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fruiting shoots of all varieties were concentrated in (1.0020. 30) cm. ‘Rosario Bianco’ fruiting shoots were finer and
concentrated below 1. 10 cm,other varieties were concentrated in (1. 002 0. 20) cm. Flower clusters of ¢ Yellow Rose’
were smaller,most below 10 cm; those of ‘Rosario Bianco’ were larger,most above 12 cm,and those of ‘Xiangfei’ and
¢Zui Jinxiang” were in the middle,most in (10. 02£0. 30)cm. Fruit clusters of ‘Yellow Rose’ were smaller too and most
were below 13 cm,those of other varieties were concentrated between 13—20 cm, Correlation analysis results showed that
diameters of base fruiting shoots and fruiting shoots had no significant correlation among most varieties; there were a
significant positive correlation between the diameters of fruiting shoots and the first flower clusters for the other varieties
except ‘Rosario Bianco” ,there were no significant correlation between the diameters of fruiting shoots and the first fruit
clusters for the other varieties except ‘Xiangfei’,and there were significant positive correlation between the first flower
clusters and the first fruit clusters for all varieties. These suggested robust fruiting shoots could occur bigger flower
clusters and the flower cluster length before the blossom could forecast the length of fruit cluster.

Keywords : grape; base fruiting shoots;fruiting shoots;flower clusters;fruit clusters;quantitative distribution;correlation
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L3 TAEME Z [ FFTER S 2 A TEAE O, AR RECR 0. 814"+ R B A
1.3.1 mEHEREYSENE S RLHEIMAN  SERBRETI S A SE R BR & 8 n] IR RS0 E R
FREURE, SRIAHTIT, F PAL-1 BB FREBEEIHIE ] & &,

BHEREYSE. 2.2 REWEMEEIEY) AR R

L3.2 ¥RBREENE BREARRNT®O.3mL A 221 RELUBHEEYESE X2 E2H,UARZA
30 mL LK , H GMK-855F BUSERMRE M E  HARAWERNMARGEN O E "R, 238 H A0
RELFERREGE., FIRELAE Y & BAR. DO\ R LA G
1.3.3 WIEEMSENE B30 MUEERBREE  OVRSARENENE, RELERY & BRAK.2 FHEN
B SRSE , SR B FH AL X FR BRURE , SR AR UE NaOH ¥ 12. 93%, LI“TH I 3” X “S19” 238 5 IR B “ 4 8

R T R LRSI A R 2 A 13. 729 LR A
14 WIS S F A2, 2012 4 A 414 R RS LA & R

R DPS Al Excel 2003 BCAMEATRIRISTRSE T B#25, 2013 48, LITURIE S X “BRIEIEHL” T
5. WL X “SI9"RITHRIESE X “Pa2” 3 AR ACHL AR AR
2 RSN ST RS TV 2 B 9 LA/
21 SR AT A M A B S IR PR A O 55T 9 P B R 1L 3 A
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*1 EMRINERBIENTTHEHRIE
Table 1 The content of malic acid and titration acid of the same apple
Eics SRR i AT R i Eics SER R i AT R i
Number Malic adid content/ % Titratable acid content/ % Number Malic adid content/ % Titratable acid content/ %
1 0. 34 0. 35 16 0. 48 0. 55
2 0.44 0.43 17 0.37 0.32
3 0.51 0.55 18 0.34 0.24
4 0.49 0.41 19 0.37 0. 29
5 0.48 0.41 20 0. 40 0.33
6 0.46 0.42 21 0. 58 0.54
7 0.44 0.37 22 0.32 0.38
8 0. 56 0.55 23 0.42 0.37
9 0. 55 0.57 24 0. 30 0.28
10 0. 65 0. 60 25 0.43 0.53
11 0. 45 0.41 26 0.33 0. 30
12 0.49 0.37 27 0.42 0.32
13 0.46 0.43 28 0.42 0.53
14 0.51 0.47 29 0.37 0. 30
15 0.46 0.42 30 0.42 0.33
*2 AEHEEEERERAMA RFHRIRBSENF
Table 2 The effect of sexual progenies of different rootstocks on sugar and acid content in fruits
A %%%ﬁ ﬁ%ﬁ@%%ﬁ.ﬁ%*@ﬁ Eﬁ%ﬁ ﬁ%ﬁﬁﬁfﬁﬂ“@ﬁ Eﬁ%ﬁ @Eﬁﬂﬂz.ﬁlﬁ .
Fruitage plant Average of soluble solids content/ % cV/% Average of malic adid content/ % CV/ % Average of solids to acid
Combination stock
2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013
“THRFIE R X “BR KW 16 25 13. 24+0. 85a 13.81+1.41a 6.20 8.03 0.28740.04a 0.3940.05a 14.81 12.50 47.70+4.10a  35.23+2.37c
T T A X “S19” 39 40 13. 31+1. 00a 14.13+0. 98a 7.79 6.33 0.2740.05a 0.374+0.06a 26.92 15.38 48.98+4.07a  37.85%+6.71b
AN 33 =T 12 5 12.99+1. 18a 12.86+1.31b  5.15 3.34 0.2640.03a 0.32+0.02b 10.71 6.06 49.15+4.30a  39.93+2.10a

“PERFHG 37 X “P22” 23 26 13.28+1.73a  13.8241.4la 10.78 10.31 0.27+0.05a  0.39+0.05a 14.81 15.38 50.4443.18a 37.85+2. 52bc
T 2T BE MWK R A LSR 2 E I, NEFRHRR 0.05 R BEKT.

Note: The method of variance analysis and significance test adopt LSR multiple comparison, lowercase letters show significant difference at 0. 05 level.
2.2.2 MIBFHEEYEESM BRI WTLUES, AR 15.99% , HoAx 2 AN AW ik BT 9 A B 43 A Y Rl AR X
AR HAFEREEN AE L7, REATEHEEREY 8%E. 2013 FERBREBLME. ZREH, 45358 H
SEHUARBEERASS, AOGHEERBE K, 2012 SEREEM‘CEL" BBt S EE P
A, LUPIRFIG 3" X “P22" A S5 AR B R G B “ 41 BT 12.00%~14.99% . DL“VERFIESHE" X “BR3EWEH"HI
+"REFRY S ESABE RS BT 9.00% ~  “FURFEE" X P22 4 5 AR A “4 8 -7 5L nr
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12. 0096~ 12.99% HY 48 ¥k BT o5 L B & K, 2013 4F 7E
13.00%~13. 99 %0 Ji. Bl PN A A AR BT o LBl e K. i 2

A, LLPU 5 X “P22” 238 Jm OBl R IR e i “ 41
BRI EIR Y SRR R BBOR 2 FHE N
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x3 ARAHELZHERRAMAHRENAEERYSES T
Table 3 Frequency of fruit soluble solid content for apples on different combination offspring
HE SEf4y 75 MRS SRS ATV M [ B 4 43 7 B Frequency of fruit soluble solid content/ %
Combination Year Fruitage plants 9. 00~9. 99 10.00~10. 99 11. 00~11. 99 12. 00~12. 99 13. 00~13. 99 14. 00~14. 99 15. 00~15. 99 16. 00~16. 99 17. 00~17. 99
2012 16 — — 6.25(1) 18.75(3) 43. 75(7) 31.25(5) — - -
“HE TGS X BRI
2013 27 — 3.70(D) 3.70(D) 25.93(7) 33.33(9) 25.93(7) 7.41(2) - -
2012 42 — — 14. 29(6) 47.62(20) 21. 43(9) 9.52(4) 4.76(2) 2.38(1) -
“Ewﬁ#”x“slgﬂ
2013 39 — — 5.13(2) 5.13(2) 30. 78(12) 46.15(18) 12.82(5) — —
2012 27 3.70(1) 3.70(D) 7.41(2) 18.53(5) 48.15(13) 14. 81(4) 3.70(D) - -
P AL X “P22”
2013 27 — — 3.70(D) 25.93(7) 25.93(7) 22.23(6) 14.81(4) 3.70(1) 3.70(D)

WA NPT R, TH.

Note: The figures in the brackets are the number of hybrids. The same below.

2.3 RECSERFRE BB

2.3.1 ¥EBMESE mE2TUBL AFAEES
REEWAEL"AFRHE Z M RILERR S EAF.
DL“VE T 527 X “BR 3B MG 37 2238 5 AR A AL A 1) 5 b SR
SEIERBR SRR, 2 FHME R 0. 3450, KLY\ BRI 375L
ATERNBEARA A R LSRR S BB 2 F¥ER
0.29%., 20124, X HARERRETELEFARE.
2013 4, LI“PE T M 387 X “BR G 327 “TH N g 227 X
“S19”HMI“PERTIE " X “P22" 2 R AR A A IR B ) “ £
B HRIERREERER T O\REGRELAF
RAREARR o

2.3.2 RBRERSSM  BFE4FTLER, IAFEGEA
R RIGEMN O E 7 R RR S & H AR R
BRI E, A myuBa —eEmESR. 2012 48, LI“PI ¥
MG X “S19”Z A IR AR M BEARIE B “ 41 B 7 R LR
R BRI E &, R 0.16% ~0.51%; L)L “T4 i 1

FORKCBREWEFERNEANAE  RELFERR S E
AATEEERAS . 0.19% ~0. 34%, 2013 4&, LL“Fi fF %
FXES197 IR R AR A G, RELERBR S B SAE
&, 0 0. 25%~0. 51% ; AP jiF g 3 X “P22” J5 AR,
HIREA K A SE SRR A B A T R A, O 0.30% ~
0.52%., 2012 4 , REREA LA G FEREEN ‘O E
7RSI RFR AR TE 0. 20 % ~0. 29 %% i [l P9 (AR bR 5
B MERE LR . 2013 4F, KR AR Ze AR H A R A
BERNAE L7 RELFERBREEAE 0.35%~0. 4 %78
FEIA AR ECR & BRI Ee R K. R 2 /T LLE
A AHEFREERN O E 7R, PR X
“S197: R AR AR LERR T BT R R
K2 FE¥ME R 21. 15, ULBALLZZRAC R AOARE ARG B
“UEESERREEZRER, NPk R m s
R PSR R A B B PRI R B A SRR A B AR AL
RER,

x4 AEAERRAMAKHREERBESESS
Table 4 Frequency of fruit malic acid content for apples on different combination offspring
HE iy 25 Bk SRR AR MR Frequency of fruit malic acid content/ %
Combination Year Fruitage plants ~ <C0.20  0.20~0.24  0.25~0.29  0.30~0.34  0.35~0.39  0.40~0.44  0.45~0.49  >>0.50
2012 16 6.25(1) 25.00(4) 43.75(7) 25.00(4) - — — —
“HE TR X “BRIEIGH”
2013 27 — — 3.70(D) 18.52(5) 37.04(10) 18.52(5) 7.41(2) 11. 11(3)
2012 42 2.38(D) 33.33(14) 40. 48(17) 11.9(5) 4.76(2) 4.76(2) — 2.38(1)
“Ewﬁ#ﬂx“slg"
2013 39 - — 10. 26(4) 12. 82(5) 30. 77(12) 28.21(11) 15. 38(6) 2.56(1)
2012 27 3.70(D) 29.63(8) 48.15(13) 14. 81(4) - 3.70(1) - -
“Eﬁ?@i”X“Pzz”
2013 27 - — — 18.52(5) 40. 74(11) 14. 81(4) 22.22(6) 3.70(D)
2.4 [EmRLL FKES197 AR e RIGER a8 7 RELER LB &R

R LE R AT S PR R ) 5 B 55 R PR 5 BB LU EL
H1%% 2 ATRLE %8, 2012 4F , R R A 52 4 & 1
JE AR “ L0 R 17 R SE A 2 B 2 [A) R SE T R L T 8
FEES. 2013 4R, LI\ LA R AU RE AR IR 1Y
“UEEREIERILEE R THE 3 AMEE, “VINE

TEPUNHERE” X BRER\RMAEZHE . A—AME
PRI “LUE 7 RS 2 SR IR HL 22 R BOR, AT RE &
N IRV AR5 00 5 B 2R 52 B TE M FISE SR IR & BRI K
3 ititEHR

ST REA X 968 H 5 o W AR 5 B Y R T, VI
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Effect of Sexual Progenies of Different Rootstocks on Sugar and
Acid Content in Grafted ‘Red Fuji” Apple

SHI Juan,GUO Xing-ke,ZHANG Yuan,ZHANG Xue-ying, LI Zhong-yong,XU Ji-zhong
(College of Horticulture, Hebei Agricultural University,Baoding, Hebei 071001)

Abstract: Taking ‘Red Fuji” apple which grafted on hybrid progeny of ¢ Malus micromalus’ X Malus zumi’, ‘M.
micromalus’ X ‘P22’ and ‘M. micromalus’ X ‘S19’ and seedling progeny of ‘Malus robusta Rehd’ as materials,to study
the effect of sexual progenies of different rootstocks on sugar and acid content in fruits. The results showed that there
was greater separation on sugar and acid content in ‘Red Fuji” apple grafted on hybrid offsprings of the same hybridized
combination. Significant differences existed in soluble solid content, malic acid content and TSS-Acid ratio in ‘Red Fuji’
apple grafted on hybrid offsprings of different hybridized combinations.

Keywords: apple rootstock; hybrid progeny; ‘Red Fuji’ apple;soluble solid;malic acid
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