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Abstract: A field experiment was carried out during 2008/2009 and 2009/2010 seasons in Agriculture farm, Sebha
University, Libya to study the response of some safflower varieties(S , Giza  and Dem ) to fertilization by350 1 137

farm  yard  manure (FYM)  combination  with  mineral  nitrogen  fertilizers  (0  ton FYM+105 kg N, 1.538 ton
FYM +95kgN, 3.076 ton FYM +85 kg N, 4.614 ton FYM + 75 kg N, 6.152 ton FYM + 65 kg N and 7.690 ton FYM
+ 55 kg N/ha) under sandy soil condition using of sprinkler irrigation system. Results revealed that Giza  variety1

surpassed the other two varieties in all studied traits, except oil percent in the two growing seasons. On the
other hand, Dem  variety recorded the maximum values of seed oil content. FYM at all tested rates significantly137

increased  plant  height,  number  of  primary branches/plant, number of heads/plant, 100-seed weight, seed
yield / plant, seed yield/ha as well as oil yield/ ha when compared with the control treatment (0.0 ton
FYM+105kgN/ha) with the superiority for the highest FYM rate (7.690 ton FYM +55kg N/ ha) which exhibited
the upper most values of the previous traits. The interaction between safflower varieties and fertilization
treatments had a significant effect on the most tested traits in both seasons. The highest values of the previous
traits were obtained when Giza  safflower variety was supplemented by the combination rate (7.690 ton FYM1

+55kgN/ ha).
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INTRODUCTION fertilizer dose and their time of application may act as

Safflower (Carthamus tinctorius L) an annual oilseed increase the fertilizer use efficiency. Safflower genotypes
crop has been cultivated on small area in the world. It is varied significantly in plant height, number of branches
consider one of the alternative oil crops, particularly in the and heads/plant, seed index, seed yield per plant and per
dry and semi dry lands due to its tolerance to drought, hectare, seed oil content as well as oil yield [2-4]. Organic
salinity and cold stress. Safflower oil quality is high due fertilizers are a source of plant nutrients and makes marked
to  its  fatty  acids  composition.  As known, the fatty acid changes in the soil properties. Many investigators
composition of vegetable oil is a main factor affecting on indicated that the application of organic fertilizer
its commercial uses. Standard safflower oil contains about increased the nutrient contents in the soil, their uptake
6-8 % palmitic acid, 2-3 % stearic acid, 16-20% oleic acid and consequently increased the productivity of crops.
and 71-75 % linoleic acid. In addition, very low levels of Dahiya  and  Singh [5] showed that the concentration of
myristic (0.24 %) and behenic (0.43 %) acids were P in the soil was significantly increased with increasing
recorded in its oil [1]. Linoleic acid (Omega 6) aids in the level of FYM over the control. Also, Poonia et al. [6]
lowering the cholesterol level in the blood. Moreover, this found that increasing the rate of FYM application to
oil is used in soft margarines and as salad oil besides calcareous soils in India increased K adsorption
being used raw for edible purposes. Seed yield, oil performance of soils over Ca. Several concepts have been
content and fatty acid synthesis of crops are influenced advanced to explain the improvement of nutrient
by a lot of factors such as genotype and dominate the availability as a result of the application of organic manure
availability of nutrient and their uptake by the crop. The due to the reduction in soil pH [7] or through the
availability of nutrient can be manipulated by adopting improvement of physical and chemical properties of the
suitable package of fertilizer management. The appropriate treated soils [8-10]. Application of organic manures to

major driving force in pushing up the crop yields and
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safflower plants had a significant influence on the plant
height, number of leaves per plant, number of primary
branches per plant, number of capitula per plant, seed
weight per plant, 1000 seed weight total dry matter
production and seed yield per hectare [11, 12].

Therefore, the objective of this study was to study
the effects of combination between organic and mineral
fertilization on seed and oil yields of three safflower
varieties under sandy soil condition.

MATERIALS AND METHODS

An experiment was  carried  out  during 2008/ 2009
and  2009/ 2010 seasons in the experimental farm of
Faculty of Agriculture, Sebha University, Libya to study
the response  of  three  safflower varieties (S , Giza  and350 1

Dem ) to different combination between organic and137

mineral fertilization. The study was planned various levels
of farm yard manure (FYM) in sandy soil. The experiment
was laid out in Randomized Complete Block Design
(RCBD) in split plot arrangement with three replicates.
Safflower varieties were arranged in main plots, while the
six levels of the combinations between farm yard manure
(FYM) and mineral nitrogen (0 ton FYM+105 kg N, 1.538
ton FYM +95kgN, 3.076 ton FYM +85 kg N, 4.614 ton FYM
+ 75 kg N, 6.152 ton FYM + 65 kg N and 7.690 ton FYM +
55 kg N/ha) were arranged in sub- plots. Farmyard manure
was mixed with soil surface layer (0-15) 15 days before
sowing in each season. Ammonium nitrate (33%N) as a
source of mineral nitrogen was divided into three equal
doses, the first dose was applied after thinning (30 days
after planting), while the second and third doses were
applied at 60 and 90 days after planting, respectively.
Each sub-plot area was 10.5 m contains 7 rows, 3 m length2

and  50 cm  apart.  Safflower  seeds were hand sowed on
14 and 16 November in the first and second seasons,
respectively. Sprinkler irrigation for one hour day after
day was used. The other cultural practices needed for
safflower plants were done through the two growing
seasons. The analysis of soil of the experimental site and
some physical and chemical properties of (FYM) are
shown in Table 1.

At harvest, ten guarded plants from each sub-plot
were taken then, plant height (cm), number of primary
branches, number of capitula per plant and seed yield/
plant (g) were measured. All plants in each sub-plot area
were threshed and seed weighted then transferred to seed
yield in kg/ha. 100-seed weigh (g) was estimated from
main plots seeds. Seed oil content was determined by
Soxhlet apparatus using petroleum ether (40-60°C) as a

Table 1: Physical and chemical properties for soil experimental site and
FYM

Analysis of soil Values Analysis of (FYM) Values
Sand 80 % pH (1:1) suspension) 7.55
Silt 14 % E.C. (1:1) extract) 6.15
Clay 6 % Total N 0.65
pH 8.21 Total p 0.42
Organic mater 0.04 % Total K 1.85
Phosphorus (av.) 3.48 ppm O.M. % 25.50
Total N 0.018 % C/N ratio 22.77

solvent according to A.O.A.C. [13]. Oil yield (kg / ha) was
calculated through multiplication oil percentage in seed
yield/ha.

Statistical Analysis: Data collected were analyzed with
analysis of variance (ANOVA) Procedures using the
MSTAT-C Statistical Software Package [14]. Differences
between means were compared by LSD at 5% level [15].

RESULTS AND DISCUSSION

Vegetative Traits: Data in Tables 2 and 3 clearly showed
that there are significant differences between the tested
safflower varieties in plant height and number of primary
branches/plant. Giza variety gained the highest values of1

previous traits in both seasons of study. This is may be
due to the genotypic behavior in combination with the
environmental conditions, which may be suitable for Giza
1 variety than the rest varieties. The obtained results are
in good lines with those obtained by Ahmed et al. [2] and
Ali and Osman [3]. Application of farmyard manure with
mineral fertilizer significantly increased plant height and
number of primary branches /plant in both seasons
compared with the untreated (control) plants. Application
of 7.690 ton FYM+55kgN/ha significantly increased plant
height by 36.09 and 36.71% as well as number of primary
branches /plant by 47.76 and 49.17 % over the control in
the 1  and 2  seasons, respectively. The previousst nd

obtained can be ascribed by increasing Cation Exchange
Capacity(CEC) of treated soils by FYM or by improvement
of soil structure which reflected on water movement and
decreasing nutrient losses by leaching and deep
percolation [7, 16]. Similar results were recorded by
Ahmed and Ali [17], Ahmed and Osman [18] and Ali [19].
The interaction between safflower varieties and
combination of fertilizer had a significant effect on plant
height and number of primary branches per plant in the
two growing seasons. The highest values of mentioned
traits were given from Giza  variety fertilized by 7.690 ton1

FYM +55kgN/ha.
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Table 2: Effect of fertilizer treatments combination on plant height (cm) of some safflower varieties
Varieties 2008/2009 2009/2010
---------------------------------------------- -------------------------------------------------------------------- -----------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 ton FYM+105kgN/ha (control) 100.50 110.50 103.40 104.80 103.30 115.40 104.11 107.60
1.538 ton FYM+95kgN/ha 107.30 118.30 110.50 112.03 111.50 120.30 114.12 115.31
3.076 ton FYM +85kgN/ha 119.50 125.16 121.50 122.05 122.30 127.40 125.60 125.10
4.614ton FYM+75kgN/ha 126.80 135.14 125.40 129.11 125.50 137.30 129.40 130.73
6.152 ton FYM +65kgN/ha 135.10 150.60 132.30 139.33 136.40 155.60 140.00 144.00
7.690 ton FYM +55kgN/ha 137.40 155.10 135.40 142.63 137.90 160.30 143.10 147.10
Mean 121.07 132.47 121.41 124.99 122.81 136.05 126.06 128.31
L.S.D.0.05 for varieties 4.0 4.30
L.S.D.0.05 for fertilizer 5.70 5.90
L.S.D.0.05 for interaction 9.87 10.21

Table 3: Effect of fertilizer treatments combination on number of primary branches/plant of some safflower varieties
Varieties 2008/2009 2009/2010
-------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 ton FYM+105kgN/ha (control) 5.40 6.40 5.60 5.80 5.60 6.70 5.70 6.00
1.538 ton FYM+95kgN/ha 6.00 7.00 6.20 6.40 6.30 7.40 6.40 6.70
3.076 ton FYM +85kgN/ha 6.60 7.70 6.90 7.07 7.00 8.30 7.10 7.47
4.614ton FYM+75kgN/ha 7.14 8.15 7.20 7.49 7.21 8.60 7.32 7.71
6.152 ton FYM +65kgN/ha 8.10 9.00 8.00 8.37 8.30 10.00 8.15 8.82
7.690 ton FYM +55kgN/ha 8.30 9.20 8.20 8.57 8.40 10.30 8.25 8.95
Mean 6.92 7.90 7.01 7.28 7.14 8.55 7.15 7.61
L.S.D.0.05 for varieties 0.55 0.60
L.S.D.0.05 for fertilizer 0.66 0.70
L.S.D.0.05 for interaction 1.14 1.21

Table 4: Effect of fertilizer treatments combination on number of capitula per plant of some safflower varieties
Varieties 2008/2009 2009/2010
---------------------------------------------- ----------------------------------------------------------------- -----------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 ton FYM+105kgN/ha (control) 17.00 20.50 17.30 18.27 17.50 21.20 18.00 18.90
1.538 ton FYM+95kgN/ha 20.60 25.30 21.30 22.40 21.20 26.30 22.10 23.20
3.076 ton FYM +85kgN/ha 22.50 30.20 25.30 26.00 23.00 32.00 26.00 27.00
4.614 ton FYM+75kgN/ha 28.90 36.14 29.50 31.51 29.40 37.10 30.10 32.20
6.152 ton FYM +65kgN/ha 32.60 40.15 33.10 35.28 33.00 41.00 34.00 36.00
7.690 ton FYM +55kgN/ha 35.00 42.12 35.30 37.47 34.90 43.00 35.30 37.73
Mean 26.10 32.40 26.97 28.49 26.50 33.43 27.58 29.17
L.S.D.0.05 for varieties 1.60 1.65
L.S.D.0.05 for fertilizer 2.45 2.50
L.S.D.0.05 for interaction 4.23 4.33

Yield Components Traits: Data presented in Tables 4, 5 others varieties in number of primary branches per plant
and 6 revealed that the number of capitula / plant, 100- (Table 3) and consequently increased number of capitula
seed weight and seed yield/plant were reacted per plant as well as seed yield per plant. Similar results
significantly to safflower varieties, fertilizer treatments and were reported by Ahmed et al. [2], Ali and Osman [3].
their interaction in the two growing seasons. Giza  variety Moreover, application of 7.690 ton FYM+55kgN /ha1

gained the highest values of mentioned traits (32.40 and increased  significantly  number  of  capitula per plant,
33.43 capitula /plant, 4.00 and 4.10 g, 23.33 and 24.10 100-seed weight and seed yield/plant in both seasons of
g/plant for number of capitula per plant, 100-seed weight study when compared to the rest fertilization treatments,
and seed yield/plant in the two growing seasons, except application of 6.152 ton FYM+65 kg N/ha. This
respectively) when compared with the rest varieties. This could be explained on the basis that FYM contains high
is to be expected since the same variety surpassed the levels  of  nutrients  which  increased  synthetics rate and
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Table 5: Effect of fertilizer treatments combination on 100 seed weight (g) of some safflower varieties
Varieties 2008/2009 2009/2010
------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean 350 1 137 350 1 137

0.0 ton FYM+105kgN/ha 3.05 3.17 3.00 3.07 3.15 3.28 3.09 3.17
1.538 ton FYM+95kgN/ha 3.25 3.50 3.30 3.35 3.24 3.61 3.40 3.41
3.076 ton FYM +85kgN/ha 3.45 3.90 3.50 3.61 3.53 3.99 3.58 3.70
4.614 ton FYM+75kgN/ha 3.60 4.20 3.72 3.84 3.68 4.32 3.80 3.93
6.152 ton FYM +65kgN/ha 3.80 4.60 3.91 4.10 3.90 4.69 4.00 4.20
7.690 ton FYM +55kgN/ha 3.85 4.65 4.00 4.17 3.94 4.72 4.20 4.29
Mean 3.50 4.00 3.57 3.69 3.57 4.10 3.67 3.78
L.S.D.0.05 for varieties 0.15 0.17
L.S.D.0.05 for fertilizer 0.20 0.21
L.S.D.0.05 for interaction 0.34 0.36

Table 6: Effect of fertilizer treatments combination on seed yield/plant (g) of some safflower varieties
Varieties 2008/2009 2009/2010
------------------------------- --------------------------------------------------------------- ----------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0tonFYM+105kgN/ha 13.10 16.30 12.20 13.87 14.00 17.10 12.50 14.53
1.538 ton FYM+95kgN/ha 15.00 18.30 14.60 15.97 15.50 19.00 14.00 16.17
3.076 ton FYM +85kgN/ha 17.90 22.40 18.00 19.43 19.00 23.00 19.00 20.33
4.614ton FYM+75kgN/ha 20.80 25.30 21.20 22.43 21.20 25.90 22.00 23.03
6.152 ton FYM +65kgN/ha 23.00 28.60 24.00 25.20 24.00 29.50 25.60 26.37
7.690 ton FYM +55kgN/ha 24.00 29.10 24.90 26.00 24.90 30.10 25.10 26.70
Mean 18.96 23.33 19.15 20.48 19.77 24.10 19.70 21.19
L.S.D.0.05 for varieties 1.10 1.22
L.S.D.0.05 for fertilizer 1.30 1.55
L.S.D.0.05 for interaction 2.25 2.68

Table 7: Effect of fertilizer treatments combination on seed yield (kg/ha) of some safflower varieties
Varieties 2008/2009 2009/2010
------------------------------- ----------------------------------------------------------------- -------------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 tonFYM+105kgN/ha 1250.60 1700.00 1300.50 1417.03 1290.20 1800.80 1360.50 1483.83
1.538 ton FYM+95kgN/ha 1450.10 2100.20 1510.02 1686.77 1490.30 2160.60 1550.10 1733.67
3.076 ton FYM +85kgN/ha 1690.10 2450.02 1760.60 1966.91 1700.00 2510.20 1810.00 2006.73
4.614 ton FYM+75kgN/ha 2000.20 2890.90 2050.50 2313.87 2060.00 2940.30 2150.00 2383.43
6.152 ton FYM +65kgN/ha 2400.50 3500.00 2360.00 2753.50 2480.00 3450.00 2450.00 2793.33
7.690 ton FYM +55kgN/ha 2498.90 3600.50 2450.00 2849.80 2500.50 3510.60 2500.50 2837.20
Mean 1881.73 2706.94 1905.27 2164.65 1920.17 2728.65 1970.18 2206.33
L.S.D.0.05 for varieties 110.13 120.90
L.S.D.0.05 for fertilizer 213.76 217.80
L.S.D.0.05 for interaction 369.81 376.79

growth and reflect on seed number and size and Seed Yield (kg/ha): Exhibited data in Table 7 showed that
consequently  increased seed yield/plant. Furthermore, safflower seed yield was increased significantly due to all
the superiority of the same fertilizer treatment on  the studied variables in both seasons. Giza  variety recorded
branches number /plant. The same trend was found by the highest seed yield in the two growing seasons when
Ahmed and Osman [3], Nakhlawy [11], Naik et al. [12] and compared to the rest varieties. This is logic since Giza
Santonoceto  et al. [20]. Here too, the presented data variety surpassed the rest varieties in seed yield per plant
show significant effect of the interaction between and consequently increased seed yield. Similar results
safflower varieties and fertilizer treatments on the were reported by Ali and Osman [3], Girase et al. [21],
previous traits in both seasons. Giza  variety gained the Abo-Shetaia [22], Mane et al. [23] and Nawar [24].1

highest values of previous traits when it received 7.690 Application 7.690 ton FYM+55kgN /ha produced the
ton FYM+55kgN /ha in both seasons. highest  values of  seed  yield/ha  as  compared   with  the

1

1
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Table 8: Effect of fertilizer treatments combination on seed oil content (%) of some safflower varieties

Varieties 2008/2009 2009/2010
------------------------------- ------------------------------------------------------------------ -----------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 tonFYM+105kgN/ha 35.14 36.12 37.45 36.23 35.00 36.00 37.25 36.08
1.538 ton FYM+95kgN/ha 35.50 35.89 37.66 36.35 35.17 35.86 37.16 36.06
3.076 ton FYM +85kgN/ha 35.12 36.12 37.55 36.26 35.00 36.02 37.05 36.02
4.614 ton FYM+75kgN/ha 34.90 36.30 37.45 36.22 34.66 36.12 37.15 35.98
6.152 ton FYM +65kgN/ha 35.00 35.96 37.70 36.22 35.15 35.95 37.30 36.13
7.690 ton FYM +55kgN/ha 35.48 35.90 37.43 36.27 35.50 36.00 37.53 36.34
Mean 35.19 36.05 37.54 36.26 35.08 35.99 37.24 36.10

L.S.D.0.05 for varieties 0.80 0.85
L.S.D.0.05 for fertilizer n.s n.s
L.S.D.0.05 for interaction n.s n.s

Table 9: Effect of fertilizer treatments combination on oil yield (kg/ha) of some safflower varieties

Varieties 2008/2009 2009/2010
------------------------------- ----------------------------------------------------------------- -----------------------------------------------------------------
Fertilizers rates S Giza Dem Mean S Giza Dem Mean350 1 137 350 1 137

0.0 tonFYM+105kgN/ha 439.46 614.04 487.04 513.39 451.57 648.29 506.78 535.37
1.538 ton FYM+95kgN/ha 514.79 753.76 568.67 613.14 524.14 773.49 576.02 625.16
3.076 ton FYM +85kgN/ha 593.56 884.95 661.11 713.20 595.00 904.17 670.61 722.82
4.614 ton FYM+75kgN/ha 698.07 1049.39 767.91 838.08 713.99 1062.04 798.73 857.56
6.152 ton FYM +65kgN/ha 840.18 1258.60 889.72 997.32 871.72 1240.28 913.85 1009.23
7.690 ton FYM +55kgN/ha 886.61 1292.58 917.04 1033.62 887.68 1263.82 938.69 1031.04
Mean 662.18 975.85 715.24 784.90 673.59 982.04 733.69 796.49

L.S.D.0.05 for varieties 33.43 35.12
L.S.D.0.05 for fertilizer 56.34 58.12
L.S.D.05 for interaction 97.47 100.54

others fertilizers treatments. This was expected since the varieties, respectively. This increase in seed oil content
same treatment gave the highest values of the studied may be due to the genotypic behavior in combination with
yield  components  presented  in Tables 4, 5 and 6. the environmental conditions, which may be suitable for
Organic matter presented in soil with the application of Dem  variety than the others matted varieties. While,
organic manure was significantly improved soil characters Giza surpassed the rest varieties in oil yield due to the
via  modifying  the  soil environment to hold more superiority in seed yield which compensated the
moisture and nutrients. Better aeration and microbial reduction in oil content. The same result was obtained by
activity have direct influence on the uptake of nutrients Ali and Osman [3]. Moreover, fertilizer treatments had a
and improve growth and yield components and ultimately significant effect on oil yield / ha in the two growing
yield of safflower. These results confirm with those seasons. High FYM rates with 55 kg N /ha gained the
obtained by Naike et al. [12], Ali [19] and Santonoceto et highest  oil  yield compared to rest lower FYM rates
al. [20]. The combination between 7.690 ton FYM+55kgN (Table 9). This means that the obtained increase in oil
/ha and Giza  variety gave the highest seed yield values yield/ha is mainly due to the high seed yield /ha produced1

(3600.50 and 3510.50kg in the two growing seasons, under the high farmyard manure application. Similar
respectively). results on canola were obtained by Ali [19]. The

Seed Oil Content and Oil Yield: Seed oil content and oil varieties affected significantly oil yield /ha, in the two
yield significantly affected by varieties studied in the two growing seasons. Sowing Giza  safflower variety with
growing seasons (Tables 8, 9). The highest values of application of 7.690 ton FYM+55kgN /ha produced the
previous traits were obtained from Dem  and Giza highest oil yield / ha.137 1

137

1

interaction between fertilizer treatments and safflower

1
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CONCLUSION 9. Singh,  G.,  O.P.  Sing,  R.S.  Singh,  R.A. Yadav and

It could be recommended from the obtained results application on yield and quality of cane in flood
that application of organic fertilizer with mineral enhanced affected condition. Bharatiya Sugar, 27: 27-30.
the soil properties and this reflect positively on 10. Sikora, L.J. and M.J. Azard, 1993. Effect of compost
productivity  of  safflower  genotypes under sandy soil fertilizer combinations on wheat yields. Compost
condition  using  sprinkler irrigation. According the Science and Utilization, 2: 93-96.
results obtained from this investigation, we recommended 11. Nakhlawy, F.S., 1991. Response of safflower to
to sown variety Giza  and application of 7.690 ton different levels of nitrogen, phosphorus and1

FYM+55kgN /ha under similar environmental conditions. potassium. Acta Agronomica Hungarica, 40: 87-92.
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