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ABSTRACT 
 
 To study the effect of sowing date, pattern of planting and nitrogen on buck  wheat seed yield, the present 
test has been done in the form of spilt plot factorial arrangement of treatment in randomized complete block 
design with 3 replication in Arak Agricultural Research center in 2010. The main plot is considered to be the 
treatment of the pattern of planting which is studied in two levels, in the first on the mound is 50cm wide with 2 
rows of planting with 20cm distance in between (p1) in the second one the mound is 60cm wide with 3 rows of 
planting with a 15cm distance in between (p2). Sowing date and nitrogen are considered as sub plots. The 
sowing dates are studied on June 20th (D1), July 5th  (D2), July 20th (D3) and August 5th (D4). The effect of 
nitrogen is studied in 4 levels in cluding N1 (0kg), N2 ( 50kg), N3 (100kg) and N4 (150kg). The obtained results 
show that the pattern of planting influenced the percentage of fat, seed yield and the number of leaves in the 
plant. The sowing date influenced the percentage of protein, fat and starch in the seed, the seed yield, the 
number of leaves in the plant, the thickness of the stem and the height of the plant the amount of nitrogen 
affected the percentage of protein and starch ,yield and the seed number of the leaves. Concerning the dual 
mutual effects, the pattern of planting and nitrogen influenced the percentage of protein, starch and seed yield. 
The sowing date and nitrogen together influenced the percentage of protein ,fat ,starch and seed yield. The 
pattern of planting and the sowing date influnced the percentage of protein ,seed yield and the number of the 
leaves.Regarding the triple mutual effects of sowing date × the pattern of planting × nitrogen,these 3 factors 
greatly influenced the amount of fat, starch and protein , seed yield and the number of the leaves. The height of 
plant and the thickness of the stem in D2 N2 P2 treatment were respectively 3.8mm and 65.66cm . The number of 
the leaves in D3N3P2 treatment were 199. D2N4P2 treatment with 15 percent of protein, D1N2P2 treatment with 
2.23 percent of fat, D4N1P1 treatment with 51.38 percent of stach were the most significanal ones. And D3N3P2 

treatmen had the greatest amount of seed yield, that’s 29.80kg  in hectare. 
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Introduction 
 
 Buckwheat (Fagopyrum esclulentum) is 
especially important as a plant used as a nutritional 
pharmacological source for humans. As often called 
fake cereal, this plant is important because of high 
starch level and high protein quality. With the 
increasing need for food in the world, besides health 
and nutritional safety, this plant can be entered into 
agricultural system of country [19,21].  
 Buckwheat is an annual wide leaf plant from 
polygonacea family. Nutritional value of the seed of 
this plant compared to true cereal is higher and it is a 
reach source of required Amino Acid lysine [30]. 

 Since this plant has very low nutrient 
expectation and can grow approximately 
successfully in poor non-fertile soil [15], developing 
its plant in our country as summer sowing (middle 
planting) is good choice for maintaining moisture 
content of soil, increasing fertility, releasing non-
absorbable, phosphor and rising economic situation 
of farmers. Changing plant pattern in fixed density 
can alter the condition of plants biomass, for light 
absorption, hence the more it gets closer to the 
square pattern, non-uniformity of light, decreases in 
the growing aspect of that and the less will be the 
competition for light and making assimilate in leaves 
and stem. That finally leads to more material 
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production and effects performance quality and 
quantity. 
 Planting time is the main factor for product 
which one under the effect of various ecological 
factors and are usually under the effect of various 
ecological factors and are usually at the top of 
managements, needed for producing from plants. 
This importance is due to hard impact on plant 
genotype for reaching self production potential. 
Therefore, the best planting date leads to maximum 
yield compared to other planting dotes. Have one of 
the most important factors in selecting planting date, 
considering summer sowing of this plant, is 
temperature.  
 More over, [14] performed experiment on 
summer sowing back wheat. 
 One of the major required elements for this plant 
is Nitrogen. Most organic materials in plants contain 
nitrogen. This element also increases seed protein. 
But the amount of nitrogen should not be higher than 
certain level, because the resistance of Back wheat to 
excess Nitrogen is very low and excess Nitrogen 
provokes growing and suppresses seed performance 
and especially of the plant. The reaction of 
Fagopyrum to Nitrogen depends on primary nitrogen 
of soil and the amount of added Nitrogen and the 
time of adding. In experiment performed in Poland 
in 1995, 03060 and 90 kg per hectare nitrogen was 
wed and the result showed that 30 kg increases seed 
performance and higher amounts decrease it [20]. 
 Ammonium was given to the plants in 3 parts at 
time of planting, 4 weeks after planting and 8 weeks 
after planting. 
 And the amount of fertilizer was different each 
time. The results showed that Nitrogen fertilizer 
output reaches its maximum through dividing in two 
parts, because grinding and the amount of fertilizer 
was different each time. The results showed that 
Nitrogen fertilizer output reaches its maximum 
through dividing in two parts, because grinding and 
putting it under the soil decreases Ammonium 
evaporation [8].  
 Researchers reported that in fertile soil only 
phosphor must be used but in poor soils using 
Nitrogen in also required. 30 to 60 kg Nitrogen per 
hectare increases plant performances.  
 A report from India showed that using 50 kg 
nitrogen, 20 kg phosphor and 40 kg potassium in 
creases performance of buckwheat [23]. 
 Other researches have shown that increasing 
Nitrogen causes increase of biomass, leaf surface, 
number of branches, and qualitative and quantitative 
[20]. Moreover, the effect of several factors on 
increasing protein including density and Nitrogen 
fertilizer [5,11]. 
 One of the researchers believe that phagopyrum 
dose not need any specific nutrient, but it's better to 
use Nitrogen, phosphor and potassium for plants 
planted alternatively, [1]. 
 

Material and Method 
 
 This experiment was performed in 2010 in 
agricultural research form in Markazi province, Iran, 
2 kilometers north city of Arak, 35/5 northern and 
49/42 from prime meridian and 1757m height from 
sea in a piece of land with loamy clay soil texture 
PH 7.6, and electric conduction of saturated soil 
water mix 1.28 dsm/m-1. Rain fall during the time 
period of the experiment was 0 mm according to 
weather station and the average annual temperature 
according to this station was 24.6oC.  
 This experiment was performed as a split plot 
factorial plan in the of randomized complete blocks 
in 3 replications treatments included P (Planting 
pattern) as the main factor in two levels, P1=50 cm 
mound width with z sowing rows in 20 cm intervals 
and P2 60 cm mound width with three sowing rows 
in 15 cm intervals and sowing date treatments (D) in 
4 levels including D1 June 20th D2 July 5th, D3 July 
20tg, D4 August 5th and Nitrogen (N) in 4 levels 
including zero kg(N1), 50 kg (N2), 100 kg(N3) and 
150 kg (N4) were subplots factors. 
 The space on sowing line was considered 
regarding constant density (700 plant/m2) 4cm for P1 
and 5 cm for P2 treatment size of each lest plot in P1 
was 1.60 × 2(m) and P2 1.66×2.40(m) and had 4 
sowing rows. The planting operation was handled 
manually in June 20th, July 5th and July 20th, and 
August 5th. Distribution of Nitrogen fertilizer was 
performed in two phases first in 4 leaf plant second 
in 8 leaf plant in the farm. In order to determine stem 
diameter and plant height, 5 plants were randomly 
selected and diameter was measured in mm by 
caliper and height was measured in centimeters and 
their average was used. And in order to determine 
number of leaves in plants 5 plants were selected and 
their leaves ere counted and its average was used. 
Measuring oil percent was done by means of Soxsele 
apparatus. Also for measuring macro element 
content (N) Kjldal laboratory method was used and 
protein percent was calculated by the following 
formula: 
Seed protein % = seed nitrogen % × 6.25 
 All statistical calculations and analysis of 
variance were performed using SAS software and 
M.S. Excel was used for drawing curves. The means 
gained in the test were compared in 5% level of 
probability using Duncan test. 
 
Results and discussion 
 
Seed yield: 
 
 The most important characteristic examined in 
every test to which almost all conclusions will be 
dedicated is seed yield per hectare, because 
components of yield will lead to this factor. Find 
yield of buckwheat depends on several 
environmental and internal factors. Having various 
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treatments in this experiment could again influence 
the yield. As indicated in table one, yield is 
influenced by date of planting, pattern of planting 
and Nitrogen that in these simple effect treatments 
date of planting and Nitrogen show a significant 
difference in 1% levels and in mutual double effect 
treatment planting pattern in date of planting in 1% 
level and planting pattern in nitrogen were 
significant in 5% level. 
 The third planting date with the mean yield of 
2442.1 kg in hectare had the most yield and the most 
yield in treatments of planting pattern in planting 
date was P2P3 treatment with 271/8 lg. in Nitrogen 
fertilizer treatment was N3 with 2300/20 kg per 
hectare, in planting pattern in Nitrogen with 2420/8 
kg in hectare in planting date and nitrogen fertilizer 
treatment it was D3N3  with 2761/7 kg, triple effect of 
treatment also had a difference in 5% level. 
 The results show that P3 among all planting 
dates could make the preferred condition in terms of 
in early growing and in time of flowering, 
pollination and seed filling (ripening) which in 
creases yield. Changing the appropriate planting 
time leads to decrease of yield and managing late 
plants is more difficult than early planting date in 
planting pattern regarding fixed density, plant 
distribution in 60 cm width mounds with 2 rows 
decreased the intra species competition and 
increased share of each plant from light, water and 
nutrient absorption from roots more effectively. 
Excess of nitrogen fertilizer is luxurious and less 
effective for yield. increase of nitrogen, as it 
provokes growing development and decreases 
generative periods, and since in summer sowing the 
temperature is reacting factor making the plant grow 
Roster using 150 kg Nitrogen causes less 
photosynthetic material allocating to seeds. 
 Growth and production of seed in plants 
depends on 3 carbon sources including current 
assimilation, transporting stored assimilates before 
flowering and it is proved that light, temperature, 
weight and size and combination of seed are 
effective. Yield of plants in high temperature 
(summer) depends on all factors especially 
determining suitable planting time in order to 
determine source of carbon and decrease seed filling 
period not the rate of filling, are highly important. In 
a test treating density (rows peaces 30,40, and 50 
cm) the seed yield was 3.21, 2.85 and 2.48 kg in 
hectare respectively on experiment in various density 
of planting and nitrogen it was found that having 
33.3  bushes in a square meters with 100 kg nitrogen 
leads to highest yield [29]. Moreover it seams that 
colder micro chemical condition within canopy in P1 
causes, Keeping more soil mast and effects yield [6]. 
Chinese researchers [17,19] reported Buckwheat 
yield 2500 kg in hectare. [3] in examining 5 types in 
Italy reported the highest yield in type la-herpe that 
equals 2379 kg. 
 

Stem thickness: 
 
 One of the reasons for decrease or increase of 
stem thickness which is a phenotype controlled by 
natural factors. In high density the intra specious 
competitions increases and plants make taller 
structures to absorb more light and since 
photosynthetic materials are limited, the increased in 
height in high density leads to decrease of stem 
thickness [15]. This experiment was not significant 
in double and triple effect of treatments and stem 
thickness it was only significant for simple effects 
(table 1). Where the most stem diameters was in D2 
as 60/81 mm. and despite in significance of triple 
effect considering the result of table 2 it can be 
found to D2 treatment with 50 kg Nitrogen and P1 
gave the highest stem diameters that confirm good 
distribution of plants in this pattern and omitting the 
competition and enough Nitrogen for appropriate 
growth and D2 also because of avoiding the 
coincidence of growing condition with undesirable 
natural factors including high temperature in June. 
 
Numbers of leaves: 
 
 Number of leaves phenotype was examined 
under the effect of all test treatment that the result of 
analysis of variant (table 1) show that simple effects 
of planting date and nitrogen treatment were 
significance in 1% level of probability. Where the 
highest number of leaves was in P2, with 144/4 for 
planting pattern and for date of planting it was D1 
with 138.38 and for Nitrogen fertilizer it was N4 
with 137.7 the double effect of planting pattern and 
planting date was significant in 1% level. Where the 
highest number of leaves was in P1D1 with 172/45 
leaves. The triple effect of treatments was significant 
in 1% where the highest number of leaves was in 
P2D1N3 with 199 leaves. Since among environmental 
factors, Temperature and day light are more 
important in formation and emerge of leaf. But 
planting pattern as a side factor could make a good 
space for the formation of more leaves and the 
planting date also affected the number of leaves 
through making appropriate condition [14,18]. The 
results of this study are in accordance with report of  
in June plant Nitrogen fertilizer increased growing 
development and according to several reports [27] 
increases the number of leaf buds. That is different 
in this field for condition of other plants with limited 
growth. Since this plant has unlimited growth. 
 
Plant height: 
 
 The results in table 1 show that among simple 
and double and triple effect only simple effect of 
planting date is significant in 1% and the highest 
plant was in first planting date with 60/81 cm despite 
insignificance of other treatments examining table 2 
indicates that in Nitrogen × plating date × pattern 
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treatment the highest plant was in D2P3 and for P×N 
treatment the highest plant was in P1N3. The spade 
between rows is a phenotype dependant 
characteristic that is also under effect of agricultural 
and environmental factors by decreasing the space 
between rows the plant height changes. As the 
number of plants increases and the space between 
rows decreases less light reaches the bottom of 
biomass. And there will be more competition 
between plant organs to absorb more radiation and 
on the other hand photo destruction of oxygen was 
not take place. And these factors together lead to 
decrease of stem thickness and increase of plant 
height. 
 Decrease of plant height with delay of sowing is 
probably related to shortening of growing period. 

The change of planting pattern causes more light 
penetrating the plant and so decreased the 
competition between plant height the height of plant 
may increase because of etiolating effect of heavy 
shadow. 
 Increase of hade due to use of Nitrogen fertilizer 
is another factor in changing plant height. Because it 
increases growing development and causes more 
competition for space. Findings related to light 
absorption in various density or distribution of plant 
in form and direct relationship between Nitrogen and 
plant height. In this test are in accordance with report 
of researchers on effect of light absorption in 
densities or distribution of plant in the form and 
effect of Nitrogen on height and growth in most 
corps [29]. 

 
Table 1: Variance analysis of characters Ms. 

Mean squares 

Stem 
thickness 

plantheight 
Number of 

leave in 
plant 

Grin Yield 
Carbohetrat 
percentage 

Protein 
percentage 

Fat 
percentage 

Degree 
of 

freedom 

Source of 
variation 

0.009 3.67 22.525 192396.64 4.37 0.171 0.053 2 R 
0.004 n.s 7.453n.s 6579.45** 96241.35n.s 0.60n.s 0.328n.s 0.927* 2 P 
0/0011 9.98 133.3 65111.71 2.068 0.061 0.024 2 Eror 
0.134** 1049.99 24849.77** 2484113.8** 28.97** 5.65* 0.89** 3 D 

0.0067n.s 73.676n.s 7850.25** 738200.8** 9.15n.s 0.502** 0.481** 3 P×D 
0.00083n.s 14.651n.s 2102.30** 155002.5n.s 17.25 n.s 0.36** 0.006n.s 3 N 
0.00069n.s 18.116n.s 395.221n.s 756578.3* 23.36** 0.483** 0.045n.s 3 P×N 
0.0016n.s 3.554n.s 19.137n.s 518076.7* 20.83** 0.36** 0.029** 9 d×N 
0.004n.s 68.779n.s 1035.77** 553755.8* 19.18** 0.327** 0.21** 9 P×D×N 
0.0049 39.29 199.67 183728.35 4.43 0.7 0.018 60 E 
16.29 11.61 19.24 19.26 4.49 1.9 7.99  cv 

n.s*, **. Non significant, significant at the 5% , 1% level of probality 
 
Table 2: Mean comparison of main effects. 

Stem 
thickness 

Plant 
height 

Number of 
leaves 

Grin yield 
Carbohetrat 

percent 
Protoein 

percentage 
Fat 

percentage 
treatment 

  Planting  pattern   P  
0.42 54.26a 14.44a 2252.7a 46.95a 14.10a 1.63a P1 
0.43a 53.87a 97.885b 2189.3a 46.93a 13.97a 1.83b P2 

   Sowing data    D      
0.531a 60.81a 138.38a 2422.7a 46.75b 13.68c 1.97a D1 
0.411b 56.052ab 123.37b 2442.1a 46.34b 14.75a 1.78b D2 
0.435b 54.063b 98.31c 2266.2a 46.13b 13.77bc 1.74b D3 
0.352c 45.021c 64.86d 1753.1b 48.55a 13.93b 1.49c D4 

nitrogen       N  
0.482a 54.85a 95.188c 2320.8a 47.1ab 14.03ab 1.72a N1 
0.44a 53.62a 103.92c 2320.8a 46.93 ab 13.87b 1.71a N2 
0.427a 53.09a 107.77ab 2189.6a 47.63a 14.06ab 1.74a N3 
0.434 54.37a 117.77a 2242.1a 46.14b 14.17a 1.74a N4 

       Planting   pattern  ×  sowing  data (   P×D)                                                                                                              
0.535a 60.04ab 172.47a 2710.8a 46.06cd 13.54c 1.98a P1D1 
0.4114 cb 54.43ac 118.146bc 2425ab 45.06d 13.95b 1.73 bc P1D2 
0.4041 cb 56.125ab 105.47dc 2158.3b 47.48a-c 14.83a 1.62c P1D3 
0.35c 46.45 cd 61.66e 1716.7d 48.76a 14.07bc 1.18d P1D4 
0.5238a 61.58a 104.29dc 2134.6bc 47.15a-c 13.83bc 1.87b P2D1 
0.4083 cb 57.66ab 128.6b 2459.6ab 46.66cd 14.66a 1.83ab P2D2 
0.4675 ab 52c 90.58d 2374.2ab 45.20d 13.6c 1.87ab P2D3 
0.3541c 43.58d 68.06e 1789.6dc 48.33ab 13.8bc 1.7bc P2D4 

Planting   pattern  ×  nitrogen (   P×N)                                                                                                              
0.424a 55.66a 99.33b-d 1961.7b 48ab 14.3a 1.64dc P1N1 
0.431a 53.45a 112.1ab 2402.5a 45.65c 13.87bc 1.58d P1N2 
0.426a 54.27a 121.58a 2155.8ab 47.56ab 14.06a-c 1.59d P1N3 
0.42a 53.66a 124.75a 2490.8a 46.74c 14.16ab 1.69b-d P1N4 
0.433a 54.04a 91.04d 2301.7ab 46.21c 13.76c 1.8a-c P2N1 
0.449a 53.79a 95.75b-d 2239.2ab 48.26a 13.88bc 1.83ab P2N2 
0.428a 51.91a 93.95cd 2223.3ab 47.7ab 14.06a 1.88a P2N3 
0.447a 55.083a 110.79a-c 1993.3b 45.54c 14.18ab 1.79a-c P2N4 
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  sowing data  ×  nitrogen (D×N)                                                                                                              
0.51A-D 55.41b-c 14.41d 5231.vb-d 468c-f 13.22g 2.08a D1N1 
0.56A 63.16ab 18.58cd 5004dc 47.05c-e 13.65fg 2.08a D1N2 
0.52A-C 64a 18.5cd 6558.2a 47.55b-d 13.6fg 1.74bc D1N3 
0.52AB 60.66a-c 17.17cd 5946.2a-c 47.75c-f 14.29bd 1.8ab D1N4 
0.37EF 55.83b-c 15.91cd 54662.2bc 45.58c-f 14.48a 1.71bc D2N1 
0.4EF 55b-c 18.cd 6279.3ab 46.97c-f 14.25a-c 1.72 bc D2N2 
0.44B-F 54.87b-c 19cd 5673a-c 44.59ef 14.78ab 2.05a D2N3 
0.42DE 58.5a-d 19.16b-d 5960a-c 47.37c-e 14.85a 1.63bc D2N4 
0.44B-E 58.16a-e 19.16b-d 3870.5e 44.97d-f 14.29a-d 1.86 ab D3N1 
0.43C-E 53.58c-e 17.83cd 4239d-e 46.19c-f 13.39fg 1.72bc D3N2 
0.43C-E 50.58f 17.33cd 3552.2 ef 50.025ab 13.88de 1.64bc D3N3 
0.43c-e 53.91c-e 16.16c 3779.3ef 44.19f 13.54eg 1.72bc D3N4 
0.37EF 50f 14.83a 3264.3g 51.06a 13.77dg 1.2e D4N1 
0.36ef 42.75f 20.58a-c 320.7e-g 47.51b-d 13.93d-f 1.30 D4N2 
0.31f 42.91f 23.75ab 2775.5f-g 48.37bc 13.99c-e 1.52dc D4N3 
0.35ef 44.41f 19.83bc 2198.8g 47.24c-e 14.45dc 1.81 ab D4N4 

 
Table 3: Mean comparison of main effects.  

Stem 
thicknes 

(mm) 

Plant 
height(cm) 

Number of 
leaves 

Grin yield 
Kg.ha-1 

Carbohydrate 
percent 

Protein 
percent 

Fat percentage treatment 

0.48a-c 56a-d 155.33a-d 2320b-h 49.5 a-d 13.21ij 2.07 ab P1D1N1 
0.55ab 60.66a-d 155.33a-d 2273b-i 42.82j-k 13.59gi 2.23a P1D1N2 
0.55ab 62.66ab 87.83 gen 2283.3b-h 47.28b-i 13.4ij 1.57e-j P1D1N3 
0.55ab 60.83ab 180.25a-b 2916.7a-d 45.11e-k 13.93ej 2.06ab P1D1N4 
0.4a-c 57.66a-d 101 e-m 1780e-j 43.89h-k 15.12a 1.55e-j P1D2N1 
0.41a-c 58.66a-c 122.25d-i 2936.6a-c 45.04e-k 14.59a-e 1.42h-k P1D2N2 
0.41ac 53.58a-d 111.83d-j 2396.7b-g 43.47i-k 14.91a-c 2.21a P1D2N3 
0.41 ac 55.83a-d 137.5b-f 2586.7a-f 50a-c 14.7a-d 1.74b-g P1D2N4 
0.4 a-c 55.16a-d 91f-n 1916.7e-j 47.51a-h 14.93a-c 1.91a-e P1D3N1 
0.42a-c 57.33a-d 106e-m 2566.6a-g 47.82a-h 13.25ij 1.5d-j P1D3N2 
0.4a-c 57.83a-d 108.67e-k 1170j 50.6a-c 14.12b-h 1.45f-k P1D3N3 
0.37a-c 54.16a-d 116.25d-j 2980ab 44.02j-k 13.53hj 1.61c-g P1D3N4 
0.4a-c 53.83a-d 50n 1830e-j 51.53a 13.9deg 1.04k P1D4N1 
0.33bc 45.16b-d 64.83m-1 1833.3e.j 46.47d-j 14.06c-j 1.17i-k P1D4N2 
0.33bc 43cd 66.68k-n 1723.3g-i 48.91a-f 13.84d-j 1.15k P1D4N3 
0.33bc 52.33a-d 65.51-n 1480 h-j 47.85a-h 14.5a-f 1.37h-k P1D4N4 
0.55ab 54.83a-d 74.83j-n 2235 b-i 44.56f-k 13.21j 2.25a P2D1N1 
0.38a-c 59.33a-d 83.17g-n 2156.7b-i 51.27ab 13.72e-j 1.93a-d P2D1N2 
0.49a-c 65.33a 90g-n 2190 b-i 47.82a-f 13.81d-i 1.91a-e P2D1N3 
0.5a-c 60.5a-d 169.17a-c 1956.7 e-j 46.4d-k 14.59a-c 1.55d-j P2D1N4 
0.35a-c 54a-d 136b-f 2616.7 a-e 47.27b-i 14.46a-c 1.87a-g P2D2N1 
0.57a 65.66a 130.75c-g 2096.7 d-i 48.91a-f 14.46a-g 2.02a-c P2D2N2 
0.49a-c 58.66a-d 128.33c-h 2610 a-e 45.71d-k 14.65a-d 1.9a-e P2D2N3 
0.43a-c 61.14a-d 119.33d-j 2513.3a-g 44.73f-k 15a 1.53d-j P2D2N4 
0.48a-c 61.16a-d 90.33f-n 2610 a-e 42.43k 13.65f-j 1.88a-f P2D3N1 
0.44a-c 49.16a-d 90.83f-n 2523.3a-g 44.56g-k 13.54h-j 1.84a-g P2D3N2 
0.45a-c 43.33cd 199a 2980a 49.45a-d 1365f-j 184a-g P2D3N3 
0.49a-c 53.66a-d 93.33e-n 2080d-i 44.37g-k 13.55h-j 1.85a-g P2D3N4 
0.35a-c 52.a-c 631-n 1745f-j 50.58a-c 13.65f-j 1.37h-k P2D4N1 
0.4a-c 40.33d 78.25i-n 2180b-i 48.29a-g 13.81f-j 1.47e.k P2D4N2 
0.3c 43cd 69.67k-n 1810e-j 47.83a-h 14.15c-g 1.89a-f P2D4N3 
0.36a-c 45cd 61.33m-n 1423.3i-j 46.63d-j 13.59gj 2.09ab P2D4N4 

   
Table of correlation coefficients  

Stem 
thicknes 

(mm) 

Plant 
height 

Number of 
leaves 

Grin yield 
Carbohydrate 

percent 
Protein 
percent 

Fat percent 
 

      1 Fat percentage 
     1 -0.102N.S  Protein 

percentage 
    1 -0.116n.s -0.295** Carbohydrate 

percent 
   1 0.317** -0.59n.s 0.157n.s Grin yield 
  1 0.409** 0.219n.s 0.109n.s 0.285** Number of leaves 
 1 0.48** 0.203** -0.133n.s 0.049n.s 0.253* Plant height 
1 0.565 0.393** 0.318** -.188n.s -0.199 0.232** Stem thicknes 

(mm)  
n.s.*.**:non significant at the 5%, 1% level of probability 
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Fat content: 
 
 According to analysis of various in table 1, 
simple effect of planting pattern is significant in 5% 
level and planting date is significant in1% and 
double effect of D×N and triple effect of P×D×N 
were significant in 1% where the highest fat% for 
planting pattern was in P2 with 1.83% and for 
planting date it was D1=1.97 %.  
 The highest fat % for D×N treatment was in 
D1N1 with 2.08 % and also the highest fat % in 
P×D×N treatment was in P2D1N1 with 2.25%. 
 It seems that first planting date makes lipids not 
to be stored in seeds in high temperature and in less 
growing development conditions. And in planting 
pattern just in terms of access to nutrients (non 
competition among roots) could be desirable. 
 And regarding Nitrogen fertilizer this plant has 
low fat and high starch content use of fertilizer does 
not change fat content significantly. Yet soil 
nutrients in the test farm also must be considered 
[11]. 
 Any way as the temperature is high in summer 
sowing, it seems that these results come in 
accordance with those of researches who believe fat 
content is affected by genetic factors rather than 
environmental factors [7]. 
 
Protein content: 
 
 Table 1 shows that among simple effects only 
planting pattern treatment was insignificant and 
planting date was significant in 5% level of 
probability. Double and triple effects were all 
significant in 1% level. 
 The highest protein percent was in D2 with 
14:75 % the highest protein in Nitrogen treatments 
was in N4 with 14.17 % for P×D treatment the 
highest protein % was in P1P2 with 14.83% and for 
P×N it was P2N3 with 14.3% and for P×D×N it was 
P2D2N4 with 15%. 
 These findings comply with other experiments 
showing the effect of Nitrogen on protein content of 
most plants including this plant. In higher densities 
to moderate ones or appropriate distributions with 
fixed density can in crease protein content of seeds 
[29]. Feng et al [10] reported protein content % of 
Buckwheat between 10.6 and 15.15 also the effect of 
several factors on protein content is reported the 
most important of which is Nitrogen fertilizer 
[30,11,5]. 
 
Starch content: 
 
 Starch content was examined under the effect of 
all treatment in this test and as table 1 shows, among 
simple effects the effect of planting date and starch 
content and the effect of Nitrogen were significant in 
1% and 5% respectively and double and triple effects 
on starch contents were significant in 1%. 

 Considering the result in table 2, the highest 
starch percent was 48/55% for D4 and in P×N 
treatment it was P2N2 with 47.7% and for P×D 
treatment it was P2D4 with 48/76% and for D×N 
treatment it was D4N4 with 51.06% and for P×D×N 
treatment in was P1D4N2 with 51.58% environmental 
conditions during the growing period have 
significant on quality and quality of corps the 
amount of starch stored in seed depends on the 
number of endosperm cell formed in early stages of 
pollination and seed filling and on amount and 
duration of seeds filling, size and composition of 
mature seed [4]. 
 So it seems that despite of high starch content in 
D4 due to better conditions(appropriate temperature) 
compared to other planting date generally because 
temperature and growing period duration is higher in 
summer sowing explains the decrease of starch% 
with final potential starch in the plant [18]. 
 The positive correlation between protein percent 
and starch percent was reported by (Kalinova 2004, 
2006) that does not comply with finding of this 
experiment. 
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