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Identification of hybrid seed purity in South China type cucumber Ch-

uanlii Qingbaizao using InDel molecular marker
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Abstract: To establish a rapid, simple, and accurate method for identifying hybrid seed purity of South China type cucum-
ber Chuanlii Qingbaizao. Based on the genomic information of Chuanlii Qingbaizao, InDel loci were screened, and prim-
ers were designed to analyze polymorphisms and seed purity in Chuanlii Qingbaizao and its parental lines. Among 16 cu-
cumber InDel markers, three markers (QBZ-PI-1, QBZ-PI-8, and QBZ-PI-9) exhibited complementary banding patterns
between parental lines. Validation confirmed that QBZ-PI-1 and QBZ-PI-8 showed consistent results between molecular
identification and field morphological evaluation. They could additionally distinguish seeds of other cucumber varieties
mixed into the sample. This study developed a technical protocol using the cucumber-specific InDel marker QBZ-PI-1
and QBZ-PI-8 as core primers for hybrid seed purity identification in Chuanlii Qingbaizao, which performed well in hy-
brid detection in 13 batches of different seed farmers. This method enables rapid, simple, and accurate purity testing, pro-
viding technical support for seed production and large-scale promotion of this cultivar.
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Table 1 Sequences of 16 pairs primer

J I 51 W7 41 Reverse primer sequence

TCTGATGCTGCCTTGGTTGTTCC
ATAAGGATCGGCGACGGAAGAAGA
GACAGCACACCACATCACACACT
GTCCCTTGGGCTTGAGATGTGAG
TGAGGATGACCGACGACAATTTGG
GCCTCCTGCCGTGAAGACATTAC
GGAAGTGGAGGAGGCTATGGAAGT
TGCAAGAGAGGTAGCTGGACAGAA
TTGTCAACATGCTCACAGTTTCATC
AGGACTTTGTCAGAGCAACTTTCT
AGTTGAAGACAGGCTGTAATTGGT
AAGCAAGGAAGCAAGAAAGGTGTG
GCCTCCTAGCCCTCCATATACTGT
TGAATGATGCAAGAATGGTTGTCC
CCACATTCACCACCATCCTGATCT
GGCGGTTGAGACATGAAGTAGG

ElE/E% s 1E = 5145 %1 Forward primer sequence
QBZ-PI-1 GCCCAATTCTCCTCCTCCTCCT

QBZ PI-2 CACACCCTCCCTATTCCCAGTCTT
QBZ PI-3 GCTGCAATCATGGTGGAGAGGTT
QBZ_PI-4 GTACGGCTGGCTTAGATGGAAGG
QBZ_PI-5 AGTAATCGCCGCCTTAGGAATGGA
QBZ_PI-6 TTGCTGCTGGTTCGTTGTTGTTTC
QBZ_PI-7 GGACCATCGCAACCCATCAAATTC
QBZ-PI-8 ACTCGCAAACGTGGAAAGTGAGAA
QBZ-PI-9 TCAACATTAGAAGTTTGATTCTCA
QBZ-PI-10 GCATGGCTTGATAAAGAAGCAACA
QBZ-PI-11 AACCGAAACCGCTTGAACCG
QBZ-PI-12 GCCAGATTCGTCCACTCAGGATC
QBZ-PI-13 AGGTGTGCGTAAGCTGGTCTG
QBZ-PI-14 CCCATCACTCTCATTCTCTCCTTT
QBZ-PI-15 TCCACTCCTACGGTGTGAACGAA
QBZ-PI-16 ACTGGATTTGTATTGTCCTAAGGC
BBRA A
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Note: 1. Female parent of Chuanlii Qingbaizao, named H20-73; 2. Male parent of Chuanlii Qingbaizao, named H21-87; 3. Chuanlii Qingbaizao;
4-10. Chuanlii 15, Chuanlii 2, Chuancui 3, Chuancui 13, Chuanlii 11, Chuanlii 5, Chuanlii Xiaoyu.
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Fig. 1 Screening of primer between Chuanlii Qingbaizao and its parents

<117 -



X ISR 5T

o L ST =3

539 %

G AR AREAR R 2P IL BRI 5 WH 20,
BIRIN NG EF A KNS F] ) — %
M2k B R A B AR AL, Hoh 755 4L B
e M I P 35T 3 %, 4 il & QBZ-PI-1.
QBZ-PI-8.QBZ-PI-9.
22 EEMSIMINES MR

5 i 36t 1) 3 6 2 ARSI X N 46 B R
AL F AT EEMRL . X B0 ALE 3 K
MATARIE AT PCR 33 , 5% P 075 I e vt fz Pk &5

RRU, 3 X GITE 3 PAST FAfF R — 5, 2
SYERAFI PCR 514, SR 3 X551 90%F 94 #k
JN &R A R AR AT 70 T AR id B e, 45 R R0,
A R IR B 2% 7 35 5 TR AR 7F , R I 2 A Y
(BR/b B AR HFE S AN, 258 PP Al FE 1R 100%, H
TEAS TR IE0 Hh ()4 398 o R v — 350, 2% i il ELAE
B, RHIHER Ry MR (B 2. #t—P
WEBH T IX 3 X5 el SEtk . babh, 7E A R 2%
7R, A FE iR B AR A S 142 4k, QBZ-PI-1 F1

T ARG 9 )T 1 REAR N 207 RSO IG5 855 AL QBZ-PI-9 #8945 R s B. QBZ-PI-8 # 545 R ; C. QBZ-PI-1 4"

Note: The sequence of the corridors is as follows: Female parent of Chuanlii Qingbaizao, male parent of Chuanlii Qingbaizao, and Chuanlii Qin-

gbaizao hybrid; A. Amplification results of primer QBZ-PI-9; B. Amplification results of prime QBZ-PI-8; C. Amplification results of primer
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Fig. 2 Purity identification of Chuanlii Qingbaizao by three pairs of polymorphic primers
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Note: 1. Female parent of Chuanlii Qingbaizao, named H20-73; 2. Male parent of Chuanlii Qingbaizao, named H21-87; 3-25. Chuanlii Qing-
baizao; 26. Chuanlii 15; 27. Chuancui 3.
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Fig. 3 Adulteration test of Chuanlii Qingbaizao using primer pairs QBZ-PI-1(A)and QBZ-PI-8(B)

BRI 28 5

DNA Z3 T Fnic B A K560 200K & A B AR A
W73 A 35 5] BLHERAYE = S0 5, CAE P14l 5558
R FEE AR A . T BE A s I B A
R, DR 217 AR BB A9 5 AR 8 T T
B0 RGOV IR I o AR Id . 7R S RHED
#, SSR.InDel %54 FFric &) iz B A T &I, 7o
J NG VE Y IR AT Soe £ 5 M 1 4l B2 5508, A 3K
R T AR RIL A 5 B R PR, AR AR
B, InDel 73T ic A& 1% A5 280 B 28 AL BR 4 TP )
Z A AL S, WTAE 3 TR dn b 4l 45 5 1A 80
2, TE SR IS P e o 5 80 Sy TR R FE B E A

SSR . InDel &5 43 F b it (AR I 75 40 45 B i i i
RN IRBE R Bk, 5 2 A, KASP fric R &
oy B T T KRR AR A 2B P A T
VG TR 25 i P b 7 4 B s e 2 H T 2
) A AT R THAR B o

2% F TR, 2% K InDel 48 THRCHE AR, % &
JRNZRTT A BT A2 i % 52 , H )R 2R
UBEERS rThridSedg R —%. #—DEid
BRI 278, QBZ-PI-1 Al QBZ-PI-8 iX 2 X #5
RS HERA X 20 )1 285 B R e M7 5 AR A A

B AR R 2 15 5 A aedb B 3 )1 22 3
T2 A R XN A5 i B A R et
SO SR K y/E RS PO DI S Sl S R U A )i s
S E

S E 3k
AR . 2 JTCRE 0 PR YRR 2 AT 50 30 SR 3] v RS, 2017,
30(7):1-3.
VLI, EIE S8, 2 A0, 55 51 RHE YR R 4 2t Fe it e ]
IR AR ,2023,50(4) 1 1-13.
KT WS WYL, 5L = R E RS R F A
HERR[I]. P #E2E,2021(4) £ 16-26.
REE, BT A0 E  RETRE 7RI TR
Mk %41,2010,22(9) :53-55.
TORK, PR, Wk, 2 SSR AR TN EH AR A8 Al T B N7 4k
FER S B[] o TAEYDE A, 2024,22(9) :2959-2964 .
it %, I I 8 TR R S PR T OCEE S R[] BT R
2010,28(8):21-22.
I IS S, R, S R SSR BRI 8 A A0 RE R
1 SRpFalEEI]. 7 TR E M, 2014,12(6):1128-1132.
B A% . 238 KRG = 58 I L A 28 P o~ T 50 e 2 o R A P A
IS0 AT, 1984(3):17-20.
WEHL, XN, THRAE 45 . DNA 2 FARICEORAE K Fh 14l
FE S I R[] AR AR k2011, 1(1) 2 7-13.
SLHAAE A, TR, S R SSR B AR BRI v ff S E Ak A
FRFPFALLEE (FESO[I]. 2 TP E F1,2006,4(3):381-384.

[1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

- 119-



X ISR 5T

o L ST =3

539 %:

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

X, B A B R AR, %5 SSR FRic b B I AR A8 Ft O K 31 25
AL E ] PR 22, 2017,33(9) : 37-40.

KB, TR, R AR A AR A T R RS 0SS ISSR A
S REFER W] LR, 2024, 52(2) :40-44.
FEEAE, FRIGE, B 0¥, 45 2 T ARISE 7% BRI S v 1
WEFLHEREL]. R 2024(1) 2 1-10.

Panyanitikoon H, Khanobdee C, Janttasuri Y C, et al. Genetic
variation in cucumber (Cucumis sati vus L. ) germplasm as-
sessed using random amplified polymor phic DNA markers[J].
Agriculture and Natural Resources,2018,52(5):497-502.
Jander G, Norris S R, Rounsley S D, et al. Arabidopsis
map-based cloning in the post-genome era[J]. Plant Physiologi-
cal,2002,129(2) :440-450.

YL, Bk, Bk , 25 . InDel 43 TARic WC656 HITF R K
FALEN /N -BETE 5VS 4G G At iR H[I]. 2 RAEY
2EH,2023,43(9): 1115-1124.

TR BRI AR, AR 2, S H W A I SR A AR R R
QTL-seq 1A% 7317 & InDel 73 FAric A (] 7 THE & #
2019,17(12):3983-3992.

FERIEG , F8 4116, 55 . TR ISP Hi 6 T 288 Hir 4l [ i1
T H AU S 5E [J] VT BUK 5 4l CH AR B RO 5 2025, 53
(2):34-42.

Tt , E0eEe, B, & I InDel 70 ThR10 8588 2 /NI
23 KEZER A ] ERE, 2025,38(7):49-53.

R, R RN, AF B TUR TR IR A% 5 QTL sE AL []].

<120 -

(21]

(22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

HEREE,2021,34(7): 7-13.

TRLLH, B0, &, % R H InDel bRid 2387 23 4 3 Il
JOE ) 38 AE 22 R B R 0 il BT B VR O I8 (0] b Rk AR
2019,35(4):28-33.

PR, XA, XA, 4 T InDel bR i R TIOR8 S
& Z R AT (0] AL IR AR, 2021, 49(1) : 49-54.

Chen C J,Wu Y, LiJ W,et al. TBtools-II: A “one for all,all for
one” bioinformatics platform for biological big-data mining[J].
Molecular Plant,2023,16(11):1733-1742.

R, B 0E, BRAT 5 T M2 R AU FH I SSR 48R 4 P il 44 22 1t
REHI]. 1 254K, 2022,49(3) :622-632.

FEL A A . 9T o b ol < A= B A AR B R N R R AR,
2023-12-20(6) .

AN TR, A5, A5 R R T R ST T 0k 9
S FRRIC ] AR AL, 2025,66(5) :1206-1209.

HUBARE . BT InDel A5ic 78 JTUER £ B % i 2 Sz S R QTL 43
HrD]. ia 2R : ARALARL K 22,2022

LiC,He Z,LiY,et al. Fine mapping of bush gene and develop-
ment of molecular marker for bush type in pumpkin (Cucurbita
maxima Duch.)[J]. Agronomy,2024,14(12):2967.

FI707 T A S IR KASP Fig 8081 i A b
gl %52 ] PP, 2026,45(2):26-31.

TRIGEME , A SN KT , 55 . A A A KASP BRic 4858 HoR A
F RS RAII]. o E AR, 2025, 58(22) :4746-4756.



