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Abstract

Background and Objectives

Determination of morphological characteristics of different promising lines of rice and the effects
they have on yield can be considered a good tool for identification of preferable lines with ideal
agronomical traits.

Materials and Methods

In order to evaluate the most important characteristics of cultivars affecting yield in 2017, a field
experiment was conducted in a research farm of Sari University of Agricultural Sciences and
Natural Resources, in a randomized complete block design with three replications, in 5 square
meters plots with 25x25 space between them. Morphological characteristics include plant height,
panicle length and number measured before harvest in the farm, as well as other characteristics
after harvest in laboratory. At the end of growth season, panicles were harvested and collected in
separate bags and were selected randomly for measurement of their morphological characteristics.
Mean comparisons were calculated with Duncan method in 5% level of possibility. Also, variance
analysis was calculated for all the traits. Cluster analysis was calculated with ward method. The
genotypes were 30 promising lines of rice. In this study, 10 traits including plant height, panicle
length, panicle number, total number of grains, number of filled grains, grain length, grain
diameter, grain length to width ratio, 1000 grain weight and yield were evaluated.

Results

Correlation analysis results showed that there was a positive and significant correlation between
yield and number of panicles, number of filled grains and 1000 grain weight, but the length of the
grain had a negative significant correlation with yield. The results of path analysis showed that
the number of filled grains had the highest direct effect (0.67), and, after that, the number of
panicles (0.59) and grain width (0.47) had the highest effect on yield. Therefore, based on the
results obtained from this study, number of panicles and number of filled grains as selection
index on rice yield improvement were identified. The results of cluster analysis of the studied
lines were also classified into four groups. The genotypes in the second and the third, in addition
to the higher yields, had the lower height, number of tillers and more grain number. The average
deviation of clusters from total mean was calculated for these lines and the existence of this
deviation can demonstrate diversity. The genotypes in the second group add up to 57% of all the
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genotypes, which is above the total mean in traits including panicle number, grain length, grain
diameter, 1000 grain weight and yield.

Discussion

According to the results of this study, the highest lines in terms of yield and other agronomical
characteristics were 8, 13, 14, 15 and 28. Also, traits including number of panicles and filled
grain number can be considered selecting factors for improvement of rice yield.
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Table 1. The lines studied in the research

Entry no. Line Parents Breeding method

1 NT, Neda x Tarom-Deilamani Pedigree

2 NT, Neda x Tarom-Deilamani Pedigree

3 NT; Neda x Tarom-Deilamani Pedigree

4 NT, Neda x Tarom-Deilamani Pedigree

5 NTs Neda x Tarom-Deilamani Pedigree

6 NT, Neda x Tarom-Deilamani Pedigree

7 NTg Neda x Tarom-Deilamani Pedigree

8 Py Tarom-Hashemi x Nemat Pedigree

9 P, Tarom-Hashemi x Nemat Pedigree

10 P3 Tarom-Hashemi x Nemat Pedigree

11 P, Tarom-Hashemi x Nemat Pedigree

12 P, Tarom-Deilamani x Nemat Pedigree

13 Psg Tarom-Deilamani x Nemat Pedigree

14 Pg Tarom-Deilamani x Nemat Pedigree

15 P Tarom-Deilamani x Nemat Pedigree

16 ST, Sange-Tarom Mutational breeding using EMS
17 ST, Sange-Tarom Mutational breeding using EMS
18 STs Sange-Tarom Mutational breeding using EMS
19 ST, Sange-Tarom Mutational breeding using EMS
20 STs Sange-Tarom Mutational breeding using EMS
21 STs Sange-Tarom Mutational breeding using EMS
22 ST, Sange-Tarom Mutational breeding using EMS
23 STg Sange-Tarom Mutational breeding using EMS
24 STy Sange-Tarom Mutational breeding using EMS
25 STy Sange-Tarom Mutational breeding using EMS
26 Hs Tarom-Hashemi Mutational breeding using EMS
27 H- Tarom-Hashemi Mutational breeding using EMS
28 Shouri 1 Tarom-Hashemi Mutational breeding using EMS
29 Shouri 2 Tarom-Hashemi Mutational breeding using EMS
30 Binam Local control variety




Table 2. Analysis of variance for the studied traits of 30 promising lines of rice

Mean of squar

S.0.V. df - : Panicle Total grain Filled grain - Grain Grain length to 1000 grain :
Plant height  Panicle length number num%er num%er Grain length diameter width rgtio weight Yield
Replicate 2 175.753 10.899 10.478 276.76 387.511 0.235 0.001™ 0.147 3.522 86.189
Treatment 29 1022.551" 14.440™ 43.2417 1239.67" 1507.419™ 0.874" 0.028" 0.392 15.383" 354.68"
Error 58 27.509 2.491 1151 283.739 258.422 0.091 0.091 0.077 1.801 57.522
CV.(%) 89 3.96 5.56 20.16 13.59 15.94 2.99 2.89 5.28 5.22 27.23
ns, *and** respectively: not significant, significant at 1% and 5% probability level.
Table 3. Comparison of the studied traits in 30 promising lines of rice
Genotvpe Plant height  Panicle length Panicle Total grain Filled grain Grain length  Grain diameter Grain length to 1000 grain Yield (gr)
ypP (cm) (cm) number number number (mm) (mm) width ratio (mm) weight (gr) 9
1 100.33™ 28.86"7 10.67° 123.33"" 63.33™ 10.40"" 1.947° 5.35"" 24.36°™" 10.94™"
2 125.00 28.33°" 10.67° 130.67°9 57.33 10.49°° 1.68°¢ 5.63° 22.86% 8.85"
3 107.67" 26.50™" 21.67% 153.67%° 133.00% 9.99*" 1.68°" 5.42%9 21.63" 39.90%°
4 141.33%" 28.84"9 18.00°" 121.67°" 84.00 10.50>° 1.83% 5.18"" 23.63% 25.57%9
5 111.33' 28.10%" 17.00°¢ 117.00" 99.33°" 10.16°" 2.03%* 497" 30.63° 35.60%7
6 123.33¢ 30.46*° 19.67°° 146/00%¢ 112.00°° 10.22°™ 1.97°° 5.18"" 28.86% 35.81%7
7 100.33™ 26.90™" 15.67°¢ 92.33™ 72.67™ 9.59™« 2.09° 4,57 28.70% 25.51°"
8 110.50' 27.16°" 26.33° 130.67"¢ 98.33°" 9.69Y 1.83% 5.27"" 23.03" 49.98°
9 136.67" 29.16°7 16.00°¢ 112.00™ 103.67°" 10.53%*¢ 1.58°¢ 5.60"° 25.66%" 29.08""
10 152.67*° 30.16%¢ 14.33% 132.33"¢ 104.33"9 10.90** 2.02% 5.37"" 28.76™ 39.98%¢
11 132.33™ 30.10*° 19.00°¢ 113.00% 97.00°" 11.01% 1.82¢ 6.03% 24.66°" 37.24%°
12 114.33' 31.30™ 12.00" 133.00"¢ 107.67"" 10.30™ 1.90¢¢ 5.41"9 25.20%9 33.65""
13 113.50' 30.10*¢ 19.00°¢ 152.33** 137.33*¢ 10.84** 1.92¢9 5.49"" 25.169 43.81*°
14 128.67" 31.73% 16.00°° 165.67° 143.33° 11.06% 1.90%¢ 5.95%¢ 27.00° 49.43°
15 142.33°9 29.13°7 20.67%° 158.67% 123.33%¢ 10.08%" 1.97° 5.10% 26.03%* 42.81%°
16 154.67* 29.90"" 18.00"" 123.67°" 116.33*° 9.38" 1.86°"¢ 5.03"9 24.10°™" 31.16""
17 148.33"¢ 26.90"" 15.33"9 119.33"™ 109.33"" 9.38" 1.87" 5.06%" 25.10%9 36.26""
18 157.67% 25.46° 17.67°" 11.00™ 104.33°9 9.45"¢ 1.92°9 4.90% 23.70% 36.26%"
19 146.67°7 26.86™" 19.67°¢ 83.00’ 74.33% 10.01*" 1.89¢¢ 5.29"" 25.66% 31.09°7
20 141.67°" 26.90™" 16.67°¢ 85.67" 78.33" 10.22°9 1.90°¢ 5.37"" 25.33"9 28.24""
21 145.67°7 28.33°" 15.33°9 141.33* 124.33%¢ 9.62" 1.98"° 4.84™ 26.06°* 40.63%°
22 108.83" 28.10°" 20.67%° 110.00" 44.00¢ 9.61™ 1.53" 6.27% 21.40’ 4.96"
23 143.67%° 27.70°" 11.00° 149.67%° 127.00*° 9.09" 1.90¢¢ 4.78" 22.73% 25.04°"
24 158.67° 26.16™" 12.00" 116.67"" 107.00"" 9.74" 1.85°9 5.26"" 22.13™ 20.67""
25 146/33°" 25.83%" 11.677 123.67"¢ 111.76°° 9.68Y 1.93°7 4.99™ 24.33°" 21.06™"
26 139/17°" 33.06% 20.00°° 105.3397 100.67°" 10.30%" 1.92°9 5.36"™" 28.26° 36.08%7
27 148/00°* 31.50% 18.33"" 113.67% 107.33"" 9.99%" 1.89¢9 5.27"" 25.60" 34.49%"
28 105/67™ 26.46™" 21.00™ 116.67"" 97.00"" 10.48"¢ 1.98™ 5.27"" 27.23° 45.38%
29 153/00%¢ 22.76' 33.13%¢ 110.33" 100.67°" 9.65% 1.89°9 5.10% 24.00°" 26.67°¢
30 134.00%” 29.16"" 14.00" 118.00"" 112.00"° 9.62"" 1.85*" 5.20"" 25.96°" 29.50""
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Inside a column of averages that have a common alphabet, they have a meaningless difference of 1%.
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Table 4. Correlation coefficients of studied traits in 30 promising lines of rice

Traits Plant height Panicle length Panicle number Total grain number Filled grain number Grain length Grain diameter Grain length to width ratio

1000 grain weight  Yield

1 1
2 0137 1

3 -0.24™ 0.109"
4 0124®  0.291™
5 0314 0175
P oo oo
8  -0240" 0374
9  -0115®  0.386

10 0.004" 0.249"™

1
-0.014"™
0.039™
-0.065™
0.085"™
0.197™
0.065™
0.556"

1

0.655

0.316™
0.217"™
0.066™
0.084"™
0.366"

1
0.510"
0.004™
-0.250™
0.133™
0.672"”

1
0.253™
0.389"
0.262"
-0.426"

1

0.601"
0.333™
0.299"™

1
-0.254™
-0.093™

04117 1

ns, *and** respectively: not significant, significant at 1% and 5% probability level.

Table 5: Estimation of direct and indirect effects through causation analysis in 30 promising lines of rice

Traits  Plant height Panicle length  Panicle number T?]tlj"rln%zm F'rl]lﬁgngg?m Grain length  Grain diameter Gwildntlr:erllgg:)to 10\2&%:;?'” Corre;/a}glcén with
1 -0.01 0.01 0.014- 0.02 0.21 -0.04 0.0038 -0.05 0.01 0.004
2 0.002 -0.04 0.06 -0.04 0.12 0.8 0.02 0.07 -0.02 0.249
3 0.0036 -0.0047 0.59 0.0019 0.03 0.01 -0.10 0.04 -0.0034 0.566"
4 0.0019 -0.01 -0.01 -0.14 0.44 0.03 0.03 0.01 0.0044 0.366"
5 -0.0047 -0.01 0.02 -0.09 0.67 -0.0006 0.14 -0.05 -0.01 0.672"
6 0.0038 -0.02 0.05 -0.03 -0.0029 0.14 0.06 0.12 -0.02 -0.426"
7 -0.00012 -0.0016 0.12- -0.01 0.19 0.02 0.47 -0.13 -0.04 0.299
8 0.0036 -0.02 0.12 -0.01 -0.17 0.08 0.31 0.2 0.01 0.093
9 0.0017 -0.02 0.04 0.01 0.09 0.05 0.34 -0.05 0.05 0.4117
The primary diameter indicates direct effects.
Table 6. Average and percentage of deviation from total mean for studied traits in 30 promising liens of rice
Cluster Genotype Plant height Panicle Panicle Total grain  Filled grain Grain length Grain Grain length 1000 grain Yield
length number number number diameter  towidth ratio  weight
I 19 and 20 144.16 26.88 18.16 84.33 76.33 10.11 1.89 5.33 25.49 30.24
(+10.98) (-4.30) (+9.33) (-23.68) (-15.84) (+0.19) (+0.53) (+0.18) (+1.39) (+6.55)
T 4,5,8,9,10, 11, 16,17,18, 139.42 28.07 16.99 110.45 102.97 10.01 1.89 5.24 25.41 31.35
24, 25, 26, 27, 28, 29, 30 (+7.33) (-0.07) (+2.28) (-0.04) (+13.52) (-0.19) (+0.53) (-1.50) (+1.07) (+10.59)
127.39 29.40 16.91 133.16 123.45 10.25 1.92 5.27 25.33 38.88
I 3,6,12,13,14,15,21,23 (%1 g3)  (}466)  (+1.80)  (+2.40)  (+36.10)  (+158)  (+2.12) (:093)  (+0.75)  (+37.09)
v 127922 108.62 28.04 4141 114.08 60.08 10.02 1.85 5.45 24.33 12.99
e (-16.37) (-0.17) (-13.24) (+3.23) (-33.75) (-0.69) (-1.59) (+2.44) (-3.22) (-54.19)
Average 129.89 28.09 16.61 110.50 70.90 10.09 1.88 5.32 25.14 28.36
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Figure 1. Grouping 30 promising lines based on agronomic traits
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