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ABSTRACT

Two field experiments were performed at Gemmeiza Agricultural

Research Station, Gharbia Governorate, during 2003 and 2004 scasons, to study
the effect of three plant densities {(16.000, 20000 and 24000 plant/fad), three
treatments of orgamic manure & bio-fertilizer(Zero, organic manure and bio-
fertilizer) and four nitrogen fertilizer rates (Zero, 60, 80 and 100kg N/fad) on
growth, vield and yicld components of maize besides soil fertility status at
harvest . Split-split plot design with three replicates was used. The results couid
be summarized as follows:

-

4-

5+

Plant and ear heights of maize plants were significantly increased by increasing
plant density in both seasons whereas, area of topmost ear leaf was significantly
decreased by increasing plant density in both seasons. Nuruber of grains/ row
and 100-grain weight were significantly decreased due to increasing plant density
in the two seasons of study. Grain yield was increased significanly in the first
scason, while the differences did not reach the significance level in the second
one, as the plant density increased.

All of the studied growth characters of maize plants were increasod significantly
by adding organic manure or treating the sceds with the bio-fertilizer
(microbin) .Moreover, grain yield and its components followed the same trend.
Increasing nitrogen fertilizer rate from zero up 10 100 kg NAad increased
significantly the studied maize growth, vield and yield components characiers.
Increases in maize grain vield/fad were 80.41, 122.62 and 156.08 % with N rates
of 60, 80 and 100 kg N /fad, compared with the control reatment, in the first
seasons and 32.43, 49.19 and 56.77 % in the second one, respectively.

Maize grain yicld was significantly affected due to the interaction of plant
densities and N-rates in 2003 season. Morcover, in 2003 and 2004 seasons the
organic or bio-fertilizers inieracted with N- rates to aller the grain vield
character.

The treatment of 24000 plant/fad +microbin +60 kg N/fad resulied in the highest
value of kg grains/ kg N added (NUE). In addition, the highest value of grain N-
uplake was due to the combination of 16000 plant/fad + microbin + 100 kg N/fad
rate. As for the soil fertility, the combination of 16000plant/fad +microbin +100
kg N/ad rate, proved to be the most proper in this respect.
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6- Nitrogen use efficiency (NUE) increased as the plant density increased.
Addition of organic fertilizer or treating the seceds with microbin (bio-
fertilizer) seemed to increase NUE values. Nevertheless, increasing N-rate
resulted in reduced NUE values.

7- Increasing the plant density slightly decreased the grain N-uptake value,
while, addition of organic fertilizer or treating the seeds with microbin
enhanced such character. Value of grain N-uptake gradually increased due to
increasing N-rate up to 100 kg N/fad.

8- Values of residual soil N were decreased as plant density increased, while an
opposite trend was observed under addition of organic fertilizer or treating
the seeds with microbin. In addition, increasing N-rate resulted in gradual
mcreases in such character.

Generally, it could be recommended that planting maize at 20000 or
24000 plant / fad and treating maize seeds with microbin as a bio- fertilizer and
fertilization at the rate of 100 kg N / fad is the most proper combination in order
to attain the highest maize grain yield and conserving the soil fertility under
Gemmeiza area conditions.

INTRODUCTION

Maize is the most important summer cereal crop in Egypt. The cultural
practices play an important role in maize growth and its production. Plant density,
organic manure & biofertilizer and nitrogen fertilizer are considered among the
most important factors affecting maize yield. Some growth characters (plant
height, ear height) were decreased by increasing plant density ElI-Deeb (1990) and
Matta et af. (1990). Whereas, lcaf area and yield components characters i.c.
number of grains/row and 100-grain weight werc increased by increasing plant
density, Badr et al. (1997) and El-Douby et al. (2001). Number of rows/ear was
not significantly affected due to increasing plant population (El-Gezawy, 1996).
El-Douby et al. (2001) stated that maize grain yield was significantly increased
due to increasing plant density.

Qrganic manure is an important nitrogen source for maize grain yield. It
also improves the physical propertics of the soil. El-Koumey (1993), Mehta et al.
(1994), Faisel and Shalaby (1998), Nofal (1999) and Gomma and EL-Douby (2002)
reported that maize grain yield and its components were increased significantly by
adding organic manure.. Recently, many investigators have used some biofertilizers to
reduce the bad impacts on the environment due to usage of the nitrogenous fertilizers.
Treating maize seeds with biofertilizer besides addition of nitrogen fertilizers
~ improved maize growth and yield and its components(Garcia ef al., 1995; Zahran e/

al, 1997, EL- Douby, 2002 and Salah e/ al. (2003).

Ear height was significantly affected by increasing nitrogen fertilizer up
10 120 or 125 kg N/fad (Matta et o/, 1990 and EL-Douby et al. 2002). Moreover,
maize yicld and most of yield components such as ear/length, number of
grains/row, 100-grain weight and grain yield/ fad were significantly increased by
increasing nitrogen fertilizer levels up to 140 kg N/fad (EL-Sheikh, 1998; EL~
Gezawy, 1996, Gomma and EL-Douby, 2002 and Othman et al., 2005),
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The present investigation aims to study the effect of plant density,
organic manure & bio-nitrogen fertilizers and nitrogen fertilizer and their
interactions on maize growth, yield and its components under Gemmeiza soil
conditions, The influence of the adopted treatments on nitrogen use efficiency,
grain N-uptake and soil residual N were also considered.

MATERIALS AND METHODS

The present investigation was performed at Gemmeiza Agricultural
Research Station, EL-Gharbia Governorate during 2003 and 2004 seasons, to
study the effect of plant densities, organic manure, bio-fertilizer (microbin) and
nitrogen fertilizer on maize (Zea mays L.), growth, yield and yield components.
The experimental design was split- split plot with three replicates. Plant densities
treatments i.¢. 16000, 20000 and 24000 plant/fad were occupied the main plots,
while, organic manure and biofertilizer (microbin) were arranged in the sub-plots
and nitrogen fertilizer rates i.¢. Zero, 60, 80 and 100 kg N/fad were allocated to
the sub- sub plots. The sub- sub experimental plot area was 8. 4m” (1/500 faddan)
and consisting of 4 ridges with 0.7 m width and 3.0 m length. The soil is silty-
clay in texture and some of its chemical and physical characteristics are shown in
Table (1). The preceding winter crop was wheat in both seasons. Organic manure
was applicd during land preparation at the rate of 20m*fad. Bio-fertilizer used is
Microbin (A mixture of Azospirilium sp., Azotobacter sp., Bacillus megatherium
var.phosphaticum, pseudomonas sp. and Mycorrhiza sp.) Mineral N- fertilizer
was ammonium nitrate (33.5%N) and the tested rates were applied in two equal
doses, just before the first and second irrigations.

Table (1): Some chemical characteristics* of the experimental site in 2003
and 2004 seasons:

' Soluble caons R Iubie anions
{meq/100 g soil) . (meq/100 g soil)
Ca" [Mg" [ Na* | K* {CO, {HCOy| CF [SO.

2003 season

Maize seeds (Hybrid Sc.10) were sown on June 3" and 5% in 2003 and
2004 seasons, respectively. Maize was planted at one side of the ridge at
distances 25, 30 and 37.5 cm apart to give the plant densities of 24000, 20000 and
16000 plant/fad, respectively . All the recommended cultural practices, for maize
production in the area, were followed in both seasons. At silking stage, ten entire
ear-node leaves were sampled from each sub-sub plot, for nitrogen determination,
in order to investigate the plant nutritional status, At the same time, soil samples
were laken to determine total nitrogen percent at such growth stage. At harvest,
samples of guarded 10 plants were taken, from sub-sub picts, to determine plant
height(cm), leaf area {cm?), ear height {cm}. Number of rows/ ear, number of
grains/row, 100- grain weight (g). (average of 5 measurements), and grain
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yicld/fad were estimated from each sub-sub plots, Maize grain yield was adjusted
to 15.5% moisture content. Morcover, soil samples were collected to determine
the residual soil N. Total N in plant leaves and in the soil was determined as
described in A.O.A.C. (1984). The collected data was statistically analyzed
according to Snedecor and Cochran (1980) and the treatment means were
compared by the Least Significant Difference (L.5.D.) at 5% level of probability.

RESULTS AND DISCUSSION

1- Effect of piant density:

Resulis in Table (2) showed that the growth characters i.e. plant and ear
heights of maize plant werc significantly increased by increasing plant density
from 16000 up to 24000 plant/fad. On the other hand, leaf area of topmost ear, as
growth character of maize, was significantly decreased in both seasons. These
results are mainly due to the inter- competition among maize plants due to higher
population for light, nutrients and cther environmental factors which are required
for enhancing these characters. Such results are in accordance with those obtained
by Matta er a/ {1990} and El-Douby et af. (2001).

Table (2): Effect of plant densities, organic & bio-fertilizers and N-fertilization rates on some
maize prowth characters and N contents in ear node-leaf and soil

Plan i i re
Character| 1:3:5 ght Ea;cﬁ;ght L‘E:{,:ZLa Total N%*
reatment In In
2003 | 2004 | 2003 | 2004 | 2003 | 2004 .
feaf | soil
: Plant densities
Al 16000 plant/fad | 290.0{2749)139.4[1293(729.0/694.5] 1.97 |0.152
20000 plant/fad [ 296.8 (2802 (142.9]|1346 7074|6926} 1.90 }0.144
3 24000 plant/fad | 302.5)297.7 148113906954 |680.0] 1.78 [0.138
LSD at 0.05 1.392 12446 10.984 { 1 636 { 0.850 12 93] - -
B: Organic& bio-fertilizers
B1 Check 291.1(276.0[13951131.91697016723) 1.75 {0.138
B2: Organic fert, 20m /fad | 2079 [ 2832 [144.2 [ 133.9[709.51694.9] 1.93 ]0.152
B3: Microbin 3023[291.711468[137.117254[699.8] 1 98 | 0144
LSD at 0.05 1.573]/2612]0.929]|1.085/2.086]3.379 - -
C: N- fertilizer levels
C1 Zero 241.112299]137.7]1242]6112]601.11 1,44 |0, 124
(C2 60 kg Nfad 2854 (271.81141.81132.8[68861642.0} 1.81 {0.139
IC3 80 kg N/fad 314029561452 |13767448[723.2] 2.07 10.15]1
'C4 100 kg N/fad 348.0(337.2 1149314261 797.81789.71 2.22 10.165
LSD at 0.05 1.656 25891051 {1.115[2.809(2.976 - -

* The N contents in ear node [eaf and in the s0tl were determined at 60 days after planting m 2004 season

Maize yicld components characters ie. no. of grainsfrow, no. of rows/ear
and 100-grains weight were significantly decreased by increasing plant density in
both scasons as shown in Table (3). This result is mainly due o that the plants grown
at higher densitics are less vigorous than plants in low density. These results are
ocoincided with those obtained by Badr er o/.(1993) and Shams EL-Din and El-
Habbak (1996). Number of rows/ear was decreased in the two seasons, and difference
reached the significance in the first season only by increasing piant density, Table (3).



Effect Of Plant Density, Organic Manure, Bio & Mineral.... 79

This result may be due to these character is mainfy considered a genetic character and
rarely affected by cultural practices. As for maize grain yield, data in Table (3)
showed that plant density significantly affected such character in the first season only.
Data also revealed that there is no significant difference between 24000 and 20000
plant/fad. and the highest maize grain yield was obtained under plant density of 24000
plant/fad followed by 20000 one, while the lowest value was obtained at 16000
plantfad in both scasons. The increases in grain yield at 24000 plantfad was
estimated to 4.86 and 19.84 % over 20000 and 16000 plant/fad in the first season, and
10 5.24 and 10.13 % in the second one, respectively. Similar results were obtained by
Matia et al. (1990) and El-Douby et al, (2001).

2- Effect of organic and bio-fertilizer (microbin):

Adding organic mamure to the soil or treating maize seeds, just before
planting, with bio- fertilizer (microbin) increased significantly the growth characters
i.c. plant height, car height and leaf area of topmost ear in both seasons, as shown in
Table (2). In general, the results clearly indicated that there were significant
differences between organic and bio-fertilizers and bio-fertilizer recorded the highest
values for these characters than organic manure. Similar results were obtained by El-
Koumey (1993) and Matia ef af. (1990).

The studied vield components characters of maize i.e, number of grains/row
and 100-grain weight were significantly increased by organic manure and bio-
fertilizer application. in both seasons, as shown in Table (3). This result may be duc to
soil fertility, which resulted from application of either organic manure or bio-fertilizer,
and responsible for considerable improvement in growth characters. Grain yield of
maize was significantly increased by applying organic or bio-fertilizers in comparison
with the check, in both seasons, as shown in Table (3). Grain yield of maize behaved
the same trend of the studied yicld components in both seasons. The increases in grain
yicld/fad were 12.16and 18.04% for organic and bio-fertilizers, compared with the
check treatment (without fertilizer application) in the first scason, and 12.44 and 19.11
% in the second one, respectively. Results obtained by El-Koumey (1993), Faisel and
Shalaby (1998) indicated that maize grain yield and its components increased
significantly by adding (FMY). Moreover, Garcia et al. (1995), Zahran et al. (1997)
and El-Douby (2002) indicated that growth, yield and yield componems of maize
increased with application of bio-fertilizer.

3- Effect of mineral nitrogen fertilizer:

Data in Table (2) indicated clearly that increasing nitrogen rate from 60 up
0 100 kg N/fad significantty increased all of the studied growth maize traits in both
scasons and the highest values were recorded with 100 kg N/fed rate. Furthermore,
data showed that increasing nitrogen fevels significamly increased maize grain
yieldfad., Table (3). These results are agrec with those obtained by Faisel et
al (1997), El-Douby (2002), Gomma and El-Douby (2002) and Othman, ef al.(2005).
The present results are confinming the vital role of N- fertilizer in plant growth, asit is
necessary for photosynthesis, cell division and meristematic activity in plant organs
which reflected on maize grain yield. Grain yield/fad was increased by 156.08, 121.62
and 80.41% over the control with 100, 80 and 60 kg N/ad in the first scason, and
56.77, 49.19 and 32.43% in the scoond one, respectively.
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Table (3): Effect of plant densities, organic & bio-fertilizers and N —rates on
maize grain vield and its components in 2003 and 2004 seasons

Character| Grain yield No of No of 100- grain
(ton/fad) rows/ear | grains/row wejg!‘t

Treatment 2003 | 2004 | 2003 | 2004 | 2003 | 2004 | 2003 | 2004
: Plant densities
Al 16000 plantfad | 2.52 | 2.37 [ 13.43113.24:4297140.97!38.28136.28

20000 plant/fad | 2.88 | 2.48 [ 13.16|13.00]41.53 /39,58 (36.2234.22
3 24000 plant/fad | 3.02 { 2.61 | 13,03 | 12.88 [40.53 138.54(34.31132.36
LSD at 0.035 0.59 | NS | NS [0.479]0.389[0.446[0.333]0.333
B: Organic & bio-fertilizers
B1 Check 2551225 (1291|12.77137.7435.50[34,31(32.31
B2 Organic
fertilizer 20m°/fad | 2.86 | 2.53 {13.09{12.93143.33 [41.39(36.25|34.31
B3 Microbin 301 {268 [13.62!13.43144.19142.20]38.25}136.25
LSD at 0.05 0474 0.16 [0.48110.495}10.3210.342] 0.32 {0.38]
C: N- fertilizer levels
C1 Zero 1.48 | 1.85 [12.50112.35)36.96|34.97|33.03[31.04
iC2 60 kg N/fad 2671245 {13.07112.90140.04 {38.04135.04}33.04
C3 80 kg N/fad 328 | 276 113.43(13.27]42.00 (40.07]37.00|35.07
C4 100 kg N/fad 379 1 290 [13.83113.65147.70145.70 { 40.001 38.00
LSD at .05 0.592] 0.09 10.3600.357]0.362{0.393]0.297]0.362

As for the influence of the adopted treatments on total N% in both maize
leaves and the soil, at silking stage, data in Table (2) revealed that increasing plant
density was accompanied with lower values of leaves N%, which is due to the
dilution effect. In addition, a regular reduction in soil N content %, due to increasing
the plant density, which may be resulted from greater soil N depletion under higher
plant densities, and vice versa. Data also demonstrated that soil addition of organic
fertilizer or treating the maize seeds with microbin(bio- fertilizer) resuited in higher
valucs of total N% for both plant Jeaves and the soil as well, comparable with the
check.. Data also indicated that increasing N- rale seems to increase, gradually. total
N content% of plant lcaves and the soil which are in paraliel with grain yield values at
harvest. In the present study, the nutritional status of maize plants at silking stage. due
to the adopted treatments, is a good evidence for values of most growth, grain yield
and its components characters. Similar findings were obtained by Othman et a/.(2004)
with maize -silage yield.
4-Interaction effects:

With respect to the interaction effects on maize growth characters, it is clear
that the car height was the lonely affected character due to the interaction of the
adopted treatments, Tables (4a and 4b). The treatment of 24000 plant/fad with 100 kg
N/fad revealed the highest figures (155.7 and 147.0 cm) in 2003 and 2004 scasons.
respectively, Tabile (4a). Moreover, the interaction of plant densities, organic & bio-
fertilizers and N-rates significantly influenced the ear height character in 2003 season,
The highest value (158.3 cm) was obtained due to the effect of treatment 24000
plant/fad, microbin and 100 kg N/fad. As for interactions of the adopted treatments on
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maize yield and its components, data revealed significant effects on grain yield, no. of
rows/ear and no. of grains/row characters, Tables 5a through 5¢. A significant effect
on maize grain yield was obtained due to interaction of plant densities and N ~rates in
© 2003 season. The highest figure(4.19 ton/fed) was recorded due to the plant density of

. 24000 plant/fad with the N —rate of 100 kg NAad, Table (5a) . Morcover, the
interaction of organic & bio- fertilizers and N-rates significantly affected maize grain
yield in 2003 and 2004 seasons, and the highest grain yields (4.11 and 3.02
ton/fad)were obtained by the treatment of microbin with 100 kg N /fad, respectively,
Table (5 b). Similar results were obtained by EL-Naggar et al.(2005) who found that
the highest value for maize grain yield was resulted from the interaction of the bio-
fextilizer Azospirillum +the highest N-rate i.¢. 120 kg N/fed.

Table (4a): Interaction effect of plant densitics and N-fertilization rates on
ear hel ht in 2003 and 2004 seasons

N —fertilization rate, (kg N /fad)
60 | 80 ]
2003 season

Treatment

| Plant densities

§ 16000 plant/fad . 138.6 141.7

| 20000 plant/fad . 141.7 1443

§ 24000 plant/fad . 145.2 149.6
LSD 0.05 1.384

‘ 2004 scason

Plant densities
16000 plant/fad . 126.5 1334
20000 plant/fad ] 133.9 137.5
! 24600 plant/fad . . 141.9

Table (4 b): Interaction effect of plant densities, organic & bio-fertilizers and
N-l’ertlllzatlon rates on ear height in 2003 season

N-fertilization rate (l-:g Nifad)

Zero | 60 | 80 | 100
2003 season

16000 Check 1263 [ 1346 | 137.0 | 139.7

plant/fad Org.fert, 20m*/fad 1343 | 1390 | 1440 | 1450
Microbin 140.0 142.0 1440 1473

146.0 §
Check 133.0 136.7 142.7 148 7

3

Treatment

20000
plant/fad | rgocrobin 1427 | 1443 | 1453

124000 Check 1400 | 1420 | 1437
lantifaa | OTEFENL 20m’fed | 1417 | 1460 | 1483
P Microbin . 1477 155.7

LSD at 0.08
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Organic & bio-fertilizers as interacted with N-rates significantly
influenced no. of rows/ear, and this was true in the two seasens of study, Table (5
b). The highest values of no. of rows/ear (14.51 and 14.33) were obtained due to
the combination of microbin+ 100kg N/fad rate in 2003 and 2004 seasons.

The character of no. of grains/row was significantly affected due to the
different interactions of the adopted treatments, Tables 5 b, c, d and e. The
highest values of no. of grains/row, in 2003 and 2004 seasons, were(52.22 and
50.22) (45.75 and 43.75), {49.11 and 47.11); and (53.67 and 51.67), respectively,
under the combinations of (microbin + 100 kg N/fad), (16000 plant/fad+
microbin), (16000 plant/fad + 100 kg N/fad) and (16000 plant/fad + nitrobin +100
kg N/fad).

S- Nitrogen Use Efficiency (NUE)

Data in Table (6) revealed that increasing the plant density resulted in
gradual increase in NUE value since the increase % were 5.50 and 11.08 due to
the plant densities of 20000 and 24000 plants/fed, compared to 16000 one,
respectively. Moreover, addition the organic fertilizer or treating maize seeds
with the bio-fertilizer (microbin) seems to increase the NUE value, comparable to
the check, and microbin was superior in this respect. In addition, increasing N-
rate seems to reduce NUE value under the adopted treatments and this trend was
previously stated by EL-Naggar er al. (2005) and Othman et al.(2005). Data
indicated that the most proper combination of treatments under study, to
maximize NUE. is 24000 plants/fad+ 60 kg N/fad+ microbin.

6- Grain N-uptake, kg/fad

As for grain N-uptake character, it seems to reduce slightly as the plant
density increase and the reduction% values were 1.65 and 2.42 with plant
densities of 20000 and 24000 plants/fad, comparable with 16000 one, Table (6).
Either addition the organic fertilizer or treating the seeds with microbin resulted
in increased N-uptake values, compared with the check, and microbin is superior
in this respect. Furthermore, increasing the N-rate up to 100 kg N/fad resulted in
higher values of grain-N uptake under the adopted treatments, The highest grain
N-uptake was achieved with the combination of 16000 plant/fad +100 kg N/fed+
microbin. These findings are similar to those reported by EL-Naggar ef al.(2005)
and Othman ef a/. (2005) .

Table (5 a): Interaction effect of plant densities and N-fertilization on maize

grain vield in 2003 season ]
Nitrogen fertilization rate, (kg Nffad)

| 2003 season

| Plant densitics Zero 60 80 100

| 16000 plant/fad 143 249 2.91 3.26

Treatment

{ 20000 plant/fad 1.48 2.74 3.37 3.93
| 24000 plant/fad 1.54 2.79 3.56 4.19
_ 0.05 | 0.780_
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Table (Sb) Intenction effects of organic & bio-fertilizers and N-fertilization rates on
: row in 2003 and 2004 seasons

N-fertilization, kg Nifad _
[ 60 ] 80 [ 100

! Organic fert., 20m’/fad.
: Microbin

L Organic fert,, 20m’/fad.
| Microbin
LSD at 0.05

' Grain yield, ton/fad
| Check . 2.10 2.53
| Organic fert., 20m’/fad. . 2.65 2.84
h Microbin . 2.67 2,91
i LSD at 0,05 0.150
No of rows/ear
12.71 13.13
12.82 13.04
13.17 13.62
0.356
No of grains/row
) 34.44 3589
} Organic fert., 20m>/fad. ) 39.00 - 42.89
Microbin . 40.67 41.44
| LSD a¢ 0.05

Table (5 c): Interaction effect of plant densities and organic & bio fertilizers
on No. of prains/row in 2003 and 2004 seasons

(20 m’Mad) |
_ 2003 season
16000 plant/fad 38, 4475
20000 plant/fad : 43.00

24000 plant/fad . 42.42

LSD 2t 0.0% 0.412

. 2004 season
16000 plant/fad 36. 3275
4100
40.42
0.450
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Table (S d): Interaction effect of plant densities and N —fertilization rates on
No. of grains/ row in 2003 and 2004 seasons
Treatment TN-fertilizalion rate, kg N/fad

b 16000 plant/fad

i 20000 plant/fad

{ 24000 plant/fad
LSD at 0,05

16000 plant/fad
20000 plant/fad
24000 plant/fad

Table (5 e): Interaction effect of plant densities, organic &bio-fertilizers and
N- fertilizer rates on No, of grains/row in 2003 and 2004 seasons
S

Treatment N-fertilization rate, (Kg N/fad)

' Organic & bio
| densities fertilizers. Zero 60 80 100

Check
Orgfert., 20 m*/fad
microbin
Check
Org.fert20m’/fad
microbin
Check
Orgfert., 20 m*/fad
microbin

LSD at 0.08

16000
i plant/fad

20000
| plant/fad

24000
i plant/fad

Check
Orgfert, 20 m*/fad
microbin
Check
Orgfert20m’/fad
microbin
Check
Orgfert., 20 m’/fad
microbin

LSD at0.05

| 16000
| plant/fad

| 20000
plant/fad

24000
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Table (6): Effect of plant densities, organic & bio-fertilizers and N-
fertilization rates on N-use Efficiency, N-uptake in grains for
maize plant and total N% in soil at harvest (2004 season

16000 plants/fed 20000 plants/fed 24000 plants/Sed
Treatrvvent Organic Orgenic Organde
fertilrs fertiltoer fertilizer
Check 20w ad microbin | Check 2o ad tiernbin | Check 20rm rabcrobin
Nrate Nitrogen Use Efficiency (kg prainkg N added)

60, ke/tad | 33.00 | 3950 | 4217 | 3567 | 4383 | 4533 | 3650 | 4500 | 4600

B0, kgMed 30.00 33.00 34.87 31.88 3537 35.50 33.00 | 38.12 38.75

100, 26.60 28.10 29.10 26.90 18.80 29.40 2860 1| 3110 | 32.20
Mean 29.87 33.58 35.38 3148 36.00 316.74 32,70 38.07 38.98
N- rate, N-uptake in grains(kg/fad)

Zerokgifad | 2240 [ 2563 | 3106 | 2201 | 2548 | 3104 | 2079 | 2520 | 3094
60, kg/fad | 2831 | 3626 | 3806 | 2814 | 3616 | 3835 | 2748 | 3510 | 3726
BOkg/fad | 3288 | 3881 | 4129 | 3277 | 3849 | 409G | 3234 | 3812 | 4077
100, kg/tad | 3378 | 3906 | 4336 | 3362 | RS9 | 4204 | 33.03 | 3825 | 4154

Menn 2934 | 3494 | 3869 | 2913 | 3468 | 3808 | 2866 | 3417 | 37.63

N-rate, Total N%a 1n soil at harvest
Zerokgitad | 0079 | 0095 | 0.100 | 0082 | 0090 | 0.095 | 0077 | 0084 | 0.086
60, kg/tad | 0.095 | 0101 | 0.105 | 00R7 | 0095 | 0099 | 0081 | 0.088 | 0,090
80 kgfad | 0109 | 0108 | 0110 | 0097 | 0.102 | 0.109 | 0.091 | 0.000 | 0.40%
100, kg/fad | 0.115 | 0118 | 0.119 | 0105 | 0110 | 0115 | 0100 | 0.107 | 0.109

Mean 0102 | 0106 | 0109 | 0003 | 0099 | 0104 | 0087 | 0095 | 0098

7-Residual total soil -N

Value of residual soil N seems lo decrease as the plant density increased
since the reducuon % were 7.55 and 12.26 with plant densities of 20000 and
24000 plants/fad, in comparison with 16000 one. The residual scil- N values were
higher duc to addition the organic fenilizer or treating the seeds with microbin,
compared with check treatment, and microbin was the superior in this respect.
Data also revealed that increasing the N —rate resulied in higher values of residual
soil-N, and these results are in accordance with those of EL-Naggar ef al.(2005).

It could be recommended that, under Gemmeiza area conditions,
planting maize at 20000 or 24040 plant/fad, treating the maize seeds by microbin
as a bio-fertilizer and fertilization at the rate of 100 kg N/fad to obtain the maize
grain yield potentiality besides conserving the soil fertility.
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