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ABSTRACT

Two field experiments were carried out at Hafeer Shehap El-Deen, Ei
Khashaa Region, Kafr Ei-Sheikh Governorate, during the two seasons of 2010/2011
and 2011/2012 to study the effect of compost (0, 2, 4 and 6 tfed), humic acid (0, 2
and 4 kg/fed) and nitrogen fertilizer rates (40, 60 and 80 kg Nffed} on growth of sugar
beet cv. Gloria. Each rate of compost was performed in separate experiment. Every
experiment of compost rates was carried out in split plot design with four replications.

The main plots were occupied with rates of humic acid. The sub-plots were
devoted with nitrogen fertilizer rates. The obtained resuits could be summarized as
follows:

1. Organic fertilized sugar beet plants with 6 tons compostffed produced the
maximum averages of ali growth characters at the period of 120 and 150 days from
sowing (DF 8) in both seasons. Followed by using of 4 tons compost/fed then 2 tons
compost/fed at 120 and 150 DFS in both growing seasons.

2. Using the highest rate of humic acid (4 hg/fed) was more effective than other
studied humic acid rates in increasing all studied growth characters at 120 and 150
DFS and produced the highest values in both seasons.

3. Fertilizing sugar beet plants with 80 kg N/fed significantly increased all studied
growth and markedly recorded the highest values of these characters in both
seasons.

it can be concluded that organic fertilizing sugar beet using 6 tons

compost/fed beside 4 kg humic acidffed and mineral fertilizing with 80 kg N/fed to
maximizing Hs growth under the environmental conditions of Kafr El-Sheikh
Governorate.

Keywords: Sugar beet, Beta vulgaris L, organic fertilization, compost rates, humic -

acid rates, nitrogen fertilizer rates, growth.

INTRODUCTION

Sugar beet is a specially type of Beta vulgaris L. grown for sugar
production and is considered the second important sugar crop in Egypt and in
many countries all over the world after sugar cane (Sacchurum officinarum
L.). The importance of sugar beet to agriculture is not only confined to sugar
production, but also to its products which are used for alcohol production and
considered as an important source of food for livestock. It, also, has a wide
adaptability to be grown in poor, saline, alkaline and calcareous soils. Thus, it
can be economically grown in the newly reclaimed lands as that at the
Northern parts of Egypt, and makes the soil in good conditions for the benefit
of the following cereal crops. Developing high yielding varieties and its high
demand for agricultural practices and other production input is necessary.
Thereby, using organic fertilization (compost and humic acid) and nitrogen
fertilizer are among factors that enhance sugar beet growth.
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Table 1: Chemical analysis of used compost during 2010/2011 and

2011/2012 seasons.
Properties 2010/2011_season|2011/2012 season)

Weight of 1m” (kg) 830 | 835
Organic matter % 30.00 | 31.70
Organic carbon % 16.92 17.35
C/N ratio 11.80:1 12.90: 1
Moisture % 28.50 28.40
EC(ds/m,1:10 water extract) 5.30 5.00

H(1:10 water suspension) 6.80 6.90
N % , 1.70 1.90 |
P % i 115 1.25
K % 1.30 120- |

The main plots were occupied with rates of Hammr fertilizer as a
source of humic acid (86 % humic acid in powder form + 6 % K;O) as soil
application ie. without humic acid (control treatment), 2 and 4 kg humic
acid/fed.

The sub-plots were devoted at random with nitrogen fertilizer rates
jie. 40, 60 and 80 kg Nffed. Nitrogen in forms of ammonium nitrate (33.5%)
was applied in two equal doses, the first was applied after thinning sugar beet
plants (35 days after sowing) and the second had done before the third
irrigation (60 days after sowing).

Table 2: Mechanical and chemical soil characteristics at the
experimental site during the two growing seasons of
2010/2011 and 2011/2012.

. - First season — Second season
Soil analysis 2010/2011 2011/2012
\A: Mechanical properties:
lay (%) 35.52 36.50
Silt (%) 24.08 24.12
Fine sand (%) 40.40 39.38
exture class Silty clay loam Silty clay loam
B.: Chemical analysis: : E
Eoil reaction pH 7.50 7.60
C (ds/m°) in soil water extraction
i5) o 2530 4.00 3.90
Organic matter (%) ‘ 315690 3188020
N .0 .
Available (ppm) P 16.50 ) 18.50
K 2450 240.0 |
Ca_ 6.82 5.90
Foluble cations meg/L Mg~ 2.25 2.51
Na_ 3.35 ~3.20
COsz_ 4.90 470
Soluble anions meg/L H%?3 ggg ‘3‘(1)2
SO4 4.60 4,55 ]

* Soil and Water Analysis Institute, Agricultural Research Center (ARC).
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Each experimental basic unit (sub-plot) included five ridges, each 60
cm apart and 3.5 m length, resulted an area of 10.5 m? (1/400 fad). The
preceding summer crop was rice (Oryza sativa L.) in both seasons.

Soil samples were taken at random from the experimental field area
at a depth of 0-30 cm from soil surface and prepared for both mechanical and
chemical analysis. The results are presented in Table 2.

The experimental field was well prepared by two ploughing, leveling,
compaction, division and then divided to the experimental units. Calcium
super phosphate (15.5 % P,0s) was applied during soil preparation at the
rate of 150 kgffed. Potassium sulphate (48 % K;0) at the rate of 50 kg/fed
was applied before the third irrigation.

Sugar beet balls were hand sown 3-5 balls/hill using dry sowing
method on one side of the ridge in hills 20 cm apart at the 1st and 10th of
October in first and second seasons, respectively. The plots were irrigated
immediately after sowing directly. Plants were thinned at the age of 35 days
from planting to obtain one plant/hill (35000 plants/fad). Plants were kept free
from weeds, which were manually controlled by hand hoeing at two times.
Other cultural practices for growing sugar beet were performed as
recommendations of Ministry of Agriculture and Land Reclamation were
followed, except the factors under study .

STUDIED CHARACTERS

Two samples were taken during the growth periods i.e. 120 and 150
days from sowing (DFS), five guarded plants were chosen at random from
outer ridges of each sub-plot. Each sample was separated into foliages and
roots, then the roots and foliages were cut to small pieces. The following
growth attributes was determined:
1.Root fresh weight (g).
2.Root dry weight (g).
3.Foliage fresh weight (g).
4.Foliage dry weight (g).

To determine root and foliage dry weights, all plant fractions were air-
dried, then oven dried at 70 °C till constant weight obtained.
5.Root tength (cm).
6.Root diameter (cm).
7.Leaf area index (LAl): Leaf area measurement determined by the disk

method using 10 disks of 1.0 cm diameter according to Watson (1958) and
then the following equation was used.

Leaf area per plant (cm?)

LAl

Plant ground area (cm?)
8.Crop growth rate (CGR) in g/day: Determined according to Radford's
(1967), where: W; and W, refer to dry weight of plant at sampling time T,
(120 DAS) and T, (150 DAS), respectively .
Wo-W,
CGR =
LESLE
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9.Relative growth rate (RGR) in g/g/day: Determined according to Watson
(1958).
loge W, - loge W,
RGR =

T2- Ty
10. Net assimilation rate (NAR) in g/cm2/day: Determined according to
Radford's (1967), where: W,, A, and W,, A,, respectively refer to dry
weight and leaf area of plant at sampling time T, and T,, respectively .
(W2 - W1) (IOge A - I°ge A1)
NAR =

(Tz2-T1) (Az - a1)

All obtained data were statistically analyzed according to the
technique of analysis of variance (ANOVA) for the split — plot design to each
experiment (compost rates), then combined analysis was done between
compost rates experiments as published by Gomez and Gomez (1984) by
using “MSTAT-C " computer software package. Least Significant Difference
(LSD) method was used to test the differences between treatment means at 5
% level of probability as described by Snedcor and Cochran (1980).

RESULTS AND DISCUSSION

1- Compost rates effect:

The statistical analysis of obtained results showed that all growth
characters which estimated at 120 and 150 days after sowing i.e. root fresh
and dry weights (Table 3), foliage fresh and dry weights (Table 4), root length
and diameter (Table 5), leaf area index [LAI] (Table 6), crop growth rate
[CGRY, relative growth rate [RGR] and net assimilation rate [NAR] (Table 7)
exhibited significant effect due to compost rates in both samples and
seasons, excluding of root length at 120 days after sowing in the first season.
The maximum averages of all growth characters at the period of 120 and 150
DFS were achieved when organic fertilized sugar beet plants with 6 t
compost/fed in both seasons. Followed by using of 4 tons compost/fed then 2
ton compost/fed at 120 and 150 DFS in both growing seasons of this study.
On the other hand, the lowest values of all growth characters at the period of
120 and 150 DFS were resulted from control treatment (without compost) in
the first and second seasons. The increase in growth characters caused by
using highest rate of compost may be ascribed to that compost is a source
of slow release nutrients, and contains a number of macro and
micronutrients (Hoitink and Changa, 2004), as well as, improve soil organic
matter, nitrogen content, P,Os concentration, exchangeable cations and apart
of Fe (Toderi et al., 1999) consequently enhance establishment and growth of
sugar beet (Walker and Bernal, 2008).

2- Humic acid effect:

Humic acid rates exhibited significant effect on root fresh and dry
weights (Table 3), foliage fresh and dry weights (Table 4), root length and
diameter (Table 5), leaf area index [LAI] (Table 6), crop growth rate [CGR],
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relative growth rate [RGR] and net assimilation rate {NAR] (Table 7) which
estimated at 120 and 150 days from sowing in both seasons, with exception
root iength at 120 DFS in both seasans and at 150 DFS in the second season
as well as root diameter at 150 DFS in the first season and 120 DFS in the
second season. It can be observed that using the highest rate of humic acid
as Hammer commercial fertilizer (4 kg/fed) was more effective than other
studied humic acid rates in increasing all studied growth characters at the
period of 120 and 150 DFS and produced the highest values in both seasons.
Whilst, control treatment (without humic acid) gave the lowest means of all
studied growth characters in both seasons. This increase in growth
characters of sugar beet by increasing humic acid rates may be attributed to
its effect on providing plant and soil with a concentrated dose of essential
nutrients, vitamins and trace elements (Ayuso et al., 1996) which improve
growth and leaf canopy of sugar beet. These findings are in line with those
reported by Sharaf (2012).

Table 3: Averages of root fresh and dry weights (g/plant) at 120 and 150
days from sowing (DFS) as affected by compost, humic acid
and nitrogen fertilizer rates as well as their interactions during
2010/2011 and 2011/2012 seasons.

Characters Root fresh weight Root dry weight
[Treatments ta/plant) /plant)
Seasons 2010/2011 2011/2012 2010/2011 2011/2012
Sampling times
(DFS) 120 | 150 | 120 { 150 | 120 | 150 | 120 | 150

lA: Compost rates:
Without (control) 326.4 | 457.1 | 289.6 | 534.8 | 70.56 |101.52| 67.44 | 124.51
2 tons compost/fed | 344.9 | 474.9 | 322.4 | 553.4 | 75.38 {107.35] 71.93 [134.57
tons compost/fed | 363.1 | 497.5 | 340.3 | 559.4 | 78.74 |115.42( 75.71 [146.47
6 tons compost/fed | 371.8 | 573.5 ] 362.1 | 5699.0 | 82.45 {128.86] 81.29 | 154.62
F' test * , * * * * * *

NLSD at 5% 7.8 7.4 8.4 83 (146 | 174 | 1.74 | 1.80
1B: Humic acid rates:
ithout (control) 307.9 | 471.3 | 302.8 | 489.9 { 67.27 {107.75| 68.14 |127.12

kg humic/fed 360.4 | 497.7 | 327.2 | 572.6 | 79.16 [112.29] 73.33 {140.32
4 kg humic/fed 386.3 | 533.2 | 355.8 | 622.5 | 83.92 [119.82| 80.81 |152.68
F. test * * * * * , * * *
NLSD at 5% 6.3 5.0 52 | 98 1096 | 144 { 138 | 1.70
C: Nitrogen fertilizer rates:

40 kg N/fed 308.4 | 467.4 | 301.1 | 527.1 | 64.96 |103.88| 66.76 |126.25
60 kg Nffed 353.5 | 504.5 | 328.2 | 555.6 | 78.12 {113.66| 74.00 [ 138.98
80 kg N/fed 392.7 1 630.2 | 356.5 | 602.4 | 87.28 [122.32] 81.51 {154.89
F. test * * * * * * * *
INLSD at 5% 7.4 4.6 5.9 7.7 1086 | 112 | 1.36 | 1.47
D: Interactions:

AxB * * NS * * * * *
AxC * > * NS NS * NS NS
B"C NS * * * * * * *
IAxBxC * * * * NS * * *

M
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3- Nitrogen fertilizer rates effect:

From obtained results, nitrogen fertilizer rates significantly affected
root fresh and dry weights (Table 3), foliage fresh and dry weights (Table 4),
root length and diameter (Table 5), leaf area index [LAI} (Table 6), crop
growth rate [CGR], relative growth rate [RGR] and net assimilation rate [NAR]
(Table 7) at 120 and 150 days from sowing in both seasons. It can be easily
consider that raising nitrogen rates markedly accompanied with obvious
increase in all studied characters in both seasons. Application of 80 kg N/fed
significantly resulted in the highest values of all studied characters of sugar
beet in the two growing seasons. In addition, application of 60 kg N/fed
produced the best results after aforementioned rate without significant
differences between them in some characters in both seasons. However, the
lowest values of all studied characters were resulted from application of 40 kg
N/fed in the two seasons. These results are attributed to the role of nitrogen
in increases the vegetative growth through enhancing leaf initiation,
increment chlorophyll concentration in leaves and photosynthesis process,
consequently increase in root length and diameter which led to increase in
root fresh weight/plant. The previous results are in good agreement with
those obtained by lbrahim (2007). Hamada (2009), Attia et al. (2011) and
Sharaf (2012).

Table 4: Averages of foliage fresh and dry weights (g/plant) at 120 and
150 days from sowing (DFS) as affected by compost, humic
acid and nitrogen fertilizer rates as well as their interactions
during 2010/2011 and 2011/2012 seasons.

Characters] Foliage fresh weight Foliage dry weight
reatments /plant {g/plant)
Seasons 2010/2011 201172012 20102011 [ 201172012

Sampling imes (DFSY [ 120 [ 150 | 120 [ 150 120 | 150 [ 120 [ 150
)A: Compost rates: |
\Without (confrol) 3242 ] 393.0 | 361.7 | 383.3 [ 39.9 49.30 | 38,55 | 52.95 |

tons compostifed 3422 | 414.4 | 3826 | 406.2 | 42.5 51.84 | 41.39 | 55.14

tons compostifed 3743 | 427.9 | 410.2 | 4285 [ 451 55.53 | 4461 [ 58.52

tons compost/fed 3052 | 471.7 | 4514 | 6756 [ 5495 [ 6533 [ 49.24 [ 745

i test * - E3 * * * * -
INLSD at 5% 6.4 5.8 5.3 8.5 1.32 1.51 1.14 1.60
\B: Humic acidrates:
Without (control) 3238 [ 3623 [ 3712 [ 3701 [ 41.0 48.14 | 39.06 | 49.30
2 kg humic/fed 350.1 | 440.8 | 404.0 | 455.9 | 45.59 [ 55.79 [ 43.49 [ 60.61
4 kg humic/fed 403.0 [ 4771 | 4292 | 519.1 ] 50.33 | 62.56 | 47.79 | 70.98 |

B teS‘ * w * K2 T * * N 2
INLSD at 5% 6.9 5.7 4.1 8.2 0.93 1.32 0.68 | 1.28
C: Nitrogen fertilizer rates:

0 kg Nifed 3246 | 397.4 [ 385.7 | 420.5 | 4110 | 49.83 [ 39.23 [ 57.29

0 kg Nifed 353.7 | 4325 [ 397.7 | 4492 | 44.97 | 55.73 | 4263 | 59.23
80 kg Nifed 3986 | 4504 | 421.0 [ 4754 [ 50.86 [ 60.94 | 48.48 | 64.3

B test * * * * Ed * * -
INLSD at 5% 1 5.9 4.4 43 6.2 091 | 122 064 | 115
ID: Interactions:
AXB * 3 £3 Tk * * Ed ‘NS
Axf * * w - £] * ] NS
th * * * * £ . * e
Ax‘BxC * w £3 - * * ] T
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Table 5: Averages of root length and diameter (cm) at 120 and 150 days from
sowing (DFS) as affected by compost, humic acid and nitrogen
fertilizer rates as well as their interactions during 2010/2011 and

2011/2012 seasons.
Characte Root length Root diameter

reatments _{cm, {cm)
E Seasons 2010/2011 | 201112012 207012011 | 20112012 |

ampling fimes (DFS) | 120 | 150 | 120 ]| 150 120 | 150 | 120 | 150 |
|A: Compost rates: |
\Without (control) 24.91 26.38 30.25 29.42 6.61 7.22 6.45 7.78 |
2 fons compostifed 26.10 27.85 30.27 30.87 6.92 8.30 6.71 827 |
4 tons compostied 27.41 27.92 30.79 30.98 7.08 8.70 6.72 8.47 |
Wns compost/fed 27 .55 30.21 31.56 31.93 7.18 8.72 6.98 8.75 |
F. test M * NS * * * * T
NLSD at 5% 1.66 0.72 - 1.01 042 0.50 0.31 0.45 |
g: Humic acid rates: |

ithout (control) | 2635 27.38 30.59 3043 6.66 8.09 6.58 7.95

kg humic/fed 26.50 28.30 30.64 30.61 7.03 8.29 6.73 8.27
4 kg humicifed 26.63 2860 30.92 31.36 7.16 8.33 6.83 8.73
F.test NS * NS NS * NS NS *
INLSD at 5% - 0.77 - - 0.33 - - 0.34
C: Nitrogen fertilizer rates.

0 kg Nifed 25.88 27.26 30.12 30.20 6.62 7.94 6.54 8.12

0 kg Nifed 26.28 2777 30.96 30.92 7.00 8.15 6.74 8.32 -
180 kg Nifed 27.31 29.24 31.07 31.28 7.23 8.63 6.87 8.51
F. test - * EJ £ * * * *
NLSD at 5% 1.11 0.67 0.74 0.80 0.25 0.29 0.26 0.27
AxB NS * NS * NS NS NS NS
AxC NS NS NS NS NS NS NS NS
BxC NS ¥ NS * ¥ NS NS NS
AxBxC NS NS NS NS NS NS NS NS

Table 6: Averages of leaf area index (LAl) at 120 and 150 days from sowing
(DFS) as affected by compost, humic acid and nitrogen fertilizer rates
as well as their interactions during 2010/2011 and 2011/2012 seasons.

Characters] LAI
[Treatments
Seasons 2010/2011 T 2011/2012

Sampling times (DFS) 120 ] 150 [} 120 Ji 150

A: Compost rates:

Without (control) 3.06 5.22 3.92 532
tons compostifed 4.19 5.46 4.21 5.55
tons compostied 431 5.72 4.49 5.78
tons compostied 4.34 6.21 4.97 6.08
. test ¥ il *
LSD at 5% 0.07 0.10 0.08 0.05
: Humic acid rates:

\Without (control) 3.82 548 3.98 5.46

2 kg humicfed 4.43 561 4.38 569

4 kg humicffed 472 5.87 4.83 5.90
_test * * * o

INLSD at5% 0.08 0.09 0.07 0.02

IC: Nitrogen fertilizer rates:

40 ki N7€ed 4.09 5.41 417 5.51

go kg N/fed 4.26 563 4.34 5.69
0 kg N/ed 462 5.92 469 5.84
. test * * * ¥

NLSD at 5% 0.06 0.07 0.06 0.03

D: Interactions:

AxB * NS * *

AxC NS~ NS il NS
xC NS NS * NS
xBxC ¥ NS * NS
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Table 7: Averages of crop growth rate (CGR), relative growth rate (RGR)
and net assimilation rate (NAR) as affected by compost, humic
acid and nitrogen fertilizer rates as well as their interactions
during 2010/2011 and 2011/2012 seasons.

Characte CGR RGR NAR
Treatments da iglda /cm’lda
Seasons 2010/2011 | 2011/2012| 2010/2011[2011/2012 | 2010/2011 | 2011/2012
: Compost rates:
Without (control) 1.34 2.38 0.122 0.140 1.34 2.38
2 tons compost/fed 1.37 2.54 0.123 0.145 1.37 2,54
# tons compost/fed 1.57 2.82 0.127 0.148 1.57 2.82
b tons compost/fed 1.89 3.28 0.134 0.154 1.89 3.28
F. test * * ot * * *
NLSD at 5% 0.12 0.13 0.004 0.002 [ 0.42 0.13
B: Humic acid rates:
Without (controf) 1.58 2.30 0.127 0.141 144 [ 230
2 kg humic/fed 1.44 2.80 0.125 0.148 1.58 2.80
4 kg humicifed 1.60 3.16 0.128 0.152 1.60 3.16
F. test . * * - * * -
INLSD at 5% 0.07 0.09 0.002 0.001 0.07 0.09
C: Nitrogen fertilizer rates:
40 kg Nffed 1.50 2.58 0.126 0.145 1.50 2.58
60 kg N/fed 1.54 2.72 0.127 0.146 1.54 2.72
80 kg N/fed 1.58 2.97 0.129 0.149 1.58 2.97
F. test * * * * * *
INLSD at §% 0.04 0.10 0.001 0.002 0.02 0.10
D: Interactions:
&B * * L * * * *
EC * * * NS * * A
@" * * * ] * *
P\"BXC * * NS * * *

4- Interactions effect:

With regard to the interactions among the studied factors, great deals
of them were statistically significant in most cases. Thus, the author will
discuss only some of them dealing with root and foliage fresh weights and
leaf area index.

The interaction among compost, humic acid and nitrogen fertilizer
rates exhibited significant effect on root fresh weight at 120 and 150 days
from sowing in the first and second seasons (Table 8). The highest values of
root fresh weight (461.0 and 657.3 g/plant) and (425.0 and 696.9 g/plant)
were resulted from application of 6 tons compost/fed and 4 kg humic acid/fed
in combination with 80 kg N/fed at 120 and 150 DFS in the first and second
seasons, respectively. Meanwhile, cultivation sugar beet without organic

_fertilization by compost or humic acid and using the lowest rate of nitrogen
(40 kg Nifed) produced the lowest values (216.9 and 415.5 g/plant) and
(227.9 and 444.5 g/plant) of root fresh weight at 120 and 150 DFS in the first
and second seasons, respectively.

Data registered in Table 9 show that foliage fresh weight at 120 and
150 days from sowing in the first and second seasons was significantly
affected by the interaction among compost, humic acid and nitrogen fertilizer
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rates. Using the interaction treatment of 6 tons compost/fed + 4 kg humic
acid/fed + 80 kg N/fed produced the highest averages of foliage fresh weight
(504.8 and 553.9 g/plant) and (512.5 and 660.5 g/plant) at 120 and 150 DFS
in the first and second seasons, respectively. Whereas, lowest values of this
trait (265.2 and 229.1 g/plant) and (325.7 and 245.5 g/plant) was resulted
from control treatment of studied factors (0 tons compost/fed + 0 kg humic
acid/fed + 40 kg N/fed) at 120 and 150 DFS in the first and second seasons,
respectively.

Table 8: Averages of root fresh weight (g/plant) at 120 and 150 days
from sowing (DFS) as affected by the interaction among
compost, humic acid and nitrogen fertilizer rates during
2010/2011 and 2011/2012 seasons.

. . 120 days from sowing | 150 days from sowing
C"r';z:s‘ H“'::t"e:‘“d 40kg | 60ka | 80 kg | 40 kg | 60 kg | 80 kg
Nifed | Nffed | Nifed | Nifed | Nifed | NAed
2010/2011 season
Without  Without 216.9 | 302.1 | 3155 | 4155 | 448.7 | 453.0
(control) 2 kg humic/fed| 290.5 | 340.1 | 370.6 | 418.7 | 466.5 | 478.0
- 4 kg humic/fed| 3158 | 3445 | 389.2 | 461.2 | 477.5 | 494.6
2tons  Without 261.5 | 304.2 | 354.1 | 429.4 | 444.7 | 457.7
compost/fed 2 kg humic/fed| 303.4 | 361.3 | 390.0 | 448.0 | 4946 | 497.0
4 kg humic/fed| 337.0 | 367.8 | 4245 | 493.2 | 498.7 | 510.5
4tons  Without 2771 | 308.9 | 367.5 | 419.1 | 479.7 | 481.2
compost/fed 2 kg humic/fed | 319.5 | 381.0 | 400.8 | 455.3 | 498.1 | 507.0
4 kg humic/fed | 349.7 | 404.7 | 4485 | 531.6 | 534.0 | 571.9
6 tons Without . 300.5 | 3085 | 377.7 | 486.9 | 5235 | 616.4
compostfed 2 kg hum!c/fed 357.9 | 397.3 | 4125 | 4958 | 575.0 | 638.4
4 kg humic/fed | 371.7 | 4213 | 461.0 | 5546 | 613.4 | 657.3
F. test * *
LSD at 5 % 25.6 15.8
2011/2012 season
Without ~ Without 227.9 | 268.9 | 297.8 | 4445 | 4470 | 4595
{control) |2 kg humic/fed | 278.2 | 290.0 | 303.2 | 502.0 | 541.9 | 633.7
4 kg humic/fed | 303.2 | 304.4 | 333.5 | 5446 | 592.3 | 647.9
2 tons Without 256.9 | 297.7 | 3246 | 459.1 | 477.7 | 4929
compostifed 2 kg humic/fed | 280.5 | 333.7 | 353.1 | 526.7 | 572.5 | 600.2
4 kg hurnic/fed | 329.1 | 350.3 | 376.0 | 568.1 | 612.6 | 670.8
4tons  Without 290.2 | 3195 | 347.1 | 4731 | 4777 | 4929
compost/fed {2 kg humic/fed | 299.0 | 333.3 [ 3814 | 5336 | 576.9 | 629.2
4 kg humic/fed | 338.5 | 358.8 | 3949 | 568.1 | 6126 | 670.8
6 tons Without _ 317.2 | 329.4 | 356.9 | 5246 | 5325 | 5975
compost/fed 2 kg humicffed | 323.1 | 366.8 | 384.0 | 540.8 | 576.9 | 636.7
) 4 kg humic/fed | 370.2 | 386.5 | 425.0 | 639.4 | 6463 | 696.9
F. test * *
LSD at5 % 20.6 26.9

715




Badawi, M. A. et al.

Table 9: Averages of foliage fresh weight (g/plant) at 120 and 150 days
from sowing (DFS) as affected by the Interaction among
compost, humic acid and nitrogen fertilizer rates during
2010/2011 and 2011/2012 seasons.

120 days from sowin 150 days from sowin
40 kg 0 kg g 40 kg 60 kg 80 kg
N/fed Nifed Nifed Nifed Nifed N/fed

2010/2011 season
Without ithout 265.2 285.8 3338 229.1 3211 385.8
{control) kg humic/fed 300.9 312.8 3674 408.7 420.5 419.7
i kg humic/fed 328.7 341.0 382.3 440.8 4517 450.6

2 tons ithout 286.0 296.7 354.0 288.2 3784 413.2
compost/fed 2 kg humic/fed 314.8 338.8 381.0 415.3 4328 439.7
kg humicifed 334.7 366.2 407.8 4455 4516 465.0

4 tons ithout 300.4 3415 | 3654 304.2 399.4 41538 |
compost/fed kg humic/fed 336.2 354.1 383.8 435.6 438.6 4449
4 kg humic/fed 386.5 395.9 502.0 446.0 472.4 494 .5
6 tons Without 304.7 346.9 405.2 389.6 403.5 419.6
2 kg humic/fed 339.0 376.8 395.5 468.0 473.3 493.1

Humic acid

Compost rates rates

compostfed By p micled | 398.5 | 488.2 | 504.8 | 498.3 | 546.4 | 5539
F. test > v
LSDat5% 705 152
2011/2012 season
Without fthout 3257 | 3406 | 3630 | 2455 | 317.8 | 345.0

(control) 2 kg humic/fed 347.2 354.3 358.0 3814 397.0 402.4
4 kg humic/fed 369.7 377.3 419.5 440.3 455.4 464.8

2 tons ithout 3529 355.8 372.0 3246 337.8 386.3
compost/fed [2 kg humic/fed 349.5 372.0 406.9 393.5 404.4 411.5
K kg humic/fed 388.6 403.7 4424 |- 4531 466.2 478.0

4 tons ithout 367.9 369.6 3814 3251 340.8 3914
compost/fed P kg humic/fed 394.7 426.1 4376 397.4 425.0 455.5
4 kg humic/fed 435.7 433.8 4451 475.0 491.3 5552
ithout 387.9 4132 | 4244 | 4522 4749 500.4

6 tons -
kg humiclied | 4541 | 458.3 | 4804 [ 5276 | 6213 | 654.0
compostited Bt FimicRed | 4551 | 4675 | 5125 | 6308 | 658.6 | 6605
AT g g
[SDal5% 14.8 75

With connection the effect of the triple interaction on LAl it was
significant at 120 DFS in the two seasons of study (Table 10). The highest
means of LAl (5.46 and 5.80) were resulted from application organic
fertilization as 6 tons compost/fed and 4 kg humic acid/fed in addition mineral
fertilizing with 80 kg N/ffed at 120 DFS in the first and second seasons,
respectively. While, the lowest ones (3.38 and 3.47) were obtained with
control treatment of studied factors (without compost and humic acid and 40
kg N/fed) at 120 DFS in the first and second seasons, respectively.

It was worthy to mentioned that this research aimed to reducing
amount of mineral nitrogen fertilizer that applying in sugar beet fields and
exchange it with organic fertilization with compost and humic acid in order to
minimize pollution rate and maintenance of environment that consider as
national goal. It can be concluded that, application of 4 tons compost/fed + 4
kg humic acid/fed + 60 kg Nffed (saving 20 kg N/fed) that significantly
increased root and foliage fresh weight as well as LAl at both growth samples
as compared with treatment that farmers usually applied (without compost
and humic acid and using maximum rate of nitrogen fertilizer i.e. 80 kg N/fed
or more) in both seasons.
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Table 10: Averages of leaf area index (LAl) at 120 days from sowing
(DFS) as affected by the interaction among compost, humic
acid and nitrogen fertilizer rates during 2010/2011 and
2011/2012 seasons.

. . 1 season 201172012 season
Compost Humic acid
40Kg | 60Kg | B0OKg | 40Kkg | 60 kg |
rates rates Nifed | Nifed | Nifed | Nifed | Nifed | Nifed
Without ithout' 3.38 3.62 3.84 3.47 353 373

(control) kg humiclted | 389 | 416 | 449 | 360 | 378 | 3.98 |
Akg humic/fed | 418 | 4.36 | 460 | 428 | 434 | 455

2 tons hout 342 | 368 | 392 | 370 | 394 | 401
compostifed Zkghumic/ted| 4.16 | 4.17 | 452 | 389 | 424 | 455
kg humicied| 430 | 454 | 496 | 432 | 446 | 4.77

4 tons #hou 361 | 380 | 418 | 401 | 407 | 425 |
compost/fed [ kg humicfed| 4.19 443 | 474 | 424 | 462 466
_— kg humiclfed | 436 | 439 | 509 | 443 | 452 | 566
6 tons_ vout 380 | 420 | 437 | 422 | 432 | 453
kg humicffed | 466 | 455 | 523 | 458 | 470 | 579
compost/fed A kg humiched | 514 | 5.24 | 546 | 598 | 553 | 580
F . {est — - )|

(23]
LSD at5 % 0.20 0.21

lt could be stated that maximizing sugar beet growth could be
achieved by organic by using 6 tons compost/fed in addition 4 kg humic
acidifed and mineral fertilizing with 80 kg N/fed under the environmental
conditions of Kafr El-Sheikh Governorate. It can be aiso recommended that
application of 4 tons compost/fed + 4 kg humic acid/fed + 60 kg N/fed (saving
20 kg N/fed) that significantly increased sugar beet growth as compared with
treatment that farmers usually applied (without compost and humic acid and
using 80 kg N/fed) to reduce environmental poliution.
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