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ABSTRACT 

A field research study was conducted at the 

experimental station of the Faculty of Agriculture, 

Alexandria University during 2017/2018 and 2018/2019 

seasons to investigate the effect of three sowing dates (1, 15 

and 30 November) and three phosphorus fertilizer rates 

(zero, 36 and 72 kg P2O5/ha.) on straw and seed yields and 

their components beside seed oil content of Sakha 5 flax 

cultivar. The obtained results showed significant effects for 

both sowing dates and phosphorus fertilizer rates, with 

significant interaction between them on seed index and 

number of seeds/ capsules in the second season (2018/2019) 

and seed weight/ plant in the two seasons. The first and 

second sowing dates were not significantly different from 

each other in straw yield/ha, but they significantly 

dominated over the yield of the third sowing date in both 

seasons. Straw yield/ha ranged from 7.45 to 8.16 t/ha in the 

first season and from 7.90 to 8.38 t/ha in the second season. 

The sowing date of 15th Nov. significantly increased 

number of capsules/plant and seed yield/ha more than the 

other two sowing dates. The highest seed yields/ha were 

2.55 and 2.50 t/ha under 15th Nov. sowing date in the two 

seasons, respectively, followed by 30th Nov. date.  

Application of 36 kg P2O5/ha produced the highest means 

of straw yield and straw yield components but no 

significant differences were found between the 36 and 72 

kg P2O5 /ha for these traits. The highest means of seed 

yield and seed yield components were detected under the 

36 kg P2O5/ha rate with significant differences from the 

highest phosphorus fertilizer rate or zero phosphorus 

fertilizer. The highest oil percentages were 46.51% and 

46.68% under the 36 kg P2O5/ha rate in the two seasons, 

respectively, followed by the highest rate while the lowest 

oil percentages were 45.09 % and 45.08% under zero 

phosphorus fertilizer in the two seasons, respectively. 

Regarding the significant interaction effect, the obtained 

results indicated that 30th   Nov. with 36 kg P2O5 /ha gave 

higher values of seed index and number of seeds/ capsules 

in the second season, seed weight/ plant increased with 

both 15th or 30th Nov. under 36 kg P2O5 /ha in the first 

season, whereas in the second season the highest value was 

obtained for 15th Nov. under 36 kg P2O5 /ha. 

Key words: Phosphorus, Sowing date, Straw yield, 

Flax, Seed yield components.  

 

 

INTRODUCTION 

Flax (Linum usitatisimum L.), is an important seed 

and fiber crop and has several industrial uses and high 

impact economic value for the farmer (El-Nakhlawy, 

1995b). Linseed oil is of highly unsaturated fatty acids 

content, especially linolenic, linoleic and oleic fatty 

acids, accordingly it is a good source for Omega 6 and 

Omega 3 antioxidants (El-Nakhlawy, 1995 a, Morris, 

2007 and El-Nakhlawy and Shiboob, 2011). In addition 

it has many industrial uses, including paints, ink and 

human food, while linseed meal is used for livestock 

feed. In Egypt, flax is cultivated for both fiber and seeds 

(FAO, 2019). 

Improving flax production is a continuous process, 

especially with the recent climatic changes affecting the 

entire globe. Recent fluctuation in temperatures can 

affect the suitable sowing date of flax and many 

important agronomic traits including total and technical 

plant lengths, number of capsules, seed weight/plant and 

straw and seed yields/ha beside seed oil content. The 

effects of sowing date were due to the heat units, 

rainfall and relative humidity during plant growth 

period. Delaying sowing displaces seed filling to 

periods of high temperature, which affect their oil 

content and yield (Dybing et al., 1988, Casa et al., 1999 

and Abd El-Mohsen et al., 2013). Seed yield and seed 

yield components, time to reach harvest maturity, oil 

content, and oil composition depend mainly on the 

temperature during plant development. Other factors 

such as seed moisture at harvest may also influence the 

final seed oil content and the oil composition (Adugna 

and Labuschagne, 2003). Seed and oil production are 

known to be conditioned by the optimum planting date. 

Because of its geographical location, weather 

conditions, and soil characteristics, the optimum 

planting date in Egypt is mid-November (Agriculture 

Extension, 2010), when temperatures are more 

conducive to the growth and development of the crop 

allowing a proper flowering to maturity period. 
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Phosphorus   must  be  available  to  the  crop  in  

adequate  amounts  during  the  growing  season. Plants  

need  phosphorus  throughout  their  life  cycle,  

especially  during  early  growth  stages  for  cell  

division  and during  maturity  stage  for  seed  

formation  and  increase seed  weight. (Lafoand et al., 

2003). Phosphorus  is  mobile  in  the  plant,  so  it  is  

absorbed  during early  growth  and  is  later  redirected  

for  use  in  seed formation. The medium to high soil 

phosphorus levels to optimize flax yields were 

recommended (Mousavi, 2011). Phosphorus fertilizer 

can increase seed yield (Grant et al., 2009; Rogério et 

al., 2013 and Xie et al., 2014), dry matter accumulation 

and distribution (Fleisher et al., 2013), and phosphorus 

accumulation and translocation. Phosphorus fertilizer 

supply increased photosynthesis in the leaf of oilseed 

flax, which enhanced source capacity and the seed as 

the most active sink for photoassimilates (Xie et al., 

2014). Therefore, added phosphorus increased seed 

yield by enhancing dry matter translocation to the seed 

(Jiao et al., 2007 and Xie et al., 2014). Furthermore, 

phosphorus supply improved seed yield by increasing 

the number of capsules per plant (Hocking and 

Pinkerton, 1993) and seeds per capsule.  

The aim of this study was to evaluate the effect of 

sowing dates and phosphorus fertilizer rate on seed and 

straw yields and their components beside seed oil 

content of Sakha 5 flax cultivar. 

MATERIALS AND METHODS 

Field experiments were conducted at the 

experimental station of the Faculty of Agriculture, 

Alexandria University in Abbis region, during the two 

successive winter seasons of 2017/2018 and 2018/2019, 

to investigate the effect of three sowing dates and three 

phosphorus fertilizer rates on straw and seed yields and 

their components of the flax cultivar Sakha 5. 

Experiments were laid in split plot design with four 

replicates; the main plots included three sowing dates 

(1st, 15th and 30th November). The subplots were 

occupied with three phosphorus rates namely; control 

(zero phosphorus fertilizer), 36 and 72 kg P2O5/ha. 

Mineral phosphorus fertilizer was in the form of 

calcium super phosphate (15.5 % P2O5) added before 

sowing and during soil preparation in both seasons. The 

soil of the experiment was clay and characterized with 

8.5 pH, 2.21 dSm-1 as EC, 1.7% organic matter, 4.5% 

available nitrogen, 10.2 % available phosphorus and 

22.2 % available potassium as an average of the two 

seasons. Each sub plot unit area was 6 m2 (2x3 m). The 

preceding summer crop was sunflower in the first 

season and maize in the second season. Flax seeds were 

drilled on rows 0.15m apart at a seeding rate of 120 

kg/ha. Nitrogen fertilizer was added at 110 kg N/ha in 

the form of ammonium nitrate (33.5%) in three equal 

doses before the 1st,the 2nd and the 3rd irrigation, 

Potassium was added at 60 kg K2O/ha before sowing 

.Other recommended cultural practices for flax 

production were done as recommendations of the 

Egyptian Ministry of Agriculture and Land 

Reclamation. 

At harvest, 10 guarded random plants from each sub 

plot were harvested to determine the following traits:  

plant height (cm), technical length (cm), fruiting zone 

length (cm), stem diameter (mm), number of 

capsules/plant, number of seeds/capsule, straw 

weight/plant (g) and seed weight/plant (g). Straw 

yield/ha and seed yield/ha were determined from a 

random area of one square meter in each sub plot then 

converted into t/ha. One thousand random seeds were 

weighed as an average of two samples from each sub 

plot as seed index. Seed oil content (%) was determined 

from a random dried seed sample from each sub plot by 

Soxhlet Instrument using N-Hexane (B.P. 60°C) as an 

organic solvent according to (AOCS, 2004). 

 The obtained data were statistically analyzed 

through analysis of variance procedures to test the 

significance of the studied factors and their interaction; 

then the means of the significant factors or interactions 

were compared using least significant difference test 

(LSD≤0.05) (El-Nakhlawy, 2010) using SAS program 

version 9.1.3 (SAS, 2007). 

RESULTS AND DISCUSSION 

1. Analysis of variance:  

 The results of the analysis of variance for the 

studied flax traits as affected by the three sowing dates, 

three phosphorus fertilizer rates and their interaction 

during the two successive seasons (2017/18 and 

2018/19) are presented in tables (1 and 2) according to 

the related flax traits. Straw yield and its components, 

beside the fruiting zone length, are presented in table 

(1), while seed yield and its components, beside seed oil 

content traits are presented in Table (2). 

1.1 Straw yield and its components: 

Analysis of variance (Table 1) showed significant 

effects for sowing date on flax plant height, technical 

length, fruiting zone length, straw weight/plant and 

straw yield/ha. in both seasons. 

Concerning phosphorus fertilizer rate effects, the 

presented data in table (1) indicated that phosphorus 

fertilizer rates had significant effect on all studied traits, 

except stem diameter in the two seasons. 

No significant effects for the interaction between 

sowing date and phosphorus fertilizer rate were detected 

for all presented traits in table (1) in the two growing 

seasons. 

https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib32
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib28
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib40
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib37
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib37
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Table 1. Analysis of variance for Plant height, Technical length, Fruiting zone length, Stem diameter, Straw weight/plant and Straw yield/ha as 

affected by sowing dates, phosphorus fertilizer rates and their interactions during 2017/2018 and 2018/2019 seasons. 

Straw yield/ha Straw weight/plant Stem diameter Fruiting zone length Technical length Plant height d.f Source of variation 

2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18  

0.06 0.02 0.03 0.01 0.04 0.03 1.27 1.68 3.39 2.03 34.61 20.15 3 Replicates 

0.42* 0.38* 0.25** 0.41** 0.06 ns 0.08 ns 41.46* 38.94* 53.33* 46.16* 454.99* 725.01** 2 Sowing dates (A) 

0.06 0.04 0.01 0.03 0.04 0.05 5.52 4.12 7.03 5.98 60.39 56.45 6 Error (a) 

0.05* 0.04* 0.06* 0. 07* 0.09 ns 0.04 ns 19.07* 20.62* 46.26* 21.64* 22.74* 350.99* 2 Phosphorus rates (B) 

0.01 ns 0.02  ns 0.019 ns 0.032 ns 0.05 ns 0.03 ns 5.81  ns 5.06 ns 6.5 ns 2.45 ns 9.93ns 68.78 ns 4 AxB 

0.01 0.01 0.013 0.013 0.03 0.02 4.54 3.61 5.91 4.13 45.21 43.12 18 Error (b) 

*, **: significant at 0.05 and 0.01 levels of probability, respectively. 

 

Table 2.  Analysis of variance for Seed index, No. of seeds/ capsule, No. of capsules/plant, Seed weight/plant, Seed yield/ ha and Seed oil content as 

affected by sowing dates, phosphorus fertilizer rates and their interactions during 2017/2018 and 2018/2019 seasons. 

Seed oil content Seed yield/ ha Seed weight/plant No. of 

capsules/plant 

No. of seeds/ capsule Seed index d.f Source of variation 

18/19 17/18 18/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18   

3.89 0.22 0.01ns 0.02 ns 0.005 0.032 0.37 0.18 0.056 0.05 0.12 0.015 3 Replicates 

1.15ns 4.01ns 0.77** 0.87** 0.13** 0.084** 2.03** 2.66* 0.703** 0.29* 3.99* 5.6** 2 Sowing dates (A) 

0.74 1.01 0.12 0.11 0.004 0.005 0.26 0.28 0.056 0.05 0.40 0.28 6 Error (a) 

7.70** 6.38** 0.39* 0.26* 0.258* 0.633** 2.76** 1.70** 0.514** 0.53** 2.52** 0.86** 2 Phosphorus rates (B) 

0.95ns 1.23 ns 0.03 ns 0.05 ns 0.051 ** 0.015** 0.32ns 0.29 ns 0.258 ** 0.05 ns 1.02 ** 0.151ns 4 AxB 

0.85 0.83 0.08 0.09 0.001 0.002 0.18 0.14 0.03 0.05 0.14 0.105 18 Error (b) 

*, **: significant at 0.05 and 0.01 levels of probability, respectively. 
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1.2 Seed Yield and its components: 

Sowing date significantly affected seed yield/ha and 

all seed yield components, i.e., seed index, number of 

seeds/capsule, number  of capsules/plant, and seed 

weight/plant as shown in Table (2). 

Significant effects were found for phosphorus 

fertilizer rate on seed yield and all seed yield 

components. No significant effects were found for the 

interaction between sowing date and phosphorus 

fertilizer rate on seed yield/ha and seed yield 

components, except seed index and number of 

seeds/capsule in the second season and seed weight/ 

plant in both seasons (Table 2). As for seed oil content 

under the studied factors and their interaction, analysis 

of variance showed insignificant effects for sowing date 

and the interaction on that character, while significant 

effects for phosphorus fertilizer rate on seed oil content 

were observed during both seasons (Table 2). 

2. Comparisons between means: 

2.1 Effect of sowing dates: 

2.1.1 Effect of sowing date on straw yield and its 

components: 

The statistical comparisons between the studied 

means of straw yield and its components during both 

seasons (Table 3) showed that sowing flax on 1st 

November produced the tallest plants and tallest 

technical stem length in both seasons, without 

significant differences from the 15th November sowing 

date but significantly different from the Nov. 30th 

sowing date. Under the first sowing date, plant heights 

were 102.53 cm and 99.87 cm in the first and second 

seasons, respectively. Plant heights under the third 

sowing date were 93.89 and 91.29 cm, in both seasons, 

respectively.  Technical length means ranged from 

53.93 to 68.36 cm in the first season and from 60.07 to 

65.93 cm in the second season. No significant 

differences were found between the means of stem 

diameters under the three studied sowing dates in both 

seasons. Stem diameter ranged from 2.14 to 2.16 mm in 

the first season and from 2.11 to 2.13 mm in the second 

season. The 1st and 2nd sowing dates were not 

significantly different in straw weight/plant but they 

significantly dominated over the third sowing date in 

both seasons. Straw weight means ranged from 1.38 to 

1.61 g in the first season and from 1.48 to 1.67 g in the 

second season under the 30th Nov. and 1st Nov. sowing 

dates, respectively. The response of straw yield 

components to the studied sowing dates was reflected in 

the straw yield/ha response. The first and second sowing 

dates were not significantly different from each other in 

straw yield/ha but they significantly dominated over the 

yield of the third sowing date in both seasons. Straw 

yield/ha ranged from 7.45 to 8.16 t/ha in the first season 

and from 7.90 to 8.38 t/ha in the second season (Table 

3). 

2.1.2 Effect of sowing dates on seed yield and its 

components: 

The tallest fruiting zone length was found under the 

15th Nov. sowing date without significant differences 

from the 30th Nov. but they were significantly differed 

than the 1st Nov. Fruiting zone length ranged from 28.41 

to 34.42 cm in the first season and from 28.90 to 33.54 

cm in the second season (Table 3). The presented data 

in Table (4) indicated that the 15th Nov. sowing date 

dominated over the other two sowing dates in all seed 

yield components and seed yield/ha and the lowest 

values of seed yield/ha and its components were 

produced from the 1st Nov. sowing date. As for seed 

index and number of seeds/plant traits, the statistical 

comparison showed no significant differences between 

the 15th and 30th Nov. sowing dates but they were 

significantly higher than the 1st Nov. sowing date in 

both seasons. Seed index ranged from 8.57 to 9.73 g in 

the first season and from 9.83 to 10.87 g in the second 

season. Number of seeds/capsule ranged from 9.29 to 

9.59 in the first season and from 9.39 to 9.83 in the 

second season. Sowing date of 15th Nov. significantly 

increased number of capsules/plant, seed weight/plant 

and seed yield/ha compared to the other two sowing 

dates, followed by the third date of sowing in the two 

seasons. Number of capsules/plant ranged from 18.44 to 

20.83 in the first season and from 17.94 to 19.67 in the 

second season. Seed weight /plant ranged from 0.69 to 

0.89 g and from 0.62 to 0.87 g in the first and second 

seasons, respectively. The highest seed yields/ha were 

2.55 and 2.50 t/ha in 15th Nov. sowing date in the two 

seasons, respectively, followed by 30th  Nov. sowing 

date with seed yields of 2.23 and 2.20 t/ha in the two 

seasons, respectively, while the lowest seed yield 

resulted from the 1st Nov. sowing date with values of 

1.95 and 1.81 t/ha in the first and second seasons, 

respectively. 

Seed oil content did not significantly differ under the 

three studied sowing dates in both seasons. Oil content 

ranged from 45.13 to 46.29 % in the first season and 

from 45.31 to 46.31% in the second season (Table 4). 

The obtained results showed the superiority of the 

15th Nov. sowing date in seed and straw yields beside 

their yield components and oil content. These results 

can be discussed as due to the positive effects of the 

mid-November sowing date on the flax plant growth 

through increasing photosynthesis and enhancing 

vegetative growth.  

 

 



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL. 41, No.3. JULY - SEPTEMBER 2020                                  345 

 

 

Table 3. Means for plant height, technical length, fruiting zone length, stem diameter, straw weight/plant and straw yield/ha during 2017/2018 and 

2018/2019 seasons under the effect of sowing dates. 

Sowing date Plant height 

 (cm) 

Technical length 

 (cm) 

Fruiting zone length 

(cm) 

Stem diameter 

( mm) 

Straw weight/plant  

(g) 

Straw yield/ ha. 

(t) 

2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 

1st Nov. 

15th Nov. 

30th Nov. 

102.53 a* 

98.71 ab 

93.89 b 

99.87a 

94.89 ab 

91.29 b 

68.36 a 

66.30 a 

53.93 b 

65.93 a 

63.51 a 

60.07 b 

28.41 b 

34.42 a 

33.43 a 

28.90 b 

33.54 a 

31.34 a 

2.14 a 

2.16 a 

2.15 a 

2.13 a 

2.12  a 

2.11  a 

1.61 a 

1.59 a 

1.38 b 

1.67 a 

1.61 a 

1.48 b 

8.16 a 

8.00 a 

7.45 b 

8.38 a 

8.19 a 

7.90 b 

L.S.D.(0.05) 7.50 7.76 2.44 2.65 2.03 2.35 ns ns 0.18 0.10 0.20 0.24 

n.s: not significant at P ≤ 0.05. 

*: Means followed by the same letter(s) within the same column are insignificantly different at 0.05 level of probability. 

 

Table 4. Means for Seed index, No. of seeds/ capsule, No. of capsules/plant, Seed weight/plant, Seed yield/ ha and Seed oil content during 2017/2018 

and 2018/2019 seasons under the effect of sowing dates. 

Sowing date Seed index 

(g) 

No. of seeds/ capsule No. of capsules/plant Seed weight/plant  

(g) 

Seed yield/ha. 

(t/ha) 

Seed oil  

(%) 

2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 

1st Nov. 

15th Nov. 

30th Nov. 

8.57 b* 

9.73 a 

9.61 a 

9.83 b 

10.87 a 

10.79 a 

9.29 b 

9.59 a 

9.50 ab 

9.39 b 

9.83 a 

9.79 a 

18.44 c 

20.83 a 

19.65 b 

17.94 c 

19.67 a 

18.64 b 

0.69 c 

0.89  a 

0.81 b 

0.62 c 

0.87 a 

0.76 b 

1.95 c 

2.55 a 

2.23 b 

1.81 c 

2.50 a  

2.20 b 

45.13 a  

46.29 a 

45.70 a 

45.31a  

46.31a 

45.94 a 

L.S.D.(0.05) 0.53 0.63 0.22 0.24 0.52 0.51 0.07 0.06 0.27 0.28 ns ns 

*: Means followed by the same letter(s) within the same column are insignificantly different at 0.05 level of probability. 
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The optimum planting date in Egypt is the mid-

November, when temperatures are more adequate to the 

growth and development of the crop allowing for a 

proper flowering to maturity period. Delaying planting 

date will shift seed filling stage to periods of high 

temperature, which will reduce their oil content and 

yield. These results are in agreement with those 

obtained by Garsid, (2004), Lafond et al., (2008), El- 

Refaey et al., (2010), Ottai et al., (2011), Mirshekari et 

al., (2012). Abd El Mohsen et al., (2013) and Askar et 

al., (2013). 

2.2 Effect of phosphorus fertilizer rates: 

2.1.1 Effect of phosphorus fertilizer rates on straw 

yield and its components: 

As shown in Table (5), a significant increase in all 

straw yield components, beside straw yield/ha, was 

recorded as phosphorus fertilizer rate increased. The 

highest means were found under the application of 36 

kg P2O5/ha with no significant differences found 

between the 36 and 72 kg P2O5 /ha for all traits. The 

means of the straw yield components under the rate of 

36 kgP2O5/ha in the first season were 103.0cm, 68.17 

cm, 2.29 mm and 1.69 g, however the means in the 

second season were 98.67 cm, 65.66 cm, 2.20 mm and 

1.74g for plant height, technical length, stem diameter 

and straw weight/plant, respectively. Straw yield/ha 

means in the 1st and 2nd seasons, respectively were 8.11 

and 8.32 t/ha under 36kg P2O5/ha, followed by 8.09 and 

8.27 t/ha under the 72 kg P2O5/ha, while the lowest 

yield means were recorded without phosphorus 

fertilizer. 

2.1.2 Effect of phosphorus fertilizer rates on seed 

yield and its components: 

The highest means of seed yield and seed yield 

components were detected under the 36 kg P2O5 rate 

with significant differences from the highest phosphorus 

fertilizer rate (72 kg P2O5/ha) or zero phosphorus 

fertilizer. The highest phosphorus fertilizer rate ranked 

the second and significantly dominated over the zero 

phosphorus fertilizer. The highest seed yields/ha were 

2.514 and 2.362 t/ha (with 37.5 and 31.0 % increase 

compared to zero phosphorus fertilizer) under the 36 kg 

P2O5/ha in the first and second seasons, respectively, 

followed by 2.111 and 2.12 t/ha under the highest 

phosphorus fertilizer rate in both seasons, respectively, 

while the lowest seed yields /ha in the two seasons were 

produced without phosphorus application (Table 6). 

Flax plants fertilized with 36 kg P2O5/ha, showed an 

increase, compared to no phosphorus fertilization, in the 

two seasons respectively, of 25.4and 28.4% for fruiting 

zone length, 5.6 and 9.17 % for seed index, 5.1 and 

4.4% for number of seeds/capsule, 12.16 and 22.8% for 

number of capsules/plant, and 74.6 and 47.54% for seed 

weight/plant (Table 6). Also, the behavior of seed oil 

content to rate of applied phosphorus was similar to the 

other seed yield components. The highest oil contents 

were 46.51 and 46.68% under the 36 kg P2O5 rate in the 

two seasons, respectively, followed by the highest rate, 

while the lowest oil percentages were 45.09 and 45.08% 

resulted under zero phosphorus fertilizer. 

These results may be due to the role of phosphorus 

in plant growth during the vegetative and reproductive 

stages. Phosphorus plays a vital role in several 

biological processes in plants including energy 

production and storage, which controls growth of 

vegetative organs (You et al., 2007), flowering and seed 

setting (Mengel and Frnest, 2010 and Choudhary et al., 

2016). Translocation of photosynthates from leaves 

(source) to seeds (sink) is dependent on energy supplied 

by phosphorus compound (ATP and ADP), thus 

affecting seed setting and seed weight (Leilah  et al., 

2003). Adequate phosphorus fertilization rates, medium 

to high, were reported to increase seed yield and its 

components (Lafoand et al., 2003, Jiao et al., 2007, 

Mousavi, 2011and Xie et al., 2014). The three main 

yield components of seed yield, i.e., number of 

capsules/plant, number of seeds/capsule and seed 

weight increased with application of phosphorus with 

adequate rates (Hocking and Pinkerton, 1993 and Grant 

et al., 2009). The increase in those characters will lead 

to the increase in seed yield (Fleisher et al., 

2013, Rogério et al., 2013 and Xie et al., 2016). 

Moreover straw, and hence fiber, production of flax 

were found to be affected by phosphorus availability to 

plants, and increased with medium to high phosphorus 

applications ( Leilah  et al., 2003).  

2.3. Effect of the interaction between sowing dates 

and phosphorus fertilizer rates: 

Results in Table (7) indicated that the third sowing 

date (30th Nov.) with 36 kg P2O5/ha superiority in traits 

(seed index and number of seeds/ capsule) by 22.3 and 

9.42%, respectively, increase compared to first sowing 

date (1st Nov.) without phosphorus fertilization (zero  kg 

P2O5/ha), while seed weight/plant ,in first season, both 

of 15th and 30th Nov. with 36 kg P2O5/ha gave the higher 

seed weight/plant (1.19 and 1.16 g, respectively, 

whereas in the second season, 15th Nov. sowing date 

with 36 kg P2O5/ha  gave a higher seed weight/plant 

1.12 g followed by 30th Nov. (0.94 g) with significant 

differences. The lowest values of seed weight / plant 

were 0.55 and 0.53g in two seasons with 1st Nov. 

without phosphorus fertilization.  The interaction effects 

were obvious in the response of both seed index and 

number of seeds/capsule to phosphorus fertilizer rates at 

the different sowing dates. In the first and second 

sowing dates, there were no significant differences 

between phosphorus fertilizer rates for the two traits.  

https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib40
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib37
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib32
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib32
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib28
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib28
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib65
https://acsess.onlinelibrary.wiley.com/doi/full/10.2134/agronj2015.0537#bib60
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Table 5. Means of Plant height, Technical length, Fruiting zone length, Stem diameter, Straw weight/plant and Straw yield/ha during 2017/2018 and 

2018/2019 seasons under the effect of phosphorus fertilizer rates. 

phosphorus 

rates 

(kg P2O5/ha) 

Plant height 

 (cm) 

Technical length  

(cm) 

Fruiting zone length 

(cm) 

Stem diameter 

( mm) 

Straw weight/plant 

(g) 

Straw yield/ ha. 

(t) 

2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 

Zero 

36 

72 

93.96 b* 

103.0 a 

98.13 ab 

90.52b 

98.67 a 

95.83 ab 

63.8 b 

68.17 a 

66.62 a 

60.33 b 

65.66 a 

64.30 a 

28.40 c 

35.62 a 

32.22 b 

27.04 c 

34.72 a 

32.31 b 

1.98 b 

2.29 a 

2.19 a 

2.01 b 

2.20 a 

2.16 a 

1.32 b 

1.69 a 

1.67 a 

1.33 b 

1.74 a  

1.65 a 

7.90 b 

8.11 a 

8.09 a 

7.90 b 

8.32 a 

8.27 a 

L.S.D.(0.05) 5.63 5.77 1.74 2.08 1.63 1.82 0.12 0.14 0.10 0.10 0.07 0.08 

*: Means followed by the same letter(s) within the same column are insignificantly different at 0.05 level of probability. 

 

 

 

Table 6. Means of Seed index, No. of seeds/ capsule, No. of capsules/plant, Seed weight/plant, Seed yield/ ha and Seed oil content during 2017/2018 and 

2018/2019 seasons under the effect of phosphorus fertilizer rates. 

phosphorus 

rates 

(kg P2O5/ha) 

Seed index 

(g) 

No. of seeds/ capsule No. of capsules/plant Seed weight/plant 

(g) 

Seed yield/ha. 

(t/ha) 

Seed oil  

% 

2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 2017/18 2018/19 

Zero 

36 

72 

9.0 c* 

9.50 a 

9.21 b 

10.03 c 

10.95 a 

10.51 b 

9.23 c 

9.70 a 

9.46 b 

9.45 c 

9.87 a 

9.70 b 

18.5 c 

20.75 a 

20.01 b 

16.57 c 

20.34 a 

18.53 b  

0.59 c  

1.03 a 

0.77 b  

0.61 c 

0.90 a 

0.74 b 

1.828 c 

2.514 a  

2.111 b 

1.803 c 

2.362 a 

2.120 b 

45.09 c 

46.51 a 

45.52 b 

45.08 c 

46.68 a 

45.81 b 

L.S.D.(0.05) 0.20 0.33 0.19 0.15 0.36 0.36 0.04 0.03 0.25   0.23 0.09 0.09 

*: Means followed by the same letter(s) within the same column are insignificantly different at 0.05 level of probability. 
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Table 7. Means of Seed index, No. of seeds/ capsule, No. of capsules/plant, Seed weight/plant as affected by the interaction between sowing dates and 

phosphorus fertilizer rates. 

Treatment 
Seed index 

(g) 
No. of seeds/ capsule 

Seed weight/plant 

(g) 

sowing dates 
phosphorus rates 

(kg P2O5/ha) 
2018/19 2018/19 2017/18 2018/19 

1st Nov. 

 

Zero 

36 

72 

9.70 c* 

9.92 c 

9.88 c 

9.34 d 

9.47 cd 

9.37 d 

0.55 f 

0.74 cd 

0.78 bc 

0.53 g 

0.64 ef 

0.69 de 

15th Nov. 

Zero 

36 

72 

10.59 b 

11.06 b 

10.97 b 

9.70 bc 

9.92 b 

9.88 b 

0.65 e 

1.19 a 

0.83 b 

0.68 d 

1.12 a 

0.81 c 

30th Nov. 

Zero 

36 

72 

9.82 c 

11.87 a 

10.68 b 

9.31 d 

10.22 a 

9.85 b 

0.57 f 

1.16 a 

0.70 de 

0.62 f 

0.94 b 

0.72 d 

*: Means followed by the same letter (s) within the same column are insignificantly different at 0.05 level of probability. 
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However, in the third sowing date, both traits showed 

significant increase in their values up to 36 kg P2O5/ha, 

while further increase to 72 kg P2O5/ha led to a 

significant decrease in values of both traits. That may be 

explained by the ability of phosphorus to mitigate the 

effect of high temperature at seed setting and filling for 

late sowing, thus increasing phosphorus fertilizer rates 

above 36 kg P2O5/ha decrease values of studied traits, 

i.e., seed index, number of seeds/capsule and seed 

weight / plant, due to the imbalance nutritional effect of 

applying 72 kg P2O5/ha of phosphorus with low N 

application (110 kg N/ ha) on plant growth and 

development. Similar findings were reported by Fageria 

and Stone (2006). 

CONCLUSION 

The results could be concluded that the 15th Nov. 

sowing date combined with 36 kg P2O5/ha was 

dominated over the other two sowing dates and two 

phosphorus fertilizer rates in all seed yield /ha and its 

components.  
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 الملخص العربي 

 5تاثير موعد الزراعة ومعدالت السماد الفوسفاتى على المحصول ومكوناته لصنف الكتان سخا 
 منى محمد حميد 

جامعتتتتتت   -اجريتتتتتتا دتتتتتتمز اةدكايتتتتتتا ةم ك تتتتتت     تتتتتت  اة كا تتتتتت 
          2018/ 2017) االيتتتتتتتتتتتتتسندكي  تتتتتتتتتتتتتت   م يتتتتتتتتتتتتتمى اة تتتتتتتتتتتتت ا 

         ( بهتتتتدا هكايتتتتتا ةتتتتتيدير د دتتتتت  م ا يتتتتتد  كا تتتتتا2018/2019و
(  ود دتتتتتتتتتت  معتتتتتتتتتتدال  متتتتتتتتتت  اة  تتتتتتتتتتميد برمنتتتتتتتتتت   30و 15,1)

دس تتتتتتتتتتاك(   تتتتتتتتتتى  /5O2P جتتتتتتتتتت   72و 36 ،اةف يقاةى)صتتتتتتتتتتفر
محص ةى اةقش واةبتموك ومس ناةهمتا ةاالفتا ا ةمح ت ب اةبتموك 

اوفتحا اةن تا    . 5م  اة يا وذةك  ى صنف اةك تا  يت ا 
معن يتتتتت   ةتتتتتيدير  تتتتتع متتتتت  م  تتتتتد اة كا تتتتت  ومعتتتتتدال  اة  تتتتتميد 

و تتتتتتمةك معن يتتتتتت  ةتتتتتتتادير اة فا تتتتتتع بينهتتتتتتا ةتتتتتتت ع    اةف يتتتتتتقاةى.
اةصتتفا  اةمدكويتتا )معامتتع اةبتتمكل و تتده اةبتتموك/    تت ة   تتى 
اةم يتتتتتتتتت  اة تتتتتتتتتانى وصتتتتتتتتتف  و   اةبتتتتتتتتتموك ة ن تتتتتتتتتا   تتتتتتتتتى  تتتتتتتتت  

م  تتتتدب اة كا تتتت  االو   كما اوفتتتتحا اةن تتتتا   ا اةم يتتتتمي (.
واة انى ة  يس  بينهما  ترو  معن يت   تى صتف  محصت   اةقتش 

 تتتى حتتتي   ةف قتتتا معن يتتتا  تتت  اةم  تتتد اة اةتتت .ة هس تتتاك وةكنهمتتتا 
(  ى   ع م   ده اةك   ال  برمن    15ةف    اةم  د اة انى)

ة ن تتا  ومحصتت   اةبتتموك ة هس تتاك مقاكنتت  ةاةم  تتد   االتتتري . 
دس اك اهب  /5O2P ج   36كمةك اظهر  اةن ا   ا  اي  دام 

اةتتى اةحصتت     تتى ا  تتى محصتت   متت  اةقتتش ومس ناةتتا وةكتت  

دس تتاك. امتتا  /5O2P جتت   72  معن يتت   تت  معتتد  بتتدو   تترو 
 36ا  تتى م  يتتص محصتت   بتتموك ومس ناةتتا نتت   متت  افتتا   

دس تتتاك و ةفتترو  معن يتتت   تت  اةمعتتتدةي  االتتتتري   /5O2Pكجتت  
 ج   36وباةن    ةمح  ب اةبموك م  اة يا  قد ا طى اةمعد 

5O2P/    جت   72دس اك ا  تى ن ت    يتا ةاةبتموك    تا اةمعتد 
5O2P/ ا يتتتج ا اقتتتع ن تتت   متتت  اة يتتتا متتت   تتتدم دس تتتاك بينمتتت

ةاةن    ة صتفا   افا ا يماه   يفاةى )صفر  ج  ة هس اك(.
اة تتى ةتتادر  معن يتتا ةاة فا تتع بتتي   تتام ى اةدكايتت   قتتد وجتتد ا  

 /5O2P جتتتت   36بر( متتتت  اةمعتتتتد  منتتتت   30اةم  تتتتد اة اةتتتت  )
دس اك ا طى ا  ى اةق    ى صتف  معامتع اةبتمكل و تده اةبتموك 

 ك   ة  وذةك  ى اةم يت  اة تانى امتا صتف  و   بتموك اةن تا  ة
 قتتد يتتج ا    تتى اتت   ةهتتا متت   تتع متت  اةم  تتد اة تتانى واة اةتت  

ر( ةفرو  غير معن يت  ي متا بينهمتا وذةتك مت   مبن    30و  15)
امتا اةم يت  ،  دس تاك  تى اةم يت  االو   /5O2P ج     36اةمعد 

 15اة انى )   داة انى  قد  ا  ا  ى و   بموك ة ن ا  م  اةم
 دس اك. /5O2P ج   36( واةمعد برمن  
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