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Abstract

Two field trials were conducted at Sakha Agricultural Research
Station (Kafr Ei-Sheikh) Governorate in two successive seasons; 1995/
1996 and 1996/1997 to find out the effect of fertilization and harvest-
ing date on growth traits and chemical constituents of sugar beet plants.
Sugar beet variety viz. Pleno was sown during the first week of October
in both seasons.

The prsented work included 24 treatments which were the combi-
nations between two Farm Yard Manur ¢ FYM “ (with and without FYM
application), three mineral N doses (without application (control) 45 kg
N/fed and 90 kg N/fed) were applied as Urea 46 % N in two equal doses
where the first was added after thinning 45 days from sowing and the
second one was added 21 days later, two application date of Phosphours
fertilizer (with land preparaion (WLP) were applied as calcium super
phosphate at 15 kg/fed (15 % P205).and band in rows at sowing (WS)
and two harvesting dates (After 180 days from sowing and after 210
days from sowing). Data indicated that

* Root fresh weight and dry matter percentage were positively increased
by delaying harvest date up to 210 days from sowing.

* Adding FYM increased the values of root fresh weight/plant in the two
growing seasons and increased dry matter weight percentage in the
first growing seasn only.

* Application of Phosphours fertilizer with land preparation (WLP) statis-
tically increased root fresh weight in the two growing seasons and root
dry weight in the first season only.

™ Prolonged growing period from 180 to 210 days attained an obvious
increase in root yield amounted to 9 and 13.2 %. Increasing N levels up
to 90 kg N/fed gradually and significantly increased yield.

* Traditional application of Phosphours fertilizer with land preparation
produced higher root yield.

* The increment in the values of sucrose % as a result of FYM application
was significant.

" Increasding N fertilizer over 45 kg N/fed declined the values of TSS %
and sucrose %.
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* Delaying harvest from 180 to 210 days with application of FYM at-
tained noticeable increase in juice purity % and sugar yield.

* Both juice purity and sugar yield were significantly and positively in-
creased by increasing the applied doses of N.

* Application of Phosphours with land preparation produced higher values
in respect to juice purity and sugar yield in both growing seasons.

INTRODUCTION

The last two decades of the twentieth century showed a gradual increase in sug-
ar consumption. Sugar beet ranks the second sugar crop not only in Egypt but also all
over the world.The yield and quality of sugar beet are very much influenced by agro-
nomic practices and . There were many factor's affecting sugar beet productivity. Some
of them related to theagriculture practices. Nutritional program has a direct effect on
yield and quality of sugar beet crops. Nitrogen and phosphorus play a significant and di-
rect effect on yield and quality of sugar beet roots.Under the open market conditions
and the increase in the fertilizers prices, in addition to increasing in the pollution as a
result of the continuous use of the artificial fertilizer, it necessary to rationlize both ni-
trogen and phosphorus fertilizer dose. Moreover, FYM are recommended for use. Based
on that fact the conducted work was carried out to ration the quantity applied of nitro-
gen by using farm yard manure and to study to what extent plant age affects yield and
quality of sugar beet.Also, plant age of the harvest crop has of direct effect on beet

maturity and consequently the extracted sugars.

Hamoud (1992) found that applying of farmyard manure to sugar beet in clay
soif increased root weight, sugar percentage and sugar yield (t./fed.) as compared with
untreated soil. Koppen, et al. (1992) studied the effect of 0, 20 or 30 t. FYM/ha. com-
bined with NP, NK, N, P and K or no mineral fertilizer on sugar beet . They found that
average root yields ranged from 28.3 t./ha. with no fertilizer or FYM to 60.6 t. with
NPK and 30 t. FYM. Leaves yield showed a similar pattern. Moreover, without FYM, sug-
ar yields ranged from about 5 t./ha. with N alone or no mineral fertilizer to 10 t./ha.
with NPK. When FYM was applied, sugar yields were similar at about 10 t./ha. for all
mineral fertilizer treatments and sugar concentration was highest with PK or no mineral
fertilizer. Bogdevich, et al. (1993) stated that application of 50 t FYM with 240 kg. N./
ha. (in 3 split application 120 + 60 + 60kg/ ha) increased root yields from 66.0-66.6
to 78.1-79.6 t./ha. while the application of 100 t FYM with 180 kg. N./ha. (in 2 split
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application 120 + 60 kg. N./ha.) increased root yield from 72.0-73.4 to 78.5-79.0 t./
ha.. Higher N rates gave no fl;rther significant increase. Top yields increased from 36.3-
46.0 t./nha. with FYM alone to 65.3-71.0 t. with the highest N rate. Rozbicki, et al.
(1993) planted sugar beet at spacing of 8 or 12 cm with thinning or 12 cm without
thinning and given it farmyard manure+0-240 kg. N./ha. as urea. They found that root
yields were increased from 39 to 46.2-48.1 organic t./ha. when nitrogen was applied
with no significant differences between N. rates. Besheit, et al. (1995) found that N
fertilizer. significantly increased fresh and dry yield of tops, roots as well as chemical
and technological characters i.e., K, Na, (-amino N. concentration, total impurity and ex-
tractable sugar yield, but it reduced the sucrose and purity percentages. They conclud-
ed that the maximum root and extractable sugar yield were obtained at the rate of 69
N kg/fed, meantime applied the second dose at one month or at two months later had
no effect. El-Maghraby, et al. (1997) revealed that increasing N. rate up to 90 kg. N./
fed. as soil application or to 1.5% N. as foliar application caused a significant increase
in root length, root diameter, root and top weight per plant , total plant weight, sugar
yield/plant, root and sugar yields/fed., T.S.S., Sucrose % and Purity % while root/shoot
ratio significantly decreased. Hassanein (1991) in Egypt. found that harvesting after
195 days from sowing markedly increased diameter, length and weight of individual
root as well as root/top ratio, root and sugar yields/fed. Sucrose and purity percentag-
es were not affected by harvesting dates. Saif et.al. (1997) assured that delaying har-
vesting date reduced top, root and sugar yields as well as juice purity % by delaying
harvesting date up to 200 days. Moreover , the highest sucrose % was recorded by de-

laying harvesting date up to 200 days from sowing .

MATERIALS AND METHODS

Two field trials were conducted at Sakha Agricultural Research Station (Kafre EI-
Sheikh) governorate in two successive seasons; 1995/1996 and 1996/1997 to find
out the effect of fertilization and harvesting date on growth behavior and chemical
constituents of sugar beet plants. Sugar beet variety viz. “Pleno” was sown during the

first week of October in both seasons.

The presented work included 24 treatments which were the combination be-

tween two FYM (with and without FYM application) , two mineral nitrogen dose [With-
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out application (control) 45 kg N/fed and 90 kg N/fed] two application date of phos-
phorus fertilizer [With land preparation (WLP) andBand in rows at sowing (WS) ] and

two harvesting dates (After 180 days from sowing and after 210 days from sowing).

To fix the quantity of the applied doses of nitrogen in the used FYM, the added
amounts of FYM in both seasons were subjected to its N% . Based on chemical analysis
of FYM, 4.0 tons FYM/fed (1.2%N) and 9.600 tons FYM/fed (0.5%N) were added at
the first and second season, respectively. Nitrogen fertilizer was applied as Urea
(46%N) in two equal doses where the first dose was added after thinning (45 days
from sowing) and the second one added 21 days later. Phosphorus fertilization was ap-
plied as calcium super phosphate at 15 kg/fed. (15% P20s). Physical and chemical

properties of the experimental soil are presented in Table (1).

A split plot design with four replications was used where harvesting dates was
occupied the main plots and the combinations between the FYM levels, nitrogen and
phosphorus fertilization were randomly allocated in the sub-plots. A plot size was 21
m?2 consisted each 7 m long and 0.5 m width. The normal agronomic practices were

done as recommended by Ministry of Agriculture in sugar beet fields.
Harvesting study

A. Growth creteria:

At harvest, a sample of 10 gurded-root was randomly taken from each treatment to
determine.

Root dimentions (cm) root fresh weight (g/plant) and dry matter percentage .

B. Yield and its components:

At harvest, plants of four guarded rows were harvested, topped and the follow-

ing parameters were recorded:

1. Number of roots (1000/fed) and root yield {tons/fed).
2. Top weight (g/plant) and top yield (tons/fed).
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C. Juice quality and sugar yield:

A fresh weight sample of 26 g representing each treatment (ten roots) was tak-

en to determine the following data:

*- Total soluble solids (TSS) was measured by using Hand referactometer

*- Sucrose percentage was determined by using Saccharimeter according to the proce-
dure out lined by Le- Docte (1927).

*- Purity % was calculated according to the following equation:

*- Purity % = (Sucrose % x 100) / TSS%

*- Sugar yield per fed. was determined according to the method of Delta sugar compa-
ny where approximately 3.07 % of the sucrose percentage is considered as a loss

during industrial practices.

Sugar yield in tons/fed. = yield of roots in tons/fad. X adjusted sucrose percentage.

Statistical analysis:

The obtained data were subjected to the proper statistical analysis for the split -
plot design according to Snedecor and Cochran (1967).

RESULTS AND DISCUSSION

Growth criteria:

Top and root yields represent the biomass of the sugar beet plant. Tops could
be successfully used for animal feeding especially in summer when there is a distinct
shortage in forage crops. Root yield is considered the economical part of sugar beet
plants and the final expression for the interaction effect of the internal and external
factors. Moreover, growth parameters and juice quality could be good expression in re-

spect to the expected root and sugar yield.

1. Root dimensions:

As to the influence of harvesting date, results collected in Table (2) appeared
that root diameter widely increased as the harvest date prolonged from 180 to 210

days from sowing. These results were true in both growing seasons. On the contrary,
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Table 1. Physical and chemical properties of the experimental soil.

Season
Analysis
1995/1996 1996/1997
Mechanical analysis
Coarse sand % 1.45 1.72
Fine sand % 16.6 15.18
Silt % 20.3 19.0
Clay % 60.1 62.1
Texture Clay Clay
CaCO3 1.6 1.8
Chemical analysis
Organic matter % 1.80 2.0
Available nitrogen ppm 16.25 17.3
Available phosphorus 6.53 6.68
ppm (Jackson, 1958)
Available potassium ppm 290.36 274.35
Saturation Water % 60 70
PH 8.3 8.2
Ec ds/m 3.40 3.3
Cations & anions, meq/L
(Chapman and Pratt, 1961)
Na* 6.60 6.88
K* 0.33 0.50
ca'* 2.2 2.7
Mgt 2.6 2.94
HCO3 meg/L 6.0 6.8
cr 5.6 6.00
S0, 0.138 0.22
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the resonse of root length to the prolonging of harvesting date was negatively. The rel-
ative advantage of delaying the harvest date in respect to root diameter may be attrib-
uted to increasing the accumulation of dry matter by delaying harvest. This finding is in
harmony with that found by Hassanein (1991) who mentioned that root diameter in-

creased as harvest was delayed.

In relation to the influence of fertilization and harvesting date on root dimensions
at harvest, the presented data in Table (2) show that neither root diameter nor root
length was significantly affected by FYM treatments. This finding was true in both sea-
sons. However, it could be noticed that root diameter completely attained a relative

advantages in its values due to FYM application.

Concerning the effect of N fertilizer on root dimensions, the available data in Ta-
ble (2) revealed that both of root dimension i.e. root length and diameter, responded
to N application. Root diameter statistically and gradually increased as N doses in-
creased. However, the differences between the applied doses of N, i.e. 45 and 90 kg/
fed were not enough to reach the level of significance. The pronounced effect of N fer-
tilizer on root diameter may be due to the distinct effect of N on cell size than number
of cells and consequently root diameter. This finding was described by Hassanein
(1991).

In respect to Phosphours application date on root dimension, data in Table (2)
cleared that both of root length and diameter positively responded to Phosphours ap-
plication date. This response was significant in relation to root length, meanwhile, the
response of root diameter was not enough to reach the level of significance. All the dif-
ferent interactions of the studied factors were insignificant in their effect on root diam-

eter in both seasons.
2. Root fresh weight g/plant and dry matter percentage:

Results given in Table (3) clear that root fresh and dry matter % were positively
increased by delaying harvest date up to 210 days from sowing. This result is in a gree-

ment with that reported by Castillo Garica and Lopez Bellido (1986).

Concerning the effect of FYM on root fresh and dry matter %, it could be noticed

that adding FYM increased the values of root fresh weight % in the two growing sea-
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sons and tended to increase root dry matter weight percentage in the first growing

season.

Data presented in Table (3) show the distinct and the significant effect of N fer-
tilizer. It is clearly shown that applying N element up to 90 kg N/fed increased the val-
ues of root fresh weight/plant in both seasons and root dry matter in the first season
only. This finding is in accordance with that reported by Besheit, et al. (1995) who con-
culded that application of 150 kg N/fed on five equal doses significantly increased indi-

vidual root weight/plant.

Concerning the phosphours effect it was of insignificant effect on root fresh
weight in both seasons while it had a significant effect on dry matter in 18t season
only. Application of Phosphours fertilizer with land preparation (WLP) statistically in-
creased root fresh weight in the two growing seasons and root dry weight in the first

season only.

The most effective interaction on these traits was the interaction between FYM
and N fertilizer. Application of 45 kg N/fed in addition to FYM treatment produced the

highest value of root dry matter %.
B. Yield and yield Components:

1. Top weight/plant and top yield/fed:

The results obtained in Table (4) cleared that harvesting date broadly affected
both top weight/plant and top yield/fed. It could be noticed that delaying sugar beet
harvest lowered the values of these parameters. The reduction in the values of top
weight/plant and/or top yield by delaying the harvest date is mainly due to the fact
that as the plant tends toward maturity, the green leaves tend to decrease. This find-
ing was true in both seasons and in line with that found by saif, et al. (1997) who

cleared that top yield was reduced by delaying harvesting.

Concerning the effect of F.Y.M. on top weight/plant and top yield/fed at harvest,
the collected data in Table (4) illustrated that both traits showed a positive and signifi-
cant response in their values by adding FYM. These observations were fairly true in

both seasons. This result is in agreement with that found by Bogdevich, et al. (1993)
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who stated that top yields increased from 36.3 to 46.0 ha with FYM.

In respect to nitrogen influence on top weight/plant and top yield, data in Table
(4) pointed out that both traits were markedly and significantly increased by increasing
nitrogen fertilizer up to 90 Kg N/fed. These resuits are in agreement with that found
by Rozbicki, et al. (1993) who cleared that leaves yield (top yield) increased with in-

creasing nitrogen rate.

Once more, data furnished in Table (4) cleared that application date of phos-
phorus had no pronounced effect on top weight/plant and top yield/fed. Application of
phosphorus with sowing attained a slight but significant increase in top weight/plant in

the 2" season which in turn reflected on the top yield/fed for the same season.

Interaction between the studied factors on top weight/plant and/or top yield/
fed were in significant in both seasons. These results are considered a good indication
for the pronounced effect of nitrogen element in its effect on these traits. This view is
almost in line with that found by Koppen et al. (1992) who noted that leaves yield in-
creased with application of nitrogen with 30 tons FYM/ha.

2. Root number and root yield :

Root number and root yield are the final aim for the growers to attain the maxi-
mum profit. Data presented in Table (5) show that the number of root/fed was not af-
fected by crop age at harvest. This finding is considered an exceptional case because
plant population almost tended to become stable before the harvest time. However, it
could be noticed that root yield was distinctly raised by delaying harvest up to 210
days prolonged growth interval from 180 to 210 days attained an obvious increment in
root yield amounted to 9.0% and 13.2%. This increment in root yield mainly due to the
increase in root fresh weight/plant (Table 3). The considerable effect of delaying har-
vest on root yield has been recorded by Er and Inan (1989) who mentioned that six

weeks delay in harvesting increased root yield by to 18 t./ha.

The results obtained in Table (5) clear that No. of root/fed. grown without FYM
produced higher plant population/fed. This advantage was significant only in the 29
season. On the other hand, root yield improved significantly by FYM application. This

finding. was fairly true in both seasons. This result was in accordance with that reported
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by Rozbicki et al. (1993) Regarding the influence of nitrogen fertilizer on the number
of roots/fed as well as root yield (tons/fed), the percentage of increase in root yield
t./fed. in the two seasons reached 87.57% and 77.73%, respectively , compared with
unfertilized treatmen. Number of roots/fed significantly decreased by increasing nitro-
gen levels. On the other hand, increasing nitrogen levels up to 90 Kg. N/fed. gradually
and significantly increased yield by 84.34% and 77.73% compared with fertilization by
45 Kg. Nffed. The flowerished increment in root yield is mainly due to the pronounced
effect on the individual root weight/plant (Table 2). These results are in agreement
with those found by Toor and Bains (1994) who stated that there was a significant in-

crease in root yield up to 120 Kg N/ha.

Concerning the effect of phosphorus fertilizer on the number of roots/fed and
root yield (tons/fed), data presented in Table (5) show that the yield of sugar beet
root/fed was significant only in the second season. It could shown that application of

phosphorus fertilizer with land preparation produced higher root yield.

Concerning the interaction effect of the different combination between the stud-
ied factors, results obtained cleared that the interaction between harvest date and ni-
trogen fertilizer was the most effective interaction. Delaying harvest interval up to 180

days and 90 Kg N/fed was necessary to produce the highest root yield.

C. Juice quality and sugar yield:

Juice quality parameters which represent the industrial side are total soluble sol-
ids percentage (TSS%), sucrose percentage and purity percentage. These parameters
are widely affected by the internal and external factors. The following part will deal with

the effect of the studied factors on these parameters.
1. Total soluble solids percentage (TSS%) and sucrose percentage:

The results obtained in Table (6) show that TSS% and sucrose% positively re-
sponded to the delay of harvesting date. Prolonging harvest date up to 210 days from
sowing increased TSS% and sucrose%. This increment amounted to 13.24, 14.47% and

18.92%, 21.50% in the 13 and 2™ season, respectiveiv
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As for the influence of FYM on TSS% and sucrose%, it is obviously shown that
application of FYM attained a nigligible and insignificant increase in the values of TSS%
in the first season. However, the increment in the values of sucrose% was a result of
FYM application was significant. This finding was true in both seasons. On the contrary
Stillingfleet (1992) concluded that sugar concentration was highest in unmanured

crops.

Regarding the effect of nitrogen fertilizer on TSS% and sucrose%, the available
data obviously showed that TSS % was insignificantly affected by the used nitrogen
treatments. Increasing nitrogen fertilizer over 45 kg. N/fed. declined this parameter.
However, sucrose percentage was improved by increasing nitrogen fertilizer up to 90
Kg. N/fed. (Table 6). The effective role of nitrogen fertilizer on sucrose percentage
was described by El-Maghraby, et al. (1997) who stated that TSS% and sucrose% in-
creased by increasing nitrogen application up to 90 Kg. N/fed.

Data illustrated in Table (6) clearly show that TSS % was insignificantly affected
by adding phosphorus fertilizer. On the contrary, application of phosphorus fertilizer

with sowing decreased the values of sucrose% significantly in the 2" season only.

Most of the different combinations between the studied factors insignificantly af-

fected TSS% and sucrose% values.

2. Purity percentage and sugar yield (tons/fed):

Data presented in Table (7) show that delaying harvest from 180 to 210 days
considerably increased juice percentage and produced high yield of sugar per feddan.
The relative advantage in juice purity percentage is mainly due to the high values of su-
crose percentage (Table 6). The higher the sucrose percentage the higher the purity
percentage the higher the sugar extraction. The favourable influence of delaying har-
vest was reported by many investigators. Albinet and Cretescu (1993) found that sug-

ar yield increased with a long growing season.

The high vield of sugar as a result of prolonging giowing season allowed the
grown beet plants to receive more accumulated stibstance (mainly sugar), conseqguent-
lv increased root yield, sucrose concentration and unproved purity. All the above men-

fioned statements were nnough to maximize the extracied sugar (sugar yield/fed).
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Once more, the collected data in Table (7) indicat that application of FYM at-
tained noticeable increase in juice purity% and sugar yield. The distinct increase in juice
purity percentage was significant in both seasons, meanwhile the significant effect of
‘FYM application on sugar yield was only in the 2"d season. This result is in agreement
with that found by Hamoud (1992) who reported that applying farm yard manure to

clay soil increased sugar yield (tons/fed), as compared with unfertilized soil.

Data given in table (7) clear that both juice purity and sugar yield were signifi-
cantly and positively increased by increasing the applied doses of nitrogen. These find-
ings were exactly true in the two growing seasons. The above mentioned results are in
harmony with those found by El-Geddawy et al. (1992) who found that purity percent-
age tended to increase with increasing level of nitrogen. Moreover, they pointed out

that N at 120 Kg/ha was the optimum for the highest sugar yield.

Concerning phosphorus effect on juice purity and sugar yield, it could be noticed
that juice purity percentage was insignificantly affected by phosphorus application
dates. However, sugar yields attained a significant difference in respect to phosphorus
application in the 2"¢ season. In general, application of phosphorus with land prepara-
tioh produced higher values in respect to juice purity and sugar yield in both growing

seasons.

Regarding the different combination between the studied factors and its relation
with juice purity percentage and sugar yield, it could be noticed that most of the inter-

actions had no effect on these traits.
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