Journal of Agroecology
Vol. 13, No.2, Summer 2021, p. 291-305

i

S39UaS (ol pg2 4 pids
YA-Yed (o IFer Ll ¥ o)leds AY uls

6..‘:‘.&‘9}3:— ‘;J.FUG.A
SO L blswe S js e iS55 Shes b))

05 S"; 5 35 9 (Phaseolus acutifolus L. Gray)

Tlaale b o)lg 5 SIBgAe 5 dloabe TalBg el gdgs S OLES L Acenn

VWO A/ PA 8L 5 U

WM/ Y o o5

Phaseolus ) d)L) L)9J ]0917(.@ RS » 439l£ L.;\A.Q.Ag 9 J)ﬂoﬁ UJL})‘ AR o ‘d,uanlw)l) 9g ‘.)]))d»y “p ‘bl))d)uo] P ‘OL&&\&A}
FOYQ (V)W (659l woliipgs .50 w8y 92 o (acutifolus L. Gray

2>

CV. ) liwl o)) o3, 93 o (Phaseolus acutifolus L. Gray) (¢, log) bgle cuiS p3 adgle S 5 (o5 3, Slos wyp jolatods
0 by dilaie )3 diged deyie p3 LSS dw b Bolas JolS slacSsh 7 )b 4l p ilejl {cv. Pishahang) Sialiy ;)0 9 (Bastan
by Bo S bS] elacians 5 il 5] 5 Sialiny ) w59 b 665 Lug) ol S 55 Lol Ioylas .0 Lyl WA —20 o5 Jlw
03 oAl s il ) LAl S o)l logd Ll S eyl 5yl ol Lol VO 1 YD < Br 1 Dr YO 1 VD (slacas 4 iyl
5y Slas (S_izs dbgle IS 3,Slae Slins 15391 caryosio ) Ggr Vo w815 b g Sinlity ) b o)l Log) bS] (laciuns et  Sinliy
I8 o)) 2590 ity 5 mades oo ol poolis Aoy Ol ) sl (Sl ) dimgy S SitS 03lo s B (1S Ao )3 5 S adsle
o (I 53 S5LS ¥o e 1) K58 g S Sl 5 (1550 3 ¢ 5508 YTF++) 5 dble J5 5 Slae 3 b ol ol 8
Lol s Juols b calise (glacus )3 cddgle cutS (a5 5l )y 3590 Glio oyt iy el Candas il o35)l =)l Lug) B0
~Olhdngs,S ddsle mian Culld (S o yd i oS 4 )sbody s sanlio Lmo'l S ST e 4y Cannss ¢ LS (] bglsee S (655 0
5 ,Skae bl S onms 3,8kae e 2Vl 15 Lol cbogliie (sl ylas 51 e 5 posnelS ool s poolic i 5.0l 13 Jslowo (sl
ol Cansds FNVE 5 YIVY (e b e 54 055 =6yl Lagd B0 jlas 5 55 St g 5 adgle S

O35 Jolo ldmgs S (St o3le muad cubls ¢ IS s 3,Shos (S 1 g0l gWo3lg

ol ors SB g Ol wlio 5l iSlis o3kl g lagylow 9 BT )
{(Lithourgidis et al., 2011; Asgharipour & Rafiei, 2010)
LapsS) 5 oM (slibgle LS bylso cuiS glyil (ool ) 5
L cuiS sl pics )3 158 055 jluL (lapius dawg jslatods
S S 5 ol g 009 Cumnl (gl dgizme )5 gl oalyg
DAL CuiS b aumlia > 45l bglse cuiS gl 3 Jpans
Jyare CutsS Julidl 35 5 Sis ole adgs (lil kS (ol
5l bgdse g4 opl (Mandal et al., 2014) cuils salys ) |,
Sodddns 9 Sodd paa)S (2l 3 CulS Jgemo Slapian
sl clie a5 S0 Wlgoe oSl plpl dex 1y Gl

dodbo

3908 50392 Johite sl shdgle (LS bslsee cuiS 0y el
o5 Jlain] Sl il bgle oS 5 L3S Lialil g ]

Ol @y oSl (559088 Ty ST syl ol )8 Juuascdllg 18 —)
Wy o8l (g5 yaliS oSy (bl Mol 5 sy 09 )5 Lokl =Y

ol
bl g oKD ¢(gy9liS” 0l «Uls Mol g sy 04,8 Hluishy -
Ol gleys

(Email: bparsam@ujiroft.ac.ir
Doi: 10.22067/jag.v13i2.83847

ge oAl — )



Voo olals « Yo losd AW ol (6359liS (ol poy @yt YAY

Oljo (p iy (Zandvakili et al., 2012) 4LLSen 5 LSs
olS 53 0+:0e LM s 1) 55 50w —Lug) adgle puia culils
53,9] Cowday

csbo dlasdl > (gladgle lalS cely; cunnl ulwly cplply
Sg e (ol el (o)l Lilial o B5e ey Kaly I S
LapiaiouwsSly STy ate ol 31 el S 5 Y g ase S
o ,le ((Nasiri et al., 2015) asb o bl cuis 645,84
=B Coondl jlaaSl adsle o jslaiody gl j3 39340
‘Fernandez-Aparicio, et al, 2010) c_wl bys 3y
oS oy o) > bl (pod 4 (Lithourgidis et al., 2011
5 absle gl CuS @l S e s pes wise (D) o))
Phaseolus )" s )5 Log) sLS olyands (oS dm Joxio
5o my il S8 o)l Wel s Glswl (acutifolus L. Gray
g Lo Sad 3blis ) cutS cuslie gl i e (=)
oS 4 Cond glite (6 jiugid pune b ()39, CanlS 5D Aiaslys
Log lsieds y90 sanids jl olS (ol .(Chris, 2005) cul ;)
) e HS APV 2ea 0l Lol cunl oud o S by dovo
SS9 Litie 4 galy (stitune SleMbl o cdilaio ;5 cuiS
Cwl o)y Gl Ay bLﬁf O"l dl): u.f.).:‘ d‘d&))a duw’)ﬁ
93, Sloe oluj)l Baa by imgl (ol (Madani et al., 2008)
A5 el 35 885 9 5 )l gl bolie cuiS )3 ddgle ot

L wg) 9 3150
2 &8y asged deyie ;3 WAB Jlow jlae ) (ivgi (=
g Jlob B> ¥r g a3 VA ol )0 b Cép (o i
|y SYO/F glas )l g ¢ By 4dBd ¥O 5 an > OV oLl Job
slaglius; 5 prS Jlow glaplinl «Sis o d8IL &) waw
Yo L dolai ol clacSol &ygots ialejl 000,35 sl oMo
P aSe Ve ollas (S15 L olS 93 i plosl S5 dw j3 g jlaws
3) (59) Uy ahold g o Bl Br whnd) (o bl b g @ ye e
(Madani et al., 2010) Kas 48,5 , La5 ;5 ) o Bl Ve

1- Tepary bean

Spols O shgle ) AL sl abole oS 5 3,5k 2Ll
angil &S Cunl (piigp (oS Hlde ghb ol S osle 3 Slas
Jan Lapssd 5l lgie (g py sloJaSo 2bj slaai s 4
Esmaeili et al., 2011; ) 3¢ osliiwl ol opiig y oy
Caio dxwgs jglateds o g ;I (Eskandari et al., 2009
slmodjgly as dnole sy 4 ) 5l 5955usly 5 4945 (6000
@l Sl adgle puals jolaiods (sa> (6509 4 b By
&Slg > (Nazari et al., 2014) cewl LSSl LB gladsio
Slygd di 3o ¢ ol O guasto g7 (glapluw ) odas Cudgis
Shahraki & ) cewg gy cuosd Sllog b Jls Job 3 48"
Copdo g Aol & yiaS dogd 35 oylpl 5o Slawlis .(Barani, 2012
3o S 31 selys SBLS i b a3 oS slebgle ol
Javanmard et al., ) cul o SB jislu,d L)LQ‘J 9 &lyo 5 pb
g e dlge (g g 55 bld 1 el lie 5L el (2010
Cunl (5538 (g yol epld Lgllao 5 Sloe &y iy Capx b poliyg
Sl 55 blod jl dgle iS4 sl e Sloj o (sonly oS
Javanmard et) 5,5 ),8 dalllao 5yg0 (S50 sladss g (obowi
3+ (Sadeghpour et al., 2013) |)\Sen 5 55 33l .(al., 2015
» ol SO plea 1) cuslie cuaS g cuaS b Jpame g
b eolarwl y $5 0 aLS sxad S dlge aecme (Jyleds
il o dluanly Hlaely agr Bun &y oS Canl s (88 S i
Gladsle dy Cgllas ddgle ¢ ldine < Jl> o ;5 Ll (Arzani, 2009)
Pl piis p «Sid oolo it CulilB (jieS gduul a0 SLIIL
15103, S B yme yiii S doyd 9 O gl Sl jaung S
oMo bolswo culS ylgi oo ¢l plis (Dahmardeh et al., 2009)
N cuaSh adge WJg > She sla g, glgl 51 STy Y eds g
@pd balee coiS ddgle ot wyp 0 ldioe dged (Byme
abgle cuaS dgu0 ((Vigna radiata L.) gl g (Zea mays L.)
Ool3S 1y oS 50 alls cusS 4 cus bl cuis I Jwols
e oLl asdlles j> . (Dahmardeh & Rigi, 2013) xS
Lol o (Sorghum bicolor L.) psS o bglowe cuis > adgle
S B i op YL «(Vigna unguiculata L.) b
- 455 owizmen J(Akhtar, 2010) i ol bale cuiS jlass



Y4y e ol Lugd bglso Clls j0 adgle CadnS 90 Sdos (b )l ooyl 0n g LS oy

Lol (32 ) Jgo 99) SoplSg0m sl 2 oo Vo Jldo ol
ole; B LS ol 4 As slod b E O plas ) aoje,S i
b g W5 )5 aisas | 5, deho Sl o) s
Ve 0del ol JBI an (Blo Bl b by |y 0598
(Emami, 1997 ) ub oxlwy pox> & g 03,5 Blo () Lo
AFP- Jas yiogid mdd 0lSiwd jl odlatul b puuwlty 9 o jolic
A- Jie Sl Gl oK bewgd oo 5k g padS” 5 100
Voo 3 pyS cans p ol polie g i (¢ xS0 5lsl Analyst 400
O Cod bglowe ciS b)) can Al (315 Sis odle p S
dwbre |5 s 3y Slas Gl ) doleo I ool b ol
(Ghanbari et al., 2010) 13,5
RYT=Ry-Rp (1) doles
e Yap ol ;> a5 Re= Ypa/ Yos g Ra= Yan/ Yaa
Ol Va5 B 5sS Ly bylo 5 A 555 Jpraaes 3,80e
Olre Yan 5 A 555 L by lio 15 B oSS Jpruams 3,5kee
Olio YBB g A 455 (alls cuiS DA 465 Jaao 3 Slos
a0 Cewl B aisS Galls S ;3 B 48 Jaao 3 Slos
3 SAS Ver. 12 ,l38le 5 5l o3kl b b )lges gy 9 aodly (o Lal
hoslanul b cduo pd ey Jlois ] oo 53 W (13S5ko duslis 9 Excel
5 plool (Sl (glasals wix 05l

s

S abgle g5 3 shas s oglis cuts s

s 5 53)) 08 £ b cov (Sas gl JS 3 Slae
Mo cp i (N Jga2) (pS+/4Y) €85 )18 o)l Lagd b LIS
G Jl g Sl 53] 08 5l Mg S bgle [ 3,Slae
5 03 E95 Jlie 5l el camsey 55 =65l g 00+ LIS
Jgn) (PSe/+0) 3 jbs ime Cudo oyl 0 50 bIS] slacanns
— ol Log 000+ jled 5> SiS adgle IS 5 Slee ey ()
G Lo Sl ST & Cand a0 )3 WO ]38l b il 3]
Olje ryeS 9 Gl () GAIS CuiS &) Cud 203 AV/OA
0l 8y &5 90 2 LAlS CulS Hle 3 Suid adgle J53ySles
(Y Jsia) wi saalie

Sinliy 055 05) 93 5 6 ) S5 Jolis Lolef] sl yles
MOND) o 3ls balswe cois bMs] slacaws 5 okl 4
(6 lugl (Al cuss (bl ;) =gyl Logd YOO -1
L ool bogd b lacuns e g ol 5] 26 s
OBl e VIO X ¥/ iolesl )8 o slul kg o Siabig (5]
s bslo CulS gy plajad sty ol 93 cuiS 5
Coliged)] pii g it Slagn)l 3 5 ey Ojgodr 3,
Ayl a5 39 (gloyhad ©ygods acyie (olol L85 ploul VYAD
Sl loj b o (Siid il 5 (g8 sls jolaiods g ddlaio baylyd o
‘)IJ.)IduLw .)l}ul 9 ‘_5491[; W) lJ B ‘45l)'9) Gygody Lbd.:y Jals
LS A5) 0)93 Job ) Ao plowl S gy iy (o)l
Slles 5 08,55 Oygo Laglon 9 GBI ade ol ojyle
by blgly (S sbaa U 9> alepe 93 53 jya slacile (2
Solals @dge 5, Slee ()-Sojll jglaiods 05 ploxil o)
by glails 15l Jlasl 5 @pesie S Jolre (o
~dgel asuie sacuus b bS] 5 adgle cudby 5l Ly L0
2 olals sl claplil j1 )5 V=10 oyl oas i cla
V5085900 grwiib ol5ind eSS w5 0sid Oluwl @)
Cobl abgle wSBE e Jols dadgle 48 Olas (S0l
S ploul Fol pd Jgde slaclimg S o' Sidodle pada
30,8 eolo dxil oxiwea b i, [(Roberts et al., 2003)
S5m0 o Canl (st 5 Sa3d slay I S5
03lall 358 ey gyl ¢ giayl jrogMe g atd 5 Sy Gliowd Joloee
owea b wiwaw ((Charehsaz et al., 2012) ¢l 0 (4oL
L oy o8 o TASY e Slolyan] oy ol 3y90 joy8 (ygole
S50l jalaiods Dgs yogili B +=YFr e dloly 13 zgo Job Ve
Py dl_md_)?o.) 6)Lwo.>LoT 2 ja0 g M{ ‘MLJ <o )Ao‘..&
opdo b plosl HCL U (oS g Siid yiljaw (yogy4 jlass
Lo (S0 pS0l0)08" )5 (i 0j9.)5 (9.9 obS <l jl )5 93 ey
8)8 )y 8 el b Gdedy oIS il ax > 005+ glod
FauS B Sy Mt gy Dol dls o U ladiges JolS™ yidguw 51
Wsob)fwﬂ)]a&giuof)l.ﬁ.olgl)b}s)f)!b).hduob

1- Near Infra Red (NIR)

2- Dry matter digestibility (DMD)
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Introduction

Intercropping agriculture is one of the pillars of sustainable agriculture that it has become popular in many
countries for reasons such as increasing in the quantity and quality of agricultural products (Pakgohar &
Ghanbari, 2014). Currently in Iran, because of the lack quality fodder, the development of the livestock industry
requires a serious approach to animal feed, which seems to be very important planting of these crops with
intercropping in sustainable agriculture (Nasiri et al., 2015). Intercropping cereals and legumes is one of the kind
intercropping that based on the results, it can increase the quality of forage produced (Javanmard et al., 2015).
The purpose of this study was determination the total yield and forage quality obtained from intercropped Tepary
bean and two millet cultivars.

Materials and Methods

The field experiment was done in a randomized complete blocks design with 30 treatment and three
replications in Jiroft during 2015-2016 growth season. The treatments included combination of Tepary bean
(Phaseolus acutifolus L. Gray) and two cultivars of millet (cv. Pishahang and cv. Bastan) and replacement
intercropping ratio 75:25, 50:50, 25:75 Tepary bean- Bastan millet, sole cropping of Tepary bean, Bastan millet
and the same intercropping ratio of Tepary bean and Pishahang millet. The two plants were cultivated
simultaneously and manually. The intra rows and inter rows were 50 and 10 cm2 respectively. The traits
evaluated were dry forage yield, fresh forage, ash percentage, dry matter digestibility, water soluble
carbohydrates, percentage of calcium, magnesium, sodium, and potassium. The total dry matter yield per plot
was calculated from 1 m? and the forage quality traites of the dried and milled samples in each plot was
measured using infrared spectrometer such as Acid detergent fiber (ADF), Dry matter digestibility (DMD) and
Water soluble carbohydrate (WSC). The amount of Na and K of forage was determined in the extracts prepared
from samples of each treatment by flame Photometer and The amount of Ca and Mg in the extracts was read by
atomic absorption. Data analyses were conducted using SAS ver. 12 and analysis of means was done with the
Duncan’s test in significant at 5% probability level.

Results and Discussion

The results of this study showed that the highest total dry matter yield was obtained from 50:50 t of Tepary
bean- Bastan millet (with 87.57 and 12.59% increasement than sole cropping of Bastan millet and Tepary bean,
respectively) and the same ratio of Tepary bean and Pishahang millet. It seems that the better utilization of
resources, morphological differences of plants and type of cultivar in intercropping system produced more dry
matter yield than sole cropping.The most of Ash, DMD, WSC, Na, K, Ca and Mg, was obtained from
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intercropping treatments. Also the highest Relative Yield Total (RYT) in evaluation of total dry forage yield was
obtained from 50:50 Tepary bean- millet treatment (2.16). Highest level of competition was observed in the
relative yield of total dry forage from 75:25 Tepary bean- millet (1.36). In evaluating the benefits of sorghum
and bean mung bean intercropping, the researchers reported more than one relative yield total in all intercropping
treatments (Shaker- Koohi et al., 2014).

Conclusion

According to the results of this study the highest total forage yield obtained from 50:50 Tepary bean- millet
treatment. Also the quality traits of forage such as Ash, DMD, WSC and amount of Na, K, Ca and Mg were
increased in intercropping treatments. Total RYT increased in 50:50 Tepary beant+ millet. Totally this result
showed inter cropping of bean and millet was better than sole cropping and Therefore, it is possible to introduce
intercropping of cereals and legumes as one of the effective methods for producing high quality forage.

Keywords: Ash, Dry matter digestibility, Relative yield total, Water soluble carbohydrate



