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Editorial Summary

Dear Author,

It has been our pleasure to assist you with the polishing of your manuscript. During editing, some questions and concerns arose. These are listed below.

Queries, suggestions, and/or comments

	Page/ Line number(s)/ Section 

	Details required
	Author’s response

	Lines 10-25
	“This study is about quantifying response flowering rate to temperature and photoperiod. Results indicated that the response of faba bean flowering rate is described by beta-segmented (Barakat, Saraziri, Eraghi) and beta-quadratic functions (Gavi). The use of quantitative data about the response of phonological development to temperature and photoperiod in faba bean is limited. This study was undertaken to examine phonological development of four faba bean cultivars (Barakat, Saraziri, Eraghi, Gavi) under 11 sowing dates. The experiment was conducted in Gorgan during 2005-2006. Various response functions were evaluated for unctions, cardinal temperatures (base, optimum, and ceiling) for flowering and ceiling photoperiod (the photoperiod below which flowering rate begins to decrease), and photoperiod sensitivity coefficient (slope of the function in response to photoperiod) for flowering rate were determined. Barakat, Saraziri, and Eraghi cultivars showed a qualitative long-day plant (LDP) response to photoperiod, and progress toward flowering stopped when photoperiod decreased about 10 h per day. However, Gavi cultivar showed a quantitative long-day plant (LDP) response to photoperiod. Ceiling photoperiod estimated by beta-segmented function for Barakat, Saraziri, and Eraghi cultivars were between 14.5 to 16.1 h and by beta-quadratic function for Gavi cultivar was 15.3.”
Please check if ok.
	

	Lines 30-53
	“The most important phonological stage is the flowering stage where plant transmission from the processes changes with the plant growth. The quantification of the exact phonological growth in all simulation models of the plants is necessary. The influential parameters on phonology of each cultivar can be distinct and unique (Farre et al., 2002). The predictive ability of reproductive and vegetative growth stage as a function from particular environmental variable is a basic requirement for crop models(Grimm et al., 1994). Predicted models of the phonological growth according to reaction description is stable to the environmental factors (Hammer et al., 1996).”
Please check if ok.
	

	Lines 53-57
	“For model usage in wider range from cultivation dates and latitude are used and photoperiod effect in addition to thermo time effect are considered. The models application and development for the exact explanation of phonological growth reaction to temperature and photoperiod is under farm situation (Birch et al., 1998).”
Please clarify your meaning here.
	

	Lines 57-135
	“There are several models for quantifying these reactions. However, often in places with different environment condition, these models show unsuccessful predicts. A reason for such behaviors is that the used parameter in the model is estimated from a series of limited data. To obtain more estimates of the parameters for predicting phonological stages, the used data must include wide range of places and/or cultivation dates (Grimm et al., 1993, Soltani et al., 2006). Ellis et al. (1990) reported that ceiling photoperiod which delays the flowering of different bean cultivars is more than eighteen daylight hours. Besides, it is determined that the ceiling photoperiod (the longest photoperiod that causes the maximum delay in flowering) for different bean genotypes is not the same. In most genotypes, the ceiling photoperiod is more than 10 to 16 daylight hours (Roberts et al., 2002). Except in bean cultivars that flower early, flower initiation in other bean cultivars is actuated with high temperature and the length of day. In the other, long days are needed for complete flower development. When the temperature is higher than 14 degrees centigrade and especially higher than 23, an inhibition state happens in the bean's flower initiation. Temperatures of lower than 10 can be influential in the bean's flower initiation .The plant also can receive such low temperatures during fetal period on the basic plant (Evans, 1959). Most bean genotypes are sensitive to the photoperiod and require long days before they can flower (Hadle et al., 1984). Evans (1959) reported that the required temperature for the beginning of sexual reproduction for a winter type is 22 degrees centigrade, and that for another winter type is 17 degrees centigrade. Beans are long-day plants. The necessary range of the photoperiod for flowering of the spring and winter bean cultivars is 14 to 24 hours (Stutzel, 1995b). Turpin et al. (2002) reported basic and ceiling photoperiods for flowering period until the bean's seed formation are 12.5 and 14 hours, respectively. Also, these two photoperiods from the beginning stage until the formation of the bean's seed were reported at 12.5 and 14 hours, respectively. For stages after seed filling of the bean—from seed formation to seed maturation and from seed maturation to harvesting, only the temperature is effective in growth completion. Ellis et al. (1992) reported a basic, optimum, and ceiling temperatures of 7, 30.5, and 40 degrees centigrade, respectively, for steps between sprouting and maturity of mungbean. Yin et al. (1997) reported that the basic, optimum, and ceiling temperatures for the steps between sprouting till peanut maturity are 9, 29, and 39 degrees centigrade. The quality perception of the bean's phonological growth reaction to the photoperiod and temperature allows the formation of a model for the time predicting the different possible growth stages. Having access to such information by doing farm survey will provide the possibility of determining the suitable sowing date for different cultivars. Cardinal temperature (basic, optimum, and ceiling) and photoperiod's parameters (ceiling photoperiod, optimum photoperiod, sensitivity coefficient to photoperiod, and the slope of growth rate in front of the photoperiod) are important in using these models. Because there are no available detailed information about bean's reaction (Iranian cultivars) to the temperature and photoperiod, this survey was done with the following aims: to compare the different models in terms of the flowering rate reaction of different bean cultivars to the temperature and the photoperiod in the farm condition and to determine the cardinal temperature and related parameters in the reaction to the photoperiod (ceiling daylight and coefficient to the photoperiod) for the flowering stage of different bean cultivars in the farm condition and its variety survey.”
Please check if ok.
	

	Lines 139-207
	“This experiment was conducted within 2005 and 2006 in Gorgan agriculture research with northern latitude 39045/ eastern longitude 54025/ and 5.5 meters high above sea level in silty clay loam soil. The considered land was plowed after wheat harvest in 2004. The experiment included 11 sowing dates: 4 August, 1 September, 2 October, 31 October, 30 November, and 31 December in 2005 and 31 January, 1 March, 30 March, 28 April, and 28 May in 2006. In each sowing date, the experiment was performed in a design of randomized complete blocks with 4 replication, each block containing 4 bean cultivars from different regions: Barekat (the main cultivar in Gholestan province), Saraziri (the main cultivar in Khozestan province), Gavi (the main cultivar in Lorestan province), and Eraghi (the main cultivar in Gholestan province); each grain weighs 1320, 1250, 1200, and 520 grams, respectively. Every plot  included 3 sowing lines with an interval of 4 meters and 60 centimeters. In this study, 10 bushes (brush and brush wood) were selected randomly in order of the flowering stage record for each sowing date in each plot and were marked with a string. When 50% of these marked bushes contain at least one flower, the flowering date of the plot is recorded (Fehr & Caviness, 1980).”
Please check if ok.
	

	Lines 207-212
	“The record of pod beginning stage (R3; when 50% of the marked bushes in 4 or greater countable nodes of the main stem yellow, the seed length reaches to 3 millimeters), the beginning maturation or physiological maturation (R7,when 50% of marked bushes have at least one yellow pod in every place of the bush) and complete maturation (R8, when most of 90% of the pods change into ripe pod color, yellow or brown) were done on the same 10 bushes that were selected for recording of flowering stage.”
Please clarify your meaning here.
	

	Lines 212-227
	“For calculating the beginning and end of the photoperiod, a time was considered when the sun is 6 degrees under the horizon. Sunlight intensity before the sunrise and after the sunset is enough to affect the plant's reaction to the photoperiod (Fehr & Caviness, 1980). Then, the opposite of the required time was calculated for reaching the 50% flowering rate. In calculating of growth rate from sprouting to flowering as a function of temperature and photoperiod, this equation was used (Soltani et al., 2006a). 
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In this equation, R is the growth rate; Rmax is the growth rate in ceiling temperature and photoperiod (maximum growth rate), f (T) is the temperature function, and f (pp) is the photoperiodic function. The opposite of Rmax (shown with f0) shows the minimum number of days required from sprouting to flowering stage. f (pp) and f(T) are calculated for each day separately, and their amount varies between zero and 1. When f (T) and f (pp) are equal to one, the flowering happens during the minimum time (or maximum rate). When the growth rate for each day and its total amount are calculated and are equal to one, it is predicted that flowering has occurred during this time; this means that:”
Please check if ok.
	

	Lines 306-369
	“In this functions, T is the average weather temperature, Tb is the basic temperature, T0 is the optimum temperature, T01 is the minimum optimum temperature (for Saw tooth function), and T02 is the form parameter for β-function that determines the function curve. Because the temperature often is not higher than 35 degrees at the time of using these mentioned functions, Tc in 35 degrees was considered fixed. PP is the photoperiod (hours in the day), CPP is the ceiling photoperiod during shorter days from which growth rate is decreased, and PPSen is the sensitivity coefficient to the photoperiod. In this study, five temperature functions in combination with three photoperiod functions (composed of 15 models) was used for describing flowering rate to temperature and photoperiod. For estimating the parameters of each optimization, the software model DEVEL (Hammer et al., 1996), improved by Soltani, et al. (2006b), was used in the monitoring of the daily maximum and minimum temperatures, photoperiod, and observed dates of sprouting and flowering. DEVEL uses the optimization simplex method and contains a set of 8 cases for temperature and photoperiodic functions that are changeable from linear reaction to logistic and can be used separately or in a compound form for the evaluation of independent and interaction effects of temperature and photoperiod. The user selects a function for describing the reaction and enters the first evaluation of the parameters and their range; then, DEVEL, for a repeated optimization that decreases the total residual sum of squares (SSE=Σ[(ΣR-1)2]), is used and earns the final estimations of the parameters. The user repeats the process with other functions and chooses a function that statistically has the best fit for the reaction to the temperature and photoperiod. DEVEL also calculates the smallest and biggest parameter estimation which leads to a maximum SSE of 10 percent from the final minimum amount (Soltani et al., 2006b). DEVEL includes algorithms for profiling the parameters that omit the oblique from the parameter estimations, and the process accuracy increases the parameter selection (Soltani et al., 2006b). Criterions of root mean square error (RMSE), R square coefficient (R2), simple linear regression coefficients (a, b), and correlation coefficient (r) were used for choosing the best model. In comparing the amounts of calculated parameters through the different models of the bean cultivars, the standard error (SE) was used according to the concept of certainty limit of 95% (Soltani, 1998).”
Please check if ok.
	

	Lines 374-441
	“The impact of sowing date and cultivar on the number of days to pudding was significant (Table 1). The period of planting to pudding was 179.2, 184.3, 58.4, and 61.6 days for sowing dates of August 2005, September 2005, April 2006, and May 2006, respectively. The number of days to pudding for Barekat, Saraziri, and Eraghi cultivars (110 days) was shorter than that for Gavi cultivar (127 days) (Table 2). Stutzel (1995a) reported that the necessary photoperiod for bean flowering is the reason for the difference among the sowing dates because the photoperiod range for beans is different, and thus, the flowering time in different cultivars is different. 

It seems that the length of day and the other factors that delay the flowering induction in various cultivars also are effective on pod formation. Miralles (2001) reported that soybean and sunflower in the initial stages until pollination and from pollination until physiological maturation show independent reactions to temperature, and the duration of these stages increases with average temperature decrease. 

The number of days to seed filling (R5)

The impact of sowing date and the cultivar, as well as their interaction, on the number of days to seed filling was significant (Table 1). The number of days to seed filling for August 2010 sowing date was longer than April 2006 and May 2006 sowing dates (223 vs. 68 days). Gavi cultivar with 136.95 days had the longest, and Barekat and Saraziri cultivars with 124 days had the shortest period of planting to seed filling (table 2). Soltani (2006a) reported that the range of day length to the flowering in cultivars and sowing dates of the pea are different. 

A part of this stage is affected by temperature. Duration until flowering and the number of days to pod formation increase when the length of day increases. Jame et al. (2004) reported that the duration of flowering stage until safflower maturation is not affected by sowing dates because, in any case, it is exposed to high temperature; however, when it is exposed to low temperature , their duration increases, so each of these development stages of safflower react to the temperature independently.”
Please check if ok.
	

	Lines 445-675
	“The impact of sowing date and cultivar, as well as their interaction, on the number of days to seed filling was significant (Table 1). August 2005 sowing date with 250 days had the longest, and May 2005 sowing date with 81 days had the shortest period of planting to physiological maturity (Table 2). In Barekat, Saraziri, and Eraghi cultivars, this stage occurred 148 days after planting, whereas this period for Gavi cultivar reached the R7 stage after 153 days. This stage is under the effect of the temperature. The length of this stage is directly dependent to the number of days to flowering and pod formation stages. Khajehpoor (1998) reported with increasing temperature; the duration of development stage decreases because the required accumulative temperature of the plant is provided for completing the life cycle in a shorter time.

The number of days until complete maturation (R8)

The impact of sowing date and cultivar, as well as their interaction, on the number of days to seed filling was significant (Table 1). August 2005 and May 2006 sowing dates had the longest and shortest duration, respectively, to complete maturity (257 vs. 86 days) (Table 2). Barekat, Saraziri, and Gavi cultivars with 155 days had the shortest and Gavi with 159 days had the longest duration to complete maturity. In the Gorgan region, from September, the photoperiod to first day of winter and temperature to the last day of winter decrease and consequently cause delay in flowering. In other hand, cultivated plants in spring, especially in June with longer photoperiod and higher temperature, were exposed to more rates of needed accumulative temperature and reached the flowering stage more rapidly. 

Comparison of the different models for quantifying the flowering rate's reaction to the temperature and the photoperiod

 β-Piecewise model for Barekat, Saraziri, and Eraghi, the better and final model, were selected  because its root mean square deviation (RMSD) was low (9.35-11.66), the coefficient of variation (CV) was acceptable (16.92-20.17), the R square (R2) was higher (0.83-0.95), and the correlation coefficient (r) between the number of days until observed and predicted flowering stage was higher (0.9-0.93). So for predicting the phonological development of these cultivars, the β-piecewise model can be used (Table 3 and Figure 1). The better model for predicting phonological development in Gavi cultivar of β-negative exponent model was selected. Because, first, the RMSD and CV were 11.22 and 14.19 smaller, respectively, than the other models. Second, the amount of R square (R2) and correlation coefficient (r) were 0.89 and 0.97 bigger, respectively, than the other models (Table 4 and Figure 1). So the β-negative exponent model for predicting phonological development of the Gavi cultivar was selected as the better and final model. Different researchers have used different functions for describing temperature and photoperiod effects on development rate. From these equations, we can point to simple linear regression equation (Ellis et al., 1988), exponent equation (Angus et al., 1981), logistic model (Horie, 1994), β-model (Yin et al., 1996), and Saw tooth–quadratic model (Soltani et al., 2006a).

Model parameters for the flowering stage

The better model for Barekat, Saraziri, and Eraghi cultivars means that the β temperature function in combination with the function of the piecewise photoperiod (β-S model) calculated the base temperature in the flowering stage, -1 degrees centigrade for the three cultivars (Table 5). Also, the better model for Gavi, named β-negative exponent model, calculated the base temperature for its flowering stage, -1 degrees centigrade (Table 5). Soltani et al. (2006a), with the use of Saw tooth–quadratic model, reported the base temperature for all pea cultivars, 3.3 degrees centigrade. Madakadze (2001), with the use of the two variable linear regressions that had related the flowering rate to the temperature and the photoperiod, calculated and reported the base temperature for ten soybean cultivars with limited growth between 5.1 and 10 degrees centigrade. Optimum temperature for the flowering of Barekat, Saraziri, and Eraghi cultivars calculated by the β-piecewise model was somehow different because, with this model, the optimum temperature of flowering in Barekat, Saraziri, and Eraghi cultivars were 28.3, 27.7, and 20.6 degrees centigrade, respectively. In addition, the optimum temperature for the flowering of Gavi cultivar was with calculated β-negative exponent model 24.6 (Table 5). Ellis et al. (1988b) reported the optimum temperature for the flowering of 6 bean cultivars 19.9-26.5 degrees centigrade. Turpin et al. (2003) reported a minimum optimum temperature of 17 and 23 degrees centigrade for the winter and spring types of the bean, respectively. Ellis et al. (1988b) calculated the minimum and maximum optimum temperature for the whole cultivars of 20 and 33.1 degrees centigrade with the use of the saw tooth–quadratic model. The minimum days until the flowering stage in the preferred conditions of the temperature and photoperiod for the Barekat, Saraziri, and Eraghi cultivars were 30.6, 29.2, and 35.9, respectively, with β-piecewise model. At the same situation, the β-negative exponent model obtained an amount of 33.1 days for the Gavi cultivar. Soltani et al. (2006a), using the saw tooth–quadratic model, calculated the photoperiod for pea cultivars (22.7-32.9 days). The ceiling photoperiod for Barekat, Saraziri, and Eraghi cultivars was 15.8, 16.1, and 14.5 hours, respectively, with the use of β-piecewise model. In addition, the ceiling photoperiod for the Gavi cultivar was calculated 15.3 hours with the use of β-negative exponent model (Table 5). The sensitivity coefficient to the photoperiod for Barekat, Saraziri, and Eraghi cultivars with β-piecewise model was 0.17, -0.17, and -0.20, respectively, whereas that for Gavi cultivar with the use of the β-negative exponent model was 0.56 (Table 5). Turpin et al. (2003) reported the base and ceiling photoperiod for bean flowering of 12.5 and 14 hours, respectively. Soltani et al. (2006a), with the use of the saw tooth–quadratic model, reported a ceiling photoperiod for pea cultivar of 20.8-22.2 hours. Using the same model, they also calculated the sensitivity coefficient to photoperiod for pea cultivars (0.008). Stutzel (1995a) reported that the photoperiod range necessary for the flowering of spring and fall bean cultivars also is 24 hours. In most bean cultivars, the flower initiation is included with lengthening of the day (Robertson et al., 2002b). Ellis et al. (1988) reported that long-day bean plants (16 hours’ light), with night temperature of 13 degrees and day temperature of 24 degrees, have an early and faster flowering stage. Robertson et al. (2002a) compared the related parameters to photoperiod of 10 oat genotypes. and the ceiling photoperiod range in these 10 genotypes was small, but the critical photoperiod range was greater.”
Kindly check if ok.
	

	Lines 675-677
	“Miralles et al. (2001) reported that for 2 oat cultivars, when photoperiod from 10.5 reaches 13.5 hours, the time interval of plantlet emergency until flowering decreases rapidly.”
Please clarify your meaning.
	

	Lines 679-788
	“Research on the quality of the reaction to the photoperiod 

According to the research on the necessary time for reaching the flowering stage in each sowing date and determining the most suitable photoperiod function for every cultivar, the reaction of different bean cultivars to the photoperiod was markedly different. So the photoperiod function of piecewise (f (PP) = [1- (PP – CPP) × PPSen ]) was selected for Barekat, Saraziri, and Eraghi cultivars as the better model. From the results, and as shown in Table 5, the following equation was determined; for these cultivars, when the photoperiod reaches 10 hours, the flowering stops or the flowering rate will be zero([1 - (PP – CPP) × PPSen] = 0]). Because with regard to the result of Table 5, the minimum photoperiod for the flowering of these cultivars was 9.9 hours ([1- (pp - 15.8) × (-0.17)]) = 0 (pp = 9.9); therefore, the reaction of Barekar, Saraziri, and Eraghi cultivars to the photoperiod is a kind of qualitative long-day reaction; the plant reaches the flowering stage where the photoperiod becomes more than the determined amount (in this examination, 10 hours). On the other hand, the photoperiod function with the negative exponent for the Gavi cultivar was selected as a better model. (f (PP)= [exp ( - PPSen × ( cpp – pp )]). Because the exponent function range is always a positive number (fa:1R→1R+), the exponent function range will never be a negative number or equal to zero. Therefore, the flowering reaction of the Gavi cultivar to the photoperiod is a long-day qualitative reaction. In a long-day qualitative reaction, the flowering rate does not reach zero at any photoperiod. The sowing dates in November, December, January, and February (Table 2) showed that, with delay in planting, the number of days from sprouting to the flowering stage of the Barekat cultivar decreased despite a temperature decrease. As shown in Table 2, the number of days from sprouting to the flowering stage of these sowing dates was 111 (November), 105 (December), 84 (January), and 67 days (February). Therefore, it is clear that when the photoperiod does not reach the determined amount, the cultivated plants in these sowing dates remained in their vegetative state. Ellis et al. (1992) reported that those critical photoperiods that delay the flowering of different bean cultivars is more than 18 hours of the daily light. Besides, it was determined that the critical photoperiod (the maximum longest photoperiod that delays the flowering stage) for the different bean genotype is not the same, except bean cultivars that flower sooner; in other bean cultivars, the flower initiation occurs with high temperature and long day. On the other hand, the complete development of flower initiation requires long days. In a temperature higher than 14 degrees centigrade, and especially higher than 23 degrees centigrade, a kind of inhibition happens in the bean's flower initiation. Temperature lower than 10 degrees centigrade can be effective in the bean's flower initiation. The plant also can receive such low temperature during the fetal period on the base plant (Evans, 1959). Hadley et al. (1984) also reported that most of the bean genotypes are sensitive to the photoperiod and reach the flowering stage during long days. In most oat genotypes, the ceiling photoperiod was more than 10 to 16 hours of day light (Roberts et al., 2002).”
Please check if ok.
	

	Lines 788-791
	“Soltani et al. (2006a) reported that the flowering reaction of the pea cultivar to the photoperiod is a kind of qualitative or compulsorily long day, whereas previously, the reaction to the photoperiod in the pea had been reported as a qualitative long-day reaction (Verghis et al., 1999).”
Please clarify your meaning.
	

	Lines 793-803
	“The necessary biological day for the different growth stages

Calculating the biological number of days for sprouting stages and flowering was done with the growth rate model and the following model:
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Where CBD is the accumulation of the biological day for considerate growth stage, f (T) is temperature factor, f (PP) is the photoperiod factor, and n is the number of calendar days from a growth stage to another stage. For calculating the biological number of days, the equation (1) was used from the daily dates of maximum and minimum temperature and photoperiod. The amount of temperature factor was determined in the following equation, the better function, β (refer to the results and discussion):”
Please check if ok.
	

	Lines 841-852
	“The photoperiod factor with regard to better function of piecewise (3) for Barekat, Saraziri, and Eraghi cultivars and the negative exponent (4) for Gavi cultivar also were calculated using the following equations:

f (PP) = [1 - (PP – CPP) × PPSen ]
  Eq(3)

f (PP ) = [exp (-PPSen × (cpp – pp)]    Eq(4)

The product of the amount of temperature and photoperiod factors for each day was calculated; then, the days between the two growth stages were added and considered as the biological number of days for that stage, and its amount in every place and sowing date is fixed theoretically. Because sprouting stage does not react to the photoperiod, the amount of sensitivity factor to the photoperiod f (pp) for this stage was considered to be 1. Also, the biological number of days from the pudding stage to the physiological maturation was calculated without the reaction of this stage to the photoperiod (f (PP) = 1).”
Please check if ok.
	

	Lines 852-862
	“n this experiment, the sprouting stage to the flowering stage and the flowering stage to the physiological maturation from the cardinal temperature and the biological number of days required for reaching the growth stage were calculated (Tables 7 and 6) that in bean phonological growth modeling, in reaction to a wide range the temperature and biologic day's number are used. As shown in Table 6, there was a significant difference in the biological number of days from planting to the sprouting of the bean cultivars. The comparison of the mean of the cultivars from the aspect of the biological number of days to sprouting showed that the Gavi cultivar with 6.9 day's needs less biological number of days in comparison with other cultivars that their biological number of day in sowing stage to sprouting stage were between 8.2 and 8.9.”
Please clarify your meaning.
	

	Lines 862-964
	“Also, from the comparison of the results of the mean biological days from sprouting to flowering, a significant difference was observed between the bean cultivars so that, in this stage, the Eraghi cultivar with 32.1 days has the maximum biological days, and the Barekat, Saraziri, and Eraghi cultivars with 21.3 to 24.9 days have the minimum biological days (Table 6). In addition, the comparison of the mean number of days from flowering to pudding for the bean cultivar showed that the maximum biological days in this stage, with 15.2 days, was related to the Eraghi cultivar, and the least, with 7.7 to 9.5 days, was related to the Gavi and Saraziri cultivars; however, , there was no significant difference between the cultivars in terms of the comparison of the mean biological number of days from pudding to seed filling. Thus, the biological number of days needed for this stage in the different cultivars was variable between 9.9 and 15.1 (Table 6). Also, the comparison of the results showed that with attention to the biological number of days from seed filling to physiological maturation, there is a significant difference between the bean cultivars so that the maximum biological days for reaching this stage, with 23.7 to 24.2 days, was related to the Barekat, Saraziri, and Eraghi cultivars, and the least, with 15.6 days, was related to the Gavi cultivar (Table 6). At the end, in comparing the mean biological days between the physiological maturation and complete plant maturation, it was determined that there was no significant difference between the bean cultivars, and the required biological number of days in this stage is between 5.9 and 7.1 days. From cultivation to complete maturation, 66.9 to 100.7 biological days are needed for the different cultivars. Among them, the Gavi cultivar, with 66.9 days, had the least biological number of days and was the earliest to mature, and the Eraghi cultivar, with 100.7 days, was the latest to mature (Table6). Similar studies were done on the pea by Soltani et al. (2006a). In their conclusions, the jam cultivar with 62.2 biological days was the earliest to mature, and the 90-96c cultivar, with 71.9 biological days, was the latest to mature. Jame et al. (2004), in similar studies on wild millet, showed that the phonological stages in biological days are formed in the following manner: 1.9 days from cultivation to sprouting, 4.9 biological days from plant emergence to flower bud initiation, 4 biological days from flowering to seed formation, 4.1 biological days from heading to flowering, 3.5 biological days from flowering to seed formation, and 4.1 biological days from seed formation to maturation end. Horie (1994), with a study on Echinochlon crus-galli, showed the phonological stage based on the temperature day in the following manner: 1.9 temperature days from planting to sprouting, 4.4 temperature days from sprouting to flowering bud initiation, 8.8 temperature days from flower bud initiation to heading, 0.8 temperature days from heading to flowering, 4.8 temperature days from flowering to the end of flowering, and 1.3 temperature days from the end of flowering to seed formation.”
Please check if ok.
	

	
	Please check the changes/edits made in table titles and footnotes and figure captions.
	


We hope that you find these queries useful, and that you are able to resolve these quickly before submitting your edited manuscript to the publication of your choice. Please note that these queries only highlight the major changes made to your paper. Other text changes were made during editing. You will notice these as you review your edited manuscript. When doing so, please be sure to double-check that the intended meaning of your text has been retained. Should you have any questions about any of the items listed above, please do not hesitate to contact us.  

In addition, when you are ready to finalize changes in your edited manuscript, you can easily do so by using the track changes tool in Microsoft Word ®.  The tool can be found by clicking on Tools–Track Changes–Accept or Reject Changes (for older versions) and View–Toolbars–Reviewing–(Click on) Accept or Reject buttons (for newer versions such as 2002).

Thank you for using our services. We look forward to serving you again.
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Project Coordinator
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