Univerzity of Tehran Press

Iranian Journal of Field Crop Science
Online ISSN: 2423-5082

Homepage: https:ijfosntacir’

The Impact of Drought Stress and Light Quality on Wheat Speed Breeding

Valiollah Mohammadi'*I Fatemeh Soltani Komareolya?l Towhid Najafi Mirak®

1. Corresponding Author, Department of Agronomy and Plant Breeding, College of Agriculture and
Natural Resources, University of Tehran, Karaj, Iran. E-mail: vmohammadi@ut.ac.ir

2. Department of Agronomy and Plant Breeding, College of Agriculture and Natural Resources, University
of Tehran, Karaj, Iran. E-mail: soltani.fatemeh@ut.ac.ir

3. Agricultural Research, Education and Extension Organization (AREEQ), Seed and Plant Improvement

Institute, Karaj, Iran.

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received: June 21, 2024
Received in revised form:
November 18, 2024
Accepted: November
2024

Published online: December
21, 2024

24,

Keywords:
Drought stress,
embryo culture,
growth chamber,
photoperiod
speed breeding,
wheat.

Long time required to develop pure lines is one of the major limitations
of breeding programs and genetic studies. The objective of this study
was to optimize the speed breeding technique and to investigate the
effect of watering regime and light quality on accelerating wheat
generation. Three spring wheat cultivars, Sivand, Rakhshan and
Baharan were planted in a growth chamber in 28-cell trays with six
replications and watered every 24, 48, 72, 96, and 120 hours. To
overcome seed dormancy and also to eliminate the time needed for seed
maturation, embryos were separated and cultured in MS medium. 16/8
hours (day/night) photoperiod, light intensity of 23000 lux provided
with white LED complemented by purple growth light, 25/22°C
(day/night) temperature, 85/65 % (day/night) air humidity suggested to
be the most suitable condition for speed breeding. Under this condition,
seed-to-seed period was shortened to nearly two months with 60, 62 and
64 days in Rakhshan, Sivand and Baharan cultivars, respectively.
Watering every 48 hour yielded the best results and supplementary
purple light decreased the generation time by one week compared to
white LED. 16-18 days post anthesis appeared to be the optimal time to
harvest immature spikes for embryo culture. Findings of this study
offer insights for breeders to raise six generations of spring wheat per
year.
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Df Phl\);lzgﬁ?t';al Embryo Flowering
Block 5 2.522m 3.055™ 3.680"
Light 1 490.889™ 490.889** 86.680**
Genotype 2 60.180™ 65.264* 36.847*
Water regime 1 20.000™ 220.500+ 203.347+
Light x Genotype 2 36.347" 38.764* 12.264+
Light Water regime x 1 2.000m 2.000M 1.680m
GenotypexWater regime 2 13.792** 13.875* 17.597+
Lightx water regimexGenotype 2 9.292*" 11.375% 14.680%
Error 55 1.389 1.346 1.402
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Trait Flowering Embryo Number of seeds
Watering 48h 72h 48h 72h 48h 72h
regime
Light W P w P W P w P w P w P
Genotype
Rakhshan 38 36.66 40.66 37.16 5766 5033 60.66 54.16 16.66 16.33 9 9.5
Baharan 39.16 38.50 42.66 42 59.16 5550 62.66 61 13.16 10 6.16 3.16
Civand 39.33 3883 4233 40.83 5933 6653 6233 5583 10.83 1116 6.5 433

h: hour, W: White light, P: purple light.
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Genotype Watering regime Light
White Light Purple Light
Rakhshan 48h 59.33 50.33
72h 62.33 55.83
Baharan 48h 59.33 55.50
72h 62.66 61.00
Civand 48h 57.66 53.66

72h 60.66 54.16
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Genotype Watering regime Light
White Light Purple Light

Rakhshan 48h 64.33 55.33
72h 67.33 60.83
Baharan 48h 64.16 60.50
72h 67.50 65.50
Civand 48h 62.66 58.66
72h 65.33 59.16
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