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Abstract: Elite germplasm resources are the basis and prerequisite for breeding new crop varieties of high yield
and quality. Creating sweet maize mutant library is of great significance to the breeding of new varieties and molecular
breeding research of maize. In this study, ethyl methylsulfonate ( EMS ) was used to mutagenize the pollen of sweet
maize inbred line ‘Hua-tian-xuan H-16-2-2-3" for artificial pollination and construction of the first sweet maize EMS-
mutagenized mutant library in China. Through field screening and phenotypic investigation, we obtained 24363 mutant
plants of M, generation with important agronomic traits of growth period, anthesis-silking interval, angle between
stem and upper leaves, leaf size, tassel posture, male fertility, plant height, ear height, ear row number, grain color,
grain size, grain shrinkage affected. Preliminary phenotypic screening of 2000 M, mutants was carried out in the field,
and gene mapping of some mutants caused by single recessive nuclear gene mutation was analyzed by high throughput
sequencing. On the basis of the above work, the first domestic sweet corn germplasm resource sharing database was
proposed to provide valuable experimental materials and genetic resources for sweet corn breeding and gene function
research, and to promote the sharing of sweet corn breeding related resources.
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Fig.1 Phenotypes of ears of wild type and M, mutants
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(a-11056) , C: Striped leaf mutant ( a-4662 ), D: Dwarf mutant
(a-13280 ), E: Wild type plants, F: Leaf angle mutant ( a-13900 ),
G: Dwarf mutant ( a-13264 ), H: “Z” -type stem mutant ( a-29987 ),
I: Internode length mutant ( a-23993 ), J: Stem color mutant ( a-23734 ),
K : Supporting-root number mutant ( a-6970 ), L : Tassel of wild type,
M : Male sterile mutant ( a-9684 ), N: Drooping tassel mutant
(a-12236 ), O: Tassel development mutant ( a-1807 ), WT : Wild type,
MT: Mutant
2 FHHEAEEM, KREFRE
Fig.2 Phenotypes of wild type and M, mutants
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A: Wild type (30 DAP ), B: Rapid dehydration grain mutant
(a-6012 ), C: Crystal-like grain mutant ( a-20055 ), D: Pale yellow
grain mutant ( a-/2336 ), E: White grain mutant ( a-11056 ), F: Pink
grain mutant ( a-20026 ), G: Dried wild type ear ( 35 DAP ), H: Grain
filling mutant heterozygous ear ( @-20132 ), I: Grain cap color mutant
homozygous ear ( a-20169 ), J: Wild type and grain cap color mutant seeds

(a-20169 ), K : Embryo development mutant heterozygous ear ( a-20006 ),
L: Wild type and embryo development mutant seeds ( a-20006 ), M :

Endosperm shrinkage mutant heterozygous ear ( a-11060 ), N: Endosperm

shrinkage mutant homozygous ear ( a-11060 ), O: Endosperm
development mutant heterozygous ear ( a-20033 ), P: Wild type and

endosperm development mutant seeds ( @-20033 ), Q: Grain width
mutant heterozygous ear ( a-2259 ), R: Wild type and increased grain
width mutant seeds ( a-2259 ), Scale bar: 1 cm
B3 REGEM,KFHREMFLERE
Fig.3 Phenotypes of kernels and seed development
of M, mutants
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Table 1 Statistical analysis of grain mutation traits in M,

A 3= AT A B, 45 48 4 A5 2 A8 SR ARG B B 3 1
7 A RUBERREE (6] 3MUN ) 5 53— 2 A8 i 1
Wi, FEAFNR a-20033 FFL T8 b 35 /N T B A B R
SERE PR SR FLAE /N T FE gD (BT AT DA I &
W% (B 30, P ); i FHRR/INGEARK a-2225 F-hitk
JE 5 W A= T B AR Ak {H R T R I L A A
TR (E 3Q R ). [AFERY, Geitix b4 58 A8
MR R 73 85 L, I TR OTRL I, & S AE i
SRR PRI HEE 1:3 (3 1), FRix segeqs
PRI 2] BE h PRSP EAZSE R4 ], 3SRy 5848
ERE, WA Ry KR TR & B ARSI ST (AR, o Ay i
TR FIE B BT AR R A BT

EiRe GEARTH 7 R A AR RLE R s
Mutant ID Type of mutant Number of wild type grains Number of mutant grains *s.: test
a-6012 TR K AR 176 49 1.25
a-20055 i PR 7R 198 51 2.71
a-12336 R AR 158 40 2.43
a-11051 R AR 183 64 0.11
a-20169 RE TR 141 56 1.23
a-11055 SRR 194 62 0.08
a-11056 [EFA A 98 31 0.06
a-20026 b FAR LN TR 177 46 227
a-20132 FRLHENR S 172 44 2.47
a-20006 TR LT S5 187 53 1.09
a-11060 TRLIRFL A4 223 78 0.13
a-20033 FRAN IR T 193 52 1.86
a-2225 FRLSE 168 66 1.28

2.5 FHEXRRTLHREZEERVDELR ST

R AR 5 [R] (149 78 57 R o A X T4 5% R R 3 TR 2
A , AT S IR (B) 2 2 i AR 4% 424 5 A
RSP Nk Vs S L L S L S N
TR A~ B B A 5 R 92 Tl ) - AR 5 A2 4K, 4
a-11051 . a-11055 . a-11056 . a-11060 %5 , ¢ I8 58 75 {4
WP e 5 BURE 7 16, X 2 A~ R A8 4K RNA TR kA7
MIF (7 G/ B ), 454 SIMM F: B et 2 o7 7 12,
i 2 BN [ 28 22 4R 5358 oK B73 % K 4
(v4) [ Z2 AR 1, X 978 FE R A T4 28 e Ar
AT 5 AR S By B o5 (T 4)e BT SR
TN, BRARAK a-11051 15356 58 A8 0 5 AT BB T 2 5 e
A (B 4A ) 5 RAK a-11055 1535 53 25 437 15 7 g

(0T 1 2 etafk (€ 4B ) ; a-11056 1530578 fr 4 7]
BB T 5 B otk (18 4C ) 5 SEA5 K a-11060 1
GASE TR T 6 S tafk ([ 4D ),
3 itig

HE KB S 5 TR B ATk b
LRE AT Al PO TR R, Al T K B
BRI, I, R KRR TR LU P e
Br PR B SRR 1Ak Y, (R TR R
HRT R R BT T K, ELR O Uk
7 MELLE R BRI B, TS E
KR E I B R RN SRR F kA
FRHERA A 2 R R B B 120, e ki 2



622 LT/ B G S A G- S SO 21 &
ROA
2 L L T 2 3 .. 4 . 5 1 6 . 7 1 8 . 9 .10
e ! . ' ! ! 4 ‘ I. '
2h- L T T T T O A e
g o: J\— “*M—MM_
Y
R B
R o[ 1 2 3 4 5 6 7 8 9 . 10
%év [ Pt a-11055
g o : :_,v\_/\/' \ o~ . 1 ™
K C 4
X ot o1 C2 3 . 4 s e 7 8 9 10 ;
2 - : X o! : 4
Eé"" . ' v . . | a-11056
g o : —_— —h PG, W8 W e a ad |
) D s
.)LS %)
o
5 a-11060

Yufafk chromosome

R S AR R S R L IR AR 37 A5,

ED: Euclidean distance, the dots in various colors represent the mutations on each chromosome

&4

BB FHIR B REME SIMM SR
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