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selection in Kareing Uthai native small-ear waxy corn variety
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ABSTRACT: Our research endeavors to enhance the population of the Kareing Uthai native small-ear waxy corn
variety, aiming for uniformity, increased ear abundance, higher yields, and superior quality. Selection and
improvement of the population were conducted between 2018 and 2019 through three cycles of S1 non-progeny
recurrent selection. This process resulted in the enhancement of four populations, each derived from three cycles.
Each cycle involved three selection steps: 1) selfing pollination of the population, 2) bulk-full sib pollination of the
population, and 3) open pollination of the population. In total, 24 plots were utilized, each comprising six rows, 5
m in length, with a spacing of 0.75 m between rows and 0.25 m between plants, resulting in 120 plants/plot. The
base population (C0) and three improved populations (C1, C2, and C3), alongside four commercial check varieties
(Tein Nampueng, Tein Khaow, Tein Lai-52, and Tein Leang Khonkaen), were evaluated using a randomized complete
block design (RCBD) with three replications during the rainy season of 2022 at the Uthai Thani Agriculture Research
and Development Center. Our findings indicate significant improvements in both unhusked and husked yield of the
C3 population compared to the CO population, with increases of 691 and 397 keg/rai, respectively, representing a
74.9% and 55.4% enhancement, respectively. Additionally, the C3 population demonstrated notable increases in
total ear number, ear number at the first ear position, and ear number at the second ear position compared to the
CO population, showing increases of 5,417, 4,233, and 1,185 ears/rai, respectively, corresponding to enhancements
of 59.6%, 113.6%, and 22.1%, respectively. Furthermore, the C3 population exhibited a higher total number of ears
compared to all commercial varieties, namely Tein Namphoung, Tein Kaow, Tein Lai-52, and Tein Leang Khon Kaen,
with respective ear counts of 338, 112, 3,386, and 451 ears/rai. Moreover, the coefficients of determination for the
three ear number traits were notably high, with values of 0.99, 0.98, and 0.77, respectively. Based on these results,
the C3 population shows promise as an open-pollinated cultivar, specifically named Kareing Uthai, characterized by
its white-yellow kernel color. Additionally, it serves as a valuable genetic resource for the extraction of inbred lines,
facilitating the development of prolific small-ear waxy corn hybrid varieties."

Keywords: native corn variety; waxy corn improvement; response to selection; coefficient of determination

unin

F1lnaiieu (small-ear waxy corn) dneglunquinilnatrimiesiingn Aailn 1-3 Hn/du waawienumu
dntles danuwainvatevesgunsailn uazdveaudn waniuterlulaiafulussduszneu 95-100 Wedidud Iay
wifleayy saufieses (Zhou et al., 2016) Wufidlenuilna (Xiaoyang et al,, 2017) uazdudutivenadu guadte dwlng
Juiugiudewsenugnandn wudeaiudninaiudemingisiil (gau wasanz, 2564) Jaduiiviesduiiddey 4
waneiuguazdonvgnluansinetuls uilulagiumde 1-2 Wudwiniu wu Wisunzimies [Oudu

o a o 2 A = = ' % v % aAa a o & A < =

dnlnadisungvies waaddvn danumiles du vinudntes Wunfeuuilaa Jagduiuiivgnanauiiewind

s o sa

Homnaiuinuiug fusfinuasnsldifamsuuidiounfenaudrusuiugdug wlsninafounsmdosininudoundas
FasnuunBsUnmuasauam 1w Anumiouveauin uarkandnanas \dudu (gau wazae, 2564) Faiuisans
Uudssuszrnsdninaiisunsiiediifianuaiiaue waitenwiuglilfagme feinsuivlsssrnadudunoud
dinyunsensuuseusiie Jaszvnsiniunmsuiuuszannsalfiduiuduands uasiduumdsiugnssuitldadhaas
wusuvikazgnuanle ognslsinunisusuusssennsimangisnuszauanudia 1éud msdndenuuuiees St, reciprocal
recurrent selection, modified reciprocal recurrent selection, half-sib recurrent selection, recurrent S1 selection g e
simple recurrent selection Faansnansziumuidulsanazifisnandn Awgu augeiln uazsuuilnanld (Ajala
et al., 2003; Koirala et al., 2014; Jenweerawat et al., 2010; Khamkoh et al., 2019) mﬂsﬁjaa;ljaﬁﬂﬁnmﬁt,l,ﬂ’hﬂWiU%"U‘UEQ
U3z 3833 S1 recurrent selection (S1RS) 1Huisdemfioriunanan UTuinualsiiuesd s1uruiinan uagaanu
éfmmuhmfu (Dhliwayo et al., 2014; Jenweerawat et al., 2009; Horne et al, 2016; Kolawole et al., 2017; Kolawole
et al,, 2019; Sajjad et al., 2020; Ruiz de Galarreta and Alvarez, 2007) ag9lsAmunsiy SIRS ﬁﬁﬁgumauiumsmaaus:u
andaaddsuyssmnamarissnuun fdufssgndldisnisdenanlaslifinimeaaeusugn u3e S1 non-progeny

recurrent selection wialdlun1sdndenuarysulssussmnstnlnadiudieuiisunsmseos InefingusvasdiioUsuus ¢



KHON KAEN AGRICULTURE JOURNAL 52 (2): 261-272 (2024)./doi:10.14456/kaj.2024.xx. 263

Usganstnalnaieunsvsedvidnuaeneinisinensianualnaue nandawazaunIngs Isanis ey aswmiuaiy

o

ADIN15UBINATN waztiteniseusndiugivviesduldlgyviely

WBmsAne
MIALNUIY o wameaesweigudiduuayiauIn1sinunseriestdl AMualwInimes §1nenueda amin
gviesndl U 2561-2565 wuseanidu 2 @ loua 1) msAndenuazuiudssdszanns way 2) nMsuszdiuanumamiinienis
dnden Inefidunoumssiiunudsil
1. MsfadanuazUFuUTIUsEYINg

1.1 mavgnuazquainu wilssulasgn lormuan 1 ads wude 1 e wasdosfudsaoumyu 1 ads e
dnlwafioungvdssiiudomnundsign 5 unds insaufudu 1 Yssang uazdgndrilwaiiudl 113 svezugn 0.75x0.25
1R eaaiAn 2-3 Wwidn/vau neunenlvivde 1 fu/mau leeny 10-15 Ju Uiuugsiureugninetunonyaliunausam
500 nn./ls lddeiafiinsm 18-46-0, 0-0-60 waz 46-0-0 muAlATIEAU tnglddeindiingn 18-46-0 uaz 0-0-60 1uleses
iy du 26-0-0 widld 2 afudleany 10 Fundsgn uas 30 Yundagn destuidnlsauasusaadngiio 1wy Tsasmidae
owmlymesnl 50% fuidagit Snm 30 nfwudn 1 nn. Wy wasdostuidnmounssiinlnaameqn fomsldlowoun
511858 20% SC §951 20 wa/udaiug 1 nn. aud1du uazruaisiedidnnueunseydiilnnategadiealuilnusy
129% SC $031 20 1./t 20 Ans BuwnAuuuleien 1.92% EC §751 20 wa/1n 20 Ans Aaesfiunes 10% SC &nsn 30
1./t 20 s wawvigiuulaeslud 20% WG dns1 10 n3u/h 20 Bns Tasmsruagunduas vdmauNAS 18-20 Fu (N3u
FBININYAT, 2562)

1.2 M3fintdontarUulausyyns AAianUU S1 non-progeny recurrent selection fudunsdndeniioun
$1uu 3 50U wiarseudl 3 dumeuvie 3 gaUgn lHuA 1) wawFresmelulszeng 2) nsuaNLUY bulk-full sib Tuusesing
3) nauuuudy (asde) elutszvinsuazegluiun isolate block nMsnasuazAmdentiug (Figure 1) dnwaziidaiden
owA awgasiu anugaiin niseenlva nsUdssavesunas Smuauiindedy vuein uasdveuwdn Wusiu lnedndonsu
idarwathiauelunndnuaeiassnng uvseondu 2 ssezvesnstiuindeyadsdl

1) szgzaonuiu AndenuarTufindnuaigsngg Tutisssezaandnlnauiu Taun anugeiu augain n1s

oonla warnsUdesavoounas IneflseaBendsd

- e Andenduiifienugeasianorisuszring Tastaaugasuanlauduidluss dauarugsin
é’w’mLﬁaﬂé’uﬁﬁmmqqﬂﬂaﬁmmaﬁy’qmsmﬂﬁ lngdnanugeiinanlauduisiuuinusn

- nseenivu Andenduiiiengoonluulndifesturiaszung Tnednidenduiioonlnumioususi
Fuvniaiindl 1 wagilng 2

- nsUdeazenunds dadenduiiinisUsesaresnnasmdenn fu vauszanns manuidiguleiiide
ABNBBNABUAITANDEN

v a v A o [

2) syeyndaRnindanuiien AndenwazTufindnuueaia Tussozndadnilnauiafuien Taun sruauiln

@

Aefu Aunin S1uauLe) Lavdveuudn Isvavidendsil
- Fuauiln/eiu Andendunddiui 2 dnfulvuaresnlmmdeniunnilnveswiundnion

- guailn Aadenilnidanueinuseunn 10-15 @y, Wandl 8-12 way/Hn WanswaInsa

- Awdn Andeniinfiwdedidvnuaiiauevisiln



U s 52 atiufl 2: 261-272 (2567)./doi: 10.14456/kaj.2024.xx. 264

<1> Bas population (C0)

Season 1 \14— ® of bas population

(2 Selfing population

Season 2 l(— Bulk-full sib in population

(3 S1R1 population

Season 3 ﬂd— Open pollination in population

C1 population

Season 4-6 == release for three steps

C2 population

Season 7-9 ﬂd— release for three steps

C3 population

Figure 1 Schemes of population improvement in Kareing Native small-ear waxy corn
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31NNIARABNKATUSUUTIUTEYINIAIETT S1 non-progeny recurrence selection 314U 3 5BUNTAALEEN WAy
1UTEANTUAAEIOUNITANLEBNUNIANYIANULUTUTIUVDIAN WY NARER B9AUTENDUNANER LAZANWMENIINIIAYAT
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A153LAS1ZHN150A008LT L d UV IANN1TBE1998 (simple linear regression) WUIINNSTARLEBNALEAS S1 non-
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Windulukfagsoureansandanyiniu 231.8 wag 139.5 nn./ls suaiau wasdelinarinlianuiudnianun snuauglinesn

warawIuing 2 fA1 b windu 1,817.3 1,354.5 way 462.8 Aud1aU kansbiiiuinlulsassauvaanIsAndaanduiuin

d °

wavaa $1uind 1 wavsiuuilnl 2 Sswaulinfiuduwindu 1,817.3 1,354.5 uay 462.8 #n/ls anuddu waziinang
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Table 1 Mean squares for yields, yield components and agronomic traits of small-ear native waxy corn populations

Source Replications Cycle Error CV. (%)
DF 2 3 6

Yield

Unhusked yield (kg/rai) 11,936 268,817** 10,650 8.11
Husked yield (kg/rai) 11,609 99,830** 10,036 10.9
Unhusked ear weight (¢/ear) 396 36 211 10.9
Husked ear weight (g/ear) 109 74 126 12.8
Yield components

Ear number (ear/rai) 523,353 16,670,000%* 666,609 7.04
1°t ear number (ear/rai) 74,093 9,321,022** 230,212 8.25
2" ear number (ear/rai) 317,848 1,391,757*% 247,525 8.6
Row number (row/ear) 9.3 9.9ns 12.7 25.1
Seed number (Seed/row) 0.3 2.3ns 3.8 7.5
Cob weight (g) 0.0 0.1ns 0.1 18.8
Ear length (cm) 1.5 1.7ns 1.3 8.4
Ear diameter (mm) a.7 5.3ns 7.0 7.7
Agronomic traits

Ear height (cm) 111 46.0ns 68.4 5.2
Plant height (cm) 1.7 87.1ns 126 4.6
Silking date (day) 0.3 2.3ns 1.3 1.8

ns: non-significant, * significant at P < 0.05, ** significant at P <0.01
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Table 2 Means of yield and agronomic traits of three cycles by the S1 recurrent selection in native small ear waxy

corn population

Cycles Uy HY UHEW HEW TEN 1 EN 2" EN
Population improved
Co 923 d 716 b 131 83.2 9,087 c 3,725 ¢ 5,362 bc
C1 1,152 ¢ 816 b 130 84.0 10,441 c 5,361 b 5,079 c
c2 1,398 b 1,021 a 134 91.8 12,360 b 6,208 b 6,152 ab
C3 1,614 a 1,113 a 138 92.5 14,504 a 7,958 a 6,547 a
Grand mean 1,272 916 133 87.9 11,598 5,813 5,785
F-test x% *% ns ns x% x% %
LSD 0.05 206 200 33 22 1,631 959 994
b-value 231.8** 139.5%* 6.1 3.6™ 1,817.3**  1,354.5** 462.8*
Increase (%) 74.9 55.4 53 11.2 59.6 113.6 22.1
CV. (%) 8.11 10.9 10.9 12.8 7.04 8.25 8.6
Commercial check varieties
Tein Namphoung 1,793 a 1,168 a 156 97.8 14,166 10,497 3,668
Tein Kaow! 1,789 a 1,052 a 111 74.3 14,392 7,788 6,603
Tein Lai-52" 1,250 b 704 b 108 71.9 11,118 5,926 5,192
Tein Leang’ 1,545 ab 1,140 a 93 63.7 14,053 7,280 6,772

Means with common letter within the same column is not significant by LSD at P < 0.05

UY=unhusked yield (kg/rai), HY=husked yield (kg/rai), UHEW=unhusked ear weight (g), HEW=husked ear weight (g), TEN= total ear number

(ear/rai), 1% EN= 1° position ear number (ear/rai), 2" position ear number (ear/rai)

Table 3 Means of yield component of three cycles by the S1 recurrent selection in native small ear waxy comn

population

Cycles EH PH SD RN SR cw EL ED
Population improved
Co 159 245 65.0 16.8 26.4 43.6 12.7 35.0
C1 153 234 64.0 13.0 24.5 46.5 13.2 34.9
C2 162 246 64.7 13.1 25.9 474 13.7 324
C3 160 241 63.0 13.6 26.2 46.6 14.5 35.1
Grand mean 158 242 64.2 14.1 25.7 46.0 13.5 34.4
F-test ns ns ns ns ns ns ns ns
LSD 0.05 16.5 22.5 23 7.1 0.2 0.5 23 53
b-value 0.98™ 0.05™ -0.53™ 0.44™ 0.01™ -0.09"™ 0.57™ 0.21™
Increase (%) 0.6 -1.6 -3.1 -19.0 -0.6 6.9 13.6 0.3
CV. (%) 52 4.6 1.8 25.1 75 18.8 8.4 77
Commercial check varieties
Tein Namphoung 127 236 a5.7 16.6 27.1 a2.7 19.2 36.8
Tein Kaow 133 236 44.3 10.6 34.3 324 13.1 325
Tein Lai52 120 222 44.0 10.1 29.9 30.6 27.4 31.9
Tein Leang 116 215 43.3 9.5 24.8 27.7 12.2 31.1

Means with common letter within the same column is not significant by LSD at P < 0.05

EH=ear height (cm), PH=plant height (cm), SD=silking date (day), RN=row number (row/ ear), SR=seed per row (seed), CW=cob weight

(g), EL=ear length (cm), ED=ear diameter (mm)
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Figure 2 Simple liner regression of yield, yield component and agronomic traits of three cycles by the S1 recurrent

selection in native small ear waxy corn population
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Figure 3 The C3 population improved or Kareing Uthai native small-ear waxy corn variety

a) C3 population plant, b) fresh ears of C3 population, c) dry ear and dry kernel of C3 population
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