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Synthetical evaluation based on effects of pollination
on fruit quality of ‘Red Fuji’ apple
XU Chen-Shan

( Agronomy Department , Dezhou University, Dezhou 253023, China )

Abstract: ‘Red Fuji” Nagafu No. 2 was used as female parent and nine varieties were used as male parents to study
the effects of pollination treatments on mature fruit of ‘Red Fuji’ apple by synthetical evaluation function based on
principal component analysis. The results showed that there were significant differences on main economic characters
of fruit such as anthocyanin, fruit weight, vitamin C, ratio of TSS to acid, soluble sugars, soluble protein and ti-
tratable acidity. However, there was no obvious difference on fruit shape index and firmness. Six principal compo-
nents (PC) whose total cumulative contribution reached 96. 02% were extracted by principal component analysis.
The synthetical evaluation function was composed of scores of principal components and relative variance contribu-
tion. From high to low, the arranging order of the synthetical scores of the nine pollination treatments, which were
assessed by the synthetical evaluation function, was ‘Xueqgiu’, ‘Meihong’, ‘Huoyan’, °‘Starking’, ‘Daoge’,
‘Quanjiahong”, ‘Xuanli’, ‘Hehong’ and ‘Fenya’.
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Table 1 Effects of different pollen sources on quality parameters of fruit
Quality parameter Starking Quanjiahong Hehong Meihong  Huoyan Xuanli Daoge Xueqiu Fenya
Horizontal diameter (cm) 8. 975 7. 827 8. 267 9. 261 8. 436 7. 785 7. 865 7. 964 7. 925
a d be a b d d cd cd
Vertical diameter (cm) 7. 416 6. 639 7. 311 8. 139 7. 243 6. 752 6. 662 6. 871 6. 817
ab c be a be be c be be
Fruit shape index 0. 8267 0. 8479 0. 8849 0. 8789 0. 8579 0. 8670 0. 8487 0. 8630 0. 8608
a a a a a a a a a
Mass per fruit (g) 276. 4 186. 7 240. 0 323. 3 246. 4 192. 9 193. 6 209. 5 184. 3
b e cd a be e e de e
Volume per fruit (cm®) 351. 7 219. 0 281. 3 386. 0 280. 7 226. 0 225. 7 246. 0 215. 3
a c b a b c c be c
Anthocyanin (U/100cm*) 21, 34 11. 43 12. 65 16. 05 26. 91 15. 65 11. 07 17. 14 10. 50
b ef e cd a d f c f
aChlorophyll a (pg/cmz) 0. 3924 0. 5370 0. 4412 0. 3536 0. 5315 0. 3691d 0. 3688d 0. 3667 0. 6721
cd b c d b d a
b Chlorophyll b (pg/cm?) 0. 4425 0. 6652 0. 6840 0. 4879 0. 6250 0. 4466 0. 4463 0. 4221 0. 7305
b a a b a b b b a
Carotenoid (,ug/cmz) 0. 0463 0. 0502 0. 0533 0. 0552 0. 0605 0. 0712 0. 0274 0. 0470 0. 0458b
b be b b ab a c b
Firmness (kg/cm?”) 6. 628 7. 167 7. 067 6. 739 7. 137 6. 440 6. 987 7. 216 6. 574
b a a b a b a a b
Total soluble solids (%) 12. 60 13. 33 12. 91 13. 33 13. 53 13. 00 13. 76 14. 02 12. 49
cd abed bed abed abce bed ab a d
Dry matter in fruit (%) 16. 12 16. 32 15. 28 15. 24 15. 01 15. 67 14. 48 14, 47 13. 08
ab a be be c c c c d
Soluble sugars (%) 11. 91 12. 96 12. 23 13. 34 13. 28 12. 69 13. 32 13. 87 11. 58
de be d b b c b a e
Titratable acidity (%) 0. 2187 0. 2944 0. 2860 0. 2692 0. 2103 0. 2187 0. 2187 0. 2439 0. 1682
cd a a ab d cd cd be e
Ratio of TSS to acid 57. 61 45, 28 45. 14 49. 52 64. 34 59. 44 62. 92 S57. 47 74, 24
c e e d b be b c a
C Ve (mg/100g) 5. 326 7. 123 5. 641 7. 660 6. 718 6. 615 6. 154 7. 339 5. 284
g c f a d d e b g
Starch (%) 0. 3667 0. 3804 0. 3899 0. 4146 0. 3821 0. 3183 0. 3389 0. 3108 0. 3565
abce abce ab a abe d cd d bed
Soluble protein (mg/g) 10. 56 7. 403 7. 569 8. 109 10. 95 5. 670 7. 178 12. 10 5. 734
b cd cd c b e d a e
: s (P=0. 05),
Note: P value of significance was estimated by Duncan’ s. The different letters express significant differences at P=0. 05 level.
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Table 2 Eigenvector, eigenvalue, variance contribution and cumulative contribution of six principal components (PC)
. 1 2 3 4 5 6
Quality parameter . . . . .
PC1 PC2 PC3 PC4 PC5 PC6
Horizontal diameter 0. 330 -0. 264 0. 124 0. 070 -0. 013 -0. 132
Vertical diameter 0. 338 -0. 244 0. 003 0. 090 0. 169 -0. 152
Fruit shape index 0. 073 0. 010 -0. 359 0. 063 0. 578 -0. 095
Mass per fruit 0. 362 -0. 211 0. 076 0. 060 0. 062 -0. 124
Volume per fruit 0. 353 -0. 229 . 107 0. 006 -0. 009 -0. 134
Anthocyanin 0. 203 -0. 048 0. 353 0. 198 0. 032 0. 480
a Chlorophyll a 0. 252 0. 185 0. 138 -0. 416 0. 042 -0. 204
b Chlorophyll b 0. 161 0. 191 0. 366 -0. 409 0. 056 -0. 151
Carotenoid 0. 103 -0. 096 -0. 137 -0. 161 0. 373 0. 658
Firmness 0. 079 0. 320 -0. 128 0. 453 -0. 243 0. 011
Total soluble solids 0. 112 0. 447 0. 074 0. 174 0. 104 -0. 101
Dry matter in [ruit 0. 230 0. 032 -0. 126 -0. 311 -0. 415 0. 370
Soluble sugars 0. 182 0. 412 0. 054 0. 111 0. 187 -0. 035
Titratable acidity -0. 237 -0. 155 0. 419 051 237 0. 017
Ratio of TSS to acid -0. 271 -0. 125 0. 359 . 226 197 0. 001
C Ve 0. 221 0. 302 -0. 111 0. 035 0. 275 0. 103
Starch 0. 217 -0. 261 -0. 276 0. 281 -0, 118 -0. 071
Soluble protein 0. 212 0. 141 0. 330 0. 309 -0. 165 0. 158
Eigenvalue 5. 871 4. 041 2. 647 1. 856 1. 506 1. 363
Variance contribution (%) 32. 62 22. 45 14. 71 10. 31 8. 364 7. 573
Cumulative contribution (%) 32. 62 55. 07 69. 77 80. 09 88. 45 96. 02
6 o , 1 o (2004) 2001
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Table 3 Principal components (PC) scores of fruits pollinated with varieties

Scores of different principal component (PC)

Pollen source

7 Z, 7, 7, Zs Zs Total scores
Starking 1. 531 -2. 574 2. 461 -0. 994 -2. 066 0. 180 0. 023
Quanjiahong -0. 509 1. 545 -2. 528 0. 161 -1. 849 0. 866 -0. 275
Hehong 0. 568 -1. 019 -2. 573 0. 249 -0. 311 -0. 333 -0. 466
Meihong 4. 646 -1. 210 -0. 803 -0. 074 1. 418 -1. 225 1. 191
Huoyan 0. 957 -0. 010 1. 197 2. 380 0. 499 1. 791 0. 946
Xuanli -1. 215 0. 332 -0. 066 -2. 914 1. 436 1. 477 -0. 417
Daoge -1. 676 2. 096 0. 952 -0. 369 -0. 584 -2. 031 -0. 184
Xueqiu 0. 483 3. 582 1. 330 0. 538 0. 583 -0. 143 1. 303
Fenya -4, 784 -2. 743 0. 029 1. 023 0. 874 -0. 583 2. 122
% 33. 97 23. 38 15. 32 10. 74 8. 710 7. 886
Relative variance contribution
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