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Abstract: Chickpea is one of the most important legumes as human food over world. Using of humic acid based
fertilizers has been increased for the last decade in Turkey. Therefore, a field trial was planned according to
randomized blocks design in 2013 with 3 replications under Konya ecological conditions to evaluate effect of
humic acid doses (0.0-conrol, 6.0-dose 1, 9.0-dose 2 and 12 kg da-dose 3) on yield and yield related important
characteristics of chickpea variety "Cagatay" were determined. Following ranges were obtained; 29.56 (dose 3) -
41.44 (dose 2) for pod/plant, 82.09% (control) - 89.66% (dose 3) for fertile pod, 38.33cm (control) - 54.44cm (dose
1) for plant height, 13.67cm (control) - 16.61cm (dose 1) for first pod height, 2.33 (control) - 3.00 (dose 2) for
main branch/plant, 183.16 (control) - 245.53 kg da™ (dose 2) for seed yield and 417.23g (dose 3) - 449.90g (dose
1) for thousand seed weight. Variance analysis showed significance (p<0.01) for pod/plant, plant height and seed
yield. In general, present study showed an increasing tendency on the yield related parameters in Cagatay variety
by application dose of 6.0 kg da™ and 9.0 kg da™ humic acid while increased dose caused to reduce in yield. There
is a big demand for following studies still that are based on different varieties and application doses of fertilizers to
improvement of yield and yield related parameters.

Keywords: Cicer arietinum, correlation, fertilize, Konya.

Humik Asit Uygulamalarinin Nohutta Verim Bilesenleri Uzerine Etkileri

Ozet: Nohut, insan gidasi olarak diinya capinda tiiketilen Gnemli baklagillerden biridir. Humik asit iceren
giibrelerin kullanimi Tiirkiye’de son on yilda artig gostermistir. Humik asit dozlarinin (0.0-kontrol, 6.0-doz 1, 9.0-
doz 2 ve 12 kg da’-doz 3) “Cagatay” isimli tescilli nohut ¢esidinde verim ve énemli verim unsurlari iizerine
etkilerini belirlemek amaciyla Konya ekolojik sartlarinda 2013 yilinda yapilan bu deneme “Tesadiif Bloklar
Deneme Desenine”ne gore 3 tekerriirlii olarak kurulmugtur. Arastirma sonucunda; 29.56 (doz 3) - 41.44 (doz 2)
bakla/bitki, %82.09 (kontrol) - %89.66 (doz 3) fertil bakla, 38.33cm (kontrol) - 54.44cm (doz 1) bitki boyu,
13.67cm (kontrol) - 16.61cm (doz 1) ilk bakla yiiksekligi, 2.33 (kontrol) - 3.00 (doz 2) ana dal/bitki, 183.16
(kontrol) - 245.53 kg da™ (doz 2) tane verimi ve 417.23g (doz 3) - 449.90g (doz 1) bin tane agirligi 6zellikleri igin
belirtilen degerlerin araliginda degisim gosterdigi tespit edilmistir. Varyans analizleri sonucunda bakla/bitki, bitki
boyu ve tane verimi bakimindan istatistiki olarak 6nemli farkliliklar (p<0.01) ortaya ¢ikmustir. Yapilan arastirma
sonucunda Cagatay nohut gesidinde verimle ilgili 6zelliklerin genel olarak 6.0 kg da™ ve 9.0 kg da™* humik asit
dozlarinda artig gosterdigi, daha yiiksek dozda tane veriminde diisiis oldugu belirlenmistir. Verim ve verimle ilgili
ozelliklerin gelistirilmesi i¢in, farkli gesitlerde ve degisen giibre dozlar ile ilgili arastirmalarin yapilmasina ihtiyag
oldugu soylenebilir.

Anahtar kelimeler: Cicer arietinum, giibre, Konya, korelasyon.

1. Introduction Chickpea has economic importance over the
Chickpea (Cicer arietinum L.) is an ancient world economy and as it be a legume crop, it has
legume that is also known as “garbanzo bean" or  specifications such as reducing of poverty and
"Bengal gram" names. Chickpea is originated hunger, improvement of human health and
from South-East part of Turkey and North of nutrition, providing of soil quality by nitrogen
Syria (Van der Maesen, 1987; Akgin, 1988). fixation mechanism and root system besides
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valuable organic residues, enhancing of
ecosystem and it is known as "not elsewhere
specified” plant which are essential for
sustainability. Chickpea is grown more than 50
countries in the world, and takes the 3rd place of
total pulse production following to dry bean and
field pea, respectively. Main reasons for widely
growing of chickpea welded by higher nutritional
value (Ceyhan et al. 2008; Kahraman et al. 2015),
drought tolerance and soil improving features.
Data of FAO statistics presents that; the global
chickpea production area is about 12.53 million
ha, with production of 11.60 million metric tons
and average yield of 924.72 kg ha™ for 2009-2013
years while the global chickpea trade is about
$771.253.000 for import and $748.788.000 for
export values for 2007-2011 years (Anoymous,

2016a).
Fertilizers are the main components of
agricultural production systems which are

effective on productions costs, yield values and
quality features. Humic acid based fertilizers have
been remarkable usages in the world and Turkey
as well. Sustainability of systems is the main
aspect of human efforts. From this perspective,
effect of humic acid doses on yield characteristics
of Cagatay chickpea variety was investigated to
contribute sustainable agricultural systems and
sustainable functional food production.

2. Materials and Methods

Present research was made in Sarnig
Village/Altinekin Town of Konya City in Turkey.
Certified chickpea variety of "Cagatay" was used
as material due to be widely preferred by farmers
and customers. Field trial was set up according to
randomized blocks design with 3 replications.
Seed sowing was made on 14™ of March 2013 by
45x15 cm density of 7 rows which had 4 m length
per plot. Humic acid doses were applied to the
soil by two equal parts as: pre-sowing and pre-
flowering of plants which were consisted from
0.0, 6.0, 9.0 and 12.0 kg da™ (control, dose 1,
dose 2 and dose 3, respectively) in total.
Meteorological data of Konya City for long
term (1950-2014) between March and July are;

15.26°C for average temperature, 26.80 mm for

total precipitation (mm). Sarni¢ Village of
Altinekin Town has 11 for average temperature
and 395 mm of precipitation over year while July
has the maximum (22.0) temperature (Anoymous,
2016b).

Trial soil characteristics were as following;
57.20% for saturation (clay loam character) in 0-
20 cm of depth, 3.08% organic matter (good),
7.87 for pH (slightly alkali), 0.04% for total salt
(saltless), 15.90% for lime (over limy), 216.67 kg
da™ for potassium (higher) and 17.97 kg da™ for
phosphorus (very high), respectively. Soil tillage
was made to the cereal fallow on autumn in 20 cm
depth, furthermore, 15 kg da® DAP (18%
nitrogen and 46% phosphorus) was applied to the
soil and tillage was made to prepare the soil to
sowing. Hand hoeing was made for 2 times
besides 2 times of sprinkler irrigation that was
based on plant demand. There was not disease or
insect problem so pesticide was not applied. Hand
harvest was made on 20th of July 2013 which was
taken account two of the first rows in addition to
45 cm both sides of the rows were eliminated as
side effect.

Following characteristics were determined,;
number of pod per plant, fertile pod per plant (%),
plant height (cm), first pod height (cm), number
of main branch per plant, seed yield (kg da™) and
1000 seed weight (g). Statistical analysis was
made by using JUMP computer based program
(Kahraman, 2017).

3. Results and Discussion

Application of different humic acid doses on
certified chickpea variety of Cagatay presented
statistically significance (p<0.01) for number of
pod per plant, plant height and seed yield as it
seen on Table 1.

Number of pod per plant varied from 29.56
(dose 3) to 41.44 (dose 2). Fertile pod per plant
showed a range from 82.09% (control) to 89.66
(dose 3). Height of plants presented a wide range
from 38.33 cm (control) to 54.44 (dose 1) in the
study while first pod height varied from 13.67 cm
(control) to 16.61 cm (dose 1). Number of main
branch per plant showed a range of 2.33 (control)
and 3.00 (dose 2) values. According to the reports
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of similar studies in Konya ecology, the following
ranges were reported: 20.12-30.42 for number of
pod per plant, 30.45-40.05 cm for plant height,
15.08-22.33 cm for first pod height, 2.68-3.78 for
number of main branch per plant (Bayrak, 2010);

22.55-29.53 for number of pod per plant, 77.78%-
84.09% for ratio of fertile pod, 42.78-45.92 cm
for plant height (Ceyhan et al. 2012); 20.33-36.67

for number of pod per plant, 34.67-57.33 cm for
plant height, 15.33-27.67 cm for first pod height
(Ceran and Onder, 2015), 39.6-41.8 cm for plant
height, 21.1-25.4 cm for first pod height, 3.4-4.1
for number of main branch per plant, 8.3-18.5 for
number of pod per plant (Topalak and Ceyhan,
2015).

Table 1. Mean values of the investigated characteristics in the chickpea (Cagatay variety) and

significance levels

Cizelge 1. Nohut bitkisinin ele alinan ozelliklerine ait ortalama degerler (Cagatay ¢esidi) ve onem

seviyesi

Humic acid doses (kg da™)
Characteristics 0.0 (Control) 6.0 (Dose 1) 9.0 (Dose 2) 12.0 (Dose 3)
Pod/Plant (number)** 31.00b 40.33 a 41.44 a 29.56 b
Fertile pod (%) 82.09 85.73 83.58 89.66
Plant height (cm)** 38.33b 54.44 a 52.44 a 52.44 a
First pod height (cm) 13.67 16.61 15.50 16.11
Main branch/Plant (number) 2.33 2.67 3.00 2.67
Seed yield (kg da™t)** 183.16 b 243.04 a 24553 a 236.40 a
1000 seed weight (g) 426.17 449.90 438.17 417.23
**: p<0.01

Humic acid application to the chickpea
showed the highest seed yield as 245.53 kg da™
on dose 2 application and it was followed by
243.04 (dose 1), 236.40 (dose 3) and 183.16
(control) respectively. Similar results were
reported as (unit: kg da™): 78.14-154.12 (Bayrak,
2010), 106.93-207.47 (Ceyhan et al. 2012),
182.63-277.77 (Ceran and Onder, 2015), 180.2-
217.1 (Topalak and Ceyhan, 2015) in the previous
studies under Konya ecology. Other studies in
chickpea reported the following data for seed
yield (unit: kg da™): 98.00-178.20 (Saxena, 1981),
132.00-281.00 (Giiner and Sepetoglu, 1994),
142.10-277.80 (Miiderriszade, 1996), 40.70-
203.30 (Ciftgi and Tiirk, 1998), 168.20-185.90
(Azkan et al. 1999); 158.00-205.00 (Tayyar et al.
2008), 156.00-203.00 (Aydogan, 2012), 97.70-
153.93 (Erdin and Kulaz, 2014).

Humic acid doses showed the values for 1000
seed weight of the Cagatay chickpea variety that
were changed from 417.23 g (dose 3) to 449.90 g
(dose 1). Similar results were reported for Konya
ecological conditions in the relative studies for
1000 seed weight of chickpeas: 363.00-512.17 g
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(Bayrak, 2010), 348.02-431.89 g (Ceyhan et al.
2012), 346.70-434.40 g (Ceran and Onder, 2015),
337-378 g (Topalak and Ceyhan, 2015). Weight
of 1000 seed in chickpea showed a wide range in
other studies such as: 12.60-48.10 g (Eser et al.
1989), 25.80-27.90 g (Giiner and Sepetoglu,
1994), 35.21-48.97 g (Miiderriszade, 1996),
29.35-44.40 g (Cift¢i and Tirk, 1998), 41.46 g
(Azkan et al. 1999), 30.63-47.56 g (Erdin and
Kulaz, 2014).

Applications of humic acid based fertilizers
have been shown an increase for the last decade in
Turkey. Therefore, present study was made to
evaluation of humic acid fertilizer doses for the
yield and related parameters in chickpea. Yield
related characteristics of the plants are directly
related with fertilizers. As it reported in many
reports (Bozoglu and Gulumser, 2000; Onder and
Babaoglu, 2001; Peksen, 2005; Bozoglu et al.
2007; Krzebietke and Sienkiwixz, 2010;
Jankowski et al. 2014; 2015, Kahraman and
Ozkan, 2015; Uzun et al. 2015; Harmankaya et al.
2016); genetic variation, environment conditions
and growing techniques-especially fertilization
effects the agronomic characteristics and chemical
composition of plants. Differences of the present
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results from previous reports may be welded by
the genetic variation, sowing time, cultural
practices, doses of fertilizer, harvest time and
ecological conditions of the trial field.

4. Conclusions and Recommendations

A general evaluation of the present study may
be summarized by view of effects of humic acid
doses on the investigated characteristics in
chickpea:

1-Increasing dose of humic acid up to 9.0 kg
da™ resulted by an increase in number of pod per
plant, number of main branch per plant, and seed
yield values,

2-Highest values for plant height, first pod
height and thousand seed weight were obtained
from 6.0 (dose 1) kg da™* application dose,

3- An increase in fertile pod was obtained by
increasing of humic acid dose.

Overall, 9.0 kg da™ of humic acid application
(dose 2) promises for enhancing of number of pod
per plant, number of main branch per plant and
seed yield. Additionally, 6.0 kg da™* of humic acid
application (dose 1) showed an increase in plant
height, first pod height and thousand seed weight.

Consequently, results of the present study are
promising to provide a combined data for desired
characteristics in chickpea that should be take into
account for seed yield. As chickpea is a member
of legumes, growing and consuming need to be
extended over the world to provide sustainability
of agriculture, agroecology, economy, functional
food and human health.
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