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Abstract 

The present experiment aimed to observe the Effect of irrigation frequencies on the 

morphological attributes Wheat crop under Wheat-Chickpea intercropping. The 

experiment was laid out in randomize complete block design (RCBD) with four 

treatments and three replications on replications on experimental field at School of 

Agriculture, Lovely Professional University, Phagwara, Punjab. The treatments were 

T0- Control, T1- RDF+ Recommended number of Irrigation frequencies (W-5, C-2), T2- 

RDF+ Less number of Irrigation frequencies (W-4, C-1), T3- RDF+ High number of 

Irrigation frequencies (W-6, C- 3). Growth characters were recorded in 45 DAS, 90 

DAS, 135 DAS. Result shows that Maximum and the recommended irrigation 

frequencies increased the plant height, leaf size, spike length, number of tillers, stem 

girth. Intercropping of these both crop also a showed a significant variations in 

different irrigation frequencies on the morphological attributes. Intercropping also 

showed great response in the less moisture condition which can beneficial to the 

farmers. 
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Introduction 

Wheat  iis I one iof  ithe imost iconsumed icereal icrop iin ithe iworld, iwhich iis icultivated iall iover 

ithe iworld. iVarious ikinds iof iwheat itogether imake iup ithe ivariety iTriticum, ithe imost 

icomprehensively iadvanced iwheat i(T. iaestivum). iWheat iis icommonly iknown ias ithe 

i"king iof icereal" ifor ia isignificant ilife ispan iand iit iis istill iholding ithe ipride iof iplace ieven 

itoday. iWheat iis ion ithe iprinciple ifood igrain ieat iby ipeople iall iover ithe iworld iand iis iknown 

iof i35 ipercent iof ithe iaggregate ipopulation idepends ion iwheat, ias iit icontribute imore 

ienhancements iparticularly ibasic ibody ineed ilike iamino iacids ithan isome iother icereal icrop. 

iIntercropping iof icereals iand ilegumes iis ian iignored isubject iin iagricultural iscience iand 

ipractice iin iboth iconventional iand inatural icultivating iframeworks i(Dahlmann, iFragstein, 

i2006). iThe ireason ifor iintercropping iis ito icreate igainful iorganic iassociations ibetween ithe 

iproducts. iIntercropping ican iexpand igrain iyields iand istability, iefficiently iutilize 

iaccessible iresources, idecrease iweed iinteraction iand imaintain iplant ihealth i(Hauggaard-

Nielsen et al., 2001). Intercropping is a method of growing of crop which includes 

developing of two or more crop yield species or varieties the same time in particular 

line mix on a same field (Katyayan 2005). Increased of the resource utilization for 

higher productivity with intercropping can be done (Tilman et al. 2002). The total 

population of world is expanding quickly, and in order to have optimum food, one of 

the most important strategies is to increase the crop yield in per unit area of total 

available land, which appears decreasing step by step. So, to boost the agricultural land 

utilize and yield, a definitive objective of farming, specifically yield, intercropping, is a 

progressed agronomic strategy that enables at least 2 or more crops growing in the 

same experimented field. 
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 Better usage of agricultural land, sources and decreased weed establishment in 

field, limit the risk of food security by improving yield stableness. A few elements can 

influence intercropping: number of planting, time of sowing, crop maturity, the 

selection of variety that is compatible with another variety and the locals financial 

situations. In intercropping, the land equivalent proportion (LER) is utilized to quantify 

the total production of field. Since wheat is the vital cereal crop in the globe and is most 

suitable for intercropping, this work is eyes on wheat-based intercropping. Naser, H. 

M. (1996) idescribed ithat ibalancing iof iproper iirrigation ilevel ito isupply isufficient 

iquantity iof iwater iin ithe icrucial iflowering iperiod iand igrain iformation istages, iyet 

ipermitting imoderate istress iat ivegetative iand imaturity istages iproduce ithe iideal iyield iwith 

igreatest iwater iuse iefficiency.  Islam i(1997) isuggested ithat iplant iheight iimproves iwith ithe 

ihigher inumber iof iirrigation iwhich ialso iimproves ithe itotal igrowth iand idevelopment iof 

ithe iplant.  Meena et al. (1998) isuggested ithat iwheat igrain itotal iyield iwas ithe ibest iwith 

iconventional irecommended iirrigation ilevel. AA 

Akhtar et al.(2010) istated ithat ibest iresult iwas igiven iin ithe iin isole ichickpea 

iwhere ioptimum iirrigation iwas iprovide ithen ithe iintercropping iof iwheat ichickpea. iIt imay 

ibe idue ito iavailable imore isoil imoisture ifor ibetter ioverall idevelopment iof iindividual iplant 

iunder iIrrigation iat ipre-flowering istage iand ipod iformation istage i(IPFP).  
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iChaudhary iand iDahatonde i(2007) inumber iof iirrigation iadditionally ieffect ion 

iplant igrowth iand idevelopment. iPotential iyield iis idetermined iduring ithe iearly istage iof 

idifferentiation iof iinflorescence iwhich idecides ithe inumber iof ispike ilets iformed ion ieach 

ispike. iKong iet ial. i(2002) ireported ithat ithe ilowest ihundred igrain iweight iwas iobtained 

ifrom icontrol itreatment iwhich iwere icomparable iwith idifferent iirrigation itreatments. i 

Huang et al.,(2005) and Das et al., in (2011) idescribed ithat ithe ilength iof ispike iincreases 

iwith ithe iincreasing iirrigation ilevel iand ithe ihighest igrowth iand idevelopment iof iwheat 

ichickpea iintercropping iwas iin imaximum imoisture ipresent iin ithe isoil.and  

 

                                          Methods and Methodology 

A field experiment was conducted on a sandy loam topsoil soil of Lovely Professional 

University, Jalandhar, Punjab having pH 7.1 during 2017-18. The climate of the area 

comes under Agro ecological sub region (northern plain, hot sub humid eco-region 

Punjab). The area comes under the semi arid zone with the annual rainfall of 527.1mm. 

The experiment was laid out in Randomize Complete Block Design (RCBD) with four 

treatments and three replications T0- Control, T1- RDF+ Recommended number of 

Irrigation frequencies (W-5, C-2), T2- RDF+ Less number of Irrigation frequencies (W-

4, C-1), T3- RDF+ High number of Irrigation frequencies (W-6, C- 3). The 

morphological data was taken in 45 DAS, 90 DAS, 135 DAS. 

The present experiment was conducted in land of Wheat Chickpea intercropping. The 

crop varieties wheat (HD3086), chickpea (PBG-5) were sown in the last week of 

November. The wheat and chickpea were sown in the field as sole and as well as in 

intercropping. The size of the field was 650m2 ( Net plot size -624m2). The planting 

distance for wheat was 30 cm in sole crop, for chickpea 30 cm and for intercropping 30 
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cm + 25 cm respectively. Irrigations were given accordingly to the treatment and the 

morphological data was taken in 45DAS, 90DAS, 135DAS. 

 

     Table 1. Irrigation frequencies according to the treatments. 

 

First irrigation 30DAS, 08-01-2018 (Wheat + Chickpea) 

Second Irrigation 45DAS,23-01-2018 (Wheat) 

Third irrigation 75DAS, 22-02-2018 (Wheat) 

Fourth irrigation 90DAS,09-03-2018 (Wheat + Chickpea) 

Fifth irrigation 110DAS,28-03-2018 (Wheat + Chickpea) 

Sixth irrigation 125DAS, 12-04-2018 (Wheat) 

 

                                                   Result and Discussion 

Sole Wheat-  

In sole wheat the highest plant height was recoded in T3 (38.70cm), T3 (75.44cm) and T3 

(76.26cm) at 45 DAS, 90 DAS and 135 DAS while minimum plant height was recorded 

in T2 (31.90cm), T0 (68.57cm) and T0 (69.84cm) at 45 DAS, 90 DAS and 135 DAS.  It 

may be because of water stress significantly decreased the plant height by applying less 

number of irrigation, as the same result was reported by (Gupta et al., 2001). Water 

stress certainly decreased the height of the plant in sole wheat crop. Plant height 

improves with the higher number of irrigation (Islam, 1997 and Gupta et al., ). 
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Fig 1: Effect of different irrigation frequencies on plant height of sole Wheat 

In sole wheat the highest leaf area was recorded in T3 (9.22 cm), T3 (26.62cm) and T3 

(27.48 cm) at 45 DAS, 90 DAS and 135 DAS while minimum leaf area was recorded in 

T0 (8.40 cm), T0 (21.86 cm) and T0 (24.08 cm) at 45 DAS, 90DAS and 135 DAS. It may 

be because moisture of soil boosted the plant growth and development, as a result leaf 

area got increased. The same result also shown that number of irrigation additionally 

effect on plant growth and development which described in this study is also supported 

by Naser (1996). 
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                 Fig 2: Effect of different irrigation frequencies on Leaf area of sole Wheat 

In sole wheat, highest tiller number per meter row T1 (122.66), T2 (127.66) and T3 

(124.66) was recorded at 45DAS, 90DAS and 135DAS. While the lowest no. of tillers 

per meter row T0 (104.66), T0 (113.66) and T0 (106.00) was recorded at 45 DAS, 90 

DAS and 135 DAS. Water stress was imposed at the booting stage caused a greater 

reduction in number of tillers (Gupta et al., 2001). 

Tiller number 

 

             Fig 3: Effect of different irrigation frequencies on Tiller number of sole Wheat 
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Intercropped wheat- 

In intercropped wheat the highest plant height was recorded in T3 (42.46cm), T1 

(91.60cm and T1 (92.56cm) at 45 DAS, 90 DAS and 135 DAS while the minimum 

plant height was recorded in T0 (38.62cm),T0 (84.36cm) and T2 (87.94cm) at 45 DAS, 

90 DAS and 135 DAS. Plant height was significantly influenced by the number of 

irrigation given to the crop. Similar results have been reported by Rummana et al. 

(2018). 

Plant height 

                  

         Fig 4: Effect of different irrigation frequencies on Plant height of intercropped wheat  

 

In intercropped wheat the highest leaf area was recorded in T1 and T3 having same 

value (10.04 cm) at 45 DAS, at 90 DAS and 135 DAS it was recorded in T1 (30.04 cm) 

and T1 (31.56 cm) while minimum leaf area was recorded in T0 (9.02 cm), T0 (24.60 

cm) and T0 (26.20 cm) at 45 DAS, 90DAS and 135 DAS.  

 It may be because of the higher moisture given to the soil, which increased the total 

growth and development in which leaf area is an important attribute. 

Leaf area 
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          Fig 5: Effect of different irrigation frequencies on Leaf area of intercropped wheat 

In intercropped wheat, highest no. of tillers per meter row T1 (126.66), T1 (136.00) and 

T1 (131.33) was recorded at 45DAS, 90DAS and 135 DAS. While the lowest no. of 

tillers per meter row T0 (97.66), T3 (117.00) and T0 (113.00) was recorded at 45DAS, 

90DAS and 135 DAS. In all the treatments higher moisture   improved the tillers. So it 

is clear that high moisture can increase the number of tillers in wheat plant. Moisture   

in proper stages improves the total growth and development in crop.  
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Fig 5: Effect of different irrigation frequencies on Tiller number of intercropped wheat                              

                                                

                                                  Conclusion 

By doing this experiment in the field conditions we have understood that the different 

irrigation frequencies have a great influence on the morphological characters of wheat. 

The plant height, leaf area and the number of tillers has been influenced by irrigation 

frequencies which is great to find out the best suited irrigation method in the field. By 

doing this experiment we also got to know that intercropping approach is a best way to 

minimize the loss during the growth period in field. Such experimentation can create 

awareness among farmers about better yield in wheat - chickpea intercropping with less 

irrigation, and future soil health can be managed. 
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