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 A study was conducted during two successive growing seasons 2008/2009 and 
2009/2010. Experiments were conducted to access the effect of planting date on yield 
performance and some agronomical traits in safflower (Carthamus tinctorius L.) under 
semi-arid conditions of Jordan. Five planting dates were used in a randomized complete 
block design (RCBD) with four replications at two locations. The results showed that 
second and third date of sowing in late December resulted in a significant increase in 
vegetative growths (plant height, number of branches, plant weight, number of flower 
per plant and seed weight), also results in production of more flowers per plant. This 
was associated with a seed yield increase, at two locations and the two growing 
seasons. This investigation demonstrated good prospects for safflower improvements 
under semi-arid conditions. However, The period during which the safflower crop 
demand is high coincides with the end of rain season. Thus, safflower when exposed to 
soil moisture stress during the productive growth stage was often produced poor yield. 
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INTRODUCTION  

 
 Safflower (Carthamus tinctorius L.) is considered one of the oldest and important cops for producing oil, 
and one of the main sources for producing oil for consumption all around the world [1] mainly in the USA and 
Germany [2] . This crop is worldwide distribution due to having several characteristics [3, 4]. The crop seeds 
need a warm climate to get ripened ready .It is a drought tolerant crop and can grow successfully in mild climate 
conditions [5]. 
 Safflower has been cultivated in arid and semi-arid regions of Pakstan, India, Middle East, Mexico, 
Ethiopia and Australia. India is considered as the largest producer of safflower oil [6]. In developed countries, it 
is used in various sectors of the industry such as industrial oil food, coloring and flavoring material, textile dye 
preparing, and for medicines and food crop. 
 The safflower is considered as a drought tolerant plant crop, due to its long tap root and deep system [7] and 
can be grow successfully on poor soil fertility, and with low temperature [8] ,although safflower originated and 
adapted to the Middle East conditions[9] . In terms of the research necessary to increase their yield and quality , 
it has received less attention than other crops to develop production in Jordan and under semi-arid conditions in 
the Mediterranean zone.  
 However, the main purpose of growing safflower crop in many countries around the world is for producing 
high quality of oil reliable for human consumption. The percentage of the oil in the safflower seeds was ranging 
between 14.8% and 25.9% [10]. The safflower oil contains high percentage of unsaturated oils such as lilolik 
and lolik acids [11,25] In addition; a red coloring with (Carthamin) can be used as a natural coloring for human 
for beauty productions, food and clothes. They also contain Saffranin which can be used for medicine 
production and food reservation .The by product which remains after producing oil from the seed is very 
nutritional as an animal and birds feedings. It contains about 25% protein and carbohydrate as a source for 
energy [12, 24]. The crop can be used as hay and/or silage for feeding cows and for producing bibful. Simplicity 
and lack of agricultural tasks requirements, in addition to, its corynrbacterium roots .Safflower crop took an 
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important place in the agricultural rotation [13, 14]. The crop is very similar to the feeding legumes and corns 
[15,  16]. 
 In Jordan, safflower is mainly grown fresh cooling and flavoring foods. However, considerable area of the 
crop area is grown under rain fed condition for dry seed production [17, 18, 9] .As a rain fed crop safflower is 
treated as a winter crop and fit well with cereals and legumes in the rotation. However, reported yield in Jordan 
are low in general. The moisture supply seems to play a dominant role in determining the productivity in these 
regions. The genotypes adapted to specific environments, when grown with appropriate husbandry and care, 
show an impressive yield potential which is several times higher than the average yields obtained in 
Mediterranean regions.  
 However, the objectives in this study were aimed to study several aspects of safflower productive yield 
parameters under irrigated and rainfed conditions. In addition, the targets were to find the effect of water deficit 
in safflower production. Trace and yield losses under rain fed conditions, with the determination of the proper 
variety, adding to the effect of water on biomass weight, plant height number of branches per plant, number of 
the flower heads per plant, seed numbers per flower and seed yield per plant were also investigated. 
 

MATERIALS AND METHODS 
 
 Two local and four introduced (Carthamus tincotrious L.) cultivators were planted to study the effect of 
water on their production. Under irrigation and rain fed condition in Jordan.The experiment were conducted in 
two locations namely:  
 
2.1 Jordan University Research Station: 
 Under irrigation conditions and Jubeiha Research Station under rain fed condition, during the 2012/2013 
and 2013/2014 growing seasons. 
 The first site lies in altitude of 32:12 and longitude 35:37 with an altitude of about 300 meters below sea 
level. The area is characterized by a relatively warm winter with mean monthly temperatures ranging from 12-
20 Ċ during the growing season. The soil in the experiment site is deep sandy loam with average water holding 
capacity of 130mm/M in the top 90 cm. Apparent specific gravity was 1.52 .PH was 8 and EC ranged between 
1.5 ds/m , at the surface to 2.4ds/m depth. 
 
2.2 Jubaiha Research Station: 
 This station is located on the university of Jordan campus 10km west of Amman. Jubeiha is located in 
central Jordan in the high rain full zone, with an average annual rain full of about 500mm. 
 The sites were prepared for planting by standard procedures. Triples super phosphate was broadcasted at 
rated 80kg/ha , potassium chloride and urea were banded at rates 60kg/ha and 40kgN/ha, respectively. These 
rates were determined by soil tests, and recommendations by the University Farm for optimal conditions. 
 Seeds for each row were calculated according to the respective seeding rate (60kg/ha.) and planted by hand 
in well-prepared soil. The land was fertilized at planting time with (N.P.K) fertilizer at rate of 40kgp25/ha 
(18%). Fertilizer was spread for the whole experiment by hand. 
 The plots were hand weeded when necessary. Ten plants were random selected from each sub-plot and 
before harvest. These plants were pulled, and then used to record plant weight, height and other various yield 
component characteristics. At maturity, the four central rows were shorted to three meters length, and then 
harvested. The harvest from each plot was bundle, weighed and threshed by hand. Data were recorded on the 
following traits from the whole plot referred to bulk, and for the ten randomly selected plants mentioned. 
 

RESULTS AND DISCUSSIONS 
 
 The main purpose for growing safflower crop in most countries is to extract its oil for human consumption 
[19, 6, 9]. The safflower oil contains high persentage of unsaturated oils such as lilolik and lolik acids [11, 13], 
pigments [4] and healthy cooking oil which can be cooked at high temperature [3]. A preliminary analysis has 
been conducted on safflower oil extract in this study. The average (4 replicates) oil percentage obtained was 
24.7%. These results did match with the international safflower oil extract [20 , 1, 21, 22]. However, further 
research in Jordan on safflower oil extract is needed. Agronomic traits and yield were studied in safflower 
cultivars under irrigated and rain fed conditions during the two consecutive years (2012-2013 and 2013-2014). 
Plant total biomass yield was considerably reduced under rain fed condition as compared to that under irrigated 
condition during both years (Table 1 |). High production in total biomass yield under rain fed condition was 
observed in Austrialine1 and Australian 2. Branches in different safflower cultivars significantly were also 
affected under irrigated and rain fed conditions. Total number of branches was comparatively higher under 
irrigated conditions, highest number of branches was observed in Syria, while under rain fed conditions, the 
number was maximum in Turkey. Plant height was promptly affected under rain fed conditions during both 
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years (Table1). Plant height was less under rain fed conditions as compared to irrigated conditions in all 
cultivars. Total number of heads in different safflower cultivars also varied under irrigated and rain fed 
conditions. Total number of heads was significantly higher under irrigated conditions, as compared to that under 
rain fed conditions (Table 1). Under irrigated conditions highest number of head was observed in Petra and 
India, while under rain fed conditions, number was maximum in Syria. This showed clear difference in heads 
per plant under limited water supply in safflower. However, as an increase in planting density increased, number 
of branches per square meter reduced, number of heads per branch and per plant, seed yield per plant and 
harvest index were obtained [23, 9, 26]. Total number of seeds per heads varied under irrigated and rain fed 
condition in some of safflower cultivars. Total number of seeds per heads was relatively higher under irrigated 
conditions as compared to that under rain fed conditions in Australia1 and Australia2 (Table1). However, in 
Syria cultivar , number of seeds per head was highest under rain fed conditions compared to irrigated condition, 
Under irrigated conditions, highest number of seeds per head was observed in Turkey and Petra, while under 
rain fed condition, the number was maximum in Syria cultivar.  
 
4-Conclusions: 
 The period during which the crops demand is high coincides with the end of rain season. Thus, safflower 
when exposed to soil moisture stress during the productive growth stage was often produced poor yield. 
However, total number of heads was relatively higher under irrigated conditions as compared to that of rain fed 
conditions. A clear difference in flower heads per plant under limited water supply in safflower was observed. 
 
Table 1: Means of four characteristics of safflower for six cultivars cultivated in Jubeiha (JB) and Jordan valley (JV) during 2012/2013 and 2013 and 2014 seasons. 

Cultivars 

Meaning of 
weight in JB+ 

SE 
LSD 

Value=78. 65* 

Meaning of 
weight in JV+ SE 

LSD 
Value=144.8* 

Meaning of height 
in JB+ SE 

LSD Value=29.8* 

Meaning of 
height in JV+ SE 

LSD 
Value=8.03* 

Meaning of 
branches in 

JB+ SE 
LSD 

Value=1.81* 

Meaning of 
branches in 

JV+ SE 
LSD 

Value=2.51* 

Meaning of 
heads in 
JB+ SE 

LSD 
Value=1.59 

Meaning of heads 
in JB+ SE 

LSD 
Value 

Petra 745.5+ 7B 1120+22.3A 112.8+17.96AB 180.5+3.07A 8.7+0.85A 13.5+1.19A 10.5+0.65A 14.25+0.48AB 
Syria 1012+48.1A 1177+31.9A 111.3+9.66AB 180.3+3.57A 9+0.41A 11.25+1.11A 10+0.82A 13.25+0.85B 
India 952.5+18.88A 1211+16.03A 119.3+6.87AB 179.8+4.44A 9.5+1.04A 13.5+1.19A 1.75+0.48A 14.5+0.29A 

Turkey 786.5+11.85B 1.16+94.32BC 117.3+16.15AB 184+1.15A 10+0.41A 12+0.41A 1.25+0.48A 13.5+0.65AB 
Australian 

1 
570+37.2C 970.5+64C 101.8+10.05B 180.5+1.19A 9+0.41A 11.25+0.48A 11.5+0.65A 13.75+0.75AB 

Australia2 485+1893D 1068+59.81ABC 140.3+8.99A 181.3+3.04A 9+0.41A 12.25+0.94A 1.75+0.48A 14+0.41AB 
Means in the same column sharing the same letter do not differ significantly at 5% level of probability using LSD. 
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