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Introduction

Secondary or double cropping increases production per unit area and optimizes use of other production
resources. Faba bean responds to and changes its environment by altering on-site soil fertility, microclimate, and
wild flora and fauna co-habitats. Besides its worldwide use for food and feed, extensive knowledge exists about its
ability to symbiotically fix and add nitrogen to the soil, making additional soil nitrogen available and enhancing and
sustaining soil productivity. The optimum planting date optimizes the use of climatic factors such as temperature,
humidity, and day length, as well as matching flowering time with appropriate temperature. Planting date should be
set so that overheating does not harm the plant, especially during the flowering period. A change in planting date
may also overshadow the plant's yield by affecting the adaptation of plant growth to environmental conditions and
vegetative and reproductive growth (Oplinger et al., 2000). Therefore, knowing the thermal indicators such as the
heat accumulation unit, which in most sources is referred to as the degree of maturity days.All its other
mathematical derivations are the same as the hlio-thermal unit (HTU), growing degree days (GDD), pheno-thermal
index (PTI), crop heat unit (CHU), heat use efficiency (HUE), relative temperature disparity (RTD), It can provide
basic principles for determining the phenological stages and the optimum planting date (Sreenivas et al., 2010).

Materials and Methods

In order to investigate the effect of off-season sowing date (summer) on the accumulation of thermal units, yield
and yield components in faba bean var. Luzde otono, an experiment was carried out as a split plot based on
randomized complete blocks design with three replications during 2017-2018 for two years at Agricultural Research
Station Gharakhil (gaem shahr). Experimental treatments were sowing dates in four levels of June 10, 30 ,July 20,
and August 10, main plot, and row spacing in three levels of 45, 60, and 75 cm as subplots. During vegetative and
reproductive phases, weeds were controlled, and data were recorded on days to flowering, days to maturity, plant
height, harvest index, number of pods per plant, number of seeds per pod, 100-seed weight, and Green pod yield.
Also, in maturity, marginal, yield, and yield components were calculated after removing the effect. Data were
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analyzed using the SAS. Ver. 9.1 and figures were drawn by EXCEL and means compared by using DMRT at the
5% probability level.

Results and Discussion

The analysis of variance showed that the effect of year and planting date and their interactions on number of
pods per plant, pod length, plant height, and green pod yield were significant (P<0.01). The unit of heliothermal was
greater in 2018 (from 0.47 to 0.88) compared to 2017 (from 0.45 to 0.86); this was due to the increase in average air
temperature and the number of sunshine hours. The highest heat use efficiency (HUE) was obtained related to the
third sowing date (July 20) in 2018. Also, among the studied indicators are the heat use efficiency (HUE), the
efficiency of consumption of sunny hours (RUE), and the estimated thermal requirement of faba bean var. Luzde
otono in different sowing dates and at different stages of development, and in this direction, due to having a constant
and logical trend, they have a relative superiority over other indicators such as GDD and PTI.

Conclusion

The results of mean comparisons showed that the highest green pods yield Gained var. Luzde otono in the third
sowing date (July 20) with 10422 (kg ha') and row spacing 60 cm with 10723 (kg ha'). Based on the results of this
research, To escape from heat and thermal stress during the reproductive stage of Faba bean in mid-summer and
poding did not coincide with a drop in temperature at the beginning of autumn to achieve the highest yield Faba
bean var. Luzde otono should be planted in August.
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Fig. 1- Mean temperature, during the growth season summer Vicia faba L. in years 2017-2018
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Fig. 2- The amount of monthly rainfall during the growth season summer Vicia faba L. in years 2017-2018
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Fig. 3- Fluctuations in the number of sunshine hours in Vicia faba L., in summer planting conditions during 2017 and 2018
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Table 3- Heat use efficiency, helio-thermal unit, photo-thermal index, sun shine hours use efficiency and green pod yield in
Vicia faba L., in summer planting conditions during 2017 and 2018
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Table 4. Comparisons heat use efficiency, helio-thermal unit, photo -thermal index, sun shine hours use efficiency and green

pod yield in Vicia faba L., in summer planting conditions during 2017 and 2018
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Table 5- Analysis of variance of yield and yield components of experimental treatment in Vicia faba L. var. Luzde otono in
summer planting conditions during 2017 and 2018
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i3, 2 1.10"m 0.02™ 0.98 " 6.16" 2.91m 162787.3"™
Y xRS
whol sl 8 0.58 0.55 0.79 12.65 6.36 97799.9
Error a
ng &b 3 2.29™ 22.72" 69.22" 131.12* 449.08™ 87991087.3™
Planting date
&bx Jl
el 3 0.56 ™ 0.89" 0.14m™ 43.87" 50.86™ 2213350.9™
Y x Planting
date
X 3y dlold
<l @b 6 4.05™ 1.19™ 2.93" 51.18™ 15.69M 10269224.2™
RS x Planting
date
Bl b x Jl
Ch2yslols x 6 177 0.39" 1.29 20.81™ 2207° 3735145
Y x Planting
datex RS
oo sl 36 051 0.24 0.69 15.11 10.38 285755.6
Error b
Sl e 13.71 7.82 10.67 12.71 13.91 17.02
CV (%)
e p NS fhuo > S g i plaw ) JB Gre gy KK 5 F
*and **: Significant at 5 and 1% respectively; ns: no significant
ol i el laylowd o 5 BME 3 4y Dl (pSkee L ya dily alass
AL 1 ash A/AY sl b (13,0 Jol) pow cuisls” go,l o Mal Al o Slgs 50 3 Sas glinl 5 (S5 My wbs sl
@ bgsye BME 13 &l slawi (p 5S 9 3)y9) Cawwndas |y 4y cp YL m e 8 el gyl ol lis by 4ol ol ubs

o alads 515 Jaan) 090 AV L (55 Ve ) pod cils &)l duslio gols (0 Joas) cosl M ¢ a b olas y gyl



OYY 5o ailbowl cudls g, 4 (Vicia faba L.) YU 95 9 &)y gewly cow o

Omae et ) 4, Ken g slogl .(F Jgio) D90 (5 i g > M
ceel ol oed ooy Led Liul38l cinges Hlelsl (al., 2012
Ln 5 g ey l3il Jli 40 Y 5, it > jnlS
SLiblos )3 oS iug) 0093 Jsb 4 dagi b gd o LadLe 4
oioh e Lulpd 4 s (VL Colus 1 &S iy gl
(313 Jsl) pow el Gyl )3 sl Jl3)05 0 w3 Cagbo) g Lo
byly 5 L ol 038 adgi |y gy jo OME slaws dlawy o YL oS
5 950 el Salofl Sl ol b .cusl 03gr 59 (6 sk
30U 1) el ol (Hashemi-dezfouli et al., 2001) .S
Iy 0as ol cuslS Fu,li 50 digy ;0 BME dlaad p3gs ol .S o
Sadll Wi 5 (ag) 15) 0093 (g S SYsb I (AU Gl
(Degwy et al., 2010) )lSen 5 (555 .Cuils aigy jo =8
Cood 1y adg jd G dluwi Wlgi o CudlS Fu,li oS A8 )5 Ao
5 BME 3lass O/FY L (31,0 ¥+) pylee sl gu)bamd )8 ,5b
GBILE slaws a8 bl (5 Jgun) 25l Cawdds 45 oy yieS |y dge
o ol dusly dgr L3l 35 9 Ay j0 0,5 IS ol & Wiy
cladils sl Lials ) 0y90 Job LiolS o cuils b
- o 4T g 50 BME sl ials ol Jlis 4 g glis)] ials (o )3
Lol oo (Ahmadi, 2011) (csas! (Salehi et al., 2008) 34
sy olagd 2595 At yorie sliolh €S o) oS Ll ] 2ges
23)5 0 o3 9 59y Jobo 5l (gaslunsl Ll b olS ool 5 (o)
Ol 5 pdie Slsy b e RalS aTg )3 SIS Sl
sl ils8l cle (Rezvani Moghaddam &Samarjan, 2009)
OhbSen 5 ol gy (il (b Mg 1) g > S

L3)S° S3 1) e o JS olaw jialS” (Naseri et al., 2015)

S s
3 Skos 3 sage B 55 o0 )13 o] )3 Wl &5 B Jsbo

Al olaay g BME Job b ol j0 BBMe dluwy 4 g5l )l ails
.(Panbekar et al., 2015) s)by Ky B Job 4 M j»
&b —talofl Lol o 45 05 o] S0k cuilly o0
slacind) x c il lage)ls HeSLs 9> LS eap 9 cuils
Slaslis ;3 (0 Jado) 400)8 Jb pme b0 K o > S
WAL ()2 V) Jgl ccsls 2o, 0 adde Jobo 1uSke

o3l A s oS gl sy 1 BME Jgbo 208 yte Lo

o Ll 5 45 sl a5 )31, 45 ) 1L sl
olej o plals a5 ui cel (3hye Jgl) pow coisls Fu)ls jo
2 LSS 0)55 50 bo)S 4 aalb U (20 5 ool 51 4 599
05t 4lge ML (ol )50 b LeyS Bl L pod 9 Jgl el )6
Oiul38l 50,8 e o alil olawy ials ecel y ol ol &S
Ul e o bl 0 g wgllas oS Gyl > BME > &l dluws
0)9> (b uslie @)l anyd Jai I aee Ggllae Lulyd 1 (86
-0 e > &b ol li8l coge oS Wl 2l 5 Slidl 0o )F
Sadeghipour et ) )l Seng 55 S3le (Ahmadi, 2011) »,5
GBMLe Coxdao 4 BME ja 43 ails dluss cid S 5,155 (al., 2005
b ol ol sl )T b slacde o)l S oS j»
UiblS oL (eYL Cuowwdy BMe p> ashy dlass g 039 (6 i
i 500 ldise b g oyl ] odel Cawdds b ol e
Al oyl Jles oa (Eilkaee & Emam, 2003)  plol 4 SISLI
5 C8,S5 1,8 ciS b, alob U oo (M > 4l
o5 0L 58l e e el gl (P Jgie) A5 o sne
OhlSed g Jlage bwgy M 3 ash slaw o LS (ST
Agung & ) aJbgaSe 9 55T 4 (Mohdal et al., 2004)
LSl ol oas (45155 ML olS (41, (Mcdonald, 1998
29a b gy yb b sl )3 e il lo 3 (Saxena, 1984)

Doy wnlys 4y ] ol s 4 ataly (o3b;

A5 gs yo SIS olaas
g CdS s 550 S ol i baesls wilslg dnjou b
gy BILE sl o Loyl Jolite Il g cusS cady alols
slasles ;5 s 0 AL sliw (1SSl (O Jgas) 350 jly sime
IS gy 9390 yusio VA G VY o cuiS sl alise
-0 ol calisee glajlog )0 Wy yd M Sl (1Sl il s
03538l d gy 1> BME lawy p lacad, o alold inl58l b a8 aas
2l sy Sles izl gl )3 cgeme pbod (7 Jgi2) Conl 05
a uiSly o 1y Oly o oy Ay 50 BME dluw (Yo &
wlad ) s ddes 5l b pie o) S 5 e ) i
BMe VAR L (3 po Jgl) pow cudlS o )b iaas o lis &gy
o> AL A/FD (33,5 ¥+ ) Jol slaciisls fu b dy Coms a4y
Maw 1w Sibo (glyls wgsyd BME /¥ (15 V) pod cuslS Fu,b g



oY 5l o ¥ o)loid 10wl (55 )3liS (ol pgp 4y pi5 OVA

alb Voo 59 slain Jlaa 13 Oy p3 g del Cowda 5, S
ol 3y Slas cjn o 3T il Voo 9.l LialS 65 Y 4
Cbge g Lo S il @ o)l ()39 9 08 o S8 18 (b 3 oS
(Hashemabadi & Sedaghathour, »,l> S O£ o0,

.2006)

e ML o Slac
1y b oo 9 LS dnals Sy Colled e als 3,Skec
Sl 0ad (b (e @lio pluw g adiadd jl oolil ¢gas
2 §yeme dlads p]el e ilS &5 (Cheema et al., 2001)
Sl a5 (blis )3 ofagas (£l); GLS g o e Slasenal
Ol gl jo ma il slo)S oored (Jaome iudgizs
95 il yls 4 jo0 ol (Harris et al., 2001) wsb o cdiiud
ol 18U o MBL, jwdE 5 )Slas oS 5 lis Al
Aoy S Jloin] pmaw 3 ailunl cuslS go,l g cas,y (alo]
Okpara et al., ) o )LSon o LSl (8 Jodn) 405,5 Jbo o
W58 cuils Gl sl cos ML 4 3,Slee 45 63905 L (1999
cuslio glod b (2O 5 loj a5 29 o umw gBg0dy CuilS g 3l
degllio 98 oS gy 4l 9 M doni 53 9035 3,55
by ol ML bl cuslS” slago )b dls 95 Sy sl 1 Sbo
a sy da wlgdy (Cudls Fu )b uegw) Dl e Jol dibiusls cusls )
(¥ JS5) YL (o8l Sl oo 5 (Y i) (gra2 45, 5y,
(30,0 Yo g i Ve, 5 ¥+ ) csls slagu,ls ad 4 Cuus
P AE ga) 2550 cmday gyt 5 St odlo e sl
oye Jg (st p S 5 5 Bl jraociV 3 Slae (Siles
Caa 4S5 0393 )Slos oy iy (g, )3 p,55LS V- FYY L
aily 5, Slos oI5l aoyd AF (330 Vo) cuslS gl op 3l @
o=l o oLy ceslS Fuyl 50 b jawcdMe 3 Slos Ll
O anlge g (Jasme Joloe | ais edlitwl wlS e A, oSl
Al oo ree el byl s Uy lidl 00,5 9 25 5 690
(Kianbakht et al., |)Ken g cowsls gli b opl a8 (V Jois)
S 0Slas 3l ped g Jol cuilS lag,l o)l célles 2014)
aS (S 53 p,SolSAYYY 5 540 b i pay) Gl 035y 0555 5

po—e CuiS F)b slas 4 bgipe SME Jobo oy 9 ol sl
s 8IS (5 Jgiz) 9 st gils WIYY (5:S5bia b (shyo )
ools Jealpe 5y95 5 Jdsay wilgi o caslS o 8l L Me
byly 5 g ol led U Sy g (208Me ai5le oS (s
Cawo 45 wsb bl (Naruirad et al., 2009) )Son 4 o,
bl o (S8 Jolge lgisas |y BMe Jobo g OMe p> il slaws
bl (ol glaedgs a8 winily Hly g 84S 0 S > lcuieds
038y 4055 11 (g iy BME Job o0l 5l cdMe >yt il dlass
-l w5 el olte sl Jemily (Sj 5 5 caliee pB )l
Rahmani et al., ) 4}l Sen g (blasy a5yl 5, b ey slo
» L g pl5) 3 G2 Jyb a8 ol5S 5 (2012

Gl 48l EalS (e by aeluel bayly

Aoy G59
Sl &l Vev fyjg Cas oS 0 lis il ylg 450 guls
o 9 4 b pme do )y S Jloin] paw o clilS slag )L
(B Jgies) dmis o i oS slaciys, dlold 5l cov cibn
" e Oyl g e o3Il | Slie 4> Vv (55 edes ysboey
258 0L a3 5055 0395 (b (o 5 Ol bl g g Bl il
cobe oluglis 4> (Khadem Hamza et al., 2005) %350 o
pySAYOIAY b (55 V+) pod cablS oyl po cails Voo 59 oS po
e S WWEIES L (3,3 ¥+ ) gl cudlS )b )3 g oy st
slod (35 1+) pod bl )l 3 (7 Jgia) 29l camaey ], 4,
2l 511, o3lil oy s oy 5 0301 sllas olS 15, (<l lon
28 D2 yS wde 0 el iy (cpl gl g 03505 D4350
G 05 5 9 &l 45, sy 45 5,5 _e ] (Faraji, 2006)
Comd 41> 055 0993 (o 55 (gdygd il clyd 4 lgie |
2 LS g gy il sl b aily ol ojlal a5 )3 ass g ol
Ll 3 sl ol i Ay & (03 5 o 55 (alesS
Ay doalgzs joabbdy BME > &b W)y il Jrise deliol
ol bl 55 (Turk et al., 2002) ,Sen 4 )05



OY 0 aibiwgl cosls o6 & (Vicia faba L.) 8L 6,9 5 &5yl y> gy e 9y

293 a1y 0, Slas (008 5 (e i i IS )3 p)SlS
Dahmardeh et al.,) - ,\\Koa 5 035023 (5 Jgio) L3> olais|
3y Slos g 4l oy Slas digr w515 Liul38l b cidged Hlelsl (2010
LS BFFE) juscSe 5 Slas 58 23l Gl Kool
Cdedns 48 g (0 Vo) cuilS gl op 3T 4 bgsye (iSa p
o ke b g3 Loy 98 g (o) dlsye ) Ol 42>

{ Joi2) 25 3,Skas ials

Slils Lalgl (slo)S b ol o553 o 3,98 5 ey Vo]
35058 g azalS Chens )yl (s (Y ) JS3) L3b s
Sltglof] 3 o Gl SISy b )45 S (g0 Jsb 0
Cawl 0 0,l3l )] 4 (Kaiser & Hannan, 1985) bl 4,518
Pl xgd oS 3y Slas LS 4 oxie Slgioe Jole (pren
4235y e jw S 5 Shos y CulS slachd) o Jeols
slecasd, o alol oS ol )l b Sile duslio (O Jois)
VWYY 5 VOYA 5, Slos (5:55le Ly o gl 5+ 5 F0 oS

WAV 9 WA Sl (b ailianls CudS bl pud 1> ML oS (2551 3,90 Sl 2 (oalojl (gl ylond (uSlo dnmlilo —1 g
Table 6- Mean comparisons of experimental treatment on evaluated traits of Vicia faba L. in summer planting conditions
during 2017 and 2018
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* Means by the uncommon letter in each column are significantly (p<0.05) different.
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