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ABSTRACT

The current work was conducted to illustrate the effectiveness of
organic manure use to substitute part or all the chemical fertilizers, as well as the
biofertilizers and foliar spray of micronutrients effect on maize yield crop
production and grain mineral content.

A field experiment was carried out during the growing scason of
2004/2005 where maize plants were grown on sandy and clayey soils,
Fertilization treatrments which were used in these experiments were foliar
application with mi~ronutrients, organic manure application, inoculation of maize
seeds with Rhizobactrin a composite contains “Rhizobium leguminosarum™
bacteria, foliar spraying with micronutrients, combinations of them and coatrol.

Results showed significant increase in straw and grain yields of maize
plants using the substantial addition of the tested fertilizers when applied
individually or together. The highest straw and grain yields were recorded with
the treatments of biofertilizers alone or in combination with other fertilizers.
Nitrogen and Phosphorus uptake in grains were significantly increased with using
all fertilizer treatments, while no significant increase in K content due to such
fertilizers treatments was noted except with treatments of organic manure plus
biofertilizers and micronutrients plus organic manure, N, P and K contents were
increased with adding each one of the tested treatments. Fe, Mn and Zn uptake in
both grains and straw increased by fertilizers application. The increase was slight
when the mineral source of them was applied alone, the Fe, Mn and Zn uptake
and contents increased markedly when the mineral micronutrients were combined
with biofertilizer or with bio. and organic fertilizers.

INTRODUCTION

Maize is one of the most important grain crops grown in Egypt. There is
an ever increasing need to increase the agricultural production in Egypt to meet
the continuously increasing demands of the growing population. So increasing the
total cultivated area of maize in sandy soils is one of the important targets.
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To increase the maize production, it is fundamentally necessary to pay
particular attention to the nutrient supply to this crop, since, maize proved very
responsive to various nutrients.

The use of N fixing bacteria as biofertilizers (bio.) can reduce the use of
chemical fertilizer, decrease environmental pollution. Thus, many investigators
have used biofirtilizers successfully to minimize the dependence on chemical
fertilizers (Ishac, 1998, Saber ef al., 1989, Omer ef af., 1991, Monged ef al., 1996
and El-Akabawy er al., 2001).

Lately, attention has been increasingly focused on the impact of
chemical fertilizers on the environment. This has caused a renewed interest in the
use of organic manure to supply part or all plant nutrients to maize (Saleh and
Abd El-Fattah, 1997). The status of essential nutrients and soil microbial activity
could be affected by organic manures addition (EI-Emam, 1999), similar findings
were reported by El-Akabawy ef al. (2001},

Foliar application of micronutrients for most crops took the priority and
popularity in correcting micronutrients deficiencies in Egypt for as long four
decades ago with a great deal of effectiveness (Amin ef af., 1998). However,
foliar application of micronutrients can only give high yield increase when the
crop needs of the major elements are satisfied (EI-Fouly, 1983 and El-Akabawy et
al., 2001).

The current investigation was conducted to study the effectiveness of
organic manure, bio. and micronutrient on nutrients availability and the impact on
crop yield and nutrient status in straw and grains of the crop.

MATERIALS AND METHODS

A field experiment was carried out in two locations during the growing
season of 2004/2005, where maize plants (Zea mays cv SWC 10) was grown on
sandy (1" location) and clayey (2™ location) soils. The sandy soil was in a
location in Ismailia Agriculture Station and the clayey soil was in an experimental
farm of the Agriculture Research Center, Giza, Egypt. Physical and chemical
propertics of the two soils were determined according to the standard procedures
described by Black (1965) and shown in Table (1). The experimental design was
a randomized complete block (factorial) with three replicates. Factors of the study
were: (1) Soil and (2) Fertilization; soil factor involved clayey soil and sandy soil.
Fertilization factor involved the following 5 treatments: 1) C {control, with no
fertilization] 2) M [foliar application using a solution of 500 mg Fe + 500 mg Mn
+ 500 mg Zn/L, all micronutrients were in sulphate form, foliar spraying was
applied two times; the first was 30 days after sowing, the second was 25 days
after the first onc. Rate of spray was 200 L/fed in ecach time} 3) O [organic
manure application; organic manure was in form of chicken manure and was
applied at a rate of 3 Mg/fed (I Mg “mega gram” = 10° g); chemical analysis of
chicken manure was as follows: organic matter% = 43.45, total C% = 25.15, total
N% = 2.14, total P% = }.55 and total K% = 2.08. Available N, P and K = 1088,
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1552 and 1780 mg/kg, respectively. pH (1:5) = 8.23 and EC (1:5) = 8.46 dsm™].
4) Bi: biological inoculation; [before planting, maize seeds were inoculated with
biofirtilizer (Rhizobactrin, a composite contains “Rhizobium leguminosarum bv
Viceae” through mixing seeds with appropriate amount of them at rate of 300g/40
kg maize seeds]. §) M+0O 6} M+Bi 7) O+Bi and 8) M+O+Bi.

Value
Clayey soil Sandy soil
30.56 92.12
14.14 2.40
55,30 548
Clay Sand
8.25 8.15
1.41 1.09

; 2.83 0.24
E CaCO; % 2.71 1.47
§ Soluble cations, mmol /L

Table (1): The Physical and chemical perties of the experimental soils.

5.07 4.56
2.47 2.60
5.34 3.07
1.08 0.36

0.00 0.060
311 2,60
5.35 5.83
5.50 216

B |

56.20 24.77
11.10 4.10
685.00 68.20
16.22 2.92
4.14 0.87

* 1:2.5 suspention for pH) and e {fr .
** N (KCI extract); P (Na bicarbonate extract); K (NH;-Acetata extract) and
other (DTPA extract).

A basal dose of urea, calcium super phosphate and potassium sulphate
was added to each plot before sowing at a rates of 120 kg N, 12.8 kg P and 20 kg
Kifed. After 65 days of sowing plant samples were collected weighed, dried at
70°C, ground, digested in H>S8O, and HCIQ, mixture and content of N, P, K, Fe,
Mn and Zn were determined afier maturity, plants were harvested, the yields of
grains and straw were recorded. Portion of dry plant samples were ground for
nutrient analysis. Ground material was digested in mixture of concentrated H,SO,
and HCIQ, acids and N, P, K, Fe, Mn and Zn were analysed: Total N was



428 Annals Of Agric. Sc., Moshtohor, Vol. 44(1), 2006

determined using the micro Kjeldahl method, P was measured in plant digests
using ammonium molybdate and ascorbic acid (Watanabe and Olsen, 1965) and
K was measured using the Flame Photometer. Fe, Mn and Zn were measured
using Atomic Absorption Spectrophotometer, (Perkin Elmer 3110). All data were -
statistically analyzed according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Data of table (2) reveal that dry matter weigh/plant of maize plants of 65
days growth was significantly increased with the single combined application of
bio., organic and micronutrients. The clayey soil produced higher dry weight per
plant as comparcd with the sandy soil. The highest dry matter yield (378.48
g/plant) was recorded with the (M+O+Bi) treatment in which, micronutrients, bio.
and organic fertilizers were combined together.

The highest increase percentage of 68.70 was achieved with the
{(M+O+Bi) treatment for maize plants grown on the sandy soil. The lowest
increase percentage of 8.50 was recorded with M treatment which received N,P,K
and micronutrients only.

The superiority of the clayey soif over the sandy one reflects the higher
natural fertility of clayey soils over sandy soils .

Organic fertilization caused a positive enhancement on dry weight of
plants grown on both soils. A similar trend was obtained with biofertilization,
Combined application of organic and biofertilizers significantly increased dry
matter yield of maize plants. Their positive effect indicates the high content of the
available macro and micro-nutrients through new addition of nutrients from their
decomposition, especially with organic fertilizers,

These results are in harmony with these reported by Faisal and Shalaby
(1998), El-Akabawy et af., (2001) and Massoud et al., (2004) who stated that
inoculation wheat seeds with Azospirillum increased significantly dry matter
yield of wheat straw after 50 days of sowing by 20.2%,.

Nitrogen uptake by maize plants after 65 days of sowing was
significantly increcased with all of the studied treatments except that of
micronutrients when the increase was slight (Table 2). The highest N uptake
obtained by (M+(-+Bi) was induced with using the combination of micro, organic
and biofertilizers. The lowest N uptake was recorded with the (M) treatment
which received micronutrients only. Such effect was more pronounced in the
sandy soil. Combining organic or biofertilization with micronutrients significantly
increased N uptake by the growing plants of both soils. This may be due o
incréasing N availability which in turn enhances N uptake. The obtained results
are similar 1o those reported by Alfoldi er af., (1994), Ei-Habbak and Shams El-
Din (1996), El-Ghozoli (1998), EI-Emam (1999), El-Fiki (2000) and Massoud er
al., (2004) who stated that inoculation of wheat grains with Azospirillum
-increased N content in dry matter yield of wheat plants after 50 days of sowing..
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Data of Table (2) reveal significant differences in P uptake among
treatments of fertilization, and between the tested soils. Phosphorus uptake by
maize plants grovn on both soils was increased with using organic and for
biofertilization beside using Fe, Zn, Mn and Cu. The highest value of P uptake
(1.26 g/plant) was found with (M+O+Bi) treatment, while the lowest value (0.68
g/plant) was associated with the M treatment of sandy soil. Generally, P uptake
by maize plants grown on clayey soil was higher than that of plants grown on
sandy soil. The highest increase percentage was accompanied with (M+O+Bi)
treatment for plants grown on sandy soil, while the lowest value was recorded
with (M) treatment for the same soil. Data of table (2) reveal valuable increases in
P uptake percentage in case of plants grown on sandy soil as compared with
claycy one.

These results agree with those of Dahiya and Singh (1980), Dahiya er
al., (1987), El-Koumey et af., (1998) and El-Kallawy (2002) who found that
addition of organic manure, micro and macronutrients to alluvial and calcareous
soils increased N, P, K, Zn and Fe concentration and uptake by corn plants.

Using either organic fertilization or biofertilization incr¢ased P uptake
by maize plants grovn on both soils.

Potassium uptake by maize plants grown on both soils was significantly
increased with using (O+Bi) treatments (Table 2), The response of maize plants
to fertilization treatments was more pronounced in the sandy soil as compared
with clayey one. In case of the clayey soil, no significant differences were noticed
in K uptake by maize plants receiving fertilizer treatments from (M) to (M+QO).
However, plants grown on the sandy soil revealed significant differences in their
K uptake among the tested treatments. This reflects the poverty of sandy soils in
potassium. Generally, K uptake was higher in plants grown on the clayey soil as
compared with those of sandy soil.

The obtained results agree with those reported by Soliman (1982), Nour
El-Dein (1996), Abou-Hussien (1997) and Massoud ef al., (2004) who stated that
inoculation of wheat grains with Azospirillum increased K contents in dry matter
vield of wheat plants after 50 days of sowing..

The highest values of K uptake were found in plants which received the
{(M+O+Bi) treatment which were grown on the clayey soil (7.98 g/plant) and
sandy soil (6.24 g/plant). The highest increase (56.40%) in K uptake was recorded
with the (M+O+Bi) treatment for plants grown on the sandy soil, while the lowest
increase (6.50%) was found in plants grown on sandy soil and received the (O)
treatment,

Data of Table (2) show that Fe uptake by maize plants was significantly
increased with all of fertilization treatments. The clayey soil revealed higher Fe
uptake as compared with the sandy soil. Treatments having micronutrients alone
or combined with organic and/or biofertilization showed higher Fe uptake as
compared with those of the control or which did not receive micrenutrients.
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~ Table (2): Effect of bio-, organic-, and micronutrient fertilization on dry
weight and uptake of macro and micronutrients by maize plants
grown in clavey and sandy soils at 65 days after sowing

S1 [246.02265.19 |319.15[311.44(361.20|370.93 | 368.60| 37848 [327.63

- ISoit* Fertiliza :
| ©® ® Mean |
i C | M [ 0 | Bi |M+0[M+Bi] O+Bi [M+O+BI :
Dry weight (pfplant) ‘\

| S2 [20740{22498283.24/280.16303.79132282/332.06| 349.81 |288.03
[ Mean | 226.71 | 245,091 301.20{295.80 | 332.50 [ 346 88 | 350.33 | 364.15 !
L.S.D 0.05 F=1200 S5=6.00 FxS= NS '

| N uptake (g/plant) _ |
{
|

Si_[ 1000 [ 1025 [ 1044 | 1034 | 11.16 | 1135 ] 1174 | 1183 | 10.87 |
| S2 1 7.50 | 7.55 [ 871 | 899 [ 1164 | 1159 | 11.98 [ 11.98 | 10.00]
[Mean | 875 | 890 [ 957 | 967 | 11.40 | 1150 | 11.88 | 11.93 :
| LSD0OS F=034 S=0.14 Fx5= 0.48
1 P uptake (g/plant)
| S1 | 096 ] 100 [ 104 ] 102 | 104 | 113 | 124 | 126 | 1.09
| S2 | 068 | 068 [ 075 | 085 | 096 | 102 | 107 | 109 | 0.89 |
Mcan 081 | 085 | 0.89 | 094 | 100 | 107 | 115 | L17 j
L.S.D 0.05 F=0.04 S=0.02 Fx5=0.06

K uptake (g/plant) ;
S1 | 647 | 647 | 706 | 7.1 | 721 | 734 | 763 | 798 | 7.17 |
S2 17395 {426 [ 425 | 562 | 492 | 497 | 598 | 624 | 503 |
Menn 523 | 537 | 564 | 638 | 608 | 616 | 680 | 7.11 |
LS.D 0.05 F=0.43 S=0.20 Fx5= NS ]
1 Fe uptake (mg/plant) 1
| 51 | 120371337 [ 1322 [ 1360 [ 13.50 [ 1544 [ 1511 | 1594 | 14.02
! S2 | 1096 | 11.95 | 11.08 | 1228 | 1153 | 1347 | 1290 | 13.99 | 1228}
Mean 1148 | 1267 | 12.20 | 12.95 | 12.50 | 14.47 | 14.02 | 14.96 |
[ LSD00S F=045 S=022 _ Fx5=NS J
|
l
|
1
|
|
\
|
|

Mn uptake (mg/plant) ,
S1 576 | 669 | 588 | 718 | 724 | 953 | 792 9.66 749 |
S2 483 | 539 | 557 [ 613 { 6.00 | 712 | 6.69 7.80 6.19
i
J

Mean 526 | 607 | 576 | 669 | 662 | 836 | 7.30 8.73
L.5.D 005 F=043 5=0.19 Fx8=0.62

Zn uptake (mg/plant)
S1 116411216 [ 116871304 119613321340 ] 1488 | 1276 |
S2 [1072 | 11.08 | 11.12 | 12.04 [ 11.28 { 12.20 [ 11.88 | 1276 | 11.64{

[Mean | 1120 | 1164 | 11.40 [ 12.56 | 1k64 | 12.80 [ 12.64 | 13.84 ]

L LSD00S  F=048 §=0.24 FxS= 1

— ———

*  C: control (no fertilization). M: micronutrients foliar application. O:
organic manure application.  Bi: inoculation with biofertilizer
**  $1: clayey soil. S2: sandy soil.
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The highest Fe uptake value (15.94 mg /plant) was found in plants which
received (MHO+Bi) treatment and grown on clayey soil, while the lowest value of
{10.96 mg/plant) was found in the control treatment for plants grown on the sandy
soil. The highest increase in Fe uptake (32.50%) resuited from using the
{M+0O+Bi) treatment with clayey soil, while the lowest increase (1.10%) was
accompanicd the (O) treatment for plants grown on the sandy soil.

In cases of nutrient uptake there were interactions between fertilizer
treatments and soil was significant. This is shown when the fertilization treatment
were much more pronounced under conditions of the sandy soil

A gradual and steady increases in Mn uptake by maize plants grown on
clayey soil occurred except those of plants treated with (O) and (O+Bi) treatments
(Table 2). The highest increase in Mn uptake was observed with using a
combined treatment having all of the tested fertilizers (micro-, organic, and bio).
Addition of Mn with other micronutrients in minera! form significantly increased
Mn uptake as compared with contro] treatment. Using the organic fertilizer (O
treatment) decreased Mn uptake, while using bio-fertilizers significantly
increased Mn uptake either when added alone or in combination with other types
of fertilizers (micro, organic and bic). Worthy to note that the biofertilizer,
showed the highest positive effect on Mn uptake. This may be attributed to the
higher ability of rhizobium to solubilize Mn in soil,

Similar trend was observed with sandy soil with a significant and gradual
increase in Mn uplake with using the tested treatments with an emphasis on the
superiority of bio-fertilizer as compared with other treatments. Generally, plants
grown on the sandy soil produced plants with lower Mn uptake as compared with,
those grown on clavey soil. The superiority of clayey soil reflects its high content of
Mn. These results agree well with these of EI-Emam (1999) and El-Filkz (2000). The
inferiority of organic fertilizer may be due to its high content of chelating agents e.g.
organic compounds which bond Mn temporarily in unavailable form and may be due
to the immobilization of Mn by microorganisms.

Znic uptake by maize piants grown on clayey and sandy soils showed
similar trend to that obtained with Mn (Table, 2). Positive effects of the added
micronutricnts and biofertilizer were noticed when each of them was added alone
or in combination with the other. Plants grown on the clayey soil took up more Zn
than those taken up by plants grown on the sandy soil.

Data of Table (3) show the effect of micronutrients, organic and
" biofertilization on dry matter yield of straw and grain of maize plants. Straw yield
of plants grown on: both soils was increased with the addition of the tested
fertilizers when applied individually or together.

The highest straw yicld was recorded with the (M+(QO+Bi) treatment
especially when applicd to clayey soil. Significant increascs in dry matter yield of
straw of plants grown on clayey soil under cach treatment were noticed as
compared with corresponding ones of plants grown on sandy soil. These results
support the results of EI-Fiki (1994), El-Koumey (1998), El-Shafie (1999), El-
Kaltawy (2002) and Massoud et al., (2004).
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Regarding the effect applying micronutrients the highest positive effect
of treatments on grain production occurred with biofertilizers applied alone or in
combination with other fertilizers. The low response to the organic fertilizer as
combined with other fertilizers may be due to its fast decomposition and short
lasting positive cffect as it was effective afier 65 days and less effective after
harvest. These results agree well with those of Hamissa ef al., (1991), EI-Emam
(1999), Schlegel and Bond (2001) and El-Akabawy (2001) found that organic
manure and foliar spray with micronutrients resulted in increases in corn yield.

Table (3): Effect of bio-, organic-, and micronutrient fertilization on straw
‘ and grain yield, grain weight per ear and 100 grain weight of
maize plants grown in clayey and sandy soils.

gy l———— g —

Fciltion*

&)
C | M ] 0 | Bi |[M+O]M+Bi] O+Bi [M+O+Bi
Straw yield (ton/fed)

447 | 464 [ 466 | 464 | 497 | 5.02 | 510 5.26
3.80 | 410 | 3.89 | 440 ) 430 | 466 | 4.84 4.72
n| 414 | 437 | 428 | 452 | 464 | 484 | 497 4.99
L.S.D 0.05 F=020 5= .010 FxS5= NS
Grain yield (ton/fed)
329 | 336 | 336 | 343 | 3.58 | 3.61 | 3.67 3.67
315 1323 [ 326 | 325 | 340 | 343 | 353 3.56
322 1329 1331 | 334|349 ] 3.52 | 3.60 3.61
L.S.D 0.05 F=0.08 5=0.04 FxS= NS
Grain weight /ear ( g)
243.91|243.99(243.92|244 83 (246.,98]250.04|250.36] 249.75
233.25234.23|234.231236.53|242.121246.19{247.23| 248.22
238.58{239.11(239.08]|240.68244.55|248.12(248.80| 248.99
L.S.D 0.05 F=3.25 S=1.61 FxS=4.61
Weight of 10{ grain
35.59 13563 135.60 | 3593 |1 3652 [ 36.98 | 37.10 | 37.60
34.10 1 34.51 | 34.26 | 34.86 | 35.46 | 35.43 [ 35.75 | 36.07
| 34.84 | 35.07 | 34.93 (3540 {3599 [ 36.21 | 36.42 | 36.82
. S.D 0.05 F=058  8=029  FxS8=NS

See footnote of Table (2), o

Grain weight/ear was increased with using each fertilizer alone and
further significant increases were obsecrved with the combinations  having
 biofertilizer especially when added to the clayey soil. In case of the sandy soil,
“there was also a positive significant increase with biofirtilizers alone and the
combinations of the tested fertilizers. The superiority of the clayey soil over the
sandy one reflect its higher fertility. Plants grown on the sandy soil revealed more
response to the applied treatments as the increase percentages were higher than
 the corresponding those of clayey soil. This result reflects the lack of nutrients
and poverty of sandy soil. ' ' '
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Results of the 100-grain weight presented in Table (3) reflect the effect of
fertilizer treatments and soil. Positive and significant increases in the 100-grain weight
were achieved with using the combinations between every two fertilizers beside the
treatment having all of the tested fertilizers. It means that organic or biofertilizer was
more effective in the presence of micronutrients or both of them. The dayey soil
produced piants with higher weight of 100-grain compared with the sandy soil. Thus,
the obtained results indicate the beneficial effect of bio and/or organic fertilizers. This
biofertilizer effect could be lasting for long time and provide plants with the neoded
nutrients such as N during the growing scason.

Nitrogen and phosphorus contents in grains were significantly increased
with using all fertilizer treatments, while no significant increase in K content due
to such fertilizer treatments was noticed except with treatments of the organic +
the biofertilizer and the micronutrients + the organic fertilizer (Table 4). Contents
of N, P and K in grains of plants grown on the clayey soil were significantly
higher than those of plants grown on sandy soil. The increase percentages of N, P
and K contents in grains were most pronounced with the sandy soil.

The highest increase percentages of N were 20.10, 23.25 and 17.20%
resulted from applying (O+Bi) and(M+O+Bi) to sandy soil and (M+O+Bi) to
clayey soil, respectively. :

In case of P, the highest increase percentages were recorded with
{M+0) and (M+Bi) in the sandy soil and (O+Bi) and (M+(Q+Bi) in the claycy
soil. The increase of P in grains of plants grown on sandy soil was high and
reached about 0%, while the corresponding increase in clayey soil was 19.44%
Increasing P in grains of plants grown on sandy soil due to the treatments may
reflect the lake of initial P in sandy soil. Similar trend was observed with K
concentration in grains of plants grown on sandy and clayey soil.

These results support the results of El-Aggory ef al., (1996), El-Rabie et
al., (1997), El-Emam, (1999), El-Fiki, (2000), El-Akabawy ef al., (2001) and
Massoud et al., (2004) who found that inoculation with Rhizobium increased N, P
and K contents in sceds and straw of pea.

Concerning nitrogen content in straw, it was increased with adding each
one of the tested treatments. Generally, nitrogen values in straw were lower than
those of grains, the clayey soil provided more nitrogen to the growing piants as
compared with the sandy soil. Similar results to those of N was noticed with P
and K content. The most effective treatments in case of P and K were (O+Bi) in
the clayey soil and (M+O+Bi) in the sandy soils. In general, straw of plants
grown on the sandy soil showed higher values of N, P and K contents as
compared with those obtained with the clayey soil. This reflects the poverty of
sandy soil.

Data of Table (5) reveal that the concentrations of Fe, Mn and Zn in both-
grains and straw recorded the lowest values when the mineral source of thém was
applied alone. It means that the mineral form was less available when added to the
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soil or less effective when sprayed on leaves. Contents of Fe, Mn and Zn were
enhanced (in grains as will as in straw) when mineral micronutrients were combined
with biofertilizer or with bio and organic fertilizers. The positive effect of such
fertilizers may be due to their ability to chelate micronutrients in case of organic and
the positive role played by microorganisms, in case of biofertilizer, as they produce
amino acids which enhance micronutrients uptake such as Fe, Mn and Zn.

Table (4); Effect of bio-, organic-, and micronutrient fertilization on
macronutrients content in grains and straw of maize plants
grown in clayey and sandy soils.

1 g -

| Soil** Fertilization* g

| ) ®) Mean
C [ M | 0 [ Bi [M+O]M+Bi|O+Bi|M+O+Bi |

|

\ N content in grains (%)

i S1 |2312]2.379][2564[2.50112571[2564 {2698] 2.709 2.538
l 52 1.917 12001 (2120 (2074|2241 2265|2302 2.363 2.160
1 .
|

|

 Mean | 2.114 | 2.181 | 2.335 | 2.287 | 2.406 | 2.414 | 2.500 | 2.528
L.S.D 0.05 F=0017  S=0.005 FxS= 0,020 |

P content in grains (%) ;
|

|

‘ 51 0.360 | 0.370 10,390 | 0,370 | 0.400 | 0.380 | 0.430 0.420 0.390
§2 |0.200|0.320|0.350 (03300380 |0380 (0360 0370 | 0340
M Mean | 0.280 [0.350 | 0.37010.3500.390 | 0.380 | 0.390 0.390 i
[ L.S.D 0.05 F =0.020 5=0.010 FxS8= 0.040 |
k K content in grains (%) I
1 1.252 {1,377 1.283 1 1.315|1.440 | 1.471 | 1.440 1.283 1.346]
| S2_ | 0.720 [0.720{0.751 | 0.783 | 0.908 | 0.845 |0.970 | 0939 | 0.845 |
Mean 1.002 {1.06411.033 1064 1189 1.158 |1.221 1.127 l
f L.5.D 0.05 F=0.188 5= 0,094 Fx5=0.282 i
; N content in straw (%) |
‘ S1 2.732 (2761 [2.8501 (279813027 2948 {3230 | 3.042 2.923 ‘
S2 1.606 [1.671 [ 1.9782.019}2.141 | 2.069 | 2329 2.229 2.006 |
Mean | 2.169 [2.23212.413 (242625852507 {2764 2.635
L.5.D 0.05 F=0.019 S= 0.006 Fx8=0.022
[ P content in straw (%)
|

S§1 |0.180]0.180{0.230{0.200]0.240 [ 0210 ]0260| 0260 [0.220}
S2 [0.130[0.130}0.150)0.130/0.160 ] 0.160 | 0.180 0.180 0.150 |
‘ Mean { 0.160 [ 0.160 [ 0.190 | 0.170 1 0.200 | 0.190 | 0.220 0.220 ‘
\ L.S.D 0.05 F=0.020 S=0.010 FxS=0.040
- K content in straw (%)
i
|

S1 1937 [1.971]2,092]2.1082.227 ] 2.263 | 2.580] 2.369 | 2.190]
| S2 [0.912 [0993 | 1.099 ] 1.188 ] 1.368 | 1.425 | 1514 | 1.726 | 1.278]
[Mean [ 1.425 | 1.498 | 1.595 | 1.693 | 1.832 ] 1,848 | 2,092| 2.043 |
[ 1L.SD005  F-0049  §5=0024  FxS=0.057

See footnote of Table (2).
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Table (5): Effect of bio-, organic-, and micronutrient fertilization on
micronutrients content in grains and straw of maize plants

¥
| M [ 0 | Bi |M+O]M+Bi[ O+Bi [M+O+Bi
Fe content in grains (mg kg")

211,22 (211.55(227.831234.20253.22 (22226 | 25630
15949 | 14775 15832 158.15[ 169.94; 15862 179.17
18536 179.65| 19308 196.18|211.58| 190.44| 217.74
F=1754 $=3.81 FxS=NS§

Mn content in grains (mg kg")
178.72 117447118223 | 178.53 [ 213.08 | 196.63| 203,18
146.08 | 137.57 [ 149.78 | 139.16 | 17847 | 142.36| 172.26
162,40} 156.02 | 166.01 | 158.85]195.78 | 169.50 | 18772
F=289 5= 1.50 FxS=NS§

Zn content in grains (mg kg™
86.57 | 84.29 | 89,19 | 91.80 | 10947 96.76 | 105.71
69.04 | 6178 | 66.30 | 68.62 | 7920 | 7347 | 8242
7782 | 73.04 | 7775 | 8021 | 9434 | 85,12 94.07
F=126 5=0.63 Fx8=NS

Fe content in straw (mg kg™
19569 196.16 | 196,16 1 197.261212.331 196.45| 20247
15884 { 1544815651 | 15801 [ 16544 [ 15871 | 169.95
17726 | 17532117633 177.63 | 188.89[177.58] 186.21
F=123 S=061 FxS=144

Mn content in straw mggg")
15225148 15[ 14883 | 149.02 [ 154.85]149.33 | 153.07
101.00 | 90.65 | 96.05 | 96.47 1107.94} 9558 | 10947
12663111940 12244 [122.75[131.40}12250| 13127
F=1.60 S$=10.38l Fx§=225

Zn content in straw (mg kg
8359 {7896 | 78.90 | 87.35 [ 9446 | 85.16 | 91.05
42.08 | 46.13 | 43.51 | 4888 | 4531 | 5501 | 5165 | 5637
59.96 | 64.85 | 61.23 | 63.88 | 6633 | 74.74 | 6841 | 73.71

S5=0.04

See footnote of Table (2).

These results agree with those of Badr et al., (1991), El-Rabie et al.,
(1997), Fawzi et al., (2000), El-Akabawy ef af., (2001) and Salem ef al., (2005)
who stated that application organic manure and foliar application of Zn resulted
in increase in macro and micronutrients content in both straw and seeds yields of
faba bean.
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Plants grown cn the clayey soil produced grains and straw of higher Fe,
Mn and Zn contents as compared with those grown on the sandy soil. Values of
Fe, Mn and Zn in straw were lower than the corresponding ones in grains.

These results agree with those of Abdel-Aziz et al., (1986), Abou
Hussien and Faiyed (1996}, El-Fiki (2000) and El-Kallawy (2002) who found that
Fe, Mn and Zn uptake by corn plants was obviously higher on alluvial soil than
those on calcareous one.

The current investigation showed the importance of organic and
biofertilization as well as adding micronutrients to maiz: plants grown on sandy
soil in particular and clayey soil in general. Organic, bio, and micronutrients
posscss a positive effect on all the tested plant parameters. The tested treatments
increased all plant parameters by different proportions in both soils which reflects
the importance of raising the fentility of soils particularly of the sandy soils.
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