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Effect of transplanting bed on grain yield and yield components of hybrid rice
(Oryza sativa L.) cultivars in Khuzestan, Iran

Zand Vakily, N.%, Gilani, A.2, Alavi Fazel, M.3, Lak, Sh.* and Mojdam, M.>

ABSTRACT
Zand Vakily, N., Gilani, A., Alavi Fazel, M., Lak, Sh. and Mojdam, M. 2024. Effect of transplanting bed on grain yield and yield
components of hybrid rice (Oryza sativa L.) cultivars in Khuzestan, Iran. Iranian Journal of Crop Sciences. 25(3): 377-390. (In
Persian)

Introduction: One of the important goals of rice breeding programs is to develop new high yielding cultivars
with high quality properties as well as desirable agronomic traits. Introducing of such cultivars and adoption
them by farmers will lead to increased production. This experiment evaluated new hybrid rice cultivars under
different transplanting bed methods in the Khuzestan climate conditions in Iran.

Materials and Methods: The experiment was carried out as split plot arrangements in randomized complete
block design with three replications in 2020-2021 and 2021-2022 growing seasons at the Shaawor agricultural
research station, Ahvaz, Iran. The main plots were wet and dry transplanting bed methods, and the sub-plots
consisted of seven hybrid rice cultivars (L66S, F168S, Quan2, XinerPS, Hs-3, Shen51S and Hui34S). SPAD
value, leaf area index (LAI), number of tillers, growth duration, panicle fertility, plant height, grain yield and
yield components and biological yield were measured.

Results: The results indicated that the SPAD value, leaf area index, number of tillers, growth duration, panicle
fertility, plant height, grain yield and yield components and biological yield were significantly affected by the
interaction effect of year x transplanting bed x cultivar. SPAD value, LAI, number of tillers, growth duration,
panicle fertility, plant height, yield components and grain yield and biological yield were higher in wet bed
transplanting method. Also, Quan2S and Hui34S hybrid cultivars were superior than the remaining five hybrids.
in 2021, the tallest plant height (84.3 and 81 cm) and LAI (4.3 and 4.2), the greatest number of grains per panicle
(189 and 160), and the weight of 1000 grain weight (24.4 and 25.8 g) were observed in Quan2S and Hui34S
cultivars, respectively, in wet bed transplanting method. However, in 2022, most of the studied hybrid rice
cultivars did not show significant differences. The highest grain yield (5200 and 4675 kg.ha) and biological
yield (12380 and 10143 kg.ha) were obtained from Quan2S and Hui34S hybrid rice cultivars, respectively, in
the 2021 and wet bed transplanting. The results of cluster analysis showed that seven hybrid rice cultivars were
separated into three different groups. The first group comprised XinerPS, L66S, and F168S, the second group
included Hs-3 and Shen 51S and third group comprised Quan2S and Hui34S hybrid rice cultivars.

Conclusion: The results of this experiment showed that while the hybrid rice cultivars did not perform
successful and are of low adaptability in Khuzestan environmental conditions. The results also indicated that wet
bed transplanting method is suitable for Khuzestan environmental conditions and led to higher grain yield of rice
hybrid cultivars.
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Table 1. Meteorological information of the experiment site (2021 and 2022)

L

Temperatures (°C) e Csb Sl

Sl Sl oSl Relative humidity w5l ol Rainfall

Min Max Mean (%) Sunny hours (mm)
Ve VF Ve VF VB VF \Fe VFy IR VP NF
Month sk 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022 2021 2022
May sas 224 226 411 453 332 338 25.1 28.2 368.9 3534 00 00
Jun 5 267 243 436 476 358 37.2 22.1 24.1 362.7 3596 0.0 0.0
July sls,e 27.3 253 442 482 322 377 24.3 27.2 3317 3503 0.0 00
August oses 222 215 423 464 296 343 31.2 38.7 319.3 3317 00 00
September % 173 183 355 372 238 273 373 42.6 258.0 2940 0.0 00
October ouT 143 156 278 272 172 207 51.2 59.2 225.0 228.0 26.6 8.2
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Table 2. Characteristics of hybrid rice cultivars used in the experiment

L en i o6 *Model-based group (K = 3)
Hybrid rice cultivars | 1l 1l Group
L66S 0.572 0.422 0.006 Admix (1, 1)
F168S 0.010 0.323 0.667 Admix (111, 11)
Quan2S 0.627 0.361 0.013 Admix (1, 1)
XinerPS 0.671 0.314 0.015 Admix (1, 1)
Hs-3 0.082 0.718 0.200 Admix (11, 1)
Shen51S 0.010 0.287 0.703 Admix (111, 11)
Hui34S 0.786 0.135 0.078 Indica-I
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Table 3. Genetic diversity of hybrid rice subgroups used in the experiment

S gleey 5 550K a5 b PT sluws S5 alols JECERT W
Genetic groups  Number of alleles per locus  Nei’s genetic diversity index  Polymorphism
Indica-1 2.3 0.1875 0.1650
Indica-Il 4.6 0.4888 0.4460
Indica-111 2.9 0.3130 0.2701
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Table 4. Chemical and physical properties of the soil at the experiment site

Gos Sosh S iR S by
Jls Depth EC C P K Sl il
Years (cm) pH dSmYH (%) (%) (mgkgl) (mgkg?l) Soil texture
2021 y¢.. 0-30 7.4 1.7 0.80 0.08 3.1 205.8 Clay-loamy
2022 ¢y 0-30 7.2 1.83 0.56 0.06 3.7 197.1 Clay-loamy
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Table 5. Mean comparison of plant traits of hybrid rice cultivars in interaction of transplanting bed and cultivars

ﬁﬁt&:)l Loy oy9s Jeb
Plant height & b ol Growth duration PREANRE,
R T (cm) LAI (days) No. of tillers
SIS Hybrid rice Ko Ve VP Ve VP P VF \Foo VF
Transplanting bed cultivars SPAD 2021 2022 2021 2022 2021 2022 2021 2022
L66S 42.8cde 64.5bc  66.8ab 3.6b 3.4ab 110.6ab  71.8b 9.0a-f 4.4h
F168S 442cd  70.4b 65.9ab 33bc  3.5ab 91.2a-e 66.3b 10.3abc  6.8bcd
Quan2s 48.0a 81.0a 66.3a 4.2a 3.6a 118.7a 101.3a 10.6ab  7.2bc
Wet oo XinerPS 45.1bc  70.6b 64.7b 3.6b 3.6a 104.2a-d  66.9b 9.9a-d 4.8h
j Hs-3 42.3de  55.0de  64.4b 2.8de  3.4ab 79.7de 69.1b 8.0f 6.8bcd
Shen51S 42.0e 60.0cd  64.0b 3.1cd 3.4ab 100.4a-e  72.9b 8.0f 7.2bc
Hui34S 456bc  84.3a 66.3a 4.3a 3.5ab 109.7abc  72.9b 10.8a 8.3a
L66S 44.1cd  57.8cde 68.6a 2.9cde 3.4ab 78.5de 61.0b 8.5def 5.4fgh
F168S 44.4cd  57.3cde 66.6ab 3.0cde 3.5ab 85.1b-e 74.7ab 8.lef 5.5efg
Quan2S 47.2ab  64.9bc  68.1a 3.3bc  3.5ab 93.4a-¢ 81.0ab 9.7a-e 7.3b
Dry e XinerPS 42.8cde  60.9cd  64.7b 3.1lcd 3.4ab 79.0de 65.2 b 8.7c-f 5.8def
Hs-3 41.7e 50.7e 65.3ab 2.6e 3.4ab 75.3e 74.7ab 8.3def 6.4cde
Shen51S 42.2de  55.5de  65.3ab 2.8de  3.3b 82.3cde  80.6ab 8.1lef 5.9def
Hui34S 454bc  64.7bc  67.6a 33bc  3.5ab 89.1b-e 71.9b 9.3a-f 6.8bc
LSDy.05 1.83 6.5 0.34 27.7 14
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probability level, using LSD test
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Table 6. Mean comparison of grain yield and yield components of hybrid rice cultivars in interaction of

transplanting bed and cultivars
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L66S 74bc 78abc 98ghi 9labc  22.9ab 22.7bcd 3900cd 2031cde 7820b-e 7602c-f
F168S 55def  78abc 8li 76cd 23.6ab 22.9bcd 3950cd 2168cd 8300bcd 8631la-d
Quan2s 94a 97a 219a 106ab 25.7a 25.8a 5200a 4233a  12380a 10142a
Wet b XinerPS 77bc 72bc 160c 88bcd  22.2abc 23.4a-d 4075bc 2956b  9160b  8989abc
j Hs-3 57def  43def 104gh  53ef 21.9a-d 21.0de 3525cde 1150f  8640bc 6933efg
Shen51S  50ef 51de 87hi 46f 18.7cd 18.9e  3125efg 1094f  7960bcd 4943hi
Hui34s 82ab 84ab 189 106ab  24.3ab 23.0bcd 4675ab 3177b  12780a 8971abc
L66S 75bc 40ef 134ef  71de 18.5cd 21.4cde 2448ghi 1858de 6953de 5385ghi
F168S 70bcd  60cd 144cde  77cd 21.3bcd 23.5a-d 2400hi 2092cd 6360e 6181fgh
Quan2S 8labc  82ab 157cd 108a 21.8a-d 24.9ab 3455c-f 3968a  7307cde 9543ab
Dry s XinerPS 67bcd  70bc 145cde  40f 20.8bcd 23.8abc 2813fgh 1880de 6280ef 8093b-e
Hs-3 66cde  27f 120fg  47f 17.9d 21.4cde 2115ij 137lef 4413g 7266def
Shen51S  48f 28f 93hi 38f 20.5bcd 15.6f  1713j 911f 4793fg  4165i
Hui34S 80abc  9la 138def  83cd 21.4bcd 24.8ab  3285def 2602bc  7267cde 8133b-e
LSDo .05 18.9 21.2 3.1 788 1563

cL.u).le.su_:.u;')’}k:.ﬁ-lJBL,\;-{_)}»)'TJ»L.,\J:;.,\‘.L..Acf}h;})fsl)\gdf&hﬁpopﬁ);‘@la&rlqd\dbwbl){@zuiﬁ

Ll gyl e S slis .L;J:@JL;::-\

Slicing has been carried out by years. Means in each column followed by similar letter(s) are not significantly

different at 5% probability level, using LSD test
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Fig. 1. Cluster analysis of hybrid rice cultivars based on Ward's method
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Fig. 2. Principal component analysis of hybrid rice cultivars based on first and second PCAs
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