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ABSTRACT

Aim:The studywas carried out to investigatethe effect of different sowing dates on growth and grain yield of
chickpea(Cicerarietinum L.)cultivars.

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

Place and Duration of Study:Pulses Section, Rice Research Institute, Dokri, Sindh, Pakistanduring Rabi
season of 2012-13.

Methodology:Five sowing dates [S= 15™October2012, S,= 30™October2012, S;=15"November2012, S, =
30"November 2012and 85:15th December2012] in main plots and four cultivars [V|=DG-92, V,= Chhola,
V3=DG-89 and V,=Sanyasi] in sub-plot.

Results:Sowing dates had significant difference (P < 0.05) on days to 50 % flowering, plant height, branches
and pods per plant and 1000-seed weight while cultivars had on days to 50 % flowering and 1000-seed
weight. Significant differences (P < 0.05) were observed among sowing dates and chickpea cultivars
interaction for days to 90 % maturity andgrain yield.The maximum days to 90% maturity were observed for
cultivar Sanyasi (169 days) when sown on 15"Octoberwhile minimum forcultivar DG-92 (122 days) when
sown on 15™ December. Grainyield was maximizedfor DG-92 (3.3 Mg ha™) atsowing date of 15™ November.
Conclusion:lt is concluded that under agro-climatic conditions of TalukaDokri, District Larkana, Province

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

Chickpea is a conventional pulse crop of Pakistan and reasonable source of protein in human diet. It contains
21 % protein, 61 % carbohydrates and 2.2 % oil [1]. It is not only the best source of protein but also a good
food of high nutritive value ensuringsubstantialquantity of dietary fiber, vitaminsC along with iron and minerals
[2]. In Pakistan, chickpea is grown on an area of 975 thousands hectares with the total production of 475
thousand tons [3] and an average grain yield of 794 kg ha™, which is too low than its potential (1600 kg ha’
1).In Pakistan, chickpeais a broad-spectrum,reasonableand Wlde adaptabilityin all types of soil.lt has ability to
tolerate relatively high temperatures during the flowering and grain filling stage.Pulses havecapability to fix the
atmospheric nitrogen which hasanimportant role in the profitability of farming systems by reducing cost of
fertilizer application for both winter and summer cereal crops.
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There are some limitations in chickpea production in which frost damage and disease are the two
mainlimitations[4]. In sub-tropicalregion, the climate is temperate with winter rainfall, chickpea is
conventionallyseeded in spring; therefore, the crop faceshigh temperature and water stress towards maturity
whichresulted in low and variable yields. However, with new cultivars, winter seeding of chickpea in sub-
tropical environments has recently been augmented, since winter sowing provides higher and more stable
yield and growth [5]. To overcome the effect of cold temperature, adjustments insowing date can be used as a
strategy to increasechickpea production[6]. Time of sowing will depend on the interaction of environment and
the available varietal germplasm[7]. The main reason of chickpea flower abortion has been shown when mean
daily temperature of less than 15C[8]. Flower development is a crucial stage because fluctuation in
environment affects it which ultimately influence on crop production. Start of flowering in chickpeas
isdependent on photo-thermal reaction, which is the main determinant[9]. The optimum sowing date results in
timely initiation of flowering by minimizingthreats of cold temperatures which can retard the growth of chickpea
plants [4]. Early sowing of chickpea can expose it to heavy rainfall which resultsin lodging,diseases
occurrence, and moisture deficit during grain fill stage. Late sowing can effecton plant height which may
reduce vegetative cover and water use efficiency and increase the incidence of insects[10].Sowing time and
cultivars are two important factors which can affect the growth and yield of chickpea[11].The most vital step
towards enhancing yield of chickpea is to ensure that the phenology of the crop is well in line to resources and
constraints of the production environment [6].

One method to enhance grain vyield in chickpea would be to change the sowing time using
existingcultivarswhich are resistant to biotic and abiotic disorders [12]. Winter sown chickpea produced higher
seed yield than spring sown crop[13].The maximum crop yield of winter crop has beenrecognized to the
extended growing period and favorable climatic condition during winter and early spring [14]. Increased crop
production, contributed by plant height, higher number of branches and pods per plant which was positively
correlated with yield [15]. Optimum sowing time of chickpea vary from one cultivarto another and also from
one region to another due to variation of agro-ecological conditions.

The present study was carried out to investigate the effect of different sowing dateson growth and grain yield
of chickpea cultivars under agro-environment of Dokri, Sindh, Pakistan.

2. MATERIALS AND METHODS

1. Study site
The present study was performed at the experimental field of Pulses Section, Rice Research Institute,
Dokri(68°07" E, 27°25" N), Sindh, during Rabi sea son, 2012-13.

2. Experimental design and cultural practices
The experiment was set up as a randomized complete block design in split plot arranghement with three
replications.Plot size was 9 m? (1.8 m x 5 m).Treatments were: five sowing dates, i.e.S= 15" October 2012, S,
= 30" October 2012, S; =15"November 2012, S, = 30"November2012 and Ss =15"December 2012and four
cultivars, i.e. V| = DG-92, V, = Chhola, V3 = DG-89 and V, = Sanyasi.Sowing dates were randomized in the
main plots while cultivars were randomized in subplots. After the harvesting of paddy crop the land was
prepared for chickpea sowing as Dubari crop by giving two dry ploughings with disc plough followed by clod
crushing to achieve fine seed bed. Monthly temperatures and rainfall of region is presented in Figure-1. The
soil of the experimental field was clay loam in texture under mono-cropping system(Table 1).The sowing of
chickpea cultivars was done by means of single coulter hand drill in lines. The recommended seed rate of 100
kgha™ was used forchickpea cultivars.Nitrogen and phosphorus fertilizers were applied at 40 kg N ha™*and 75
kg P,Osha™, respectively. Full doses of fertilizerswere applied at the time of sowing.The pesticide Karate
(Lambda-cyhalothri2.5 EC) was applied at the rate of 625 mL ha™*. Buctril Super 60 EC (Bromoxynil + MCPA)
@ 700 ml ha® and Topik 15WP (Clodinafoppropargyl) at 250 g ha® were applied to control both dicot and
monocot weeds.

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

Soil analysis | Value
Mechanical Analysis
Sand (%) 38
Silt (%) 24
Clay (%) 39
Textural classes Clay loam
Chemical Analysis
Soil pH 8.3
EC (dSm™) 7.70
Organic matter (%) 0.30
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Figure 1: Meteorological data recorded at Rice Research Institute, Dokri, during Rabi season, 2012-13.

3. Development and agronomic parameters of chickpea
Development and agronomic parameters of chickpea, including days to 50% flowering, days to 90%maturity,
plant height (cm), branches per plant, pods per plant, 1000-seed weight (g) and seed yield per hectare
(Mg)were recorded. The whole above ground harvested material was kept in bundles separately and to be
dried up, it was threshed with sticks and weighed for recording grain yield. The growthand yield components
were determined on twenty randomly selected plants from each plot.

4. Statistical Analysis
Data collected was analyzed statistically by applying Fisher’s analysis of variance technique. Least significant
difference (LSD) test was employed at 5% probability level to test the significance of the treatments’ means
[16].

3. RESULTS AND DISCUSSION

Number of days taken to 50 % flowering and 90 % maturity show the genetic nature of a cultivar i.e. early, mid
or late-season. Sowing dates and cultivars had significant effects on growth of chickpea (Table 2 & Figure 2).
Data revealedthatinteraction of days to 50 % flowering Was non-significant(Table 2) and days taken to 90 %
maturity were significant (Figure 2). Chickpea sown on 15" October took comparatively more time(87.9 days)
to bear 50 % rowenng(TabIe 2). Days taken to 50 % flowering at 30" October (85.2 days) were statistically
similarwith15™ November(84.7 days), while 30" November and 15" December had the lowest number of days
(78.4 and 78.2 days) to 50% flowering.Significant differences of days to 50 % flowering were recorded in
varieties which may be due to their genetic characters; however, maximum number of days to 50 % flowering
was recorded by cultivar Sanyasi (84.5 days), followed by cultivar Chhola(83.5 days) while m|n|mum number
of days to 50 % flowering was recorded by cultivar DG-92 (81.9 days).Chickpea sown at 15" October
significantly took more time (165.2 days) to complete 90 % maturity, while the lowest number of days (122.1
days) to 90 % maturity was recorded at 15" December that was statistically similar with 30" November (129.3
days). Significant differences were recorded in cultivars; maximum number of days to 90 % maturity was
recorded by cultivar Sanyasi (145.5 days)followed by cultivar Chhola (143.2 days) while minimum number of
days to 90 % maturity was recorded by cultivar DG-89 (142 days) (Figure 2) The interaction of sowing dates
and cultivars (Figure 2) envisaged that cultivar Sanyasi when sown on 15"October took maximum (169.0
days) number of days to maturity, followed by cultlvars Chhola and DG-89 (167.7 and 163.3 days) and
significantly lower in case of cultivar DG-92 under 15' December(lZO 7 days).
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Figure. 2: Sowing dates and varieties effects on days to 90 % maturity of chickpea (data over 2012-13). (S;=
15" October 2012, S,= 30" October 2012, S;=15" November 2012, S, = 30" November 2012 and
Ss =15" December 2012. V,=DG-92, V, = Chhola, V3 = DG-89 and V, = Sanyasi).

Sowing dates and cultivars had significant effects on yield parameters of chickpea (Table 2& Figure 3).
Significantly hi%her plant height &53 cm) was recorded at 15" November and lower plant height (43.4 cm and
41.6 cm) at 30" October and 15" December sowing dates respectively. Number of branches per plant (4.8) at
15™Octoberwas significantly higher over other sowing dates. Significantly maximum (46.8) number of pods per
plant was recorded at 15" October and minimum (40.3 and 40.7) was at 30" October and 15" December
respectively. Sowing at 15‘“Novemberproducedsignificantly highher 1000-seed weight (224.8 g) while lower
1000-seed weight (209.7 g) was recorded at sowing date of 15 December (Table 2).Chickpea seed yield per
hectare (Figure 3) was significantly higher (2.3 Mg ha™) in 15"Novemberwhilelowerchickpea yield per hectare
was recorded (1.4 g plot™ and 1.1 Mg ha™) in 30" November and 15"December.

Cultivars had non-significant effect on plant height, number of branches per plant and pods per plant (Table-
2). Significantly higher 1000-seed weight was recorded at DG-89 (263.9 g) that was 14, 21 and 34 % greater
as compared to in DG-92(226.7 g), Chhola(207.1 g) and Sanyasi(172 g) respectively. Chickpea seed yield per
hectare was significantly higher in DG-92 (2.2 Mg ha™) and lower was recorded in Sanyasi(1.1 Mg ha™)
(Figure 3).In 2012-13 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-seed
weight (Table-2). However, cultivar DG-89 at 15"Novemberof sowing date and cultivar DG-92 at
15‘hOctobersowing data produced significantly higher growth and yield of chickpeaas compared to other
cultivar and sowing dates.
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Figure. 3: Sowing dates and varieties effects seed vyield (Mg ha'l) of chickpea (data over 2012-13). (S=
15"October 2012, S, = 30" October 2012, S; =15" November 2012, S, = 30" November 2012 and Ss=15"
December 2012. V|, = DG-92, V, = Chhola, V3 = DG-89 and V, = Sanyasi).
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Table 2: Sowing dates and varieties effects on days to 50 % flowering, plant height, branches per plant, pods
per plant and 1000-seed weight of chick pea (data of 2012-13 growing season).

Treatments Days to 50 % Plant height Branches Pods per 1000-seed
Parameters flowering (cm) per plant plant weight (g)
Sowing dates
S; = 15" Oct. 2012 87.9a 49.6b 4.8a 46.8a 217.2¢c
S, = 30" Oct. 2012 85.2b 43.4c 3.1b 40.3b 222.0b
S; = 15" Nov. 2012 84.7b 53.0a 3.6b 46.1a 224.8a
S, =30" Nov. 2012 78.4c 49.1b 3.1b 46.3a 213.6d
Ss = 15" Dec. 2012 78.2¢ 41.6¢ 2.6b 40.7b 209.7e
LSD P<0.05 2.51 2.10 1.12 2.72 241
Varieties
V, = DG-92 81.9bc 49.6 3.6 443 226.7b
V, = Chhola 83.5ab 48.1 35 39.5 207.1c
V; = DG-89 82.0b 49.7 3.3 49.3 263.9a
V,4 = Sanyasi 84.5a 42.0 3.3 43.1 172.0d
LSD P<0.05 3.20 NS NS NS 211
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.

The current study revealed that the interaction of different sowing dates and chickpea cultivars had significant
effect on days to 90 % maturity and seed yield per hectare while non-significant effect on days to 50 %
flowering, plant height, number of branches and pods per plant and 1000-seed weight. The variability in
sowing dates and chickpea genotypes for yield and yield components also had been reported by other
researchers [17], [13], [18].Sowing dates had significanteffect on days to flowering and maturity. Moreover,
higher numbers of days taken to 50 % flowering and 90 % maturity in early autumn sown was due to the
matching crop phenology with the availability of optimum temperature and moisture regimes and prolong
growth period[lQL.After a long delay at the seedling emergence stagedue to low temperature at 15"December
sowing while 15" November sown crops quickly started to develop a larger crop cover and grain yield in
promising temperature and availability of soil moisture and longer growth duration[19].However, delay in
sowing resulted in adverse effect of climate which, resulted in poor crop stand and short time to complete their
life cycle, specifically after 15"November [14]. The result showed that different sowing dates and chickpea
cultivars had individually significant effect on yield and yield component[17]. Maximumyield in the mid-autumn
sowing was as a result of favorable climatic condition which supported the vegetative and reproductive growth
stages[20]. Mid-autumn sowing increased seeds weight and seed yield of chickpea compared than early and
late sowing and this result was due to the moderate temperature regime during the seed filling stage.
Chickpea sown on 15"November produced highest grain yield[19]. The lower number of 1000-seed weight
and seed yield in early and late autumn sowing dates was due to encounter of flowering and fertilization
stages with high and low temperatures respectively[18].Overall the higher yields given by the 15" November
sown chickpea, as compared with the 15" October and 15™ December sown cropseem to be the result of
bettergrain yield occurring as the result of a favorable growth period [21]. Under the low temperate, frost could
be harmfulforlate-autumn sowing, because it usually occurs during the early stages of vegetative growth.

5



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

Early spring sowing usually allows a crop to escape frost danger, unless there is a late frost. Autumn-sown
chickpea may face water shortages in the later part of the crop’s growth. We observed that the higher yield of
15" November related with favorable environmental conditions which can be lost due to
unfavorableenvironmentalconditions[22].

4. CONCLUSION

The current study confirms previous results showing that mid-autumn sowing improves the productivity of
chickpea as compared with very early and late autumn sowing. Nonetheless, we observed that in very early
autumn sowing date (October 15) resulted to plant lodging and flowering was encountered with low
temperature which resulted low yield. In late autumn sowing date (December 15) resulted lower growth and
yield of crop due to frost damage. After going through the results in detail, it was concluded that under climatic
conditions of TalukaDokri, District Larkana varieties DG-92 found best suitable when sown in the first fortnight
of November.

ACKNOWLEDGEMENT

Financial support from Higher Education Commission of Pakistan for this study is highly acknowledged.

Competing interests

Authors have declared that no competing interests exist.

REFERENCES

For Published paper:

1. Gupta YP. Nutritive value of pulses. In: Pulse Crop. Baldev. S., Rawanujam and H. K. Jain (eds.). Oxford
IBH Publishing Co. Pvt. Ltd. New Dehli, pp. 561-601;1988.

2. Galili S, Kitain S, Badani H. Developing new uses for chickpea emphasis on healthy food. NirVatelem.3
January, 2008:8-10.

3. Govt. of Pakistan. Economic Survey of Pakistan, Ministry of Food, Agriculture and Livestock, Economic
Wing, Islamabad.2012-13.

4. Whish JPM, Castor P, Carberry PS. Managing production constraints to the reliability of chickpea within
marginal areas of the northern grains region of Australia. Aust J Agric Res. 2007;58(5): 396-405.

5. Pacuacci G, Troccoli C, Leoni B. Effect of suplementary irrigation on yield of chickpea genotypes in a
Mediterranean climate. Agricultural Engineering International: the CIGR Ejournal, Manuscrip LW 04 005,
Vol. 3 May 2006.

6. Summerfield RJ, Virmani SM, Robertsand EH, Ellis RH. Adaptation of chickpea to agro-climatic constraints.
In Chickpea in the Nineties: Proceedings of the 2nd International Workshop on Chickpea Improvement
(Eds B.J. Walby& S.D. Hall), pp. 61-72;1990. Patancheru, India: ICRISAT.

7. Knights EJ, Siddique KHM. Chickpea status and production constraints in Australia.In ‘Integrated
management of botrytis grey mould of chickpea in Bangladesh and Australia.Summary Proceedings of a
Project Inception Workshop, Bangladesh Agricultural Research Institute, Joydebpur, Gazipur, Bangladesh'.
(Eds MA Bakr, KHM Siddique, C Johansen) pp. 33-41;2002a.

8. Clarke H, Siddique KHM. Growth and Development in The Chickpea Book (eds. S. Loss, N. Brandon &
K.H.M. Siddique), Agriculture Western Australia, Bulletin 1326. 1998.

9. Basu PS, Ali M, Chaturvedi SK. Terminal heat stress adversely affects chickpea productivity in Northern
India-Strategies to improve thermos tolerance in the crop under climate change. ISPRS Archives XXXVIII-
8/W3 Workshop Proceedings: Impact of Climate Change on Agriculture. 23-25 February, New Delhi, India,
pp. 189-193;2009.

10. Matthews P, McCaffery D. Winter crop variety sowing guide 2011, NSW DPI Management Guide.

11. Reddy BVS, Reddy PS, Bidinger F, Blummel M. Crop management factors influencing yield and quality of

crop residues. Field Crops Res.2003;84(1):57-77.
12. Janneli P, Bozzini A. Chickpea breeding for winter and spring sowing. ENED La Coltura Del Cece in Italia,
pp. 96-106;1987.

13. lliadis C. Evaluation of six chickpea varieties for seed yield under autumn and spring sowing. J. Agric. Sci.
Cam. 2001;137(4):439-444.

14. O'Toole NFL, Stoddard, O'Brien L. Screening of chickpea for adaptation to autumn sowing. J. Agron. Crop
Sci. 2001;186(3):193-207.

15. Singh KB, Bejiga G, Malhotra RS. Associations of some characters with seed yield in chickpea collections.
Euphytica. 1990;93(1):83-88.

16. Steel RGD, Torrie JH, Dicky DA. Principles and Procedures of Statistics.A biometrical approach. 3" Ed.
McGraw Hill, Inc. Book Co. N.Y., pp: 352-358.1997.

17. Yucel D, Anlarsal AE. Performance of some winter chickpea (CicerarietinumL.) genotypes in
Mediterranean conditions.NotulaeBotanicaeHortiAgrobotaniciCluj-Napoca. 2008;36(2):35-41.

18. Chaitanya SK, Chandrika V. Performance of chickpea varieties under varied dates of sowing in chittoor

district of Andhra Pradesh. Legu. Res. 2006;29(2):137-139.




238
239
240
241
242
243
244
245
246
247

19.

20.

21.

22.

Ozdemir S, Karadavut U. Comparison of the performance of autumn and spring sowing of chickpeas in a
temperate region. Turk J Agric For. 2003;27:345-352.

Valimohammadi F, Tajbakhsh M, Saeid A. Comparison winter and spring sowing dates and effect of plant
density on yield, yield components and some quality, morphological traits of chickpea (CicerarietinumL.)
under environmental condition of Urmia. J. Agron. 2007;6(4):571-575.

Saxena MC. Agronomic studies on winter chickpeas. In: Saxena, M.C., Singh, K.B. (Eds.), Proceedings of
the Workshop on Ascochyta Blight and Winter Sowing of Chickpeas, ICARDA, 4-7 May 1981, Aleppo,
Syria, pp.123-137;1984.

Oweis T, Hachum A, Pala M. Water use efficiency of winter-sown chickpea under supplemental irrigation
in a Mediterranean environment. Agric Water Manag. 2004;66(2):163-179.



