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Abstract

Introduction: Mung bean (Vigna radiata L.) is a significant legume with considerable economic and
nutritional value in Iran. There has been an increased focus on sustainable agriculture in recent years.
One of the sustainable agricultural practices, intercropping mung bean with common millet (Panicum
miliaceum L.), increases production, improves product quality, reduces pest and disease damage, and
conserves natural resources, among other benefits. The objective of this study was to examine the
impact of plant spacing on the yield, yield components, and quantitative properties of mung bean when
grown in pure cropping conditions or in combination with common millet.

Materials and methods: The present study was carried out at the research farm affiliated with the
Faculty of Agriculture, Zabol University, during the 2013-2014 year. Utilizing a randomized complete
block design with three replications, the experiment was conducted. The treatments comprised mixed
row cropping of mung bean and common millet with 50 cm row spacing and intra-row spacing of 5
cm between common millet plants and 20, 25, 30 and 35 cm between mung bean plants, and mixed
row cropping of mung bean and common millet with 50 cm row spacing and intra-row spacing of 20,
25, 30 and 35 cm between mung bean plants. The parameters examined in mung bean were plant
height, branch count, pod count, seed count per pod, and seed yield. For common millet, the
parameters assessed were plant height, dry forage yield, and panicle count per plant. Additionally, the
land equivalent ratio of various mixtures was assessed.

Results and discussion: The findings indicated that both pure and mixed cropping mung bean yield
and yield components were significantly influenced by plant spacing. Pure cropping was conducted
with 15 cm plant spacing, which resulted in the highest seed yield, biological yield, number of seeds
per plant, and thousand seed weight, in that order. The highest seed yield, biological yield, thousand
seed weight, and number of seeds per plant were all observed with a 20 cm plant spacing in mixed
cropping. The quantity of plants per unit area exhibited a decline as the plant spacing increased.
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Nevertheless, with a 15 cm plant spacing, both the quantity of seeds per plant and the weight per
thousand seeds increased, leading to a notable boost in seed yield. Mixed cropping resulted in a
reduction in competition between mung bean and common millet and an increase in mung bean yield
as plant spacing increased. The findings of this study indicated that variations in plant spacing
impacted the region's economy, ecology, and society in distinct ways. The ideal distance between
mung bean plants in pure cropping was 15 centimeters, while in mixed cropping with common millet,
it was 20 centimeters.

The treatment consisting solely of common millet produced 2234.66 kg per hectare of dry forage,
while the treatment consisting solely of mung bean produced 323.3 kg per hectare of seeds. The
experimental conditions that led to the greatest plant height for common millet (45.9 cm) and mung
bean (27.52 cm) were pure common millet cropping and mixed common millet and mung bean
cropping with 20 cm intra-row spacing, respectively. In mixed cropping of mung bean and common
millet with 25 and 30 cm intra-row spacing, the land equivalent ratio was greater than one, indicating
that mixed cropping is more productive than pure cropping. 1.38 was the maximum land equivalent
ratio observed in the mixed treatment.

Conclusion: Plant spacing had a significant impact on the yield and yield components of mung bean
in both pure and mixed cropping, according to the findings of this study. pure cropping was conducted
with 15 cm plant spacing, which resulted in the highest seed yield, biological yield, number of seeds
per plant, and thousand seed weight, in that order. The highest seed yield, biological yield, thousand
seed weight, and number of seeds per plant were all observed with a 20 cm plant spacing in mixed
cropping. Based on the findings of this study, it is advisable to maintain a plant spacing of 15 cm for
mung bean in pure cropping and 20 cm for mung bean and common millet mixed cropping.
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Table 1- Physical and chemical characteristics of the test site soil

S cdl o ek oy 03954 el ol S colan Sk sl
Soil texture Sand Silt clay Nitrogen potassium Calcium Electrical conductivity Soil reaction
(dS/m)
sl 0
26 17 19.1 10.3 2.7 7.6

sandy loam




Yy F9o0 (3351 b balio g (alls cuiS 30 ilo 3 Shas (sl52 9 9, Ko 5 digy alols juil oany 0

2L o515 e Sl cmd (g )lo e jeboas aiyy elas |

aS b Gl o Sile 4 wslin (¥ Jguz) <85 1,3
3 e il YYIO L pl iy ole sladsgy elas )l lpe (i
Ve @) 9,0 bdig o dl ol b ile 5 ()l balse Jles
3 e gilas YOIV L ol (ole aigy i)l 0 a8 5 o giilaw
YO s, 9y beabe o al obb U ile alls Les
alole uolsel 31 yo elas)l el cle ol Cwod o sila
Sl b Jols 4y 558 ity 3585 Al bglas 55, lalS
CilS Gl 3l o )3 gl oS ol 3158 L
ey 3 o a0 aime (Dahmardeh, 2008) s 35 )l 3

A el el (i Lagl 9 5] bgle e
a5 asd Gl pasS ML bl ,o (Nasirpour, 2009) s,

aalne Vol alal) 5l esliiul b e sl S
:(Asgharipour and Rafiei, 2010) o
I Yi
LER=> — M
= il
S (o (rhaw axly (0) 465 S Jsame Hlade Vi
bl
ceelyy 5o (s amly j0) S plen Jo—ame il
oaliiusl b o s g o (5l log0d s 9 (5 kol 4320
aolie Cgz 0l plil EXCEl g MSTAT-C sl 350, 5
0 sl mla v ;0 LSD slazals aiz yg05] 5l Lo Silie
IRVCSU P P S IRV

30 pasS el g bglos 5l iy alls cenS o MEL gl )|
Ghanbari Bonjar, ) sg o] (el csS 5l xin byl ovbo g glis
(2000
0321 b bylie cuiS 35 il 51y oih (5 5031l Slio (il ,lg 4325 - Jga
Table 2- VVariance analysis of measured traits for mung bean in intercropping with millet
Mean of squares ol yo (uKileo
axy° Fg 3o pld olasy § sWwasLlly sloxy L HORIRS)
& i sl )~ g y0 plo Sldw P e bt Gg gl Pl 5o Ll Slaw &ls o .51
2] Number of Number of sub- ) Number of seeds _
S.0vV . plant height . Seed yield
df niams per plant branches in niam
A
. 2 1.373" 0.445™ 3.270"™ 0.115" 898.051™
Repetition
LA:S t 21 #*
’ 4 4.729* 0.809" 5.799™ 6.104" 7923.695™
Treatment
Uas
8 0.478 0.162 1.241 0.249 1638.930
Erorr
(1) Oyt
- 10.73 6.42 3.90 5.50 15.18
CV (%)
Aoy Sy 5 0 Jlizl o ;o lo g g ol dy i g i Glo Jixe £ NS
ns: none-significant, s and s significant at 5 and 1 percent probability level.
48wl s o il Yo (o) (9,0 lodig alsla uul.o ‘:C)S dhd&u HKEY]

A sleasl b ol v o i Al slec S
Ol &S (6 y9ba il aals Sl 4 (VL Sl
ol ol b oesS basls ol slass 2olS o o513
OLLS (slaisS 90 Culd; (09 o5 Jeloar Simls slopS1S

S8l b soly Jlade adgr gz ge milie jlosla il

bylee losi SIFIFF L pln oo,5 4l ol G it

Cewsddy o los YO (o) (49,0 boaigy alold b ilo 5 (3
b sloa Lt 2l 1 1aS JelS  Steas, Al o 4o ko]
lowigs aloli by ile (alls e iS JLows 5 0IPF L 1l oo
L oole b o))l bogldee e aS 1o g jio ilow Vo s (90



Ol)Son g oglls

YYA

oealS Las o5 by ol se 0] G s el vy
00 00938l aigy ;o pls Slawy y bglie oS o e oS5
Bl 5o a8 anl i Lad Jdoa Wl oo cnl 45 o]
e Klg oo &gy yidon LS jo glad 0,5 o )l AT
Sl by lapSTy o 1) wed el i slas &
a4 a9 b wlgioo (Sle olS 5 Sl S (IS
sl 4zl 1) alie 5 eslinul 2STas cenlio 5 55350
5o Lo el cp 5 ol algy yo adls slaes g pls oloss
el 0515 Ol @y S 0 Sk tslizl 5 0 Slos
Ol 9o slizl g 0 See 2Ll pg—az 55 slasilhs
3l 1y llao ol Lglse ci5 5 bt Lugl 5 slabsle
Lol g o)) balse oS o (Abravesh, 2011) oS
iS 6o 15 3l s Gial33 b s 3155 b
ol azily galS Ll 2o Ly sloaig s als slass
2 2LS &S5 g Jad 51 ), o (Nasirpour, 2009)
PC VRV PRCE I APV NI K IR s P
Slawi cwlid a5 g o8 sloas Ll ol jl aigy o515 2al38l
.(Dadkhah et al., 2010) 545 o0 dislS 459y ;0 J5

5 slalagln 5 olS oby o, gy o5 Jolgd jo anles o
4 09bios cow g 3> ;0 oS b glalS ok S,
duolsh )5 pizman s (ialS oS 8 o5 slaasls slass
Gi—bg JFIS s g i Qi g 98 Cleay iy oLy
Dadkhah et ) sl oo (il3dl o8 slaasl i olass ( aLE
=y Glasgas S g aily oSl )y 0 .@l., 2010
o el (555 adlaie )3 Lgw Bl bglore 5 LAl s o
o 03938l Liges 13 0,3 sbrasls slass o515 2als L as

(Rezaie and Tajbakhsh, 2002)

digs > pld dlaas
Slaed e ll5 (T3 1 il ly 525 @l pelul
J9a2) o2 s gime a0 S g )lel w0 gy 0 B
bolro caiS slo )los o 0l lis o Sl anslin (Y
bolse o 51 VIF- b plp Alo 592 50 pls oo o oy
Sty o Bl YO a3 (9,0 aaigy aloli b (5,0 5 Abe
alols |y Ioglien iS5 FIAY b ol ol oloas (a8 g ko]

LY Jgoz) o ol e ilw Ve Gayoy (9,0 dadiy

0 b belse il jo olo (5l 0uds (g S0 Il Wlaw ¥ Jgus
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V5, V6, V7, V8: pure cultivation of mung bean with a distance of 20, 25, 30, 35 cm respectively.
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Figure 1- Yield of mung beans in different planting densities in intercropping with millet
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Table 4- VVariance analysis of measured traits for millet in intercropping with mung bean

Mean of squares i wo (u&ilbeo

&l yuds @l &ol3T a0 g el Wy 50 Az Ol S adgle 5 ;Shas
S.0Vv d.f plant height Number of claws per plant Dry forage yield
BRS
n 2 253.746™ 0.230™ 32586.190
Repetition
e
4 38.051* 3.794* 606696.621**
Treatment
Uas
8 9.923 0.117 63570.253
Erorr

- 7.67 6.71 14.98
CV (%)
A0 S5 5 0 Jlaiml a0 ls s g o A

ns: none-significant, s and s significant at 5 and 1 percent probability level.
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Table 5- Comparison of average traits measured for millet in intercropping with mung bean

Sl gy 0 dzxy olawi ag glay,l Ss adgle o Sloc
Treatment Number of claws per plant plant height Dry forage yield

M1 3.66¢e 4590 a 2234.66 a

M2 4.44d 38.60 b 1453.70 b

M3 5.10¢c 39.06 b 2068.29 a

M4 577b 37.93b 1166.66 b

M5 6.55 a 43.80 ab 1490.74 b

W3l oo by 43 Jouz )0 dbbg e Jledal s jo jls pae BB pae Klis et jo )0 alie By >
Similar letters in each column indicate no significant difference in the corresponding probability level in the variance analysis table.
3l oe (e gilo) YO e YO ¥+ slaasg alols b (ile 5 33, bolse 5 Lalls )3, oos 54 M5 M4 M3 M2 M1
M1, M2, M3, M4, M5 are pure millet and a mixture of millet and mung bean with a distance of 20, 25, 30, 35 (cm) respectively.
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Figure 2- Millet plant height in different densities
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Table 6- Land equality ratio based on dry matter yield

SIS
o D1 D2 D3 D4
Repetition

R1 1 1.27 1.33 0.60

R2 0.94 1.29 1.33 0.87

R3 1 1.14 1.50 1.12

A5 e e Slee

0.98 1.23 1.38 0.86

Average of three replicates

el (o L) YO &+ YO LY+ slaaig alols b olo b o3, boglsee cotS o3 3 4 D4, D3, D2, D1

D1, D2, D3, D4 are the mixed cultivation of millet and mung bean with a distance of 20, 25, 30, 35 (cm) respectively.
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