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Table 1. Physical and chemical properties of soil
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(ds/m) (ma/kg) (mg/kg)
= 9 35 47 18 0.68 6.6 0.5 0.11 11.3 241
Clay loam
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Table 2. Analysis of variance for effect of plant density and planting patterns on plant height and
yield characteristics of mung bean
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per pod
"_‘&S. 2 401.2 8.3 55 177.4 321 178.3 226.4 39.3
Replication
cunls 5ol
Planting 2 119.5" 321.4™ 89.2™ 2988.2™ 7445 18569™ 33572.5™ 643.2"
pattern (P)
Sy o5y . - - - . - - .
Plant density 2 117.3 308.5 76.4 2583.5 692.4 15927.2 29768.2 31.5
(®)
x3lS oS
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DxP
Error Uas 18 41.2 13.7 6.3 111.7 445 152.7 331.9 12.5
(20,3 12.3 14.1 135 10.2 9.72 12.3 11.9 15.54
CV (%)

ns, *, **: not significant and significant at 5% and 1%, respectively
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Table 3. Effect of plant density and planting patterns on plant height and yield components of mung bean
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Planting pattern Plant density Plant height Pod number Grain number  Grain number per 1000-grain
(plant/m?) (cm) per plant per pod plant weight(g)
] , ] 20 77.31ab 23.05a 97a 2235a 36.8 bc
f“’“s“l*“‘_ﬂ' ) alots 28 80.82a 21.1b 89a 178 b 402b
Row spacing with 30 cm 36 72.62b 16.1 de 74b 144 cd 447 a
] , ] 20 72.34D 22.6 ab 8ab 180.8 b 346¢C
Pl d s, alols 28 75.80 ab 197¢ 7b 137.9 cd 375 be
Row spacing with 15 cm 36 67.61¢ 17.4.d 6.6¢ 1148 ¢ 41.7 ab
N 20 69.74 b 214D 7b 1498 ¢ 341c
o 28 73.33b 19.2¢ 6cd 1152 ¢ 36.2 be
Hand scattering of seeds 36 65.11¢ 155¢ 65c 107.9 ef 39.7b
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Means followed by the same letter in each column are not significantly different in probability level of 5% by Duncan test.

Uil el jo g adg o e slass (5 slaws olidl «
OMe olaws o138l a5 o) co iy 09d o0 A ST 0 Slos
oS 5 e gilu¥ e alolb b oo, cllS (o551 o gy 4o
S My 4 bgye Gialojl cul bl )0 gyeyie ;0 45y Ve
ez Lul b 5l oS g eslitul g (e« 2l9a el
Sandha et al, (2007) .aub Koo cils 5551 g0 4 o
gie s oS (slagST5 3 o o) 45 oS 155 5
OLE ;o ails g B olaws gyl Hlao o ol Loyl 4y asy
UL jo wilo dluwy
Cod o gxe Heb a4 e o il sl ols lis s
Cb ) )8 Lagl iS5 &5 0515 el (55501 il
oae Ve 1 Slhoo b BME jo dils slaws o sien (Y Jgox)
oS g e il alolb L a0, cuils 6651 Loyl i
e B eSilie b ol ol (7085 e yte 50 ATV -
&y i 0 450 Y7 g YA o515 5 (alhcews cls 658l &
o=l e 5lel Bl 5l gl ire SN 5 oils plans]
o=l 50 (Y Jga) ais edslive (b (66Xl )0 o515 g0
William et al, (2002) 4 Singh et al, (1991) o4
0,95 45 el oud g il cews olive gl 4 58
g e ol ol al> e LG L M o wils JSis Sl
a4 e a5 Jele jo 1) el GBolae dils o 5 0,90 €45
g adl slass ralS ay ;oxie 00,8 0,90 oyl Job rals
Sy oyl 130 (Karatian et al., 2002) s5,5 o e
Joloe 135 ez e jo alils slaws bl (pl jo oS

20, cBlS oSl o BLuAY gy glay )l oy i
DS 5 gy sio 3 K3 TA oS5 5 e Lot alobs
S s Ghws cals ol Ll s 5oy SluPO el
Shapiro & (¥ Jgo>) o Jol> aspeyie 0 aSe Y7
Uil as ws S Lo 995 lalllas ,o Wortman (2006)
Lol cams oo yiml38l |y a5y gl )| sasrin 0> U ol oS5
g loaig o doad cold, obwl Jdo @ ol slepSTy o
204 Y oS5 0 g gl el Yl .ok oo ialS
gl ool (614595 9,0 il Culd,y Lo 4 58wy ie
il caws cils 6651 o baig cawlinl au595 9 Lilo sl
5 ool glas )l zals 56 Fathi (2010) (puoren .ol 004
Sagb, el o) wlie Cudguze 4| o515 Gl Ll s

Sl 03ls S o_:‘\.\.c 0‘9.40 9

Agy o I Slawi
sl ).,.;l_, S le e job 4y Al jo e Slaws
Cils oSl byl il S0 YY) asgr o D slaws (s i
g&reie D adn Ve oS5 e ilel e aloli b o,
5 b iews clls oSl iiSan 4 VO/D wlass o aS
) 9 (F J5aoz) S8.5 515 aspe st 0 i TF o815
aS &les, 5 Lo Nabila Zaki et al, (2007) ogas
(8lassS g0 cold,y mals &b sl baie o alols ol
Gob sl ol polie g O enld ol 8l glasla o
Oizen g 2y laplal g (e slaplail (S
o ol 5o glo S n)S llne iy polie oy



=T azio T8 Jlo (Y5, Lo N (0,,90) Jlw /o) g3 U g GO GiBH /...y o515 il 1 it yo 9 (5 yhaor

W o il olaws ill 5 b sl aie o515 als a5 wis S
odd ol izres 33,5 (0 aila) e v e 5y B 4 e
Sloces il g sb 5l Yeane cotls (ST alS a5 ol
A, e dbg o sl slaw iolidl e g O (S
g 03l malS g laails 5l plaS 18 4 (g ingid g 218
Kaur et al., 2004; Toker et ) 55,5 o bogee 5 593 453
Sl il iy o], 0 4 o, o Ll 4 (@l 2004
3 bl G adls a1 Ll g S (o)l g
Radmehr et al., ) coulaisls asls o399 adls os )
Slaces mals col SKew Hialeyl cpl o a7 5956 4 (2004

Al ool wls 59 il cely et O g0 4y aTg (o Al

&l o ySlos

(2l s S o ginn 5l il (il g 525 gl
(Y Jgoz) g aiils o, Slee o Loyl iuiSen 1 g 051,35
5SS 3 0 T STV (eila b s o Shae o 5
a5 Y8 oS, g Ve s, al bbb a0, cils 56N
12 SV TV (il by als o Shac (0 505 5 g2y i
By > an Ve 1S15 s hiws cilS ool 4 liSe
ol as  ols las ol wls (F Jsaz) 8,5 Gl
ol 8l Jeol Jele mlaw axly jo dig olasi g ails) e e v 5
o, Slos olidl Ldo Koo & le .l o0gs wilo o Slae jo
Gl 5 S it Slass 4 Blgiee |y St slagSTs 50
,o Mirzaee & Modhaj (2005) .ols cous Laasls 34
yoslw Ae g PO B il gl o aold 1 o)y
3, Slos 1o o il Vo 5 VIO D a3, (59, dig alold 4
Oyl )0 ey o 0, Slee s 45 W08 )l Like
20,5 o pladsre cpl ol saslin yie SOl Boxd cils
s axlg jo aigs olawi iolidl g laaig alold oS L oS
LS ol sl o 28lS 55205 40 s 5 Shae 5o
e Lles 5 00l ol ez rhaw aoly o a5gy Slows alal b
asllas ;0 .00,5 oo mhaw asly jo aily o Slee iuli8l 4
Vo) kS 0S5 i b oS 03 bl i e 5,500
AL slasy Llad 5l jlo xe Sgldd mope o jo g Vo 4y
Ty i caalie ailoY e v g3 9 GBS Ho iy slasd iy
Sl )38l A e i jo agr dla Lial38l L ails o Slae
(Alavi Fazel et al., 2015)

\#

oealS o cold, olial Lo a4y o ST ol g 0o
sl 00l B o wils slaws

gy 4o ailo slows

9545 o510 el oS Sl e aag b
(Y Jgoaz) 095 jlo some aigy jo ails slawy LQQT DS 5
DS 1 S YTV Sl L g o ails olaws oy i
oS5 g el Giys, alols Ly ays, cosls g5l
OSlae Ly asigr 5o als olass (a8 5 @00 ;5 w5V 0
P& VS5 s b cuils 68 iiSen 5l VA
L gtabasl ol 5l ol @l (F Jsoz) s ol 05
s Fernando et al, (2002) a_Lo>;l Slaize iolejl mls
o=l e ccsls Jlesea Youe & Poehlman (2002)
50 oy alolh (Ll 8L losen aigy o515 rals ioles]
e slaws iolidl 4 orie o, cuils 668y b LS
a5gs ,0 asly olaws T oo 4 g e o wls olaws ig yo
0,99 Js-bo Gl ot 4y o5 slaeS15 )0 Cdiad o al
Sas ool adgs il ln st o B lalS Wl
s 5l (S s ol a8 a4y 1 sl wialgs
ol @ ST, el Loyl i o a gy jo adils slass (6,5,
Csllas Su5elen s Jobss sl a5 canl 00l ly uimen
9 e Jolge 51 (S0 mgtd Blge 0235 (350 g g G
Ail e oSy sl slaws sy oy Slee sl 5 g0
(Fernando et al, 2002)

alolee g

GiiSe i 5 4 o515 wtlS oS Sl cow s sime
ol s eSils Slglio lis (¥ J3uz) 285 15 o]
G35l a8 FEIY G Sle Ly adilo) v v (3 (o i &S
0 V8 ST g e bt alolb by s, coils
a oS VEN Gefilae Ly adlol e v (59 (0558 5 a0 e
Jol> myerie o 4t Ve o155 (alhcaws il (5551
Gl adle slass ol dl as el oads lo (Y Jgoz) ol
O 059 LiplS g Laasls a (g ytwgid olgo JLasl zals
o=, (Kocheki & Banayan Aval, 1994) 55 &
aslo slass ).uL_: Cod AildY e i dy (oo Sl Siales
Al el aslo) e v y5g aigr jo asls olass isl58l L g oog
ol s Asadipour & Haj Seyed Hadi (2013) .cu!



=T azio T8 Jlo (Y5, Lo N (0,,90) Jlw /o) g3 U g GO GiBH /...y o515 il 1 it yo 9 (5 yhaor

b clilo p ol g SOl o Slos (aild 0,Sloc g gy W51y g S 5o 1 -F Jouo
Table 4. Mean comparison for effect of plant density and planting patterns on grain yield, biological yield and
harvest index of mung bean
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(plant/m?) Plant density Grain yield (kg/ha) Biological yield (kg/ha) Harvest index (%)
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Hand scattering of seeds
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Means followed by the same letter in each column are not significantly different in probability level of 5% by Duncan test.
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Introduction

Mung bean (Vigna radiata L.) as one of the most important beans, has 20-25% protein and is a protein
supplier that is needed by humans and plays an important role in this regard. Increasing yield per unit area is
one of the most important factors for increasing production. Planting pattern and plant density per unit area
are two important factors affecting the growth and yield of plants. Therefore, the aim of this study was to
evaluate the effect of these parameters on growth and yield characteristics of mung bean under Baghmalek
weather conditions.

Materials & Methods

In order to evaluate the effect of plant density and planting pattern on growth and yield characteristics of
mung bean under Baghmalek weather conditions, an experiment was carried out as factorial in a randomized
complete block design. The studied factors includ, planting density in three levels of 20, 28 and 36 seeds per
square meter, and the second factor include, hand scattering of seeds (control), between row distances of 15
cm and 30 cm. In hand scattering of seeds (control) (traditional) and row planting, the seeds were cultivated
manually and uniformly in different amounts according to the plant densities. Field preparation included
plowing, disks and leveling. After preparation of the field, nitrogen and phosphate fertilizers were mixed
with the disk machine at a depth of 15 cm. Nitrogen from the source of urea (46%) was 80 kg nitrogen per
hectare, 50% before planting, 25% in stem elongation and 25% in flowering stage and phosphorus fertilizer
from the source of triple superphosphate at a rate of 100 kg/ha P (48%) was used. Statistical analysis was
performed using SAS 9.2 and comparing of the means was based on Duncan method at 5% probability level.

Results & Discussion

The results showed that planting pattern with 30 cm spacing compared to hand scattering of seeds
improved yield, number of seeds per plant, seeds per pod, pods per plant, 1000-grain weight and plant
height. The maximum plant height as 81 cm was obtained from a row planting pattern with a spacing of 30
cm and 28 plants per square meter and the minimum height with an average of 65 cm from density 36 plants
per square meter. The maximum grain yield with 2317 kg/ha was obtained from row pattern with 30 cm
distance and density of 36 seed per square meter. The minimum grain yield with 1027 kg/ha belonged to
hand scattering of seeds and density of 20 seed per square meter. Increasing of 1000-grain weight and
number of plants per unit area was the main cause for increasing of grain yield. In other words, the reason for
increasing yields in more densities can be attributed to the greater number of plants per unit area and 1000-
grain weight. The highest biological yield as 5784 kg/ha was observed from the row planting pattern with a
row spacing of 30 cm and a density of 36 plants per square meter, and the lowest biological yield was 3174
kg/ha and a density of 20 plants per square meter. The increase in biological yield at 36 plants per square
meter was higher than the density of 20 and 28 plants per square meter due to increase in plant number and
also increase in dry matter production per unit area. The maximum percentage of harvest index with an
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average of 40% was belonged to the interaction of row planting pattern with a distance of 30 cm and density
of 28 and 36 plants per square meter.

Conclusion

In general, the results of the experiment showed that in all three planting patterns, the lowest height,
number of pods per plant, seeds per pod and seeds per plant were obtained at 36 plants per square meter. The
maximum grain yield was obtained at 36 plant density per square meter and the row planting pattern with a
distance of 30 cm by 2317.5 kg/ha and the lowest was obtained by 1027.5 kg/ha at a density of 20 plants per
square meter and hand scattering of seeds (control). Therefore, this combination of planting pattern and plant
density in region can be suggested for optimal use of environmental conditions and maximum grain yield.

Keywords: Biological yield, Grain yield, Number of seeds per plant, Plant height
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