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Comprehensive abstract

Introduction

Transplanting in puddled soil is a common method of rice cultivation in the world, which requires
high labor and cost. Therefore, this method is being replaced by direct seeding system in recent years.
Although direct seeding system has many advantages, this method may change various aspects of rice
plant cultivation. In this experiment, the effect of changing the cultivation method from transplanting
to direct seeding on paddy yield and some grain quality characteristics of rice varieties was
investigated.

Material and methods

This experiment was carried out based on split block design with three replications in Rice
Research Institute of Iran (RRII), Rasht, Iran, in 2019. The studied factors were cultivation methods in
two levels including transplanting and direct seeding, and rice varieties in five levels including local
variety, Hashemi, and improved varieties, Kian, Anam, Gilaneh and Shirodi. The measured traits were
paddy yield and grain quality characteristics including head rice, broken rice and milled rice
percentage, crude and cooked grain length and width, grain elongation rate, amylose content,
gelatinization temperature and grain protein content. For data statistical analysis, analysis of variance
was performed using SAS software and comparison of means by least significant difference (LSD) test
at 5% probability level.

Research findings

The results showed that the effect of variety and cultivation method on paddy yield was significant,
but their interaction was not significant. Comparison of means showed that paddy yield in direct
seeding was about 200 kg more than in transplanting method. Shirodi variety with 7820 kg/ha had the
highest yield, while there was not significant difference between other vraieties. Milled rice percentage
was also more than in direct seeding than the transplanting method, ans the highest milled rice
percentage was related to Shirodi variety in direct seeding system (71%), which was not significantly
different from Shirodi variety in transplanting system (70%) and Gilaneh variety in direct seeding
(70%). The percentage of head rice in direct seeding system (57.06%) was lower than that of
transplanting system (65.86%). Among the genotypes, Shirodi and Kian varieties had the highest and
lowest head rice percentage with 84.33 and 37.5%, respectively. Amylose content of all studied
varieties increased in direct seeding system compared to transplanting cultivation, but this increase
was significant in Anam, Gilaneh and Kian varieties, and not-significant in Shirodi and Hashemi
varieties. The highest and lowest amylose content with 27.45% and 21.27% were also observed in
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Shirodi variety in direct seeding and Kian variety in transplanting cultivation, respectively. Changing
the cultivation method from transplanting to direct seeding system led to a significant increase in the
Alkali spreading value of Gilaneh, Shirodi and Kian varieties, but had no significant effect on the
Alkali spreading value of Anam and Hashemi varieties. The highest grain protein content with 11.08%
was observed in Anam variety in transplanting cultivation, which was not significantly different from
direct seeding system (10.76%).

Conclusion

The results of this study showed that changing the rice cultivation method from transplanting to
direct seeding had a significant effect on paddy yield and grain quality characteristics of the rice
varieties, so that paddy yield and milled rice percentage were higher in direct seeding than
transplanting, but head rice percentage in direct seeding was lower than transplanting system. One of
the most important factors affecting the rice cooking quality is grain amylose percentage. According to
the results of the current study, changing the cultivation method from transplanting to direct seeding
did not increase the amylose content of Hashemi and Shirodi varieties, which have the largest
cultivated area among the local and improved varieties in the northern rice-growing provinces of Iran,
respectively. This results can be effective in the acceptance of direct seeding system by paddy farmers.
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Table 1. Some characteristics of the rice genotypes used in this study

Alkali

Growth  Paddy yield 1000-grain ~ Amylose . Released .
Genotype eriod (day) (ton/ha) weight (g) content (%) spreading ear Description
P Y gutie " value (ASV) Y
Hashemi 115-125 3-4 25 20.5 3.33 - Native genotype
Shirodi  130-135 7-8 26 25.6 475 1383  mproved genotype
(Khazar x Deylamani)
Improved genotype
Anam 100-105 4.5-5 26 24 3.75 1397 (Saleh x Hashemi)
. Improved genotype
Gilane 105-110 5-5.5 26 23 4 1395 (Saleh x Abjiboji)
Kian 105-111 556 29 19.5 4.41 1399 ~ Mutant from Tarom

native genotype
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Table 2. Physical and chemical characteristics of the experimental soil

Soil Absorbable P Absorbable K Total N (%) Organic pH EC (dS.m™)
texture (mg.kg™") (mg/kg) carbon (%)
Clay 272 13.6 0.19 2.05 7.44 1.06
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Table 3. Analysis of variance for paddy yield, milled rice, head rice and broken rice in rice genotypes

Mean square

Source of variation df
Paddy yield Milled rice Head rice Broken rice
Replication (R) 2 170473.03 ™ 0.63 ™ 48.53" 48.53"
Genotype (G) 4 11214510.45™ 28.11™ 1907.86™ 1907.86™
Error 1 (R x G) 8 96562.33 0.71 8.99 8.99
Planting method (P) 1 379237.63 * 28.03™ 580.80™ 580.80™
GxP 4 181357.05 ™ 4.78" 31.96 ™ 31.96 "
Error 2 10 74303.47 063 7.23 7.23
CV (%) - 5.48 0.71 4.86 7.76

5, " and ** Not-significant and significant at 5% and 1% probability levels, respectively.
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Figure 1. Comparison of means of the effect of planting method x genotype interaction on milled rice
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Table 4. Comparison of means of the effects of cultivation method and genotype on paddy yield, head rice and
broken rice

Treatment Paddy yield (kg/ha) Head rice (%) Broken rice (%)
Planting method
Direct seeding 5494 a 57.06 b 4293 a
Transplanting 5269 b 65.86 a 34.13b
Genotype

Anam 4854 b 51.16 ¢ 48.83 b
Gilaneh 4770 b 65.83 b 34.16 ¢
Hashemi 4599 b 68.50 b 31.50 ¢
Shirodi 7820 a 84.33 a 15.66 d
Kian 4866 b 37.50d 62.50 a

Means followed by similar letters in each column are not significantly different by LSD test at 5% probability level.
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Table 5. Analysis of variance of the effect of genotype and planting method on grain length and width,
slenderness ratio, cooked grain length and grain elongation rate in rice genotypes

Mean square

Replication (R) 2 0.015™ 0.0016 ™ 0.00007 ns 0.26" 0.002 ns
Genotype (G) 4 0.58™ 0.1007" 0.69" 0.72* 0.023™
Error 1 (R x G) 8 0.016 0.00031 0.008 0.09 0.0026
Planting method (P) 1 0.069"" 0.00261" 0.044" 0.17 s 0.00003 ns
GxP 4 0.036" 0.0024 ™ 0.009 0.29" 0.0028 ™
Error 2 10 0.009 0.0011 0.0064 0.051 0.0008
CV (%) - 1.047 1.63 1.84 1.68 1.97

" *and ™ Not-significant and significant at 5% and 1% probability levels, respectively.
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Figure 3. Comparison of means of the effect of planting method x genotype interaction on grain length (A) and
cooked grain length (B)
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Table 6. Comparison of means of the effect of cultivation method and genotype on grain width, slenderness ratio
and grain elongation rate

Treatment Grain width (mm) Slenderness ratio Grain elongation rate

Planting method

Direct seeding 2.06a 3.61b 1.65a
Transplanting 2.04a 3.68a 1.65a
Genotype

Anam 1.97d 3.88a 1.57d
Gilaneh 2.01c 3.59b 1.69ab
Hashemi 2.03b 3.69b 1.61cd
Shirodi 1.97d 3.96a 1.65bc
Kian 2.28a 3.10c 1.72a

Means followed by similar letters in each column are not significantly different by LSD test at 5% probability level.
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Table 4. Analysis of variance of the effect of genotype and planting method on amylose content, alkali spreading
value and protein content of rice genotypes

Mean square

Source of variation d Amylose content Aﬁiﬁ:?f;g;;l & Protein content

Replication (R) 2 0.43 " 0.09 "¢ 001 "
Genotype (G) 4 44.16™ 0.89 ™ 357"
Error 1 (R x G) 8 0.13 0.02 0.08
Planting method (P) 1 8.70 ™ 110" 5.35"
GxP 4 0.67 0.06 " 0.28 ™

Error 2 10 0.042 0.06 0.02

CV (%) - 0.85 53 1.2

s *and ** Not-significant and significant at 5% and 1% probability levels, respectively.
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Table 8. Comparison of means of the effect of planting method x genotype interaction on amylose content, alkali
spreading value and protein content of rice genotypes

Planting method Genotype Amylose content (%) Al\}iﬁﬁesl()fgg;)n £ PI‘OIEI(II%(): )0 ntent
Direct seeding Anam 26.40b 4.84 a 10.76 a
Gilaneh 22.32 de 4.40 be 9.34d
Hashemi 21.97 ef 371 ef 857e
Shirodi 27.45 a 424 cd 8.56 ¢
Kian 22.73d 4.68 ab 8.63 ¢
Transplanting Anam 25.30c 4.56 abc 11.08 a
Gilaneh 20.35h 3.87ef 9.87 bc
Hashemi 21.53 fg 3.56f 9.56 cd
Shirodi 27.03 a 3.98 ef 10.00 b
Kian 2127 ¢g 4.03 de 9.57 cd

Means followed by different letters in each column are significantly different by LSD test at 5% probability

level.
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