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IV-RESULTS AND DISCUSSION
Fedede dedededede e Fok dede ek e e e et dede e Sevk e de e e e ek

" 1-Soil properties:-

1.1. Effect of preceding summer crops on some physical
and chemical properties of the soil:

The data in Table (3) show that effect of preceding summer
érops on porosity percentage as physical property, and nitrogen,
phosphorus, potassium, organic matter percentage as well as pH
value as chemical properties of the soil: during 1997/98 and
1998/99 seasons.

1. 1. 1 Porosity:

The results indicated that there were differences in porosity
percentage of the soil due to the preceding summer crops in both
seasons. The highest porosity percentage (41.40 and 42.60%) was
recorded after cowpea in the first and the second seasons,
respectively, whereas, the lowest percentage (36.46 and 37.50%)
was after maize. The porosity after sorghum (38.4 and 39.10% was
higher than that after sunfiower (37.40 and 38.80%) which
surpassed that after maize. | N

Generally, the soil porosity could be arranged in descending
order according to preceding -crops as follows; cowpea, sorghum,
sunflower and maize.

It could be concluded that cowpea as a preceding crop
increased the porosity percentage of the soil and that maize,
sorghum and sunflower favourably affected soil porosity as




43

61'8 12°8 0T €681 | OSLT | 0091 | TLIO | #9T°0 | 980°0 | 0800 | 0L9¢ 019t sdoio Jouuuns mEvoOm 3l0jod
0¢'8 £e'sg 6LTT 087 | OPB'1 | 0S8'1 | 91Z0 | 80Z0 | 8600 | 0600 | 088t Oy LE mopgung
SC'8 8T8 b YA 18S'Z L 0S8 | SS8'T | 9€20 | TETO § 0600 | 8800 | Ol 6¢ V'8¢ Es—_w.—om
1Z°8 £T'8 oSy’ €8P T | O6L'T | SO8'T1 | 9610 | Z61°0 | T60'0 | ¥80°0 | OSLE oF'9¢ - ZTBN
LTS 0€'8 L YA 60€Z | sZ81 | 0181 | 82Z0 | ZETO | OTT'O | 9010 | 09TY or' 1y woagoo
TOSes uoseas TOSEDS TOSEIS UOSEIS uosess uoseds UOSEIS TOSEIS uoseas UOSEDS BOSEIS
puoosg | Ismd | puoosg | si | PuOORS | SN | PUOOSS | IS | PUORS | I | PUORE | M8Ad sdoad Smparsag
Hd o, NO IB10L | % M I®0L | % dIBIOL | % NIBIOL | % Ajsodogd

"SUOSEIS 66/8661 PUE §6/L66] SULINP [I0S Y} JO INJEA Ia pue aSvjuadtad (JA°Q) J93em duedlo [g)0) pus

(5p) wmisseyod 2303 “(J) snaoydsoyd €303 ‘(N) uadosyu ()0} ‘Kysoaod wo sdoxd sowmmns 3uipdddad Jo 33857 :(€) 2IqBL




44

compared with before seeding summer crops treatment. The good
effect of cowpea on soil porosity is mainly due to the narrow C/N
ratio of the cowpea root residues, which contributes to quick
decomposition of it by soil microorganisms resulting in an increase

in the soil porosity.

These results are in agreement with those obtained by
Mohamed (1994) who concluded that soil porosity was affected by
preceding crops.

1. 1. 2. Total nitrogen:

Results in Table (3) also, showed that there were
considerable differences in the total N content in the soil which was
determined after harvesting the summer preceding crops in the two
seasons of 1997/98 and 1998/99.

In the first season, the highest nitrogen percentage was
recorded after cowpea.(0.106%) followed by that after sorghum and
sunflower (0.088 and 0.090% respectively), and the lowest value
(0.084%) was after maize.

In the second season, the highest nitrogen percentage was
recorded after cowpea (0.110%) followed by that after sunflower
(0.098%), and maize and sorghum gave the lowest value (0.092
and 0.080% respectively) of N content in the soil.

It could be concluded that total nitrogen content of the soil
was affected by preceding summer crops, and that legume crop
was superior to nonlegumes in increasing nitrogen content of the

soil. Cowpea and sunflower sorghum and maize favourably affected
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N content of the soil in comparison with the check (nitrogen content
in the soil before seeding summer crops treatment).

The good effect of cowpea on nitrogen content of the soil is
mainly due to the low ratio of C/N in the residues of cowpea which
encouraged the decomposition of such residues contributing to the
increase in humus and nitrogen content of the soil.

The effect of maize and sorghum as preceding crops on
nitrogen content of the soil was inferior. This may be due to the
wide ratio of C/N in their residues. The decomposition of these
residues by soil micro-organisms requires additional amounts of
nitrogen which is extracted from the soil. This contributes to the
reduction in N content of the soil after maize and sorghum.

Similar results were obtained by Urano et. al., (1960) Mannan
(1962) Kharabarova (1967), EL-Debaby (1971) EL-Debaby et
al.,(1984), Allam (1988), Mohamed (1994) and, Maareg and Allam
(1999). They reported that legume crops enriched the soil of the
following crop with nitrogen, whereas non legume crops caused a
marked consumption of nitrogen content of the soil. On the other
hand, Bashir (1980) and Meahasen (1990) found that nitrogen
content of the soil was not significantly affected by preceding crops.

1. 1. 3. Total phosphorus:
Phosphorus percentage in tﬁe soil considerably differed
according to preceding summer crops as shown in Table (3).

in the first season, the highest total phosphorus percentage
was recorded after sorghum and cowpea (0.116%), whereas the
lowest value (0.096%) was after maize.
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Similar trend was noticed in the second season where the
total phosphorus percentage was 0.118, 0.114, 0.108 and 0.098%
for sorghum, cowpea, sunflower and maize, respectively.

In general, the total phosphorus content in the soil increased
after harvesting the above summer preceding crops in the two
seasons, in comparison with the check (after seeding summer
crops). The increase in phosphorus content of the soil after
sorghum is in harmony with the resuits obtained by Mohamed
(1994) Maareg and Allam (1 999).

1. 1. 4. Total potassium:

The effect of preceding crops on potassium percentage in the
soil is shown in Table (3). Preceding crops did not affect potassium
content of the soil in both seasons.

Potassium percentage in the soil after the studied preceding
crops was nearly similar with very slight differences. It could be
concluded that there was no pertinence between summer
preceding crops and potassium content of the soil.

These résults are in harmony with those obtained by EL-
Debaby et al, (1984), Allam (1988), Meahasen (1990) and
Mohamed (1994) who reported that potassium content in the soil
was not affected by preceding crops.
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1. 1. 5. Total organic matter:

The results in Table (3) indicated that the organic matter
percentage in the soil was affected by preceding summer crops. in
the first season, the highest value was recorded after sorghum
(2.5681%) followed by that after maize (2.483%), cowpea (2.309%)
and sunflower gave the lowest value (2.286).

Similar trend was obtained in the second season, where the
organic matter percentage was 2.528, 2.460, 2.294, 2.279% for
sorghum, maize, cowpea and sunflower, respectively.

Similar results were obtained by Badr (1971) who found that
presence of sorghum and maize in the rotation increased the soil
organic matter content.

1.1.6. pH yalue ;

Results shown in Table (3) revealed that the summer
preceding crops did not affect pH value of the soil in both seasons .
The pH value‘after' the four summer preceding crops, sorghum,
maize, cowpéa and sunflower was nearly similar with slight
differences.

It could be concluded that the there was no difference
between preceding crops in pH value of the soil.

This result is in harmony with those obtained by Badr (1971),
EL-Debaby (1971), Bashir (1980), Meahasen (1990), Mohamed
(1994) and Maareg and Allam (1999).
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1.2. Effect of preceding summer crops on biological
properties of the soil:

Results shown in Table (4) indicated that the number of
microfiora in the soil was affected by preceding summer crops in
the two seasons of 1997/98 and 1998/99. Maximum number of
microflora was-fobtained after cowpea, whereas, the minimum one
was after suhﬁdwer. 'This was true for the first and second seasons.
Number of microflora in soil increased after harvesting than before
seeding by '26.5, 11.8, 102.9 and 5.9% in the first season.
Whereas, itincreased by 27.0, 21.6, 137.8 and 5.4% in the second
season, for sorghum, maize, cowpéa and sunflower in both
seasons, respectively. It could be concluded that number of
microflora in soil after leguminous crops exceeded that after non-
legumes. These results are in harmony with those obtained by
Manzon (1936) who found that the highest bacterial numbers were
recorded with legumes. Kadry et al,(1961) reported that the
microbial densities of the rhizosphere of the leguminous plants
were generally higher than non-leguminous plants. El-Debaby
(1971) noticed that the number of bacteria in the soil was higher
after legume crops as compared to non- legume ones. Bashir
(1980), Meahasen (1990) and Maareg and Allam (1999) found that
legume crops increased the total microflora in the soil as compared
with cereal crops.
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Table (4); Effect of preceding summer crops on soil microflora

during 1997/98 and 1998/99 seasons.

Number/gm dry weight X 10°
Preceding - )
First increase | Second | Increase

Crops season % season %
Cowpea 69 102.9 88 137.8
Maize 38 11.8 45 216
Sorghum 43 26.5 47 27.0
Sunflower 36 59 39 54
Before seeding summer crops 34 0.0 37 0.0
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2. Growth param_eters of sugar beet:

2.1. Effect of preceding summer crops on some growth
parameters of suqar beet at different growth stages:-

Results in Tables from 5 to 10 show the effect of preceding
summer crops on plant dry weight, leaf area per plant (LA), leaf
area index (LAl), crop growth rate (CGR), net assimilation rate
(NAR) and relative growth rate (RGR) of sugar beet plant.

2. 1. 1. Leaf area per plant (LA):

Concerning leaf area/plant (LA), the effect of preceding
Summer crops on this parameter is shown in Table (5). LA was
significantly affected by preceding crops at ali growth stages. At 100
days after sowing LA/plant was 1993.08, 1757287, 1313.56 and
1794.59 cm? whereas, it was 2802.96, 2404.45 2090.80 and
2726.36 cm? at 121 days after sowing, respectively for cowpea,
maize, sorghum and sunflower. At 142 days after sowing LA/plant
was 3855.69, 3674.55, 2994.41 and 3766.45 cm?2 for the four
mentioned crops. At 163 days after sowing cowpea (5697.01 cm?)
was superior to sunflower (5471.18 cm?) which surpassed sorghum
(4609.78 cm? as a preceding crop of sugar beet. Sugar beet
preceded by maize crop gave the lowest LA/piant (4495.85 cm?). In
general, the highest value of LA/plant was produced from sugar
beet plants grown after cowpea at all the different studied growth
stages, whereas, the lowest one was produced from sugar beet
preceded by sorghum at 100, 121 and 142 days after sowing and
by maize at 163 days age.
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Table (5): Leaf area per plant (cm®) as affected by preceding summer
crops at different growth stages as combined analysis of
1997/98 and 1998/99 seasons.

Days after planting
Preceding Crops
100 121 142 163
Cowpea 1 1993.08 | 2802.96 | 3855.60 | 5697.01
Maize 1757.87 | 240445 | 3674.55 | 4495.85
Sorghum 1313.56 | 2090.80 | 2994.41 | 4609.97
Sunflower 1794.59 | 2726.36 | 3766.45 | 5471.18
L.S.D. 605 19020 | 30860 | 6758 | 850.40

Table (6): Leaf area index as affected by preceding summer crops at
different growth stages as combined analysis of 1997/98
and 1998/99 seasons.

Days after planting
Preceding Crops -

100 121 142 163
Cowpea 1.66 234 3.21 4.75
Maize 1.46 2.00 3.06 3.75
Sorghum ‘ 1.09 1.74 2.50 3.84
Sunflower - 1.50 227 3.14 4.56
L.S.D. gos 014 0.25 0.54 0.70




2. 1. 2. Leaf area index (LAI):

Results of the. effect of preceding crops on leaf area index
(LAY) of sugar beet plant are shown in Table (6). The results
indicated that the preceding crops showed significant effect on this
character at all growth stages. LAl was 1.66, 1.46, 1.09 and 1.50,
respectively, for cowpea, maize, sorghum, and sunflower at 100
days after sowing. These values became 2.34m 2.00m 1.71m and
2.27 at 121 days and 3.21, 3.06, 2.50 and 3.14 at 142 days for the
four mentioned crops, respectively. At 163 days cowpea gave the
highest leaf area index (4.75) followed by sunflower (4.56), then
sorghum (3.84) whereas, maize gave the lowest LAl (3.75). The LAI
of sugar beet plant couid be arranged in a descending order
according to the preceding crops at all growth stages as follows:
cowpea, sunflower, maize and sorghum.

Growing sugar beet after cowpea produced higher LAl value
at 163 days after sowing. On the other hand the lowest LAl value
was produced by sugar beet plants following sorghum at 100 days
of age. Similar results were obtained by Maareg and Allam (1999).

2. 1. 3. Total dry weight of plant:

The effect of preceding crops on total dry weight/plant at all
growing stages is presented in Table (7). The data showed that the
preceding crops had a significant effect on total dry weight/plant at
all growing stages. At 100 days age the dry weight of sugar beet
plant was 44.52, 36.86, 29.57 and 39.48 gm after cowpea, maize,
sorghum and sunflower, respectively. These values were 64.77,
55.69, 46.41 and 61.93 gm at 121 days age and 104.96, 92.17,
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Table (7): Total dry weight of plant (gm) as affected by preceding
summer crops at different growth stages as combined
analysis of 1997/98 and 1998/99 seasons.

Days after planting
Preceding Crops
100 121 142 163
Cowpea 4452 | 6477 | 10496 | 179.12
Maize 3686 | 5569 | 9285 | 156.14
Sorghum | 2057 | 4641 | 8617 | 144.92
Sunflower | 3948 | 6193 | 9865 | 16179
LSD.oos 428 6.14 5.60 10.70

Table (8): Crop growth rate (gm/week) as affected by preceding
summer crops at different growth stages as combined
analysis of 1997/98 and 1998/99 seasons.

Growth periods
Preceding Crops
100-121 121-142 142-163
Cowpea 6.73 13.36 24,74
Maize 6.25 12.35 21.02
Sorghum 5.60 13.25 19.55
Sunflower 7.46 12.22 21.07
L.S.D. gg5 0.60 0.80 3.51
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86.17 and 98.65 gm at 142 days age, respectively for the
mentioned preceding crops.

- At 163 days age dry weight/plant after cowpea surpassed that
after maize, sorghum and sunflower by 22.98, 34.20 and 17.33 gm,
respectively. Cowpea as a preceding crop was better than
sunflower and maize which surpassed sorghum in producing dry
weight in sugar beet plant. The highest value of dry weight was
obtained from sugar beet grown after cowpea at all growth stages.
Whereas the lowest value was produced from plants grown after
sorghum. These results are confirmed with those of Maareg and
Allam (1999).."

2. 1. 4. Crop growth rate (CGR):

The data in Table (8) indicated that preceding crops had a
significant effect on crop growth rate (CGR) at ali growth periods.
Crop growth rate was 6.73, 6.25, 5.60 and 7.46 gm/week for
cowpea, maize, sorghum and sunflower, respectively, throughout
the period from 100- 121 days and 13.16, 12.35, 13.25 and 12.22
gm/week throughout the second period. CGR throughout the last
period was the highest after cowpea. It surpassed maize, sorghum
and sunflower by 3.72, 5.19 and 3.67 gm/week, respectively.

2. 1. 5. Net assimilation rate (NAR):

The resuits in Table (9) indicated that net assimilation rate
(NAR) was significantly affected by preceding crops at all growth
periods. The highest value of NAR was produced from sugar beet
plants preceded by sorghum followed by that grown after maize
then after cowpea and sunflower at the three growth periods. The
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Table (9): Net assimilation rate (mg/cm%week) as affected by
preceding summer crops at different growth stages as
combined analysis of 1997/98 and 1998/99 seasons.

' Growth periods
-Preceding Crops e :
100-121 121-142 142-163
Cowpea 3.07 421 4.86
Maize " 350 | 443 521
Sorghum 3.57 5.14 5.85
Sunflower 3.07 357 4.14
LSD.oos 045 061 0.62

Table (10): Relative growth rate as affected by preceding summer
crops at different growth stages as combined analysis of
1997/98 and 1998/99 seasons.

- Growth periods
Preceding Crops
100-121 121-142 142-163
Cowpea 33.72 26.15 22.51
Maize - 29.14 24.96 22.44
Sorghum 31.27 28.29 23.33
Sunflower 29.00 24.68 22.50
L.SD. g5 2.29 203 N.S
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maximum value of NAR was obtained from growing sugar beet after
sorghum (5.85 mg/cm?/week) at the third growth period (142-163
days) and the lowest value was produced from sugar beet grown
after cowpea and sunflower (3.07 mg/cm?/week) at the first growth
peﬂods.

2. 1. 6. Relative growth Rate (RGR):

the data in Table (10) revealed that preceding crops
significantly affected relative growth rate (RGR) at the first and
second periods, i.e. 100-121 and 121-142 days after sowing,
respectively. While, the results showed that preceding crops did not
significantly affect RGR at 142-163 days growth period. RGR, in
general, decreased with progress of plant age (Table 10).

The highest value of RGR was obtained from growing sugar
beet after cowpea, followed by that grown after sorghum maize and
sunflower without significant differences between these three crops
in the first growth period (100-121 day after sowing) Whereas, in
the second growth period (121-142 days after sowing), the RGR
value after sor'ghum was higher than that after cowpea maize and
sunflower without significant differences between them.

In the third period, (142-163 days after sowing) value of RGR
could be arranged in a descending order according to preceding
crops as follows: sorghum, cowpea, sunflower and maize without
significant differences between them. Similar results were reported
by Maareg and Allam (1999).
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2. 2 2. 2. Effect of mtrogen levels on some growth parameters of
sugar beet at different growth stages

2. 2. 1. Leaf area per plant (LA):

Nitrogen fertilization 'affected leaf area/plant at all growth
stages as shown in Table (11). Leaf area increased to its maximum
value by adding 80 Kg N/ fad at all growth stages. The differences
between 90 Kg N/ fad were signiﬁCant as comparéd with any of the
nitrogen fertilizer level. The increase percentages at 90 Kg N/ fad
were 70.25, 82.60, 53.27 and 41 78% as compared with zero level
of nitrogen at 100, 121, 142 and 163 days after sowing,
respectively. The highest value of leaf area/plant (6698.24 cm?) was
recorded with application of 90 Kg N/ffad at growth stage of 163
days after sowing. This result reflects the important role of nitrogen
in building up the photosynthetic area of plants.

These results confirmed those of Basha (1984) and Sahar
Tawfik (1996) who reported that applying nitrogen up to 90 Kg/fad
increased leaf area/plant of sugar beet.

The results in Table (12) revealed that LAl was significantly
increased as nitrogen level increased up to 90 Kg NAfad. The
increase percentages at 90 Kg nitrogen/ fad were 0.92, 1.68 1.52
and 1.63 as compared with zero level at 100, 121, 142 and 163
days after sowing, respectively. The highest values of LAl was
recorded with application of 90 Kg N/fad at 163 days after sowing.
These results are due to the positive effect of nitrogen on LA as
mentioned before. Similar results were obtained by Kamel et
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Table (11): Leaf area per plant (cm®) as affected by nitrogen levels at
different growth stages as combined analysis of 1997/98
and 1998/99 seasons.

Days after planting
Nitrogen level
100 121 142 163
0 1571.002 | 2432.80 | 3502.17 | 472433
30 1818.25 | 2695.04 ; 3896.71 | 5109.38
60 2416.69 | 3126.81 | 4870.81 | 6326.24
90 267464 | 444230 | 5367.64 | 6698.24
L.SD. ¢ps 255.95 291.48 390.53 367.91

Table (12): Leaf area index as affected by nitrogen levels at different
growth sta?w as combined analysis of 1997/98 and

1998/99 seasons.
Days after planting
Nitrogen level

100 121 142 163

0 1.33 2.04 2.96 3.95

30 1.54 226 3.23 4.27

60 2.01 2.64 4.07 5.27

90 225 3.72 4.48 5.58

L.S.D. gps 0.23 0.24 0.39 0.30
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al.,(1979), Hassanein (1979), Basha (1984), Obead (1988),
Mahmoud et. al.,, (1990) Sahar Tawfik (1996).

2. 2. 3. Total dry weight of plant:

The results in Table (13) indicated that nitrogen fertilization
affected total dry weight at all ”growth stages. The differences in
total dry weight were significant between 60 and 90 Kg N/ fad at all
growth stages, whereas the differences in total dry weight between
zero and 30 Kg N/fad were insignificant at 100 and 121 days after
sowing respectively. The highest value of total dry weight (186.87
gm) was recorded by application of 90 Kg N/fad at growth stage of
163 days after sowing. The increase in total dry weight of sugar
beet plant due to high nitrogen application is attributed to
importance of nitrogen in activying metabolic process, which
contributes to the accumulation of high amounts of metabolites in
plant organs. These results confirmed those of Halvorson and
Hartman (1975), Kamel ef. al,,(1984) Zalat (1986), Obead (1988),
Mahmoud et. al,(1990), Assey et al.,(1992), Sorour et. al.,(19892),
Mirvat Gobarh (1993) and Sahar Tawfik (1996). On the other hand,
Izsaki (1984) reported that dry weight of piant was not affected by
nitrogen level.

2. 2. 4. Crop growth rate (CGR):

The results in Table (14) revealed that crop growth rate
(CGR) was significantly affected by nitrogen fertilization at all
growth periods. In general it could be concluded that CGR was
significantly increased as nitrogen level increased up to 90 Kg N/
fad. The maximum value of CGR was recorded at 90 Kg N/ fad at
the second and third growth periods. Such effect of nitrogen might
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Table (13): Total dry weight of plant (gm) as affected by nitrogen
levels at different growth stages as combined analysis of
1997/98 and 1998/99 seasons.

Days after planting
Nitrogen level |

100 121 142 163
0 2647 | 5100 | 7950 | 120.00
30 3026 | 5208 | 8737 | 151.15
60 3450 | 6075 | 9932 | 174.98
90 40.61 6540 | 10829 | 186.87

L.SD. oos 419 4.61 7.84 118

Table (14): Crop growth rate (gm/week) as affected by nitrogen levels
at different growth stages as combined analysis of
1997/98 and 1998/99 seasons.

Growth periods
Nitrogen level
100-121 121-142 142-163
0 8.19 9.50 13.52
30 7.28 11.76 21.27
60 875 12.86 25.20
90 8.24 14.32 26.19
L.S.D. ggs 0.90 143 0.97
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have been resulted from increasing photosynthetic area which
consequently increased dry weight/plant as mentioned before. .
These results are in harmony with those found by Kamel et.
al,(1984) Obead (1988), Sayed et. al.,(1988), Sorour et. al.,(1992),
Mirvat Gobarh (1993) and Sahar Tawfik (1996).

2. 2. 5. Net assimilation rate (NAR):

Table (15) revealed that net assimilation rate (NAR) was
affected by nitrogen fertilization at all growth periods. NAR
decreased significantly as N level increased up to 60 Kg N/ fad at
the first and second growth periods. However the same trend was
obtained at the third growth period (142-163 days). NAR decreased
by increasiﬁg N level up to 90. Generally, NAR progressively
increased as plant advanced towards maturity and reached its
maximum value at the third growth period. The decrease in NAR
due to increasing nitrogen level was reported by Mahmoud et. al,
(1990). On the other hand, Emara (1990), EL-Shafei (1991) and
Mirvat Gobarh (1993) found that NAR was significantly increased by
increasing nitrogen up to 120 Kg/ fad. While Ramadan (1986)
reported that NAR was increased by increasing nitrogen level up to
60 Kgffad but excess nitrogen over this level decreased it. In
contrary, Sahar Tawfik (1996) found that NAR was significantly
decreased with increasing nitrogen level up to 75 kg/ fad, but
excess nitrogen over this level increased it.

2. 2. 6. Relative arowth rate (RGR)

Relative growth rate (RGR) calculated at the first period (100-
121 day after sowing) showed no significant differences due to
- nitrogen level (Table 16). There were significant differences in RGR
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Table (15): Net assimilation rate (gm/cm*week) as affected by
nitrogen levels at different growth stages as combined
analysis of 1997/98 and 1998/99 seasons.

Growth periods
Nitrogen level
100-121 121-142 142-163
0 3.85 4,57 5.28
30 3.50 4.50 5.26
60 3.29 4.16 5.07
920 3.59 4.42 4.58
L.S.D. 05 0.21 0.24 0.18

Table (16): Relative growth rate as affected by nitrogen levels at
different growth stages as combined analysis of 1997/98
and 1998/99 seasons.

Growth periods
Nitrogen level
100-121 121-142 142-163
0 19.78 24.92 18.45
30 21.32 25.86 24.06
60 25.32 27.47 24 .34
920 25.65 28.85 22.74
L.S.D. g5 N.S. 1.36 1.30
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between nitfogen levels at the second and third periods, i.e. 121-
142 and 142-163 days after sowing, respectively. RGR in the third
period was significantly increased by increasing nitrogen level up to
60 Kg N/fad but excess nitrogen over this level decreased it. Also,
RGR' increased till the second growth period, then decreased at the
last one. It is worth mentioning that RGR progressively increased as
plants advanced towards maturity and reached its maximum value
at 121-142 days after sowing, then decreased at the third stage of
growth, then it decreased due to senescence of older leaves. The
increase in RGR due to increasing nitrogen level was reported by
Ramadan (1986), Obead (1988), Emara (1980), El-Khatib (1991)
and Sahar Tawfik (1996). While, Mahmoud et. al.,(1990) found that
RGR decreased with increasing nitrogen levels. On the other hand,
Sorour et al,(1992) reported that RGR was not significantly
affected by nitrogen levels.

2.3. Effect of interaction between preceding summer crops
and nitrogen level on growth parameters of sugar beet:

The effect of the interaction between preceding crops and
nitrogen levels on leaf area/plant, leaf area index, total dry
weight/piant, crop growth rate, net assimilation rate and relative
growth rate was not statistically significant in the two seasons.
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3. Root characters of sugar beet :

3.1. Effect of preceding summer crops on root characters:

‘The effect of summer preceding crops on root characters, root
length, root diameter and root weight of sugar beet plant is
ilustrated in Table (17).

3. 1. 1. Root length:

It is noticed that length of root was significantly affected by
preceding crops in the first season only, (Table, 17).

The highest value of root length (40.43 and 39.80 cm) was
obtained from growing sugar beet after cowpea in the first and
second seasons respectively, followed by that grown after sunflower
(39.50 and 39.25 cm), maize (38.00 and 38.25 cm) and sorghum
(38.40 and 38.00 cm) without significant differences between these
three crops in the first season.

In the second season, length of root could be arranged in a
descending order according to preceding crops as follows: cowpea,
sunflower, sorghum and maize without significant differences
between them. It could be concluded that cowpea as a preceding
crop favourably affected length of root in sugar beet.

The superiority of cowpea may be due to its deep roots which
penetrates the soil for great depth, in addition to the highest
porosity percentage of the soil recorded after cowpea as shown in
Table (3).
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Results in Table (17) showed that the effect of preceding crop
on root diameter of sugar beet was significant in both seasons.

in the ’ﬂrst season, the maxi'mum value of root diameter
(10.00 cm) was found when growing sugar beet after cowpea.
Whereas, no significant difference in root diameter was recorded
when growing sugar beet after maize or sorghum or sunflower.
Root diameter after these crops was 8.9, 8.7 and 9.0 cm,
respectively.

In the second season, the highest value of root diameter was
obtained from growing sugar beet after cowpea or sunflower (11.25
cm). Whereas the lowest root diameter (10.25 cm) was produced
from growing sugar beet after sorghum. On the other hand there
was no significant difference between maize and sorghum as
preceding crops for sugar beet in root diameter.

It could be concluded that cowpea as a preceding crop was
superior to maize and sorghum conceming root diameter in sugar
beet. |

3. 1. 3. Root weight:

The effect of preceding crops on the root weight is shown in
Table (17). There were no significant differences in the weight of
root due to growing sugar beet after the different crops in both
Seasons as presented in this Table.

The weight of root in sugar beet plant preceded by cowpea,
maize and sunflower was higher than that grown after sorghum.
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Generally, growing sugar beet after cowpea produced the
highest values for root length, root diameter and root weight. These
results agree with those reported by Maareg and Allam (1999) who

found that sugar beet preceded by legumes gave the highest values
for length, diameter and weight of root of sugar beet plant.

3.2._Effect of nitrogen level on root characters of sugar

beet:-
The effect of nitrogen fertilizer levels on root length, root
diameter and root weight is shown in Table (18).

3. 2. 1. Root length:-

Data showed that nitrogen fertilization significantly affected
root fength. This was true in the two seasons (Table, 18).

In the first season, root length was increased with increasing
hitrogen level from zero up to 90 Kg N/fad without significant
difference between 60 and 90 Kg Nffad levels. These increases
were 4.2, 5.0 and 8.0 cm due to 30, 60 and 90 kg N/fad application,
respectively compared with the unfertilized plants. The highest
value of root length (43.00 cm) was obtained from applying 90 Kg
N/fad, whereas the lowest value (35.00 cm) was obtained from the
control treatment (zero N level).

In the second season, similar trend was recorded where the
application of nitrogen at 30, 60 and 90 kg Nffad caused an
increase of 4.9, 5.4 and 6.15 cm in root length, respectively over the
control. The maximum value of root length (42.25 cm), was
produced by applying 90 Kg Nffad . On the other hand, the
minimum one (36.10 cm), was obtained from unfertilized sugar beet
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plant. There were no éignificant differences between 30, 60 and 90
Kg Nffad on length of root. Such effect of nitrogen might be due to
the increase in dry matter accumulated in the piants as a results of
higher LAl and RGR accompanying its application. These resuits
confirmed those obtained by Mahmoud (1979), Hanna et al,
(1988), Sayed et. al, (1988) Emara (1990), Mirvat Gobarh 1993),
Sahar Tawfik (1996) and Ibrahim (1998)

3. 2. 2. Root diameter:-

The resuits in Table (18) revealed that nitrogen levels

exhibited significant effects on root diameter in both seasons.

The results in the two seasons, showed that increasing
nitrogen levels up to 90 Kg N/fad increased root diameter, with no
significant differences between adding 30 Kg N/fad and the control
(zero level ) and between 60 and 90 Kg N/fad. The root diameter of
sugar beet plant significantly increased by 0.2, 1.2and 1.7cmas a
result of increasing nitrogen level from 0 to 30, 60 and 90 kg N/fad,
respectively (Table, 18) in the first season. These increases were
1.0, 2.25 and 2.5 cm in the second season. Such effect of nitrogen
may be due to the increase in dry matter accumulated in the root as
a result of higher LAI, and RGR accompanying its application.

These findings are in agreement with those of Kamel et. al,
(1984), Taha (1985), EL-Shafei (1991), Mirvat Gobarh (1993),
Sahar Tawfik (1996) and Ibrahim (1998).

3. 2. 3. Root weight:-

Data presented in Table (18) indicated that nitrogen levels
had a significant effect on root weight in both seasons. Each
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nitrogen increment was associated with a gradual increase in root
weight.

In the first season, the data showed that adding 30, 60 and 90
Kg N/fad increased the root weight with about 24.16, 37.97 and
103.46%, respectively as compared with zero level, with no
significant difference between 30 and 60 Kg Nffad.

Also, in the second season the increase in nitrogen level from
0 to, 30, 60 and 90Kg /fad caused a remarkable increase in weight
of root . These increases were 239.61,359.60,and 609.53 gm for
the three mentioned levels, respectively compared with the zero
level without significant differences between zero and 30 levels.
Such effect of nitrogen is due to its role in improving sugar beet
growth in terms of LAI, RGR and root dimensions (root length and
root diameter) as discussed before.

Similar results were reported by Mahmoud (1979), Obead
(1988), Kamel et. al,,(1989) Emara (1990) EL-Khatib (1991), Mirvat
Gobarh (1993), Saher Tawfik (1996) and Ibrahim (1998).

3.3. Effect of the interaction between summer preceding
crops and nitrogen levels on root characters:-

The effect of the interaction between préoeding crops and nitrogen
leveis on root characters (root length, root diameter and root
weight) was not significant in both Seasons, consequently the data
were excluded.
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4. Yield:

4.1. Effect of precedinq summer_crops on yields of sugar
beet :-

The data in Table (19) show the effect of preceding crops on
top, root biological and sugar yields of sugar beet during 1997/98
and 1998/99 seasons. '

4. 1. 1. Top yield (tons/fad):

Top vyield of sugar beet was not significantly affected by
preceding crops (Table, 19). This was clearly shown in the first and

second seasons.

In the first season, growing sugar beet after cowpea, maize
and sunflower increases the top yield of sugar beet by 1.22, 0.13
and 0.47 tons/fad, respectively as compared with the yieid after
sorghum.

These increases were 1.44, 0.94 and 0.94 tonsffad in
comparison with the top yield after sorghum in the second season.

It could be concluded that cowpea was superior to maize and
sunflower as preceding crop for sugar beet, and that maize and
sunflower were better than sorghum which was the worst preceding
crop for sugar beet.

Sorghum is considered the poorest preceding crop because
of the wide C/N ratio of its residues. The decomposition of such
residues requires high amounts of nitrogen extracted from the soil

by soil microorganisms.
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The previous results were in agreement with those obtained
by Cootta and Donattell (1990) and Maareg and Allam (1999) who
indicated that sugar beet grown after legumes gave the highest top
yield compared with the yield after maize or sorghum.

4. 1. 2. Root yield {Tons/fad):

Root yield of sugar beet as affected by preceding crops is
illustrated in Table(19). Results revealed that preceding crops
significantly affected the root yield of sugar beet in both seasons.

In the first season, the root yield/fad was 23.00, 15.10, 14.03
and 19.84 tons for sugar beet preceded by cowpea, maize,
sorghum and sunflower, respectively. Sugar beet preceded by
cowpea gave the heaviest root yield (23.00 tons/fad) followed by
that preceded by sunflower (19.84 tons/fad), then maize (15.10
tons/fad). Sorghum was the worst preceding crops for sugar beet in
root yield/fad, (14.03 ton/fad).

In the second season, the root yield (tons/fad) was 24.50,
17.69, 16.56 and 21.06 when growing sugar beet after cowpea,
maize, sorghum and sunflower, respectively. Root yield of sugar
beet fad could be arranged in a descending order according to the
preceding crops as follows: cowpea (24.50)> sunflower (21.06)>
maize (17.69)> sorghum (16.56).

Results indicated that cowpea as a preceding crop was
superior to maize, and sunflower in root yield production in sugar
beet. On the other hand, sorghum was inferior in this respect.
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The superiority of cowpea as a preceding crop for sugar beet
may be due to its deep roots which penetrate the soil for great
depth. In addition, the presence of cowpea in the rotation increased
the organic matter content of the soil as reported by Meahasen
(1990) and Maareg and Allam (1999).

These results confirmed those obtained by Cootta and
Donattell (1990) who indicated that sugar beet root yield after
legumes was higher than that after maize. On the other had,
Maareg and Allam (1999) found that root yield of sugar beet grown
after lequmes surpassed that grown after maize or sorghum.

4. 1. 3. Biological yield (Tons/fad):

Results in Table (19) showed that bioclogical yield of sugar
beet was significantly affected by the preceding crops in both
seasons.

In the first seéson, the highest biological yield/fad was
produced from growing sugar beet after cowpea (29.57 tons/fad)
followed by that after sunflower (25.66 tons/fad) then after maize
(20.58 tons/fad). On the other hand, sugar beet biological yield
preceded by sorghum was the lowest one, (19.38 tons/fad).

Similar trend was recorded in the second season, where the
biological yield of sugar beet grown after cowpea, sunflower, maize,
and sorghum was 20.60, 2575 22.38 and 20.31 tons/ fad,
respectively.
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It could be concluded that cowpea is the best preceding crop

for sugar beet for producing the highest biological yield and that
sunflower and maize were better than sorghum in this respect.

“The superiority of cowpea as a preceding crop for sugar beet
may be due to the increase in top yield, and root yield. This
increase may be due to the pfesence of cowpea in the rotation,
which increased the soil organic matter. NPK content of the soil in
addition to the high number of micro-organisms which contribute to
quick decomposition of the organic matter in the soil, (Maareg and
Allam, 1999). The inferiority of. sorghum as a preceding crop for
sugar beet may be due to the wide C/N ratio of its roots. The
decomposition of ‘such residues by micro-organism requires
longtime and 'high amount of nitrogen taken from the soil.

Maareg and Allam (1999) showed that sugar beet biological
yields were 32.17 and 29.83 tons/fad after cowpea and peanut,
respectively mmpared with 23.87 and 19.06 tons after maize and
sorghum, respectively.

4. 1. 4. Sugar yield (Tons/fad):-

Sugar yield/fad was significantly affected by preceding crops
in 1997/98 and 1998/99 seasons as shown in Table (19).

The resuits indicated that cowpea as a preceding crop for
sugar beet gave the maximum sugar yieldfad (3.96 and 4.28
tonffad) in the first and second seasons respectively. While,
sorghum was the worst preceding crop for sugar beet in sugar yield
(221 and 264 tonsffad) in 1997/98 and 1998/39 seasons,
respectively.
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On the other hand, there were insignificant differences
between maize and sorghum as preceding crops for sugar beet in
the first season, and between maize, sorghum and sunfiower in the
| second season, Sugar beet yield after cowpea surpassed that after
sunflower, maize and sorghum by 0.71, 1.45 and 1.75 in the first
season, respectively. This superiority was 0.82, 1.32 and 1.64
compared with sunflower, maize and sorghum in the second
season. Similar results were also, reported by Cootta and Donattell
(1990), and Maareg and A