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Growth curve of ‘Ruixue’ apple
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Table 1 Quality comparative of ‘Ruixue’ appearance
it Aot Rl B 9 PR/ g HRIEH5 5L REE /(4 /cm?) SRR
Variety Harvest date Fruit mass Fruit shape index Fruit dot Fruit rust index
&+ Fuji 10-20 280.847.98 a 0.87+0.01 ¢ 2.840.44 b 1.5740.01 ¢
##%E Ruixue 10-25 256.5411.93 ¢ 0.92£0.01 a 2.940.55 b 1.5140.02 ¢
#3414+ Cripps Pink 11-10 201.44+3.23 e 0.94+0.02 ab 2.84+0.52 b 1.564+0.01 ¢
FEH Orin 10-19 279.8+7.82b 0.92+0. 23 be 4.54+0.34 a 1.63+0.02 b
4> 5 Golden Delicious 09-20 228.34+5.91d 0.8640.01 ¢ 4,3%0.24 a 3.86+0.01 a
AR/ Bk R 7R O[] i E] 22 5 3% (P<<0. 05) . T[],
Note: Mean flank by different letters are significant difference (P<Z0.05) ,the same below.
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Table 2 Comparative of internal quality of ‘ Ruixue’

i it i BE / (kg/em?) i BE /N wATEEEEYD /% wATHER) /% wE g% O/ (mg/g)
Variety Firmness Crispness Total soluble solids Titratable acid Vitamic C
&+ Fuji 6.8340.21d 227.10+11.05 ¢ 15.50£0.24 b 0.397£0.01 ¢ 6.21+0.13 b
¥ E Ruixue 7.754+0.18 b 319.32+18.48 a 15.05+0. 14 cd 0.340.01 ¢ 6.57+£0.11b
#3414+ Cripps Pink 8.3440.26 a 243.65+12.36 ¢ 15.91+0.37 a 0.78+0.16 a 8.05+0.23 a
FHk Orin 7.2540.18 bed 270.49+18.32 b 15.20+0. 14 be 0.24%+0.014d 4.424+0.11 ¢
4> 5 Golden Delicious 7.4541.31 be 221.75+13.65d 12.60£0.15 e 0.4340.01 b 4.50740. 26 ¢
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Table 3 Effects of bagging on quality of ‘ Ruixue’
) Iy BB wEERIEY) /Y% w(AHER) /Y% wdiEE O/ Y
43 H@%)ﬁi/g Fruit rust Total soluble Titratable (mg/g) [EFB,(HG
Treatment Fruit mass . T . . R SSC/TA
index solids acid Vitamin C
A E4% No bagging 256.5+11.93a 1.51£0.02 a 15.05£0.03 a 0.34%+0.01 a 6.57+0.11a 46.24+0.85 a
f# 4% Picking bags 245.54+5.53a 0.5440.01 b 15.48+0.14 b 0.3440.01 a 6.31+£0.13a 48.34+£1.92 a
S A S
AR 235.0410.72 a 0.3140.03 ¢ 14.134+0.10 ¢ 0.31£0.03 a 6.28+0.25a 47.384+2.08 a

Harvest with bags

2.5 RIS

SRS Y [R] 5T 43 AT 45 B e B L R S
0T ) 2 7K AR G 0, 2 7 23R R L S I A (8]
AR B bR BB R T K o 2 .
M IKRIBE 5% ~T7 Yot ALk 2 I 28 R
. BT EE7ER 120 d TP R4 . &
IKHIRF) 5,13 %, 5 Mer Lo+, i w7
MO E 90 d BFL SR B A 4 L 4T Y
PR 60 d RPN BLZEE (K] 2-A)., 0 C¥
JECRE LL 5 TR 98G5 H 0 40 4 1) ) 4E T 30 d (TR
2-B) . “Hi S AE AL SR ) R LR R R
BAE 4 A S A ] — B FE R i K #E R 5 120 d
WP YEREAE 6 kg/em® 2247 AR T M0 &+ (6.8
kg/em®) @ THAR 3 A (& 2-CO), 5|
FEONT LE o 0 C ¥ AL SR B B AR 1Y) L 30 22 1% #E R
J& 150 d B EEAT PR FF 6 kg/cm® (K 2-D),

SRS Y ) T E R 2 R R R, =R
JECZE AT, Ei T 7 R ST E R M 0. 34 %6 B #
0.12% BFA 5+ M 0. 43% TR 0. 18% .,
AROB Lt 0. 78% FREF] 0. 51 % , ¥ i FH K
T2 A CEA RS G R, BRSSO R
CEMOE LT AE (K 2-E), 0 CR AR
ST A TR T R A AR E R TR S AL A R
JEAR TR IR (R 2-F) . SRSl A b Al
BHETE YRR A ZE L LA EE
TR CHT R AR R SR 60 d A
21 B N 2 A e il I~ N TV IO = A N
30 d( 2-G), MW G H B, “Hw S 0l % bk &
TEAERT IR 2R T 2 DR A R R T e
o e (51011 1 R e RO = T 0 T | I S NG
0 CYMiAM TN EE RIS 90 d ik 5 &g,
M2 A RAH S EM ARG 60 d ik 3 m g,
CET AR R JE 30 d s B R L PR 45 R, ¢ g
FRTELCRAaL LM IR BT e
7 (E 2-HD . 25 BTk, HG S = IRl b
A~5H T E L R At

3 9t @
Hr. A= EEamm & e, 4
5687 LA N B T 7 R R AR (EL R R
BRIk 80 LA b SR EE L 4. 64 A/ em® ™
S ) S S A 0L S JBT . B Ay ) 2 G T 1) R
RS I R R Al B,
CH AR RS SR T e R R
R RSt JiAh, B S IRIE L
HO0. 92 IR MA L+ HTFRAE L,
JETHMAINEE R, XELZERR,FERGR
e e Bt L A% 3 1 5o, 18 & i R SR e IS
RORE R B AEFHE X 55 ABF5R
BRI EGE T AR SRTE B HAE TR
N S S R NN R - o AN o OB R S
i TR A TR SR R 2 B R 4
0 5 MR T AR A R S A e et 3k 1%
BN TS I (TR A= i L 1 FA N7 ot il - N 1)
PREAR . SRS R R SR S0 0T M 1) EE AR bR R
M) Y2 B R PR PR RE I . Ry
N GE N by S S B R A 6 A1, T e D) 5% R 7
AHXT 3 2% 31X A] g 55 40 M BE v iy Ca it 2 50 B0H
T CERECEIE IO A~5 A TR
N o A I R SV 7S TR ) 4 7 e P SN (1 8€
P 18 Ay A B R B ) AR A
SR SEEAR ] L 0 SR O 0 L R RS
0, B A 7 A 0 RN R £ SR B A T
LT R G AR R i S ATV 2 ST
R TE L S A A% 00 I 5w v B A L 0T A TR
BEEARG LR AR IR, 3K 5 AR BIF 5 v X < ity 7 7 L AL
AL 25 R —3 ., B4 H SRS A]
T R L R G R Y R e 22 S O W 3, T i M
TE W 76 AN ) Acb B0 i) 2 S W 3, 3 T S A8 RS Y
TE T 26 S A KA EAE W 3 3t w1 RS2 AR T DO
W ETW A, A= Lol kAR
A% SR, ARALAT LA GE R Hi S A R A1



« 88 - woode kol

27 &

S

—&— ¥3E Ruixue

—— B4 4r+ Cripps Pink

—*— FEH Orin

-~ - &5 Golden Delicious —¢— & T Fuji

RIKE/ %

‘Water loss rate

30 60 90 120 150
K5 Bt/ d

Time after harvest

B B/(kg/ cm’)
Firmness

0 30 60 9 120 150
R e TR/ d

Time after harvest

—

w (AT E BR) /%
Titratable acid

e e e e
o N A & ® O N

0 30 60 90 120 150
R st l/d

Time after harvest

20
18 f
16 |

14+ §

w(RT A T4 /%
Total soluble solids

0 30 60 90 120 150

R )G e/ d

Time after harvest

14 ¢
o 121 B
£2 0|
¥E 8f
§§ 6f
<
2 4}
2 s
0 L L L L J
0 60 90 120 150
KW E A/ d
Time after harvest
11
D
-~ 9
P
EX
&g 7
B
B s
3 L L L L L J
0 30 60 90 120 150
KW JE B R/ d
12 Time after harvest
e\c_g 1.0 F F
SN e
@ 2 0.8F
0
%gua-
<
EE 04}
¢ ]
0.2 F
0 L L L L L J
0 30 60 90 120 150
SR 5 B A)/ d
Time after harvest
20 r
X H
S2 st
g
R
E§[§ 16 |
#Hg
&“Tg 14 }
Ee
2
12 !

0 30 60 90 120 150
R bt A1/ d

Time after harvest

A.C.E.G HERNIM:;B.D.F.H 0 CAM A.,C.E.G were room temperature storage; B,D,F,H were 0 C storage
B2 ‘®mERIMEEEPRRETN
Fig. 2 Changes of fruit quality of ‘Ruixue’ during storage

R 45 3 TSR S0 TR e AR A L it
B BT b T LR S 8 4 1 R B (i
S R AL G I A RN 1 RS
R4 b 5 TR SR T 0 — L B
I , EIE TR S84 R 0 R A 1 % 18

LU HZ AR BUZR A4S A i AR E
A8 23 WA 2R S R B 7 A 43 R O e B L (EAR
156 F AR X i 557 2R S A A U AR
Xof B S SRS A R R Y AR AR IR T X
T 20 X AR T B TR R, R e SR S B B AR



1 4]

SRAF H A SRR B R S BRI AT 5

¢« 80

e 2207 TS B T Hh T8t A% PR 3R R 1 el R 4
Hb R 3548 BT 2R 8 AR R R S A BT
225 SRR O St R T B S [ R A
T F SRS B 22 SR A R — 2B T
Sk Reference:

(1]

(2]

(3]

(5]

L6]

[7]

(8]

MR AR o 565 B B T L 45 3 S SR 7\ B 24 B als ik vl
T Sm 247 . 2016,33(6) : 719-726.

CHEN Y D,MENG X X,ZHAO R X,et al. A preliminary
exploration on the construction of a scientific data resource
system for apple industry in China [J]. Jowrnal of Fruit
Science ,2016,33(6) :719-726.

PR &LE RE FRE R SR BT
ARG ROCHEBORLT ] AL 7 e 22, 2016(3) 1 174-177.

LI CH H,LIU ZH,WANG H,et al. Status analysis and key
technology of high efficiency of apple industry in China [J].
Northern Horticulture ,2016(3) :174-177.

A AR wh W, iR AR, AL 2 A SR SR el R R e A R
35 7l P R e AR R LT ] SR A 4, 2010,
27(4) :598-604.

CHEN X S, HAN M Y, SU G L, et al. Discussion on
today’s word apple industry trends and the suggestions on
sustainable and efficient development of apple industry in
Chinal[ J7. Jouwrnal o f Fruit Science »2010,27(4) :598-604.
ik R R S B U L AR TR AL o AR R A
PR TEE HE R K R R R T, R 2R, 2009, 26 (6) -
871-877.

GUO G N.YAN ZH L.,ZHANG H T,et al. Current situa-
tion of production of early and midseason apple cultivars in
China and progress in breeding for early and midseason ap-
ple cultivars [J]. Journal of Fruit Science,2009,26(6):
871-877.

ZRABAE 5 b EORTR L AL A S SR R AR 2R
B AR Fe B AN B 5 B AR B L. B 25 2 4, 2014, 41 (1)
35-43.

L1J H,GAO J J,FENG X X, et al. Comparison of peel
characteristics between ‘Golden Delicious” and its non-rus-
set sport ‘Fengshuai’ apples to explore a method to prevent
fruit russeting [ J]. Acta Horticulturae Sinica ,2014,41(1) ;
35-43.

w AR RECRH, E A S AU A B R E LT .
SR 24 ,2016,33(3) :374-377.

GAO H,ZHAO ZH Y,WANG L C,et al. Breeding report
of a new apple cultivar ‘Ruixue’ [J]. Journal of Fruit Sci-
ence ,2016,33(3):374-377.

RIER B FH A &R RS R AN S 5
BRI ], bl 2024k . 1984,11(1) :51-54,75-76.

WU H J,CHEN R ZH,LI Y N. Study on the date of occur-
rence and histological development of russeting in golden
delicious apples [ J ]. Acta Horticulturae Sinica, 1984,
11(1):51-54,75-76.

COMBRINK N K,LABUSCHAGNE M T,BIJZET Z. Var-
iation of {ruit size and shape in Kiyomi tangor families[J].

Scientia Horticulturae ,2013,162:357-364.

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[ I S U o I IR G R SR AV S E RNt
L) Va2 42, 2004, 13(1) : 76-79.
GAO H,LU Y M,ZHAO ZH Y ,et al. Fruit genetic charac-
ters of hybrid posterity of columnar apple [J 1. Acta Agri-
culturae Boreali-occidentalis Sinica ,2004,13(1) .76-79.
WO S, E R AL R ks AFL R R OR O R R B O (3
SO R 224R . 2003,20(2) : 79-83.
DAT H Y,WANG C H,CHI B.ez al. Report on breeding
columnar apple varieties [ J 1. Journal of Fruit Science,
2003,20(2) :79-83.
KOUASSI A B,DUREL C E,COSTA F,et al. Estimation
of genetic parameters and prediction of breeding values for
apple fruit-quality traits using pedigreed plant material in
Europe [J]. Tree Genetics & Genomes , 2009, 5 (4) ; 659-
672.
FEWAE ECRAR.F FEE LR RS
PR AL Fa B BT LT, vE AL ROk 5= 4R, 2014, 24 (4) : 52-
59.
WANG Y J,MENG R,WU Y N,ezal. Genetic tendency of
fruit characters in apple hybrids of Qinguan and Fuji [J].
Acta Agriculturae Boreali-occidentalis Sinica, 2014,
24(4) :52-59.
W/NIE L EAEAS b B E 55 R A3 R AUR S A T
HIPA L] AL R AR BR % 2 ] CH AR A0 L 2016,
44(11) :119-126.
JIANG X B, WANG Y J,YANG H J,et al. Quantitative
evaluation of fruit quality of apple hybrids [J]. Jowrnal o f
Northwest A&F University ( Natural Science Edition) ,
2016,44(11) :119-126.
HECKE K.,HERBINGER K, VEBERIC R, et al. Sugar-,
acid-and phenol contents in apple cultivars from organic
and integrated fruit cultivation [J]. European Journal of
Clinical Nutrition ,2006,60(9):1136-1140.
X GV He R 24T B SRS AN 0 BE A o3 B 2R M T 0%
SR A5G R [T, 241, 2004, 31(5) : 579-583.
LIU J F,CHENG Y Q,PENG SH A,et al The relation-
ship between changes of cell wall components, pectin-de-
grading enzyme activity and texture of postharvest pear
fruit [J]. Acta Horticulturae Sinica , 2004, 31 (5);579-
583.
SCRIUGE  ThEE RE . R R B R R B 5 B L) .
VU AL AL H R 222 41 (A AR RRD 2006, 34(2) : 100-104.
WEN Y Q.MA F W. The application and research pro-
gress of apple bagging in our country [J]. Journal of
Northwest A&F University (Natural Science Edition) .
2006,34(2) :100-104.
SHARMA R R,PAL R K, ASREY R, et al. Pre-harvest
fruit bagging influences fruit color and quality of apple cv
[J]. Agricultural Sciences ,2013,4(9) ;443.
HRYE PR, B I, B SRBUIN B a R
bt R LT ] R 224, 2015, 32(5) :824-834.
HUANG B N,CHEN B H,MAO J,et al. Effect of bagging
and harvest timing on fruit quality of ‘Starkrimson’ apple

[J]. Journal of Fruit Science ,2015,32(5) :824-834.



« 90 - odb ok Ak % R 27 %

L1917 BB EA 80 1 705 55 B4R 5 50 R 3 R for Horticultural Science ,2009.
SR B L) SR A4, 2009, 26 (1) 82-85. [21] 3% 3BT 00 BT, 45 SR b SR A 5 R S R
WEI SH W, WANG SH M, ZHOU G F, et al. Effect of KR ML IC M Btk o & [T ], v B 4l Bl 2. 2011,
bagging on the fruit aromatic compounds of Royal Gala ap- 44(8):1654-1661.
ples[J]. Journal o f Fruit Science ,2009,26(1) :82-85. ZHANG Q,WEI Q P,LIU H P,et al. Multivariate analy-
[20] CHENG L,RABA R. Accumulation of micronutrients and sis and optimum proposals of the relationship between soil
nitrogendemand-supply relationship of ‘Gala’/M. 26 trees nutrients and qualities in apple orchard [ J]. Scientia Agri-
grown in sandculture [ J]. Journal of American Society cultura Sinica ,2011,44(8) :1654-1661.

Study on Fruit Characters of New Apple Variety ‘ Ruixue’

GUO Mengyue, FAN Xianguang,JIANG Xiaobing, YAN Jiuying,
GUO Yao, YANG Yazhou and ZHAO Zhengyang

(College of Horticulture, Northwest A&.F University, Apple Engineering and Technology
Research Center of Shaanxi Provine, Yangling Shaanxi 712100, China)

Abstract ‘Ruixue’ is a new late-ripening yellow apple cultivar selected by the Northwest A&F Uni-
versity. To understand better fruit characteristics of ‘Ruixue’ could provide the reference for farmers
and scientists to cultivate and extend it. In this study,  Ruixue’ and its female parent ‘Fuji’, male
Cripps Pink’ ,and two yellow cultivars ‘Golden Delicious” and ‘Orin” were used,and the fruit quality
traits were analyzed during the fruit ripening and storage. The results showed that the variation of
fruit mass of ‘Ruixue’ was similar to ‘Fuji’,and the peak value appeared at 105 days after full bloom.
The change of longitudinal and transverse diameter was consistent with ‘Cripps Pink’. The fruit
shape index was the smallest at 125 d after full bloom,and then increased gradually. ‘Ruixue’ was su-
perior to the parent ‘Cripps Pink’ in size and crispness,but close to ‘Fuji’. The fruit was cylindric,
which was close to ‘Cripps Pink’. Fruit density and rust index were better than ‘Golden Delicious’
and ‘Orin’. The total soluble solids decreased in the fruit bagging of ‘Ruixue’,and the other traits
did not differ significantly. Under the normal temperature of storage and 0 C storage, the water loss
of ‘Ruixue’ was close to ‘Cripps Pink”,but lower than ‘Fuji’ and ‘Golden Delicious’. The firmness
was always high during storage, the total soluble solids first increased and then declined, the time of
highest point close to ‘Cripps Pink’, later than ‘Fuji’. Titratable acid was always lower than the
¢ Cripps Pink’ ,and close to ‘Fuji’. Combining it together, ‘ Ruixue’ had the similar fruit mass and
flavor to ‘Fuji’, and the fruit shape and storage were close to  Cripps Pink ’, this suggested that
‘Ruixue’ is worthy of extending widely because of its excellent fruit quality. ‘Ruixue’ fruit was cy-
lindric, surface smooth, sweet and sour taste, resistance to storage. Comprehensive traits are better
than ‘Golden Delicious” and ‘Orin’,close to ‘Fuji’. It has bright future in new late-ripening yellow
apple cultivar.
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