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Table 2. Mean squares of planting date, cultivar and seed density effects on plant height, yield and yield components of

chickpea
L olasy Al slaxy Ly s(a
42y el,l o s e s B oo &l3Ver 339 el S ySlos S Slos
Ol i @lio " 4 %) J 00yl 100 ol y N ails
e S . .
Source of variations p f) Plant pgg‘;;)efr sé\cla(c)i‘ 8‘; Infested segdﬁ Harvest  Biological Seed
i () weight i i i
height plant pod pod (%0) g index yield yield
<
’,’g“ . 2 59.7 5 0.14 133 17 82.3 332408 59194
Replication
S b
i & 1 1581 ** 815 ** 0.6 ns 1772 ns 212 ** 1895 * 15685150 * 3455482*
Sowing date
Jsl ol
) 2 12.2 8.1 0.06 113 4 57.2 361943 98097
Error a
(.3.) 4 274 ** 200 ** 0.38 ** 37ns 152 ** 945 ** 530797 ** 355641 **
Cultivar
sl b x o3
i i 4 21 ** 43 ** 0.22 ns 46 ns 14.3 ** 657 ** 444036 ** 243505 **
cultivarxsowing date
olzal
£22 16 5.3 7.2 0.07 80 0.86 17.4 45511 11889
Error b
)’L' Vs‘f: * *
i 1 5.4 ns 32 0.02 ns 0.3ns 0.2ns 9.1ns 272099 12094 ns
Seed density
S G X oy oS 5
Seed densityx sowing 1 0.004 ns 0.23 ns 0.0008 ns 159 ns 0.0002 ns lns 7135 ns 683 ns
date
SX L Sls
7% ol ) 4 1.02 ns 3.8ns 0.05 ns 127 ns 26* 8.7ns 145443 * 29075 *
Seed densityxcultivar
EXEBE 6% vs‘)
Seed densityx 4 1.7ns 5.9ns 0.02 ns 40 ns 19ns 0.84 ns 102322 ns ns 11769
cultivarxsowing date
oLzl
foe 20 3.5 51 0.03 58 0.75 7.4 38735 8571
Error ¢
(L2 33) Ol s s o
ST 51 19.3 24.6 25.9 4.2 9.4 10.4 14.9
C.V (%)

Lo (5,0 sine pas g 0o 0) 5 00,00 Folaw jo lo sixe odiaslis o5 54y (NS

*,** and ns: Significant at the 5% and 1% probability levels and non-significant, respectively
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Table 3. Comparison of mean of treatments effect on studied traits of chickpea genotypes

. SNl N R N s LS PR
ag gyl s.sSL.: Sl ml.a .>.|.w TR lo)er i L™ Soiglam iSJ.e.c
o (o 55luw) dgr o NP ossedl (o9 Cadlo (S8 )5 ,59LS) 2 PS5 okS)
Treatment Plant No. of No. of Infested 100 seeds Harvest Biological yield (s
height pod per seed per - index Seed yield
pod (%0) weight (g) o (kg/ha)
(cm) plant pod (%) (kg/ha)
cls gyl
Sowing date
AR/ -5
418 A 155 A 0.77 A 355A 226 A 347 A 2405 A 860 A
2015 Dec. 27
f
\TAFNYIY 3158 8.1B 0.56 A 204 A 18.8B 2358 1382B 380 B
2016 Mar. 8
D]
Genotype
Saral Ji,L 321C 8.2CD 047 A 27.8 A 225B 259B 1738C 581 B
Jam> 39.8B 12BC 0.83A 316A 253 A 342 A 2172 A 761 A
Binalood.glL.. 433 A 74D 0.48 A 31.3A 21.2B 149C 1682 C 345C
o9 039 348C 172 A 0.75A 289 A 16.7C 36.2 A 2053 AB 764 A
Neyshaboor landrace
g 055
OFS 0P 33.2C 14.1 AB 0.8A 2715A 176 C 342 A 1823 BC 649 AB
Quchan landrace
2% SIS
Seed density
. f-
e 7% 36.9A 125A 0.68 A 30.1A 207A 295A 1961 A 634 A
40 seed.m
e 2 363A 1B 0.65 A 286 A 206 A 287A 1826 B 606 A
50 seed.m

W (6l s ol SOl (glassloniz ygel ebul sl S e B> S JBlas sl a5 gt sy ale Slee
* Means of each column with at least one common letter, are not significantly different, based on Duncans multiple range test.
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Table 4. Interaction of planting date and genotype on studied traits of chickpea

0 GE slawy

. aig 8L§.3')| sﬁle\ﬂgjg ua}L& S50 gm o Slos il o Shoc
clls b St G o _ . ) _ ) _
Sowing v P No. of (o) (r 55 el (LS 50 p,59ls) (LS 50 p,59ls)
date Genotype od‘ er Plant height 100 seeds Harvest Biological yield Seed yield
pplagt (cm) weight (g)  index (%) (kg/ha) (kg/ha)
Saral JI Lo 13.2 BCD 355D 259 A 406 A 2493 A 1038 A
Jam > 13.9 BCD 4578 26.8 A 33.6 AB 2560 A 900 AB
VFAEN -5 Binaloodsslly 13.7 BCD 493 A 239A 2728 2340 ABC 661 AB
2015 Dec. 27 o9 02 195A 412C 17.7BC 353AB 2490 AB 908 AB
Neyshaboor landrace
Olrsf o33 17.1 AB 372D 185 BC 36.8 AB 2101 ABC 795 AB
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Saral I L 31E 28.7E 19.2B 1.1¢C 983D 124 CD
Jam > 101D 34D 239A 34.8 AB 1743 ABCD 623 AB
VEREYNY BinaloodssL 11E 373D 185 BC 26C 1023 D 30D
2016 Mar. 8 sl 0358 14.9 ABC 283E 15.7C 37.2 AB 1616 CD 621 ABC
Neyshaboor landrace
Olrsf o3 11.1CD 28.7E 16.8 BC 31.6 AB 1545 CD 504 BC

Quchan landrace
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* Means of each column with at least one common letter, are not significantly different, based on Duncans multiple range test.
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Table 5. Interaction of genotype and seed density on studied traits of chickpea
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Seed density Genotype 100 seed weight (g) S 3 p 5 5keS 2 50 p 5k
Biological yield (kg/ha)  Seed yield (kg/ha)
Saral J L 23.1B 1676 B 579D
Jam> 259 A 2228 A 785 AB
Sy y0Fe Binalood.sglLs 20.8C 1646 B 351E
40 seed/m? S enes
ol 035 166 E 18078 664 BCD
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&y S b :
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> 68 0567
OF2 0 18D 1872 B 647 CD
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* Means of each column with at least one common letter, are not significantly different, based on Duncans multiple range test.
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Introduction

Chickpea (Cicer arietinum L.) is a pulse crop with high nutritional properties and is an important source
for food, feed and forage. It is a drought-tolerant crop that is mainly cultivated in dryland farming and able to
fix nitrogen at least 20-60 kg/ha. Nitrogen fixation and other characteristics of this crop are the reasons for
expansion of chickpea cultivated land and use of this crop in rotation with other crops. It has been reported
that planting date, cultivar and seed density have the important effects on quantity and quality of chickpea
seed. Traditionally chickpea is planted in early spring in mostly cultivated land in Mediterranean regions and
specially in our country and Khorasan Razavi province, while this crop could be cultivated in autumn or
early of winter and reported that these planting dates had improved seed yield. Diverse cultivars of dryland
chickpea with special characteristics have been introduced in our country that have the ability to adopt in
dryland regions and increase the yield in unit area of dryland cultivation. Also has been reported that seed
density affects on chickpea yield in dryland conditions. With attention to these matters, the aim of this
experiment was determination of optimum planting date, introduction of proper chickpea cultivars and seed
density for improvement of seed yield and developed chickpea cultivated land in dryland conditions of
khorasan Razavi provinces.

Material & Methods

In order to evaluate the effects of planting date and seed density on three cultivars and two landraces of
chickpea, an experiment with split-split plot in randomized complete block design with three replications
was conducted on Torogh agricultural and natural resources research station in 2015-2016. Treatments
included of two planting dates, end of autumn (2015 Dec. 27) and usual planting date (2016 Mar. 8) as main
plot, five genotypes of chickpea, included of Saral, Jam, Binalood cultivars and Neyshaboor and Ghouchan
landraces as sub plot and two seed density of 40 and 50 seed/m™ as sub-sub plot. After moldboard plow and
disc, base fertilizer added to soil and plots determined. Each plot included of 6 row with 4 meter length and
25 centimeter row width. Weeding was made by hand and pest control was made by pesticides. Growth
stages recorded weekly and in ripening stage, 5 plants harvested from each plot for determining of yield
components and then whole plant of each plot harvested for seed yield determination.

Results & Discussion

Results showed that besides of yield and yield components, growth stage of studied genotype was
affected by planting dates. Saral cultivar that was early maturity in first planting date, in second planting date
was late. Also results showed that most of studied traits significantly were affected by planting date and with
delay in planting date they significantly reduced. There was significant differences between planting dates
and studied chickpea genotypes for many traits such as plant height, number of pod per plant, harvest index,
biological yield, 100seed weight and grain yield. Mean grain yield of first planting date was 860 kg/ha that
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had significant advantage to second date (360 kg/ha). Jam cultivar and Neyshaboor landrace with mean yield
of 761 and 764 kg/ha had the greater mean grain yield than other cultivars in two planting dates, but Jam and
Saral cultivars and Neyshaboor landrace with grain yield of 1038, 900 and 908 kg/ha, respectively in first
planting date, had the most yield and Binalood cultivar in second date with 30 kg/ha had the least seed yield
among cultivars in this experiment.

Conclusion

First planting date (27 Dec. 2015) improved the quantity and quality of produced grain in all cultivars
and therefore is preferred to traditional planting date (8 Mar. 2016) and recommended. In the end of autumn
planting date Saral and Jam cultivars and Neyshaboor landrace are best for cultivation from quantity aspect
of grain production but if marketing is considered, because of small grain of Neyshaboor landrace (100seed
weight was 17.7 g), Jam and Saral cultivars with 100seed weight of 25.9 and 26.8 ¢, respectively are
appropriate for first planting date. In this study reaction of cultivars to planting date was differed and this
point must be considered in selection of cultivars for each planting date. Seed density had not significant
effect on the most important traits and therefore lower density will be recommended. With this
considerations, chickpea has the potential as a useful crop in rotation with other dryland crops.
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