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Abstract; Taking pollen of eleven cultivars of Malus spp. as materials and pollen of Malus pumila
¢ Starkrimson’ as the control, M. pumila ‘ Changfu 2’ was pollinated artificially and its fruit setting rate
and fourteen fruit quality indexes were measured. On this basis, main factors affecting pollen xenia effect
of M. pumila pollinated were confirmed by factor analysis method, and pollen xenia effect of cultivars of
Malus spp. tested was comprehensively evaluated and ordered. The results show that except cultivar
‘Xueqian’ , fruit setting rate of M. pumila ‘ Changfu 2’ pollinated by other cultivars of Malus spp.
increases significantly, in which, that pollinated by cultivar * Hongbo’ is the highest with a percentage of
86.18% . After pollinated by eleven cultivars of Malus spp., fruit setting rate, fruit shape index, weight
per fruit and titratable acid content of M. pumila ‘Changfu 2’ all are higher than those of the control
(pollinated by M. pumila ‘Starkrimson’ ). After pollinated by most cultivars of Malus spp., number of
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fruit rib, retention rate of fruit rib, depth of stalk cavity, cracking rate of stalk cavity and contents of V,,
and anthocyanin of M. pumila ‘ Changfu 2’ are also higher than those of the control, but fruit coloring
area percentage, flesh firmness, soluble solid content, soluble sugar content and ratio of soluble sugar
content to titratable acid content are lower than those of the control. The result of factor analysis shows
that eigenvalue of the first seven common factors is higher than 1, their accumulative variance
contribution rate is 88. 187% . According to function in evaluation of pollination quality, the order from
big to small is fruit sweet factor ( including contents of soluble solid and soluble sugar), fruit acidity
factor (including titratable acid content and ratio of soluble sugar content to titratable acid content ),
fruit size and fruit shape factor (including weight per fruit, depth of stalk cavity and fruit shape index) ,
fruit rib factor (including cracking rate of stalk cavity and retention rate of fruit rib), flesh firmness
factor, health and appearance factor (including anthocyanin content, V. content, number of fruit rib and
percentage of coloring area) and fruit setting rate factor. The comprehensive evaluation result shows that
among eleven cultivars of Malus spp. tested, comprehensive score of pollen xenia effect of only cultivars
‘Hongyan’ , ‘ Hongliang’ and ‘ Hongsha’ is higher than that of M. pumila ‘ Starkrimson’ , indicating
that pollen xenia effect of these three cultivars of Malus spp. is excellent, and they can be used as
pollinizer of M. pumila *Changfu 2’.
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Table 1 Comparison on fruit setting rate and fruit external quality indexes of Malus pumila ‘ Changfu 2’ pollinated by different cultivars of

Malus spp. !
g*ﬁﬁ]ﬁ . FSR/% SRSHNEB A TFEBR A F-IH Average of fruit external quality index
Pollination cultivar FSI  WPF/g PCA/% NFR RRFR/% DSC/mm CRSC/% FF/kg - cm™
SRR B R M. pumila ‘ Starkrimson” (CK)  46.55e¢  0.92f 182.18d 51.67b  3.9¢ 73.33d 14.30cd  6.67c¢ 9.92a
THEH 200 Malus ¢ Hongshuang’ 58.76cd  0.96bc 223.90ab 38.67¢  3.9c¢ 86.67c 16.81bc  6.67c 9.50ab
W5 208 Malus ¢ Hongfen’ 51.91d  0.95de 200.13¢ 33.67¢ 5.3a 93.33b  16.34bc  0.00d 9.37ab
W5 4120 Malus ¢ Hongsha® 52.18d  0.95de 227.82a 55.33b 4.3b 80.00c¢ 18.26a 0.00d 9.28ab
WEE L1 Malus ¢ Hongbo’ 86.18a  0.96bc 233.87a 41.33¢  3.4cd 100.00a 16.27bc 20.00b 8.96b
HEHZIHL Malus ¢ Hongyan’ 73.65ab 0.98a 228.92a 43.33¢ 3.1d 80.00c¢ 15.89be  20.00b 10.62a
W 58" Malus ¢ Hongliang” 69.86bc  0.94ef 209.23bc 24.67c¢  5.0ab 100.00a  17.42a  6.67c 9.06ab
W ARG Malus ¢ Dorge’ 72.32b  1.02a 201.73¢  34.00c  3.7cd 100.00a 13.94d  33.33a 9.36ab
W HER Malus ¢ Snowdrift’ 71.20b  0.99ab 193.75¢d 39.67¢  3.6¢d 100.00a 15.83be  20.00b 8.98b
W53 Malus ¢ Xuelai’ 70.36b  0.98ab 192.33cd 89.93a  4.1bc 100.00a  15.79bc 6.67c 9.10ab
W5 5P Malus © Xuekai’ 61.52bc  0.99ab 238.18a 38.00c  4.1lbc 26.67e  19.46a 33.33a 10.25a
WEE1E Malus ¢ Xuegian® 48.36de 1.0la 203.12¢ 58.67b  3.8cd 100.00a 16.07bc 20.00b 9.15ab

DFSR; A HE3R Fruit setting rate; FSI: JIEFHEL Fruit shape index; WPF. P Weight per fruit; PCA . % (AL E 433 Percentage of coloring
area; NFR: 440 Number of fruit rib; RRFR SRAH AT B3 % Retention rate of fruit rib; DSC. #HEEGREE Depth of stalk cavity; CRSC: %
Cracking rate of stalk cavity; FF: SIRBERE Flesh firmness. [AF) M ARFE /NS FHEREZR D E (P<0.05) Different small letters in the same

column indicate the significant difference (P<0.05).
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Table 2 Comparison on fruit internal quality indexes of Malus pumila * Changfu 2’ pollinated by different cultivars of Malus spp. !

SRS NI A AR AR AU I(E Average of fruit internal quality index

PR i

Pollination cultivar w0l /% w2/ % w3/ % R wh/ % wS/mg - g7
R M. pumila * Starkrimson” (CK) 14.13ab 9.56a 0.24a 37.73a 8.90c 12.37c
WEH 430 Malus ¢ Hongshuang® 12.27e 9.01b 0.29a 32.52¢ 10. 84a 24.03a
TR LI Malus ¢ Hongfen’ 13. 50abe 9.55a 0.27a 35.79b 10. 09ab 9.77¢
M4 £120° Malus ‘ Hongsha’ 13.70ab 9.36ab 0.26a 35.98b 9.55b 15. 74bc
W5 AP Malus “ Hongbo’ 12.27e 9.13ab 0.26a 36.29ab 10. 80a 12.76¢
TR 41H6 Malus ¢ Hongyan’ 14.33a 9.57a 0.26a 36.74ab 9.42b 22.85a
W5 41557 Malus ¢ Hongliang’ 13.13be 9.27ab 0.25a 37.76a 10.83a 17.32ab
WFHE ERS Malus ¢ Dorge’ 13.47be 9.36ab 0.26a 35.92b 11.09a 16.28ab
W5 BER Malus ¢ Snowdrift’ 12.23ab 9.30ab 0.29a 32.72¢ 10. 50ab 13.41c¢
W3 Malus ¢ Xuelai’ 13.00cd 9.43ab 0.29a 33.2lc 8.9%4c 12.50¢
W5 EIF’ Malus ¢ Xuekai’ 13.73ab 9.45ab 0.28a 34.12be 8.89c¢ 16. 54ab
W T Malus ‘ Xueqian’ 12.40de 9.24ab 0.26a 37.63a 10. 80a 17.45ab

Dl s WYEPERIEYI & Content of soluble solid; w2: I EME A1 Content of soluble sugar; w3 : A ERR % i Content of titratable acid; R: B
iR L& Ratio of soluble sugar content to titratable acid content; w4 : V.75 Content of V. ; w5 : f£7 1 # & Content of anthocyanin. [R]Z1]HAS[R] {14 /)s
g?ﬂﬁ%%%iﬂi%(fk() 05) Different small letters in the same column indicate the significant difference (P<0.05).

2.2 ZARBESMBRE KE2 S ERBLREXR
R L BRI EF R

WA RE ARG K& 25 R 15 MR
S BT B 0 R B e A S AT IR 4B, T 7 A
AR F (FAEER T 1) & 3808 1 280 L L& A+
(RFAE(E |y 22 TTRkR A 2 2 5Tk R L& 3,

H 2 3 AT 0L AT 7 AT B35 2 5k Rk
88.187% (KT 85% ) , ] S Wt ) J5E 48 bk 11 48 K 3K 43
58 HJEIREHR A LR S S T i 8 ta T

PR 34, R WIA 2 - 2 B I ) AR W T

SR LF T T AANHEF AR FEAR I 15 S HE ARt
B 3 SRR R AL LRSS A T 25 BTN

MFE 3 BRI LAFE 5 1 S F A 7 22 BTk ik
21.743% iR 1 FEZAEHRA A] v [ 1 A a)
VEPERE S BROM IR SR 75 50 2 AR Oy 2
TIHRFN 13.783% , 1A 55 1) FBLFE bR A ] i o2 R o ot
HUBERR LG, PRV R SRR B R -, Wi 2 DA+ F2AR
FER SRR, TRt 7 25 TTRR AR IK 2 35.526% , i



554 4]

EHEF, A 0K 25 SERE S 11 AN

AERS BRSSO Y 255 VAN 87

X3 ZFEBEREMEME KE?2 S’ FRLRZERIARIERHE TS

Table 3 Factor analysis on fruit setting rate and fruit quality indexes of Malus pumila ‘ Changfu 2’ pollinated by different cultivars of Malus

spp.

ES N ZINHFHIZAT  Load of each common factor

Index 1 2 3 4 5 6 7
FIEVEEIEY &4t Content of soluble solid 0.300  -0.011 -0.134  0.094  0.083 0.130  0.048
AT A 5 & Content of soluble sugar 0.286 -0.023 -0.127 -0.032 -0.236 0.112 0.057
AV ERR f i Content of titratable acid -0.062 0.495 0.061 -0.021  -0.004 -0.070  -0.050
BHARLL Ratio of soluble sugar content to titratable acid content 0.014 0.484 0.025 -0.026 -0.079 -0.034  -0.031
FEHEBREE Depth of stalk cavity -0.101 0.041 0.564 0.040 -0.160 -0.105 -0.085
FR TR Weight per fruit -0.020 0.045 0.381 0.033 0.059 0.036 0.243
RIEFEEL Fruit shape index -0.111 -0.013  -0.514 0.025 -0.042  -0.101 -0.249
FEEEFF 4% Cracking rate of stalk cavity -0.052 -0.009  -0.001 0.528 0.183  -0.157 0.110
AT % Relention rate of fruit rib -0.144 0.084  -0.240 0.235 0.049  -0.031 0.198
RIATWEREE Flesh firmness 0.257 0.014  -0.066 -0.031 0.325 0.018 0.017
AETHH 1 Content of anthocyanin -0.004 -0.053 -0.103 0.099 0.000 0.687 -0.060
%% Number of fruit rib -0.070 -0.109 0.066 0.150  -0.208 0.375  -0.295
V% Content of V¢ -0.205 -0.019 -0.154 -0.100 0.090 0.352  -0.142
FHEOMEUE /% Percentage of coloring area -0.053 0.027 0.045 -0.033 0.022 -0.725 -0.072
AL EE Fruit setting rate 0.036 -0.064 0.011 0.167  -0.103 0.098 0.848
FEF(E Eigenvalue 3.261 2.067 1.969 1.928 1.515 1.259 1.228
FZ TRk /% Variance contribution rate 21.743 13.783 13.127  12.855 10. 103 8.392 8.184
ZiF 25Tk % /% Accumulative variance contribution rate 21.743 35.526 48.653  61.508 71.611 80.003 88.187
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Table 4 Comprehensive evaluation result of fruit setting rate and fruit quality indexes of Malus pumila ‘ Changfu 2’ pollinated by different

cultivars of Malus spp.

i HINHT BI85 Score of each common factor %%ﬁ"ﬁ' HERE
Pollination cultivar Comprehensive Order
1 2 3 4 5 6 7 score
SR WL R M. pumila * Starkrimson’ (CK) 0.34 0.74 0.5 -0.26 0.20 -0.19 0.21 23.90 4
T 2T Malus * Hongshuang’ -0.26  0.33  0.11 0.51 0.68 0.05 0.34 16.92 8
WESE LUK Malus ¢ Hongfen’ 0.01 0.49 -0.06 0.70  0.03 0.23 0.14 18.61 7
M35 4140 Malus “ Hongsha’ 0.01 0.62 0.29 0.62 0.24 -0.13 0.28 23.91 3
TS L19%° Malus “ Hongbo’ -0.27 0.71  0.18 0.34 0.08 0.02 0.95 19.38 6
G ZIH5° Malus “ Hongyan® 0.33  0.64 -0.02 0.28 0.65 -0.05 0.75 32.58 1
35 4155 Malus “ Hongliang’ -0.19  0.74  0.07 0.68 0.16 0.40 0.43 24.20 2
W3 TER% Malus ¢ Dorge’ -0.05 0.58 -0.29 -0.07 0.19 0.27 0.45 9.87 9
HEHCBER Malus ¢ Snowdrift’ -0.21 0.29 -0.12 0.18 0.06 0.03 0.51 5.22 12
M 3K Malus “ Xuelai’ -0.04  0.32 -0.07 0.50 0.03 -0.56 0.53 8.95 10
W5 EIF Malus * Xuekai’ 0.31  0.38 0.55 -0.02 0.16 0.08 0.26 23.52 5
M35 55’ Malus “ Xueqian® -0.28 0.82 -0.04 0.07 0.26 -0.21 -0.01 6.48 11
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