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Table 1. Some of soil physiochemical traits of experimental field
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Depth of Electrical Acidit Organic Total Available Available
cidi ;
sampling conductivity Y Carbon Nitrogen Phosphorus Potassium Soil
(pH) texture
cm) ds.mt) ) () (mg.kg™) (mg.kg™)
0-30 0.73 8.1 1.2 0.12 9.5 640 Silty loam
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Fig. 1. Maximum, minimum and mean air temperature (a); maximum, minimum and mean relative humidity and

rainfall (b) during seed filling period (Rs-R7) for different planting dates
(o= shows length of Rs-R7 in different planting dates, that displayed with PD1, PD2, PD3, PD4, and PD5).
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Table 2. Growth degree day (GDD) and photoperiod (PP) received in the developmental stages

e s (e PD-R1 R1-R5 R5-R7 PD-R7
Planting date Cbls &b
GDD PP GDD PP GDD PP GDD PP
April 21 S, ¥ 650 15.0 233 15.6 211 15.7 1094 154
May 10 AN 717 15.40 304 15.7 170 15.6 1191 15.6
June 3 sls,z Y 702 15.7 168 155 165 153 1034 155
June 20 ols ¥ 629 15.6 192 15.1 114 14.8 936 15.2
July 12 N 618 151 194 14.23 128 14.2 940 14.6
60 ~
2 50 - S o
72
v L S .
S % 40 -
g_g —&— PD-R1
o < 30 ‘/r-\‘\‘
o £ A --m--R1-R5
]
SE 20 - - @ -R5-R7
o
< _.n ++-# PD-R7
S 10 & T
g Te---m TP
0
0 25 50 75 100 125 150
Planting date (day of year)
cls alizo glagy ,U 5o (2o 59, pwlwl ») goi Jolyo 51 S5 5 Job -F UG
Fig. 2. The length of developmental stages (based on thermal day) in different planting dates
Plo 30 sg0d Jolpo 51 S p2 50 GlaST 90 Juo gl yiol sy (e Y Jgaxr
Table 3. Parameter estimation of segmented model in different developmental stages of mungbean
) Lo yialsly
3o el o Parameters R2 F value
Developmental stages a b c d
PD-R1 -143.4 54.9 0.03 398 0.88 20.91*
R1-R5 -37.3 45.4 0.08 217.0 0.28 117"
R5-R7# -0.04 14.2 - - 0.82 13.74*
PD-R7 -170.5 52.3 0.01 328.4 0.99 341.01**

A;..i;lesee.sbaghiow;))ai.\f&)lué)csL}wgﬂjﬁgbjaéwbﬁ@lﬁ#
SO sime e NS 5 00,0 O mhaw ;o o cme o )0 ) mhaw jo o Sme *F
#aand b are slope and intercept of the simple linear regression in this developmental stages, respectively.
**: significant at 1% level; *: significantat at 5% level and ns: non-significant
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Table 4. The results of correlation analysis between the length of different developmental stages in mungbean
(thermal day) and photoperiod (hours)

(2lod 595) 303 Yoo Jsbo
Length of developmental stages (thermal day)
PD-R; Ri-Rs Rs-R; PD-R;
(celo) olidg, oy90 Job PD-R1 0.36" - - 0.16™
Photoperiod (hours) R1-Rs - 0.48"™ - 0.93**
Rs-R7 - - 0.83** 0.91**
PD-R7 - - - 0.93**

Sosme 22 NS g oo, ) mhaw o o cse

**: significantat at 1% level, and ": non-significant
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: ~ E
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Ll R2=0.73** R2=0.21ns
O T T T 1 0 T T T 1
0 40 80 120 160 0 40 80 120 160
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e (0) ol s 90 5 9 (C) (K 5N it (D) (6 @y 31 s 9 (B) b (Sl o yd il )b 51 - Y S
Fig. 3. The effect of planting date on seed germination before (a) and after (b) accelerated aging,
electrical conductivity (c), and emergence percentage (d) of mungbean
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Fig. 4. The effect of planting date on the number of pods per plant (a), the number of seeds per plant (b),

seed weight (x1000) (c), and seed yield (d) in mungbean
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Table 5. The correlation analysis between seed yield and quality and the length of different developmental stages
based on the cumulative thermal day

2N oS o 3 Slos
Seed quality Seed yield
G GAA EC EP NP NS SwW YLD
o5 les g, PD-R1 0.13m -0.66** 0.51* -0.28" 0.46" 0.56* 0.71** 0.75**
Cumulative R1-Rs -0.33m™ -0.53* 0.87** -0.33m 0.89** 0.89** 0.01m 0.43M™
Thermal day
Rs-R7 -0.28 ™ -0.66** 0.71** -0.33m 0.76** 0.77** 0.58* 0.92**
PD-R7 0.04"s -0.74** 0.76** -0.38" 0.70** 0.78** 0.74** 0.85**
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**: significant at 1% level,*: Significant at 5% level and ns: non-significant
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Table 6. Coefficients correlation between seed yield and its components

NP NS SW YLD
NP 1
NS 0.99** 1
SW 0.22 0.32 1
YLD 0.71** 0.71** 0.78** 1
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**: significant at 1% level,*: significant at 5% level and ns: non-significant
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Introduction
Planting date is one of the important issues in agronomy that could be changing quantitative and

qualitative characteristics of crop seeds. Planting date changes seed quality by providing different
environmental conditions such as temperature, relative humidity, day length, radiation, and incidence of
pathogens. It is also effective on seed yield. It affects duration of growth and development. A suitable
planting date leads to optimal utilization of climatic conditions such as temperature, humidity, day length.
It is also important for flowering and grain filling period to take place at the same time with favorite
environmental conditions. As a result, it can improve seed yield and seed quality. Some factors such as
high temperatures, frequent wetting and drying of air, high relative humidity, and continuous rainfalls
have a significant negative effects on seed quality. These conditions during seed development reduce seed
quality in the field. It is obvious that such conditions can be occurred on both early and late planting
dates. Thus, according to an important role of planting date in determination of seed yield and quality, in
this study the effects of environmental conditions during seed filling period on seed yield and quality of
mungbean (Vigna radiata L.) were evaluated by implementing different planting dates in field conditions.

Materials & Methods
This experiment was conducted as a randomized complete block design with three replications at

Agricultural Research Station of Gonbad during 2010, which is located at three kilometers northeast of
the city, with latitude and longitude of 37°16 N and 55°12 E, respectively, and a height of 45 meters
above sea level. In this study, the genotype VC-1973A was cultivated in five planting dates. The planting
dates included April 21, May 10, June 3, June 20 and July 12. The mungbean developmental stages were
divided into three stages includes planting to flowering (PD-R1), flowering to beginning of seed filling
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(R1-R5), and beginning of seed filling to seed maturity (R5-R7). Afterwards, the relationship between the
length of these developmental stages and environmental factors (temperature, relative humidity, rainfall
and photoperiod) occurring during these stages were evaluated in terms of yield and seed quality. Seed
quality was determined via germination, accelerated aging, Electrical conductivity tests, and field
emergence percentage. Data analysis was performed by SAS 9.1.3 (Institute, Inc), and Excel 2007 was
used to draw figures.

Results & Discussion
The results showed that seed quality increased as a result of delayed planting date, whereas seed

yield decreased. Germination of the aged seeds increased by 0.23% per day of delay in planting. On the
other hand, the electrical conductivity per day of delay in planting decreased by 0.43 ps.cm™.g which
reflects the increase in seed vigor. Delaying the planting date led to an increase in field emergence
percentage of about 0.23% per day. In fact, in this study the lowest seed quality was observed for planting
date April 21 (first planting date). The reason for this occurrence can be related to occurrence of very high
temperatures (more than 40°C) and rainfall during seed development (R5-R7). Although the average air
temperature during R5-R7 increased in the next planting dates, but the number of days that temperature
was more than 40°C decreased, which consequently led to increased seed quality. Also, the length of R5-
R7 decreased by delay in planting date, so filling period (R5-R7) was exposed to environmental factors
(particularly high temperatures) for a shorter period. In contrast to seed quality, seed yield decreased
linearly with delay in planting date. The highest seed yield (1144.4 kg.ha') was achieved in the first
planting date (April 21). Then, for each day that planting date was delayed, seed yield decreased by 10.84
kg.ha, and finally in the last planting date (July 12) reached the lowest amount (299 kg.ha*). Reduction
of the length of developmental stages (especially R5-R7) was the most important cause of seed yield loss.

Conclusion

Although, delay in planting date increased seed quality of mungbean, this delay reduced seed yield.
Seed yield in the last planting date decreased 845.4 kg.ha-1 compared to the first planting date. In fact,
delay in planting date decreased seed quantity, but increased its quality. The optimum planting date is the
date that maintains the seed quality at a satisfactory level and produce high seed yield, simultaneously.
Therefore, planting of mungbean in mid-June may lead to higher seed yield, as well as production of
high-quality seeds
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