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ABSTRACT: The research was aim to evaluate submergence tolerance performance of 19 elite BC2F3 rice lines
derived from a cross between Hawmwarin, a recipient parent carrying Subl gene conferring submergence tolerance
and UBNO03078-101-342-4-141, a donor parent for brown planthopper resistance (Bph3). Percentage of plant survival,
percentage of plant elongation and percentage recovery were used as parameter criteria for submergence tolerance
evaluation. The results showed that average of plant survival percentage (79.12%), plant elongation (17.22%) and
plant recovery percentage (3.26) of 19 elite BC2F3 lines were not significantly different from that of submergence
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tolerance check varieties, FR13A (PPS=97.35%, PPE=24.05%, PR=1.0), IR57514(PPS=81.78%, PPE=16.32%,
PR=3.0) and Hawmwarin (PPS=70.0%, PPE=15.45%, PR=2.0). Meanwhile then of 19 elite BC2F3 lines were sig-
nificantly different from those of susceptible check varieties, KDML105 (PPS=4.12%, PPE=68.15%, PR=9.0), and
the donor parent for brown planthopper resistance, UBN03078-101-342-4-141(PPS=4.27%, PPE=62.65%, PR=9.0).
The results from this study confirmed that the Sub1 conferring submergence tolerance from Hawmwarin still remained
in the 19 elite BC2F3 introgression lines. These elite introgression lines will be further validated for brown plantho-
pper resistance, grain fragrance and cooking and eating quality to confirm the efficacy of marker-assisted selection.
Keywords: Rice, rice breeding, marker-assisted selection, submergence tolerance
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Figure 1 Breeding and selection scheme of BCZF3
rice introgression lines derived from a cross between
Hawmwarin and UBN03078-101-342-4-141.
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Table 1 Plant height before submerged (PHB), plant height after submerged (PHA), percentage of plant elon-
gation (PPE), number of plants before submerged (NPB), number of plants after submerged (NPA),
percentage of plant survival (PPS), and percentage recovery (PR) of 19 elite BCZF3 lines, recipient
parent (Hawmwarin), donor parents for brown planthopper resistance (UBN03078-101-342-4-141)
and check varieties.

BC2F3 lines/ varieties tGare;eet PHB PHA PPE NF’B NF’A PPS PR
1.UBN14006-456-102 Sub1 28.93 33.45 16.00 3.60 2.91 82.45 3.00
2.UBN14006-479-103 Subt 28.26 31.89 13.20 3.72 2.82 71.65 3.00
3.UBN14006-490-105 Sub1 27.55 32.13 16.90 5.92 2.54 76.10 3.00
4.UBN14006-494-108 Subt 25.38 29.96 18.75 3.25 2.58 78.50 2.00
5.UBN14006-495-110 Sub1 30.78 34.83 13.40 3.85 3.06 87.00 3.00
6.UBN14006-499-111 Subt 28.35 34.87 24.45 3.02 2.43 79.95 3.00
7.UBN14006-501-113 Subt 30.17 34.53 14.45 3.13 2.65 71.10 6.00
8.UBN14006-504-115 Subt 27.63 31.60 14.70 3.00 2.53 85.45 5.00
9.UBN14006-512-117 Subt 28.10 32.40 15.80 3.97 2.79 72.10 3.00
10.UBN14006-513-119 Sub1 28.27 34.63 22.50 3.38 2.53 78.45 3.00
11.UBN14006-515-121 Subt 23.15 28.41 23.85 3.69 2.72 74.90 3.00
12.UBN14006-523-123 Subt 28.89 33.88 17.60 3.19 2.75 88.65 3.00
13.UBN14006-536-125 Subt 28.03 32.61 16.25 3.38 2.69 79.00 3.00
14.UBN14006-541-128 Subt 30.25 34.87 15.70 3.85 2.53 69.90 5.00
15.UBN14006-547-129 Subt 29.07 33.97 16.95 3.54 3.04 87.80 2.00
16.UBN14006-553-131 Subt 29.61 34.69 17.80 2.56 1.97 75.90 3.00
17.UBN14006-558-133 Subt 29.37 33.78 15.25 4.00 2.67 65.40 3.00
18.UBN14006-570-136 Subt 28.77 34.26 19.25 3.72 3.50 94.75 3.00
19.UBN14006-571-138 Subt 32.82 37.46 14.35 2.91 2.46 84.15 3.00
20.Hawmwarin (recipient parent) ~ Sub? 30.23 34.79 15.45 3.63 2.50 70.00 2.00
21.1R57514 (T Check) Subt 32.77 38.23 16.32 2.27 1.73 81.78 3.00
22.FR13A (T Check) Subt 28.49 35.32 24.05 2.12 2.04 97.35 1.00
23.KDML105 (S Check) - 31.97 53.62 68.15 3.07 0.13 412 9.00
24.UBN03078 (donor parent) - 32.35 52.41 62.65 3.94 0.13 4.27 9.00

P-value . . . ns ns N ns

5%LSD 2.92 3.41 8.01 1.51 1.48 36.07 4.57
Mean 29.13 35.36 21.14 3.34 2.40 73.36 3.58
%CV 5.00 5.00 21.60 21.90 29.60 23.80 75.00

Remark: " PR = percentage recovery (1 = 90-100%, 3 = 70-89%, 5 = 40-69%, 7 = 20-39%, 9 = 0-19%)
2 UBN03078 = UBN03078-101-342-4-141

¥ T Check = submergence tolerance check varieties, S Check = submergence susceptible check varieties
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Figure 2 Comparison of percentage of plant survival and percentage of plant elongation of 19 elite BCZF3 lines,

recipient parent, donor parents, submergence tolerance and susceptible check varieties.
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