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Abstract
Optimistic and sustainable supply of soil available nutrients to crop plants
enhances productivity. Integrated nutrient management (INM) approach can
improve soil fertility on long term basis. The present study was conducted to
determine effects of INM on quantitative and qualitative characters of two
Safflower (Carthamus tinctorius L.) cultivars “Thori-78 and Leed-00”. Five
treatments using different composition of poultry litter, farm yard manure,
nitrogen and phosphorous fertilizers with recommended dose as a control
measure were replicated thrice in randomized complete design. The results of
field trial depicted maximum plant height (174.6 cm), number of heads
plant−1 (42.67), number of seeds head−1 (59.0), thousand seed weight (42.26 g),
biological yield (3089 Kg∙ha−1) and seed yield (455.2 Kg∙ha−1) recorded from
combined application of FYM @ 2 t∙ha−1and Half (N-P) (soil application) (T5)
in Genotype “Leed-00” which was statistically different from all other treatments. Thori-78 also showed increase in yield and yield components under
the same treatment (T5) i.e.2 t∙ha−1 FYM and Half (N-P).No effect of INM was
found on fatty acid composition of safflower cultivars. The correlation coefficients illustrated positive and significant association of seed yield with plant
height (0.89), number of heads pod−1 (0.86) and number of seeds head−1 (0.83)
as a result of application of selected treatment. These results demonstrated the
significance of INM in safflower yield improvement under rainfed conditions.
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1. Introduction
Safflower can be cultivated as an oil seed crop under poor environmental conditions to increase the edible oil sources [1]. Safflower seed contains 35% oil contents and occupies a unique position among oil seed crops due to the high linoleic acid content of its seed oil [2].
Safflower is multipurpose crop with unexplored potential and worldwide
adaptability. Safflower acreage and production has been witnessing wide fluctuations around the world. Low productivity of safflower is a serious concern for
sustainable crop development. A negative growth rate in terms of area, production and productivity has been recorded around the world, especially in Pakistan. Safflower is a high value crop due to its immense potential for use in domestic, medicinal and commercial use [3].
Safflower oil contains unsaturated fatty acids including linoleic, oleic and saturated fatty acids as palmitic and stearic acid. It is one of the richest sources of
linoleic acid among the commercial oils [4]. Safflower seed oil contains about
71% - 75% linoleic acid, 16% - 20% oleic acid, 6% - 8% palmitic acid, and 2% 3% stearic acid [5]. This low level stearic and palmitic acids has madesaf flower
oil appealing to consumers, initially as quick-drying oil, more recently as edible
oil with the highest linoleic acid.
Plant nutrients in soil whether naturally endowed or artificially maintained
are major determinants of the success or failure of a crop production system.
Proper soil fertility management is of prime importance to increase crop production. Post-green revolution period has seen a tremendous rise in the use of
fertilizers for enhancing productivity of field crops. This has resulted not only
the deterioration of land resources but also contaminating the environment at
the same time raising the cost of production [6].
Integrated nutrient management is an emerging method for sustainable agricultural production that poses the least threat to the environment disruption.
Blending of inorganic fertilizer is a vital component of integrated nutrient management, yet it is often not available to farmers in developing nations [7]. Use of
organic manures, apart from improving physical and biological properties of soil,
facilitates efficient utilization of chemical fertilizers [8]. Combined use of organic
and synthetic fertilizers in appropriate ratio is advantageous in escalating the crop
yield and sustaining soil health [9]. Morphological and physiological performance
of crop plants in response to INM can help in evaluating the suitability of the particular INM technique as no systematic study has been conducted on this particular crop. The present investigation was therefore undertaken to observe the effects of different integrated nutrient management combinations on performance
of yield and oil quality of safflower cultivars under rainfed conditions.

2. Materials and Methods
2.1. Site Description
The response of safflower to integrated nutrient management combinations
DOI: 10.4236/ajps.2017.89148
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were studied at Research Farm, Arid Agriculture University, Chakwal Road
(32.93˚N, 72.86˚E) during the Rabi season, 2010-2011 under rainfed conditions.
Previously fallowed field was prepared by ploughing three times with tractor
mounted cultivator and planking with last ploughing. Sowing was done with
hand drill on November 22, 2010 with the seed rate of 15 kg∙ha−1. The plot size
was 5 × 3.6 m2. Row to row distance was 60 cm and plant to plant distance was
maintained at 10 cm.

2.2. Experimental Design
Safflower cultivar Thori-78 being spineless, high yielding and early maturing
cultivar of Pakistan and Leed-00 belongs to USA (United States of America)
having good yield potential and spiny nature were used as experimental material. Six different nutrient management combinations control (T1), Recommended
Dose N-P (30 - 35 Kg∙ha−1) (T2), FYM 2 t∙ha−1 (T3), Poultry Litter 2 t∙ha−1 (T4),
Half (N-P) + 2 t∙ha−1 FYM (T5) and Half (N-P) + 2 t∙ha−1 Poultry Litter (T6) in
split plot design with four replications having cultivars in main plots and nutrient treatments in sub plots were used. Characteristics of farmyard manure and
poultry manure used as organic fertilizer are given in Table 1(a) and Table 1(b).
Climatic data during the experimental period at the experimental farm is presented in Figure 1.

2.3. Measurements
Data were recorded for quantitative characters of safflower like plant height
(cm), number of heads plant−1, number of seeds head−1, thousand seed weight
(g), biological yield (Kg/ha) and seed yield (Kg/ha) at harvesting, done on 26th
Table 1. (a) Soil characteristics of the experimental site prior to sowing; (b) Characteristics of Farmyard Manure and Poultry Manure used as Organic Fertilizer in the Experiment.
(a)
N (mg∙kg−1)

P (mg∙kg−1)

K (mg∙kg−1)

EC (dS∙m −1)

OM (%)

0.44

2.5

134.5

0.45

0.82

(b)
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Sr. #

Nutrients

Farmyard Manure

Poultry Manure

1.

Nitrogen (N)%

2.34

0.6

2.

Phosphorous (P)%

0.68

1.05

3.

Sodium (Na) c∙mol∙kg−1

0.88

0.84

4.

Potassium (K) c∙mol∙kg

7.51

10.12

5.

Calcium (Ca) c∙mol∙kg−1

14.26

9.79

6.

Magnesium (Mg) c∙mol∙kg−1

13.74

0.63

7.

Moisture%

80

53

−1
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Figure 1. Climatic data during the experimental period at the experimental farm from
November, 2010 to April, 2011.

April 2011. Data recorded for different parameters were subjected to statistical
analysis using R software by computing analysis of variance.

2.4. Oil Content
Oil extraction was carried out using Soxhlet apparatus [10] [11].

2.5. Fatty Acid Composition
Fatty acid composition of seed samples (stearic, palmitic, oleicand linoleic) was
determined through gas chromatograph by methylating the fatty acyl-esters in
the oil. The composition and identification of fatty acid was carried out by the
relative retention times of the standards [12] [13].
The means were analyzed and compared at p ≤ 0.05 by F-protected least significant difference test (LSD). The simple correlation coefficients (r) of grain
yield with other yield components were also worked out according to [14].

3. Results and Discussion
3.1. Plant Height (cm)
The mean data regarding plant height of safflower (Table 2) showed that it was
significantly affected by different treatments. Maximum plant height (170.0 cm)
was recorded with [Half (N-P) + FYM @2 t∙ha−1 (T5)] followed by T3 (166.9 cm)
and T4 (166.0 cm) while minimum plant height (142.6 cm) was observed in T1
(Control). The plants with maximum height (174.6 cm) were observed for cultivar Leed-00, whereas the minimum height (134.0 cm) was recorded for local
cultivar Thori-78. Significant variation in plant height might be due to genetic
factor as the cultivars were of different origin. Similar results were obtained by
[15] who concluded that combined application of organic and inorganic fertilizer significantly increased the plant height. These results are in conformity with
[16] [17] who stated that differences among the plant height might be due to
nutrient status and availability thus plants responded to the treatments according to the nutrient supply.
DOI: 10.4236/ajps.2017.89148
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Table 2. Response of Safflower to integrated nutrient management.
Treatments

Plant
Height
(cm)

Number of
Heads Plant−1

Number of
Seeds Head−1

Thousand
Seed
weight (g)

Biological
Yield
(Kg/ha−1)

Seed Yield
(Kg/ha−1)

T1

142.6 b

20.83 d

28.33 d

32.55 d

1951 cd

319.8 d

T2

150.3 ab

23.00 cd

32.33 cd

37.87 c

1900 d

330.1 cd

T3

166.9 a

32.00 b

46.50 a

40.3 b

2790 ab

402.6 ab

T4

166.0 a

28.67 bc

40.17 b

40.04 b

2762 ab

383.3 abc

T5

170.0 a

39.50 a

48.67 a

42.17 a

3034 a

435.7 a

T6

156.3 ab

24.50 cd

33.67 c

37.50 c

2387 bc

343.1 bcd

At 0.05 level of significance. Any two means sharing same letters are statistically non-significant

3.2. Number of Heads Plant−1
Data presented in Table 2 depicted maximum (39.50) number of heads plant−1
from T5 followed by T3 (32.0) and T4 (28.67) which was statistically significant
compared to T1 (control), T2 and T6 where minimum (20.83, 23.00 and 24.50)
heads were observed. The cultivars Leed-00 and Thori-78 recorded the maximum (42.67) and (36.33) heads per plant with T5, while T1 showed minimum
count for number of heads per plant i.e. (21.00 and 20.67) Table 3. Better availability of nutrients may result in better crop growth rate and ultimately more
number of heads in safflower. Statistically significant differences were observed
among the interaction of cultivars and treatments. These results are also in line
with the findings of [15] [18] who reported that organic fertilizers ensures better
availability of nutrients which produced better crop development and also
number of pods per plant.

3.3. Number of Seeds Head−1
There were significant differences among the treatments for number of seeds per
head (Table 2). The maximum (48.67) seeds were recorded when FYM was applied in combination with NP, whereas, the minimum (28.33) seeds per head
were observed in T1 (control), rest of treatments were statistically different with
each other.Leed-00 produced maximum (59.0) and Thori-78 minimum (38.33).
Maximum number of seeds per head for Leed-00 andThori-78 were recorded
(59.00, 38.33) in T5 followed by T3. Tested cultivars were statistically different
for number of seeds per head which might be due to their different genetic makeup and their response to available soil nutrients [19] [20] also stated significant increase in the number of seeds in safflower as result of INM. The results
are also in the line with [20] [21] who reported integrated use of organic and inorganic fertilizers significantly increased the number of seeds per head.

3.4. Thousand Seed Weight (g)
The data regarding 1000-seed weight (Table 2) showed maximum value (42.26
g) from treatment (half (N-P) + FYM @ 2 ton∙ha−1) (T5) followed by T3 (40.32 g)
DOI: 10.4236/ajps.2017.89148
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Table 3. Response of safflower cultivars to integrated nutrient management.
Plant Height

Number of
Heads Plant−1

Number of
Seeds Head−1

Thousand
Seed weight (g)

Biological Yield
(Kg/ha−1)

Treatments Thori-78 Leed-00 Thori-78 Leed-00 Thori-78 Leed-00 Thori-78 Leed-00 Thori-78 Leed-00
151.2 abc

Thori-78

Leed-00

317.6 cd

322.0 cd

311.7 d

348.6 bcd

T1

134.0 c

20.67 e

21.00 e

26.67 e

30.00 de

32.60 d

32.50 d

T2

141.4 bc 159.2 abc 23.67 de

22.33 de

33.67 cd

31.00 de

37.87 bc

37.87 bc 2316 bcd

T3

161.6 abc 172.2 ab

32.00 bc

38.33 bc

54.67 a

40.53 a

40.10 ab

2949 ab 2631 abc 394.2 abcd 411.0 ab

T4

163.5 abc 168.5 ab 29.67 bcd 27.67 cde 36.00 cd

44.33 b

40.03 ab

40.05 ab

2938 ab 2586 abc 367.2 bcd 399.4 abc

T5

165.4 abc

42.67 a

38.33 bc

59.00 a

42.08 a

42.26 a

2978 ab

T6

150.9 abc 161.6 abc 26.33 cde 22.67 de

34.33 cd

33.00 cd

37.54 c

37.47 c

2415 bcd 2359 bcd

174.6 a

32.00 bc

36.33 ab

1860 de 2042 cde

Seed Yield
(Kg/ha−1)

1484 e

3089 a

416.2 ab

455.2 a

314.0 d

372.2 abcd

At 0.05 level of significance. Any two means sharing same letters are statistically non-significant.

and T4 (40.04 g), while the minimum seed weight (32.55 g) was under T1 (control), furthermore, T2 and T6 remained non-significant. Interactive effects for
treatments verses cultivars were statistically significant for thousand seed weight.
The maximum 1000-seed weight (42.26 g) was observed in Leed-00 by T5.while
Thori-78 showed (42.08 g) 1000-seed weight by the same treatment (T5). Superior performance of safflower cultivars could be attributed to the more availability of nutrients from farm yard manure applied in combination with inorganic fertilizers [22] (Kubsad et al., 2008). Similar trend was found in the
findings of [15] [23] who observed significant differences for 1000 seed weight
in safflower by the combined application of synthetic and farm yard manure
fertilizers.

3.5. Biological Yield (Kg/ha)
Biological yield is a combination of seed yield and straw yield and is direct index
of photosynthetic machinery. It becomes more important for multipurpose crop
like safflower as the high biological yield will not only provide good seed yield
but also more dry matter can be used for fodder purpose. The safflower biological yield increased significantly as a result of addition of chemical fertilizers and
organic manure compared to control (Table 2). Maximum biological yield (3034
Kg∙ha−1) was produced by T5. Data in (Table 3) showed that cultivar Leed-00
produced the maximum (3089 kg/ha) biological yield with the combination of
FYM and half (N-P) fertilizers. However, cultivar Thori-78 produced maximum
(2978 kg/ha) biological yield by treatment T5 which was at par with T4 and T3.
Maximum biological yields with integration of organic and inorganic fertilizers
in safflower might be due to the increased availability of nutrients. Our results
are in agreement with [24]. Moreover, [25] were of the opinion that balanced
application of organic and inorganic fertilizer application has significant impact
on stalk yield of safflower

3.6. Seed Yield (Kg/ha)
The maximum seed yield (435.7 Kg∙ha−1) was obtained by T5, followed by T3
DOI: 10.4236/ajps.2017.89148
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(402.6 Kg∙ha−1) and T4 (383.3 Kg∙ha−1), while, the minimum (319.8 Kg∙ha−1) seed
yield was observed in T1 (control). There were non-significant differences between the cultivars for seed yield. The overall performance of Leed-00 was better
than Thori-78. The maximum (455.2 Kg∙ha−1) seed yield was observed in cultivar
for Leed-00 by T5 and maximum (416.2 Kg∙ha−1) seed yield was recorded in cultivar Thori-78 by T5. Premier seed yield in tested cultivars of safflower might be
due to more availability of nitrogen at vegetative growth stages as combination
of inorganic source of nitrogen and farm yard manure [26] [27]. Flourished vegetative growth ultimately performed efficiently as stronger source and translocated more photosynthates resulting in higher seed yield. The results are in the
agreement with [14] who concluded that integrated use of organic and inorganic
fertilizer performed better over their sole application for the final seed yields of
safflower. [28] also concluded that farm yard manure along with recommended
dose of fertilizers significantly improved seed yield.

3.7. Correlation
Correlation coefficients among different pair of agronomic traits were calculated
to find out relationship among various characters studied. The values of correlation coefficient are presented in (Table 4). It can be observed that seed yield
plant−1 was positively correlated with plant height, number of heads plant−1,
number of seeds head−1 and 1000-grain weight that revealed importance of these
characters in determining yield. Positive relationship between seed yield, plant
height, number of heads plant−1 and number of seeds head−1 obtained in this
study confirmed the findings of [29] [30]. The height positive correlation coefficient was determined between seed yield plant−1 and plant height (r = 0.890) and
seed yield and number of head plant−1 (r = 0.868). These results are in accordance with the findings of [31] who observed highly positive correlation between
seed yield per plant and head (capitulum) number.

3.8. Qualitative Characters
Figure 2 represents the significant differences for oil contents within the treatments and between the varieties Lead and Thori-78. Fatty acids contents like
palmitic, stearic, oleic and linoleic acids are very decisive in determining the
Table 4. Correlation co-efficient for mean quantitative traits of safflower cultivars.
PH

NOH

NOS

GW

NOH

0.728143**

NOS

0.78787**

0.824987**

GW

0.792199**

0.843276**

0.711783**

BY

0.612359*

0.841479**

0.644521*

0.767344**

SY

0.890577**

0.868712**

0.835396**

0.808054**

BY

0.706922**

* and ** significant at 0.05 level of significance. PH = Plant Height; GW = Grain Weight; NOH = No. of
Heads Plant−1; BY = Biological Yield; NOS = No. of Seeds Head−1; SY = Seed Yield.
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Figure 2. Effects of Integrated Nutrient Management (INM) treatments on oil yield, oil,
palmitic, stearic, oleic and linoleic acids contents of safflower.

quality of oil in oil crops. No significant effect of integrated nutrient management was observed among all the treatments for fatty acid composition. Oil
quality is a momentous concern of consumers, particularly for the contents of
oleic and linoleic acids which are proven as health source of oil for humans.
Saf-flower is considered to be one of the highest quality vegetable oils and consists of mainly palmitic, stearic, oleic and linoleic acids [32]. Significant difference of the contents of these fatty acids among tested safflower cultivars seems to
be a genetic factor as there is no effect of integrated nutrient management was
observed. [33] also stated that qualitative characters of a crop depend on seed
related factors like genetic makeup.

4. Conclusion
The present study concluded that there is scope of increasing crop yields
through use of integrated nutrient management. It is also important in maintaining soil fertility status. Exploitation of safflower as a useful nutritional,
medicinal and industrial source may prove a key intervention to increase the
popularity of this crop and for restoring its status as an important oilseed
crop.
DOI: 10.4236/ajps.2017.89148
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Novelty Statement
Exploring the potential of safflower and to include this high value crop in cropping pattern of Pakistan. Effective nutrient management not only maintains the
fertility status of soil, also improve the economic yield.

References
[1]

Kizil, S., Çakmak, Ö., Kirici, S. and Inan, M. (2008) A Comprehensive Study on Safflower (Carthamus tinctorius L.) in Semi-Arid Conditions. Biotechnology & Biotechnological Equipment, 22, 947-953.
https://doi.org/10.1080/13102818.2008.10817585

[2]

Basalma, D., Uranbey, S., Mirici, S. and Kolsarici, Ö. (2008) TDZ x IBA Induced
Shoot Regeneration from Cotyledonary Leaves and in Vitro Multiplication in Safflower (Carthamus tinctorius L.). African Journal of Biotechnology, 7, 960-966.

[3]

Pawar, S.S. (2012) Safflower Research and Development in the World: Status and
Strategies. Indian Society of Oilseed Research. Hyderabad.

[4]

Yeilaghi, H., Arzani, A., Ghaderian, M., Fotovat, R., Feizi, M. and Pourdad, S.S.
(2012) Effect of Salinity on Seed Oil Content and Fatty Acid Composition of Safflower (Carthamus tinctorius L.) Genotypes. Food Chemistry, 130, 618-625.
https://doi.org/10.1016/j.foodchem.2011.07.085

[5]

Velasco, L., Fernandez-Martinez, J., Bergman, J. and Henning Mündel, H. (2001)
Breeding for Oil Quality in Safflower. Proceedings of the 5th International Safflower
Conference, Williston, 23-27 July 2001.

[6]

Munir, M.A., Malik, M.A. and Saleem, M.F. (2007) Impact of Integration of Crop
Manuring and Nitrogen Application on Growth, Yield and Quality of Spring
Planted Sunflower (Helianthus annuus L.). Pakistan Journal of Botany, 39, 441.

[7]

Gruhn, P., Goletti, F. and Yudelman, M. (2000) Integrated Nutrient Management,
Soil Fertility, and Sustainable Agriculture: Current Issues and Future Challenges.
Vision Discussion Papers, 20, 7-9.

[8]

Rehman, A. and Ehsanullah, A.R. (2011) Integrated Nutrient Management Approach.

[9]

Kademani, M., Radder, B. and Hebsur, N. (2010) Effect of Organic and Inorganic
Fertilizers on Availability and Uptake of Nutrients by Sunflower in Vertisol of Malaprabha Command. Karnataka Journal of Agricultural Sciences, 16.

[10] Ranganna, S. (1977) Manual of Analysis of Fruit and Vegetable Products. Tata
McGraw-Hill, New York.
[11] Smith, J.R. (1996) Safflower. The American Oil Chemists Society, Urbana.
https://doi.org/10.1201/9781439832080
[12] Freedman, B., Butterfield, R.O. and Pryde, E.H. (1986) Transesterification Kinetics
of Soybean Oil 1. Journal of the American Oil Chemists’ Society, 63, 1375-1380.
https://doi.org/10.1007/BF02679606
[13] Hougen, F. and Bodo, V. (1973) Extraction and Methanolysis of Oil from Whole or
Crushed Rapeseed for Fatty Acid Analysis. Journal of the American Oil Chemists
Society, 50, 230-234. https://doi.org/10.1007/BF02641791
[14] Kwon, S. and Torrie, J. (1964) Heritability and Interrelationship among Traits of
Two Soybean Populations. Crop Science, 4, 196-198.
https://doi.org/10.2135/cropsci1964.0011183X000400020023x
[15] Naik, R., Halepyati, A. and Pujari, B. (2010) Effect of Organic Manures and FertiDOI: 10.4236/ajps.2017.89148

2216

American Journal of Plant Sciences

O. Afzal et al.
lizer Levels on Growth, Yield Components and Yield of Safflower (Carthamus tinctorius L.). Karnataka Journal of Agricultural Sciences, 20.
[16] Ibeawuchi, I.I., Opara, F.A., Tom, C.T. and Obiefuna, J.C. (2007) Graded Replacement of Inorganic Fertilizer with Organic Manure for Sustainable Maize Production
in Owerri Imo State, Nigeria. Life Science Journal, 4, 82-87.
[17] Mandal, K. and Sinha, A. (2004) Nutrient Management Effects on Light Interception, Photosynthesis, Growth, Dry-Matter Production and Yield of Indian Mustard
(Brassica juncea). Journal of Agronomy and Crop Science, 190, 119-129.
https://doi.org/10.1046/j.1439-037X.2003.00083.x
[18] Sudhakar, C., Rani, C.S., Knights, S. and Potter, T. (2008) Effect of Inclusion of Biofertilizers as Part of INM on Yield and Economics of Safflower (Carthamus tinctorius L). Proceedings of 7th International Safflower Conference, Wagga Wagga, 3-6
November 2008, 1-5.
[19] Narayana, L., Gurumurthy, K. and Prakasha, H. (2009) Influence of Integrated Nutrient Management on Growth and Yield of Soyabean (Glycine max (L) Merill).
Karnataka Journal of Agricultural Sciences, 22, 435-437.
[20] Sharma, A., Kumar, A., Dharmaraj, P. and Basavaraj, K. (2009) Response of Safflower to Organic Manure, Inorganic Fertilizer and Micronutrients. Karnataka
Journal of Agricultural Sciences, 22, 883-886.
[21] Kumar, S. and Uppar, D. (2007) Influence of Integrated Nutrient Management on
Seed Yield and Quality of Mothbean [Vigna aconitifolia (Jacq.) Marchel]. Karnataka
Journal of Agricultural Sciences, 20, 394.
[22] Kubsad, V., Hanumantharaya, L., Naik, V.R., Nekar, M., Knights, S. and Potter, T.
(2008) Integrated Nutrient Management in Mungbean-Safflower Sequence Cropping in Vertisols under Rainfed Conditions. Proceedings of 7th International Safflower Conference, Wagga Wagga, 3-6 November 2008, 1-4.
[23] Singh, R. and Rai, R. (2004) Yield Attributes, Yield and Quality of Soybean (Glycine
max) as Influenced by Integrated Nutrient Management. Indian Journal of Agronomy, 49, 271-274.
[24] Ahmed, A.G., Orabi, S. and Gomaa, A. (2010) Bio-Organic Farming of Grain Sorghum and Its Effect on Growth, Physiological and Yield Parameters and Antioxidant
Enzymes Activity. Research Journal of Agriculture and Biological Science, 6, 270279.
[25] Kumar, U.K., Vani, K., Srinivas, A. and SurendraBabu, P. (2016) Growth, Yield and
Nutrient Uptake of Safflower as Influenced by Inm under Irrigation and Rainfed
Planting. International Journal of Scientific Research, 4.
[26] Ghuman, B. and Sur, H. (2006) Effect of Manuring on Soil Properties and Yield of
Rainfed Wheat. Journal of the Indian Society of Soil Science, 54, 6-11.
[27] Reddy, G.S., Maruthi, V. and Rekha, M.S. (2004) Assessing the Method of Application of Farmyard Manure on Dryland Crops. Indian Journal of Agronomy, 49, 104107.
[28] Byrareddy, B., Uppar, D., Vyakarnahal, B., Hiremath, S., Hunje, R. and Nadaf, H.
(2010) Effect of Integrated Nutrient Management on Sunflower Hybrid (KBSH-I)
Seed Production. Karnataka Journal of Agricultural Sciences, 21.
[29] Alizadeh, K. (2005) Evaluation of Safflower Germplasm by Some Agronomic Characteristics and Their Relationships on Grain Yield Production in the Cold Dry
Land of Iran. International Journal of Agricultural and Biological Engineering, 7,
389-391.
[30] Elfadl, E., Reinbrecht, C. and Claupein, W. (2010) Evaluation of Phenotypic VariaDOI: 10.4236/ajps.2017.89148

2217

American Journal of Plant Sciences

O. Afzal et al.
tion in a Worldwide Germplasm Collection of Safflower (Carthamus tinctorius L.)
Grown under Organic Farming Conditions in Germany. Genetic Resources and
Crop Evolution, 57, 155-170. https://doi.org/10.1007/s10722-009-9458-7
[31] Safavi, S., Safavi, S. and Safavi, A. (2011) Correlation between Traits and Path Analysis for Seed Yield in Safflower (Carthamus tinctorius L.) under Rainfed Conditions. American Journal of Scientific Research, 19, 22-26.
[32] Penumetcha, M., Khan, N. and Parthasarathy, S. (2000) Dietary Oxidized Fatty Acids: An Atherogenic Risk? Journal of Lipid Research, 41, 1473-1480.
[33] Awan, F.K., Khurshid, M.Y., Afzal, O., Ahmed, M. and Chaudhry, A.N. (2014)
Agro-Morphological Evaluation of Some Exotic Common Bean (Phaseolus vulgaris
L.) Genotypes under Rainfed Conditions of Islamabad, Pakistan. Pakistan Journal of
Botany, 46, 259-264.

Submit or recommend next manuscript to SCIRP and we will provide best
service for you:
Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.
A wide selection of journals (inclusive of 9 subjects, more than 200 journals)
Providing 24-hour high-quality service
User-friendly online submission system
Fair and swift peer-review system
Efficient typesetting and proofreading procedure
Display of the result of downloads and visits, as well as the number of cited articles
Maximum dissemination of your research work

Submit your manuscript at: http://papersubmission.scirp.org/
Or contact ajps@scirp.org
DOI: 10.4236/ajps.2017.89148

2218

American Journal of Plant Sciences

