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ABSTRACT

Field experiment conducted at winter season 2022-2023 on clay sandy soil
in Al-Diwanyia. The experiment was design as Randomized Complete Block
Design with three replications arranged for split-pilot design, the main treatment
included two groups inoculation and non-inoculation within each group four levels
of Nano NPK (0, 1, 2, 3) g.L'added in two steps (20 and 50) day of plant growth.
A sample was taken of soil (30 cm depth) to analysis it and to know its physical
and chemical properties. Table (1) phouslus voulgares L were sowing at a rate 25
kg.ha! [40 cm between plants (30 cm depth)] at 1/9, after 7 months a sample was
taken to measure. The results showed all factors and interactions were significant
effect and increased all growth features (plant content of protein, carbohydrates
and fats, Dibenzyloxynitrobenzene, Benzoylpentanoic acid, Valylvaline, Grain
yield) max values respectively (30.24, 58, 2.637)%, 3.09 2.92, 1.89, 6.86 T.ha™)
come from interaction of Rhizobium inoculation and 3 g.I"* while the lowest values
respectively [(22.41, 52.26, 2.19)%, 0.02, 0.02, 0.02, 4.39 T.ha'] come from
interaction of non-Rhizobium inoculation and 0 g.L* Nano NPK level,
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INTRODUCTION

Common bean (phouslus voulgares L.) main sources of protein [18], also
one of the medicinal plants [15,9] also Bio remedater because ability to remove
heavy metals like Cadmium from soil [7]. Common bean contained 26-30%
protein [10] and 50-60%- carbohydrate [17] and 2- 2.6% fat [8]. Seeds of common
bean (P. vulgaries L.) inoculated with Rhizobium phaseoli L. so as to stimulate bio
fertilizer [6] and increased resistance to biotic and abiotic stresses and increased
resistance to salinity and drought because ability in supplying legume plants
needing [1]. Foliar spray 200 ppm Nano NPK increased grain yield of wheat [5].
Foliar spray of 100ppm NPK Nano fertilizers increased seed yield of Chickpea [20]
fertigation 2g.I"t Nano fertilizer increased growth of wheat by increased nutrient
use offence also ecofriendly because slow release [3] Foliar spray of 75 g.I"* Nano
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NPK increased harvest index of wheat [12]. Uses of Nanoparticles Foliar spray of
Nano NPK by five levels (0, 30, 60, 90, 120) mg | -* on broad been (Vcia fava). The
result shows significant influence between treatment the best value at the (120 mg
| 1) in plant height, number of branch plant -1, number of leaves plant -1, leaves
chlorophyll content %, dry matter in leaves. were recorded from 120mg. It [5].
This study aimed to know effects of Rhizobium inoculation and Nano NPK
fertigation on Common bean.

MATERIALS AND METHODS

The area of field 253m? is divided into two main plots 126.5 m? and subplot
area 6m?one meter separated them (main plot and subplot) within their four levels
of fertigation Chelating Nano NPK which suitable in fertigation because slow
released and inapplicable to foliar spray. Treatments in three replications for each
subplot. All treatment irrigated by drip irrigation connected with four separated
tanks (1000 L capacity) for each treatment (Timer 40 L.hY) All treatments
fertilized with 20 kg. ha* Urea 47% nitrogen to stimulate nif H gene it responsible
on nitrogenase [21]. It was added 10 ml of methanol (00%) on seeds powder and
mixing at 10 min. Then store at 6h in dark place then filtered 4.5u and it was
added 1ml hexane (100%) then analysis by GC-Mass. Analysis of fats by dissolved
10 g of seeds powder with 10 ml Hexane 100%and inter to Soxhlet. While analysis
of carbohydrates depend on Herbert et al. [13] Rhizobium phaseoli L culture's
prepare from crushed sterile old root nodule with one drop of distal water then
incubated at 30°C to 3-7 days [16]. Protein percent measure by multiplying
nitrogen percent * 6.25 [2].

Tablel: Analysis of soil before planting

Analysis of soil before planting
Value Unite Properties
7% 11  — Soil PH
9.50 (HS/em) Electrical conductivity
4.56 g.kg! of soil Organic matter
73 A voluble nitrogen
43.5 1 . A voluble phosphor
53 mg kg™ of soil A voluble potassium
306.7 Sand
98.5 1 . Silt
S04 8 g.kg™ of soil Clay
Sandy - clay soil Texture

RESULTS AND DISSCUSSION
Protein percent %

Table 2 shows significant effect of inoculation on protein percent% max
value (28.723%) of Common bean (P. vulgaries L.) because increased number of
root nodules which responsible on nitrogen fixation this accepted with Begon et al.
[6], also showed significant effect of Nano NPK fertilizers on protein percent of
Common bean (P. vulgaries L.), max value (28.263%o) in treatment 3 g.I"* because
of increased Nano element through plasma membrane it is very small size and
increased activity of enzymes which responsible on protein synthesis this
consistent with Heba et al. [12]. Also result shows significant effect of interaction
of Nano NPK and inoculation max value (30.247%) in inoculation and 3 g.?
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because of roles of Nano NPK as stimulator to photosynthesis and nitrogenase
enzymes this accepted with Bayan et al. [14].

1-Carbohydrates percent %

Table 2: Effect of inoculation with Rhizobium and Nano NPK on protein % in common bean

Rates inocu. Effect Levels of Nano NPK gram |1 Inoculation with Rhizobium
3 2 1 0
28.793 30.247 29,.25 | 28.317 | 27.357 Inoculated seeds
24.09 26.28 24.28 | 23.39 2241 Non Inoculated seeds
28..263 | 26.765 | 25.853 | 24..883 | Rates of Nano NPK effect

LSD A=0.6 LSD a*b= 0.625 LSD b= 0.451

Table 3 shows significant effect of inoculation on carbohydrates percent %
max value (58%) of Common bean (P. vulgaries L.) because increased precursor
of photosynthesis enzymes and root nodules provided all types of amino acids
depend on type of organic acids come from Krebs cycles this result consistent with
Begon et al. [6], also result showed significant effect of Nano NPK fertilizers on
carbohydrates percent of Common bean (P. vulgaries L..) max value (57.768%) in
treatment 3 g.I" because of increased Nano element passed through plasma
membrane it is very small size and increased activity of enzymes which responsible
on carbohydrates synthesis this consistent with Al-Burki et al. [1]. Also showed
significant effect of interaction of Nano NPK and inoculation max value
(60.1837%0) in inoculation and 3 g." because of roles of Nano NPK as stimulator

to photosynthesis and nitrogenase enzymes this consistent with Shah et al. [19].

Table 3: Effect of inoculation with Rhizobium and Nano NPK On Carbohydrates% in common
bean

i Levels of N NPK R
Rates inocu. effect evels of Hano gram Inoculation with Rhizobium

3 2 1 0
58 60.183 | 58.34 | 57.277 | 56.2 Inoculated seeds
53.788 55.353 | 54.283 | 53.253 | 52.26 Non Inoculated seeds

57.768 | 56.312 | 55.265 | 54.23 Rates of Nano NPK effect

LSD = 0.987 LSD a*b=0.753 LSD b=0.32

2-Fats percent %

Table 4 shows significant effect of inoculation on fats percent% max
value(2.402%) of Common bean (P. vulgaries L.) because increased precursor of
fats synthesis enzymes root nodules provided all types of amino acids depend on
type of organic acids come from Krebs cycle consistent with Heba et al. [12], also
result showed significant effect of Nano NPK fertilizers on Fats percent of
Common bean (P. vulgaries L..), max value (2.433%) in treatment 3 g.I"* because
of increased Nano element passed through plasma membrane it is very small size
and increased activity of enzymes which responsible on Fats synthesis this
consistent with Al-Burki et al. [1]. Also result showed significant effect of
interaction of Nano NPK and inoculation max value (2.637%) in inoculation and
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3 9.7 because of roles of Nano NPK as stimulator to Fats synthesis and nitrogenase
enzymes this consistent with Shah et al. [19].

Table 4: Effect of inoculation with Rhizobium and Nano NPK on Fats % in common bean

Rates inocu. effect Levels of Nano NPK gram. |-1 Inoculation with Rhizobium
3 2 1 0
2.402 2.637 2,.337 2.33 2.307 Inoculated seeds
2.216 2.23 2.213 2.23 2.19 Non Inoculated seeds
2.433 2.215 2.28 2..248 Rates of Nano NPK effect
LSD a=0.073. LSD a*b=0.146 LSD b=0.103
3-2,3 Dibezyloxynitrobenzene
Table 5 shows significant effect of inoculation on 2,3

Dibezyloxynitrobenzene max value (2.25) of Common bean (P. vulgaries L.)
because increased precursor of active substances synthesis enzymes root nodules
provided all types of amino acids depend on type of organic acids come from
Krebs cycle this consistent with Begon et al. [6], also showed significant effect of
Nano NPK fertilizers on 2,3 Dibezyloxynitrobenzene of Common bean (P.
vulgaries L..), max value(1.96) in treatment 3 g.I-1 because of increased Nano
element passed through plasma membrane it is very small size and increased
activity of enzymes which responsible on active substances synthesis this consistent
with Al-Burki et al. [1]. Also showed significant effect of interaction of Nano NPK
and inoculation max value (3.09) in inoculation and 3 g-1 because of roles of Nano
NPK as stimulator to active substances synthesis and nitrogenase enzymes this

consistent with Shah et al. [19].

Table 5: Effect of inoculation with Rhizobium and Nano NPK on Dibezyloxynitrobenzene in
common bean

Rates inocu. effect Levels of Nano NPK gram. I' Inoculation with Rhizobium
3 2 1 0
2.25 3.09 2.97 2.92 0.02 Inoculated seeds
2.08 2.84 2.81 2.66 0.02 Non Inoculated seeds
2.96 2.89 2.79 0.02 Rates of Nano NPK effect
LSD =0.11 LSD a*b=0.1 LSD b= 0.07
Hu=

Enery 136098 Library NISTO0S LIB
5179 Foramla: C20HITNOS CASS179
CoapName:2.5-Dibenryioxyutrobenzens

100 T »

£5-9 MolWeight 335 Retladex 2300

4-Benzoylpentanoic acid

Table 6 shows significant effect of inoculation on 5-Benzoylpentanoic acid
max value (2.12) of Common bean (P. vulgaries L.) because increased precursor
of active substances synthesis enzymes root nodules supplied all types of amino
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acids depend on type of organic acids come from Krebs cycle this consistent with
Begon et al. [6], also showed significant effect of Nano NPK fertilizers on 5-
Benzoylpentanoic acid of Common bean (P. vulgaries L.), max value (2.78) in
treatment 3 g.I" because of increased Nano element passed through plasma
membrane it is very small size and increased activity of enzymes which responsible
on active substances synthesis this consistent with Al-Burki et al. [1]. Also showed
significant effect of interaction of Nano NPK and inoculation on 5-
Benzoylpentanoic acid max value (2.92) in inoculation and 3 g.”! because of roles
of Nano NPK as stimulator to active substances synthesis and nitrogenase enzymes
this consistent with Shah et al. [19].

5-Valylvaline
Table 6: Effect of inoculation with Rhizobium and Nano NPK on Benzoylpentanoic acid in
common bean

Rates inocu. Levels of Nano NPK gram. I-1
effect Inoculation with Rhizobium
3 2 1 0
212 2.92 2.81 2.71 0.02 Inoculated seeds
1.89 2.64 2.54 241 0.02 Non Inoculated seeds
2.78 2.66 2.56 0.02 Rates of Nano NPK effect
LSD =0.049 LSD a*b=0.0.064 LSD b=10.0.049
Hi® 5 Eatry 46474 Library NISTOS LIB
5192 Formuda C12HI403 CAS4144-62-1 MolWeight 206 Retlndex 1783

CompName: 5-Benzoylpentancec acad $$ 6-Oxo-6-phemylhexanosc acad # §5

10 '

|
|
{
|
1
{

10 pet]

Table 7 shows significant effect of inoculation on Valylvaline max
value(1.39) of Common bean (P. vulgaries L.) because increased precursor of
active substances synthesis enzymes nodules provided all types of amino acids
depend on type of organic acids come from Krebs cycle this consistent with Heba
et al. [12], also result showed significant effect of Nano NPK fertilizers on
Valylvaline acid of Common bean (P. vulgaries L..), max value (1.84) in treatment
3 g.I" because of increased Nano element passed through plasma membrane it is
very small size and increased activity of enzymes which responsible on active
substances synthesis this consistent with Al-Burki et al. [1]. Also result showed
significant effect of interaction of Nano NPK and inoculation on Valylvaline max
value (1.89) in inoculation and 3 g because of roles of Nano NPK as stimulator
to active substances synthesis and nitrogenase enzymes this consistent with Khalif
and Mohammed [14].
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Table 7: effect of inoculation with Rhizobium and Nano NPK on Valylvaline in common bean

Rates inocu. effect Levels of Nano NPK gram . I-1 Inoculation with Rhizobium
3 2 1 0
1.39 1.89 1.85 1.82 0.02 Inoculated seeds
1.33 1.79 1.8 1.74 0.02 Non Inoculated seeds
1.84 1.82 1.78 0.02 Rates of Nano NPK effect
LSD = 0.047 LSD a*b=0.043 LSD b=0.029

Hit= 2 Eatey 170538 Library NISTO0S LIB
SIS0 Fooum IYHISN205 CAS0-00-0 MolWeght 410 Retindex 2470

CompName Valyivaline. N N'.dumethyl N propargyloxycarbanyl.. tsohexy] ester

100~ 5

6-Grain yield (Ton. ha?)

Table 8 shows significant effect of inoculation on grain yield max value
(6.274) Ton. ha! of Common bean (P. vulgaries L.) because increased precursor
of active substances synthesis enzymes root nodules provided all types of amino
acids depend on type of organic acids come from Krebs cycle this consistent with
Begon et al. [6], also result showed significant effect of Nano NPK fertilizers on
grain yield of Common bean (P. vulgaries L..), max value (6.12) Ton. ha' in
treatment 3 g.I' because of increased Nano element passed through plasma
membrane it is very small size and increased activity of enzymes which responsible
on active substances synthesis this consistent with Al-Burki et al. [1]. Also result
showed significant effect of interaction of Nano NPK and inoculation consistent
on Grain yield max value (6.86) Ton. ha' in inoculation and 3 g-! because of roles
of Nano NPK as stimulator to active substances synthesis and nitrogenase enzymes
this consistent with Barhan and Hassan [5] Hayyawi and Qusay [11].

Table 8: Effect of inoculation with Rhizobium and Nano NPK on grain yield Ton ha-1 in common
bean

Rates inocu. effect Levels of Nano NPK gram. |-1 Rhizobium Inoculation
3 2 1 0
6.274 6.86 6,.45 6.073 5.71 Inoculated seeds
4.866 5.38 5.02 4.66 4.39 Non Inoculated seeds
LSD a= 0.048 6.12 5.738 5.37 5..053 Rates of Nano NPK effect
LSD a*b= 0.044 LSD b=0.03
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