P-ISSN: 2305-6622; E-ISSN: 2306-3599

International Journal of
Hgricultureg and Bioscigncees

www.ijagbio.com; editor@ijagbio.com

Research Article

Evaluation of Phosphate Fertile 2 and Water Stresson Pod L ength, 1000 Grain
Weight Number of Seed per Pod of Mungbean

Zohre Kiani Racf, Ahmad Mehraban and Hossein Akbari Moghadd&m

!Department of Agronomy, Islamic Azad Universityhéadan Branch, Zahedan, Iran
Scholar of Agriculture and Natural Resources Rese@enter of Sistan, Zabol, Iran
*Corresponding author: ahmadmehraban6é@gmail.com

ArticleHistory: Received: January 01, 2016 Revised: February 28, 2016 Accepted: March 12, 2016

ABSTRACT

Drought is a widespread climatic event which freglyelimits growth of mungbean. Mungbean resporsevater
stress resulting in lower yields. Crop yield of gbean is more dependent on an adequate supplytef tan on
any other single environmental factor. In wintettivation when temperature is low, relative humydis low and
evapotranspiration is greater, then 3-4 timesatian may need to obtain higher yields of mung baavercome
drought effect. Treatments included water stresls ¢dntrol, A2: water stress in during vegetativevgh, A3: water
stress in during reproductive growth) and Phospfetde 2 (B1:0, B2:50, B3:100, B4: 150). Analysi§ variance
showed that the effect of water stress and Phospégtle 2 on all characteristics was significant.
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INTRODUCTION plus pod development stages improve seed yield.t Mos
prominent aspect of growth and development of mung
Drought is a widespread climatic event whichbean is that the plant is sensitive to droughtsses, as a
frequently limits growth of mungbean. Mungbeanconsequence of which growth and developments go
response to water stress resulting in lower yidMdiah  significantly below potential. The major legumesAsia
and Carangal, 2001). The decrease in crop biomasse chickpea, Gicer arietinum L), pigeonpea Cajanus
production is frequently observed in response tdaewa cajan L), and Mungbean\{igna radiata). Mungbean is a
deficit. Drought problems for mung beans are warggn warm season crop requiring 90-120 days of fros¢ fre
with the rapid expansion of water stressed areath@f conditions from planting to maturity. Adequate falhis
world including 3 billion people by 2030 (PosteQ@). required from flowering to late pod filling in ordeo
Crop yield of mungbean is more dependent on amnsure good yield. Drought problems for Mung beanes
adequate supply of water than on any other singlevorsening with the rapid expansion of water strésse
environmental factor (Kramer and Boyer 1997). Imtei  areas of the world including 3 billion people by320
cultivation when temperature is low, relative huityids (Postel, 2000). Mungbean is a short-season summer
low and evapotranspiration is greater, then 3-4esim growing grain legume grown as dry land crop in the
irrigation may need to obtain higher yields of mibwpan center and northeast of Asia (Majnon Hoseini, 2009)
to overcome drought effect (L& al., 2000). Moisture Mung-bean is one of the most nutritious grain legam
deficiency during flowering causes abscission ofvftr  used in different parts of the world. Mungbeanais
bud and hampers pod development. The responsaiof gr drought tolerant crop and performs well under ctods
legume to moisture stress is often related to #eeta of low soil moisture (Kochaki and Benayanol, 1990).
‘moisture sensitive period’ —certain developmeptahses Thomaset al. (2004) investigate some genotypes of mung
in which the plant is or appears by its observeshoase bean and stated that water stress accelerate ftoyvand
to be more sensitive to moisture conditions tharindu podding time in many cases. Leaf chlorophyll conisn
other phases. Maqgsoat al. (2000) observed that mung one of the most important indices showing the
bean suffer due to water stress when grown in dandp environmental stress on plants which reduces usitless
rice soil and that irrigation at vegetative andwidming  conditions (Zarco-Tejada, 2000). Wang (2008) staited

Cite This Article as: Raof ZK, A Mehraban and HA Moghaddam, 2016. Evadumabf phosphate fertile 2 and water
stress on pod length, 1000 grain weight numbereafdsper pod of mungbean. Inter J Agri Biosci, 5&3:66.
www.ijagbio.com(©2016 IJAB. All rights reserved)

63



Inter J Agri Biosci, 2016, 5(2): 63-66.

by increasing water stress, soybean seed protem waery complex at the cellular levels of the wholarpl
decrease. Liet al. (2004) reprted that sever water  (Fooladet al., 2003 a, b; Ashraf and Harris, 2004). This
stress, in the first stage of pod development in soybeanjs in part due to the complexity of interactionsvizeen
decreased pods growth and led to considerable asere stress factors and various molecular, biochemical a

in number of pod. Like other legumes, mung beaes arphysiological phenomena affecting plant growth and
high in protein, having around 25% of the seed drydevelopment (Zhu, 2001). Phosphorus (P) is amoag th
weight and its amino acid profile is complementawy most needed elements for crop production in most
cereal grains. Mung bean is produced in tropical antropical soils, which tend to be P deficient (Adgtu
sub-tropical rain-fed environments with little oron 1995). The deficiency can be acute in some soilthef
impounding of water, and it is prone to drought whe Savanna zone of Western Africa to the extent tiatp
soil moisture or rainfall is inadequate to meetnpla growth ceases as soon as the P stored in the seed i
requirements. It is an important pulse crop in depimg  €xhausted (Mokwunyeet al., 1986). P deficiencies
countries of Asia, Africa and Latin America wheteis  primarily result from either inherent low levels s6il P
consumed as a dry seed and fresh green pody depletion through cultivation. Phosphorus, alifio
(Karuppanapandiaret al., 2006). To cope with the not required in large quantities, is critical towgea
increasing food requirements and as drought is fprma Yield because of its multiple effects on plant ftign
stress which adversely affects plant growth andMuleba & Ezumal, 1985). Phosphorus does not only
productivity; it is important to develop stressemint increase seed yields but also nodulation (Lesel.,
crops (Mahajan and Tuteja 2005). Plant can respoud  1975; Kang & Nangju, 1983) and thus N fixation.
adapt to water stress by altering their cellularinformation on the chemical forms of P is fundanaént
metabolism and invoking various defense mechanismt® understand P dynamics and its interactions in
(Bohnert and Jensen, 1996). Environmental stressei@lcareous and acidic soils which are necessary for
(drought, salinity, heat, cold, etc.) represent ajon management of P. Jalali and Ranjbar (2010) observed
constraint to meeting the world food demand, whichthe reactions of P added to the calcareous soile we
effect of drought, affecting 45% loss in crop yieislof ~ quite rapid and water-soluble phosphate was coegert
considerable importance. In Iran, low precipitationto relatively less soluble compounds within a vehprt
(around 250 mm) along with its uneven temporal andime due to high sorbing capacities of the soils. P
spatial distribution led agronomists to select thest transformations in flooded soils depend on soil
effective irrigation methods or drought toleranttimars ~ characteristics that may affect P availability. B i
(Soltani and Faraji, 2007). Grain legumes are aomaj generally most available to plants when the soil ipH
source of protein in arid and semiarid region ofrtdo between 6.0 and 6.5. When the soil pH is <6.0, the
and play a key role in economy of these regionadSi potential for P deficiency increases for most ofps.

and Patal, 1996). Mungbean is reported to be mor€hosphate ions readily precipitate with metal catjo
susceptible to water deficits than many other graiforming a range of P minerals. The type of mineral
legumes (Pandewt al., 1984). Water stress reduces formed will depend on the soil pH in the first ptaas it
photosynthesis; the most important physiologicalgoverns the occurrence and abundance of those metal
processes that regulate development and produyctifit cations that are prone to precipitate with P iomshe
plants (Athar and Ashraf, 2005). Reduction in laeda  soil solution, namely Ca, Fe and Al. Hence, in naiuto
causes reduction in crop photosynthesis in plasdihg alkaline soils, P ions will rather precipitate aal€um

to dry matter accumulation (Pandetyal., 1984). Water phosphorus  (Ca-P):  dicalcium or octacalcium
stress imposed at any growth stage causes reduiction phosphates, hydroxyl apatite and eventually lealstode

dry matter accumulation depending on the growtlgesta apatites (Hinsinger, 2001).

exposed to stress (Sadasiwral., 1988). According to

Sadasivaret al. (1988), water stress during vegetative MATERIALSAND METHODS

phase reduces grain yield through restricted ptire . )

leaf area and root growth which subsequently the drLocation of experiment .
matter accumulation, number of pods per plant awd | The experiment was conqlucted at the zab(_)l which is
harvest index. Water deficits at the flowering ahe situated between 31° North latitude and 61° Easjitade.
post-flowering stages have been found to have atgre
adverse impact than that at the vegetative stagfigiR
Shirvan and Asgharipu, 2009). The reproductive estiag
the most sensitive growth phase to drought (Bravn
al., 1985) resulting to less yield and poor harvestek
under drought stress (Uprety and I_Bhatia, 1989).eWat giqq experiment

stress reduces plant growth and yield. Howeverewat  The field experiment was laid out in randomized

stress that exists at the reproductive stage sgverecomplete block design with factorial design witire
affects grain yield of mungbean more than its omme  rgpjications.

at other stages (Thomas al., 2004). In addition, the

time of flowering and maturity was shortened underTreatments

stress compared to well-watered conditions. Lembrt Treatments included water stress (Al: control, A2:
al., (2006) found that pod production of chickpea waswater stress in during vegetative growth, A3: wateess
more affected by early podding water stress thafat®y in during reproductive growth) and Phosphate ferfl
podding water stress. Tolerance to abiotic stresses (B1:0, B2:50, B3:100, B4: 150).

Composite soil sampling

Composite soil sampling was made in the
experimental area before the imposition of treats)and
was analyzed for physical and chemical characiesist
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Table 1. Anova analysis of the mung bean affected by wsttesss and Phosphate fertile 2

S.0.V df Pod length 1000 grain weight ~ Number ofidsper pod Number of pod per plant
R 1 0.634ns 1.561ns 7.820%* 22.042ns

water stress (a) 2 7.889ns 50.094** 4.147* 111.028*
Phosphate fertile 2 (b) 3 16.438** 142.040** 13.671 138.620**

a*b 6 0.0897ns 1.299ns 0.643ns 10.620ns

Error 23 0.561 1.888 0.928 7.650

CV (%) - 0.471 3.999 12.555 7.749

* ** ns: significant at P<0.05 and P<0.01 and rsgnificant, respectively.

Table 2: Comparison of different traits affected by wateess and Phosphate fertile 2

Treatment Pod length 1000 grain weight Number efigeer pod Number of pod per plant
Water stress
control 8.77a 36.50a 8.33a 38.75a
vegetative growth 7.80a 34.13b 7.47b 35.67b
reproductive growth 7.68a 32.43c 7.21b 32.67c
Phosphate fertile 2
0 6.36d 29.41d 6.74c 31.00c
50 (kg/ha) 7.36¢C 33.29¢ 6.67c 34.22b
100(kg/ha) 8.47b 35.98b 8.00b 37.56a
150(kg/ha) 9.48a 38.73a 9.28a 40.00a

Any two means not sharing a common letter diffgngicantly from each other at 5% probability.

Data collect seed per pod of treatments 150(kg/ha) was obtained
Data collected were subjected to statistical amalys (Table 2). The minimum of number of seed per pod of
by using a computer program MSTATC. Least Significa treatments no Phosphate fertile 2 was obtainedl€T3b
Difference test (LSD) at 5% probability level waspied
to compare the differences among treatments™ means. Number of pod per plant
Analysis of variance showed that the effect of wate
RESULTSAND DISCUSSION stress on number of pod per plant was significiable
1). The maximum of number of pod per plant of
Pod length treatments control was obtained (Table 2). The mmimn
Analysis of variance showed that the effect of wate of number of pod per plant of treatments reprodecti
stress on pod length was not significant (TableThe  growth was obtained (Table 2). Analysis of variance
maximum of pod length of treatments control wasshowed that the effect of Phosphate fertile 2 amlver of
obtained (Table 2). The minimum of pod length ofpod per plant was significant (Table 1). The maximof
treatments reproductive growth was obtained (T&jle number of pod per plant of treatments 150(kg/hay wa
Analysis of variance showed that the effect of Rhate  optained (Table 2). The minimum of number of pod pe

fertile 2 on pod length was significant (Table The  plant of treatments no Phosphate fertile 2 was iobta
maximum of pod length of treatments 150(kg/ha) wagTaple 2).

obtained (Table 2). The minimum of pod length of
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