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Abstract
A field experiment was conducted on almond seedlings (Prunus amygdalus B.) cv. Nonpareil to study the effect of low-biuret urea (LBU) and humic acid foliar spray on growth and leaf nutrient status at two seasons (2014 and 2015) in El Tor, South Sinai governorate, Egypt. There were nine treatments namely, T1- Control, T2- 2 g/L LBU, T3- 3 g/L LBU, T4- 2 g/L humic acid, T5- 3 g/L humic acid, T6- 2 g/L LBU +2 g/L humic acid, T7- 2 g/L LBU +3 g/L humic acid, T8- 3 g/L LBU +2 g/L humic acid and T9- 3 g/L LBU + 3 g/L humic acid with three replications under randomized complete block design, five seedlings were considered a replicate. The results indicated that the maximum stem length (127.90 and 128.28 cm), stem diameter (27.21 and 28.33 mm), leaf area (3.35 and 3.43 cm2), shoot fresh weight (58.52 and 72.19 g) and shoot dry weight (59.06 and 61.93 g) during 2014 and 2015 season, respectively were recorded in T8 treatment. Maximum number of branches (24.21 and 29.20 / seedlings), number of leaves (335.20 and 386.20 / seedlings), leaf fresh weight (53.98 and 57.16 g) and leaf dry weight (44.98 and 47.46 g) in the first and second seasons, respectively were recorded in T9. It was found that, spraying with humic acid and urea at all concentrations significantly increased leaf macro and micro-elements. Maximum leaf nitrogen content was also recorded in T9 treatment (1.70 and 1.74 %) during two seasons, whereas the highest leaf P content (1.30 and 1.43 %), leaf K content (2.23 and 2.60 %), leaf Mg content (0.24 and 0.25 %), leaf Ca content (2.10 and 2.28 %), leaf Fe content (253.01 and 255.70 ppm), leaf Zn content (27.64 and 28.89 ppm) and leaf Mn content (64.14 and 65.91 ppm) were recorded in T8 in almond seedlings variety Nonpareil.
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1. Introduction

The almond (Prunus dulcis, syn. Prunus amygdalus, or Amygdalus communis) is a small decidious tree belonging to the © subfamily, Prunoideae of the family, Rosaceae. Almonds are one of the oldest commercial nut crops of the world; from the Middle and West Asia, it has diffused to other regions and continents which include the Middle East, China, the Mediterranean region and America [1]. Almond kernels are concentrated sources of energy with a significant share of fat, protein, and fiber. Fats are primarily nonsaturated, mostly oleinic and linoleic fatty acids. Nonsaturated fatty acid is important in maintaining low cholesterol levels in the blood and significant amount of micronutrients [2].

Nitrogen is the key component in mineral fertilizers; it has more influence on tree growth, appearance and fruit production/quality than any other element [3]. In young trees, N fertilizers can favour vegetative growth and decrease flower induction [4]. Excess nitrogen application enhances vegetative tree growth and may cause groundwater contamination if leached with excess irrigation and/or rainfall [5]. However, it affects the absorption and distribution of practically all other elements [3]. Foliar N fertilization offers an opportunity to apply a significant portion of the total tree N needs in a more efficient manner than traditional flood or ground applications [6]. Low-biuret urea (LBU) is the best choice for foliar applications on high value horticultural crops. LBU sources have been applied as the foliar component of a typical N application program. Jones and Embleton [7-8] foliar application of lowbiuret urea (LBU) below 0.5 % has produced its value and thus has become quite common to spray on large scale citrus plantation in the world as supplemental supply of nitrogen without any phytotoxic effects. Foliar application of LBU improves growth and leaf mineral content and yield as reported by [9].

Humic acids are the main fractions of humic substances and the most active components (65-70 %) of soil and compost organic matter. Humic acids have been shown to stimulate plant growth and consequently yield by acting on mechanisms involved in: cell respiration, photosynthesis, protein synthesis, water and nutrient uptake, enzyme activities [10]. Humic acid is particularly used to decrease the negative effects of chemical fertilizers and could have beneficial effect on the nutrition of the plant [11]. The commercial humic acids were found to improve growth, yield production, quality and increased significantly in the accumulation of N, P, K, Ca, Mg, Fe, Zn and Mn in tissues of some crops [12-15].

Therefore, the present investigation aimed to increase growth and improving nutrient status of almond seedlings by fertilization with low-biuret urea and humic acid in El Tor, South Sinai governorate, Egypt.

2. Materials and Methods

The experiment was conducted during two successive seasons of 2014 and 2015 in a private orchard at El Tor, South Sinai governorate, Egypt on two year old almond seedlings (Prunus amygdalus B.) cv. Nonpareil budded on bitter almond rootstock and grown in sandy soil (soil chemical properties are shown in Table 1). The almond orchard was planted at 5X5 meters apart (168 seedlings / fed) under drip irrigation system (well water analysis is shown in Table 2). The normal horticultural practices were adopted. Eight treatments were designed and treatments were arranged in randomized complete block design with three replicates for each treatment and each replicate was represented by five seedlings.
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Table 1. Chemical properties of the experimental soil Soil Soluble cations (meq/L) Soluble anions (meq/L) depths[image: Table 1. Chemical properties of the experimental soil Soil Soluble cations (meq/L) Soluble anions (meq/L) depths]
Table 2. Chemical analysis of water irrigation[image: Table 2. Chemical analysis of water irrigation]
The following treatments were carried out:

T1- Control (spraying with water).

T2- 2 g/L LBU.

T3- 3 g/L LBU.

T4- 2 g/L Humic acid.

T5- 3 g/L Humic acid.

T6- 2 g/L LBU + 2 g/L Humic acid.

T7- 2 g/L LBU + 3 g/L Humic acid.

T8- 3 g/L LBU + 2 g/L Humic acid.

T9- 3 g/L LBU + 3 g/L Humic acid.

The treatments were sprayed twice at the end of April and two weeks later in each season. At the end of August, stem length (cm) and diameter (mm), leaves and branches numbers/seedling; leaves fresh and dry weights (g) and shoot fresh and pH EC(1:5) -1 (1:2.5) dSm ++ ++ with LBU and humic acid and their interaction on vegetative growth measurements of Nonpareil almond seedlings. Data illustrated that all aspects of vegetative growth were affected by different treatments under study.

Stem Length: Regarding LBU treatment, 3 g / L gave the highest significant value (117.96 and 120.74 cm) in 2014 and 2015 season respectively. Concerning humic dry weights (g) were determined. Leaf 2 area (cm ) was measured by using Cl-202 portable laser leaf area meter. Leaf chlorophyll content was measured in the field by using chlorophyll meter model SPAD- 502. Leaves samples were picked from each treatment washed and dried at 70°C till a constant weight for determination of the following nutrient elements (percentage as dry weight) N, P, K, Mg, Fe, Mn and Zn according to [16]. All data were subjected to analysis of variance (ANOVA) as described by [17] and the least significant differences (L.S.D) was used to compare between treatment means separated using Duncan’s Multiple Range Test (DMRT) at probability of 5%.

factors, revealed that treatment of 3 g/L LBU plus 2g/L humic acid attained the highest significant value (127.90 and 128.28 cm) in the first and second seasons respectively.

Stem Diameter: Data in Table 3 revealed that different treatments increased stem diameter of Nonpareil cv., regarding LBU 145 significant value (23.19 and 24.33 mm) during 2014 and 2015 season significant value (25.68 and 26.07 mm) in both seasons respectively. The interaction between the two studied factors cleared that treatment of 3 g/L LBU plus 2 g/L humic acid attained the highest significant value (27.21 and 28.33 mm) in the first and second seasons respectively.

Number of Branches / seedling:

Obtained data in Table 3 show that, LBU 3 g/L gave the highest significant value (21.43 and 24.20 / seedlings) in both 2014 and 2015 seasons respectively. 3 g/L humic acid gave the highest significant value (22.76 and 25.53 / seedlings) during 2014 and 2015 seasons, respectively. The factors showed that treatment of 3 g/L LBU plus 3 g/L humic acid gave the / seedlings) in the first and second seasons respectively.

Number of Leaves / seedling: Regarding significant value (328.11 / seedlings) in the first. In the second season 3 g/L LBU gave the highest significant increment in leaf number/ seedlings (329.09 / seedlings). Concerning humic acid significant increment in leaf number/ seedlings (307.33 and 360.93 / seedlings) in the first and second seasons respectively. The interaction between the two studied factors, revealed that treatment of 3 g/L LBU plus 3 g/L humic acid attained the highest significant value (335.20 and 386.20 / seedlings) in the first and second seasons respectively (Table 3).

Leaf Area: Results in Table 3 indicated that, LBU 3 g/L gave the highest 2 significant value (2.67 and 2.84 cm ) in both 2014 and 2015 seasons respectively 3 g/L. Humic acid gave the highest 2 significant value (2.82 and 2.93 cm ) respectively. The interaction between the two studied factors showed that treatment of 3 g/L LBU plus 2 g/L humic acid gave the highest significant value 2 (3.35 and 3.43 cm ) in the first and second seasons respectively.

Total Chlorophyll: From Table 4 it can be noticed that LBU 3 g/L gave the highest significant value (29.78 and 35.43) in both 2014 and 2015 seasons respectively. Humic acid 3 g/L gave the highest significant value (42.36 and 42.59) during 2014 and 2015 seasons respectively. The factors showed that treatment of 3 g/L LBU plus 3 g/L humic acid gave the highest significant value (43.78) in the first. In the second season 2 g/L humic acid plus 3 g/L urea gave the highest significant value (43.89).

Leaf Fresh Weight (LFW): Regarding significant value (43.97 and 38.99 g) during 2014 and 2015 seasons, significant increment in leaf fresh weight (48.56 and 44.9 g) in the first and second seasons respectively (Table 4). The factors, revealed that treatment of 3 g/L g) in the first and the second seasons 146 Leaf Dry Weight (LDW): Concerning LBU significant value (43.97 and 38.99 g) respectively. Regarding humic acid significant increment in leaf dry weight (37.96 and 37.90 g) in the first and second seasons respectively. The interaction between the two studied factors, revealed that treatment of 3 g/L LBU plus 3 g/L humic acid attained the highest significant value (44.98 and 47.46 g) in the first and second seasons respectively (Table 4).

Shoot Fresh Weight (SFW): Regarding significant value (42.26 and 51.18 g) significant increment in shoot fresh weight (49.51 and 53.45 g) in the first and second seasons, respectively. The interaction between the two studied factors, revealed that treatment of 3 g/L LBU plus 2 g/L humic acid attained the highest significant value (58.52 and 72.19 g) in the first and second seasons respectively (Table 4).

Shoot Dry Weight (SDW): Obtained data in Table 4 show that, LBU 3 g/L gave the g) in both 2014 and 2015 seasons, respectively. Humic acid 3 g/L gave the g) during 2014 and 2015 seasons respectively. The interaction between the two studied factors showed that treatment of 3 g/L LBU plus 2 g/L humic acid gave the highest significant value (59.06 and 61.93 g) in the first and second seasons These results are in harmony with those obtained by [13,15,18] who reported that foliar application of humic acid resulted in increment of plant height, lateral shoot number per plant, leaves number per plant, stem diameter, leaf area and total leaf chlorophyll content, also it increased leaves dry weight % comparing with the control.

The enhancement in all aspects of vegetative growth may be attributed to its effects of application with humic acid and urea in stimulating biosynthesis of organic materials especially carbohydrates and the role of nitrogen as a constituent of aminoacids and proteins, protoplasm, enzymes and organic compounds as nucleoproteins as well as its important role in encouraging cell division and the development of meristematic tissues and can give an explanation for N action on growth characteristics. Also, the effect of nitrogen as a constituent of pyrimidine which plays an important role in chlorophyll synthesis is suggested on acceptable explanations for the increase leaf chlorophyll content with increasing the concentration of urea [19]. Moreover, increasing total leaf chlorophyll content led to increase in the photosynthesis and respiration rates, which regulates various growth processes in plant. On the other hand, the least growth in the control was probably due to N deficiency which could probably reduce number of functional leaves and subsequently the photosynthetic efficiency. Okwuowulu [20] had also reported that unfertilized plants had lower leaf area and this was due to less number of leaves. The number of leaves per plant was dependent on fertilizer rate as it increased with increasing fertilizer rate. This observation is in agreement with the findings of [21] who reported that increasing level of 147

Table 3. Effect of foliar with LBU and humic acid on stem length, stem diameter, number of branches, number of leaves/seedling and leaf area of Nonpareil almond seedlings during 2014 and 2015 seasons[image: Table 3. Effect of foliar with LBU and humic acid on stem length, stem diameter, number of branches, number of leaves/seedling and leaf area of Nonpareil almond seedlings during 2014 and 2015 seasons]
Table 4. Effect of foliar with LBU and humic acid on total chlorophyll, leaf fresh weight, leaf dry weight, shoot fresh weight and shoot dry weight of Nonpareil almond seedlings during 2014 and 2015 seasons[image: Table 4. Effect of foliar with LBU and humic acid on total chlorophyll, leaf fresh weight, leaf dry weight, shoot fresh weight and shoot dry weight of Nonpareil almond seedlings during 2014 and 2015 seasons]
fertilizer application was observed to increase growth and excessive leaves.

Nutrition Status: Data in Tables 5 and 6 show the effect of spraying with LBU and humic acid on nutrition status of seedlings almond Nonpareil cv. in 2014 and 2015 seasons. It is obvious from the obtained data that single or combined application of LBU and humic acid significantly improved nutrition status.

Leaf Macro-Elements

Leaf Nitrogen (N) Content: Obtained data in Table 5 indicated that LBU alone and humic acid alone increased N percentage in leaves compared with control. Moreover, the combined application of LBU at 3 g/L plus humic acid at 3 g/L gave the highest significant value (1.70 and 1.74 %) in the first and second seasons respectively.

Leaf Phosphorus (P) Content: Regarding significant value (0.96 and 1.08 %) during 2014 and 2015 seasons respectively. Concerning humic acid treatment, 3 g/L gave the highest significant increment leaf P content (0.98 and 1.12 %) in the first and second seasons respectively. The factors revealed that treatment of 3 g/L highest significant value (1.30 and 1.43 %) in the first and second seasons Leaf Potassium (K) Content: Data in Table 5 indicated that foliar application of Nonpareil almond seedlings with LBU and humic acid alone or combined led to obvious significant increase in the leaf potassium content. The highest significant values were obtained by combined treatment of 3 g/L LBU plus 2 g/L humic acid (2.23 and 2.60 %) in the first and second seasons respectively.

Leaf Magnesium (Mg) Content: From data in Table 5, it is noticed that highest significant values were obtained by combined treatment of 3 g/L LBU plus 2 g/L humic acid (0.24 and 0.25 %) in the first and second seasons respectively. Moreover, results showed no significant between different concentrations of LBU or humic acid alone in both seasons.

Leaf Micro-Elements:

Leaf Calcium (Ca) Content: Concerning significant value (1.90 %) in the first. In the second season 3 g/L gave the highest significant value (2.02 %). Regarding humic acid treatment, results showed no significance between different concentrations of humic acid alone in both seasons. The interaction between the two studied factors revealed that treatment of 3 g/L LBU plus 2 g/L humic acid attained the highest significant value (2.10 and 2.28 %) in the first and second seasons respectively (Table 6).

Leaf Iron (Fe) Content: Regarding LBU significant value (206.72 and 209.40 ppm) during 2014 and 2015 seasons significant increment leaf iron content (246.53 and 249.10 ppm) in the first and second seasons respectively. The factors revealed that treatment of 3 g/L highest significant value (253.01 and 255.70 ppm) in the first and second seasons respectively (Table 6).

149 Leaf Zinc (Zn) Content: Regarding LBU significant value (17.46 and 18.64 ppm) respectively (Table 6). Concerning humic acid treatment, 3 g/L gave the highest significant increment leaf zinc content (18.36 and 19.54 ppm) in the first and second seasons respectively. The factors revealed that treatment of 3 g/L ppm) in the first and second seasons Leaf Manganese (Mn) Content: Data in Table 6 indicated that the combined treatment (3 g/L LBU plus 2 g/L humic acid) showed the highest significant values (64.14 and 65.91 ppm) in the first and second seasons respectively than other treatments. Regarding humic acid significant increment leaf manganese content (46.73 and 48.50 ppm) in the first and second seasons, respectively. Concerning LBU treatment, 3 g/L gave the ppm) during 2014 and 2015 seasons The stimulative effect of humic acid on nutrients concentrations might be explained by [22] who indicated that humic acid enhanced cell permeability, which in turn made more rapid entry of minerals into root cells and so resulted in higher uptake of plant nutrients. Furthermore, promotion in nutrients uptake with the addition of humic acid had been reported by various researchers [23-24] they found that humic acid as an organic fertilizer is very beneficial in increasing plant nutrition and promoted the accumulation of N, P, K, Mg and Ca in leaves.

According to that, the effects of humic acid on increasing Fe and Zn concentrations in the shoots might be due to their effect on + + the reduction of Fe3 to Fe2 , making iron chelates are readily available to the plants [25]. Moreover, humic acid might prevent the formation of insoluble complexes of zinc and facilitated their uptake by plants. The obtained results of humic acid on micro elements concentrations of almond seedlings were in conformity with those obtained by [14] working on olive, who found that addition of humic acid increased Fe, Zn and Mn uptake.

The present results regarding the influence of LBU application on leaf mineral contents are in accordance with those found by [26] who reported that foliar application of LBU significantly increased the leaf N, P and K levels of Kinnow mandarin trees compared to control. Smith [27] reported that the increase in leaf N content might occurred due to the fact that nitrogen is highly mobile. Its efficient translocation and nutrient supply from root to tree leaves could add to its enhancing accumulation in leaves. The increase in leaf calcium content occurred because of the direct positive relationship (synergism) between leaf nitrogen and leaf calcium [28]. Thus, the foliar sprays of LBU might increase the calcium mobility sufficiently during senescence, thereby increasing its calcium level later on. Under nitrogen application, the great availability of manganese might lead to greater uptake of manganese. This might be because of the fact that higher absorption, translocation and utilization of nutrients takes place in the plants which resulted in increased plant growth. Basharat [9,26,29] reported that leaf nitrogen concentration increased after the 150

Table 5. Effect of foliar with LBU and humic acid on leaf macro-elements of Nonpareil almond seedlings during 2014 and 2015 seasons[image: Table 5. Effect of foliar with LBU and humic acid on leaf macro-elements of Nonpareil almond seedlings during 2014 and 2015 seasons]
Table 6. Effect of foliar with LBU and humic acid on leaf micro-elements of Nonpareil almond seedlings during 2014 and 2015 seasons[image: Table 6. Effect of foliar with LBU and humic acid on leaf micro-elements of Nonpareil almond seedlings during 2014 and 2015 seasons]
foliar application of LBU. Increase in leaf P content is in conformity with the findings of [30] who also reported increased leaf phosphorus content with nitrogen application.

Conclusion

Finally, under El Tor conditions of this experiment it could be concluded that using 3 g/L LBU + 2 g/L humic acid or 3 g/L LBU + 3 g/L humic acid twice at the end of April and two weeks later as a foliar application resulted in improving growth and nutritional status of Nonpareil almond seedlings.

Acknowledgment

This work has been supported by the project: "Expansion in cultivating nut trees in Sinai and Suez Canal corridor'' financed by STDF.

References

References
	Ladizinsky G: On the origin of almond genetic resources and crop evolution 1999; 46: 143-147.

	Aslanta R, Guleryuz M and Tarun M: Some chemical contents of selected almond (Prunus amygdalus Batsch) types, in 11 GREMPA Seminar on Pistachios and Almonds, B. E. Ak, Ed., vol. 56 of Cahiers Options Mediterranean's; 2001: 347–350.

	Zekri M and Obreza TA: Plant nutrients for citrus trees. Extension service fact sheet SL 200. Florida cooperative extension service, Institute of Food and Agricultural Sciences, University of Florida, Gainesville; 2003.

	Menino MR, Carranca C, De Varennes A, D’Almeida VV and Baeta J: Tree size and flowering intensity as affected by nitrogen fertilization in non-bearing orange trees grown under Mediterranean conditions. Journal of Plant Physiology 2003; 160: 1435-1440.

	Alva AK, Paramasivam S, Fares A, Obreza TA and Schumann AW: Nitrogen best management practice for citrus trees: II. Nitrogen fate, transport and components of N budget. Scientia Horticulturae 2006; 109: 223-233.

	Raina JN, Thakur BC, Shashi S and Spehia RS: Effect of fertigation through drip system on nitrogen dynamics, growth, yield and quality of apricot. Acta Horticulturae 2005; 696:227-229.

	Jones WW and Embleton TW: Nitrogen fertilizer and orange production. Calif. Citrogr. 1954; 39: 120-122.

	Alberigo LG: Foliar uptake of N-P-K sources and urea biuret tolerance in citrus. Acta Horticulturae 2002; 594: 627-

	

	Basharat AS, Malik AU, Rajwana IA, Khan AS, Iqbal Z, Ahmed W, Waqas M and Farooq M: Foliara application of LBU influences the nitrogen level, vegetative and reproductive performance of ‘Blood Red’ sweet orange. Pakistan Journal of Botany 2011. 43(1): 503-514.

	Chen Y, De Nobili M and Aviad T: Stimulatory effects of humic substances on plant growth. In: Soil organic matter in sustainable agriculture. CRC Press, NY, USA 2004; 103-129.

	Martinez MT, Romers C and Gavilen JM: Interactions fosboraides hamicos. A. Findidad X1 1983; 1: 61-62.

	Ali RD and Mine CC: Effects of different organic materials and chemical fertilizers on nutrition of pistachio (Pistacia vera L.) in organic arboriculture. African Journal of Biotechnology 2010; 9 (38): 6320-6328.

	Fathy MA, Gabr MA and El Shall SA: Effect of humic acid treatments on 'Canino' apricot growth, yield and fruit quality. New York Science Journal 2010; 3(12):109-115.

	Omaima MH, Malaka AS and El-Lethy SR: Response of some seedlings olive cultivars to foliar spray of yeast and garlic extracts with or without vascular arbuscular mycorrhizal fungi. World Applied Sciences Journal 2013; 24 (9): 1119-1129.

	Fatma K M Sh, Morsey M M and Thanaa Sh M M: Influence of spraying yeast 152 extract and humic acid on fruit maturity stage and storability of “Canino” apricot fruits. International Journal of ChemTech Research 2015; 8 (6): 530-543.

	AOAC: Official methods of analysis. Association of Official Agricultural Chemists, 14th ed: Benjamin Farnklin station Washington, Dc, USA 1985; 490-

	

	Mstat-C: Users guide: a micro-computer program for the design, management and analysis of agronomic research experiments. Michigan University, East Lansing, Mc, USA 1989.

	Mustafa NS and El-Shazly SM: Impact of some biostimulant substances on growth parameters of Washington Navel orange trees. Middle East Journal Applied Science 2013; 3(4): 156-160.

	Lahav E: Effect of different amounts of potassium on growth of the banana. Tropical Agriculture Trinidad 1972; 49: 321-335.

	Okwuowulu PA: Yield response to edible yam (Dioscorea sp.) to time of fertilizer application and age at harvest in an Ultisol in the humid zone of Southeastern Nigeria. African Journal of Root and Tuber Crops 1995; 1: 6-10.

	Stefano P, Dris R and Rapparini F: Influence of growing conditions and yield and quality of cherry. II. Fruit Journal of Agricultural and Environment 2004; 2: 307- 309.

	Chen Y and Aviad T: Effect of humic substances on plant growth. In: Humic substances in soil and crop sciences: American Society of Agronomy and Soil Science 1990; 161-186.

	Hussien AM, El-Maghraby TA, Sherif HM and El-Shal SA: Effect of liquid organic fertilization techniques on yield and chemical composition of pear and apricot trees grown in sandy soils at South Tahrir province. Fayoum Journal of Agricultural Research and Development 2005; 19(2): 224-238.

	Tahira A, Ahmed S, Ashrsaf M, Shadhid MA, Yasin M, Balal RM, Pervez MA and Abbas: SEffect of humic application at different growth stages of Kinnow mandarin (Citrus recticulatablanco) on the basis of physio-biochemical and reproductive responses. Academia Journal of Biotechnology 2013; 1(1): 14- 20.

	Gregor JE and Powerll HKJ: Protonation reactions of fulvic acids. Journal Soil Science 1988; 39:243-252.

	Ahmad SK, Malik AU, Pervez MA, Saleem BA, Rajwana IA, Shaheen T and Anwar R: Foliar application of low- biuret urea and fruit canopy position in the tree influence the leaf nitrogen status and physiocchemical characteristics of Kinnow mandarin (Citrus reticulata B.). Pakistan Journal of Botany 2009; 41(1): 73-85.

	Smith C: Mineral analysis of plant tissues. Annual Review of Plant Physiology 1962; 13:81-108.

	Childers N: Modern Fruit Science. Soil management for apples 1983; pp.59-77.

	Johnson RS and Amdris HL: Combining low biuret urea with foliar zinc sulphate sprays to fertilize peach and nectarine trees in the fall. Acta Horticulturae 2000; 448:321-327.

	Naira A, Ashraf M, Hassan G, Rehman M, Dar NA, Khan IM, Iqbal U and Banday SA: Effect of foliar application of nutrients and biostimulant on nut quality and leaf nutrient status of pecan nut cv. “Western Schley”. African Journal of Agricultural Research 2013; 8(6): 559-563. 153


Copyright (c) 2016 Eisa R. A., Thanaa Sh. M., Nabila E. K., Abou Rayya M. S.. This article is distributed under the CC BY-NC-SA 4.0 licence.
Cite as: A. ER, M. TS, K. NE, S. ARM. Foliar application of low-biuret urea and humic acid influences on the growth and leaf mineral composition of Nonpareil almond seedlings under South Sinai conditions. J Innov Pharm Biol Sci. 2016;3(1):143-153. https://doi.org/10.56511/JIPBS.2016.v3.i01.pp143-153
OEBPS/images/f4.jpg
Treatments Total chlorophyll LFW (g) LD.W (g) S.F.W (g) S.D.W (g)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
T1- Control 2831 28.35 23.07 27.70 18.24 2407 34.39 46.99 3557 39.48
T2- 2g/LLBU 28.85 30.08 36.28 35.07 27.14 29.83 36.44 50.82 3592 39.69
T3- 3g/LLBU 29.78 3543 43.97 38.99 30.02 3265 42.26 51.18 4241 45.95
T4- 2 g/L Humic 36.01 40.28 35.36 41.99 32.30 37.32 45.35 5291 44.00 49.35
T5- 3 g/L Humic 42.36 42.59 48.56 44.90 37.96 37.90 49.51 53.45 5033 50.53
T6- 2 g/L LBU + 2 g/L Humic | 44.16 43.02 43.72 45.77 38.22 39.36 55.24 53.81 51.56 51.35
T7-2 g/LLBU + 3 g/L Humic | 43.69 43.71 50.54 54.04 40.88 45.67 55.67 65.98 50.31 52.38
T8-3 g/L LBU + 2 g/L Humic | 44.28 43.89 51.47 55.50 43.55 4734 58.52 72.19 59.06 61.93
T9-3 g/LLBU + 3 g/L Humic | 43.78 43.75 53.98 57.16 44.98 4746 53.95 61.31 53.71 59.73
LSDvalue at 0.05 3.99 3.70 856 6.81 7.77 7.04 817 12.70 831 10.19
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Stem Length Stem Diameter No. of No. of Leaf area
Treatments (cm) branches/seedling | leaves/seedling (cm?)
2014 2015 2014 2015 2014 2015 2014 2015 2014 | 2015
T1- Control 11452 | 119.10 20.97 21.41 18.69 1882 | 250.84 | 230.46 2.56 2,68
T2- 2 g/L LBU 114.58 | 119.55 22.52 22,66 19.69 2320 | 32811 | 30611 2,64 2.80
T3- 3¢/L LBU 117.96 | 120.74 23.19 24.33 21.43 2420 | 31216 | 329.09 2,67 2.84
T4- 2 g/L Humic 11810 | 12412 24.97 25.00 22,69 2282 | 27535 | 34912 2.76 2.87
T5- 3 g/L Humic 118.64 | 125.51 25.68 26.07 22.76 2553 | 307.33 | 36093 2.82 2.93
T6- 2 g/L LBU + 2 g/L Humic 118,51 | 125.76 25.85 26.53 23.19 2548 | 286.89 | 325.25 3.01 3.13
T7-2g/L LBU + 3 g/L Humic 120.00 | 119.37 25.09 26.74 23.68 24.25 | 279.12 | 28099 3.00 3.25
T8-3 g/L LBU + 2 g/L Humic 127.90 | 128.28 27.21 2833 24.03 2653 | 27528 | 337.74 3.35 3.43
T9-3 g/L LBU + 3 g/L Humic 121.24 | 126.33 26.19 26.66 24.21 29.20 | 33520 | 386.20 3.07 3.23
LSD value at 0.05 1346 | 602 | 619 | 468 | 671 | 617 | 1143 | 7151 | 005 | 008
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Ca% Fe (ppm) Zn (ppm) Mn (ppm)
Treatments 2014 | 2015 | 2014 | 2015 | 2014 | 2015 | 2014 | 2015
T1- Control 176 | 194 | 15920 | 16190 | 1476 | 17.58 | 2425 | 26.10
T2- 2g/LLBU 190 | 196 | 19348 | 19615 | 17.30 | 1827 | 33.22 | 3471
T3- 3g/LLBU 178 | 202 | 20672 | 20940 | 17.46 | 18.64 | 40.70 | 44.59
T4- 2 g/L Humic 184 | 202 | 24377 | 24592 | 17.66 | 1890 | 45.27 | 47.03
T5- 3 g/L Humic 184 | 205 | 24653 | 24910 | 1836 | 1954 | 4673 | 48,50
T6-2 g/L LBU + 2 g/L Humic 190 | 208 | 24828 | 25019 | 2288 | 2406 | 4676 | 48.52
T7-2g/L LBU + 3 g/L Humic 200 | 225 | 25018 | 25498 | 2016 | 23.73 | 5943 | 60.68
T8-3 g/L LBU + 2 g/L Humic 210 | 228 | 25301 | 25570 | 27.64 | 2889 | G414 | 6591
T9-3 g/L LBU + 3 g/L Humic 200 | 221 | 249.44 | 25311 | 2417 | 25.34 | 5568 | 57.53
LSD value at 0.05 019 | 020 | 553 5.62 3.71 337 | 17.22 | 17.99
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Treatments N% L L8 Mg%
2014 | 2015 2014 | 2015 2014 | 2015 2014 | 2015
T1- Control 1.03 1.08 0.71 0.84 1.23 1.60 0.14 0.16
T2- 2 g/L LBU 1.51 1.20 0.95 1.08 1.58 1.80 0.15 0.16
T3- 3 g/L LBU 1.52 1.41 0.96 1.08 1.63 1.95 0.15 0.18
T4- 2 g/L Humic 1.36 1.52 0.97 1.10 1.45 1.99 0.16 0.18
T5- 3 g/L Humic 1.47 1.56 0.98 112 1.64 2.01 0.16 0.18
Té- 2 g/L LBU + 2 g/L Humic 1.66 1.57 0.99 112 1.65 2.02 017 0.18
T7-2g/L LBU + 3 g/L Humic 1.11 1.15 1.01 1.22 1.95 2.00 0.21 0.23
T8-3 g/L LBU + 2 g/L Humic 1.15 1.71 1.30 1.43 2.23 2.60 0.24 0.25
T9-3g/L LBU + 3 g/L Humic 1.70 1.74 1.09 1.22 1.81 218 017 0.20
LSD value at 0.05 0.14 0.14 0.29 0.31 0.05 0.05 0.09 0.08
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pH EC(1:5) Cations (meq/L) Anions (meq/L)
(:2.5) | dSm' ["ca [ Mg | Nar | K+ | CO- | HCOy | CF | S04
8.15 0.7 2 1 3 0.2 - 1 4 2.2
3. Results and Discussion acid treatment, 3 g/L gave the highest
Vegetative Growth: Data presented in significant value (118.64 and 125.51 cm)
Tables 3 and 4 show the effect of foliar in both seasons respectivelv. The
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(cm) uat | Mg | Nat | AT | WV | HUU3 b B
0-30 0.34 1.5 0.5 12 | 025 - 0.6 1.25 1
30-60 8.5 1.5 115 | 2.5 0.8 | 039 - 4.5 1.6 | 9.69






