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ABSTRACT

This experiment aimed to examine the effect of residual organic N from the previous crop
fertilization, inorganic N fertilization rates and inoculation with Rhizobium phaseoli on the N uptake
and bean yield. The experiment was conducted during the season 2006-2007 in Al-Salam village
on soil received different doses of organic N (manure compost) as the following 0.0, 15, 30, 45, 60
kg N / faddan for the previous crop. All studied factors showed positive effect on the seed yield of
common bean and N uptake significantly. The applied mineral N contribution was 43.7 % of the
seed yield and 39.3 % of the N uptake. Residual organic N contribution was 41.4 % of the seed
yield and 47.6 % of the N uptake. The contribution of inoculation was 6.5 % of the seed yield and
5.7 % of the N uptake. Also, the interactions between any two factors were significant. The highest
effect of interaction was between the applied mineral N and residual organic N where both were
affected strongly by each other. The interaction between the inoculation and mineral N or residual
organic N showed that the effect of inoculation on seed yield was almost the same. The effect of
applied mineral N in interaction with inoculation was almost the same with or without inoculation.
The effect of residual organic N in interaction with inoculation increased slightly with the
inoculation from 480 to 533 kg seeds / faddan.

INTRODUCTION

Applying organic matter (OM) as soil amendment to cropland reduces
requirements for synthetic fertilizer and may eliminate yield differences
between mineral and organic fertilization and the compost application for
soil OM enhancement must be balanced with P input to minimize the
potential for excessive soil P accumulation (Singer et al.,, 2004). Soil
surface (0—15 cm) pH significantly increased with N-based manure (MN) or
compost application (CN), but decreased with NH,—N fertilizer application
as compared with the check (Bahman Eghball 2002). Bahman Eghball
(2000) reported that the amount of compost N mineralized under field
conditions needs to be determined in order to apply these resources to
provide adequate N for the crop without adverse environmental effects. The
amount of N mineralized from organic sources during the growing season
provides a major portion of the plant N needs. Nitrogen mineralization was
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significantly, but not closely, related to thermal unit. Nitrogen mineralization
needs to be considered when applying manure or compost for crop
production to effectively utilize these resources and protect the
environment. Rafael J. et al (2002) studied the soil residual nitrogen on
common been in a continuous rotation with wheat (fertilizer rates were 0,
50, 100, and 150 kg N ha'1) under the Mediterranean conditions when no
application of N fertilizer was added to faba been, they found that seed
yield ranged from 587 to 2964 kg ha™. Attallah et al. (2002) showed that the
ECe and pH of the untreated soils 5.40 dS/m and 7.6 were decreased to
4.31 and 7.2 for compost treatment, respectively. Weiser G.C et al
(1985)reported that Inoculation with the commercial strains, compared with
uninoculated controls, did not increase seed yield; however, nodule number
and nodule fresh weight were influenced.

The objective of this study is to evaluate the effect of the contribution of
organic soil N from the previous crop on the nutrition of the following crop
and how much this contribution help in reducing the applied mineral N
either with or without inoculation with Rhizobium phaseoli.

MATERIALS AND METHODES

The experiment was a complete randomized design with three
replications and conducted in El-Salam village (Bohira governorate) during
the season 2006-2007. Eighteen soil unit (2m X 3m) cultivated with corn
plant ( zea mayz) received 0.0, 15, 30, 45, 60 kg organic N / faddan to
raise the total received N up to 60kg N and the control (3 units for each
treatment) in the last season were used to conduct this experiment.
Ammonium sulfate was applied in the rate of 25, 50, 75 kg N / faddan. Only
one half of each treatments inoculated by Rhizobium phaseoli.

Soil was chemically analyzed for, pH, EC, in the soil paste (table 1),
organic matter, available N and total N were also analyzed (Table2) , and
the plant N content were determined according to standard methods
edited by Black (1965). The expected soil N was calculated as the
following
Expected soil N = (Previous N fertilization +soil N) - N uptake by previous
crop

The grain yield (kg / faddan) and N uptake were determined. The
obtained data were computed and statistically analyzed for testing the
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significance of the studied factors and the possible interaction between
them.

Table (1): Effect of previous N fertilization on the soil pH and soil salinity

Previous Soll Soll

N fertilization EC pH
dS/m

60 kg O+0.0 M 25 7.65
45 kg O+15 M 2.8 7.70
30 kg O+30 M 2.9 7.70
15 kg O+45 N 3.0 7.75
0.0 kg O+60 M 3.1 7.80
0.0 kg O+0.0 M 3.1 7.80

Table (2): Nitrogen concentrations and organic matter percent in soil as
affected by previous treatments

(Soil N uptake Expected Determined Available Organic
N=33kg) by soil N soil N soil N matter
Previous  previous

N crop kg/faddan kg/faddan kg/faddan %
fertilization kg/faddan
kg/faddan
0.0 kg 21.0 12.0 11.86 0.675 0.31
N*1N N KN*
0.0 kg 51.53 41.47 40.73 2.037 1.23
N*1LaNn N*
15 kg 48.95 44.05 42.96 2.058 1.32
N*LAR N*
30 kg 43.88 49.12 48.36 2.388 1.46
N*12N N*
45kg 3066 53.34 51.92 2.515 1.55
60 kg 37.72 55.28 54.48 2.688 1.66

N*aN N M*

O* = Organic N M* = Mineral N
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RESULTS AND DISSCUSION
Effect of applied mineral nitrogen:

Seed yield and N uptake increased significantly with the increase of
applied mineral N (table3). The increases of seed yield were 29.1 and 42.1
% of the minimum vyield (at 25 kg N) for 50 and 75 kg N addition
respectively. The increases of N uptake were 29.0 and 42.05 % of the
minimum vyield (at 25 kg N) for 50 and 75 kg N addition respectively.
According to the statistical analysis the contributions of the mineral N
fertilization were 43.7 and 39.3 % of the variation occurred in seed yield
and N uptake respectively. The standard partial regression coefficient
showed that the effect of mineral N was greater three times of inoculation
effect or organic N on the seed yield and it was greater three times of
inoculation effect and one time and half of the organic N on the N uptake
which means that the mineral N fertilization was the most effective studied
factor may due to the more availability of mineral N which dissolve in
irrigation water to be easy for absorption by plants comparing with organic
N which needs more time to be converted biologically to the absorbed
form.

Effect of residual organic nitrogen:

The soil samples from all treated soil with different rates of organic
and mineral nitrogen for the previous crop (60 kg M*), (45 kg M*+15 kg
0*), (30 kg M*+30 kg O*), (15 kg M*+45 kg O*), (60kg O*) and (control =
33kg N) were analyzed for total nitrogen. The expected total nitrogen in soil
of those treatments was calculated from the data of the nitrogen balance of
the previous crop. Also, organic matter percent and available nitrogen were
determined. The data of nitrogen balance of the previous crop, the
expected soil N, the determined soil N, available soil N and percentage of
organic matter were listed in table 2. The results of the total soil N showed
that the determined total N was close to (% 98.1 + 0.7) of that calculated
from the data of nitrogen balance for the previous crop. Available N of the
treated soils was relatively high comparing with the soil did not receive any
fertilizers (control). Available N and organic matter percent were increased
with the increase of applied organic N to the previous crop.

According to the statistical analysis the contributions of the residual organic
N were 41.4 and 47.6 % of the variation occurred in seed yield and N
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uptake respectively. The standard partial regression coefficient showed

that the effect of residual organic N was one third and one half of the effect
of mineral N for the seed yield and N uptake respectively, which means
that the residual organic N fertilization was less effective than the applied
mineral nitrogen. Seed yield increased significantly with the increase of soil
N (soil N = total N in soil after the previous crop) as shown in fig. 1, which
means that the residual organic nitrogen from the previous crop contributes
in the fertilization of nitrogen in the following season. The increases of seed
yield were 10.0, 16.2, 22.7 and 25.1 % of the seed yield of no applied
organic N during the last season while it were 10.2, 15.2, 26.21, 29.9 and
31 % of the control (table 3). The nitrogen uptake by common bean plants
followed the same behavior of seed yield as affected by the residual
organic nitrogen (fig. 2). The complete agreement between the seed yield
and the nitrogen uptake refer to the almost fixed yield of seeds for one kg
of N uptake by plants, where it was 18.25 + 0.65 kg seeds / kg N uptake.
Finally, the soil organic N level at 54.5 kg N/faddan showed the highest
seed yield with the highest addition of mineral N(75 kg / faddan)

Effect of inoculation:

Seed yield and N uptake increased significantly by the inoculation
with Rhizobium phaseoli. Inoculation increased seed vyield by 12.3 % of
none inoculated and increased the N uptake by 12.1 % of none inoculated
(table 3). According to the statistical analysis the inoculation contributed by
7.5 and 6.5 % of variation of seed yield and N uptake respectively.

Effect of interactions:
Residual organic nitrogen and applied mineral nitrogen:

According to the statistical analysis the contribution of the mineral N
fertilization was 47.5% and the contribution of the residual organic N was
45.1 % of the variation occurred in seed yield, while with N uptake those
contributions were 50.0 and 42.2 % of the variation occurred. These values
represent the contributions of the applied mineral N and residual organic N
as the only two effective factors (table4). The data of table 4 cleared the
highest effectiveness of applied N when no residual organic N and the soil
N was the minimum (11.86 kg N/faddan)

The effectiveness of applied N was the maximum (775.2 kg seeds /faddan)
when no residual organic N. Addition and more addition of residual organic
N reduced the production of seed yield refer to the applied mineral N and
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reached the minimum ( 338.3 kg seeds /faddan) with the highest value of

the residual organic N (table 4). On the other side, the effectiveness of
residual organic N was the maximum (731.5 kg seeds /faddan) with the
lowest addition of mineral N (25 kg N /faddan). More addition of mineral N
reduced the production of seed yield refer to the residual organic N and
reached the minimum (293.6 kg seeds /faddan) with the highest addition of
mineral N (75 kg N /faddan). Spite of the competition between organic and
mineral N on seed yield production the decrease of seed yield refer to any
of the two sources of N in favor of the other did not affect negatively on the
net yield but the net yield increased due to the effect of applied mineral
N(47.5%), residual organic N (45.1%)and the interaction between them
(6.5 % ).

Residual organic nitrogen and inoculation:

The effectiveness of residual organic N on seed yield was higher (
533kg seeds /faddan) with the inoculation than without inoculation (480 kg
seeds /faddan), while the effectiveness of inoculation inhibited slightly from
157 kg seeds /faddan with the highest value of residual organic N to 153
kg seeds /faddan (table 5) with no applied organic N ( not the control). The
contributions of the two factors in the absence of the applied mineral effect
were relatively closed where the contribution of the residual organic N was
84.3 % and the contribution of the inoculation was 13.8 %.

Applied mineral nitrogen and inoculation:

The contribution of the applied mineral N was 85.6 % and the
contribution of the inoculation was 12.5 % when the effect of residual
organic N was excluded. Applied mineral N increased the seed yield by
418 and 415 kg seeds / faddan with and without inoculation respectively,
and at the same time inoculation increased the seed yield by 164 and 161
kg seeds with the highest and lowest addition of applied mineral N
respectively (table 6). That means both factors showed the same effect on
the seed yield either with the highest or with the lowest value of the other
factor.

CONCLUSION

The determination of soil content N is too important in the
fertilization policy where the applied N needed depends on it. The results
showed that the soil organic N should be kept more than 50 kg N / faddan
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and applied N should raise the total N to over 100 kg N / faddan to reach

the most economical addition of mineral N. The effect of inoculation was
noticed but it was independent of the nitrogen form.
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Figure (1): Effect of total soil N and applied mineral N on the seed yield
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Figure (2): Effect of total soil N and applied mineral N on the N uptake
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Table (3) Significance effect of the residual organic N, applied mineral N
and inoculation on the seed yield and N uptake

Determined Seed N
Soil N Yield Uptake
kg/faddan kg/faddan kg/faddan
Prev. ferti. 11.86 925.3f 48.76f
40.73 1212.5e 64.82e
42.96 1302.8d 71.31d
48.36 1346.6¢ 75.33c
51.92 1410.3b 79.54b
54.48 1430.1a 81.11a
Applied N 25 1033.9¢ 56.69¢
50 1329.4b 73.21b
75 1450.6a 80.53a
inoculation yes 1344.0b 74.21b
No 1198.6 a 66.09a

Table (4): The interaction between applied mineral N and residual organic
N on the seed yield of common been

01 02 03 04 05 06 L.S.D

75 1277.8 1383.5 1431.6 1489.6 1549.5 15714 176.2
50 995.5 1285.8 1353.5 1406.5 1464.5 1485.8
25 502.6 968.2 1123.4 1159.0 1217.0 1233.1
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Table (5): The interaction between residual organic N and inoculation on
the seed yield of common been

01 02 03 04 05 06 L.S.D
Inoculated 978 1289 847 1426 1488 1509 117.5
None 872 1136 748 1268 1332 1352

Table (6): The interaction between applied mineral N and inoculation on
the seed yield of common been

25 50 75 L.SD
Inoculated 1116 1385 1531 58.7
None 952 1274 1370
REFERENCES

Attallah, M.Z and F. El Etreiby (2002): The effect of compost and mineral
N on soil properties, Ten sugar beet varieties and nutrient contents.
Alex. Sci. Exch. Vol. 23: 109-120.

Bahman, E. (2000): Nitrogen mineralization from field-applied beef cattle
feedlot manure or compost. Soil Sci. Soci. Amer. J. 64:2024-2030

Bahman, E. (2002): Soil properties as influenced by phosphorus- and
nitrogen-based manure and compost applications. Agron. J. 94:128-135
(2002)

Black, C.A. (1965). Methods of soil analysis. American Soc. Inc. Pub.,
Madison, Wisconsin, USA. Res., 2(1): 161-175.

Rafael J. Lépez-Bellido, Luis Lépez-Bellido, Francisco J. Lopez-
Bellido and Juan E. Castillo (2003): Faba Bean (Vicia faba L.)
response to tillage and soil residual nitrogen in a continuous rotation
with wheat (Triticum aestivum L.) under rainfed Mediterranean
conditions. Agron. J. 95:1253-1261.

Singer J. W. K. A. Kohler, M. Liebman, T. L. Richard, C. A.
Cambardella and D. D. Buhler (2004): Tillage and Compost Affect
Yield of Corn, Soybean, and Wheat and Soil Fertility. Agron. J. 96:531-
537

Weiser G. C., K. F. Grafton and D. L. Berryhill (1985): Yield and
Composition of Field Bean and Adzuki Bean in Response to Irrigation,
Compost, and Nitrogen. Agron J 75:31-35 (1983)

Vol. 13 (1), 2008 60



J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

ol padlall

LS Al g Cilaal) Asnal) g g (Adall s gpuanl) g g ) G
Joill (s g AN aluala) g Jgaaa Ao 4y 3ad) Akl

dsana o lan) o)
Sgaall 3S e Al 5 olsall y (ml SV gy dgaa Ay sl 5 dalal) ol JY1 Cgay Jana
Al

5als 5 Bl Jpeanal) (e iiiall (5 gpuanl) g il apendll Hili Lad) sl Cangiu
2y el (abatiel 5 Jsdll Jsane o (g Sl malil) 80 Sl 5 Caliaa) iaeal) dpanll
Leie ) G Ul (8 5 pall Addlaes 3Ll 4% 2007-2006 o5 528 s sall (8 3 el 24 o3
Jual sall & yglal 085 ua s 33 anS 60 ¢ 45 ¢ 30 ¢ 15 « yia C¥ a0y (5 eae Slewy L
aend 285 aa gl Galiatie) (e 1385 550l Jgeana o G gina Tils 4 all Jae 23300
m@,‘s\@M\Oﬁ,)ma_uiuﬁd?ﬂ\dww°@43_7cmp@mpﬁ”ﬂ\
G s agul 388 Gataall Cpa gl Aailly Ll %66.5 Ay agusl 288 (5,50 il Wl % 41.4
o el %57 dsay 6 ,8S mBlill 5 %476 Ay (Adall (5 saall 5 %39.3 dnady Handl
Al Whsaa Jaiaall Al edlelal) JS el a8 A jall Jae Jalgall (e ol o (SN Jelal)
Al Ele il o Tl oY) a8l (5 panll 5 Saaal) asendll o Jelidl) IS il 4 giaa
Qﬁ)ﬂ\wdi,@tﬁm\oﬁ%uﬂ\ .a}ﬁg)st!Lg‘)ﬁi_ﬁd)&;A‘\‘HcLa@.laﬁgiﬁ)ﬁu}oi&é;
L il e Ay Baly ) alo ) 28 Biall (5 guanll s il 80 Ll i) e Ale i 8l 4
8l axe ae 92 aaS 480 S Lein (a8 X1 )50 aaS 533

Vol. 13 (1), 2008 61



	Bahman, E. (2000): Nitrogen mineralization from field-applied beef cattle feedlot manure or compost. Soil Sci. Soci. Amer. J. 64:2024-2030
	Bahman, E. (2002): Soil properties as influenced by phosphorus- and nitrogen-based manure and compost applications. Agron. J. 94:128-135 (2002) 
	Rafael J. López-Bellido, Luis López-Bellido, Francisco J. López-Bellido and Juan E. Castillo (2003): Faba Bean (Vicia faba L.) response to tillage and soil residual nitrogen in a continuous rotation with wheat (Triticum aestivum L.) under rainfed Mediterranean conditions. Agron. J. 95:1253-1261.



