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Molecular Cytogenetic Identification of Wheat— Thinopyrum ponticum 1St

Disomic Addition Line with Powdery Mildew Resistance

LIU Baolei', FANG Fang', YANG Guotang', .1 Xingfeng', YU Haitao®, BAO Yinguang'
(1.College of Agronomy, Shandong Agricultural University/National Key Laboratory of Wheat Breeding,
Taian 271018, China; 2. Weifang Academy of Agricultural Sciences, Weifang 261071, China )

Abstract: Wheat powdery mildew, causing serious yield loss of wheat, is one of the major diseases in wheat—planting
areas around the world. Mining new disease-resistant genes, creating and utilizing new disease-resistant germplasms are
considered to be the most effective ways to improve the disease resistance of wheat. Thinopyrum ponticum carries many useful
genes and serves as a valuable gene bank for wheat genetic improvement. In the present study, new Trititrigia germplasm
SN21147 was developed by crossing wheat=Th. ponticum octoploid SNTE20 with common wheat. Disease evaluation showed
that SN21147 was immune and high resistant to powdery mildew at the seedling and adult stage, respectively. Sequential
GISH-FISH found that SN21147 had 42 wheat chromosomes plus a pair of Th. ponticum chromosomes. Furthermore,
chromosome structural variations were also detected on the wheat chromosomes 6A, 7A, 7B, 1D, 2D, and 7D. Using IT
(Intron Targeting) marker, twelve exogenous specific markers were obtained, six of which belonged to the St genome and
homoeologous group one of Pseudoroegneria spicata. These results suggested that SN21147 was 1St disomic alien addition
line. Besides, SN21147 had a lower plant height(56.7 ¢cm), more tillers and grains per spike compared to its common wheat
parent SN637, the two traits increased by 44.4% and 4.3%. Therefore, SN21147 could be utilized as a new germplasm with
powdery mildew resistance in wheat genetic improvement.
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A. Identification of powdery mildew at the seedling stage; B.
Identification of powdery mildew at the adult stage. 1-7.
Huixianhong, Th. ponticum, SNTE20, Yannong 15, Shan-
nongfu 63, SN637, and SN21147

E1 SN2147REFANAMBRIELE

Fig.1 Powdery mildew resistance identification of
SN21147 and its parents
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Tab.1 Identification of powdery mildew resistance of

SN21147 and its parents

o Hi TR S
Material Seedling stage  Adult stage
TR K BHEZZ 5 Th. ponticum 0 0
SNTEZ20 0 0
MH4¢ 15 Yannong 15 4 3
114 %% 63 Shannongfu 63 4 4
SN637 3 3
SN21147 0 1
#EE4T Huixianhong 4 4

BRI R T 4 e g R R, R K
TR A2 55 R SNTE20 X 4 #9i 6 P4 7% (1T=0) ,
SN21147 £ W & it (IT=1) , 1 & 8 /) & E A&
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A. GISH pattern of SN21147; B. FISH pattern of SN21147; C. Comparison of wheat chromosomes in SNTE20(a), SN637(b)
and SN21147(c). Arrows indicated locations with different FISH bands
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Fig.2 Cytological identification of SN21147
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A~L. CINAU841l., CINAUS851. CINAUS855. CINAUS857. CINAUS865. CINAUS870. CINAUS875. CINAUS880. CINAUS899.
CINAU1090.CINAU1300.CINAU1403;M.DL 2000 Marker. 1~9. | kK Flfld 22 55 | 5 0 K Rl 22 55 000 R 35 L 77 5% M1 22 3
SNTE20.SN637. 1 448 63 M4 15.SN21147 ; i Sk 6 75 5 57 5%
A-L. CINAUS841, CINAUS8S51, CINAUS855, CINAUS857, CINAUS865, CINAUS70, CINAU875, CINAUS80O, CINAU99,
CINAU1090, CINAU1300, and CINAU1403; M: DL 2000 Marker, 1-9. Th. ponticum, Th. elongatum, Ps. spicata, Th. bessarabi-
cum, SNTE20, SN637, SNF63, YN15, and SN21147; Arrows showed specific bands

3 SN21147 )4 FARIE S 47
Fig.3 Molecular marker analysis of SN21147
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Tab.2 Distribution ofTh. ponticum—specific markers in the original parents

IT brid R T U AT A A FURE WL B A
IT marker Homoeologous group Th. elongatum Ps. spicata Th. bessarabicum
CINAUg41 1 + +
CINAUS51 1 +
CINAUS855 1 +
CINAUS857 1 +
CINAUS865 1 + +
CINAUS70 1 +
CINAUS875 1
CINAUS80 1 +
CINAU899 1 +
CINAU1090 2 +
CINAU1300 4 +
CINAU1403 5 +

T+ "R R AR .

Note: "+ " indicated a specific marker.
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B4 SN21147 R HFEARMEKRTE
Fig.4 Plant morphology of SN21147 and its parents
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Tab.3 Main agronomic trait characteristics of

SN21147 and its parents

$54%  Index SNTE20 SN637  SN21147
AW/ (H-H) 04-26 04-16 04-18
Heading date
JHE/(A-H) 05-05 04-22 04-23
Anthesis date
A Spike type Ky Ky Koy
BR# - Plant type VN1 i i)

BR#G /cm Plant height
B /em  Spike length
AL/ Bk Spikes per plant

113.34+5.1a 68.941.2b 56.7+£3.0c
14.84+0.1a  9.14+0.1b 8.640.1b
10.34+2.3a  8.1+1.3b 11.7+£2.1a

INEREL/ (A /D 20.8+2.1b 22.141.2a 21.0£2.0b
Spikelets per spike
YR 63.145.7c 64.74+1.1b 67.5+3.1a

Grain number per spike

T AN RINE RN i AR ) 22 57 35 (P<<0.05) .
Note: Different lowercase letters represented significant differ-

ence between lines(P<0.05).
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