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Extended Abstract

Background: Rice is the second most important grain in the world after wheat and is considered
one of the oldest crops. Although its cultivated area in the world is less than wheat, its production
amount equals wheat. This plant is the main food of more than half of the world's people, with a
per capita consumption of 50 kg. In many developing countries, the rice produced does not keep
up with consumption due to population growth, and it is expected that this problem will become
more acute in the future. Therefore, international organizations have tried to speed up breeding
programs, and in this regard, the International Rice Research Institute (IRII) has paid special
attention to rice-growing countries. In recent years, the spread of the system of rice cultivation
twice a year, along with the risk of water shortage, has seriously limited the area under cultivation
of late varieties, which have higher water consumption. Therefore, the development of semi-pure
early and dormancy-resistant cultivars, with a shorter growth period and less water requirement,
is one of the most important research priorities. The present research was carried out in the form
of two experiments to study the compatibility and stability of pure early and short lines resulting
from a cross between local cultivars and improved cultivars.

Methods: To study the adaptability and stability of promising early rice lines, expriments were
conducted with a randomized complete block design in three replications during two crop years
2022 and 2023 in three regions (Deputy of the Country Rice Research Institute in Amol,
Tankabon Rice Research Station and Goldasht Rice Research Station, Babol). The treatments
included five pure early rice genotypes (70 days from sowing to 50% flowering) and short (85-
90 cm) lines, the result of crossing between local cultivars and modified cultivars, along with two
Kohsar and Tarem Mazand cultivars as controls. The studied traits included the number of days
to 50% flowering, plant height (cm), the number of fertile tillers per plant, cluster length (cm),
the number of full and empty seeds per cluster, 1000-seed weight (g), the percentage of full grain,
and paddy yield. Stability analysis was performed using Lin and Binns (1991) and AMMI
(Crosaa, 1990) methods. AMMI stability analysis calculations were performed using Biplot
software (Yan et al., 2007). Statistical analysis of the data, including testing the normality of the
data distribution, Bartlett's test to examine the homogeneity of the variance of the errors, and the
composite analysis of variance, assuming the randomness of the year effect, were performed with
SAS software version 9.4. The AMMI method was used for stability analysis using AMMISOFT
version 1.0 software.

Results: The results of a two-year compound analysis of variance in three places showed that the
effect of year was not significant on the traits of plant height, spike length, the percentage of seed
filling, and the number of seeds, but it had a substantial effect on the other traits. The simple effect
of location was not significant on all the traits, and the interaction effect of year x location was
substantial on all traits, except for grain yield. Moreover, the simple effect of genotype was
substantial for all the studied traits, except for the number of claws, the percentage of seed filling,
and the number of empty seeds. While the interaction effect of year in genotype was significant
on most traits, the interaction effect of location x genotype was substantial only on 1000-seed
weight and seed filling percentage traits. The triple interaction effect of year x location x genotype
was statistically significant on all traits. Line Z3 with 7493 kg/ha produced the highest yield in
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three regions in two years, which was significantly different from the other lines. The highest
number of claws (20) belonged to the Z5 line, followed by the Z1, Z3, and Z4 lines, with 18.3,
18.3, and 18.2 cm, respectively. The Z2 line, along with two control varieties, was placed in the
last group. The maximum length of the cluster belonged to the Tarem Awn variety (26.5 cm),
followed by Z5 (26.4 cm) and Z4 (25.5 cm) lines, and the cluster length of other lines and Kohsar
variety was about 24 cm. The highest number of full seeds in the cluster (144.4) was assigned to
the Z4 line and the lowest amount to the two varieties of Tarem Rishek short and Kohsar, with
85.6 and 1.89 seeds in the cluster, respectively. The lowest number of hollow seeds (16) in this
test was assigned to the Z1 line and the most to the Z4 line (27). The Z4 line contained more total
number of seeds in the cluster (with an average of 171.4) than the others. The lowest total number
of seeds in the cluster belonged to the two control cultivars Tarem Mazand and Kohsar (103.9
and 112.2 seeds, respectively). The highest 1000-seed weight belonged to the Kohsar variety (27.7
g), and other genotypes did not show significant differences. The highest seed filling percentage
belonged to Z1 and Z2 lines with 87.5 and 86.0%, respectively. The Kohsar variety showed the
lowest seed filling rate (79.8%), and the seed filling rate in the Tarem variety was 82.9%. The
studied lines were between 79.4 and 83.8 days in terms of the number of days to flowering, similar
to the Kohsar variety (79.4 days) and earlier than the short-bearded Tarem variety (88.4 days).
According to the AMMI diagram, the two genotypes Z3 and Z4 showed high yields and stability
in this experiment.

Conclusion: Genotypes Z3 and Z2 were selected as the first and second options, with yields of
7493 and 6508 kg/ha, respectively, along with yield stability, short height, and a growth period
length almost similar to the early variety Koohsar.
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Table 1. Characteristics of the studied Rice Lines

Sl Jals g 4525
Jold daodly uibly 4jos Sldgyde oy Sl
osbly (en cwyp odl mig o9 Jlp (el
5 b pSle duslio daodly S Luilyly 40 dallas
o9 Jloy 285 plxl bicwyy 3 Sas g)lul (w0
Caer g plol B prentiBy; o galsS (g, odls @jes
O9o3l 3 1 pSles sl g lallad (il )ly (B9 (o)
Sy uilylg 450 b eolatwl (Bartlett, 1937) s,
g b g bple dalo g Bolai (o5 elul
el )1l 3 ibly 455 (el 3,5 plosl sy
o gize Goles JBlus ygojl a1 Sbo dauwslds SAS 9.4

Qb oplly Iy ol oY oyleds
Maternal parents Paternal parents Line number
Short-awn Taroom variety (witness) No. 115 from the parent ( A 37632) IR 67015.6.2.22 Z1

Number 3 x Amol 3 No. 115 from the parent ( A 37632) IR 67015.6.2.22 zZ2
Musa Taroom p,lb owge Kohsar ,luags’ 73
Black Aghaei ol (Bl Amiri Taroom (¢ el p,lb 74

No. 54 from the parent (37632A) IR67015 .6.2.22x (Amol 3

% No. 3) Line 876 z5
Kohsar jlugS’
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Table 2. Analysis of variance of different traits for five rice genotypes in three assessed locations

sy G5 e du ) @y i) gy chlise Glao uib)lg 4558 Y Jgan

&yl ss BARHANWES) &l S sl Sgy 4y dlaswy Al ol adgs Job Sals 5S aody ol g glasl DS 70 5 54, K s aolie
of 1000-seed Percentage of Total number of ~ Number of empty Number of full Spike Paﬁl(; > ield Number of Plant height Day to 50% -t ??Oe\/)
weight full seeds seeds seeds seeds length Yy Tiller (cm) flowering o
474 61.4™ 4064.2 12.25™ 3630.0 2.54m 16646875.1 1247.0 25.4™ 21.4 T Jl
Year
31.33™ 1071.9™ 4709.9" 2080.57™ 1487.9™ 56.21™ 206230.2"™ 602.0™ 723.8™ 76.2" 2 e
Location
4337 580.0 3999.0 901.387™ 5562.57 13.757 315511.6™ 310.7 560.87 250.07 2 e x
YxL
0.56 55.5 244.6 133.42 84.7 1.45 658994.4 6.4 12.5 0.6 12 s
Error
34477 114.0™ 8834.7 228.23™ 7262.4 24.12° 8673603.0™ 23.3™ 10239.37 178.0 6 iy
- . . - - - Genotype
7.42 111.2™ 274.0™ 103.66 1110.9 4.89" 824266.1™ 10.2 95.8 10.8 6 Jlo % Guigss
G xY
11.047 31.2™ 154.17 181.67" 251.8™ 4.18™ 1609430.6™ 12.5" 79.2™ 19.2nd 12 Ol X aies
GxL
3.357 56.7" 1098.0 126.30™ 1051.6™ 2.15° 1266047.8" 13.07 4547 9.57 12 oo x Jls X cuigs
(LxY*G)
0.68 20.8 211.9 43/0 159.8 0.98 419540.3 2.5 10.2 1.3 72 s
Error
3.29 5.44 11.39 15.04 11.77 3.97 10.41 8.91 3.23 1.43 -

(CV) &lyuss oy

ns, * and **: non- significant and significant at 5 and 1% levels of probability, respectively
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Table 3. Mean comparisons of different traits of rice genotypes in three assessed locations

B k.s | & s
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1000 ; : (20 55L) (Ko 55 p5skS) w3 (o silo) 592 glisy J %)
-seed Percentage of full Total number of Number of empty Number of o number of fant height (cm) Day to 50% Genot
weight (g) grains (%) seeds seeds full seeds Cluster Paddy Yield Tiller plant height (¢ flowering cnotype
length (cm) (kg.ha)

24.6b 87.5a 125.8° 16.1° 109.7% 24.0° 6367.6° 18.3% 86.2¢¢ 79.44 Z1
24.7b 86.0ab 136.0° 19.5% 116.5° 24.5° 6508.9° 16.9° 89.1¢d 80.7¢ 72

23.6b 84.8ab 130.1° 19.3% 110.8% 24.0° 7492.7° 18.3%® 87.1¢ 82.9% 73

24.0b 84.4abc 171.4* 27.1* 144.4* 25.5% 6635.1° 18.2% 92.6° 83.8° Z4

26.0ab 82.6bc 115.4° 20.0% 95.4% 26.4* 5780.6° 20.0° 81.54 82.0% z5
27.7a 79.8¢ 112.2° 23.1%® 89.1% 23.8° 5280.8¢ 16.9° 106.4° 79.44 drgS”
25.3ab 82.9abc 103.9° 18.2% 85.6¢ 26.5* 5502.4¢ 16.9° 150.1* 88.4* el
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Means followed by the same letters are not significantly different at the 5% probability level.
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Table 4. A comparison of the average yields of genotypes in each of the studied areas during 2 years

(T(L)’;lekabon) (T(:);lekabon) (Goldasht) (Goldasht) (Ami’:‘)o*{“" (AmTQOLéA‘ (g;?type)
1401 1400 1401 1400
5598.6° 6610.1% 6239.9% 6217.3% 6656.3° 6829.3° 71
5635.60 6362.5% 6103.3% 6933.3% 6405.0% 7610.7% b2)
6965.1° 8522.1° 7164.9° 7073.3° 7169.8° 8061/0° 23
6510.50 7099.6° 6977.2° 6280.9¢ 6187.0 6756.3° 74
5519.8¢ 6072.5% 4961.6¢ 5893.3¢ 5474.0b¢ 6762.7° z5
5523 5¢ 6446.8% 5099.2% 6013.3¢ 3589.7¢ 5012.3¢ s
5748.3¢ 5426.4° 4493.1° 658670 4992.0¢ 5768.0° plbo
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Means followed by the same letters are not significantly different at the 5% probability level.
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Table 5. Analysis of variance for the yield in each of the studied areas

s s casals casals ol Jol S ks wlio
1401 1400 1401 1400 1401 1400 It (5.0.V)
830545.6 1413255.8 1507261.7 72158.5 8157.1 w7 2 Block S,

985698.5" 2831656.7" 3226746.1" 610546.5" 4383735.3" 33‘1601‘*, 6 9
. Genotype
786011.8 395730.2 623585.6 64018.9 379482.7 26831 12 Error
14.95 9.46 13.45 3.94 10.65 775 (C.V) Olyhs gy

]

o> K g g Jein] zglaw 43 5 xe g Jb xe et BN (s sa FF g F s

ns, * and **: non- significant and significant at 5 and 1% probability levels, respectively.
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Table 6. AMMI analysis of variance for yield in six locations

S)lsixe o (SL) Slayo (:50bke (MS) Olaya ggoxe (SS) il e () o5 s (.0.V)
1178385 1.47E+08 125 Total J§
0.00000%%* 2663008 1.09E+08 41 Treatment )lo.
0.00000%%* 10461754 62770524 6 Genotype <uigj
0.00000%** 3538072 17690361 5 Enviroment Ly
0.004%* 957414.7 2872240 30 GxE
0.004%* 1501627 15016268 10 IPC1
0.99309 1174591 9396730 8 IPC2
0.657849 399453.2 2396719 6 IPC3
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301353.8 602707.5 2 Noise oilodly
453748.1 38114838 84 Error s
0.119855 658994.3 7907932 12 Block (environment) buoe 31> Sols
419540.4 30206906 72 Pure Error jallb glls
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ns, * and **: non- significant and significant at 5 and 1% probability levels, respectively
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Figure 1. The biplot of genotype yield mean versus IPCI scores
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