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ABSTRACT 
 

The present study aimed to investigate the effect of meteorological conditions in five governorates of 
Egypt on photosynthetic pigments content of Catharanthus roseus L leaves.  Chlorophyll a was increased in the 
summer season followed by the spring and autumn seasons. The least  chlorophyll a content was in the winter 
season in all governorates. Wady Gadead governorate recorded the highest content of chlorophyll b in the four 
planting times and the content differs between the remaining governorates. It was found that the increase and 
decrease of chlorophyll b linked to rising and decline in the average temperature during the period of 
agriculture. With respect to carotene, summer and spring seasons recorded the highest content of carotene 
followed by autumn and winter seasons through the two years. Gharbia governorate recorded the lowest 
carotene content, while Wady Gadead governorate recorded the highest content. 
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Introduction 

Catharanthus roseus (vinca) is a species of Catharanthus native and endemic to Madagascar. Other 
English names occasionally used include Cape Periwinkle, Rose Periwinkle, Rosy Periwinkle, and "Old-maid".  
It is widely cultivated and is naturalized in subtropical and tropical areas of the world. It is an evergreen 
subshrub or herbaceous plant growing to 1 m tall. The leaves are oval to oblong, 2.5–9 cm long and 1–3.5 cm 
broad, glossy green, hairless, with a pale midrib and a short petiole 1–1.8 cm long; they are arranged in opposite 
pairs. The flowers are white to dark pink with a darker red centre, with a basal tube 2.5-3 cm long and a corolla 
2–5 cm diameter with five petal-like lobes (Brickell, 1996). The most important genus in apocynaceae family is 
Catharanthus (Hey wood, 1971). Trease and Evans (1972) reported that, vinca plant is widely distributed 
throughout the warm regions and is much cultivated as an ornamental plant. Also, it considered as a medicinal 
plant. The species has long been cultivated for herbal medicine and as an ornamental plant. In traditional 
Chinese medicine, its extracts  have been used to treat numerous diseases including diabetes, malaria and 
Hodgkin's disease (Taylor and Farnsworth, 1973) and Balbaa et al.,(1976). It is used in case of nosebleed, 
bleeding gums, mouth ulcers and sore throats. It is also used internally for loss of memory, hypertension, 
cystitis, gastritis and enteritis, diarrhea and raised blood sugar levels. The plant is well known in folk medicine 
for the treatment of diabetes (Harridy, 1986). It grows in abundance as a naturalized plant in many regions, 
particularly in arid coastal locations. As an ornamental plant, it is appreciated for its hardiness in dry and 
nutritionally deficient conditions. It is noted for its long flowering period, throughout the year in tropical 
conditions, and from spring to late autumn in warm temperate climates. Full sun and well-drained soil are 
preferred for growth. It thrives in the heat of summer and it is one of the most dependable summertime bedding 
plants for mass color. Paul and Jean (2008) pointed out that, vinca  plant is adapted to hot, dry or windy slopes, 
bright sunshine, well-drained soil and prolonged summer heat. 

 

Materials and Methods  

The present study was carried out during seasons of two successive years 2009 and 2010 (winter, spring, 
summer and autumn) in five governorates of Egypt; Alexandria (Montaza Park), Gharbia (Gemmaiza research 
station), Giza (Agricultural Museum garden-Dokky), Menia (Malawy Research Station) and Wady Gadead 
(Garden of South Valley University). Laboratory experiments were conducted in the agriculture research center. 
Seeds of Catharanthus roseus were obtained from medicinal and aromatic plant department of horticulture 
institute of agriculture research center in Dukky. In the two years, the seeds were sown in pots for two months 
before transplanted to the experimental field on January, April, July and October respectively. Each year 
consists of four sowing dates; winter (January, February and March), spring (April, May and June), summer 
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(July, Augustus and September), autumn (October, November and December).  In each season, four cuts were 
taken at the end of March, June, September and December respectively.  

Vinca seeds were planted in pots of 15 cm in diameter at November, February, May and August 
respectively, and then transferred to pots of size 30 cm in diameter at January, April, July and October 
respectively during the agricultural seasons. The plant age when taking readings is five months from cultivation 
to study the effect of the variance in the climatic factors on photosynthetic pigments contents.  
     A description of the main climatic factors air temperatures °C and relative humidity %s (max, min and mean) 
during the period of the study was obtained from the ministry of agriculture where monthly meteorological 
report was taken.  
 
Determination of  photosynthetic pigments (chlorophyll a, b and carotene):  
    The contents of chlorophyll a, b and carotene were determined in fresh leaf samples (mg/g. f.wt) according to 
the method described by Saric et al. (1967). Fresh leaf samples (0.2 g) were homogenized with acetone 
(85%v/v), and then they were filtered through a centered glass funnel. The residue was washed several times 
with acetone until the filtrate became colorless. The combined extract was completed to a known volume (25 
ml). A portion of this extract was taken for colorimetric determination. The determination of color intensity was 
conducted using acetone (85%v/v) as a blank and readings were recorded at wavelengths of 660, 640 and 440 
nm. The concentrations of chlorophyll a, b and carotene in the extract were calculated using the following 
equations: 
  Chl. a = 9.785 E 660-0.99 E 640   
  Chl. b = 21.426 E 640-4.65 E 660  
  Carotene = 4.695 E 440- 0.268 (a+b) 
     Statistical analytical comparisons of pigments means were performed using the "Least Significant Difference 
(L.S.D)" test at 0.05 level, as described by Snedecore and Cochran (1982). 
 

Results  

Chlorophyll a content of the leaves of C. roseus L under different meteorological conditions in Alexandria 
governorate. 
        Tables (1&2) shows the chlorophyll a content (mg/g. f.wt) in C. roseus L leaves in Alexandria governorate 
at four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air 
temperatures (max, min and mean °C) and relative humidity %s (max, min and mean).  It is clear that, in the 
first year (2009), chlorophyll a contents (mg/g.f.wt) were (1.13), (2.27), (2.62) and (1.25) at winter, spring, 
summer and autumn respectively. The mean of Chlorophyll a was 1.82 mg/g.f.wt when the means of air 
temperatures °C (max, min and mean) were (26.33), (15.23) and (20.68) respectively and relative humidity %s 
(max, min, and mean) were  (99), (52), and (75) respectively. In the second year (2010), chlorophyll a recorded 
(1.15), (2.23), (2.66) and (1.28) mg/g.f.wt for winter, spring, summer and autumn respectively. The mean of 
chlorophyll a was 1.83 mg/g.f.wt when the  means of air temperatures (max, min and mean °C) were (26.43), 
(16.63) and (21.50) respectively and relative humidity %s (max, min, and mean) were (96), (56) and (76) 
respectively.  
 
Table 1: Chlorophyll a content (mg/g.fwt) of the leaves of  C. roseus L under different meteorological conditions in    

Alexandria governorate during  seasons of 2009. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.13 20.20 9.60 14.90 99 64 82 
Spring 2.27 28.40 16.40 22.00 99 60 79 

Summer 2.62 32.60 21.70 27.20 99 24 61 
Autumn 1.25 24.10 13.20 18.60 98 62 80 
Mean 1.82 26.33 15.23 20.68 99 52 75 

      
 Table 2: Chlorophyll a content (mg/g.fwt) of the leaves of  C. roseus L under different meteorological conditions in 

Alexandria governorate during  seasons of 2010. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.15 20.80 9.70 15.20 99 59 79 
Spring 2.23 27.30 17.00 22.10 99 61 80 

Summer 2.66 32.40 24.10 28.30 92 50 71 
Autumn 1.28 25.20 15.70 20.50 93 55 74 
Mean 1.83 26.43 16.63 21.50 96 56 76 
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Chlorophyll a content of the leaves of C. roseus L under different meteorological conditions in Gharbia 
governorate.  
      Tables (3&4) shows the chlorophyll a content (mg/g. f.wt) in C. roseus L leaves in Gharbia governorate at 
four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min and mean °C) and relative humidity %s (max, min, and mean).  It is clear that, in the first year (2009), 
chlorophyll a contents were (1.12), (2.41), (2.60) and (1.23) mg/g.f.wt at winter, spring, summer and autumn 
respectively. The mean of chlorophyll a was 1.77 (mg/g.f.wt) when the means of air temperatures °C (max, min 
and mean) were (26.30), (15.48) and (20.90) respectively and relative humidity %s (max, min and mean) were 
(81), (33) and (57) respectively.  In the second year (2010), chlorophyll a recorded (1.18), (2.08), (2.58) and 
(1.16) for winter, spring, summer and autumn respectively. The mean of chlorophyll a was 1.75 (mg/g.f.wt) 
when the means of air temperatures °C (max, min, and mean) were (25.83), (15.00) and (20.64) respectively and 
relative humidity %s (max, min, and mean) were (81), (35), and (58) respectively. 
 
Table 3: Chlorophyll a content (mg/g.fwt) of the leaves of C. roseus L under different meteorological conditions in Gharbia 

governorate during seasons of 2009. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.12 19.80 9.80 14.80 82 39 60 
Spring 2.14 28.10 16.80 22.50 84 27 56 

Summer 2.60 33.50 21.60 27.60 81 36 58 
Autumn 1.23 23.80 13.70 18.70 79 32 55 
Mean 1.77 26.30 15.48 20.90 81 33 57 

     
Table 4: Chlorophyll a content (mg/g.fwt) of the leaves of C. roseus L under different meteorological conditions in Gharbia 

governorate during seasons of 2010. 
Seasons Chlorophyll a 

(mg/g.f.wt)) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.18 20.10 9.70 15.80 79 36 57 
Spring 2.08 28.30 17.10 22.70 82 29 56 

Summer 2.58 32.20 20.70 26.45 82 39 60 
Autumn 1.16 22.70 12.50 17.60 80 35 57 
Mean 1.75 25.83 15.00 20.64 81 35 58 

 

Chlorophyll a content of the leaves of C. roseus L under different meteorological conditions in Giza 
governorate.  
      Tables (5&6) shows the chlorophyll a content (mg/g. f.wt) in C. roseus L leaves in Giza governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min, and mean).  It is clear that, in the first year 
(2009), chlorophyll a contents (mg/g.f.wt) were (1.23), (2.53), (2.65) and (1.74) at winter, spring, summer and 
autumn respectively. The mean of Chlorophyll a was 2.04 (mg/g.f.wt) when the means of air temperature °C 
(max, min, and mean) were (28.30), (15.20) and (21.75) respectively and relative humidity% s (max, min, and 
mean) were (76), (25), and (51) respectively.  In the second year (2010), chlorophyll a recorded (1.17), (2.57), 
(2.68) and (1.82) (mg/g.f.wt) for winter, spring, summer and autumn. The mean of chlorophyll a  was 2.06 
(mg/g.f.wt)  when the means of air temperature °C (max, min and mean) were (28.93), (15.23) and (22.10) 
respectively and relative humidity %s (max, min, and mean) were (76), (25), and (50) respectively. 
 
  Table 5: Chlorophyll a content (mg/g.fwt) of the leaves of C. roseus L  under different meteorological conditions in Giza 

governorate during seasons of 2009. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.23 22.70 9.30 16.00 77 27 52 
Spring 2.53 31.20 18.00 24.60 75 21 48 

Summer 2.65 35.00 22.00 28.50 77 23 50 
Autumn 1.74 24.30 11.50 17.90 77 30 53 

Mean 2.04 28.30 15.20 21.75 76 25 51 

      
Table 6: Chlorophyll a content (mg/g.fwt) of the leaves of C. roseus L under different meteorological conditions in Giza 

governorate during seasons of 2009. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.17 21.10 7.80 14.50 76 26 51 
Spring 2.57 32.30 17.20 24.80 75 20 48 

Summer 2.68 36.40 22.30 29.30 77 24 50 
Autumn 1.82 25.90 13.60 19.80 77 29 53 
Mean 2.06 26.93 15.23 22.10 76 25 50 
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Chlorophyll a content of the leaves of C. roseus L under different meteorological conditions in Menia 
governorate. 
        Tables (7&8) shows the chlorophyll a content (mg/g. f.wt) in C. roseus L leaves in Menia governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures (max, 
min and mean °C) and relative humidity %s (max, min and mean). It is clear that, in the first year (2009), 
chlorophyll a contents (mg/g.f.wt) were (1.19), (2.60), (2.75) and (1.78) for winter, spring, summer and autumn 
respectively. The mean of chlorophyll a was 2.08 (mg/g.f.wt) when the air temperatures (max, min, and mean °C) 
were (28.53), (13.63) and (21.08) respectively and relative humidity %s (max, min and mean) were (73), (28), and 
(50) respectively.  In the second year (2010), chlorophyll a recorded (1.16), (2.68), (2.77) and (1.68) for winter, 
spring, summer and autumn respectively. The mean of chlorophyll a was 2.07 (mg/g.f.wt) when the means of air 
temperature °C (max, min, and mean) were (27.88), (13.03) and (20.50) respectively and relative humidity % s 
(max, min, and mean) were (73), (27), and (50) respectively. 
 
Table 7: Chlorophyll a content (mg/g.fwt) of the leaves of C. roseus L under different meteorological conditions in Menia 

governorate during seasons of 2009. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.19 21.40 7.30 14.30 78 36 57 
Spring 2.60 32.70 16.30 24.50 70 21 45 

Summer 2.75 35.70 20.30 28.00 70 23 47 
Autumn 1.78 24.30 10.60 17.50 74 32 53 
Mean 2.08 28.53 13.63 21.08 73 28 50 

      
Table 8:  Chlorophyll a content (mg/g.fwt) of  the leaves of C. roseus L under different meteorological conditions in Menia 

governorate during seasons of 2010. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.16 20.30 6.30 13.30 75 31 53 
Spring 2.68 33.20 17.40 25.30 72 22 47 

Summer 2.77 35.80 21.00 28.40 71 23 47 
Autumn 1.68 22.20 7.40 14.80 75 31 53 
Mean 2.07 27.88 16.73 20.45 7 3 27 50 

 
Chlorophyll a content of the leaves of C. roseus L under different meteorological conditions in Wady Gadead 
governorate.  
      Tables (9&10) shows the chlorophyll a content (mg/g. f.wt) in C. roseus L leaves in Wady Gadead governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures (max, min and 
mean °C) and relative humidity %s (max, min, and mean). It is clear that, in the first year (2009), chlorophyll a contents 
(mg/g.f.wt) recorded (1.88), (2.75), (3.05) and (2.20) for winter, spring, summer and autumn respectively. The mean of 
chlorophyll a was 2.47 (mg/g.f.wt) when the means of air temperature °C (max, min, and mean) were (32.70), (16.55) and 
(25.90) respectively and relative humidity %s (max, min, and mean) were (64), (36), and (50) respectively. In the second year 
(2010), chlorophyll a recorded (1.81), (2.84), (3.08) and (2.27) (mg/g.f.wt) for winter, spring, summer and autumn 
respectively. The mean of chlorophyll a was 2.50 (mg/g.f.wt) when the mean of air temperature °C (max, min and mean) 
were (35.65), (16.30) and (26.03) respectively and relative humidity % s(max, min, and mean) were (65), (37), and (51) 
respectively.  
     
 Table 9: Chlorophyll a (mg/g.f.wt)content in the leaves of C. roseus L under different meteorological conditions in  Wady 

Gadead governorate during seasons of 2009.  
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.88 28.40 9.80 19.10 70 37 53 
Spring 2.75 39.00 19.70 29.40 53 31 42 

Summer 3.05 42.20 23.40 32.80 56 35 46 
Autumn 2.20 31.20 13.30 22.30 77 42 60 
Mean 2.47 32.70 16.55 25.90 64 36 50 

       
 Table 10: Chlorophyll a (mg/g.fwt) content in the leaves of C. roseus L under different meteorological conditions in Wady 

Gadead governorate during seasons of 2010. 
Seasons Chlorophyll a 

(mg/g.f.wt) 
Air temperature °C Relative humidity  % 

Max Min Mean Max Min Mean 
Winter 1.81 27.50 8.60 18.10 74 41 58 
Spring 2.84 39.80 19.10 29.50 54 33 43 

Summer 3.08 43.50 23.60 33.60 55 32 44 
Autumn 2.27 31.80 13.90 22.90 77 41 59 

Mean 2.50 35.65 16.30 26.03 65 37 51 
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Chlorophyll b content of the leaves of C. roseus L under different meteorological conditions in Alexandria 
governorate. 
      Tables (11&12) shows the chlorophyll b content (mg/g. f.wt) in C. roseus L leaves in Alexandria governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures (max, min and 
mean °C) and relative humidity %s (max, min, and mean).  It is clear that, in the first year (2009), chlorophyll b contents 
(mg/g.f.wt) recorded (0.29), (0.48), (0.80) and (0.34) for winter, spring, summer and autumn respectively. The mean of 
chlorophyll b was 0.48 (mg/g.f.wt) when the means of air temperatures °C (max, min and mean) were (26.33), (15.23) and 
(20.68) respectively and relative humidity %s (max, min and mean) were (99), (52), and (75) respectively.  In the second year 
(2010), chlorophyll b recorded (0.31), (0.45), (0.78) and (0.39) for winter, spring, summer and autumn respectively. The 
mean of chlorophyll b was 0.48 (mg/g.f.wt) when the means of air temperatures °C (max, min, and mean) were (26.43), 
(16.63) and (21.50) respectively and relative humidity %s (max, min and mean) were (96), (56), and (76) respectively. 
   
Table 11: Chlorophyll b content (mg/g.fwt) in the leaves of C. roseus L under different meteorological conditions in 

Alexandria governorate during seasons of 2009. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.29 20.20 9.60 14.90 99 64 82 
Spring 0.48 28.40 16.40 22.00 99 60 79 

Summer 0.80 32.60 21.70 27.20 99 24 61 
Autumn 0.34 24.10 13.20 18.60 98 62 80 
Mean 0.48 26.33 15.23 20.68 99 52 75 

 
Table 12: Chlorophyll b content (mg/g.fwt) in the leaves of C. roseus L under different meteorological conditions in 

Alexandria governorate during seasons of  2010. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.31 20.80 9.70 15.20 99 59 79 
Spring 0.45 27.30 17.00 22.10 99 61 80 

Summer 0.78 32.40 24.10 28.30 92 50 71 
Autumn 0.39 25.20 15.70 20.50 93 55 74 
Mean 0.48 26.43 16.63 21.50 96 56 76 

 

Chlorophyll b content of the leaves of C. roseus L under different meteorological conditions in Gharbia 
governorate. 
     Tables (13&14) shows the chlorophyll b content (mg/g. f.wt) in C. roseus L leaves in Gharbia governorate at 
four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min and mean). It is clear that, in the first year (2009), 
chlorophyll b contents (mg/g.f.wt) recorded (0.27), (0.43),  (0.82) and (0.32) for winter, spring, summer and 
autumn respectively. The mean of chlorophyll b was 0.46 (mg/g.f.wt) when the means of air temperature °C 
(max, min, and mean) were (26.30), (15.48) and (20.90) respectively and relative humidity %s (max, min and 
mean) were (81), (33), and (57) respectively.  In the second year (2010), chlorophyll b recorded (0.30), (0.44), 
(0.75) and (0.32) for winter, spring, summer and autumn respectively. The mean of chlorophyll b was 0.45 
(mg/g.f.wt) when the means of air temperature °C (max, min, and mean) were (25.83), (15.00) and (20.64) 
respectively and relative humidity %s (max, min, and mean) were (81), (35), and (58) respectively.      
      
Table 13: Chlorophyll b content (mg/g.fwt) in the leaves of C. roseus L under different meteorological conditions in 

Gharbia governorate during seasons of 2009. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.27 19.80 9.80 14.80 82 39 60 
Spring 0.43 28.10 16.80 22.50 84 27 56 

Summer 0.82 33.50 21.60 27.60 81 36 58 
Autumn 0.32 23.80 13.70 18.70 79 32 55 

Mean 0.46 26.30 15.48 20.90 81 33 57 

       
Table 14: Chlorophyll b content (mg/g.fwt) in the leaves of C. roseus L under different meteorological conditions in 

Gharbia governorate during seasons of 2010. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity  % 

Max Min Mean Max Min Mean 
Winter 0.30 20.10 9.70 15.80 79 36 57 
Spring 0.44 28.30 17.10 22.70 82 29 56 

Summer 0.75 32.20 20.70 26.45 82 39 60 
Autumn 0.32 22.70 12.50 17.60 80 35 57 

Mean 0.45 25.83 15.00 20.64 81 35 58 
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Chlorophyll b content of the leaves of C. roseus L under different meteorological conditions in Giza 
governorate. 
        Tables (15&16) shows the chlorophyll b content (mg/g. f.wt) in C. roseus L leaves in Giza governorate at 
four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min and mean).  It is clear that, in the first year 
(2009), chlorophyll b contents (mg/g.f.wt) recorded (0.36), (0.58), (0.98) and (0.43) at winter, spring, summer 
and autumn respectively. The mean of chlorophyll b was 0.59 (mg/g.f.wt) when the means of air temperature °C 
(max, min and mean) were (28.30), (15.20) and (21.75) respectively and relative humidity %s (max, min and 
mean) were (76), (25) and (51) respectively. In the second year (2010), chlorophyll b recorded (0.34), (0.61), 
(1.04) and (0.46) for winter, spring, summer and autumn respectively. The mean of chlorophyll b was 0.61 
(mg/g.f.wt) when the means of air temperatures °C (max, min, and mean) were (28.93), (15.23) and (22.10) 
respectively and relative humidity %s (max, min, and mean) were (76), (25), and (50) respectively. 
  
 Table 15: Chlorophyll b content (mg/g.fwt) in the leaves  of C. roseus L under different meteorological conditions in Giza 

governorate during seasons of 2009. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity  % 

Max Min Mean Max Min Mean 
Winter 0.36 22.70 9.30 16.00 77 27 52 
Spring 0.58 31.20 18.00 24.60 75 21 48 

Summer 0.98 35.00 22.00 28.50 77 23 50 
Autumn 0.43 24.30 11.50 17.90 77 30 53 

Mean 0.59 28.30 15.20 21.75 76 25 51 

     
Table 16: Chlorophyll b Content (mg/g.fwt) in the leaves of C. roseus L under different meteorological conditions in Giza 

governorate during seasons of 2010. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.34 21.10 7.80 14.50 76 26 51 
Spring 0.61 32.30 17.20 24.80 75 20 48 

Summer 1.04 36.40 22.30 29.30 77 24 50 
Autumn 0.46 25.90 13.60 19.80 77 29 53 
Mean 0.61 26.93 15.23 22.10 76 25 50 

 

Chlorophyll b content of the leaves of C. roseus L under different meteorological conditions in Menia 
governorate. 
      Tables (17&18) shows the chlorophyll b content (mg/g. f.wt) in C. roseus L leaves in Menia governorate at 
four sowing dates; winter, spring, summer and autumn in two  successive years; 2009 and 2010, air 
temperatures (max, min, and mean °C) and relative humidity %s (max, min, and mean). It is clear that, in the 
first year (2009), chlorophyll b contents (mg/g.f.wt) recorded (0.31), (0.72), (1.16) and (0.58) at winter, spring, 
summer and autumn respectively. The mean of chlorophyll b was 0.69 (mg/g.f.wt) when the means of air 
temperatures °C (max, min, and mean) were (28.53), (13.63) and (21.08) respectively and relative humidity %s 
(max, min and mean) were (73), (28), and (50) respectively. 
In the second year (2010), chlorophyll b recorded (0.29), (0.76), (1.18) and (0.47) at winter, spring, summer and 
autumn respectively. The mean of chlorophyll b was 0.68 (mg/g.f.wt) when the means of air temperatures °C 
(max, min, and mean) were (27.88), (13.03) and (20.50) respectively and relative humidity %s (max, min, and 
mean) were (73), (27), and (50) respectively.  
 
Chlorophyll b content of the leaves of C. roseus L under different meteorological conditions in Wadi 
Gadead governorate. 
Tables (19&20) shows the chlorophyll b content (mg/g. f.wt) in C. roseus L leaves in Wadi Gadead governorate 
at four sowing dates; winter, spring, summer and autumn in two  successive years 2009 and 2010, air 
temperatures (max, min and mean °C) and relative humidity %s (max, min, and mean). It is clear that, in the 
first year (2009), chlorophyll b contents (mg/g.f.wt) recorded (0.51), (0.96), (1.23) and (0.87) at winter, spring, 
summer and autumn respectively. The mean of chlorophyll b mg/g was 0.89 (mg/g.f.wt) when the means of air 
temperatures °C (max, min, and mean) were (35.20), (16.55) and (25.90) respectively and relative humidity %s 
(max, min, and mean) were (64), (36) and (50) respectively. In the second year (2010), chlorophyll b recorded 
(0.49), (1.02), (1.35) and. (0.91) at winter, spring, summer and autumn respectively. The mean of chlorophyll b 
was 0.94 (mg/g.f.wt)  when the means of air temperatures °C (max, min, and mean) were (35.65), (16.30) and 
(26.03) respectively and relative humidity %s (max, min, and mean) were (65), (37), and (51) respectively. 
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Table 17: Chlorophyll b content (mg/g.fwt) of the leaves of C. roseus L under different meteorological conditions in Menia 
governorate during seasons of 2009. 

Seasons Chlorophyll  b 
(mg/g.f.wt) 

Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.31 21.40 7.30 14.30 78 36 57 
Spring 0.72 32.70 16.30 24.50 70 21 45 

Summer 1.16 35.70 20.30 28.00 70 23 47 
Autumn 0.58 24.30 10.60 17.50 74 32 53 
Mean 0.69 28.53 13.63 21.08 73 28 50 

 
Table 18: Chlorophyll b content (mg/g.fwt)of the leaves of C. roseus L under different meteorological conditions in Menia 

governorate during seasons of 2010. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.29 20.30 6.30 13.30 75 31 53 
Spring 0.76 33.20 17.40 25.30 72 22 47 

Summer 1.18 35.80 21.00 28.40 71 23 47 
Autumn 0.47 22.20 7.40 14.80 75 31 53 

Mean 0.68 27.88 16.73 20.45 73 27 50 

 
  Table 19: Chlorophyll b content (mg/g.fwt) of  C. roseus L leaves under different meteorological conditions in Wady 

Gadead governorate during seasons of 2009. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.51 28.40 9.80 19.10 70 37 53 
Spring 0.96 39.00 19.70 29.40 53 31 42 

Summer 1.23 42.20 23.40 32.80 56 35 46 
Autumn 0.87 31.20 13.30 22.30 77 42 60 
Mean 0.89 32.70 16.55 25.90 64 36 50 

       
Table 20: Chlorophyll b content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Wady 

Gadead governorate during seasons of 2010. 
Seasons Chlorophyll  b 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 0.49 27.50 8.60 18.10 74 41 58 
Spring 1.02 39.80 19.10 29.50 54 33 43 

Summer 1.35 43.50 23.60 33.60 55 32 44 
Autumn 0.91 31.80 13.90 22.90 77 41 59 
Mean 0.94 35.65 16.30 26.03 65 37 51 

 

Carotene content of C. roseus L leaves under different meteorological conditions in Alexandria 
governorate. 
     Tables (21&22) shows the carotene contents (mg/g. f.wt) in C. roseus L leaves in Alexandria governorate at 
four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min and mean). It is clear that, in the first year (2009), 
carotene contents (mg/g.f.wt) recorded (1.17), (1.89), (2.47) and (1.21) ) at winter, spring, summer and autumn 
respectively. The mean of carotene was 1.69 (mg/g.f.wt)  when the means of air temperatures °C (max, min, and 
mean) were (26.33), (15.23) and (20.68) respectively and relative humidity %s (max, min, and mean) were (99), 
(52), and (75) respectively.  In the second year (2010), carotene contents (mg/g.f.wt)  recorded (1.23), (1.79), 
(2.25) and (1.32) for winter, spring, summer and autumn respectively. The mean of carotene was 1.65 
(mg/g.f.wt) when the means of air temperatures °C (max, min, and mean) were 26.43), (16.63) and (21.50) 
respectively and relative humidity %s (max, min, and mean) were (96), (56), and (76)  respectively.  
  
Carotene content of the leaves of C. roseus L under different meteorological conditions in Gharbia   
governorate. 
           Tables (23&24) shows the carotene content (mg/g. f.wt) in C. roseus L leaves in Gharbia governorate at 
four sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min and mean). It is clear that, in the first year (2009), 
carotene contents (mg/g.f.wt) recorded (1.07), (1.76), (2.58) and  (1.14) for winter, spring, summer and autumn 
respectively. The mean of carotene was 1.64 (mg/g.f.wt) when the means of air temperatures °C (max, min, and 
mean) were (26.30), (15.48) and (20.90) respectively and relative humidity %s (max, min and mean) were (81), 
(33), and (57) respectively. In the second year (2010), carotene contents (mg/g.f.wt) recorded (1.12), (1.83), 
(2.28) and (1.22) for winter, spring, summer and autumn respectively. The mean of carotene (mg/g) was 1.61 
(mg/g.f.wt) when the means of air temperature °C (max, min and mean) were (25.83), (15.00) and (20.64) 
respectively and relative humidity %s (max, min and mean) were (81), (35), and (58) respectively. 
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Table 21: Carotene content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Alexandria 
governorate during seasons of 2009. 

Seasons Carotene 
(mg/g.f.wt) 

Air temperature °C Relative humidity % 
Max Min Mean Max Min Mean 

Winter 1.17 20.20 9.60 14.90 99 64 82 
Spring 1.89 28.40 16.40 22.00 99 60 79 

Summer 2.47 32.60 21.70 27.20 99 24 61 
Autumn 1.21 24.10 13.20 18.60 98 62 80 

Mean 1.69 26.33 15.23 20.68 99 52 75 

       
Table 22: Carotene content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Alexandria 

governorate during seasons of 2010. 
Seasons Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.23 20.80 9.70 15.20 99 59 79 
Spring 1.79 27.30 17.00 22.10 99 61 80 

Summer 2.25 32.40 24.10 28.30 92 50 71 
Autumn 1.32 25.20 15.70 20.50 93 55 74 
Mean 1.65 26.43 16.63 21.50 96 56 76 

 
      
Table 23: Carotene content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Gharbia 

governorate during seasons of 2009. 
Seasons Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.07 19.80 9.80 14.80 82 39 60 
Spring 1.76 28.10 16.80 22.50 84 27 56 

Summer 2.58 33.50 21.60 27.60 81 36 58 
Autumn 1.14 23.80 13.70 18.70 79 32 55 

Mean 1.64 26.30 15.48 20.90 81 33 57 

                       
Table 24: Carotene content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Gharbia 

governorate during seasons of 2010. 
Seasons Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.12 20.10 9.70 15.80 79 36 57 
Spring 1.83 28.30 17.10 22.70 82 29 56 

Summer 2.28 32.20 20.70 26.45 82 39 60 
Autumn 1.22 22.70 12.50 17.60 80 35 57 

Mean 1.61 25.83 15.00 20.64 81 35 58 

 

Carotene content of the leaves of C. roseus L under different meteorological conditions in Giza 
governorate. 
          Tables (25&26) shows the carotene content (mg/g. f.wt) in C. roseus L leaves in Giza governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min, and mean °C) and relative humidity %s (max, min, and mean). It is clear that, in the first year 
(2009), carotene contents (mg/g.f.wt) recorded (1.58), (2.04), (2.73) and  (1.76) for winter, spring, summer and 
autumn respectively. The mean of carotene was 2.03 (mg/g.f.wt) when the means of air temperatures °C (max, 
min, and mean) were (28.30), (15.20) and (21.75) respectively and relative humidity %s (max, min, and mean) 
were (76), (25), and (51) respectively. In the second year (2010), carotene contents (mg/g.f.wt) recorded (1.48), 
(2.12), (2.85), and (1.88) for winter, spring, summer and autumn respectively. The mean of carotene was 2.08 
(mg/g.f.wt) when the means of air temperatures °C (max, min, and mean) were (28.93), (15.23) and (22.10) 
respectively and relative humidity %s (max, min, and mean) were (76), (25), and (50) respectively.  
     
Table 25: Carotene content (mg/g.fwt) of  C. roseus L leaves under different meteorological conditions in Giza   

governorate during seasons of 2009. 
Seasons Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity  % 

Max Min Mean Max Min Mean 
Winter 1.58 22.70 9.30 16.00 77 27 52 
Spring 2.04 31.20 18.00 24.60 75 21 48 

Summer 2.73 35.00 22.00 28.50 77 23 50 
Autumn 1.76 24.30 11.50 17.90 77 30 53 
Mean 2.03 28.30 15.20 21.75 76 25 51 
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Table 26: Carotene content (mg/g.fwt) of C. roseus L leaves under different meteorological conditions in Giza   governorate 
during seasons of 2010. 

Seasons 
Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.48 21.10 7.80 14.50 76 26 51 
Spring 2.12 32.30 17.20 24.80 75 20 48 

Summer 2.85 36.40 22.30 29.30 77 24 50 
Autumn 1.88 25.90 13.60 19.80 77 29 53 
Mean 2.08 26.93 15.23 22.10 76 25 50 

 

 Carotene content of  C. roseus L leaves under different meteorological conditions in Menia governorate. 
        Tables (27&28) shows the carotene content (mg/g. f.wt) in C. roseus L leaves in Menia governorate at four 
sowing dates; winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min and mean °C) and relative humidity %s (max, min, and mean). It is clear that, in the first year (2009), 
carotene contents (mg/g.f.wt) recorded (1.28), (2.26), (2.86) and (1.80) for winter, spring, summer and autumn 
respectively. The mean of carotene was 2.05 (mg/g.f.wt)  when the means of air temperature °C (max, min, and 
mean) were (28.53), (13.63) and (21.08) respectively and relative humidity %s (max, min, and mean) were (73), 
(28), and (50) respectively.  In the second year (2010), carotene contents (mg/g.f.wt) recorded (1.22), (2.36),  
(3.12) and (1.86) for winter, spring, summer and autumn respectively. The mean of carotene was 2.14 
(mg/g.f.wt)   when the means of air temperature °C (max, min, and mean) were (27.88), (13.03) and (20.50) 
respectively and relative humidity  %s (max, min and mean) were (73), (27), and (50) respectively.   
   
Table 27: Carotene content (mg/g.fwt) of  C. roseus L leaves under different meteorological conditions in Menia 

governorate during seasons of 2009. 

Seasons 
Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.28 21.40 7.30 14.30 78 36 57 
Spring 2.26 32.70 16.30 24.50 70 21 45 

Summer 2.86 35.70 20.30 28.00 70 23 47 
Autumn 1.80 24.30 10.60 17.50 74 32 53 

Mean 2.05 28.53 13.63 21.08 73 28 50 

       
Table 28: Carotene content (mg/g.fwt) of  C. roseus L leaves under different meteorological conditions in Giza   governorate 

during seasons of 2010. 

Seasons 
Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.22 20.30 6.30 13.30 75 31 53 
Spring 2.36 33.20 17.40 25.30 72 22 47 

Summer 3.12 35.80 21.00 28.40 71 23 47 
Autumn 1.86 22.20 7.40 14.80 75 31 53 

Mean 2.14 27.88 16.73 20.45 73 27 50 

 

Carotene content of the leaves of C. roseus L under different meteorological conditions in Wady Gadead 
governorate. 
        Tables (29&30) shows the carotene content (mg/g. f.wt) in C. roseus L leaves in Wady Gadead at four 
sowing dates;  winter, spring, summer and autumn in two successive years; 2009 and 2010, air temperatures 
(max, min and mean °C) and relative humidity %s (max, min and mean).  It is clear that, in the first year (2009), 
carotene contents (mg/g.f.wt) recorded (1.85), (2.93),(3.36) and (2.12) for winter, spring, summer and autumn 
respectively. The mean of carotene was 2.57 (mg/g.f.wt) when the means of air temperature °C (max, min, and 
mean) were (35.20), (16.55) and (25.90) respectively and relative humidity %s (max, min, and mean) were (64), 
(36), and (50) respectively. In the second year (2010), carotene contents (mg/g.f.wt) recorded (1.88), (3.25),  
(3.47) and (2.31) for winter, spring, summer and autumn respectively. The mean of carotene (mg/g) was 2.73 
(mg/g.f.wt) when the means of air temperature °C (max, min, and mean) were (35.65), (16.30) and (26.03) 
respectively and relative humidity %s (max, min, and mean) were (65), (37), and (51) respectively. 
     
 Table 29: Carotene content (mg/g.fwt) of  the leaves of C. roseus L under different meteorological conditions in Wady 

Gadead governorate during seasons of 2009. 

Seasons 
Carotene 

(mg/g.f.wt) 
Air temperature °C Relative humidity % 

Max Min Mean Max Min Mean 
Winter 1.85 28.40 9.80 19.10 70 37 53 
Spring 2.93 39.00 19.70 29.40 53 31 42 

Summer 3.36 42.20 23.40 32.80 56 35 46 
Autumn 2.12 31.20 13.30 22.30 77 42 60 

Mean 2.57 32.70 16.55 25.90 64 36 50 
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Table 30: Carotene content (mg/g.fwt) of  the leaves of C. roseus L under different meteorological conditions in Wady 
Gadead governorate during seasons of 2010. 

Seasons 
Carotene 
(mg/g) 

Air temperature °C Relative humidity % 
Max Min Mean Max Min Mean 

Winter 1.88 27.50 8.60 18.10 74 41 58 
Spring 3.25 39.80 19.10 29.50 54 33 43 

Summer 3.47 43.50 23.60 33.60 55 32 44 
Autumn 2.31 31.80 13.90 22.90 77 41 59 
Mean 2.73 35.65 16.30 26.03 65 37 51 

 

Effect of different meteorological conditions and four sowing dates in five governates of Egypt on 
photosynthetic pigments (chlorophyll a, chlorophyll b and carotene) content of  the leaves of  C. roseus L 
during 2009 and 2010. 
      Data in tables (31, 32, 33, 34, 35 and 36) shows significant differences in photosynthetic pigments 
(chlorophyll a, chlorophyll b and carotene) contents of C. roseus L leaves due to sowing dates and locations. 
There are no differences in photosynthetic pigments (chlorophyll a, chlorophyll b and carotene) content between 
2009 and 2010, but there are differences in the means of photosynthetic pigments (chlorophyll a, chlorophyll b 
and carotene) content in both years, where winter and autumn recorded  low means but summer and spring 
recorded higher means in all governorates. 
 
Table 31: Effect of different meteorological conditions and four different sowing dates in five governates of Egypt on 

chlorophyll  a content of  the leaves of  C. roseus L during seasons of 2009. 
Chlorophyll a ( mg/g.f.wt) 

                                                     Season  
Governorate  Mean Autumn Summer Spring Winter 

 1.82   1.25   2.62    2.27    1.13 Alexandria 
 1.77   1.23    2.60    2.14    1.12 Gharbia 
 2.04   1.74     2.65    2.53    1.23 Giza 
 2.08   1.78     2.75    2.60   1.19 Menia 
 2.47   2.20    3.05   2.75   1.88 Wady Gadead 
  2.04  1.64    2.73    2.46    1.31 Mean 

                      sowing date :  0.022                               location :  0.043 L.S.D. at 5 % 

     
Table 32: Effect of different meteorological conditions and four different sowing dates in five governates of Egypt on 

chlorophyll  a content of  the leaves of  C. roseus L during seasons of 2010. 
Chlorophyll a ( mg/g.f.wt) 

                                   Season  
Governorate Mean Autumn Summer Spring Winter 

1.83 1.28 2.66 2.23 1.15 Alexandria 
1.75 1.16 2.58 2.08 1.18 Gharbia 
2.06 1.82 2.68 2.57 1.17 Giza 
2.07 1.68 2.77 2.68 1.16 Menia 
2.50 2.27 3.08 2.84 1.81 Wady Gadead 
2.04 1.64 2.75 2.48 1.29 Mean 

                   sowing date : 0.008                                 location : 0.010 L.S.D at  5% 

 
Table 33: Effect of different meteorological conditions and four different sowing dates in five governates  of Egypt on 

chlorophyll b content of  the leaves of  C. roseus L during seasons of 2009. 
Chlorophyll  b (mg/g.f.wt) 

                                 Season Governorate 
Mean Autumn Summer Spring Winter 
0.48 0.34 0.80 0.48 0.29 Alexandria 
0.46 0.32 0.82 0.43 0.27 Gharbia 
0.59 0.43 0.98 0.58 0.36 Giza 
0.69 0.58 1.16 0.72 0.31 Menia 
0.89 0.87 1.23 0.96 0.51 Wady Gadead 
0.62 0.51 1.00 0.63 0.35 Mean 

              sowing date:  0.003                       location  0.005 L.S.D at  5% 

      
Table 34: Effect of different meteorological conditions and four sowing dates in five governates of Egypt  on chlorophyll b 

content of  the leaves of  C. roseus L during seasons of 2010. 
Chlorophyll b ( mg/g.f.wt) 

                                       Season  
Governorate Mean Autumn Summer Spring Winter 

0.48 0.39 0.78 0.45 0.31 Alexandria 
0.45 0.32 0.75 0.44 0.30 Gharbia 
0.61 0.46 1.04 0.61 0.34 Giza 
0.68 0.47 1.18 0.76 0.29 Menia 
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0.94 0.91 1.35 1.02 0.49 Wady Gadead 
0.63 0.51 1.02 0.66 0.35 Mean 

                              sowing date: 0.004               location:   0.007 L.S.D at  5% 

 
Table 35: Effect of different meteorological conditions and four sowing dates in five governates of Egypt on carotene 

content of  the leaves of  C. roseus L during seasons of 2009. 
Carotene  ( mg/g.f.wt) 

                                              Season Governorate 
Mean Autumn Summer Spring Winter 
1.69 1.21 2.47 1.89 1.17 Alexandria 
1.64 1.14 2.58 1.76 1.07 Gharbia 
2.03 1.76 2.73 2.04 1.58 Giza 
2.05 1.80 2.86 2.25 1.28 Menia 
2.57 2.12 3.36 2.93 1.85 Wady Gadead 
2.00 1.61 2.80 2.17 1.39 Mean 

                               sowing date: 0.020               location:   0.041              L.S.D at  5%  

 
Table 36: Effect of different meteorological conditions and four different sowing dates in five  governates of Egypt on 

carotene content of  the leaves of  C. roseus L during seasons of 2010. 

 

Discussion 
 
           Photosynthetic pigments (chlorophyll a, chlorophyll b and carotene) content of C. roseus L leaves 
significantly differed by variation of temperature conditions in the five governorates of Egypt.  According to 
results,  there are significant differences of photosynthetic pigments content of C. roseus due to sowing dates 
and locations. It was found that, higher contents of photosynthetic pigments were recorded at higher 
temperatures.  These results are in agreement with Trease and Evans (1972), Gabidzashvili (1974), Balbaa 
(1976), Heinze (1976), Harridy (1986), Bannister (1986), Jeong and Hong (1987), Narkiewicz (1991), Toivonen 
(1992), Pietsch (1995).  Erik, (2006) reported that, the warmer the greenhouse at which C.roseus is grown, the 
quicker it will grow and the lower the temperature of the greenhouse, the longer the plant to become marketable. 
Moreover, Paul and Jean (2008) reported that, vinca blooms (comes in a wide variety of colors and sizes) all 
summer and it is well adapted to hot, dry or windy slopes, bright sunshine, well-drained soil and prolonged 
summer heat. This blooming was associated with increasing in photosynthetic pigments content. Also, he 
reported that, vinca requires long periods of high light levels and warm growing condition to produce strong 
roots and plugs planted in late March will take only 5 to 8 weeks to grow to proper sale stage due to increased 
sunshine and temperatures.    
     Results also indicate that, there are no differences in photosynthetic pigments contents between 2009 and 
2010, but there are differences in the means of pigments in  the seasons of both years, where winter and autumn 
recorded low means of the three photosynthetic pigments, while summer and spring recorded higher means in 
all governorates. Gabidzashvili (1974) reported differences in the low temperature threshold of photosynthesis 
between different plants and between early and late winter. Gabidzashvili (1974) reported a retardation of 
photosynthesis process at 1 to 10 °C, cessation at -15°C, unaffected photosynthesis rate at 10°C and enhanced 
photosynthesis rate above 15 °C. Also, Heinze (1976) pointed out that, the chief factor affecting growth and 
photosynthetic of C. roseus grown as a pot plant was temperature; at 15 °C, growth was poor,  and above 25 °C, 
general quality was also poor. Growth was best at 25 °C for 66 days after pricking out and at 20 °C thereafter.  
Narkiewicz (1991) reported that, conditions which gave a good yield of high quality seeds with 93.7% 
germination were those in the heated illuminated glasshouse , where a temperature of 20°C was maintained for 
94 days with a minimum 10 to 14-h day. Heins (1994) recorded that, growth and photosynthetic pigments 
content response will be greater when positive DIF increases in magnitude, i.e. the larger the difference between 
day and night temperatures.  Pietsch et al. (1995) reported that, the development of C. roseus was affected by 
day and night temperatures (15-35°C). It was found that, the time to flowering of C.roseus decreased by 30 days 
as average daily temperature increased from 18 to 35°C. Flower size was greatest when plants were grown at 
25°C.  

Carotene  ( mg/g.f.wt) 
Season Governorate 

 Mean Autumn Summer Spring Winter 
1.65 1.32 2.25 1.79 1.23 Alexandria 
1.61 1.22 2.28 1.83 1.12 Gharbia 
2.08 1.88 2.85 2.12 1.48 Giza 
2.14 1.86 3.12 2.36 1.22 Menia 
2.73 2.31 3.47 3.25 1.88 Wady Gadead 
2.04 1.72 2.79 2.27 1.39 Mean 

                           sowing date:  0.031          location : 0.040 L.S.D at  5% 
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      In our results, the effect of temperature on photosynthetic pigments content of vinca grown under different 
temperature conditions may be ascribed to the impact of temperature on photosynthesis process and its rate 
(Samuel., 2005).  Photosynthesis is a vital process, very sensitive to temperature variations. Generally, optimum 
photosynthetic rate means the removal of greater amounts of carbon dioxide from the local atmosphere, 
producing greater amounts of glucose. Maximum photosynthetic rate vary between plant species. In order to 
achieve optimum growth of plants, plants must be kept in greenhouses of regulated temperature. Generally, 
there are three temperature regimes (Low, optimum and maximum) through which the rate of photosynthesis 
changes. At low temperature (0 and 10°C),  enzymes that carry out photosynthesis do not work efficiently, and 
this decreases the photosynthetic rate. At low temperatures, the photosynthetic enzymes move around too slowly 
to meet the substrate and for a reaction to occur. As the temperature increases though, so does the rate of 
reaction. This is because heat energy causes more collisions between the enzyme and the substrate, the 
photosynthetic enzymes are working at their optimum level, so the rate of photosynthesis is high and maximum 
growth was achieved. At  higher temperatures (over 40°C), the photosynthetic enzymes lose their shape and 
functionality, and destroyed. The active site of the enzyme becomes distorted and so the substrate no longer fits 
and hence the reaction does not occur, the enzymes become denatured, and photosynthetic rate declines rapidly 
(Samuel., 2005).  
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