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ABSTRACT: Two field experiments were carried out during the two 
growth seaso of 2006 and 2007 at EI-Qntra East region, Ismailia 
Governorate, Egypt to investigate the response of soybean plant to the 
application of N- fertilizers . om different sources i.e., ammonium 
sulphate (AS) as a mineral N- fertilizer at two levels of 119 and 238 kg N 
ha- , respectively, compost manure (Co.M), farmyard manure (FYM) aDd 
town refuse (f.R) were added at the ratc of 15 Mg fed: l as organic N­
Sources. Bio N fertilization was achievcd through inoculaf g the seeds 
with an effective strain of (JJradyrhizobillmjaponicium) for increasing and 
enhancing nitrogen fertilization efficiency as well as yield, seed quality, 
nutrient u take of soybean (Glycine max L. cv GIZa 35). The obtained 
results could be su ized as follows: 1) Number of branches and 1000­
seed weight as weD as aero and micronutricnts contents were 
significantly inCl'eased as a result of applied different organic and io N­
sources and their combinations compared to AS treatment. 2) Seed oil 
yield and protein yield (kg red.- I

) were increased significantly and the 
individual effect of organic N- sources and bio fertilization showed a 
descending inc~ se in the order of Bio. > Co.M > l!""Y1Vl > T.R. 3) The 
highest availa Ie N, P and K as weU as Fe, Mn, Zn and Cu content in soil 
after hal' est were obtained doe to t e treatment of Co.M + FYM + T.R + 
B·o. and 4) The treatment of Co.M + FYM + T.R + Bio.+ A.S (119.0 kg N 
ba.-1

) was superior to the other treatments. 
Key word : Soy ean, organic manure, biofertilization, n trieots 

content, yield quality 
INTRODUCTION materials .to maintaiJ1 or improve 

Most countries have traditio ally fertility status and productivity of 
utilized various kind: of organic their agricultural soils. However, 
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several decades ago organic recycling 
practices in some countries were 
largely replaced with chemical 
fertilizers that were applied to high 
yielding of grains. Compost 
utilization as manure is becoming 
wider spread during recent years as a 
consequence of the rise in price of 
conventional fertilizers. Beneficial 
effects of organic fertilizers 
applications of growth and yield of 
some field crops were shown by 
Radwan and Hussien 1996, Mekki et 
al., 1999 and El-Kholy and Gomaa, 
2000. Nowadays emphasis has 
already been placed on research and 
development activities that led to the 
concept of multi strain biofertilizers 
i.e. the application of gathered groups 
of soil microorganisms having a 
definite beneficial well-known role in 
supporting plant growth in 
developing sustainable soil fertility 
status and in bio-controlling soil bam 
di ease (Saber and Gomaa, 1993). 

Incorporation of organic material 
in the fonn of farmyard manure 
(FYM) enhances the soil organic C 
<.;0 tent (Klilldu el aI., 2002) and as 
direct and indirect effects on soil 
pr perties and processes. Reduced 
bulk. d nsity, increased organic C 
content, hydraulic conductivity and 
infiltration rate and improved oil 
strucw'e were observed through the 
application of FYM, along with 
recommended doses of N or NPK 
(Shanna and Shamrn, 1993; Katyal et 

aI., 1997; Swarup and Wanjari, 
2000). Nutrient fluxes through 
microbia[ biomass are at least one 
order of magnitude faster than the 
remaining organic matter (Dalal, 
1998), leading to the suggestion that 
microbial biomass could be used as 
an important indicator of changes of 
soil health and soil quality as 
influenced by agricultural managem­
ent practices (Sparling, 1997). 

Plant materials, such as crop 
residues or green manure may be 
used directly rafter composting as 
nutrient inputs. After decomposition, 
be taken up by crops to produce 
biomass and grain. The benefits of 
the integration of livestock into 
farming systems and particularly tlle 
long term consequences of 
transfening nutrients from rangelands 
to croplands are still actively debated 
(Sumberg, 2003; de Ridder et al., 
2(04). 

Nitrogen is the most limiting 
nutrient for production in most 
agricultural systems, due to the large 
amounts harvested with the crop and 
because it can e lost easily through 
gaseous losses, leaching, runoff or 
erosion. (Smaling et aI., 1999). In 
some African farming systems, 
manure production is a major reason 
indicated by smallholder farmers for 
keepi.l\:> cattle (Baijukya et aJ., 2005). 
Manure stored alone or ,mixed with 

. le, feed refusals or other organic 
materials are called compost after 
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they have undergone a process of 
combined decomposition known as 
maturation or composting. Nutrient 
losses occur diuring composting, 
through leaching or volatilization. 
When, compost or fresh excreta or 
planl materials are applied to soil, a 
proportion of the N becomes• 
available for plant uptake, through 
mineralization of organic N or from 
mineral N already presents 
(mineralization efficiency). 

Considering these facts, the 
objectives of the present experiment 
were to examine the impacts of the 
continuous use of inorganic fertilizers 
with and without some organic 
manure on seed yield, seed quality 
and nutrients uptake of soybean as 
well as soil hutrient contents after 
harvest. 

MATERIALS AND 
METHODS 

During two summer seasons in 
Egypt, a field experiment was carried 
out at 2006 and 2007 at EI-Qntra East 
region, Isrnailia Governorate, Egypt 
and irrigated with El- Salam canal in 
order to investigate tbe effect of 
mineral N- fertilization at two levels 
of the field recommended rate (i.e., 
112 & full N-dose e u'vaJel to 119 
& 238 kg N ha'l, respectively) as 
ammonium ulphate (A.S) and bio-N 
fertilization through inoculating seeds 
with an effective strain of 
(Bradyrhizobiumjaponicium) a1 ng 

with organic manures i.e., compost 
manure (Co.M), farmyard manure 
(FYM) and town refuse (T.R) at a 
rate of 15 Mg fed.'I; for increasing 
and enhancing the nitrogen 
fertilization efficiency as well as 
yield, seed quality and nutrients 
uptake of soybean (Glycine max L. cv 
Giza 35). A representative soil 
sample (0 - 30 em) was taken before 
planting to detemrine some physical, 
chemical and nutritional properties 
(Table 1). The chemical compositions 
of the organic sources are shown in 
Table 2. Organic sources (Co.M, 
FYM and T.R) were, added and 
mixed thoroughly with soil two 
weeks before seeding. Biofelte1izer 
fertilization was achieved through 
inoculating Soybean seed. with an 
effective strain of Brady rhiwbium 
just before sowing devoted by (Saber, 
1993) and commercially produced by 
Ministry of Agriculture, Egypt. A 
randomized complete blocks design 
with three replicates, having a plot 
area 12 X 13 m-, 

? 
was used. Each plot 

consisted of 30 rows 40 em apart, two 
plant / hill and 20 em between hills. 
Soybean seeds (Glycine max L.) were 
sown after soil preparation. Seedling 
was carried on June 151h 

, 2006 and 
12thJune , 2007 for the first and 

second season, respectively. The 
plants were thinned to a single plant 
per hill after 21 day . from sowing. 
Phosphorus fertilizer ~as added to all 
plots before sowing at a rate of 31 kg 
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P ha.- I as superphosphate (6.8 %, P). The treatments used as follows: 
Potassiwn sUlphate (40 % K) was 1) Control (Ammoniwn sulfate, A.S 
applied as soil application at a rate of at a rate of 238 kg N ha -I). 
99 kg K ba.- I in two equal split, 30 2) CO.M at a rate of 15 ton fed. -I + 
and 45 days after sowing. A.S (119.0 kg N ha.- I

) 

Table t. Some physical and chemical properties of the experimental 
soil 

Particle size distribution (%) Textural OM
 
class (g kg-I)
 C. sand .F. sand Silt Clay 

Sandy clay 
17.35 51.74 9.42 21.49 12.5 23.8

Loam 

§Cations (cmol kg -I) Anions (cmol kg -1) 
EC 

M 

pH 
M
+ + '7 

«> 
+

OJ) 
.., 0 "i .,. 

(dS m -I) ~ o u 0 0 
~ U c:: rf:J. 

7.85 3.64 7.66 5.73 22.0 1.15 0.0 5.28 15.0 16.26 
Available nutrients (mg kg .1) 

Macronutrients Micronutrients 

N P K Fe Mn Zn Cu 
41.0 3.75 165.0 3.18 5.98 1.05 0.74 

<I> (I : 2.5) soil: water suspension
 
§ Soluble cations aDd anions in (1 : 2.5) soil: water extract
 

Table 2. Some chemical characteristics of the organic N- sources used 
in the current stud 

Characteristics FYM T.R Co.M 

Total carbon (g Kg I) 336.0 276.2 272.6 
C/N ratio 20.6:1 24.2:1 21.6: 1 
pH (1:10) 6.88 7.01 7.24 
Total macro nutrients (g Kg-I) 

N 16.35 11.42 12.61 
P 3.351 2.856 11.01 
K 1.152 7.812 9.123 

Total micro nutrients (mg kg-I) 
Fe 167.0 473.4 ',984.3 
Mn 82.U 181.1 250.4 
Zn 65.36 89.45 38.62 
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3) FYM at a rate of 15 ton fed. -I + 
AS (119.0 kg N ha.-') 

4) T.R at a rate of 15 ton fed. -I + AS 
(119.0 kg N ha: l

) 

) Biofeltilization (Bio.)+ AS (119.0 
kgNha.- 1

) 

6) Co.M + FYM + AS (119.0 kg N 
ha:') 

7) Co.M + TR + AS (119.0 kg N 
ha:') 

8) Co.M + Biofertilizer (Bio.) + AS 
(119.0 kg N l1a: 1

) 

9) CoM + FYM + T.R + Biofeltilizer 
(Bio.) + AS (119.0 kg N ha.-') 
At maturity, two rows of each 

plot were harvested and air dried, 
then seed yield (kg fed: l ), seed oil 
percentage, oil yield (kg fed.- l

) and 
eds protein yield (kg fed:') were 

estimated. In addition, representative 
ten plants were taken randomly from 
each plot to re ord the following 
characters: Tumber of branches planf 
" 1000 seed weight (g), Seeds yield 
(kg fed:\ pod yield (kg fed:}), seed 

rotein content (kg fed:!) =protein 
percentage x seed yield, and seed oil 
content (kg fed: l ) = seed yield x oil 
percentage. 
Methods ofAnalysis 

Seed samples were digested with 
a mixture of concentrated sulfuric and 
perchloric ac'ds for nutrients 
detemrination. The analysis of plants 
and soil were determined . g the 
me ods described y Black (1965) 
and Chapman and Pratt (19 1). 
Available Fe, Mn and Zn were 

extracted by DTPA (Lindsay and 
Norvell, 1978) and determined using 
Inductively Coupled Plasma (lCP) 
Spectrometer model 400 (Soltanpour, 
1985). Oil seed content was determin­
ed usmg SoxWet method (AOAC, 
1990). Protein percentage was calcul­
ated by multiplying the nitrogen 
percentage by the converting factor 
6.25 (Hymowitz et al., 1972). 

The obtained data were subjected 
to the analysis of variance as 
described by Snedecor and Cochran 
(1967). Then Duncan's multiple range 
test (Duncan, 1955) was used to 
compare among means. . 

RESULTS AND 
DISCUSSION 

Some growth characters of 
soybean plants are shown in Table 3. 
Application of biofertilization plus 
organic manures and AS at a rate of 
119.0 kg N ha:' as one treatment 
showed more number of branches 
and 1000 seed weight as compared to 
the treatments received AS (238.0 kg 
N ha:') only and lor when it 
combined with organic and Bio. as 
one treatment. The increase of seeds 
weight that received Bio. plus organic 
fertilizers were mainly attributed to 
the beneficial effect of them, hence, 
the organic maDure improved not 
only soil physical and biological 
propertie, but also chemical 
characteristics as well as resulting in 
more released available nutrients to 
plant root. This was true under the 
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same condition, particularly in sand 
soil that lacks in enough nutrients 
(Table 2). Application of biofertilizer 
is suggested as a sustainable way for 
increasing crop yields. In general, El­
Kholy and Gomaa, (2000) stated that 
the biofertilizer could replace 50% of 
the chemical fertilizer recommended 
for millet plants without decreasing 
the green and dry fodder, this could 
be attIibuted to the plant growth 
promoting substances produced by 
the biofertilizer, in addition to the 
reasonable quantity of atmospheric 
nitrogen fixed by Azotobacter 
chrococcum (Gomaa, 1995). These 
reaction saved more available 
nutrients for enzymes required to 
bunding up the different organs 
compounds and consequently for 
better. growing soybean plant. The 
general physiological status of the 

Ian as indicated by the dry weight· 
alway, exhibited positive response to 
use biofertilizer addition. Ghosh et al. 
(2004) pointed out that organic 
manu 'e..o:; pIa red an important and 
signiiicant role in increasing yield of 
soybean. TIlls was attrihuted to 
supply of all essential nutrients (Table 
2) due to continuous mineralization 
of organic manures. The treatme t of 
75 % NPK + FYM 5 t ha'! recorded a 
significantly higher seed yield. This 
was attributed to its fdvorable effect 
011 soil physical, chemical and 
biological roperties as reponed by 
Ha " et al. (2001). 

Yield and Yield Components 
Data presented in Table 3 show 

that yield and its components (i.e., 
1000 seed weight, seed yield and pod 
yield were significantly increased due 
to the addition of organic N sources 
and biofertilization individually or 
combined. Bahattacharyya, et al. 
(2008) stated that application of 10 
Mg FYM in conjunction with 20 kg 
N, 35 kg P and 33 kg K ha'] (NPK + 
FYM treatment) was able to maintain 
higher yield of soybean by 99 % over 
the mean yield of NPK treatment. 
These results are in agreement with 
tlIose obtained by Palveen et a1. 
(2006) and Mamta et al. (2006). 

Data also show that, when bio 
fertilization and organic manures 
were applied individually, the Bio 
treatment was the superior followed -' 
by FYM, Co.M and T.R for both 
1000 seed weight and pod yields 
wIllie the order was Bio followed by 
Co.M, FYM, and T.R for seeds yield. 
The superiority of FYM over all the 
organic manures for yield and its 
components could be attributed to its 
higher content of total N and narrow 
C/N ratio which led to rapid 
mineralization and decomposition in 
soil. Comparing the combination of 
the used treatments, the data presents 
following descending order: (Co.M + 
FYM + T.R +.Bio) > (Co.M + FYM) 
> (Co.M + Bio) > (Co.M. + T.R) for 
1000 seed weight (Co.M'+ FYM + 
T.R + Bio) > (Co.M + T.R) > (Co.M 



'l' 

Table 3. Yield and its components of soybean as influenced by bio and organic N- fertilizers 
during the two growing seasons of 2006 and 2007 ~ 

A.S (119 kg N ha -I) ~ 
~	 Ci (j Ci ~. 

z~	 0 ~?
t:r ,-,	 ~ ~~ Treatments (j	 ~ ~ ;,; ~ 0 ~ ~ 0'	 s::: "+.l..OO	 +

~ o'	 ~ ~ ~	 + !"'\.-Ii	 ~~ ~ o' ~~ s:::	 ~+ 
'" Number ofbranches plant -I	 

~ 

~1 sl season 10e* 14ab 16a Ube 14ab 15ab 13 abe 14ab 16a :-;.. 

2nd	 
~season He 16ab 17ab 14 be 16ab 16ab 14 be 17ab 18a
 

Mean lld 15 abc 17 a 13 cd 15 abc 16ab 14 be 16ab 17 a
 ~ .1000 seed weight (g) 
~ 
~1 sf season 14.23 f 16.33 e 18.29d 15.68 e 20.34 be 21.53 b 19.63 c 20.36 be 22.68 a 

20d season 17.25 d 19.43 e 21.64b 17.85 d 22.54 b 24.37 a 21.54 b 22.54 b 25.31 a	 ~ 
~ ~eao 15.74g 17.88e 19.97 d 16.77 f 21.44e 22.95 b 20.59 cd 21.45 c 24.00 a
 

Seeds yield (kg fed. -J)
 
1 S[ season 618.2 d 738.4 e 736.7 c 732.5 e 740.9 c 850.1 b 856.8 ab 854.3 ab 863.5 a
 
211d season 623.3 d 741.7 c 743.4 e 742.6 c 744.2 e 855.1 b 861.2 ab 857.6 ab 866.1 a
 

ean 620.8 c 740.1 b 740.1 b 737.5 b 742.6 b 852.6 a 858.9 a 856.0 a 864.8 a
 
Pods yield (Kg fed. -I)
 

1 sl season 1139d 1279 be 1294 abc 1271 c 1304 abc 1378 ab 1373 ab 1391 a 1395 a
 
20d season 1143 b 1284 ab 1300ab 1275 ab 1306ab 1384 a 1381 a 1397 a 1401 a w

Mean 1141 d 1281 be 1297 abc 1273 c 1305 abc 1381 ab 1377 abc 1394 a 1398 a ~ 
U) 

* The values followed by a different letters are significantly different at p :S 0.05 
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+ Bio) > (Co.M + FYM) for seed 
yield and (Co.M + FYM + T.R + 
Bio) >(Co.M + Bio) >(Co.M + FYM) 
>(Co.M + T.R) for pods yield. Hence 
the treatment of (Co.M + FYM + T.R 
+ Bio.) + AS 119 kg N ha.,l) was 

supelior to the other treatments 
and gives highest 1000 seed weight, 
seed yield and pods yield. Ismail et 
ai., (2003) reported that both soybean 
yield and 100 seed weight were 
increased significantly with compost 
and bio- composite application. These 
results are similar to that obtained by 
Abou Youssef and EI-Eweddy 
(2003); Solaiman and Hassan (2004) 
and Shaban and Helmy (2006). These 
results may be due to the mcrease in 
the growth characters (Table 3) and 
the photo-synthetic pigments by the 
application of N fertilizer, 
consequently tlley give more ability 
to convert light energy to chemical 
energy which couJd expressed in 
more dry matter accumulation in the 
seeds. 

Seed Quality 
Seed oil content 
Data in Table 4 indicate that seed 

oil percent as well as seed oil content 
wa increased significantly when 
soybean plants treated with the 
different treatments of organic N­
sources and biofertilization compared 
Lo A.S treatment while, T.R treatm­
ent was decreased oil percent. Mekki 
and Ahmed, (2005) noted that the 
plants tha treat d by biofertilization 

singly and / or received orgamc 
manure + yeast surpassed in the 
soybean seed oil content as compared 
to the other treatments. The individ­
ual effect of organic-N sources and 
bio fertilization showed pronounced 
increases the descending order of 
(bio. > Co.M > FYM > T.R). These 
results may be due to the favorable 
effect of biofertilizer in fIxing 
nitrogen, which helps soybean plants 
to produce higher yield components 
with best quality of •seeds. These 
findings are in accordance with those 
obtained by Saleep and Abdel­
Ghani, (2000); El-Banna et aI., 
(2000); EI- Shimy et aI., (2006) and 
Hussein, (2007). 

Regarding the effect of the· 
combinations between the organic N­
sources and biofertilization, the 
treatments followed the order of, 
(Co.M + FYM + T.R + Bio) > (Co.M 
+ Bio.) > (Co.M + FYM) > (Co.M + 
T.R). 

Seed protein content 

The results in Table 4 stated that 
organic N- sources and biofertili­
zation as well as their combinations 
significantly increased the protein 
yield compared to AS treatment. 
Mabrouk (2002) found that bio­
mineral and organic - minerai 
fertilization treatments were more 
effe tive in increasing protein and oil 
seed contents of peanut' plants as 
compared witb the individual mineral 
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ferliliz tion. These results are in 
agreement with those obtained by 
Ahmed et aI., (2002); Fare and 
Khalil, (2003) Abdel-Haleem, 
(2005) ;and Hussein, (2007).The 
individual effect of organic N~ 

sources and bio fertilization 
showed an ascending increase in 
the order of (Bio. > Co.M > FYM 
>T.R). 

Regarding the effect of the comb­
inations between the organic N­
sources and biofertilization, the treat­
men' followed the order of, (Co.M + 
FYM+T.R+Bio) > (Co.M + Bio.) > 
(Co.M +T.R) > (Co.M + FYM). 
Macronunient Content 

Data in Table 5 show that ,P and 
K uptake were increased significantly 
due to addition of organic and bio N­
ources and their combination. AI. 0, 

the treatment of (Co.M+T.R+FYM + 
Bio.) was superior for increa'ing the 
upt·l.kc of N, P and K as compared to 
the ollier treatments. This p moting 
effect could be related to the N 
suppl mentary effect of N2 fixing 
bacteria (used as bio N -fertilizer) to 
plants du to their ability to fix free 
molecular atmospheric nitrogen as 
well as the role of these bacteria in 
improvIDo the availability of soil 
elements (Table 7) through secreting 
chelator substances (such as organic 
acid ) which are important for solub­
ilizing sparingly soluble inorganic 
compounds to make easy available 
fonTIS for plant uptake. On the other 

hand, the positive effect of organic 
manures might reflect the different 
characteristics of the added organic 
manures (their chemical composition 
and nutlitional status), hence the rate 
of decomposition and the differences 
in the subsequent release of included 
nutrients. However, the organic 
manures applied resulted in cr ting • 
favorable soil physical and chemical 
conditions, which affected the 
solubility and availability of nulri 
and thus uptake nutritional elemen . 

The individual effect of organic ­
sources ancl bio ertilizer showed an 
mcending increase in the order of 
(T.R > Bio. > Co.M > FYM) f r 
uptake and (Bio. > FYM > Co.M > 
T.R) for P and K uptake. 

Regarding the effect of the comb­
inations between the organi 
sources and biofertilization, the treat­
ments followed the order of, (Co. + 
FYM + T.R 1- Bio) > (Co.M +B"o.) > 
(Co.M+T.R) > (Co.M FYM) for N, 
P and K uptake. 
MicroDutrients Conte t 

Data in Tabl 6. how that Fe, Mn, 
Zn and Cu uptake were increased 
significantly due to addition of 
organic and bio N-sources and their 
combination. Also, the treatment of 
(Co.M + TR + FYM + Bio.) was 
superior for increasing the uptake of 
Fe, Mo, Zn and Cu as compared to 
the other treatments. Thi promotino 

effect could be related to the N 
supplementary effect of N2 -fixing 



Table 5. MacronutIienls uptake (kg fed. -I) of soybean as influenced by bio and organic N-fertilizers 
~ during the two growing seasons of2006 and 2007 
~ 

A.S (119 kg N ha -1) ~. 
~ 

~ ~ ("') ti. (j {1:=0'8 Q 
Q l-l9 ~ 

Treatments ~ QO (i 
~ ~ ~ i f:r;:lE: ~._:"/i 9 2i +~ ~ Q + + _.

~ ~ l-l t:tl t.~ ~ 
~ ~ o' Q 

Z s: + " 
~ Nuptake ~ 

1~1 season 26.85 g* 35.87 ef 34.76 f 39.12 d 36.59 e 42.14 c 46.23 b 47.01 b 48.74 a ~ 

2nd season 28.95 e 36.15 d 34.96d 40.28 c 37.51 d 42.74 c 46.83 b 48.41 ab 50.72 a . ~ 
~Mean 27.90g 36.01 ef 34.86 f 39.70 d 37.05 e 42.44 c 46.53 b 47.71 b 49.733 ~ 

~P uptake 
1 51 ~ 

season 2.535 g 3.249 e 3.389 de 3.003 f 3.482 d 4.165 c 4.284 bc 4.442 b 5.354 a
 
2Dd
 season 2.743 h 3.412 g 3.568 f 3.342 g 3.721 e 4.361 d 4.737 b 4.631 c 5.5433 

Mean 2.638h 3.330g 3.478 f 3.171 e 3.602 d 4.263 c 4.509 b 4.537 b 5.448 a 

Kuptake
 

'1 ~ season 11.87 d 15.80 c 15.93 c 15.60c 15.99 c 19.04 b 19.36 b 20.16 a 20.55 a
 
2nd season 12.03 e 15.95 d 16.22 d 15.97 d 16.21 d 19.75 c 20.07 ab 20.67 ab 21.13 a 

wMean 11.95 d 15.88 c 16.08 c 15.78 c 16.10 c 19.40 b 19.71 b 20.42 a 20.84 a (II 
w 

* The values foUowed by a ditl'ercnt letters are significantly different at p :S 0.05 



'" 

Table 6.	 Micronutrients uptake (g fed. -I) of soybean as influenced by bio and organic N- fertiJizers 
during the two g.-owing seasons of 2006 and 2007 

A.S (119 kg N ha -I)	 
)~ 

,-...	 ("')
00	 

n ("') Q
0.... ~	 ~S 00	 

0 ;l~Treatments	 ~ ~ ::0,":/i Q	 t=
S' + ~ ~ + .,...~	 + +~	 ~ ;l 

o'	 ~~ Z	 ~ ~ = 
+ 

Fe uptake 
1 51 season 86.55 g* 120.8 e 121.8 e 114.7 f 122.2 e 156.8 b 153.2 c 150.9d 167.2 a ~ 
2nd..... season 88.51 i 124.1 g U8.4f 119.8 h J36.2 e 143.4 d 146.6 c 157.2 a 151.2 b 

~ ... Mean 87.53 h 122.5 f 125.1 e 117.3 g 129.2 d 150.1 c 149.9c 154.1 b 159.2 a ; 
~ 

Mn uptake 
1 sl season 48.22 i 60.55 f 58.20g 52.01 h 62.24 e 74.81 c 72.83 d 80.30 b 82.90 a ~ 
2nd(J)	 season 49.86 g 62.30d 60.22 e 56.44 t' 64.00 d 77.81 c 76.65 c 82.33 b 84.88 a 

Mean 49.04 j 61.43 f 59.21 g 54.21 h 63.U e 76.31 c 74.72d 81.32 b 83.89 a 
Zn uptake 

1 5t season 21.02 g 32.49d 30.20 e 26.37 f 34.08 d 44.21 c 44.55 c 47.84 b 50.95 a 
2nd season 23.69h 33.38 f 35.68 e . 31.19 g 37.95 d 47.03 c 48.23 c 50.60 b 54.56 a 

Mean 22.35 g 32.93 e 32.93 e 28.76 f 36.02 d 45.61 c 46.38 c 49.22 b 52.75 a 
ell uptake 

1 5l season 6.800h 11.81 f 11.05 f 8.790g 13.34 e 17.85d 18.85 c 22.21 b 24.18 a 
2nd

"l:t	 season 7.480g 13.35e 1l.89f 11.14 f 14.88 d 19.67 c 20.67 c 24.01 b 25.98 a an 
M Mean 7.139i 12.58 f 11.47 g 9.956 h 14.n e 18.75 d 19.75 c 23.Ub 25.08 a 

* The values followed by a different letters are significanUy diffecent at p S 0.05 
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bacteria to plants due to the role of 
these bacteria in improving the 
availability of soil elements (Table 8). 
Through secreting hormonal exuda­
tion (such as indol acetic acid, 
gibberillin and cytokjniIls) these 
microorganisms can modify root 
growth resulting in more efficient 
absorption of available nutrients from 
the soil. On the other hand, the 
po itive effect of organic manures 

\ may be due to the production of 
organic and inorganic acids during 
the degradation of such organic 
materials as well as humates as a 
result of improving tl1e microbactiv­
ities will have a contribution in 
decreasing soil pH and chelating ions, 
leading to increase in available forms 
of elements in rhizosphere zone. 
Consequently, the unifonn supply of 
nutrients to plants could be expected 
throughout the growth season. 

The individual effect of organic N­
,ources and bio fertilization showed 
an ascending increase in the order of 
(Bio. > FYM > CoM> T.R) for Fe 
uptake and (Bio. >Co.M > F > 
T.R) for Mn, Zn and Cu uptake. 

Regarding the effect of ilie 
combinations between the organic N­
sources and biofertilization, the 
treatments fonowed the order of, 
(Co.M + FYM + T.R + Bio) > (Co.M 
+ Bio.) > (Co.M + T.R) > (Co.M + 
FYM) for Zn and eu uptake while, it 
was (Co.M+FYM+T.R+Bio) > 
(Co.M + Bio.) > (Co.M + FYM) > 

(Co.M +T.R) for Fe and Mn uptake. 
Mekki et aL (1999) pointed out iliat 
Zn and Mn concentrations were 
increased due to adding organic 
manure when associated with 
biofertilization. 

Available Macronutrients in Soil 
after Harvest 

Data presented in Table 7 
indicate that fue applied of different N 
treatments led to increase available N, 
P and K concentration in soil as 
comrared to A.S at a rate of 238 kg N 
ha - as a solely treatment. Manna et 
al. (2007) reported that application of 
NPK in combination 'with FYM 
increased total nitrogen in soil. 
Bhattacharyya et aI. (2008) stated that 
the application of FYM resulted in an 
increase in available N, P and K from 
the soils as FYM increased soil cation 
exchange capacity. The plots under 
. PK + FYM treatment showed the 
maximum accumulation of available 
N,PandK 

The treatment of (Co.M + T.R + 
FYM + Bio.) seemed to be generally 
superior with Nand K, While, the 
increase of P was more associated 
with the treatment of biofertilizer, 
which is possibly due to the 
beneficial role of microorganisms in 
biofertilization, and their biological 
activity in particular and help build up 
the micro .flora . On the other hand, 
the positive eUect t)f organic N­
sources on soil avaiiable N is likely 
attributed to the positive balance of 



Table 7. Available macronutrient concentration (mg kg-I soil) at harvest as influenced by bio and 
organic N- fertilizers during the two growing seasons of2006 and 2007 

N P K 
Treatments 1 st 2nd 1 sl 2nd1"

Mean 2'IlI season Mean	 Mean 
season season season	 season season 

A.S (238 kg N ha -1) 57:3 61.2 59.3 5.68 5.74 5.71 175 ISO 178 
-7'	 Co.M 64.4 67.4 65.9 5.78 5.82 5.80 188 193 191 

FYM 66.8 69.3 68.1 5.82 5.86 5.84 192 196 1941 
Z T.R 62.6 7LS 67.1 5.75 5.82 5.79 185 191 188 
Jf Bio 65.2 72.2 68.7 5.83 8.87 7.35 193 196 195 
Q'I
...; Co.M+FYM 66.5 74.1 70:3 5.88 5.91 5.90 195 199 197 
~ Co.M+T.R 68.7 76.6 72.7 5.89 5.92 5.91 192 197 195~ 

...... <: Co.M +Bio 65.0 72.8 68.9 5.91 5.96 5.94 197 201 199 
<:U Co.M+FYM+T.R+ Bio 72.1 78.3 75.2 6.05 6.11 6.08 197 203 200-
~ Table 8. Available micronutrients concentration (mg kg -I soil) at harvest as influenced by bio and 
~ 

organic N- fertilizers during the two growing seasons of 2006 and 2007 
~ 
fJ) Fe Mn Zn Co 

Treatments 1 51 2 11ii 

season season Mean 
1st 2 0d 

season season Mean 1 st 

Se.'l5OD 

2 nd 

season Mean 1 st 

season 
2 11d 

season Mean 

A.S (238 kg N ha -I) 4.62 4.66 4.64 7:34 7.37 • 7.36 1.20 1.25 1.23 0.89 0.94 0.92 
'"";',-.., Co.M 4.68 4.70 4.69 7.66 7.69 7.68 1.28 1.32 1.30 091 0.96 0.94 
~ FYM 4.88 4.92 4.90 7.75 7.78 7.77 1.30 1.33 1.32 0.94 0.98 0.96 
.c 
Z
Jf 

T.R 
Bio 

4.89 
4.86 

4.93 
4.88 

4.91 
4.87 

7.82 
8.80 

7.85 
8.86 

7.84 
8.83 

1.36 
1.35 

1.38 
1.37 

1.37 
1.36 

0.92 
0.95 

0.93 
0.99 

0.93 
0.97 

CD 
10 
M 

I 

Ct'l 

2 
r.n 

Co.M + FYM 
Co.M+T.R 
Co.M+Bio 

5.12 
5.23 
5.18 

5.17 
5.26 
5.21 

5.15 
5.25 
5.20 

8.86 
8.90 
8.89 

8.89 
8.95 
8.93 

8.88 
8.93 
8.91 

1.45 
1.59 
1.52 

1.46 
1.61 
1.54 

1.46 
1.60 
1.53 

1.03 
L07 
L.05 

1.08 
1.12 
1.10 

{'06 

1.10 
1.08 

~ Co.M+FYM+T.R+Bio 5:34 5.38--, 5.36 8.94 8.97 8.96 1.61 1.64 1.63 L06 1.14 1.10 
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total soil organic carbon and might 
have been partially due to a slow 
release of N from manure, as 
suggested by Bhandari et a1. (2002); 
Yadav et al. (2000) and Gami et a1. 
(2001). Also, application of AS 
might have improved the activities of 
microorganisms responsible for N 
transformation (SarkaI' and Rathore, 
1992). The application of organic N­
sources increased available P content 
because of its P content, and possibly 
by increasing retention of P in soil 
(Roy et al. 2001). Also, it may be due 
to the fact that the major P fraction 
added through organic manures in the 
organic pool, which mineralized 
sloWly with time, (Yadvi.nder et a1. 
2004). 
Available Micronutrients in Soil 
after Harvest 

As shown III Table 8 application of 
bio and organic N- fertilizers and 
lheir combinations treatments were 
slightly increased available Fe, Mo, Zn 
and Cu concenlratioD in soil as 
compared to AS at a rate of 238 kg N 
ba"l as a sole treatment. Highest 
available Fe, Mn, Zn and eu contents 
in soil were 5.36, 8.96, 1.63 and 1.10 
mg > g"J oil, respectively a d were 
obtained under applied treatment of 
Co.M +TR + FYM +Bio. 
CONCLUSION 

In reasing lhe productivity of 
soybean crop with good seed qual ity 
under ne ly reel 1med soil conditions 

of Egypt was achieved not only by 
using high rates of N-mineral 
fertilizers, but also by better 
management of its application to the 
soil throu¥h a moderate level of 119 
kg N ha" and inoculation of seeds 
with suitable mixture of effective free 
living N2 fixing bacteria along with 
manuring the soil with matured 
organic materials such as Co.M, 
FYM and T.R. On the other hand, 
such management will decrease the 
enormous consumption of chemical 
N-fcrtilizers and meanwhile will 
mininlize health and environmental 
risks which are prospectively 
fulfilled. 
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