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ABSTRACT 
 
 This study was carried out on a randomized complete block Design with three replications in 2010 at rice 
research institute of Iran located in Rasht (North of Iran) In order to investigate the effect of different 
concentrations of Paraquat and different time of consumption in varied planting dates of Faba bean on Seed 
yield and toxin residues effects. Experimental treatments included planting date in 3 levels of: 2nd of October, 
17th of October and 1st of November , amount of Paraquat in 3 levels of 0.2, 0.4 and 0.6 Kg/ha, active 
ingredients and time of consuming in 2 levels of : 60% of grain moisture of one third sheathes of lower plant 
and 40% of grain moisture of one third sheathes of lower plant and 3 control treatments of 1- planting date of 2nd 
of October, planting date of 17th of October and planting date of 1st of November. The greatest grain yield was 
derived from a treatment of sowing October 17th in which 0.2 Kg/ha Paraquat was used at 40% grain moisture 
time. The highest rate of Herbicide residues (7.79 ml/kg) was detected in treatment in which 0.6 Kg/ha herbicide 
per hectare was used at 60% grain moisture time. Using  0.6 Kg/ha desiccant at the time of 40% grain moisture 
led to less lethal toxin residue on seeds and has no negative effect on grain yield. 
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Introduction 
 
 According to increasing trend of world 
population growth, food supply is one of the human’s 
biggest challenges. Using plants as an important and 
reliable source has effective role in food supply. Faba 
bean’s seed is a good source of protein, minerals and 
vitamins with life stability [2]. One of the biggest 
difficulties in development of Faba bean cultivation 
in paddy fields is shortness of rice cultivation season 
and synchronism between transplanting of rice 
seedling and harvesting of Faba bean.  
 Second of October is the best time of cultivation 
in order to access to the maximum green sheath yield 
of   Faba bean and if cultivation is delayed, yield is 
decreased significantly [8]. Using desiccant is one of 
the efficient way for decreasing of moisture and 
harvesting of Faba bean.  Desiccant is used before 
harvesting of different crops in northern Carolina of 
America. Sodium Chlorate (5-7 kg) is used for 
desiccation of pepper and beans bushes 7-10 days 
before harvesting. Paraquat is used as a desiccant for 
potato, tomato and bean. Glyphosate and Diquat is 
also applied for tomato cultivation [3, 11]. Spraying 
0.14 kg/ha of Paraquat and 5.6 kg/ha sodium chlorate 

over rice plants reduces water content of crop 
without any negative effect on yield [4].  An 
experiment showed that using Paraquat in three steps 
of 40 and 50% grain moisture indicate that spraying 
at stage of 40 and 50% grain moisture didn’t have 
any damaged on soybean yield and spraying of 
Paraquat at 50% grain moisture hasted ripening 
around 14-15 days earlier than control [6]. Applying 
3 dosages of 0.2, 0.4 and 0.8 Kg/ha Paraquat caused 
no significant difference among treatments compared 
to control for grain yield, herbicide residues and fatty 
acids of rapeseed seeds. Although in 0.8 Kg per 
hectare treatment, more herbicide residues were 
reported [5]. Paraquat is a non-selective contact 
herbicide which controls annual weeds from 
bipyridyliums [10]. Paraquat residues on vegetables 
are negligible when it was used in early vegetative 
period [1].  
 The aim of the present study was to determine 
using desiccants in on Faba bean, present experiment 
was designed and carried out in order to determine 
the most suitable time of applying and concentration 
of Paraquat as a pre- harvest desiccant in different 
planting dates on reduction of grain moisture, other 
agronomical parameters and herbicide residues.  
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Materials and Methods  
 
Experimental site and designe:  
 
 The experiment was carried out a split factorial 
based on a randomized complete block Design with 
three replications in 2010 at rice research institute of 
Iran located in Guilan Province (North of Iran). 
During 2009-2010 growing period, Precipitation of 
that period was 897.4 mm and average temperature 
and humidity in Guilan were 9.9°C and 78.7%, 
respectively. Experimental treatments included 
planting date in 3 levels of: 2nd of October, 17th of 
October and 1st of November , amount of paraquat in 
3 levels of 0.2, 0.4 and 0.6 Kg/ha, active ingredients 
and time of consuming in 2 levels of : 60% of grain 
moisture of one third sheathes of lower plant and 
40% of grain moisture of one third sheathes of lower 
plant and 3 control treatments of 1- planting date of 
2nd of October, planting date of 17th of October and 
planting date of 1st of November.. The sowing was 
made by hand, and 150 kg ha-1 seeds were used. Plots 
included 5 rows, 30 cm in row width and 5 m in 
length. Fertilizers including: 150 kg ha-1 Ammonium 
phosphate and 120 kg ha-1 Potassium sulphate at 
planting date as well as 120 kg ha-1. Hand-weeding 
was carried out several times during crop growth and 
development. After Paraquat sprayed seed moisture 
was determined day by day. Seed reaped when seed 
moisture turned into 14-15%.  
 
Assessment of herbicide residues in grain:  
 
 Herbicide residues on grain was measured by 
liquid chromatography method with high efficiency 
using Agilent 1100 system equipped from Agilent 
Company was used for separation and maintained at 
25°C 9. For measurement of herbicide taken from 
seed per unit area, calculated herbicide concentration 
was multiplied by grain yield. For measurement of 
absorbed herbicide ratio, amount of herbicide 
absorbed in each plot was divided by amount of 
consumed herbicide.  
 
Statistical methods:  
 
 All data were analyzed by SAS software When F 
tests were significant, differences between treatments 
means were compared using LSD at the 0.05 
probability level.  
 
Results and Discussion 
 
Grain Yield and Phenological traits:  
 
 The shortest grain filling period belonged to 
treatment of sowing on 17th October, spraying at 60% 
of moisture and 0.6 Kg/ ha. The longest duration 
from sowing to harvesting belonged to treatment of 
sowing on 2nd of October and at 40% moisture stage 

and usage of 0.2 Kg/ha desiccant. The shortest 
duration from sowing to harvesting belonged to 
treatment of sowing on 1st of November at 60% 
moisture stage and usage of 0.6 Kg/ha desiccant 
(Table 1). As a result, using desiccant with higher 
concentration at later cultivation date with more than 
60% grain moisture shortens cultivation to harvesting 
duration. Griffin and Baudreax, [6] reported that 
Consuming 0.4 Kg per hectare Paraquat at 30%, 40% 
and 50% of grain moisture time caused 5, 11 and 
17days earlier harvesting time respectively compared 
to control and there was no negative effect on yield 
and 1000grain weight.  
 According to results grain yield on planting date 
of 17th October, 40% of grain moisture and 
consuming 0.2 Kg/ha Paraquat led to the highest 
grain yield. The least grain yield belonged to 
treatment of sowing on 1st of November, 60% grain 
moisture stage and consuming 0.6 Kg/ha parquet. 
Regarding mean comparison table, the shortest 
growth and grain filling duration were detected in 
this treatment that finally decreased grain yield 
compared to other treatments (Table 1). According to 
mean comparison table, spraying of Paraquat didn’t 
have any negative effect on grain yield at all of 
sowing date.  
 
Herbicide residues:  
 
 The highest rate of Herbicide residues (7.41 
mg/kg) was detected in treatment in which 0.6 Kg/ha 
Paraquat was used at 60% grain moisture time. If 
desiccant is used at 60% and 40% grain moisture 
time, herbicide residues on grains will be increased 
by using more desiccants.  
 Using 0.2 Kg/ha desiccant led to the lowest 
herbicide residue at both stages. The greatest amount 
of herbicide on canola seeds was detected when the 
highest dosage of Paraquat was consumed5. 
Regarding estimations, it is reported that 35mg per 
kg Paraquat would be lethal for human [7]. Since it is 
reported that herbicide residues on seeds of 
experimental treatments are very low, usage of 
desiccants is recommended in treatments which had 
desirable grain yield.  
 Regarding high grain yield of Faba bean, the 
amount of taken toxin was estimated. Based on 
results, sowing on 17th of October, application of 0.6 
lit/ha and 60% grain moisture time led to the highest 
absorption of toxin in unit of area (Table 1). As an 
explanation of this result, it can be considered that an 
increase in grain yield on cultivation date of October 
17th, finally led to more extraction toxin amount from 
yield. Based on obtained results it seems that using 
higher dosage of paraquat caused increase of toxin 
weight in grain yield. Ratio of absorbed toxin in seed 
to herbicide consumption amount was investigated. 
Based on results, sowing on 2nd of October and using 
0.6 Kg/ha produced the highest toxin ratio. When 0.2 
Kg/ha paraquat was consumed, Toxin absorption 
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ratio was the lowest for all three planting dates. 
Absorbed toxin ratio in application of 0.6 Kg/ha 

paraquat and 60% grain moisture time had the 
highest level.  

 
Table 1: The effect of Planting date, Time of Spray and Amount of spray of desiccant on characters of Faba bean. 

Treatment GrainYield 
(kg/ha) 

100weight 
of seed(g) 

Toxin 
residues(mg/kg) 

Toxin residues in 
grain 

yield(mg/ha) 

Absorbed 
residue 

(%) 

Grain 
filling 

time(day) 

Time to 
maturity(day) 

Planting 
Date 

Oct 2 6224 ab 131.2 a 4.33 ab 25.56 b 4.25 a 43.1 a 235.5 a 
Oct17 7165 a 127.8 b 4.05 b 28.1 a 3.76 b 40.2 b 226.3 b 
Nov 1 5324 b 115.4 c 4.46 a 22.43 c 3.79 b 39.6 c 223.7 c 

Time 
of 

Spray 

60% 
moisture 

5493 b 118.7 b 4.80 a 25.55 a 4.33 a 39.5 b 226.7 b 

40% 
moisture 

6981 a 130.8 a 3.72 b 25.17 a 3.55 b 42.4 a 230.2 a 

Amount 
of Spray 

0.2 
kg/ha 

6800 a 126.1 a 2.25 c 15.26 c 0.91 c 42.8 a 230.5 a 

0.4 
kg/ha 

6348 b 127.1 a 4.31 b 26.76 b 3.52 b 40.7 b 228.3 b 

0.6 
kg/ha 

5564 c 121.3 b 6.28 a 34.07 a 7.38 a 39.3 c 226.6 c 

Values within the same column followed by the same letter are not different at P < 0.05 by an ANOVA protected LSD test.  
 
Table 2: Comparisons between Control and sprayed application of desiccant on characters of Faba bean. 

Treatment GrainYield (kg/ha) 100weight of 
seed(g) 

Grain filling time (day) Time to 
maturity(day) 

Oct 2 Control 6532 130.7 48.0 a 239.3 a 
Sprayed 6224 131.1 43.1 b 235.5 b 

Oct17 Control 72040 128.3 45.3 a 232.3 a 
Sprayed 7163 127.8 39.6 b 226.3 b 

Nov 1 Control 5324 114.6 42.6 a 227.3 a 
Sprayed 5813 115.4 39.5 b 223.3 b 

Values within the same column followed by the same letter are not different at P < 0.05 by an ANOVA protected LSD test.  

 
Conclusion: 
 
 On the basis of results, using desiccant reduced 
grain filling time of faba bean and had no negative 
effect on grain yield. Based on results, application of 
0.6 Kg/ha paraquat and 60% grain moisture time had 
not recommended because it has significant effects 
on toxin residues despite of reducing growth period. 
The results of the survey concluded that application 
of 0.4 Kg/ha and 40% grain moisture could decrease 
growth period with no significant negative effect on 
grain yield. So, sowing on October 17th was 
recommended to Guilan’s farmers. 
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