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Locating genes associated with the roots of rice at seedling stage
using recombinant lines under normal and drought conditions
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RM8006 0.0 RM1285 0.0 RM7000 0.0 RM3345 0.0 E090-M150-10
E100-M160-8 1.2 E060-M140-12 16.9 RM175 0.0 E110-M160-4 8.2 E110-M140-8 a.6 RM5088
RMA476 4.6 EO060-M160-2 21.3 RM545 7.8 E120-M160-7 11.0 E090-M140-5 8.3 E090-M150-11
E060-M150-4 11.0 E100-M150-8 25.6 E120-M150-2 120 E060-M160-3 18.8 E080-M160-6 14.0 RM190
E070-M160-8 13.4 E060-M140-7 28.5 E090-M160-3 249 RM1359 221 RM413 15.8 RM586
RMA457 16.4 RM3294 30.6 RM7576 26.7 E070-M150-4 23.9 E080-M150-10 19.1 E100-M150-4
RM600 22.9 E070-M140-6 35.6 RM3441 503 E120-M140-5 25.9 E120-M150-8 29.4 E110-M150-14
E100-M150-7 25.9 RM5699 45.4 E120-M150-12 35.1 RM252 31.1 RM440 35.0 E120-M140-7
E080-M160-13 27.2 E110-M150-9 50.7 EO070-M160-3 39.0 RM5473 32.9 EO070-M150-16 37.4 E120-M160-9
EO80-M140-11 28.6 E110-M160-10 55.4 RM218 a2.4 RM5473 34.7 RM459 41.8 RM276
RM572 314 E080-M150-13 75.5 RM5955 434 E120-M160-13 37.0 E080-M140-7 48.4 E120-M160-3
E060-M160-12 39.9 RM1358 86.9 RM7 295 E060-M160-10 445 E080-M150-1 54.6 RM121
RM1337 45.2 E080-M150-8 92.1 E120-M140-6 51.7 E070-M150-9 58.9 E090-M160-6 60.1 RM6836
E090-M140-7 48.9 E110-M160-6 95.1 RM6832 687 E110-M140-5 60.2 E100-M160-4 62.6 E100-M140-9
RM312 50.5 E070-M160-11 96.4 RM5626 707 E110-M160-14 61.8 RM305 63.7 RM7179
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RM5638 64.6 RM324 123.4 E100-M160-10 101.3 E070-M160-5 84.7 E060-M150-9 92.9 E110-M150-16
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RM5501 176.9 RM184 179.2 E100-M150-5 143.9 E100-M150-6
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4.5 E100-M150-10 E110-M160-1 0.0 E070-M150-1 7.8 E080-M160-10 12.5 E090-M160-7 12.6 RM7376
5.8 E120-M150-4 RM1235 29 E080-M140-1 15.3 E060-M160-7 20.3 RM260 155 E110-M160-13
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27.6 RM418 RM4955 24.9 RM7038 25.4 RM4455 30.5 RM1341 346 E080-M150-6
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30.8 RM257 E080-M160-4 28.0 RM524 33.2 E080-M160-2 2.9 RM144 421 RM6732
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108.0 E070-M140-7 RM7027 120.1 E090-M160-12 119.5 E060-M160-6 1352 E090-M140-10
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125.5 E060-M150-10 E110-M140-10 162.9 E060-M140-9 145.0 E090-M150-9
E100-M140-5 163.7 E070-M150-6 149.7 E110-M140-6
RMS515 175.8 E070-M150-7 154.3 E110-M140-7
Rhags® 182.6 E080-M160-12 1623 E110-M140-1
184.0 E080-M160-9
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ABSTRACT

n order to identify markers associated with genes controlling root traits related to drought tolerance

under drought stress and normal conditions, 96 lines derived from crossing between Sepidroud and

Anbarboo in hydroponic culture and Yoshida nutrient solution with -5 bar osmotic potential were
evaluated. A Linkage map including 264 AFLP and 124 SSR markers was constructed that covered
1950.4 cM of rice genome. Average distance between markers was 5.20 cM. Length of shoot and root on
7th, 14th, 21th, 28th and 35th days after planting, shoot weight, root weight, thickness roots, biomass, leaf
rolling and leaf frying code were recorded. qRT-2 (roots thickness on chromosome 2) under both
condition stress and non-stress were identified. The detection of this QTL under the two different
conditions, probably show that it is a stable QTL and environmental conditions did not have any influence
on this QTL. Three major QTLs for 7th shoot length, root weight and root thickness between E120-M150-
2 and E090-M160-3 markers on chromosome 3 were located under normal conditions. QTLs controlling
root length at 7th (QRLD7-4b), gRM-2a and gRM-4 (root weight) under normal conditions, stem length on
day 35 (qSLD35-9), leaf frying (QLF-6) and leaf rolling (QLR-6) were detected as major QTL under stress
condition that these QTLs accounted for over 20 percent of the phenotypic variations. The markers
showed tight linkage with the major QTLs in this research, could be used in marker-assisted selection
breeding programs for selection of superior lines and incorporating of favorable alleles into commercial
rice varieties.
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