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Figure 1- Mean maximum, minimum
temperature and values of precipitation in
Gonbad in 2012-2013 (Gonbad synoptic
station)

Ol Su3elsxd Dlao (il )l 5o 1g58l9s

G 5o, ol wla v p cills &b 51 as slo
S Sy U 59, cguandils £4,05 U g, olows « 20 5
Jlil gl )5 als Gal 5 0y90 9 Suisle s
oSl hlie g oS5 51 og o pme woys S
Mg 398 Slao 5l S (g9, il &)L
@ls LA B 5, ¢ 235 B 5, (V J5o2) 09
3 Al Gal 0590 5 Siglesed (S, U s,
AYYIAY Q0/-7 L cspa Jol el &b
Ll |y polae i 59, FO/-F 5 VVYV/AY
) pgw S Fl 0 090 (pl S o ).o-l.s
L2lS 5o, YYAY g VYA )0/ F APAY & s 5
S e Gy Oley Doe elS ade 28l
4 Wlg oo Yeiml wuils o 3b L 398 Jolpe
al> o 12 eSS gl oY les el g Les ilsél

097 hbise 9y Jsb g e by s o,

(lop g ol Lyl

J992) (ogslS 0 el alse g o Ll
3 Sl g Plas sles (Sl a5 ol oLis ()
8l als 1YY Jle 60 5,31 (bl slaole o
Loo J8las 0,5 yiol3d8l 4y £4,0 saore (yega olo 3l g
9 WA Jlo ((wgudes a0 Y/F) ole (g0 o
Jlo (wgamdws a0 YOIA) oloys jo ol Sl
300 gole b cwgume Cglas 45wl < VYAY
(Uogamdos YOIV 5 VEIY (gloo b o 5a) 50,05 5
Hlaz les e (0 5V ole ren jo il
o (sled Toume dm & e 5 a8 S 3
8 rals

0,99 soole o SL e anlis b
Ol STas a5 wb sdalie (VUK ol
J8la> 5 VWY (o o VEF/T) olo pag jo )0
as ols #, YYAY (o s yo0) ole oloys o QT
K1) olo 0 g 5 wlo s slaole o Sz Dol
Sl 92y o plea (ol i ke Vg Y

2l ial39l Toazme yo0 50 51 Goyb liee

G- Ges) uwl.oj szl Joe S Glasiin =Y Jgoo

(o gl Yo
Table 1- Soil charecterestics of location of test
(Depth of 0to 30cm)
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Table 2- Analysis of variance for phenilogica traits of faba bean in different density and planting dates

§ouw y U
Ol s’ 29lo sol3T a0 B U5, gualo U g, i_, ) .)?) Alo yals g 0,90
o > Day to Flowering Day to seed "”J"‘}”& _ o Y
SO.V. df formation Day to phygo|og|ca| Seed fllllng perlod
maturity
Replication 3 65.33" 36.75" 52.56 3.52°
Planting date (PD) 2 276.06" 3321.64" 10215.77"" 1958.25"
Density (D) 3 0.16™ 0.13™ 0.18™ 0.24"™
PDxD 6 0.14™ 0.20™ 1.12™ 0.47™
Error 33 12.01 6.38 3.02 0.97
C.V (%) - 3.83 2.16 1.15 2.91

oy iy Jiol mhaw jo lo gixe F ooy S Jlexs zhw o Sl s FE 0082 o e pas s
ns: non-significant, *and **: significant at 5% and 1% probability levels, respectively.
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Table 3- Mean comparisons of some traits of phonological of faba bean in different planting dates

cls g, P 5, Goeails B 39, S 3ede e (S Uiy, alo youd 3 0590
Planting dates Day to flowering Day to seed formation  Day to physiological maturity  Seed filling duration (day)
4 November 95.06 132.87 177.93 45.06
4 December 89.5 112.43 146.25 3381
3 January 86.93 105.06 128 22.93
LSDsg, 2.49 1.81 1.25 0.71
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Table 4- Analysis of variance for yield, yield components of faba bean in different density and planting

dates
Lo slawy PSlos 315 olasy
R ) 29 Pl Sl pli jo dils sluxy &ils (y39 ’ . 2B
Ol i’ 2alo _ W N 4ils & Slos Ay
sov &l d Seed Seed iologicd  Seedyield  Seed numb
T df Po number/pod  weight Biologi number
number/plant yield /plant
Replication 3 10.72"™ 0.06™ 0.14™ 20217.13™ 5435.67™ 17.13™®
Planting date (PD) 2 157.54 6.27 1.29 825902.93 50074.67 1463.81
Density (D) 3 20.96™ 1.44" 0.032"™ 16954.63™ 3067.27™ 272.57™
PD*D 6 78.29™ 1.68™ 0.11™ 53274.84™ 10315.44™ 250.36™
Error 33 7.04 0.91 0.06 38550.24 10785.45 106.88
C.V (%) 35.29 22.36 20.12 20.63 25.63 34.82

Ao, gy g (0l s Fase S zhw jo o pxe FE 009 o g pas ns
ns: non-significant, *and **: significant at 5% and 1% probability levels, respectively.
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Table 5- Mean comparisons of yield and components of faba bean in different planting dates

L S Slos ) 5o &ilo olaws
cuilS g, Wgs yo plad Slass ol 45 &l oluss “ls 0 Soislan wlo o Slos S
. Seed weight el Seed yield ’
Planting dates Pod number/plant ~ Seed number/pod Biological > Seed number
©) , > (g/m)

yield (g/m°) /plant
4November 5.06 3.56 147 1200.37 451.53 20.25
4December 9.37 4.73 1.30 899.06 420.83 39.37
3 January 8.12 454 0.92 755.16 343 29.43
LSDsgy, 244 0.68 0.17 141.23 74.70 10.94

5,5 LSD g, a0 (5)ls me M (6 )lel Llod 5l axiwn S jiies g slls gt ,o 50 a5 oo Sl
Means in each column followed by similar letter(s) are not significantly different using LSD Tes
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Figure 2- The progress of seed filling in three planting dates in faba bean
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Table 6- Coefficients related to sigmoid equation to seed weight changes of faba bean in day after

seed filling
n atse btse ctse R?
Planting date
4November 8 1087.6+194.7 0.12+0.05 35.71+4.43 0.97
4December 7 2808.1+455.7 0.24+0.01 42.14+2.17 0.99
3 January 6 1952.6+93.39 0.22+0.01 26.47+0.48 0.99

N ls Sita o3 il s s B0 4 Gaumy sly p3Y ooy € cails Kt 59 il cod 0 (oye sy o5 en) ails St 59 gozs STo> A
Slaslie slass

a maximum of seed weight , b: slope increasing seed weight, m: time required for 50% maximum of seed weight (day
after seed filling)
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Figure 3- The relation of seed weight with seed filling rate in faba bean
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Table 7- Coefficients of liner regression between seed weight and seed filling rate in different planting
dates (a: intercept, b: slope)

Planting date Equation atse btse R?
coefficients
4 November -0.001+0.012 45.11+0.37 0.99
4 December 0.001+0.049 32.43+1.16 0.98
3 January 0.050+0.044 26.66+1.30 0.96
50 - y=-0.2781x + 1.7919r 1.6 . N NI
45 = R2=0.9531 | ,, A
= 40 + - seed weight
" =] = il . .
n = 35 i seed filling duration
a : Py S
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3 £ I i 45 g
53 3 & y = -8.5313x + 51,833 8 G T
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Figure 4- The progress of seed filling duration and seed weight in different planting dates
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Table 8- Coefficients of liner regression between seed filling duration and seed weight in different
planting dates (a: intercept, b: slope)

Equation coefficients atse btse R?
Seed filling duration(day) 51.83+6.58 -8.53+3.04 0.87
Seed weight (mg) 1.78+0.28 -0.27+0.13 0.95
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Abstract

To investigate the effect of planting date and plant density on phenology, seed yield, its
components, seed filling rate and grain filling period of faba bean, a factoria experiment
based on randomized complete block design with four replications was conducted at Research
Farm of Agricultural Sciences and Natural Resources of Gonbad University, Iran, during
growing season of 2012-2013. The factors were three planting dates (4™ of November, 4™ of
December 2013 and 3" of January 2014) and four planting densities (8, 12, 16 and 18
plant/m?). The results showed that planting dates significantly affected on phenology, yield
and its components, seed filling rate and periods while the effect of plant density on seed
filling period was not significant. Comparison of sigmoid equation coefficients showed that
seed filling rates in three planting dates were different. The highest seed filling rate was
obtained in 3" of January and the lowest at November 4, planting dates. The effect of planting
date on seed filling duration was aso significant, but it was not on plant density. Regression
analysis showed that increasing 0.01g seed growth rate in seed unit, resulted in seed weight
increase by 45.11, 32.43 and 26.66 g for November 4, December 4 and January 3 planting
dates respectively. Delaying planting dates decreased seed filling period by 8.53 days and
seed weight by 0.27 g. due to its effect on day length and temperature changes. Delayed
planting dates were more effective on the rate and period of seed filling and phenology of
faba bean. Delaying in planting date increased time to emergence, while decreased seed filling
period and seed yield because of coincidence of this period with high temperatures.

Key words: Faba bean, Phenology, Seed filling period, Seed weight, Yield.
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