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Hybrid Sweet Corn Variety: Chai Nat 2
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ABSTRACT

A new hybrid sweet corn variety, Chai Nat 2 was conducted to aim at breeding single-cross
sweet corn hybrid for high yield good eating quality and resistance to northern corn leaf blight by
means of being developed from inbred no. 75 x no.66 by Chai Nat, Field Crops Research Centre,
Field Crops Research Institute, Department of Agriculture since 2006. The average ear with husk
yield over 18 locations showed that Chai Nat 2 produced 2,897 kg/rai which was higher than
commercial sweet corn hybrid, Chai Nat 86-1 and Hibrix 3 by 4% and 8%, respectively. Ear
without husk yield of Chai Nat 2 was 1,965 kg/rai whereas Chai Nat 86-1 and Hibrix 3 yielded
1,805 and 1,751 kg/rai, respectively. Chai Nat 2 gave sweetness of 13.4° brix, 46% of cut kernel
and the yellow cylindrical ear was 18 cm length and 4.8 cm ear diameter with good tenderness and
flavor. In addition, Chai Nat 2 was moderately resistant to northern corn leaf blight. The spacing
of 75x20 cm and nitrogen fertilizer applied at, 40 kg N/rai were maximized yield. Moreover,
Chai Nat 2 was well adapted to varying environmental conditions.
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Year Season

2006 dry Hibrix 4 (S)-9 CN-SSW 59 (S)-11
v v
2006 rainy Hibrix 4 (S)-9-1 CN-SSW 59 (S)-11-1
2007 dry Hibrix 4 (S)-9-1-B CN-SSW 59 (S)-11-1-B
2008 dry Hibrix 4 (S)-9-1-B-B CN-SSW 59 (S)-11-1-B-B
2009 dry Hibrix 4 (S)-9-1-B-B-B CN-SSW 59 (S)-11-1-B-B-B
2010 dry Hibrix 4 (S)-9-1-B-B-B-B CN-SSW 59 (S)-11-1-B-B-B-B
Inbred line No.75 X Inbred line No.66
Chai Nat 2

2010 rainy Preliminary yield trial over 2 locations
2011 rainy Standard yield trial over 7 locations

rainy Evaluation for Resistance to Downy Mildew Disease
2012 rainy Regional yield trial over 6 locations
2013 rainy Evaluation for Resistance to Northern Corn Leaf Blight Disease

Rainy Farm trial over 3 locations

Effect of plant spacing on yield of Chai Nat 2
Effect of nitrogen fertilizer on yield of Chai Nat 2
2014 Purify parent seed of Chai Nat 2

2015 Registration

Figure 1 Breeding scheme for single-cross sweet corn hybrid, Chai Nat 2 that had been developed at

Chai Nat Field Crops Research Center, Chai Nat province during 2006-2015.
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Table 1 Average weight of ear with husk of sweet corn hybrid, Chai Nat 2, Chai Nat 86-1 and

Hibrix 3 over locations in the dry and rainy seasons during 2010-2013

Ear with husk weight (kg/rai)

Variety ! 5 ] ,

PYT SYT RYT FYT

Chai Nat 2 2,972 3,020 3,115 2,123
Chai Nat 86-1 2,936 2,768 3,059 2,143
Hibrix 3 2,283 2,673 3,036 2,211

" PYT (preliminary yield trial); average weight over two locations (Vayuparp et al., 2011)

? SYT (standard yield trial); average weight over seven locations (Vayuparp et al., 2012)

> RYT (regional yield trial); average weight over six locations (Jomsa-ngawong et al., 2013)

4

FYT (farmer yield trial); average weight over three locations (Mongkol et al., 2014)

Table 2 Average weight of ear without husk of sweet corn hybrid, Chai Nat 2, Chai Nat 86-1 and

Hibrix 3 over locations in the dry and rainy seasons during 2010-2013

Ear without husk weight (kg/rai)

Variety ; > 3 ;

PYT SYT RYT FYT

Chai Nat 2 2,154 1,926 2,175 1,515
Chai Nat 86-1 2,007 1,627 2,096 1,505
Hibrix 3 1,558 1,668 2,066 1,441

"PYT (preliminary yield trial); average weight over two locations (Vayuparp et al., 2011)

? SYT (standard yield trial); average weight over seven locations (Vayuparp et al., 2012)

> RYT (regional yield trial); average weight over six locations (Jomsa-ngawong et al., 2013)

YFYT (farmer yield trial); average weight over three locations (Mongkol et al., 2014)

Table 3 Ear with husk weight, regression coefficient, deviation from regression of sweet corn

hybrid yield trials at Charoen Pokphand Produce Co., Ltd., Sukhothai province, Chai Nat Field

Crops Research Center, Chai Nat province, Pacific Seeds Co., Ltd., Lopburi province, Sweet seeds

Co., Ltd., Saraburi province, East-West Seed Co., Ltd., Suphanburi province and Seed Asia Co.,

Ltd., Nakhon Sawan province, in the rainy season 2012

Ear with husk weight )
Variety b;* s
(kg/rai)
Chai Nat 2 3,115 1.025 ns 4655.30 ns
Chai Nat 86-1 3,059 1.102 ns 9160.26 ns
Hibrix 3 3,036 1.430 ns 85623.75 ns
Average 2,724

* Ho:b,= 1, ** Ho: Szd,. =0, ns = non-significant
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Table 4 Infection percentage and reaction of sweet corn hybrids, Chai Nat 2 and Hibrix 3, to downy
mildew disease at farmer field, Uthai Thani province in the 2011 rainy season and northern corn leaf

blight disease at Chiang Mai Field Crops Research Center, Chiang Mai province in the dry season 2013.

Northern corn leaf blight disease
Downy mildew disease

28 days after planting 55 days after planting
Variety
Infected Disease Leaf area Disease Leaf area Disease
plants1 (%) reaction’  infected' (%) reaction’  infected' (%) reaction’
Chai Nat 2 62.9a S 6.9a R 25.0a MR
Hibrix 3 90.0 b HS 7.1a R 39.2b MS
CV (%) 24.8 - 17.6 - 24.3 -

' Mean followed by a common letter are not different at P<0.05 level by DMRT. Data are transformed by Arcsine
(Sqr(x/100)).

® Disease reactions: 0% infection (no symptom) = highly resistant (HR), 1-10% infection = resistant (R), 11-25%
infection = moderately resistant (MR), 26-50% infection = moderately susceptible (MS), 51-75% infection =

susceptible (S) and 76-100% infection = highly susceptible (HS) (Phruetthithep et al., 2011, 2014)

Table 5 Effect of plant spacing on ear with and without husk weight for Chai Nat 2 at Chai Nat

Field Crops Research Center, Chai Nat province, in the rainy season 2013

Plant spacing Ear with husk weight Ear without husk weight
(cm) (kg/rai)1 (kg/rai)1
75x 20 3,100 a 2,126 a
75 x 25 2,867 b 1,987 b
75 x 30 2,507 ¢ 1,656 ¢
75x 35 2,337d 1,516d
CV (%) 7.20 7.10

' Mean followed by a common letter are not different at P<0.05 level by DMRT. (Phoomthaisong et al., 2014)
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Table 6 Effect of nitrogen fertilizer on ear with and without husk weight for Chai Nat 2 at Chai Nat

Field Crops Research Center, Chai Nat province, in the rainy season 2013

N fertilizer rates Ear with husk weight Ear without husk weight
(kg N/rai) (kg/lrai)1 (kg/rai)1
0 455d 407 e
10 909 ¢ 659d
20 1,381 b 964 ¢
30 1,731 a 1,231 b
40 1,982 a 1,454 a
CV (%) 7.10 7.40

' Mean followed by a common letter are not different at P<0.05 level by DMRT. (Phoomthaisong et al., 2014)

Table 7 Satisfaction test of sweetness, tenderness and favor on hybrid sweet corn varieties

Satisfaction test’

Test' Chai Nat 2 Hibrix 3
1 2 3 4 5 1 2 3 4 5
Sweetness - 27 57 11 5 - 20 48 28 4
Tenderness - 22 24 46 8 - 12 28 52 8
Favor - 10 28 54 8 - - 23 53 24

' Testing scores: Sweetness = 1 - 5 (not sweet-most sweet) Tenderness = 1 - 5 (non tender-most tender)
Favor=1 - 5 (no favors-most favor)

*From 35 participants

Table 8 Average of ear with husk and without husk weight, cut kernel and sweetness of Chai

Nat 2, Chai Nat 86-1 and Hibrix 3 during 2010-2013

Ear with husk weight1 Ear without husk weight1 Cutkernel’  Sweetness

Variety
(kg/rai) (kg/rai) (%) (° brix)
Chai Nat 2 2,897 1,965 46 13.4
Chai Nat 86-1 2,779 1,805 42 13.6
Hibrix 3 2,673 1,751 41 14.5

] Average over 18 locations

* Kernel weight per ear with husk weight
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Table 9 Agronomic characteristics of Chai Nat 2, Chai Nat 86-1 and Hibrix 3

Characteristics Chai Nat 2 Chai Nat 86-1 Hibrix 3
Taste sweet and tenderness sweet and tenderness sweet and tenderness
Ear shape cylindrical cylindrical cylindrical
Ear size (cm) 4.8x18.0 5.0x18.0 5.0x 18.5
Number of kernel rows 16-18 16-18 16-18
Days to tasseling 50 50 49
Days to silking 50 52 50
Plant height (cm) 220 220 210
Ear height (cm) 115 120 120

2500

y =38.76x + 516.4
2000 — R?=0.9858
:g & Ear with husk weight
8o 1500
) m Ear without husk weight
=
)
'S 1000
= Yy =26.66x + 409.8
2
o R2=10.9976
= 500
0 \ \ \ \ \
0 10 20 30 40 50

N fertilizer rates

Figure 2 Effect of nitrogen fertilizer on ear with and without husk weight for Chai Nat 2 at Chai

Nat Field Crops Research Center, Chai Nat province, in the rainy season 2013
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Figure 3 Plant type and ear shape of sweet corn hybrid variety: Chai Nat 2
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