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Table 1- Chemical properties of soil of experimental place
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pH EC (dS.m?) P (mg.kg?)

Ojors oS powe o

(55 ote) (o) (305)  (or5ohS st oSk (53 3 Iy 5Tk

N (%) C (%) K (mg.kg?) Na (m.eq.Lit™?)

8.12 1.8 8

0.029 0.31 110 12.5
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Table 2- Analysis of variance (mean of squares) on soil nutrients in intercropping patterns of corn, borage, peanut and levels
of vermicompost

CAPWEL I N GMlanyd S Shed g el i
SOV df c p N K Na
S5k 2 00002 335 0.000002 358613 3.33
Block
CogenS )5 2 0.0215™ 28.67° 0.0001™ 782.92" 3557
Vermicompost
ool ks 4 00008 219 0000007 7289  1.85
Error (a)
A syl 8 0.0074 1.25™ 0.00005" 20470 99.86™
Intercropping pattern
CublS” (55U X CamgeaS (s0y9 Jlite 5] 16 0.0026” 2.09” 000001 33173~ 54.75™
Vermicompost x intercropping pattern
o glas 48 00007 045 0000004 2067 2.5
Error (b)
C.V (%) (1) Sy ; 726 1115  6.99 450  10.89

2oy gy g 8 Jlein] gaw 3 )1 e g 4 et s g F 9 *F NS

ns, ** and *: non significant , significant at p<0.01 and p< 0.05, respectively.

CowgraS (039 Tohww 9 (o) P11 (3Ljol5 ¢ e @ISk 5 bgldo CudS LiliiSue sy )3 S polis (50l dmnlie -3 g
Table 3- Mean comparisons of soil nutrients in intercropping patterns of corn, peanut and borage and levels of vermicompost

ROV SE SR s e s efdd e oY k) mas

(b byl - : .
Vermicompost Planting (,wo,a) (P’sslas.l (,wo,a) (P’syﬁs_l ("*"J‘. 1
(tha?) pattern C %) P (mg.kg™) N (%) K (mg.kg™) Na (meg.Lit™)

M; 0.313" 5.30°1" 0.027" 90.00° 8.250™
M2 0.330%" 4.20" 0.028%" 85.00° 19.750"
M3 0.330%" 5.40°%" 0.028%" 85.00° 13.250"
M, 0.355°" 4.80™" 0.030°" 97.33%¢ 11.867™"
Ms 0.360°™" 5.60%™" 0.031°" 103.17% 19.940™

0 Ms 0.330%" 5.36°0" 0.028%" 92.50% 20.640°
M- 0.330% 4.566%" 0.029%" 107.00% 16.360"
Ms 0.306' 4.450% 0.027' 96.83% 13.250
Me 0.336"™" 5.333°%" 0.029%" 100.17% 8.200™
M, 0.430° 5.900°™@ 0.037° 126.507 12.250™"
M, 0.350°" 4.800™" 0.030™" 97.50% 9.2504™
M3 0.400°*® 6.500° 0.034°c" 85.00° 8.500™
Mg 0.357%"" 5.167°0" 0.031°"" 95.00% 10.6679"K
Ms 0.380°*"9 6.400°" 0.033°*"9 104.17% 24.600*

25 Ms 0.353°" 7.433"° 0.031°"" 106.67* 21.173°

: M- 0.410™ 7.266%° 0.035™ 102.50°° 16.033"
Ms 0.318™ 5.533°" 0.027™ 95.00%° 9.950UM
M, 0.406™° 6.233°%" 0.035>* 99.17% 9.0334M
M, 0.493° 6.300°%" 0.043° 112.50™ 7.450™
M, 0.340"™" 8.700° 0.029%" 97.50% 12.750"™"
Ms 0.383°c4" 5.900°%" 0.033°¢¢1 127.00* 9.450"™
M, 0.393"* 6.600°° 0.034"c" 108.33% 10.117MKm
Ms 0.417° 6.766" 0.036" 99.17% 10.450™"
Ms 0.358%"" 7.200% 0.031°"" 109.00% 14.083°"

5 M; 0.363°" 6.666°" 0.031%"" 105.67% 11.570""k
Ms 0.312" 7.333*° 0.027' 101.17% 17.433"
Mg 0.395°* 8.066" 0.034>*" 93.33% 17.543%

)85 dod gy el b (Sl ghsaly w90l obul p (gyl5 sime BMS] (ygtas pa > S yiie gy (sl sl il ™
*In each column, means with same letters are not significantly different based on Duncan’s multiple range test (a=0.05).

20,3100 :Ms < obg,l Gbol8 5 suoyd 25 + e plol 1o )3 25 + ) yd 50 1My obgl o)bjolS U5 alls oS IMg ¢ e pbb alls cuiS M2 ¢ ) Lalls cuis My
t e bl aop 75 4 &)y 00,3 100 M7 ¢ b)) bjel 5 203 30+ isej plol soys 30 + )3 wo )3 40 Mg o bg)l b398 5 203 50 + ise plol 20y3 50 + )3
w2b)l b398 5 20> TD e plol 2u0y3 25+ s> 100 (Mg ¢ obg ) b398 5 auoy> 20 + o ool dao )3 20 )3 503 60 Mg bl Lol 5 suoys 25

Mj: Sole crop corn, My: Sole crop peanut, Ms: Sole crop borage, M,: 50% corn + 25% peanut + 25% borage ,Ms: 100% corn + 50% peanut + 50%

borage , Mg: 40% corn + 30% peanut + 30% borage , M;: 100% corn, 75% peanut + 25% borage , Mg: 60% corn + 20%peanut + 20% borage , Mg:

100% corn + 25% peanut + 75% borage.
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oo (05l g Gl slacs ) by 5 hd (g3
aS sol Cawnty b pdis Log) 0oy 100 + )3 153 100 L
390 S o o] ot il g bglsee ;5 po3) s il > 4

L e pbl g &3 bolsee cusS )3 4y s ol apl o
ol &S o Mol bl ddny bawed yawg iy lause oS ol LS
y polis (350 yiwd )3 5 0dpidn dgue |) S jaud ljee s
S 99, S8 ol il o LYo 51 (S L oS 590 ol 55
ogMle 039 &> audyy I s gy jliil g (o) pbL ady) ]
Oil38l Jatue sl (Soo S 5Ulond sl cdlad dgupy oyl p
».(Inal et al., 2007) wisb balsee g > HlS joud 4 i
sLasSll (e )3 CngraS' (09 9 CudS (| GiiSod (o)
100 (581 55 ity ynd o (20 5 o2 iy bogle S
5 Gpno g LjolS aoyd 15+ o) pbl ao > 25+ &3 as
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Sy s S5 45 ol 025 S 5 e Sl
238l (2 gl Ol s CB) lise 5 0lS dw Oglie
P59 g yiwd Lla 3 e B4is ol @l A
Cicer ) 3455 4 (Ae et al., 1990) (Sorghum bicolor L.)
puS o (Zea mays L.) ©d g aus s (arieticum L.
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Jsd 4 Loy jand jlasil 5 byl L5t Yiesl et al., 2004)
NS 52,8 Sl g Bland dpel Jlio lyie & Lol 0
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9y g s LS balowe ;0 dgueS baylyds )5 didyy I jblawsd
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&4 H' Oi9xs cuss (Vicia faba L.) ML LS .Rengel, 2002)
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o2 ylfe oyt 9 395 5 odlatwl pae g Ljgl5 o y> 15
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A5 SB s [l case il pre I3 Jsue) 45
Gl g )98 & Jood Ol oy > Qe a4l
2 Sr9b 5b pae 4 dogi b &S 38 )15 (LsslS s 2l
ot YL slgiome & a2 g5 b g ol sla el )l plo g St (g
O sy Al (mes g (alS Bl > J5 s 5 8
Flapm il Gla 4 B &S 035 (5)98 & pylie (aLS (Lj5l
Mg ool o3l )b Gy olS ol jl plgise 9 28l o0 S
Makkizadeh ) 5,5 oslaiul Lls 5 ;45 slaSls Mol § Sk
A g matw jlie bawgie o i)l opimons (tafti et al., 2008
oS silye S 3 p 5ok TT0 4470 (g jay Sl 00 )
Gof 50 bawgie jabdy dcyie S 0 Joloro i clale auglas b
o e L (p S olS 51 5 e 200) 2o Lo 30 b 5ao
prdow e S I8 o (pSS 51 p)S e 40200) LS sl
o i gl 485 0jg0 Jlb g 4 (LjglS ol bawg
L ol B g <8l 3 IS 5w @eas B2k 51 (LjslS
L Sl oLis guls (Khodashenas, 1996) v ablio (g4
Sdols CungeeS ayg > ST ls 4 dogi b &5 il ilél
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(2 Jgas) ob s oy ine 13 SB sl Jhde  lag]
MYKG™" ) eyt ol odnlite B3 Joto 1 48 465 lor
S ST S el e (85 mg.kg?) oy ieS 4 (127
S8 )3 CsgraS 0)9 5 2D 55 Bpmo b iy g sl
LS coil )3 39390 madw (YL i 4 a3y b el conday
He & ) prolty 5 modoss (s (simssS51 31 3529 5 (Lol
oS oyl ¢S lg5 oo (Cramer, 1993; Chhipa & Lal, 1992
i a8 og s claplil 13 0,55 5 S i Gl
Ol @S Ljgl (s9) » (Bt )d B8 e AL (o5 el
iS5l b i g ca¥l S| e A1T6 51 S el Hluie sb
sl als coiS o i esVly ST e 3/53 &
CavgaeS o0y9 Linlejl oyl > (Makkizadeh tafti et al., 2008)
Sl by Ll ]y o] Gla cubld g ol 5L5 590 mawlo Hlade
2SS ol Hlade )lSa 3 oy gy U agS 40,8 adlal L S
Sl sime M) 355 U8 s pie b duglie o ()Ljgl8 iSO
bMisl ooy s 03Sls Gyawd (LS balsw cuis .cuib
29235 ey Gl s old) JalS 4 oxie op 4 Su05
i3 s S S5 > S 599 oy Ll &5 o
bl o et slaadl, gl A gl Hlade ialS Coge
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Sl oy (Limet al., 2014) sl Jise |y olS 1y Llg o
Ao LiSe 4D CowgreS sayg oy 200 3,8 S ol e 365

ol a8l SB ot liee 1600

- (029 T 9 bgldto CulS Ll sagSIl )3 (4Ll g (e PISl «)d (3Ll 3 Slos (laypo (uSile) (ily,lg 4308 i -4 Jgaa

Table 4- Analysis of variance (mean of squares) of economic yield of corn, peanut and borage in intercropping patterns and
levels of vermicompost

Ol kS e o3l 4y bais] 3o
Economic yield
5.0V df Q)S 0 el 0!.359‘5
Corn Peanut Borage
Sk 2 1.475 5.967 0.001
Block
“““9"5 )9 2 9.198" 18.929™ 1.687™"
Vermicompost
chel s 4 0.707 0.288 0.028
Error (a)
. “‘S_‘”ﬂ 6 211.366™ 53.106™ 3.697"
intercropping pattern
S NN e ) 12 13221 25.491™ 0.601™
Vermicompostx intercropping pattern
b b 36 1.297 1.184 0.015
Error (b)
(10 Slys 2 - 11.00 16.52 10.32
C.V (%)

2o yd S Jloinl o 13 I3 e g 45 dxe wé i g *F g NS
ns and **: Non significant and significant at p<0.01, respectively.

b g o9 0Ljsls 4 Comd )3 sl S5 95 by (nes P
s aalS Lol (oSl )3 (gl oy ol il b an g
00,8 b 0y Sles WSl s Jguas Coge usj phl LIS
SLassll )3 ©)3 5, Shos gy 2 3)90 Sbojlogd plod 3 (riomen
W15 Ol o o 331 3ol slagSl 5l oty ol
Olize 39 Cagb) g )98 I dinge ool § aw 25y 5> &)
JES UENSP RPN S I ENER JPIC P S
obals (] (S SS agSl (AL 465 95 3 Sos ggone
iliseo (clacms o)y ;> (Ahmad et al., 2008) culs sy p
Olyie; o (Origanum wvulgare L) [igo05,e by lre cois
Gillulo b (b ye a8 3l LS gl (Crocus sativus L.)

s 5 (LS > o5 1713) )3 5, Sles jlaio oy i

Lo 194 e el a3 25+ )b 1,5 100 by e
3 o5 30) Jlahe pyseS 368 S 13 5 D Bpae g oS
30+ o bl aoy3 30+ )3 ao 3 40 o9 S s (Hlisan
O (B Jgin) s ssnliiie 595 G pan pas g 3LjolS doyd
oy Cagonl Plo 5 Sloe s ) 0lS dw 55lg8y50 LM
il lie Sl 0lg o0 (b il EB)I L ) &S0k
SsSl Shb 5 gy ped 51aS solitul LelS YL gandyes
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HuSe (3368 50 Bpae g yLjgl5 aoyd 20+ e b oy

(5 Jgas) sel oy

el a ady 6y (Jame lulpd (3505 Juclue g S v
(Koocheki et ) s lyde; ooladl 5,Shas § J5 Wg5 29000
(kS 5> o5 15/5) e phl 5 Shoe e oy al., 2010
25+ ey pbl o 15+ &b 0oy 100 Lyl (663 p
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omj Sy
Table 5- Mean comparisons of intercropping patterns corn, peanut and borage and levels of vermicompost on economic yield
and land equivalent ratio

(LU g o) (olasdl 3 Shas
Economic yield (t.ha™)

Vermicompost

om0 Sy Cumnd
land equivalent ratio

(tha') Planting pattern =% <% e oyt
: Corn Peanut Borage

M, 5609 666®  1.61° -
M, 9.32° 4.20"" 0.97° 2.47"
M, 17.19%  4.15™" 0.64% 3.303"
M, 3.56" 2.62" 1.06° 1.52'

0 Ms 17.37 8.99% 0.47% 3.96%
Ms 5.86' 7.05% 0.23¢ 1.99
M, 17.37 9.44 1.41° 4.60™
M, 6.97" 8.32¢ 1.40° -
M, 9.50° 417" 0.75" 3.07"
Ms 1357  10.51° 1.45° 433
M, 526" 557°9 0.66% 2.59/

25 Ms 14.39° 15.51 0.68% 5.14%
M, 5.85' 5.72°9 0.66% 2.81Y
M, 1172 3.8 2.58 3.35%"
M, 4.97%" 3.92%" 26827 -
M, 9.35° 6.44% 0.30 3.099"
Ms 10.97®  10.80° 1.17° 477"
M, 4.41%" 6.11°" 1.57° 2.79™

5 Ms 17.06% 9.19% 1.43° 5.33
Ms 9.63° 2.10' 0.54d° 2.114
M, 17.32 2.82" 2.67° 4.23%

35,05 sy gy e o j3 SOl (elaals Wiyl Lolel p (g)b me BB ¢ ygiar yo j3 S jtie gy (gl (slay ko™
*Means with same letters in each column are not significantly different based on Duncan’s multiple range test ( « =0.05).
wstbsy) olislS U5 2o 25+ ej gl 2oy3 25+ )3 0m 3 50 IMg sy jslS S Lalls et Mg (i) phl alls cuiSTM (o) Lalls cuzst My
100 :M7 < oLyl 5b59l5 IS 20y3 30+ e pbl dusys 30+ )3 30,5 40 T Mg < obgyl bjolS IS 2u0)3 50 + e pbl 2oy 50 + )3 1015 100 :M5
+ 3 10,3 100 Mg oLg)) (Lol 5 203 20 + e pbol aun )3 20 )3 ais )3 60 (Mg < obg)) LjolS S 203 25 + inej pbob ao s 75 + )3 sy

b)) g I 203 TS+ e plaly 00)0 25
M;: Sole crop , M,: 50% corn + 25% peanut + 25% borage ,M: 100% corn + 50% peanut + 50% borage , M,: 40% corn + 30%
peanut + 30% borage , Ms: 100% corn, 75% peanut + 25% borage , Mg: 60% corn + 20%peanut + 20% borage , M;: 100% corn +
25% peanut + 75% borage.

A5 AS) g dmgd dgp cange g 03,5 wglae Ll sl LS
255 ) e ediS ot slae )5 S5 ()lo; U (o) pbly
g8 win Laoy S S 5l oy Ll o3y 000 S (0l
e 5> CangesS oyg o 2D Brae plplo iy sals S

0y Slas oy g b Lis oS cpl o Slas o 1y e oy iag

S 3 ol bl (030l 5 (il slagSll (s dnnlie

LM s QRl31 L padins dlaly (o) pbL 3 Slas ]38
Pl a5y 093 Jobo &S pl @ dogi b cusly o1 5> (e plol
Loly i )0 g cush (oniS sy Juad (sluol )5 g ole 7-8 i)
S5y b dbml b o= 3 )3 (15 (lisl adlate S8 4 p)5
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YL oS5 4 ang L Lol aals’ 103 29 (4:5ko jsboay
Lo L awslio j3 ol YL 5 Slas (alls cuss » alialw
Didgim , (Rezaei-Chiyaneh, 2016) 34 b byl
Lo b bybe cutS 5 ()bjgl5 3,8Mos o yieS g cn i (6,50
Cuoddy ()L5gl ) Hler g by o) Yoz g5y ISSS
9= YU Jdoas Ylas! ) jles oo )3 5,Slas yials . sal
90 sdis (po (1065 y9yd Coldy b dunlio > (glisS o ol

.(Koocheki et al., 2012) 3¢5 oy 390 4355

Saliul ja G338 5 (e pluls 33 b glae Cudis i)
b gl 5l

LSl 5las ob Lis Wosly uilyly 4320 51 ol zols
Jub gt 1y Lol 1Sy 5 CungeaS (gayg gl catS
9 b ixe (glol blod I S eoms cughy g Lod o(g jimgid
6 Js2)

LS ) CosgraS 039 7D Bpae 5 (LISST > (ljglS
e pyieS 48 Il g3 i Jolbs ([l 3 o 2/6) e
doyd 204 &3 o3 60 ooy ([l yo o5 0/23) 5 Shee
CuasgeaS soyg bypae pie slog 53 0LjslS 10 20+ s pbly
s > pljgls pie a0y alS (5 Jgiz) b oalie
SiS ST A Cams )] 0 Slee LialS Cage bolke S0l
slagSllan cons yudn o815 L el cuiS o (Ljgl5 s S
rge 45 03,5 odlitul CawgeeS (09 5l 5550 5 4 bylve
sy Gl ol e 4 g 3ttuagtd SRali8l g 5l 250 polis anld
it o SlagSll g 3 35 cpl @l a0l 50 b IS
(Ocimum  yl>, 4 Lugl L (Nigella sativa L.) alialuw bylse
9 oAls ceiS jlash oy Slos 50 (o b basilicum L)
@)yl g)ly bl cuiS (5ol il 5 Slas jldo oy jiaS
ma el syl oy et lag) cindy e slials
o (S8 s 1 kS g bajlys poye (Rl L gy
wlialuw 3 Sloe jl balswe cuiS sbajlog ;3 , K08 HLS )0 465
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CowgnoS (o059 T )3 (Ljel5 9 (e Pl
Table 6- Analysis of variance (mean of squares) of Photosynthetic active radiation, soil temperature and soil moisture in
intercropping patterns of corn, borage and peanut in levels of vermicompost

T ; (o @lio
Oyt 2alio o3l ax Environmental resources
SB gy SBcush, (gt Jlab puias
SHOAY df Soil Soil Photosynthesis active
temperature moisture radiation
sk 2 17.13 3.69 60.51
Block
“”9‘“5 "9 2 3.38” 27.80” 854.46™
Vermicompost
obol ks 4 2.45 0.56 49.90
Error (a)
S f"‘” 8 1.87" 281.93™ 2402.89™
Intercropping pattern
S5 K oy . . .
Vermicompostx intercropping 16 0.61 6.75 421.80
pattern
b s 48 0.18 1.80 19.69
Error (b)
(o) Sl - 1.47 9.04 7.074
CV (%)

2o yd S Jlasnl o 43 )b e g 45 e wE cui g FF g NS

ns and **: Non significant and significant at p<0.01, respectively.
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Joan) i oanlie 1S ;> CungeoS oy oy g 38 5 bjel8 Phl aod 25+ & )3 1oy 50 (6651 )5 (aoyd 79/04) s
(7 9295 dp)LS pac sles )3 cuipar g GLjgls Moy 25 )

(10 21/43) S1s casby Sl g lSa 1 05 2/5 5,8
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Table 7- Mean comparisons of photosynthetic active radiation (%o), soil temperature (°C) and soil moisture (%0) in
intercropping patterns corn, peanut and borage and levels of vermicompost

haze gilie

Environmental resources

2 0F) CowgneS (059 ” . SB co
(i ORGP Pl @) 6 B sl (30,3) (S Fmwgid Jlnd aubnis (o :)b !
Vermicompost Planting (315 Photosynthetic active radiation N
1 pattern Soil temperature (°C) (%0) Soil moisture

(tha™) (%)

M, 28.35" 65.86° 7.15'

M, 28.76'M" 50.16° 6.98'

M; 29.07°0" 32.929" 7.76'
M, 28.16' 72,732 19.12%¢

Ms 28.48" 72.78% 19.85%°

0 Mg 29.68%® 73.84% 19.40°
M; 29,2619 74.28% 18.24>
Mg 30.50° 72.05% 19.02%¢

M 29.13°'0" 75.31% 19.58°

M; 29.27%1 71.78%% 7.57™

M, 28.80'9" 71.94%c 8.02'

M; 29.12°0" 7.42' 7.82'

M, 29.93%cce 79.04° 20.36°

25 Ms 29,55 77.17%° 18.74>

: Mg 30.25%¢ 74,63 16.80%
M; 30.16° 74.57% 14.18°

Mg 30.18%¢ 68.04 14.62%

M, 30.31%® 72.74% 15.13%

M, 29,507 29.23" 7.37

M, 29.90°%cc® 35.82'9" 7.08'

M; 29,25%19 37.33" 7.51'

M, 29.41°%t 70.54% 18.73%

Ms 28.81'9" 74.31% 21.43°

Mg 29,520t 68.63™ 20.78%°
5 M; 29.21%19 76.20°° 19.07%
Mg 30.20°° 43.10° 19.85%°

M, 30.01% 71.00°" 18.63%

35505 2oy g Jlein aws j3 SOl (slaalsain g05] (bl p (65 me OMIB] (ygim ya )3 S ytidie gy gyl (gla yKile™
*In each coloumn, means with same letters are not significantly different based on Duncan’s multiple range test (a=0.05).
wstbsy) sl U5 2o 25+ ej gl 2oyd 25+ )3 0m 3 50 IMg sy jslS S Lalls et Mg (i) b alls cuiSTM «o)s Lalls cuist My
100 :M7 < oLyl 5b59l5 IS 20y3 30+ e pbl ausys 30+ )3 50,5 40 T Mg < obgyl bjolS IS 2u0)3 50 + e pbol 2syd 50 + )3 1015 100 :M5
+ 3 10,3 100 Mg oLg)) (Lol 5 203 20 + e pbol auny3 20 )3 ais )3 60 (Mg < obg)) LjslS S 203 25 + inej pbob ao s 75 + )3 sy
b)) g I 203 TS+ e plaly 000 25
M;: Sole crop corn, M,: Sole crop peanut, Ms: Sole crop borage, M,: 50% corn + 25% peanut + 25% borage ,Ms: 100% corn + 50%

peanut + 50% borage , Mg: 40% corn + 30% peanut + 30% borage , M;: 100% corn, 75% peanut + 25% borage , Mg: 60% corn +
20%peanut + 20% borage , Mg: 100% corn + 25% peanut + 75% borage.
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Andersen et al., 2005; Innis, ) 53,5 yieS SB- law | s
29123) (s 5uimgtd Jlsb poiinits JBlas gl wlul (1997
P Coga 0yg 5 @i 28 5 03 LAl catS 3 (a0
3 (51,3 5lw 43,3 30/5) S5 (los yiShas .03 5 sanlie HiSa
Lo 20+ e phl oy 20+ &3 2o )3 60 Lyl (ool
OpieS 48 Jls 15 s (6,503l 365 L puas pie g L35S
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Ay g paS o S )0 (g Jld mbeds Ols
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3h Ot @lis 5 ©8)5 )8 oy 3590 bslsee slagSUl )5 152
P IS5 ) i Ll slagS) )3 £S5 b ol e
i ;1S ol saay L 45 (Zhang et al., 2008) >4
Oialojl ol gl s anl § 2aSSH )3 (o jriwgd Jlb abads

..)9).

22yl 0ljsls g e plals &y bglie Cuds
3o il 3 o
S 3185 5| CungeaS (00)9 9 bglsie ot ciliio (slagS]l
SngSI o5 (B Jpicn) sl b s ST ng (5
ol o8 ity S 5l S ej Sl S bglsee cuiS
i (it gy S S5 4y s e S (55 o
100 bgdso cisS oS 3 (LER= 5/33) (yoj s ply o
odliul g b398 1o )3 25+ ej bl aod TH + &) sy
40 (55U y> (LER=1/52) Jlsio (2 5iaS g CamgeaS a5 2
pie g 5Ljels 2o, 30+ e; bl aoyd 30+ )3 sy

(5 Jgun) sel Cawddy CuawgueS o y9 b puao

953k (hjg 5 Sl Cge ol )5 Sl g oS

coisS y . (Jayaet al., 2008) il 5o Sy o 29lS (slod
slaeS,s s (Brassica oleracea L.) JSolS g )3 byl
oa yiaS by e (5l glod €5 gilululs s &) gllas
e Lialidl 4 &565 93 cladig cuto 13l blste ;5 .l
el SB v jl s Jials (SK cusb) yii bais (e
g o (LS s gy Gl g Ol B e ol (l531
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Introduction

In the corn and peanut intercropping system, the organic amounts of carbon, nitrogen, sodium, potassium,
calcium and magnesium in the soil were affected by sowing system after harvest and changes in each element
varied according to the percentage of plant and different morphological structure between two plants.
Intercropping of Roselle and mung bean was modeled based on different percentages of mix-culture and the
results showed that, by increasing the cultivation area of Roselle would cause negative effects on soil properties
and increasing in the mung bean cultivation area in comparison with the Roselle had a positive effect on the
amount of nitrogen and carbon.

Materials and Methods

To determine the best intercropping patterns and effect of vermicompost in corn, peanut and borage
intercropping, a split plot test based on randomized complete block design with three replications was conducted
at the Institute of Zabol University in 2015. The study factors consisted of various proportion of vermicompost
as a major factor in three levels, including: 0, 2.5 and 5 tons per hectare, different patterns of intercropping as a
sub-factor in 9 levels including monoculture of corn, peanut, borage, and mix cultivation which are including:
50% corn plus 25% peanut plus 25% borage, 100% corn plus 50% peanut plus 50% borage, 40% corn plus 30%
peanut plus 30% borage, 100% corn, 75% peanut plus 25% borage, 60% corn plus 20%peanut plus 20% borage
plus and 100% corn plus 25% peanut plus 75% borage. Soil sampling was conducted after harvesting three
plants. Soil elements including organic carbon, phosphorus, nitrogen, potassium and sodium were measured in
soil sampling.

Results and Discussion

The effects of intercropping patterns and vermicompost on the amount of carbon, nitrogen, phosphorus,
potassium, and sodium in the soil were significant at 1% probability level. Statistically, the mutual interaction
between these two treatments also showed a significant effect on the amount of the elements. In the analysis of
intercropping patterns, the cropping patterns of %100 corns plus %50 peanut plus %50 borage, and the use of 5
ton vermicompost per hectare resulted the maximum amount of organic carbon (%41). By increasing the amount
of peanuts to %50 in the cropping pattern, the amount of carbon also increased and in the pattern with the least
peanuts percentage, the amount of the element (carbon) decreased. The different root system among three plants,
and their competition to absorb more of soil nutrients. The legumes in intercropping with positive effect
increased the amount of phosphorus. Among different patterns of intercropping, the least amount of sodium in
the soil (8.2m.e.I") was observed in %100 corn plus %25 peanut plus %75 borage treatments, while fertilizers
were not used. As a result, by increasing borage percentage, the amount of sodium in the soil decreased. The
highest yield rate of corn (17.3 t.ha™) was observed in the intercropping pattern of % 100 corn plus %25 peanut
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plus %75 borage, and the highest yield rate of peanut (15.5 t.ha™) was observed in the intercropping pattern of
%100 corn plus %75 peanut plus %25 borage and usage of 2.5 ton vermicompost per hectare, and finally the
highest performance rate of borage was observed in sole crop, and the use of 5 ton vermicompost per hectare.
Furthermore, due to the physiological and morphological differences among the three plant species, the use of
environmental resources efficiency in pattern designing increased in intercropping. The Land Equivalent Ratio
(LER) of all the intercropping patterns was more than 1, which showed the advantage of intercropping over sole
crop.
Conclusion

Not only does choosing a suitable planting pattern increase the diversity in agricultural ecosystems, but also
it plays an important role in both soil reclamation and protection. Both selection of plants and determination of
appropriate intercropping percentages in a pattern are possible with respect to the reduction of competition
between species and achievement of multiple ecological, economical, and agricultural goals. According to the
results, intercropping pattern including %100 corn plus %50 peanut plus %50 borage, increased amount of
organic carbon, nitrogen, and moisture in non-fertile soils and dry lands, hence it was the best model.

Keywords: Economic yield, Land equivalent ratio, Organic carbon, Photosynthesis active radiation



