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20114E42 (bxt, RE)
Winter of 2011 (Beijing, greenhouse)

201242 (Jhat, HIED
Spring of 2012 (Beijing, field)

20124FFKZE (Jbnt, iED
Autumn of 2012 (Beijing, greenhouse)

2012-2013% (bmt, EAH R E)
2012-2013 (Beijing, greenhouse and field in alternation)

201354 (Jbxt, W=
Winter of 2013 (Beijing, greenhouse)

2014FEFF (Jbxt, HED
Spring of 2014 (Beijing, field)

20144 (/. HIED
Autumn of 2014 (Yunnan, field)

20154E % (TE, M)
Spring of 2015 (Ningxia, field)

20154FFZE (‘THE, HIED
Spring of 2015 (Ningxia, field)

2016-20174-(2 (TH, KH)
Spring of 2016 and 2017 (Ningxia, field)

2018FHFFE (TH, KH)
Spring of 2018 (Ningxia, field)

2019-20204FFZ (‘TH, KH)D
Spring of 2019 and 2020 (Ningxia, field)

202145 (THE, KHD
Spring of 2021 (Ningxia, field)

g

7*#£505*xCB037 Ningchun 50 x CB037

b
F <7505 F,xNingchun 50

(SR PIEIING S Y Y& i R AN [pri SR ANGER 73
Powdery mildew resistance identification and
molecular marker screening target single plant

BC x7*#:50"5 BC,xNingchun 50

FOR UL E B 4 T HRg i F bx sk
Powdery mildew resistance identification and
molecular marker screening target single plant

i 3K [EIAE Backcross three times
ORISR 0 T AR i F bs sk
Powdery mildew resistance identification and
molecular marker screening target single plant

BC5
ARSI E S o T hRIC TR H AR Sk
Agronomic trait identification and screening of
target single plant through molecular marker

BCsF,

IrTARACAT AT R P 4 e
Molecular marker detection and powdery
mildew resistance identification

BCF,

OB TS AR R
Resistance observation and agronomic
trait identification of powdery mildew

BCsF;

PR PURTESE K TR AL AT A
Yield, disease resistance identification and molecular
markers, in situ hybridization detection

BC;F,
o I 52 A iy 44 15NZ42
Naming of the nursery system 15NZ42
v F3 4 5 AT LR K

Strain identification and comparative test

|
TR X AR/ 2 A A

Preparatory test of spring wheat in Ningxia irrigation area

|
T HEREX AN X I e
Regional test of spring wheat in Ningxia irrigation area

|
THEBEX TN

Production test of spring wheat in Ningxia irrigation area

2022 B E (TS )
Approved (Named Ningchun 66)
B1 T&o66SkBEIRE
Fig.1 Breeding process of Ningchun 66
x1 THOSTERN
Table 1  Yield performance of a new wheat variety Ningchun 66
W6 B R oy E R BT R 3 PR 7 IR
Name of trial Year  Average yield (kg/hm?) Increase over control (%)  Yield ranking Location numbers for yield increased

#4156 Preparatory test 2018 9148.35 2.27 5 2
[X 353X % Regional test 2019 7672.50 0.37 8 4
2020 8884.50 1.87 8 5
AR5 Production test 2021 8407.50 2.52 5 4

7E 2 MRS I, SRR R 9148.35 kg/hm?, 45
SR TH 45 CFYPr= & 8945.70 kg/hm?) 1 7=
2.27%, FEEALIRES S L.

322 EBKXBEAN 2019 FSNTHEXENE
XS, 72 13 DS N E T T F 66 5171
PEREH N (KD, £ 6 MRS H 445
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B2, SEA P 7672.50 kg/hm?, BOW IR T4 4 5184
7= 28.50 kg/hm? (3£2) , 7= 0.37%, HIEAHI L
2020 FE4R SN T B HEX /N E X AR, T4 66

;2. HEPE R 83.3%, T/ 8884.50 kg/hm?, R
SR 4 SR 163.50 kg/hm?, 11 1.87%, 1
AN, 2 4 X Y P & 8278.50 kg/hm?,

SV RERE 8 6, 7F 6 NIRRT S AN BT 4 5 TN 1.12%.
#z2 THOESXFAEL~E
Table 2 Yield of regional test of Ningchun 66 kg/hm?
oy 50 Hh A T 665 TH4S OHERD OO HR I BOO HR S
Year Test site Ningchun 66 Ningchun 4 (control) Yield increase over control Increase over control (%)
2019 iEh 7212.00 7848.00 -636.00 -8.10
B3 7282.50 6807.00 475.50 6.98
) 8253.00 8238.00 15.00 0.18
KT 7695.00 7282.50 412.50 5.66
B 7656.00 7884.00 ~228.00 -2.89
Ty 7933.50 7807.50 126.00 1.61
T 7672.50 7644.00 28.50 0.37
2020 iahy 8514.00 8725.50 -211.50 -2.42
2 9910.50 9660.00 250.50 2.59
) 8469.00 8268.00 201.00 2.43
KT 8208.00 8130.00 78.00 0.96
i 9009.00 8658.00 351.00 4.05
Ty 9196.50 8886.00 310.50 3.49
T 8884.50 8721.00 163.50 1.87

323 AFRBEAIN 2021 F75FH 66 5SINT R
X FHNZAE PSR, 5 MR A 4 A4 s (R
1), H77 R 80.0%, 177 5N 8407.50 kg/hm?,
BT 45 CP/~& 8200.50 kg/hm?) 37
207.00 kg/hm?, BEHE N 2.52%, BEP=HAGE . %5
2021 FFAETEPE L AL KT ERURVORE, B
R R, Hor, 787 2P B R BN E A 6
A I 7R Y8 7 77 B A B 9609.0 kg/hm?, 2024 4E7E
T 5] T RN X 5K G BN AR, PR Rk E

5280.0 kg/hm?. 7EA[FJHL X 7R Y677 (7= BT %
4 537, EPEE RPEALE R, HAR
KIET 77
3.3 miiiRtERI

THR 66 5T 2020 2 [ AV B BEAE A R
PR ATATHUR S E, DA 169 SN2k 85 Al
T 455 3 65 T I o R B, 0B 16 D R I 48
BRI SRR, 45 (R 3) KW, T 66 5%
P E, mPLERE, EER R

®3 TH oo SHEMBMEEE

Table 3 Identification of disease resistance of Ningchun 66 in field
. 264599 Stripe rust 4597 Leaf rust F#% Powdery mildew
V‘;‘fiy EE @y lE e @y Wik i
Disease index  Infection type Disease index  Infection type Disease grade  Resistance grade
F# 66 5 Ningchun 66 10 Bl 100 [ 1 [
% 169 Mingxian 169 (CK) 80 5123 80 =t - -

W 16 Jingshuangl6 (CK) — —

g
2

8

3.4 mMEmRSH

TH 66 5T 2021 FRILLM KK F B K
1) ot o7 M B R R W K 0 (R RV R AT
i, HAEE 830 /L, MEAM (T & &
13.5%, MMHH (14%K511) & 28.8%, WK
& 63.9 mL/100g, [ HA¥ R E 3.3 min, [f B
SERT[E] 6.8 min, H3MLEE 91 F.U, #p i &35 4L

90 mm, fH AP HEE S 325 EU, #EMHME 151 mm,
AEE 69 cm?,

4 FBIEEAES

4.1 EMX1

MG BAE T R X [ JEURE N XL P
VARSI W 7R LM EORR . SR R X, BLK
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ARBUAE A S8R X P A . RIS, 3 AT DAAE P 52k VT
EREX . HN R B sEeE R 1 XK R
FX M.
42 FBETEH

AR AT RS AR, edhiE b, iR
FaRam4s. bR, (RIS E IR, RN
WAL, $Re LAV BT
]/ 4 e L /NS o A R S ey 1, ]
18 FH 3% 27 B Bk UK 771 30~45 kg/hm?2 45 45 1% 1l 46 3
HEAT UM -
43 EHREEEM

THOIEEX —RE2 A NHZE 3 H LA
P, FoAth 7R 22 XA DX IS0 i — MR AE 3 H B4
4 H ERFER . GBI ORAE N B, e
B G FHIAE IR HA . TR BUR RN AR S R B
ITTi P . XHEIR R L B, BR—8RN 3~
4 cm, FTE 2 0 EECRIVD M LIEERHR 4~5 em, )5
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[0 WA B L8 =W T (A9 WA B8 = R O e e =i
R R 5 7 R ok A3 AR &
4.4 PBEKEIR

U AR R AR A, RERELEE. F
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BNE T, FHRENE N, FRSEEAE. S&E
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K, R EIE FRAR), N E R
K 3~4 IR, BLEE A 2 3RS R RN [ T R S
FESK, BHETOK, @R =K AIIUK, S5
VRE K IS Y ST RN R A, BT IR R AR
45 HHEEMA

2 ) S H (R def SRR S5 S R AE S O,
BRE, R 3%0E RUKATE R 77 100 g/hm?
W5 25 B vadir B s /N ER IR T 80% 2 B R nI IR A
71 750 g/hm? 5% 15% — e 77 38 1 85 71 900 g/hm?
AT S o FE/NZMERIN AT R “ — Wi 2 B 7 BOR,
W28 HURL. SRR T AEVR A, BERT B VAR R
HF AR R /NEPUTAEE TT, B TR /INE HLE RO,
4.6 IERTIIR

HUIMRAG IS SR RLTE T2 47 66 5 il B 1 28 58 2410
AT, TEIIFEEX —MRE 7 A 10 HElfE, AP
IEIE Y IE AR O, n AR BAARE e . OR)E
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Breeding and Cultivation Techniques of a New Wheat
Variety Ningchun 66 with Powdery Mildew Resistance
Fan Ming', Li Hongxia', Wang Ke?, Tang Huali?, Yang Le",

Li Qianrong', Ye Xingguo?, Zhang Shuangxi'

("Institute of Crop Sciences, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, Ningxia,
China; 2Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract

Academy of Agriculture and Forestry Sciences and the Institute of Crop Sciences of Chinese Academy of

Ningchun 66 is a new spring wheat variety developed by the Institute of Crop Sciences of Ningxia

Agricultural Sciences in collaboration. In its breeding program, a spring wheat variety Ningchun 50 was used as
the female parent to be crossed with a spring wheat line CB037 containing the powdery mildew resistance gene
Pm21 from Haynaldia villosa, and the hybrid plants harboring Pm21 or showing powdery mildew resistance and
displaying good agronomic traits were backcrossed with Ningchun 50 for five times. The identification of
powdery mildew resistance, molecular marker-assisted selection and genomic in situ hybridization (GISH) of
stable self-crossing offsprings, an excellent line NZ42 with Pm21 gene, high resistance to powdery mildew, and
excellent agronomic traits in the field conditions were systematically bred via pedigree method and evaluated for
yield performance in different years and different regions, which was approved and named as Ningchun 66 in
2022 September by the Crop Examination Committee of Ningxia Hui Autonomous Region. This variety features
high yield, excellent quality, wide adaptability and high resistance to powdery mildew, and is suitable for
simplified cultivation.
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