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RESULTS AND DISCUSSION

Effect of mineral N fertilizer and Biogas

sludge on grain yield and quality of maize .
resent study aimed to investigate the effect of N fertilizer
50 . 100 and 150 Kg N/fed.)and two levels of Biogas
and 5m3/fed. ) on maize . The interaction effects of the
1ental factors on the studied traits were considered .

esults included flowering date, some growth characters,

yield components, grain, straw and biological yields, NPK and total

carbohydrat

recovery .

1996 and 19

were studie

A-Effect o

Resul

and silking

yield, 1ts cq
and their yi

both season

1- Days to

Nitro
days to 3
significantl

control tre|

e contents in grain, N use efficiency and apparent N
Also, mineral and chemical contents in soil at harvest in
D97 seasons as affected by N and Biogas sludge fertilizers
d .

f soil application of N on maize :

its for the effect of nitrogen fertilizer levels on tasseling
dates , growth characters at 80 days from planting , grain
ymponents, NPK and total carbohydrates contents in grain
elds N use efficiency and apparent N recovery in grain in

s, are shown in Tables ( 6,7,8,9,10,11 and 12) .

tasseling and silking :

sen fertilizer caused a significant decrease in number of
0% tasseling and silking. Adding 150 Kg N /fed.
y decreased tasseling and silking dates compared with the

htment in both seasons (Table 6). However, the difference
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Results and Discussion

between 100, 150 Kg N/fed as well as between zero and 50 kg N/fed

levels in Hoth seasons were insignificant . Application of nitrogen
levels (501,100, 150 Kg N/fed) significantly decreased tasseling date
over the check treatment by 3.0,62 and 7.0 days in the 1® season

and by 1.5{, 2.9 and 3.4 days in the 2 geason |, respectively . On the

other side| the same respective N levels significantly decreased

Table (6) { Effect of nitrogen fertilizer levels on tasseling and

silking dates of maize plant in 1996 and 1997 seasons .

Characters Days from plating to
N-levels (Kg/fed) 50 % tasseling 50 % silking
1996 season
0 63.7b 69.1c
50 60.7 b 67.6¢
100 575a 65.1 ab
150 56.7 a 63.1 a
1997 season
0 61.8¢ 63.6b
50 603 b 63.0b
100 589a 61.9 ab
S0 584 a 6l5a |

silking date over the control treatment by 1.5, 4.0 and 6.0 days in

the 1% 4eason and by 0.6 , 1.7 and 2.1 days inthe 2™ geason,

respectivgly . These results may be due to the positive effect of N on

tasseling |and silking dates due to its role on C/N ratio in maize

plants . Jt is clear that N application indicated the role of N in the

formation of sexual organs and encouraged the meristematic activity

-44-
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Results and Discussion

Such increases over the control treatment in 1997 season were
6.1 , 13.9 and 14.4% for the respective N levels . Applying 150 Kg
N/fed recoﬁlded the tallest plants whereas the unfertized treatment
gave the SH%IOI"[GSt plants . Difference between 100 and 150 Kg N/fed
was not signiﬁcant in the 2% season only . It is quite evident from
the present? data that N has a prominent role on maize growth
expressed in terms of plant height . The vital role of N and its
necessity for protoplasm formation, photosynthesis activity, cell
division and merestimatic activity in plant organs is clearly

llustrated .

Similar results were reported by El-Hosary, and Salwau,
(1989) ; Younis et al.(1995) ; Badr et al .(1997); Faisal et al.
(1997) and Nofal, (1998). On the other hand, Salwau and Shams
El-Din, (1992) found that plant and ear height were not significantly
increased by increasing N levels from 60 to 150 Kg N/fed .

2.2- Ear height :

Data recorded in Table (7) clearly indicate the significant
differences between the mean values of ear height by adding N
levels . The highest values (143.6 cm in 1996 seasons and 147.1 cm
in 1997 season) were obtained by 150 Kg/fed level . Whereas, the
lowest values (123.5 cm in the 1¥ season and 138.9 ¢m in the 2™
season) were obtained by the check treatment . Difference between
100 and 150 Kg N/fed in the 2™ season was not significant. These
results agree with those obtained by Younis et al . (1995) ; Badr et
al. (1997) ; Faisal et al . (1997) and Nofal, (1998).



Results and Discussion

2.3- Stem diameter :

Data |in Table (7) showed that stem diameter was significantly
increased by increasing N levels up to 150 Kg N/fed compared with
the unfertilized treatment . This was true in both seasons . Difference
between 100 and 150 Kg N/fed was not significant in both seasons.
The highest values (3.44 ,3.11 cm) were obtained by 150 Kg N/fed
and the control treatment gave the lowest values (2.20 , 2.15 cm) in

the first and second seasons , respectively .

2.4- Number of green and dry leaves per plant :

Results indicated no significant effect on number of green
leaves per plant due to N fertilizer levels in both growing
seasons(Table 7) . The higher N level (150 Kg N/fed) gave the
highest value and the lowest one was obtained by the control

treatment .. On the other hand, number of dry leaves/plant

significantly| decrcased as N level increased up to 150 Kg/fed
However, the difference between 100 and 150 Kg N/fed were not
significant . This was true in both seasons . Protein formation
,qnucleotide and nucleo proteins depends on N, therefore N
deficiency hinders metabolism and meristemic activity in plant
organs. Nitrogen is mobile in plant and it translocate to meristemic
tissues so a deficiency is first in older leaves and reduced dry matter
in plant organs (Gardner et al.,1985) .

Similar results were obtained by Tantawy, (1983) who found

that number of green leaves/plant was not affected by N application .

On the other hand , Gouda et al. 1992 ; El-Sheikh, 1993 and Badr
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et al. 199

increased number of green leaves/plant compared with other levels .

7 who found that applying 135 Kg N/fed significantly

2.5- Ear leaf area and leaf area index :
The
ear leaf area in both season(Table 7).Adding 150 Kg N/fed produced

t ear leaf area . Difference between 100 and 150 Kg N/fed

results revealed that N application significantly increased

the highes
were not significant. This was true in both seasons . Application of

50 , 100 and 150 Kg N/fed increased ear leaf area over the control

treatment by 21.6 , 41.5 and 47.5% in the 1% season and by 13.1

413 and 42.3 in the 2 season , respectively . On the same line |
leaf area index significantly increased with increasing N levels .
Application of 150 KgN/fed gave the highest values. However, the
check treatment gave the lowest value in both seasons. These results
may be due to the vital role of N on the vegetative growth . the

encouraging effect of N on the vegetative growth of maize plant is

clearly illustrated . The results are also indecated the important role
of N in bhilding up the photosynthetic apparatus . Similar results
were also fobtained by Gouda et al . (1992) who found that N
application up to 150 Kg N/fed caused a significant increase in leaf

area/plant N ofal, (1994) showed that area of topmost ear leaf was

significantl

105 and 13

2.6- Fresh

y increased with the increase of N level from zero to 80,

0 Kg N/fed .

weight of different plant organs :

The effect of N treatments on the fresh weight of leaves, stems

and ear per

plant and total fresh weight/plant are shown in Table (7)-
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It was ey
significant
and the lo
was true 1
significantl
the contro
were 40.1
75.5% in tl
in the othe
that fresh
increased |
stem diame

of plant fre
N fertilize

ussion

rident that the differences between all N levels were

. The higher N level (150KgN/fed) gave the highest value

west one was obtained by the unfertilized treatment . This

n both seasons . Application of 50, 100 and 150KgN/fed

y increased total fresh weight per plant compared with

treatment . These increases over the control treatment

, 67.1 and 76% in the 1¥ season and by 36.9 , 71.1 and

1e 2 season , respectively . The same trend was obtained
r different plant organs of maize (Table, 7) . It was clearly
weight of different plant organs at 80 days from planting
by increasing N levels due to the increase in plant height,

eter, ear leaf arca and leaf area index . Also, the increment

sh weight by increasing N doses may be due to the role of

r in improving vegetative growth by increasing cell

division a4 well as elongation of cells (Thompson and Troeh, 1980

and Mars
application
dry weight
(1985) fou

at 75 days ¢
N level up t

2.7- Dry we

Resul
had a signt
plant as w

produced tl

chner, 1986) . Badr et al . (1997) recorded that
of 135KgN/fed produced the highest values of fresh and
of different plant organs . On the other hand , Salwau,
nd that the fresh and dry weight of stem and leaves /plant

1fter sowing were not significantly affected by increasing

o 120 Kg N/fed .

2ight of different plant organs :

ts in Table (7) indicated that N fertilization treatments
ficant effect on dry weight of leaves , stems and ear per
ell as total dry weight/ plant . Application of 150K gN/fed
1e highest dry weight of the different plant organs of
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Maize when compared with the other N levels . The difference
between 100 and 150 Kg N/fed. were not significant . This was true
in both seasons . Application of 50, 100 and 150 Kg N/fed. results in
a significa
41.8 /73.2
1997 seasq

N fertilize

nt increase tn total dry weight over the check treatment by
and 79.3 g in 1996 season and by 41.0, 75.5 and 82.7 g in
on , respectively . These results indicated that the effect of
r on accumulating dry matter may be attributed to

increasing | photosynthetic area  which resulted in Increasing,

photosynthetic gains (Thompson and Troeh, 1980) . Such increases
N application and these results agree with those obtained by
Abdel- Aziz et al. (1986) and Badr et al . (1997) .

due to

o

Generally, the results reported positive effect of N application

in enhancing growth characters of maize, such as, plant and ear

height, stem diameter, number of green leaves /plant, ear leaf area,

leaf” arca in
well as the
dates . On
significant 1

the other N

not significa

3- Grain yie
Data for

/plant | ear

rows/ ear, ¢

dex and fresh and dry weight of different plant organs as
decrease in number of days to tasseling and silking
the other side, application of 100 Kg N/fed. caused a
ncrease in some growth characters when compared with
levels . Difference between 100 and 150 Kg N/fed. were

it in most growth characters in both seasons .

Id components
the effect of N fertilizer level on the number of ears
length, ear diameter, number of kernels/ row, number of

ar weight | kemels weight/ ear , grain yield per plant,

100-kernel weight and shelling % in 1996 and 1997 seasons are

shown in Tat

e (8)
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Results and Discussion

3.1- Number of ears per plant :

The | results in Table (8) showed that N level significantly
affected number of ears/ plant in both seasons . Application of 50,
100 and 150 Kg N/fed significantly increased ears number/ plant
over the check treatment by 3.1, 7.1 and 8.2% in the 1¥ season and
by 4.2 , 94 and 9.4% in the 2™ season, respectively . Applying 150
Kg N/fed |gave the highest values. Whereas , the control treatment
recorded the lowest values in both seasons . Difference between 100
and 150 | Kg N/fed were not significant. This was true in both
seasons. The present results indicates clearly that N fertilizer
reduced number of ears/ plant which is observed in the check
treatment , and also increased number of two eared / plants in maize.
Similar results were also reported by Nofal, (1994) ; El-Sheikh,
(1998 a) and Faisal and Shalaby, (1998) who recorded significant
response in number of ears/ plant to variable levels of N
- application.On the other hand , Faisal et al. (1997) reported that

number of ears/ plant was not significantly influenced by increasing

N levels .

3.2- Ear length :

Results showed that the differences among the average values
of ear length as affected by N fertilizer levels were significant in the
two experimental seasons Table (8). Adding 50, 100 and 150 Kg
N/fed significantly increased ear length by 14.8 , 32.4 and 34.3% in

. Applying 100 or 150 Kg N/fed recorded the highest

ear length, whereas the control treatment gave the lowest values .
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of N as an essential element in building maize ears due to its effect
on photosynthetic activity in plants and to its positive effects on
maize growth . Similar results were obtained by Salwau, (1993) and
Abdel-Samie,(1994) . Badr et al.(1997) showed that application of
135 Kg N/fed significantly increased ear length and diameter .
Whereas, Salwau and Shams El-Din, (1992) showed that ear length

was not affected by N fertilization .

3.3- Ear diameter :

Datal in Table (8) showed that the increase in N level
significantly affected ear diameter in both seasons . Applying 50,
100 , 150 Kg N/fed significantly increased ear diamete;* over the
check treatment by 24.8 , 34 and 38% in the 1* season and by 17.7,
29.8 and 34.8 % in the 2% season , respectively. However, difference
between 100 and 150 Kg N/fed was not significant . This was true in
both seasans. The increase in ear diameter followed the same pattern
as that obtained with ear length . The effect of application high
levels of N on ear size is clearly demonstrated . Similar results were
obtained by Salwau, (1993) and Abdel-Samie, (1994) . Badr et al.
(1997) found that the increase in N level increased markedly ear
diameter | On the other hand, Abdel-Gawad et al .(1984) reported

that ear diameter of maize was not affected by increasing N levels .

3.4- Number of kernels /row :

Results showed that the differences among the average values
of number of kernels/ row as affected by N fertilizer levels were
significant in the two experimental seasons (Table, 8) . Applying 50

100 and 150 Kg N/fed significantly increased number of kernels

2

_S4-




Results and Discuyssion

per row by 12.6 | 25.3 and 28.2% in the 1% season and by 21.3 , 33.0
and 34.8% in the 2™ season, respectively . Application of 150 Kg
N/fed. gave the highest number of kemels /row | whereas the
control treatment recorded the lowest value . However,the difference
between 100 and 150 Kg N/fed. was not significant . This was true
in both seasons . Application of N fertilizer increased number of
kemels/ row and this may be due to the pollination and fertilization
increase of] maize plants . It could be concluded that N fertilization
earlied tasseling and silking dates and increased photosynthetic , dry
matter content and eiar length . Similar results were obtained by
Salwau, (1993) . Abdel-Samie, (1994) and El-Sheikh, (1998 a)who
found that number of Kernels/row increased by increasing N level

up to 120 Kig N/fed..

3.5- Number of rows/ear :

Application of 50 , 100 and 150 Kg N/fed. significantly
increased the number of rows/ ear in 1996 and 1997 growing seasons
(Table, 8) | Applying N levels increased this character over the
control treatment by 1.6,5.5and 7.1% in 1996 season and by 6.2 ,
12.4 and 14% in 1997 season , respectively . Difference between 100
and 150 Kg N/fed. was not significant . This was true in both
seasons. These results may be due to the role of N in seed formation
and plant growth . Similar results were obtained by Salwau, (1993)
and Badr et al. (1997) who found that adding 90-135 Kg N/fed.
resulted in |increasing significantly the number of rows/ ear . on the
other hand El-Sheikh, (1993) indicated that N fertilizer had no

significant effect on the number of rows/ ear .
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3-6- Ear weight :

The
weight in

Kg N/fed.

increase in N level resulted in a significant increase in ear
both seasons (Table, 8) . Application of 50 , 100 and 150

significantly increased ear weight over the control by 6,

15.7 and 16.6% in the 1¥ seasonand by 5.6, 13 and 13.7% in the

24 seaso

n, respectively. Applying 150 Kg N/fed. gave the highest

ear weight, while the unfertilized treatment recorded the lowest

value
significant
adding N

diameter |,

Difference between 100 and 150 Kg N/fed. were not

in both seasons . Increased ear weight as a result of
level may be due to the increase of ear length | ear

number of kernels/row and number of rows/ear. These

results indicate the vital role of N in forming and building up heavy

maize ears
resulted in
welght | s
Salwau, (1
et al. (19¢
significantl

3.7- Kerne
Data

significant

. Also , The accumulation of synthesized metabolites
increasing th dry matter accumulation and finally high ear
imilar results were also reported by Gouda et al. (1992);
993) ; Abdel-Samie, (1994) and Nofal, (1994) and Badr
)7) who found that the increase in N application level

y increased ear weight of maize .

ls weight/ Ear
in Table (8) showed that kemels weight of ear was

ly increased with increasing N levels up to 150 Kg N/fed.

This was true in both seasons . However, the difference between 100

and 150 K

o N/fed. was insignificant . Similar findings were obtained

by Abdel-Samie, (1994) ; Nofal, (1994) and Badr et al. (1997)
who found that application of 135 Kg N/fed. significantly increased

-56-
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kernels we

the differer

ight/ear over the control treatment by 154.6% . However,

ice between 90 and 135 Kg N/fed was insignificant .

3.8- Grain
Data

yield/ plant :
on the grain yield/ plant of maize as affected by N
vels in 1996 and 1997 seasons are shown in Table (9) .

100 and 150 Kg N/fed significantly

fertilizer le

Application of 50

k]

prain yield/plant over the check treatment by 12.3 ,32.5
% in the 1% season and by 11.7, 30.4 and 32% in the 2™

increased

and 35.2

season , respectively . Applying 150 Kg N/fed recorded the highest

2, 170.8 g) while, the unfertilized treatment recorded the
ses (134.6 , 129.4g) in the 1¥ and 2

the difference between 100 and 150 Kg N/fed were not

values (18
lowest valt season, respectively .
However,
significant . This was true in both seasons Increased grain yield/plant
as a result of adding N level may be due to the increase in number of
car weight and kernel weight/ear . Similar results were
ned by El-Sheikh, (1998 a) who recorded the highest

rain yield/ plant due to adding 120 Kg N/fed .

ears/plant,
also obtai

values of g

3-9-100-kernel weight :

Appl

both seas

ication of N significantly increased 100-kernel weight in

ons (Table, 8). Applying 50 , 100 and 150 Kg N/fed

ly increased 100-kernel weight over the control treatment

1 and 24.9% in 1996 season and by 18.6 , 28.8 and 31.3%

signtficant
by 8.7,20.
in 1997 s
N/fed wers

eason , respectively . Difference between 100 and 150 Kg
> not significant in both seasons . These results may be due
to the engouraging effect of N on growth characters, ear size and

grain formation . Similar results were also reported by Gouda et al.
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(1992) an

El-Sheikh, (1993) who found that 100-kernel weight

increased by increasing N levels up to 80 - 120 Kg N/fed. On the
other hand , Tantawy, (1983) and Abdel-Gawad et al. (1984)

indicated that 100-kernel weight was not affected by N levels .

3-10- Shelling percentage :

The [results in Table (8) showed that the increase in N level

significantly increased shelling percentage in both season .

results n

increase 1

detected be

Appl

highest sh

respectivel

Nofal, (19
N/ted. sign
On
shelling pe
[t ca

N/fed. pro

componen

production .

4: Grain,
Resu

yields of n

The

icated that all levels of applied N caused a significant
h shelling % , but no significant difference could be
tween 100 and 150 Kg N/fed. level .

ication of 150 Kg N/fed. significantly produced the
elling percentage(84.2 , 84.1%)in the 1% and 2% seasons,
y . Similar results were obtained by Salwau, (1993) and
94). They found that the increase in N level up to 130 Kg
ificantly affected shelling percentage in both seasons .

he other hand , Abdel-Hameed, (1997) reported that
rcentage was not affected by various N levels .

wuld be concluded that , application of 100 or 150 Kg
duced the highest values of plant growth and grain yield

ts asserting the vital need for N application to maize

straw and biological yield/ fed. :
lits on the effect of N levels on grain, straw and biological

1aize are presented in Table (9) .
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4-1- Grain yield (Kg/fed.) :

Data |on grain yield of maize as affected by N fertilizer levels
in 1996 and 1997 seasons are shown in Table (9) Application of 50 ,
100 and 1
check treafment by 26.1 , 52.7 and 54 4% in the 1* season and by
23,472 a
N/fed. recorded the highest grain yield (3111, 3110 Kg/fed.) while ,

0 Kg N/fed. significantly increased grain yield over the
d 49% in the 2% season, respectively . Applying 150 Kg
the unfertilized treatment gave the lowest grain yield (2015 , 2087

Kg/fed.) i

between 100 and 150 Kg N/fed. were not significant in both seasons

the 1% and 2% seasons, respectively . The difference

. The increase in grain yield due to the application of higher rate of
N may be attributed to the increase in stem diameter, dry matter
accumulation of different plant organs, ear leaf area , ear size,
rows , weight of 100-kernel , ear weight , grain
yield/plant; and shelling percentage . Also, these results indicate
clearly that the vital role of N in plant growth and its contribution in
increasing |the grain yield . It could be concluded that N is essential
for cell division and elongation as well as the root growth and dry
matter content of maize plant . Similar results were obtained by El-
Hosary and Salwau, (1989) ; Gouda et al. (1992); Nofal, (1994)
and Tollenaar et al. (1994) Also, the same trend was obtained by
Rees et al, (1996); Abdel-Hameed,(1997);Badr et al. (1997) Ulger

2

-50.
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Table (9) :|[Effect of nitrogen fertilizer levels on grain, straw and

biological yield of maize in 1996 and 1997 seasons .

Charactgrs Grain yield Straw yield Biological
N-levels (kg/ fed) (kg/fed) yield (kg/fed)
(kg/ fed)

1996 season
0 2015 a 2505 a 4520 a
50 2541b 3759 b 6300 b
100 3076 ¢ 4464 c 7540 c
150 3111 ¢ 4619 ¢ 7730 ¢
| 1997 season
0 2087 a 2743 a 4830 a
50 2566 b 4284 b 6850 b
100 3072 ¢ 4718 ¢ 7790 ¢
150 3110 ¢ 4930 ¢ 8040 c

4-2- Straw yield (Kg/fed) :

Resullts showed the differences among the average values of
straw yield as affected by N fertilizer levels in both experimental
seasons (Table, 9) . Application of 150 Kg N/fed produced the
highest stiaw yield/fed (4619 , 4930 Kg) compared with the check
treatment which gave the lowest straw yield (2505 , 2743 g) in the 1%
and the 2% seasons , respectively . But , the difference between 100

and 150 Kg N/fed were not significant . This was true in both
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seasons

increasing
were obtai
(1994) wh
highest val

.|Nitrogen fertilization improving vegetative growth by

cell division as well as cells elongation . Similar results
red by El-Kholy, (1987); Ahmed, (1990) and Amin,
» found that application of 105 Kg N/fed. produced the

ues of straw yield compared with the other N levels in

both season .

4-3- Biolog

Resul
and 1997
and 150K
yield over
season and
Difference
This was |
increase 1
straw yield
necessity
Were repof
On the ol

was not sig

5- Chemig]
The
N/fed. on

growing se

ical yield (Kg/fed.)
ts of the effect of N levels on biological yield in 1996

seasons are shown in Table (9) . Application of 50, 100

o N/fed. resulted in a significant increase in the biological

the control treatment by 39.4 | 66.8 and 71% in 1996
by 41.8, 61.3 and 66.5% in 1997 season , respectively .
between 100 and 150 Kg N/fed. were not significant .
rue in both seasons . These results may be due to the
plant growth, grain yield and its components as well as
by increasing N levels (Tables 7, 8 and 9) . This shows a

for N to obtain enhanced plant growth . Similar results

ted by Attia, (1988); Ahmed, (1990) and Amin, (1994) .
er hand , El-kholy, (1987) indicated that biological vield

nificantly affected by increasing N levels .

al composition :
effect of N fertilization levels (0, 50,100 and 150 Kg
the chemical composition of maize grains through the two

asons are presented in Table (10) .
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Results and Disc

5-1- Nitrog
Resu
percentages
Resu
effect on |}
increases 1
the level ¢
highest N
lowest val
but all ing
significanc
On
(1998 b)

nitrogen le

5-2- Absol

Data
increased |
Kg N/fed
, 552 ang
the 2™
highest N

S

treatment
seasons, r¢

was not sig

l1ssion

ren and crude protein percentages:

ts of the effect of N levels on nitrogen and crude protein
5 in maize grains in both seasons are shown in Table(10) .
ts indicated that all N treatments showed no significant
N and CP percentages in both seasons . It was clear that
h N % and CP % as a results of N application were below
f significance . Application of 150 Kg N/fed. gave the
b (1.83, 1.78%): while , the unfertilzed treatment gave the
hes (1.80 |, 1.76%) in the 1*¥ and 28 seasons, respectively
reases were not great enough to reach the 5% level of
e .

the other hand , Abdel-Hameed, (1997) and El-Sheikh,

reported that grain N content were increased by increasing

vels .

ute amount of nitrogen in grain :

in Table (10) showed that Nitrogen fertilizer significantly
N uptake in both seasons . Application of 50, 100 and 150
increased nitrogen yield over the check treatment by 26.1
| 57.0 % in the 1™ season and by 23.7 ,48.0 and 50.7 % in

rason , respectively . Applying 150 Kg N/fed. gave the

3

uptake (80.2 , 77.5 Kg/fed. ) However, the untertilized
recorded the lowest values (50.8, 51.3) in the 1% and 2%
sspectively. Difference between 100 and 150 Kg N/fed.

mificant . This was true in both seasons . These increases




Results and Disclission

may be dye to the significance increasing in grain yield . Similar
results wete reported by Nofal, (1994) and El-Sheikh, (1998 b) .
Rees et al|(1996) reported that the fertilizer N levels had significant
effect on fotal N uptake . On the other hand , Sisson et al. (1991)
showed thdt N uptake decreased as fertilizer N increased up to 90 Kg
N/fed .

5-3- Phosphorus percentage (%) :

Appljcation of nitrogen levels had no significant effects on p%
in grains in both seasons (Table, 10) . Application of 150 Kg N/fed
gave the Highest phosphorus percentage .While, the check treatment
gave the |lowest value . The increase in P% as a results of N
application were below the level of significance . Similar results
were obtained by Nofal, (1998) who showed that slight increases

were below the level of significance .

5-4- Absolute amount of phosphorus :

The |effect of N fertilizer levels on absolute amount of
phosphorug in grains throughout 1996 and 1997 seasons are
presented fn Table (10) . Application of N levels (50, 100 and 150
Kg N/fed |) significantly increased phosphorus uptake by 36.8 , 72.0
and 73.9 % in 1996 season and by 26.2,51.1 and 58.0 % in 1997
season , respectively . Applying 150 Kg N/fed gave the highest P
uptake , |while the control treatment recorded the lowest one .
However | the difference between 100 and 150 Kg N/fed were not
significant| in both seasons. These increases may be due to the

significande increasing in grain yield .
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5-5- Potassium percentage :

The 1
had no sig

results shgd

Increasing

significancy

by Nofal,
Sheikh, (1

N levels 1n(

5-6-Absoly

The
1996 and
50 .

absolute a

treatment

Seasons, T¢

were not si

100 4
of K in by

esults in Table (10) showed that the increase in N levels
nificance difference in k% in grains in both seasons . The
wed that slight increases in K% was obtained by
N levels, but these increases were below the level of
:  The present results did not agree with those reported
(1994) ; Abdel-Hameed , (1997) ; Badr et al.(1997); El-
998 b) and Nofal, (1998) who found that the increase in

rreased K 9% in maize kemels .

te amount of potassium :

ffect of N fertilizer levels on absolute amount of K in
1997 seasons are presented in Table (10) . Application of
nd 150 Kg N/fed. significantly increased absolute amount
hth seasons . Applying 150 Kg N/fed. gave the highest
mount of K (14.6 , 13.7 Kg/fed.). While the control
gave the lowest values (7.1 , 8.6 Kg/fed.) in the 1* and ud
spectively. Difference between 100 and 150 Kg N/fed.

onificant . This was true in both seasons .

5-7- Total carbohydrate percentage and absolute amount of

carbohydr

The
as absolut
are shown
total carbg

trend was

ate (Kg/fed.) :
effect of N levels on total carbohydrate percentage as well

29
b

amount of carbohydrate/fed. in 1996 and 1997 seasons
in Table (10). Differences among all nitrogen levels on
hydrate % were not significant in both seasons . The same

obtained by Badr et al(1997) who found that the
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differences

sion

among N levels in total carbohydrate percentage in

grains of majize were not significant.

With
application
amount of
45.8 and 4

2“—d season

regard to the absolute amount of carbohydrate /fed , the
of 50,100, and 150 Kg N/fed levels increased absolute

carbohydrate over the unfertilized treatment by 21.5,

2.2% in the 1% season and by 21.0 , 43.8 and 43.7 in the

respectively. Applying 100 Kg N/fed gave the highest

3

absolute amount of carbohydrate in the 1% season . However ,

application
the differen
in both sea

yield/fed .

A-6: Nitrog

Result

apparent nif

150 Kg N/fed gave the highest value in 2™ season , but
ce between 100 and 150 Kg N/fed were not significant

sons. These results may be due to the increase in grain

en use efficiency and apparent nitrogen recovery :
s on the effect of N levels on nitrogen use efficiency and

rogen recovery in grains of maize are presented in

Table (11).
Table (11) { Effect of nitrogen fertilizer levels on nitrogen use
efficiency and apparent nitrogen recovery in grains
of maize in 1996 and 1997 seasons .
Characters Nitrogen use Apparent nitrogen
N- levels(Kg/fed) efficiency recovery
1996 Season
0 - i}
50, 10.52 b 18.94b
100 10.61 b 20.03 b
150 7312 13.77a
1997 Season
0 - -
501 9.62 b 17.38 b
100 9.85b 17.64 b
150 6.82 a 1242 2
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6-1- Nitrogen use efficiency:

Results in Table (11) show the values of N use efficiency as
affected by

showed thj

v N fertilizer levels in 1996 and 1997 seasons . The results
it applying 100 Kg N/fed produced the greatest N use
(10.61, 9.85 Kg) in the 1* and 2" seasons, respectively .
| of 50, 100 and 150 Kg N/fed gave NUE of 10.52,

efficiency

Application

10.61 and
same respa
grains/1 K
and 100 K
great N us
of applying
Similar resy
et al . (19
N rates we
that NUE
Kg N/fed |
between 60

From {
use of {C0 ]
L. E. 0.64
1¥,1998) .

6-2- Nitrog

The |

recorded b;

*Official Prices

¥
D

v
D

hits were obtained by Mahgoub et al . (1991) and Sisson

7.31 Kg grains/l Kg N, respectively in 1996 season. The
ctive N levels gave NUE of 9.62 , 9.85 and 6.82 Kg
N in 1997 season. However, the difference between 50

g N/fed was insignificant . The present results indicate a

e efficiency by applying N levels showing the importance

high N level for producing a high grain yield of maize .

91) who showed that the efficiency of N use decreased as
re increased . On the other hand , Nofal, (1994) showed
was increased by applying N treatment rates of 80 to 130
However, El-Sheikh, (19982) recorded that no difference
and 120 Kg N/fed for NUE .

he economic point of view, it is worth to indicate that the
kg N/fed would be profitable, since the price of 1 kg N is

(according to the Official Prices announced on July,

en recovery (NRC) :
results indicated that the highest recovery percentage was

y applying 100 Kg N/fed (28.3 , 25.6%). However,

declared by the Egyptian Agricultural Credit and Development Bank on the

first of July,B. (1998).
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applying 1
1¢ and 2™
N/fed gav
between 5
Sheikh, (1
increase uf
of 22.55%
N/fed gave
same trend
recovery h

average of

nssion

50 Kg N/fed gave the lowest values (19.6 , 17.5%) in the
seasons, respectively . Application of 50, 100, 150 Kg
> NRC of 26.8 , 25.6 and 17.5% . However, the difference
0 and 100 Kg /fed was insignificant in both seasons . El-
998 b) found that fertilization with N showed progressed
the rate of 120 Kg N/fed which gave the highest increase
for nitrogen recovery in grain . The higher rate of 160 Kg

less increase of 19.17% for N recovery in grain . The
was also reported by Nofal, (1998) who showed that N
as been slightly reduced as the N level increased on the

both seasons .

7- Chemical analysis of the clay soil of the experiment :

The
nitrogen tr
and k pe
organic mg
levels . Th
highest org
had the lo
respectivel)
significancy
showed sli
Applicatior
percentage
gave the

seasons, re|

significance

results in Table (12) showed that the application of
catments had no significant effect on organic matter, N,
rcentages in clay soil at harvest of maize . For example,
itter % increased slightly as a result of these nitrogen
e results showed that adding 150 Kg N/fed produced the
ranic matter (2.12, 2.07 %) while , the control treatment
west values (2.03,2.01 %) %) in the 1* and 2" seasons,
/. However these differences were below the level of
> . Also, nitrogen percentage of the soil of the experiment
oht increase at all nitrogen treatments in both seasons .
1 of 150 Kg N/fed treatment recorded the highest N
in soil (0.230, 0.240 %), However , the check treatment
lowest values (0.228 , 0.230%) %) in the 1% and 2%

spectively. But | these difference were below the level of

The present results may be attributed to the fast
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sion

decompositipn in organic sludge in the soil during summer season .

The same

percentages

Table(12):H

trend was also obtained in phosphorus and potassin

in the soil at harvesting date of maize .

ffect of nitrogen levels on chemical analysis of the

cjay soil of the experiment at maize harvest in 1996
and 1997 season .
Charactgrs Organic N P K
N-levels(Kd/fed) | matter (%) % % %
1996 season
0 2.030a 0.228 a 0.170 a 0.050 a
50 2.070 a 0.229 a 0.175a 0.051 a
100 2110 a 0.230a 0.179 a 0.052 a
150 2.120 a 0.230 a 0.180 a 0.053 a
1997 season
0 2.010a 0.230 a 0.200 a 0.046 a
50 2.050 a 0.230 a 0.202 a 0.051 a
100 2.060 a 0.230 a 0214 a 0.052 a
150 2.070 a 0.240 a 0.225 a 0.052 a
B- Effect of Biogas sludge (BS):
Averages of tasseling and silking dates, growth characters,

grain yield
as affected |

shown in Ta

1- Days to t
The e

maize in 19

, yield components and chemical composition of grains
py Biogas sludge treatments in 1996 and 1997 season are

bles (13,14 ,15,16,17,18and 19) .

asseling and silking :
ffect of Biogas sludge on tasseling and silking dates of
96 and 1997 seasons are shown in Table (13). Results
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showed that

Biogas slud

sludge/fed
days) %) 1n

control treaf

contains av
tasseling ang

et al. (1983

tasseling and silking dates were significantly affected by
be Jevels in both seasons . Application 6f 5 m’ Biogas
ionificantly earlied tasseling and silking dates (1.9 & 4.8

the 1% and 2% seasons, respectively compared with the
ment These results may be due to the Biogas sludge
hilable nutrients and C/N ratio may be suitble for earliest
| silking dates . Similar results were obtained by Ponsica

) and Abdel-Hameed, (1997). On the other hand, Nofal,

(1998) found that FYM did not significantly affected tasseling and

silking datey .

Table(13):E

ffect of Biogas sludge levels on tasseling and silking

dates of maize plant in1996 and 1997 seasons .
Charagters Days from Plating to
Biogas sludge levels 50 % tasseling 50% silking
(m3/fed)
1996 season
0 60.6 b 68.4 b
5 58.7 a 64.0 a
1997 season
0 62.2 b 63.4b
5 574 a 61.6a
2- Growth ¢haracters :
The effect of Biogas sludge on growth characters of maize
plant at 80 days from planting are presented in Table (14) .
2. 1- Plant height :

Data
sludge onn
5 m’ Biogas

the 1% seag

in Table (14) showed a significant effect of Biogas
haize plant height in 1996 and 1997 seasons . Applying
sludge/fed treatment increased plant height by 17.1% in

on and by 13.2 % in the 2™ season over the check
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treatment .

pion

The increases in plant height due to (BS) application

reached the level of significance .

These
maize growl

on soil chars

et al.(1984)| ;

L.\

Shimi et

significantly

2.2 - Ear he

With 1
obtained in
in both seaj
increased e3
season and

increasing ¢

results may be due to the effect of Biogas sludge on
h and contents, some nutritive elements and its effects
cters . The present resulted were reported by Mahmoud
Khalil ,(1992) and Faisal and Shalaby, (1998) . El-

k]

. (1987) found that plant height was enhanced

by Biogas sludge treatments up to 90 Kg effluent N/fed.

ght :

regard to ear height , the same trend of plant height was
both seasbns . Ear height was affected by Biogas sludge
jons (Table,14). Applying 5 m’ B S/fed significantly
r height by 6% over the control treatment in the 1
by 7.1% the 2 season. The effect of Biogas sludge in

ar height is mainly due to the nutritive contents of the

manure parficularly N. Similar results were reported by Faisal and

Shalaby, (1
FYM signifl

2.3- Stem di

998) and Nofal, (1998) who found that application of

cantly increased ear height in 1995 season only.

ameter :

The r¢sults in Table (14) indicated that application of 5 m’

BS/fed sig

treatments &
These incrd

sludge.

nificantly increased stem diameter over the check
)y 22.3% in 1996 season and by 31.4% in 1997 season.

ases may be due to nutritive content of the Biogas




Results and Discusson

2. 4- Number of green and dry leaves per plant :

The rebults in Table (14) indicated that application of 5 m’
BS/fed did hot effect number of green leaves per plant in both
growing seagons . Applying 5 m’ Biogas sludge/fed treatment gave
the highest jumber of green leaves /plant (11.56 & 12.21), while the
unfertilized freatment gave the lowest values (11.48 & 12.19) %) in
the 1% and P seasons, respectively. These increase were below the
level of signfficance . On the other hand, number of dry leaves/plant
significantly| decreased by BS/fed application. This was true in both

sgasons .

2.5 - Ear lepf area and leaf area index :

Data in Table (14) indicated that application of 5m’ BS/fed
significantly, increased ear leaf area over the check treatment by
20.8% in the 1%season and 29% in the 2% season . On the other
hand, applying 5 m® BS/ed significantly increased LAI over the
control treafment by 19% in 1996 season and by 31.6% in the 1997
ceason . These results may be due to nutritive content of the Biogas
sludge partjcularly N. The present results did not agree with those
reported by Khalil, (1992) who fount that leaf area of topmost ear

was not affécted by FYM application in two SUCCESS1Ve S5easons.

2. 6- Fresh|weight of different plant organs :

The éffect of Biogas sludge treatments on the fresh weight of
leaves, stem and ear per plant as well as total fresh weight /plant are
shown in | Table (14). Application of 5 m° BS/fed significantly
ncreased total fresh weight per plant compared with the control

ireatment. | These increases over the control treatment were 39.6% tn
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the 1% seasgn and by 33.7% in the 2% geason . Similar results were

reported by Mahmoud et al. (1984) and EI-Shimi et al. (1987) who

found that| Biogas sludge treatments either stored or fresh

significantly| enhanced the fresh weight of maize plants when

compared tourea fertilizer and FYM as ordinary fertilization .

2. 7- Dry wpight of different plant organs :

The rekults in Table (14) showed that Biogas sludge treatments

had a significant effect on dry weight of leaves, stem and ear per

plant as wdll as total dry weight /plant. Applying 5 m’ BS/fed.

significantly increased total dry weight /plant by 43% in 1996 season

and by 41

1% in 1997 season . Similar results were obtained by

Mahmoud |et al. (1984) ; El- Shimi et al. (1987) ; Abdel-Rahim et

al. (1991)

and Arroug, (1985) who found that significant increases

in dry mattgr content in the maize plants as a result of adding Biogas

sludge treagments as compared with the application of ordinary FYM

and urea.

Generally,

application of organic manure may be increased O.M. %

and available macro-and micro-nutrients in the soil and keeping

themmar

¢adily available form .

3- Grain yjeld components :

Datal for the effect of Biogas sludge on number of ears/plant,

ear length
ear

?

weight a

Table (15)].

ear diameter, number of kemnels/ row, number of rows/

car weight, kemels weight/ear, grain yield/plant, 100-kernel

hd shelling percentage in two Se€asons are shown In
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Results and Discussion

3-1-Number |of ears per plant :

The results in Table (15) indicated that applying Biogas sludge
significantly |increased number of ears per plantin 1996 and 1997
seasons . THese increase over the check treatment were 7% in the 1%

season and p% in the 21 ¢eason . These increase may be due to

Biogas sludge contents of nutrients and its role in improving soil
properties. The present results agree with those reported by Faisal
and Shalably, (1998), who found that FYM at 20 m’/fed increased
ears numbe /plémt. On the other hand, Khalil, (1992) found that

application FYM did not significantly affect this trait.

3- 2- ear length :

Data |in Table (15) showed that Biogas sludge application
significantly increased ear length of maize In both seasons .
Applying 5 m? BS/fed significantly increased ear length over the
check treathent by 6.3% in the 1% season and by 11.9% in the 22
season . These results did not agree with Ponsica et al. (1983);
Khalil, (1992); Abdel-Hameed, (1997) and Nofal, (1998) who

found that FYM application was not influenced ear length of maize.

3-3- ear diameter :

The |results in Table (15) indicated that the application of
Biogas sludge significantly affected ear diameter in both seasons,
Applying b m’ BS/fed gave the highest ear diameter (4.21 & 4.55
cm) while, the unfertilized treatment gave the lowest values (3.89 &
4.19cm) %) in the 12 and 2% seasons, respectively .The results

cleared that the effect of Biogas sludge on yield components of
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maize is lower than the effect of mineral N fertilizer due to slow
release of organic N to an available form. These results agree with
those obtained by Ponsica et al. (1983) ; Khalil, (1992) ; Abdel-
Hameed, (1997) and Nofal, (1998) who found that application of

FYM signifigantly increased ear diameter in one season only.

3-4-Number of kernels per row :
Data in Table (15) indicated a significant effect of Biogas
sludge application on number of kernels/ row. Applying 5m’ BS/fed

significantly| increased number of kernels /row over the control

treatment by 10.1% in 1996 season and by 13.6% in 1997 season.
This increase indicates a positive effect of Biogas sludge on this
trait, but this effect is not comparable to the effect of mineral N. The
present results are in agreement with those obtained by Abdel-
Hameed, (1997) and Faisal and Shalaby, (1998) who found that

animal manure significantly increased number of grains /row,

3- 5- Number of rows/ear :

The dffect of Biogas sludge treatments on number of rows/ear
is shown ih Table (15). Application of sm’ BS/fed significantly
increased number of rows/ear over the control treatment by 3.9% in
1996 season and by 3.6% in 1997 season. This results were obtained
by Abdel-Hameed, (1997) and Faisal and Shalaby, (1998). On the
other han(i, khalil, (1992) and Nofal, (1998) who found that
application: of FYM at 20 and 40 ton/fed had no significant effect on

number of rows/ear in both seasons.
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3- 6- Ear wejght :
The results in Table (15) showed that Biogas sludge
significantly affected ear weight in both scasons. Applying S

BS/fed incréased ear weight over the check treatment by 6.2% in the

12 season and by 6% in 74 ceason. The present results show the

positive effect of Biogas sludge on car weight due to its contents of
nutritive elgments. The present results are mainly due to the positive
effects of drganic manure on the growth characters as well as on ear
size of maize. Similar results were obtained by Abdel-Hameed,
(1997) and Nofal, (1998) who recorded that FYM significantly
affected ear weight in both seasons . On the other hand, Khalil,
(1992) showed that ear weight was not significantly affected by

application of FYM..

3- 7- Kernels weight /ear :

Data in Table (15) showed that kernels weight /ear
significantly increased by the application of Biogas sludge. This was
true in both seasons. Applying sm’® BS/fed increased kernels weight
jear over the unfertilized treatment by 7.8% in 1996 season and by
7.8% in 1997 season . These results may be due to the significant

increase in number of kernels /row and ear weight .

3- 8- Grain yield/plant :

Data on the grain yield /plant of maize as affected by Biogas
sludge treatments in 1996 and 1997 seasons are shown in Table (15).
Application of 5 m’ BS/fed significantly increased grain yield/plant

over the |control treatment by 15% in the 1% season and by 12.5% in
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d
the 2% seaspn .

increasing in

These results may be due to the significance

humber of ears /plant and ear weight .

3.9. 100-Kernel weight :
The results in Table (15) indicated that Biogas sludge affected

100 - Kerng
increased 1

the 1% seasqn and by 3
due to Biog

its contents ¢

These
(1997) and

| weight . Application of 5 m3 BS/fed significantly
00- kernel weight over the check treatment by 3.8 % In
4% in the 2™ season .These results may be
as sludge positively affected grain index of maize due to
£ nutrient elements and its effects on soil characters .

results agfee with those obtained by Abdel-Hameed,
Faisal and Shalaby, (1998) who indicated that FYM

significantly increased 100-kernel weight .

3-10- Shelli

The reg
affected sh
significant]

by 1.6% in

ng percentage :
ults in Table(15) showed that Biogas sludge significantly

elling percentage 1n both seasons . Applying 5 m3 BS/fed

y increased shelling percentage over the check treatment

the 1% season and by 1.7% In the 2%season .

Thest results may be due to Biogas sludge contents of the

different putrient elements .
hdge positively affected growth characters and yield

Biogas sl

componenfs of maize

al. (1983)

The present results are expected since

_Qimilar results were obtained by Ponsica et

and Nofal, (1998) who found that application of animal

manure fgvored production of higher shelling percentage . On the

other hand, Abdel-Hameed, (1997) reported that application of 25

m3 FYM/fed did not significantly affect shelling % in both seasons .
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4- Grain; stn
Results

biological yis

4-1: Grain Y

Result
5 m3/fed)on
Table (16) .
Table (16) :

5 on t

1on

aw and biological yield :
on the effect of Biogas sludge on grain ; straw and

Lids of maize are shown in Table (16) .

ield(Kg/fed) :
he effect of Biogas sludge fertilizer level(zero and
grain yield in 1996 and 1997 seasons are presented in

Effect of Biogas sludge on grain, straw and

biolo$

ical yield of maizé in 1996 and 1997 seasons .

Characters
Biogas sludge

levels(m3/fed)

Biological

yield (kg/fed )
|

Straw yield
(kg/fed )

Grain yield
(kg/ fed )

1996 season

2565 a 3601 a

6166 a

2807 b 4073 b 6880 b

1997 season

2585a 3935 a 6520 a

2833 b 4403 b 7236 b

The

response [0

significantly

results indicated that grain yield of maize showed posttive

increment of Biogas sludge . Adding 5 m3 BS/fed

increased grain yield over the check treatment by 9.4%

‘1 the 1% season and by 9.6% in the 21 season . These results

indicated that the positive effect of Biogas sludge on grain yicld due

to its contents of NPK as well as organic matter as shown in the

chemical

’analysis of the manure(Table,2) .The present results are
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expected since Biogas sludge positively increased plant height, ear
height, stem diameter, number of dry leaves, ear leaf area, leaf area
index, total|fresh and dry weight/plant, number of ears/plant.ear
length, ear diameter, number of kernels/row, number of rows/ear, ear
weight | kefnel weight ear, grain yield/plant, 100-kernel weight and

shelling per¢entage consequently , an increase in maize grain yield 1s

expected  Also, application of 5m3 BS/fed. earlied tasseling and
silking dates . It 1s worth noting that the effect of mineral N 1S more
clear than that of organic N as for as grain yield 1s concerned .
Similar results were also ob{ained by Mahmoud et al. (1984) ; El-
Shimi et al. (1987); El-Koumey, (1993); Mehta et al.(1994) ;
Abdel-Hameed, (1997); Faisal and Shalaby, (1998) and
Nofal,(1998) Who found that adding 40m3/fed. animal manure
significantly increased grain yield of maize . Jokela, (1992) reported

that maize grain yield was increased by soil manuring .

4- 2- Straw yield (kg/fed.) :

Data in Table (16) indicated that the application of Biogas
sludge had a significant effect on straw yield . This was true in both
seasons . Adding 5 m® BS/fed. significantly increased straw yield
over the control treatment by 13.1% in 1996 scason and by 11.9% in
1997 season . Such increase in straw yield as a result of adding 5 m’

BS/fed. may be due to the increase in plant growth of maize plants .

4- 3- Biological yield :
The results in Table (16) showed that the application of Biogas
sludge increased Biological yield in both seasons. Applying 5 m’

BS/fed. significantly increased biological yield over the control
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treatment by 11.6% in the 1# season and by 11% the 224 season.
These results are expected since Biogas sludge enhanced plant
growth, grain yield, yield components and straw yield . The positive
effect of Bipgas manure was mainly due to the soluble components,

growth regulators and trace-elements (Arroug,1985) .

5 . Chemical composition:’

The effect of Biogas sludge(0 , 5 m/fed) on the chemical

composition of maize grains in both seasons are presented

Table (17) -

5-1 - Nitrogen and crude protein percentages :

Results of the effect of Biogas sludge levels on N and crude
protein percentages in grains in 1996 and 1997 seasons are shown in
Table (17) . .

Results indicated that both treatments showed no significant
offect on N and crude protein percentages in both seasons . it was
clear that N and crude protein concentrations in grain as a results of
Biogas sludge application were below the level of significance.
Adding 5 m’ BS/fed gave the highest N percentage(1.82,1.78).
However, the control treatment gave the lowest values(1.81, 1.76%)
in the 1% and 2% seasons, respectively. But, all increases were not
great enough to reach the 5% level of significance.

Similar results were obtained by Abdel-Hameed, (1997) who
found that application of 25m° F YM/fed had no significant effect on
crude protein in grain . dn the other hand , El-Sherbieny et al.
(1988); Reiad et al. (1995) and Nofal, (1998) indicated that FYM

significantly increased N% in kernels in the first season only.
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Results and Discussion

5.2 — Absolute amount of nitrogen :

Data in Table (17) indicated that the increase in Biogas sludge
increased absolute amount of nitrogen in both seasons . Adding Sm’
BS/fed significantly increased absolute amount of N over the check
treatment by 10.0 % in 1996 seasons and by 10.8 % in 1997 season .
These results may be due to the significance increasing of grain yield
of maize. Similar results were obtained by Jokela, (1992) who
reported that maize nitrogen uptake in grain maize was increased by

soil manuring .

5- 3 — Phosphorus percentage :

Application of Biogas sludge levels had no significant effects
on P% in kernels in both seasons Table (17). Adding Sm 3/fed Biogas
sludge treatment gave the hlghest P% (0.27 & 0.31%). However, the
control treatment gave the lowest percentages (0.25 & 0.29%) in the
1% and 2" seasons, respectively. The increases in P% as a results of

Biogas sludge application were below the level of significance.

5.4 — Absolute amount of phosphorus :

The results in Table (17) showed that Biogas sludge increased
absolute amount of P in kernels and this increase reached the level of
significance in both seasons . Applying 5m°> BS/fed significantly
mereased absolute amount of phosphorus over the check treatment
by 18.2% in 1996 season and by 17.3% in 1997 season. These

increase may be due to the significant increasing of grain yield .

_84-




Results and Discussion

5-5 - Potassium percentage :
The results in Table (17) showed that no significant effect was
detected due to applying Biogas manure(5m3/fed) in both seasons .
The results showed increases in kernels due to Biogas sludge

application , but these increases did not reached to level significance.

5- 6 — Absolute amount of potassium:

Data in Table (17) indicated that Biogas sludge application
increased absolute amount of potassium. This was true in both
seasons . Applying 5m° BS/fed significantly increased absolute
amount of K over the control treatment by 12.1% 1n the 1¥ season
and by 12.1% in the 21 geason . The increase in absolute amount of

K may be due to the significance increasing of grain yield .

5.7- Total carbohydrate percentage and absolute amount of
carbohydrate (kg/fed) :

The effect of Biogas sludge levels on total carbohydrate % as
well as absolute amount of carbohydrate /fed in both seasons are
shown in Table (17). Difference between Biogas manure treatments
(zero & Sm’/fed) on total carbohydrate percentage Were not
significant in both seasons . On the other hand, application of 5m’
BS/fed significantly increased absolute amount of carbohydrate /fed
over the control treatment by 10.5% in the 1% season and by 10.7%

in the 2M geagon.

6 - Chemical analysis of the clay soil of the experiment :
The results in Table (18) showed that adding Biogas sludge

had no significant effect on organic matter and NPK contents in clay
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soil at harvest of maize . For example, organic matter increased
slightly as a result of applying sm’ BS/fed . Adding Sm%_ BS/fed
gave the highest organic matter 211 & 2.07%) .However, the check
ireatment recorded the lowest values(2.05 & 2.03%) in both geasons.
But, these difference were below the level of significance. Also, N%
in the soil of the experiment showed slightly increase at 5md BS/fed
treatment . Application of Sm> BS/fed recorded the highest N%
(0230 & 0.232%) while, the check treatment gave the lowast values
(0.229 & 0.280%) In the 1% and 2% seasons, respectively. The
present results may be attributéd to the fast decomposition of Biogas
sludge in the soil during summer S€ason . The same trend was
obtained in P and K percentages in the soil at maize harvest .
However, the differences between two Biogas sludge treatments was
not significantly 1n P and K percentages in the soil. It could be
concluded that applying sm® BS/fed produced the highest values of
plant growth, grain yield, yield components and grain quality of

maize.

Table (18) :Effect of Biogas sludge levels on chemical analysis of
the clay soil of the experiment at harvest of maize in
1996 and 1997 seasons .

Characters Organic N
jogas sludge(m3/fed) | matter (%) % % %

B
0 “3050a | 02294 | 071 | 0051a
[ 21102 | | 018la |
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C-Effect of the interaction between mineral N fertilizer and
Biogas sludge on some growth characters at 80 days from
planting :

The effect of the interaction between mineral N fertilizer and
Biogas sludge treatments on some growth characters, namely stem
diameter, number of green, dry leaves /plant, fresh weight of ear /
plant, dry weight of stem/plant at 80 days from planting of maize
" were not significant in both seasons as well as fresh weight, stem
and total fresh weight /plant, dry weight of leaves and ears /plant at
80 days from planting in the 28 geason were not significantly

affected by mineral N fertilizer x Biogas sludge treatments.

Grain and biological yields /fed and yield components,
namely, number of ears /plant, ear length, ear diameter, number of
rows /ear, kernels weight ear, 100-kernel weight, kernels weight
/plant in both seasons and ear weight in the 1¢ season were not
affected by the interaction between mineral and organic fertilizer
treatments . Chemical composition in grains such as, N, P, K and
total carbohydrate percentages in both seasons and absolute amount
of N, K and absolute amount of carbohydrate in grains in the 1
seasons were not significantly influenced by mineral N levels and
Biogas sludge treatments . Consequently, the data were excluded.
Generally, adding Biogas sludge with higher N levels (100 & 150 kg
/fed) to this soil seemed of great importance for grain production and

to improve the quality of maize grain .
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1-Plant height (cm) :

Results showed that plant height in both seasons Were
significantly affected by N fertilizer and Biogas sludge treatments
(Table,19). Data showed that the unfertilized Biogas treatment
increased plant height with increasing N levels, but the difference
between 50 and 100 kg N/féd in 1996 season only was not
significant. Adding 5 m> B S /fed significantly increased plant
height with increasing N level up 10 150 kg N /fed. However, the
difference between 100 and 150 kg N/fed. was insignificant. This
was true m both seasons . Adding 150 kg N + sm’ B S/fed
treatment had the tallest plant height (293.0 ,260.3 cm) . Whereas,
the shortest plant height were (203.3, 1970 cm) of maize plants with
no fertilizer treatment. Qimilar results were also reported by

Mahmoud et al.(1982)and Nofal ,(1998).

2-Ear height (ecm) :

From data presented in Table (19) its evident that ear height
was significantly increased by the interaction between mineral N
fertilizer and Biogas sludge levels in both seasons . The highest
mean values were obtained by adding 100 or 150 kg N+5m’ BS /fed
reatments . On the other hand, the lowest values of ear length were
recorded in both seasons with no mineral or organic fertilizers
application .
3-Ear leaf area (cm) :
Data reported in Table (19) indicated that ear leaf area was

significantly affected by increasing N and BS levels in both seasons.
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Table (19) : Interaction effect of N mineral lev

sludge on some gr
and 1997

Characters

Plant height

(cm)

Ear height
(cm)

Biogas
sludge

m3/fed

oTOWINg

2033
2443

L.S.D. (0.05) =4.17

els and Biogas

50

Season

owth characters of maize in 1996
seasons .

N mineral levels (kg N/fed.)

109
1997

150

141.3
152.8

141.5
152.8

L.S.D. (0.05) = 2.03

i

L.S.D. (0.05) = 5.0

-80.-

L.S.D. (0.05) =17.6

552 6154 | 619
Ear leal area 6317 | 863 | 870.5
(cm”) Lr/L——/
1.S.D. (0.05) = 42.1
37 | 42 | a2
LA 43 5.9 59
LS.D. (0.05) = 0.4
Fresh weight 75.5 1142 | 129.5 | 134.0
of 'e“‘g plant g0 | 1315 | 1727 | 1724
SD. L.SD. (0.05 =2.75
Fresh weight . 1265 | 1762 | 2152 | 2215
"fs“"z‘g; plant 196.4 1843 | 2173 | 292.1 | 293.4
LSD. (0.05) = N.§ LSD. (0.05) = 4.3
Total fresh 0 7840 1 410.0 | 504.0 2978 | 427 | 5178 | 5449
we'g';;’)p'a“‘ ] 4306 | 5922 | 691.0 a79 | 553 | 7071 | 71 12
| 1.SD. (0.05 = N.S L.S.D. (1.05) = 9.68
Dryweightofl 0 | 21.7 | 356 427 | 428 | 481 | 48l
‘C“Visj;"a“‘ s 285 | 433 319 | 460 | 593 | 605
~ T LSD.(003)= LS.D. (0.05) = 2.4
Dry weightof | 0 405 | 559 55 1 579 | N2 | 734
stem / {’g‘;‘“‘ . 612 | 912 633 | 933 | 109.5 | 1098
L L.SD. (0.05) = LS.D. (0.05 =25
Dry weight of | 0 324 | 43.8 362 | 482 | 613 | 616
ears /plant
515 | 643 s17 | 638 | 890 | 903
(8 5 L ] 0
LSD. (0.05) = L1 L.S.D. (0.05) = 2.7
Total dry 0 oac | 1353 | 1680 | 1788 | 1029 | 1485 | 180.6 | 183.1
“’“'g"(‘ggl’"‘“‘ : 412 | 1om8 | 2401 | 243.4 | 1469 | 203.1 | 2579 | 2606
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Results showed that the unfertilized BS treatment increased
car leaf area with increasing N levels up to 150 kg N/fed. level .
However, the difference between 100 and 150 kg N/fed. was not
significant. With adding sm’ BS/fed. on maize plants, application of
100 or 150 kg N/fed.. level showed significant Increases . This
results was true in both seasons. The highest ear leaf area values
(827 , 871 cm?) were obtained by adding 150 kg N + Sm’ BS/fed..
treatment and the lowest values (484 cm?) was obtained with no
fertilizer application, in the 1% and 2% seasons, respectively . Similar
results were also reported by‘ Mahmoud et al.(1982)and Nofal,
(1998).

3-Leaf area index(L.A.L):

Results in Table(19) indicated that L.A.L. was significantly
increased by increasing mineral N x BS levels n both seasons .
Application of 100 or 150 kg N+ 5m® BS/fed. treatment produced
the highest values of L. A_ . On the other hand, the unfertilized
treatment recorded the lowest values of L.A_l. . This result was true

in both seasons .

4- Fresh weight of different plant organs (g):

There was a significant ‘nteractions between mineral N and BS
factors on some fresh weight of different plant organs. Adding 100
or 150 kg N + sm’ BS/fed.. treatment recorded the highest tresh
weight of leaves /plant in both seasons, stem and total fresh weight
/plant in the 28 caason only. On the other hand, the unfertilized
treatment recorded the lowest fresh weight of different plant organs

in both seasons .
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6-Dry weight of different plant organs (g) :

Data in Table (19) revealed that dry weight of stem and total
plant in both seasons and dry weight of leaves and ear /plant in the
224 geason only were significantly affected by adding 100 or 150 +
sm® BS/fed. treatment . Whereas, the unfertilized treatment recorded
the lowest dry weight values in both seasons . Similar results were

also reported by Mahmoud et al. (1982).

2-Grain yield and yield components :
1-Number of kernels /row :

Data summarized in Table (20) indicated that mineral N x BS
fertilization significantly affected number of kernels /row in both
seasons . Number of kernels /row reached its highest values by using
100 or 150 kg N + sm’ BS/fed. treatment . Whereas, the lowest

values were obtained with the control treatment in both seasons .

2-Ear weight (g) :

Results for ear weight as affected by the interaction between
mineral N x BS levels in 1997 season only are shown in Table (20) .
Results showed that zero BS level increased ear weight by
increasing N rate up 10 150 kg N/fed.. However, the difference
between 100 and 150 kg N/fed. was not significant. With adding
sm® BS/fed., response to N application was more clear than that at
the zero BS level. The highest ear weight was obtained at 100 or 150
ke N + Sm’ BS/fed. treatment. On the other hand, the unfertilized

treatment recorded the lowest values of ear weight in both seasons .
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Table (20): Interaction effect of mineral N levels and Biogas

sludge on yield and yield component of maize in
1996 and 1997 growing seasons .

Mineral N levels (kg N/fed.)
0 100 | 150
Season 1997

Characters

33.8 35.6 40.1
343 40.9 45.0

No. of kernels/
row

Ear weight

05) =2.7

Shelling 85.4 85.7
percentage 862 | 865
05)=0.7
Grain yield 2518 2863 2929
. (kg/fed) 2614

3281 3290

7630
8950

L.S.D. (0.05) = 1050

Biological yield
(kg/fed)

L

.S.D. (0.05) = 930

3-Shelling % :

Results in Table (20) showed that the shelling % was significantly
affected by the interaction between mineral N x B S levels. Results
showed that at sm’® BS/fed level, significant effect of N application
on shelling % was detected in both seasons . The highest shelling %
was obtained at 100 or 150 kg N + sm’B S /fed level and the
lowest one was obtained at the control treatment in both seasons .
Similar results were also reported by Nofal, (1998) who found
significant effects of N + FYM on ear weight and shelling % in 1996

season and combined average .
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4-Grain yield (kg/fed) :

Results in Table (20)and Fig. (1) revealed that the combined
effect of mineral N fertilizer and Biogas sludge was significant on
grain yield /fed. in 1996 and 1997 seasons . The highest values was
obtained by 100 or 150 kg N + 5m° BS/fed level and the lowest
grain yield /fed was obtained by the control treatment. This result
was true in both seasons . Similar results were also reported by Sakr

et al.(1992) and Nofal, (1998) .

5- Biological yield (kg /fed ) :

The response of maize plants to organic manure was greatly
affected by N levels in both season . Such response was more
evident as the N fertilizer level increased up to 150 kg Nfed.
However, the difference between 100 and 150 kg N/fed. was
insignificant. The highest biological yield /fed was obtained at 100
or 150 kg N + 5m® BS /fed level, and the lowest biological yield
was recorded by the unfertilized treatment. This result was true in
both seasons . These results shows clearly the important role of
organic manure and mineral N in plant life. Also, they are necessary
for building a good root system, dry matter content and consequently
increasing the absorption capacity. Similar results were also reported
by Sakr et al.(1992) who found that adding N+FYM increased dry
matter and grain yield of maize .
3.Chemical composition in grain :

1- Absolute amount of nitrogen (kg/fed) :
Results summarized in Table (21) showed that mineral N

fertilizer * BS treatments significantly increased absolute amount of
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N in grain in the 21 geason only. The highest mean values was
obtained by using 100 or 150 kg N + Sm’ BS/fed treatment.
Whereas, the control treatment produced the {owest absolute amount
of N . The results are in harmony with those obtained by Mahmoud
et al. (1982) and Arroug, (1985) who recorded highly significant
results of NPK uptake in maize plants which were obtained from 60
kg N/fed + 2% Biogas effluent manure treatment .

Table (21) : Interaction effect of N mineral levels and Biogas

sludge on chemical composition in grain of maize in

1996 and 1997 growing seasons .
Biogas
Characters | sludge

N mineral levels (kg N/fed.)

(m3/fed) “ 00 | 150 50 100 | 150
Season 1996 Season 1997
Absolute 0 356 1 447 | 523 | S532 | 357 243 | s0.7 | 518
amount of N 5 380 | 470 | 603 | 61.0 | 376 463 | 581 | 589
I SD. (0.05)=N.5 LSD. (0.05 =12

Absolute
amount of P

59 7.4 8.5 8.82
6.3 8.1 10.2 10.53

L.S.D. (0.05) = 0.46

1.S.D. (0.05
6.3 11.2 11.8

14.9 g.1 10.8 12.3 13.2
7.8 10.1 16.7 9.0 11.5 14.8 14.5
L.S.D. (0.05) = N.§S 1L.8.D. (0.05) = 0.65
' 0 1564 1917 2084 2216 1577 1989 2282 2299
Absolute
amount of 5 1648 1985 2613 2351 1794 2085 2553 2537

b
carbohydrate L.S.D. (0.05) = NS L.S.D. (0.05) = 1582

Absolute
amount of K

7- Absolute amount of phosphorus (kg/fed) :

Data in Table (21) clearly showed that absolute amount of P in
grain in the both seasons was significant affected by adding
mineral N x B S treatments . The highest absolute amount of P in
grain was obtained by adding 100 or 150 kg N + Sm’ BS/fed.
reatment in the 1¥and 7 caasons, respectiyely. On the other hand,

the unfertilized treatment gave the lowest ghsolute amount of Pin
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grain. These results are in full agreement with those obtained by

Arroug, (1985) on maize plants .

3. Absolute amount of potassium (kg/fed) :

Data recorded in Table (21) indicated that absolute amount of
K in grain in the 1997 season only was significantly affected by the
interaction between mineral N x BS treatments . The highest mean
of absolute amount of K in grain was achieved by using 100 or 150
kg N+5m° BS /fed level and the lowest absolute amount of K was
recorded by the control treatment. . These results are in full

agreement with those findings by Arroug, (1985) on maize plants .

4- Absolute amount of carbohydrates (kg/fed) :

Raising mineral N fertilizer x organic sludge treatments were
‘nereased absolute amount of carbohydrate in grain in the 2% season
only (Table,21) . The highest mean values was obtained by using
100 or 150 kgN + 5m° BS /fed treatment whereas , the lowest value
was recorded with the unfertilized treatment. This was true in both

seasons .
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Part two : Wheat crop :
The residual effect of mineral nitrogen fertilizer and Biogas

sludge on wheat yield grown under different nitrogen levels :

A- Effect of soil application of nitrogen on wheat :

Growth characters, yield components , grain yield, Biological
yield, as well as chemical composition in grain yield in 1996/97 and
1997/98 seasons, are shown in Table (22, 23, 24, 25 and 26).

1- Growth characters :

Results for the effect of nitrogen levels on growth characters
of wheat, namely, plant height, number of tillers/m” , flag leaf area,
number of leaves /stem, dry weight of different plant organs and
total dry weight/plant in 025 m® at 95 days from planting in both
seasons are shown in Table (22) .

1-1- plant height :

Application of 30, 60 and 90 kg N/fed significantly increased
plant height over the check treatment by 4.7,19.9 and 28.9% in
1996/97 season and 9.7,17.1 and 19.3 % in 1997/98 season,
respectively. It was observed that application of 90 kg N/fed
produced the tallest plants. On the other hand the untreated plot
recorded the shortest plants in both seasons. These results may be
due to explained on the basis that nitrogen is essential for building
up protoplasm and amino acids which induce cell division and
increase meristematic activity. These results agree with those
obtained by Morsy, (1993); Zahran and Mosalem, (1993) and
Salwau, (1994) who found that N fertilizer levels significantly
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increased plant height. However, the difference among 30, 45, 60

and 75 kg/fed were not si gnificant.

1-2- Number of tillers /m* :

Data recorde.d in Table (22) clearly indicate that significant
differences among the mean values of number of tillers/m” due to
adding N levels. This was true in both seasons. Differences among
30, 60 and 90 kg N/fed levels were significant. It could be concluded
that the application of N had positive effect on number of tillers/m”
of wheat which indicates the vital role of N in tillering and plant
growth of wheat. Similar results were reported by Abdel-Maaboud,
(1991) and El-Gazzar et al. (1993).

1-3- Flag leaf area (em?) :

Flag leaf area significantly increased by increasing N levels in
both seasons . Inthe 1% season, the increases in flag leaf area due to
adding 30 , 60 and 90 kg N/fed over the control treatment were 15,
74.5 and 33.6% ,respectively . The same N levels significantly
increased flag leaf area by 11.3,24.2 and 31.4% in 1997/98 season,
respectively . However, the difference between 60 and 90 kg N/fed
was not significant in both seasons. It is worthy to mention that
increasing flag leaf area with increasing N application reflected the
important role of N'in building the photosynthetic apparatus . These
results agree with those obtained by Abo-Shataia and Abdel-
Gawad, (1995) and Attalah and El-Karamity, (1997).
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Results and Discussion

1-4- Number of leaves /stem :

Data recorded in Table (22) clearly indicate that significant
differences among the mean values of number of leaves /stem by
adding N levels . Application of 60 or 90 kg N/fed level produced
the highest number of leaves /stem . The unfertilized treatment gave
the lowest ones. This was truein both seasons. The effect of N on
number of leaves /stem is mainly due to the role of N as an essential
nutritive element for plant height . These results agree with those
obtained by El;Salhy, (1991) and Adam, (1992) who found that
adding 80 kg N/fed caused a significant increase in nunber of

blades/plant.
1-5- Dry weight of different plant organs /0.25 m’ (g).

The effect of N treatments on the dry weight of leaves, s'ems and
all plants/0.25 m? at 95 days from planting are shown in Table (22) .
Tt was observed that, significant increases were observed in leaves,
stems and total plants dry {veights as a result of nitrogen application
in both seasons. Application of 90 kg N/fed recorded the highest dry
weight of plant organs/0.25m? . The control treatment gave the
lowest weights. Differences among 30 , 60 and 90 kg N/fed level
were significant. Similar results were recorded by Adam, (1992)
and Hegab, (1994) who showed that dry weight of plant was
significantly increased by increasing N from 20 to 80 kg N/fed.
It was clearly that plant height, number of tillers/ m’ ,flag leaf area,
number of leaves /stem, dry weight of leaves, stems and total plants

in 0.25 m°at 95 days from planting increased by increasing N levels.
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These results may be due to the role of N fertilizer on improving
vegetative growth by increasing cell division as wall as elongation of
cells (Marschner, 1986) . The encouraging effect of N on the
vegetative growth of wheat plant is clearly illustrated. The results are
also good manifestation of the role of N as an essential element for

all plants in general and cereals in particular.

2- Grain yield and yield components :

Data reported in Table (23, 24) showed that average values of
grain yield components, grain yield, straw yield and biological yield
as well as harvest index of wheat at harvest as affected by N

fertilization treatments in 1996/97 and 1997/98 seasons.

2-1-Number of tillers/ m’:

Application of 30, 60 and 90 kg N/fed levels significantly
increased number of tillers/m” by 10.9, 14.3, and 20.3% in the 1¥
season and by 14.6,26.1 and 36.2% in the 22 season, respectively.
Differences among those N levelsin both seasons were significant.
Application of 90 kg N/fed recorded the highest number of
tillers/m>. While, the control treatment gave the lowest number of
tillers/m> . This was true in both seasons . Similar results were
obtained by Reshdy, and Kassem, (1988) who found that adding
50-75 kg N/fed level increased number of tillers/m”.
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Results and Discussion

2-2- Number of spikes /m” :

Results in Table (23) indicated that N fertilization treatments had
a significant effect on number of spikes /m”. Application 30 , 60 and
90 kg N/fed significantly increased number of spikes /m? compared
with the unfertilized treatment. This was true in both seasons.
Increases in number of spikes / m? due to adding 30, 60 and 90 kg N
/fed over the control treatment were 8.6 , 14.1 and 19.6% in 1996/97
season and 14.7 , 25.4 and 36.9% in 1997/98 season, respectively .
The present results indicates cleary that the increase of N level led to
increase number of tillers/m® and consequently reflected on the
number of spikes/m?.

Similar results were also obtained by Roshdy and Kassem,
(1988) and Abdel-Maaboud, (1991) who showed that number of
spikes/m’ increased by increasing N level from 50 to 75 kg N/fed.
On the other hand, Mostafa, et al. (1997) found that increasing N
level up to 150 kg N/fed significantly reduced number of spikes per
squarc meter in the two growing seasons.

2-3- Spike length :

The effect of nitrogen treatments on the spike length are shown in
Table (23). Applying 30, 60 and 90 kg N/fed significantly increased
spike length compared with the control treatment. This was true in
both seasons. However, the difference between 60 and 90 kg N/fed
was  in significant. This increase in spike length may be attributed to
the fact tﬁat nitrogen fertilizer encourages cell elongation and cell
division. The present results are in agreement with those obtained by
El-Salhy, (1991) ; Adam, (1992) ; Abo-Warda, (1993) ; Morsy
(1993) and Mohamed, (1994) .




Results and Discussion

2-4- Spike weight :

Results showed that the differences among the average values
of spike weight as affected by N fertilizer level in the two
experimental seasons (Table,23). Adding 30, 60 and 90 kg N/fed
significantly increased spikes weight by 14,21.6 and 35.6% in the
1# season and by 122 , 21.0 and 33.2 % in the 2% season,
respectively . Application of 90 kg N/fed gave the highest spike
weight . While, the unfertilized treatment gave the lowest spike
weight. The same trend of results was observed in both seasens. This
result indicate clearly the role of N as a major nutritive clement for
wheat plants growth in this soil. It is known that N is a constituent of
chlorophyll, protoplasm, RNA and DNA. Similar results were
obtained by Abdel-Maaboud, (1991) and Morsy, (1993) .

2-5- Number of grains /spike :

Application of 30 , 60 and 90 kg N/fed produced the highest
values of number of grains/spike compared with the check treatment.
This was true in both seasons. Differences between the three N
levels were insignificant. This increase in number of grains /spike
due to adding N fertilizer may be due to the pollination and
fertilization increases of wheat spikes . Similar results were
obtained by Abo-Warda, (1993) ; Mohamed, (1994) ; Mostafa et
al. (1997) who showed that number of grains per spike had increased
by increasing N level from 30 to 120kg N/fed. On the other hand ,
El-Salhy, (1991) reported that number of grains per spike did not
increase with increasing N level up to 90 kg N/fed .
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2-6- 1000 — grain weight :

Data on the 1000- grain weight of wheat as affected by N
fertilizer levels in 1996/97 and 1997/98 seasons are shown |n Table
(23). Nitrogen fertilizer treatments significantly increased 1000-
kernel weight in both seasons. While, differences among the three
nitrogen levels in the i season as well as between 60 and 90 kg
N/fed levels in the 2% season were insignificant . Application of 60
and 90 kg N/fed significantly increased 1000-grain weight by 9.8
and 12.8% in the 1% season and by 13.9 and 16.2% in the 2% season,
respectively . Application of N showed a similar effect |as those
obtained on the other yield component characteristics, and that
clarify the important role of N in increasing grain plumpness.
Similar results ware obtained by Adam, (1992) and Mostafa, et al.
(1997) who increased that 1000-kernel weight sigpificantly

increased when nitrogen level increased from 30 to 120 kg Ni/fed .

3-Grain,straw and Biological yield/fed as well as harvest index.
3-1 Grain yield (kg/fed) :

Results on the effect of nitrogen fertilizer levels (0, 3¢, 60 and
90 kg N/fed) on grain yield in 1996/97 and 1997/98 seasons are
presented in Table (24) and Fig. (2) . The results showed clearly that
N fertilizer significantly increased grain yield in both| seasons.
Applying 30 , 60 and 90 kg N/fed increased grain yield over the
control treatment by 330 , 642, 825 kg/fed in the 1* seaspn and by
271 , 524 and 686 kg/fed in the 2 season, respectively . These
increases correspond to 16.1,31.4 and 40.3% in 1996/97 sgason and
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by 12.7 , 24.6 and 309% in 1997/98 season, respedtively .
Application of 90 kg N/fed recorded the highest grain yield
compared with the unfertilized treatment . This level (90 Kg N/fed)
was more effective in increasing grain yield in both seasons . The
increase in grain yield dueto application of 90 kg N/fed lgvel may
be attributed to the increases of plant growth , number of tillers/m”
number of spikes/mz, spike weight , number of grains spike (Tables
26 and 27). The present results indicate clearly that nitrogen is one
of the most important components of cytoplasm, nucleic a¢ids, and
chlorophyll. " Therefore, increasing nitrogen levels ipcreased
multiplication of cells which enhances amount of mdtabolites

necessary for building plant organs and ended in high grain yield.

These results are in agreement with those obtained by Shalgby et al.
(1993) ; Mohamed, (1994) and Mostafa et al. (lj97) who
indicated that grain yield increased with the increase of N|fertilizer
levels from 30 to 120 kg N /fed . On the other hand, Salwan ,(1994)
found that adding 75 kg N/fed produced the highest grain yield /fed.
However, no significant difference was noticed between 45 and 75

kg N/fed .

3-2 - Straw yield (kg/fed) :

Results showed that the differences among the average values
of straw yield as affected by N fertilizer levels in both experimental

seasons are recorded in Table(24) and Fig. (2) -
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Table (24) : Effect of nitrogen fertilizer levels on grain, straw
and biological yield and harvest index of wheat in
1996/97 and 1997/98 seasons .

Characters Grain yield | Straw yield | Biological ; Harvest
yield index
N-levels (kg/fed..) | (Kg/fed.) (Kg/ffed.) (Kgffed.) (%)
1996/97 season
0 2045 a 4315 a 6360 a 322 a
30 2375 b 4865 b 7240 b 32.8ab
60 2687 ¢ 5443 ¢ 8130 c 33.1b
90 2870 d 5600 d 8470 d 339b
1997/98 season
0 2129 a 4071 a 6200 a 343 a
30 2400 b 4260 b 6660 b 36.0b
60 2653 ¢ 4537 ¢ 7190 ¢ 36.9 be
90 2815d 4705 d 7520d 374 ¢

Adding 90 kg N/fed. produced the highest straw yield /fed.
when compared with the check treatment. Application of 30, 60 and
90 kg N/fed. significantly increased straw yield/fed. over the control
treatment by 12.7 , 26.1and 29.8% in the 1* season and by 4.6, 11 .4
and 15.6% in the 2™ season, respectively. Nitrogen fertilization
improving vegetative growth by increasing cell division as well as
cells elongation (Marschner, 1986). Similar results were obtained
by Adam, (1992) ; Alcoz et al. (1993) and Mostafa et al. (1997)
who showed that straw yield increased with the increase of fertilizer

levels from 30 to 120 kg N/fed. .

3-3- Biological yield (kg/fed.) .
Application of N rates up to 90 kg N/fed. resulted in a significant increase

in biological yield in both seasons(Table,24)and Fig.(2). Increases in
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Results and Discussion

biological yield over the unfertilized treatment in 1996/97 season
rcached 13.8 . 27.8 and 33.2% at 30, 60 and 90 kg N/fed levels ,
respectively . In 1997/98 season, the respective increases in this trait
were 7.4 , 16:.0and 21.3% . The accumulation of synthesized
metabolites results in a high dry matter accumulation and finally
high biological yield /fed-These results may be attributed to the
increase in plant growth, grain yield and its components as well as
straw yield ( Tables 22 ,23 and 24). Similar results were also
reported by Adam, (1992) ; Mohamed, (1994) and Salwau, (1994).

3-4 — Harvest index :

It was observed that harvest index was affected due to the
increase in N levels as shown in Table (24) and Fig. (2) . The highest
harvest index was obtained at 90 kg N/fed level in both seasons .
Data revealed that the difference between zero and 30 K.g/fed as
well as among 30,60 and 90 kg N/fed were insignificant in the 1#
season. Also, the difference between 60 and 90 kg N/fed in the ond
season was insignificant. The present results agree with reported by
Mostafa et al. (1997) who found that harvest index were
significantly increased by increasing nitrogen fertilizer levels from

30 to 120 kg N/fad.

4 - Chemical composition :
The effect of N fertilization rates (0 , 30, 60 and 90 kg N/fed)
on the chemical composition in grains through the two growing

seasons are presented in Table (25) .
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Results and Discussion

4-1- Nitrogen and crude protein percentages :

Results of the effect of N levels on nitrogen and crude protein
concentrations in grains in 1996/97 and 1997/1998 seasons are
shown in Table (25). In 1996/97 seasons, applying N at a rate of 30,
60 and 90 kg/fed significantly increased N percentage over the
control treatment by 1.1, 2.3 and 3.4 %, respectively . However, the
differences between zero and 30 kg N/fed as well as between 60 and
90 kg N/fed were insignificant . In the 2% season, application of 30,
60 and 90 kg N/fed significantly increased N percentage over the
check treatment by 5.2 , 6.4 and 7.6% ,respectively . While, the
differences among the- three N levels were insignificant. The same
trend was obtained in CP % in grains. Application of 90 kg N/fed
gave the highest protein percentage in grains. While, the check
treatment gave the lowest CP percentage . The increase in N % of
wheat grain by increasing N application levels could be due to the
important role of N in improvement grain quality of wheat . The
present results are in line with those obtained by N levels under
study and agree with those reported by Adam, (1992) ; Abo-
Warda, (1993) and Morsy, (1993).

4-2- Absolute amount of nitrogen (kg/fed) :

The response of nitrogen yield of wheat grain per fed to nitrogen
application in both seasons is presented in Table (25). It was evident
that nitrogen yield /fed was significantly increased by increasing N
level up to 90 kg N/fed . The application of 30, 60 and 90 kg N/fed
increased the amount of nitrogen by 17.3 , 34.4 and 45.0 % in the 1%
season and by 18.6,32.5 and 42.3% in the 28 season, respectively.

This was true in both seasons . This increase in nitrogen yield /fed
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may be due to increase in grain yield /fed. and N percentage in
grains. Similar result was obtained by Abdel-Maaboud, (1991).
4-3- Phosphorus percentage (%) :

Application of nitrogen fertilization levels significantly
increased P% in both seasons (Table,25). A higher N level (90 kg
N/fed.) gave the highest P content (0.266 %, 0.306 % P in grains),
whereas the unfertilized treatment gave the lowest concentration
(0225% & 0221% P in grains). On the other hand, differences
among the three N levels were not significant in 1996/97 season.
These results may due to the fact that N fertilization increased root
growth and the absorption of P from the soil. Similar results were

obtained by Ibrahim,(1988) and El-Salhy ,(1991) .

4-4- Absolute amount of phosphorus (kg/fed.) :

The effect of N fertilization levels (0, 30 , 60 and 20 kg N/fed.)
on the amount of phosphorus in grains through the two scasons are
shown in Table (25). Results indicated that N levels had a significant
effect on the the amount of phosphorus in both seasons. Adding 30,
60 and 90 kg N/fed. significantly increased amount of 2 over the
control treatment by 32.6 ,52.2 and 65.2% in the 1¥ season and by
362, 61.7 and 83% inthe 2™ geason, respectively . Application of
90 kg N/fed. recorded the highest amount of phosphorus . While the
control treatment gave the lowest values . This was true in both
seasons. These results may be due to the increase in grain yield /fed.

and phosphorus percentage in wheat grains.
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48.9% in the 1% season and by 12.5 , 24.2 and 37.8% in the pnd
season. These results may be due to the increase in grain yield /fed .
The same trend was obtained by Badr et al. (1997) working on

maize .
5- Nitrogen use efficiency and apparent N recovery in grain :

5-1 — Nitrogen use efficiency:

Nitrogen use efficiency significantly decreased with increasing
N levels (Table, 26). In 1996/97 season, applying N at 30, 60 and 90
kg/fed gave NUE of 11.0 , 10.7 and 9.2 respectively. In 1997/98
season, the same respective N level recorded NUE 0f 9.0, 8.7 and
7.6 . However, the difference between 30 and 60 kg N/fed level was
not significant. This was true in both seasons. These results gave
with those reported by Sowers et al. (1994) who found that NUE
decreased 26% to 44% relative to the control (zero N applied) when
140 kg N/ha was full. applied .

From the economic point of view, it is worth to indicate that the
use of 90 kg N/fed would be profitable, since the price of 1 kg N is
L. E. 0.64 (according to the Official Prices announced on July*,
1%,1998) .

5-2- Apparent nitrogén recovery (NRC) :

Application of 30,60and 90 Kg N/fed gave NRC of 26.3,23.7
and 20.0 % in 1996/97 season and 11.3,11.1 and 10.3% in 1997/98
season, respectively . However, the difference between 30 and 60

was insignificant in both seasons . Similar results were also reported

*Official Prices declared by the Egyptian Agricultural Credit and Development Bank on the
first of July,B (1998).
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by El-Sheikh, (1998 b) and Nofal, (1998) they working on maize .Jt
could be concluded that under the conditions of this experiment,
application of 90 kg N/fed is recommended for the yield of grain,
straw and biological per fed. However, application of 30 or 60 kg
N/fed recorded the higﬁest values of NUE and N recovery .

Table (26) : Effect of nitrogen fertilizer levels on nitrogen use
efficiency and apparent nitrogen recovery in grain

of wheat in 1996/97 and 1997/98 seasons .

Characters Nitrogen Apparent nitrogen
N-levels (kg/fed ) use efficiency recovery (%)
(NUE) (NRO)
1996/97 season
0 - -
30 11.0b 263D
60 10.7b 23.7b
90 92a 20.0a
1997/98 season
0 - -
30 9.0b 113b
60 8.7b 11.1b
90 76a 10.3a
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B-The residual effect of mineral nitrogen fertilizer :

Results for the residual effect of mineral nitrogen fertilizer on
growth characters, grain yield and yield components as well as
chemical composition of wheat grains in 1996/97 and 1997/98
seasons, are shown in Tables (27, 28, 29 and 30).

1-Growth characters:

Vegetati{fe growth characters of wheat, namely, plant height
number of tillers /m?, flag leaf area, number of leaves /stem and dry
weight of different wheat plant organs and total dry weight /plant in
0.25 m? at 95 days from planting in both seasons were not affected
by the residual effect of mineral N fertilizer are shown in Table
(27). Results indicated that the residual effect of mineral N fertilizer
levels at all treatments showed no significant effect on studied
growth characters in both seasons of experimentation . It was clear
that increases in all growth characters of wheat were obtained as
a result of the residual effect treatments were below the level of
significance. Slight increases in some characters were obtained as

a result of the residual effect treatment (150 kg N/fed) .

2- Grain yield components :
Results on grain yielﬂ components of wheat as affected by the

residual effect of mineral N fertilizer treatments in 1996/97 and
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Results and Discussion

1997/98 seasons are shown in Table (28) . Results showed that
number of tillers /m’, number of spikes /m®, spike length, spike
weight , number of grains /spike and 1000-grain weight of wheat
were not significantly affected by application of mineral N fertilizer
to maize in both seasons of experimentation . However, all growth
characters were favorably affected by the residual effect treatments ,
where insignificant increases were observed as a result of the
residual effect of N fertilizer treatments at the different levels used.
For example, the number of spikes /m? increased slightly as a result
of these residual effect treatments . Increases in number of spike:s/m2
over the control treatment were 0.1, 0.5 and 0.8% in the 1* season
and 0.3 , 0.5and 0.8% in the 2% season, respectively . The residual
offect of 150 kg N/fed treatment gave the highest number of
spike/m? 379.8 in the 1% season and 430.2 in the 2% season,
respectively . While, the control treatment gave the lowest ones
(376.8 spikes/m2 in the 1% season and 426.8 Spike:-}/m2 in the 2™
season). Also, 1000-grain weight of wheat showed slight increases at
all residual effect treatments in both seasons. The residual effect of
150 kg N/fed treatment recorded the highest 1000-grain weight
which were 32.6 g in the 1% season and 42.5 ginthe 2% season.
Whereas, the control treatment gave the lowest 1000-grain weight
(30.8 g inthe 1¥ season and 42.3 g in the 28 season) . This was true
‘1 both seasons . The data indicate that the residual effect of mineral

N fertilizer on maize are not sufficient to give high growth of wheat.
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Results and Discussion

3. Grain , straw and biological yield /fed and harvest index:

Data for the residual effect of mineral N fertilizer levels on
grain, straw and biological yield /fed as well as harvest index in
1996/97 and 1997/98 seasons, are presented in Table (29) .

3-1- Grain yield (kg /fed) :

Generally, it was observed that insignificant increases were
obtained in grain yield /fed as a result of the residual effect of
mineral N fertilizer in both seasons . However, all increases werc not
great enough to reach the 5% level of significance. Such results are
expected since growth characters and yield components of wheat
showed no response the residual effect of N fertilizer treatments in
both seasons. The present results may be mainly due to application
of 150 kg N/fed level recorded the highest values (2504.0 kg in the
1 season and 2549.0 kg in the 2% season) and the check treatment
gave the lowest values (2475.0 kg in the 1% season and 2470.0 kg in
the 2™ season). However, the differences among the four residual
effect treatments were insignificant. Such results are expected since
growth characters and yield components of wheat did not response

to the residual effect of N levels.

3-2- Straw and biological yield /fed and harvest index :

Results in Table (29) show that straw and biological yield of
wheat as well as harvest index were not affected by the residual
effect of mineral N fertilizer treatments in both seasons .

The residual effect of 150 Kg N /fed gave the highest values

and the unfertilized piot had the lowest values. However, the
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Results and Discussion

difference among the residual mineral N treatments were
insignificant . Similar results were also reported by Arroug , (1985).
4 - Chemical composition in grain:

Results on chemical content of grain wheat as affected by the
residual effect of mineral N fertilizer treatments in 1996/97 and
1997/98 seasons, are shown in Table (30) . |

Results showed that N, CP, P and K percentages and their absolute
amounts as well as total carbohydrate percentage in grain and
absolute amount of carbohydrate were not significantly affected by
the residual effect of mineral N fertilizer on wheat in both seasons.

For example, crude protein percentage increased slightly as a
results of N residual effect treatments . Application of 150 K.g N/fed
gave the highest CP percentage which were 10.2 and 10.37% in the
1st and 2nd seasons , respectively. Whereas, the check treatmant gave
the lowest CP% which were 10.03 and 10.10 % in the 1% and 2™
seasons ,respectively . Also, the absolute amount of N showid slight
increases at all residual treatments in both seasons . The residual
effect of 150 Kg N/fed treatment recorded the highest absolute
amount of N which were 44.8 and 46.1 Kg/fed in the 1¥ and the pnd
seasons, respectively .While, the control treatment had the lowest
absolute amount of N which were 43.6 and 44.3 Kg/fed in the 1#
and 2% seasons, respectively , but these results were below the level
of significance. The same trend were also obtained in P, K and total
carbohydrate percentages as well as the total absolute amount of P,
K and carbohydrates. However, the differences among all residual

effect treatments were not significant. Similar result were also
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Results and Discussion

obtained by Afroug, (1985) who found that macro-elements
percentages in barley plants showed no significant differences as a
result of adding the different mineral N fertilizer. However, it was
noticed that all N treatments caused a slight increases in mineral

concentrations .

C-The residual effect of Biogas sludge :

Results for the residual effect of Biogas sludge treatments on
growth characters, grain yield and yield components as well as
chemiéal composition of wheat grains in 1996/97 and 1997/98
seasons, are shown in Tables (31, 32, 33 and 34).

1- Growth characters:

Vegetative growth characters of wheat, namely, plant height
number of tillers /m>, flag leaf area, number of leaves /stem and dry
weight of different plant organs and total dry weight /plant in 0.25
m? at 95 days from planting in both seasons were not affected by the
residual effect of Biogas sludge are shown in Table (3 1) . Results
indicated that the residual effect of Biogas sludge at both treatments
showed no significant effect on all studied growth characters in both
seasons of experimentation . It was clear that increases in all growth
characters of wheat were obtained as a result of the residual effect of
Biogas sludge treatments were below the level of significance. Slight
increases in some characters were obtained as a result of the residual

effect of Biogas sludge freatment (5m’ BS/fed).
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Results and Discussion

2- Grain yield components :

Results on grain yield components of wheat as affectecl by the
residual effect of Biogas sludge treatments in 1996/97 and 1997/98
seasons are shown in Table (32) _Results showed that number of
tillers /m?, number of spikes /m?, spike length, spike weight , number
of grains /spike and 1000-grain weight were not signiﬁcantly
affected by adding Biogas sludge treatments on maize and it there
residual effect on wheat in both seasons of experimentation .
However, all growth characters were favorably affected by the
residual effect of biogas sludge , where insignificant increases were
observed as a result of residual effect of Biogas sludge at both levels
used. For example, the number of spikes /m? increased slightly as a
result of these residual effect treatments . Increases in number of
spikes/m2 over the control treatment were 0.7% in the 1* season and
by 0.6% in the 24 ceason . The residual effect of Biogas sludge
treatment gave the highest numbers (379.6 in the 12 season and
4297 in the 2% season) . While, the control treatment gave the
lowest ones (377.0 in the 18 season and 427.2 inthe 2™ season).
Also, number of grains /spike of wheat showed slight increases at
both residual effect treatments in both seasons. The residual effect
of 5 m> BS/fed treatment recorded the highest number of grains
/spike (25.1 in the 1% season and 26.3 in the 2 season). Whereas,
the control treatment gave the lowest numbers (24.0 in the 1% season
and 25.9 in the 2" season). This was true in both seasons . The
present results may be attributed to the fast decomposition of Biogas
sludge in the soil during the summer season. Also, the amount used

of Biogas sludge (Sm’ /fed) on maize was not enough to show
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Results and Discussion

positive effect on growth characters and yield components of wheat.
The data indicate that the residual effect of FYM (Balady manure)
after maize are not sufficient to give high growth or mineral content
of barley (Arroug, 1985) .

3- Grain , straw and biological yield /fed and harvest index:

Data for the residual effect of Biogas sludge treatments on
grain, straw and biological yield as well as harvest index in 1996/97
and 1997/98 seasons, are presented in Table (33) .

3-1- Grain yield (kg /fed) :

Generally, it was observed that insignificant increases were
obtained in grain yield /fed as a result of the residual effect of Biogas
sludge in both seasons . However, all increases were not great
enough to reach the 5% level of significance. Such results are
expected since growth characters and yield components of wheat
showed no response due to the residual effect of Biogas sludge
treatments in both seasons. Application of 5 m’ Biogas sludge
treatment recorded the highest values of grain yield /fed which were
(2539.8 kg in the 1¥ season and 2545.0 kg in the 28 season) and the
check treatment had the lowest values (2448.8 kg in the 1* season
and 2453.5 kg in the 2% season) . However, the differences between

the two residual effect treatments were insignificant.

3.2- Straw and biological yield /fed and harvest index :
Results in Table (33) show that straw and biological yield of
wheat as well as harvest index were not affected by the residual

effect of Biogas sludge treatments in both seasons .
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Results and Discussion

The residual effect of 5m° BS/fed gave the highest values and
the unfertilized plot had the lowest values . However, the difference
between the residual organic manure treatments were insignificant .
The growth period for Biogas immediate effects on maize and the
following wheat was too long time for exhausting the reserves in the
organic manure . Similar results were also reported by Arroug,

(1985).

4 - Chemical composition in grain:
Results on chemical content of grain wheat as affected by the
residual effect of Biogas sludge treatments in 1996/97 and 1997/98

seasons are shown in Table (34) .

Results showed that N, CP , P K percentages and their total
amounts as well as total carbohydrate percentage in grain and
amount of carbohydrate were not significantly affected by the
residual Biogas sludge of wheat in both seasons .

For example, the nitrogen percentage increased slightly as a
results of both residual effect treatments . Application of 5m’ Biogas
sludge/fed gave the highest N percentage (1.78 %in the 1* season
and 1.81% in the 2% season). Whereas, the check treatment gave the
lowest N% (1.77% in the 1% season and 1.79% in the 2™ season).
Also, the absolute amount of in grain showed slight increases at both
residual treatments in both seasons . The residual effect of 5m’
BS/fed treatment recorded the highest absolute amountof N
which were 45.2 kg
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Results and Discussion

N in the 1% seasonand46.1kgin the 2™ season. While, the control
treatment had the lowest absolute amount of N which were 43.3 kg
N in the 1% season and 43.9 kg in the 2™ season, but these results
were below the level of ignificance. The same trend were also
obtained in P, K and total carbohydrate percentages as well as the
total absolute amounts of P, K and total carbohydrates. However, the
differences between both the residual effect treatments was not
significant. Similar result were also obtained by Arroug, (1985) who
found that macro-elements percentages in barley plants showed no
significant differences as a result of adding the different manurial
treatments. However, it was noticed that both Biogas manure

treatments caused a slight increases in mineral concentrations .

D- Interaction effects :
1-The residual effect of mineral N fertilizer and Biogas sludge of
wheat .

All growth characters of wheat, namely, plant height, number
of tillers/m? , flag leaf area, number of leaves /stem, dry weight of
different plant organs of wheat and total weight /0.25 m” were not
affected by the ‘nteraction between the residual mineral N fertilizer
and Biogas sludge treatments in 1996/97 and 1997/98 seasons .
Also, yield components, namely, number of tillers/m”, number of
spikes/mz, spike length, spike weight, number of grains/spike, 1000-
grain weight, grain, straw and biological yield and harvest index as
well as chemical composition in grains, namely, N, CP, P ,K and

total carbohydrate percentages in grain and their absolute amounts in
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Results and Discussion

grains in both seasons were not affected by the residual mineral N
fertilizer and Biogas sludge treatments on wheat . Consequently, the

data were exclude.

2 Fffect of the interaction between the residual effect of Biogas
siudge and N levels on wheat.

All growth characters ,grain yield components, grain, straw
and biological yield/fed, harvest :ndex and chemical compasition in
grains in both seasons except, K% in grain in the 1% season and total
carbohydrate % in grains in the 71 ceason were not affected by the
residual Biogas sludge and applied N levels on wheat. Consequently,

the data were exclude .

2-1-K % in grain :

Results in Table (35) show that K% in grain was significantly
affected by the interaction between the residual Biogas sludge effect
and applied N levels on wheat in 1996 /97 season. Results showed
that at the residual sm’ BS /fed level, significant effect of N
application on K% in grains of wheat was detected. The highest K%
in grains (0.485%) was obtained at the residual S5m’ BS+90 kg N
/fed level. However, the difference between 60 and 90 kg N/fed
levels as well as between zero and 30 kg N/fed levels were

insignificant.

2.2-Total carbohydrate % in grain :
Results recorded in Table (35) revealed that total carbohydrates
percentage in grain  was significantly affected by the interaction

between the residual Biogas sludge effect and N treatments in 1997
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Results and Discussion

/98 season. The highest total carbohydrates % in grains (79.9%) was
obtained at 90 kg N -+ the residual effect of 5m° BS /fed treatment,
whereas the lowest one was obtained by adding zero N+ the residual

effect of Sm° BS /fed level.

Table (35): Interaction effect of the residual effect of Biogas sludge
and N levels on potassium and total carbohydrates
percentages in grains of wheat in 1996/97 and 1997/98
growing seasans.

Biogas N - levels(Kg N/fed.) ]
Characters Sludge
(/fed.) 0 30 | 60 | 90 0 30 | 60 90
1996/97 season 1997/98 season
K (%) 0 1042910441 [0.417 [0.430 (0.417 {0.414 0.435 [0.456
in grain 5 10412/0.432]0.465}0.485]0.419]0.437)0.440 0.452
L.S.D (0.05) = 0.044 L.S.D (0.05)=NS
Total 0 667 1 686 16921701 17391377 1715 71.4
carbohydrates(%)| S 67.7 | 689 | 71.2 | 72.5 | 71.3 | 71.3 | 73.2 79.9
L.S.D (0.05) =N.S L.S.D (0.05) = 0.309

3- Effect of the interaction between the residual effect of N and
different N levels on wheat :
The interaction between the residual effect of mineral N fertilizer
and different N rates did not affect all studied characters in this
experiment except total carbohydrate percentage in grain. Consequently,

the data were excluded .

3-1- Total carbohydrate % in grain :

Data in Table (36) indicated that the residual mineral N fertilizer
and different N levels significantly affected on total carbohydrate % in
grain of wheat in 1997/98 season . Total carbohydrate % reached its

highest values (79.8%) by the residual mineral N fertilizer and N level
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(150 kg N + zero N/fed), whereas, the lowest value (65.
by the residual N ze

Table (36): Interaction of the residual mine

and N levels on total carbohydrates p

ro + 60 kg N/fed treatment .

of wheat in 1996/97 and 1997/98 seasons.

4% was rzcorded

ral N fertilizer effect

ercentage in grain

L

and different N levels on wheat :

All studied character

interaction between the residual effects

both seasons .
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Biogas N - levels(Kg N/fed.) ]
Characters (il:::eg;) 0 | 30 6(7‘ —;ﬂ 0 3q 60 90
1996/97 season 1997/98 season
0. 67.4 | 66.4 | 69.8 | 69.2 670 ] 687 6541 755
Total 50 66.5 | 67.9 | 69.7 | 71.8 74517311775 | 709
carbohydrates(%)| 100 67.7 | 703 | 70.7 | 69.7 682|716 | 751 | 79.0
150 | 67.4 | 70.4 | 71.0 740 | 79.8 | 76.8 | 72.5 | 77.2
L.S.D (0.05) = N.S. L.S.D (0.05) = 5.6
4- Effect of the interaction between the residuals effect (N x BS)

s of wheat were not affected by the

and N levels on wheat in




