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Extended Abstract

Introduction and Objective: During the recent years, rice has again received a lot of attention
from farmers in the north of the country by improving the self-reliance coefficient of the product
and productivity. On the other hand, temperature drop at the time of flowering and grain filling,
despite the quality improvement, leads to a sharp decrease in the yield of the rice in double
cropping stage. Therefore, identification of suitable cultivars in terms of precociousness and
tolerance to cold, which will result in acceptable grain yield, is one of the priorities of rice
cultivation.

Materials and Methods: In this research, evaluation of cold tolerance for 24 rice genotypes
including five EMS mutant lines, two gamma ray mutant varieties from the Tarom-mahalli
cultivar, five foreign lines, three improved cultivars and nine landrace cultivars in the research
farm of the Sari Agricultural Sciences and Natural Resources University was carried out in the
form of a randomized complete block design in three replications under replanting conditions. At
the end of the growing season, various traits such as the number of days to full heading stage, the
number of days to maturity, the height of the plant, the number of panicles per plant, the length
of the panicle, the number of seeds per panicle, the number of unfilled grains per panicle, the
number of fertile grains per panicle, length of grain, 1000-grain weight, panicle harvest index,
panicle fertility percentage, grain density and paddy yield were measured. Cluster analysis and
principal component analysis were used to categorize genotypes.

Result: Out of 24 rice genotypes cultivated under cold conditions at the end of the season, only
14 genotypes reached the heading stage. The results of analysis of variance showed that there is
a significant difference between the genotypes in all studied traits. The mean comparison results
showed that Zarak and Kohsar cultivars and L181, L183, L184 and L185 mutants were among
the low-duration genotypes. The highest and lowest number of grains in the panicle was related
to D100 and Binam genotypes with 147.47 and 50.67, respectively. The mean comparison results
showed that the highest grain yield of L183 genotype was 339 g.m?, which was 79% higher than
the Binam (control cultivar). The dendrogram obtained from the cluster analysis showed that all
the studied genotypes were segregated into four separate groups that the second and fourth group
had the highest amount of yield. The results of principal components analysis showed that the
number of four components had an eigenvalue higher than one and they accounted for 86.36% of
the total variance. In the first component, the number of days to full heading stage (0.73), the
number of days to maturity (0.71), plant height (0.74), panicle length (0.79), the number of grains
per panicle (0.70), 1000-grain weight (-0.68), panicle harvest index (-0.73), and panicle fertility
(-0.76) had the highest factor loading.

Conclusion: By evaluating the agronomical characteristics and grain yield, the mutant line (L183)
was selected and introduced as the best line both in terms of maturity period and agronomical
characteristics.
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Table 3. Results of mean comparison between rice genotypes based on different studied traits
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(RI> Days to Plant height Ngrrlrl}sle;r i(r)lf Panicle length Number of seed Unfilled seed Genotype
‘Pa}%shto (1100 maturity (cm) P plant (cm) in panicle in panicle
o of heading
96.33+0.33*  129.00+0.58>  132.00 £ 1.15° 8.67 +0.67° 26.10 + 0.27* 107.11 + 4.18° 28.78 + 3.09° Sardbinam
76.33+0.88°  108.33 £0.33¢ 104.33 +0.88¢ 9.67 £ 1.33% 21.16 +£0.57>¢ 90.78 +5.31¢¢ 1522 +£2.31¢f Kohsar
88.00 £ 0.00°  118.33+0.33¢  119.00 + 0.58" 1500+ 1.00°  22.91 + 1.19%¢ 80.44 + 4.33% 19.33 + 2,220 Jahesh
86.00£0.58°  115.33+0.33¢ 118.00+3.61°  12.00£0.00>¢ 2037 +3.18°¢ 67.67 + 5.80° 11.44 +0.91%¢ Partov
86.00 +0.58°  118.33 +0.33¢ 92.00 + 1.15° 11.00 +0.00%°  22.06 + 0.42>4  80.56 + 1.42% 14.33 + 1.73¢f Ghaem
86.00£0.00°  119.67 +0.33° 94.67 + 0.88°F 6.67 +0.33 17.27+0.39°  147.44 +12.28° 8.11+1.821% D 100
71.00 +0.58"  107.00 +0.58" 98.00 + 0.58° 9.33 +0.88% 23.97+0.38%  101.67+3.79*  24.11 £4.15% Zarak
96.67 +0.33*  131.33+0.33° 136.33+0.88°  11.67+0.67>°  24.66+0.73% 94.11 + 6.40% 37.67+7.82°  Nemarioran
77.00 +£0.58°  109.33 +0.33% 73.33 + 1.20¢ 6.67+0.67" 20.10 + 0.56% 79.22 + 1.44% 18.56 + 2.30b° CAU 1
79.00+0.00  108.33+0.332 10533240  13.00+1.00°°  22.93+0.86"¢ 80.78 + 1.85% 9.22+0.29°¢ L8l
79.00+0.00¢  109.33+0.33%  105.00+ 1.15¢  14.00£0.00®  21.21+£0.38*¢  62.44 +0.78% 6.89 + 1.64% L183
79.00 + 0.00¢ 109.67 £0.33"  114.67 = 1.86* 10.00 £ 1.00%  22.06 + 0.08>4 72.22 £ 1.06¢ 1122 £1.61%¢ L184
79.00+£0.00¢  109.33+0.33%  113.00+£0.58°  12.00+ 1.53*¢  21.87+0.77%¢  64.78 +2.88°¢ 7.11+1.18% L185
86.00+0.58°  116.33+0.33¢ 11133+ 1.76°  10.67+0.33°°  20.28 +0.29°° 50.67 + 1.762 3.78 +0.80¢ Binam
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The means in each column that have common letters do not have a statistically significant difference at the level of 5 % according to LSD test.
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Table 4. Results of mean comparison between rice genotypes based on different studied traits
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78.33 £ 6.67° 9.84 £0.02° 21.38 +£0.24¢ 82.73 £2.42%¢ 72.89 +3.834 4.10+0.16° 233.01 £ 34.35%¢ Sardbinam
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61.11 +£3.614f 9.80 +0.05¢ 24.45+0.18% 83.29 + 1.94% 76.01 +2.35¢ 3.55+0.38% 284.27 £ 35.76*¢ Jahesh
56.22 + 6.38°F 9.93 £0.02° 25.87 £ 0.49%4 86.19 £ 1.41%° 82.69 £2.49>4 3,53 +(.73>¢ 223.20 + 31.62% Partov
66.22 £ 0.59°¢ 10.82 + 0.04* 21.89 +£0.41¢ 84.81 £ 1.99*¢ 82.27 + 1.85% 3.65 £ 0.04 201.97 +£7.70¢ Ghaem
139.33 £ 12.02° 6.80 = 0.08¢ 26.32 £0.67* 95.11£0.37* 94.47+£1.13* 8.53 £0.66% 329.17 + 37.49% D 100
77.56 + 3.35% 8.44 + 0.06" 26.61 £ 0.50° 95.38 £3.332 76.42 +3.71¢ 4.25+0.20° 283.31 +£29.86*¢ Zarak
56.44 £ 5.15¢ 9.00 £ 0.24° 24.06 + 0.95¢ 75.27 + 4.88% 60.49 £ 6.34¢ 3.81£0.17% 184.11 £ 8.10° Nemarioran
60.67 £ 1.02¢F 10.38 £ 0.05°  30.55+1.11* 91.73 £ 0.30° 76.66+2.47%  3.95+0.17" 181.44 +9.85¢ CAU 1
71.56 £ 1.82%¢ 10.01 £ 0.09¢ 26.96 £ 0.77° 72.63 £ 8.82¢ 88.57£0.41*°  3.53+0.06>¢ 278.51 £ 65.33%¢ L181
55.56 +2.35¢F 9.89 +£0.02° 26.65 £ 0.40° 91.91 +0.79% 88.91 +£2.72%¢ 2.95 + 0.04<¢ 339.89 +25.57* L183
61.00 = 1.26%F 9.44+0.11¢ 26.76 £ 0.51° 87.35 £ 4.06® 84.50 £2.12%¢  3.27+0.04>¢ 248.85 £29.70*¢ L184
57.67 +3.02¢ 9.33£0.19¢ 27.31+0.25° 91.79 + 1.93 89.00 + 1.88° 2.96 + 0.06% 268.21 +43.60*° L185
46.89 +2.50" 9.33+0.19¢ 26.72 £0.31° 90.74 £ 0.85% 92.43 £ 1.84% 2.50 +0.07¢ 189.23 + 17.84¢ Binam
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The means in each column that have common letters do not have a statistically significant difference at the level of 5 % according to

LSD test.
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Figure 2. Dendrogram obtained from cluster analysis based on all studied traits in different rice genotypes
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Table 5. The results of analysis of variance related to groups obtained from cluster analysis based on all studied traits
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554 21.25 166.90°" pddgd Loy Ve b o) ol xi
Days to 100 % of heading
3.17 1327 217.87" S U ) 2l ©
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Number of seed in panicle
" Asgs D S il olas
14.71 41.32 254.90 > 2=
Unfilled seed in panicle ¥
13.95 92.25 1852.09° dg 52 )9k b s xs
Number of fertile seed in panicle
7.60 0.53 3.02° «b Jsb X
Grain length
8.94 5.44 9.09" b i o9 X10
1000 Grain weight
7.43 42.00 68.19° bt Cudlyyy jas L xi1
Harvest index of panicle
7.69 39.79 218.28" adg> o)l X1
Panicle fertility
14.11 031 7.78" b o515 X13
Grain density
1138 842,91 10317.83" S 2,Sles Xis
Grain yield (g.m™)

Moy S g oy Jlein] o 50 I gxe )b bze puE Sy s g 8 NS
NS, * and ** are non-significant, significant at the 5 and 1 percent probability levels, respectively
C”)" blfs ) AAJUQ.A .))}4 Slow 44.15 L Joy),o ).MM% d.x)>u )l Juob dl.hba)f O uAiJL.A MLD.A C.»L.: -5 Ja_\>
Table 6. The results of the mean comparison between the groups obtained from the cluster analysis related to all the
studied traits in the rice plant

Group 04,5 Slao Slas o)yledd
Fourth p,)le> Third pgw Second g3 First Jol Traits Traits No.
86.00° 83.75° 78.76" 96.50° 2B Lo Ve b g, s X
Days to 100 % of heading
119.66 114.83% 110.04¢ 130.16° Sy U jgy 2l X2
Days to maturity
94.66° 98.66" 108.47% 134.16° (o sBl) ol el -
Plant height (cm)
6.66" 10.08° 11.85° 10.16* G 3 adg ol X4
Number of panicle in plant
17.26¢ 20700 22,300 2537 (o sBlu) 4dg> Jsbo xs
Panicle length (cm)
147.44° 69.52¢ 79.01% 100.61° adgs y &l ol X6
Number of seed in panicle
8.11° 12.02° 13.30° 33.220 abgd > Sy &b dlass
Unfilled seed in panicle X7
139.33 57.50 65.71° 67.38 abgs 53 59,k 4ol X8
Number of fertile seed in panicle
6.80° 10.110 9.718 9.4 (soidse) 41> Jsbo X0
Grain length (gr)
2631° 26.25° 26.88° 2.72° (p5) &b sl g x10
1000 Grain weight (gr)
95.18 88.36% 87.75% 78.99° (J03) g bl yadLi -
Harvest index of panicle (%)
94.46" 83.51° 83.75 66.69° (129) ads> (59l Xi2
Panicle fertility (%)
8.53° 3.40° 3.540 3.95 b o815 xi3
Grain density
329.17° 198.96° 290.00° 208.56" (e o 2 p5) Sk >,Slos Xia
_ _ Grain yield (g.m™)
o> gy e 53 (g dme BRI gly)> (LSD) Jlo e glss J8lus 9031 (wlusl y3 (gylol Jas 3l cdiiads Syt gy (ghyls 457 gt o 0 3500 sla 1 Ske

The means in each column that have common letters do not have a statistically significant difference at the level of 5 % according to LSD test.

45 b b adles > (Hosseini et al., 2020 Uil cas bl gy SO ol sladdlge 4 4550
e (gl addge Hlon dlaay aS b L Lol sladdlge Hosseini et al., 2019;) 25 o Coue odld
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Table 7. Results of principal components analysis based on all studied traits in different rice genotypes

Component 44 ge Slao Slas o)lesd
Fourth p,le> Third pguw Second pgd First sl Traits Traits No.
-0.39 0.25 0.44 0.73 BB Lo Ve b g, Sl xi
Days to 100 % of heading
031 0.11 0.58 0.71 P X
Days to maturity
0.11 0.43 0.09 0.74 (o sBls) oL gl %
Plant height (cm)
025 0.60 -0.54 037 g2 > g Sl X4
Number of panicle in plant
0.46 -0.12 -0.05 0.79 (o Blu) 409> Jobo X
Panicle length (cm)
0.22 -0.07 0.94 20.15 adgs yd alb ol X6
Number of seed in panicle
0.31 0.47 0.39 0.70 abgd > Sy &> 2l X7
Unfilled seed in panicle
0.10 0.12 0.84 0.47 abg> 53 5,2 b Aa
Number of fertile seed in panicle X
0.03 -0.23 -0.68 027 (e ko) 1> Jsbo X0
Grain length (gr)
0.09 -0.34 -0.34 -0.68 () b5 )3 5 X10
1000 Grain weight (gr)
0.05 0.17 0.04 0.73 (10,2) abgs Cublyyy yadld X1
Harvest index of panicle (%)
025 0.50 -0.18 -0.76 (123) ads> (59l
Panicle fertility (%) X2
0.01 0.02 0.88 -0.43 b o515 X13
Grain density
0.64 0.47 0.14 -0.53 (e o p5) Sk ,Skae X4
Grain yield (g.m™)
.19 158 704 527 Eigenvalues o3y ida
8.49 T1.30 7886 37.69 ) ) R
Relative Variance (%) (aod) (g (bl
86.36 77.86 66.55 37.69

Cumulative variance (/) ze35 ul)ls
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Figure 3. Biplot related to the first and second components obtained from principal component analysis (A: based on
traits and B: based on genotypes) based on all studied traits in different rice genotypes

adgs dliwr Slaw L LI83 cilige opY a8 oy ol Lol ‘_Asd);“"ﬁ‘“"
Nrod abg3 5350k 5 A I Gl Jobo g > (44l 5 9 (2 loj o Led il 5l b o s
Ol 0300l 35 (1S0le dunlie s 5 cudly oYL Slowisl byl b odd cow gy daome culS
..\m] ..\M:L‘_;o L183 vaQA L)‘,Y » D)L\»] .))94 Slas dYb dl‘mg)’y o~ 9 (£ 9 Js‘.)wa Flﬁ)‘ &9) )l ol CJ)) aliseo
sald stdal oY ol el 5 S8 LBl 5 (K5 g s slaggelise J) ol wilies
cupd sl g gp dame CulS pj gaw gne GRIEL 4 e g NS wps @l 08 B I e
el (218 Clel 5 LSS 00 clacnY g P8l 3 g5 dg Sl (Lol (slaadlge
15 vaB e Coles 3 0 Sdes g (ol Sluogad oL L g (ow)p
2 9 ) 0392 5 5l o Y npp Olyim D183 colipe Y
Lo g (555l pole oKtilsy o coles b imgy ol . > C
&Y% 9 809 £ 3 2 ORIy (x J}Jm.: )Ja.»l 1 elos e
o s s o a5 5l on g (ol); Sluogas g (S,
Mfl?()‘~\—\\c~~—\‘”b)1¢ml{)b)l)ﬁmLg)L»U’.xJO me b b g Lu L. .),))f . )f
95n 6 )il Ayl 4 oS Eeadge dy 4300 FULD (mred D30 (o0 (B0 9

&l

Afkhami Ghadi, A. Habibzadeh, F. and Hosseini, S.J. (2021). Evaluation of rice genotypes from crossing
based on salinity stress tolerance indices. Journal of Crop Breeding, 13(39): 108-121 (In Persian).

Agricultural jihad statistics, (2021). 125 pages (In Persian).

Akbari, R. and Moumeni, A. (2015). Study of optimum transplanting date and nitrogen application in a
double-cropping system of rice (Oryza sativa L.) for ‘Kuhsaar’Cultivar in Mazandaran. Journal of
Crop Production, 8(2): 195-207 (In Persian).

Akhil, R.B. Ishigo-oka, N. Adachi, M. Oguma, Y. Tokizono, Y. Onishi K. and Sano, Y. (2008). Cold
tolerance at the early growth stage in wild and cultivated rice. Euphytica, 25: 166-170.

Akter, N. Biswas, P.S. Syed, M.A. Ivy, N.A. Alsuhaibani, A.M. Gaber, A. and Hossain, A. (2022).
Phenotypic and molecular characterization of rice genotypes’ tolerance to cold stress at the seedling
stage. Sustainability, 14(9): 4871.

Alasti, O. Zeinali, E. Soltani, A. and Torabi, B. (2022). Exploring the current status of barley yield and
production gap of Iran. European Journal of Agronomy, 139: 126547.

Alinia, F. Nouri-Delavi, M.Z. Hosseini-Chaleshtari, M. and Qudsi, M. (2014). Transformation in the
country's rice production through the introduction of high-yielding cultivars. National Rice Research
Institute. 62 pages (In Persian).

Ansari, J. Khoramdel, S. Ghorbani, R. and Pirdashti, H. (2015). Evaluation of global warming potential for
rice in the first and second cropping patterns (Case study: Sari Province). Research in Field Crop
Journal, 3(1): 14-26 (In Persian).


http://dx.doi.org/10.61186/jcb.15.47.76
http://jcb.sanru.ac.ir/article-1-1437-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.47.76 |

M p9d CudS ) (ol bl 4 (iiSly > g bl i oY g P61 5l (S L))

Bosetti, F. Montebelli, C. Dionisia, A. Novembre, L.C. Pescarin H. and Baldin-Pinheiro, J. (2012). Genetic
variation of germination cold tolerance in Japanese rice germplasm. Breeding Science, 62: 209-215.

Cruz, R.P.D. Sperotto, R.A. Cargnelutti, D. Adamski, J.M. de FreitasTerra, T. and Fett, J.P. (2013).
Avoiding damage and achieving cold tolerance in rice plants. Food and energy security, 2(2): 96-119.

Fallah, A. and Miarostami, P. (2013). Effect of temperature treatments on growth stages and yield of rice
varieties in greenhouse. Agronomy Journal (Pajouhesh & Sazandegi), 106: 94-103 (In Persian).

Fallah, A. and Miarostami, P. (2015). Effect of temperature treatments on growth stages and yield of rice
varieties in greenhouse. Applied Field Crops Research, 28(106): 94-103 (In Persian).

Fallah, A. Mohammadian, M. Khosravi, V. Amogholi-Tabari, M. Mahdavi-Mashki, K. Ekbatani, Z.
Mahdavian, M. Karimi, H. Ehsani, B. and Elyasi, H. (2021). Agricultural management of replanting
rice in paddy fields. Rice Extension Journal, 1(5): 32-37 (In Persian).

Fallah, A. Mohammadian, M. Osko, T. and Ranjbar, A. (2020). Application of technical advice in
replanting rice for the stability of paddy ecosystem. Rice Extension Journal, 1(1): 47-51 (In Persian).

Fu, Y. Zhao, H. Huang, J. Zhu, H. Luan, X. Bu, S. and Wang, S. (2022). Dynamic analysis of QTLs on
plant height with single segment substitution lines in rice. Scientific reports, 12(1): 1-11.

Fu, Y.Q. Zhong, X.H., Zeng, J.H., Liang, K.M. Pan, J.F. Xin, Y.F. and Huang, N.R. (2021). Improving
grain yield, nitrogen use efficiency and radiation use efficiency by dense planting, with delayed and
reduced nitrogen application, in double cropping rice in South China. Journal of Integrative
Agriculture, 20(2): 565-580.

Ganguly, S. Saha, S. Vangaru, S. Purkayastha, S. Das, D. Saha, A.K. and Bhattacharyya, S. (2020).
Identification and analysis of low light tolerant rice genotypes in field conditions and their SSR-based
diversity in various abiotic stress tolerant lines. Journal of genetics, 99(1): 1-9.

Gauchan, D. Timsina, K.P. Gairhe, S. Timsina, J. and Joshi, K.D. (2022). Cereal demand and production
projections for 2050: opportunities for achieving food self-sufficiency in Nepal. In Agriculture,
Natural Resources and Food Security, (pp.19-35). Springer, Cham.

Guo, Z. Ma, W. Cai, L. Guo, T. Liu, H. Wang, L. and Pan, G. (2022). Comparison of anther transcriptomes
in response to cold stress at the reproductive stage between susceptible and resistant Japonica rice
varieties. BMC Plant Biology, 22(1): 1-20.

He, Y. Dong, J. Liao, X. Sun, L. Wang, Z. You, N. and Fu, P. (2021). Examining rice distribution and
cropping intensity in a mixed single-and double-cropping region in South China using all available
Sentinel 1/2 images. International Journal of Applied Earth Observation and Geoinformation, 101:
102351.

Hosseini, J. Tahmasebi-sarvestani, Z. Pirdashti, H. Mokhtassi-bidgoli, A. and Hazrati, S. (2019). Study of
diversity and estimation of leaf area in different mint ecotypes using artificial intelligence and
regression models under salinity stress conditions. Journal of Crop Breeding, 11(32): 59-73 (In
Persian).

Hosseini, S.J. Tahmasebi-Sarvestani, Z. Pirdashti, H. Modarres-Sanavy, S.A.M. Mokhtassi-Bidgoli, A.
Hazrati, S. and Nicola, S. (2020). Assessment of salinity indices to identify mint ecotypes using
intelligent and regression models. International Journal of Horticultural Science and
Technology, 7(2): 119-137.

Hu, X. Lu, L. Guo, Z. and Zhu, Z. (2020). Volatile compounds, affecting factors and evaluation methods
for rice aroma: A review. Trends in food science & technology, 97: 136-146.

Hussain, S. Huang, J. Huang, J. Ahmad, S. Nanda, S. Anwar, S. and Zhang, J. (2020). Rice production
under climate change: adaptations and mitigating strategies. In Environment, climate, plant and
vegetation growth (pp. 659-686). Springer, Cham.

Jia, Y. Liu, H. Wang, H. Zou, D. Qu, Z. Wang, J. and Zhao, H. (2022). Effects of root characteristics on
panicle formation in japonica rice under low temperature water stress at the reproductive stage. Field
Crops Research, 277: 108395.

Jiang, S. Yang, C. Xu, Q. Wang, L. Yang, X. Song, X. and Li, W. (2020). Genetic dissection of
germinability under low temperature by building a resequencing linkage map in japonica
rice. International Journal of Molecular Sciences, 21(4): 1284.

Kumar, A. Taparia, M. Madapu, A. Rajalakshmi, P. Marathi, B. and Desai, U.B. (2020). Discrimination of
filled and unfilled grains of rice panicles using thermal and RGB images. Journal of Cereal
Science, 95: 103037.

Laborte, A.G. Bie, K. Smaling, E.IM.A. Moya, P.F. Boling, A.A. Ittersum, M.K.V. (2012). Rice yields and
yield gaps in Southeast Asia: past trends and future outlook. European Journal of Agronomy, 36: 9—
20.


http://dx.doi.org/10.61186/jcb.15.47.76
http://jcb.sanru.ac.ir/article-1-1437-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.47.76 |

AR VY 50l /FV ojles /ol Sl /el lS oMol asliing

Li, R. Li, M. Ashraf, U. Liu, S. and Zhang, J. (2019). Exploring the relationships between yield and yield-
related traits for rice varieties released in China from 1978 to (2017). Frontiers in plant science, 10:
543.

Li, S. Zhang, Y. Guo, L. and Li, X. (2022). Impact of tillage and straw treatment methods on rice growth
and yields in a rice—ratoon rice cropping system. Sustainability, 14(15): 9290.

Li, Z. Qiu, Z. Ge, H. and Du, C. (2022). Long-term dynamic of cold stress during heading and flowering
stage and its effects on rice growth in China. Atmosphere, 13(1): 103.

Liu, K. Yang, R. Lu, J. Wang, X. Lu, B. Tian, X. and Zhang, Y. (2019). Radiation use efficiency and
source-sink changes of super hybrid rice under shade stress during grain-filling stage. Agronomy
journal, 111(4): 1788-1798.

Mandal, B. Majumder, B. Adhya, T.K. Bandyopadhyay, P.K. Gangopadhyay, A. Sarkar, D. and Misra,
A.K. (2008). Potential of double-cropped rice ecology to conserve organic carbon under subtropical
climate. Global change biology, 14(9): 2139-2151.

Martini, L.F. Noldin, J.A. Schaedler, C.E. Fipke, M.V. Viana, V.E. Borges, C.T. and Avila, L.A. (2022).
Cross-talk between cold and bispyribac-sodium on rice seedlings. Plant Stress, 3: 100049.

Meng, T. Zhang, X. Ge, J. Chen, X. Zhu, G. Chen, Y. and Dai, Q. (2022). Improvements in grain yield and
nutrient utilization efficiency of japonica inbred rice released since the 1980s in eastern China. Field
Crops Research, 277: 108427.

Mesa, T. Polo, J. Arabia, A. Caselles, V. and Munné-Bosch, S. (2022). Differential physiological response
to heat and cold stress of tomato plants and its implication on fruit quality. Journal of Plant
Physiology, 268: 153581.

Moumeni, A. and Amogholi-Tabari, M. (2019). Tolo, a high-yielding, blast-resistant and high-quality new
variety of rice. Agricultural Research Education and Extension Organization, Iran Rice Research
Institute. 51: P 14 (In Persian).

Nasiri, M. Mohaddesi, A. Erfani, R. Nouri-Delavar, M.Z. Bahrami, M. Tavasoli, F. Osco, T. and
Mohammadian, M. (2013). Introduction of a new variety of rice called “Kohsar” for cultivation in
mountainous areas and replanting in paddy fields in the north of the country. Proceedings of the 15
National Rice Conference of the country, Sari University of Agricultural Sciences and Natural
Resources, Tabarestan Genetics and Agricultural Biotechnology Research Institute, 10 pages (In
Persian).

Nematzadeh, G.A. Oladi, M. Afkhami Ghadi, A. Gholizadeh Ghara, A. Bagheri, F. Aghajani, M. Emami-
Ghara, M. Babaei, A. Rahimi, M. Mozafari, C. and Vojdan, R. (2020). Roshan, a new released mutant
aromatic rice variety with high yield and early maturity. Journal of Plant Molecular Breeding, 8(1):
57-65 (In Persian).

Nouri, M.Z. Gholami, M. Mousavi, A.A. Hosseini, S. (2013). A study of rice replanting in Mazandaran and
comparison of agricultural indicators of rice cultivars in two planting times. The first international
congress and the 13" conference of agronomy and plant breeding, Karaj. Iran (In Persian).

Okpala, N.E. Potcho, M.P. An, T. Ahator, S.D. Duan, L. and Tang, X. (2020). Low temperature increased
the biosynthesis of 2-AP, cooked rice elongation percentage and amylose content percentage in
rice. Journal of Cereal Science, 93: 102980.

Khazaie, L. (2022). Genetic Variation of Some Agronomic Characteristics and Grain Quality Traits of Rice
Mutant Genotypes. Journal of Crop Breeding. 14(44), 77-89 (In Persian).

Oladi, M. Nematzadeh, G. Rahimi, M. Afkhami-Ghadi, A. Gholizadeh-Ghara, A. Mozaffari, K. and Ziaee,
A. (2015). The effects of gamma ray on genetic and morphological diversity of some rice
varieties. Journal of Nuclear Science and Technology, 73: 80-87.

Rehman, M. and Tanti, B. (2022). Morpho-physiological responses in rice and cold stress induced
acclimation involving biochemical and signaling pathways in Boro rice. Vegetos, 1-10.

Shi, Y. Guo, E. Cheng, X. Wang, L. Jiang, S. Yang, X. and Yang, X. (2022). Effects of chilling at different
growth stages on rice photosynthesis, plant growth, and yield. Environmental and Experimental
Botany, 203: 105045.

Shi, Y. Guo, E. Wang, L. Li, T. Jiang, S. Xiang, H. and Yang, X. (2022). Effects of chilling at the booting
and flowering stages on rice phenology and yield: A case study in Northeast China. Journal of
Agronomy and Crop Science, 208(2): 197-208.

Shinada, H. Iwata, N. Sato, T. and Fujino, K. (2013). Genetical and morphological characterization of cold

tolerance at fertilization stage in rice. Breeding science, 63(2): 197-204.


http://dx.doi.org/10.61186/jcb.15.47.76
http://jcb.sanru.ac.ir/article-1-1437-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.61186/jcb.15.47.76 |

A p9d CudS ) Gyl bulyd 4 (iSTy )5 78 bl e slagpY g pB)l (S (b5

Sohag, A.A.M. Tahjib-Ul-Arif, M. Afrin, S. Khan, M.K. Hannan, M.A. Skalicky, M. and Murata, Y.
(2020). Insights into nitric oxide-mediated water balance, antioxidant defense and mineral
homeostasis in rice (Oryza sativa L.) under chilling stress. Nitric Oxide, 100: 7-16.

Soualiou, S. Duan, F. Li, X. and Zhou, W. (2022). Crop production under cold stress: An understanding of
plant responses, acclimation processes, and management strategies. Plant Physiology and
Biochemistry, 190: 47-61.

Sun, W. and Huang, Y. 2011. Global warming over the period 1961—-(2008) did not increase high-
temperature stress but did reduce low-temperature stress in irrigated rice across China. Agricultural
and Forest Meteorology, 151: 1193-1201.

Taheri-Otaqgsara, S.H. Biabani, A. Fallah, A. Orsji (2020). Evaluation of agronomic traits of Binam and
Tarom-Hashemi cultivars in replanted rice fields. Applied Research of Plant Ecophysiology, 6(2): 59-
78 (In Persian).

Wu, W. Huang, J. Cui, K. Nie, L. Wang, Q. Yang, F. Shah, F. Yao, F. and Peng, S. (2012). Sheath blight
reduces stem breaking resistance and increases lodging susceptibility of rice plants. Field Crops
Research, 128: 101-108.

Xie, H. Zhu, M. Yu, Y. Zeng, X. Tang, G. Duan, Y. and Yu, Y. (2022). Comparative transcriptome analysis
of the cold resistance of the sterile rice line 33S. PloS one, 17(1): €0261822.

Xie, X. Shan, S. Wang, Y. Cao, F. Chen, J. Huang, M. and Zou, Y. (2019). Dense planting with reducing
nitrogen rate increased grain yield and nitrogen use efficiency in two hybrid rice varieties across two
light conditions. Field Crops Research, 236: 24-32.

Xu, L. Zhan, X. Yu, T. Nie, L. Huang, J. Cui, K. and Peng, S. (2018). Yield performance of direct-seeded,
double-season rice using varieties with short growth durations in central China. Field Crops
Research, 227: 49-55.

Xu, Q. Ma, X. Lv, T. Bai, M. Wang, Z. and Niu, J. (2020). Effects of water stress on fluorescence
parameters and photosynthetic characteristics of drip irrigation in rice. Water, 12(1): 289.

Zang,Y.Yao, Y. Xu, Z. Wang, B. Mao, Y. Wang, W. and Gu, J. (2022). The Relationships among “STAY -
GREEN” trait, post-anthesis assimilate remobilization, and grain yield in rice (Oryza sativa
L.). International Journal of Molecular Sciences, 23(22): 13668.

Zeng, Y. Li, Q. Chen, H. Li, B. Zhong, X. Li, Z. and Deng, F. (2021). Shading stress after heading enhances
the remobilization of nonstructural carbohydrates in rice under different ecological
conditions. Chilean journal of agricultural research, 81(3): 300-309.

Zheng, H. Sun, S. Bai, L. Jiang, S. Ding, G. Wang, T. and Zou, D. (2022). Identification of candidate genes
for panicle length in Oryza sativa L. ssp. japonica via genome-wide association study and linkage
mapping. Euphytica, 2/8(2): 1-12.

Zhong, H. Liu, S. Meng, X. Sun, T. Deng, Y. Kong, W. and Li, Y. (2021). Uncovering the genetic
mechanisms regulating panicle architecture in rice with GPWAS and GWAS. BMC genomics, 22(1):
1-13.

Zhong, X. Peng, S. Buresh, R.J. Huang, N. and Zheng, H. 2006. Some canopy indices influencing sheath
blight development in hybrid rice. Chinese Journal of Rice Science 20: 535-542 (in Chinese, with
English abstract).

Zhou, Z. Zhang, K. Sun, Z. Liu, Y. Zhang, Y. Lei, L. and Miao, Y. (2022). Lengthened flowering season
under climate warming: Evidence from manipulative experiments. Agricultural and Forest
Meteorology, 312: 108713.


http://dx.doi.org/10.61186/jcb.15.47.76
http://jcb.sanru.ac.ir/article-1-1437-en.html
http://www.tcpdf.org

