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ABSTRACT:

A trials laid out at Al- Amarna village, EI-Manzala center, El- Dakahlia Governorate, Egypt during
2021/2022 and 2022/2023 seasons, to investigate sugar beet growth, yield and quality as influenced by
water source) canal water 100%, canal 50% + drainage water 50%) and drainage water 100%) and
fertilization treatments i.e Control, 90,120 Kg N / feddan, 24 and 48 Kg K2 O / feddan and their
combinations. A split plot design with three replications was used. Results showed that irrigation
with drainage water significantly reduced relative growth rate, net assimilation rate, dry matter
accumulation, fresh weight of root, root volume, percentage of purity, and yields of top, root and
sugar / feddan, while sucrose% was raising compared to canal water in both seasons. Results
exhibited that added 120 Kg N / feddan+ 48 Kg K20/ feddan had 81.81 and 72.60 % increase in root
yield / feddan and 107.49 and6849% in sugar yield / feddan compared to control in 2021/202
and2022/2023 seasons, respectively. Results illustrated that the interaction between sources of
irrigation water and treatment of fertilization on all measured characters was significant in both
seasons. At all water sources plants treated by 120 Kg N / feddan plus 48 Kg K20/ feddan had the
highest values of all traits measurements. Applied 120 Kg N + 48 Kg K20/ feddan could be alleviated
the deleterious effect of drainage water and improvement sugar beet growth and productivity.
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al (2006) found that the reduction of root yield

INTRODUCTION of sugar beet was 18.93 and 26.24 % when

Recently, sugar beet (Beta vulgaris, L.) has drainage water was used by 50% with fresh
an important position in Egyptian crop water during the two successive seasons,
rotation in winter and conceder cash crop, but respectively. Applying 25 to 50 % drainage
it produced higher yield than sugar cane not water alternatively with fresh water caused a
only in the fertile soils also under soils had the significant increase in sucrose percentage
different production problems i.e. poor, saline compared to control treatment in 1st season
and alkaline soils. Moreover, it had short while in 2nd season sucrose percentage was
duration period than sugar cane, therefore significantly = decreased with increasing
need less water than sugar cane. The number of irrigations with drainage water. Eid
Government of Egypt encourages raise sugar and Ibrahim (2010) showed that irrigated
production to less gap among production and plants by drainage water significantly reduced
consumption. This raise could be achieved root yield by about 21% relative to using fresh
with sowing newly reclaimed soils by sugar water. While drainage treatments caused high
beet. Most of these areas face some stress significant reduction in sugar yield. The lowest
problems, ie. loss of irrigation water, soil root quality recorded with drainage water.
salinity, saline water of irrigation and rare of Rehab et al.(2022) found that irrigation by canal
nutrient elements. Great efforts are made to water had a significant increments in all traits
increasing productivity of sugar beet in newly i.e. yields, quality as well as gross. Oppositely,
reclaimed soils. the lowest values were found with drainage

e d trol treat ts.
Recently, the decrease irrigation water most and controt treatments

important factor constraining agricultural Sugar beet plants need the large amount of
production in Egypt. Thus, the Egyptian nitrogen element to give the highest growth
strategy had attempts to increase productivity and productivity. Application the adequate
with the lowest quantity water of irrigation nitrogen fertilizer rate plays a main role in
and saving the irrigation water. Applying yield as well as quality. Pytlarz (2005) showed
good quality water to irrigation depressed. that raising 90 up to 180 kg N ha" significantly
Thus, irrigation such as poor quality to increased root yield, but sugar content
provide population increasing with sugar. decreased. Abdel-Motagally and Attia (2009)
Some of these future water needs can be met found that at the different K rates applying 285
by using drainage waters in irrigation. Omar et kg N ha! significantly increased sugar loss ha-
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1. Percentage of impurities significantly
increased when added N rate up to 285 kg N
ha'! under 0.0 kg K20 ha?'. Gharib and El-
Henawy (2011) reported that dry weight, root
length and weight, yields of top, root and
sugar increased with increasing nitrogen rate
up to 90 kg N/feddan. The oppositely true of
sugar and juice purity %. Moustafa et al (2011)
stated that adding dressing 100 Kg N /fed
roots and sugar yield significantly increased,
but sucrose % was significant decrease. Masri
et al (2015) reported root weight, impurities
percentage , root and sugar yield /feddan
significantly increased as N rate increased up
to 120 kg N/fed. Excessive of N caused
reduction of beet quality i.e. sucrose and
purity %.

Potassium is regulate movement of water
by stomata opening and closing, so that it
maintains turgor and reduces water loss and
wilting. It's involved with enzyme activation
which affected production of starch and
adenosine triphosphate (ATP). ATP can
regulate the rate production of photosynthesis.
Potassium reduces respiration, preventing
energy losses. sugar and starch translocation
enhancement by potassium. Potassium has
enhancing photosynthetic rate, reducing Na*
uptake, increasing K* uptake, improving crop
biomass and yield under salt stress. If K is
deficient or not supplied in adequate amounts
growth and yield reduced. Therefore K
addition of sugar beet exhibited positively
affected almost physiological and agronomic
traits. Many investigators reported that El-
Hawary (1999) found that 48 kg K:0/fed.
Significantly increased root yield by 24.27 and
28.57% as well as sugar yield by 12.97 and
15.08% in both seasons, respectively. Abdel-
Motagally and Attia (2009) found that 114 kg
K20 ha' increased sucrose contents, sugar
yield ha'! and some sugar beet quality.
Mehrandish et al (2012) observed that
potassium had a significant effect on all
investigated characteristics. Potassium
application of 100 kg K20 ha-'gave higher root,
shoot and sugar yield than control treatments.
Mubarak et al (2016) observed significant
increase in growth, yield and sugar content
with increasing level of K. Alla and Helmy
(2022) showed significantly increases of
photosynthetic  pigments, root diameter,
sucrose % and root K content , sucrose %, and
yields of root, top, and sugar ha'with 238 kg
K2504 ha' compared to the lower K levels,
Therefore this investigation was carried out to
study the effect of irrigation water source,
nitrogen and potassium fertilizer rates on
growth, yield and quality of sugar beet, variety

69

El-Hadidy et al

(Melodia ) at Al- Amarna village , El-Manzala
center, El- Dakahlia Governorate, Egypt .
MATERIALS AND METHODS

Two field experiments were conducted at
Al- Amarna village, El-Manzala center, El-
Dakahlia Governorate, Egypt during 2021/2022
and 2022/2023 seasons, to study the effect of
irrigation  water source, nitrogen and
potassium fertilizer rates on growth, yield and
quality of sugar beet, variety (Melodia).

The experiment treatments were as follows:
Irrigation water source

Three irrigation water sources were used as
follows:

A.1- Irrigation with canal water 100% (fresh
water as a control)

A.2- Irrigation with drainage water (100 %)

A.3- Irrigation with mixed water (canal
water 50% + drainage water 50%)

Fertilization treatments
B.1- Control (without any fertilization)

B.2- Fertilized plants with 90 Kg N / feddan

B.3- Fertilized plants with 120 Kg N /
feddan

B.4- Fertilized plants with 24 Kg K2 O /
feddan

B.5- Fertilized plants with 48 Kg K2 O /
feddan

B.6- Fertilized plants with 90 Kg N /

feddan+ 24 Kg K2 O / feddan

B.7- Fertilized plants with 90 Kg N /
feddan+ 48 Kg K2 O / feddan

B.8- Fertilized plants with 120 Kg N /
feddan+ 24 Kg K2 O / feddan

B.9- Fertilized plants with 120 Kg N /
feddan+ 48 Kg K20/ feddan

The experiments were carried out in split
plot design with three replications. The main
plots were assigned to irrigation water source
and the sub plots were devoted to fertilization
treatments .The area of sub plot was 10.5 m? (6
rows x 0.5 m width x 3.5 m length).

Nitrogen fertilizer in the form of Urea
(46%N) at the previously studied rates were
splitted into two equal halves the first half was
applied at 40 and the second once at 70 days
after sowing. Also potassium fertilizer in the
form of potassium sulphate (48 %K:0) at the
previously studied rates were splitted into two
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equal halves the first half was applied at 40
and the second once at 70 days after sowing.

Soil samples were randomly taken from the
experimental sites at depth of 0 to 30 cm from
soil surface and were prepared for physical
and chemical properties in 2021/2022 and
2022/2023 seasons. Physical and chemical
properties of soil at the experimental sites in
2020/2021 and 2021/20202 seasons are shown
in Table (1). Analysis of Irrigation water
sources in 2021/2022 and 2022/2023 seasons are
shown in Table 2.

Sowing took place on 9t and 13 October in
2021/2022 and 2022/2023 seasons, respectively.
The preceding crop was rice and corn in
2021/2022 and 2022/2023 seasons, respectively.
Seeds of multigerm sugar beet cultivar
"Melodia" were hand sown in hills with
approximately 3-4 seed balls/hill. Plants were
thinned to one plants/hill after 35 days from
sowing. All other cultural practices were done
as recommended for sugar beet crop.

The collected data in the experiment
involved the following traits:

Three guarded plants were taken randomly
from the middle ridges at 90, 111 and 132 days
from sowing. The samples were -carefully
uprooted and the following data were
recorded for each sample.

Relative growth rate (mg/day).It was
measured as the following formula according
to Watson (1958).

RGR =

Iog e W2 T Iog e Wl

Tz _Tl

Net assimilation rate (g/cm?/ week).It was
measured as the following formula according
to Watson (1958).

NAR = (W2 — W1) x(loge A2 — loge A1)/ (A2 —
A)x(t2 — t1)

Dry matter accumulation (g/day), it was
measured as the increase in dry weight
between the first and second time.

Whereas Wi, A1 and W2, A: respectively
refer to dry weight and leaf area at time t1 and
t2. logerefer to natural logarithm

At harvest date (after 190 days from
sowing), the three middle ridges of each plot
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were harvested to estimate the following
characters:

Sucrose percentage, it was determined
polarimeterically at harvest according to the
method described by Le Docte (1927).

Juice purity percentage, it was determined
at harvest according to the method of Silin and
Silina (1977).

Purity % it was calculated as the following
formula.

Purity = Sucrose %-/ Total soluble solids
(TSS)x 100
Root fresh weight (g).

Root volume (cm?), it was determined by
water volume displaced (cm?).

Top yield per feddan (ton).
Root yield per feddan (ton).

Sugar yield per feddan (ton), it was
calculated from root yield feddan multiplied
by sucrose percentage.

Statistical analysis

All data were statistically analyzed
according to the technique of analysis of
variance (ANOVA) for the split-plot design by
means of “MSTAT-C” Computer software
package and least significant difference (LSD)
method was used to test the differences
between treatments means at 5 % level of
probability as published by Gomez and
Gomez (1984).

RESULTS AND DISCUSSION

averages of relative growth rate (g/week),
net assimilation rate (g/cm?/ week), dray matter
accumulation (g/week) ,root fresh weight (g),
root volume (cm?) ,sucrose %, purity%, top,
root and sugar yield (ton)/ feddan of sugar
beet plants as affected by water sources,
treatments of fertilization and their interaction
in 2021/2022 and 2022/ 2023seasons are shown
in Tables 3-12.

Results recorded in Tables 3-12 shows
significant effect of irrigation sources on all
studied traits in both seasons.

Drainage water reduced relative growth
rate (g/week) by15.20 and 20.245 as well as
18.33 and 11.17%, net assimilation ratel7.46
and 53.56% as well as 6.30 and 17.09% and dry
matter accumulation 25.18 and 27.99% as wee
as 1321 and 23.76% as compared with
irrigation by canal water at 90 to 111 and 111to
132 days from sowing respectively,in
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2021/2022 as well as 2022/2023 seasons . plants
irrigated with drainage water reduced root
fresh weight by 16.76 and 22.80% , root volume
by 31.40 and 30.36% , purity% by 3.80 and
2.49% , top yield / feddan by 13.55 and 10.40%
, root yield / feddan 15.39 and 22.81% by and
sugar yield / feddan by10.83 and 19.22% as
compared with irrigation by canal water in
2021/2022 and 2022/2023 seasons , respectively.
On the other hand , sucrose % increased by
6.38 and 4.20% when sugar beet plants
irrigated by drainage water as compared with
irrigation by canal water in 2021/2022 and
2022/2023 seasons , respectively.

The decrease in root yield /feddan owing to
drainage water may be due to the deleterious
effect on relative growth rate, net assimilation
rate which reduced dray matter accumulation
and translocate into roots, therefore root fresh
weight and root volume were depressed which
lead to decreased root yield. While the
decrease in sugar yield /feddan due to
drainage water might be attributed to
decreasing root yield /feddan whereas it
multiplied by sucrose percentage therefore,
yield decreased owing to decreasing root yield.

These results are in the same line with those
recoded by Omar ef al (2006), Eid and Ibrahim
(2010) and Rehab et al.(2022).

Tables 3-12 shows clearly that fertilized
sugar beet plants by 120 Kg N + 48 Kg K20/
feddan higher relative growth rate 26.45 and
18.56 g/week as well as 25.76 and 18.54 g/week
, net assimilation rate 58.15 and 31.25
g/cm?/week as well as 4590 and 30.32
g/cm?/week and dray matter accumulation 9.91
and 6.47 g/week as well as 8.49 and 7.31
g/week than all fertilization treatments at
growth periods 90 to 111 and 111 to 132 days
after sowing in 2021/2022 and 2022/2023
seasons , respectively. Also this treatment (120
Kg N / feddant+ 48 Kg K:0/ feddan) gave
higher root fresh weight1769.11 and 1310.00 g,
root volume 1069.50 and 981.50 cm?, top yield
16.67 and 16.38 (ton)/ feddan , root yield 35.38
and 26.20 ton/ feddan and sugar yield 7.20 and
524 ton/ feddan than all used fertilization
treatments ,respectively in 2021/2022 and
2022/2023 seasons.

Added 120 Kg N + 48 Kg K20/ feddan had
81.81 and 72.60 % increase in root yield /
feddan and 107.49 and 6849% in sugar yield/
feddan compared to control (no added any
fertilization ) in 2021/2022 and 2022/2023
seasons , respectively.

On the other hand , the lower values of all
mentioned characters were recorded with
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control compared to all fertililsation treatments
in both seasons, while sugar beet grown on the
control treatment gave higher sucrose 19.36
and 20.53% as well as purity 89.06 and 84.31%
compared to another treatments ,respectively
in 2021/2022 and 2022/2023 seasons.

raising root and sugar owing to treatment
of 120 kg N + 48K20/ feddan may be attributed
application the optimum rate from nitrogen
and potassium fertilizer plays an important
roles in increment of photosynthesis,
translocation of sucrose, thus this treatment
raising dray matter accumulation, fresh weight
of root, root volume and top yield (ton)/
feddan which lead to enhancement yields of
root and sugar. El-Hawary (1999) Abdel-
Motagally and Attia (2009) Gharib and El-
Henawy (2011) Moustafa et al (2011) and Masri
et al (2015) they found the same results.

Results tabulated in Tables 3- 12 exhibited
that there were a significant effects of
interaction among water sources and
fertilization on all traits in the two seasons.
Irrigated sugar beet plants by drainage water
and fertilized with 120 Kg N + 48 Kg K20/
feddan raising relative growth rate by 53.77
and 62.22 % as well as 5891 and 59.74 %,net
assimilation rate by 66.78 and 154.67% as well
as 5842 and 83.07% and dray matter
accumulation by 456.28 and 380.93% as well as
455.62 and 27350 % as compared with
irrigation with drainage water and without
any fertilization (control) treatment at growth
periods 90 to 111 and 111 to 132 days from
sowing date in 2021/2022as well as 2022/2023
seasons , respectively. In the same respect
irrigated sugar beet plants by drainage water
and fertilized plants with 120 Kg N / feddan+
48 Kg K:0O/ feddan increasing root fresh
weight by 68.66 and71.42 %, root volume by
147.90 and 174.00 %, top yield / feddan by
128.46 and 111.43 %, root yield / feddan by
68.68 and 71.42 % and sugar yield / feddan by
85.00 and 68.13% as compared with control
treatment, respectively in  2021/2022and
2022/2023 seasons. While , higher sucrose 20.37
and 21.39 % recorded with drainage and 48kg
K2 O/ feddan as compared with all treatments,
respectively in  2021/2022and = 2022/2023
seasons. These results suggested that applied
120 Kg N / feddan+ 48 Kg K:0/ feddan
treatment alleviated the deleterious effect of
irrigation  with  drainage  water and
improvement productivity.

It could be recommended that applied 120
Kg N plus 48 Kg K20/ feddan enhancement
productivity of sugar beet plants when
irrigated by drainage at North Delta in Al-

2" International Scientific Conference "Agriculture and Futuristic Challenges (Food Security: Challenges and
Confrontation)", Faculty of Agriculture, Al-Azhar University, Cairo, Egypt, October 10" —11%, 2023.



Al-Azhar Journal of Agricultural Research, Vol. (Special issue), October (2023) (68-82)

Amarna village, El-Manzala center, El-

Dakahlia Governorate, Egypt.
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Table 1: Physical and chemical analysis of soil at the experimental sites in 2021/2022 and 2022/2023

El-Hadidy et al

seasons.
. Seasons
Variable 2021/2022 2022/2023
Physical analysis
Sand % 14.04 15.20
Silt % 23.16 21.19
Clay % 62.60 63.37
Gipsium % 0.20 0.24
Chemical analysis
Soil reactions pH (1:7.5) 7.68 7.44
EC dS/m in soil paste 0.57 0.50
Soluble Cations meq/L:
Ca™ 0.64 0.66
K+ 1.32 1.25
Na* 2.92 2.33
Mg+ 0.81 0.76
Soluble anions megq/L

HCO:s- 2.09 1.78
Cl- 1.22 1.12
SOs- 2.23 2.10

Table 2: Analysis of irrigation water at the experimental sites in 2021/2022 and 2022/2023 seasons.

Irrigation water analysis

Canal water

Mixed water

Drainage water

PH 7.02 7.66 8.34
EC dS/m 0.45 0.84 1.24
Na* 2.01 3.80 5.6
cations K+ 1.12 2.39 3.67
Ca+ 0.74 1.19 1.65
Mg+ 0.81 1.17 1.53
H2COs - 2.15 2.29 244
Anions Cl 1.06 3.46 5.87
SO4~ 1.33 2.97 4.62
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Table 3: Average relative growth rate (mg/day) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction at 90 to 111 and
111 to 132 days from sowing in 2021/2022 and 2022/2023 seasons.

2021/2022 season 2022/2023 season
. At 90 to 111 day from At 111to132 day from At 90 to 111 day from At 111to132 day from
Fertilization . . . .
treatments sowing sowing Means sowing sowing Means
(Kg/fed) Irrigation water source Means Irrigation water source Irrigation water source Means Irrigation water source
Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage
water | water water water | water water water | water water water | water water
control 17.78 16.43 15.64 16.62 12.50 11.16 9.69 11.12 16.59 14.56 14.75 15.30 12.48 11.92 11.03 11.81
90 Kg N 19.51 20.96 18.80 19.75 14.32 12.04 11.62 12.66 19.84 17.21 16.42 17.82 15.61 13.80 12.75 14.05
120KgN 23.59 21.65 19.96 21.73 14.67 12.97 12.57 13.40 21.06 19.05 17.35 19.15 16.71 14.95 13.98 15.21
24Kg K2 O 18.75 18.01 15.79 17.52 13.28 11.76 10.58 11.88 17.20 14.83 15.46 15.83 12.65 12.54 12.13 12.44
48Kg K2 O 20.53 19.65 17.04 19.07 13.78 12.00 10.79 12.19 20.86 17.14 15.90 17.97 15.08 12.81 13.58 13.82
WRERUAKe 2341 | 2231 | 2107 | 2226 | 1580 | 1370 | 1282 | 1411 | 2289 | 1995 | 1749 | 2011 | 17.77 | 1665 | 1518 | 1653
WRENUSKE 12641 | 2329 | 2250 | 2407 | 1686 | 1448 | 1380 | 1504 | 2392 | 2246 | 1837 | 2158 | 1799 | 17.17 | 1689 | 1735
PORETE | 2826 | 24.07 | 2234 | 2489 | 1743 | 1483 | 1483 | 1570 | 2482 | 2376 | 2005 | 2288 | 1869 | 1718 | 1713 | 17.67
1OKETUSKE | 3074 | 2454 | 2405 | 2645 | 2230 | 17.67 | 1572 | 1856 | 27.79 | 2604 | 2344 | 2576 | 1974 | 1827 | 17.62 | 1854
Means 23.22 21.21 19.69 15.66 13.40 12.49 21.66 19.44 17.69 16.30 15.03 14.48
L.S.D at 5% Level
Irrigation 2.49 1.94 2.20 1.85
fertilization 2.50 2.93 2.74 3.02
Irrigation x Fertilization 4.33 5.09 4.74 5.24
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Table 4: Average net assimilation rate (g/cm?/w) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction at 90 to 111 and
111 to 132 days from sowing in 2021/2022 and 2022/2023 seasons.

2021/2022 season 2022/2023 season
. At 90 to 111 day from At 111to132 day from At 90 to 111 day from At 111to132 day from
Fertilization . . . .
treatments sowing sowing Means sowing sowing Means
(Kg/fed) Irrigation water source Means Irrigation water source Irrigation water source Means Irrigation water source
Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage
water | water water water | water water water | water water water | water water
control | 43.08 | 3570 | 3282 | 3720 | 14.40 | 12.49 8.87 11.92 | 3394 | 2909 | 2795 | 3033 | 1732 | 1858 | 1542 | 17.11
90KgN | 4509 | 3630 | 3693 | 3944 | 1616 | 1329 9.55 13.00 | 3487 | 3072 | 2997 | 3186 | 1928 | 1934 | 1612 | 1825
120KgN | 47.04 | 4372 | 4184 | 4420 | 2631 | 13.80 9.63 1658 | 36.06 | 3331 | 3173 | 3370 | 1937 | 2073 | 1762 | 19.4
24KgK20 | 4616 | 39.19 | 3832 | 4122 | 3094 | 1521 | 1054 | 1890 | 37.95 | 3579 | 3388 | 3587 | 2023 | 21.83 | 1751 | 19.86
48Kg K20 | 50.84 | 4796 | 4291 | 4724 | 3186 | 1598 | 1440 | 2075 | 39.09 | 3627 | 3435 | 3657 | 2250 | 2224 | 1854 | 21.09
WRENUAKS | 5208 | 4943 | 4499 | 4890 | 3486 | 2244 | 1451 | 2394 | 4038 | 39.65 | 3645 | 38.83 | 2630 | 2239 | 2133 | 2334
WRESKE | 5698 | 5236 | 4641 | 5191 | 3580 | 2260 | 1838 | 2562 | 4356 | 4175 | 3965 | 41.65 | 2895 | 27.17 | 2200 | 26.04
1ORETRE | 6145 | 5383 | 47.07 | 5412 | 3755 | 2382 | 19.03 | 2680 | 4630 | 4494 | 4208 | 4444 | 3033 | 27.79 | 2399 | 27.37
1ORETURE | 6467 | 5505 | 5474 | 5815 | 3931 | 3184 | 2259 | 3125 | 47.80 | 4562 | 4428 | 4590 | 3377 | 2954 | 2823 | 30.52
Means 5196 | 4595 | 42.89 3051 | 19.05 | 1417 3798 | 3746 | 3559 2423 | 2329 | 20.09
L.S.D at 5% Level
Irrigation 1.78 1.88 1.74 079
fertilization 3.57 3.87 5.21 4.17
Irrigation x Fertilization6.34  6.72  8.03 523
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Table 5: Average dry matter accumulation rate (g/day) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction at 90 to
111 and 111 to 132 days from sowing in 2021/2022 and 2022/2023 seasons.

2021/2022 season 2022/2023 season
. At 90 to 111 day from At 111to132 day from At 90 to 111 day from At 111to132 day from
Fertilization sowin sowin sowin sowin
treatments & g 8 g Means
(Kg/fed) Irrigation water source Means Irrigation water source Means Irrigation water source Means Irrigation water source
Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage Canal | Mixed | Drainage
water | water water water | water water water | water water water | water water
control 3.01 1.96 1.67 2.21 2.15 1.33 1.26 1.58 1.87 1.78 1.51 1.72 3.39 2.68 1.51 2.53
90 Kg N 3.76 4.66 3.87 4.10 4.08 2.34 2.64 3.02 6.52 6.50 5.58 6.20 5.89 4.09 5.20 5.06
120KgN 6.60 5.10 7.20 6.30 4.17 3.17 2.79 3.38 7.16 6.70 6.52 6.79 5.96 4.30 5.21 5.16
24Kg K2 O 2.44 2.19 2.06 2.23 2.44 1.36 1.41 1.73 5.67 5.12 4.54 5.11 5.21 3.71 4.31 4.41
48Kg K2 O 5.83 3.44 3.60 4.29 2.82 1.38 1.77 1.99 5.77 5.39 4.98 5.38 5.54 3.73 4.92 4.73
RETAE | 1027 | 8.69 448 781 | 540 | 3.69 3.87 432 | 783 | 756 6.61 734 | 619 | 456 5.23 5.32
RETUSKE | 1046 | 9.60 7.25 910 | 642 | 497 421 520 | 819 | 7.59 6.90 756 | 651 | 570 5.32 5.84
PORETEE | 949 | 661 7.40 784 | 7.82 | 540 471 597 | 832 | 7.70 7.04 769 | 795 | 571 5.39 6.35
PORETUKE | 1073 | 971 | 929 | 991 | 876 | 559 | 506 | 647 | 862 | 844 | 839 | 849 | 946 | 682 | 564 | 731
Means 6.95 5.77 5.20 3.93 3.25 2.83 6.66 6.31 5.78 6.23 4.82 4.75
L.S.D at 5% Level
Irrigation 0.50 0.21 0.28 0.58
fertilization 3.03 0.70 0.91 0.96
Irrigation x Fertilization 4.25 1.22 1.59 1.66
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Table 6: Average sucrose percentage of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023
seasons.

2021/2022 season 2022/2023 season
Fertilizatiox;fti;atments Irrigation water source Means Irrigation water source Means
(Kg/ted)
Drai Drai
Canal water Mixed water f/::tl:fe Canal water Mixed water ?;T:fe
control 18.89 19.17 20.03 19.36 20.07 2041 21.11 20.53
90 Kg N 17.27 18.04 19.12 18.14 19.95 20.19 20.39 20.18
120KgN 17.03 17.95 18.60 17.86 19.92 19.76 20.02 19.90
24Kg K20 19.88 20.00 20.32 20.06 20.49 20.42 21.30 20.74
48Kg KO 20.10 20.56 20.37 20.34 20.95 20.45 21.39 20.93
90KgN+24Kg K20 18.42 19.06 19.71 19.06 19.66 19.41 20.84 19.97
90KgN+48Kg K20 18.76 19.15 19.98 19.30 19.76 19.84 20.98 20.19
120KgN+24Kg K20 17.63 18.20 19.36 18.40 19.14 19.94 20.47 19.85
120KgN+48Kg K20 18.32 18.78 19.69 18.93 19.46 19.98 20.67 20.04
Means 18.50 18.99 19.68 19.99 20.04 20.83
L.S.D at 5% Level
Irrigation 0.41 0.46
fertilization 058 031
Irrigation x Fertilizaion 0.61 055
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Table 7: Average purity percentage of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023
seasons.

2021/2022 season 2022/2023 season
Fertilizzz;i(or/lftzeatments Irrigation water source Means Irrigation water source Means
e Canal water Mixed water Drainage Canal water Mixed water Drainage
water water
control 88.29 89.14 89.76 89.06 85.37 83.84 83.73 84.31
90 Kg N 88.21 87.03 88.91 88.05 84.66 83.61 83.33 83.86
120KgN 87.94 85.24 85.06 86.08 84.64 83.43 83.16 83.74
24Kg K20 87.68 84.88 83.11 85.22 84.60 83.36 83.00 83.65
48Kg K20 87.23 84.72 83.23 85.06 84.35 83.17 82.46 83.32
90KgN+24Kg K20 86.92 83.12 81.79 83.94 83.99 82.41 81.95 82.78
90KgN+48Kg K20 86.11 82.09 81.00 83.07 83.43 81.86 81.57 82.28
120KgN+24Kg K20 84.72 80.71 78.39 81.27 83.30 81.23 80.74 81.76
120KgN+48Kg K20 80.67 80.51 76.91 79.36 82.17 81.17 79.76 81.03
Means 86.42 84.16 83.13 84.29 82.67 82.19
L.S.D at 5% Level
Irrigation: 1.65, 0.40.
Fertilization:2.07, 0.82

Irrigation x Fertilizaion: N.S., N.S.
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Table 8: Average root fresh weight (g) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023

seasons.

El-Hadidy et al

Fertilization treatments 2021/2022 season Means 2022/2023 season Means
(Kg/fed) Irrigation water source Irrigation water source
Canal water | Mixed water | Drainage Canal water | Mixed water | Drainage
water water
control 1063.33 940.00 915.00 972.78 818.33 758.33 700.00 758.89
90 Kg N 1306.67 1118.33 1096.67 1173.89 1062.00 1001.67 781.67 948.44
120KgN 1663.33 1298.33 1248.33 1403.33 1093.17 1071.67 808.33 991.06
24Kg K20 1210.00 970.00 951.67 1043.89 1073.33 1051.67 848.33 991.11
48Kg K20 1360.00 1123.33 1075.00 1186.11 1111.67 1086.67 900.00 1032.78
90KgN+24Kg K20 1381.67 1313.33 1286.67 1327.22 1250.00 1173.33 903.33 1108.89
90KgN+48Kg K20 1606.67 1573.33 1448.33 1542.78 1313.33 1256.67 961.67 1177.22
120KgN+24Kg KO 1703.33 1615.00 1496.67 1605.00 1353.33 1311.67 983.33 1216.11
120KgN+48Kg KO 1993.33 1770.67 1543.33 1769.11 1400.00 1330.00 1200.00 1310.00
Means 1476.48 1302.48 1229.07 1163.91 1115.74 898.52
L.S.D at 5% Level Irrigation: 125.90, 189.10

Fertilization:142.78, 132.82

Irrigation x Fertilizaion: 247.30, 230.06
Table 9: Average root volume (cm3) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023

seasons.
Fertilization treatments 2021/2022 season Means 2022/2023 season Means
(Kg/fed) Irrigation water source Irrigation water source
Canal water | Mixed water | Drainage Canal water | Mixed water | Drainage
water water
control 573.67 409.17 379.17 454.00 517.00 405.83 322.50 415.11
90 Kg N 791.67 600.00 575.33 655.67 735.00 543.33 518.67 599.00
120KgN 1001.67 890.00 870.00 920.56 945.00 833.33 713.00 830.44
24Kg K20 606.67 446.33 426.00 493.00 550.00 441.33 369.33 453.56
48Kg K2 O 955.83 610.00 581.67 715.83 775.83 553.33 525.00 618.06
90KgN+24Kg K20 1035.00 743.33 700.00 826.11 978.33 686.67 643.33 769.44
90KgN+48Kg K20 1193.33 816.67 760.33 923.44 1070.00 760.00 703.67 844.56
120KgN+24Kg K20 1315.00 839.17 827.50 993.89 1125.00 842.50 770.83 912.78
120KgN+48Kg K20 1361.67 987.50 940.33 1096.50 1130.00 930.83 883.67 981.50
Means 981.61 704.69 673.37 869.57 666.35 605.56
L.S.D at 5% Level Irrigation: 93.07, 82.63

Fertilization:19.09 120.25 Irrigation x Fertilizaion: 209.12, 199.08
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Table 10: Average top yield (ton/fed) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023

El-Hadidy et al

seasons.
Fertilization treatments 2021/2022 season Means 2022/2023 season Means
(Kg/ted) Irrigation water source Irrigation water source
Canal water | Mixed water | Drainage water Canal water | Mixed water | Drainage water
control 9.30 7.20 6.85 7.78 8.42 8.14 7.26 7.94
90 Kg N 11.55 10.80 9.85 10.73 12.53 12.25 11.69 12.16
120KgN 15.55 14.95 14.25 14.92 13.47 13.08 12.69 13.08
24Kg K20 9.70 7.25 6.85 7.93 9.19 10.19 8.86 9.42
48Kg K20 10.30 8.55 8.25 9.03 9.42 10.61 10.05 10.02
90KgN+24Kg K20 12.20 11.95 11.60 11.92 14.44 13.42 11.38 13.08
90KgN+48Kg K0 13.10 12.40 11.70 12.40 15.69 14.03 13.42 14.38
120KgN+24Kg KO 16.00 15.30 14.90 15.40 16.69 16.19 14.61 15.83
120KgN+48Kg KO 17.90 16.45 15.65 16.67 17.35 16.45 15.35 16.38
Means 12.84 11.65 11.10 13.02 12.71 11.70
L.S.D at 5% Level Irrigation: 1.22, 1.20
Fertilization: 1.29, 2.26 Irrigation x Fertilizaion: 2.13 3.50

Table 11: Average root yield (ton/fed) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and 2022/2023

seasons.
Fertilization treatments 2021/2022 season Means 2022/2023 season Means
(Kg/fed) Irrigation water source Irrigation water source
Canal water | Mixed water | Drainage water Canal water | Mixed water | Drainage water
control 21.27 18.80 18.30 19.46 16.37 15.17 14.00 15.18
90 Kg N 26.13 22.37 21.93 23.48 21.24 20.03 15.63 18.97
120KeN 30.93 25.97 24.97 27.29 21.86 21.43 16.17 19.82
24Kg K20 24.20 19.40 19.03 20.88 21.47 21.03 16.97 19.82
48Kg K2 O 27.20 2247 21.50 23.72 22.23 21.73 18.00 20.66
90KgN+24Kg K20 27.63 26.27 25.73 26.54 25.00 23.47 18.07 22.18
90KgN+48Kg K20 32.13 31.47 28.97 30.86 26.27 25.13 19.23 23.54
120KgN+24Kg K20 34.07 32.30 29.93 32.10 27.07 26.23 19.67 24.32
120KgN+48Kg K20 39.87 35.41 30.87 35.38 28.00 26.60 24.00 26.20
Means 29.27 26.05 24.58 23.28 22.31 17.97
L.S.D at 5% Level Irrigation: 2.51, 3.78
Fertilization: 2.85 2.65  Irrigation x Fertilizaion: 3.90 3.60
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Table 12: Average sugar yield (ton/fed) of sugar beet as affected by irrigation water source, fertilization treatments and their interaction in 2021/2022 and
2022/2023 seasons.

2021/2022 season 2022/2023 season
Fertilization treatments Irrigation water source Irrigation water source
(Kg/ted) Drainage Heans Drainage Heans
Canal water | Mixed water wa te;g Canal water | Mixed water watelfg
control 3.61 3.39 3.40 3.47 3.29 3.09 2.95 3.11
90 Kg N 4.52 4.04 424 4.27 4.24 4.05 3.21 3.83
120KgN 5.45 4.72 477 4.98 4.35 4.23 3.24 3.94
24Kg K20 442 3.63 3.75 3.93 4.40 4.30 3.62 4.10
48Kg K20 5.10 4.30 4.29 4.56 4.66 4.45 3.85 4.32
90KgN+24Kg K20 5.08 5.01 5.07 5.05 491 4.56 3.78 4.42
90KgN+48Kg K20 6.07 6.03 5.80 5.97 5.19 4.99 4.04 4.74
120KgN+24Kg K20 6.77 6.46 6.08 6.44 5.19 5.23 4.03 4.81
120KgN+48Kg K20 8.02 7.29 6.29 7.20 5.46 5.31 4.96 524
Means 5.45 4.99 4.86 4.63 4.47 3.74
L.S.D at 5% Level
Irrigation: 0.45 0.60
Fertilization:0.56 0.54

Irrigation x Fertilizaion: 0.95  0.89
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