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Evaluation of Grain Yields and Farmer Adoption

for New Improved Rainfed Lowland Rice in Upper North Areas
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ABSTRACT

New improved thirteen varieties of rainfed lowland glutinous and non-glutinous rice
derived from marker assisted breeding program by Rice Gene Discovery Unit, Thailand
National Center of Genetic Engineering and Biotechnology (BIOTEC) were investigated for
grain yield and farmer adoption. The thirteen rice varieties viz. three lines of blast (BL) and
bacterial leaf blight (BB) resistant RD6 (RD6-BL-BB), five lines of drought tolerant Khao
Dawk Mali 105 (KD-DT) and five lines of improved IR57514 (IR57514-aroma) were grown
and evaluated in two farmer’s fields at Phayao and Chiang Rai Provinces in wet season
2013. Grain yield of all 13 varieties were compared to Khao Dawk Mali 105 (KDML 105:
non-glutinous variety) and RD6 (glutinous variety). The result showed that RD6-BL-BB
displayed higher grain yield than RD6. Grain appearance and cooking quality (excluding
aroma) in all RD6-BL-BB varieties were not significantly different from RD6. For new non-
glutinous varieties, the mean values of grain yield and cooking qualitiey were not different
from KDML 105, but these lines were infected by BB. For IR57514-aroma, medium

amylose rice, had shorter grain than KDML105 which was not accepted by farmers.
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Farmer’s adoption for new improved rice
varieties was assessed by participatory
analysis method. RD6-BL-BB line
RGDO07585-7-B-MAS-47-2-6 showed high
grain yield and dwarf type which were
accepted by farmers in both of locations.
This study indicates that new improved
rice varieties can be the potential crop for
rainfed lowland areas in the upper
northern region of Thailand.
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Table 1

List of improved rainfed lowland rice for evaluation of grain yield and farmer

adoption in the Upper Northern region of Thailand in 2013.

Entry Entries name

Pedigree

Type of rice

Target genes

Improved trait

xab5/Xa21/qBL1/
qBL11

xa5/qBL11
xa5/qBL11
DT-QTL Chr.3
DT-QTL Chr4
DT-QTL Chr.4
DT-QTL Chr.8

DT-QTL Chr.8

Aroma, Waxy

Aroma, Waxy

Aroma, Waxy

Aroma, Waxy

Aroma, Waxy

BL and BB resistances

BL and BB resistances
BL and BB resistances
Drought tolerance
Drought tolerance
Drought tolerance
Drought tolerance

Drought tolerance

Cooking qualities, Drought
and submergent tolerances
Cooking qualities, Drought
and submergent tolerances
Cooking qualities, Drought
and submergent tolerances
Cooking qualities, Drought
and submergent tolerances
Cooking qualities, Drought

and submergent tolerances

1 RD6-BB-BL-1 RGDO07585-5-B-MAS-12-1-14  Gilutinous

2 RD6-BB-BL-2 RGD07585-7-B-MAS-47-2-6  Glutinous

3 RD6-BB-BL-3 RDGO07585-7-B-MAS-47-2-1  Gilutinous

4 KD-DT-1 RGDU05161-6-35-2 Non-glutinous
5  KD-DT-2 RGDU05173-14-31-18 Non-glutinous
6  KD-DT-3 RGDU05173-14-3-8 Non-glutinous
7 KD-DT-4 RGDU05170-69-8-18 Non-glutinous
8  KD-DT-5 RGDU05171-6-16-2 Non-glutinous
9 IR57514 No.1 RGDO07336-43-10-24 Non-glutinous
10 IR57514 No.2 RGDO007336-45-55-22 Non-glutinous
11 IR57514 No.3 RGDO007336-43-55-122 Non-glutinous
12 IR57514 No.4 RGDO007345-4-24-41 Non-glutinous
13  IR57514 No.5 RGD007345-4-24-79 Non-glutinous
14 RD6

15 KDML105

Glutinous standard check variety

Non-glutinous standard check

variety
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Table 2 Combined analysis of variance among 15 improved rainfed lowland rice lines

tested under two environments of Phayao and Chiangrai in wet season 2013

Source of variation df Sum Sq Mean Sq F-value Pr(>F)
Location 1 809 809 0.028 0.8756
Rep/Location 4 116260 29065
Variety 14 266370 19026 4.711 <.0001
Among 2 groups 1 65953 65953
Within 2 groups 13 200417 15417
Group 1 3 97935 32645
Group 2 10 102482 10248
Location x Variety 14 175054 12504 3.096 0.0013
Location x Among 2 groups 1 1846 1846 0.289 0.6193
Location x Within 2 groups 13 173208 13324 3.453 0.0007
Location x Group 1 3 34329 11443 1.709 0.2182
Location x Group 2 10 138879 13888 4.617 0.0002
Pooled Error 56 226211 4039
Rep/(Location x Among 2 groups) 4 25542 6385.5
Rep/(Location x Within 2 groups) 52 200669 3859
Rep/(Location x Group 1) 12 80364 6697
Rep/(Location x Group 2) 40 120304 3008
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