HALE 24 1
20224F 3 H

S PN

Journal of Huazhong Agricultural University

Vol.41 No.2
Mar. 2022,124~135

TRORT, BN, A IE, 45 . SIS R IR R 5l E B A R 2 [ . AR Al KA, 2022, 41(2) - 124-135.

DOI:10.13300/j.cnki.hnlkxb.2022.02.015

DRz R RiREEE S EERZY M iiit

/

WRT,GH,ERE,RE B, FEAMK

BEMAEDFRAREEERT/HEPRERFEERTF R, KX 430070

mE

SRR A B i M ] i1 T A SR AR A5G AR AR IR 077 0 15 FL A bR AR, ML SSR 231

BRI EAR RV P  E SR M 05 26 46 5 VE IIEAT 314 AR R LA A B AL 2 A7
HEE 2 a WS NI AR AM BT . 25 S0 TSN KIS S A T b 2k T DI 5 B
T 4 30 M X 17 .25 K0 1 485 K h R B 259 s S S BB LA o B 4 5
YGRS T TSR 4y G MO T B 0B A B R

KEA DM G s SSRATHIL: 250Eh s T R

FESES  S666.901 XHERFRIRED A

B ZHh [ Citrus grandis (1..) Osbeck cv ‘Majia
pomelo” JEBFFTA G F 1991 4F X 1174 44 hli 2 9 5%
Ar I 2 IR b 5 PR R 2 Pl DR G 2 AL 4
PR I A DA 22 5 U e LA S T BRE R e
BB RO 2 B T = RO i b X
Ji R Bl R R A B T Bk
H TR T 2 G A 5t 1% A U5 DL B L7 1 J) 31 DX 358 ) Al
JS G U5 S B bR AR ) A SR 2% OC R o AN TR, X1
B3 2 Xt 4 [ 122 O Al 28 08 R R AT 2 2% O R Ar Mt
A5 1 E A 5 T = JR 3 XA 4 ARl AL [ E s T
HoAth A A2 S AR B 4510, B SE L T S o
A E BRI 29 T E Al R an A i A48 5 7l
eyt —1 ke . R A KB, DEMAELS
5 i BT b5 30 DX A A Al A E — o 1 A AL
P, BIFSE N 5L AN 5 50 5 b 07 - il ) 35 4% OC FR
TR E AL AR R . BT E SRR A
EHFESFHLAEFTSZMT A RELEFERR X
AR S AN A (R A AT 25 S5 W 0 [ B DR A 7 v i TR
e 1 T S SRR S Wk 2R 1) AR — 380

HI R B SR B3 7 T i 1 R T, B —
AFERLCT 1Y B A A A AR AR E | TR R

Wk H . 2021-12-22

XEHS  1000-2421(2022)02-0124-12

TR ELIR B 5 7 R R o H BT 329 S 5
i R ABAF AL R B I8, A 2 JEL B AT 3K 30~35 mmy
RIAGE—, Z B S R 5 R B R/ 5
HEATANE SR BOG T A — 25 SRS A o 25 S BOR A
[l LR X G S R A R 5
A AR AT HR M A B — ity ZAR A B T A B S A —
R RIAT , Ze S BB O B R R R (AT
MR R 2 el 25 LB A 0 ) 77 B it S PR A
SR, XA R PR R 7 R 22 T AR 1 R
FHR AR B CEBRMERCT . F R GGE X AR
PEAR AR ARTEAIR L 3 A, Bt o 7 8™ B
PUBR R AR ZR IR DU R0 5 R o5 vy
MR 023z |t IG5 25 108 22 R AL 3 i L B A 0 5
PRS0, AN 2 A2 BN 7 A 8 K ROk T o 5
M SR ST 45 R R PR RN DR R RSB i W i
e G R7 SR T AR DR (R I i
SR AR HRAE T AR TR 5 A Sy A0 A ]
AR B B s R B TSR S AU K P A
WO T B SR A T 5 S T X e 2 A R
AR T2 RN WS R B RF Sh SR
D HL UK B T0kF S A 5 AR , [ s B S Ak o

ST E 1 5K SR TR H (2019YFD1001400) 5 B AR A (R ) 77 Mk B2 AR 4 2= (CARS26) 5 =5 B 44 BHE T 8 KR % i

(202102AE090054 ; 202102AE090020)
T, E-mail : 798636860(@qq.com
EAEVEE « PHEM, E-mail: yihualin@mail .hzau.edu.cn



55 2 3] TR 45 oK Mig F R IR R 1 AR Mo it ol s 125

FPECRE 5 SCA I UIME . LABSE o ACAR & 1 5 Al ik
AT Ry I P32 B SRR RS 20 082, T LAY Al
TLIVURIR I [m] 5 Al Ay A2 A B 1141 349 o SR oA B o i
200 KL [A] IS A [R] A A 2 52 #5263 i B4 5 S Al A
e SRR R BRI CRECOPE SRE AT ERR R
PERE AL R C S il 22 . bl
EIRZLA G WL AR AR S A B0 B F Y 4
MR 2E A LRI (HXE T2 s SRR e 2
BERLIERE . AT, X B S I M ) 140 3 A 28 ¢
A SR A BT A i b — 2D BELAS 1A A A7 5
WRAIE K S o

LT, A ST 2 X AR SR A XL
A A 173 WAL 14 46 D73l B D54 182 4 5 2R 0, #% 0]
Lh AR IR S A TR R 2R R G R A, IR U D Bl
e Ty M T 2 R A G RAE N B A TS

FAMR R BEAT BRI , IRIT AL R R AR R 42
5t

TIPSR E il NTis A N =F S e LW € ®
PSR IE

1 MR 5F®

11 # #

1) it % o i M BL . 46 43 il (Citrus grandis Os-
bek ) B AE 4 BB A TP B AT L LT
HOR R X B 1048 BB T R A N T A K A
AR A A AR B VR T (3 1), 438 Al A = S B
B Ry S A BB R VLT T oAb R 1G4
B o VEHUZERR S AL SE R TO B Lot
FH H BRI 5 0] 5250 % R4 735 K ok I oK
o3, Bt i S B HE U DNA 81 T —80 “CHf i L vk
FEORAT

R A6H T IRBIRE SRR

Tabel I Name and source of the 46 pomelo varieties

4> Code #FR Germplasm name Kl Source
N1 +#1 1% Native pomelo No.1 I B AR AR Sanpai Village, Danan Town, Guangfeng Country
N2 +# 25 Native pomelo No.2 JTE BT Yangkou Town, Guangfeng Country
N3 +# 35 Native pomelo No.3 JE BRI AT Huishu Village, Hufeng Town, Guangfeng Country
N4 +Ail1 445 Native pomelo No.4 JTERBHBE TR Xiawu Village, Maocun Town, Guangfeng Country
N5 +#5%5 Native pomelo No.5 I BN B E SR Maoxi New Village, Tongfan Town, Guangfeng Country
N6 +#h 65 Native pomelo No.6 JTEBEBMNESIEA Yangwu Village, Maocun Town, Guangfeng Country
N7 441l 745 Native pomelo No.7 JTER KM EHM Majia Village, Danan Town, Guangfeng Country
N8 + #1845 Native pomelo No.8 I EHRLEEBE R Old Street Village , Paishan Town, Guangfeng Country
N9 +#4 95 Native pomelo No.9 JTEBRMENEFIR Victory Village, Wucun Town, Guangfeng Country
N10 +#1 105 Native pomelo No.10 JTHE B KR = HEF Sanpai Village,Danan Town, Guangfeng Country
N11 + #1145 Native pomelo No.11 T~ B RFEIEFIF Victory Village, Wucun Town, Guangfeng Country
N12 +#l112%5 Native pomelo No.12 J o B Rt F A3 Majia pomelo Base, Tongfan Town, Guangfeng County
N13 +# 135 Native pomelo No.13 JUE B T F A S Majia pomelo Base, Paishan Town, Guangfeng County
N14 + #1445 Native pomelo No.14 T EBHELBRRE Meishudi, Paishan Town, Guangfeng County
N15 + #1155 Native pomelo No.15 JTEREBMNESISH Yangwu Village, Maocun Town, Guangfeng County
N16 +# 165 Native pomelo No.16 JUE BT A Majia pomelo Base, Hufeng Town, Guangfeng County
N17 +# 175 Native pomelo No.17 I B AT S Majia pomelo Base, Hufeng Town, Guangfeng County
N18 + #1185 Native pomelo No.18 JTREERFEEAIA Victory Village, Wucun Town, Guangfeng Country
N19 + #1195 Native pomelo No.19 JUE BT F A Majia pomelo Base, Yangkou Town, Guangfeng Country
N20 441205 Native pomelo No.20 ] BB 7 Cross road, Tongfan Town, Guangfeng County
N21 +#1 2145 Native pomelo No.21 T B D R Majia pomelo Base, Yangkou Town, Guangfeng Country
N22 +4h1 2245 Native pomelo No.22 JTEEHEEHELAT Paishan Village, Paishan Town, Guangfeng Country
N23 +# 235 Native pomelo No.23 JE BB T AL Majia pomelo Base, Paishan Town, Guangfeng County
N24 +Hl1 2445 Native pomelo No.24 7B HE MR IS Meishudi, Paishan Town, Guangfeng County
N25 + #2545 Native pomelo No.25 JTEEMFEERINZE Jianshan House ,Hufeng Town, Guangfeng County

MJSsT EFAHA Majia pomelo scionseed tree JTER KBS A Majia Village, Danan Town, Guangfeng County

MJ1 %M 15 Majia pomelo No.1 I B AT S Majia pomelo Base, Hufeng Town, Guangfeng County
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#i3 1 Continued Table 1

4’5 Code £ Germplasm name K Source
MJ-2 F M 25 Majia pomelo No.2 JUE B A T AL Majia pomelo Base, Hufeng Town, Guangfeng County
MJ-3 %M 35 Majia pomelo No.3 I REEHR TS A Majia pomelo Base, Paishan Town, Guangfeng County

MI-4 %M 475 Majia pomelo No.4
MJ-5 Z M55 Majia pomelo No.5
XM {5 AMh Xinmu pomelo
B & Fifill Jinbiao pomelo
XY1 HAT 15 Xinyu pomelo No. 1
XY2 B4 25 Xinyu pomelo No. 2
CG X 2 Al Cocktail Grapefruit
GX FYZ#E M Guanxi Honey pomelo
ST VB HIAH Shatinyu Hort
G M Grapefruit
HNR LR LAl Huanong Red pomelo
GXR FIZLIM Guanxi Red pomelo
PH KUEAl Phoenix pomelo
HB HB#l HB pomelo
Chd SEEHEIR Chandler pomelo
7ZGH W EFR M Zigiu Guanxi honey pomelo

I FEE D R A3 Majia pomelo Base, Hufeng Town, Guangfeng County
JUE BB S F AR Majia pomelo Base, Hufeng Town, Guangfeng County
TP AL AT BRA R 4 Jiangxi Xinmu Agricultural Co Ltd Base

VPG ARl £ A FRZA F] Jiangxi Jinbiao Industrial Group Co Ltd
PG4T Xinyu City, Jiangxi Province

TTPEE 43T Xinyu City, Jiangxi Province

Al K2 Huazhong Agricultural University

ferpfll K2 Huazhong Agricultural University

Agrhfll K2 Huazhong Agricultural University

fedr el k2% Huazhong Agricultural University

Al K2g Huazhong Agricultural University

Agrpfll K2 Huazhong Agricultural University

Agrp gl K2 Huazhong Agricultural University

Al k2% Huazhong Agricultural University

Al K2+ Huazhong Agricultural University

LA BT K A% F Changyang Ziqiu, Yichang City, Hubei Province

NLM T TR AH—% Nangiang Leigong MandarinNo.1 g4 #MN TG EE Linwu County, Binzhou City, Hunan Province

)T RS T . A BRI TP REA OV
PO E M S K b 2 G B E/ 1 104E
A B AN AR S R (S 5l 15 R ik it 5 IS
W E . AR R KR Al LS~
filt 45 (fA B A N1.N2 N3 N4) it sl k2 A
A ¢ 5L E81 v Y HB Al (R B o HB ) 5 08 B8 A 4 A (1
PR IW) o TR AR I i B [m]— Bk BEAS AR | i fet:
AEF %8 BICKE TF il i) 48 2 AT N T M IE X 1k fE
W3 53 i IEAT 2% 8 42 0 A B, X B2 Ry AR A B S 2 ae A
BT HATH MO B R AR ek . bk
YER I Y E 3 3R, X B4 R AR |
NS PAY £ i S
1.2 DNARESRERT

S RB VLS Wk IR k. CTAB
WO TRIA6 S B IR DNA
1.3 SSR&FHRiEHHh

1) SSR 5| ¥ iy i 4 o 1 FH A A AH DG B 92 rh 1)
SSR A Fhric o1 #9145 A X1 55 e 2K VR IR 2o ek
a5 15 22 05 B T8 B, e 280 1 L T B TR T Y 12
XFSSREIW . FASIWE W BilgAE TAYEARA R
A RS BGR)A , 7 Ps L3R 2.

2) DNA 4" 35 1& & 24 20 pl. Tag DNA poly-
merase (5 U/pl.) 0.2 pL, 1IE&Z 59 ( 10 pmol/L) £
0.3 pL.dNTPs (2.5 ng/pl.) 1.6 ul. DNA # 4 (25
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Table 2 12 pairs of primers selected in the study for SSR

P A5 1973
Locus code Primer sequence(5'-3")
52 F:GAAAGCGATTGCTGAAAAGG
; R:CAAACGAAACAAGCCCTAAAA
CACTS F: TAAATCTCCACTCTGCAAAAGC
A R:GATAGGAAGCGTCGTAGACCC
TAAL F:GACAACATCAACAACAGCAAGAGC
R:AAGAAGAAGAGCCCCCATTAGC
TAALS F:GAAAGGGTTACTTGACCAGGC
° R:CTTCCCAGCTGCACAAGC
TAALL F:AGGTCTACATTGGCATTGTC
R:ACATGCAGTGCTATAATGAATG
CMS7 F:CAGGATGCTTGTTGGTGATG
R:ACAGTGGATACAAACATGCTGC
CMS21 F: TAGGCCAAATCTTATTCATGCC
o R: TCAGGGTCATAAGGAATGGC
CMS24 F:TTATTGTCCCCAATTGTGAGC
R: TCCAGATTGAGGGGAAAAAG
F:AACACCCCTTGGAGGGAG
CMS30 ‘ CACCCC ‘( (‘(, ]
R:GCTGTTCACACACACAACCC
CMS39 F:CTCAGCTCTCTGTCTCTCCTCC
A R:CTGGAGCAGGGTGACCTATC
CMSAT F. 9EA'T‘F:L’T"(;LA(,,$/ATL/T(Lx’TVA‘
R: TTCTTCTTCCATGCCGACTT
SPCCY F: TGGAGAAGGTTCTTTTTCAAGC

R:CGAACCCTCGGTACGATTAA
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ng/pl) 2.6 pl. 10X I 2% pp i . ddH,O 13.0 pL.
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Fig.1 Tree diagram of genetic relationship of Majia pomelo using SSR markers clustering
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Table 4 Analysis on exterior quality of pollinated fruits of six hybrid male parents and the control

AR R/ g FILHE HHZJE/mm Filkr £
Male parent Single fruit weight Fruit shape index Peel thickness Seeds number
CK 1013.76:42.47¢ 1.02640.019a 22.384-0.55a 0-£0D
N1 1121.54+17.69b 1.03540.013a 19.91+0.68b 217.114+8.85A
N2 1163.84+36.54ab 1.066+0.021a 18.70+0.43b 184.89+13.82A
N3 1125.19+36.47b 1.046£0.022a 19.81£0.67b 19947.26A
N4 1083.06+27.40bc 1.056£0.023a 18.6240.80b 214.894+4.92A
HB 1252.93+£42.07a 1.014£0.009a 18.47+0.31b 135.56-£22.86B
CG 1096.94+34.72bc 1.037£0.016a 23.404-0.86a 67.8948.61C

T RS F/NG FhFal KRS P30 9 R 22573 B 2 (P<0.05) 8i i 8. (P<0.01) ,n=9. F[d, Note:Different lowercase letters or

uppercase in the same column indicate significant (P<0.05) or extremely significant(P<0.01) of the difference,7=9. The same as below.
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Table 5 Analysis on inner quality of pollinated fruits of six hybrid male parents and the control

KA Liee 957 hit=/% A PERTEY Y HERR/ Y &R [ V/(mg/100 g)
Male parent Edible rate Juice rate Soluble solid content ~ Titrable acidity Solid-acid ratio Vitamin C
CK 45.24+1.12ab 51.014-1.29b 15.04-+0.53b 0.74-+0.04b 20.75+1.34b 82.89+43.80c
N1 43.89+1.42ab 49.73+0.96b 15.76£0.10bc 0.57£0.01c 27.8040.70a 94.2240.65b
N2 47.07+1.15a 47.714+3.73b 14.48+0.13de 0.5340.02¢ 27.924+1.07a 92.5940.50b
N3 46.78+1.72a 47.66+1.05b 15.88+0.19b 0.55+0.03¢ 29.6641.70a 100.93+1.10a
N4 42.08+1.22b 52.754-0.79ab 15.284£0.10bc 0.54+0.03¢ 29.034+1.53a 89.124+1.27b
HB 46.03£1.14ab 56.2841.27a 13.94£0.21e 0.61£0.01c 22.78+0.50b 77.5541.52d
CG 45.244-1.48ab 50.30£0.87b 16.90+0.14a 1.12+0.08a 15.9441.40¢ 92.0641.50b
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Fig.2 Analysis of soluble sugar content in pollinated fruits of six hybrid male parents and the control
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Fig.3 Analysis on organic acid content in pollinated fruits of six hybrid male parents and the control

TE R LAV BRI A HB A1 CG By R Eb
A T SR S KU 9k A e 52 Ve B A 5 CG
R AC ARy I 1) SR ST E TR P A CK I 3 1
W25 SR S AR R o W XU 7 T ABE R Le oy
F RN bR, P N1UN4 A28 R M4, N2
N3 WK Z ;s HB S A AR 23 Je S S0E e WU AR 1%, CG
B E R R RIR . 458 DR 4%
TG RPN FE FR L LA NT N4 A A 5 3% B 2 il 2
SR R LR B A A T A AL A, AT AR A

CK NI N2 N3 N4 HB CG
AL Male parent

CK N1 N2 N3 N4 HB CG
AL Male parent

BEA A B AT AL 3
24 SRMEERMIASIE

1) 243850 A N N4 X G AN ULt BT e, 565
2AE LR R 25 i TR A R 2 4438 A0 AR N
N4 AT EZ IR, ELE 2 a By & T E 45 50 (R 6) 3
A s NT N4 X T 25 S A0 A1 00 & 3 o o % o 1) i 7
DL RO B G IR IR , B N1 N4 #2522 adly
—E R RN T S G R R B, L rh N4 G A
TR R JEE P AR W b e

FR6 FEZRXANL NAEHRIRS BRI RS
Table 6 Analysis on exterior quality of pollinated fruits of hybrid male parents N1,N4 and the control

0y AR R R /g L% S EJE/mm ok
Year Male parent Single fruit weight Fruit shape index Peel thickness Seed number

CK 1013.76£42.47¢c 1.026+£0.019a 22.3840.55cd 0+£0C
2019 N1 1121.54+17.69bc 1.035+0.013a 19.91+0.68d 217.11+8.85A

N4 1083.06+27.40bc 1.056+0.023a 18.62+0.80d 214.89+4.92A

CK 1233.56+£71.61b 1.05140.021a 33.4642.26a 0+0C
2020 N1 1 820.80+55.60a 1.04740.021a 27.90+1.45b 178.22+12.74B

N4 1668.04=80.91a

1.0292:0.023a

24.414+1.91bc 167.22+10.16B

2) 2R A AL N1 N4 X B 524k N A G U I . 3%

b AH I8 RO T R 52 TA & &, [A B N1 N4 78

252 a B 2 S BB b R S T B BRAS SRR T (R [ R HL O T 4 TR B T, A ARG TR SR

7): N1 N4 % CKAH L 7E TSS & & F¥ 00 B & 48

N1 N4EZE2 aty W ER I T RLV EFHE.

RT BEZTXANI NIERRIRNBRINERRS
Table 7 Analysis on inner quality of pollinated fruits of hybrid male parents N1,N4 and the control
N Sn ) % /0 TSS/% s "
) KA AR/ % /7 Soluble solid TA/% I Lt V/(mg/100 g)
Year ~ Male parent Edible rate Juice rate ) Titrable acidity Solid-acid ratio Vitamin C
content
CK 45.24+1.12bc 51.01+£1.29¢ 15.0440.53a 0.74+0.04a 20.75+1.34b 82.89+3.80b
2019 N1 43.8941.42¢ 49.7340.96¢ 15.764+0.10a 0.57+0.01b 27.80+0.70a 94.22+0.65a
N4 42.08+1.22¢ 52.75+0.79bc 15.284+0.10a 0.54=+0.03b 29.03+1.53a 89.12+1.27a
CK 41.7342.40¢ 63.05+1.03a 11.9840.10b 0.60-0.02b 20.21+0.64b 51.28+1.62e
2020 N1 49.86+1.09ab 56.69+1.63b 11.64+0.12b 0.54=0.01b 21.75+0.66b 58.58+1.20d
N4 51.72+3.35a 53.75+2.31bc 12.114+0.16b 0.5320.02b 23.120.63b 66.71+1.54c
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Fig.4 Analysis of soluble sugar content of pollinated fruits of hybrid male parents N1,N4 and the control
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Fig.5 Analysis on organic acid content of pollinated fruits of hybrid male parents N1, N4 and the control
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Identification of Majia pomelo germplasm and screening of
varieties with suitable pollination

XU Chenyu, CAO Lixin, TANG Qizheng, WU Juxun, YI Hualin

Key Laboratory of Horticultural Plant Biology ,Ministry of Education/
College of Horticultural and Forestry Sciences ,Huazhong Agricultural University , Wuhan 430070, China

Abstract A total of 46 pomelo resources in Guangfeng County and its surrounding areas of Jiangxi
Province were identified by SSR molecular marker technique to explore the genetic relationship and origin
of Majia pomelo and its main pomelo lines around its origin, and to screen varieties with suitable pollina-
tion. The fruit quality-related indexes of Majia pomelo with different cross-pollination combinations were an-
alyzed for two consecutive years. The results showed that Majia pomelo had obvious variation during the
long-term seed reproduction and artificial selection. It is most likely derived from the local pomelo in Guang-
feng and its surrounding areas through long-term natural and artificial selection. Among the different cross-
pollination combinations, native pemolo No. 4 has the best effect on improving the fruit quality of Majia
pomelo, which is the most suitable male parent for pollination at present.
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