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ABSTRACT 

To determine the effect of planting dates and different growing media on photosynthetic pigments 
and some minerals concentrations of pistachio (Pistachia vera L.) cv. “Ashoury”, the present study was 
conducted during two growth seasons (2016-2017)  in a private nursery at Gharbiya governorate, Egypt. 
The treatments were prepared with combination between three different planting dates i.e. 1th February, 
20th February and 10th March and seven growing media(GM): sandy soil 100 % (GM1); sandy soil: peat 
moss: vermiculite (2:1:1) (GM2) by volume; sandy soil: peat moss: vermiculite (1:2:1) (GM3); loamy 
soil: sandy soil: vermiculite (2: 1: 1) (GM4); loamy soil: sandy soil: vermiculite (1: 2: 1) (GM5); loamy 
soil: peat moss: vermiculite (2: 1: 1) (GM6) and loamy soil: peat moss: vermiculite (1: 2: 1) (GM7). 
The results showed that photosynthetic pigments and leaves mineral contents were affected by the 
different planting dates and agricultural media. Pistachio seeds were planted in 10th March recorded the 
highest photosynthetic pigments; chlorophyll a, carotenoids, nitrogen and potassium contents whereas 
sowing in 20th February gave the highest chlorophyll b, phosphorus, manganese, zinc and iron 
concentrations in seedlings leaves. The medium contained loamy soil: peat moss: vermiculite (2: 1: 1) 
gave the best results of photosynthetic pigments; chlorophyll a, b, carotenoids, nitrogen, potassium, 
phosphorus, manganese, zinc and iron concentrations in the leaves of seedlings. 

Finally, in order to improve the photosynthetic pigments and nutrient status of pistachio leaves 
seedlings in nursery. It may be we recommend sowing seeds in 10th March on medium contained loamy 
soil: peat moss: vermiculite (2: 1: 1). 
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Introduction 

Pistachio (Pistacia vera L.) is a deciduous fruit tree and  one of the most important nuts tree 
(almond, walnuts, pistachio, etc.) due to their high content unsaturated fatty acids and low in saturated 
ones, a rich source of proteins, dietary fibers, vitamins, minerals and antioxidants (Tsantili et al., 2010). 

Planting date and practices of sowing caused production of healthier plants with vigour growth 
having more number of leaves which ultimately helps in the maximum production of photosynthesis; a 
necessary component for obtaining higher yield (Rahman et al., 2015).  

 Growing media are an integral part of most horticultural production systems. Also it plays an 
important role in seed germination not only it does act as a support, but also a source of key nutrients 
for plant growth. The composition of the medium influences the quality of the seedlings under nursery 
(Wilson et al., 2001). The quality of seedlings obtained from a nursery influences re-establishment in 
the field and the eventual productivity of an orchard (Meena et al., 2017). Therefore, the present 
investigation aimed to know the best planting date and growing media to sowing Ashoury pistachio 
seeds in nursery for improving the photosynthetic pigments and nutrient status of seedlings. 

 
Materials and Method  

Mature seeds of Pistacia vera L. cv. ‘Ashoury’ were obtained from pistachio orchard in Saint 
Catherine, South Sinai, Egypt. The experiments were conducted in a private nursery at Gharbiya 
governorate during two growth seasons (2016-2017) and data was represented as average of two 
seasons. Seven growing media (GM): sandy soil 100 % (GM1); sandy soil: peat moss: vermiculite 
(2:1:1) (GM2) by volume; sandy soil: peat moss: vermiculite (1:2:1) (GM3); loamy soil: sandy soil: 
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vermiculite (2: 1: 1) (GM4); loamy soil: sandy soil: vermiculite (1: 2: 1) (GM5); loamy soil: peat moss: 
vermiculite (2: 1: 1) (GM6) and loamy soil: peat moss: vermiculite (1: 2: 1) (GM7). Physical and 
chemical properties of these growing media are shown (Table 1). Ashoury pistachio seeds were planted 
on three different dates viz, 1th February, 20th February and 10th March at 20 days interval in polythene 
bags (60 x 25 cm) after soaking in water for 36 hours (Abou Rayya et al., 2018). Each growth medium 
was represented by 10 polythene bags per replicate and replicated three times. One seed was sown per 
bag after disinfected by a fungicide and irrigation with water every other day. In addition to this, all 
other cultural practices were completed according to the requirements of nursery. The experiment was 
ended on September, photosynthetic pigments; chlorophyll a, b and carotenoids contents were 
determined according to Lichtenthaler (1987). At the end of the experiment, the extract was prepared 
from 3 fully extended fresh leaves (1 g) by a mortar with 10 ml of 80% aqueous acetone. After filtering, 
absorbance of extracts was measured at 663, 645, and 470 nm using a spectrophotometer (U-2000, 
Hitachi Instruments, Tokyo, Japan). Leaves were picked from each treatment and dried at 70°C till a 
constant weight for the determination of the leaves mineral content (percentage as dry weight) N, P, K, 
Fe, Mn and Zn according to (AOAC,1985). Data were statistically analyzed using completely 
randomized design with two factors with replicated three times (10 seeds per replicate). Analysis of 
variance and Duncan's multiple range tests were used (Roger Mead and Hasted, 2003). 

Table 1: Physical and chemical properties of the growing media. 
GM7  GM6  GM5  GM4  GM3  GM2 GM1  Growing media 

150.82 130.2  300.63  130.7 830.7 890.63  893.1 1-Sand g.kg  

590.55  520.55  370.55  500.55  90.4  77.38 60.5 Silt g.kg-1 

258.33 310.6 320.82  308.82  38.8  31.99 46.4 1-Clay g.kg  

loamy Sandy loam  Sandy  Soil texture  

8.01  8.00 8.01  8.02  7.33 7.82  7.17 Soil pH 

3.27  1.29  2.30  3.28 1.19  1.19 0.50  1-EC : ds.m 

4.16 4.71  5.92 6.55 2.33 2.27  1.54 Organic matter %  

1.92  1.65  0.62  3.25 0.35 0.63  0.02 Nitrogen % 

0.05 0.04  0.04  0.06  0.02  0.01  0.01 Phosphorus % 

0.85  1.04  0.89  1.06  0.68 0.70  0.04 Potassium % 

Results and Discussion 
 
Effect of planting dates and different growing media on photosynthetic pigments 

Results in (Table 2) revealed that the photosynthetic pigments; chlorophyll a, chlorophyll b and 
carotenoids content of leaves pistachio “Ashoury” seedlings were significantly influenced by planting 
dates and different growing media. 

 There were no significant differences among the planting dates on chlorophyll a (Table 2). The 
maximum concentration of chlorophyll a (1.329 & 1.494 mg/g fresh weight) was recorded under sowing 
on 10th March and planting in GM6 (loamy soil: peat moss: vermiculite (2: 1: 1) respectively whereas, 
the minimum concentration of chlorophyll a (1.315 & 1.139 mg/g fresh weight) was recorded under 
sowing on 20th February and planting in GM1 contained sandy soil 100 %, respectively. 

The maximum concentration of chlorophyll b was recorded under sowing on 20th February and 
planting in GM6 (loamy soil: peat moss: vermiculite (2: 1: 1) (0.625 & 0.703 mg/g fresh weight), 
respectively. Whereas, the minimum concentration of chlorophyll b was recorded under sowing on 1th 
February in GM1 contained sandy soil 100 % (0.528 & 0.453 mg/g fresh weight), respectively (Table 
2). 

Regarding concentration of carotenoids there were no significant differences among sowing on 
20th February and 10th March. The maximum carotenoids were recorded under sowing on 10th March 
and planting in GM6 (loamy soil: peat moss: vermiculite (2: 1: 1) (0.764 & 0.843 mg/g fresh weight), 
respectively whereas, the minimum concentration of carotenoids were recorded under sowing on 1th 
February in GM1 contained sandy soil 100 % (0.720 & 0.633 mg/g fresh weight), respectively (Table 
2). 

The enhancement in photosynthesis pigments might be due to the beneficial of interactions 
between sowing date and growing media contained loamy soil: peat moss: vermiculite (2: 1: 1) on 
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improving soil texture, porosity, water holding capacity, soil temperature and nutrient status in medium 
which caused increased root growth, seedlings absorbed more nutrients and thus produced seedlings 
with more growth of leaves and increased the photosynthesis pigments. These results are in agreement 
with findings that growth as increase in size or volume accompanied by biosynthesis of new 
protoplasmic constituents and is made possible by nutrient availability of the growth medium 
(Okunomo et al., 2009). Other potential effects include delayed senescence of leaves and increase total 
chlorophyll in leaves and prolonged photosynthetic activity due to the high water retention capacity of 
the medium(Al-Imama and Al-Jubury, 2011 and Meena et al., 2017). 

 
Table 2: Effect of planting dates and different growing media and the interactions between them on 

photosynthetic pigments of pistachio seedlings. 

Treatments 

Dates 

Chlorophyll a ( mg/g fresh weight) 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 1.147hi 1.160g-i 1.110i 1.139E 

GM2 1.407bc 1.283d-f 1.400bc 1.363B 

GM3 1.340cd 1.193f-i 1.253d-g 1.262CD 

GM4 1.463ab 1.520a 1.453ab 1.479A 

GM5 1.237e-h 1.283d-f 1.330c-d 1.283C 

GM6 1.483ab 1.477ab 1.523a 1.494A 

GM7 1.160g-i 1.290d-f 1.233e-h 1.228D 

Mean 1.320A 1.315A 1.329A   

 Chlorophyll b ( mg/g fresh weight) 

GM1 0.1433h 0.470gh  0.457gh 0.453D 

GM2 0.537d-g 0.630bc  0.603c-e 0.590B 

GM3 0.500gh 0.520fg  0.593c-f 0.538C 

GM4 0.670a-c 0.713a  0.720a 0.701A 

GM5 0.467gh 0.697ab  0.527e-g 0.563BC 

GM6 0.631bc 0.735a  0.743a 0.703A 

GM7 0.460gh 0.613cd  0.520fg 0.531C 

Mean 0.528C 0.625A  0.595B   

 Carotenoids ( mg/g fresh weight) 

GM1 0.603k 0.670h-j 0.627jk 0.633E 

GM2 0.770c-f 0.817a-c 0.777c-e 0.788B 

GM3 0.717f-h 0.707g-i 0.727e-h 0.717C 

GM4 0.790cd 0.857a 0.850ab  0.832A 

GM5 0.687hi 0.747d-g 0.787cd 0.740C 

GM6 0.797b-d 0.863a 0.870a  0.843A 

GM7 0.677h-j 0.653i-k 0.710g-i 0.680D 

Mean 0.720B 0.759A 0.764A   

The same letter with row indicates that there is no significant difference (p<0.05). 

Effect of planting dates and different growing media on leaves mineral content 
It is amply from (Table 3) that the planting dates and use different growing media had 

significant effect on nitrogen leaf content of pistachio seedlings. The maximum nitrogen content (2.38 
& 2.50 %) was observed under sowing in 10th March and planting in GM6 (loamy soil: peat moss: 
vermiculite (2: 1: 1), respectively. Whereas, the minimum nitrogen content (2.08 & 1.96 %) was 
observed under sowing in1th February and planting in GM1 contained sandy soil 100 %, respectively. 

It is apparent from (Table 4) that phosphorus leaf content was significantly enhanced by the 
planting dates and different growing media. The maximum phosphorus content (0.389 & 0.433 %) was 
observed under sowing in 20th February and planting in GM6 (loamy soil: peat moss: vermiculite (2: 1: 
1), respectively. Whereas, the minimum phosphorus content (0.357 & 0.300 %) was observed under 
sowing in1th February and planting in GM1 contained sandy soil 100 %, respectively. 
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Table 3: Effect of planting dates and different growing media and the interactions between them on 
nitrogen leaf content of pistachio seedlings. 

Treatments 

Dates 

Leaf N content % 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 1.85q 2.05m 1.97o 1.96G 

GM2 2.11k 2.31g 2.37f 2.26D 

GM3 1.92p 2.14j 2.30g 2.12E 

GM4 2.25h 2.46e 2.70a 2.47B 

GM5 2.09l 2.17i 2.56c 2.27C 

GM6 2.31g 2.51d 2.67b 2.50A 

GM7 2.03n 1.98o 2.11k 2.04F 

Mean 2.08C 2.23B 2.38A   

The same letter with row indicates that there is no significant difference (p<0.05). 

Table 4: Effect of planting dates and different growing media and the interactions between them on 
phosphorus leaf content of pistachio seedlings. 

Treatments 

Dates 

Leaf P content % 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 0.280k 0.320hi 0.300j 0.300F 

GM2 0.370f 0.430b 0.370f 0.390B 

GM3 0.320hi 0.380ef 0.350g 0.350D 

GM4 0.410c 0.470a 0.410c 0.430A 

GM5 0.390de 0.350g 0.390de 0.377C 

GM6 0.400cd  0.460a  0.440b  0.433A  

GM7 0.330h 0.310ij 0.350g 0.330E 

Mean 0.357C 0.389A 0.373B   

The same letter with row indicates that there is no significant difference (p<0.05). 

It is evident from (Table 5) that sowing seeds on10th March in GM6 contained loamy soil: peat 
moss: vermiculite (2: 1: 1) was recorded the highest potassium leaf content (1.78 & 1.87 %), 
respectively. While, the early sowing seeds on 1th February in sandy soil 100% was recorded the lowest 
potassium leaf content (1.63 & 1.52 %), respectively. 

 
Table 5: Effect of planting dates and different growing media and the interactions between them on 

potassium leaf content of pistachio seedlings. 
Treatments 

Dates 

Leaf K content % 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 1.42l 1.50kl 1.63h-j 1.52E 

GM2 1.64g-j 1.71d-h 1.76c-e 1.70CD 

GM3 1.60ij 1.69e-i 1.73c-g 1.67D 

GM4 1.72d-h 1.82bc 1.90ab 1.81B 

GM5 1.66f-j 1.78c-e 1.76c-e 1.73C 

GM6 1.80cd 1.91a 1.91a 1.87A 

GM7 1.58jk 1.65f-j 1.74c-f 1.66D 

Mean 1.63C 1.72B 1.78A   

The same letter with row indicates that there is no significant difference (p<0.05). 

Results in (Table 6) indicated that manganese leaf content of Ashoury pistachio seedlings 
influenced significantly as a result of the planting dates and different growing media. The maximum 
manganese content (40.35 & 47.84 ppm) was recorded with sowing on 20th February in GM6 contained 
loamy soil: peat moss: vermiculite (2: 1: 1), respectively. However, the minimum manganese content 
(33.71 & 24.40 ppm) was noted when seeds were sown on 1th February in sandy soil 100%, respectively. 
 



Middle East J. Agric. Res., 8(2): 755-761, 2019 
ISSN: 2077-4605 

759 

Table 6: Effect of planting dates and different growing media and the interactions between them on 

manganese leaf content of pistachio seedlings. 

Treatments 

Dates 

Leaf Mn content ppm 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 23.86l 27.72j 21.61m 24.40G 

GM2 37.37f 39.16e 32.62h 36.38D 

GM3 29.42i 35.02g 35.47g 33.30E 

GM4 42.55d 50.46b 46.35c 46.45B 

GM5 37.76f 42.24d 38.11f 39.37C 

GM6 39.13e 54.38a 50.32b 47.84A 

GM7 25.89k 33.46h 26.59k 28.65F 

Mean 33.71C 40.35A 35.87B   

The same letter with row indicates that there is no significant difference (p<0.05). 

There were significant differences among the planting dates and different growing media in zinc 
leaf content of Ashoury pistachio seedlings (Table 7). The maximum  zinc content (27.52 & 32.34 ppm) 
was recorded with sowing on  20th February in GM6 contained loamy soil: peat moss: vermiculite (2: 
1: 1), respectively and the minimum zinc content (22.68 & 18.52 ppm) was recorded with sowing on 
1th February in sandy soil 100%, respectively. 

 
Table 7: Effect of planting dates and different growing media and the interactions between them on 

zinc leaf content of pistachio seedlings. 

Treatments 

Dates 

Leaf Zn content ppm 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 15.73n 21.88j 17.96m 18.52G 

GM2 23.52i 28.36e 26.17g 26.02C 

GM3 19.46kl 25.22h 27.50f 24.06E 

GM4 27.28f 34.06b 32.68v 31.34B 

GM5 22.33j 27.37f 24.73h 24.81D 

GM6 30.95d 35.60a 30.46d 32.34A 

GM7 19.46kl 20.14k 18.82l 19.47F 

Mean 22.68C 27.52A 25.47B   

The same letter with row indicates that there is no significant difference (p<0.05). 

It is apparent from (Table 8) that iron leaf content was significantly enhanced by the planting 
dates and different growing media. The maximum iron content (175.3 & 197.8 ppm) was observed 
under sowing in 20th February and planting in GM6 (loamy soil: peat moss: vermiculite (2: 1: 1), 
respectively. Whereas, the minimum iron content (159.5 & 150.1 ppm) was observed under sowing 
in1th February and planting in GM1 contained sandy soil 100 %, respectively. 

 
Table 8: Effect of planting dates and different growing media and the interactions between them on 

iron leaf content of pistachio seedlings. 

Treatments 

Dates 

Leaf Fe content ppm 

Feb.th 1 20th Feb. Mar.  th10 Mean 

GM1 144.9m 156.8j 148.6l 150.1E 

GM2 168.5i 167.3i 177.8g 170.9C 

GM3 152.1k 165.9i 178.9fg 165.6D 

GM4 133.5n 192.3c 189.4d 171.7C 

GM5 172.8h 183.7e 180.3f 178.9B 

GM6 196.2b 205.1a 192.1c 197.8A 

GM7 149.3l 155.8j 147.2l 150.8E 

Mean 159.5C 175.3A 173.5B   

The same letter with row indicates that there is no significant difference (p<0.05). 
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This can be discussed, that combined application between loamy soil: peat moss: vermiculite 
provides adequate nutrients for pistachio seeds and enhancements both the physical and biological 
properties of growing media to water uptake capacity with its content from nutrients which reflected on 
increase metabolic processes efficiency and improving the leaves mineral content of pistachio 
seedlings. This may be also due to when mix the loamy soil, peat moss and vermiculite (2: 1: 1) the 
organic matter was increased in growing media (Table 1), facilitation of nutrients especially macro 
elements by exchange of this elements on the organic matter surface. In addition to decomposition of 
organic matter and releasing organic acids which have a role in degradation compounds contained 
elements and become easily available to plant.  

These results are in harmony with those obtained by Shamet et al. (1994) who reported that the 
high nitrogen content of pistachio seedlings may be attributed to favorable media has qualified physical 
properties and good water holding capacity that supports the growth of seedlings. Better growth of the 
seedling particularly for good development of a root system, so increased uptake of nitrogen from the 
soil to achieve balance within the plant and leading to increased absorption of nutrients from the soil.  
 
Conclusion 

 Finally, under nursery conditions it could be concluded that sowing pistachio seeds in 10th 
March and using growing media contained loamy soil: peat moss: vermiculite (2: 1: 1) resulted in 
improving photosynthetic pigments and nutritional status of Ashoury pistachio seedlings. 
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