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ABSTRACT 19 

Aim: The studywas carried out to investigatethe effect of different sowing dates on growth and grain yield of 20 

chickpea(Cicerarietinum L.)cultivars. 21 

Study design:  A randomized complete block design (RCBD) in split plot arrangement was used. 22 

Place and Duration of Study: Pulses Section, Rice Research Institute, Dokri, Sindh, Pakistanduring Rabi 23 

season of 2012-13. 24 

Methodology: Five sowing dates [Sl= 15thOctober2012, S2= 30thOctober2012, S3=15thNovember2012, S4 = 25 

30thNovember 2012and S5=15th December2012] in main plots and four cultivars [Vl=DG-92, V2= Chhola, 26 

V3=DG-89 and V4=Sanyasi] in sub-plot. 27 

Results: Sowing dates had significant difference (P ≤ 0.05) on days to 50 % flowering, plant height, branches 28 

and pods per plant and 1000-seed weight while cultivars had on days to 50 % flowering and 1000-seed 29 

weight. Significant differences (P ≤ 0.05) were observed among sowing dates and chickpea cultivars 30 

interaction for days to 90 % maturity andgrain yield.The maximum days to 90% maturity were observed for 31 

cultivar Sanyasi (169 days) when sown on 15thOctoberwhile minimum forcultivar DG-92 (122 days) when 32 

sown on 15th December. Grainyield was maximizedfor DG-92 (3.3 Mg ha-1) atsowing date of 15th November. 33 

Conclusion: It is concluded that under agro-climatic conditions of TalukaDokri, District Larkana, Province 34 

Sindh, Pakistan,cultivarDG-92 performedthe best when sown on first fortnight of November. 35 

Key words: Sowing dates, cultivars, grain yield and chickpea 36 

1. INTRODUCTION 37 

Chickpea is a conventional pulse crop of Pakistan and reasonable source of protein in human diet. It contains 38 

21 % protein, 61 % carbohydrates and 2.2 % oil [1]. It is not only the best source of protein but also a good 39 

food of high nutritive value ensuringsubstantialquantity of dietary fiber, vitaminsC along with iron and minerals 40 

[2]. In Pakistan, chickpea is grown on an area of 975 thousands hectares with the total production of 475 41 

thousand tons [3] and an average grain yield of 794 kg ha-1, which is too low than its potential (1600 kg ha-
42 

1).In Pakistan, chickpeais a broad-spectrum,reasonableand wide adaptabilityin all types of soil.It hasability to 43 



2 

 

tolerate relatively high temperatures during the flowering and grain filling stage.Pulses havecapability to fix the 44 

atmospheric nitrogen which hasanimportant role in the profitability of farming systems by reducing cost of 45 

fertilizer application for both winter and summer cereal crops.  46 

There are some limitations in chickpea production in which frost damage and disease are the two 47 

mainlimitations[4]. In sub-tropicalregion, the climate is temperate with winter rainfall, chickpea is 48 

conventionallyseeded in spring; therefore, the crop faceshigh temperature and water stress towards maturity 49 

which resulted in low and variable yields. However, with new cultivars, winter seeding of chickpea in sub-50 

tropical environments has recently been augmented, since winter sowing provides higher and more stable 51 

yield and growth [5]. To overcome the effect of cold temperature, adjustments insowing date can be used as a 52 

strategy to increasechickpea production[6]. Time of sowing will depend on the interaction of environment and 53 

the available varietal germplasm[7]. The main reason of chickpea flower abortion has been shown when mean 54 

daily temperature of less than 15°C[8]. Flower deve lopment is a crucial stage because fluctuation in 55 

environment affects it which ultimately influence on crop production. Start of flowering in chickpeas 56 

isdependent on photo-thermal reaction, which is the main determinant[9]. The optimum sowing date results in 57 

timely initiation of flowering by minimizingthreats of cold temperatures which can retard the growth of chickpea 58 

plants [4]. Early sowing of chickpea can expose it to heavy rainfall which resultsin lodging,diseases 59 

occurrence, and moisture deficit during grain fill stage. Late sowing can effecton plant height which may 60 

reduce vegetative cover and water use efficiency and increase the incidence of insects[10].Sowing time and 61 

cultivars are two important factors which can affect the growth and yield of chickpea[11].The most vital step 62 

towards enhancing yield of chickpea is to ensure that the phenology of the crop is well in line to resources and 63 

constraints of the production environment [6].  64 

One method to enhance grain yield in chickpea would be to change the sowing time using 65 

existingcultivarswhich are resistant to biotic and abiotic disorders [12]. Winter sown chickpea produced higher 66 

seed yield than spring sown crop[13].The maximum crop yield of winter crop has beenrecognized to the 67 

extended growing period and favorable climatic condition during winter and early spring [14]. Increased crop 68 

production, contributed by plant height, higher number of branches and pods per plant which was positively 69 

correlated with yield [15]. Optimum sowing time of chickpea vary from one cultivarto another and also from 70 

one region to another due to variation of agro-ecological conditions. 71 

The present study was carried out to investigate the effect of different sowing dateson growth and grain yield 72 

of chickpea cultivars under agro-environment of Dokri, Sindh, Pakistan. 73 

2. MATERIALS AND METHODS 74 

2.1 Study site 75 

The present study was performed at the experimental field of Pulses Section, Rice Research Institute, 76 

Dokri(68° 07´ E, 27° 25´ N), Sindh, during Rabi sea son, 2012-13.  77 

2.2 Experimental design and cultural practices 78 

The experiment was set up as a randomized complete block design in split plot arrangement with three 79 

replications.Plot size was 9 m2 (1.8 m x 5 m).Treatments were: five sowing dates, i.e.Sl= 15thOctober 2012, S2 80 

= 30th October 2012, S3 =15thNovember 2012, S4 = 30thNovember2012 and S5 =15thDecember 2012and four 81 

cultivars, i.e. Vl = DG-92, V2 = Chhola, V3 = DG-89 and V4 = Sanyasi.Sowing dates were randomized in the 82 

main plots while cultivars were randomized in subplots. After the harvesting of paddy crop the land was 83 

prepared for chickpea sowing as Dubari crop by giving two dry ploughings with disc plough followed by clod 84 

crushing to achieve fine seed bed. Monthly temperatures and rainfall of region is presented in Figure-1. The 85 

soil of the experimental field was clay loam in texture under mono-cropping system(Table 1).The sowing of 86 

chickpea cultivars was done by means of single coulter hand drill in lines. The recommended seed rate of 100 87 

kgha-1 was used forchickpea cultivars.Nitrogen and phosphorus fertilizers were applied at 40 kg N ha-1and 75 88 

kg P2O5ha-1, respectively. Full doses of fertilizerswere applied at the time of sowing.The pesticide Karate 89 

(Lambda-cyhalothri2.5 EC) was applied at the rate of 625 mL ha-1. Buctril Super 60 EC (Bromoxynil + MCPA) 90 

@ 700 ml ha-1 and Topik 15WP (Clodinafoppropargyl) at 250 g ha-1 were applied to control both dicot and 91 

monocot weeds. 92 

 93 

Table: 1.  Soil analysis of experimental site during 2012-13. 94 

Soil analysis  Value  
Mechanical Analysis  

Sand (%) 38 
Silt (%) 24 

Clay (%) 39 
Textural classes Clay loam 

Chemical Analysis  
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Soil pH 8.3 
EC (dS m-1) 7.70 

Organic matter (%) 0.30 
Available N (g kg-1) 0.16 

Available P (mg kg-1) 6.3 
Available K (mg kg-1) 163 

 95 

Figure 1:  Meteorological data recorded at Rice Research Institute, Dokri, during Rabi season, 2012-13. 96 

2.3 Development and agronomic parameters of chickpe a 97 

Development and agronomic parameters of chickpea, including days to 50% flowering, days to 90%maturity, 98 

plant height (cm), branches per plant, pods per plant, 1000-seed weight (g) and seed yield per hectare 99 

(Mg)were recorded. The whole above ground harvested material was kept in bundles separately and to be 100 

dried up, it was threshed with sticks and weighed for recording grain yield. The growthand yield components 101 

were determined on twenty randomly selected plants from each plot.  102 

2.4 Statistical Analysis 103 

Data collected was analyzed statistically by applying Fisher’s analysis of variance technique. Least significant 104 

difference (LSD) test was employed at 5% probability level to test the significance of the treatments’ means 105 

[16]. 106 

3. RESULTS AND DISCUSSION  107 

Number of days taken to 50 % flowering and 90 % maturity show the genetic nature of a cultivar i.e. early, mid 108 

or late-season. Sowing dates and cultivars had significant effects on growth of chickpea (Table 2 & Figure 2). 109 

Data revealedthatinteraction of days to 50 % flowering was non-significant(Table 2) and days taken to 90 % 110 

maturity were significant (Figure 2). Chickpea sown on 15th October took comparatively more time(87.9 days) 111 

to bear 50 % flowering(Table 2). Days taken to 50 % flowering at 30th October (85.2 days) were statistically 112 

similarwith15thNovember(84.7 days), while 30th November and 15th December had the lowest number of days 113 

(78.4 and 78.2 days) to 50% flowering.Significant differences of days to 50 % flowering were recorded in 114 

varieties which may be due to their genetic characters; however, maximum number of days to 50 % flowering 115 

was recorded by cultivar Sanyasi (84.5 days), followed by cultivar Chhola(83.5 days) while minimum number 116 

of days to 50 % flowering was recorded by cultivar DG-92 (81.9 days).Chickpea sown at 15th October 117 

significantly took more time (165.2 days) to complete 90 % maturity, while the lowest number of days (122.1 118 

days) to 90 % maturity was recorded at 15th December that was statistically similar with 30th November (129.3 119 

days). Significant differences were recorded in cultivars; maximum number of days to 90 % maturity was 120 

recorded by cultivar Sanyasi (145.5 days)followed by cultivar Chhola (143.2 days) while minimum number of 121 

days to 90 % maturity was recorded by cultivar DG-89 (142 days) (Figure 2).The interaction of sowing dates 122 

and cultivars (Figure 2) envisaged that cultivar Sanyasi when sown on 15thOctober took maximum 123 
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(169.0days) number of days to maturity, followed by 124 

significantly lower in case of cultivar 125 

126 

Figure. 2:  Sowing dates and varieties effects on days to 90 % maturity of chickpea (data over 2012127 

15th October 2012, S2 = 30128 

S5 =15th December 2012. V129 

 130 

Sowing dates and cultivars had significant effects on 131 

Significantly higher plant height (53 cm) was recorded at 15132 

41.6 cm) at 30th October and 15th December sowing dates respectively. 133 

15thOctoberwas significantly higher 134 

plant was recorded at 15th October and minimum (40.3 and 40.7) was at 30135 

respectively. Sowing at 15thNovember136 

1000-seed weight (209.7 g) was recorded at sowing date of 15137 

hectare (Figure 3) was significantly higher (138 

was recorded (1.4 g plot-1 and 1.1 Mg ha139 

Cultivars had non-significant effect on plant height, number of branches per plant and pods per plant140 

2). Significantly higher 1000-seed weight 141 

as compared to in DG-92(226.7 g), 142 

hectare was significantly higher in 143 

(Figure 3).In 2012-13 growing season, sowing dates and 144 

chickpea seed yield per hectare except 145 

weight (Table-2). However, cultivar DG146 

15thOctobersowing data produced significantly higher growth and yield of 147 

cultivar and sowing dates. 148 
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) number of days to maturity, followed by cultivars Chhola and DG-89 (167.7 and 163.3
cultivar DG-92 under 15thDecember(120.7 days). 

Sowing dates and varieties effects on days to 90 % maturity of chickpea (data over 2012
= 30th October 2012, S3 =15th November 2012, S4 = 30

December 2012. Vl = DG-92, V2 = Chhola, V3 = DG-89 and V4 = Sanyasi).

had significant effects on yield parameters of chickpea
Significantly higher plant height (53 cm) was recorded at 15th November and lower plant height (

December sowing dates respectively. Number of branches per plant 
significantly higher over other sowing dates. Significantly maximum (46.8) number of pods per 

October and minimum (40.3 and 40.7) was at 30th October and 15
emberproducedsignificantly higher 1000-seed weight 

seed weight (209.7 g) was recorded at sowing date of 15thDecember (Table 2).Chickpea seed yield per 
was significantly higher (2.3 Mg ha-1) in 15thNovemberwhilelowerchickpea yield per hectare 

Mg ha-1) in 30th November and 15thDecember.  
effect on plant height, number of branches per plant and pods per plant
seed weight was recorded at DG-89 (263.9 g) that was 14, 21 and 34 

, Chhola(207.1 g) and Sanyasi(172 g) respectively. Chickpea seed yield 
was significantly higher in DG-92 (2.2 Mg ha-1) and lower was recorded in Sanyasi

13 growing season, sowing dates and cultivars interaction significantly influenced the 
chickpea seed yield per hectare except plant height, number of branches and pods per plant and 1000

cultivar DG-89 at 15thNovemberof sowing date and 
produced significantly higher growth and yield of chickpea

S2 S3 S4
Sowing dates

(2012-13) Effects         LSD 
Sowing dates      2.7
Varieties  2.3
SD x V 1.1

S3 S4 S5
Sowing dates

(2012-13)

V1

V2

V3

V4

Effects               LSD P < 0.05
Sowing dates 0.32
Varieties 0.28
SD x V 0.26

89 (167.7 and 163.3 days) and 

 

Sowing dates and varieties effects on days to 90 % maturity of chickpea (data over 2012-13). (Sl= 
= 30th November 2012 and 

= Sanyasi). 

yield parameters of chickpea (Table 2& Figure 3). 
and lower plant height (43.4 cm and 

Number of branches per plant (4.8) at 
Significantly maximum (46.8) number of pods per 

October and 15th December 
seed weight (224.8 g) while lower 

.Chickpea seed yield per 
chickpea yield per hectare 

effect on plant height, number of branches per plant and pods per plant (Table-
14, 21 and 34 % greater 
Chickpea seed yield per 

lower was recorded in Sanyasi(1.1 Mg ha-1) 
interaction significantly influenced the 

pods per plant and 1000-seed 
and cultivar DG-92 at 

chickpeaas compared to other 
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Figure. 3:  Sowing dates and varieties effects seed yield (Mg ha-1) of chickpea (data over 2012-13). (Sl= 150 

15thOctober 2012, S2 = 30th October 2012, S3 =15th November 2012, S4 = 30th November 2012 and S5 =15th 151 

December 2012. Vl = DG-92, V2 = Chhola, V3 = DG-89 and V4 = Sanyasi). 152 

 153 

Table 2:  Sowing dates and varieties effects on days to 50 % flowering, plant height, branches per plant, pods 154 

per plant and 1000-seed weight of chick pea (data of 2012-13 growing season). 155 

 156 

Treatments 

              Parameters 

Days to 50 % 

flowering 

Plant height 

(cm) 

Branches 

per plant 

Pods per 

plant 

1000-seed 

weight (g) 

Sowing dates  

S1 = 15th Oct. 2012 87.9a 49.6b 4.8a 46.8a 217.2c 

S2 = 30th Oct. 2012 85.2b 43.4c 3.1b 40.3b 222.0b 

S3 = 15th Nov. 2012 84.7b 53.0a 3.6b 46.1a 224.8a 

S4 = 30th Nov. 2012 78.4c 49.1b 3.1b 46.3a 213.6d 

S5 = 15th Dec. 2012 78.2c 41.6c 2.6b 40.7b 209.7e 

LSD P<0.05 2.51        2.10 1.12 2.72 2.41 

Varieties  

V1 = DG-92 81.9bc 49.6 3.6 44.3 226.7b 

V2 = Chhola 83.5ab 48.1 3.5 39.5 207.1c 

V3 = DG-89 82.0b 49.7 3.3 49.3 263.9a 

V4 = Sanyasi 84.5a 42.0 3.3 43.1 172.0d 

LSD P<0.05 3.20 NS NS NS 2.11 

Inter -action  NS NS NS NS NS 

Any two means not sharing a letter in common differ significantly at 5% probability level. NS = Non-significant. 157 

 158 

The current study revealed that the interaction of different sowing dates and chickpea cultivars had significant 159 

effect on days to 90 % maturity and seed yield per hectare while non-significant effect on days to 50 % 160 

flowering, plant height, number of branches and pods per plant and 1000-seed weight. The variability in 161 

sowing dates and chickpea genotypes for yield and yield components also had been reported by other 162 

researchers [17], [13], [18].Sowing dates had significanteffect on days to flowering and maturity. Moreover, 163 

higher numbers of days taken to 50 % flowering and 90 % maturity in early autumn sown was due to the 164 

matching crop phenology with the availability of optimum temperature and moisture regimes and prolong 165 

growth period[19].After a long delay at the seedling emergence stagedue to low temperature at 15thDecember 166 

sowing while 15th November sown crops quickly started to develop a larger crop cover and grain yield in 167 

promising temperature and availability of soil moisture and longer growth duration[19].However, delay in 168 

sowing resulted in adverse effect of climate which, resulted in poor crop stand and short time to complete their 169 

life cycle, specifically after 15thNovember [14]. The result showed that different sowing dates and chickpea 170 

cultivars had individually significant effect on yield and yield component[17]. Maximumyield in the mid-autumn 171 

sowing was as a result of favorable climatic condition which supported the vegetative and reproductive growth 172 

stages[20]. Mid-autumn sowing increased seeds weight and seed yield of chickpea compared than early and 173 

late sowing and this result was due to the moderate temperature regime during the seed filling stage. 174 

Chickpea sown on 15thNovember produced highest grain yield[19]. The lower number of 1000-seed weight 175 

and seed yield in early and late autumn sowing dates was due to encounter of flowering and fertilization 176 

stages with high and low temperatures respectively[18].Overall the higher yields given by the 15th November 177 
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sown chickpea, as compared with the 15th October and 15th December sown cropseem to be the result of 178 

bettergrain yield occurring as the result of a favorable growth period [21]. Under the low temperate, frost could 179 

be harmfulforlate-autumn sowing, because it usually occurs during the early stages of vegetative growth. 180 

Early spring sowing usually allows a crop to escape frost danger, unless there is a late frost. Autumn-sown 181 

chickpea may face water shortages in the later part of the crop’s growth. We observed that the higher yield of 182 

15th November related with favorable environmental conditions which can be lost due to 183 

unfavorableenvironmentalconditions[22]. 184 

 185 

4. CONCLUSION  186 

The current study confirms previous results showing that mid-autumn sowing improves the productivity of 187 

chickpea as compared with very early and late autumn sowing. Nonetheless, we observed that in very early 188 

autumn sowing date (October 15) resulted to plant lodging and flowering was encountered with low 189 

temperature which resulted low yield. In late autumn sowing date (December 15) resulted lower growth and 190 

yield of crop due to frost damage. After going through the results in detail, it was concluded that under climatic 191 

conditions of TalukaDokri, District Larkana varieties DG-92 found best suitable when sown in the first fortnight 192 

of November. 193 
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