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SUMMARY AND CONCLUSION

This study was conducted in two experiments on one sandy soil of Egypt (30°22'11.0" N, 30° 47
41.0" E). The first was carried as a pots experiment at greenhouse experiment, Soil Science
Department, Faculty of Agriculture, Menoufia University, Shebin ElI-Kom, Egypt and the second was
carried out as a field experiment at Alkhatatba Village, El Sadat City, Menoufia Governorate, Egypt to
study the infulance of conventional (CMFs) and nano mineral fertilizers (NMFs) applied in soil-foliar
method and pre-treatment (soaking treatment) of sugar beet seeds using a mixture of micronutrients in
nano form on:

1- Chemical properties of sandy soil as well as its content of available macro and micronutrients.
2- Growth, yield and quality traits of sugar beet (Beta vulgaris L.vc.BTS-654) as well as its content
of macro and micronutrients.

Treatment in this study are listed as followed:

1- T1: Control 100% RDs (recommended doses) of N, P, K, Fe, Zn, Mn and Cu mineral fertilizers.
These RDs as defined by Ministry of Agriculture and Land Reclamation.

2- T2: Nano macronutrients + Nano micronutrients (NNPK+NMN) which carried out at 50 % of
recommended dose.

3- T3: Nano potassium (NK) which applied potassium sulphate at a rate of 50% of its RDs (25 kg
fed?).

4- T4: Nano micronutrients (NM) Mixtures of micronutrients containing of Fe, Zn, Mn and Cu. This
solution was added at application rate of 50 % of its recommended dose.

5- T5: Nano potassium + Nano micronutrients (NK+NMN) as described with the treatments number
3and 4.

This study was carried out on sugar beet (Beta vulgaris L.,vc BTS-645) plant. Seeds of sugar beet
were brought from Sugar Corps Research Institute, Agricultural Research Centre “ARC”, Giza, Egypt.
I- Greenhouse experiment

In this experiment, 40 plastic pots were used, where each pot was filled by 15 kg of fine sandy
soil. The pots were divided into two main groups (20 pots/ main group) representing the soaking
treatments. The pots of each main group were divided into five subgroups (4 pot sub group™)
representing the treatments of mineral fertilizers. All treatments of conventional and nanofertilizers
were carried out separately before planting. All pots were fertilized with recommended dose (RDs) as
defined by Ministry of Agriculture and Land Reclamation. This experiment includes 10 treatments.
The studied ten treatments were arranged in a two way randomize complete blocks design (RCBD) in
four replicates.
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At harvest stage (120 day), the plant of each pot was taken as a whole and separated into roots and
shoots. Then some growth parameters of both shoots and roots were carried. Their growth parameters
were as the following:

a- Root and shoots fresh and dry weight (g/plant™). Leaf chlorophyll content (mg m?) as well as leaf
area index (LAI).

b- Both shoots and roots chemical composition analyses.

In addition, relative changes “RC” (%) of the data of obtained were calculated.

PT-DC 100 (Equ)

RC (%) =

Where the DT and DC represent treatments values of treated and untreated soil and plants,
respectively.

After harvesting, the soil of each pot was taken from each pot, ground, good mixed, sieved through
a 2 mm sieve and kept for its pH and EC (dS m™) as well as the content of available macro and
micronutrients.

I1- The Field Experiment

A field experiment was carried out during 2022/2023 autumn-winter growing season at Alkhatatba
Village, El Sadat City, Menoufia Governorate, Egypt (30°22'11.0" N, 30° 47' 41.0" E). The
experimental area (600 m?) was divided into plots with a total number of 40 plots. These plots were
divided into equal main groups represent pre-treatment (soaking) treatment of sugar beet seeds. After
that the plots of each main group were divided into five subgroups representing the treatments of
mineral fertilizers as pre-mentioned with the firs experiment. At 26 October 2022, two seeds (under
soaked) of sugar beet seeds were handily planted in each hill at 5-10 cm depth with 25 cm distance on
2 sides of the beds (plants density 28000 fed™). Groundwater is used for irrigation with applying
surface drip irrigation. All plots were fertilized with recommended dose (RDs) as defined by Ministry
of Agriculture and Land Reclamation (as mentioned in the first experiment). The experimental
treatments were arranged in two-way randomized complete block design (RCBD) with four
replicates.

At harvest stage (190 days from sowing), plant roots of each plant were taken, weighted and
recorded as kg plant? and Mg fed™*. At the same day root of five plants were selected randomly from
each replicate to record their growth parameters which were as:

a) Morphological characters i.e, root length (cm), root diameter (cm), root fresh and dry weight (kg
plant® and Mg fed?).

b) Leaf chlorophyll content (at 90 and 180 day, mg m2).

¢) Quality traits.ie. sucrose percentage, quality index, a-amino-N, K, Na and total soluble solids
percentage (TSS %).

d) Nutrients content (N, P, K, Fe, Zn, Mn and Cu).

In addition, relative changes “RC” (%) of the data with the studied treatments in compared with
the control (T1) were calculated as illustrated with the first experiment.

After harvesting, soil sample was taken from each plot, prepared, and analyzed for its some
chemical properties and the content of available macro-and micronutrients.
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The obtained results could be summarized as follows: -
I-  Greenhouse experiment
1- Effect of CMFs and NMFs applications on:-

a) Sandy soil pH and EC.

- Nano-mineral fertilizers (NMFs) compared with led to a decrease in sandy soil pH and EC
compared to conventional mineral fertilizers (CMFs) with both non- and soaking treatments.

- There are not significant differences between the found data in relation with the studied treatments
of mineral fertilizers applied in soil-foliar methods.

- Soil pH and EC values with the soaking treatment were lower compared to these found with non-
soaking treatment, where these differences was not significant.

b) Sandy soil nutrients content.

- Soil content (mg kg?) of available N, P, and K varied widely based on the tested treatments of
mineral fertilizers in both conventional and nano forms. Soaking treatments with five soil-foliar
treatments of mineral fertilizers resulted in an increase in the sandy soil content of available N, P,
and K compared to non-soaking treatments.

- Mineral fertilizers (CMFs and NMFs) applications have an increase effect on sandy soil cultivated
by sugar beet of available contents of Fe, Zn, Mn, and Cu (mg kg™).

- The results show that, the treatments T2, T3, T4, and T5 resulted in a significant increase in the soil
content of these nutrients in compared with these found with T1, with wide variations between them.

2- Effect of CMFs and NMFs applications on sugar beet plant.

- Sugar beet leaves under sandy soil conditions are significantly affected by NMFs applications
compared to CMFs, with a relative change (RC%). Measured leaf characteristics such as chlorophyll
content, leaf area index (LAI), fresh weight, and dry weight increased significantly with NMFs
applications compared to CMFs treatments.

Similar increases were found with soaking treatment compared to non-soaking treatment under all
treatments of mineral fertilizers.

Both fresh and dry weight of sugar beet (roots and shoots) grown in sandy soil showed a wide range
depending on the studied treatments where with either of non- and soaking treatments the highest
weights found in the plant receiving T2.

The fresh weights of roots and shoots with non-soaking treatment ranged from 201.19 and 256.65 to
283.91 and 361.44 (g plant?) recorded RC values of 28 and 27 %, respectively. While their dry
weight with the non-soaking ranged from 95.97 and 115.13 to 147.27 and 187.54 (g plant) with RC
equal 54 and 63 %, respectively.

Sugar beet (roots and shoots) plant content (% and mg plant®) of N, P and K under sandy soil
conditions in relation with mineral fertilizers (conventional and nano forms) and seeds soaking
treatment using mixture of nanomicronutrients appeared a significant difference among the studied
treatments. Roots content (% and mg plant™) with non-soaking treatment N content ranged from
0.125 to 0.167 % and this rang with soaking treatment was from 0.132 to 0.176 %. As well as, N
content (%) of shoots varied from 0.116 to 0.160 % and from 0.124 to 0.173 % with non- and
soaking treatments, respectively. Nitrogen uptake (mg plant) by both roots and shoots of sugar beet
plants increased significantly as a result of NMFs applications compared with that found with CMFs
applications.

Phosphorus (P) content (%) and uptake (mg plant™?) were increased as a result NMFs applications
compared with CMFs applications in both roots and shoots of sugar beet plants grown in sandy soil
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under non- and soaking treatments. According to the found data of P content and RC values of its
uptake the experimental treatments of mineral fertilizers may be arranged in the following order
T2>T5>T3>T4>T1. This order was observed in both roots and shoots with non- and soaking
treatments.

- Also, K content (% and mg plant®) in both roots and shoots were increased significantly with NMFs
and soaking treatments in compared with CMFs and non-soaking treatments followed by these
fertilizers applications.

- The effect of some mineral fertilizers (N, P, K, and micronutrients) in conventional and nano forms
with non-and soaking on sugar beet contents (mg kg and mg plant') of Fe, Zn, Mn and Cu
especially with appeared wide response the nanofertilizers treatment (T2, T3, T4 and T5) compared
with data of T1, where the treatment of nano-mineral fertilizers resulted in a significant increase in
sugar beet (roots and shoots) content of Fe, Zn, Mn and Cu.

- Micronutrients contents and uptake (mg kg™ and mg plant?) of both roots and shoots of sugar beet
plants increased significantly as a result of soaking treatment in compared with that found with non-
soaking treatments.

I1- Field experiment
1- Impact of CMFs and NMFs applications on:-

a) Sandy soil pH and EC.

- There are not significant differences in the found data of soil pH and EC affected by the five tested
mineral fertilization treatments with both non- and soaking treatments.

- Soil pH and EC values appeared a low response for the soaking treatment, where their decreased in
compared to their non-soaking treatment. These decreases were not significant.

b) Sandy soil nutrients content.

- Results showed that soil content (mg kg*) of available N, P, and K varied widely based on the tested
treatments and the determined nutrient found with T2 especially with soaking treatment. The high
values of these contents were positive with wide variations.

- Sandy soil contents of available N, P, and K with NMFs were higher than these found with CMFs
with both non-and soaking treatment. Soaking treatments with five soil treatments of mineral
fertilizers resulted in a significant increase in the sandy soil content of available N, P, and K
compared to non-soaking treatments.

- Mineral fertilizers (CMFs and NMFs) applications have a significant effect on the available contents
(mg kg?) of Fe, Zn, Mn, and Cu in sandy soil cultivated by sugar beet.

- The results show that the treatments T2, T3, T4, and T5 resulted in a significant increase in the soil
content of these nutrients. All RC values of sandy soil content of available Fe, Zn, Mn, and Cu
affected by the studied treatments were positive, with wide variations between them.

2- Impact of CMFs and NMFs on growth, yield and quality traits of sugar beet
plants
a) Chlorophyll content (mg m2).

- Chlorophyll content (mg m) in the leaves of sugar beet plants (at 90 and 180 day growth period)
under sandy soil conditions was increased significantly as a result of NMFs applications in
compared with to that found CMFs applications with non-and soaking treatment. Similar significant
increases in the leaves content of chlorophyll was found with soaking treatment in compared with
these recorded with non-soaking treatment with the tested treatments of mineral fertilizers (CMFs
and NMFs).

b) Morphological characters and yield of Sugar beet plant (roots).

- Data of root length, root diameter, root fresh weight, root dry weight, root yield and sugar yield of
sugar beet plant grown in sandy soil increased significantly as a result of NMFs applications than
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these recorded with CMFs treatment with both of non- and soaking treatments. The highest weights
were found in the plant received T2.

- The root length and root diameter with non-soaking treatment ranged from 22.53 to 27.13 and 17.43
to 21.14 (cm) recorded RC values of 20 and 21 %, respectively. While their root fresh weight, root
dry weight with the non-soaking ranged from 1.20 to 1.52 and 0.317 to 0.419 (kg plant?) with RC
equal 27 and 32 % and root yield and sugar yield ranged from 35.38 to 43.92 and 6.63 to 8.85 (Mg
fed 1), respectively.

c) Quality traits.

- Data of quality traits.i.e. Sucrose percentage, quality, total soluble solid percentage (%TSS), a-
amino-N, K and Na of sugar beet plants under sandy soil conditions increased significantly by
NMFs applications in compared with these resulted from CMFs applications with both non-and
soaking treatment.

- Similar significant increases of the measured quality traits were found with soaking treatment in
compared with these recorded with non-soaking treatment with all mineral fertilizers (CMFs and
NMFs) treatments under study.

d) Nutrients contents.

- Sugar beet (roots) plants content (% and kg fed?) of N, P and K under sandy soil conditions in
relation with mineral fertilizers (conventional and nano forms) and seeds soaking treatment using
mixture of nano micronutrients was increased significantly as a result of NMFs applications in
compared with that found with CMFs applications with a significant difference with the effect of
treatments. This trend was found with both non- and soaking treatments.

- There are a significant difference among the studied treatments effect on roots sugar beet plants
content of N, P and K. Roots content (% and kg fed™?) of N, P and K with non-soaking treatment
ranged from 0.218 to 0.270, 0.089 to 0.104 and 0.079 to 0.098 % and this rang with soaking
treatment was from 0.299 to 0.292, 0.094 to 0.112 and 0.083 to 0.104 %, respectively.

Sugar beet content and uptake (mg kg and kg fed?) of micronutrients (Fe, Zn, Mn and Cu) under
sandy soil conditions in appeared a wide response to the tested treatments of mineral fertilizers
(conventional and nano forms) and seeds soaking treatment using mixture of nano micronutrients.
These contents were increased significantly as a result of NMFs applications in compared with those
found with CMFs applications. This trend was found with both non- and soaking treatments. As well
as the content of Fe, Zn, Mn and Cu with nano-mineral fertilizers are lower than these found with
soaking treatment.
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