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Creation and evaluation for corn germplasm of double
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Abstract: [Objective] To create double recessive sweet-waxy corn inbred lines, identify the effects of double
recessive sweet-waxy genes on quality traits, and provide a reference and basis for sweet-waxy corn breeding.

[Method] The double recessive sweet-waxy corn materials with wxwxsh,sh, genotype were screened by
molecular marker that linked with waxy corn recessive gene wx in F, populations obtained from one elite sweet
corn line (M01) and three waxy corn lines (L33, L35 and L38). Then these materials were self-pollinated
continuously, and 11 pure double recessive sweet-waxy corn inbred lines with wxwxsh,sh, genotype were
obtained in F, populations. Their soluble sugar content, total starch content and pericarp thickness were
measured and compared with the corresponding sweet corn parent and waxy corn parent. [Result] The primer
phi061, which was tightly linked to wx gene, amplified clear and codominant bands between sweet corn parent
and waxy corn parent and was selected as the foreground selection marker of waxy gene. The average content of

soluble sugar was 12.27% for double recessive sweet-waxy corn inbred lines, which was 2.55% higher than that

ks B HR: 2018-06-12 P 4% & & BFiE]: 2019-01-30 09:10:00
4% B % Hbiik: http:/kns.cnki.net/kems/detail/44.1110.5.20190129.1006.008.html
fEZB/MN: T 3 (1995—), &, M EAF % 4, E-mail: 550587421@qq.com; 7 & & (1989—), B, A L #F % 4, E-mail:

361385400@qq.com; TAF AL T kA8 R ; BAS4E A A% (1976—), B, B BRI, H+, E-mail:
fengfq@scau.edu.cn

EEWH: S & AFAH R A (2015A020209113,2017B090907023); 7~ # AL+ X157 B (201607010248)


mailto:550587421@qq.com
mailto:361385400@qq.com
mailto:fengfq@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201806010

%2 =]

S8 TDRR OSSN 22 R 7R K 5 1) B 55 PP A 7

sweet corn parent and far higher than that waxy corn parent. The average total starch content was 19.73%, which

was 3.77% lower than that sweet corn parent, and far lower than that waxy corn parent. The pericarp thicknesses

of crown and abgerminal regions of double recessive maize lines were in the interval of their corresponding

parents. [Conclusion] It is a feasible way to create rapidly the double recessive sweet-waxy corn lines by

molecular marker assisted selection. Their average content of soluble sugar is higher than that of sweet corn

parent, the average content of starch is lower than that of sweet parent, and the average pericarp thickness is

between their parents.

Key words: sweet-waxy corn; molecular marker-assisted selection; soluble sugar; starch; pericarp thickness
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Table1 The sequences of three SSR primers for wxwx
genotype identification

ElEYEA Fr3l(5'—3")
Primer name Primer sequence
phi022 F-TGCGCACCAGCGACTGACC
R-GCGGGCGACGCTTCCAAAC
phi027 F-GCGTACGTACGACGAAGACAC
R-CACAGCACGTTGCGGATTTCTCT
phi061 F-AAACAAGAACGGCGGTGCTGATTC

R-GACGTAAGCCTAGCTCTGCCAT
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IR TR R wxwacshosh oy, AU B A R A58 225 [R] (1) B Ak
H 22 LA TAE &R
2.2 INREFRICTE F, REFEHW ¥ 7547
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1T 7 o3 b (3R 2), KR Be ol & ik SRR R4l A
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2> N 0.03, L35xMO1 ) F, fRREFARH 4 0.40,
L38xMO1 [ F, FREEIRR 7 4 0.01, FHXF R B HE 2



ER ] B OBE, S B ORI PR R O R G ) S 1A 9
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a: phi022 b: phi027 c: phi061

1 5|47 phi022, phi027. phi061 ZEF KB R RMIFEEKB R R BN B SMTFIE
Fig.1 The polymorphism screenings between sweet corn line (M01) and wax corn lines (L33, L35 and L38) by phi022,
phi027 and phi061 primers

1 2 3 4 5 6 7 8 9 10 11 12 13 1415 16 17 18 19 20 21 MOl MOl MOI1 L35 L35 L35

1~21 LA L35xMO1 133 F, B4 3 H 21 DNA BB PCR § 3474, Horp 1.8, 11 Al 12 B R4l Bbks MO 1: i FOK SR AR, L35: ff FoK
RA

From one to 21 indicate the PCR amplification products from F, population genomic DNA obtained from L35 x MO1. 1, 8, 11 and 12 indicate their
corresponded plants with double recessive sweet-waxy genotype; MO1: Sweet corn parental line, L35: Waxy corn parental line

El2 FA5I4 phio6l X£F L35xM01 SEIHY F, BHAh i TR M AE R

Fig.2 The identifications of double recessive sweet-waxy plants by primer phi061 in F, populations obtained from

L35xM01
<2 5|4 phi061 £ F, REHAPH ¥ D47
Table 2 The chi-square analysis of primer phi061 in F, populations
RZHE TR B HCE BHDRR X PR A AR ARER O AR PR ECE »
Hybrid combination ~ Total plant number No. of plants with wxwxsh,sh,  No. of plants with Wx_sh,sh,

L33xMO01 11 3 8 0.03 0.86
L35xM01 21 4 17 0.40 0.53
L38xMO01 33 8 25 0.01 0.92

PYJRT 0.05, ZFARE, RUPEREERF M58
BIrF G R bl . DL RS R RN 3 AN B AR R
R 43 25 LA 1) 75 A /R 8t A% e 4, R WA IE FH %
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e RS 1 2 & AR 4 0l D 3. 4 F1 8 Bk, Jhat
15 #%, PR E S, SEhRTFE] 11 ANEPR SRR
HMATR.
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Fy ACEDRGE BT B A8 & LI~L11 B Rl R s
RTINS RN SRR 3 Bon. 1T AR
FA R ATV A T BT N 12.27%, A ifE
22T 1.61%, 55 ZECT-34 75 0.13, Al PERE
& HOT Y AR 8N 8.65%~16.77%: i Jii 35 4 )

ATV WE DT BT 2N 9.72%, AR dEZE TN
0.67%, 2 5 RECF34 0.07, 7T P & 2 5L
S-SR 9.25%~10.49%; 3 /M i S5 2 ) A v
PERE B A BT 8 3.51%, brifk 25 T 148 0.86%,
A5 RBCE N 0.25, AT YRR TR S BCE AR
W& A 1.15%~6.78%. 11 4 &G WU BE 14 H A8 R4k
OIS 8N o @ 57N =i RO AT N e N
o i & o Hi = R R L6, N 14.15%, ik
FE L38, N 1.64%.

X 1T 4 EORR RURRE E 28 3R 50 RLE A Al
PERE S B E ST (5, SRR 4 iR, BT
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(P<0.01).
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Table 3 Soluble sugar contents in 11 double recessive sweet-waxy inbred lines and their parents

L7 R w(RIEHERE) /% PRUEZE /% 5 R AR/ %

Strain Material source Soluble sugar content Standard deviation ~ Coefficient of variation Range

L1 L33xM01 13.44£1.63 2.82 0.21 11.03~16.54
L2 L33xMO01 9.74+0.55 0.94 0.10 8.65~10.30
L3 L33xMO1 12.04+1.02 1.76 0.15 10.00~13.08
L4 L35xM01 13.76+1.91 331 0.24 9.96~15.97
L5 L35xM01 10.73+1.01 1.74 0.16 8.95~12.43
L6 L35xM01 14.15+0.48 0.84 0.06 13.43~15.07
L7 L38xM01 13.88+1.45 2.51 0.18 12.27~16.77
L8 L38xM01 10.07+0.30 1.05 0.10 9.25~11.25
L9 L38xM01 12.42+0.29 0.50 0.04 11.89~12.87
L10 L38xMO1 11.11£0.61 1.06 0.10 9.89~11.81
L1l L38xM01 13.59+0.69 1.19 0.09 11.25~14.49
MO1 B Sk A 9.7240.39 0.67 0.07 9.25~10.49
L33 i L SR A 3.76+0.35 0.60 0.16 3.08~4.19
L35 i SR A 5.13+0.85 1.48 0.29 3.97~6.78
L38 SR A 1.64+0.51 0.51 0.31 1.15~2.18

1) Z P HAE A FHME + AR

1) Data in this column are average value + standard error

x4 11 BEHBURMERAMESH, BEFEATEN
REEEER (181"
Table 4 The ¢ test of differences in soluble sugar contents
between 11 double recessive sweet-waxy inbred
lines and their parents

¥z EPSEA Sweet parent  FEFIEA Waxy parent

Strain t P t P
L1 3.14% 0.02 8.23%* <0.01
L2 0.04 0.97 13.07** <0.01
L3 3.02% 0.02 7.37%* <0.01
L4 2.93% 0.03 5.84%* <0.01
L5 1.33 0.23 6.01%** <0.01
L6 10.12%* <0.01 31.23%* <0.01
L7 3.91%* <0.01 11.69%* <0.01
L8 0.68 0.52 17.69%* <0.01
L9 7.91%%* <0.01 36.88%* <0.01
L10 2.72% 0.03 19.74%* <0.01
L11 6.94**  <0.01 22.57** <0.01

1) “*” Fa kx> 55k T 0.05 #2 0.01 KFZFBF
1) “*” and “**” indicate significant differences at 0.05 and

0.01 levels, respectively

24 BN MEZAMERERSESH

FHRE XU 28 2 L1~L11 K 6 5 S5 A
M SRR S Fian. 1140 HZ /MR R &
i (w) PR 19.73%, brifE 2N 1.50%, &5
RAECE3 79 0.08, Tk & B RN 15.67%~
23.78%; Fl SR A IVER & & (w) P3N 23.50%,
FREZE IR 1.71%, 257 RECT3°8 0.07, TEk &
PSR A 21.92%~25.31%; 3 NG FEEA HE
B E & (w) BN 47.34%, triE 2 F N 5.25%,
5 RECEF N 011, TEk & B AR R Y 41.59%~
57.08%. 11 17 HAZ RUER & S IACT X LA HE KR
FSEA, Kb & & (w) S 2tk & L6, N 22.50%,
TREIKMEER LS, N 16.60%.

XFLL 3 BRG SFRPE B A8 R 5 R RLE AR
VER AR E ST AR, SRR 6 . BT
k% L1.L3.L4.L6 F1 L9 4k, H4 6 i HAZ RN
TER B BB E LT # PR A M01(P<0.05): 11 1
HAZRMERN & EYWMEZEM/RT 3 MEREAER
(P<0.01).
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Table 5 Starch contents in 11 double recessive sweet-waxy inbred lines and their parents

{7 FHRERIE w(ER) /% PRAEZE Yo 5 R AR/ %
Strain Material source Starch content Standard deviation Coefficient of variation Range
L1 L33xMO01 21.97+1.07 1.86 0.08 19.92~23.51
L2 L33xM01 19.03+0.84 1.46 0.08 17.42~20.20
L3 L33xMO1 21.13+1.18 2.04 0.10 18.89~22.88
L4 L35xMO01 21.80+1.63 2.83 0.13 19.82~23.78
L5 L35xMO01 17.90+0.78 1.35 0.08 16.77~23.04
L6 L35xMO01 22.50+0.42 0.72 0.03 21.92~23.30
L7 L38xMO1 19.23+1.05 1.81 0.09 17.33~20.88
L8 L38xMO1 16.60+0.47 0.82 0.05 15.70~18.32
L9 L38xMO1 20.63+0.75 1.31 0.06 18.60~22.11
L10 L38xMO1 18.47+0.52 0.91 0.05 15.67~19.24
L1l L38xMO1 17.80+0.79 1.37 0.08 16.30~19.01
MO1 R SEA 23.50£0.99 1.71 0.07 21.92~25.31
L33 SR A 50.20+4.10 7.11 0.14 42.92~57.08
L35 SR A 46.33+1.86 3.22 0.07 42.88~49.03
L38 KR A 45.50+3.13 5.43 0.12 41.59~51.72

1) 725']%i*%/]'?‘ﬂ]/fﬁ 4+ *a’—w - ‘i%

1) Data in this column are average value =+ standard error

Fo6 11 BEBURMEERAMBSEH . BEEXENS
BEERBRRE
Table 6 The 7 test of differences in starch contents
between 11 double recessive sweet-waxy inbred
lines and their parents

¥z EPSEA Sweet parent  FEFIEA Waxy parent

Strain t P t P
L1 -1.05 0.35 —6.65%* <0.01
L2 —3.44* 0.03 —7.44%%* <0.01
L3 -1.54 0.20 —11.45%* <0.01
L4 -0.83 0.45 —10.84%** <0.01
L5 —4.46* 0.01 —14.11%* <0.01
L6 -0.93 0.40 —7.27%* <0.01
L7 -2.96* 0.04 —7.95%* <0.01
L8 -3.96* 0.02 —9.42%* <0.01
L9 -2.31 0.08 —7.71%%* <0.01
L10 —4.51* 0.01 —8.51%** <0.01
L11 —4.50* 0.01 —8.56%* <0.01

1) “*” Fa kx> 55k T 0.05 #2 0.01 KFZFBF
1) “*” and “**” indicate significant differences at 0.05 and

0.01 levels, respectively

2.5 EHIRRSMERMRNREEE S

11 BRI B A8 R 5 7 WG PR A ) R B
JEREUNF 7 Fion. 11 A B 38 R MBI RLE 8 5
JE B P14 40.83 pum, FRdEZE T4 5.37 um, AR
RT3 0.07, 56 34 5 R & BE 735 A8 iR 29.95~
52.01 pm; it 57 SR A e 3 5 B )& FE P45 28.07 pm,
FREZE 0.11 pm, A8 57 RECT-38 0.12, 5 #R %
JE BT 4358 N 24.19~32.89 pm; 3 ANKE 5 3 A/
0 R R 10 60.34 pum, FRAEZE N 5.13 um, A8
S RBCT ¥ 0.04, 51 R KR FE S35 AR E A
50.71~65.93 um. 3 MARAEHE (L33xMO1, L35x%
MO1 F1 L38xMO1) BUE T L ek 5 R Bz & 5 ~F- 14 4y
WA 45.38.45.97 F1 41.26 um, 11 14 H 22 250
B R R R ) N R A 1 R R R A A O .
11 4 B 28 SFFRLTE IR0 SR B2 JELFE P 3508 59.68 um,
PRt 22 351 10.43 pms 5 25 AT 00 5 17 5 P
P48 38.02 pm, FRMEZEH 0.10 pum; K FSE AT IR
) 5 Bz JEL R - 2419 81.17 pm, A2 N 15.39 um.
RRG XUBEME E A8 26 BEE IR0 3R 52 B2 22 A T 3L
SR RN SR R JELRE 2 1]
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Table 7 The pericarp thickness on the crown and dorsal embryo side of the grain in 11 double recessive sweet-waxy inbred

lines and their parents

it Crown

33 FRERIR

AR Dorsal embryo side

Strain Material Source R BB ym IR pn R B ym IR pn
Pericarp thickness Range Pericarp thickness Range
L1 L33xMO1 46.93+1.98 40.59~52.01 58.08+2.61 52.20~66.22
L2 L33xMO1 35.29+0.81 33.09~37.53 43.07+1.51 39.32~46.86
L3 L33xM01 32.48+0.83 29.95~34.22 43.30+0.85 41.34~46.23
L4 L35xM01 43.02+1.19 39.49~46.77 52.56+0.63 50.26~53.94
L5 L35xM01 39.17+0.85 37.08~42.18 78.33+0.62 76.80~80.22
L6 L35xM01 39.04+0.31 38.06~40.03 61.04+0.92 58.29~63.37
L7 L38xM01 34.08+1.44 31.48~39.33 66.87+0.83 64.62~68.73
L8 L38xMO1 46.75+1.60 41.97~51.20 64.23+0.66 62.53~66.17
L9 L38xM01 40.98+0.91 38.94~44.31 61.01£1.10 58.68~64.38
L10 L38xM01 43.17+2.46 38.66~49.35 60.23+2.49 52.98~65.81
L1l L38xMO1 48.17+1.99 40.60~51.52 67.76+1.84 61.53~73.06
MoO1 TSR A 28.07+1.56 24.19~32.89 38.02+0.45 37.02~39.24
L33 LTS 62.69+0.68 61.24~64.76 82.91+3.70 75.56~95.81
L35 KRR A 63.87+0.76 62.12~65.93 95.63+1.86 89.29~100.35
L38 FR SR A 54.45+1.43 50.71~57.60 64.98+1.68 59.95~69.55
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1) Data in the table are average value + standard error
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