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Figure 1- Interaction of planting pattern and sowing date on grain yield
The columns having at |east one common letter are not significant differences on the level of five percent by Duncan test.
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Figure 2- Interaction of planting pattern and nitrogen fertilizer on grain yield
The columns having at |east one common letter are not significant differences on the level of five percent by Duncan test.
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Table 1- Mean squares from analysis of variance yield and component yield, leaf and flower rutin
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Table 2- Mean comparison of yield and component yield, leaf and flower rutin

ol 00335 (y905) ol pis cullad

. dled aluss Qs JS sl _ ) o
Soss 92,808 s lim 39 ¢ agp  Srosm o Fodh
Treatment Seed yield 1000 grai ight (g) ols ,» 9 Leaverutin  Flower rutin
(kg ha™) granweight (@) Number of ear per plant  Total namber of - percent per cent
seed per plant
(P) s )]
P: 2021.91a 27.50a 20.94a 146.56b 0.47a 0.85a
P> 2127.88a 27.79a 21.33a 171.46a 0.47a 0.61b
(D) cuis &b
D 1692d 26.69d 19.96d 120.84c 0.48b 0.47d
D, 2205 ¢ 21.83c 23.27a 151.52b 0.32c 0.99a
Ds 238la 28.93a 24.87a 277.20a 0.42d 0.77b
D, 2363 b 28.18b 16.24c 86.47d 0.65a 0.68c
(N) o595 555
N 2070d 27.15d 21.658b 141.19c 0.42c 0.75ab
N, 2259 a 27.74b 19.71b 170.34a 0.45bc 0.70cb
N3 2128 ¢ 27.68c 22.09ab 176.35a 0.54a 0.79a
N4 2181 b 28.05a 22.90a 158.15¢ 0.48b 0.68c
(PXD) cuis’ o, x cuss i)l
PiD, 2097 e 25.95b 19.84b 270.80b 0.50c 0.46de
P.D, 2363 ¢ 26.12b 21.84b 107.34e 0.32d 0.108e
P.Ds 2649 a 27.02a 25.13a 127.77b 0.47c 113a
P1D4 1655 h 25.70b 16.98c 80.30g 0.60b 0.69c
P:Dy 2073 f 26.26b 20.09b 175.26d 0.46¢ 0.49d
P:D> 2398 Db 27.86a 24.70a 134.34d 0.33d 0.91b
P.Ds 2313d 28.19a 24.61a 238.60a 0.36d 0.4le
P:D4 17289 25.99% 15.50c 96.63f 0.73a 0.66¢c
(PXN) 553 395 x eatS ]
PiNy 1900 h 26.86a 22.46a 140.45f 0.46bc 0.93a
PiN> 2314 b 26.29a 20.62ab 140.82f 0.44c 0.8%
PiN3 2094 f 26.89a 22.17a 150.57de 0.52ab 0.90a
PiN4 2162 e 26.78a 18.52b 154.38cd 0.47bc 0.64b
P.N; 2440 c 26.67a 21.71a 141.94¢f 0.38d 0.57c
P.N> 2178d 26.63a 18.80b 199.85a 0.45bc 0.52c
PNz 2429 a 26.72a 21.12ab 182.14b 0.56a 0.68b
PoN4 19329 26.21a 23.27a 161.92c 0.50abc 0.71b
(DXN) sy 255 X et )
DiN; 20.24ac 24.31g 22.17¢b 201.47d 0.52¢f 0.54 gih
DiN, 1993ac 21.33¢f 18.36¢f 161.54e 0.56de 0.45jh
DiN3 1663.70cd 26.11bf 19.77cf 264.89c 0.60d 0.50ijh
DiNg4 2221.07ab 25.05dg 19.56df 115.13hi 0.025ij 0.51jh
D2N; 2178.2ab 28.08ae 23.14ab 107.76i 0.32h 0.92bc
D2N; 2229.4ab 27.99af 22.87bd 136.29fg 0.34h 0.94bc
D2N3 2180.99ab 28.03ad 22.67ac 124.19q9f 0.47¢f 1.11a
DoN4 2320.08ab 28.10ac 23.3%d 161.76e 0.33ih 1.02ab
D3Ny 2240.6ac 28.00ad 25.09ab 138.74f 0.17kj 0.84cb
D3N, 2232 &b 28.98ab 23.158b 134.30f 00.444gf 0.79ed
DsNs 2426.68a 28.78ac 17.96fg 349.97a 0.71c 0.86dc
D3Ny 2390 &b 29.86a 27.04a 86.39 00.36gh 0.59¢f
DaN; 1794.9cd 26.79¢g 14.469 85.14j 0.86b 0.70ef
DuN, 1998.45bc 26.21bf 14.469 92.35) 0.45gh 0.63gf
D4Ns 1848cd 26.35¢f 16.09fg 82.00] 0.37gh 0.68f
D4Ny 1449cd 27.13bf 16.45¢f 201.47d 0.99a 0.69¢f

» &l 53101 .(Feng, 2003; Omidbaigi and Mastro, 2004)
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Means followed by the same letter in each column are not significantly different (p=0.05)
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Figure 3- Interaction of planting pattern and sowing date on leaf rutin
The columns having at least one common letter are not significant differences on the level of five percent by Duncan test.
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Figure 4- Interaction of planting pattern and nitrogen fertilizer on leaf rutin
The columns having at least one common letter are not significant differences on the level of five percent by Duncan test.
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Table 3- Mean comparison among all treatmentsinteraction for yield and component yield, leaf and flower rutin

s wied slass Al JS slass L
o ail33,Slas @ls,l3 o5s > oS 5 R )
Treatment Seed vi . . alS 4> ; Flower rutin
yield 1000 grain weight Total number of seed per plant Leaverutin
Number of ear per plant

P1D;N; 2197 bh 25.25gh 22.77bd 235.34e 0.58¢f 0.49ml
P:D1N2 2150.3bh 25.58gh 21.36¢g 265.58d 0.57¢f 0.51ml
P1D;N3 2160.3ch 26.758h 20.98dh 282.68cd 0.61d 0.42ml
P1D1N4 2793ab 26.68bh 14.24jk 299.35ch 0.25nk 0.43ml
P:D2Ny 1657fj 26.98ah 21.56¢f 102.51mo 0.15mn 1.00df
P.D2N, 1613.6fj 26.80ah 22.88pbf 106.1mn 0.35k 1.00df
P1D2N3 2273.7bf 26.81ah 19.49dj 108.98Im 0.42hi 1.20bc
P1D2N4 2463.7af 27.558h 23.42be 118.78kl 0.34jk 1.11dc
P1D3N; 1793.7¢ 28.81ad 25.16bd 128.6ij 0.17mn 1.27ab
P.D3N, 2443 .6af 28.17df 21.05dh 131.18jj 0.44hf 1.26ab
P:D3N3 1074j 28.75ad 20.89di 128.68il 0.84bc 1.36a
P1D3Ny4 2799 29.17ab 21.09di 122.65km 0.44hi 0.50ml
P1D4N; 1710¢j 26.31ch 20.37dh 95. 350p 0.96b 0.88gf
PiD4N; 1710.3¢j 27.45ah 17.19fj 60.18q 0.40ji 0.74gi
P1D4N3 1600.3hj 25.65gh 15.01ik 81.93p 0.41ji 0.62ji
P1D4N4 1357hj 27.38ah 15.35hk 83.760p 0.84bc 0.53ml
P,D1N; 2112bi 25.82h 21.56¢f 167.69 0.46hf 0.60ji
P:D:N, 1315.7hj 26.21¢h 15.27hk 13.93gh 0.54¢f 0.40mo
P:D1N3 2067bi 27.85af 18.56¢ 302.26b 0.60d 0.58j1
P,D1N4 2033.7bi 25.43ah 24.88bd 230.43e 0.26nk 0.37mo
P2D2N; 2067bi 28.18af 24.73bd 109.43In 0.14n 0.84gf
P:D2N, 1833.7fj 28.45af 22.85bf 127.76ij 0.34jik 0.87gf
P,D2N3 2493.7ae 28.85ab 26.86b 163.6gh 0.52hf 1.02de
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Means followed by the same letter in each column are not significantly different (p=0.05)
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Figure 5- Interaction of planting pattern and sowing date on flower rutin
The columns having at |east one common letter are not significant differences on the level of five percent by Duncan test.
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Figure 6- Interaction of planting pattern and nitrogen fertilizer on flower rutin
The columns having at |east one common letter are not significant differences on the level of five percent by Duncan test.
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Buckwheat which has been scientifically named Fagopyrum esculentum can be considered as a yearling
broad-leaved plant belonging to the family of Polygonaceae which is known as false Cereal. Its seeds are in use
as a nutritional and medicinal product that is due to the rutin content of them. As the population is rapidly
increasing worldwide, a solution must be found to supply necessary food. What agriculture science is responsible
for is to produce more products with better quality in order to meet this increasing population’s needs so that
food poverty and starvation are more likely to be removed and keep food safety. Considering the fact that
buckwheat is of a variety of medical, industrial and food applications and in our country and some other ones, it
has not been serioudly cultivated, this plant must be used as a new plant and it should be extensively applied in
multiple planting systems (summer planting) for commercial goals through producing seeds while its nutritional
value is more than grain and it can be regarded as a rich source of high quality protein, amino acid necessary for
lysine, high starch percent, minerals and vitamins for different applications involving cake flour, frumenty and
soup and improving the optimal rate of rutin as a secondary metabolite having effective medical features
concerning our country’s climatic conditions.

Materialsand M ethods

In order to investigate the effects of sowing date, planting patterns and nitrogen on leaf and flower rutin,
yield and yield component of Buckwheat plant, a field study was conducted during 2010 and 2011 in
Agricultural Research Ingtitute of Arak, Iran. The experimental design was regarded as the randomized complete
block design in the form of split plot factorial with three replications. Planting treatments as the fundamental
elements may be implemented at two levels including the mounds with the width of 50 cm associated with two
planting rows regarding the distance intervals of 20 cm (Py) and those with the width of 60 cm along with three
planting rows which are of the distance intervals of 15 cm (P,). Sowing date and nitrogen treatments were
considered as the minor elements are likely to be studied at four levels of dates and weights involving 20" June
(Dy), 5™ duly (D), 20™ July (Ds) and 5™ August (D) and O (N,), 50 (N,), 100 (N3) and 150 kg ha® (Ny),
respectively. With respect to the fixed density of 100 plants per square meter, the distances between the planting
lines were specified as four and five cm for treatments of P; and P,, respectively. Dimensions of each plot for the
planting patterns of P, and P, have been determined as 1.6x2 and 1.6x2.4 m consisting of four planting rows.

Results and Discussion
Results showed that the interaction effects of sowing datexplanting pattern x nitrogen were significant on
grain yield and 1000- grain weight (p<0.05). the number of seedsin plant, leaf and flower rutin percent also were
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significant (p<0.01). But, number of bunch in the plant were non significantly. Maximum grain yield with 2857
kgha®, 1000- grain weight (29.28 g), and number of the seeds in the plant 434.1 was observed P,D;N; The
highest of number of bunch in the plant with 33.20 was produced P,D,N5. Maximum leaf rutin percent with 1.01
was observed to P,D,N, treatment also highest flower rutin percent (1.36%) observed to P;D3N3 treatment. The
lowest rates of grain yield as 1074 kg ha*, 1000- grain weight as (23.96 g), number of bunch in the plant (11.72),
number of seeds (60.18), leaf rutin (0.14%) and flower rutin (0.30%) have been found for the treatments of
P1D3N1, P,D4Ny, P.DgN,, P1D4N,, P.DoN; PoD3N,.

Conclusions

If application of this plant isjust for grain consumption, the treatment P,D3N5 to produce active substances as
a medicinal plant should be considered. For the extraction rutin leaves P,D4N, treatment and flower P;D3N3
treatment is suitable for extraction rutin.

Keywords: Flower rutin percent, 1000- grain weight, Leaf rutin percent, Planting row



