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ABSTRACT

Effect of Algae extracts foliar application on peanut and maize was investigated during the two successive
cultivation seasons of 2013 and 2014. Peanut and maize were cultivated and sprayed twice after five and nine weeks from
transplanting by extract of Algae extracts at concentrations of 1.5 g/l which is equal to 300 g/200 L/fed as foliar application.
Data showed that differences were was superior in both peanut and maize with application of Algae extracts in yield
parameters and nutrient contents as compared to the control treatment. Applying Algae extracts significantly increased
pod weight, number of Pod per plant, number of seed per plant, pod and seed yield and oil percentage. Foliar application
of 300 g Algae per feddan also improved nitrogen, and protein contents of the peanut seeds and maize grains. This
treatment also, significantly improved the iron, zinc, manganese and copper content of both peanut and maize crops. The
results of the study concluded a positive response of peanut and maize yield and nutrient content to the foliar application
of Algae extract.
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INTRODUCTION

In view of increasing the population in Egypt, resort to increase the provision of food, it was necessary
to increase the agricultural area of new land newly reclaimed facing many difficulties as regards the physical,
chemical and biological properties. Where are these kinds of land down the nutritional content and Structural
weakness and loss of fertilizer the imbalance between the elements. In addition, low in micronutrients, these
circumstances is difficult to achieve these demands was the duty to follow the methods increase productivity
in sandy soil (1). Peanut (Arachis hypogaea, L.) as one of the leguminous crops, is due to the high nutritive
value of its seeds which considered rich in protein and fats in addition to other vital components. Therefore, it
is an important source of edible oil and protein (2). In addition, the crop has a good ability for growing in light
soil, and thrives on improving the characteristics of the newly reclaimed sandy soils which commonly suffer
from some constraints such as poor physical properties and nutrient deficiency. In Egypt, during the last two
decades, land reclamation is necessary. Maize (Zea mays) is regarded as an ideal silage crop with a low
buffering capacity and adequate water soluble carbohydrates which results in rapid preservation (3). The
biggest limitation of maize silage as animal feed is its relative low crude protein value of 7.7 % of DM (4).

The use of biofertilizer in such soil showed a good means in that concern. Numerous studies have
shown a substantial increase in growth and yield of wheat plant in reclaimed sandy soils (5). Algae is
considered as an important group of microorganisms capable of fixing atmospheric nitrogen, However,
extracts of algae naturally contain auxins, cytokinins and gibberellic acid (6). Blue green algae (BGA) are
photosynthetic nitrogen fixers and are free living. Cyanobacteria are capable of abating various kinds of
pollutants and have advantages as potential biodegrading organisms (7). Excretion of growth-promoting
substances such as hormones (Auxin, Gibberellins), vitamins, amino acids (8). (9) on palms and (10) on orange
trees reported that foliar application of algae extract considerably improved the leaf area of palms and orange
trees and increased content of N in leaves of palm trees. (11) showed that increasing grain and straw vyield,
plant height, number of capsule/ plant, number of branches/ plant, seed weight/ plant and 1000 seed weight
of sesame plants when spirulina algae was used as bio-organic fertilizer. (12) Found that BGA and Azotobacter
in different combinations with chemical fertilizers gave the highest values of chlorophyll. (13) stated that
cynobacteria are used as biofertilizers, which enhanced the growth of higher plants like wheat, rice, maize,
vegetables and certain medicinal plants. The main objective of this study is to evaluate the application of Algae
extracts in enhancing the yield, quality and nutrient contents of peanut and maize grown in field experiments
under sandy soil conditions.

MATERIAL AND METHODS

Two summer field experiments were carried out at the Station in National Research Centre, Nubaria
Sector, Beheira Governorate, Egypt, during the summer season of 2013, to investigate the response of peanut
and maize to a foliar application of algae under sandy soil condition. Soil sample was taken from 0-30 for
analysis before applying the fertilizers and during preparing soil. Some physical and chemical properties of a
representative soil sample used in the experimental soil site were determined according to (14) and data
showed in (Table 1).

Table (1): Soil physical and chemical soil properties of the experimental soil site

Soil characteristics I Maize I Peanut Soil characteristics | Maize | Peanut
Particle size distribution (%) Available Macronutrients (mg 100 g soil!)
Sand 77.52 76.5 N (K- Chloride Ex.) 3.19 16.10
Silt 10.00 4.82 P (Na Bicarbonate Ex.) 0.97 9.38
Clay 12.48 19.22 K (Ammo. Acetate. Ex.) 12.3 16.31
Texture class Sandy loam Sandy clay loam Available Micronutrients (ppm)
pH (1:2.5) 8.30 8.30 Fe++ (DTPA Extract) 3.2 13.5
EC (dS m1) (1:5) 0.684 4.275 Zn++ (DTPA Extract) 2.9 0.12
Organic matter (%) 0.92 0.91 Mn++ (DTPA Extract) 0.12 8.44
CaCOs (%) 4.76 4.82 Cu++ (DTPA Extract) 0.004 0.02
Soluble Cation (mg 100 g soil!) Soluble Anion (mg 100 g soil!
Na* 4.66 4.37 COs~ 0.00 0.00
K* 4.66 4.35 HCO3- 19.03 25.38
Ca** 4.73 1.87 Cl- 9.08 3.52
Mgt 1.14 4.35 S04~ 13.92 15.43
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A randomized complete design with three replications was used. Maize seeds (hybrid 3) and peanut
grains variety (Giza 6) planted on 13™ May, 2013 and 2014. With insulted before sowing with the specific
Rhizobium bacteria inoculants. It was fertilized with 100 Kg/fed. Calcium super phosphate (15.5 % P20s) during
the tillage and N fertilizer was applied as Ammonium nitrate (33 % N) divided into 3 equal doses started after
one week of planting in the field and after one week after every cutting, respectively. Algae (seaweed) extracts
were applied as a foliar application on the plants. The rates used were 0.0 and 1.5 g/L which equal zero and
300 g/ 200 L/fed. The algae was sprayed two times, 30 and 45 days of planting and after that 15 and 30 days
after each cutting. Chemical composition and mineral concentration of Algae extracts were determined
according to the standard methods of (15) and presented in (Table 2). At harvest, representative leaf and
Seeds samples were analyzed for the nutrient content in peanut and maize (N, P, K Fe, Zu, Cu and Mn) and
determined according to (14).

Table (2): Chemical composition and mineral concentration of algae extracts

Chemical composition (%) Mineral concentration
Moisture 6.12 £ 0.02 Nitrogen (%) 8.00 Iron (ppm) 12.4 +| 0.16
crude protein 50.67 = 1.79 | Phosphorus | (ppm) 123.1+ 1.46 Zinc (ppm) 0.72 | 0.04
Ash 10.55+0.32 Potassium (ppm) 170.0 2.86 |Manganese| (ppm) 260 £| 0.21
Total lipids 7.13+0.18 Calcium (ppm) 63.7 0.73 Cupper (ppm) | 5.10 | 0.66
crude fiber 4.11 +0.18 Sodium (ppm) | 216.7 % 4.41 Lycine (ppm) 19.10+| 1.01
carbohydrates 20.42 + 0.27 | Magnesium | (ppm) 6.20 + 0.06 |Methionine| (mg/g) 5.31 +| 0.81

Amino acid concentrations (mg/g)

Essential amino acids Non essential amino acids
Isoleucine 14.16 + 0.98 Cystine 330+ 0.41
Leucine 2942 + 1.27 Alanine 33.81+ 1.21
Lycine 19.10 + 1.01 Aspartic 36.69 + 1.09
Methionine 531+ 0.81 Serine 18.43 t 1.14
Phenylalanine 23.78 1.21 Glycine 15.06 £ 1.04
Threonine 13.59+ 0.87 Tyrosine 19.74 + 1.03
Valine 18.40 1.41 Proline 14.88 + 0.34
Histidine 1346 1.19 Ammonia 5491+ 1.12

Statistical analysis:

All data were statistically analyzed according to the technique of analysis of variance (ANOVA)
according to (16), using “MSTAT-C” Computer software package. Newly Least Significant Differences (NLSD)
according to the producer outlined by (17) were used to test the differences between treatment means.

RESULTS AND DISCUSSION
Peanut Yield

Data in Table (3) cleared that the foliar application of Algae extract at a rate of 300 g fed! achieved
the highest values of fresh weight (g plant™), pods and seeds weight and number of pods. The results shown
that a remarkable increase in fresh weight (g plant™) such as plant all, shoot and root. Pods and seeds weight
increased by about 20% and 35% as compared with control. As well, number of pod and seed per plant
increased by application of Algae at a rate of 300 g fed™. (18) reported that vegetative parameters that is,
plant length, number of leaves, leaf area, and number of branches and fresh weight of shoot, responded
positively and significantly to the application of seaweed extract with a gradual effect relative to the applied
concentration.

Also, Data in table (3) showed that the foliar application of Algae extracts at a rate of 300 g fed™
enhanced pods, seeds and oil by about 20%, 35% and 38 % respectively as compared with control.
Furthermore, oil extraction percentage increased by about 36.07 % due to addition of Algae at rate 300 g fed!
compared to control (35.30 %). Table shows the increase productivity of peanut, was 27.67 (ton fed?) as
affected by foliar application of Algae at a rate 300 g fedX. These results may be due to the Algae extracts
have the ability to develop tolerance to environment stress (19). Microalgae have a higher photosynthetic
efficiency, biomass productivity, and growth rate than oilseed crops (20 and 21).
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Table (3): Yield parameters of peanut plant as affected by foliar application of Algae

Fresh weight (g plant) Pods weight Seeds weight Pod number
Treatment
plant all Shoot Root g plant! g plant? plant!
0.0 g/fed. 157.36 128.83 2.63 25.9 9.53 22.67
300 g/fed. 446.11 403.84 9.87 32.4 14.74 49.00
LSD 0.05 % 72.13 69.28 3.237 4.80 4.349 11.92
Productivity (Ton fed-?) Oil Extraction Seed number
Treatment - o 1
Pods Seeds oil (%) plant
0.0 g/fed. 2.18 0.8 0.28 35.30 45.3
300 g/fed. 2.72 1.24 0.45 36.07 114.0
LSD 0.05 % 0.404 0.366 0.113 2.61 23.85

Nutrient contents of Peanut

Application of algae in agricultural crops and many beneficial effects may be achieved in terms of
enhancement of yield and quality. Liquid extracts from seaweeds have recently gained importance as foliar
sprays for many crops including various cereals, pulses and different vegetable species. Seaweed extracts
contain major and minor nutrients, amino acids, reported to stimulate the growth and yield of plants, develop
tolerance to environmental stress (22).
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Nutrient content

Fig (1): Nutrient contents of peanut as affected by foliar application of Algae

Fig (1) presented that the foliar application of Algae at a rate of 300 g fed! markedly increase of
macronutrient content in seeds and leaves such as NPK this results were (3.06%, 0.36% and 4.01%) as compare
to control treatment (2.17% , 0.215% and 2.137%), respectively. Algae extracts fertilizers have often been
more beneficial to the crop plants than the conventional chemical fertilizer. Seaweed meals provide nitrogen
(N), phosphorous (P), potassium (K) and beside some readily available microelement to the plants (23).

Table (4) illustrated that the application of Algae extracts at a rate of 300 g fed™ led to a remarkable
increase of Fe, Zn, Mn and Cu content in leaves of peanut by about 38.0%, 38.0%, 8.0% and 39.0% respectively.
As will as, significantly increased content in seeds of peanut by about 62.0%, 9.0%, 7.0% and 20.0%
respectively as compared with no fertilizer. Data also, revealed increased of Crude protein percentage in
leaves and seeds, these results were 6.0% and 14.0%, approximately. Algae extract (Spirulina) contains
unusually high amounts of protein, between 55 and 70 percent by dry weight, depending upon the source
(24).
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Table (4): Micronutrients and protein of peanut as affected by foliar application of Algae

Treatment Micronutrients (ppm) Crude protein
Fe Mn | Zn | Cu (%)
peanut leaves
0.0 g/fed 415.33 21.34 30.00 2.60 12.83
300 g/fed 665.31 34.67 32.67 4.27 13.58
LSD 0.05 % 116.06 9.967 12.55 1.93 1.12
peanut seeds
0.0 g/fed 1653.3 26.63 132.17 32.13 16.42
300 g/fed 4317.7 29.20 141.87 40.27 19.12
LSD 0.05 % 778.2 6.75 16.13 7.20 9.58

Yield and Nutrient contents of Maize

Application of Algae extracts have been known for many years as soil fertilizers and plant growth
supplements in agriculture giving beneficial effect, including, increase in crop vyield, fruit fresh weight,
improved fruit yield, high chlorophyll levels in the plant leaves, improved nutrient uptake by the crops,
enhancement of seed germination, plant resistance against stress conditions, reduced incidence of fungal
disease and insect attack, and the reduction of the effect of water and salinity stress on the plant (25 and 26).
Data represented in Table (5) demonstrated that adding of Algae extracts at a rate of 300 g fed™ led to
significant increase nitrogen, phosphorus, potassium and protein content in maize plant by about 25.0%,
26.0%, 44.0% and 25.0%, respectively as compared with control.

Table (5): Nutrients, protein and yield of maize as affected by foliar application of Algae

Treatment Macronutrients (%) Crude protein
N P K (%)
0.0 g/fed. 1.14 0.157 1.02 7.146
300 g/fed. 1.52 0.212 1.83 9.521
LSD 0.05 % 0.26 0.055 0.62 2.11
Micronutrients (ppm) Grain yield
Treatment Fe Mn Zn Cu (ton fed.?)
0.0 g/fed. 438.7 38.7 27.3 5.6 18.07
300 g/fed. 481.3 59.3 28.7 14.8 27.67
LSD 0.05 % 158.6 19.3 10.5 3.14 3.58

It is clear also from Table (5), enhancement of macronutrient content value by a foliar application of
Algae at a rate of 300 g fed™. This treatment also significantly increased iron, zinc, manganese and copper by
about 9.0%, 35.0%, 5.0% and 62 %, respectively as compared with no fertilizers applied. Application of the
same rate of algae extract increased yield production of maize by about 35.0% compared with control. Similar
observation were obtained by (27) and (28) they confirmed that using BGA or Aspirllum spp contributor in rice
production and succeeded to enhance yield and yield components of rice crop and improved grain N, p, K, Cu,
Zn, Fe, and Mn contents as compared with untreated grain. Algae are known to produce essentially all of the
known phytohormones of higher plants and they carry out similar physiological functions in algae as they do in
plants (29). Changes in the level of exogenous cytokinins alter the regulation of physiological plant processes
(30).

CONCLUSION
The results showed the mode of action of Algae extracts beneficially influenced growth and yield of
peanut and maize which may be due to the presence of some growth promoting substances present in the

Algae extracts. This was mediated by an increase in the concentration of bioactive molecules including
antioxidants in the treated plants.
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