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ABSTRACT

Two field experiments were caried out at EI- hamoul, Kafr El-
Sheikh Governorate in 2015/2016 and 2016/2017seasons to study the
effect of five nano-metric fertilizer treatments (Spraying plants with
tap water (control), Spraying plants with mixed nano-microelements(
Fe + Mn + Zn ), Spraying plants with nano-nitrogen, Spraying plants
with nano-phosphorus and Spraying plants with nano-potassium) on
growth and yield in four sugar beet varieties( Farida, Karam, P .T.S
and Hossam ) The plants were sprayed at 40 and 70 days from sowing
with the rate of 400cm®/feddan for all fertilizers used.

The obtained results indicated that sugar beet variety Hossam
gave the highest values of root weight, sodium %, top yield per
feddan(ton), root yield per feddan and sugar yield per feddan, while
sugar beet variety Farida gave the highest values of total soluble solids
% , sucrose %, purity % as well as potassium percentage as compared
with other sugar beet varieties tested in 2015/2016 and 2016/6017
seasons, respectively .

Sugar beet plants fertilized with nano-phosphorus fertilizer gave
the highest values of root weight, potassium %, top yield per feddan,
root yield per feddan as well as sugar yield per feddan as compared
with all other fertilization treatments in both seasons .

Fertilized sugar beet variety Hossam with nano-phosphorus gave
the highest values of root weight, top yield per feddan, root yield per
feddan as well as sugar yield per feddan in both seasons.

Key words: mixed nano- microelements, nano-metric fertilizer, nano-
nitrogen, nano-phosphorus, nano-potassium ,sugar beet
and sugar beet varieties.
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INTRODUCTION

Sugar beet (Beta vulgaris, L.) ranks the second important sugar
crop in the world. Recently, sugar beet has an important position in
Egyptian crop rotation as a winter crop not only in the fertile soils, but
also in poor, saline, alkaline and calcareous soils. The great
importance of sugar beet crop is not only from its ability to grown in
the newly reclaimed areas as

economic crop, but also for production higher of sugar under
these conditions as compared with sugar cane. Also it's productivity
make it a good cash crop at this situation. Attempts are made to
increasing sugar beet productivity and quality. This increase is likely
to be obtained by growing sugar beet crop in newly reclaimed soils
and increased productivity of unit area. Increasing of sugar beet
production can be achieved through applying the optimizing
agricultural practices i.e. cultivating high vyielding varieties and
fertilization.

Recently nanotechnology represent a new frontier for the
research community. Nanotechnology is working with the smallest
possible particles which raise hopes for improving agricultural
productivity through encountering problems unsolved conventionally.
In the management aspects, efforts are made to increase the efficiency
of applied fertilizer with the help of nano clays and zeolites and
restoration of soil fertility by releasing fixed nutrients. EI-Hawary
and Mokadem (1999), Shalaby et. al (2011) and El-Hawary et. al
(2013) found that sugar beet varieties significantly differed in root
yield / feddan , sugar yield / feddan, TSS% and sucrose % in both
season, on other hand significantly differed in K%, Na% and total
soluble solids percentage in both seasons.

Concerning nanofertilizer, Mamyandi et al (2012), found that
the maximum root diameter (14.3cm) and leaf width (8.5cm) was
obtained from Nano-iron spraying at 60% of ground cover. The lowest
soluble solids (°Brix) of sugar beet root (19.7%) were observed in
plants sprayed with Nano-iron at 60% ground coverage by canopy.
Jakiene et al (2015)at the beginning of intensive sugar beet
development , bio-organic nano fertilizer at single 1 L ha-1dose
increased the number of leaves by 19.6%, leaf area by 13.4%, root
diameter by 11.1%, canopy dry biomass by29.1%, root biomass by
42.6%, net photosynthetic productivity by 15.8%, root yield by
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12.6%, sucrose content by1.03 percentage points and yield of white
sugar by 19.2% in comparison with the untreated beets. Liu and Lal
(2015) reported that the application of nanoparticles to plants can be
beneficial for growth and development due to its ability for greater
absorbance and high reactivity . Barlog et al (2016) reported that
utilization of micronutrient like manganese, zinc and iron with balance
can enhance and increased productivity of yield sugar beet. Mekdad
and Rady (2016) showed that adding micronutrient mixtures (Fe +
Zn+ Mn) improved yield and its attributes of sugar beet crop .
Dewdar et al (2018) found that the best results were found when
sugar beet plants were treated with nano-microelements 200 mg/ L +
urea 1% and ranked as the first favorable treatments for root length
and diameter , dry matter per plant as root, top and sugar yields in
both seasons.

Therefore , this investigation was carried out to study the effect
of five nano-metric fertilizer treatments (Spraying plants with tap
water (control), Spraying plants with mixed nano-microelements(Fe
+Mn +Zn ), Spraying plants with nano-nitrogen, Spraying plants with
nano-phosphorus and Spraying plants with nano-potassium) on
growth and yield in four sugar beet varieties( Farida, Karam, P .T.S
and Hossam ) at EIl- hamoul, Kafr EI- Sheikh Governorate .

MATERIALS AND METHODS

Two field experiments were caried out at EI- hamoul, Kafr El-
sheikh Governorate in 2015/2016 and 2016/2017seasons to study the
effect of some nanofertilizers on growth and yield of some sugar beet
varieties.

The experiment treatments were as follows:
A-Sugar beet varieties
Four sugar beet varieties were studied as follows:

1-Farida 2-Karam 3-P.T.S 4- Hossam
Seeds of studied varieties were obtained from Delta Sugar
Company at EI- hamoul, Kafr El- sheikh Governorate , Egypt .

B- Nano-metric fertilizers treatment

1-Spraying plants with tap water (control)
2- Spraying plants with mixed nano-microelements( Fe + Mn + Zn ) at
40 and 70 days from sowing date (powder 10%).
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3- Spraying plants with nano-nitrogen at 40 and 70 days from sowing
date ( liquid 20%) .

4- Spraying plants with nano-phosphorus at 40 and 70 days from
sowing date ( liquid 20%).

5- Spraying plants with nano-potassium at 40 and 70 days from
sowing date ( liquid 20%) .

The plants were sprayed at the rate of 400cm®feddan for all
fertilizer treatments.

The experiments were laid out in split plot design with three
replications. The main plots were devoted to sugar beet varieties and
sub plots were allocated to nanofertilizers treatment. The area of each
sub plot was 21 m? (10 rows x 0.60 m width x 3.5 m long).

The Mechanical and chemical analysis of the soil at the
experimental site according to standard methods of Page ( 1982) and
Arnold (1986 ) in the 2015 / 2016 and 2016 / 2017 seasons are shown
in Table 1.

Table 1: Chemical and Mechanical analysis of the experimental
sites in 2015/ 2016 and 2016 / 2017seasons.

Characters 5eAS0NS
201572016 201672017

A Chemical characters:
FH 6.65 6.74
E.C. 1.09 1.17
Total N% 0.48 0.53
Available P (ppm) 1423 15.08
Available Zn (ppm) 5.03 522
Available K (ppm) 1.39 l.ol
B Mechanical characters:
Sand % 13.70 % 1335 %
Silt % 22.75% 22.25%
Clay % 63.5500 64.40%
Soil texture Clay Clay

On 12 and 15 October, seeds were hand sown in hill 20 cm apart
in 2015/ 2016 and 2016 / 2017 seasons, respectively. Super phosphate
fertilizer was added at the rate of 100 kg / feddan ( 15.5 % P,0s ) at
soil preparation. Nitrogen fertilizer was added at the rate of 90 kg /
feddan ( urea 46%) after thinning at 30 and 60 days from sowing
date. All other agronomic practices were followed as usually done for
the sugar beet crop.
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Characters studied:

At harvest time ( after 185 days from sowing date ) 10 plants
were token at random from each plot to determine root weight (g) per
plant.

The plants of the six middle rows were harvested to determine
the following characters:
1.Total soluble solids percentage
2.Root sucrose percentage, it was measured by saccharimeter
apparatus according to Le Docte A (1927).
3.Purity percentage
4.Root potassium and sodium percentages.

K and Na were measured by flamephotometer according to Brown
and Lilland (1964).
5.Top yield / feddan (ton).
6.Root yield / feddan (ton).
7.Sugar yield / feddan (ton).
The data were statistically analyzed according to Gomeze and

Gomeze (1984).

RESULTS AND DISCUSSION

Data recorded in Table 2-10 show clearly that sugar beet
varieties were significantly differed in root weight (g) , total soluble
solids % , sucrose % , purity % , potassium % , sodium % , top yield
per feddan , root yield per feddan and sugar yield per feddan in both
2015/2016 and 2016/6017 seasons .

The obtained results showed that in 2015/2016 season, sugar
beet variety Hossam gave the highest values of root weight 986.00 g ,
, sodium % 1.92 % , , top yield per feddan 8.53 ton , root yield per
feddan 34.54 ton and sugar yield per feddan 6.90 ton. Results in
2016/2017 season fallowed similar trend. The results showed that
sugar beet variety Farida gave the highest values of total soluble solids
%22.16 %, sucrose % 20.62 % , purity % 92.91 % as well as
potassium percentage 4.18 % as compared with other sugar beet
varieties tested in 2015/2016 season. On the other hand Farida variety
gave the lowest values of root weight 889.00 g, , sodium % 1.73 % , ,
top yield per feddan 6.87 ton , root yield per feddan 31.12 ton and
sugar yield per feddan 6.42 ton in 2016/2017 season.
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The superiorty of sugar beet variety Hossam in root and sugar
yield per feddan might be attributed to its highest root weight per plant
which led to raising root yield per feddan and consequently gave the
higher sugar yield than other varieties studied . These results are in
the same line with those obtain by El-Hennawy and El-Hawary
(1995), El-Sayed (1997), El-Hawary and Mokadem (1999),
Shalaby et. al (2011) and El-Hawary et. al (2013).

Also results presented in Tables 2-10 indicate that fertilization
treatments significantly affected all studied characters in both seasons.
Sugar beet plants fertilized with nano-phosphorus fertilizer gave the
highest values of root weight 1019.00 and 1028.00 g, potassium
percentage 4.12 and 4.15 % , top yield per feddan 8.45 and 8.74 ton ,
root yield per feddan 35.67 and 35.98 ton as well as sugar yield per
feddan 7.83 and 7.68 ton as compared with all other fertilization
treatments in 2015/2016 and 2016 /2017 seasons, respectively. The
increase in root yield by phosphorus fertilizer may be attributed to the
increase cell number and elongation which led to raising root valium
as well as gave heaviest root ,therefore increasing root yield per
feddan and consequently raising sugar yield . In this connection |,
sugar beet plants treated with nano-potassium fertilizer gave the
highest values of total soluble solids 22.60 and 22.77% , sucrose
percentage 21.59 and 21.94 % as well as purity percentage 95.54 and
96.37 % compared to other fertilization treatments in 2015/2016 and
2016/2017 seasons ,respectively .

The increase in total soluble solids percentage and sucrose
percentage caused by potassium fertilizer could be attributed to the
stimulating effect of potassium on increasing rate of photosynthesis
and transport of photosynthate from leaves to the storage root which
led to raising sucrose percentage.

These results are in harmony with those of Mamyandi et al
(2012),Moghadam et al (2012), Jakiené et al (2015 ), Liu and Lal
(2015), Barlog et al (2016), Mekdad and Rady (2016) and Dewdar
et al (2018).

Data recorded in Tables 2-10 showed too clearly that all traits
studied were significantly affected by the interaction effect among
sugar beet varieties and fertilization treatments in both seasons.
However, the obtained results showed that fertilized sugar beet variety
Hossam with nano-phosphorus gave the highest values of root weight
1065.00 g ,top yield per feddan 9.15 ton , root yield per feddan 37.30
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ton as well as sugar yield per feddan 7.83 ton as compared with all
other this interaction treatments in 2015/2016 season. Data recorded in
2016/2017 followed similar trend. Results showed that this variety,
i.e. Hossam gave the highest sodium percentage 2.01 and 2.21 %
when grown under control treatment in 2015/2016 season. In
2016/2017 season this variety gave the highest values of root weight
1084.00 g ,top yield per feddan 9.49 ton , root yield per feddan 37.95
ton as well as sugar yield per feddan 8.18 ton as compared with all
other this interaction treatments.

In this connection , fertilized sugar beet variety Farida by nano-
potassium gave the highest total soluble solids percentage 23.37 and
23.53 % and sucrose percentage 22.35 and 22.83 % as compared with
all other treatments in 2015/2016 and 2016/2017 seasons
respectively .

From this investigation it could be concluded that fertilized
sugar beet variety Hossam by nanotechnology phosphorus gave the
highest root and sugar yield per feddan at EI- hamoul, Kafr EI- sheikh
Governorate condition.

Table (2): Effect of some nanofertilizers on root weight per plant
(g)of some sugar beet varieties in 2015/2016 and 2016/2017
seasons.

Nanofertilizers 015/2016season 016/2017 season
treatments () sugar heet varieties (V) sugar heet varieties (V)
Farida | Karam | P.TS | Hossam | mean | Farida | Karam | P.IS | Hosam | men
contral 508.00 | §41.00 | 89100 | 91400 | 86300 | 828.00 | 83.00 | 91100 | 938.00 | 88200
FetMn+In | 83100 | 90000 | 91100 | 94300 | 902.00 | 88500 | 903500 | 948.00 | 96400 | 926.00
N 93400 | 950.00 | 99400 | 1028.00 | 95400 | 94100 | 100000 | 1017.00 | 100500 | 100200
P 967.00 | 101700 | 1027.00 | 106500 | 101900 | 970.00 | 102100 | 1037.00 | 1084.00 | 1028.00
K 58300 | 92300 | 941.00 | 98000 | 93200 | 88400 | 930.00 | 95200 | 100200 | 942.00
mean 539.00 | 93200 | 95300 | 986.00 | 94100 | 902.00 | 942.00 | 973.00 | 1008.00 | 936.00
LSDat3%for:V 17.00 19.00
\ 1300 300

VA 0 4.1
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Table (3):Effect of some nanofertilizers on total soluble solids
percentage of some sugar beet varieties in 2015/2016 and
2016/2017 seasons.

Nanofertilizers
treatments ()

2015201 bseason
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Table (4):Effect of some nanofertilizers on sucrose percentage of
some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nanoferlizers 2015/201 6season 2016/2017 season
treatments (Y) sugar heet varieties (V) sugar beet varieties (1)
Farida | Karam | P.TS | Howam | mean | Farida | Karam | P.TS | Howam | mean
conrol 1903 | 1813 | 1860 | 1895 | 1847 | 1908 | 1817 | 1871 | 1897 | 1873
FesMn+Zn | 2020 | 1386 | 1883 | 1007 | 1020 | 2031 | 1880 | 1003 | 1023 | 1036
N 1035 | 1843 | 1871 | 1896 | 1886 | 1967 | 1847 | 1881 | 1003 | 1399
P 217 | 2006 | 1083 | 100 | 2006 | 1247 | 2009 | 2130 | 236 | 113§
K PPk A W A 0 D ) O X R o R U A B S A
mean 06 | 1030 | 1968 | 1996 | 1989 | 1087 | 1038 | 1092 | 005 | 1008
LSD ati% forV 04 0.7
N 046 049
[ 106 110
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Table (5):Effect of some nanofertilizers on Purity percentage of
some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nanofertilizers 015/2018season 016/2017 season
treatments (N) sugar beet varieties (V) sugar heet varieties (1)
Farida | Karam | P.I.S | Hossam | mean | Farida | Karam | P.TS | Hossam | mean
control 006 | 9015 | 8939 | 9023 | 8993 | %004 | 3385 | 8943 | BBSI | 89.8
FetMn+In | 9201 | 9231 | 9070 | 8978 | 9121 | 9219 | 9156 | %070 | §782 | 9049
N 038 | 9101 | 8973 | 8977 | 9027 | 9068 | 8970 | 9008 | 8930 | 8994
P 0608 | 9431 | 9631 | 9370 | 9520 | 9706 | 9305 | 9995 | 0344 | OagS
K 0363 | 9660 | 9593 | 0400 | 953 | 0701 | 9607 | 97AT | O46% | 9437
mean 0203 | 9291 | 9230 | OL30 | 9243 | 9330 | 0206 | 9204 | OL2D | 9240
LD a3t for:V 033 030
N 050 04§
VN 100 10§

Table (6):Effect of some nanofertilizers on potassium percentage
of some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nanofertilizers 1015/201 6season 01672017 season

treatments () sugar heet varieties (V) sugar heet varieties (V)
Farida | Karam | P.TS | Hossam | mean | Farida | Karam | PTS | Hosam | mean

control L3 ) 376 | 368 | 310 | 369 | 4l6 | 38 AT MM 37

FetMo+Zn | 403 | 365 | M7 | 301 | 381 | 411 | 378 | 331 | 31§ | 1é
N {8 | 400 | 386 ) XA 39T | 43D 4l | 4E ]! 406

P L/ TR T T N Y N A (I 415

K %[ 1 O ) U K O [ . I 3.

el 418 | 390 ) 380 | 33T | 36 | 4l 3o a8 M 139

LSD at3% for:V 021 023
N 030 04
VN 0.1 0.78
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Table (7):Effect of some nanofertilizers on sodium percentage of
some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nanofertlizers 2015/201 6season 2016/2017 season

treatments () sugar heet varieties (V) sugar heet varieties (1)
Farida | Karam | P.TS | Hosam | mean | Farida | Karam | P.TS | Hosam | mean

control L§1 | 186 | 183 | 201 | 190 | 18 | 197 | 203 | 231 | 1Ml

FetMntZn | L79 | 181 | 190 | 186 | 18 | 18 | 188 | 1% | 203 19

N L6 | L78 | 182 | 193 | 18 | 170 | 183 | 187 | 19 156

P L§2 | Les | L77| 182 | L1 | 16T | L1 | 179 | 186 174

K L | L7 | L7 | 189 | L7 L L 181 | 190 180

mean L3 | L76 | 184 | 182 | 181 | L7 | 183 | 189 | 199 187

L.SD at % for: V 0.11 0.12
N 021 014
VX 060 063

Table (8):Effect of some nanofertilizers on top yield / fed (ton) of
some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nanoferilizers 2015/2016season 2016/2017 season
treatments (V) sugar beet varieties (V) sugar heet varieties (V)
Farida | Karam | P.I.S | Hossam | mean | Farida | Karam | P.TS | Hossam | mean
confrol 630 | 675 | T8 | 800 | 0% | 645 | 683 | T3 | 813 | TH§
FetMa+In | 665 | 740 | 765 | B30 | T30 | 681 | 76 | RI3 | 84F | TNA
N 0| T8 | ORI ) &M | T AL RIT | B3| 8% | §l6
P TEE | 845 | 836 | 018 | 84% | THS | BB} | 801 | 040 | 8N
K 615 | T35 | TH | 845 | TET | 683 | T8 | 82| 87T | 1M
mean 687 | 740 | T88 | RS} | T 0T | TR | RDT | %6 | 188
L5D at3% for:V 0.14 0.1
N 033 029
VN 093 059
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Table (9):Effect of some nanofertilizers on root yield / fed (ton)of
some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Namofertilizers 015201 6season 20162017 season
treatments (Y) sugar eet varieties (1) sugar hest varietis (1)
Farida | Karam | P.IS | Howam | mean | Farida | Karam | PTS | Hosam | mean
control B30 | 145 | 3120 | 3000 | 3033 | 1000 | 2087 | 80| 385 | WM
FetMntZn | 1085 | 3130 | 3180 | 3300 | 3138 | 3100 | 3170 | 320 | N7 | 34l
N 00 30 | M0 | 3600 | M45 | 3085 3A00 | 60 | 3675 | 3507
P 185 | 340 | 3895 | X0 | 34T | MAR | OMATR | 30| 385 | 30
K 090 | 34D | 95 M0 | 044 | 085 NS | BB ORI 0
mean D | 065 | 336 | MM 085 AT 9T | MOT ) ORI M

L3D at 3% for:V 062 035
N 030 0.1
VN 140 Ry

=y == =1

Table (10):Effect of some nanofertilizers on sugar yield / fed (ton)
of some sugar beet varieties in 2015/2016 and 2016/2017 seasons.

Nenofertilizers 2015/2016season 201672017 season
treatments (Y) sugar beet varieties (1) sugar beet varieties (V)
Farida | Karam | P.TS | Hoswam | mean | Farida | Karam | P.TS | Hosam | memn
conrol B38| A33 | B0 | 606 | A64 | AN | A4 | 5B 62 | AT
FetMutZn | 600 | 304 | 603 | o34 | 608 | 620 | 505 | 631 | 640 | 616
N 630 | 632 | 651 | 682 | 649 | 648 | 646 | 689 | 699 | 645
P T\ AT [ TEL L TR | TAU | el | AL | TTE | RIS | UM
K 691 | 682 | 699 | TR | 04 | 06 | 630 | T | M| I
mean 642 | 631 | 637 | 630 | 635 | 630 | 630 | 67 | T} | 67
LSD ati%for:V 002 0.0
N 01 0.1
VN 0.75 052
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