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Evaluation of Regional Adaptability in Introduced Super Sweet Corn Hybrids and
Heritability of Agronomic Traits

Shin-Young Lee', Jong-won Kang', Seung—hyun Wang?, Tai-choon Park', Jong-Wook Chung®', and Yoon-Sup So*'

ABSTRACT This study evaluated newly introduced, commercial super sweet corn hybrids (Zea mays L.) for their potential as
breeding materials. Agronomic traits were measured and variance components were obtained using a linear mixed model to
estimate the heritability. The trials were carried out in 2018 at two locations (Haenam and Oksan in South Korea). All traits had
low heritability, except for mid tasseling and silking days. These traits with low heritability mostly had low genetic variance
component estimate. In case of ear height ratio, significant genotype by location appeared to be responsible for low genetic
variance, which in turn led to low heritability. Low heritability estimates from the trials with commercial hybrids were perhaps
because those hybrids were highly improved for commercial success. Hence, this does not necessarily point to them having poor
potential as breeding materials. To overcome low heritability, significant genotype by environment interaction, and achieve high
selection efficiency, intermating among hybrids is recommended to create new recombinants before inbred line development.
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Fig. 1. Weather information at the field trial sites: Oksan (solid) and Haenam (dotted).
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Table 1. Combined analysis of variance for flowering and plant stature traits from regional evaluation trials.

Mean Square (p-value)

Source of Jf Flowering traits Plant stature traits

Variation Mid tasseling Mid silking Nickin Plant Ear Ear/Plant No. of

days days & height height ratio tillers

Location 1 149.34 14.08 71.7 16282.79 267.59 2146.69 0.09
(0.0003) (0.0223) (<0.0001) (0.0041) (0.0766) (0.0039) (0.5339)

Rep (Location) 4 1.1 1.07 0.09 463.81 47.54 59.64 0.2

Hybrid 17 12.24 19.49 2.01 426.62 254.65 82.61 1.25
(<0.0001) (<0.0001) (<0.0001) (0.0003) (<0.0001) (0.012) (<0.0001)

Hybrid*Location 17 0.99 4.34 2.04 149.39 175.93 102.54 0.32
(0.0528) (<0.0001) (<0.0001) (0.3525) (0.0048) (0.0018) (0.2192)

Error 68 0.56 0.87 0.52 133.11 71.81 37.7 0.25

Table 2. Combined analysis of variance for ear and palatability traits from regional evaluation trials.

Mean Square (p-value)

Ear traits Palatability traits
Source of dr
Variation Ear Husking ~ No. of Ear Ear Ear Sweetn Tendern
weight rate rows length width  circumference eetness enderness
Location 1 119467.26  19.08 3.7 77.01 0.02 397.13 18.41 50.13
(0.0018)  (0.4376) (0.2912)  (0.0156)  (0.7149) (0.0005) (<0.0001)  (<0.0001)
Rep (Location) 4 2179.37 25.72 2.51 4.72 0.12 3.91 0.07 0.06
Hybrid 17 2732.39 51.93 3.57 2.35 0.16 6.99 1.2 0.87
(0.0064) (0.5717)  (0.2098) (0.0073)  (0.0011) (0.001) (<0.0001)  (<0.0001)
Hybrid*Location 17 687.24 33.86 3.57 1.7 0.08 4.46 1.36 0.96
(<0.0001) (0.128)  (0.2113)  (0.0661)  (0.1239) (0.0393) (<0.0001)  (<0.0001)
Error 68 556.89 35.03 2.72 1.01 0.05 2.41 0.27 0.12
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Table 3. Significant correlation coefficient among agronomic traits studied.

tasI\s/Ieil(iing sil;;I(ii?lg Nick Pl.ant Ear P]?:;t No of E?r Huskin No of  Ear Ear Ci];:cirm Sweet Tender
days  days -ing  height height ratio weight g rate rows length width ference eSS -ness
Mid tasseling days .
Mid silking days 96
Nicking ~ 0.525 o.lg)ai
Plant height
Ear height 0.199 0.5*62 0*7**79
Ear/Plant ratio 0.§*41 0.?36 O.At77 0.2}8
No. of tillers 0.%97
Ear weight —0.?69 —0.4}88
Husking rate
No. of rows 0.5* 1 4
Ear length
Ear width -0.?92 0.5*72
Ear circumference 0536 02?8
Sweetness
Tenderness 0.5*42 0.8231

= kk kak

, indicate p<0.05, p<0.01 and p<0.001, respectively.
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Table 4. Variance components and heritability estimates of agronomic traits from regional evaluation trials.

Haenam Oksan Combined Significance of
Hybrid*Location
2 2 2 2 2 2 2 2 2 Voe K .
OF G H OF e H Og oy I interaction

Flowering traits
Mid tasseling days  0.52 134 72.0% 061 2.69 81.5% 056 0.14 1.88 72.9%

Mid silking days 0.59 1.16 66.3% 1.14 621 84.5% 0.87 1.16 2.53 55.5% oAk

Nicking 0.31 -0.01 -3.3% 0.74 1.01 57.7% 0.52  0.51 -0.01 -1.0% HoAE
Plant stature traits

Plant height 112.77 62.56 35.7% 153.46 40.7 21.0% 133.11 543 46.21 25.0%

Ear height 69.97 2232 242% 73.66 7333 499% 71.81 34.71 13.12 11.0% *oE*

Ear/Plant ratio 2497 10.69 30.0% 5042 25.89 33.9% 377 21.61 -332 -59% kK

No. of tillers 0.19 034 64.2% 0.3 0.03  9.1% 025 0.02 0.16 37.2%
Ear traits

Ear weight 494.1 369.1 42.8% 619.68 399.52 39.2% 556.89 43.45 340.86 36.2%

Husking rate 2977 124 4.0% 4028 4.01 9.1% 35.03 -0.39 3.01 8.0%

No. of rows 225 018 7.4% 3.18  0.39 10.9% 272 0.28 0 0.0%

Ear length 045 0.38 45.8% 1.57 029 15.6% 1.01 023 0.11 8.1%

Ear width 0.04 0.01 20.0% 0.07  0.03 30.0% 0.05 0.01 0.01 14.3%

Ear circumference 0.25 024 49.0% 458 196 30.0% 241  0.68 042 12.0% oAk
Palatability traits

Sweetness 0 041 100.0% 0.54 0.27 333% 027 036 -0.03 -5.0% oAk

Tenderness 0 046 100.0% 025 0.07 21.9% 0.12  0.28 -0.02 -53% oAk

: Environment variance, O'G Genetic variance, crI : Interaction variance, H” : Broad-sense heritability

1%, 37.2%2 W7 debgon) i B40ge 29 & ofn ol s AlF Alu] BrM| ol wEEE 7
AR P ol 2 A AL A 30%, FE Esfolof Sht EFUR BE vl o4 A >
33.9%2 FAE|0] FEEARAN ] Aufoks vl & WG] ol o]t o] FE FERAEA A &
Ak o PO PERAEA AT FET At 45 ATHeL D HAHY 2 FBAo) dE AoR A
g ko] folgol AHHUET o) 8] 7 Nejolx]  REch Tk Skl £ FAL FE 33%, LY
o) frlEAte] FERAEANE HTALRA W & AE 21.9%R X 4A vehdrt
HRA fHEH33)R FHEEA $HY B g4 A £ BARAS B AME BaAsEe 1
FA4E Ao AmHr) el S dste] BATA Q40| FHORRE AT
oA B EF HRE fAYe] YA FAHCH o oHE RE EATAHASES A45E Fol7] Wi &
o4 A9 G0l 0 02 etk oURE 4 4B 74 b AR At BRASTE BATAaLY
SAEAME oSt Gholw BFS fAdel 0 o gom TS| vhze] AUTAAA £48 A 5 9
= ERRE] ol 4 Aot fiatel SR W] ok o Ho] M=ok rof =My Frofold My <7t
3 3] %2 e melo] /1lshe AoR B £ Utk ¥ A ATAGEARL S S5} "k ook §AIE o
Al ET RE 1601899 A5E JPlE FF0R §44 K2 Mo <M A B F7F 9ok S Mg <M < M9
wol7t A9 gl7] wjiolet AR et B 50§18 FAzko] & 5 Qed ddexel 3
Au] g P A9 mE FAYo] g4r FHHY ZATTOL7E S ASE A eat Arke Aol
B olAL adolAe] FHRA 2A7k0] 00]7] WE ol AIFT Au) welo] BAHNA B Fhs4ol 2
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Table 5. Comparison of heritability estimates of the current experiment with those obtained by Abe & Adelegan (2019).

No. of rows  Plant height Ear height Mid tasseling days Mid silking days  Nicking
Abe & Adelegan (2019) 77.60% 47.87% 65.90% 85.14% 67.41% 22.24%
Current experiment 0.00% 25.00% 11.00% 72.90% 55.50% -1.00%
oF 3 4 ook W AEREe] RSOl 2 AS U9 BY FAS 2A B HY =FL o] §ste] =
L ETO A Aol AR 02 A9 Qs A B BAF FHALS 245 o2 F3) FUEC
th o] A% B4R % AR A gyl BAL B $HL 2HTFOEK A5 AYo] 7Hd FFAREAY
L EFY BRAEEAC] AUAA WA AAH) WE XS B, o] ol§F 2Y 444 FF 4T I
Qe B AYY A9 T AE BAOE FAS Al AN AU 4+ U KT L AT IS =Rsug
whRo] FAY ARTt SEYR Yol e AeR  sheirk
Holo} 3 Aot} whebd FAHo| WS WAL S48
Ql A% 11 gAY RS 9fete] MRS 8% AR e 1 E37IeF SAPIE AR BE FAY fA82 WA
7b BaAolzt & 4 Utk A= olHd AL A8 A T FAEA
Han & Adolphs (2020)%= %¥37]7} S50] 27 & o] WA At gl 4 E53 A9 1)
A% A e e §AHYS A e FYA} g2 Rolat 4BAGENR Q) e frRAe] FHH
e 71 4 ek shede B AHelA f3Ee] 0 of3) AoR el
gom 24 PAL BT SARARQIY 247 00 2 5F FAY W §HY AL Y A=} BE A
3t9] Zroldth o4 Azpr|Ro)= ARQE EE EMozm A AR FFo17] E2d Aer Atrdnh uebd &

5= 5ol de7iEtr 9] o)z Aol YAl A N E R
| f-&4to]l A gIA vehd Aoz AlrEh
e B3 HE FARY I47t Hssh] diiEol
g, GE, FEHE 52 1 o7 E8A Pk
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