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ABSTRACT

Safflower is commercially cultivated for vegetable oil extracted from its seeds. In this study, the economic and
production importance of 14 genotypes and varieties of safflower cultivated at Shandaweel Research Station in Sohag
Governorate (Egypt) were investigated. A comparison between the new lines (genotypes) of safflower and known
varieties was done for two seasons 2012/2013 and 2013/2014 to estimate the impact on the safflower production and oil
content. Data for plant height, seed yield/plant, 100-seed weight, seed yield/feddan, and seed oil percentage were
collected. The results showed that, among varieties and genotypes of safflower, Kharega 1and Kharega 2 were the best for
the most investigated parameters during season 2012-2013. At the same time, line 8, Giza 1 and Line 9 were in the third
place after Kharegal and Kharega 2 in the parameters plant height ,weight seed yield/plant, 100-seed weight, and seed
yield/feddan. While, the oil percentage, was found higher in Line 9, Line 5 and Giza 1.

On the other hand, it was found that Kharega 1, Kharega 2 and Line 8 were higher in plant height during the
201312014 season. In this study, mean comparison for the seed yield/plant within all the safflower genotypes and varieties
were made using Fisher’s Least Significant Difference Test. The data showed that the varieties (Khargal, Khargal,
Linell, Line 4 and Giza 1) occupied from the first order up to the fifth order, respectively. Also the differences between
all studied genotypes and varieties of safflower were very significant in case of weight seed yield/plant, seed yield/feddan,
and oil percentage, while khargal and line 5 were the best for yield/feddan and seed weight, and line 9 was the best for oil
percentage.
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INTRODUCTION 1992);  (Aslam&Hazara, 1993); (Fernandez-
Martinez; Rio and Haro, 1993); (Deharo; Del,.
. ! S Lopez; Garcia; Palomares and Fernandes Martines,
temperate zone plant grown in arid and semiarid 1997), in a study of 199 safflower genotypes

regions of the world. The crop is grown for dyes collected from 37 different countries, showed that
production, for food, fabric and for medicinal uses, the oil percent varied by genotype and

but it is currently cultivated for edible oil and environmental conditions. Paramus

bi.rdseed (McPherson, Allen, Keith, Top'}nka .and (Parameshwarappa & Meghannavar, 2001) showed
Linda, 2004?‘ Arognd thf_: world, safﬂower is mainly that the number of heads, seed weight, and seed oil
grown for its edible oil, for cooking, salad and content varies considerably in the safflower
margarine. Research linking health and diet has population.

ilqc;easte}cll‘ tl}lle dlernan(i fotr glet()ﬂ’t \(;vhicth ha? the Safflower genotypes varied significantly in seed
ighest hi olyunsaturated/saturated ratios of an : . . . o

iig 1 l;gl plt i] nutritionallv similar fo oli if, y1§1d and its attributes, oil percent and oil yield per
o1l avatiaple. 1 15 nutriionally simuar to olive or’, unit area (El-Gayar; Abd El-Gawad and Barsoum,
with high levels of linoleic or oleic acid, but much 1990); (Mundel; Huang and Braun, 1999); (Camas;
less costly. Polyunsaturated fats are associated with  ~(raicand Fsendal 2007); (Omidi ,2006) evaluated
lowering of blOOd, cholesterol .(W.CISS, 2000). safflower genotypes under 3 different environmental
Develop ment  of 011, seeds cqlt}vatlo.n hqs an conditions, in Karaj, Isfahan, and Drab in Iran, and
important role to provide the requisite edible oils for indicated significant differences among genotypes
human beings (Eslam, 2004). The germplasm in seed and oil yield.

resources  of §afﬂower havve so far been Concerning correlation coefficient, (Bagavan &
characterized entirely on the basis of morphological Ravikumar, 2001) reported a positive correlation

traits, agronomic characters, biotic and /or biotic between number of heads per plant and grain yield.
stress and /or biochemical characters (Han & Li, (Johnson; Ghorpade and Bradley, 2001) indicated

Safflower (Carthamus tinctorius L.) 1is a
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that the grain yield was positively correlated with
seed weight and plant height. The number of
capitulate in a plant was positively correlated with
seed and oil yields. Positive correlations between
seed oil and seed yields were obtained (Eslam;
Monirifar and Ghassemi, 2010).

In recent years, there has been a proliferation of
safflower cultivars, and many excellent genotypes
with superior properties are now available. This
demonstrates a need for additional research
examining the agronomic performances of newly
released safflower genotypes in diverse regions.
This study was initiated to economically evaluate
the agronomic performance of new safflower
genotypes under arid conditions in Upper Egypt,
Sohag Governorate.

MATERIALS AND METHODS

A field study of 14 safflower genotypes and
varieties was conducted at the experimental farm of
the Shandaweel Research Station at Sohag
Governorate in the period of 2012/2013 and
2013/2014. The experimental design was
Randomized Complete Block with three replications
with 5 rows, 60 cm apart and 4 m length, the
distance between plants was 15 cm. Amount of
seeds used per feddan was 12 kg.

Genotypes’ seeds were sown manually on
November 4™ in the first season and on November
7™ in the second season. The source of the seeds of
all the studied genotypes and varieties was shown in
Table (1).

Nitrogen fertilizer was applied at rate of 60
kg/feddan in the form of urea (46.5%) as top
dressing or broad casting in equal doses 21 and 45

Table 1: The origin of safflower genotypes

days after sowing. Phosphorus fertilizer was applied
at a level of 150 kg/feddan as supper phosphate
(15.5 %) before sowing in all treatments. Hand
harvesting was performed about 155 days after
sowing. Ten guarded were randomly taken from
each plot and plant height (cm), seed yield/plant (g),
100-seed weight (g), seed yield/feddan (kg) were
determined for each plot. Seed oil percentage was
measured using the modified Soxhelt methods that
uses petroleum ether (60-80), according to the
standard method of A.O.A.C. (1990).

Mean comparison for all parameters within all
the safflower genotypes and varieties were made
using Fisher’s Least Significant Difference Test at P
<0.05.

RESULTS AND DISCUSSION
1. Season (2012 —2013)

Data in the table (2) showed that highly
significant varieties and genotypes of safflower of
the Plant height during the season (2012-2013), it
was found that the most important varieties and
genotypes of safflower of the Plant height in this
study are found in Kharegal, Kharega 2 and Line §
variety.

The results of the analysis of variance for the
means of plant height (cm) for genotypes and
varieties safflower during the season (2012 - 2013)
showed that the Kharega 1, Kharega 2 and Line 8
variety occupied the centers of the first to third in
this study of plant height, which amounted to about
213.33, 205.00, and 200.00 (cm),

and significant differences excel the rest of the
varieties that have been cultivated in this season,
and followed by Lin 11 and the Gizal variety,

No. Origin Number Genotypes
1 Cyprus 1697 Line 1
2 Ethiopia 1699 Line 2
3 India 152 Line 3
4 Ethiopia 1667 Line 4
5 Ethiopia 1675 Line 5
6 India 154 Line 6
7 Cyprus 1671 Line 7
8 Cyprus 1668 Line 8
9 India 147 Line 9
10 Cyprus 1682 Line 10
11 India 146 Line 11
12 Egypt -- Varity
13 Egypt -- Varity
14 Egypt -- Varity

Table 2: The results for analysis of variance to effect plant height (cm) on safflower genotypes and

varieties during the season (2012 - 2013)

Source of var. df S. dev. sum S. d. av. sum f
Bet., genotypes 13 5908.31 454.49 9.01"
Wit. genotypes 28 1412.67 50.45
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with means plant height (cm) to them about
195.67% and 194.33 (cm), where these varieties and
genotypes outperform the rest of the varieties
cultivated in this season of the plant height, while
the Line6 is non-significant, as shown in Table
(3).These results concur with the results of others
(El-Gayar, Abd El-Gawad and Barsoum, 1990);
(Pascual-Villalobos &  Alburquerque  1996);
(Koutroubas; Papakosta and Doitsinis, 2004)
documenting that safflower genotypes differed in
plant height. Lower plant heights in the current
study were probably caused by high altitude. This
agrees with the study of (Kofidis; Bosabalidis and
Moustakas, 2003), who found that oregano plants
grown at high altitude were shorter than those
grown at low altitude.

The results of the analysis of variance for the
effect of the weight seed yield/ plant (g) of the
safflower genotypes and varieties during the season
(2012 - 2013) as shown in Table (4).

Data in the table (4) showed that the means of
weight seed yield/plant (g) in this study during the
season (2012-2013) were the most important
varieties of safflower plant, where the means of
weight yield/plant found in some varieties under
study.

The results of the analysis of variance for the
means of the weight seed yield /plant (g) of these
varieties and genotypes of safflower during the
season (2013-2014), to the varieties of Kharegal,
Kharega 2 and Giza 1 variety one occupying the
centers of the first to third in study of the means
weight seed yield/plant, which amounted to about
46.30 and 44.10 and 39.37 (g) of plant and
significant differences outperform the rest of the
varieties that have been cultivated in this season.

Followed by items from Line 4 to Line 10 at
about 38.80 and 36.90 (g) of the plant, while the rest
of safflower genotypes in this study non-significant.
As shown in Table (5).

Table 3: Results of the LSD for the means Plant height (cm) of safflower genotypes and varieties during

the season (2012-2013)

In ascending order according to the average plant height in cm

Ph

(in descending Average line9 line3 line6 line5 linel line7 linell line8 line2 line10 line4 (z‘lz)" K"z‘zr)ega
order) (%) 2303 2617 2660 2950 3107 3197 3227 3397 3680 3690 3880 o0 o)
Kharega | 21333 41.67* 4133* 35.67* 31.67* 31.00% 31.00* 30.00% 2033* 20.00* 19.00% 17.67* 1333* _ 833
Kharega2 20500 33.33* 33.00% 27.33* 23.33* 22.67* 22.67* 21.67* 1200+ 1167 1067 933 _ 5.00
line 8 20000 28.33* 28.00% 2233* 18.33* 17.67* 17.67* 1667* 7.00 667 567 4.3
line 11 19567 24.00* 23.67* 18.00% 14.00* 1333* 13.33* 1233* 267 233 133
Giza | 19433 22.67* 2233* 16.67% 12.67* 1200 12.00+ 1100 133 _ L00
line 3 19333 21.67* 2133* 15.67* 1167 1100 1100 1000 _ 033
line 7 193.00 21.33* 21.00% 1533* 1133* 1067 1067 _ 9.67
line 6 18333 1167 1133 567 167 100 1.00
line 10 18233 1067 1033 467 067 _ 0.00
line 5 18233 1067 1033 4.67 _ 0.67
line 2 181.67 1000 9.67 _ 4.00
line 9 177.67 600 5.67
line 4 172.00 _ 0.33

Data in parentheses indicated that a value less significant difference probability of 95%.
Table 4: Analysis of variance for the effect of the weight seed yield /plant(g) of safflower genotypes and

varieties during the season (2012-2013)

Source of var. d.f S.dev.sum S. d.av. sum f
Bet., genotypes 13 1781.18 137.01 15.16"
Wit. genotypes 28 253.07 9.04

Table 5: Results of the LSD for the means weight seed yield /plant (g) and its

effect on safflower

genotypes and varieties during the season (2012-2013)

In ascending order according to the average seed yield per plant in gm

Ph > T
(in descending  Average line 9 line 3 line 6 line 5 line 1 line7 line11 line8 line 2 hl':)e line 4 G(llz)a Kh(azr)ega
order) (%) 23.03 26.17 26.60 29.50 31.07 3197 32.27 33.97 36.80 36.90 38.80 3037 44.10
Kharega 1 46.30 23.27* 20.13* 19.70* 16.80* 15.23* 14.33* 14.03* 12.33* 9.50* 9.40* 7.50* 6.93* 2.20
Kharega 2 44.10 21.07* 17.93* 17.50* 14.60* 13.03* 12.13* 11.83* 10.13* 7.30% 7.20%* 5.30* 4.73
Giza 1 39.37 16.33* 13.20*% 12.77*  9.87* 8.30* 7.40* 7.10* 5.40* 257 247 0.57
line 4 38.80 15.77* 12.63* 12.20*  9.30* 7.73* 6.83* 6.53*% 4.83 2.00 1.90
line 10 36.90 13.87* 10.73* 10.30*  7.40%* 5.83% 4.93 4.63 2.93 0.10
line 2 36.80 13.77* 10.63* 10.20*  7.30%* 5.73* 4.83 4.53 2.83
line 8 33.97 10.93*  7.80* 7.37* 4.47 2.90 2.00 1.70
line 11 32.27 9.23* 6.10* 5.67* 2.77 1.20 0.30
line 7 31.97 8.93* 5.80* 5.37* 2.47 0.90
line 1 31.07 8.03* 4.90 4.47 1.57
line 5 29.50 6.47* 3.33 2.90
line 6 26.60 3.57 0.43
line 3 26.17 3.13

Data in parentheses indicated that a value less significant difference probability of 95%.
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The results are supported by the findings of
(Narkhede & Patil, 1990) and (Mane; Jadhav and
Powar, 1990), may have reported varietal
differences in their respective studies.

The results of analysis of variance of the effect
of thel00-seed weight (g) of the safflower
genotypes and varieties during the season (2012-
2013) as shown in Table (6).The results of analysis
of variance for the means of the 100-seed weight (g)
to these varieties and genotypes of safflower during
the season (2013-2014), in the varieties of
Kharegal, Kharega 2 and Line 9 wvariety one
occupying the centers of the first to third in study of
the means 100-seed weight, which amounted to
about 6.95 and 6.70and 6.33 (g) of plant and
significant differences outperform the rest of the
varieties that have been cultivated in this season,
followed by items from Line 5 and Line 3 at about
6.33 and 6.02 (g) of the plant, while the rest of
safflower genotypes in this study non-significant, as
shown in Table (7).Variation in 100-seed weight
between genotypes of safflower has reported by
(Narkhede & Patil, 1990); (Mane, Jadhav and
Powar, 1990); (Mahasi; Pathak; Wachira; Riungu
and Kamundia, 2005). Result was found in a
previous study in Kenya evaluating 36 exotic
safflower accessions for agro-morphological
characters such as yield per plant (Mahasi; Pathak;
Wachira; Riungu and Kamundia, 2005).

Data in the table (8) to found that high
significant varieties and genotypes of safflower of
the oil percentage during the season (2012-2013), it
was found that the most important varieties and
genotypes of safflower of the oil percentage in this
study are found in Line 9, Line 5 and Giza 1 variety.

The results of analysis of variance for the
means of oil percentage of genotypes and varieties
safflower during the season (2012 - 2013), in the
Line 9, Line 5 and Giza 1 variety occupied the
centers of the first to third in this study of oil
percentage, which amounted to about 34 .85 ,34.77
and 34.60 %, and significant differences excel the
rest of the varieties that have been cultivated in this
season, and followed by Kharega 2 variety and the
Line 2, with an average oil percentage to them about
33.65 and 33.45 %, where these varieties and
genotypes outperform the rest of the varieties
cultivated in this season in the oil percentage, also
occupied genotypes from 7 to 3 centers from the
Line6 to the Linellof moral superiority and the
average oil percentage, which amounted to about
32.87,32.73,31.97,31.71, 31.43, 31.12 and 29.53%
for these varieties, respectively, while the Line6 is
non-significant, as shown in Table (9). Similar
results were reported by (Narkhede & Patil, 1990);
(Camas, Ctrak and Esendal, 2007) and (Abd El-
Lattief; Seedek and Rehab, 2009).

Table 6: Analysis of variance for the effect of the 100-seed weight (g) of safflower genotypes and

varieties during the season (2012-2013)

Source of var. d.f S.dev.sum S. d.av. sum f
Bet., genotypes 13 17.11 131 13.97"
Wit. genotypes 28 2.64 0.09

Table 7: Results of the LSD for the means of 100- seed weight (g) and its effect on safflower genotypes

and varieties during the season (2012-2013)

In ascending order according to the averagel00- seed weight in Gm

!)k . line line line line line line Giza line line line line line Kharega
(in descending Average
order) (%) 6 1 8 11 2 1) 7 10 3 5 9 ?)
4.85 5.02 5.05 5.12 5.15 5.20 5.62 5.65 5.68 6.02 6.22 6.22 6.70
Kharega 1 6.95 2.10%  1.93* 1.90* 1.83* 1.80* 1.75% 1.33* 1.30 1.27% 0.93* 0.73*  0.73* 0.25
Kharega 2 6.70 1.85*%  1.68* 1.65* 1.58* 1.55* 1.50* 1.08* 1.05% 1.02* 0.68* 0.48 0.48
line 9 6.22 1.37*  1.20% 1.17* 1.10* 1.07* 1.02* 0.60* 0.57* 0.53* 0.20 0.00
line 5 6.22 1.36% 1.20* 1.17* 1.10* 1.07* 1.02* 0.60* 0.57* 0.53* 0.20
line 3 6.02 1.17*  1.00%*  0.97* 0.90* 0.87* 0.82* 0.40 0.37 0.33
line 10 5.68 0.83*  0.67*  0.63*  0.57* 0.53*  0.48* 0.07 0.03
line 7 5.65 0.80*  0.63*  0.60*  0.53* 0.50 0.45 0.03
Giza 1 5.62 0.77*  0.60*  0.57* 0.50 0.47 0.42
line 2 5.20 0.35 0.18 0.15 0.08 0.05
line 11 5.15 0.30 0.13 0.10 0.03
line 8 5.12 0.27 0.10 0.07
line 1 5.05 0.20 0.03
line 6 5.02 0.17

Data in parentheses indicated that a value less significant difference probability of 95%.

Table 8: the results for analysis of variance of effect the oil percentage% on safflower genotypes and

varieties during the season (2012 - 2013)

Source of var. df S.dev.sum S. d.av. sum f
Bet., genotypes 13 200.76 15.44 10.21**
Wit. genotypes 28 42.36 1.51
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Table 9: Results of LSD for the mean oil percentage of safflower genotypes and varieties during the
season (2012-2013).

Phenomenon In ascending order according to the average oil percentage

(in Average Line Line Line Line Line Line Line Kharega Line Line Kharega Giza Line
descending (%) 8 6 3 4 10 11 1 a 7 2 ?) 1) 5
order) 27.20 29.17 29.53 31.12 31.43 31.71 31.97 32,73  32.87 3345 33.65 34.60 34.77
Line 9 34.85  7.65* 5.68* 5.32* 3.73* 3.42* 3.14* 2.88*  2.12* 1.98 1.40 1.20 0.25 0.08
Line 5 3477  7.57* 5.60* 523* 3.65*% 3.34* 3.06* 2.80* 2.03 1.90  1.32 1.12 0.17

Giza 1 34.60 7.40* 5.43* 5.07* 3.48* 3.17* 2.89* 2.63* 1.87 1.73  1.15 0.95

Kharega 2 33.65  6.45% 4.48* 4.12% 2.53* 2.22*% 194 1.68 0.92 0.78 0.20

line 2 3345  6.25* 4.28* 3.92* 233* 2.02 174 1.48 0.72 0.58

line 7 32.87  5.67* 3.70* 3.33* 1.75 144 1.16 0.90 0.13

Kharega 1 32.73  5.53* 3.57* 3.20* 1.62* 130 1.03 0.77

Line 1 31.97  4.77* 2.80* 2.43* 085 0.54 0.26

Line 11 31.71  4.51* 2.54* 2.17* 0.59 0.28

Lline 10 3143 4.23* 226% 190 0.31

Line 4 31.12  3.92* 195 1.58

Line 3 29.53  2.33* 0.37

Line 6 29.17 1.97

Data in parentheses indicated that a value less significant difference probability of 95%.

The results are supported by the findings of (El-
Gayar, Abd El-Gawad and Barsoum, 1990);
(Narkhede & Patil, 1990); (Mundel, Huang and
Braun, 1999); (Mahasi; Pathak; Wachira; Riungu
and Kamundia, 2005); (Omidi Tabrizi, 2006);
(Camas; Ctrak and Esendal, 2007); (Abd El-Lattief,
Seedek and Rehab, 2009) and (Eslam, Monirifar and
Ghassemi, 2010), may have reported varietal
differences in their respective studies. The data in

yield/feddan in this study are found in Kharega 1,
Line 9 and Kharega 2 varieties.

The results of the analysis of variance for the
means of seed yield/feddan for these genotypes and
varieties during the season (2012-2013) overlap in
the order of varieties and genotypes of different
safflower, due to the non-significant of these
varieties under study, as in Table (11). The same
results reported by (Omidi, 2006); (Bagavan &

the table (10) showed that high significance for Ravikumar, 2001); (Johnson, Ghorpade and
means to seed yield/feddan. During the season Bradley, 2001) and (Eslam, Monirifar and
(2012-2013), it was found that the most important Ghassemi, 2010).

varieties and genotypes of safflower for the seed

Table 10: the results for analysis of variance of the seed yield / feddan (tons) effect on safflower
genotypes and varieties during the season (2012 - 2013)

Source of var. d.f S.dev.sum S. d.av. sum f
Bet., genotypes 13 2.10 0.16 58.64**
Wit. Genotypes 28 0.08 0.003

Table 11: Results of LSD for the means seed yield / feddan (tons) of safflower genotypes and varieties
during the season (2012-2013)

In ascending order according to the average seed yield / feddan ( tons)

Phenom

(in descending  Average line 6 line4 line8 line1 hll:)e line 7 line2 line3 lllnle (illz)a line 5 Kharega line 9
order) (%) 092 093 094 0.9 1.01 1.03 1.09 1.18 131 136 1.39 1.40 1.47
Kharega 1 1.61 0.96* 0.68* 0.67* 0.65* 0.60* 0.58* 0.52* 0.43* 0.30* 0.26* 0.23* 0.21*  0.14*
line 9 1.47  0.55% 0.53* 0.53* 0.51* 0.46* 0.44* 0.38* 0.29* 0.16* 0.11* 0.08 0.07
Kharega 2 1.40  0.48* 047* 0.46* 044* 0.39* 037* 031* 0.22* 0.09 0.05 0.02

line 5 1.39  047* 045* 045* 042* 0.38* 0.36* 0.29* 0.21* 0.07 0.03

Giza 1 136 0.44* 0.42* 0.42* 0.39* 0.35* 0.33* 0.26* 0.18* 0.04

line 11 1.31 0.39* 0.38* 0.38* 0.35* 0.31* 0.28* 0.22* 0.13*

line 3 1.18  0.26* 0.24* 0.24* 0.22* 0.17* 0.15* 0.08

line 2 1.09  0.17* 0.16% 0.16% 0.13* 0.09 0.07

line 7 1.03  0.11* 0.09* 0.09* 0.07 0.02

line 10 1.01 0.09 0.07 0.07 0.05

line 1 0.96 0.04 0.03 0.03

line 8 0.94 0.02  0.01

line 4 0.93 0.02

Data in parentheses indicated that a value less significant difference probability of 95%.
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2. Season (2013-2014)

Data in the table (12) showed high significance
means of plant height (cm) during the season (2013-
2014).

It was found that the most important genotypes
and varieties of safflower the means of plant height
in this study are in varieties Kharega 1 and Kharega
2 and Line 8.

The results of the analysis of variance for the
means of plant height of these varieties and
genotypes during the season (2013-2014), to the
varieties of Kharega 1, Kharega 2and the Line 8
occupy the centers of the first to third in this study
of the means of plant height (cm), which amounted
to about 214.33, 207.00 and 204.00 (cm) and
significant differences outperform the rest of the
varieties that have been cultivated in this season.

Followed by the Lines of the line 4 until the
line 7 with an average of about 198.33, 195.00,
193.97 and 191.67 (cm), then lines 9 and 10, the line
1 and 4 means amounting to about 191.33 and
187.33 and 177.67 and 175.67 (cm). The rest of
varieties and genotypes were non-significant, as
shown in table (13).

Data in table (14) shows the means of seed
yield/plant (g) during the season (2013-2014). It was
found that the most important varieties and
genotypes of safflower plant, where the means of
weight yield/plant found in some varieties under
study.

The results of the analysis of variance for the
means of the weight seed yield /plant (g) during the
season (2013-2014), in the varieties of Kharegal to
Giza 1 variety occupying the centers of the first to
five in this study of the means seed yield/plant (g),
which amounted to about 48.08, 45.43, 40.46, 40.23
and 39.43 (g) of plant and significant differences
outperform the rest of the varieties that have been
cultivated in this season, followed by items from
sixth to seventh at about 38.33 and 38.13 (g) of the
plant, while the rest of the items were non-
significant, showed in table (15).

Data in table (16) showed that significant to the
means of 100-seed weight of the safflower
genotypes and varieties in this study during the
season (2013-2014) which indicates the lack of
significant differences between different varieties of
safflower under study.

Data in table (17) showed that high significance
for means of seed yield/feddan during the season
(2013-2014). It was found that the most important
varieties of safflower of the seed yield/ feddan in
this study were in Kharega 1 and Line 5 in this
study.

The results of analysis of variance for the
means seed yield/feddan (tons) of safflower
genotypes during the season (2013-2014). The
varieties of Kharega 1 from Giza 1 variety occupied
the centers of the first to sixth in the study of the
means of seed yield/feddan (tons), which amounted
to about 1.77, 1.75, 1.58, 1.53, 1.52 and 1.48
tons/feddan and significant differences outperform
the rest of the varieties that have been cultivated in
the season, followed by the genotypes of the Line 7,
the Line 2 and Line 5 of about 1.23, 1.22 and 1.18
(tons), while the rest of the genotypes were non-
significant showed that in table (18).

The data in table (19) showed that high
significance for varieties and genotypes of safflower
crop of the oil percentage during the season (2013-
2014). It was found that the most important varieties
and genotypes of safflower of the oil percentage in
this study is the Line 9, Line 11 and Giza 1varitey.

The results of the analysis of variance for the
means oil percentage of genotypes and varieties
safflower crop by estimating the LSD during the
season (2013-2014). Line 9, Line 11 and Gizal
variety occupied the centers of the first to third in
the study of means oil percentage, which amounted
to about 34.52, 34.37 and 34.33 %, and significant
differences excel the rest of the varieties that have
been cultivated in this season.

Followed by a second varieties and genotypes
Line 2, Kharega 2 and Line 7 with an average oil
percentage to them about 34.05, 33.91 and 32.83 %,
where these varieties outperform the rest of the
varieties cultivated in this season in this study of the
oil percentage. It also occupies the genotypes and
varieties from the other centers were significant and
the means oil percentage which amounted to about
32.45%, 32.43%, 32.43%, 32.35%, 32.35%, 32.01%
and 30.62% for these genotypes and varieties under
study, as shown in table (20).
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Table 12: The results of analysis of variance for plant height effect on safflower genotypes and varieties

during the season (2013 - 2014)

Source of var. df S.dev.sum S. d.av. sum F
Bet., genotypes 13 5784.48 444.96 539"
Wit. genotypes 28 2312.00 82.57
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Table 13: Results of LSD for the average plant height (cm) of safflower genotypes and varieties during
the season (2013-2014)

In ascending order according to the average plant height in cm

Ph

in descending Average Line2 Line4 Linel Line5 Line6 Line9 Ll“(;e Line7 Line3 G(;z)a line 11 Line8 Khz‘;)ega
order (%) 17200 17567 177.67 18267 186.00 18733 | 5. 19167 19367 g0 19833 20400

Kharega | 21433 4233* 38.67% 36.67* 31.67% 2833* 27.00 23.00% 22.67* 20.67* 1933* 1600 1033 7.33

Kharega 2 207.00  35.00% 31.33* 2933* 24.33* 21.00% 19.67* 1567* 1533* 1333 1200 867 _ 3.00

Line 8 20400 32.00* 2833* 2633* 21.33* 18.00% 16.67* 12.67* 1233 1033 9.00 _ 5.67

Line 11 19833 26.33* 22.67* 20.67* 1567 1233 1100 7.00 _ 667 _ 467 _ 3.33

Giza | 19500 23.00+ 10.33* 17.33* 1233 9.00 _ 7.67 _ 3.67 _ 3.33 133

Line 3 193.67 _21.67* 18.00% 1600 1100 _7.67 _ 633 _ 233 2.00

Line 7 191.67 _19.67* 1600* 1400 9.00 567 433 _ 033

Line 10 19133 19.33* 1567* 13.6] _ 8.67 533 4.00

Line 9 18733 1533* 1167 967 467 133

Line 6 186.00 1400 1033 833 3.33

Line 5 182.67 __10.67 __7.00 _ 5.00

Line 1 177.67 _ 5.67* _ 2.00

Line 4 17567 3.67*

Data in parentheses indicated that a value less significant difference probability of 95%.

Table 14: Analysis of variance for the effect of the Seed yield / plant (g) of the safflower genotypes and
varieties during the season (2013 - 2014)

Source of var. d.f S.dev.sum S. d.av. sum F
Bet., genotypes 13 1555.63 119.66 7. 47%*
Wit.genotypes 28 448.48 16.02

Table 15: Results of the LSD test for the means seed yield /plant and its effect on safflower genotypes
and varieties during the season (2013-2014)

In ascending order according to the average seed yield per plant in gm

Phenomenon

Line Line Line Line Line Line Line Line Line Line Line Line  Kharega
in descending Means

6 9 3 5 1 7 8 2 10 14 4 11 ?)
order (%)

28,30 28,38 2840 29,83 3343 33,63 3571 3813 3823 3943 40,23 4046 45,43
Kharega 1 48,08  19,78* 19,70  19,68* 18,25* 14,64* 14,44* 1236* 994* 984* 8,65%* 7.84* 7,61* 2,64
Kharega 2 45,43 17,14* 17,06* 17,03* 15,60* 12,00+ 11,80* 9,72* 7,30* 720* 6,01* 520 4,97
Line 11 40,46  12,17*  12,09* 12,06 10,63* 7,03*  6,83* 475% 2733 2,23 1,04 0,23
Line 4 40,23 11,904* 11,86* 11,83* 10,40* 6,80* 6,60 4,52 2,10 2,00 0,81
Giza | 39,43 11,13*  11,05% 11,03  9,60* 5,99 5,79 3,71 1,29 1,19
Line 10 38,23 9,94* 9,86*  9,83*  §40* 4,80 4,60 2,52 0,10
Line 2 38,13 9,84* 9,76*  9,73*  8,30* 4,70 4,50 2,42
Line 8 35,71 7,42% 7,34*  731* 5,88 2,28 2,08
Line 7 33,63 5,34 5,26 5,23 3,80 0,20
Line 1 33,43 5,14 5,06 5,03 3,60
Line 5 29,83 1,53 1,45 1,43
Line 3 28,40 0,10 0,02
Line 6 28,38 0,08

Data in parentheses indicated that a value less significant difference probability of 95%.

Table 16: Analysis of variance to test the effect of the 100- seed weight of the safflower genotypes and
varieties in this study during the season (2013-2014)

Source of vari. df S.dev.sum S. d.av. sum F
Bet., genotypes 13 1595.87 122.76 1.06**
Wit. genotypes 28 3240.59 115.74

Table 17: Analysis of variance for the effect the seed yield / feddan (tons) on the safflower genotypes
and varieties during the season (2013-2014)

Source of var. d.f S.dev.sum S. d.av. sum F
Bet., genotypes 13 3.14 0.24 25.26%*
Wit.genotypes 28 0.27 0.01
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Table 18: results to LSD to the means seed yield/feddan (tons) of safflower genotypes and varieties

during the season (2013-2014)

Ascending order according to seed yield/ feddan (tons)

Ph

in

descending Average Liﬁne Li]ne Lisne Li‘ne Llilole Line 2 Lisne Line 7 Gilza L]il]le Li9ne Kh;rga Lisne
order % 098 1,02 1,02 1,04 106 P8 qpn 1B 4 45 153 1,58 1,75

Kharga 1 1,77 0,79° 075" 0,75 0,73 0,72" 059" 0,55 054 029 025 024 0,197 0,02

Line 5 1,75 077" 0,73 072" 071" 069 057 053 051" 027 023 022" 0,17

Kharga 2 1,58 0,60 056" 0,56 0,54 0,52 040" 036 035 0,1 0,06 0,05

Line 9 1,53 0,56 051" 051" 049 048 035 031" 030 0,05 0,01

Line 11 1,52 0,54 0,550" 050" 048 047" 034 030" 029 0,04

Giza 1 1,48 0,50° 046" 045 044" 042" 030" 026 025

Line 7 1,23 026~ 022" 021" 0,19 0,118 005 0,01

Line 3 1,22 024" 0207 0200 0,18 016 0,04

Line 2 1,18 021" 016 0,15 0,14 0,13

Line 10 1,06 0,08 0,04 0,03 0,02

Line 4 1,04 0,06 0,02 0,02

Line 8 1,02 0,05 0,01

Line 1 1,02 0,04

Data in parentheses indicates the value of LSD probability level of 95%.

Table 19: the results for analysis of variance of the effect oil percentage on safflower genotypes and

varieties during the season (2013 - 2014)

Source of var. d.f S.dev.sum S. d.av. sum F
Bet., genotypes 13 160.93 12.38 9.31%*
Wit. Genotypes 28 37.24 1.33

Table 20: Results of LSD for the average oil percentage of safflower genotypes and varieties during the

season (2013-2014).

In ascending order according to the average oil percentage

Phenomenon
(in descending Average Line8 Line6 Line3 Kharega Line 1 Line Line5 Line4 line?7 Kharega Line 2 Giza  Line
order) (%) 26.63 30.62  32.01 o 32.35 3243 3245 32.83 @ 34.05 o "
32.35 32.43 33.91 3433 3437
Line 9 34.52 7.88%  3.90*  2.51* 2.16* 2.16%  2.09*  2.08* 2.07* 1.69*% 0.61 047 019 0.14
Line 11 34.37 7.74%  3775%  2.36* 2.02* 2.02*%  1.94%  1.94% 1.92 1.54 0.46 033 0.05
Giza | 34.33 7.69%  371*%  2.32% 1.97* 1.97* 1.90 1.90 1.88 1.50 0.42 0.28
Line 2 34.05 TAL*  3.43%  2.04* 1.69 1.69 1.62 1.62 1.60 1.22 0.14
Kharega 2 33.91 7.28%  3.20% 1.90 1.56 1.56 1.48 1.48 1.46 1.08
Line 7 32.83 6.20%  2.21* 0.82 0.48 0.48 0.40 0.40 0.38
Line 4 32.45 5.82* 1.83 0.44 0.10 0.10 0.02 0.02
Line 5 3243 5.80* 1.81 0.42 0.08 0.08 0.00
Line 10 3243 5.80* 1.81 0.42 0.08 0.08
Line 1 32.35 5.72% 1.73 0.34 0.00
Kharega 1 32.35 5.72% 1.73 0.34
Line 3 32.01 5.38% 1.39
Line 6 30.62 3.99*
Data in parentheses
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