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FIELD experiment was carried out at Sahl El-Tina, Gelbana

Village No (7), Port Said Governorate, for two successive
summer seasons. The eftect of fertilization by organic compost, bio-
fertilizer, ie., Azospirilum barastlense strain (Plant Growth Promoting
Rhizobacteria PGPR), low amount of mineral N, elemental S and their
combinations on maize productivity and grains quality of three
varieties of maize plants, fe., S.C 10, S.C 129 and Th 324 were
studied.

Nitrogen fertilizer was applied by rates of 100%, 50% and 25% of
recommended doses (RN), while organic compost (OC) and elemental
S were added by rates of 15 m*/fed and 200 kg/fed, respectively.

The results showed that pronounced decreases for soil ECe values
in rhizosphere maize plants, due to many Azospirillum strains that
produce several phytohormones such as indole acetic acid, cytokinins
and organic acid which had an effect to reduce the salinity stress in
rhizosphere of growing plants. Since the rate of depression for EC,
were 34.8, 293 and 31.1% for S.C 10. S.C 129 and Th 324,
respectively compared to control. Moreover, pH values reached 7.82.
7.81 and 7.62 for S.C 10, S.C 129 and Th 324, respectively. These
results may be due to the active microorganisms, biological activity in

_ particular and organic acid production in rhizosphere of growing
plants and presence of sulphur element.

In general, all characterizes of maize growth and yields for all
maize varieties recorded maximum values with the treatment OC +
Bio + S + 25% RN. The maximum grain yields were 3.57, 3.52 and
3.58 ton/fed tor S.C 10, S.C 129 and Th 324, respectively.

With respect to rate of germination and grain quality. Z.e., N,P.K %,
Fe. Zn and Mn (ug/g”' ) and crude protein % ( since protein recorded
to 10.17, 10.37 and 10.14 for S.C 10, S.C 129 and Th 324,
respectively) the highest values were recorded under treatment by
OC + Bio + S + 25% RN.
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For oil (%) data show that there is no significant difference
between the treatments, but in the case of carbohydrate percentage
data show that a slight decrease for all treatments than the control for
the three maize varieties.

It could be concluded that organic compost+ N,-fixer straiins
(PGPR) +mineral sulphur +low amount of mineral nitrogen (25% RN)
gave the highest maize yield and quality. Also maize varieties S.C 10
and Th 324 were more tolerance to soil salinity than S.C 129.

Keywords: Saline soil, Bio-fertilizer, Mineral nitrogen, Organic
compost, Suiphur, Maize plant.

Soil salinity is one of the important factors, which affected on growth and yield
of most crops. Application of save materials such as organic and bio- fertilizers
which can be used to reduce the adverse effect of soil salinity on plant growth
must be taken into consideration. In this concern, (El-Fayoumy & Ramadan,
2002) studied the effect of mineral nitrogen fertilizer levels or bio-fertilization on
soil salinity and salt distribution. They reported that the degrees of soil salinity
were slightly affected. Also (Shaban & Omar, 2006) reported that N,-fixer
strains in combination with 150 kg Urea/fed gave the highest maize yield and
showed the effective role of PGPR under saline condition. Adding organic
manures is considered as an improving treatment for soil fertility and hence its
contents of N, P, K beside micronutrients, which is consequently reflected on
plant growth and yield (Ismaiel, 2002 and Mahdy, 2003). One of N-fixers, plant
growth promoting rhizobacteria (PGPR) were recommended by (Noel ef al.,
1996) which can actively colonize plant roots and improved growth and yield by
direct and indirect mechanisms. Bio-fertilizers especially N-fixing bacteria,
which suggested reducing the used mineral fertilizer quantities and producing
clean and healthy crops (Mantripukhri, 2006).

Maize is one of the important cereal crops in Egypt, which needs high rate of
N-application, reached to 300 kg Urea/fed in normal soils (Nofal & Hinar, 2003).
These large quantities of the mineral N-fertilizers especially in the case of salt
affected soil cause environmental pollution through drainage water and other N-
contaminated water (Mantripukhri, 2006). Abbas et a/. (2006) reported that bio-
fertilization through inoculation with Azotobacter or Azospirillum as well as
applying organic manure could minimize the dose of mineral N required to be
applied, which is a profitable form the economic point of view, and effective in
reducing pollution of soil with N. George (2008) added that, if large quantities of
low nitrogen organic matter are incorporated into soil, legumes will fix nitrogen
more effectively and increase their total dry matter production.

Ceccotti (1996) recorded that sulphur plays an important role in the primary
and secondary plant metabolism as a component of protein, glucosinolates and
other compounds that related to several parameter determining the nutritive
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quality of crops. Lal et al. (1995) added that sulphur is an integral part of
acylcoenzyme A that helps synthesis of more fatty acid.

The present work aimed to study the effect of applied some materials such as
organic, bio-fertilizers, sulphur and their combination on the  productivity and
grains quality of maize grown on saline soil.

Material and Methods

A field experiment was carried out at Sahl EI-Tina, Gelbana Village No 7,
Port Said Governorate for two successive summer seasons, using as indicator
crops three varieties of maize (hybrids S.C 10, S.C 129 and Th 324).

The soil was irrigated from El-Salam Canal (Nile water + drainage water).
Some physical and chemical characteristics of the soil are presented in Table 1
which, were determined according to Klute (1986) and Page et al. (1982). The
experimental design was a combined split plots design with three replicates. The
main plots were for maize verities and sub plots were for the treatments. The plot
area was 10.5 m” (3m width and 3.5 m length).

TABLE 1. Some physical and chemical properties.of the investigated soil.

[ Soil characteristics ] Values ]
Pratical size distribution (%)
Coarse sand 214
Fine sand 54.6
Silt 9.7
Clay 14.3
Textural class sandy clay
Soil chemical analysis:
pH (1 : 2.5 soil suspension) 8.25
ESP 15.6
Carbonate (%) 7.7
Organic matter (%) 0.47
EC. ds/m (soil paste) 10.69
Soluble cations (me/l)
Ca™ 8.49
Mg 13.72
Na" 79
K* 0.59
Soluble anions (me/L)
HCO, 8.73
co5, -
Cct 62
SO7, 31.07
Available N (ug/g’" 18
Available P (ug/g™) 45
Available K ((ug/g™") 218
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Studied treatments were as follows:

1. Control recommended dose from mineral- N i.e. 120 kg/fed (100% RN)
that applied in the form of Urea (46% N).

2. Organic compost (OC) 15m’/fed+ 50% RN

3. Bio-fertilizer (Bio) Azospirillum barastlense no 40 (salt tolerant Plant
Growth Promoting Rhizobacteria PGPR) + 50% RN.

4. Elemental sulphur (S) 200 kg/fed+ 50% RN.

5. Organic compost {(OC) + S +25% RN.

6. Bio-fertilizer (Bio) + Sulphur (S) + 25% RN.

7. Organic compost (OC) + Bio + 25% RN.

8. Organic compost (OC) + Bio + Sulphur(S) + 25% RN.

Organic compost was prepared from the residues of maize crop and its
chemical components are shown in Table 2. Elemental sulphur and organic
compost (OC) were added to the soil before cultivation. Grains were inoculated
with Azospiritlum barastiense no 40 (salt tolerant PGPR).The plots were
ploughed twice in two ways and received super phosphate (15.5% P,0s) at the
rate of 200 kg/fed during soil preparation for cultivation. Potassium sulphate
(48%K,0) was added in equal two doses at rate of 100 kg/fed, during the
growing period (after 15 and 40 days from sowing). Nitrogen fertilizer was
applied in two equal doses, during the growing periods (after 15 and 40 days
from sowing).

TABLE 2. Chemical analysis of the compost.

pH EC, /N N | P | K Fe | Zn
1:2.5 (ds/m) % ug/g’
7.25 5.76 225 183 | 088 | 223 259 | 286

For two seasons, the morphological measurements, i.e., plant height (cm),
leaf area (cm?), ear height {(cm), ear diameter (mm) using planymeter, number of
rows/ear, number of grains/rows, ear length, number of ears/plant and weight of
grains/ear, for maize plants were measured before harvest by about 15 days.
Moreover, after harvest, stover, 100-grain weight, grain yield and quality were
determined. Vigor test was conducted at Seed Technology Research Dept.,
Agriculture Research Center (ARC) that included :

a) Rate of germination: Grains were incubated in moist paper at 25°C for 8
days. Normal seeding were counted according to international rules 1.S.T.A.
(1993) and expressed as germination percentage. Seeding vigor was assessed by
measuring radical length, shoot length and its dry matter.

b) Electrical conductivity: The electrical conductivity of leachiest was
determined according to procedure described by A.O.S.A (1983). Four samples
of 50 seeds from each sub plot were weighted and placed into flask with 250 ml
of distilled water and held at 25°C after 25hr. The electrical conductivity was
determined using the conductivity meter. The mean values were expressed in ps.
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cm’.g”'. The conductivity. per gram of seed weight for each sub-sample was
calculated by the following formula

Conductivity (us/cm) for each flask

=ps.cm”. g"
Weight (g) of seed sample

Grains were analyzes for N, P, K, Fe, Mn, and Zn (Cottenie et al., 1982). Oil
(A.O.A.C, 1975).Total carbohydrates (A.O.A.C 2000) and protein content
calculated by multiplying N content with factor 6.25.

Representative soil samples of rhizosphere for grown maize were collected,
at the depth (0-30) cm from each plot after harvesting. Air-dried and analyzed for
electrical conductivity EC, ds/m of soil paste and pH in (1: 2.5) soil: water
suspension. The obtained data (average of two seasons), were statistically
analyzed according to S.A.S (2001).

Results and Discussion

Soil salinity (EC.) and soil pH

Concerning the effect of the treatments on soil salinity, in the rhizosphere of
grown maize, data in Table 3 revealed that the value, of soil salinity EC, (ds/ m)
decreased in all soil treatments in compare with the control treatment . The effect
is more pronounced in the soils, treated by Bio+S+25 % RN, OC+Bio+25 % RN
and OC + Bio + S + 25 % RN. The lowest EC, values were recorded with the
treatments OC + Bio + S + 25 % RN by rate of depression (34.8, 29.3 and
31.1%) than control for (S.C 10, S.C 129 and Th 324), respectively.

This trend can be interpreted to many Azospirillum strains that produce
several phytohormones such as indole acetic acid and cytokinins (Omar et al.,
1993) and organic acid (El -Fayoumy & Ramadan, 2002) which had an effect to
reduce the salinity stress in rhizosphere of growing plants. In addition, Bacilio et al.
(2003) reported that under high NaCl concentration, inoculation with
Azospirillum lipoferum reduced the deleterious effect of NaCl. Ashmaye et al.
{2008) recorded that the combination treatments of Bio +sulphur, Bio+organic
and Bio+organic+sulphur+85kg N/fed, resulted in a decrease of salt in soil.

Data presented in Table 3 also indicated that all of the experimental
treatments have a slight decrease effect on soil pH in the rhizosphere of grown
maize compared with pH of the control treatment. The effect is more pronounced
in the soil treated with OC+S+25 % RN, Bio+S+25 % RN, OC+Bio+25 % RN
and OC + Bio + S + 25% RN. The highest decreasing in pH value for (S.C 10,
S.C 129 and Th 324) were achieved by treating the soil by OC + Bio + S + 25%
RN, by rate of depression (3.45, 3.20 and 6.1%), respectively than control. This
result may be due to the active microorganisms, biological activity in particular
and organic acid production and presence of sulphur element.
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TABLE 3. EC, and pH of the soil sample collected from rhizosphere of grown maize
after harvest*.

pH EC,. ds/m
Treatment Varieties Varieties
S.C S.C Th S.C S.C Th
(10) | (129) | (324) | (10) | (129) | (329
Control 100% RN 809 | 806 | 809 | 868 | 830 | 842
0OC+50 % RN 805 | 802 | 805 | 734 | 7.12 7.12 |
Bio+50% RN 8.04 | 801 792 1 702 [ 7.11 7.03
[ 5+50% RN 800 | 796 | 791 [ 701 | 712 7.05
| OC+5+25% RN 788 | 786 | 763 | 700 [ 7.10 | 7.00
Bio+S+25% RN 786 | 7.84 | 762 | 645 | 644 | 6.43
OC +Bic+25% RN 784 | 782 | 761 | 644 | 643 | 642 |
OC+Bio+5+25% (RN) 782 | 781 | 760 | 644 | 642 6.42 |

*Average of two seasons.

Growth characters

Data presented in Table 4 revealed the effects of different amendment on
growth characters of maize which inoculated or uninoculated treatments,
increased (than control) due to application of organic compost, bio-fertilizers,
and sulphur or their combination. The increases was progressive with the rate of
treatments whether in its organic, bio-fertilizers or the sulphur, or the
OC+8+25% RN or the Bio+5+25% RN or the OC + Bio + 25% RN or in the

TABLE 4. Effect of applied organic and bio-fertilizers on some morphological
measurements of maize plants*.

Leaf area(cm?) Plant height(em) Ear height(cm) Ear length(cm)

Trentment Varieties Varieties Varieties Varieties

s.C 5.C Th S.C S.C Th s.C s.C Th SC [ S.C | Th

10 129 324 10 129 324 10 129 324 10 129 | 324
Control 100%
RN 3143 | 3712 | 3929 | 1993 | 2047 | 2040 | 800 | 940 970 | 203 | 192 | 187
OC+50 % RN 406.4 | 4184 | 422) | 2067 | 2057 | 2087 | 93.0 1043 | 1020 | 203 | 200 | 192
Bio+50% RN 4563 | 4380 | 4487 | 2146 | 2100 | 2190 | 957 | 1060 | 1100 | 206 | 203 | 203 |
S+50% RN 5340 | 454.1 | 4582 | 2160 | 2120 | 2247 | 960 | 1073 | 1.7 | 210 [ 203 | 207
OC+S+25% RN | 5733 | 4592 | 5211 | 217.0 | 2230 | 2293 | 1060 | 1133 | 1163 | 210 | 207 | 210
Bio+S+25% RN_| 5881 | 4714 | 5223 | 2174 | 2300 | 2390 100 1190 | 1197 | 210 | 210 | 214

25%
gﬁ””‘”" " 588.7 | 4749°| 5802 | 2832 | 2310 | 2430 | 110 | 1N91 | 1199 | 2t | 2010 | 222
H 9
E,SJ'B“’*S*‘*% 5001 | 4873 | 5981 | 288.0 | 2350 | 2434 | 1133 | 1194 | 1210 | 210 | 210 | 227
b :
FLSD 4o for 5112 NS NS 043

treatinent(T)
LSD gps for NS 21.42 14.12 14
varieties{V)
CSDyasfor (T NS - NS N.S 2.42
xV) -
CcV .41 9 11 10.50 1.68

*Average of two seasons.
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TABLE 4. Condt.

No of grains on row / Weight of grains/ ear (g)

Ear diameter (m m) No of rows /ear
ear

Treatment ‘

S.C s.C Th S.C S.C Th S.C S.C Th 5.C S8.C Th

0 129 324 10 129 324 10 129 324 10 - 128 324
Control 100% RN 309 307 309 120 12.0 120 40.7 34.0 34.0 1583 | 922 954
OC+50% RN 40.3 308 403 120 12.0 120 433 360 367 175 6 1000 I()6|ﬁ
Bio+50% RN 17404 40.0 40 4 123 120 ["12.8 453 40,3 36.3 1859 113.5 1103 |
S§+50% RN 404 40.1 403 126 12.5 12.6 46.3 413 43.0 183 5 1325 124.6

QC+5+25% RN 405 40.2 403 126 12.6 126 47.0 44.0 44.0 i889 162.4 1494
Bio+5+25% RN 406 404 40.6 12.7 i2.6 12.7 48.0 46.0 45.0 193.9 1650 1578

- 1 259,
OC+Bio+25% 406 | 404 | 406 | 126 | 127 | 125 | 483 | 460 | 460 | 2038 | 1738 | 1756

RN
LA —

g;»&msns» 407 | 404 | 407 | 127 | 127 | 127 | 402 | 400 | 480 | 2231 | 1763 | 1773

LSD wm for | 0115 039 0.244 1320

treatment( T)

LSD ou for | 014 073 776 16.21

varieties(V)

LSD g for (T | 024 127 301 281

x V)

[ [ 232 234 0.431- 6.59

* Average of two seasons.

OC+Rio+S+25%RN. Data also indicate that the maximum values for all maize
morphological measurement were obtained under treatment the soil by
OC+Bio+S+25% RN. The relative increases over control, for three varieties (S.C
10, S.C129 and Th 324) reached to, ( 87.7,31.3 and 52.2%) leaf area (cm?),
(44.5,14.8 and 19.3%) plant height (cm), (41.6,27.0 and 24.7%) ear height (cm),
(9.3,9.3 and 21.4%) ear length(cm) ,(31.7,31.6 and 31.7%) ear diameter (mm),
(20.8, 44.1 and 41.1%) no of grains ,on row / ear and (40.9, 91.2 and 85.8%)
weight of grains/ear (g), respectively. This is because organic compost improves
soil fertitity, which reflected on plant growth and characters and bio-fertilizers,
assists maize plants to tolerant soil salinity. In the other hand combining the bio-
fertilizer with organic compost, sulphur and chemical fertilizers led to a marked
increases in growth characters, this is because nitrogen is essentially for making
the protoplasm and hence produce new cells and new leaves of plant and
consequently led to a larger surface available for photosynthesis and increase dry
matter accumulation.

In this connection Milic & Saric (1988); Atta-Allah (1998); Badran (2000)
and Griesh et al. (2001) recorded that biofertilizer treatments, significantly
increased plant height, leaf area, ear height, ear length and ear diameter .Data in
Table 4 also show that there is no significant affect, for number of rows / ear,
which is rarely influenced by cultural practices, compared with other characters.
This mainly because it is genetically controlled. These data are in harmony with
those of Sayed er al. (2003) and El-Douby (2002) which recorded that nitrogen
fertilizer up to 120 kg N/fed did not show any significant affect on number of
rows/ear in two seasons.

The statistical analysis for data indicated that all maize morphological
measurement were significantly affected by treatment except that leaf area for
(V) and (V x T), plant height for (T) and (V x T), and ear height for (T) and (V x T).
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Yield and yield components of maize

Results in Table 5 indicated that maize grains (ton/fed), 100 grain (g) and
stover (ton/fed) were affected by fertilizer treatments in all maize varieties.
Generally, yield value of any treatments was higher than control or RN 100%,
for three maize varieties. The relative increases for (S.C 10, S.C129 and Th 324)
were (78.5, 76.0 and 64.9%) for grains ton / fed, (45.7, 40.7 and 41.9 %) for
weight of 100 grain and (48.7, 48.6 and 53.7%) for stover ton/fed, respectively
were noticed with the treatment OC + Bio + S + 25% RN. Data also indicated
that S.C 10 and Th 324 varieties were more efficiency to tolerance for soil
salinity than S.C 129 variety.

The statistical analysis for data in Tables 5 indicated that maize yield was
significantly affected by treatment. Thus, the significant favorable effect of the
combination between nitrogen fertilizer doses, organic, bio-fertilizers and
sulphur may assisted the plant to tolerance soil salinity .These results are in
harmony with Shaban & Omar (2006). Sahar (2006) which recorded that maize
grains and straw yield and yield quality increased as the mineral nitrogen
fertilization level increase up to 150 kg/fed but nitrogen use efficiency increase
up to 120 kg/fed and then decline. Using organic and / or biological fertilization
inoculation enhances and promotes nitrogen use efficiency, so that organic and /
or inoculation could partially substitute the mineral N fertilization and
compensate the deficiency in mineral N fertilization. The organic N- fertilization
could compensate 50 kg from the mineral N while biological N fertilization
compensates 10 kg N- fertilization.

TABLE 5. Effect of applied organic and bio-fertilizers on maize yield*.

Grains (ton/ fed) Weight ()(;)100 grain Stover (ton/ fed )

Treatment Varieties Varieties Varieties
S.C S.C Th S.C S.C S.C | S.C Th
10 | 129 | 324 | 10 | 129 | "3 | o | 129 | 324
Contro! 100% RN 200 | 200 | 217 | 27.8 | 263 26.0 4.1 3.7 4.10
OC+50 % RN 250 | 235 | 254 | 33.5 | 306 30.5 5.1 4.5 470
Bio+50% RN 298 | 2.81 2.86 | 358 | 33.0 31.6 5.3 4.6 4.90
S+50% RN 2.99 3.16 323 30.2 33.7 33.5 5.5 4.7 5.11
OC+8+25% RN 324 | 346 | 354 | 395 | 338 35.8 5.8 4.9 5.30
Bio+S+25% RN 3.52 349 | 3.54 40.1 384 36.8 5.8 4.8 5.40
OC+Bi0+25% RN 3.55 3.5] 356 | 403 37.0 36.7 6.0 5.1 6.01
OC+Bio+S+25% RN | 357 | 352 | 358 | 405 | 374 36.9 6.1 5.5 6.30

1..S Duus lor 0.995 0.24 0.13

treatment(T)
LSD aos for 1.26 0.83 0.i7
varieties(V)
L.S.D 45 for (TxV) 0.80 1.44 1.32
C.V 10.06 2.18 13.26

*Average of two scasons.
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Grains quality

**Vigor test

Data in Table 6 show the effect of experimental treatments, on shoot length
(cm), radical length (cm), rate of germination percentage and EC value.
Generally, shoot length (cm), radical length (cm) ,rate of germination % and EC
value for, three varieties ,of maize (S.C10 ,S.C129 and Th 324) recorded,
maximum value with the treatment, by OC + Bio + S + 25% RN. The rate of
increases-over control, were (79.7, 95.0 and 90.9%) for shoot length (cm), (63.0,
66.8 and 65.9%) for radical length (cm) and (25.4, 15.4 and 22.5%) for rate of
germination, respectively. For EC values data show that EC decreased in all
treatment than control.

TABLE 6. Vigor test as affected by applied organic and bio-fertilizer*.

EC
Shoot length (cm) Radical length (cm) Rate of germination % ]
Treatment Varieties I
Varieties Varicties Varicties
SC | SC J T | sC | sC | SC T SC | T | sSCsc|
10 120 | 324 10 129 | 324 10 129 | 324 | 10 | 129 | 324 |
Ei‘“”"' 100% | 1080 | 1147 | 1147 | 707 | 787 | 690 | 7200 | 8170 | 7400 | s46 | 500 | 515
[TOC-56% RN Ta.00 [ 1482 | 1677 | 767 | 788 | 721 | 7400 | 8330 | 75.00 | 3.58 | 354 | 354
Biov50% RN 14.05 | 1598 | 1660 | 890 | 940 | 8.1 | 76.00 | 86.00 | 8330 | 474 | 5.20 | 520
54509 RN 14.01 | 18.42 | 1553 1 1023 | 953 | 918 | 82.00 | 86.00 | §6.00 | 4.60 | 4.30 ] 330
OC+5+35% RN | 17.97 | 19.90 | 1692 | 1061 | 10.63 | 544 | 83.30 | 87.30 | 8630 | 4.74 | 420 | 420
BiorS725% RN | 1853 | 1998 | 19.99 | 1080 | 1177 | 10.78 | 8330 | 88.00 | 86.40 | 4.69 | 250 | 4.30
o
2&*3“’*25/" 1922 | 2230 | 2086 | 1151 | 1220 | 1102 L 8833 | 9330 | 8800 | 408 | 330 | 400
[ R )
ES*B""S“S/" 1941 | 237 | 2033 | 13 | 1303 | 1145 | 9033 | 9433 | 90.70 | 409 | 430 | 402
LS Dyge for 136 0622 162 12
trealmeny(T)
LSD oo for T 081 T30 135
varieties(V)
L S.D o for 152 T40 518 160
(TxV)
cV 597 323 247 302

* Average of two seasons.

Thus, the significant mineral nitrogen, bio—fertilizer, organic matter and
sulphur may be assisting based on nutrient availability, vital enzymes and
hormonal stimulating effect on plant growth or increasing the photosynthetic
activity. The statistical analysis for data indicated that shoot length, radical
length, rate of germination and EC value were significantly affected by
treatments.

Macro and micronutrients

Data in Table 7 show that, maize grains contents of macro and micronutrient.
Data show that, maize grains contents of N, P and K percentage, and maize
grains content of Fe, Mn and Zn (ug/g’'). In general, grains contents of N, P, K
(%) and Fe, Mn, Zn (ug/g"") increased under any treatment in comparing with the
lowest value of the control. The highest values for the (5.C 10, S.C129 and Th
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Th 324) were (1.62, 1.66 and 1.65) %, (0.28, 0.27 and 0.26) % and (2.34, 2.22
and 2.30) % for N, P and K, respectively. While, values were (85.1, 84.2 and
84.4 ug/g’™"), (65.1, 64.2 and 66.0 ug/g™) and (48.9, 49.0 and 48.7 ug/g’) for Fe,
Mn and Zn, respectively, these values which recorded under treatment by OC +
Bio + S +25% RN.

The statistical analysis for data indicated that maize grains content of macro
and micronutrient were significantly affected by treatment. In this connection,
Mashram & Shende (1982) recorded that total N uptake by maize after
inoculation with Azotobacter combined with moderate applications of N
fertilizer and FYM increased significantly and results a higher N concentration in
grains and straw along with a higher yield (Milic & Saric, 1988). Anita et al.
(1998) observed that the effects of inoculation on plant growth may in part be
due to the stimulation of already existing plant growth —promoting rhizobacteria
in and around roots. Bacterial inoculation also resulted in significantly higher
values for nitrogen and phosphorus content of plant components.

Malik et al. (2000) added that organic fertilization improved the soil fertility
in terms of higher amount of total N. Shaban & Omar (2006) recorded that, the
inoculation under minera! nitrogen fertilizer doses gave much increases in N, P
and K contents in grains and stover. Ashmaye ef a/. (2008) recorded that the
combination treatments of organic farm, bio-fertilizers, sulphur and 85 kg N/fed
resulted in an increases in the available N, P and K and the available
micronutrients Fe, Mn, Zn and Cu concentrations for maize grains triple hybrid
310.

Oil, carbohydrate and protein

Data in Table 8 represent maize grains contents of oil, carbohydrate and
protein percentage. In general, grains contents of protein percentage under any
treatment increased in comparing with the lowest values of the control. The
highest crude protein were (10.17, 10.37 and 10.14%) for (S.C 10, S.C129 and
Th 324), these values were achieved, under treatment by OC + Bio + S + 25 %
RN Mohamed & El-Aref (1999) reported that application of 20 kg N + 20m’
FYM produced the highest, grains and protein yields.Also,data show that, a
slight increases of oil (%) for all treatment over control, and there is no
significant, difference in oil % between the treatments. This mainly, because it is
genetically controlled. Jellum et al. (1973) found that oil percentage of maize
grain not affected by nitrogen fertilizer.

For the grains content of carbohydrate percentage data show that a slight
decrease for all treatment than the control for three maize verities. Shadia (2007)
added that the application of anhydrous ammonia as well as compost significantly
increased the crude protein. However, the carbohydrates concentration was decrease
in both seasons.
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