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ABSTRACT

Two year field experimental were carried out in a calcareous soil at West Noubaria region (private farm)
during summer season of 2009 and 2010 to compare the effects of full and partial applications of organic
sources as rich-nutrient supplies and/or as soil conditioners, with the recommended doses of inorganic fertilizers
(RDF) on growth index and yield of sunflower (Helianthus annuns) and maize (Zea mays) crops. Eleven
treatments, including: the control, 100% of (RDF), 100% of full recommended dose of nitrogen (RDN), through
de-oiled seeds of Jatropha (JC), Castor seed cakes (CC), farm yard manure (FYM) and mixtures of 50 and
25% of the organic sources plus 50 and 75% of RDF, respectively, were arranged in complete randomized
block design with three replicates. At the proper time, growth index, yield records, nutrient uptake, oil and
fatty acid contents were assessed on the growing crops. At the end, some soil properties (pH, organic carbon
and bulk density) and soil nutrient status were also calculated. The results showed that: 1- The contrary result
prevailed on organic carbon and soil bulk density, considerable decrease in soil pH was observed along the
treatment variable. However, higher N, P and K content were noted for the soil treated with mixture treatments
of 50:50%, followed by the single organics fertilizers at the end of experiment. The results detected on Fe,
Mn and Zn soil nutrients content are quite different, revealing the performance of single organics. 2- Relative
to the control, sunflower supplied with single organic sources exhibited marked effects on the measured growth
criteria, except LAI. The relative comparisons between RDF and the respective organic sources showed mixed
significant trends on growth and yield performances.  3- The results detected on the fertilizers mixtures proved
that the combined applications of 75% RDF plus 25% of RDN, through any of the tested organics were more
superior to stimulate growth attributes and yield records than the single applications and/or rational fertilizers
mixtures of 50:50%. Satisfactory results were however achieved when sunflower plants were treated with 75%
RDF+ 25% RDN through JC or CC, rather than FYM. 4- The result obtained on maize crops proved that the
plants provided with 50:50% fertilizers mixtures exhibited maximum response on the all measured data,
followed by the single application of organics. Optional results were actually detected on yield when 50% of
RDF was incorporated with 50 % RDN, through JC. 5- The maximum N uptake in sunflower plants was
clearly for the single application of RDF and the integrated fertilizers mixtures, whereas 75% of RDF was
combined with 25%RDN, through JC source. Lower N uptake was noted for the plants treated with single
organics, followed by the fertilizers mixture treatments of 50:50%. 6- As for N uptake trend, similar results
were reported on P and K-uptake by sunflower plants. However, the results detected on nutrients uptake in
maize are quite different, revealing the performance of 50:50% of fertilizers mixture. 7- In contrast to the
ANUE trends, wider variations in PNUE were developed between the tested crops, being the highest for 75%
RDF+25% of organic. 8- Net returns recorded were highest value in the treatment of 50% RDF+50%RDN
through JC for both sunflower and maize crops.
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Introduction

Due to the growing increase of population in Egypt, there is continuous lock in oil consumption. Although
sunflower is well known, as a rich oil-seeded, since 1870, it did not receive considerable attention from
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research workers. For the time-being, increasing interests are being awarded to this crop because of its higher
adaptation to wider climatically variations, short-term growth duration, massive yield potential and higher oil
quality when the environmental conditions are prevailed. Because of the higher nutrients requirements of
sunflower, considerable attention are being focused to meet the nutrional demand during the course of plant
growth stages. Under these conditions, integrated management, based on low costs and locally available organic
sources are essential to achieve sustainable crop production.

In the resent years, jatropha plant has been recognized on a large scale, as a source of bio-diesel fuel. The
by-products of de-oiled jatropha and castor seeds cakes have no longer better utilized, studies they are recycled
as rich-nutrient organic fertilizers. Previous studies Manuel and Gonzalez, (2003) have shown that the chemical
compositions of such wastes are potentially rich in nutrient supply, over the alternative organic sources.
According to Saxena and Singh (1980); Gemtos and Lellis (1997); Duran (2000); Salgado (2000); Madejon
et al. (2001); Tejada and Gonzalez (2001; 2003) and Tejada et al. (2001), the decomposition rate of seed cakes
are relatively higher, due to its lower C:N ratio and quickly mineralized, releasing appreciable amounts of
inorganic N supply. Based on these facts, the present study is being proposed to compare the potential effect
of the de-oild seeds of jatropha, castor seed cakes and farm yard manure with the conventional recommended
doses of NPK mineral fertilizers on growth and yield performances of maize and sunflower crops, grown in
a calcareous soil. Besides, the residual effects of the respective organic sources, as soil conditioners, were also
evaluated.

The purpose of this work was to compare the effects of full and partial applications of organic sources
as rich-nutrient supplies through de-oiled seeds of Jatropha (JC), Castor seed cakes (CC), farm yard manure
(FYM), with the recommended doses of inorganic fertilizers (RDF) on some soil characteristics, growth index
and yield of sunflower and maize crops (residual effect) grown in calcareous soil.

Materials and Methods

Under field conditions, the effects of organic fertilizer sources and their application rates, as rich-nutrient
supply and /or as soil conditioners, were compared with the conventional recommended doses of inorganic
fertilizers (RDF) on growth and yield performances of sunflower and maize crops, grown in a calcareous soil.
The physical and chemical properties of the experimental soil are tabulated in Table 1. Basically, the treatments
were comprised of three different organic sources, namely, de-oiled seeds of Jatropha (JC) and castor seed
cakes (CC) and farmyard manure (FYM) at three different application rates were introduced in a complete
randomized block design with three replicates. Accordingly, eleven treatments were established to have a
reference control; 100% of full recommended dose of NPK fertilizer (RDF); 100% of full recommended dose
of N through JC, CC and/or FYM; and mixtures of 50% and 25% of the respective organic forms plus 50%
and 75% of RDF, respectively. Based on the previous data of Crop Research Institute, ARC, the recommended
doses of NPK fertilizers were defined by 220 kg N, 80 kg P2O5 and 96 kg K2O per hectare for sunflower. The
comparable rates for maize crop were subsequently, 250 kg N, 160 kg P2O5 and 120 kg K2O per hectare. In
connection to the nutrient crop requirements, the amount of N input was estimated, according to the chemical
composition of organic sources (Table 2). 

Table 1: The physical and chemical properties of the experimental soil
Soil characteristics Value Soil characteristics Value
Particle size distribution% Soluble cations, meq L-1

Sand 60.65 Ca2+ 5.05
Silt 22.23 Mg2+ 2.76
Clay 17.12 Na+ 7.30
Textural class Sandy loam K+ 0.35
Soil chemical properties Soluble anions, meq L-1

pH (1.25 soil water suspension) 8.40 CO3
2- 0.00

CaCO3 % 23.28 HCO3
- 2.45

Organic matter % 0.78 Cl- 8.16
ECe, dS m-1 1.53 SO4

2- 4.85
Soil physical properties
Bulk density g cm-2 1.32 Hydraulic Conductivity cm h-1 16.95
ESP % 4.92 Available water % 16.85

Table 2: Some nutrients content for organic sources used 
Organic sources Nitrogen% Phosphours % Potassium% C/N ratio
Jatropha cake (JC) 4.51 4.12 0.57 fresh
Castor cake (CC) 3.92 3.73 0.14
Farmyard manure (FYM) 1.47 1.28 0.38 15.6



25Res. J. Agric. & Biol. Sci., 7(1): 23-31, 2011

In a sandy loam calcareous soil at West Noubaria region (private farm) during summer season of both
2009 and 2010, sunflower (Helianthus annuns) and maize (Zea mays) in order to study the residual effect.
Plants were seeded on rows in plot units of 3.0×3.5 m, during the two successive years 2009 and 2010. The
seedlings were thinned after 2 weeks, keeping constant population densities to meet the recommended standard
rates. All the common agricultural practices, including irrigation schedules, weed and disease controls were
taken into consideration. As the plant aged 60 days, three random plants were selected within each plot to
measure growth attributes (plant height, leaf area index and dry matter for both crops and capitulium diameter,
1000 seed weight for sunflower crop & length of cob and girth of cob for maize crop). At the maturity stage,
seed yield of the respective crops were recorded and the net returns were estimated on the basis of market
prices in 2009 and 2010. At the end soil samples were collected from the upper soil surface layer (0-30 cm)
and analyzed for organic carbon Sims and Haby (1971), soil bulk density and pH using the standard procedure
of Black (1965). Besides, the NPK content of seeds and straw were detected using Kjeldahl’s method,
colorimetery by vandomolbadate yellow and by flame photometery, respectively, according to AOAC (2005).
Nutrient uptake in plant parts of each crop were calculated by multiplying the nutrient content by the respective
dry matter yields. The crude oil content in seeds and grains were extracted by n-hexane (60-70 C°), using
Soxhlet method AOAC, (2005). Agronomical N use efficiency (ANUS, kg grain or seed/kg N applied) and
physiological N use efficiency (PNUS, kg grain or seed/ kg N uptake) were also computed.

All the recorded data were subjected to the analysis of variance (ANOVA), according to Snedecor and
Cochran (1981), and the later significant differences (LSD) at P=0.05 were calculated to assess the degree of
variability among the treatment means.

Results and Descussion

1. Soil properties:

Application of organic sources alone and/or with inorganic fertilizers (Table 3) decreased the soil pH and
bulk density of the soil, as compared with RDF or control treatments. However, organic carbon (OC) content
increased with addition of organic source. Release of organic acid direct addition of carbon from organic
sources is associated with the changes in rhizosphere soil pH. Similar results were reported by Sharma and
Gupta (1998), Vini and Bheemaiah (2003) and Rana et al. (2006).

Table 3: Some soil properties at the end of the growing seasons in relation to organic and inorganic sources
Treatments Organic Carbon (%) pH Bulk density (g/cm3)
Control 0.38 8.40 1.48
RDF 0.39 7.80 1.49
RDN through Jatropha cake (JC) 0.43 7.63 1.44
RDN through castor cake (CC) 0.43 7.60 1.44
RDN through FYM 0.44 7.68 1.40
50% RDF+50% RDN through JC 0.42 7.65 1.45
50% RDF+50% RDN through CC 0.41 7.63 1.45
50% RDF+50% RDN through FYM 0.42 7.61 1.34
75% RDF+25% RDN through JC 0.40 7.76 1.44
75% RDF+25% RDN through CC 0.41 7.77 1.47
75% RDF+25% RDN through FYM 0.42 7.74 1.42
LSD at 0.05 0.04 0.05

2. Available soil macro and micronutrient:

The results obtained in Table 4 revealed that macro (N, P, K) and micronutrient (Fe, Mn, Zn) content in
soil at the end of experiments treated with single and/or mixed organic fertilizers surpassed the corresponding
nutrient content of the control or RDF treatments. The differences in soil nutrients content the respective
treatments and any applied organic source were significant at P=0.05. The data outlined showed that higher
records on N, P and K soil content were noted when 50% of RDF was combined with 50% RDN, through
the involved organics, followed by the single applications (Table 4). Data also revealed that the lower N, P
and K soil content were registered for control and RDF treatments. Additional data revealed that the LSD
comparisons between the organic sources, when applied alone, were not significantly differed (Table 4). In
general, the lower response in nutrients availability in the soil assisted with 75%:25% fertilizers mixtures are
in accordance with the results reported by Panwar (2008).

Regards to available soil micronutrients, similar trend was registered on Fe, Mn and Zn along all fertilizers
treatment sources (Table 4). The results documented on Fe content are always closer to the trend of Mn and
Zn data. In this respect, soil treated with RDF, 75% RDF+25% RDN, through JC and 75% RDF+25% RDN,
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through FYM, acted to soil content similar amount of Fe (3.98-4.02 mg kg-1), imposing non-significant
variations between the respective treatments.
  
Table 4: Effect of organic and inorganic sources on soil available nutrients status at the end of experiment
Treatments Macronutrients mg kg-1 Micronutrients mg kg-1

---------------------------------------------------- ----------------------------------------------------------
N P K Fe Mn Zn

Control 22.2 4.25 381.9 3.96 0.98 0.81
RDF 24.5 4.30 389.5 3.99 1.00 0.84
RDN through Jatropha cake (JC) 27.3 7.75 500.0 5.70 1.82 1.35
RDN through castor cake (CC) 28.4 4.53 498.2 5.55 1.52 1.28
RDN through FYM 25.3 4.62 493.7 4.02 1.41 1.25
50% RDF+50% RDN through JC 35.1 7.09 584.8 6.22 2.29 1.73
50% RDF+50% RDN through CC 34.2 7.23 575.7 6.10 2.15 1.65
50% RDF+50% RDN through FYM 33.5 7.65 543.0 6.02 2.06 1.45
75% RDF+25% RDN through JC 24.1 5.01 465.4 4.22 1.35 1.09
75% RDF+25% RDN through CC 23.0 5.97 411.9 4.30 1.21 1.04
75% RDF+25% RDN through FYM 22.9 6.18 419.4 3.98 1.08 0.90
LSD at 0.05 0.34 0.91 15.4 0.13 0.20 0.15

3. Vegetative growth and yield parameters:
3.1. Sunflower crop:

The experimental data given in Table 5 revealed that both organic and inorganic N sources, when applied
alone and/or in different combinations induced marked variations on growth index and yield components of
sunflower crop. Relative to the control treatment, the results obtained in the single application of organic
sources exhibited considerable effects on the all measured traits, except the LAI data (Table 5). Regardless to
the record of seed yield, the variations associated in growth indicates within the single applied organic forms
were not significant at P=0.05. Unlike, the relative comparisons reported on the given data between RDF and
any of the applied organic sources showed mixed significant trends. To the contrary of no significant tendency
of the plant height, capitulum diameter and 1000-seed weight, the LSD comparisons between RDF and organic
sources for the data detected on LAI, dry matter and seed yield exerted significant effects of P=0.05 (Table
5). These results would indicated that although the organic sources induced similar reaction with respect to
growth and yield performances, the results detected of RDN through jatropha cake (JC) were more abundant.
On the assessment of the combined fertilizer mixture, the results proved that the application of 75% of RDF
plus 25% of RDN, through any of the tested organic forms were more superior to stimulate growth attributes
and yield components than the corresponding single organic forms (Table 3). The results detected on 50% of
RDN, through the involved organic sources plus 50% of RDF were relatively less in magnitude, imposing
marked significant deviations on dry matter and seed yields and capitulium diameter data. Taking the RDF-
data, as a reference of the relative comparisons, satisfactory results were generally noted, when sunflower
plants were treated with 25% of RDN, through JC or CC plus 75% RDF, rather than FYM effect (Table 5).

Table 5: Effect of organic and inorganic sources on vegetative growth and yield parameters of sunflower plants
Treatments Plant LAI at Dry matter Capitulum 1000 seed Seed yield

height (cm) 60 DAS (g plant) dim. (cm) weight (g)  (ton/ha)
Control 165.3 3.63 38.9 13.0 34.0 1.12
RDF 185.6 4.86 55.7 18.8 38.9 2.64
RDN through Jatropha cake (JC) 177.3 4.00 49.5 17.8 37.7 2.38
RDN through castor cake (CC) 174.6 3.88 48.6 17.7 37.7 2.03
RDN through FYM 170.3 3.72 48.5 17.0 37.8 1.69
50% RDF+50% RDN through JC 180.3 4.30 52.5 17.8 37.7 2.31
50% RDF+50% RDN through CC 178.6 4.16 51.2 17.4 37.1 2.24
50% RDF+50% RDN through FYM 175.3 3.81 51.2 18.0 37.8 2.16
75% RDF+25% RDN through JC 184.6 4.69 55.8 18.8 38.5 2.61
75% RDF+25% RDN through CC 183.8 4.63 54.3 18.4 38.1 2.52
75% RDF+25% RDN through FYM 181.6 4.04 54.1 17.8 38.6 2.48
LSD at 0.05 11.9 0.57 3.5 1.3 1.8 0.15
One heactar = 2.4 feddans

The variation in seed yield among the proposed treatments could be inferred to the differential response
in growth performance. The integrated effect of mixed fertilizers applications (25% RDN plus 75% RDF) were
actually conductive to enhance the potential of available nutrients, released by mineralization process that acted
well for promoting nutrient uptake. This fact holds true, because the partial application of organic sources
together with RDF was creative to improve the environmental soil conditions (e.g. rhizosphere soil pH,
porosity, aggregation and soil aeriation….etc) and mineralization rate of the tested organic sources. Evidences
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have shown that the chemical composition of the applied organic matter with particular reference to C:N ratio
plays an important role on the mineralization rate, being the highest for the narrow C/N ratio and vice versa
(Shivani et al. 2009). The low responses of sunflower to the mixed fertilizer treatments (50:50%) could be
inferred to the slow mineralization rate and to the lack in the potential of nutrient supply during the stages of
growth development.

3.2. Maize crop:

The effect of organic and inorganic N fertilizer sources, either as a single and/or in combined applications,
to maize crop significantly influenced the growth criteria and yield components (Table 6). Relative to the
control treatment, superior growth performances and higher yield potentials were clearly manifested along the
involved treatment variables. The LSD comparisons showed that all growth attributes (except plant height) and
yield components of maize plants treated with RDF were significantly higher than the free-fertilized plants.
The data also demonstrated that maize plants supplied with 50% RDF plus 50% RDN, through the involved
organic sources, exhibited maximum response on the all measured data, followed by the single application of
organics (Table 6).

Table 6: Effect of organic and inorganic sources on vegetative growth and yield parameters of maize plants
Treatments Plant LAI at Dry matter Length of Girth of Grain yield

height (cm) 60 DAS (g/plant) the cob (cm) the cob (cm) (ton/ha)
Control 155.0 2.6 38.6 13.8 9.6 0.75
RDF 157.6 3.2 50.0 15.3 10.5 1.12
RDN through Jatropha cake (JC) 167.6 4.2 55.5 17.3 11.8 2.23
RDN through castor cake (CC) 166.4 4.0 55.0 16.6 11.3 1.38
RDN through FYM 165.7 4.1 54.6 16.5 11.2 2.24
50% RDF+50% RDN through JC 173.7 4.6 59.2 18.5 12.9 2.72
50% RDF+50% RDN through CC 170.3 4.4 58.1 17.1 11.9 2.45
50% RDF+50% RDN through FYM 171.6 4.1 56.9 17.0 11.4 2.38
75% RDF+25% RDN through JC 164.1 4.0 53.0 16.5 10.7 1.68
75% RDF+25% RDN through CC 160.7 3.8 51.7 15.6 10.5 1.36
75% RDF+25% RDN through FYM 159.0 3.7 51.2 14.6 10.4 1.41
LSD at 0.05 10.3 0.3 4.7 1.8 0.8 0.13

Grain yield of maize plants provided with full and mixed fertilizer sources followed up the same trend,
as previously discussed on growth index. Once again, marked significant increases were, however, reported
for the single RDF and the combined application of 50% RDF+50%RDN, through JC source. Quantitatively,
the rate of yield increase average 1.49 and 3.63, respectively, times the control treatment. The results also
demonstrated that maximum records were clearly distinctive for plants supplied with JC, followed by CC and
FYM courses. The differential reaction of the respective organic sources could be interpreted on the basis of
the potential nutrient supply, the decomposition rate of organic matter and nutrient release, C:N ratio and
micronutrient bioavailability. Similar results were previously reported on the direct effect of organic and
inorganic sources on other crops. In this respect, Jat and Ahlawat (2004) confirmed the direct and residual
effect of organic and inorganic sources of nutrients on fodder crops grown offer chick pea. Roy and Prasad
(2005), Laddha et al. (2006), Ruthiya et al. (2007) and Panwar (2008) reported similar trend, indicating the
importance of the nutrient released from organic matter to the proceeding crops under different agro-climatic
conditions.

4. Macronutrient (N, P and K) uptake by plants:
4.1. Sunflower crop:

The LSD comparison for the data reported on N, P and K uptake by sunflower plants (Table 7) showed
that the differences between the control and any applied fertilizers treatments were significant at P=0.05. The
results have shown that the maximum N uptake in sunflower plants were clearly pronounced for the single
application of inorganic fertilizer (RDF) and the integrated fertilizer mixture, whereas 75% of RDF was
combined together with 25% RDN, through JC source. The differences between the respective treatments were
not significant at P=0.05. Moreover, the results clarified that fertilizers mixture, including 75% RDF and 25%
RDN, provided from CC and/or FYM sources exerted higher records on N uptake, followed by 50% RDF plus
50%RDN sources. Unlike, lower N uptake was only noted for sunflower plants treated with single application
of organic sources (Table 7).

As for N uptake data, similar trend was registered on P uptake by sunflower plants along all fertilizers
treatment sources (Table 7). The results documented on K uptake are not always closer to the previous trend
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of N and P data. In this respect, sunflower plants treated with RDF, 75% RDF+25% RDN, through JC and
75% RDF+25% RDN, through FYM, acted to uptake similar amount of K (104-106 kg ha-1), imposing non-
significant variations between the respective treatments.

Table 7: Effect of organic and inorganic sources on macronutrient uptake (N, P and K) for both sunflower and maize crops
 Treatments Nitrogen Phosphorus Potassium

------------------------------------------(kg ha-1)-----------------------------------------------------------------
sunflower maize sunflower maize sunflower maize

Control 36.5 16.3 11.6 4.9 40.9 15.9
RDF 102.4 27.6 33.5 8.2 104.0 27.9
RDN through Jatropha cake (JC) 81.2 56.2 25.8 23.1 70.9 56.9
RDN through castor cake (CC) 66.2 57.1 21.0 22.4 62.0 57.8
RDN through FYM 59.9 53.3 20.3 20.5 71.9 55.7
50% RDF+50% RDN through JC 86.5 62.5 27.2 25.6 85.4 61.6
50% RDF+50% RDN through CC 81.5 57.8 25.8 22.6 80.5 56.8
50% RDF+50% RDN through FYM 79.5 56.8 24.0 22.8 89.7 56.8
75% RDF+25% RDN through JC 101.3 39.6 35.4 12.5 104.6 39.1
75% RDF+25% RDN through CC 96.0 32.1 31.2 10.0 97.1 32.9
75% RDF+25% RDN through FYM 94.7 32.8 28.5 10.0 106.9 35.3
LSD at 0.05 4.4 3.0 1.8 1.8 5.2 3.2

4.2. Maize Crop

The results obtained in Table 7 revealed that N, P and K uptake by maize plants treated with single and/or
mixed organic fertilizers surpassed the corresponding nutrient uptake of the control or RDF treatments. The
differences in nutrient uptake the respective treatments and any applied organic source were significant at
P=0.05. Unlike the results reported on sunflower, the data outlined on maize plants showed that higher records
on N, P and K uptake were noted when 50% of RDF was combined with 50% RDN, through the involved
organics, followed by the single applications (Table 7). Under both conditions, higher N, P and K uptake were
registered for RDN, through JC, followed by CC sources. Additional data revealed that the LSD comparisons
between the organic sources, when applied alone, were not significantly differed (Table 7). In general, the
lower response in nutrients uptake assisted with 75%:25% fertilizers mixtures are in accordance with the results
reported by Singh et al. (1998).

5. Oil content and fatty acid composition:

The results summarized on sunflower and maize crops indicated that the variation in crude oil content
between the control or RDF and all fertilizers treatments were significant at P=0.05 (Table 8). In both crops,
highest records of oil content were generally observed, when 50% of RDF was incorporated with 50% RDN,
through target organics, being the highest for the addressed JC source. Relative to the data detected on 50:50%,
the results have shown that the oil contents of both crops treated with single organics were higher than the
corresponding treatments of 75% RDF+25% RDN-organic sources (Table 8).

However, considerable variations in oil content between the tested crops were decreased in saturated fatty
acid and increased in unsaturated type along the variable treatments. In this regard, Mahmoud, Awatef (2006)
found that humic acid with bio and mineral fertilizers gave the highest content of oil and unsaturated fatty
acids, especially oleic acid. The reverse was true for saturated fatty acids, especially palmatic acid. High
linoleic sunflower oil typically has at least 69% and maize oil has at least 21%. High oleic sunflower oil has
at least 82% oleic acid. Variation in unsaturated fatty acids profile is strongly influenced by both genetics and
climate (British Pharmacopoeia, 2005). El Bably and Awad, (2007) found that increasing nitrogen fertilization
significantly decreased the oil content in maize seeds. Farahbakhsh et al. (2006) showed that nitrogen fertilizer
affected the oil content negatively and decreased it by 3.3% in oil seed rape (Brassica napus L.).

Table 8: Crude oil content (%) and Fatty acid composition (%) of sunflower and maize seed/grain under effect of organic and inorganic
sources

Treatments Crude oil Saturated Unsaturated
content % fatty acids % fatty acids %

------------------------------------- --------------------------------------------
Palmatic Stearic Oleic (ω9) Linoleic (ω6)

Sunflower Crop
Control 21.4 7.97 7.55 17.17 42.3
RDF 35.3 5.69 7.44 18.25 57.44
RDN through Jatropha cake (JC) 59.7 4.36 5.34 38.00 49.34
RDN through castor cake (CC) 62.2 6.32 6.22 47.86 58.22
RDN through FYM 57.0 6.58 7.00 59.65 56.45



29Res. J. Agric. & Biol. Sci., 7(1): 23-31, 2011

Table 8: Continue
50% RDF+50% RDN through JC 73.0 5.36 6.65 49.64 67.65
50% RDF+50% RDN through CC 66.6 5.48 5.88 37.65 57.69
50% RDF+50% RDN through FYM 64.0 4.36 4.36 28.36 38.22
75% RDF+25% RDN through JC 46.3 5.69 3.89 37.69 45.45
75% RDF+25% RDN through CC 45.8 4.39 4.00 48.65 47.96
75% RDF+25% RDN through FYM 44.6 5.89 6.64 44.99 39.69
LSD at 0.05 3.7 1.23 0.91 1.22 3.51

Maize Crop
Control 14.6 15.3 3.17 15.8 42.1
RDF 33.8 11.8 2.27 49.4 55.3
RDN through Jatropha cake (JC) 36.9 12.4 2.38 44.5 45.5
RDN through castor cake (CC) 36.3 13.8 2.41 56.3 39.5
RDN through FYM 33.2 12.6 2.53 55.3 39.9
50% RDF+50% RDN through JC 44.9 11.9 2.46 61.5 48.9
50% RDF+50% RDN through CC 42.9 12.3 2.59 45.3 57.6
50% RDF+50% RDN through FYM 41.9 10.6 2.48 46.9 47.6
75% RDF+25% RDN through JC 35.6 11.9 2.37 58.3 58.6
75% RDF+25% RDN through CC 32.7 10.4 2.27 53.1 57.6
75% RDF+25% RDN through FYM 30.6 11.6 2.56 51.8 48.8
LSD at 0.05 2.6 1.5 0.65 3.9 2.3
Value of some saturated and unsaturated fatty acids g/100 g oil for seed/grain plants under studies*

Plants Saturated fatty acids % Unsaturated fatty acids %
--------------------------------------------- -----------------------------------------------------------------------------------------
Palmatic Stearic Oleic (ω9) Linoleic (ω6) Linolenic (ω3)

Sunflowers 4 - 9 1 - 7 14 - 40 48 - 74 18 - 45 
Maize 11 - 13 2 - 3 25 - 31 54 - 60 1 - 1.5
*According to British pharmacopoeia (2005).

6. Nitrogen use efficiency (NUE):

The data obtained in Table 9 revealed that the all applied treatment of organic and inorganic sources
exerted marked effect on the calculated values of agronomical N use efficiency (ANUE) and physiological N
use efficiency (PNUE). The results have shown that the records associated with ANUE for sunflower were
commonly higher than those registered on maize. The mean estimated values on sunflower ranged from 9.23%
for RDF, through CC to 12.01% for RDF. The corresponding values on maize crop varied from 4.44% for the
75% RDF+25% RDN, through CC to 10.88%, when the 50% of RDF was incorporated with 50% RDN,
through JC (Table 9). In general, the variations in the calculated values of ANUE within the all applied N
treatments in sunflower and/or maize crops were actually limited.

Table 9: Effect of organic and inorganic sources on Nitrogen Use Efficiency 
Treatments Agronomical nitrogen use efficiency, ANUS physiological nitrogen use efficiency,  PNUS

--------------------------------------------------------- ------------------------------------------------------------
Sunflower Maize Sunflower Maize

RDF 12.01 4.48 25.78 40.57
RDN through Jatropha cake (JC) 10.82 8.92 29.31 39.67
RDN through castor cake (CC) 9.23 5.52 30.66 24.16
RDN through FYM 12.23 8.96 44.98 25.89
50% RDF+50% RDN through JC 10.50 10.88 26.70 33.37
50% RDF+50% RDN through CC 10.18 9.80 27.48 42.39
50% RDF+50% RDN through FYM 9.82 9.52 27.16 41.90
75% RDF+25% RDN through JC 11.86 6.72 25.76 42.42
75% RDF+25% RDN through CC 11.45 4.44 26.25 42.36
75% RDF+25% RDN through FYM 11.27 5.64 26.18 42.98

To the contrary of ANUE trend, the values detected on PNUE for sunflower and/or maize crops were
extremely wider and higher in magnitude (Table 9). Quantitatively, the variations in PNUE along the inclusive
treatments varied from 25.75 for the 75% RDF+25% RDN, through JC to 44.98%, when RDF was incorporated
through FYM. The corresponding recorded range varied from 24.16% when maize crop was treated with RDN,
through CC to 42.98% for the 75% RDF+25% RDN, through FYM. The relative comparisons proved that the
mean values of PNUE were higher in maize, across all N exposure than in sunflower crop (Table 9). It is
worthy to point out that since the calculated values of PNUE are governed by the effect of the applied N
treatment on grain yield productivity, it seems possibly that the variations existed among the organic and
inorganic N sources could be basically ascribed to n bioavailability, N assimilation and their subsequent effects
on yield performance. On the other hand, the higher developed values of PNUE across the inclusive treatments
could be attributed, to a great extent, to the N uptake, which in turns, is determined by the dry matter
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production and plant N content. Moreover, other similarity factors, relating to micronutrients bioavailability
could be also integrated for improving yield and plant N performances. Similar trends on NUE were observed
by Singh et al. (1988) in maize-wheat system and Kumpawat (2004) in maize-mustard system under different
location.

7. Crop Net Returns:

Net returns recorded was highest value (4542 and 6941 LE/ha) in the treatment of 50% RDF+50%RDN
through JC (Table 10). The lowest value of net returns was recorded under control. Yield recorded appreciable
improvement in net returns over control and this improvement was comparatively more in 100% organic and
50:50 organic and inorganic when compared with RDF to sunflower. Similar increase in productivity and
economics of production were reported in cropping system due to application of organic and inorganic sources
of nutrients alone or combination under different agro-climatic situations (Singh et al. 1998; Pathak et al. 2002;
Kumpawat, 2004; Roy and Prasad, 2005 and Panwar, 2008).

Table 10: Effect of organic and inorganic sources on Net Returns 
Treatments Net Returns (LE/ha)

--------------------------------------------------------------------------------------------
Sunflower Maize

Control 1298 1425
RDF 3995 4486
RDN through Jatroha cake (JC) 4350 5816
RDN through castor cake (CC) 3748 5818
RDN through FYM 3500 5346
50% RDF+50% RDN through JC 4542 6941
50% RDF+50% RDN through CC 4297 6576
50% RDF+50% RDN through FYM 4095 6240
75% RDF+25% RDN through JC 4380 5096
75% RDF+25% RDN through CC 3942 4676
75% RDF+25% RDN through FYM 3890 4551
LSD at 0.05 245 328

Conclusion:
Under fixed field plot conditions, two years experiments were conducted to evaluate the contribution of

organic and inorganic N sources on yield and yield component of sunflower and maize crop, grown in a
calcareous soil. The study indicated that the contrary result prevailed on organic carbon and soil bulk density,
considerable decrease in soil pH was observed along the treatment variable. However, higher N, P and K
content were noted for the soil treated with mixture treatments of 50:50%, followed by the single organics
fertilizers at the end of experiment. The results detected on Fe, Mn and Zn soil nutrients content are quite
different, revealing the performance of single organics. On the other hand, integration of 25% RDN through
de-oiled cake of jatropha or castor with 75% RDF produced sunflower seed yield comparable with RDF.
Replacement of 50% RDN through jatropha or castor cakes recorded perceptible increase in maize grain yield
over RDF. Residual effect of treatment on succeeding maize and productivity was found more pronounced with
50% RDF+50% RDN through jatropha cake. In contrast to the ANUE trends, wider variations in PNUE were
developed between the tested crops, being the highest for 75% RDF+25% of organic. Net returns recorded
were highest value in the treatment of 50% RDF+50%RDN through JC for both sunflower and maize crop.
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