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ABSTRACT 
The main objective of rice breeding programs is improvement of rice quality along 
increasing the yield. Selected lines resulting from observes experiments of the year 2010, 
was conducted in preliminary experiment of the year 2011 in completely randomized block 
design with three replications along two controls namely Shiroodi and Fajr, with plant space 
of 25×25 centimeters. During the growth period, traits such as plant height, days number to 
50 percent of flowering, number of fertile tiller, weight of 1000 grains, number of filled and 
empty seeds, total number of glume and the yield were estimated.Also, mean comparison 
with control by LSD test has been performed at 5 percent level. The best lines about yield 
are either better than control (treatment of WAS5216) or equal to the control yield. 
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INTRODUCTION 
 

 Rice is one of the important nutrition source of the world population, so that two third of daily required 

calorie of Asian people and one third of required calorie of southern American and African people is provided 

by this crop. This crop is suitable for planting in hot-humid areas of the world and its planting area is over than 

146 million hectares and its production is more than 520 million per year. According to the statistics of 2001, 

rice is planting in approximately 490000 hectaresof areas in Iran and its production is about 1830000 tons per 

year.  

 Investigating the status of paddy, in Iran, during the said years indicates that by performing programs and 

projects duringthe first and second economical programs, production have been descended. Amount of 

production was about 1981 thousands tones in 1990 that it has been reached to 2348 thousands tones at the end 

of program year, 1999, to 2348 thousand tones. Yearly average production was 2.2 million tone during the first 

economic development program(1990-1994) and was 2.48 million tones in second program(1995-1999) that 

possessed the growth equal to 13 percent. While fluctuations of planting area don't show significant value, it can 

be expressed that this increasing of the yield is generally responded to increasing the yield of area unit(Rezai 

pour, 2010). 

 Quality of rice grain, has considerable importance as well as the other cereals. In recent years, INGER 

network, had active corporation to wide adaptation of rice cultivars and lines and has proceeded to selection of 

importing lines in consider with highyield and favored quality.In this way some cultivars such as 

Amol2(IR28),Amol 3(SONA), Fajr, Sahel and Shafagh has been introduced.Also Salehi(1994, 1997), reported 

that cultivars like Khazar, Sepidrood, Amol1, Cheram 1, Cheram2, Dasht, and Bijar are results of selecting 

cultivars from international experiments and hybrid with native cultivars. About common quality projects, Iran 

had contribution with IRI from 1996 that is performed every year.Therefore,the main objective of rice breeding 

programs is differentiating of high quality and yield cultivars from currently planting rice and using these better 

lines in yield comparison preliminary experiment .Performing common quality programs with respect to genetic 

variation of lines and cultivars are necessary. In this regard, Iran had germplasm exchange with IRI from 1996 
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and traits such as favored quality and high yield, pre-maturation, toleration to the Asiatic rice borer and rice 

blast are important. In this order some cultivars such as Amol2, Amol3, Fajr and Sahel have been introduced. 

Also, cultivars like Khazar, Sepidrood, Amol1, Cheram, Cheram2, Dasht, and Bijar were results of selecting 

cultivars from international experiments and hybrid with native cultivars(Zamani, 2003). Momeni et al(1995), 

through research on seven cultivars of rice which was performed for characteristics of number of days to 50 

percent flowering, plant height, panicle length, number of filled grain per panicle, seed length,weight of 100 

grains and weight of 1000 grains per bush, indicated that for traits of number of days to 50 percent flowering, 

panicle length, number of grain per panicle, weight of 1000 grains and grain yield per bush, non-additive gene 

interaction was more than its additive interaction. However, for plant height, number of effective tiller per plant 

and the grain length, additive interaction was over non- additive one. For date of 50 percent flowering, plant 

height, effective tiller perbush, panicle length number of grans per panicle, weight of 1000 grains and grain 

yield per bush, were in the range of partial dominance. 

 Broad sense heritability, was between 0.88 for grain per panicle and 0.996 for days to 50 percent flowering. 

Narrow sense heritability was between 0.21 percent for number of grain per panicle and 0.81 for grain 

length(Momeni et al, 1995). Nematzadeh et al(1997), through study of 8 cultivars of Iranian and foreign rice on 

the base of diallel cross, reported results that were indicating significance of broad sense and narrow sense 

heritability in most of quantitative traits except number of effective glume per panicle at the level of 0.01 

percent and also it is deducted that in these traits the effect of genes were additive. It has been attempted in this 

research to investigate morph-physiological traits of foreign inbred lines and native cultivars of rice in 

Mazandaran(Fajr and Shiroodi) to specify lines with suitable and better morphologic characteristics. 

 

MATERIALS AND METHODS 

 

 This research has been performed with 10 selective lines from International Network for Genetic Evaluation 

of Rice(INGER)and high quality lines with the yield over than 7 tones and favored quality(medium amylose) 

with two control lines of Shiroodi and Fajr is performed in a completely randomized block design with two 

replications in 9 square meters plots. Providing transplants were performed as common way of rice research 

assistance experiments of Amol and transplants were transferred to the main land at 4-5 leave stage.Also all 

cares such as weed management, Asiatic stem borer and nutrition consumption were performed according to the 

customary ways of experiments in the main land. 

 

Steps and performing design: 

 Taking note was performer during the growth period and perfect maturity including number of days to 50 

percent flowering and perfect maturity, plant height, number of effective tiller per bush, number of filled and 

empty grains per bush, yield in 14 percent humidity and qualitative traits such as apparent specifications of 

seeds, grain type, characteristics responded to changing effectiveness percent and robust rice percent, has been 

measured and analyzing of variation and mean comparison of treatments with control was performed BY LSD 

tests.The best line was selected in consider with yield and quality. 

 

Agronomy activities: 

 After germination, seeds was transferred to the nursery. Plastic cover used to prevent cold damage. After 3-

4leaf stage, they were transferred to the main land which had been plowed and flatted water previously and 

seedlings of each treatment were transplanted as single bush with the spaces of 25×25 centimeters and 15 

number of seedlings on each row. All evaluations including provide the land, plantation, growing and harvest 

were performed as the same as rice research institution of Amol. 
 

Table 1: Selected lines from observation design of aromatic rice, sent from international rice research institution  

Row Name of line or cultivar Line specifications origin Amylose 
percent 

Density of 
gel(millimeter) 

Criterion of 
gelatin 

temperature 

degree 

1 IR5657-33-2-1/IR2061-

465-1-5 

IR64 IRRI 22.6 72 Upper 

medium to 

medium 
 

2 M1-10-29 UL M1-10-29 UL Myanmar 24.2 50 medium 

3 IR31851-96-2-3-2-1/ 

IR68450-36-3-2-2-3 

WAS197-B-6-3-16 Senegal 23.6 55 medium 

4 IR72861-13-2-1-2/ 
IR68450-36-3-2-2-3 

IR77512-2-1-2-2 IRRI 23.5 40 medium 

5 IR31851-96-2-3-2-1 / 

IR66231-37-1-2 

WAS197-B-6-3-2 Senegal 24.4 90 medium 

6 IR72861-1-2-1-2/ 
IR68450-36-3-2-2-3 

IR78554-145-1-3-2 IRRI 21 80 medium 
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7 IR5657-33-2-1/ IR2061-

465-1-5-5 

WAS197-B-5-2-16 Senegal 21.1 35 medium 

8 IR5657-33-2-1/ IR2061-
465-1-5-5 

WAS 197-B-6-3-4 Senegal 21.4 80 medium 

9 Shiroodi(control) Khazar×Deylamani Iran 23 99 medium 

10 Fajr(control) IR62871-175-1-10 IRRI 22.9 68 low 

IRRI = International Rice Research Institution 

 

Investigating traits and measured parameters: 

 Measuring under studied traits In this design, characteristics of plant height, number of reproductive tiller 

per bush, panicle length, weight of thousand grain, number of filled grain per panicle,number of empty grain per 

panicle, number of days to 50 percent flowering, number of days to maturity and yield of single bush were 

measured. 

 

The way of statistical analyzing: 

 Completely randomized block design was applied as the base to statistical analyzing of this research. Mean 

value of data for evaluation every traits in each plot were used to statistical analyzing according to the statistical 

pattern of completely randomized block design by SAS 9.1 software. Mean comparison of each trait was 

performed by the way of least significant difference, LSD 5%.  

 

RESULTS AND DISCUSSIONS 

 

 Achieved results in analyzing of variation of completely randomized block design in table 2 has been 

significant for yield(tone per hectare), plant height(centimeter), number of tiller, weight of thousand gain(gram), 

number of filled grain per panicle, number of empty grain, number of glume, number of days to 50 percent 

flowering, and number of days from transplanting to maturity became significant at probability level of 

0.01.Minimum and maximum coefficient of variationwas 4 for plant height and 30 for number of empty grain 

per panicle respectively, and the most of traits for coefficient of variation was less than 11 that indicates suitable 

accuracy of performing experiment. In table 3, it has been grouped the mean comparison of 9 traits of 10 

treatments at the probability level of 5% on the base of least significant difference(LSD 5%). 

 

Crop yield: 

 Mean comparison was performed with two controls of Fajr and Shiroodi. Control cultivar of Shiroodi with 

the yield of 6.6 tons per hectare has indicated significant difference at the level of 0.05 with the line of 

WAS5216 with the maximum production of 10.3tons per hectare. The line of M1-10-29 UL with the yield of 

8.5tons per hectare had no significant difference (at probability level of 0.05) with the line of WAS 5216. The 

line of M1-10-29 UL has no significant difference with control cultivar of Shiroodi with 6.6 tons per hectare at 

the probability level of 0.05.But the lines of WAS 197-B-6-3-16 , IR64-1 and control cultivar of Fajr had no 

significant difference with Shiroodi cultivar, at the probability level of 0.05. 

 Lines of WAS 197B-6-3-2, WAS 197-B-6-3-16,IR64-1, WAS 197 B-6-3-4, IR785554-145-1-3-2 and 

IR77512-2-1-2-2 indicated 5.2, 4.8, 4.6, 4, 3.9 and 3.9 tons per hectare yield respectively, but has no significant 

difference with control cultivar of Fajr ( at probability level of 0.05). All treatments were either over or as equal 

as control from the viewpoint of yield. 

 
Table 2: Analyzing of variation of preliminary completely randomized block in project of aromatic international rice of year 2010 

Source of 
variation 

Degree 
of 

freedom 

Mean square 

yield 
Ton/hectare 

Plant 
height 

(cm) 

Number 
of tiller 

Weight 
of 

thousand 

grain 

Number 
of filled 

grain 

per 
panicle 

Number 
of 

empty 

grain 
per 

panicle 

Number 
of 

glume 

50% 
flowering 

Number of 
days from 

transplanting 

to maturity 

replication 2 1.01 901.5 7.1 86 51 1290 905 61.5 16.5 

treatment 9 13.6** 373.1** 10.5** 23.6** 3789** 1912** 3524** 129** 129** 

error 18 1.25 23.6 4.76 5.8 465 274 319 72.5 27.5 

Coefficient of 

variation 

19.6 4 11 8.7 16 30 9.5 7.6 5.6 

Total mean 5.7 212.4 19.2 27.7 134 53 187 69 94 

 
Table 3: Mean comparison of 9 traits of 12 treatments at the probability level of 5% in preliminary project ofinternational aromatic rice in  

2010 
Rowe cultivar yield 

(ton/hectare) 

Plant height 

(centimeter) 

Number 

of tiller 

Weight of 

thousand 

grain 

Number of 

robust 

grain 

Number 

of empty 

grain 

Number of 

glume 

50% 

flowering 

(Number of 

day) 

Number of days 

from 

transplanting to 

maturity 

1 WAS5216 a 10.3 bc 127 ab abc 28.6 a bcd a 243 cd 63 cd 88 
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 1

9 

 193  5

0 

2 M1-10-29 UL ab 8.5 ab 133 20 ab 31.5 ab a 202 cd

 2

9 

ab 231 d 61 d 86 

3 Sherod bc 6.6 a 140 ab

 1

9 

cd26 b 120 d

 2

2 

e 142 cd 

 66 

cd 91 

4 IR64-1 5.2 cd e 103 19ab a 

 32.5 

b 97 43 bcd e 140 ab 76 ab 101 

5 Fajr cd5.1 c 123 bc

 1

7.7 

d 23.2 b 118 bcd

 4

6 

de 164 abc 72 abc 97 

6 WAS 197-B-6-3-16 4.8 cd de 111 21.6 a bc 27.6 b 134 42bcd cde 176 bc 70 bc 95 

7 WAS 197-B-6-3-2 4.6 d c 124 19ab abc 28.5 b 

 119 

71 b bcd 

 189 

cd 63 cd       88 

8 WAS 197-B-6-3-4 4.0 d c 123 19ab bc 27.2 b 100 113 a bcd 213 cd 65 cd 90 

9 IR 78554-145-1-3-2 3.9 d c 124 20ab 26 cd b 128 61 b bcd 189 ab 76 ab 101 

10 IR77512-2-1-2-2 3.9 d 114d c

 1

5 

cd 25.4 b 

 128 

54 bc cde 182 a 80 105 a 

LSD 

5% 

 1.9 8.3 3.7 4.1 37 28.4 42 9 9 

Means with common letters had no significant difference with each other 

 

Plant height: 

 Maximum and minimum value of plant height are 140 centimeters in cultivar of Shiroodi and 103 

centimeters in line of IR64-1 respectively. Shiroodi cultivar has non-significant difference only with line of M1-

10-29 UI(133 centimeters) at probability level of 0.05. But it has significant difference with other cultivars (at 

the probability level of 0.05).From the view point of plant height cultivar of Fajr, has significant difference with 

Shiroodi cultivar, lines of MI-10-29 UI (133 centimeters),  IR77512-2-1-2-2 (114 centimeters) WAS 197-B-6-3-

16 (111centimeters) and IR 64-1(103 centimeters) at the probability level of 0.05. All of the lines are in a good 

condition about plant height. 

 

Number of reproductive tiller: 

 Maximum and minimum number of reproductive tiller was in the line of WAS 197-B-6-3-16 with 21.6 and 

the line of IR77512-2-1-2-2 with 15 number. Shiroodi cultivar,has been had only significant difference with the 

treatment of IR77512-2-1-2-2  with 15 tillers which has the least number of tiller among all treatments from the 

view point of tiller (19 ) at the probability level of 0.05 but it had no significant different with other treatment(at 

probability level of 0.05). Fajr cultivar (17.7) has significant different (at the probability level of 0.05), only 

with treatment of WAS 197-B-6-3-16 (21.6) which has the most number of tiller among other treatments about 

number of tiller. But it has no significant different with other treatment at the probability level of 0.05. 

 

Weight of thousand grain: 

 Maximum and minimum weight of thousand grain is 32.5 in the line of IR64-1 and 23.2 grams in the line of 

Fajr. Lines which has no significant different with IR64-1 (at the probability level of 0.05),are included, 

WAS5216 with 28.6 grams, WAS197-B-6-3-2 with 28.5 grams and IR77512-2-1-2-2 with 31.5 grams.Also 

there is no significant difference between two controls of Fajr with 23.2 and Shiroodi with 26 grams(at the 

probability level of 0.05). From the viewpoint of thousand grains weight, Shiroodi cultivar has significant 

difference with the lines of IR64 (32.5 grams) and M1-10-29 UI (31.5 grams), WAS 197-B-6-3-16 (27.6grams) 

and WAS 197-B-6-3-4 (27.6grams), at the probability level of 0.05. 

 

Number of filled grains per panicle: 

 From the viewpoint of filled grain number per panicle, both Shiroodi and Fajr cultivars(120 and 118 

respectively) has no significant difference with each other and are placed in one group of b and hasn’t statistical 

difference ( at the level of 0.05). But both controls had significant difference with the lines of M1-10-29 UI and 

WAS5216 with 202 and 193 filled grains respectively(at the probability level of 0.05).But it didn’t indicate 

significant difference with other treatments. 

 

Number of empty grain per panicle: 

 Shiroodi cultivar with the lest empty grain of 22 has significant difference(at the [probability level of 0.05) 

with the line of WAS 5216(242 number), line of M1-10-29 UL(213 number), line of WAS197-B-6-3-2(189 

number), line of IR 78554-145-1-3-2 (189 number),and  line of IR77512-2-1-2 (54 number) but it has not 

indicate significant difference with other treatments.Fajr cultivar, has significant difference only with line of 

WAS 197-B-6-3-4 with 113 number of empty grain at the probability level of 0.05 about empty grain. But it has 

not significant different with other treatments. Difference between both of two control were not significant (at 

the level of 0.05) 
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Number of glume: 

 Shiroodi cultivar with the total number of 142, has the minimum number of glume and has indicated 

significant difference with the line of WAS5216 (242), line of M1-10-29 UI (213), line of WAS197-B-6-3-2 

(189) and the line of IR 77512-2-1-2 (182) at the level of 0.05 but didn’t indicatesignificant difference with the 

other treatments (at the probability level of 0.05). Fajr cultivar with the glume number of 164 didn’t indicate 

significant difference with control cultivar of Shiroodi and it has indicated significant difference with the lines 

of WAS5216 (243), M1-10-29 UI (231), and WAS 197-B-6-3-4(213). 

 

Days number to 50 percent flowering: 

 Maximum time duration of 50 percent flowering was in the line of IR 77512-2-1-2 with 80 days which had 

no significant difference with the line of IR78554-145-1-3-2(76 days), Fajr(72 days), and IR 64 (76 days) at the 

probability level of 0.05.Shiroodi cultivar indicates significant difference with the lines of IR 77512-2-1-2(80 

days), IR78554-145-1-3-2 (76 days) and IR 64 (76 days) at the probability level of 0.05 and had no significant 

difference with the other treatments( at the probability level of 0.05) from the viewpoint of transplanting to 50  

percent flowering. 

 

Days number of transplanting to crop maturation: 

 Maximum time of crop maturation is related to the lines of IR77512-2-1-2-2(105 days), IR78554-145-1-3-

2(101 days) and IR64-1 (101 days) that the mean comparison didn’t indicate significant difference. These 

cultivars didn’t have significant difference with line of Fajr (97 days) from the viewpoint of days number from 

transplanting to crop maturation at the probability level of 0.05 but indicated significant difference with 

Shiroodi cultivar (91 days).Also, the minimum time of transplanting to maturation is related to the line of M1-

10-29-UI that had significant difference with the said cultivars. As it could be seen in mean comparisons, 

treatment of WAS5216 with the most production of 10.3 tons per hectare had specifications such as :number of 

effective tiller (19), weight of thousand grains(28.6 grams), number of robust grain(193), maturation time of 88 

days from transplanting to panicle maturation which in comparison with Shiroodi cultivar that is 91 days, andthe 

control treatment of Fajr(97 days),the least time of maturation is assigned to  this treatment (without significant 

treatment).Although, treatment of M1 10-29- UL in thegroup of ab is common with the control cultivar of 

Shiroodi, also  favored characteristics such as number of effective tiller(20), number of robust grain,(202), 

weight of thousand grain(31.5 grams) minimum number of empty grain per panicle(29) and maturity time 

duration of 86 days from transplanting to panicle maturity ( in comparison to 91 days of Shiroodi and the least 

time duration of maturity)is related to this treatment without significant difference. 
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