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Introduction

WO FIELD experiments were carried out in private farm (new reclaimed soil) at El

Fayoum Governorate, Egypt during 2013/2014 and 2014/2015 growing seasons. These
experiments aimed to study the effect of foliar application of different forms of boron
microelement and number of sprays, i.e. control treatment (without), Borfam (one spray (1)),
Borfam (two sprays (1)), Boric acid (one spray (1)), Boric acid (two sprays (II)), Borax (one
spray (I)) and Borax (two sprays (II)) on growth, productivity and quality of sugar beet crop
under new reclaimed soil conditions.

Results showed that:

*  Sugar beet plants treated with Borfam treatment gave the highest values of effective root
length, root diameter, root fresh weight, leaves fresh weight and root/leaves ratio (after
150 days from sowing) these values were 23.4 (cm), 18.4 (cm), 1410 (g/plant), 825 (g/
plant) and 1.71, respectively. On the other hand, the lowest values of the previous traits
were recorded with the control treatment (without boron application).

e The results also showed that after 180 days from sowing Borfam (II) treatment recorded
the highest values of root and leaves fresh weight, root/leaves ratio, root diameter,
effective root length and photosynthetic pigments followed by Borfam (I).

e Atharvest Borfam (II) treatment showed superiority in all root parameters, i.e. root diameter
(52.33 cm), root length (32.00 cm) and root weight (3755 g/plant).

e The highest values of root yield (34.63 ton/fad), top yield (7.773 ton/fad), sugar yield
(6.00 ton/fad), sucrose percentage (18.86%) and extractable sugar percentage (17.33%)
were recorded with Borfam (II) treatment followed by Borfam (I) treatment, while the
lowest values were recorded with control treatment (without boron application).

Keywords: Sugar beet, Boron forms, Foliar application, Root, top and sugar yields, Quality.

conditions such as salinity and drought in addition

to complete the capacity of the existing factories

Sugar beet has become the first source of sugar
production in Egypt compared to the sugar cane
crop. The production of sugar beet in Egypt has
been expanded vertically and horizontally to a
great extent through the period from 1982 to
2016. Its productivity increased from 1.0 to 2.5
ton sugar/fad and its area from about 17 thousands
to more than 545 thousands faddan in the same
period. This sugar crop still has a great opportunity
for expansion in Egypt for several reasons, such
as sugar beet can grow under harsh environmental

and their future expansions mainly in the new
reclaimed areas.

Sugar beet in common with other dicotyledon
plants has a high boron requirements. This is
related to higher proportions of compounds
associated with the hemicullulose fraction and
in lignin precursors. It must be able to take up
sufficient quantities of the element to maintain a
minimum concentration in tissue or growth will be
disrupted.
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Boron plays an important role in the growth
and productivity of many crops, especially
sugar beet crop, which helps to accelerate
the sugar translocation process. Cooke &
Scott (1993) recorded that boron is the most
important trace element needed by sugar beet
because without an adequate supply the yield
and quality of roots are depressed. Allen
& Pilbeam (2007) emphasized that sugar
beet crop has high requirements for boron
when adequate boron nutrition is critical for
high yield and quality of crops. They also
reported that boron increases the rate of
transport of sugars from source to sink. Abido
(2012) reported that the advantage of boron
application may be due to the function of boron
in increasing plant metabolism, development
and growth. El Sayed et al. (2011), found
that increasing boron level caused significant
increases in Chl "a", Chl "b" and carotenoids
of sugar beet leaf. They also reported that
these results could be attributed to that boron
is an essential element for photosynthetic
pigments. El-Geddawy & Makhlouf (2015)
found that there was a significant positive
increase in root diameter and root length of
sugar beet due to the gradual increase in the
spraying concentration of boron from 105
to 210 ppm. They added that spraying sugar
beet foliage by 210 ppm produced the highest
averages of root thickness. Kristek et al. (
20006) studied the effect of foliar fertilization
with fertina B element (1.0 kg B/ha ) on sugar
beet productivity and quality. They reported
that root and sugar yields were increased
by 19.4% and 39.5% compared with control
treatment.

This work was conducted to find out the
optimal boron forms and number of sprays to
attain the maximum root and sugar yields with
the best quality traits of sugar beet crop grown
under new reclaimed soil conditions.

Materials and Methods

Two field experiments were carried out
during 2013/2014 and 2014/2015 growing
seasons in private farm at, El-Fayoum
Governorate. These experiments aimed to
study the effect of foliar application of three
boron forms, i.e. control (without), Borfam
one spray (Borfam I), Borfam two sprays
(Borfam II), Boric acid one spray (Boric acid
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I), Boric two sprays (Boric II), Borax one
spray (Borax I) and Borax two sprays (Borax
II). Treatments were arranged in a complete
randomized blocks design in 4 replicates.
Seeds of sugar beet variety Ras poly were
obtained from the Institute of sugar crops,
Agriculture Research Center (ARC), Ministry
of Agriculture, EI-Giza, Egypt. Normal
cultural practices for growing sugar beet crop
were practiced properly as recommended in
the region. Sugar beet seeds were planted in
sandy soil under drip irrigation system. The
experimental unit area was 16-m? consisted of
5 furrows each of 4 m in length and 80 cm
apart, the distance between plants was 25 cm.

Boron foliar application
Boron was added in three different forms
and the concentration of spray solution was
fixed at 300 ppm boron as follows:
1. Sodium borate (11 % B) at rate 545
gm/fad one spray and two sprays.
2. Boric acid ( H,Bo, (17% B) at rate 352
gm/fad one spray and two sprays.
3. Borfam (4% B + 30 % potassuim)
at rate 1.5 L/fad one spray and two
sprays.

Boron was sprayed on sugar beet foliage
after 140 and 170 days from sowing for each
boron form.

Soil samples were taken at random from
the experimental site at a depth of 0-30 cm and
30-60 cm from soil surface. The mechanical
and chemical analyses of the experimental
soil for the two growing seasons 2013/2014
and 2014/2015 are shown in Tables 1 and 2.

Data recorded
Samples of 10 plants each were chosen
at random from every treatment in the three
replications to determine the following growth
traits at the following two stages of growth,
i.e. 150 and 180 days from sowing :
Fresh weight of leaves (g/plant).
Fresh weight of root (g/plant).
Root diameter (cm)
Effective root length (cm)
Root/shoot ratio = root fresh weight (g/
plant) / leaves fresh weight (g/plant)
6. Photosynthetic =~ pigments:  which
were determined in the fresh leaves
according to Wettestien (1957).
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TABLE 1. Mechanical analysis of the experimental soil (%) for 2013/2014 and 2014/2015 seasons.

Soil texture Clay Silt Sand Depth (cm)
2013/2014 growing seasons

Sandy 43 5.6 90.1 0-30

Sandy 3.0 4.5 92.5 30-60
2014/2015 growing seasons

Sandy 4.7 6.1 89.2 0-30

Sandy 4.4 5.1 90.5 30-60

TABLE 2. Chemical analysis of the experimental soil for 2013/2014 and 2014/2015 seasons.
Depth Soluble cations and anions (meq/L) EC CaCo,
pH (ds/m)
(cm) Ca™  Mg"™ Na* K* HCO, Cr Y%

2013/2014 growing seasons

0- 30 1.28 0.68 1.62 0.39 1.13 2.16 8.1 0.40 2.83

30-60 1.43 0.61 1.81 0.31 1.29 2.28 8.2 0.42 2.96
2014/2015 growing seasons

0-30 1.29 0.71 1.59 0.41 1.12 2.11 8.0 0.39 2.85

30-60 1.41 0.63 1.83 0.33 1.27 2.18 8.1 0.42 2.93

Data recorded at harvest (after 205 days from
sowing)

At harvest (after 205 days from sowing) a
sample of ten plants each were taken from the
gardening rows to determine the following traits:
Top weight (g/plant), root weight (g/plant), root
diameter (cm) and root length (cm).

Top yield (ton/fad): calculated from top weight
of experimental unit) (fad = 4200 m?:

Root yield (ton/fad): calculated from root
weight of experimental unit.

Biological yield (ton/fad) = Top yield (ton/
fad) + Root yield (ton/fad).

Sugar yield (ton/fad): calculated according to
the following equation:

Sugar yield (ton/fad) = extractable sugar% x
root yield (ton/fad)/100

Quality measurements

The chemical contents were determined by
taken random samples of root tissues from the
three replications to determine the following
chemical components:

1. Sucrose percentage.
potassium (K%) and sodium (Na%)
percentage in roots

3. Purity percentage.

4. Extractable sugar percentage ( %).

It were determined in El-Fayoum Sugar
Company Laboratories at El-Fayoum
Governorate.

Statistical analysis

The obtained data were exposed to the proper
statistical analysis according to Snedecor &
Cochran (1967). The least significant differences
(LSR) using Costat computer program V 6.303
(2004). LSR at 5% level as significance was
used to differentiate between means. Data of
2013/2014 and 2014/2015 growing seasons were
subjected to homogeneity variance test. The test
was not significant, so the combined analysis of
the two seasons data was used.

Results and Discussion

Data recorded at 150 days

Growth measurements after 150 days from
sowing were estimated after the first spray of
boron foliar as follows:

Egypt.J. Agron. Vol. 39, No.3 (2017)
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Root traits

Data in Table 3 demonstrated the significant
effects of boron forms on some root traits of sugar
beet crop, i.e. (effective root length (cm), root
diameter (cm) and root fresh weight (g/plant)).
Data showed that sugar beet plants which treated
with Borfam treatment gave the highest values
of effective root length, root diameter and root
fresh weight by 23.4 (cm), 18.4 (cm) and 1410
(g/plant), respectively and showed superiority

over the other two boron forms. The positive
effect of boron may be due to its effective role
in cell elongation of root (Makhlouf & Khalil,
2017). Meanwhile the variations in effective root
length between the treatments, i.e. control, Boric
acid and Borax were not great enough to reach
the significant level. Data also cleared that the
control treatment recorded the lowest values of
root diameter (14.5 cm) and root fresh weight
(1076 g/plant).

TABLE 3. Effect of boron forms on root traits, leaves fresh weight (g/plant), root/leaves ratio and Photosynthetic
pigments (mg/g. fresh weight) of sugar beet plants (after 150 days from sowing).

Photosynthetic pigments

R. f. wt. L. f. wt. R/L R.D R.L (mg/g fresh weight)
Treatments (g/plant) (g/plant)  ratio (cm) (cm)
Chl. A Chl B Carot.

Control

(without) 1076 ¢ 718 d 1.5¢ 14.5d 154b 5.61lc 2.16¢ 1.43d
Borfam 1410 a 825 a 1.71a 184a 174 a 6.72 a 295a 2.18a
Boric acid 1269 ¢ 770 ¢ 1'55 156 ¢ 16.8b 6.17b 2.67b 2.01b
Borax 1302 b 787 b 1‘55 16.4b 16.5b 6.25b 2.71b 1.84 ¢

R.f.wt : Root fresh weight
R/L: Root/leaves ratio
R.L: Root length

L.f.wt : Leaves fresh weight
R.D: Root diameter

Leaves fresh weight (g/plant)

Data in Table 3 pointed out that the effect of foliar
spray of boron forms on leaves fresh weight was
significant. Data also showed that sugar beet plants
sprayed with Borfam gave the highest value (825 g/
plant) of leaves fresh weigh followed by Borax (787
g/plant) and Boric acid (770 g/plant) treatments.
On the other hand, the control treatment recorded
the lowest value (718 g/plant). These results are in
harmony with those obtained by Abido (2012) who
reported that the advantage of boron application may
be due to the function of boron in increasing plant
metabolism, development and growth. Makhlouf &
Abd EI-All (2017) found that increasing potassium
fertilizer levels caused a significant increase in the
values of leaf area index (LAI) of sugar beet plants
and they reported that this result may be attributed to
the role of potassium in increasing cell volume and
hence increasing leaf area/plant.

Root/leaves ratio

Datain Table 3 and Fig. 1 revealed that root/leaves
ratio responded significantly to foliar application
of boron forms. Data showed that sugar beet plants
treated with Borfam gave significantly the highest
value (1.71) of root/leaves ratio compared with the
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other treatments. These results revealed that Borfam
treatment encouraged root growth more than the
growth of sugar beet leaves. Meanwhile the lowest
value (1.5) of root/leaves ratio was recorded with the
control treatment (without Boron).

Photosynthetic pigments

Data in Table 3 indicated that the boron forms
attained significant effects on  photosynthetic
pigments, Ze. chlorophyll "a", "b" and carotenoids
(mg/g fresh weight). Data cleared that sugar beet plants
sprayed with Borfam recorded the highest values of
chlorophyll "a", chlorophyll "b" and carotenoids by
(6.72,2.95 and 2.18 mg/g fresh weight), respectively.
Meanwhile, the control treatment gave the lowest
values by (5.61, 2.16 and 1.43 mg/g fresh weight),
respectively. Similar finding was found by El Sayed
et al. (2011), who found that increasing boron level
caused significant increases in Chl "a", Chl "b" and
carotenoids of sugar beet leaf. They also reported that
these results could be attributed to that boron is an
essential element for photosynthetic pigments, where
it increases rates of photosynthetic O, evolution
and CO, fixation. Moreover, boron decreases the
activities of oxidative pentose phosphate enzymes
and respiration.
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Fig .1. Impact of boron treatments on root/leaves ratio of sugar beet plants (after 150 days from sowing).

Data recorded after 180 days from sowing

Root traits

Results in Table 4 showed the significant
effect of different foliar application forms of
boron and number of sprays on some root traits of
sugar beet under new reclaimed soil conditions.
The response of all studied traits to two sprays
of boron forms showed similar trends to that
obtained with one spray presented in Table 3.
Results also showed the superiority of two sprays
compared to one spray. This superiority hold
fairly true with all traits under investigation.
Sugar beet plants treated with two sprays of
Borfam ( II) recorded the highest mean values of
root fresh weight (2013 g/plant), root diameter
(35.6 cm) and effective root length (25.5 cm)
and the lowest mean values were obtained with
the control treatment (without foliar applicaiton)
by 1314 (g/plant), 22.6 (cm) and 17.7 (cm),
respectively. The effect of number of sprays on
all studied traits reached the significant level
only with Borfam form. The significant variation
between Borfam (I) and Borfam (II) treatments
means that repeating spray process had positive
effect on studied root traits of sugar beet plants.
This finding is in agreement with that obtained by
Enan (2011) who found that higher values of root
traits and fresh weight/plant were obtained with
increasing boron foliar application up to 200 ppm.

Leaves fresh weight

The data in Table 4 showed that leaves fresh
weight (g/plant) of sugar beet (after 180 days
from sowing) was significantly affected by
the different forms of boron element as well as
number of sprays. Results showed that Borfam

(IT) treatment recorded the highest value (933 g/
plant) followed by Borfam (I) by (926 g/plant)
and the lowest value (824 g/plant) was recorded
with the control treatment. The effect of number
of sprays of Boric acid was not great enough to
reach the significant level.

Root/leaves ratio

Data presented in Table 4 and Fig. 2 showed
that root/leaves ratio of sugar beet plants was
significantly affected by boron treatments. Data
also showed that Borfam (II) treatment was
significantly superior in root/leaves ratio and
recorded the highest value (2.16). All boron
treatments exceeded to different extents the
control treatment (subsequently, it was clear that
greater share of biomass was mainly partitioned
to root). On the other hand, the control treatment
recorded the lowest value (1.59) of root/leaves
ratio.

Photosynthetic pigments

Results in Table 4 demonstrated the significant
effect of boron forms and number of foliar
applications on photosynthetic pigments in sugar
beet leaves after 180 days from sowing. All boron
treatments increased significantly and to different
extents for the studied photosynthetic pigments.
Sugar beet plants sprayed twice by Borfam
recorded the highest values of chlorophyll "a",
chlorophyll "b" and carotenoids by 5.92,2.76 and
1.93 mg/g fresh weight, respectively. The control
treatment gave the lowest values by 4.21, 1.87
and 1.14 mg/g. fresh weight, respectively.

Egypt.J. Agron. Vol. 39, No.3 (2017)



406

M.A. ABD EL-HADY

TABLE 4. Effect of boron forms and number of sprays on root traits, leaves fresh weight(g/plant) and photosynthetic
pigments (mg/g fresh weight) of sugar beet plants (after 180 days from sowing).

Photosynthetic pigments

Treatments R-f. L. f. wt. R/L Root Root (mg/g fresh weight)

wt. (g/ .

(g/plant) ratio D. ChI

plant) Chl “a” b Carot.
Control 1314e  824e  159e 226e 17.7f  421f 187 f l.ldg
(without )
Borfam 1 1886 b 926 ab 2.04b 30.7b 21.5b 572b  2.35d 1.85b
Borfam 1II 2013 a 933 a 2.16a 35.6a 255a 592a 276a 193a
Boric acid I 1658 d 835 de 1.98 ¢ 25.2d 18.4¢ 493d 2.l4e 1.33f
Boric acid 11 1236 856 cd 1.97 ¢ 26.1d 19.2d 476 ¢ 2.33d 140¢
Borax I 1715 ¢ 877 ¢ 1.95¢ 282 ¢ 20.3 ¢ 513¢ 243 ¢ 1.51d
Borax I1 1534 907 b 1.86d  285c¢ 21.5b 516¢c 251D 1.64c¢

(I) One spray (IT) Two sprays

R.f.wt. : Root fresh weight L.f.wt. : Leaves fresh weight
R/L: root/leaves ratio R.D: root diameter
R.L: root length

2.5

Root/leaves ratio

1.5
1
0.5
0]

Control

Borfam1 Borfam2 Boricacid Boridacid Boraxl

Treatments

Borax 2
1 2

Fig. 2. Impact of boron treatments on root/leaves ratio of sugar beet plants (after 180 days from sowing) .

Data recorded at harvest (after 205 days from
sowing)

Data in Table 5 showed the influence of born
treatments on sugar beet root parameters and
top weight at harvest under new reclaimed soil
conditions. Data obtained cleared that root traits
and top weight had significantly affected by boron
forms as well as number of sprays. The highest
values of root diameter (cm), root length (cm),
root weight (g/plant) and top weight (g/plant)
were recorded with Borfam (II) treatment. El-
Geddawy & Makhlouf (2015) found significant
positive increase in root diameter and root
length due to the gradual increase in the spraying
concentration of boron from 105 to 210 ppm.
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They also found that spraying sugar beet foliage
by 210 ppm produced the highest averages of root
thickness. Abido (2012) reported that the relative
advantage of boron element on root thickness
may be due to the distinct role on photosynthates
translocation process. Data also showed that the
lowest values of root diameter (30.33 cm) and root
length (19.67 cm) were recorded with the control
treatment. While, the lowest values of root length
were recorded at control and Boric (I) treatments
by the same value (19.67 cm). On the same trend,
the previous treatments gave the lowest values of
root weight (2032 and 1985 g/plant, respectively).
Concerning the influence of boron forms on top
weight, the obtained results showed that sugar
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beet plants treated with Borfam (I) and Borfam
(IT) gave the highest values of top weight (1182
and 1177 g/plant, respectively) followed by
Borax (IT) (1151g/plant). These results could be

attributed to containment of Borfam on potassium
element and its role in increasing cell volume and
hence increasing leaf area/plant (Makhlouf &
Abd El-all, 2017).

TABLE 5. Effect of boron forms and foliar number of sprays on root parameters and top weight of sugar beet at

harvest.
. Weight (g/plant)
Root diameter
Treatments Root length (cm)
(cm) Root Top
Control
(Without) 30.33 ¢ 19.67 ¢ 2032 f 953 ¢
Borfam I 4433 Db 29.00 b 3334 b 1182 a
Borfam II 5233 a 32.00 a 3755a 1177 a
Boric acid I 35.33d 19.67 ¢ 1985 f 828 d
Boric acid II 34.33d 22.67d 2197 e 872 cd
Borax I 40.00 ¢ 24.67 ¢ 2443 d 1085 b
Borax 11 42.67 bc 27.67b 2846 ¢ 1151 ab

(I) One spray  (II) Two sprays

Results illustrated in Table 6 pointed out that
root, top, biological and sugar yield of sugar beet
were significantly affected by the different forms
of boron as well as their number of sprays. Data
revealed that sugar beet plants treated with Borfam
(II) gave the highest values of root yield, top
yield, biological yield and sugar yield (ton/fad).
These values were 34.63, 7.773, 42.40 and 6.5333
ton/fad, respectively, followed by borfam (I)
treatment. On the other hand, the control treatment
recorded the lowest values of root yield, top yield,
biological yield and sugar yield (ton/fad) (21.66,
5.63, 27.29 and 3.863 ton/fad, respectively).
Meanwhile, differences in sugar yield between
control, boric acid (I) and borax (I) treatments were
not significant. Gobarah & Mekki (2005) found
that boron application to sugar beet significantly
increased root yield and its components as well
as sugar yield. Pospisil et al (2005) reported that

the application of 50 L/ha of fortina B (3% N +
4% B) increased the root and sugar yield of sugar
beet crop. Similar finding was found by Kristek et
al. ( 2006) studied the effect of foliar fertilization
with fertina B element ( 1.0 kg B/ha ) on sugar
beet productivity and quality and found that root
and sugar yields were increased by 19.4% and
39.5% compared with control treatment (without).
Allen & Pilbeam (2007) emphasized that sugar
beet crop has high requirements for boron when
adequate boron nutrition is critical for high yield
and quality of crops. They also reported that boron
increases the rate of transport of sugars from
source to sink. El-Geddawy & Makhlouf (2015)
found that increasing boron foliar application
attained a significant response in the values of root
fresh weight/plant. They also reported that this
observation is due to the important role of boron
in dry matter translocation and accumulation which
in turn was reflected on the final root fresh weight.

TABLE 6. Effect of boron forms and foliar number of sprays on yield of sugar beet at harvest (after 205 days from

sowing).

Treat ¢ Yield (ton/fad)

reatments Root top Biological Sugar
Control 21.66 5.63¢ 2729 3.49d
(without)
Borfam (I) 28.60 b 7.483 ab 36.08 b 4.65b
Borfam (IT) 3463 a 7.773 a 42.40 a 6.00 a
Boric acid (I) 2373 e 6.280d 30.01e 3.75d
Boric acid (II) 25.53d 6.410d 31.94d 412 ¢
Borax (I) 25.17d 6.846 ¢ 32.02d 3.65d
Borax (II) 27.08 ¢ 7.296 b 3437 ¢ 421c¢

(I) One spray  (II) Two sprays
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Quality measurements

Data in Table 7 point out the influence of
deferent forms of boron foliar applications and
number of sprays on some quality measurements
of sugar beet roots. Data obtained showed that
the highest value of sucrose percentage (18.86%)
was recorded at Borfam (II) treatment followed
by Borfam (I) treatment, while the lowest value
(16.1%) was recorded with the control treatment.
This observation is due to the important role of
boron and potassium in sugar translocation and,
in turn sugar storage and accumulation in sugar
beet roots. This finding was agreement with
that obtained by Enan (2011) who found that
higher value of sucrose percentage was obtained
with spraying boron at concentration 100 ppm.
El-Geddawy & Makhlouf (2015) investigated
the effect of boron fertilizer levels on sucrose
percentage in sugar beet roots and they found
that there was significant increase in the values of
sucrose % due to the increase in applied doses of
boron fertilizer. Wang et al. (2015) reported that
potassium (K) is an essential nutrient required in
higher amounts for plant metabolism especially
for photosynthesis and assimilates transport.
Concerning the effect of boron treatments
application on potassium (K%) and sodium (Na%)
percentage, data showed that the differences
between boron forms application on K% were
not significant for all studied treatments. On the

other hand, the values of Na% differed greatly due
to the different treatments of boron application.
Data also cleared that Borax (II), Borax (I) and
the control treatments recorded the highest values
of Na%.

In respect to the influence of boron forms and
their number of foliar spray on purity percentage,
data in Table 7 obviously showed that Borfam (II)
and Borfam (I) treatments recorded the highest
values of purity percentage by 88.18 and 87.89%,
respectively. Data also showed that variations in
purity percentage between the other treatments
[control (without), Boric acid (I), Boric acid (II),
Borax (I) and Borax (II)] were not great enough
to reach the significant level. The importance role
of boron element on purity % comes through its
beneficial effect on the values of sucrose % (Table
7). This result is in agreement with that reported
by Abido (2012) and El-Geddawy & Makhlouf
(2015).

Regarding the effect of boron forms and
number of sprays on extractable sugar, data cleared
that extractable sugar was significantly affected.
The highest value (17.33%) of extractable
sugar pecentage was recorded with Borfam (II)
treatment while the lowest value (14.50 %) was
recorded with the control treatment.

TABLE 7. Effect of boron forms and foliar number of sprays on quality measurements of sugar beet roots (after

205 days from sowing).

Treatments Sucrose % Potassium % Sodium % Purity % E)s(:ll'gz;c:?’;)’le
Control (without) 16.1¢ 3.8 ab 2.00 ab 83.73b 14.50d
Borfam (I) 182b 4.10 ab 1.20d 87.89a 16.27b
Borfam (II) 18.86 a 420a 1.06d 88.18 a 1733 a
Boric acid (I) 17.33 cd 3.96 ab 1.60 ¢ 85270 16.13 b
Boric acid (II) 17.76 be 3.8 ab 1.80 be 85.89b 16.13 b
Borax (I) 17.1d 3.63b 2.00 ab 84.06 b 15.53¢
Borax (II) 17.83 be 3.96 ab 2.12a 84.49b 15.80 be

(I) One spray (II) Two sprays
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