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Table 1- Physical and chemical properties of field soil

. JB ol
SL Ges oy e ph 0 aas S os . i BB s (S sl esles
Lt
Soil . . . .
Clay Silt Sand Organic Available K Available P B
%gﬁ;‘ % % % carbon (%) (ppm) (ppm) EC (de.m)
0-30 20 55 25 7.1 0.9 282 6.2 0.45
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Table 2- Analysis of variance for morpho-physiologic traits of mungbean under planting date and
plant distances in row

G oy jgy 4z o b oy jg) 4y

: 415 -
ez U e e
S.0.V. ] f) Growing Degree Growing Degree contgnty Leaf area
) Days to flowering Days to maturity
Replication 1,55 2 803.71 20912.36 0.28 79.82
o 39 40 2 474820.13%* 500147.78%* 136 105.33*
Growing Degree Day
Gy 69 &g abold ns ns e e
. ) 3 6647.53 231.67 0.88 81.45
plant distances in row
0y 69y Ag abolix ud) 59; 4z 0 . .
Growing Degree Day x Plant 6 1009.02™ 834.75™ 0.25 24.09
distances in row
Error s 22 4421.59 1702 0.06 4.79
C.V. (%) &y sy 5.7 34 19.3 5.4

e e g doyd g oy gy Jlein] aws j3 I dme S5 4 NS 9 FH L F
*, ** and ns, represent significant at the 5% and 1% probability levels and non-significant.

=Y Jgus aolol
Table 2- Continued

33 Cop cdals o (glgixo
U‘)"‘"" étl.'w e Qﬁ]b )”"‘“’5‘3 &5‘&).5) <olun dijey uT
SOV, Net photosynthesis coitgﬁetlitjilt Intercellular Relative
Y CO, water
concentration content
Replication 1,55 42.457 1632.19 813.19 44.7
00 39y 425 88.840° 4108.36™ 1533.44" 67.8"
Growing Degree Day
2 3o dlold o % *k ok
20 $9) L9 131.526* 1640.47 1419.55 72.6
plant distances in row
o) 9y 4g abolix Ul jg 4o .
Growing Degree Day x Plant 2.069™ 77.13™ 116.55™ 9.1
distances in row
Error Uas 6.501 63.04 213.07 2.7
C.V. (%) O i g i 9.7 3.18 4.2 3.41

e g Mo )d K g doyd gy Jlein] paw 53 I dxe o 4 1S K F
*, ** and ns, represent significant at the 5% and 1% probability levels and non-significant.
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Table 3- Analysis of variance for morpho-physiologic traits of mungbean under planting
date and plant distances in row

4> 40 R o et
Oy gl .l)T G o B o0 yio 35 I B o ails Sl ailo 1 ‘_,.)5
S.0.V. &% Pod.plant™ Pod.m™ Grains.pod™! 1000-grain
df weight
Replication I, 2 82.11 947.69 20.86 11.31
by 3sy 42y 2 300.44* 38838.36 ** 13.36™ 142.83 *
Growing Degree Day
3y 59y g alold o o n n
3 465.73 304060.1 14.25™ 78.31™
plant distances in row
$9) 4g abolix Wi 59, 40
o, 6 110.59 ** 8957.54* 5.80 36.26™
Growing Degree Day x Plant
distances in row
Error  Uas 22 18.14 1410.66 5.13 34.34
C.V. (%) &l puii s g - 14.7 9.6 18.1 11.2
o) 50 gilol gsbas o o siae 5 o ine é i 4 T T

ns, * and **: no significant, significant in 5% and 1% levels respectively.

=Y Jaus aolsl
Table 3- Continued

oy 3 Sdos el RT3 RSP RS o
Ol et 29lio ;M s 5 ,Slos RN Cabls ails ails
S.O.V. ‘sd ; Grain yield Biological Harvest Grain Grain protein
) yield index protein yield
Replication 1,55 2 468713.00 1245421.77 93.67 43.08 131391.38
5 595 4250 2 1889581.77**  3793194.19 **  127.28* 128.14* 97104.70*
Growing Degree Day
) 59 4y alold 3 124511574 2107190.13°°  340.44*  1138™  159287.13°
plant distances in row
&g abolix uly 39 42 )0
@955 89 6 30697.8* 53054.12 ** 97.90 ** 5.A1™ 7866.52 ™
Growing Degree Day x
Plant distances in row
Error W 22 21555.55 17427.04 9.60 4.67 3756.29
C.V. (%) &l puais <o g - 7.1 6.2 7.7 53 8.4
RSN YA L;)L{l ok 0 )0 gime g o Sixe i o 4y Mj =

ns, * and **: no significant, significant in 5% and 1% levels respectively.
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Table 4- Mean comparison of morpho-physiologic traits of mungbean under planting date and
plant distances in row

G ooy 39, 4z )0 b oy 59) a0 slaizgy culon
‘ : B e 3
Ay 39y 4o c;""Jf n:”““’) WA s . stomatal
Growing Degree Day Growing Degree Growing Net phOtOS}'l’lt?eSIS conductivity
Day to Degree Day to (umoles/m?) (mmol m? s
flowering maturity
RS TSR SEARID 1020b 1858a 15.12b 255b
1910 GDD
oy 39 4,3 WY 1383a 1685b 19.71a 264a
1740GDD
Ay 39y 4y 1FAL 1067b 1448¢ 15.07b 228c
1485 GDD
Grestle) sy g9 4t alold
plant distances in row (cm)
5 B - 172¢ 229
10 - - 19.53b 253a
15 - - 21.05a 260a
20 - - 19.1b 255a

Al gl gae BB Jlaim] mhaws 10 ¢SSl (glasals aiz g0l ulul y ol oo S i By gl)ls a5 g 2 0 ole Sl
Means in each column, fallowed by similar letters are not significant different at the %35 probability level using
Duncans Multiple range test.

-F Jous aslol
Table 4- Continued

439y »3Cop clals

. Al 415 o) &lo (pdig g &lo (pdig g 0 ySlos
LS BII RS H Intercellular CO, i o S oTmaR (TR S
. . 1000-grain Grain protein Grain protein yield
Growing Degree Day concentration weight (2) (%) (k ha‘l)
(1 mol co, mol™) gntie 0 &
5y . 347a
53 39) 4250 1) 57.71a 38.60 b 9422
1910 GDD
P . 334b
w85 39 4252 WWE 53.85a 37.35b 977 a
1740GDD
By s 357a
55 395 4259 1FAD 48.35b 4353a 806 b
1485 GDD
(osiilo) o) (59, &g abold
plant distances in row (cm)
5 360a - - 804 b
10 336b - - 968 a
15 335b - - 1068 a
20 353a - - 793 b

Al gl gae BB Jlaio] mhas 10 ¢SSl (glaials wiz g0l Lulul ol oo S i By gl)ls a5 g 2 0 ole 1 Sl
Means in each column, fallowed by similar letters are not significant different at the %35 probability level using
Duncans Multiple range test.
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Figure 1- Mean comparison for interaction effect of plant distances in row xGDD on
relative water content
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Figure 2- Mean comparison for interaction effect of plant distances in row xGDD on leaf
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Figure 3- Mean comparison for interaction effect of plant distances in rowxGDD on
chlorophyll content
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Figure 4- Mean comparison for interaction effect of plant distances in row xGDD on
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Figure 5- Mean comparison for interaction effect of plant distances in row xGDD on

2

pod.m
3500 - X 1910 GDD
+ 1740 GDD
3000 1485 GDD

(kg/ha)

2500 -

2000 -

J

1500 -

Grain vield

1000 -

500 T
5 10 15 20
Plant distances in row (cm)*Growing Degree Day
1910GDD=y = -396/2x2+ 1991 /5 + G08/7 | 740 GDD= v = 2672 1 1355% + 1061
RESEE TR = 0/961

1485 GDD=y = -308/7x2+ 1463/x+ 491/2
R =0/975

alo o, Sles 5 alsy oy 4,0 X (A, (59, g alold ummf,.,u eSilee dnlie —F TS

Figure 6- Mean comparison for interaction effect of plant distances in row xGDD on

grain yield



VFAR Sl (OO ol ooz Al ool GALS (55505528551 (ool 55

7000
6000
w
=
= 5000 -
= — )
= t
2 4000 -
2
B 3000
S < 1910 GDD
(=<}
2000 - = 1740 GDD
4 1485 GDD
1000 ' ; .
5 10 15 20

Plant distances in row (cm)*Growing Degree Day

1~40GDD=y = -331.1x+ "040 19210GDD==-1032x+ 6919 14853GDD=y =-34"x+ 5991
R¥= N.]BNOS R¥=0.979" R*=08726

Soslsm 3 Shes 0B, 39, 42,3 X 3, (5, A akold aSen 3l Sile anlie -V YK
Figure 7- Mean comparison for interaction effect of plant distances in row XGDD on

biological yield
60
50 - p—
- * ab-
4 be Tlebe

= 40 _ © . de
= wide 4 qe ®1910GDD

30 - Ae

= 1740 GDD
20 - A 1485 GDD
10
5 10 15 20

Plant distances in row (cm)*Growing Degree Day

1740GDD =y = -5/55x% + 29/97x + 8/945 1910 GDD=y 3/99x2 + 22/92x + 14/1
R*=0/973 F }

Sojglam Cubloy (el p ad) 5g; 450 x o, (55, a5y alols (iiSen p 3l uSKilie dnolio —A S
Figure 8- Mean comparison for interaction effect of plant distances in row xGDD on HI



295 08 Ale (Siele dsdiee Dlho (B g alls 0 Shes ATy -6 p0li 9 98 Sleke FY I

References ooliiwl 5590 asleo

e Abadian, H., N. Latifi, B. Kamkar, and M. Bagheri. 2008. The effect of late sowing
date and plant density on quantitative and qualitative characteristics of canola
(RGS-003) in Gorgan. Journal of Agricultural Sciences and Natural Resources.
15(2): 53-64. (In Persian).

eAgung, S., and G.K. McDonald. 2004. Effects of seed size and maturity on the growth
and yield of faba bean (Vicia faba L.). Australian Journal of Agricultural
Research. 49: 79-88.

eArnon, A.N. 1967. Method of extraction of chlorophyll in the plants. Agronomy
Journal. 23: 112- 121.

e Asgari, S.R., M.R. Dadashi, and M.T. Feyzbakhsh. 2018. Investigate the effect of plant
density on yield and yield components of green pods in four pea cultivars in
Gorgan region. Journal of Field Research. 10(2): 97-114. (In Persian).

e Awasthi, R., N. Kaushal, V. Vadez, N.C Turner, J. Berger, K.H.M. Siddique, and H.
Nayyar. 2014. Individual and combined effects of transient drought and heat stress
on carbon assimilation and seed filling in chickpea. Functional Plant Biology. 41:
1148-1167.

eBhardwaj, H.L., and A.A. Hamama. 2015. Cultivar, planting date, and row spacing
effects on mungbean performance in Virginia. HortScience. 50 (9): 1309-1311.

eBhardwaj, H.L., and A.A. Hamama. 2016. Cultivar, planting date, and row spacing
effects on mungbean seed composition. Journal of Agricultural Science. 8 (10):
26-32.

eCheraghi, S., M. Rafiei, and Ali. Khorgami. 2011. The effect of foliar application of
nitrogen at different dates, and planting method on grain yield, and Yield
components of mungbean in the environmental conditions of khoramabad. Journal
of Crop Physiology. 3 (9): 15-29. (In Persian).

eFadaei, J., A. Faraji, M.R. Dadashi, and A. Siahmarguee. 2017. The response of
mungbean crop (VC-1973A genotype) to planting date, plant density and irrigation
in Gorgan condition. Iranian Journal of Pulses Research. 8(1): 180-191. (In
Persian).

eForghani, A., N. Khodabandeh, D. Habibi, and A. Bankehsaz. 2010. Reaction of
chlorophylls a and b, proline and yield of corn (SC704) to light stress and different
density levels. Journal of Field Research. 2(1): 29-37. (In Persian).

eGregory, S., and W.W. Wilhelm. 1997. Growing degree days: one equation, two
interpretation. Agriculture and Forest Meteorology. 87(4): 291-300.

eHalder, K., and S. Burrage. 2004. Effect of drought stress on photosynthesis and leaf
gas exchange of Rice Growth in Nutrient Film Technique (NFT). Pakistan Journal
of Biological Sciences. 7: 563-565.

eHashemi Dezfouli, M., A. Koochaki, and M. Banayanaval. 1995. Maximizing crop
yield. JDM Press. 287 Pp. (In Persian).

eHolliday, R. 1960. Plant population and crop yield. Field Crop Abstracts. 13: 159-167.

ellkace, M.N., and V.E. Emam. 2002. Effect of plant density on yield components in
two winter oilseed rape (Brassica napus L.) cultivars. Iranian Journal of
Agriculture Science. 3 (3): 513-524. (In Persian).



FEY VPR 5l (OB o,lad (oo ez Al o5 LS 635lss 508551 sale 4,23 I

eJackson, M.C. 1964. Soil chemical analysis. Constable and Co. Ltd. London. pp: 183-
192.

eKadam, S. S., and S.A. Khanvilkar. 2015. Effect of phosphorus, boron and row
spacing on growth of summer green gram (Vigna radiata). Journal of Agriculture
and Crop Sciences. 2: 7-8.

eKaur, R., T. Bains, H. Bindumadhava, and H. Nayyar. 2015. Responses of mungbean
(Vigna radiata L.) genotypes to heat stress: Effects on reproductive biology, leaf
function and yield traits. Scientia horticulturae. 197: 527-41.

eKumar, M., G.S. Panwar, and S. Kushwaha. 2016. Effect of planting date, seed rate
and row spacing on nodulation efficiency of bold seeded spring mungbean [Vigna
radiata (L.) Wilczek] in Bundelkhand region of India. Legume Research. 39 (2):
293-296.

eLateef, E.A., M.A. Salam, M. Selim, M. Tawfik, M. EL-Kramany, and A. Farrag.
2018. Effect of climate change on mungbean growth and productivity under
Egyptian conditions. International Journal of Agriculture, Forestry and Life
Science. 2 (2): 16-23.

eLone, B., A. Hasan, B. Singh, A.S.A. Haq, and N.R. Sofi. 2009. Effects of seed rate,
row spacing and fertility levels on yield attributes and yield of soybean under
temperate conditions. Journal of Agricultural and Biological Science. 4: 19- 25.

eLopez- Bellido, F.J., R.J. Lopez- Bellido, S. Kasem Khalil, and L. Lopez- Bellido.
2008. Effect of planting date on winter kabuli chickpea growth and yield under
rainfed Mediterranean conditions. Agronomy Journal. 100 (4): 957-964.

eMandehpour, S., S. Lak, and M. Sharafizadeh. 2015. The effect of planting date and
plant density on phonological characteristics, yield and yield components of hybrid
corn Karun 701 in Khuzestan. Crop physiology Journal. 6(24): 105-118. (In
Persian).

eMohdal, A.R., T. Munira, and M. Tahawa. 2004. Effect of seed size and plant
population density on yield and yield components of local faba bean (Vicia faba L.
Major). International Journal of Agriculture and Biology. 6(2): 294-299.

eMoniruzzaman, M., G.M.A. Halim, and Z.A. Firoz. 2009. Performances of French
bean as influenced by plat density and nitrogen application. Bangladesh Journal of
Agricultural Research. 34 (1): 105-111.

eMousavi, S.K., and P. Pezeshkpour. 2006. Evaluation of Kabouli chickpea (Cicer
arietinum L.) cultivars response to sowing date. Iranian Journal of Field Crops
Research. 4: 141-154. (In Persian).

eMurua, M. 2002. Polymer seed coating effects on feasibility of early planting in corn,
planting date and corn productivity. MSc. Thesis, Purdue University.

eNaderi. F., S.A. Siadat, and M. Rafiee 2010. Effect of planting date and plant density
on grain yield and yield components of two maize hybrids as second crop in
Khorram Abad. Iranian Journal of Crop Sciences. 12 (1):31-41. (In Persian).

ePasandi Pour, A., and H. Farahbakhsh. 2017. Effect of plant density on growth indices
and yield of henna (Lowsonia inermis L.) ecotypes in Shahdad region of Iran.
Iranian Journal of Crop Sciences. 18(4): 334-346. (In Persian).



s 8y e (Salsabshge Slao 5 5 4l o Slas Sy s 0l 53,5 ek FrY |

ePasandi Pour, A., and H. Farahbakhsh. 2018. The Effect of plant Density on
photosynthesis and Growth Indices of Henna (Lowsonia inermis L.) Ecotypes.
Iranian Journal of Field Crops Research. 16 (1): 181-190. (In Persian).

ePookpakdi, A., and C. Chugphetchinda. 1988. Growth stage identification in
mungbean (Vigna radiata L. Wilczek). General National FAO Committee.
26(1):75-80.

eSadeghi, H., H. Heidari Sharifabd, A. Hamidi, Gh. Noormohammadi, and H. Madani.
2015. Effect of planting date and plant density on net photosynthesis, stomatal
conductance, leaf chlorophyll index and grain yield of soybean in Meghan and
Karaj areas. Plant Ecophysiology Journal. 7 (23): 85-94. (In Persian).

eSalehi, F. 2014. Effect of plant density on seed yield and its components in new red
bean lines. Applied Fild Crops Research. 27(103): 23-28. (In Persian).

eShakarami, G., and M. Rafiee. 2009. Response of corn (Zea mays L.) to planting
pattern and density in Iran. American-Eurasian Journal of Agricultural &
Environmental Sciences. 5(1): 69-73.

eSiddique, K.H.M., S.P. Loss, K.L. Regan, and R.L. Jettner. 1999. Adaptation and seed
yield of cool season grain legumes in Mediterranean environments of south-
western Australia. Australian Journal of Agricultural Research. 50: 375-387.

eSingh, A.P., B.S. Dhillon, and A.S. Sidhu. 2019. Productivity of summer moong
(Vignaradiata L.) as influenced by different sowing dates and varieties. Journal of
Pharmacognosy and Phytochemistry. 8 (3): 781-784.

eSoleymani A. 2016. Effect of plant density on light absorption in canopy and growth
indices of sunflower cultivars (Helianthus annus L.). Crop Physiology Journal.
7(28): 107-123. (In Persian).

eSoleymani Sardoo, M., G. Afsharmanesh, and Z. Roudbari. 2017. Evaluating the
effects of sowing date and plant density on yield and yield components of
mungbean in Jiroft county. Journal of Crop Science Research in Arid Regions.
1(1): 27-34. (In Persian).

eSoomro, M., H. Markhand, and B.A. Soomro. 2011. Screening Pakistani cotton for
drought tolerance. Pakistan Journal of Botany. 44: 383-388.

eSorkhi, F. 2017. Effect of planting pattern and plant density on growth, dry matter
remobilization and grain yield of maize (Zea mays L.). Crop Physiology Journal. 9
(34): 61-78.

eZeinali, E., A. Soltani, M. Khadempir, M. Tourani, and F. Sheikh. 2014. Studying the
response of yield components, grain and green pod yield of two faba bean cultivars
to inter- row spacing in normal and late seeding dates. Journal of Crops
Improvement. 15 (4): 195-210. (In Persian).

eZhang, X.B., P. Liu, Y.S. Yang, and G.D. Xu. 2007. Effect of Al in soil on
photosynthesis and related morphological and physiological characteristics of two
soybean genotypes. Botanical Sudies. 48: 435-444.



445 Journal of Crop Ecophysiology / Vol. 14, No. 3, 2020 I

Research Article DOLI: 10.30495/jcep.2020.679071

Responses of Seed Yield and Morphophysiological Traits of
Mungbean (Vignaradiate L.) cv. Gohar to GDD and Plant
Density in Ilam Region

Abas Soleymani Fard'’, and Rahim Naseri?

Received: October 2019, Revised: 3 May 2020, Accepted: 18 August 2020

Abstract

To study the effect of GDD and plant spacing on some agronomic, morpho-physiologic
traits and qualitative traits of mungbean (Vigna radiate L.), cv. Gohar, a field experiment was
conducted by using a factorial experiment based on a randomized complete block design with
three replications in summer of 2016 in Ilam region. The first factor, planting date, consisted of
three GDD of 1910 GDD, 1740 GDD and 1485 GDD (planting dates of 10 and 25 July and 5
July) and the second factor plant spacings on the row consisting of four levels (5, 10, 15 and 20
cm) with 50 cm between rows (40, 20, 13.3 and 10 plants.m™, respectively). The results showed
that leaf chlorophyll content, leaf area, relative water content, pods.plant”, pods.m™, grain yield,
biological yield and harvest index were affected by planting datex plant distances on the row.
The highest chlorophyll content (1.85 mg/g fresh weight), pods.plant™ (44 pods), pods.m™ (507
pods), grain yield (3149 kg.ha™") and harvest index (50.2%) were obtained at 1740 GDD and 15
cm plant distances on the row. According to the results of this experiment, the highest grain
yield and yield components belonged to the planting date of 1740 GDD (planting dates of 25
July) with 15 cm plant distances on the row (13.3 plants.m™) in Ilam region.

Key words: Grain protein, Harvest index, Leaf area, Photosynthesis.
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