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ABSTRACT

The breeding programme for string bean cv Nan 1 (YBR 8-1) was carried out since
1989, Local variety from Nong Khai and Phichit provinces were used as a parental material
of YB 5. The YB 5 was then crossed with the siring bean from Nan province and six inbred
fines namely YBR 5-1 YBR 5-2, YBR 5-3, YBW 8-1, YBW 8-2 including YBR 8-1 and then the
string bean cv Nan 1 was obtained. After hybridization. pure line selection methods were
applied during the programme until F 8. In 1999 varietals trial for six inbred lines mentioned
were conducted at the Phichit Horticulture Research Centre and at the Nan Qil-palm
Research Centre to compare and evaluate with commercial variety. Result showed that YBR
5-2 and YBR 8-1 lines had good crop performance in term of a better crop vield both in Nan

and Phichit conditions. In general, YBR 5-2 vyields was significantly higher than a
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commercial control veriety however, when
the experiment was conducted for panel
taste, YBR 8-1 also showed better qualities
in terms of its taste, crispy. strength and
charming red colour pod. The YBR 8-1
prominently showed high pigments of
anthocyanine which was 10.33 mg./100 g.
of fresh pod and gave higher vyield at an
average of 3,290 kg / rai. which was 27.9%
higher than the control or commercial
variety during very late growing season or
beginning of the winter. Although on-farm
trial, YBR 8-1 was not shown numerically a
better crop vyield, but also was very well
comparable marketing to the commercial
string bean due to attractive distinct colour
which had been different from the

commercial conirol variety.

Key words: anthocyanine, late growing

season, red colour pod
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1991 — 1992 Hybridization/setection PHRC
(YB 5 x local string bean from Nan province)

1992-1994 Selection 128 lines PHRC
1994-1996 Yield evaluation 6 lines PHRC
1996-1999 Selection and preliminary evaluation 6 lines PHRC
1999-2002 On-station trial PHRC and NOPRC

6 lines + 1 control
2002-2003 On-farm ftrial Farmer’s field

3 lines + 1 control Muang and Chareampakiat

districts, Nan province
2006 Propose to be a recommendation variety as

the string bean cv Nan 1

Figure 1. Basic flow diagram of breeding programme (second hybridization) for string bean

cv Nan 1. (PHRC, Phichit Horticulture Research Centre, NOPRC, Nan Oil-paim Research

Centre)
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Table 1. Crop yield and agronomic characters of string bean grown in wet season (June-

August) at the Phichit Horticuliure Research Centre, in 1999.

Lines/variety Crop vieid Index No of days No of days No of days
{kg/rai) to flower to harvest to last harvest
YBR 5-1 2689 cd 116 45 b 47 a 78 a
YBR 5-2 4570 a 197 3% a 46 a 77 a
YBR 5-3 3705 b 160 39 a 46 a 77 a
YBR 8-1 3790 b 164 3% a 46 a 77 a
YBR 8-2 2111 d 91 44 b 47 a 78 a
YBW 8-1 2897 cd 125 42 ab 47 a 77 a
Control 2319 cd 100 45 b 48 a 77a
CV (%) 12.98 - 6.11 4.67 3.69

Means in the same a column followed by a common letter are not significantly different at

5% level by DMRT.

Table 2. Crop yield, pod length and number of pods /rai of sting bean grown in different
growing seasons and locations (wet season: May-July, dry season: September-

November) at Nan and Phichit conditions, in 2000.

Phichit Nan
Lines/ Wet season Wet season Dry season
variety  No of pods Pod length Crop yield  No of pods Pod length Crop vield No of pods Pod length Grop yield
frai {cm) {ka/rai) frai {cm) {ka/rai) frai {cm) {kg/rai}

YBR 5-1 62635 cd 50 b 1021 bec 133573 b 56 a 1970 be 164693 b 57 a 2606 b
YBR 5-2 103180 ab 52 ab 1457 a 197627 a 56 a 2664 a 183227 b 58 a 2947 ab
YBR 5-3 84440 bc 42 ¢ 1141 b 157787 b 48 ¢ 2173 ab 130454 ¢ 51 ¢ 1821 ¢
YBR 8-1 111780 a 44 ¢ 1564 a 152507 b 53 ab 2397 ab 216960 a 53 b 3280 a
YBR 82 57440 cd 565 a 839 cd 82374 c¢ 50 bc 1158 d 166054 b 57 a 2540 b
YBW 81 52760 cd 44 ¢ 691 d 126054 b 52 b 1648 cd 241760 a 53 be 3177 a

Centrol 84140 bc 35 d 911 bed 28507 d 37 d 294 e 92027 d 40 d 964 d

CV{%) 19.46 6.48 17.19 21,23 4.6 18.82 12.52 3.28 13.22

Means in the same a column followed by a common letter are not significantly different at

o

5% level by DMRT.
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Table 3. Crop vield, pod length and number of pods /rai of sting bean grown in different
growing seasons and locations (wet season: May-July, dry season: September-

November) at Nan and Phichit conditions, in 2001.

Phichit Nan
Lines/ Wet season Wet season Dry season
variety  No of pods Pod length Crop yvield No of podsPod [ength Crop yield No of podsPod length Cropyield
frai {em) {kg/rai) Irai {cm}) {kg/rai) [ral {cm) {kg/rai)

YBR 5-1 183387 a 50 a 2003 ab 86907 de 57 a 1404 bed 165680 b 57 a 2607 b
YBR 5-2 188987 a 50 a 2444 a 151920 ab 56 a 2308 a 182427 b 58 a 2891 ab
YBR 5-3 142453 b 40 ¢ 1573 bo 131307 bc 49 bhc 1760 b 127760 ¢ 50 b 1797 ©
YBR 8-1 10424C ¢ 4 bec 1141 ¢ 108873 dc 55 a 1526 bc 220640 a B3 b 3301 a
YBR 8-2 88320 ¢ 46 ab 1038 ¢ 66027 e 59 a 945 d 164400 b 57 a 2559 b
YBW 8-1 158613 b 48 ab 1933 ab 177280 a 54 ab 2715 & 232000 a 52 b 3177 a

Control 103120 ¢ 34 d 965 ¢ 96934 cde 47 ¢ 1242 cd 88827 d 4G ¢ 877 d

CV {%) 12.04 7.1 27.51 20.14 742 17.81 21,22 4.61 25,14

Means in the same a column followed by a common letter are not significantly different at

5% level by DMRT.

Table 4. Number of pods /rai, pod length and weight of 10-pods/ gram of string bean

Wet seascn Dry season

Lines/variety No of pods Pod length  Weight of o of pods Pod length Weight of No of seeds

frai {em) 10-pod (g} /rai {cm) 10-pods {g) ! pod
YBR 5-1 166967 b 5560 a 181.25 ab 207100 b 5741 a 24375 a 16.80 abc
YBR 5-2 247033 a 56.37 a 183.12 a 228033 b 5767 a 23375 ab 14.95 be
YBR 5-3 197233 b 47565 ¢ 161.87 ¢ 159700 ¢ 5047 b 21250 b 14.95 be
YBR 8-1 190633 b 53.25 ab 166.25 be 275800 a 52.79 b 24100 a 14,35 be
¥BR 8-2 102967 ¢ 5022 bc 15878 ¢ 208833 b 5718 a 240.00 a 1610 ab
YBW 8-1 157567 b 5152 b 149.50 cd 290000 a 5230 b 24781 a 1330 ¢
Control 35633 d 36.82 d 13550 d 711033 3976 ¢ 166.87 ¢ 17.50 a
CV (%) 21.23 4.61 6.63 13.35 348 7.11 10.03

Means in the same a column followed by a common letter are not significantly different at

5% level by DMRT.
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Table 5. Panel taste in consumption of string bean YBR 8-1 and YBR 5-2 characterized by

different characters at the Nan Oil-palm Research Centre June, 2003.

Lines/variety Favours in colour Favours in Favours in Un-favours in
of pod (%) iasie (%) pod size (%) divested pod (%)

YBR 8-1 58 12 14

YBR 5-2 42 37 23

Remarks : recorded by counting on the percentile which was provided in the questionnaire
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Table 6. Botanical characters of string bean YBR 8-1 comparable to PYB 8 and Ko2-1A

Lines/variety

Characters
YBR 8-1 PYB 8 Ko2-1A
1. Shape of main stem
1.1 Stem angle 4-angled G-angled 7-angled
1.2 Stem hairiness Glabrate Glabrate Glabrate
1.3 Twinning tendency Pronounced Pronounced Pronounced

2. Leaf
2.1 Leaf shape

2.2 Leaf size

2.3 Leaf margin
2.4 Leaflet tip
2.5 Surface colour of leaf
2.8 Leaf surface
3. Fiower
3.1 Colour of flower
3.2 Size of flower
4, Colour of pod
4.1 Pod tip shape
4.2 Pod tip colour

4.3 Pod size

4.4 Pod surface
5. Seed
5.1 Seed shape

5.2 Seed size

5.3 Colour of seed
5.4 Colour of hilum

55 100-seed/ g ¥

Sub-hastate
Width 11.36 cm
Length 16.11 cm
Entire

Acute

Green

Glabrate

Purple

244 x 348 cm

Red-purple group 59 A

Obtuse
Yellow-green 145 A
Width 098 cm
Length 50.8 cm

Smooth

Kidney

Width 0.50 cm
Length 1.21 cm
Thickness 4.42 mm
Red brown

White

200 g

Sub-hastate
Length 19.05 cm
Width 10.36 cm
Entire

Acute

Green

Glabrate

Purple

150 x 3.01 cm
Yellow-green 144 B
Obtuse
Yellow-green 145 A
Width 0.6 cm
Length 45 cm

Smooth

Kidney

Width 0.56 cm
Length 1.19 cm
Thickness 4.03 mm
Red brown

White

207 g

Sub-hastate
Width 9.87 om
Length 1533 cm
Entire

Acute

Green

Glabrate

Purple

141 x 279 cm
Yellow-green 144 B
Acute

Yellow-green 145 A
Width 0.7 cm
Length 36 cm

Smooth

Kidney

Width 0.56 cm
Length 1.13 cm
Thickness 4.01 mm
Red brown

White

166 g

¥ At 10% moisture content using moisture tester
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Table 7. Agronomic characters of string bean YBR 8-1 comparable to PYB 8 and Ko2-1A

Lines/variety

Characters
YBR 8-1 PYB 8 Ko2-1A
1. Days to 50% flower after emergence (day) 43 35 43
2. Number of branches at last harvest 2 4 4
3. Number of nodes on main stem at last harvest 26.8 3N 32
4. Height of maim stem at last harvest (cm) 266 475 524
5. Days to harvest (day) 29 38 25
6. Number of pods per main stem 48 49 45
7. Weight of pod (g) 25 i15 12.9
8. Pod size
8.1 Width (cm) 0.98 0.6 0.7
8.2 Length (cm) 50.8 45 42
9. Thick of texture (mm) 2.16 22 1.60
10. Total soluble solid (OBricks) using hand reflractometer 5.4 5.1 58
11. Days to first harvest after emergence (day) 55 46 52
12. Crop yield (kg/rai)
121 Wet season at Phichit and Nan (May — June) - - -
(May, 2001) 1,336 3,035 2,440
(May, 2002) 1,980 3.120
12.2 Dry season at Nan (January- March) - - -
{March, 2000) - 1,882 -
(January, 2000) 3.280 2,470 1,871
(January, 2001) 3,301 1,892 -
Average crop vield {dry season kg/ rai) 3,290 2617 2.156
13. Shelf life (day)
13.1 Ambient 28 °C 3 3 3
132 At 8 °C 17 20 19
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Figure 2. String bean YBR 8-1 is proposing

to be a recommended variety as the string

bean cv Nan 1.
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Table 8. Chemical characters of string bean YBR 8-1 comparable to PYB 8 and Ko2-1A

Lines/variety

Characters
YBR 8-1 PYB 8 Ko2-1A

1. Nutrition (percentage to fresh weight)

1.2 Protein ¥ 2.31 3.1 3.21

1.3 Dietary fiber ¥ 3.64 4.85 470
2. Antioxidant

(TEAC mg Trolox fresh pod 1 kg) 1.24 1.183 1.075
3. Anthocyanin (mg/100 g fresh pod) ¥ 10.33 0.85 0.92

" Department of Medical Science, Ministry of Public Health

® Faculty of Science, Chiangmai University

Table 9. On-farm trial of string bean at Muang district and Chaream- pakiat district, Nan
province, year 2002 (September-November), year 2003/1 ( February-April) and
year 2003/2 (May-July) in which YBR group have dark purple to red purple colour

of pod where as the control has green pod colour.

Crop vields {ka/rai)

Lines/variety Mean Index
2002 2003/1 2003/2

YBR 5-2 1788 a 2109 a 2032 a 1976 126

YBR 5-3 1384 a 1570 b 1668 ab 1541 106

YBR 8-1 1496 a 1724 b 1661 ab 1627 111

Control 1487 a 1436 b 1430 b 1451 100

CV(%) 22.41 13.67 15.06 -

Means in the same a column followed by a common letter are not significantly different at

5% level by DMRT.
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