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Identification and screening of elite germplasm for spring rapeseed area by genotyping and phenotyping
XU Liang, LIN Jian—rong, DU De—zhi"

(Qinghai Research Branch of the National Rapeseed Genetic Improvement Center, Spring Rapeseed Scientific
Observation Experimental Station of Ministry of Agriculture and Rural Affairs, Key Laboratory of Spring Rapeseed
Genetic Improvement of Qinghai Province, Qinghai Engineering Technology Research Center for Spring Rapeseed,

Academy of Agricultural and Forestry Sciences, Qinghai University, Xining 810016, China )

Abstract: In order to make full use of the introduced rapeseed germplasm, genetic diversity of 144 rapeseed
(Brassica napus 1..) resources (including 124 exotic lines and 20 local spring rapeseed lines in Qinghai Province )
was analyzed using 50K SNP microarray. In addition, 13 important phenotypic traits, including flowering time, stem
strength—related traits, yield-related traits and quality traits, were identified in spring rapeseed planting environ-
ment. Results showed that mean value of genetic distances among 144 germplasm resources was 0.4683. 36.45%
germplasm resources had genetic distance greater than or equal to 0.5. It indicated that the genetic diversity of these
resources was relatively rich. 144 resources were divided into 6 groups according to their geographical origin.
Among them, the group of spring rapeseed resources from northwest China had great genetic differences with other
groups. Although had less diversity than other groups, it still had more than 0.4 inside. Cluster results showed that
geographical origin of materials could not be really valid for judging their genetic differences. Some elite resources
were identified with at least one excellent traits including large stem diameter (greater than 17 mm), thick xylem
(> 1 mm), strong stem (breaking strength > 80 N, or stem strength > 40 N/cm®), large TSW (thousand seed
weight > 6 ¢), high oil content (>48%). Among them, 22 germplasm with excellent comprehensive traits were

found and could be constructed into 2 hybrid parent resource groups. One group was from northwest China and
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abroad, the other is from the Yangtze River Valley in China.

Key words: Brassica napus L.; genetic diversity; genotype; phenotype

TSR i IR 1 EE AR EY) L 2018 4R E K 4t
TR B0 26 B, 4 (] §ih 3% P A T B3k 9826. 5 7 i
(Fr4 655. 1 TTAET) , = 1328, 1 7, A4 AT A
PR BRI 2 520 T30, 7 [P RE I Y 47 % 5 B
AP A v B ) FH SRR AR 24 800 I, S R R 5 —
KA A R

3 1 3t 3 43 A SR A SR AR A R
B, MR B AR H O T NS
PS5 (X)), B A2 66. 7 1 s ki, o H s 7Y
S WA 2y 43 T3 A b, A R R T L
64. 5%, T iMEAE H W ARSI R MK
/DRI SR E S5 E, B b s AR R
P (i) AR . R T v B s R I SR o
U5 1 35t 1% SE A, 5 A DRV G 3 T — it
S A TR SR R A OT A B, P A R A
KRS A ER S S 22 R, B
H B s AL 22 K F A S B &
B2 AME IR IR A 35t % 22 5, P A MR T R AL 3R
PR AT () B AZ e Mt 25 5 T v H i 2RI =
A (R EEMF (R SR (R) 4
TE (4] 2% A8 i L [R) b 2 20 5 ol ( 2R ) i) 2L B 114 2% 28
FLA TR Y 2 P L 30T, F T 3 3 K A M
WAL LAY, 1T LA 98 T SR A A A B v A A
7 AR P

BT LRSS, W, A X
M P53 T — 0 A S SR . AR ST A X
HEGEIRIEAT T st fE ZREVE AT, 4 FLIF AR s )
SEAF SR BE 7 T AR AE SR, DA R A T R
AP E RS %

LAk
1.1 ##

WA T+ ] ok FE SR
R A E N RHIF A a5 A A B2 alifh, kR
oD B R A 2 RIAR I S H AR R
145 22 580 10 d B BEUR 3RS T 124 R 21
REENHERMSE ., hFATBESKHET, K
T T XA % TR 3k 9 B3 T B I I b IX Y
T 38 6 IR B A, DR s A 2 265 X 3 ) B TR
B PRI ASBIF ST LA 3k 124 1y %8 95 15 i S5 AT 1) 20
SR (R AR D),

1.2 Ak

FIH 50K SNP B H (A155 42 090 4~ H- i 78 3 =2
SNPARiC, H 2 ORUER IR BB BF 52 B A BR 72 ]
FER)XF 144 43 H W5 B 52 BT IR R4 T R R A 434, LA
22 AN A5 A ARSI A A G SRAE SR T A R S DAY
WAL HE B, 22 S A A A R TR A i 1 38 AL
BRI , A58 — n < n B T GESE I B AR (n 48
AT REPBAERED . FH RIET B ape Fl phang-
orn £ [ UPGMA J7 X - A il I 25 0 B A4 2 R 4
KB . TE https://itol. embl. de/ #4704k, I
i RS TR) B0 €8 1 B AR ok R B T A RE3E A
AU M 56 2 OB SR P A0 R A 58 B A BR 2
Al e

2019 4 BT A5 4 BHRI AR T 75 18 48 AR MR} 27 Bt H
)6 X, 56 SR FH B ML X 4 38, PR AR, B/
X347, 47K 2m, 4785 0. 3 m /DX AL 1. 8m?) .
e S R EBR B, 3 ~ 4 4R RR IR 0. 15 m iR 47
BT, Ho Rt X R A T

TEAESA TR A - PR H BRI AE A B ]

ZEFF 5 B A S MR S « SISO R i DA
1220~ 40 em ZE B 6 MY, B4 Gai 5 I 0 E 9 1 W
Ak, BRURE X4 R FH 25 AT 5 B I s A (B YYD-1, [
WV HG A A8 A B A B AR 7= ) I i 25 47 6 ) 25 RE
235 77 s R bR R R CRE B 0. 01 mm) I 5 25 BE
I Ml A A ZEREJELRE R BTERE B, AR AR 25 Bl
AR, TR ) SR AR R W IEAROC,
R T I B 2R ELAR T ZE BT B T s SR FH B 25 R
I T BT WT 4 S ZEFF 58 B B PE M FE A L TR
W

ZEFFIREE = YW )/

(FE IS ZEF A BIAEAAR v 2572142 .

7o R iy S R S 2 RN A N X
IR 6 A~ MR HEAT 5 B, 5 A M R K g A kL
B TRLE IR 20535 { (BRUKER MATRIX-1)
R FRF- 2T IR o i B A

2 BRE5pH

2.1 BEEZHESH

FIIFH 50K SNP Itk 119 56 R R BCHE 11550 144 03 H
A Y U T ] 1) et A B i st G
}0. 7561, e /N AL BE S A 0. 0049 , -1 i 14 B 5



282 rPERIEHEY AR 2022,44(2)
1 MR EHERHERM(R)ELER
Table 1 Information of 144 germplasm resources in Brassica napus
X3, s (=N SR U5 b X35k, s (=N P 381
District Codes Code or Name Origin District Codes Code or Name Origin region
X375 Monty HAHI. Australia X465 Bl Shaanxi gaoyou Bepg SX
X427 Surpass440 KFIE Australia X557 P158 Bl SX
X631 cyclon J1% Denmark ORI X X635 P113 Bt SX
X645 H4 Jiaji F12 Denmark Huang-Huai- X637 P312 (ST
X499 D3 F+2 Denmark Hai Region X639 B265 B P SX
[ 4k X551 AGREVO019 7 [# Germany X641 B285 BETE SX
Foreign X629 AGREVO012 ¥ Germany X643 B262 T HN
212Y quantum JEK Canada X455 105-93205 14t HB
125Y Altex fin&K Canada X371 HI110 14t HB
161Y qu F[H USA X385 4EXL 4% Huashuan 4 4t HB
127Y i3 Monsanto3 ZEE USA X387 4EXL 55 Huashuan 5 4t HB
121Y Topas Hit it Sweden X389 & JH 668 Fuyou 668 Mt HB
X655 964 Hr GS X391 BHYE2009 Yangguang 2009 4L HB
X657 9852 ik GS X393 P 198 Yangguang 198 14t HB
X659 876 Hl GS X395 il 589 Zhongyou 589 L HB
X661 i 164 Wu 164 Hilt Gs X397 i 821 Zhongyou 821 #14t HB
X663 B 4% Longyou 4 Hr GS X399 X4 Zhongshuang 4 14t HB
X665 9889 Hik GS X401 H3 5% Zhongshuang 5 #14t HB
X667 Kill14*5 Tianyou 4 Hr GS X403 H1XL 6% Zhongshuang 6 14t HB
X463 #:E57i Du high oil Hif QH X405 H130 75 Zhongshuang 7 #14t HB
X467 il 145 Qingyou 14 HiF QH X407 H1XL9 5 Zhongshuang 9 Wit HB
66Y D681 Hiff QH X409 H1X 105 Zhongshuang 10 14t HB
X437 D242 Hi QH X411 H1XL12%5 Zhongshuang 12 Wt HB
X441 D454 HifF QH X413 Hil 5% Ganyou 5 #14t HB
PEALARIMEE X X443 D241 i QH X459 2016CY 4t HB
Spring rape area X445 D1087 Hiff QH R X469 £ Huahuang 14t HB
of the northwest X447 D1993 HE QH KL X519 9F087 Wit HB
X449 E741 i3 QH Middle Reaches oy 97006 Wik HB
. of the Yangtze .
204Y E789 Hi QH River X523 RQO11 14t HB
X457 87-97096 FHifF QH X525 01188 14t HB
X429 D518 HIE QH 163Y 93205 14t HB
X431 D652 HiF QH X531 Nca L HB
X481 90Fan89-265 HE QH X533 2011-7103 14t HB
159Y ¥##fl Haisen HifF QH 131Y 2012-8998 it HB
123Y fH78 Wajer I QH X537 2012-9354 14t HB
X501 D2007-25 HiF QH X539 2012-K8053 L HB
X553 11-985 W QH X541 11-9-707 14t HB
X555 10-847 FHiF QH X543 09-P64-1 4L HB
X633 PUik Sida Hi QH X545 10-5%32 10-Chong 32 14t HB
157Y D478 pujil sc X547 W31 4 Jiayu31peng L HB
X471 FEHLH. Aijiazao il sc X563 97097 14t HB
KT K X559 CY19PXW-65 pujil sc X565 11-F 7-117 11-yu7-117 ‘@jl: HB
Upper Reaches X561 CY‘21PXW—84 il sc X567 Yls-C #ﬁjt HB
of the Yangize X569 JI[3H120 Chuanyou 20 il sc X589 11-7 7-125 11-yu7-125 4L HB
River X571 i[5 18 Chuanyou 18 raIl sc X591 11-P74-8 43L7% 11-P74-8 Parent 14t HB
X573 CY12PXW-4 il sc X593 11-P74-13 LA 11-P74-13 Parent  i§dt HB
X575 CY15PXW-31 Pl sc X595 P18 14t HB
X577 CY16PXW-35 il sc X597 64 #1-10 64peng—10 it HB
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X 38 EIRes S B KU Hh XI5 s S B P38
District Codes Code or Name Origin District Codes Code or Name Origin region
KIT EWFX X579 CY17PXW-58 pyil sc X647 08-P36 W4t HB
Upper Reaches X435 Du399 Pl sc X649 09-P37 At HB
of the Yangtze ~ X417 ¥4l 125 Qianyou 12 FM GZ X651 10-P10 W4t HB
River X419 575 Guiyou 7 St GZ X653 12-P24 At HB
X383 #iA 85 Zheshuang 8 i RAWA] X373 H501 Wm HN
X613 #iit 18 Zheyou 18 Wit 7] X377 Bin270 i HN
X475 #iih 758 Zheyou 758 FiRAWA| X423 4 35 Xiangnongyou 3 Wim HN
X615 #iXL 72 Zheshuang 72 Wit 7] X505 wx10213 i HN
X619 Wil 21 Zheyou 21 i RANVAL o X507 10-1061 Wim HN
X621 HiX 65 Zheshuang 6 WL Z) #mjmﬂz X509 10-1070 i HN
X425 P31 15 Huyou 15 ¥ SH Middle Reaches o o1 i 155 Xiangyou 15 WIRA HN
. of the Yangize .

72Y 101-01188 i SH ] X513 740 WF HN
X461 P 16 Huyou 16 ¥ SH fiver X515 santana 1R HN
KITF#EX. X549 71 19 Huyou 19 1§ SH X517 1321 #m HN
Lower Reaches X599 ¥/l 175 Huyou 17 i SH X581 wx10315 WIFE HN
of the Yangtze ~ X601 il 125 Huyou 12 g SH X583 10-804 IFG HN
River X617 31l 18 Huyou 18 ¥ SH X585 613 WIFE HN
X421 Ti# 105 Ningyou 10 1L JS X379 # 023 Huang 023 YL JX
X587 T 1% Ningyou 1 LR IS X381 4:7ii 15 Jinyou 15 1L JX
X603 T iH 185 Ningyou 18 TLF8 IS X415 % 145 Ganyou 14 VLG JX
X605 #1165 Ningyou 16 L5 IS X473 il 16 Ganyoul6 YL JX

X607 4Hih 35 Zhenyou 3 LIn IS

X609 £I7H 3“5 Hongyou 3 1L JS

X611 7573l 15 Suyou 1 TS

X503 ¥t 65 Huaiyou 6 LIRS

X623 57 165 Wanyou 16 LR AH

X625 i 205 Wanyou 20 L AH

Note: GS: Gansu Province; QH: Qinghai Province; SC: Sichuan Province; GZ: Guizhou Province; Z]: Zhejiang Province; SH: Shanghai; JS: Jiangsu Prov-

ince; AH: Anhui Province; SX: Shaanxi Province; HN: Henan Province; HB: Hubei Province; HN: Hunan Province; JX: Jiangxi Province
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Fig. 1 UPGMA tree of 144 germplasm resources in Brassica napus
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