V¥ aSed SAS 3l 5 5l oolil b il ly 4355
gl Jilas gajl (pSiles dumlio 39y 9 EXCEL Jljéle 5

259 (LSD) b5 size

308 <ile 03 gicins)
e 51 35 ol (1 Js2) by 0528 ) Jobs ol
Sr=Soilisl Chn j balore cuiS 5 paiS ilS90lS glle zslaw
4 ob 5L b pSle Gluolie (i HIo xe 5y cale 03g5Cuun
o & by (@yesio 2 p)S VF4) jym e 0395 o b
il 039y j (yyieS D gdle B yas pac g Lgiwl Ll cuis
s oS LS (alls S s 3 (cpesio ;o 5 ) 30
aS 3l Jlenl el Cwd 4 o bowgs dtdy 5 g9 JolS Liidg
OLjsl 5 sl ale g ogal a3y Jdses 50 slacile yials
P S maw Jol8 ide oemen g b glacale b cols) jo
cusS elslas > il raJ.;f L}nylf 51 eslazwl b naniy 9 S¥>
5 SLS (lad pusS (ilSe0lS gle s pas 5 Lgiwl alla
by dgag milio jl oolatwl jolaieds 5y slacale (gl (gl
Hordeum vulgare ) 5> o3 )3 .0l osis yobj 5,0 slacale

Llod s as cab ) jpo gladile (51,5 opySeS s 029
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Table 2- Analysis of variance (sum of squares) of volumetric soil moisture, the temperature under the mulch and
weed biomass under intercropping ratios and mulch levels

Sl o Egono
Sum of squares
Oyt 2ile NEBIRESE o> Cugb, The t gl ){}tdl“ q
L . etemperature under oo
S.0.vV d.f Volumetric soil moisture the mulch G a?ym,
Jsl Jis g3 Jw il s Weed biomass
First year  Second year Summer Winter
I .
’_’g’ . 2 0.012m 0.011" 0.533"™ 0.577™ 71.2"
Replication
L 4 43.1** 76.5%* 5.46* 0.800" 103**
Planting ratio
o
& 2 366** 368** 261* 61.9%* 615**
Mulch
Do X culS Cos
a‘f] e 8 10.1** 11.1%* 5.06* 0.533"™ 293**
Planting ratio x mulch
s
28 0.277 0.365 4.80 2.75 122
Error
() Slesis o p
1.14 1.26 1.96 13.1 1.32
CV (%)

* %% NS
‘

oy g 5 S Jloin ] pdaws )3 45 Gxe 5 doyd SO Jlein] o 50 Jb xe b dxe p S T
ns, ** and *: non-significant, significant at 1% probability level and significant at 5% probability level, respectively.

oiwls—8l (Solanum lycopersicum L.) 55,84 65 05 o
(Moreno et al., 2008) L. pKinsg; cuils y 9 3 Slas

S saaa Cugb,

ok Jlite j31 a8 3l (i (il )ly &g 5l Jols ol
9 12 o7 Cugh) Cdo p blie cuiS g puS (S golS e
43,5 I3 (e S 3)90 0lS 93y JolS ) b lojen Jl
Ot 480l L (F Jgaz) LapSibe luglis (Y Jgaz)
Jbess an bgye (103 W/HY) Jol Jlo p3 (s> Cagbo) (s
9992 @le dldy 9 S92 Sl Bpman g (Lijgl Al cuiS
S sl d bgje (303 VIB) (oo Cugb (lise (3508
Oty (oam ool s 4y @llo o pis g gl Ll
Obigl als cutS @ bagrpe ji pgd Jlo )3 e Cusb) Gl
Ol (7S 9 39 o didy 9 92 JolS Bpan g (403 VYY)
pis 9 byl palls S Jlo )3 (303 V/+YF) (o> Cagbs,
el Cawd 4 gdlo b yune

Glicsey 4o glle (ldigy ) Sles 5 8o sl
Ayl ine e Jad 3 @lo a5 sled 2 gle 1
=5 0 Led (i a8 0 L b, Ske Sluglis (V= Jois)
bwy iy 5 g9 JolS b b (3,8 ol a0 YIAP) &l
9 PS5 a8l 4 glaio Ll oLS (¥ Jgaon) el cuwd 0 glo
Sl e (S g lop (15 Ll 1 9 23k gy
Sy dcjio o w 4SSl ey i) Juad )3 00,5
OIS 9ol8 le by Lo )5 ety ady Juad ()b 53 Lgil
Gle S§ wile glo yiidgy 20,5 Lod Wlind corge Causlys palS
oS calojl > b puiS LISl 05 50 Lo Bl el )l
avg g pS @le 0 3 i a b SB v glod (5
led oy yiin cpioren b sdalin (LSa o o Cuta lude jo
A VYA paS wlo 105 30 culpan e S e w
4> ¥+/Y) (Medicago sativa L.)a > 4 (3,5 5l w
Basereh et al., ) aol cowd au LS 3 o5 coda (31,5 sl
CiS 39y cesl SB 13l 55 clew baglle (2015
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Table 3- Mean comparisons on weed biomass, temperature under mulch in summer and volumetric humidity
under intercropping ratios and mulch levels

o> Cugb,
e 0395 Cumy § bl b ;5 slod VOI#]Z}?[L':eSO'I
CdlS S Feall P Temperature under mulch in (%)
Planting ratio Mulch Weed biomass summer
o Lo @92 J
(g.m?) C) Js! J Second
First year year
228 pae 260 38.0 2,50 2.03
No application
L
Lyl V-7, s 2 e 197 333 9.32 9.18
100% Stevia Mu!ch on furrow
iy g s> ) gle
Mulch on furrow and 179 33.6 10.9 10.6
ridge
3,8 pas
7¥0 g gl 7 V0 No application 234 38.0 3.21 3.11
b3 Js oz 2 gle 177 333 8.78 8.92
75% Stevia Mulch on furrow
25% lranian + andy g s> gl
Borage Mulch on furrow and 162 33.6 10.3 10.6
ridge
b).g)ls f.,\.ﬁ
7+ g Lgial 7 0¢ No application 204 38.0 5.46 5.70
ol s s 2l 155 333 10.2 11.0
50% Stevia Mulch on furrow
50% Iranian + Ay g 9 gl
Borage Mulch on furrow and 133 32.3 11.1 11.3
ridge
b).g)ls f.,\.ﬁ
. 17 . . 72
ALPITRYAL No application 0 38.0 6.03 6
obiss s s 2l 97 326 11.0 117
25% Stevia Mulch on furrow
75% lranian + ady 9 s> » gl
Borage Mulch on furrow and 81 32.0 11.4 11.8
ridge
25 e 140 38.0 6.15 7.00
No application
ok S V- s p gl
. . . 12.0
100% Iranian Mulch on furrow v 326 11.3
Borage aidy g s o
Mulch on furrow and 60 32.0 12.0 12.7
ridge
(20) oisma colis o 3.4931 0.6925 0.1665  0.1911

LSD (5%)

A2l o 07 Jloinl o 55 5l dine BMS] (glyls w3l (LSD) s gime aMus] Jalis 51 5L lay] M1 a8 o uSileo
Means that differ more than the least significant difference (LSD) are significant at the 5% probability level.
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Table 4- Means comparison temperature under the mulch in winter (2022) under muich levels

Jb Ol )3 Flo 525 slod
Temperature under mulch in winter
Mulch o
G
28 pae 1.00
No application
Mulch on furrow
Mulch on furrow and ridge

(70) s gme cglas J8lus 0.524

LSD (5%)

Al o 07 Jloss] paws 53 I3 gxe 3] (gl w5l (LSD) s sime M3 JBlus 51 5YL Lol V3] oS ol SSleo
Means that differ more than the least significant difference (LSD) are significant at the 5% probability level.

PG yo Lgl_mny_w l_) c&_m;Lan Jr uT d).a.n U.:blf 9 &l .))Slor—
(Chen etal., 2015) 15,5 (gdlo y5)

L s slawsj gsals

ok Jlite j31 a8 3l (i (puib)ly 4528 5l ol @l
43,5 )1 (ime Ligil (sloy j5S5 Cdo pr bgloe iS5 lle
(6-Js>)

Ljggil lie it 5 28 pasule loKike dunli
OLjsl 1o )3 YO — L] o yd YO S G ) (o Y/VY)
e oYL pripan ol Csd oy g9 )3 e Bpae
VO- L giwl 4o )d YO CiS Cannnd 53 (o3 YIVY) A 50335
JOBR) C aigdgn) cnyide g @lle 3 Lok 9 (LIl deo)d
5 il o)y YO — Lgiwl Loy YO S Cad 3 (doyd
byl (S (dapwd 23S Jols atdy 9 g2 > @l Jidg
S Sl Loy 9SS I (lodiomy bole jgis Jidsas
YIN) A 3500l oy A/Y) e sl Jolis bgiwl 5y odes
ool (4o yd +/Y) 15558050 5 (o pd +/5) C asjadley (ao )y
e gl oL 0o | ua (Abdullateef et al., 2011)
slran o 0005 5Sla 5 b IS (g 008 (e
sl pdo (b & (GlrodiS (p

g 00l Wy Jdoa LujelE oL &S oy i jislejl puls

e GRS e o) s Sl gy b Wl e 03,58
CulS )3 48 855 oo 33,5 (> Caghy Gl 5 S o |
PSS s 8 ol ond sl @lo 3,8 pas g Lgzal Lalls
oAl g S Gl cage g (b (g (LS Jeolgd o
9 S pidgr b slajlosd ionen 98 SB 53 (oo Cagb,
sl yLujolS (sladsipy 03ymuS 0y LS )3 5 glo Lawgy anty
0l SIa Cugby bads Coge 9 0000,5 SB maw jo (gjlulasle
o= olalS 5 (Suis 4 plie (lalS (55, & tulel 55
NP 52 5 oo9SLS gl aiile Siidaas § Suts 3blie
S5 oS 5 @lo 5l oalisl (3 ploxil cleigy 5 Ldle sladisS
LY IS s 1 e oo o5 3b ol by ey S
3o 1y ol ol s § GleolisS 0590 S (gl doyd AF
Blo 2,0, ( ds} ,o (Burtetal, 2002) sly jzals s
el coiian LS )3 (510 5 )+ D gshaw )3 pulS S polS
15 SB ey JB O jlude plp VYD VYD MY Lol 8]
L olyen Sty gdlo el 3l ¢ dié>s 45 .(Jordan et al., 2010)
g aib 0y, Sloe s dn )0 (SB cugby Jlade y LilS 40l &l
2350 o > Jl ds Sdody Sltus puiS Ol e IS
o (Sdly gle 0plS a8l (Ui ol ()5 )18
S 3 YO 5 Y0 Liolidl cenge i an (il 50l o olyen
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Table 5- Analysis of variance (sum of squares) of ribodiozide A, steviozide, ribodioside C and height of stevia
plant under intercropping ratios and mulch levels

Olarpo 9000
Ol gty 2slio &3l as y Sum of squares
So.v d.f A i) 2 92 90! C 2je39m, Lyl digy g5
Ribodiozide A Steviozide Ribodioside C  Height of stevia plant
<
’ .’g’ . 2 0.007 0.00028™ 0.00024" 25.3
Replication
55 4 217 2.85™ 0.315™ 3726™
Planting ratio
L . - - -
2 11. .51 .04 7
Mulch 6 9.5 0.048 50
Lo X cudlS o . sk ok *
CJ . 8 6.39 5.07 0.286 49.1
Planting ratio x mulch
s
28 0.183 0.031 0.011 71.2
Error
(1) Sl yeeis
74 1.37 . 51
v (%) 6 3 6.30 3.5

*x %% ns
‘

oy iy 9 Sy el o )3 I gise g o> S Jloin ] pdas 50 )b pixe ld gime s i T
ns, ** and *: non-significant, significant at 1% probability level and significant at 5% probability level, respectively.

—Gile b ojyle pas &S ad 3155 (6,505 Limgl o H(al., 2017
Dracocephalum ) g b ;3 (bl 5Slas Kl oo 52 sl
Forouzin et al., ) ua> tals a0y - b1, (moldavica L.

(2011

L gl 43 g3 143

Lol dg glar)l ciw j cdlS Cus g gl Jolite il
oS Hlea 50 gl aig glasyl oy 3 YL (0 Jgds) s o ize
A8 odalio glle bawgi ddy 5 gor JolS by 9 bgiwl (alls
9 bpiwl 103 VO CulS Cosd > &g g5l (S 4 G &5
Cosly BMs) o) WY @lo B pns pas 5 4L595 duo pd YO
Sy 4 bgiol (VL 5l b axgi b &S sy e S5 & Jga2)
bas L ool o pasS (ilSgolS ale ) s yoyiwd LB
Sde Ly (slaylosd ay s biginl i 05y sl 1)y Lol pd ecugho,
K9, 85, 0o 5V islofl 5 s oal)d llo 28 5 il Lagie
g €L S 5 Ik 5 451 S slagdle 3,05 b ekl
(Manasar et al., 2022) 15 ssalie Jali )

olS A5 g 0,Ses dgm0 crge &S (ola Sy Lily (pren

9 0L2jgB oLS 3929 48 o Hlai 4y ABl 0 d2 g5 390 23,5
oLS udy S0 csl opy S Jad o SB il psis
)_AoL.c 5! )Ju9_.u9£ odla ! 90 LS by My g 04 bwl
3 48 ol ooy i clibss .ol ol bgtwl (sl 55515
3y Slos oy i ;LS jd 5 &) LalSgelS gle 5,87 byl s
4 (3= Y/VY) (Foeniculum vulgare Mill.) 4sbjl, (sl
(303 Y/AY) Lpuiliol 5 Shas cdlo 508" pte Laslyis )3 g ol wd
Lo YO U puomen (Sharifi et al., 2022) 15,8 tals oo
oablS ¢ ilS g0l S allo l eslatwl g balswe cuiS 3 )Ljol5 phuo
Loyd Liulidl as o)y Jleasl 0,3 sanlin jo slacale A,
5 oo J wlis 51 5YLs (90,00 L Ligil 5 oy joSIS
L (295> obS g9y ipgk > Ml barpe ol 03 klys
cel i claaale (5yiuS 4 b, (Mentha piperita L.) s
yolis A l5s L 5y a slacale 9 005,5 olS j0 wd)y ylee (ialS
Gity et ) was Suilwl lie il cel wolys o SB 51 Llie
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Table 6- Mean comparisons on ribodiozide A, steviozide, Ribodioside C and height of stevia plant under
intercropping ratios and mulch levels

Qg gl
S o _ A 2592599, g2 ! C jsd9my b g
L ' Ribodiozide A Steviozide  Ribodioside C  Height of
Planting ratio Mulch (%) (%) (%) stevia plant
(cm)
S s 0.749 1.84 0.162 54.0
No application
bgisl Ve o7 s el
0.495 2.25 0.281 63.3
100% Stevia Mulch on furrow
s s . 1.19 3.06 0.296 68.6
Mulch on furrow and ridge
\ J’”K"‘“ “ti i 2.72 1.87 0.343 49.0
DS TV 5 Ll V0 .
75% Stevia S rE 0.365 3.74 0.424 56.6
. Mulch on furrow
+ 25% lranian Borage ) 2o
A 9 S P E
1.22 2.2 . .
Mulch on furrow and ridge S 0-353 60.3
No ;’”K"‘; :tion 1.30 1.73 0.321 47.0
ObssB IS Zbe g Lgiul 7 0 ppj@u
50% Stevia S rE 0.428 3.44 0.506 53.6
. Mulch on furrow
+ 50% lranian Borage ) o
Ay 9 8> P E
.002 . .091 .
Mulch on furrow and ridge 0.00 335 0.09 58.3
N A’”K"" ”ti i 371 2.68 0517 31.0
Ob3s8 IS 7V 5 gl 7 YO 0app ;?uo
25% Stevia S rE 1.79 3.35 0.418 346
. Mulch on furrow
+ 75% lranian Borage ) o
Ll 9 S P E
2.24 42 . .
Mulch on furrow and ridge 3 0-559 38.0
(B7) Joosinm s S 0.1547 0.0641 0.038 3.04

LSD (5%)

A3l o 07 Jlais] gaw 55 )l ine @S] (glyls w3L (LSD) Sl e 3Mis] Jolus 51 5YL Lol G3Ms a5 la puSilio
Means that differ more than the least significant difference (LSD) are significant at the 5% probability level.

Cicer ) 35506 L paS bglowe culs )3 paiS &gy glas)] 4 s
Linum) s 4 (Brassica campestris L.) 515" (arietinum L.

(Singh etal., 2024) >4 5YL (usitatissimum L.

OLIIBUS i slass
sl Szall Gy elaigsl 1 il s 5 o Jilie il
9 ol Sl sl Sdlgid il Sga il il Syl
dlio ol (V = Jgin) 4,5 ) mine dul Slgillels

oLsS L)) cbglie i 3 Lgtal s (12 L (iizren

5 0AlB culiS )3 i)l op VL S g psboar Bl a5 Lt
Ol 2o > YO g Lgiwl o pd YO i Cond ) gyl op S
o 5 JSCiod LalS den digial Lalls cuiS 3 .05 saalie
2 3L el et (5151, JS5 gl 5 o5 ¢l
S braSy Gl 95 Cdlyd (gl sy gl palls cuts’
Job Ay 4 <8l sl LS g o3g SV LalBL slacuis
pAS LAl cuiS ) puiS Gg gl ¢ uinloj] )3 Nidged (g yidis
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3 (Ao YIYA ) dl Szl e 255 9 ol Canwd
O Bymo byly 5 cod g yd = e b by e cois
A odalde Jop i Gliwd pgw ©)pgods jiud 395 p)SelS
e bl o) Stelly ol plie bl oS pllas
a S ol ol g o pralS ol jalls e s L aswlie
 Stall oadeldl Cj dl line Sl bglsn ciS pllas
Rezapour ) .o sy ey |y (uej phly 24y cutsS o il
.(Kavishahi et al., 2021
a3 (4o YIVE) sl Sogu il e oyt
VO cLsjel8 o pd YO = Lol do)d YO (L35 L2l cuis
Job @l 20)LS (93 9 0LjglS S5 4e0y> YO = Lol wo )y
slacuus 5 (alb culS o (Sole dl Kol il (5 00,8
395 4 oliee VL @l g o 9 45 o> gl
Cowl oad Cage glo 5,8 pae &S sy oo Ha & Ol olaidl
L Jl 3y bbb 53 oo 25 s ablie sl olojgS ol b
bl Ly ol ol st )53k el sl gy il 15

D)5 e

5 Sl Sl doyn oy &S b L (A Jeds) b 1SSl
5 0Ll U5 aoyn VO = Lgiwl duopd YO bl CuiS Cuus
do)d S b oS sal cawd 4 gdlo 0,87 g g I S
U5 2o )3 YO = Ll o> VO cublS Cans 53 oS dwl Szally
gl ooy S b odalidie dldy 9 692 ) @le 9 L9l
o iy el Syl 203 (p SS9 (e ipen
= Ll 2oy VO S sl s g gdlo 250,87 ey Loyl o
g 4idy 9 92 > @le g palls iS5 (Ljgl 5 e VO
ol Comday 5LjslE 5 o> YO = Lgiwl duo pd YO S s
SIS (gdoyd ¢ /A glas aS
slarul g (9> el Jdda Slnl (LS Wy j Sae
Cezge 45 ola)Sal, Ll (an 0 adlie o] 3 3290 02
Olie dz b oo a5 3)50 3,5 0lS Mg g 3 )Slas 39
S Wl y S dwl S kil 5 dl Szaly Cjp laswl
9 4y 9 92 5 @le 2p)5 453 (U guls el SV
bl a5 5 il G il 2> b bl a2 ina
S )3 33, (e (Lajgl S 295 0 ke kS Cage
5 (doyd Ve /OA) sl Sozadly liie o iy &S A s
Fed pSe LS Ve 0L S g (inej pblo palls s

o gshw 9 bolre CulS (BCumus Cod ljglE S j5 Sid S 3,8Mes 5 2 (il (Ol o g90ome) uilyly 42525 -V Jgsr
Table 7- Analysis of variance (sum of squares) of Echium amoenum fatty acids and dried flower yield under
intercropping ratios and mulch levels

©lr o Egoome
Sum of squares
s e AP . .. . o C g 3 S
| Lo o SHIL SOl Syl S L Sga ,Liwl
AP B Al Sl sl Syl sl Syt T Sl
S.0vV K| KW S| Saw! h . . . ! .
. . . . . Gammalinoleic Alphalinoleic . Dried
Palmitic Stearic Oleic Linoleic acid acid Stearidonic flower
acid acid acid acid acid .
yield
<
)_’g)_ 2 0.0005™ 0.120™ 0.065™ 0.004" 0.003™ 64.0" 0.046" 38.8 "™
Replication
Sl Sl g3 g egrE 0284% 277 4.11% 0.101" 104m 0.099*  85770™
Planting ratio
Mij:::h 2 1.19** 0.865* 74.8** 175** 9.24** 45.3m 89.8** 217434™
o x a3l Cons
Planting ratio 6  0.193* 0.970** 1.19* 5.25** 0.022" 192" 0.097* 35330™
x mulch
Elf:or 22 0.224 0.536 0.810 0.149 0.275 180 0.069 1834
(1) ol s o
CV (%) 0.99 3.30 0.99 0.375 3.75 16.4 1.11 1.26

* *% ns
‘

Loy gy 9 o Jleinl v 3 )b gine g 3oyd S Sl daw )3 5l3 e I3 e i C e T
ns, ** and *: non-significant, significant at 1% probability level and significant at 5% probability level, respectively.
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Table 8- Mean comparisons on palmitic acid, stearic acid, oleic acid, linoleic acid, stearidonic acid and dried
flower yield under intercropping ratios and mulch levels

Sl
oS es g S e S ) el el S 55 S
Planting ratio Mulch Palmitic acid Stearic acid QJejc Linoleic acidStearidonic acid I?rled flower
(%) (%) acid (%) (%) yield (kg.ha™)
(%)
. . 208 P 10.4 494 182 191 7.28 556
7¥0 5 Lswl 2 Y0 No application
chis s 2l 10.0 495 180 215 411 727
75% Stevia  Mulch on furrow
+25% lIranian 4wl 5 s 0 Flo
Borage Mulch on furrow 9.92 4.05 209 24.4 3.65 630
and ridge
. . 208 P 10.0 480 184 190 7.08 588
70+ gLgwlZ 0. No application
ol s s 2l 9.97 477 180 220 4.21 816
50% Stevia  Mulch on furrow
+50% lIranian 4w g s » Flo
Borage Mulch on furrow 9.96 4.45 21.1 24.3 3.66 837
and ridge
. , 208 P 105 470 179 188 7.33 632
7¥b s Lgl Z Y0 No application
ok s s 2 gl 103 470 183 230 4.26 805
25% Stevia  Mulch on furrow
+75% lranian 4y 5 g &b
Borage Mulch on furrow 10.1 4.64 21.6 24.0 3.66 815
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Means that differ more than the least significant difference (LSD) are significant at the 5% probability level.
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Table 9-- Means comparison gammalinolenic acid in Iranian Borage Under mulch levels
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Means that differ more than the least significant difference (LSD) are significant at the 5% probability level.
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