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Background and Objectives: The combined application of animal
and chemical fertilizers and the use of zeolite in bean farming could
have been an effective role in reducing the use of chemical fertilizers
and helping to provide balanced nutrients. Therefore, this research
was carried out with the aim of investigating some biochemical
responses and performance of two varieties of red bean with the
combination of chemical fertilizer and zeolite.

Materials and Methods: A factorial experiment with three factors
based on the randomized complete block design with three
replications was implemented in climatic conditions of Azna city in
Lorestan province in the spring 2016 and 2017. Cultivar factor
includes two cultivars Goli (creeping) and Akhtar (standing);
nutritional systems operating at five levels including 100% manure
fertilizer, 100% urea, 75% manure with 25% urea, 50% manure with
50% urea, and 25% manure with 75% of urea; and zeolite factor in
four levels including non-use of zeolite and consumption of 3, 6 and
9 tons per hectare. Based on the soil test, 100 Kg ha™ of nitrogen
from the source of urea fertilizer and 20 tons/ha of animal manure
(rotted sheep manure) were used.

Results: Results showed that the highest plant height and the height
of the first pod, the number of seeds per plant, the weight of one
hundred seeds, and the seed yield in both cultivars Goli (79.7, 9.5,
37.8 seed, 38.4 g and 2341 Kg ha™, respectively) and Akhtar (70.4,
7.3 cm, 44.3 seed, 52.4 g and 2630 Kg ha', respectively) observed
from 50:50 manure and chemical fertilizer and 6 t ha™' Zeolite. In
Goli cultivar the highest shoot catalase (OD 2.72 micrograms of
protein per minute) was obtained from 0:100 manure:urea treatment
and no zeolite consumption; while in Akhtar cultivar, the highest
shoot catalase (2.12 OD micrograms of protein per minute) from urea
treatment and three tons per hectare of zeolite. In the first year, the
most soluble carbohydrates (8.07 mg/g) and shoot peroxidase (3.03
micrograms of protein/min) observed from Goli variety in the 0:100
animal:chemical treatment and the highest protein yield (526 Kg ha™)
was obtained from Akhtar cultivar in the 75:25 livestock:chemical
treatment, but in the second year, the highest soluble carbohydrates
(8.65 mg/g) were obtained from the Akhtar cultivar in the 0:100
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livestock:chemical treatment. The highest shoot peroxidase (3.33
micrograms of protein per minute) was obtained from Goli variety in
the 25:75 animal: chemical treatment and the highest protein yield
(611 Kg/ha') was obtained from the Akhtar variety in the 50:50
animal:chemical treatment. In the first and second years, the highest
harvest index (41.5% and 43.7%, respectively) was obtained from
Akhtar variety in the 50:50 livestock: chemical treatment.

Discussion: In total, the Akhtar cultivar is recommended with the use
of 50:50 manure: urea and six tons per hectare of zeolite to achieve
the maximum grain and protein yield.
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Table 1- Climatological statistics of Azna during the experimental years of 2016 and 2017
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Table 2. Physicochemical traits of farm soil (0-30 cm)
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Figure 1. Mean comparison of sugar and proxidase as affected by year x variety x fertilizer in red bean.
First and Second Year: 2016 and 2017, respectively; V:C: 100:0, 75:25, 50:50, 25:75 and 0:100
manure:chemical fertilizer ratio, respectively. Means followed by similar letter(s) are not significantly
different (LSD 5%).
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Figure 2. Mean comparison of catalase as affected by variety x fertilizer X Zeolite by sliced for variety in
red bean. V:C: 100:0, 75:25, 50:50, 25:75 and 0:100 manure:chemical fertilizer ratio, respectively; Means
followed by similar letter(s) are not significantly different (LSD 5%).
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Figure 3. Mean comparison of harvest index and protein yield as affected by year x variety x fertilizer in
red bean. First and Second Year: 2016 and 2017, respectively; V:C: 100:0, 75:25, 50:50, 25:75 and 0:100

manure:chemical fertilizer ratio, respectively. Means followed by similar letter(s) are not significantly
different (LSD 5%).

Yo



EZ2 | D)Lou:} IY 8,9 %;C,)} ULQL; Ag'JQS

——Zeolit 0 -+ =lsi) —o— Zeolit3 T oulsdl

——Zeolit 0 « culyi) —5— Zeolit3 ¥ oulsi) 12 4
95 - — == Zeolit6 ¢ culgi) o Zeolit 9 3 culgi) A === Zeolit6 # Sy e Zeolit9 % culsd)
=
3
= g 85 2
5 =)
-1 3
3 ET 3
= 3
3 = >
7, £ 65 | 3
3 = i)
55 4 3
45
55
44
1_50_
39 &‘-45
s |
g & g 2
3 Fsq 2 By
2 LS -
3 s® 3 ¥
A E L 8
¥z s T30
7 5 24 4 o £
@“ £25 |
19 A a0 4
14 15 T T T T T T T 1
2700
3 2500 |
’I.\ b
3 2
oo 4
ﬁ; g 2300
=
% 2100 |
53
w
:‘1 1900
1700
38|88 _i 18188 _i
ElE @8] 3 clEl g g2
gEl=| > | > | % E| > | > | = | %
3 £ 3 £
- E - E
Goli K Akhtar ji)

s pls 35S % o

Variety x Fertilizer x Zeolite

@‘)é_}s_))r_;_)vmﬂC,;JAJ‘JJ;\LQ&)AJ‘JMO_})‘A;}{_)JAJ‘JJ‘M e &:J)lclﬂ)\‘ﬁ){tw)\ oSl aslie —f K3

csboardi ols i 35S Vevie 5VOIYO 00100 (YONO Vv 5 54 VIC e 3 L s 02 Sl PR S S e
Azn 0 mlaw ;3 LSD O3 olal s gme OVl JBL &g 55 il s > (slols (sl Sl
Figure 4. Mean comparison of plant height, first pod height, seeds No. per plant, handred seeds weight,seed yield
as affected by variety x fertilizer X Zeolite by sliced for variety in red bean. V:C: 100:0, 75:25, 50:50,

25:75 and 0:100 manure:chemical fertilizer ratio, respectively. Means followed by similar letter(s) are not
significantly different (LSD 5%).

eSS ) s > Shes (i cpss Il 3
b gals 00200 Hlad ozl (B, 5l (S s
3OS 3 p S LS £7A) O cp 2eS 5 del oty
s feol> olandi by vV ee leg s IS G5,
35 95 Olos Vel S 345 e alamSle (T S8
5m O L Jsl Il s ol 58 T 52

\a

Tl 0> sy 3 Shes S0l aylis

23 QLS als 355 53 03, s Jl San juSen
eSS 0TV s 3, Shes o i ol Il s
wlardi s VOO jlas 3 o5 SO s
SO o p Siks E00) O cn S 5 dal Coy
s ol ol sl Ve Sl s IS5,



050 9 (WS ol [ 9550 Olhio Sl g (orlhonnd— (013 355 1

u_élswijq&él{cﬁl)j)g_éfmﬁzo)l?pq
3 eahe pobe 5 st Ll Sl Sy osse
L;Au\)@\%s\&dtu”dw\mmmts
)&L“““—‘:‘d“\’ 0e:00 05_1‘54_5;2.:1‘3)[_“.; als
A s S By s s 5 s 8
B asls bj_ila& ER I W) Q)) Li_?j.g BL Sl sliws
v.;)L?B)\QQ}J.&\DG\ﬁAQ‘)MJﬁJW
u—:j CLJ:;L;};._.N\ (..‘_la.u oA 5l sl sl
s als s Shes o Sae gl Colg 53 5 SlAS]
oo Kb, 4 s 5V s 5 Shes
JPQMQ@‘JMJ}‘VJJLCMJJ.JJ{
DL s 5 gyl el 0000 2 als
el s Shae Sl 4 sbows Cgr O 55
o g 2B oyl 555 B e gl 3 00 alS

sl

References

1. Majnoon  Hosseini,  N. (2014).
Cultivation and Production of Legumes
(Legumes in Iran), Publications of
Tehran University. Organization, 284 p.
[In Persian]

2. Farhad, W., Saleem, M. F., Cheema, M.
A. & Hammad, H. M. (2009). Effect of
poultry  Fertilizer levels on the
productivity of spring maize (Zea mays
L.). Journal of Plant Nutrition and
Fertilizers, 19(3), 122-125.

3. Suryantini, B. (2014). Effect of lime,
organic and inorganic fertilizer on
nodulation and yield of soybean
(Glycine max L.) varieties in Ultisol
soils. Journal of Experimental Biology
and Agricultural Sciences, 2 (1), 78-83.

4. Heshmati, S., Amini Dehghi M. & Fathi
Amirkhiz, K. (2016). The effect of
chemical and biological phosphorus
fertilizers on the activity of antioxidant
enzymes and some biochemical traits of
spring safflower (Carthamus tinctorius
L.) under water deficit stress conditions.
Journal of Crop Production and
Processing, 6(19), 203-213. [In Persian]

5. Mohammadi Dehbalaei, H., Tahmasabi,
Z., Berari, M. & Aziznia, S. (2012).

\A4

355 e L 00 SRl 08y s Jle s L
Bl Ol IS 55 s (5 R ($5 0 ol
12358 Sae b s 3 Shes s SRl

(\Y) - Logd oY) @ud (B A Y) 55 5
ol e (MY ) s d(0Y ) e (V) 1508
slas s (‘T)—; G ze Cprizmad el oS 5515
50 e Al b m e o ST alend
O35 oalb ilidl 5 AT 05555 solwsls]
SUr i dls e 53 355 oS (Sl ke
(VP X0) elie mls il 0LalS 3,

RGO PSR

S5 oyl
Oy 3 S5 G e SRl L sl 0L s
A a2lS OleS| 5T slam 3T 5 e slads

Effect of drought stress on antioxidant
activity of black bean genotypes. The
17th National Congress and the 3rd
International Congress of Agricultural
Sciences and Plant Breeding of Iran,
Kerman Shahid Bahonar University, 18
September 2012, P. 531. [In Persian]

6. Liu, E., Yan, C., Mei, X., He, W., Hwat

Bing, S., Ding, L., Liu, Q., Liu, S. &
Fan, T. (2010). Long-term effect of
chemical fertilizer, straw, and Fertilizer
on soil chemical and Dbiological
properties in northwest China. Geerma,
158, 173-180.

7. Mohammadi, Kh. Ghalavand, A.,
Aghaalikhani, M., Sohrabi, Y. &
Heydari, Gh. R. (2009). The

effectiveness of chickpea seed quality
from different systems of increasing soil
fertility. FElectronic Journal of Crop
Production, 3(1), 119-103. [In Persian]

8. Caliskan, S., Erdogan, C., Arslan, M. &
Caliskan, M. E. (2013). Comparison of
organic and traditional production
systems in chickpea (Cicer arietinum
L.). Turkish Journal Field Crops, 18,
34-29.



EZ2 | D)Low:} IY 8,9 %;C,)} ULQL; Jg'JQS

9. Elamin, A. Y. & Madhavi, K. (2015).
Residual effect of integrated nutrient
management on growth and yield
parameters of rabi chickpea (Cicer
arietinum L.) under cropping system.
American Journal of Scientific and
Industrial Research, 6(5), 103-109

10.0lesen, J. E., Askegaard, M. &
Rasmussen, 1. A. (2009). Winter cereal
yields as affected by Fertilizer and green
Fertilizer in organic arable farming.
European Journal of Agronmy, 30, 119-
128.

11.Karimi, F., Bahmanyar, M. A. &
Shahabi, M. (2012). The effect of sulfur
and Fertilizer application on oil, protein
and some yield components of rapeseed
in two calcareous soils. Journal of
Agricultural Sciences and Sustainable
Production, 22(3), 71-84. [In Persian]

12.Raustaie, Kh., Movahhedi Dehnavi, M.,
Khadem, S. A. & Owliaie, H. R. (2012).
Effect of different super absorbent
polymer and animal Fertilizer ratios on
the  quantitative and  qualitative
characteristics of soybean under drought
stress. Journal of crops improvement,
14(1), 42-33. [In Persian]

13.0lad, R. Fatuhi, F. & Siadat, S. A. A.
(2012). The effect of biological, animal
and chemical fertilizers on the
quantitative and qualitative yield of
cowpea in the climatic conditions of

Dareh Shahr  Valley.  National
Conference of non-operating defense in
the agricultural sector, 5 pages.

[In Persian]|

14.Ghalavand, A. Mohammadi, Kh., Agha
Alikhani, M., Sohrabi, Y. & Heydari, G.
R. (2013). The effect of different
organic and biological fertilizers on the
yield and yield components of
chickpeas. Journal of Applied Crop
Research, 94(2), 41-49. [In Persian]|

15.Shirani-Rad, A. H., Armand Pisheh, A.
& Kazemian, H. (2014). Zeolites and
Their Application in Agriculture. Public.
Agricural  education. 116  pages.
[In Persian]|

16.Habib Poor Kashefi, E., Gharineh, M.
H., Shafeinia, A. R. & Roozrokh, M.
(2017). Effect of Different Levels of
Zeolite on Yield of Red Bean

YA

(Phaseolus vulgaris L.) Under Drought
Stress in  Kermanshah  Climate
Condition. Plant Production
Technology, 7(28), 19-32. [In Persian]

17.Sibi, M., Mirzakhani, M. & Gomarian,
M. (2011). Effect of water stress, taking
zeolite and salicylic acid on yield and
yield components of spring safflower.
New Findings of Agriculture, 5(3), 275-
290. [In Persian]

18.Mirzakhani, M. & Sibi, M. (2009).
Response of saffron physiological traits
to water stress and zeolite consumption.
Summary of articles of the second
national conference on agriculture and
sustainable development, opportunities
and challenges ahead. Islamic Azad
University, Shiraz branch, Shiraz, Page
21. [In Persian]

19.Zamaninouri, A., Qashqgais, A. &
Hosseini Abri, S. (2012). The effect of
zeolite on yield, yield components and
protein content of red bean plant. The
first national conference on sustainable
development of agriculture with the
application of agricultural model.
Zarandieh, Iran. [In Persian]

20.Polite, E., Karuca, M., Demire, H. &
Onus, N. (2004). Use of natural zeolite
(clinopetiolite) in agriculture. Journal of
Fruit and Ornamental Plant Research,
12, 183-189.

21.Behboudi, F., Tahmasebi Sarvestani, Z.,
Zaman Kassaee, M., Modares Sanavi, S.
A. M. & Sorooshzadeh, A. (2018).
Improving growth and yield of wheat
under drought stress via application of
Si02  nanoparticles.  Journal  of
Agricultural Science and Technology,
20(7), 15-27. [In Persian]

22.Rezayian, M., Ebrahimzadeh, H. &
Niknam, V. (2020). Nitric Oxide
Stimulates Antioxidant System and
Osmotic Adjustment in Soybean Under
Drought Stress. Journal of Plant
Nutrition and Soil Science 20(3), 1122—
1132.

23.Zhou, X., & Deng, X. (2007). Effect of
post-drought  rewatering on  leaf
photosynthetic ~ characteristics  and
antioxidation in  different = wheat
genotypes. Acta Botanica Boreali-
Occidentalia Sinica, 27(2), 278-285.



050 9 (WS ol [ 9550 Olhio Sl g (orlhonnd— (013 355 1

24 Bagheri, A. & Parsa, M. 2007. Legumes.
Publications University of Mashhad. 187
p. [In Persian]

25.Kochert, G. (1978). Carbohydrate
determination by the phenol sulfuric
acid method. In: Helebust, Journal of
Agricultural Craig, J. S. (Ed): Handbook

of  Physiological Method, 56-97,
Cambridge University Press,
Cambridge.

26. Dhindsa, R. S., Dhindsa, P. & Thorpe,
A. T. (1981). Leaf senescence correlated
with increased levels of membrane
permeability and lipid peroxidation and
decreased  levels of  superoxide
dismutase and catalase. Journal of
Experimental Botany, 32, 93 -101.

27.Mae-Adam, J. W. & Nelson Sharp, C. J.
(1992). Peroxidase activity in the leaf
elongation zone of tall Fescue. Journal
of Plant Physiology, 99, 872-878.

28.Kjeldal S. E. (1998). An investigation of
several psychological factors impinging
on the perception of fresh fruits and
vegetables. Unpublished Ph. D Thesis,
University of New England, Australia.

29.Arancon, N. Q., Edwards, C. A,
Dierman, P., Metzeger, J. D. & Lee, S.
(2005). Effect of vermicompost on
growth and marketable fruit of field
grown tomato, peppers and strawberries.
Bioresource Technology, 47,731-735.

30.Farhadi, D., Asghari, H. R., Amrian, M.
R. & Abbaspour, A. (2017).
Investigating the effect of zeolite and
mycorrhiza on the absorption of
nutrients and the yield of fodder corn
variety 704. Journal of soil biology,
6(2), 1-17. [In Persian]

31.Mirlohi, A. F., Bozhvar, N. & Basiri, M.
(1999). The effect of nitrogen fertilizer
amounts on the growth, yield and quality
of fodder in three fodder sorghum
hybrids. Journal of Agriculture and
Natural Resources, 2,105-115.
[In Persian]|

va

32.Shirpukar, G. N., Kashid, N. V.,
Kamble, M. S., Pisal, A. A. & Sare, N.
D. (20006). Effect of application of Zn, B
and Mo on the yield and yield attributing
characters of soybean.  Legume
Research, 29(4), 242-246.

33.Islam, M. R., Hu, Y., Mao, S., Mao, J.,
Enejid, A. E. & Xuea, X. (2011).
Effectiveness of a water-saving super-
absorbent polymer in soil water
conservation for corn (Zea mays L.)
based on eco-physiological parameters.
Journal of the Science of Food and
Agriculture, 91, 1998-2005.

34.Najafi, N., Mustafaci M., Dabagh
Mohammadi Nasab, A. & Ustan, Sh.
(2010). The effect of animal Fertilizer
and intercropping of corn with beans on
the absorption of nutrients and yield of

bean shoots and seeds. The 12th
Congress of Soil Sciences of Iran. 12-14
September  2018. Tabriz. 1-5.

[In Persian]

35.Alizadeh, A. & Ariana, L. (2018).
Optimization = of  nitrogen and
phosphorus consumption in sustainable
corn cultivation using mycorrhiza and
vermicompost. New  Findings  of
Agriculture, (3) 3, 303-316. [In Persian]|

36.Akbari, P., Qalavand, A. & Mohammad
Modares Sanavi, S. A. (2018). The
effect of wusing different nutritional
systems (organic, chemical, integrated)
and  biofertilizers on  sunflower
(Helianthus annuus L.) agricultural
traits. Journal of Sustainable Agriculture
Research, 19(1), 83-93. [In Persian]

37.Anwar, M., Patra, D. D., Chand, S.,
Alpesh, K., Nagvi, A. A. & Khanuja, S.
P. S. (2005). Effect of organic Fertilizers
and inorganic fertilizer on growth, herb
and oil yied, nutrients accumulation, and
oil  quality of  French  basil
Communication in soils and plant
Analysis, 36, 1737-1746.



EZ2 | D)Loa:} IY 8,9 %;C,)} ‘_,LQL.; A:Jg:

A+



