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Breeding and characterization of a new high-quality
yellow-fleshed kiwifruit cultivar ‘ Jinyuan’
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Abstract. ‘Jinyuan’ is a kiwifruit cultivar bred in 2002 by backcrossing interspecific hybrid
cultivar ‘Jinyan’ (A. chinensis x A. eriantha) as the female parent and Chinese kiwifruit ( A.
chinensis) as the male parent, which produced the medium-mature yellow fruit from the F,
group. The botanical characters, specificity, nutrient composition, and storage ability of the
“Jinyuan’ kiwifruit were studied in this paper. Results showed that the Jinyuan’ fruit had a
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short columnar shape, with a weight of 80 -100 g. The flesh of the soft ripening fruit was
orange-yellow, and the number of petals and filaments were close to those of its female parent
‘Jinyan’. The corolla diameter and number of stigmas were 9.31% and 52% higher than that
of “Jinyan’, respectively. The length of the flower stalk was 16.75% lower, and the
germination and fruit branching rates were also slightly lower than that of ‘Jinyan’ but were
55.26% and 43.33% higher than the ‘Hayward’ variety, respectively. The contents of soluble
solids, total sugar, and organic acids in ‘Jinyuan’ were similar to those of ‘Jinyan’, but
vitamin C content was 4.63% higher than ‘Jinyan’ and 2.2 times higher than ‘ Hayward’ .
‘Jinyuan’ exhibited mineral element richness, with P and K content 30.86% and 22.53%
higher than that of ‘Jinyan’ , respectively, and with Mg content 24.86% higher than that of
‘Hayward’. ‘Jinyuan’ also demonstrated abundant amino acid content (8 mg/g), and the
E/N and E/T values were higher than those of ‘Jinyan’ and ‘Hayward’, close to the ideal
model. After 150 d of storage in a harsh environment (T. 1°C -2°C, RH. 90% -95%), the
good fruit rate was above 80%. After 200 d of storage, the good fruit rate was still 65%. The
‘Jinyuan’ storage property was slightly lower than that of ‘Jinyan’, but significantly higher
than that of ‘Hayward’. Three bands were observed after amplification by Geo7-223, which
were different from those of ‘Jinyan’ and ‘Jintao’ at the molecular level, thus exhibiting
specificity. Therefore, the ‘Jinyuan’ Kiwifruit possessed good agronomic characteristics and
quality, which provides a choice for improving yellow-fleshed kiwifruit and responding to
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market demand.
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HIEE PR e AP, ARBFSER A &H6” (A, chinensis
x A. eriantha) fEREAS DL AR R AE R AE SC AR I 2
I5g, MWHJGA & E AU L e B X
WAL T ¢ e BB RDR S A C a B DU R
B RV 0 A i R R X T S R B AL B 2 1

pEITEE 8
1 AR5

1.1 FEARFKIR

DR R ey g kY 3 S o b= M|
B, R PR 58, PRG54 8 PR A
B G MEREAS . AR Ak O A A I ik A A0 AR
AT 2238 ARG T E A
1.2 R‘ELRE

T 2002 4EH JR 2 3c i B T AR FP 1, 2003 4
2 A FIRERER, M4 1500 bk F, 22581t
LT EAE, 2005 AFEEFE A 5 PRIERR S
Horh g5 ok < 22-217 [ bR SR S XUk A BUE
F. MRIER . A MR E M, 2006
AR BRI RRB R AE 4 AR A SRR R I e
%, T 2007 — 2009 4E45F, RIS AEEIE £
WL . RIS (O, B YE . AhvE. R
Wi P al M . RE T RS, SRR RN
B, il RIE sk dr, SRR HREAS © 4
o THAR, RSB E, W, 2009-2013 4
KT HIRAEF— B %, SR FE G2 v IR AR
I AW KAR L YEIRIRIN . DU B2 5
PN KTy 45 M XA, 280 245 2 s % REAR A
ZRFABPNEE, Zib RBEIN TR R s e
AR, R E G RN, KRR, S
TLSTARIEIE, AT 2012 4 12 58 i [ AR A

: fE; B g5 C. RSgkiim,
: ; B: Fruiting character; C. Longitudinal and transverse sections.
E1 ERREBRRFRM £E’
Fig. 1 New yellow-fleshed Actinidia cultivar ‘Jinyuan’
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FHEERR % £ 96 fLAR, R, F 96 fLAE TF
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BRI RE 17 FhEIERR T, R T
RS R T =R 3 A X R0 S (LRI
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2.2 ‘& Wiz
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®1 B’ ‘&3 ROBRE HEABEIKIEER

Table 1 Comparison of flowering characteristics between ‘Jinyuan’, ‘Jinyan’ and ‘Hayward’

o (2 ids piRul TEHHEL RER (mm) K (mm) Fe 4 TE22 50

o Chromosome Inflorescence  Flower Petal Corolla Flower Number Number
Cultivar . . ) )

ploidy type color count diameter stalk of stigmas of filaments

4rlE” 4x FAE SR 6.60 £ 0.16a 44.60 +0.27a 37.85 +0.49¢c 38.00 £+ 0.89b 57.50 + 0.65b
il 4x Pk M 6.40 + 0.24a 40.80 + 0.38b 4544 +091a 25.00 + 1.64c 55.40 + 2.24b
IR A 6x AL EFeN 6.80 +0.37a 33.39 +2.78c 41.47 +1.45b 42.60 = 1.08a 186.40 + 6.09a

T FISUAIR/NG FEERIRTE 5%KF L2 2 FIA,

Note . Different lowercase letters show significant differences at the 0.05 level. Same below.

®2 ‘gB’., ‘€8 ROEBXE OWRSELE

Table 2 Comparison of phenological periods of main varieties including ‘Jinyuan’, ‘Jinyan’ and ‘Hayward’

iR (%) SRR (%)

o WIZF - S e
"”ﬁ Germination Rate of Rate of fruiting y PR %*m%&’ﬁ.”q $FE&
Cultivar . Initial bloom date Mature period High yield

date germination branches
CERC 3 A LA 59 86 4 ATFRIZES AW 9 HJKZE 10 A LA b38
i 3H M 67 90~100 4 HKEES H 1A 10 AJKZE 11 A 14 4
HEIRAE” 3 Ay 38 60 51 k4] 10 HHhf) jag
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Fig. 2 Fragment length of ‘Jinyuan’ (A), ‘Jinyan’ (B), and ‘Jintao’ (C)

ST LA BT A f abk, BARRRHS,
2.4 ‘£R RELERE&BRSH
2.4.1 REMEREEEEFRIERDM

T 2016-2017 4F, 435licsk 3 il ge a5 (i1
R, LR, SN &Rl | & | F
RT3 AN Ap s, 4R ER (R 3)., ‘&R R
SCRAEIRE, AR 80~ 100 g, ‘4 AU RS
Ko EB JFRARR N EESRE 6, S IR

B, CHRHRTE yrhaga; SR ATt Kk
WHTIR, ¢ A TRIREAR, KBRS, iRiE
RTRER , < &0 FHBEAS < 440 1Y) SSC & /i,
¥IFE 16.3% DL I, ‘UK f8° SSC % & K
(14.55%); ‘&R B4 £ C Fafm, &
WEEL A ¥0 F0C HEIRTE 4300 3.86% 1 3.11%, 4
R CHEIL S W 4.63%, & RE 1y 2.2
T R EEIRICT IR, FEIER 2.33%,
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Table 3 Comparison of fruit characters and nutritional components of
main varieties including ‘Jinyuan’, ‘Jinyan’ and ‘Hayward’
Al % A R ARG =2 g .
., e mame RsRe b S R % C
i Fruit Flesh (9) ) (%) o (ma/kg) v
Cultivar . Soluble solid Titratable Lo Flavor
shape color Fruit mass Total sugar . Vitamin C
content acid
AR KRR R B, 80~100 16.30 + 0.19a  9.95 +0.12a  1.26 + 0.003a 1237.50 + 14.47a FHEE
oSN KBIHIE #H{ 90~120 16.33 £ 0.15a  9.58 + 0.15a  1.30 £ 0.003a 1182.75 + 36.32a 7t
WFIRAE 16 [ 7 oo 80~120 14.55 + 0.18b 9.65 + 0.06a 1.29 £ 0.020a 562.25 + 18.85b iR

TE: BB RS R 3 A X IR A

Note: Nutritional component data are mean values from three test points.

R4

‘B, g8 R EBRE RITVYRSERR

Table 4 Comparison of mineral element content in fruit of ‘Jinyuan’, ‘Jinyan’ and ‘Hayward’

i W RICR &R (mg/kg FW)

Cultivar N p K Ca Mg
‘G 1784.67 + 17.37a 305.33 £ 5.92a 2166.67 = 26.64a 363.00 + 11.68a 144.00 + 2.02a
A 1660.00 + 30.55b 233.33 + 8.83b 1768.33 + 15.96b 140.33 + 9.56b 125.67 + 5.49b
VFIRAE 1733.67 + 18.85ab 240.67 = 12.12b 1778.00 = 11.02b 337.67 + 8.29a 115.33 = 4.06b

2.4.2 BRIFETYRERSH

e R, < &F RN, P, K, Ca,
Mg B fE 3 ARl R i m, AR AR Hb 5
W BUCRIRIREYRIE (R 4) . “&H MR
P, KEAY, ZRABIEEKTE(P>
0.05), Mizx P & &35l kb © 4 Bl ik 30.86% Al
26.87%, ‘&’ K & & FF (2166.67 mg/kg
FW), FeHAD 2 A& A4 5l 22.53%F1 21.86%
CEIR RN IRAE (Y Ca ki, & M) Ca
GREEMRT SR, &R M Mg &
(144 mg/kg FW) , “&xHn’ FlC HEIRTE & i,
2.4.3 RELIEBRHW

R, IR (RN 5 P H il B i)
K, AT IR R M B S SR K R
FapR' 2 G AR 17 MRS, A
e, Hrh 7 B NRLTREIER, 5555
iz (Thr) . &4k (Val) . BE&E R (Met) %, 10 Fh
RAEVTRZIER, 5 RAAR (Asp) . AR
(Ser), A& (Glu) 5%, UL &R A&
BERORMEME (R 5) . SERPEABE &R
(LR & B (8 mg/g), L&kl IR
1%, SRR S iy R &5 (7.89
mg/g) i, WA EIERIE &R FE i (2.
82 mg/g), HHRTEHIK(2.42 mg/g), ‘4&Hi &
fi£(2.36 mg/g)

CARBT AR RN CMEIRTE 3 A AT S A
g, HER (Glu) & & E, 20000 1.48,
1.69 F1 1.46 mg/g; RAZM (Asp) &Ik,
I3 1.02, 1.25 F10.97 mg/g, 3 DA
IR (Glu) FIRAZR (Asp) & 8439 i s i
i) 31.25% . 37.26%#1 33.75%, FWF5c M, 40
R P SRS A IR Y, Bkl
56 WHO/FAO LA AR, X A A 11 o
WHANABERTE, SRMERP . AR
JIFIN 3 A R0 ) L T E R i A SRR
W (E/T) WA S35 35.25%, 29.91% Al
33.61%, Wik @AM 5IELTE AL HAE (E/
N) 45l Jy 54.44% . 42.68% Fil 50.63%, R #
1973 4F FAO/WHO i H iy FRAHBL >, i i 4w
R E AR E/T{EN 40%% 4 . E/N {HAE 60% LA
by AREFFEF 4R E/T M E/N B HE, %W
‘AR Eed i AR,

2.5 FRILMFE4

RSB A5 R, &R ERR (1 ~
2°C, MJE: 90% ~ 95%) A P gmbkists, Wik
THREA G AT IR (2 6) , FEI Y AT
(120 d), ‘4B f‘ &H a2 R, WE
90%LL I, “HEIRTE 4R AR HA 80.33%; 150 d
ZIE, 3A MR R R R WA (P < 0.05),
G I AR (92.67%) , HUKIE &R (84%),
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Table 5 Comparison of amino acid content in fruit of ‘Jinyuan’ and other main cultivars
SIS HHM ‘&R’ ‘A CIFIRTE
Amino acid type Amino acid (mg/g) ‘Jinyuan’ “Jinyan’ ‘Hayward’
AR (Thr) 0.39 + 0.003a 0.53 + 0.003a 0.36 + 0.006b
ER (Val) 0.44 + 0.003a 0.35 = 0.015b 0.41 + 0.007b
HAR (Met) 0.09 + 0.003a 0.10 = 0.006a 0.07 + 0.006b
Wit IR R (lie) 0.38 + 0.009a 0.23 + 0.002b 0.35 + 0.012a
FEER (Leu) 0.54 + 0.009a 0.33 + 0.001c 0.43 + 0.007b
FINAMR (Phe) 0.39 + 0.003a 0.28 + 0.001¢c 0.32 + 0.009¢c
AR (Lys) 0.60 + 0.009a 0.54 + 0.002b 0.47 + 0.009b
KAHR(Asp) 1.02 + 0.006ab 1.25 + 0.003a 0.97 + 0.030b
22 5% ( Ser) 0.38 + 0.009b 0.36 + 0.002b 0.31 + 0.007¢c
BEMR(Glu) 1.48 + 0.015a 1.69 + 0.003a 1.46 + 0.077a
H &/ (Gly) 0.50 + 0.009a 0.16 + 0.013c 0.43 + 0.007b
T LR Bﬁ%@g}(ma) 0.42 + 0.009b 0.64 + 0.025a 0.41 + 0.009b
42 (Cys) 0.07 + 0.006a 0.02 + 0.003c 0.05 + 0.006b
Tk Z 2 (Tyr) 0.20 + 0.012a 0.27 + 0.004a 0.19 + 0.025a
Jifi &2 (Pro) 0.28 + 0.009a 0.16 + 0.002b 0.20 + 0.020b
5 (His) 0.25 + 0.006a 0.33 +0.011a 0.17 + 0.007b
WA (Arg) 0.57 + 0.010a 0.65 + 0.015a 0.59 + 0.068a
WO S R 2.82 2.36 2.42
AR B 8.00 7.89 7.20
E/N (%) 54.44 42.68 50.63
E/T (%) 35.25 29.91 33.61

e T OREILR B B AR AR B N AR EILIR Bt RATAR/NG FRERIRTE 5%K T B R 3
Notes: “T” is total amount of amino acids; “E” is total amount of essential amino acids; “N” is total amount of non-essential amino
acids. Different lowercase letters show significant differences at the 0.05 level.

*6

‘B, g8 ROERE RENBEFGTERELR

Table 6 Comparison of good fruit marketable rate under low temperature storage

conditions of main varieties including ‘Jinyuan’, ‘Jinyan’ and ‘Hayward’

WRREE (°C)

A

Storage X 60 d 90 d 120 d 150 d 180 d 200 d
Cultivar
temperature
‘GIE” 98.67 +0.33a 94.00 £+ 0.58a 93.00 + 0.58a 84.00 + 1.15b  74.33 £ 0.88b 65.67 + 1.76b
1~2 il 98.33 £+ 0.33a 9467 £0.33a 9433 +£0.33a 92.67 +0.33a 91.00 + 0.58a 86.33 + 0.88a
RSN 95.67 +0.33b 86.67 +0.88b 80.33 +0.88b 72.67 +0.88c 61.33 + 1.20c 53.33 + 1.20c

TR AR (72.67%) 5 V7K 200 d i, 4[5 1y
AR Ry 65.67%, = RS 12.34%, WFRX A
W, B &R RLYTHEEEIEY & &R 8.5%
I, RISRIGHIR T 34 d A IR, 1EMRIR T
LT, R R AR RFTE 1 ~ 2 kg/
cm?®, 160 d J&, SFRE SRR 1 kg/cm? 22
A, DRFPREREEE AR RSB BB, B
C AP RS TR

3 g

LA B R RS A M T 55 4 1Y
FEERRZP ) pEP R R H 1983 4E

LIk, PLBAEHRE . AR iR bk . SRR |
BAGRREEZ R RAS, JER T ORI R ]
258, Ho TP AR 5 B AL BRI BV S AT,
FrIER LIRS, AT T —RFIFEIZSEA, IR
SRS R P/ SR IR AR ITE /RN < AW o5 &
WLBCREEED S AP 2 DS 1% 2 BER A, bR R
Gk A SO EAT BRI | A R PRIR2E BRI
FEARPAT A AR G 3k B LB H 2 58
SRANERIBAE AN DERAEANTIE ST |, AR 9E
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