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ABSTRACT

A research experiment was conducted after sugar beet harvesting season of 2018/2019 to study the
losses in sugar beet roots and reducing it by using different storage methods (shadow and sun light), covering
(without, rice straw, sugar beet foliages and net) and spraying treatments (without, tap water and Mepiquat
chloride at 0.5, 1.0 and 1.5 cm/L) during storage periods (one, two, three and four weeks) under
environmental conditions of Dakahlia Governorate, Egypt. The experiment was carried out in factorial
experiment in randomized complete blocks design with three replicates. The highest values of root fresh
weight/plant, root length and diameter and infestation percentage and lowest root weight loss percentage were
recorded when stored under shading. The highest values of root fresh weight/plant, root length and diameter
and lowest root weight loss percentages were recorded when covering root piles with sugar beet foliages,
followed by covering with rice straw. The highest values of root fresh weight/plant, root length and diameter
and lowest root weight loss percentages and infestation percentages of sugar beet roots were recorded when
spraying piles of sugar beet roots with Mepiquat chloride at 1.0 cm/L. It can be concluded that stored sugar
beet roots after harvesting directly in piles under shading and covering with beet foliages and spraying piles
with Mepiquat chloride at 1.0 cm/L to reduce losses in sugar beet roots after harvesting and during storage
and achieve high apparent characters of roots under the environmental conditions of Dakahlia Governorate,

Egypt
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INTRODUCTION

Sugar beet is a specially type of Beta vulgaris L.
(Beta valgaris var. saccharifera L.) grown for sugar
production and is considered the most important sugar crop
in Egypt and in many countries all over the world besides
sugar cane (Sacchurum officinarum L.). Recently, sugar beet
crop has an important position in Egyptian crop rotation as
winter crop not only in the fertile soils, but also in poor,
saline alkaline and calcareous soils. Sugar beet being, often,
the most important cash crop in the rotation, it leaves the soil
in good conditions for the benefit of the following cereal
crops. By-products of sugar production, such as pulp,
molasses and lime, flow bath into agriculture to increase
livestock production and improve soil fertility as well as
provide various middle products as alcohol, forage and other
many products.

Most of sugar beet crop is planted in the winter and
harvested in the spring and summer in Egypt. Sugar beet
crop is a crop that has a rapid deterioration in its chemical
and technological properties after harvest, so this crop
cannot be stored in sun light. Nevertheless, sugar beet roots
must be removed from the ground at maturity and sugar
factories must be run for several months to process the crop
economically. Because of these factors, the harvest period
usually is compressed into a short period of time, and large
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quantities of sugar beet roots are stored for some days prior
to processing.

Storage conditions are important factors affecting the
losses of technological value of sugar beet roots (Al-Abdalla
et al., 2010). Besides crop management and environmental
conditions during the growing season also affect subsequent
storage losses (Wiltshire and Cobb, 2000). Al-Jaridi (2009)
found that the weight loss of topped and untapped roots
increased at the end of storing period, where elevated
percentages were showed by the topped roots stored under
sunlight 47.61% and the untapped roots stored in shade
40.04%. Lafta and Fugate (2009) reported that storage
sucrose loss increased by as much as 50% in roots that lost
9% of their weight due to desiccation and sucrose losses
increased linearly with further water-related weight loss. Al-
Abdallah et al. (2010) revealed that after harvest, most of the
beets is stored in piles, which respiration, rotting, and
physical deterioration decrease extractable sucrose. Alfaig et
al. (2011) stated that the obtained results showed marked
differences among the storage methods (storage at room,
outdoors and underground temperature) and periods (24 h,
48 h, 72 h, one week, two weeks and one month).
Underground storage scored the best results, which were
comparable with the control (fresh). Al-Zubi et al. (2015)
found that weight and weight loss percent were significantly
reduced throughout storage periods. Karim (2015) showed
that the moisture content in the roots of beets was decreased
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during the storage period by a large percentage and was
observed at the beginning of storage at 79% and reached the
end of storage to 61.9% at day 12. Hoffmann and Schnepel
(2016) concluded that root tip breakage contributes
considerably to storage losses of sugar beet. For long-term
storage it is therefore of particular importance to avoid
damage during the harvest operations and furthermore, to
have genotypes with high storability and low susceptibility
to damage. Abd EI-Rahman et al. (2019) concluded that the
storage of sugar beet roots in sun light without top (but
covered with its top) or without top (without covering) was
better in case of sugar recovery, followed by in room
storage.

Changes in root characteristics are closely related to
the loss of tissue turgor. Also, loss of moisture and thus
turgor drop and increase of the degree of wilting, changes
processing properties of the crop as well as the strength
parameters of the root (Trzebinski, 1984). Abou-Shady
(1994) revealed that sugar beet roots stored and covering by
tops had the lowest deterioration rate in recoverable sugar.
Ferweez and EI-Dengawy (2004) stated that sugar beet roots
could be held under covering by tops. It is not advisable to
leave harvested roots under sun even for one day, as its lost
significant weight. Karim (2015) showed that the rate of
moisture decrease was lower in the roots stored by covering
with beet throne in an open atmosphere. Mohamed et al.
(2017) indicated that the moisture content of the sugar beet
roots was decreased accompanied by an increase in the daily
weight loss rate, where the best results in the roots covering
with beet throne.

Sugar loss represents a substantial decrease in
revenue for the sugar industry, and even small reductions in
storage losses can have significant economic impact, when
multiplied over the volume of roots processed and the time
in storage. Mohamed (2002) revealed that sugar beet roots
stored by spraying with milk of lime had the lowest
deterioration rate in recoverable sugar yield/fed. Ferweez
and EI-Dengawy (2004) stated that sugar beet roots could be
held under spraying by Ca(OH), 20% in store room. It is not
advisable to leave harvested roots under sun even for one
day, as its lost significant weight. Al-Zubi et al. (2015) found
that chemical treatments i.e. three lime concentrations of 5,
10 and 15 %, and three concentrations of calcium chloride of
2, 4 and 6%, and a mix of 5% slaked lime with 2% calcium
chloride, beside the check (no treatment) had significant
effect on root weight and weight loss percentage, and the
best treatment was with calcium chloride 6%.

Therefore, this study was established to determine
the effect of storage methods, covering and spraying

treatments of sugar beet roots during storage periods on
losses of roots after harvesting and apparent characters of
roots under the environmental conditions of Dakahlia
Governorate, Egypt.

MATERIALS AND METHODS

A research experiment was conducted at Kafr Allam
Village, Miniat EI-Nasr Center, Dakahlia Governorate,
Egypt, after the sugar beet harvesting season of 2018/2019 to
study the losses in sugar beet roots after harvesting and
reducing it by using different storage methods, covering and
spraying treatments of sugar beet roots during storage
periods.

The experiment was carried out in factorial
experiment in randomized complete blocks design (RCBD)
with three replicates. The first factor included two storage
methods of roots after harvesting i.e. storage sugar beet roots
in shadow and in sun light. After harvesting sugar beet
immediately, roots were storage in piles under shading net
that used in greenhouses or under sun light conditions as
shown in Fig. 1.

The second factor incorporated with the four
covering treatments of sugar beet roots i.e. without covering
(control treatment), covering with rice straw, sugar beet
foliages and net. Under shadow or sun light conditions, piles
of sugar beet roots were covered with suitable amount of rice
straw or sugar beet foliages or net, which does not allow
light to penetrate the roots besides control treatment (without
covering) as shown in Fig. 2.

The third factor integrated with five spraying
treatments of sugar beet roots with different rates of growth
retardant such as Mepiquat chloride i.e. without spraying
(control treatment), spraying with tap water and spraying
with Mepiquat chloride at the rates of 0.5, 1.0 and 1.5 cm/L.
Under different storage methods and covering treatments,
piles of sugar beet roots were sprayed with about 6 liters of
tap water or solution of mepiquat chloride at the rates of 0.5,
1.0 or 1.5 cm/L,, that is enough to wet all the sugar beet roots
in the pile, in addition control treatment (without spraying)
as shown in Fig. 3. Mepiquat chloride (N, N-

dimethylpiperidinium chloride) 25 %, well known as PIX, is
a potential systemic plant growth regulator used as the active
ingredient for controlling excessive vegetative growth of
various crops. Mepiquat chloride used in this study was
manufactured by Suzhou Eagro Limited, China and obtained
from Agrocomp Company for Trade and Distribution, Nasr
City, Cairo.

Storage in chadow

Fig. 1. Storage methods of sugar beet roots after harvesting.
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Sugar beet foliage

Rice straw Without

Fig. 2. Covering treatments of sugar beet roots during storage.

Sugar beet field was planted on 2™ September, 2018
and harvested on 6™ April, 2019 and the this study was
started on 16" April, 2019 by storage sugar beet root for a
four weeks.

The sugar beet cultivar that used in this study was
Hossam, which is one of multigerm sugar beet cultivars, and
annually imported from Holland by Sugar Crop Research
Institute, Agricultural Research Center, Giza, Egypt.

Under field conditions of the study site, all studied
storage methods, covering and spraying treatments were
done as previously described.

In all studied treatments, about 70 kg of sugar beet
root were put in pile in each replicate and then stored,
covered and sprayed before beginning the study as formerly
mentioned.

Before beginning the study and after storage periods
(one, two, three and four weeks from beginning the study),
ten sugar beet root were randomly taken from harvested
sugar beet roots and each sugar beet piles (forty piles in each
replicate) to determine the following apparent characters:

1. Root fresh weight (kg/plant). It was measured as averages
weight of ten sugar beet roots.

2. Root weight loss percentage (%). It was estimated by
calculating the percentage of root weight difference
between the first to the second week, the second to the
third week and the third to the fourth week.

3. Root length (cm). It was measured as the means of length
of ten sugar beet roots.

4. Root diameter (cm). It was measured by using a varnier
caliper as the means of ten sugar beet roots.

5. Infestation percentage of sugar beet roots (%). Ten sugar
beet roots were randomly taken manually from different
depths form each pile. Roots which having any

Fig. 3. Spraying treatments of sugar beet roots before storage.

manifestation of fungal infection were considered as
infested. The infestation level was expressed as number
and percentage of infested roots.
i —_ Number of infested roots
Infestation roots (%) = Number of total roots in heap
All obtained data were statistically analyzed
according to the technique of analysis of variance (ANOVA)
for factorial experiment in randomized complete blocks
design (RCBD) to each storage period (one, two, three and
four weeks from beginning the study), then combined
analysis was done between storage periods as published by
Gomez and Gomez (1984) by using means of “MSTAT-C”
computer software package. Least significant difference
(LSD) method was used to test the differences among
treatment means at 5 % level of probability as described by
Snedcor and Cochran (1980).

RESULTS AND DISCUSSION

1. Effect of storage methods:

Regarding the effect of studied storage methods for
sugar beet roots (stored sugar beet roots under shading net
that used in greenhouses and in stored sugar beet roots sun
light "as control method™) on apparent characters (root fresh
weight/plant, root weight loss percentage, root length, root
diameter and infestation percentage of sugar beet roots), it
was significant after one, two, three and four weeks from
beginning the study and combined over storage periods as
shown in Tables 1 and 2.

It is clearly seen that, the highest values of root fresh
weight/plant, infestation percentage, root length and root
diameter of sugar beet roots were recorded when stored
sugar beet roots under shading net after one, two, three and
four weeks from beginning the study and combined over
storage periods as shown in Tables 1 and 2. Whereas, the

x100
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lowest values of root fresh weight/plant, root length, root
diameter and infestation percentage of sugar beet roots were
recorded when stored sugar beet roots in sun light as control
method after one, two, three and four weeks from beginning
the study and combined over storage periods.

However, stored sugar beet roots in piles under
shading net conditions indexed the lowest root weight loss
percentages (from first to second week, second to third week
and third to fourth week as well as combined over storage
periods) as shown in Table 1. Despite the fact that, stored
sugar beet roots in sun light conditions (control method)
outcomed the highest root weight loss percentages (from
first to second week, second to third week and third to fourth
week as well as combined over storage periods).

The reason that caused enhancement sugar beet
apparent characters due to stored under shading net may be
due to prevent deterioration caused by physical, chemical
and biological factors, where the moisture content of the
sugar beet roots was decreased by increasing storage period
and storage on sun light conditions which accompanied with
increase in the daily weight loss rate, where the best results
in the roots that stored in the shade (Mohamed et al., 2017).
Comparable results were stated by Al-Zubi et al. (2015).

2. Effect of covering treatments:

With reference to the effect of studied covering
treatments of sugar beet roots i.e. without covering (control
treatment), covering sugar beet roots with rice straw, sugar
beet foliages and net on apparent characters (root fresh
weight/plant, infestation percentage, root length and root
diameter of sugar beet roots), it is apparent from obtained

results that studied covering treatments of sugar beet roots
significantly affected apparent characters of sugar beet roots
after one, two, three and four weeks from beginning the
study and combined over storage periods as shown in Tables
land2.

The highest values of root fresh weight/plant, root
length and root diameter were recorded when covering root
piles with sugar beet foliages, followed by covering piles of
sugar beet roots with rice straw, and then covering piles of
sugar beet roots with net after one, two, three and four weeks
from beginning the study and combined over storage periods
as shown in Tables 1 and 2. However, the lowest values of
root fresh weight/plant, root length and root diameter were
produced from the piles of sugar beet roots left without
covering (control treatment) after one, two, three and four
weeks from beginning the study and combined over storage
periods.

On the other hand, the lowest root weight loss
percentages (from first to second week, second to third week
and third to fourth week as well as combined over storage
periods) were obtained by covering sugar beet piles after
harvesting with sugar beet foliages, followed covering sugar
beet piles after harvesting with rice straw, and then covering
sugar beet piles after harvesting with net as shown in Table
1. While, control treatment (without covering sugar beet
piles after harvesting) produced in the highest root weight
loss percentages (from first to second week, second to third
week and third to fourth week as well as combined over
storage periods).

Table 1. Root fresh weight/plant, root weight loss and infestation percentages of sugar beet as affected by storage
methods, covering and spraying treatments of sugar beet roots as well as their interactions during storage

periods and its combined.

Root fresh weight (kg/plant)

Root weight loss (%)

Infestation (%)

Storage X x X x - 5. & x X X ¥
periods 8 o o ) £ o o S S ] g g Q £
Treatments E gg gg 5 S ,;,9 : ég s ég 2 3 E gg eg 5 3
— N ™ < — V] ™ — N ™ <
A- Storage methods:
Shadow 1619 1435 1037 0783 1218 1099 2807 2417 2108 16.69 1154 531 384 935
Sun light 1549 1295 0.898 0613 1.089 1619 3047 3050 2572 868 580 314 259 505
F. test * * * * * * * * * * * * * *
B- Covering treatments:
Without 1440 1223 0841 0609 1.028 1487 3130 3116 2578 1023 523 000 0.00 386
Rice straw 1592 1368 0992 0.723 1169 1341 2776 26,71 2263 1657 1369 847 689 1141
Foliages 1821 1569 1087 0820 1324 1204 2695 2437 2112 1257 1005 845 597 896
Net 1482 1299 0949 0639 1.093 1404 3106 2709 2406 1136 571 000 0.00 457
F. test * * * * * * * * * * * * * *
LSD (005 0.046 0.041 0.047 003 0034 160 180 157 145 013 014 006 005 0.5
C- Spraying treatments:
Without 1374 1190 0.770 0567 0975 1516 3498 3118 2711 1912 1329 634 464 1085
Water 1464 1277 0851 0628 1055 1326 3339 2899 2521 1546 991 508 374 855
MCOS5cm/L 1605 1385 0988 0689 1167 1351 2828 2614 2264 1084 698 333 264 595
MC10cm/L 1778 1508 1104 0832 1305 1251 2307 2441 2000 836 598 312 234 495
MC15cm/L 1699 1466 1125 0773 1266 1351 26,63 2596 2203 963 719 329 270 570
F. test * * * * * * * * * * * * * *
LSD (005 0.043 0.046 0044 0040 0037 154 137 142 155 015 015 008 007 0.06
D- Interactions (. tesy:
A X B * * * * * * * NS * * * * * *
A X C NS * * * * * NS * * * * * * *
B X C * * * NS * NS * * * * * * * *
A X B X C * * * * * * * * * * * * * *

Com. = Combined, Foliages= Sugar beet foliages, MC = Mepiquat chloride
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Table 2. Root length and diameter of sugar beet as affected by storage methods, covering and spraying treatments of
sugar beet roots as well as their interactions during storage periods and its combined.

Storage periods Root length (cm)

Root diameter (cm)

Treatments 1tweek  29week 39week 4week  Com. 1%tweek 2Yweek 39week 4Pweek  Com.
A- Storage methods:

Shadow 25.08 22.25 19.85 18.56 2143 10.26 9.36 8.20 7.95 8.94
Sun light 2354 2094 18.68 17.80 20.24 10.09 9.09 7.95 7.78 8.73
F. test * * * * * * * * * *
B- Covering treatments:

Without 23.95 21.18 18.69 17.76 20.39 10.06 8.94 7.70 7.49 8.55
Rice straw 24.39 2177 19.43 18.21 20.95 10.18 9.37 8.21 8.02 8.94
Foliages 24.96 22.06 19.88 18.73 2141 10.30 9.54 8.32 8.13 9.07
Net 2393 2137 19.06 18.02 20.59 10.15 9.06 8.07 7.82 8.78
F. test * * * * * * * * * *
LSD (0.5 0.38 0.36 0.35 0.26 0.18 0.09 0.23 0.20 0.21 0.09
C- Spraying treatments:

Without 23.16 20.24 18.29 17.19 19.72 10.00 8.90 7.58 7.45 8.48
Water 23.63 20.95 18.77 17.62 20.24 10.10 9.13 7.86 7.66 8.69
MC 0.5 cm/L 2411 21.60 19.11 18.14 20.74 10.18 9.21 8.11 7.85 8.84
MC 1.0 cm/L 2573 23.03 20.59 19.29 22.16 10.34 9.53 8.53 8.27 9.16
MC 1.5 cm/L 2491 22.15 19.56 18.66 2132 10.26 9.36 8.31 8.10 9.01
F. tESt * * * * * * * * * *
LSD (0.5 0.42 0.40 0.40 0.29 0.21 0.10 0.25 0.22 0.23 0.11
D- Interactions . tesy:

A X B * * * * * * * * * *
AxC * NS NS * * NS * NS * *
BxC NS * * NS NS * NS * NS NS
A X B X C * * * * * * * * * *

Com. = Combined, Foliages= Sugar beet foliages, MC = Mepiquat chloride

The highest infestation percentages of sugar beet
roots after harvesting were obtained by covering sugar beet
piles after harvesting with rice straw, followed covering
sugar beet piles after harvesting with sugar beet foliages
straw, and then covering sugar beet piles after harvesting
with net after one, two, three and four weeks from beginning
the study and combined over storage periods as shown in
Table 1. While, control treatment (without covering sugar
beet piles after harvesting) produced in the lowest infestation
percentages of sugar beet roots after harvesting after one,
two, three and four weeks from beginning the study and
combined over storage periods.

The increases in improvement sugar beet apparent
characters by covering root piles with sugar beet foliages or
rice straw may be ascribed to maintain the moisture content
of the sugar beet roots in addition decreasing the daily
weight loss rate and lowest enzyme activity (Mohamed et
al., 2017).

3. Effect of spraying treatments:

Studied spraying treatments of sugar beet roots
(without spraying "control treatment"”, spraying with tap
water, Mepiquat chloride at the rates of 0.5, 1.0 and 1.5
cm/L) had significant effects on apparent characters (root
fresh weight/plant, root weight loss percentage, root length,
root diameter and infestation percentage of sugar beet roots)
after one, two, three and four weeks from beginning the
study and combined over storage periods as shown in Tables
land2.

The highest values of root fresh weight/plant, root
length and root diameter were recorded when spraying piles
of sugar beet roots with Mepiquat chloride as growth
retardant at the rate of 1.0 cm/L, followed by spraying piles
of sugar beet roots with Mepiquat chloride at the rate of 1.5
cm/L, then spraying piles of sugar beet roots with Mepiquat
chloride at the rate of 0.5 cm/L and spraying piles of sugar

beet roots with tap water after one, two, three and four weeks
from beginning the study and combined over storage periods
as shown in Tables 1 and 2. Whereas, the lowest values of
root fresh weight/plant, root length and root diameter after
one, two, three and four weeks from beginning the study and
combined over storage periods.

The lowest root weight loss percentages (from first to
second week, second to third week and third to fourth week
as well as combined over storage periods) and infestation
percentages of sugar beet roots after one, two, three and four
weeks from beginning the study and combined over storage
periods were resulted when spraying sugar beet roots piles
before storage with Mepiquat chloride at the rate of 1.0
cm/L, followed by spraying sugar beet roots piles before
storage with Mepiquat chloride at the rate of 1.5 cm/L, then
spraying sugar beet roots piles before storage with Mepiquat
chloride at the rate of 0.5 cm/L and spraying sugar beet roots
piles before storage with tap water as shown in Table 1.
Even as, control treatment (without spraying sugar beet roots
piles before storage with any treatment) produced in the
highest root weight loss percentages (from first to second
week, second to third week and third to fourth week as well
as combined over storage periods) and infestation
percentages of sugar beet roots after one, two, three and four
weeks from beginning the study and combined over storage
periods.

Chemical treatments is a good solution to reduce the
loss in sugar content and root loss throughout spraying beet
roots with calcium hydroxide or a mixture of calcium
hydroxide and calcium chloride. These chemicals increased
root hardness, and reflects sunlight because of its white
color, so thus reduces the temperature (Youssif and Abou
El-Magd, 2004). The reason that caused enhancement sugar
beet apparent characters due to spraying piles of sugar beet
roots with Mepiquat chloride as growth retardant at the rate
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of 1.0 cm/L may be due to the role of Mepiquate chloride
(pix) that has been widely used to reduce deterioration rate
of root tissues and the daily weight loss rate (Mohamed,
2002). These results are in agreement with those stated by
Ferweez and El-Dengawy (2004) and Al-Zubi et al. (2015).
4. Effect of interactions:

Sugar beet root fresh weight/plant, root weight loss
percentage, root length, root diameter and infestation
percentage of sugar beet roots were significantly affected by
the interaction among the studied factors i.e. storage
methods, covering and spraying treatments of sugar beet
roots after one, two, three and four weeks from beginning
the study and combined over storage periods as shown in
Tables 1 and 2.

The highest values of root fresh weight/plant, root
length and root diameter and the lowest root weight loss
percentages were recorded when stored sugar beet roots in
piles under shading net and covering with sugar beet foliages
in addition spraying piles roots with Mepiquat chloride as
growth retardant at the rate of 1.0 cm/L after one, two, three
and four weeks from beginning the study and combined over
storage periods as shown in Tables 3 and 4.

While, the lowest values of root fresh weight/plant,
root length and root diameter and the highest root weight
loss percentages were recorded when stored sugar beet roots
in piles under sun light conditions without covering and
spraying with Mepiquat chloride after one, two, three and
four weeks from beginning the study and combined over
storage periods.

Table 3. Root fresh weight/plant, root weight loss and infestation percentages of sugar beet as affected by the
interaction among storage methods, covering and spraying treatments of sugar beet roots during storage

periods and its combined.

Root fresh weight (kg/plant)

Root weight loss (%)

Infestation percentage (%0)

Characters

Storage periods é é é é = Ly by Sy e é é é é g
Treatments z Eg Eg 5 5 %9 % ég % ég § S z ’ag Eg 5 S
— N ™ < — N ™ — N ™ <
Without ~ 1.320 1.133 0688 0503 0911 1367 3863 3132 2787 1867 863 000 000 682
3 Water 1413 1230 0792 0543 0995 1307 3634 2597 2513 1563 543 000 000 526
£ MCO5cm/L 1507 1347 0.852 0638 1.086 1257 3574 2505 2445 1133 516 000 000 412
= MC10cm/L 1616 1410 1023 0880 1232 1027 2462 1325 1605 823 454 000 000 319
MC15cm/L 1558 1383 1.043 0.817 1200 1108 2735 2045 1963 837 475 000 000 328
Without 1500 1.293 0.785 0.608 1.047 1365 39.06 29.82 2751 4036 33.83 17.99 1438 26.64
E Water 1516 1337 0901 0.769 1131 1181 3240 2694 2372 3713 2726 16.76 1318 2358
'g"; MCO5cm/L 1581 1402 1143 0834 1240 1141 1802 2591 1845 1487 1325 553 440 951
. & MC10cm/L 1704 1527 1303 0963 1374 653 2405 1656 1571 1232 1189 550 371 835
i} MC15cm/L 1640 1481 1280 0.897 1324 998 1457 2234 1563 1362 1317 6.00 551 9.58
_‘cU‘; Without 1483 1387 0926 0770 1142 1570 3312 2706 2529 2576 2358 16.76 940 18.87
g Water 1683 1488 1063 0817 1263 1535 29.01 2339 2258 1499 1392 1338 767 1249
S MCO5cm/L 2037 1753 1243 00907 1485 1384 2836 2224 2148 940 904 867 665 844
© MCL1Ocm/L 2243 1891 1437 1177 1687 971 1321 1473 1255 822 802 732 589 736
MC15cm/L 2143 1814 1360 1053 1593 1068 2479 1791 1779 1055 932 842 6.04 858
Without 1290 1197 0.764 0565 0954 9.20 36.06 3354 2627 3023 1020 0.00 000 10.10
= Water 1383 1267 0843 0673 1041 865 3347 3327 2513 2048 723 000 000 692
2 MCO5cm/L 1480 1.343 1007 0.716 1136 825 2490 2799 2038 1533 695 000 000 557
MC10cm/L 1683 1537 1163 0.772 1289 717 2359 1983 1686 859 644 000 0.00 3.75
MC15cm/L 1595 1480 1129 0.754 1239 718 2418 2588 1908 970 832 000 000 450
Without ~ 1.270 1.027 0.663 0463 0.856 2451 39.18 3835 3401 908 617 000 000 381
§ Water 1290 1156 0.704 0508 0914 19.09 3531 3430 2957 803 581 000 000 346
£ MCO5cm/L 1372 1109 0861 0550 0973 1806 2809 3001 2539 789 444 000 000 3.08
= MC10cm/L 1543 1167 0832 0617 1040 1032 2314 2527 1958 662 273 000 000 233
MC15cm/L 1510 1267 0957 0569 1.076 1610 2464 2695 2256 850 472 000 000 330
Without 1490 1183 0.730 0524 00982 2044 3808 3520 3124 1047 917 821 723 877
E Water 1513 1243 0857 0556 1042 1752 3780 3477 3003 948 7.76 662 576 740
@ MCOS5cm/L 1593 1343 0832 0609 1094 1657 3271 27.76 2568 978 725 659 550 7.28
= g MClOcmL 1753 1510 1017 0776 1264 1374 2086 2324 1928 836 635 607 438 629
2 MC15cm/L 1633 1363 1077 0.697 1193 1558 3093 2641 2431 930 7.02 550 489 6.67
S Without 1417 1238 0804 0601 1015 1710 3842 3518 3023 1082 919 776 615 848
@ g Water 1546 1370 0843 0.630 1.097 1685 3591 2827 2701 860 764 389 338 587
£ MCO5cm/L 1807 1553 0.990 0.707 1.264 1405 3514 2484 2468 919 641 586 457 650
£ MC10cm/L 1940 1613 1.053 0797 1351 1148 2731 2384 2088 722 542 607 475 586
MC15cm/L 1910 1583 1150 0.745 1347 1248 3451 2446 2382 884 799 641 522 711
Without ~ 1.221 1.058 0.798 0503 0.895 19.27 28.63 3591 2794 762 555 000 000 329
- Water 1367 1127 0803 0528 0956 1694 2760 3493 2649 936 426 000 000 340
2 MCO5cm/L 1462 1227 0975 0550 1.053 1565 2554 3431 2517 896 339 000 000 308
MC10cm/L 1743 1407 1005 0673 1207 1305 2111 3231 2216 733 250 000 0.00 245
MC15cm/L 1600 1353 1.009 0.653 1.154 1501 2441 3364 2435 816 225 000 000 260
LSD (o0s) 0.085 0.082 0075 0074 0076 217 215 225 231 042 043 020 018 0.16

Com. = Combined, Foliages= Sugar beet foliages, MC = Mepiquat chloride

564



J. of Plant Production, Mansoura Univ.,Vol 12 (5), May, 2021

Table 4. Root length and diameter of sugar beet of sugar beet as affected by the interaction among storage methods,
covering and spraying treatments of sugar beet roots during storage periods and its combined.

Characters Root length (cm) Root diameter (cm)
_Sl_tr%;zigrﬁep:‘etglods 1tweek 2Mdweek 3Mweek 4"week Com.  1%tweek 2Wweek 3@week 4Mweek Com.
Without 23.50 21.58 18.33 17.18 20.15 10.19 9.01 7.38 7.17 8.44
§ Water 24.00 21.66 18.66 17.69 20.50 10.22 9.08 7.80 721 8.58
£ MCO05cm/L 2433 21.89 18.55 17.99 20.69 10.23 9.16 8.13 7.46 8.74
< MC1l0cm/L 26.78 23.08 20.00 19.22 22.27 10.24 9.50 8.50 752 8.94

MC15cm/L 2611 22.00 19.33 18.44

2147 10.25 9.40 844 747 8.89

Without 2455 20.33 18.89 1733

20.27 10.00 9.17 8.01 7.78 8.74

E Water 25.04 21.66 19.67 17.61 20.99 10.17 9.22 821 8.05 8.91

z MCO05cm/L 2511 22.74 20.23 18.66 21.68 10.30 9.35 831 8.19 9.04

= § MC10cm/L 2637 23.55 2144 19.44 22.70 10.40 9.53 8.53 8.53 9.25
° MC15cm/L 2566 23.00 2041 19.33 22.10 10.36 9.44 8.39 8.33 9.13
s Without 2433 20.66 19.66 18.33 20.75 10.16 9.15 7.95 7.69 8.74
@ ﬁg Water 24.66 22.30 20.33 18.99 2157 10.22 9.47 8.19 8.13 9.00
£ MCO5cm/L 2556 22.77 20.55 19.22 22.03 10.33 9.76 8.22 831 9.15

£ MC1lOcm/L 2651 2345 22.55 20.33 2321 1051 9.85 8.98 8.85 9.55
MC15cm/L 25389 23.38 20.89 19.88 2251 10.44 9.80 8.31 8.48 9.25

Without 23.89 20.77 18.56 17.85 20.27 10.09 8.88 7.83 7.58 8.59

- Water 24.29 21.22 19.00 18.03 20.63 10.17 9.06 8.02 7.64 8.72

2 MCO5cm/L 2455 2222 19.44 17.89 21.02 10.25 9.30 8.13 7.88 8.89
MC10cm/L 2566 24.00 20.78 19.33 2244 10.37 9.63 8.40 8.37 9.19
MC15cm/L 2477 22.77 19.79 18.40 2143 10.32 9.51 8.38 831 9.13

Without 21.22 19.31 17.29 16.59 18.60 9.57 8.28 704 7.26 8.04

3 Water 22.33 19.85 17.78 17.00 19.24 9.81 8.35 713 747 8.19

= MCO5cm/L 2277 20.00 18.21 17.22 19.55 9.85 8.76 727 7.52 8.35

< MCl0cm/L 2477 21.83 19.77 18.63 21.25 10.16 8.97 792 794 8.75
MC15cm/L 2366 20.66 19.00 17.62 20.23 10.08 8.85 742 7.88 8.56

> Without 21.89 19.66 18.00 16.62 19.04 9.96 9.26 7.37 7.37 8.49

& Water 2222 20.66 18.22 17.02 19.53 10.08 9.33 7.89 7.76 8.76

g MCO05cm/L 2333 21.33 18.44 18.26 20.34 10.14 9.34 8.30 7.98 8.94

= é MC10cm/L 2555 22.77 19.66 19.22 21.80 10.27 9.55 8.59 8.09 9.12
2 MC15cm/L 2422 22.00 19.33 18.66 21.05 10.16 9.51 8.50 811 9.07
= Without 23.66 20.33 17.77 17.07 19.711 10.05 9.18 754 741 8.54
n % Water 23.78 20.74 18.22 1724 19.99 10.15 9.24 7.85 7.59 8.71
£ MCO5cm/L 2411 21.22 18.88 18.11 20.58 10.23 947 8.55 8.06 9.08

£ MC1l0cm/L  26.00 2342 20.89 19.44 2243 10.54 9.80 8.86 8.56 9.44
MC15cm/L 2511 22.33 19.11 18.66 21.30 10.33 9.65 8.79 8.23 9.25

Without 22.22 1931 17.84 16.59 18.99 9.94 8.26 7.53 7.32 8.26

- Water 22.74 19.52 18.33 1737 19.49 9.95 9.33 7.79 7.46 8.63

£ MCO5cm/L 2311 20.66 18.55 17.75 20.02 10.11 8.59 7.99 7.38 851

MC10cm/L  24.22 2211 19.66 18.74
MC15cm/L 2384 2111 18.66 18.30

21.18 10.19 9.39 8.44 8.30 9.08
2047 10.16 8.70 8.23 8.00 8.77

LSD oo 045 048 049 051

053 018 020 021 025 028

Com. = Combined, Foliages= Sugar beet foliages, MC = Mepiquat chloride

The highest infestation percentages of sugar beet
roots after harvesting were obtained when stored sugar beet
in piles under shading net and covering that piles with rice
straw without spraying roots piles before storage with any
treatment, followed by stored sugar beet in piles under
shading net and covering that piles with rice straw as well
spraying roots piles before storage with tap water after one,
two, three and four weeks from beginning the study and
combined over storage periods as shown in Table 3. Whilst,
stored sugar beet in piles under sun light conditions without
covering with any treatment and spraying sugar beet roots
piles before storage with Mepiquat chloride at the rate of 1.0
cm/L produced the lowest infestation percentages of sugar
beet roots after harvesting after one, two, three and four
weeks from beginning the study and combined over storage
periods.

CONCLUSION

From obtained results of this study, it can be
concluded that stored sugar beet roots after harvesting
directly in piles until supplying to the sugar factory under

shading net and covering with sugar beet foliages in addition
spraying piles roots with Mepiquat chloride at the rate of 1.0
cm/L to reduce losses in sugar beet roots after harvesting and
during storage and achieve high apparent characters of sugar
beet roots under the environmental conditions of Dakahlia
Governorate, Egypt.
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