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Table 1. Soil Physical and chemical properties of the experimental site at a depth of 0 to 30 cm
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Table 2. Properties of zeolite used in this experiment
. P205 K20 Na20 CaO Fe203 Sio2
0, 0, 0, 0, -1
MnO (%) TiO2 (%) (%) (%) (%) MgO (%) (%) (%) Al203 (%) (%) CEC (cmol.kg?) pH
0.026 0.19 0.012 33 1.6 0.68 2.9 1.31 10.6 68 160 75
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Table 3. Properties of poultry manure used in this experiment

K (%)

P (%)

N(%) pH

2.1 1.3

4.1 7.1
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Table 4. Variance analysis of morphological traits, yield components and grain yield of green bean
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Table 5. Mean comparison of morphological traits, yield components and grain yield of green bean
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Plant height (cm)  Pod length (cm)  100- seed weight (g)  Fresh pod yield (g.m?)  Seed yield (g.m?)

Py 41.3d 10.7e 32.5¢ 1340e 120e

P, 43.0c 10.9d 32.9bc 1450d 130d

Ps 44.3c 11.2¢c 33.4abc 1540c 140c

P4 46.4b 11.6b 34.1ab 1710b 160b

Ps 48.1a 11.9a 34.7a 1840a 170a

Z; 43.5¢c 10.5e 32.6ab 1380c 130e

Z; 44.0bc 10.8d 33.1ab 1460d 130d

Z3 44.6bc 11.2c 33.6ab 1570c 140c

Z4 45.0ab 11.5b 33.9ab 1650b 150b

Zs 46.0a 12.1a 34.3a 1800a 170a
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The means within a column with the same letter are not significantly different by LSD test at p <0.05.
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P1: no poultry manure, P,: poultry manure, Ps: poultry manure + zinc, P4: poultry manure + copper, Ps: poultry manure + zinc + copper, Z;: no use of
zeolite, Z,: zeolite, Zs: zeolite + zinc, Z4: zeolite + copper, Zs: zeolite + zinc + copper
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Fig. 1. Interaction effects of enriched PxZ on pod length of green bean

P1: no poultry manure, P,: poultry manure, Ps: poultry manure + zinc, P,: poultry manure + copper, Ps: poultry manure + zinc + copper, Z;: no use of
zeolite, Z,: zeolite, Zs: zeolite + zinc, Z4: zeolite + copper, Zs: zeolite + zinc + copper
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Table 6. Variance analysis of photosynthetic pigments of green bean

Sows adudels D dgls U5 Judoyls  abgidg,ls OilbwgisT
Treatment Chla Chlb Chla+b Carotenoid  Anthocianin
Ere S sk sk sk sk sk

Poultry manure (P)
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sk sk sk sk sk
Zeolite (2)
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PxZ
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(409%) St o2 2.40 3.97 2.77 3.70 1.35
CV (%)

o yd S g doys gy Jleil gl (8 s dire g Io gime puf i 4y XK g F NS
ns, * and **: Non-significant and significant at 5% and 1% probability levels, respectively


https://ganj-old.irandoc.ac.ir/researchers/756564
https://ganj-old.irandoc.ac.ir/researchers/756564

AA-1VY amivo NP Jlo 16 ylocs Y (6599) Sl /o1 30 Slgu> GBI /... clgi) & pao 5T 1), Ko g 031 j0koxo

byl (g 3mgid GLAINSS ) (1Sl amslio -V Jgua
Table 7. Mean comparison of photosynthetic pigments of green bean

a Judg,ls b Judg,ls IS Judg,ls agiigyls CilbgisT
Sled (F 039 e 2 deeasse) (5 oigesS #dsasSm) (5 0igess 2 dsesSse) (5039 ps 5 JeeesSee) (5 0igpsS 2 Jaog ySom)

Treatments Chl a Chlb Chl a+b Carotenoid Anthocianin

(pmol/g FW) (pmol/g FW) (pmol/g FW) (pmol/g FW) (pmol/g FW)
P, 7.3d 2.2d 9.5e 1.1e 6.4e
P, 7.6d 2.2¢c 9.8d 1.1d 6.7d
P3 7.7¢c 2.3c 10.1c 1.2¢c 6.9¢c
P4 8.1b 2.4b 10.6b 1.3b 7.2b
Ps 8.3a 2.5a 10.9a l4a 7.5a
Zy 7.5¢ 2.2d 9.7d 1.1le 6.6e
Z 7.6¢ 2.3cd 9.9d 1.2d 6.7d
Z3 7.8¢ 2.3bc 10.1c 1.2c 6.9c
Zy 7.9b 2.4bc 10.4b 1.3b 7.1b
Zs 8.3a 2.5a 10.8a l4a 7.4a

5,15 LSD 5051 obol 1 duo o iy Jloiorl grans 58 (5 o sime (6,le] B cygis j2 30 S e g > (6l (sla . Silea
The means within a column with the same letter are not significantly different by LSD test at p <0.05.
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oS sl

P1: no poultry manure, P,: poultry manure, Ps: poultry manure + zinc, P4: poultry manure + copper, Ps: poultry manure + zinc + copper, Z;: no use of
zeolite, Z,: zeolite, Z3: zeolite + zinc, Z4: zeolite + copper, Zs: zeolite + zinc + copper
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Fig. 2. Interaction effects of enriched PxZ on anthocyanin of green bean
P1: no poultry manure, P,: poultry manure, Ps: poultry manure + zinc, P,: poultry manure + copper, Ps: poultry manure + zinc + copper, Z;: no use of
zeolite, Z,: zeolite, Z3: zeolite + zinc, Z4: zeolite + copper, Zs: zeolite + zinc + copper
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Table 8. Variance analysis of nutrients uptake in green bean pods

slowd 09y d by e g3y ool P
Treatments N P K Cu Zn Fe Mn
Gé"’ °95 o3k sk sk ET3 ET3 EX3 EX3
Poultry manure (P)
olss sk ok sk 3k 3k sk sk
Zeolite (2)
Inrciraked ns ns ns ns ns ns Ns
PxZ
Ol s o
(o) S w0y 331 227 244 188 316 182 3.04
C.V (%)

o yd Sy g doye gy Jleil gl (8 s dire g o sime nf i 4y XK g * NS
ns, * and **: Non-significant and significant at 5% and 1% probability levels, respectively
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Table 9. Mean comparison of nutrients uptake in green bean pods

R s " e 9 oo P
Sosi on e 25 Ghen) 2 o5 ko) 25 ) 25 )
Treatments (x2,2) (x252) (%252) 5 5 5 s

N (%) P (%) K (%) (pySoks (pSoks (pSoks (p S ok

Cu (%) Zn (%) Fe (%) Mn (%)
P, 2.3e 0.3e 3.3c 20.6e 28.3d 73.5d 59.4c
P, 2.5d 0.4d 3.6d 21.4d 29.0c 74.7c 60.7bc
P 2.7¢c 0.4c 3.8c 22.0c 29.6¢ 75.7¢c 61.6b
P, 3.1b 0.4b 4.1b 23.0b 30.7b 77.4b 63.4a
Ps 3.4a 0.4a 4.4a 23.8a 31.5a 78.8a 64.8a
Z, 2.4e 0.3e 3.5e 21.0e 28.7d 74.1d 60.1d
Z, 2.6d 0.4d 3.6d 21.5d 29.2cd 75.0cd 60.9cd
Z3 2.8c 0.4c 3.8¢c 22.1c 29.8bc 75.9bc 61.9bc
Z, 3.0b 0.4b 4.0b 22.6b 30.3b 76.8b 62.8b
Zs 3.3a 0.4a 4.3a 23.5a 31.2a 78.3a 64.2a

5,15 LSD 5051 bl 1 duo o iy Jloiorl grans 58 (5 o sime (bl B cygis j2 30 S ite g (6l (sla o Silee
The means within a column with the same letter are not significantly different by LSD test at p <0.05.
Ls oty Ly g5y L3 il sy Lo« B pas pas Ly ot Syt o o 555 P5 et £y 355 Py (g5t 0 955 P3 £ y0 555 P2 £ 10 355 5 pan pas Py

Ot stEds)

P1: no poultry manure, P,: poultry manure, Ps: poultry manure + zinc, P4: poultry manure + copper, Ps: poultry manure + zinc + copper, Z;: no use of
zeolite, Z,: zeolite, Z3: zeolite + zinc, Z4: zeolite + copper, Zs: zeolite + zinc + copper
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Introduction

Among legumes, green bean (Phaseolus vulgaris L.) has the highest area under cultivation. This legume
also has a very high economic value. Today, the application of natural soil amendments such as zeolite to
prevent the loss of nitrogen fertilizers has been considered. The zeolite application can reduce the use of
chemical fertilizers, increase the soil water holding capacity and also prevent environmental pollution by
improving the soil physicochemical characteristics. Addition of poultry manures to the soil also increases
soil fertility, decomposition of organic matter and carbon dioxide production in the plant canopy, which
ultimately leads to increased grain yield. The aim of this study was to evaluate the effects of fortified zeolite
and poultry manure on yield components, yield, photosynthetic pigments and nutrient concentrations in
green bean plant.

Material and Methods

To study the effect of zeolite and poultry manure enriched with zinc and copper on yield components,
yield, photosynthetic pigments and nutrient concentrations in green bean (Phaseolus vulgaris L.), a field
experiment was conducted as a factorial based on a randomized complete block design (RCBD) with three
replications at the research field of the Islamic Azad University of Amol in 2017. The treatments of this
research consisted of five levels of Zeolite (Z1: control or non-use of Zeolite, Z,: application of zeolite alone,
Zs: fortified zeolite with zinc, Z,: fortified zeolite with copper and Zs: fortified zeolite with zinc + copper)
and five levels of poultry manure (P:: control or non-use of poultry manure, P2: application of poultry
manure alone, Ps: fortified poultry manure with zinc, P4 fortified poultry manure with copper and Ps:
fortified poultry manure with zinc + copper). In this experiment, poultry manure and zeolite were used at
rates of 1.5 and 1 t.h%, respectively. Nitrogen, Phosphorus and Potassium fertilizers were applied uniformly
in all plots based on the results of soil analysis. At harvest, the yield components, seed yield and nutrient
concentrations in the plant were recorded. The concentration of photosynthetic pigments was also measured
at the flowering stage. The data were analyzed using SAS software and the means were compared using the
least significant difference (LSD) test at the 5% probability level.

* Corresponding Author: yousofniknejad@gmail.com

RN


mailto:niknejad@Gmail.com؛
mailto:hormozfalah@gmail.com؛
mailto:niknejad@Gmail.com؛

Iranian Journal of Pulses Research
Vol. 13, No. 1, June 2022, p. 99-112 (Original Research Article)

Results & Discussion

The results showed that the differences between different levels of poultry manure were significant in
yield components, seed yield, photosynthetic pigments and nutrient concentrations in the plant. The effect of
zeolite was significant on all tested traits except for 100-seed weight. The interaction between different
levels of poultry manure and zeolite was significant on pod length and anthocyanin. The application of
fortified poultry manure and zeolite with zinc and copper increased the evaluated parameters compared to
individual application of poultry manure or zeolite and control. The interaction between poultry manure and
zeolite revealed that the maximum pod length was obtained by applying PiZs, P2Zs, PsZs, PsZs and PsZs
treatments. The maximum anthocyanin concentration was also obtained by applying PsZs, PsZi, PsZ,, PsZs,
PsZs and PsZs treatments. The results of the mean comparison of data for poultry manure showed that the
highest seed yield (174 g.m?) was obtained by application of fortified poultry manure with zinc + copper,
which increased by about 27% compared to the control. Under zeolite application, the maximum seed yield
(171 g.m2) was achieved by application of fortified zeolite with zinc + copper, which increased by about
23.3% compared to the control.

Conclusion

In general, the copper-enriched zeolite and poultry manure treatments showed better impacts than zinc-
enriched treatments in terms of studied traits. Application of zeolite and poultry manure increased the yield
attributes, seed vyield, photosynthetic pigments and nutrient concentration compared to the control, but the
highest amount of these traits was obtained under the application of fortified zeolite and poultry manure with
zinc and copper. Therefore, the application of fortified poultry manure and zeolite while reducing the amount
of chemical fertilizers, can improve the seed yield of green bean.
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