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ABSTRACT

To investigate the effect of planting date on yield and some physiological traits of three cultivars of
chickpeas, a field experiment split plot experiment arranged in randomized complete block design with
three replications was conducted at the experiment station of University of Jiroft in 2018-2019 growing
season. Sowing date at five levels (October 13" and 27", November 12" and 27" and December 10™)
were the main plots and Adel, Azad, and Arman chickpeas cultivars were sub plots. The results showed
that planting date had significant effects on plant height, main branches, sub branches, pods per plant and
grains per pod numbers, 100 grains weight, grain (and biomass yields (kg ha?), a, b and total
chlorophylls, carotenoids, leaf leaf phenol and total protein and anthocyanin. Interaction effect of planting
date x cultivar was significant in the studied traits except number of grains per pod. Means comparisons
showed that the Arman cultivar had the highest grain and biological yields (1019 and 2833 kg.ha™,
respectively), at the first planting date (13 October) and Adel cultivar had the lowest grain and biomass
yields (413 and 1260 kg. ha?, respectively), at the last cultivation (12 December). According to the
results, it seems the best date for planting chickpeas in the study area is October 13 and the most suitable
cultivar is Arman.
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Table 1. Temperature, humidity and monthly rainfall average of the region during the growing season

Month

Average rainfall

Humidity (%) Tmin(°C)

Trnax(°C)

(mm)

September 23"- October 22" 0 35.6 18.7 35.9

October 23"- November 21% 0.1 47.7 13.5 29.2

November 22'"- December 21" 0.2 51.3 7.8 24.9

December 22"~ January 20% 0.1 55.6 6.7 22.4

January 21"- Febuary 191 2.4 59 7 20.9

Febuary 19™- March 20 17 58.8 9.1 22.9

March 21- April 20" 17 59 15.3 28.5

April 21- May 211 0.2 39.9 18.2 36.3
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Table 2. Physiochemical properties of experimental site soil
Absorbable potassium  Absorbable phosphorus . Organic carbon EC .

©pm) ©opm) Total nitrogen (%) (%) pH (ds/m) soil pattern
1333 56 0.008 0.11 81 0559 Loam-silt
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Table 3. Variance analysis (mean square) of studied traits of different chickpea cultivars under the

influence of sowing date

Mean Squares (MS)

Number Number ~ Number  Number
Sources of variance df Plant - of of of pods 100 Grain Biological
- of main . . - -
height lateral grains per grains yield yield
branches .
branches  per pod plant weight
Replication 2 84.74™ 1.16™ 1.08™ 27.04™ 89.7"™ 1.37™ 2209.24" 95749.64"
Planting date 4 1427577  17.25" 3159™  3250.8™ 2366.1"  77.01" 635354  3923574.38™
Error a 8 111.63 0.28 2.02 34.03 54.66 5.86 9922.16 57879.2
Cultivar 2 1792.63"  15.49™ 53.05™ 1591.8™ 3561.8™ 165.27" 801703.6™ 12239651.3™
Planting date x cultivar 8 174.62" 191" 447 103.8°  170.62"  18.28™  77441.96™  893670.75"
Error b 20 64.1 0.77 0.77 54.52 52.55 5.82 20428.93 132083.4
Coefficient of Variation (%) 12.8 14 55 137 16.8 9.1 15.7 14.1
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Continuation of Table 3. Variance analysis (mean squares) of studied traits of different chickpea cultivars
under the influence of sowing date

Mean Squares (MS)

Leaf

Sources of variance Chlorophyll  Chlorophyll  Chlorophyll Total Phenol .
df a b ratioa/b  chlorophyll  Carotenoids pigﬁg:n leaves Anthocyanins
Replication 2 0.385" 0.52m 0.052" 1.733™ 0.89™ 0.107"  0.108"™ 4.68™
Planting date 4 40.02™ 21.87" 0.27 118.18™ 47.4” 2.974™  1.798" 14131.4™
Errora 8 1.147 1.207 0.092 4.06 241 0.056 0.112 27.67
Cultivar 2 6.697" 8.46™ 1.968™ 6.51" 19.81" 0.466™ 0.776™  185465.84™
Planting date x cultivar 8 12.092™ 10.46™ 0.34" 37.89™ 22.74™ 21127 1.724 4321
Error b 20 1.113 0.781 0.073 2.46 1.57 0.268 0.096 26.1
Coefficient of
Variation(%) - 17.8 18.7 20.76 14.8 16.3 13.7 18.7 13.7
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** *and ™: significant at 1% and 5% of probability levels and non-significant, respectively.
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Figure 1. Mean comparison of the interaction effects of planting date and cultivar on plant height (a),
number of main branches (b) and number of sun-branches (c). Means with the same letters are not
significantly different at 5% level, based on Duncan test.
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Table 4. Correlation coefficients of studied traits of different chickpea cultivars under the effect of sowing date
Heiaht lateral main Number 10.0 Number Grain Biological Chlorophyll Chlorophyll Total Anth . Phenol i‘etaf
€19 branches branches of pods \%/:Ignrft of grains yield yield a b chlorophyll nthocyanins leaves prthin
Height 1
Llateral branches Main 0.86™ 1
branches 0.79" 0.87" 1
Number of pods 0.85™ 0.88™ 0.88™ 1
100 grains weight 0.79™ 0.82" 0.85" 0.88™ 1
Number of grains 0.84™ 0.87" 0.89" 0.89™ 0.85" 1
Grain yield 0.84™ 0.87" 0.84™ 0.89™ 0.82" 0.88" 1

Biological yield 0.81™ 0.81" 0.79™ 0.86™ 0.77" 0.88™ 0.92™ 1

Chlorophyll a 0.24"™ 0.31" 0.21™ 0.31" 0.16™ 0.303" 0.33" 0.44™ 1

Chlorophyll b 0.34" 0.38™ 0.397 0.52™ 0.36" 0.5™ 0.48" 0.61" 0.7" 1
Total chlorophyll 0.31" 0.37" 0.317 0.44™ 0.27™ 0.42™ 0.43" 0.7 0.937 0.9™ 1

Anthocyanins 0.33" 0.43™ 0.33" 0.35 0.23™ 0.34" 0.4™ 0.38" 0.51" 0.35 047" 1

Phenol leaves -0.75™ -0.66™ -0.72™ -0.73" -0.71" -0.71" -0.72" -0.71" -0.17" -0.42™ -0.31" -0.26" 1
Leaf total protein -0.18™ -0.15™ -0.25™ -0.16™ -0.23™ -0.26™ -0.15™ -0.02™ 0.04"™ -0.09" -0.01™ 0.11"™

0.29 1

** *and ": significant at 1% and 5% of probability levels and non-significant, respectively.
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Figure 2. Mean comparison of the interaction effects of planting date x cultivar on number of pods per

plant (a), number of grains per pod (b), 100-grain weight (c), grain yield (d), and biomass yield (e).

Similar letters indicate no significant difference at 5% of probability level, based on Duncan test .
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Figure 3. Mean comparison of the interaction effects of planting date x cultivar on chlorophyll a (a),
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Figure 4. Mean comparison of the interaction effects of planting date xcultivar on carotenoids (a), leaf
total protein (b), leaf phenol (c) and leaf anthocyanin (d). Similar letters indicate no significant difference

at 5% of probability level, based on Duncan test.
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