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Abstract .

Taking the female parent Zhongshan Hong, male parent Zhongshan Hongyu and their 50 hybrid F, generations as

experimental materials, the genetic relationship between parents and offspring was analyzed by simple sequence repeat (SSR) molec-

ular marker technology , and the genetic similarity coefficient map was drawn. The genetic law of Zhongshan Hongyu, Zhongshan Hong

and their hybrid offspring was further understood by measuring the basic fruit quality and phenolic content of F, hybrids and their par-

ents. The detection results obtained by SSR molecular marker technology showed that the proportion of F, hybrids containing parental

characteristic bands exceeded 86%, and the genetic similarity coefficient between F, hybrids and parents ranged from 0.857 to 1.000.

The basic quality indices of fruits were widely separated, which was in line with the genetic characteristics of quantitative traits. The

content of total anthocyanins in pericarp of the F, generation is lower than that of parental inheritance, and the content of total fla-

vonoids and total proanthocyanidins in pulp is ultra-high. However, the inheritance of fruit color is regulated by multiple genes and
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Table 1 Changes of quality indices during fruit development of Zhongshan Hongyu

JEAE S IR 8] R iz wite B WEEEIE A AR A R
(d) () (mm) (mm) (°Bx) (g/L)
40 2.77+0.34b 19.141.07ab 15.79+0.79¢ 1.21x0.21a 4.4x0.1d 3.49+0.15a
60 4.19+0.80a 20.33+1.33a 17.661.66b 1.15£0.25b 15.0£0.1b 1.35:0.10b
80 4.73£0.32a 20.53+0.95a 18.93+0.26a 1.09+0.47¢ 16.3£0.1a 1.28+0.25¢
100 3.18+0.21b 18.64£0.22b 16.36+0.64¢ 1.14x0.30b 14.6+0.2¢ 0.68+0.01d
120 3.11£0.17b 17.60+0.20b 15.76+0.61c 1.12+0.29b 14.7£0.1¢ 0.68+0.01d

[F) 5 G AR A Al NE BRI R R 22 5 .35 (P<0.05)
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Table 2 Changes of quality indices during fruit development of Zhongshan Hong

BEAE S5 I i) PR Ytz Mtz B AR A R R i
(d) (g) (mm) (mm) (°Bx) (g/L)
40 5.11£0.17b 23.29+0.33a 18.54+0.34b 1.36+0.32a 3.90+0.10e 2.98+0.25a
60 5.40+0.23b 24.73+1.75a 18.80+0.91b 1.32+0.16a 9.50+0.10d 1.78+0.10b
80 5.84+0.23b 24.26+1.47a 19.31£0.26b 1.26+0.67a 18.10£0.10¢ 0.88+0.14c¢
100 9.10£0.30a 28.23+3.63a 21.49+0.70a 1.31£0.14a 19.30+0.10b 0.58+0.00d
120 8.17+0.71a 27.85+3.06a 21.12+0.89a 1.32+0.10a 19.50+0.10a 0.57+0.12d
ST i b A /NG 7 BE o 22 57 W % ( P<0.05)
®3 HUAESHLAEZT FRARIZELEPRREROEL
Table 3 Changes of quality indices during fruit development of hybrid F; generation
BRAERRE U Ytz Bife sy VEHBESER e s R
(d) (%) (mm) (mm) (°Bx) (/L)
40 3.47+0.12¢ 20.96+0.50d 16.93+0.23d 1.25+0.41ab 3.76+0.57d 2.92+0.10a
60 5.10£0.17b 23.20+0.73¢ 18.31£0.75¢ 1.29+0.26a 11.10£0.10¢ 1.81£0.15b
80 5.63+0.28b 23.57+0.30bc 19.30+0.26h 1.22+0.26b 17.93+0.88b 0.63+0.01c
100 6.80+0.46a 26.89+1.41a 20.33+0.55a 1.26+0.11ab 19.46+0.35a 0.40+0.01d
120 6.90+0.53a 24.97+0.59b 19.96+0.56ab 1.25+0.10ab 19.47+0.25a 0.39+0.11d

[RIZVEER SR A A F)/NS TR YRR 22 57 .3 (P<0. 05) .
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Table 5 Changes of fruit color during the development of Zhongs-
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HDEAT , SRSEER RN, SCREASA F GRS L7 A 80 28.17:044b 458:079h 4.64091a 6.59:036b 0.79:0.18ab
BALIR 40 d THERZHT LT, 2UEAE)S 120 d 3k 25 100 3051:040a 818025 2.63:0.15h 861092 0.55:0.23ab
KRIEFFRETRGE, b A F AR L O3, L 120 30.57:034a 2.63:035c 327:035h 876:125a 1.05:0.26a
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Table 6 Changes of fruit color during the development of hybrid
F, generation of Zhongshan Hongyu and Zhongshan Hong

AL IA L .

R4 MLOEREERTRLEFOTHNE FH(d) a b ¢ h(®)
Table 4 Changes of fruit color during the development of Zhongs- 40 19.65+034c  124+025¢ 551+3.64ab 58442572  1.07+025a
han Hongyu 60 2006:147h -339+0.181 8.11:07%  5.13x0.38ab —1.53x0.10c
ﬂ%ﬁ?}i L* a b* C h(°) 80  2528:011b 550:067a 162+147b 330:095b 047+0.10b
Y, C
40 2.99:044c 24120321 515242 6.39:095 095:0.67a 100 32752052 296+107 4.96+1.05b  5.54+026ab 046020
60 2386:0.11c 0.23+0.20b —1.74+0.40h 1.7620.40b —1.44:0.44h 120 3277:050a 457:024a 599:0.14ab 5.6620.15ah 0.63+0.15h

80 27.29+0.95b-1.81+0.11d -0.84+1.73b
100 28.75+0.63a—-1.25+0.12¢ —1.94+£0.25b 2.31+0.25b 0.99+0.45a
120 29.23+0.96a-1.31£0.15¢ -1.99+0.51b 2.37+0.27b 1.12+0.62a

LY IERE o " 2L OE b R GE C ORI b 235 (O fH,
RISV e bR A AN R /NE PR 3R 22 51 .35 (P<0. 05) .

2.43+0.38b 0.32+0.78a
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Table 7 Simple sequence repeat (SSR) primers containing paternal characteristic bands in hybrid F, generation

S SIS (531 HATRABHE B
RRCEIL) FACEIL ) T IRRER (BR) (%)
5 CTGCATAGCGGCTATAAT TCCACCAACGACCTCTTC 48 9%
11 ACGAGGTCGACGGTATCG ATCTAGAACTAGTGGATC 46 9
2 GAGTCAACTCAACACAAG ATCGACCTGCAGAATTCA 43 86
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0. 857 &b AT — NG Fo A 43 Ry 4 S s |



192 DA N <3

2023 4F 5539 & 1

REGREAP I RAE—, A7 2258 F AUAE PR 38

INLLERAE—f, A48 F AR 18R S ivee

BRI S 2058 F AU R 3 Bk, SR TR S AR A3 F AU R 6 Bk

MAB I 234567 8 91011121314151617 181920 21 2223 242526 27 28 2930 313233 3435363738 39 40

750 bp

500 bp

250 bp

100 bp

ABNIILTE B AP ILLL 1 ~ 40, T840 228 F ARAE#E

B2 5SS ALLE SAMLIURES FREROTIBEER
Fig.2 Amplification of male parent Zhongshan Hongyu, female parent Zhongshan Hong and some F; hybrids with primer 5

MAB1 23456 7 8 91011121314151617 1819 20 2122 2324 25 26 27 28 29 30 31 32 33 34 35 36 3738 39 40

500 bp
250 bp

100 bp

1~40. #8453 2438 F ARAEE

E3 11 S359XRXAMUAE SEMLARERS F, RERNYIBER
Fig.3 Amplification of male parent Zhongshan Hongyu, female parent Zhongshan Hong and some F, hybrids with primer 11

MAB 123456 78 91011121314151617 181920 21 222324252627 2829 30 31 32 33 34 3536 37 38 39 40

1~40 #7342 F ACHRR
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Fig.4 Amplification of male parent Zhongshan Hongyu, female parent Zhongshan Hong and some F; hybrids with primer 22
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Fig.5 Clustering results of genetic relationship between 43 F, hybrids and their parents
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Table 8 Genetic variation of fruit basic quality in F; hybrids of Zhongshan Hongyu and Zhongshan Hong

Pk 5 5 ZRH e HEtm SRR RS

(%) (%) (%) (%) (%)
YA B A 19.17 6.49 106.49 11.85 18.94
FIRFREL 1.92 4.39 104.39 35.26 14.83
KA 28.57 -5.26 97.11 9.89 30.25
ATV DR 9.35 4.26 104.26 20.58 12.62
A A R i 19.97 -41.58 58.42 15.64 50.02
Eifi3ia 30.15 19.58 108.25 50.63 20.36
pH {4 8.57 5.02 105.26 30.65 18.39
IR 12.25 8.89 107.28 18.25 25.68

27 WLAESHLARELZ FRELBMEYRE HEDRLSTOREHEE WF PR, Mg E
ENEEES SENLIA A8 F AR S0 SR A I 2R T
271 AL EL5A LA FRREGRET BRI BEEMRE GRS, RS ZECN21.79% ~
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Table 9 Genetic variation of phenolic substances in peel of F, hybrids of Zhongshan Hongyu and Zhongshan Hong
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Table 10 Genetic variation of phenols in fruit pulp of F, hybrids of Zhongshan Hongyu and Zhongshan Hong
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