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Fruit quality analysis and comprehensive evaluation of 85 tomato germ-

plasm resources with different fruit types

LI Ziwei, LU Xia, SU Tian, ZHANG Yinghua, XU Bin

(College of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, Yunnan, China)

Abstract: Using 85 tomato germplasm resources with different fruit types as experimental materials, a systematic study
was conducted on the fruit appearance quality, flavor quality, and nutritional quality. Multiple statistical methods, includ-
ing correlation analysis, principal component analysis, and membership function method were employed to comprehen-
sively evaluate the fruit quality. The results showed that in terms of appearance quality, medium-sized tomato exhibited
rich variations in fruit shape, while small type and cherry type were mainly oblong, round and high round. The mature
fruit color was dominated by red fruit. In terms of flavor quality, the content of citric acid and malic acid of different fruit
types showed a large coefficient of variation, both of which were more than 40%. In terms of nutritional quality, the con-
tent of vitamin C, folic acid and the average content of 5 nutritional quality indicators in cherry fruit type tomato were all
higher than those in medium and small fruit type. The results of the correlation analysis showed that the overall appear-
ance quality of the fruit was significantly negatively correlated with the nutritional quality. Among the flavor qualities, all
traits showed a certain positive correlation except for the relationship between total acid content and sugar-acid ratio. In
nutritional quality traits, the correlation between vitamin C content and lycopene content was not significantly. Through
comprehensive evaluation using principal component analysis combined with the membership function method, 13 materi-
als with superior quality (X>0.6)were selected. The membership function scores indicated that cherry fruit type tomato ex-
hibited better quality than that of small fruit tomato, while small fruit tomato outperformed medium fruit tomato in quali-

ty. In conclusion, the large variation coefficient of citric acid and malic acid in tomato fruit provided significant selection
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potential in breeding process. The comprehensive quality of cherry fruit type was superior to that of medium and small

fruit type. The results of this study can provide a theoretical basis for the evaluation of tomato fruit quality and variety im-

provement.

Key words: Tomato; Quality evaluation; Principal component analysis; Correlation analysis; Membership function
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Table 2 Grading standard of quality characters of tomato

PR A R 757 T AF
Character description Observation method Assign
R ERINERIEFS Jei V=1, Ji [8=2, [l]=3 , i [ =4, K I8=5, 57 [l =6, Bk =7, ZLIE=8 , KHLE=9, B JE=10, 75
Fruit shape Visual inspection and I E=11

intuitive method Flat=1, Flat round=2, Round=3, High round=4, Long round=5, Oval=6, Peach- shaped=7,

Pear-shaped=8, Long pear-shaped=9, Pumpkin-shaped=10, Square lantern-shaped=11

AR SRR RYIRES k=1, #=2, Wi=3, 4k=4, =5, IRLL=6, W5 LL=7, LM t1=8 , 34K G 5k=9, LUK 3 %¢=10, 4L

Ripe fruit color

RIVZAR
Fruit top shape

R

Fruit furrow

Visual inspection and
intuitive method

SRS

Visual inspection and
intuitive method
ERIIERIIS

Visual inspection and

JRERS&=11, IRALIRER 5= 12, WEIR AL 56=13 , ZL B AN [)=14, ZLE4AH [0]=15 , G G AH T)=16

Light yellow=1, Yellow=2, Orange=3, Green=4, Red=5, Dark red=6, Kermesinus=7, Red-
dish-brown=8, Yellow background with green stripes=9, Red background with yellow stripes=
10, Red background with green stripes=11, Dark red background with green stripes=12, Orange
background with red stripes=13, Red and black alternating=14, Red and green alternating=15,
Orange and green alternating=16

TRIM=1, B=2, [°F=3, =4, ' 2R=5

Deep concave=1, Slightly concave=2, Round flat=3, Slightly convex=4, Convex tip=5

J=1,%=2, =3, H=4
None=1, Light=2, Medium=3, Heavy=4

intuitive method

AT i LS, A AR g BUA AN I B SR S, R
B N RBRRERE R 2 A, B KA RS
DIWE G, B 483 51 0 36k 3 1y, W, &
=80 CCUKARTRAT , FH T I 7 JRUR it Jofd i b A0S 9%
SRR BN R AR E K 3 AR

K ATAGO 145 X FHBE IR 1 (PAL-BXIAC-
ID F5) Il i S FH S R 2 5, DA% 3R s B G Ll =
B2 B/ SR B 5 A FH TR T e A N s v v 1k [T 7
M E. FHILEREZRHARAATFER
(CAD B B AR £ A3 R (MAD A B AR 77
o MNEAERIRASER RS 2. SR ZE S
FTEH PR RN e g A R C T E. ([ L
HAEPI R A BR A W) ELISA K377 £ 433
WE TG AL R B3R K -2 B T R S &2
1.3 BUESHH

K H Excel # P56 04 , K F SPSS 24.0 i
1T ERS 30T, % FH Origin2024 BEATAH =ML 2047 2
MEHIE. EEREGE TR AR UX)=
X Xmin)/ K= o) VI B H B R SE R HE AR 1 SR SR
BREEY, b, UG RS @ DM EE j AN 48R
(1) 38 BB, X N3 | S PPRHIES 7 AN $8 bR 1l
BAE X N j A FEARTE S AR (1 B /MEA
X ER j AN TRARAERE DA A (1 B KA

2 AR5
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Table 3 Frequency distribution of quality traits in tomato

R PEAR & FZR 534 Frequency distribution/%
Fruit type Chara?ctc.er
description 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PR BB 20.83 20.83 25.00 8.33 12.50 417 417 4.17
Medium  Fruit shape
fruit type g ¢ 417 8.33 54.17 833 4.17 16.67 4.17
Ripe fruit color
RITBAR 4.17 833 41.67 41.67 4.17
Fruit top shape
PNty 62.50 20.83 8.33 8.33
Fruit furrow
AR R 3.85 30.77 15.38 38.46 3.85 3.85 3.85
Small fruit Fruit shape
type AR 3.85 1154 3.85 4231 385 3.85 7.69  7.69 385 7.69 3.85
Ripe fruit color
RITEAR 7.69 11.54 6538 15.38
Fruit top shape
TR 84.62 11.54 3.85
Fruit furrow
PERERAY JE 2.86 57.14 11.43 22.86 2.86 2.86
Cherry Fruit shape
fruit type g 5t ¢, 2.86 40.00 42.86 2.86 2.86 571 2.86 /
Ripe fruit color
RIZAR 571 40.00 40.00 14.29
Fruit top shape
R B 97.14 2.86
Fruit furrow
=4 EMRLINHEM KBS
Table 4 Comparison analysis of appearance quantity traits of tomato fruits
P o~ R R RS FARRBUEE sy
Fruit type Parameter Single fruit mass/g F_mlt longitudinal F_mlt fransverse Fruit shape index
diameter/mm diameter/mm
R 5/IME Min 42.77 38.00 45.73 0.67
Medium fruit type g5 ff Max 158.65 83.91 69.90 1.83
T Average 85.99 52.57 54.60 0.98
FrufE % Standard deviation 29.87 10.96 7.81 0.27
45 5 ZH Coefficient variation/% 34.74 20.85 14.30 27.17
Z FEPEFE %L Diversity Index 3.13 3.17 3.18 3.63
N 5/IMA Min 18.25 27.80 31.80 0.74
Small fruit type BLRAE Max 87.33 90.07 4223 2.53
FHMH Average 34.40 44.47 35.55 1.26
FrifE % Standard deviation 17.19 15.19 2.96 0.43
A5 5t R4 Coefficient variation/% 49.98 34.16 8.34 34.41
Z FEIEHE 2L Diversity Index 3.13 3.18 323 3.55
PR AR f§/IME Min 3.56 16.27 18.30 0.79
Cherry fruittype g5 Max 30.12 48.60 29.90 1.80
“FYIMH Average 14.14 30.89 26.00 1.20
FrifE 2% Standard deviation 5.46 7.15 3.29 0.28
A5 5 25 Coefficient variation/% 38.62 23.13 12.66 23.50
Z PEMEFE %L Diversity Index 3.52 3.55 3.57 3.94
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FREREEMZAN, A SRR K, X
B R IME e KA B /ME R HEZE VAR S R AL
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AP IR £ o JOWHR B A5 S BE UBA i 5 FE A 13
KO EZER., BE S5 TUE L, 24 Hh RRE
i T R XU it J5 i B AR S R UK, B 14%
Horp DLSE R R & B A2 7 R 8K, =ik 67.00%,
PRI & B, AR5 R HUN 58.44%.

FEFTINFE () 6 /> S KU it BT AR bR o, SR8 &5

B (w, J5 [ FI¥E N 6.36% , i N 4.60% ~
8.40% , H: P By B iU 42 D5 Al D12, K 1 42 D13,
D17 #1 D24, % 58k 2 1 SR & & FIEN
0.69% , AL A 0.46%~0.99% , D10 SR & & 5 i
D17 el , & A ZEL 1 £5; IR LL-FIME N 9.38,
RN 7.06~12.35, 5= & D16, K2 D2, H
A 10 13 BIE PR L & TP 3 0KF 5 nl s v [E
V& B PIIMEN 5.71%, N 3.01%~8.72% , 5t
[14& D22, £ & f Ak D3 1 3 5 AR & & FH51E
M 6.30mg- g, ZMEA 0.67~1529 mg- g, H 4 DS
S i, D3 Bk, 208 AR 23 £, PLIAT IR R
T EEAFM R Z R B R SRR & =P E N
27 mg-g", Mg N 0.08~0.87 mg- g, FxH ] D12 £
[k D8 F1 D10 (1) 11 5.
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Table S Comparison of fruit flavor quality of medium fruit type tomato

e wCEHED wCERD PERREL wCAEIEREDEYD  wOT R wERED
No. Total sugar Total acid Sugar to acid Soluble solids Citric acid Malic acid
content/% content/% ratio content/% content/(mg-g')  content/(mg-g")
D1 5.80+0.46 fgh  0.60+0.05 ghij 9.61+0.10 def 4.52+0.07 1 6.33+0.11 g 0.15+0.01 k
D2 5.60+0.36 ghi  0.79+0.02 cd 7.06+0.40 m 4.96+0.08 ij 3.37+0.08 1 0.36+0.01 d
D3 5.00+0.17 hi 0.47+0.03 k 10.57+£0.28 ¢ 3.01+0.12 0 0.67+0.04 o 0.16+0.00 k
D4 6.40+0.56 defg  0.80+0.12 bed 8.04+0.56 jkl 4.78+0.15 jl 6.11£0.09 gh 0.12+0.01 1
D5 8.40+0.70 a 0.89+0.07 abc 9.44+0.19 efg 6.54+0.10 d 7.44+0.07 e 0.41+0.00 ¢
D6 5.60+0.56 ghi ~ 0.55+0.06 ijk 10.12+0.57 cde 6.68+0.10 d 6.19+0.09 gh 0.15+0.02 k
D7 7.00+0.56 d 0.77+0.09 de 9.13+0.59 fgh 3.99+0.09 n 1.724£0.02 n 0.24+0.02 h
D8 8.00+£0.56 abc  0.70+0.04 defg  11.37+0.25b 6.99+0.14 ¢ 15.2940.71 a 0.08+0.00 m
D9 6.90+0.53 de  0.90+0.04 ab 7.66+0.29 klm 5.9940.19 ef 4.06+0.08 k 0.19£0.01 j
D10 8.20+0.62ab  0.99+0.04 a 8.28+0.28 ijk 6.98+0.03 ¢ 11.64+0.15 ¢ 0.08+0.01 m
D11 5.30+0.6 hi 0.59+0.05 hij 8.97+0.46 fghi 4.78+0.02 jk 6.96+0.16 0.26+0.00 fgh
D12 8.40+0.70 a 0.71+0.07 defg ~ 11.85+0.47 ab 7.17+0.13 ¢ 8.55+0.21d 0.87+0.01 a
D13 4.60+£0.46 i 0.51+0.06 jk 9.03+0.21 fghi 5.18+0.12 h 5.70+0.11 i 0.21+£0.01 i
D14 5.20+0.36 hi 0.70+0.06 defg 7.4240.63 Im 5.03+0.05 hi 4.35+0.04 jk 0.25+0.00 gh
D15 6.00+£0.53 efgh  0.68+0.02 efgh 8.8140.55 ghi 6.01+0.10 ef 4.53+0.27 j 0.27+0.01 fg
D16 5.90+0.36 efgh  0.48+0.06 k 12.35£0.85a 6.67+0.11 d 5.85+0.01 hi 0.13+0.01 kI
D17 4.60+0.70 i 0.46+0.05 k 9.97+0.36 cde 4.81+0.17 jk 8.584+0.03 d 0.31£0.02 ¢
D18 5.90+0.82 efgh  0.64+0.06 fghi 9.19+0.39 fg 4.69+0.16 ki 6.08+0.14 gh 0.37+0.01 d
D19 7.20£0.61 cd  0.69+0.08 defgh 10.46+0.35 ¢ 5.58+0.13 g 2.43+0.15 m 0.12+0.00 1
D20 5.90+£0.40 efgh  0.68+0.03 efgh 8.67+0.21 ghij 5.824+0.09 14.82+£0.05 b 0.70+0.04 b
D21 6.70+0.44 def ~ 0.73£0.04 def 9.17+£0.17 fg 7.994+0.11 b 8.72+0.27 d 0.26+0.02 fgh
D22 8.20+0.61 ab  0.89+0.06 abc 9.21+0.30 fg 8.72+0.13 a 1.8240.17 n 0.28+0.01 f
D23 7.30£0.36 bed  0.71+0.05 defg  10.2940.16 cd 6.06+0.13 ¢ 4.61+0.00 j 0.28+0.03 f
D24 4.60+0.26 i 0.55+0.03 ijk 8.38+0.31 hijk 4.1940.06 m 5.48+0.44 i 0.31+0.03 ¢
“FH41H Average 6.36 0.69 9.38 5.71 6.30 0.27
FrUEZE Standard deviation  1.25 0.15 1.33 1.34 3.68 0.18
A5 R H CVI% 19.67 21.10 14.19 23.47 58.44 67.00

: RIPIAE/NG FBERIRAE 0.05 K 2ZEREFH . TR

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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TEFT 5E 141 6 /> SR S XUBE T3 F8 AR, B B
2 FHMEN 6.99% , i 3.80%~10.50% , H 1 5%
e 216, B/ 78, ER B 2 5 RR & &
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B4 11.15, 28084 5.61~17.25, fe = 152 216, f Ak
(15 226, HA 12 A B RZ s TP 3 K
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Table 6 Comparison of fruit flavor quality of small fruit type tomato
g wCEHE W(E'E&) R W(Ff‘iﬁ‘fﬁ.ﬁl%%) W(ﬁ%@z) w(ﬁ%%@?)
No. Total sugar Total acid Sugar to acid ratio Soluble solids Citric acid 7 Malic acid 7
content/% content/% content/% content/(mg-g')  content/(mg-g")
Z1 6.30+0.42 hij 0.50+0.04 ij 12.80+0.59 ¢ 5.87+0.07 k 8.73+0.11 0.70+0.01 a
z2 8.00+0.46 cde 0.59+0.06 ghi  13.52+0.73 d 6.23+0.18 j 5.66+0.08 k 0.09+0.00 1
Z3 8.30+0.53 cd 0.74+0.03 bed  11.21£0.31 g 6.23+0.17 j 1.91£0.12 p 0.16+0.02 j
Z4 6.70+0.56 ghi 0.66+0.04 defg 10.19+0.33 i 7.124+0.08 h 4.59+0.06 Im 0.20+0.01 i
Z5 7.70+0.53 def 0.60+0.04 fgh  12.76+0.16 ¢ 7.98+0.06 ¢ 7.92+0.34 gh 0.28+0.01 gh
76 6.00+0.20 ij 0.81+0.02 b 7.41+£0.07 m 6.17+0.05 j 4.10+£0.59 n 0.46+0.02 d
z7 7.20+0.62 efgh 0.65+0.06 defg 11.03+0.38 gh 5.01+0.04 m 5.62+0.02 k 0.06+0.00 m
z8 3.80+0.10 m 0.42+0.02 j 8.98+0.10 kl 4.02+0.03 o 7.10+0.41 i 0.12+0.01 k
79 5.80+0.26 jk 0.63+0.02 efgh  9.15+0.25 ki 12.18+0.09 a 2.20+0.06 o 0.11£0.00 k1
Z10 9.40+0.62 b 0.78+0.05bc  12.05+0.12 f 10.45+0.08 b 10.79+0.02 ¢ 0.30+0.02 g
Z11 8.80+0.10 be 0.69+0.01 cdef 12.75+0.04 ¢ 8.87+0.09 cd 8.86+0.08 f 0.15+0.03 j
712 8.20+0.10 cd 0.59+0.01 ghi  13.90+0.07 cd 8.97+0.07 ¢ 9.65+0.25 d 0.11+0.01 k1
Z13 5.00+0.20 k1 0.58+0.02 ghi ~ 8.62+0.05 1 4.3440.12 n 8.10+0.01 g 0.10+0.00 k1
714 5.70+0.56 jk 0.54+0.04 hi  10.54+0.30 hi 5.34+0.11 1 4.64+0.03 1 0.21+0.02 i
Z15 7.30+0.26 efg 0.77+0.05 be 9.49+0.23 jk 3.98+0.05 o 1.07+0.02 r 0.40+0.01 e
716 10.50+£0.53 a 0.61+0.05 efgh 17.25+0.66 a 7.81x0.11 f 9.37+0.10 de 0.29+0.02 gh
z17 7.50+0.61 defg 1.09+0.16 a 6.91+£0.50 m 7.33£0.09 g 14.83+0.02 a 0.16+0.00 j
Z18 10.30+0.56 a 0.70+0.05 cde  14.73+0.36 b 6.98+0.08 h 11.16+0.03 b 0.27+0.03 h
Z19 5.70+0.61 jk 0.61+0.03 efgh  9.33+0.61 k 3.13+0.05 q 1.43+0.02 q 0.46+0.01 d
720 7.30+0.00 efg 0.77+0.00 be 9.48+0.00 jk 6.65+0.07 i 4.34+0.02 mn 0.32+0.01 f
721 4.30+0.10 Im 0.43+0.02 j 10.09+0.27 ij 3.52+0.04 p 5.57+0.01 k 0.47+0.01 cd
722 8.20+0.78 cd 0.55£0.09 hi ~ 15.00+0.89 b 8.81£0.05d 10.72+0.02 ¢ 0.17+0.01 j
723 4.30£0.26 Im 0.43+0.02 j 10.01+0.24 ij 1.31+0.09 r 4.05+0.11 n 0.28+0.01 gh
724 7.00+0.20 fgh 0.55+0.02 hi ~ 12.81£0.07 ¢ 7.01+0.04 h 7.77+0.04 h 0.15+£0.01 j
725 7.90£0.70 de 0.55+0.05 hi ~ 14.37£0.13 be 7.93+0.07 ef 6.59+0.01j 0.57+0.01 b
726 4.60+0.30 Im 0.82+0.06 b 5.6140.06 n 4.88+0.08 m 9.32+0.12 ¢ 0.49+0.01 ¢
“FH41H Average 6.99 0.64 11.15 6.47 6.77 0.27
FRUEZ Standard deviation  1.79 0.15 2.76 2.40 3.40 0.17
5 ZHCVI% 25.66 22.85 24.73 37.07 50.23 62.07
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Table 7 Comparison of fruit flavor quality of cherry fruit type tomato

RS EFWMHEN 027 mg-g', ZilE AN 0.06~
1.00 mg- g, Fe i ) X16 L2 Bk X24 1 17 £5.
23 AEIRBEEMRELEFRMRLER

85 7 AN [) SR 28 35 Al 0% Y R S R 3R o s e
ERUNR 8 PR, 1E 24 4 v S 2 e g BRI rp 4k A=
K CHETHMMEN11.96 mg-kg', fie i 42 D19,

e wCEHE w(,é‘@?‘.) BERR L . w(ﬂ‘i‘%"‘fiﬁé%) w-(ff'?r’%@) w(%%@ﬁ)
No. Total sugar Total acid Sugar to acid Soluble solids Citric acid Malic acid
content/% content/% ratio content/% content/(mg-g")  content/(mg-g")
X1 8.80+0.30 efghi ~ 0.79+0.04 defgh 11.1540.18 gh 8.18+0.02 g 13.93+0.49 ¢ 0.25+0.01 h
X2 10.20+0.60 bed 0.69+0.07 jkl 14.83+0.64 b 8.12+0.08 g 7.96+0.02 p 0.25+0.02 gh
X3 9.20+0.40 ef 0.71£0.03 ghijkl ~ 12.8940.12 cd 8.79+0.06 f 10.64+0.02 g 0.64+0.02 ¢
X4 6.30+0.85 mn 0.8440.11 cdef 7.50+0.06 op 4.99+0.22 q 14.16+0.45 ¢ 0.28+0.01 g
X5 8.10+0.44 ijk 0.80+0.11 defg 10.20+0.83 jkl 9.21+0.10 e 10.23+0.33 h 0.23+0.01 hi
X6 10.2040.10 bed 0.79+0.03 defghi  12.97+0.29 cd 6.89+0.12 1 10.19+0.07 hi 0.16+0.02 k
X7 8.20+0.26 hijk 0.64+0.02 Imn 12.88+0.12 cd 7.11£0.08 jk 10.69+0.15 fg 0.13£0.02 1
X8 10.00+0.53 cd 0.88+0.07 cd 11.38+0.43 fg 9.89+0.14 ¢ 5.85+0.07 tu 0.25+0.00 gh
X9 8.20+0.44 hijk 0.75+0.04 fghijk  10.98+0.16 ghi 7.73£0.05 i 5.10+0.08 v 0.31+0.01 f
X10 8.80+0.30 efghi ~ 0.85+0.03 cde 10.35+0.01 ijk 7.76+0.09 i 7.21+0.36 qr 0.21+0.02 ij
X11 10.50+0.87 be 0.85+0.06 cde 12.35+0.54 de 7.96+0.13 h 11.41+0.04 ¢ 0.07+0.01 no
X12 6.70+0.53 Im 0.62+0.06 Imn 10.65+0.37 hij 6.72+0.04 m 9.73+0.22 jkl 0.18+0.04 jk
X13 11.70+0.56 a 1.34£0.11 b 8.73+0.37 n 10.43£0.15 b 9.63+0.11 klm 0.62+0.02 ¢
X14 7.80+0.00 jk 0.80+0.01 defg 9.79+0.07 k1 6.67+0.10 m 5.62+0.04 u 0.35+0.00 ¢
X15 4.10+0.79 qr 0.57+0.06 no 7.15£0.76 p 5.13£0.09 q 7.90+0.03 p 0.17£0.01 k
X16 8.80+0.26 efghi 1.89+0.03 a 4.66+0.08 r 6.47£0.07 n 11.98+0.05 d 1.00+0.03 a
X17 7.90+0.20 jk 0.7740.02 efghij ~ 10.30+0.07 ijkl 11.0420.05 a 10.01£0.12 hij 0.26+0.01 gh
X18 9.60£0.44 de 0.7740.04 efghij  12.47+0.27 de 7.89+0.08 hi 1.73£0.15 w 0.11£0.01 Im
X19 8.10+0.20 ijk 0.63+0.03 Imn 12.79+0.20 cd 6.98+0.05 ki 6.03+0.31t 0.12+0.00 1
X20 8.90+0.36 efghi ~ 0.58+0.03 mno 15.26+0.09 b 10.04+0.07 ¢ 6.72+0.10 s 0.31+0.02 f
X21 5.20+0.36 op 0.80+0.03 defg 6.50+0.30 q 6.23+0.03 0 9.01+0.12 no 0.17+0.01 k
X22 9.10£0.26 efg 0.50+0.02 op 18.20+0.15 a 7.88+0.09 hi 7.29+0.02 qr 0.11£0.02 Im
X23 7.40+0.36 k1 0.65+0.04 Imn 11.39+0.20 fg 7.21£0.02 j 10.86+0.17 fg 0.17+0.01 k
X24 10.30+0.20 bed 0.77+0.01 efghij ~ 13.38+0.09 ¢ 9.98+0.04 ¢ 7.50+0.04 q 0.06+0.01 no
X25 6.40+0.10 mn 0.44+0.02 p 14.66+0.30 b 9.47+0.08 d 9.49+0.24 Im 0.23+0.02 hi
X26 3.60+0.26 r 0.45+0.06 p 8.05+0.55 o 4.7240.05r 7.31+0.07 qr 0.09+0.00 mn
X27 5.60+0.36 no 0.51+0.04 op 10.9940.37 ghi 6.08+0.03 p 8.68+0.20 o 0.06+0.00 o
X28 11.00+0.53 ab 0.92+0.04 ¢ 11.96+0.31 ef 9.08+0.05 ¢ 15.20£0.10 b 0.31+0.02 f
X29 8.20+0.56 hijk 0.69+0.07 ijkl 11.85+0.36 ef 3.12+0.16 u 9.30+£0.05 mn 0.21+0.01 ij
X30 8.60:+0.82 fghij 0.67+0.05 klm 12.82+0.36 cd 7.19+0.09 j 8.68+0.02 o 0.18+0.00 jk
X31 4.80+0.20 pq 0.50+0.02 op 9.66+0.12 Im 3.76+0.05 t 6.98+0.05 rs 0.31+0.01 f
X32 8.30+0.20 ghij 0.91+0.02 ¢ 9.124+0.02 mn 9.98+0.03 ¢ 24.45+0.15 a 0.50+0.03 d
X33 6.30+0.70 mn 0.70+0.10 hijkl 8.99+0.45 mn 4.53+0.07 s 5.60+0.13 u 0.12+0.01 Im
X34 4.70+0.44 pq 0.44+0.03 p 10.68+0.65 hij 6.45+0.10 n 9.85+0.05 ijk 0.73£0.02 b
X35 9.00£0.26 efgh 0.87+0.07 cd 10.37+0.51 ijk 7.89+0.08 hi 10.99+0.52 f 0.25+0.03 gh
“FH41H Average 8.02 0.75 11.08 7.47 9.37 0.27
FRUEZE Standard deviation 2.01 0.26 2.66 1.94 3.80 0.20
25t R HLCVI% 25.05 35.03 24.04 25.94 40.51 76.09
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Table 8 Comparison of nutritional quality of tomato fruits of different fruit types

EL3S AR R A R AR C R TMEN
23.80 mg - kg, F s /2 X30, 4 39.95 mg - kg, 85
AR TGV AR C SR ZT

s s 3_(2&“@% (®)) w(TAMLLER) w(HER) w(IHHEE) wO-ERETHD
Fruit type No. ( Ilrtlar‘nllng content/ I(yc?p?r)le content/ 1(3011? glc)ld content/ I(Jrliltel'n f;)ntent/ Z;Zﬁgg?;tyr.w—%md
g kg Hg g pg g g g g'g
R A D1 19.09+1.19 ab 4.12+0.03 abc 9.25+0.08 be 1.80:£0.02 ijkl 0.660.04 hijkl
Medium D2 12.53£1.19d 2.95+0.01 h 4.63+0.16 i 2.37+0.11 cdefgh  0.96+0.02 def
fruit type D3 12.57+2.20 d 3.80+0.08 cdef 9.02+0.72 ¢ 2.53+0.19 bedef  0.70:£0.07 hijkl
D4 9.16+1.19 fgh  3.00+0.36 h 9.92+0.21 ab 1.64+0.28 kl 0.71+0.07 hijk
D5 9.20+0.23 fgh  3.48+0.12 fg 5.0140.03 ghi  2.2440.67 cdefghij 0.63+0.08 jkl
D6 6.86+0.92 hi 4.40+0.02 a 9.44+0.35 be 3.27+0.92 a 0.82+0.05 fghi
D7 0.07+0.09 j 3.53+0.31 fg 10.18+0.67 a 2.28+0.08 cdefghij 1.22+0.01 ab
D8 7.71%1.55 hi 4.080.09 abc 5.07+0.22 ghi  2.12+0.04 efghijkl 1.34+£0.20 a
D9 7.94+0.62 ghi 3.81+0.17 cdef 5.09+0.15 ghi  1.59+0.101 0.91+0.06 efg
D10 10.95+0.78 def ~ 4.28+0.25 ab 6.37+0.20 e 1.730.15 jkl 0.57+0.04 kl
DIl 1.59+0.46 4.23+0.02 ab 10.57+1.09 a 3.05+0.17 ab 1.02+0.07 cde
D12 17.11£0.96 be 2.22+0.05 4.67+0.06 hi 2.34+0.07 cdefghi ~ 0.69:£0.15 hijkl
D13 12.52+1.26 d 2.2540.15 4.59+0.07 i 1.92+0.02 ghijkl ~ 1.16+0.10 be
D14 10.08+0.45 efg 2.30+0.06 j 5.36+0.36 gh 2.474+0.31 cdefg 1.04+0.21 cde
DI5 18.68+2.27abc  3.27+0.17 gh 9.18+0.16 ¢ 1.82+0.22 hijkl 1.12+0.03 bed
D16 6.77+1.17 i 2.65+0.03 i 5.28+0.10 ghi ~ 2.61+0.40 bedef  0.78+0.01 ghij
D17 19.30+0.10 ab 4.01+0.13 bed 6.39+0.04 ¢ 2.69+0.10 bed 0.83+0.06 fgh
D18 17.67+1.01 be 3.94+0.26 bede 6.03+0.02 ef 2.10+0.01 fghijkl ~ 0.68:£0.01 hijkl
D19 2047137 a 4.18+0.41 ab 7.94+0.27 d 2.46+0.12 cdefg  0.82:0.12 fghi
D20 12.58+3.34 d 439+0.04 a 5.60+0.17 fg 1.60+0.08 1 0.66+0.04 ijkl
D21 12.98+1.45 d 3.64+0.04 ef 10.29+0.57 a 2.18+0.33 defghijk  0.54+0.04 1
D22 16.40+0.20 ¢ 3.73+0.40 def 9.32+0.08 be 1.89+0.08 hijkl 1.03+0.06 cde
D23 12.88+0.60 d 2.1540.10 j 6.12+0.53 ef 2.69+0.28 bede 0.88+0.05 efg
D24 12.04+0.58 de 3.22+0.06 gh 8.09+0.39 d 2.80+0.16 abc 1.2140.13 ab
SEA4ME Average 11.96 3.49 7.23 226 0.87
FrifEZ Standard deviation  5.36 0.74 2.15 0.46 0.23
NG Z1 10.61+0.58 j 3.66+0.14 cd 8.02+0.47 efg  2.45+0.17 abcde  0.79+0.08 ghi
Small 72 11.51+1.41 hij 2.76+0.02 h 10.10£0.33 b 2.82+0.91 abc 0.63+0.02 j
fruittype 73 2336+1.27d 4.09+0.57 ab 10.470.46 b 1.84+0.04 de 0.60+0.02 j
74 10.95+0.78 ij 3.11%0.10 efgh 6.8740.22ijk  2.4640.49 abcde  1.21+0.11 abc
z5 24.92+3.69 cd 2.31+0.07 i 6.35+0.03 jkl 3.10+0.08 a 0.94+0.04 efg
Z6 6.37+1.471 3.64+0.17 cd 73140.02 ghi  3.0940.50 a 0.93+0.16 efg
77 13.55+1.45 ghi 1.93+0.07 i 11.5740.13 a 3.02+0.83 ab 0.62+0.05 j
Z8 7.09+0.24 1 4.16+0.34 ab 9.18+0.70 cd 2.62+0.35 abed 0.57+0.11 j
79 9.99+0.29 jk 1.96+0.02 i 5.83+025Im  2.9440.13 ab 0.67+0.07 ij
Z10 16.77+0.61 ¢ 2.96+0.05 gh 11.50+0.98 a 2454031 abede  1.29+0.13 a
Z11 25.8741.58 bed  2.20+0.17i 7.67+0.26 fghi  3.20+1.14a 1.04+0.13 def
Z12 6.61+1.10 1 2.86+0.14 h 8.54+0.64 de 2.88+0.08 abc 0.6240.10 j
Z13 13.92+3.61 fgh  4.18+0.08 ab 10.66+0.93 b 1.69+0.06 ¢ 0.89+0.08 fg
714 11.69+0.50 hij 3.08+0.04 fgh 774020 efgh  2.97+0.04 ab 0.69+0.02 hij
Z15 14.05+0.08 fgh ~ 3.05+0.03 fgh 7454023 ghi  2.33+0.04 abcde  0.59+0.02 j
716 26.310.90 be 4.34+0.26 ab 6.09+0.58 klm 3.10+0.80 a 0.84+0.04 gh
z17 1530+2.37 efg ~ 2.79+0.09 h 9.36+0.31 ¢ 2.68+0.27 abed 0.66+0.01 ij
Z18 43.47+0.51 a 3.60+0.41 cd 10.32+0.49 b 1.67+0.02 e 1.02+0.07 def
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Table 8§ (Continued)

e ot w(éﬁi%‘f (&) w(FEMLF) w( ”1’@541) w(ﬂfﬁﬁ%) W())—‘?L%T@’;) _
Fruit type No. zlltar?mn_lc content/ LyC(.)pﬁne content/ FOll(.: z?lcld content/ Lutel.n _?ontent/ y-ammobutyr.lc_lamd
mg-kg") (ug-gh (pg-gh (mg-g" content/(mg-g™)
Z19 6.33£1.94 1 4.17+0.54 ab 4.65+0.07 n 2.02+0.24 cde 0.59+0.04 j
720 24.77+1.61 cd 3.58+0.09 cd 6.224+0.59 jklm  3.10+0.97 a 0.55+0.06 j
721 25.89+1.40 bed 3.93+0.07 be 5.46+0.08 m 2.42+0.21 abede 1.36+0.08 a
722 26.31+0.86 be 3.3740.02 defg 3.83+0.04 o 1.98+0.07 cde 1.25+0.15 ab
723 16.60+1.64 ef 2.81+0.28 h 7.01+0.07 hij 3.25£0.42 a 0.55+0.01j
724 17.66+0.48 ¢ 3.46+0.07 def 8.43+0.33 def 2.70+0.17 abed 1.13£0.21 bed
725 28.49+0.71 b 4.41+£0.63 a 8.33+0.78 ef 2.15+0.12 bede 0.55+0.01 j
726 7.54+0.44 kl 3.54+0.12 cde 7.45+0.22 ghi 2.70+0.02 abed 1.08+0.04 cde
“F-H{E Average 17.15 3.31 7.94 2.60 0.83
Fr#fEZ Standard deviation  9.09 0.73 2.04 0.48 0.26
MHERE X1 20.66+0.49 ijk 1.94+0.03 4.71£0.35 mn 1.89+0.07 hijk 0.48+0.06 pqr
frﬁietrgpe X2 34.400.90 be 3.75+0.07 cd 9.73+0.78 defg  2.38+0.06 defghij  0.61:0.04 mnopq
X3 25.45+0.18 gh 2.93+0.38 jk 10.90+0.99 abe 2.62+0.08 abedefgh 0.86+0.08 hijkl
X4 20.99+3.50 ijk 3.03+0.13 jj 8.57+0.54 hi 1.85+0.10 ijk 0.88+0.10 ghijk
X5 11.10+£2.33 o 2.20+0.02 pq 8.78+0.16 gh 2.65+0.40 abcdefg  0.38+0.03 r
X6 15.36+1.90 mn 3.2240.01 ghi 4.95+0.10 mn 1.63+0.05 k 0.58+0.04 nopq
X7 20.87+1.23 ijk 2.94+0.03 jk 6.96+0.37 jk 2.05+0.07 ghijk 0.47+0.04 qr
X8 36.98+0.40 ab 3.5240.01 def 5.624+0.11 Im 2.96+0.40 abcde 0.63+0.05 mnopq
X9 37.06+1.39 ab 2.99+0.03 ijk 10.28+1.12 bede  1.67+0.01 jk 0.62+0.03 mnopq
X10 0.95+£0.22 p 3.44+0.18 efg 10.72+£0.52 abecd ~ 2.54+0.19 abcdefghi 1.14+0.16 abed
X11 15.70+0.93 mn 3.55+0.04 def 11.224+0.92 ab 2.94+0.53 abede 0.65+0.08 mnop
X12 34.37+1.02 be 1.92+0.06 r 10.99+0.95 ab 2.63+0.11 abedefgh 0.93+0.10 efghij
X13 16.53+£2.28 Imn 2.43+0.02 nop 10.84+0.97 abe 1.92+0.16 ghijk 1.02+0.01 cdefghi
X14 31.88+1.46 cd 2.02+0.06 qr 9.91+1.01 cdef ~ 3.20+0.94 ab 0.88+0.10 ghijk
X15 22.44+0.99 hij 2.47+0.09 no 6.53+0.16 kl 2.23+0.11 efghijk ~ 0.99+0.02 defghi
X16 24.26+1.43 hi 4.07+0.20 ab 6.35+0.11 k1 2.52+0.12 abedefghi 1.24+0.05 ab
X17 34.64+4.81 be 2.33+0.06 op 10.96+0.47 ab 2.82+0.07 abcdef ~ 1.30+0.04 a
X18 31.55+0.29 cde 2.04+0.07 qr 7.51£0.20 3.26+0.69 a 1.06+0.10 cdef
X19 14.57+1.13 mn 4.27+0.02 a 5.51+0.11 Im 2.23+0.05 efghijk ~ 1.16+0.08 abcd
X20 29.88+0.22 def 1.99+0.03 qr 7.5440.34 j 3.01+0.41 abed 0.7440.05 klmn
X21 13.04+0.03 no 2.75+0.16 klm 4.28+0.13 n 2.93+0.24 abede 0.69+0.02 Imno
X22 32.11+0.38 cd 3.10+0.25 hij 5.63+0.08 Im 2.52+0.27 abedefghi 0.86+0.02 hijkl
X23 14.93£0.15 mn 3.60+0.00 def 11.09+0.91 ab 2.13+0.15 fghijk 0.66+0.12 mno
X24 23.51+1.49 hi 4.06+0.13 ab 8.80+0.44 gh 2.66+0.14 abcdefg  1.19+0.21 abc
X25 32.61+2.68 cd 3.66+0.49 de 4.69+0.01 mn 2.52+0.23 abedefghi 1.03+0.20 cdefgh
X26 16.62+0.731 mn 2.91+0.18 jkl 6.30+0.05 kl 2.99+0.91 abed 0.95+0.11 efghij
X27 17.46+0.58 klm 2.59+0.15 mn 4.68+0.06 mn 1.92+0.08 ghijk 0.924+0.03 fghij
X28 27.84+0.36 fg 2.4740.03 no 9.43+0.97 efgh  2.45+0.29 cdefghi  0.78+0.04 jklm
X29 21.66+1.65 ij 3.91+0.06 be 7.77+0.25 ij 3.16+1.08 abc 1.10+0.19 bede
X30 39.95+0.29 a 4.28+0.16 a 11.54+0.07 a 2.48+0.04 bedefghi  0.84+0.08 ijkl
X31 17.74+1.22 klm 3.42+0.05 efg 9.22+0.67 fgh 2.01+0.02 ghijk 0.95+0.07 efghij
X32 23.46+1.75 hi 2.68+0.05 Imn 4.66+0.01 mn 2.4240.43 cdefghi  0.53+0.04 opqr
X33 19.76+6.72 jkl 3.49+0.07 def 5.51+0.06 Im 2.96+0.22 abede 0.95+0.16 efghij
X34 24.27+1.64 hi 3.34+0.03 fgh 9.74+0.34 defg  2.19+0.32 fghijk  1.04+0.11 cdefg
X35 28.32+2.76 efg 1.94+0.03 r 4.714£0.35 mn 1.89+0.07 hijk 0.48+0.06 pqr
“F-H){E Average 23.80 3.07 7.95 247 0.86
Fr#fEZE Standard deviation  8.80 0.72 2.41 0.45 0.23

T« R SIAS )N B R A — SR AN F] R E 0.05 KT 225 835

Note: Different small letters in the same column indicate significant difference among different varieties of the same fruit type at 0.05 level.
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BRI D7, AUA 0.07 mg-kg'o T HLI I AN FLA
A0 B AN LL R B BT A v TR SR AL L /)
R 725 Fih A D6 AL R & &R, 70l
441 pg-g' F 440 pg- g BRI X12 AL
KEERIN N 192 pg g'. MR K S &
zﬂJi ERKE PR R B AL IR = T R A
*D/J‘%i YIE N 7.95 png-g', /NRBIFE AT 38 255
e TR R AR RR Y 35N 2.60 mg - g /NRAL
%ﬁbu 721 [ - J 3 TR & B » N 1.36 mg~g , i
42

TR PERE R X5, &&= N 038 mg-g's

//_RIZl
SSUE IR AR AR S R A MR IR B A i

TN RASZE 30, v RIS AR 2=
2.4 AEIRBEAMREREMEREX ST

XF 85 A7 AN [) A 3 i 5 Y AR S i o FR AR AT
FRME T, B 1 W RAE SRS ot 2 1) B
ORI AE DG o SRS A oot i A bR SR A0 SR T

TERE RIE R B EACR 2 IEA O iRt 5 R 1
T2 V) T il R ABATE SR AR IEAH O IR TR AR 5 2R
T A8 7 B B 35 UM O 5 B R AR AN 5 R
Joi B SRR TEAH G SRR H S v R A AR
R, R RNE BAE F IEHR. RL
R ity S5 PR o SRR S R S B E RER B AT
BEETEY & E ATERSEEMEFIEHR &
REESTIEEEIEY S8 CERR S EER R
IEARSR, 5 HE R b 500 S 2 ORI G s IR LL 55 PV
PR TP & B RARE 3 A OG IR I BB & &
g & B 2R B RS0E IR
RPELER CEBEFMAR T EMAEARZE
BB, AR ST ity o A4 AR TR A7 76 AS [R] 2 2 AH
KM, Jorh SO B RTE MR S R AR R C
SEREHPERE HAEES H SRR ERE
UM O BERR LU 5 PR R B R T A R B 2 AR

2993 s s 08 s =gz g 2
N N N N N N n n ynn 4 4 4 4 23 4 4 2 I 4
n A A A h A pA n ©n Lo

| B |
SL2 -0.11 *% * % *

0.8
SL3 o023 015 . " "
SL4 fo.10 033 -030 *

0.6
SL5 |.0.14 017 -0.15 0. = v e
SL6 |-0.14 032 -0.13 051 089 e wom s 04
SL7 {026 018 0.18 020 066 - "o E&ﬂ
SL8 043 -0.11 030 -0.24 -0.13 -0.37 0.54 = 02
SLY 10.072-0.15 0.15 -0.20 -0.40 -0.41 -0.31 0.064 * .
SL10 [.0.19 0.043 0.11 -0.15 0.13 -0.13 -0.19-0.073 0.50 s » * - 0.0
SLI1 017 -0.16 0.12 -0.088-0.32 -0.33 -0.12 020 0.54 -0.39 .
SL12 |.0,18-0.069 0.17 -021 -0.37 -0.42 -0.34 0.022 0.67 0.29 0.41 - —0.2
SLI13 [0.12 10.30 0.026-0.084 -0.19 -0.26 -0.27-0.047 0.31 0.27 0.076 037
SL14 (047 023 0.13 021 0.037 0.1 -0.087-0.15 0.030 0.34 -0.190,0013 0.18 0.4
SL15 10.040-0.14 0.12 -0.12 -0.51 -0.52 0.46 0.024 042 0.032 046 036 0.20 0.077
SL16 10.0210.00870.035 0.047 0.15 0.19 0.040 -0.11 -0.16 -0.25 0.090 0.13 -0.0100.060 0.049 » 0.6
SL17 [0.036 -0.15 0,095 -0.14 -0.099 -0.14 -0.0480.085 0.12 0.1 -0.0550.0072.0072-0.16 -0.015 0.039
SL18 -0.8
L 0.14 0.055 -0.15 0.13 -0.096-0.10 -0.0560.050 -0.20 -0.26 0.10 -0.054 -0.16 -0.11 0.019 -0.25 0.048
SL19 o1 0.082 0.19 -0.13 0.069 0.052 0.033-0.033-0.043-0.0170.0024 0.12 0.0620.0063 0.10 0.0540.00430.055

-1.0

VE ¥ RIRTE 0.05 KT E A I ¥+ R IRLE 0.01 ACPHE ZA9S. SL1. K SL2. B (1 ; SL3 IR ; SL4 FLH B4 ; SLS HLR R
155 SL6. T i AR s SL7. i SRR s SLS. HIE AR SLY. a5 SL10. S R 5 25 SL11. BERR EL s SL12. vl PE M Y& 5 SL13. Arks
Fi% & SL14. SE R &5 SLIS. 4E4E 3 C & & SL16. FHANLLH & it SL17. MR & 7 SLIS. HF 3 # &/ SL19. p- 2k T IR &

2
Note: * represents significant correlation at 0.05 level; **represents extremely significant correlation at 0.01 level. SL1. Fruit shape; SL2. Ripe

=N

H;

fruit color; SL3. Fruit top shape; SL4. Fruit surface furrow; SL5. Single fruit mass; SL6. Transverse diameter of fruit; SL7. Longitudinal diameter of
fruit; SL8. Fruit shape index; SL9. Total sugar content; SL10. Total acid content; SL11. Sugar-acid ratio; SL12. Soluble solids content; SL13. Cit-
ric acid content; SL14. Malic acid content; SL15. Vitamin C content; SL16. Lycopene content; SL17. Folate content; SL18. Lutein content; SL19.
y-aminobutyric acid content.

1 EfmMSmEMERIEX ST

Fig. 1 Correlation analysis of quality traits of tomato
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0.287 1~0.623 8 2 [a], H 55 & of BB AT 7 B = 1Y
D12 {EA R R BT i B2 U R HE A 28 7, SR8 ek 30Ul
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A
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\
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R IR LU 0 21 R B IR AR B TR
ST A, e 4EZE R CL B I ZR A IR
T EIX 3 MBS RICE IR R 5 5 By
A7 B IR AT R B RS 5 6 B B

%9

s J& PR BB 7E 0285 3~0.622 6 ], Horh 5 J& Bk 3
E13 53 e = 19 Z18 TEAS [F) S 1Y 3% i A k) bk 44 26
8, F B R BUH G 0 B 223 Hi4s 85 PRk SR K
Hiti S 5 25 G SR JE R B AR 0.350 7~0.716 8 2

BEIMREBEIBIRHER T 3T

Table 9 Principal component analysis of quality indexes of tomato

wb T AR AR F 4> Principal component

Quality index 1 2 3 4 5 6 7

P i S48 4% Fruit transverse diameter -0.860 0.267 0.066 0.186 -0.121 0.153 0.214
P & Single fruit mass -0.818 0.146 0.166 0.091 -0.212 0.198 0.293
JUBES & Total sugar content 0.737 0.178 0.233 0.114 0.023 0.385 0.264
] A & Soluble solids content 0.690 0.199 0.159 0.221 0.039 0.142 0.374
4ELE 2 C & Vitamin C content 0.660 0.004 -0.160 0.389 0.042 -0.042 -0.144
P i R\ 4% Fruit longitudinal diameter -0.637 -0.393 0.557 0.046 -0.029 0.206 0.151
IRV Fruit furrow -0.496 0.175 -0.259 0.311 0.332 0.462 0.007
Fr 5% & & Citric acid content 0.435 0.332 0.044 -0.072 -0.219 0.277 -0.015
RILFEEL Fruit shape index 0.140 -0.690 0.540 -0.112 0.103 0.111 -0.074
FI¥ Fruit shape -0.033 -0.646 0.065 -0.071 0.194 0.297 -0.266
SR 5 Total acid content 0.297 0.596 0.432 -0.420 0.191 0.120 0.019
SRR F i Malic acid content -0.037 0.555 0.216 0.170 0.296 0.049 -0.442
RIZIR Fruit top shape 0.191 -0.109 0.688 0.274 0.046 -0.330 -0.146
PEREZ . Sugar to acid ratio 0.505 -0.408 -0.113 0.584 -0.082 0.269 0.183
I 5t Folic acid content 0.133 -0.112 -0.042 -0.446 -0.237 -0.015 0.222
F 4l % F & Lycopene content -0.167 0.019 -0.060 0.412 -0.616 -0.032 -0.382
3% 2% & Lutein content -0.037 -0.329 -0.423 -0.006 0.528 -0.213 0.271
A Ripe fruit color -0.354 0.227 0.198 0.355 0.499 -0.196 0.018
y- 23 T BR & & y-aminobutyric acid content 0.025 0.073 0.190 0.274 -0.141 -0.563 0.391
¥R Eigenvalue 4.280 2373 1.791 1.568 1.387 1.266 1.132
TR Contribution rate/% 22.526 12.488 9.424 8.251 7.300 6.665 5.960
ZiFTiHk%E Cumulative contribution rate/% 22.526 35.014 44.438 52.689 59.989 66.654 72.615
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Table 10 Comprehensive score of fruit quality of tomato
with different fruit types

e RBERBIED) L e EIERBED  ZE
No. Membership HE4 No. Membership A4

function value Rank function value Rank
X13  0.7168 1 D10  0.4796 44
X16  0.693 1 2 X4 0.477 5 45
X28 0.6842 3 X34 04771 46
X32 0.6468 4 Z15 04738 47
X8  0.6433 5 Z1 0.464 6 48
X17  0.6338 6 D23 0.4616 49
D12  0.6238 7 VA] 0.460 4 50
Z18  0.6226 8 D21  0.4589 51
710 0.6160 9 72 0.452'5 52
Z16  0.6142 10 D19 0.4486 53
X2  0.6123 11 X21 0.4486 54
X20 0.6105 12 D18 0.4457 55
X3 0.603 8 13 X29 04436 56
X24 0.5988 14 X33 04436 57
X22 0.5981 15 z6 0.440 5 58
Z11 05975 16 D20 0.4357 59
X1 0.596 3 17 D17 04323 60
722 0.5929 18 721 04322 61
X18 0.5891 19 X27 04263 62
X35 0.5825 20 726 04141 63
X11 05741 21 D4 04122 64
zZ5 0.568 6 22 D15 04121 65
X9  0.5523 23 D2 0.408 7 66
X6  0.5509 24 Z14  0.4023 67
X14 05506 25 D9 0.401 4 68
X30 0.5483 26 D14 0.400 6 69
725 0.5458 27 D16 0.3996 70
X7 05439 28 X15 0.3933 71
X25 05413 29 D13 0.3834 72
X5 05409 30 77 0.380 7 73
X10 0.5336 31 D7 0.3693 74
Z9 0.5305 32 X26  0.3652 75
712 05270 33 Z19  0.3619 76
X19 05199 34 D1 0.352 4 77
Z17 05155 35 D6 03521 78
X23 05138 36 D24  0.3512 79
D5 05099 37 X31 03507 80
D22 0.504 6 38 Z13 03176 81
X12  0.5007 39 DIl 0.3093 82
724 04958 40 Z8 02922 83
720 0.4934 41 D3 0.2871 84
Z4 0.489 2 42 723 0.2853 85
D8  0.4832 43
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