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Fig.1 Statistics of deciduous date
of hybrid parents and offspring
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T 40~75 g, e KRB RN 1011 g, f/NAR R 0.90~1.00, 2438 FAR SR 52 thSE 2 Fb 7 80 14 87,
R 28.2 go FARVEARRR LA HIE F 8 1 TAA FARER AT 0938 TR E Ry 153.73 g, Bl TR
B R BRIRTE L 85.7 %0 B TR S ROB AR B Hd i 260.94 g, TR H AL A 83.10 g,

K1 OBXIAF BHE R FREKRTIERA LR

Table 1 Comparison of fruit traits in F, hybrid progenies of Red tangerine X Trifoliate orange

ww e Am fumem s wersc mems IOt gy
No. Mean fruit Yemcal H(l)rlzonral Frglt shape  Seeds A\I'o. Embryos (Monoembryony/ 1 O(J()Tgram Germination
weight diameter  diameter index per fruit No. Polyembryony) weight rate
1 55.8 4.3~5.0 4.1~5.1 0.98 23 — M 175.08 68.75
2 34.8 3.3~4.2 3.5~4.4 0.96 11 2.86 p — —
3 48.5 3.7~4.3 4.1~5.0 0.90 21 5.80 p 144.60 78.13
4 46.1 3.6~4.1 3.9~4.9 0.92 — 8.70 p 260.94 50.00
5 51.8 3.6~4.9 3.5~5.0 0.99 7 — P — —
6 56.9 3.6~4.3 3.6~4.8 0.90 17 3.50 P 123.40 78.13
7 83.5 4.5~5.5 4.8~6.0 0.91 16 — P 102.08 40.63
8 73.8 4.4~5.6 4.5~6.0 0.96 5 — M 158.74 34.38
9 62.7 4.3~5.3 4.7~5.6 0.91 9 — M — —
10 34.1 3.2~4.2 3.4~4.6 0.94 18 1.70 M 117.70 —
11 56.9 4.4~52  44~52 0.99 6 1.20 p 154.97 18.75
12 61.2 3.9~49  44~52 0.93 9 — P 159.32 45.88
13 62.0 4.2~4.9 4.5~5.3 0.92 9 — M — —
14 70.2 4.2~5.5 4.1~6.0 0.95 — 3.50 M 139.80 71.88
15 28.2 2.8~4.1 3.2~4.2 0.93 5 — P 83.10 31.25
16 83.8 5.1~6.0 5.0~6.0 1.00 18 5.80 M 172.08 43.75
17 47.5 44~48 4.6~5.0 0.97 11 2.30 P 156.78 56.25
18 47.2 3.6~4.3  4.1~52 0.87 10 5.84 P 114.86 43.75
19 40.9 3.5~4.8 3.6~4.8 0.97 12 1.10 p — —
20 53.7 4.0~4.8  4.5~5.0 0.95 8 1.20 p 169.77 53.13
21 42.3 3.7~44  3.9~46 0.95 15 — P 159.84 46.88
22 63.7 4.7~6.2 4.3~5.4 1.01 14 6.55 M 175.60 87.50
23 66.9 4.8~5.8 5.0~6.0 0.96 10 2.33 P 133.24 59.38
24 53.6 3.9~48  44~55 0.88 19 3.86 P 139.24 71.88
25 63.9 4.2~5.5 4.4~5.7 0.95 12 1.70 p 218.12 59.38
26 66.1 4.2~55  4.2~57 0.98 12 — M 194.22 21.88
27 62.8 4.2~5.3 4.3~5.4 0.92 18 6.30 p 110.22 56.25
28 68.8 — — — 16 — M 176.47 34.38
29 70.9 48~54  45~51 1.03 21 6.45 p 173.50 53.13
30 34.2 3.4~4.5 3.6~4.8 0.96 14 2.10 P 202.20 56.25
31 714 3.7~52  4.2~56 0.91 — 1.20 P 158.53 9.38
32 62.9 4.0~5.2 4.5~5.5 0.93 10 1.10 P 124.00 9.38
33 47.4 3.7~4.6 3.9~4.6 0.95 9 — p 140.38 6.25
34 46.0 4.2~44  44~438 0.94 26 4.30 p 120.92 53.13
35 — — — — 21 7.73 p 148.30 65.63
36 101.1 5.3~6.1 5.5~6.2 0.97 14 2.20 p 170.78 28.13
37 89.2 4.7~5.3 5.3~6.7 0.85 14 3.70 P 140.54 65.63

TE Note: M: HUI& Monoembryony; P: Z /I Polyembryony.
AL 3 A 45 R R« 2o 2 FACIRRR A R i IRl FRRRAYE IR A 3 48.36 %6 |, 22 5 FkR AN
I EA PR Z RIS R IR L4 1: 30400 R e, i85 87.50% , 33 5 HLBR Bl B Kk R
HF10.27H#k) . PR B MR EIR 228 FC MR AR 6.2500 . FAUHF AR R Sy SR e 2 5
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B2 FEE (E 2), SNk s 12 2.3 AB R FREKRLPTSS.TASE
)L AL SRR E ARk 1S 55). SARBURIEN M T2 ORI, Tk AT 2R 5K
it BT PEA , A kg O A 58 AU AR S B A 2T A7 2R
LR TSS TA FHEAT T B, 4R s (G
2), AR 5200 TSS 4 &5 0 13.300, 5 i fie
R2 BRITFARFHREHKRRE
IR EER YA TATIEER S EMEEE
Table 2 Comparison the contents of soluble

solids and titratable acids in fruits of hybrid

parents and their offspring %
Wbk ALY A E R
Tree No. Total soluble solid Titratable acidity
£14% Red tangerine 13.4+0.39bc 0.7140.07g
#1 Trifoliate orange —
1 16.54+1.61a 2.00£0.21f
2 16.340.80ab 2.30£0.40ef
A ZL4% Red tangerine; B: A Trifoliate orange; C: Fiff 15 Off 3 16.1--1.354b 3 05-4-0.48¢
spring No. 1; D: #Lk 55 Offspring No. 5; E : Hi#k 8 5 Offspring n 16.0+1.51ab 2 62--0.40ef
No. 8; F: Hipk 125 Offspring No. 12. s 15.4--0.70ab 4070 46e
&2 %&%ﬁ&;{%ﬁk;ﬂ%@;%ﬁﬁ 6 14.8+2.83b 5.56+0.16a
Fig.2 The color of mature fruits of hybrid 7 14.4-£2.03be 2.794-0.28de
parents and their offspring 8 14.2+2.01bc 4.764-0.08b
4 1 A L 0P MR Rl A 700 A2 Tt g 1B902be 2525042
g \fﬁé% L‘l&gﬂi%%ﬁ ) Z'—‘E}F%é%%ﬁ*ﬁﬁfm ) 10 13.8£0.73bc 4.00£0.24¢
- . o . - 11 13.740.92bc 2.71+£0.26e
35,6 5 LA 24 S BRARELAN TR 2 (8 21, 12 13.6+2.87be 2.2040.31f
171980 ) (Wi & 3w (430 78.13%4 . 7813040 M 13 13.541.59bc 5.45+0.21a
71.88%) M IRHFHE (8 3) , W46 4 LR ACHE 75 10 14 13.4220.99hc 2,690,150
'ﬂ;&kﬂﬁﬁ/ﬁ 5 15 13.4+1.07be 4.00+0.32¢
16 13.4+1.33bc 3.82+0.70¢
17 13.340.63 be 3.19+0.13d
18 13.3£0.91bc 2.92+0.27de
19 13.24-0.78bc 5.32£0.42a
20 13.240.94c 2.8840.30de
21 13.240.79¢ 2.65+0.28e
22 12.8+£0.58¢cd 3.05£0.39de
23 12.841.09¢d 2.67+0.3%
24 12.340.67cd 2.1940.16f
25 12.34-1.33cd 3.19+0.13d
26 12.24-0.49cd 3.91+0.35¢
MBI T RRYCH 35 8 bk 65 bk % 245 bk . T AL 2 12.0:50.48cd 2:90=20.25de
FRROB S em, SRR FIIRRR A 1 em, fFZREEIBRR 4 1000 pm. 28 116132 2.82:20.35de
From top to bottom, they are offspring No. 3, No. 6 and No. 24. 29 11.6+1.19d 2.5740.21ef
The scale bar in fruited five faced is 5 cm, the scale bar in single 30 11420924 271013
fruitseed is 1 cm,and the scale barin seed polyembryonyis 1 000 pum. 31 =17 3:2220.20
5 BBERMATREEREEHTRY * a0 s
33 10.74-1.00d 3.22+0.29d

Fig-3 Phenotypes of single plant fruits and seeds T AP R 73 R 225 .38 (P<<0.05) . Note: Different let-

of candidate rootstock progeny ters in same column indicate significant difference (P<<0.05).
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A 16.5%, S AR 10.7 %0, FEAR A B AT AT
B E . FABER TR TAFB &R
3.26% , fe i ik # 5.56 % , e fik A 2.00% , 4 AT
A7 1B IV L

24 OBHRFREGKEIXRHAET MNZARS
a

i

X LTAR AR B 37 A F AR 1 SR S0 R e il AT
JEE S N RME 55 R (B 4), PR SR f
LR O &R N 42.98 pg/g, ERTREALIAG R
Bz il IR i (119.38 pg/g) , SCARBUR iz rp 4
BT A (22,11 pg/g) AT A B K4 AR ik
BAK AR B35 T 6 SRR (AR 745 11
5155 185 195 315 ) AP ERE R &R, &
XA LRk R, 155 FURR SR He 2888 o Bt I, A
}2.80 pg/g.

e 38 F AR BR R R b T CF B S
13.52 pg/g, b 85 Hubk R fe it B0 & i A L A
$51.82 pg/g; 15 .95 24 5 345 Hkk R e -
B TRAR(23.83 pg/g) . FEALHE
T e TR R 2.34 pg/g AR A AR B
B BT 5 Y 1/10.

ZZ TR R ERBE &N
42.52 pg/g, Hoh 71X 6 %5 85 J 22 5 Bk S i £ oK
BT O i Ay, bE A A PR R e R OK B Y
wth 10F5 284 o BEAS LA R ACAS AR R 6 K o Jo
R 25.63 pg/g A1 15.19 pg/g, H E KB
B g AE P AR R B T A T R A E i
Bk 15 155 185 295 K& 355 () S Hz AU AS:
N NE e OES Sy

Fe 28 TR v S R B- B BT i 8.41
pg/g, SR B-BeE T 2 B i I 2 34 5 bk, 1A
48.28 pg/g, TELLAEG ALK FAR AR 45 (85 1 10
R R RS ) T AR ) B- B

AN, 2438 TR A BT 8 D RS i
H 414 pg/g, 31T AR L B- B N R E RN
22.98 pg/g, 16 FARRAL R B-I58 DR G R E S THE
AL (1.58 pg/g) 4 HRRE (kR 105 245 3145,
345 ) HER B R N S AR (5.60 pg/g) .

3 i #
LIRS SR, BV I SRR, LA A

PEAKE T B A SRR I SN TR S AR v A 1
SRR AR R BT AR A 1 2 5E AR T 92.7 %

Bk VR R, B 7.3% SRR AR B 78 2000~
40%0 BRIk, A i PRk RN RV o X T
BLAESILL e B T AR R SR A AT 58 M T
F Oy B R, b e A i B R AT QT L 2 5y
B, 5 16 1) 30 e ek Y, SRyt — AP AR AR I I
PIBEE 1A . 5 2k ] A A BIE TR ST X0 v -k
AR 358 A Tt S R P HL A Bt — P PR . LR
TACHEA A L) LU SEARIE A F P20 A A AE 30
I 5 AR b Dt B SR S A B AU
BT, TR BB SR S A L] 5 24 Y 2R 5
JRCBIARRL . PN R ALY 9 A i b K 842
SEHH G T RAS G H A i AR A 0 ) A 5 8 A 1L
L AR TR SR N AR R A IR
ERAWIE-S CRSPIIR G PR TE SN PSS
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2530 IR 20 0 b 2 T AR PR B O T 1) 7 7 1
BOCHR Y BE R R o 5 SRR ST rp Al R 204 X AR 28
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BB AR Y 0 M 301 15 2R SR R A7 SR 0BT
PABRAS 2R

RN CRBUE SRIE @8 AR SRR S 5
PR ZHOh 2L PR RO gL . AR R
A SR AR I SRR B9 8 A% Bl 1) T 2R A AR
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AN AL o B AFERL PO RIETERE Y AR g
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A 2 R, RS ORIV B . ZDAR U F IR
AR SR TR R S A B 20 6 DL e
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P22 S P B S SRR o R SRAS B AR s e AR
LR B AT N SRS 1 I E B
B, S BT BOR B - B R A B b
KGR AT Uh ks s, RA%K
PRI . ISR FZ I S BERBFSE TR
(P B T8 AR R 0 SR AR R ARR A HP T A )
RIS DR MBI bR R IT IR,
K BT A G FR & 2 IE A B I AR A A, BB A
R B B 2 AL R B, 8 T e Pk o
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4 ABRF BEERTFRAKEIRENERE MRERSEE(FWRLLE
Fig.4 Comparison of carotenoid compositions and contents (FW)in fruit peels
of Red tangerine X Trifoliate orange F, progenies
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PR R RLL A B-Fr B FK | Il BSA-
Seq &5 F- Bt %08 B 7 TR 8 L1 B PR AR YOG B 1A
CCD4b,

P B A R AR Al AR AL A e R I Btk | iR 22
AR B Y SRR R B O s
P 3o NI TiW Y I N e Y6 ANl SN
R SNy Z2 R L) i 2 R AR 3 5 fk: | — Sk 4 i £
JRE AT B AR ST S e BUR T A 4,
RARFET 0%, A Z ARG ARtk 7EF B
TR0 2 0 5 A bR, BT 8 R R AR 3
5695 DL S 245 W R 343k 8] 78.13%6 .78.13 %
K 71.88% , HoFb 7 T ki 5 4K N 144.60, 123.40,
139.24 g, X 3P HMREE G RN Z 0 H 141
B2 MW WY R R, AT AR 00 R AR B
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A R SR M
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T SR AGEIR S — P oAb, AR ) A 1 0
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R A A 5 AT AT T e 0 P 9 AR s AR AR
AP R M RN B-TA S PR AR MR
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Genetic diversity analysis of hybrid progeny of
Red tangerine X Trifoliate orange

SUN Yi',HU Yibo*, YE Junli', CHAI Lijun', DENG Xiuxin', XIE Zongzhou'

1.National Key Laboratory for Germplasm Innovation & Utilization of Horticultural Crops/
College of Horticulture & Forestry Sciences ,Huazhong Agricultural University , Wuhan 430070, China;
2.Deqing Citrus Research Institute , Guangdong Academy of Agricultural Sciences ,Deqing 526600, China

Abstract To screen the rootstock resources for superior traits of convergent parents, 94 individual
plants of F, hybrid population with Red tangerine as the female parent and Trifoliate orange as the male par-
ent were used as test materials to observe their defoliation period and flowering period for two consecutive
years, and the fruit quality, seed embryo types and germination rate of 37 individual plants with high fruition
rates were analyzed. The results showed that the phenology of 94 individual plants was similar to that of
their parents, but there was a significant difference in the defoliation period between hybrid progenies. The
fruit shape of the hybrid population was more inclined toward paternal inheritance , mainly oval in shape.
The average fruit weight of the offspring populations was 58.63 g, average number of seeds was 14, and 1000~
grain weight was 153.73 g.The soluble solid content was 10.7%-16.5% , which was not significantly differ-
ent from that of the female parent, and the titratable acid content of fruit was 2.00%-5.56 % , which was sig-
nificantly higher than that of the female parent. The flavedo of the hybrid population mainly includes red
peel (female parent preferred) and yellow peel (male parent preferred). The contents of B-cryptoxanthin
were significantly higher than those of the parents, and the contents of violaxanthin lutein and zeaxanthin
were between those of parents, while the contents of g-carotene in the peel of parents and hybrid offspring
were relatively low. The contents of violaxanthin, lutein and f-carotene showed continuous changes, which
showed quantitative characteristics. The ratio of monoembryoid to polyembryoid types in the hybrid proge-
ny was close to 1: 3, which indicated that the character was determined by a single gene. In summary, the
results showed that the progeny No. 3, No. 6 and No. 24 had the characteristics of polyembryony , more
seeds per fruit and a high germination rate, and could be used as excellent rootstock candidates for further
evaluation.

Keywords Red tangerine ; Trifoliate orange ; hybrid population ; phenological period ; fruit quality ; ca-
rotenoids
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