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ABSTRACT

In order to evaluate yield and seed protein of some determinate and indeterminate bean (Phaseolus vulgaris L.)
cultivars response to different sowing dates, a field experiment was performed in 2014 cropping season as split plot
arrangement based on complete block design with three replications in Talesh, Iran. Five sowing dates including of 5
May, 15 May, 25 May, 4 June,14 June and five bean varieties including of Sadri (indeterminate), Goli
(indeterminate), Akhtar (determinate), Pak (semideterminate), Dorsa (indeterminate) and along with local Pach bean
colony (determinate) as check were randomized in main plots and sub plots, respectively. In this experiment,
semideterminate Pak variety had the highest seed yield at the first sowing date (5 May). But, there was not significant
difference between seed yield of semideterminate Pak variety and determinate local Pach bean colony. The highest
pod number per plant obtained in semideterminate Pak variety under the first sowing date (5 May). The highest
biological yield belonged to semideterminate Pak variety at the fifth sowing date (14 June). In addition, seed protein
content increased in delayed sowing date. So that, there was inverse relationship between seed yied and seed protein
content. Under Talesh climatic condition, important indices for seed yield enhancing in studied local bean colony and
varieties were comprised pod number per plant, seed number per pod, 100 seed weight and harvest index. In general,
the first sowing date (5 May) caused to enhance seed yield in semideterminate Pak variety and determinate local Pach
bean colony under region climatic condition, respectively.

Keywords: Bunch and Runner types, cultivar, pach bean, seed protein, sowing date.

* Corresponding author E-mail: mmostafavirad@gmail.com Tel: +98 912 259 5867



VAP s o) 5l FA 8,58 ol s8ly; ol pole YYY

Swis, s 5,055 (2008) Bihamta et al. .(1993
cils Lol e wiBly Biew 4 S &)U
Cowd .)9;.\.790[.» A...u) 9 D9l Ao A...u) 6[.0“,3)
WWs,S )5 56 (2014) Amini et al. .ol
Jodo a0 (IS o8, wile 5o 8 Lagd budy, slaed,
B, Gle sl ale ool glapd, b anglas o
Bag; slapd) i g Wyl e ale plp yo (i
S i By i) G230 s & 5o Lyl
UL.».J c..)Lw‘ LSLQW'B) A S GM )9.) u_AA>
si So olgieds CllS Al acad i s Ladols
slacile plp )0 Lagd (1B, Olgs Gl ) oS
Sloeld o ) Slos ( iiin 4 olowws lwl,y jo 5e
CllS Fu,l B8 9,50 bl Ojge )0 9 098 o0
0,8les iy 00 gy slhdale god ol o 40 s
Carvalho & ) Lsgd ;0 woye Vo U wilgy oo
(Crenz et al., 2005) ML 4 (Christoffoleti, 2008
b Gl
Slibes 3l Gy S b s b L)
dogyl A oy bl o Wil o K00 (el5
g Sgdoe M) bl 6[.005) aS Cewl ools ULAMJ
Gl @ Folite sl riSly Lsw dguoel wd)
cslS gl e w3l e, o Loy sl cusls
3 p,SekS FY U VWY s Q] &lo 0,8loe Ligw
Bastidas et al., ) ols las als 54, ,o LS
o B8 o b 38 Ol e 5wy (2008
aile ooel8l slaJole 51 (el olS dine (5 eS0 0
gl b (2ol oloy )5l 5 (2l3e slge 5 pinis
g 0 olS 0D 890 Job ) wollae slajs; Job
o8, S 38 Loy a3l oiabeyl onl 5l Baa
9 dgaome oy slacad b bog slad, 51 29,5 L
slaole acgamme a5 5 5bds 0g dilaio o dgael
Sl ol e sl e Q] 4o oslas I
&S 5 o5 ol g olS oialy g shagy o
2b canlin Jguae

LT T

5 25 oeBan gle e 5l Sl &l
Sl ap Ol g pladl (NS e ge (09
s93> (Phaseolus vulgaris L.) Log) cojg el .09, o
Ol ol 53 0088 a0 slails slapsS) 5l (o
Oliee 5 (FAO, 2013) cowl ools plaiz! gz a4 |,
A ¥ B ey oM Y sgas Loyl s
Bagheri et al., ) cusl ool (5,158 sloae lals
o5 s 4y Sligar 2t ol oys38! (2001
5 Sunsk RIP czge S 5o s yheall ()9 5
Bgdin am slael); ¢l S (ol

g s s oy oals oShe 3
2 slapdy Sbl 5 2ol & (Ko snes jsbay
oley wile (o) Sldee iludig (Jyame
Sy plia Wl 4 el culs slag b s
dry aihis o oS 5 s olS S ol
250 et wibaie ;o 50 canlie ClBlS fu b gl
@35k GRIPI L el (cialy 5 (chag) 35 Oliee 2
by Blge 8pd g JUE (iwgtd) CSlu o
O Ooler olml g easls wile SG5edgs b wolde o
Sfkee P cage Sialy 035 g (Shagy 08
(Egli & Bruening, 2000) sg¢s oo =l); ololS
Wy e b olS (hsl9d) (sl 85k
a5y B 5 s ol edise oy adyl Sl
o 50 ol @b o Shoe @y oliws 5 otlj (o)
Sfdes izl ez vy Jled 4 P dihais
5 e o ails Jlad gy jo e lads ol Ly
A il &)l U cos sasa a5
5yp0 SalS b o 3l Sppe 0 WS
ol sl Jaore acluwol Loyl 4y oLS L0y
5 Bl sad e b 5 a5 n gy JUal Lo
Mo 22l ol ol 5 sy oSles sl
.(Robinson & Wilcox, 2001)

Lyl b o a8 wisls las liise oopl 5 o938
Jds @ ogamel sy (slad, «uslS )l 50 056
Sy CobB g YU g B 0 DU i wdg
S (5t 3,Skoe Cbils e sladile L lag)]
Malik et al., ) sl sgame ol slapd, @



yyy w2 =y e Slao g 8 Shee ails g slgrme Db i) Ken g (2l

Jsa> lp Lagd el 5 Jslate o515 13 S oo
LS jo g i Voo sgus aile o Slae (o i
A Bes 50 g (s Djgods Lyl ciS ol
SLb ©ypgots G g CAS el O 390>
Vool SB gejl @l Ak p s el o)L
8r g Jopolindpgn o5 LSa yo p)55lS
Sl 1 Gy ey, Slilg 065 1S j0 0 55LS
S by G e ghe o SIS sbay
clols 5l i Sbalyl uoen al bl
Retli &g 'Lug) Camjon 555L L Lugd (b,
o olme oS gloy 50 Lo cnlpli el il
Folel Oisxs Olgreay opgl JLSe o 0,5 slS
SelSe g, 4 5y slacale Lol ol colanul
5 DBl GlesT Jsb 5o 5 285 plnil (s (es)
i sanlive ol (o ylons
(Ole)) &b Sjpot band, oy alisee Jol e
S5 sleds e omalS ST U 55, Jlads ol a5 0 o
G 59y 9 SN b b 5, e LSa5 b
20 slajs, A deule jshaied Sg (Soew,
3 ebialsn LT o Jole ol 5l S e ((GDD)
Apdey 9 oS lagiules dlwgty 0B, Jad
oles 3 eolizal by olS5T s (g So3ll o st
kS a=ly [GDD= X [(Tmax + Tmin)/2 — Th]
) 50wl sl il s bl 51 SO e gl
g a8 adS o gl d2)0 Ve o)
@ gl 8250 Ve 5l eS g Yol 5L slales
5 05bee (owyn sl b pelae Ve g VeSS
olai jobay g oo ((pY) 45, o 5l ol sl
O Ay 8590 sl o (Y Jeu) il ol
S5 o 5 aig 00 dolas Ll b o Slae (sl
isls Bio b ails o ,Slas Cymen gly Al el
alo o Slas g culiloyy dawg oy aw 5l aig VO
Ot Slp d dulne JBS )0 056l s
3 g o eolazwl JladxS g, 5l dils (59 508 duoj0
Olye FIVD sae jo ails (59,500 do 0 o palol>

Dl Cwd O FHE) OeS9y

1. Rhizobium phaseoli
2. Growing Degree Days

b 95 9 Mg

O ygoay WWAY Jlo (bl 5 e 5o Giales]
b ob b (@ sl st sleos
IS 0 S5 dw s g ol S clacSl,
(S gbal) 6 gl pped &bl slaylinas
S g 4B OFy ez YA oLdlaa Job 5o &
TO slas)) g aids FA g ax 0 YV olélas oe
2GSk s s Ll 5 05 12 o sl 5l s
el oals &Y Jgaz 0 bl o, b5 Jsb
Sb getle Yoo o 5l Glaloil sl 5l G
o 5 (So5d S Sy e jslatea Jlmas

¥ Ja2) 0 (5 o tizes ]
YO 5 10) S fb my Jeld bl
3,5 Oleredas (oloslo,m Y o VF F 4 cuiguo)l
(oo o8y Sezlay Jold Loy slaed, 5 Lol
85 g Luyo 5 S i Lagh 231 5 (5 508 Lagl
20 58 sl S (lsiear (aald) MWkgl (e
5 Wzl (sop 8355 dhag) (omyz 290 SlapS) O
S ) ((dgamme o)) ool JolS jsboay o i3

Aby) edgy wod e, Koo g oddy; des oS
S MWbzl g b0g5 5l ey aS auils (sgumals
A A e slog) ik e 5550 5l o,
2 el b i ply )8 e 0 el cusls
Jebas clls s s ol giﬁ,,.l.aﬂ OyS
bohs g5, yo il Vo alols & laydy g 55 e
5583 e T SIS L gl o el 8-
Juds & Log) eSS ol o as s LS
I Casb, duo s (588 YU wiile canldl Lols Lyl
S g o515 b gl S b anl
s lon 4 ol Comlus Loy (9 09d oo
2 g o515 Gl L g o )ls adle 5 aBsb Sy
(loadSs,500) o8l 03 LS5 5 zlaw axlg
By C8))00 Glie daaig jlalale pj 5 ol e
@ orzen oo GBI Golen geel S0
Sl 0 00 g9, Loy slaaiy gslalule Lo
oalS Sl e OLle jsbay ails o Sl ¢ 5YL
b 28l (8) izl 090 4,9 358



VAP s o) 5l FA 8,58 ol s8ly; ol pole

YYY

WA Jle siolesl o9 Job yo (2l adlais dilale &)l a0 1Sl Sl ggazme N Jgo
Table 1. Total rainfall and average monthly temperature of Talesh region in 2014

21 Apr - 21 May 22 May - 21 Jun 22 Jun - 22 Jul 23 Jul - 22 Aug 23 Aug - 22 Sep
Rainfall (mm) 39 8.66 31 2.83 412
Temoerature (°C) 17.33 22.43 24.74 24.46 24.11
Maximum temperature (°C) 30.6 2.32 34.4 35.6 35.4
Minimum temperature (°C) 12.1 16.4 19.6 18.8 18.1
oleslae e S bt 5 (So3d S Shs ¥ oo
Table 2. Soil phisycal and chemical properties of experimental field

Soil Soil pH Saturation ECr1 Organic _Total Auvailable Availa}ble

depth texture (1:1) (%) dSm carbon nitrogen phosphorus potassium

(cm) (dsm™) (%) (%) (ppm) (ppm)

0-30 Clay-silt 7.1 49 0.48 2.89 0.27 12.8 152
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Table 3. Day numbers and growth degree day of different growth stages in bean cultivars as affected by different

sowing date
Sowing Bean _ _ I_Day numbers _ G_rpwth degree day
date cultivars Initial of Initial of End of Maturity Initial of  Initial of End of Maturity
flowering pod set flowering flowering  podset  flowering

Sadri 34 45 75 106 418 567 1092 1548
Goli 49 62 91 112 605 821 1284 1649
Akhtar 33 40 68 103 406 496 919 1473

5 May Pak 35 43 73 115 432 537 999 1737
Dorsa 40 47 75 110 496 596 1033 1619
Pach bean 32 39 58 83 394 487 765 1161
Sadri 41 49 72 108 536 677 1041 1638
Goli 46 55 85 116 637 771 1254 1779
Akhtar 40 49 73 107 541 677 1059 1641
Pak 43 54 76 114 583 813 1085 1732

15 May Dorsa 43 52 7 112 583 725 1082 1736
Pach bean 42 49 75 85 572 656 1115 1226
Sadri 44 52 75 111 631 737 1126 1712
Goli 50 61 93 123 727 902 1440 1643
Akhtar 42 49 74 107 575 708 1105 1650
Pak 43 52 7 115 590 737 1158 1770

25 May Dorsa 42 55 84 114 596 785 1285 1804
Pach bean 39 47 74 92 555 656 1092 1422
Sadri 43 51 75 106 634 739 1161 1646
Goli 41 51 88 107 600 739 1388 1677
Akhtar 45 54 76 119 665 785 1160 1815
Pak 42 50 74 109 597 748 1145 1701

4 June Dorsa 42 53 76 112 618 771 1173 1735
Pach bean 39 49 73 95 566 754 1106 1502
Sadri 42 51 74 106 644 788 1163 1633
Goli 44 59 76 117 682 924 1218 1749
Akhtar 41 52 84 109 607 782 1334 1670

14 June Pak 40 50 76 107 613 751 1218 1644
Dorsa 42 54 78 112 647 832 1239 1695
Pach bean 39 48 75 88 601 739 1225 1412
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Table 4. Analysis of variances (Mean squares) for measured traits in bean as affected by different sowing date

100- seed
weight

Pod Seed
numbers numbers
per plant  per pod

Biologinal Harvest  Seed
yield index  protein

Seed Plant

SOV. af Jield height
Replication 26837.29™  34.85ns
Sowing date 4451508.06" 427.117

Cultivar 1899108.29" 6698.09"
Sowing date x Cultivar interaction 20 242072.32"  57.48"
Error b 50  2577.06 9.98
Total 89 - -
(CV %) - 7.71 3.35

15457  057ns 0537
20840 71227 12.04™ 1036851.58™ 3246277 62.63
1.46 0.15 0.02 58799.64 227 10.88
253257 40507 2447  13462109.66" 47347 50.29”
7.58" 155" 008"  23434884™ 57877 6597
415 0.09 0.02 17611.26 1.42 13.49

2
4

Erorra 8 6411.80 43.34
5

359124.87" 24737 6.61™

6.24 4.48 5.56 3.63 6.82 2174

Aoy V ozl mdas jo ls pae g 0o 10 0 Jlaisl mhaw (o ls s ol fae BB 8929 pac w4y s g % NS
ns, *and **: non significant, significant at 5 and 1 probability levels, respectively.
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Table 5. Means comparison of measured traits in different bean cultivars as affected by sowing date x cultivar

interaction

Seed Plant 100- seed Pod Seed Biologinal ~ Harvest Seed
Sowing date Cultivars yield height weight numbers  numbers yield index protein

(kg ha) (cm) (@ per plant  per pod (kg ha) (%) (%)
Sadri 762f 96.40ef 38.56ab 9.33b 2.33e 2809h 25.23de  15.27hc
Goli 361j 110.00cd  33.24bc 5.57f 2.93c 1580j 21779 17.17bc

5 May Akhtar 1378c 93.57f 35.79b 6.6de 3.17b 3557e 38.74ab 17.83b
Pak 1819a 70.97h 37.79ab 10.93a 3.30b 4934ab 36.18b 10.00c

Dorsa 753f 93.57f 27.16d 8.47c 2.73c 3242f 22.23f 8.96¢

Pach bean 1798ab 61.13i 40.40a 8.37c 3.63a 4541c 40.42a 18.27b
Sadri 712fg 108.93cd 37.44ab 9.20b 2.27e 2940gh 24.24e 16.17bc

Goli 306jk 116.83a 33.84hc 5.30fg 2.73cd 1752j 17.51h 17.89b

15 May Akhtar 1244d 97.83ef 36.30b 6.63de 2.90c 3321f 37.47b 18.27b
Pak 1809ab 69.23h 38.27ab 10.97a 3.30b 4745bc 38.11b  12.01bc

Dorsa 6459 92.37f 27.25d 8.27c 2.63d 3512e 17.9%h 9.08¢c

Pach bean 1727b 62.30i 39.86a 8.23¢c 3.27h 4675bc 36.98b 18.10b

Sadri 554h 113.00c 35.11b 8.07c 1.83f 30669 17.98h 21.39b
Goli 264k 119.10b 30.96¢ 4.60gh 2.20e 2134i 12.44i 14.60bc
25 May Akhtar 975e 98.03ef 33.97hc 6.27e 2.63d 3442¢f 27.33cd  11.52c
Pak 1384c 74.53gh 35.55b 10.50a 2.50de 4676bc 29.63c  16.14bc
Dorsa 473i 99.90e 29.20cd 6.90d 2.40e 3511ef 15.58i 31.12a
Pach bean 1205d 62.10i 37.53ab 7.87c 2.93c 4535¢ 26.62d 10.88c
Sadri 99l 119.32b 31.26¢ 6.33e 1.37g 3259fg 3.03k 20.33bc
Goli 68l 116.80a 27.94cd 3.60i 1.37g 2991gh 2.28k 16.34bc
4 June Akhtar 191k 97.83ef 30.29cd 4.27h 1.53g 3259 5.91j 16.79bc
Pak 250k 76.80g 32.50e 8.53c 2.27e 4768h 5.22j 16.88bc
Dorsa 1131 104.80d 25.82d 5.10fg 1.27g 3724de 3.03k 21.07b
Pach bean 257k 73.70gh 37.63ab 6.10e 2.30e 4591bc 5.61j 17.46bc
Sadri 63l 117.70a 27.04d 2.43j 0.47h 3538eg 1.79k 21.85b
Goli 86l 133.13a 24.48d 2.73j 0.87h 3174fg 2.51k 17.17bc
14 June Akhtar 1141 105.87d 26.42d 3.13ij 1.40g 3577e 3.19k 19.23b
Pak 1351 73.50g 27.99cd 4.87g 1.40g 5147a 2.62k 15.06hc
Dorsa 591 99.20e 22.46e 3.33ij 0.80h 3930d 1.51k 23.54h
Pach bean 1441 66.73hi 37.10ab 4.60gh 1.43g 4793b 2.99k 26.25bc

5105 LSD (yg03] g,y 4 duopd i Jledl gmhans 50 (6,10 sire BN wil so S pidie By, shls (g o 40 a5 Sl Sl
Means followed by the same letters in each column are not significantly different at 5% probability level LSD test.
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Table 6. Simple correlation coefficient between measured traits in bean cultivars as affected by different sowing date

Seed 100-seed Plant  Pod number Seed numbers Biologinal Harvest Seed
yield weight height s per plant per pod yield index protein

Seed yield 1

100- seed weight 0.64™ 1

Plant height -0.60"  -0.54" 1

Pod numbers per plant  0.75™ 061"  -0.547 1

Seed numbers perpod  0.817 066"  -0.52" 0.73" 1

Biologinal yield 0.377 0.21" 0.79” 0.32" 0.11™ 1

Harvest index 0.94™ 061"  -0.44" 0.72" 0.86" 0.10™ 1

Seed protein -0.30™ -0.24" 0.28" -0.33" -0.32" -0.90™ -0.29" 1

*and **: significant at 5 and 1 probability levels, respectively.
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