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S1C1�a.1/20��a3,/0 a4./. b2I/32��a4./53��a.0/---4��a3-/,..I��ab-5/3,��bc00/,I��

S1C2�c55/2,��c1-/.��c51/4��a21/3I��c5I/I1��c43/I505��ab54/,421��a-I/34��c45/,4��

S2C1 a1,/20��a51/-��ab,3/.��b-4/32��b0-/0,��b--/-355��ab31/,41,��ab4./3,��bc4I/,-��

S2C2�c0-/22��c1,/.��c05/4 b33/3,��d5,/4I��d,3/II--��b21/,,25��ab25/33��b31/,5��

S3C1�b4,/23��b31/I��bc14/. c.5/,0��c13/.5��e.,/.445��c4-/23.5��cde20/,.��bc-I/,I��

S3C2 c40/0��c34/4��d.1/4 b.5/31��e4-/3,��e-2/.2--��c25/2.--��c3./31��a,1/34��

S1D1�a5,/20 a4I/- ab21/. aI2/3. a42/5I��d-./I3,0 cI0/,214 b00/33 bcI0/,- 

S1D2�ab21/2.��ab00/I a20/. b.,/33 b03/-3��bc0,/-.-4 ab.,/,.,- a,5/33 c.4/,4 

S1D3 d,,/23 c-./. a,-/. bcd--/32 cd3-/I2 a4./0,4, a--/,020 a2I/34 c03/,4 

S2D1�b23/2- a4,/- ab10/. bc-0/3, b13/-- de50/I13I c3-/25I1 a.I/3, bc45/,- 

S2D2�c,1/2. b../I bc53/4��bcI,/3, c43/II��c53/-,0- bc,./,,41 ab02/31 bc-0/,0 

S2D3 d,./2,��cd42/. a2-/. deI5/31 e,,/.2��b.5/--51 a40/,-32 a10/3. bc0-/,0 

S3D1�d,3/23 c--/. abc00/4 cd.3/32 d4I/.0 g00/4.I0 e40/2,I- b01/,- bc.I/,0 

S3D2�e30/21 cd31/.��cI0/4 ef41/,5 f1,/4, f24/..4. de,,/2.2. b4I/,- ab3./31 
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D1C2�d,1/23��d,2/.��b0,/4 a2./34��dI./.-��d32/.15,��e.0/2-11��a32/33��ab51/,0��

D2C1 b21/2I��bI4/-��a25/. d,3/31��b25/-.��a--/-2,I��bc31/,23,��b41/,5��b,-/,I��
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D3C1�c25/24��c33/I��a3,/.��e-5/,0��c,1/I3��bI-/-,55��ab35/,332��ab.1/32��ab51/,-��
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D1S1C1�a.3/,,��a43/5��abc3-/. cdI0/33 a1I/22-��d42/-242��de-3/,,1I��abcd0-/31��bcd14/,5��

D1S1C2�ef31/2.��defg.1/.��cdef0./4��a.4/3-��e-I/-.��ef15/..2I��defI3/,11,��a51/3I��cd33/,I��

D1S2C1�b21/,1��a3,/5��abcd2-/. cd3,/33��b34/5-��d04/I-I2��de03/,243��abc-1/32��cd3I/,I��

D1S2C2�fg2-/24��defg.3/.��bcde111/. cde,4/3,��g-,/.I��e2,/.32,��efg51/2--I��ab42/33��bcdI,/,0��

D1S3C1�de33/2I��c54/I��abcd2-/. efgh35/31��e4./-I��g1./4I05��h--/2,2,��cde50/,.��cd3./,.��

D1S3C2�ij23/21��fghI1/4��efI1/4��cdeI-/3,��ij4-/41��g-,/4440��gh,1/23,,��bcdeI3/,5��bc--/32��

D2S1C1�cd,1/2-��ab-1/0��ab43/. efgh.I/31��c14/0I��ab53/-0--��ab53/,-,.��ab.0/34��cdI1/,.��

D2S1C2�gh1/23��fgh1I/.��bcde53/4 ab40/3I��fgI,/I2��cd-2/-,-2��bcd21/,3,5��abc11/3,��d4-/,3��

D2S2C1�c2-/20��b5-/-��abcde21/.��cdef0,/32��cd-5/04��bc-./--42��cdI1/,,-5��bcde43/,5��cdI4/,I��

D2S2C2�h,3/2,��efgh23/.��def--/4 cd4,/33��hi1-/40��d21/I034��de51/,,11��abc,1/3,��bc52/31��

D2S3C1�gh53/2,��cde,-/I��bcde13/. hi3,/,0��gh-3/.4��efI3/.-I1��gh3-/2352��e,1/,4��cd.0,I��

D2S3C2�k03/-��gh33/4��f33/4 efgh45/31��kl31/,5��fI4/.3,5��fgh1-/2I35��abcd-3/31��ab2,/34��

D3S1C1�e--/2.��c0./I��aI1/. fghi,./,5��ce,3/--��a42/0314��ab43/,-3I��ab5,/3,��cd50/,.��

D3S1C2�iI-/21��fghI-/4��bcde53/4 bc,5/34��i45/4.��ab.1/0201��a21/,512��ab3I/3.��dII/,3��

D3S2C1 e01/2.��cd43/I��ab43/. efgh1I/31��f4-/II��bc-2/-I5.��a4-/,-03��a,2/3I��bcd3-/,5��

D3S2C2�j,3/5��gh41/4��bcde51/4 defg32/32��jk5-/3.��ab4-/-00.��abc.1/,I-5��ab5./33��bcd3-/,0��

D3S3C1�i11/22��def-,/.��bcde53/4 i1-/,-��i51/4.��e00/.050��gh,-/24-4��de3-/,.��bcd3./,0��

D3S3C2 k4-/-��h21/4��ef.-/4 ghiI3/,0��lI4/,-��ef--/.-.4��fg31/2--1��abcd-1/31��a-,/3I��
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Abstract   

An experiment was conducted to study the effects of some agro-technical factors (plant 

density, sowing date and cultivar) on qualitative and quantitative yield in two cultivars of Red 

bean (Phaseolus vulgar cv. Saiad, Naze) under the climatic conditions of Zanjan. The 

experiment was executed as split-plot factorial based on randomized complete block design 

with three replication. Sowing date was devoted to the main plots with three levels (5 May, 

22 May and 10 June) and cultivar with two levels (Saiad and Naz) and plant density with 

three levels (15, 22 and 45 plant per m
2
) were factorially devoted to the sup plots. Analysis of 

variance showed that components of seed yield (number of pods per plant, number of 

branches per plant, number of seed per pod, number of seed per plant ), biological yield, 

harvest index and percentage of seed protein were significantly affected by cultivar (P<0.01). 

Cultivar did not have any significant effect on seed yield. The effect of sowing date was 

significant on seed yield, biological yield, harvest index and components of seed yield and 

weight of one hundred seeds (P<0.01). The effect of plant density on percentage of seed 

protein and harvest index were non-significant, but other characteristics were significantly 

affected by density (P<0.01). The highest number of pod per plant, number of branches, 

number of seed per pod, number of seed per plant, biological yield were related to cultivar 

Naz and the highest harvest index and percentage of seed protein were related to cultivar 

Saiad. Delayed planting increased seed and biological yield. The greatest percentage of seed 

protein was obtained from the third planting date. The density of 45 plant/m
2
 was 

significantly superior to the two other densities regarding seed and biological yield. There 

was not a significant difference between 15 plants/m
2
, 22 plant/m2 and 45 plant/m2 in 

percentage of seed protein. Cultivar Saiad at the density of 45 plant/m
2
 and sowing date of 

May 25
th

 resulted in the highest seed yield. Cultivar Saiad at the density of 45 plant/m
2
 and 

sowing date of June 10
th

 resulted in the highest percentage of seed protein. 

Keywords: Cultivars of red bean (Phaseolus vulgaris L.), Sowing date, Plant density, 

Qualitative and quantitative yield. 


