@b & L F . 2019,28(8):1282-1293
Acta Agric ulturae Boreali-occidentalis Sinica

2% iR H 1 . 2019-07-09

doi:10.7606/3.issn.1004-1389.2019.08.010

% 25 3 Bk < http: //kns. enki. net/kems/detail/61. 1220. s. 20190708. 0913. 022. html

ASTRTEEB 2 i AL S92 45 9 e P b A B it % ot il ffF 52

BEITHE B OUR R LR

%ﬁ 9%4\ an

CH R gl K2 A bR 2208, 220 730070)

m O=E

VAATR) R A FN Fy AR 2 030 2R 52 0 b1k, 23 3 R o

JBT L SR BT L Rk A A B 1 N 2

B S A bR BEAT SR A 0T I X 32 RO AT AR BT B BIF TS L SR T 0 SR S R A A Skt A Bl s AR i

PRI

SERFY, (OF, BRI b 7261 A1 7264 B9 B L FC 8 F7 0 5T A B A 4 8 0 2K 2

] B SO B B L R TE 6 ke/m® A (O TR E ML P A A AR R C B a4
ST DA K 2K B R 2 B A R R 4 3545 L 23R B 100 00 LA 0 R AR 84S 28O B L TG BACR B A R AL R
VAP B LA R T i AE TR A 5T e 0 Y 3 AL SSCR BRI I 5 (3D JR AR R 7261 4% 45 b i 3t A% J 19 I B, ELT

VPR TR PR 1 AR AR R C DA KR A3 R s R A AR L (ELJE T R SRR AT S Ik AT A

B IR R G R
KRR VBT 5 IR T s T 5 R L 5% 1)
FESEESE S641.2 iﬁ*f A

BEBE T i (Lycopersicon esculentum Mill) J&
M Bk (Solanacea) T i JE 2T R 1 a WA E

Y. T EENBRMAR EAER CHEERY
Jot, AL NI B 4 AR R AN b R

KR, SRR, TP EA 13 MdEA
R LA 17 Fh Py ot — 58 4 B 1 3 b AR 5
EHERATGA 7Y% ~10%, B R C a8 m
A3k 66 mg/hg, H4EE R C Jiv 40 8 20 52
B 1.7 55 PR Z Ah ARk S B R
A T, AT fd T £ A 2 R R O S 2
R NI B D (AR AR T KT 1Y 42
1o s NATTXH AR 25 il SR R 2 SR S K/ A 1
JER A I R Ok s, T 3 R B R AT R
T 705 o BT T R A R SR R R R K

e 00 i 5 2 AL G AP UL T L RUBR & RS
I i JOT o S AR BT 0 B O AR AR, AP
st JOE 2 B R S e S (H SR R R AR TR Y
EALRH R SR B A 4R R R R
T SR B A B o AT A0 e R (0 AR R B
J2 ] W7 AR Bk 2 7 A 7 ek R v SR S B 1
fabr , MRS H R A S R BB R

BB HE:2018-11-27 1ZE@BEHA:2019-01-19
HEEWB HE A AR =54 (31560663)

NEHRS

— BRI

1004-1389(2019)08-1282-12

CIREB WA RO (N T AL 2 8 N R A
RS SUTE EI B SR DR URE S NE (WFviE= {0
FEEARME 22— AT E R T R AR
MY R C 555500 R LB TR

EA B VIR RN . ] 7 v bl A AT G R 2
PR 2 A0 AR S XU it SO A ke PR R T

PR A5 e B IR 4D 5 i 2 S Ay 1R R L 5
AL B IR Tl L R IR AFTE TR
PP VE £0A AR SE P i) — Bl R AR b &R
29 O R S I b R B 8004 ~
90 90117, JE VA bl it o K H A T A A 25 B 3
TEREAR . 2220 AFS A3 5 Xk AN (] 7 56l it A R A 7
S P R R BT AT LRI 5T 5 B AR AR X
FRBE A R S S SR AT SR A . BRILZ
S PEME Tl Pl A EI‘J S A B R 25 )
e, BT AR W B 2 ) B S5 i 3 BT A S 3T
Ay SRS BT Y o AR AR ,Eﬁ%wl’\]%ﬁﬁﬁ
A o B AR B BR T XA A B B AT
TER LR BRAE T Z AR AT H R R
FAAERY 2 RAEG W0 BoAT U 5 HUm 55 B0 A
Prggg R @I RE . © A BT R BN R R

FE—EE IKI5IE . L WS WS Y AR S E P . E-mail : 824482750@qq. com
BEES B/, & Wt 5 W O ) 5 A S A B . E-mail: weixh@gsau. edu. cn



8 1 B ITIR A AN [e) B 78 0 SR 928 IR AR e L B 3t 4 1) B 5 .+ 1283 -

L 7 25 o8 B S B K R Y o 5 M 22 T 2R W) 5
) S Ak 3 502 S R 5 A A AR A X A [
i ot B TR d R AT TR G T S K

A I E 20 BB il SR AR T A AT S R
22 BRI RS AN ) A2 B 3 2R S R SR AR I DL SR
Ay A A s AR Y 38 1L 74 S B AT 5 7 R L
I o PRI A 6 o %o AN [ 4 B 2 i 2R 52
AP R OAL R (HEA R C i B K
YA Py J5T 25 BT RS 193 458 o B AH DG A B S
J5 AR 845 1 BEAT 25 VR L BT AN R Rk 7
RSB SRR S O 2R 52 A AR 8 AR RO
B R S B A i i O R b R A — S A PR A
X B v PR T 00 SR S A SRR LB R A (B
PR 2 RE AR B AT B2 S PR i L

1 w57

1.1 REHB SR

B AN TR AR B Fy AR AR 35 i S s 48 )2
PEE SR RT3 A N
F, 045205k 5718( 2 865 Fl£ 855).7264( 4
J5 F£ 811).6744( 2 834 FIR J5).7263( 4 J6 Fl
£811).5719( 4 J6 F1¢ 855) F1 7261 (4 809 14
811), R T 2018 4E 3 H & 8 H k17, Ptk
e i 56 4 U 5 43 ] B ATL DA [ — b A 56 i, 1 A
) S0 H bR LR 50 AN R SEAE R ik g0 b i L R
TRRE SR AR EE S Y Kz ML =, PR
BUBR R 45 . JC 0% B SR IE B A R /N RN B —
SRR A T i SR S SRS FH 2R AR K Uk T 43
B [R) PR 35 hm 3% S 1) i 3 8 7 o 8 LT i &) 3%
TRAIE A — 70 “CHRAGIR PKAH sl ok, 647 7 i
IR it 0T A B Uk G A R T A S T A
HHOCHE B3 B0 7 , B A bR B D 2 EE A 3 K B
A
1.2 MEmMEEAZE
1.2.1 =B A =S E  HiiEks R R4
SHIL e SR S AR R 3 B R T K ) | BRI AR 1
BRI RV B R i, O M H
REHEH=1.0 I BETER, BIER R 0. 85~
1.0, mEIE RN 0. 71~0. 85, B J<<0. 7118
SRIGFEIE 10 AR I IRDF a2 /N, Bl AL B 10 4
AN [ AR 000 A K e oA A i, AR A 1R A 3R B — 4T 4
FRGBR T, 3 8 s 43 B0 1~ 105 24 2R 52 LA
Ji o BE B BE B [F] P2 B 2 80 11 50 % 2 ik 5% 52,
T B R i B AR SO 2 i AR R T AR R

(B 667 m® #1700 MR AT o LA [F] & Fl
JAbEEL ERE 3K,
1.2.2 SRI/ARBRKRER @Y RGBT RH
2.5 6~ GRE I 9 I T IR I 7R T 434K
Z: XK R A5 0 18 D v 0 7 0 21 3% Jo k0 4
A AE R X BOR 0.1 mol/L NaOH % &
T AT T T A 3 R R L £ vk
FE . AV R B 0T AT BOCR BB E s iE G250
Yoo R AT

S A2 BT S % Toor %5 ()5 3k 47
D2 o R T o 0 5P 0 2 DA 98 2 I A v il
2, ZE B SR TP T MObR v T 4R
1.3 HEBELAEBERHH

K H Excel 2016 43 H7 % 2% 48 OF 1E &, 1]
SPSS 19. 0 B % 1280 56 B 40 F A7 1 25 M A 50, L
ARG ARy 2 5 RE=S/F, X 100005 B
= (F,—MP)/(HP — MP); A & 143 J1 Ta=
(F,/MP) X 100; # @& {6 = (F, — MP)/HP X
100% s HAK FE = (LP—F,)/F, X100% .,
S HPRERZE Fy a5 A0 R AE . MP Ry %
HUE L, HP DR R AUE , LP M e RAEDY

2 HREAMN

2.1 EAMF RERFEMRIBRERR
TROH

122 1 AT, S [ A 3 oh 2R 5 1 SRR
REWENEES, EARRT J6 MR R K, HIK
809 Fl 865,55 J6 It b 3 22 F s AN 2 A 7 i 2R 5
4 BLA% TG W 8 2 5 5 X6 AN [) 3 i S S B R i 2 1)
P nl i, J6 By B R BT i B oKL R IR 809, 855
F1 811 5 2 A [] 2R 52 v HL 5 K i TE W W 22 S 5 T
809 ALY SR IE F8 B fe K, 865 ISR I $8 Him /N
HAR MR RIE 18 808 T0 0 3 1 25 55 X R AR
[Fi] ) 2 750 R S it 2 I J6 R 811 1 AR A 5 T
XiF AN [) 3 A 7 it b4 Rk 7= e Ll g 0T i 855 Fe L 15
il B 855 My R R J5 /Y 1. 19 5. Fy AR
AN T) # B 3 i 2R S b A0 U T AE AR B 25
5719 SRR PAR IR MK Ky 5718 F1 7264, T
EEFL7263 ML /N Fy AR R 76 5 2R 58 1
HABRFEMM AR 5719 4b, AR LM EAY L
M2 S 5719 S b i SR R A B KL RK
7264 F1 7261, = FH I E ST ,6744 [HHRR
MR K HAE B /N s AR Fy AR 7 it AR 5
8 R X B K RN SR 8 B T W A M 25 L

kY

&
5
S

&



+ 1284 -

wode &k

%

i 28 &

Az kI 7261 #5718 HRE s Fy A& il
MR 5718 A= B A . 5 5719.7261, 7263,
7264 M 6744 KRB EHEMER.

SEARHN F, AR T i 2 209 A 0 A B Aan &l 1

& 2 v, AR R R A R RN
7.53%~26.32% . A ZMIENRMBAE TN
38.34 % ~65.73% . Ja AR R T i T (Y
T v 8, H I8 = 5 Al bk B, 35 O I ok

B

PR

F1 FREREHRRIIINZRE(xLs)
Table 1 Surface quality of different cherry tomato fruits
W5 W/em  ff/em  MRER/E g /0 BRI ol L o
Number L-diameter Diameter Mass ?r:;irgsss rui;ldsexape Colour shr:;;e {g’ierlx:i Taste
809 3.334+0.25b 2.3040.18a 10.88+0.74a 91.03+0.50a 1.46+0.16 a 3 Pink = [/ High circle 5.11 b 4.6+0.54 ¢
811 2.9240.15 be 2.4740.09 a 10.42740.42 a 83.704+3.14 ab 1.1840.08 b # Pink = BIE High circle 5.72 a 8.24+0.44 a
834 2.56+0.15 ¢ 2.1340.07 ab 8.6340.31 ab 90.34+1.58 a 1.10%0.04 be # Yellow & [[JE High circle 5.34ab  6.4%+0.54 b
855 2.7940.12 be 2.56+0.13 a 10.32740.43 a 88.8442.33 ab 1.0940.08 be  #} Pink @& BJE High circle 5.89a 7.6+0.55 ab
865 2.82+0.09 be 2.4540.18 a 9.1940.16 ab 87.324+1.66b 0.9240.03 ¢ 3 Pink [FJE Circle 5.6la 6.6+£0.51b
J5 2.6340.15 be 1.9740.08 ab 6.8540.72 ¢ 87.63£0.32 ab 1.3340.09 ab # Yellow & B JE High circle 4.93 be 5.2740.55 be
J6 4,26+0.19a 2.61+0.31a 15.894+0.54a 90.45+1.90a 1.63%0.12 a # Pink = BIE High circle 5.22b  8.6%+0.34 a
7261 2,78+0.14 b 2.15+0.19 b 10.15+0.42 ab87.2440.53 ab 1.2940.07 a # Pink = [/ JE High circle 5.97 be 8.47+0.50 a
7263 2.57+0.16 ¢ 2.0140.13 b 7.0940.38 be 87.48+0.78 ab 1.28+0.07 a  #j Pink = 7 JE High circle 6.91ab 5.0+0.714d
7264 2.94+0.21 ab 2.20+£0.07 ab 8.4140.58 b 86.12+2.93 b 1.3340.07 a 3 Pink = [/ High circle 5.81 be 7.44+0.55Db
6744 2.31£0.09 be 1.88£0.10 bc 6.9340.91 ¢ 88.774+0.49 a 1.23£0.05 a & Yellow @& [BJE High circle 6.52 b 6.240.83 ¢
5718 2.97+0.16 ab 2.39+0.08 a 9.787+0.65 ab 89.15+0.39a 1.24+0.08 a # Pink = BJE High circle 7.09a 7.640.55 ab
5719 3.10+0.10a 2.66+0.11 a 12.3240.54 a 87.34+0.48 ab 1.16+0.07 ab  #} Pink = e High circle 6.34 b 6.240.45 ¢

TE « A S B S5 A TR /NG 5 B3R R 25 BB 22 53 1 25 (P<<0.05) . Tl

Note: Values marked with different lowercase letters in the column are significant difference materials(P<Z0. 05).
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Table 2 Inheritance tendency analysis of mass of tomato fruit
il SRR Y I _ P 0 AT %
M *Jr Mean of Coefficient lﬂﬁtj]/ﬁ ﬁl:%$/% Over high Over low
Material S Heritability Heterosis . .
parents of variation parent heterosis  parent heterosis
7261(809X811) 10. 65 10. 83 62. 44 —37.56 —38. 86 36.19
7263(J6X811) 13.16 7.53 38. 34 —61. 66 —68. 26 57.60
7264(J5X811) 8.63 10. 22 65.73 —34.27 —45.55 17.11
6744(834X]5) 7.75 26. 32 44,63 —55. 37 —60.02 49,49
5718(865X855) 10. 32 14.52 43.35 —56.65 —56. 65 56.65
5719(J6X855) 13.11 10. 48 39. 30 —60. 70 —67.58 50. 10
M6, = H TR EZER 800 halF M T80 21, 22% ., 416 24 Fh 5 A8 1 8t 16 15 3 )

A%, H 865 7 i A 55 o W] ¥ kb A A A2
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Table 3 Soluble protein mass fraction,soluble sugar mass fraction, titratable acid

mass fraction and sugar/acid ratio in tomato fruits

9 AR/ (mg/g) AT HEWE TR 43450/ V0 AT o R I 5 43 B/ U6 BB L/ %
Number Soluble protein Soluble sugar Titratable acid Sugar/Acid ratio
JEAR Parent 809 2.56+0.33 ¢ 1.0140.09 b 0.347+0.02 a 2.98+0.14 b
811 1.90+0.14 d 1.314+0.14 b 0.15£0.02 b 8.94+0.15 a
834 2.244+0.12 cd 1.274+0.15 b 0.33£0.05 a 3.87+0.31b
855 3.39+0.47 b 1.0240.12 b 0.387+0.13 a 2.71+0.23 b
865 2.4640.22 ¢ 3.15£0.09 a 0.3640.18 a 8.80+0.16 a
15 4.61+0.31 a 2.63+0.25 a 0.347+0.03 a 7.64+0.22 a
J6 3.11£0.11 b 2.57£0.29 a 0.337£0.08 a 7.10£0.14 a
Fi f& Generation 7261 3.8640.82 a 2.3040.12 b 0.2340.05 cd 10.0240.42 a
7263 3.34£0.40 a 1.194+0.58 ¢ 0.464+0.02 b 2.60+£0.08 b
7264 4.397+0.89 a 1.41+0.12 ¢ 0.61+0.15 a 2.32+0.18 b
6744 3.88+0.22 a 1.014+0.09 ¢ 0.32740.05 ¢ 3.11+0.11 b
5718 4,2540.24 a 3.30+0.23 a 0.27+0.03 cd 12.43+0.65 a
5719 3.427+0.71 a 1.594+0.10 ¢ 0.18+0.11d 8.72+0.34 a
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Inheritance tendency analysis of soluble protein mass fraction of tomato fruit
. s 2 g /0 e o 0 0
parents of variation heterosis parent heterosis
7261(809 X811) 2.23 21.22 173.55 73.55 51.07 —13.90
7263(J6X811) 2.50 11.98 133. 49 33.49 7.48 —76.11
7264(J5X811) 3.25 20. 26 135.11 35.11 —4.66 —11.76
6744(834X]5) 3.42 5.68 113.16 13.16 —15.87 —72.78
5718(865X855) 2.93 5. 64 145. 38 45. 38 25.56 —72.61
5719(J6 X 855) 3.25 20.77 105. 29 5.29 0.91 —10. 05
x5 BEMRIEMERPITAEEHNEEREREME
Table S Inheritance tendency analysis of soluble sugar mass fraction of tomato fruit
o gL ERBROR ey mmwow ERC o IR
Material paeraerllqt(; oiio\farlizlleign Heritability Heterosis Verhellfr:):;:ren paren\:elrlel(:ev;]()sis

7261(809X811) 1. 16 5.21 169. 27 99. 27 76.25 —19.22
7263(J6X811) 1. 94 48.75 61.29 —38.71 —53.79 9.02
7264(J5X811) 1.97 8.51 71.63 —28.37 —46. 38 —7.86
6744(834X]5) 1. 95 8.95 51.57 —48. 43 —61.77 20. 81
5718(865X855) 2.09 6.98 158. 08 58.08 4. 64 —23.08
5719(J6X855) 2. 86 6.30 55.47 —44,53 —49. 60 38.33
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Bhe i, 5718 A R C Ja or B ik, 7264 %
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Table 6 Inheritance tendency analysis of titratable acid mass fraction of tomato fruit

e EL ZE R /0 R . /. Bt/
B R e ERERE mienv mwmwsn o EER iR
! Mean of Coefficient R ! Over high parent Over low
Material ) . Heritability Heterosis . .
parents of variation heterosis parent heterosis
7261(809X811) 0. 24 21.75 95. 11 —4.89 —31.82 —57.18
7263(J6X811) 0.39 4.38 118. 05 18. 05 —27.22 —21.31
7264(J5X811) 0.25 24,69 147.61 87.61 76. 36 —31.44
6744(834X]5) 0.34 15. 48 96.01 —3.99 —6.25 1.62
5718(865X855) 0.37 11. 31 72.15 —27.85 —29.65 25.95
5719(J6X855) 0.49 60. 38 39. 96 —63.04 —70.97 49. 14
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Fig.2 Vitamin C mass fraction of parent and F, generation in tomato fruits
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Table 7 Inheritance tendency analysis of vitamin C mass fraction of tomato fruit
iE A RH . - /Y B
B A R EREB/L e % s/ % Mpias/n  MiE/%
! Mean of Coefficient PR K Over high parent Over low
Material S Heritability Heterosis . .
parents of variation heterosis parent heterosis
7261(809 X 811) 271.51 11.53 164. 89 64. 89 52.42 —79.59
7263(J6X811) 325.97 6.42 121. 33 21.33 10. 41 —34.65
7264(J5X811) 375.87 12.92 180. 90 80. 90 48. 46 —13.49
6744(834 X]J5) 315.50 12.56 83. 29 —16.71 —42..62 —51.91
5718(865X855) 275.38 3.98 97.67 —2.33 —21.32 —28.77
5719(J6 X 855) 338. 86 10. 42 118.13 18.13 11.75 —25.28
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Fig.3 Lycopene mass fraction of parent and F, generation in tomato fruits
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Table 8 Inheritance tendency analysis of lycopene mass fraction of tomato fruit

il SRR Y I _ R Y AT %
M )H Mean of Coefficient lﬂﬁtjj/ﬁ ﬁ:ﬂi/% Over high parent Over low
Material S Heritability Heterosis . .
parents of variation heterosis parent heterosis
7261(809 X811) 6.69 1.03 95. 46 —4.54 —24.75 —30. 25
7263(J6X811) 10. 89 2.61 46. 31 —53.69 —61.04 42.92
7264(J5X811) 8.09 2.82 70.12 —29. 88 —35.78 35.78
6744(834X]5) 6.02 1. 50 57. 44 —42.56 —52.94 26. 30
5718(865X855) 5. 69 12.53 78. 65 —21.35 —23. 14 23.14
5719(J6 X 855) 9.25 2.40 55.69 —44. 31 —60. 20 7.28
é 30 - % 25
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Fig. 4 Mass fraction of total phenols of parent and F; generation in tomato fruits
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Table 9 Inheritance tendency analysis mass fraction of total phenols of tomato fruit
=1 ¥hr /0, . f;-—/\//u BAK F 0
H K i RIRERUA g s/ % M ik
! Mean of Coefficient MR ! Over high parent Over low
Material A Heritability Heterosis . .
parents of variation heterosis parent heterosis
7261(809X811) 17.62 9. 64 101. 43 1.43 —17. 85 —32.51
7263(J6X811) 20. 65 17.90 44, 94 —55. 06 —57.33 52.54
7264(J5X811) 16. 69 9. 64 111. 36 11. 36 —14.54 14. 54
6744(834X]5) 11. 37 12. 20 106. 77 6.77 5. 89 —7.66
5718(865X855) 14. 69 11.61 80. 57 —19.43 —28.73 7.34
5719(J6 X855) 18.08 11.61 68. 81 —31.19 36. 37 25.09
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Table 10 Inheritance tendency analysis mass fraction of flavonids of tomato fruit

AR ¥ /0 ) 0
parents of variation heterosis parent heterosis
7261(809X811) 6.67 15.43 175. 69 75.69 48.90 —14. 25
7263(J6X811) 5.99 16. 17 102. 81 2.81 —21.64 —49.43
7264(J5X811) 10. 01 9.13 71.90 —28.10 —40.79 8. 47
6744(834X]5) 7.69 33.43 48.05 —51.95 —69.59 —14.43
5718(865X855) 4.57 2.53 88.91 —11.09 —36.56 —48.54
5719(J6X855) 5.27 3.70 105. 96 5.96 —12.92 —35. 30
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Comparison of Nutritional Characteristics and Genetic
Tendency of Different Cherry Tomato Fruits

LUO Qiaojuan, MA Wenjing,SU Meifei,ZHAO Ying and WEI Xiaohong

(College of Life Science and Technology,Gansu Agricultural University,Lanzhou 730070, China)

Abstract Using different parents and F, generations of cherry tomato fruits as materials, we analyzed
comprehensively the sensory quality,nutritional quality,,econdary metabolites, total phenols and fla-
vonoids,as well as the genetic predisposition of its main components,and then we explored tomato nu-
trition Characteristics and genetic effects on hybrid offspring. The results showed that 7261 and 7264
in F, generation of cherry tomato had better quality,the nutritional quality and secondary phenol and
flavonoid mass fraction were significantly higher,and the yield was about 6 kg/m?*; soluble protein, vi-
tamin C mass fraction ,total phenols and flavonoids had super high heritability in the process of cross
breeding, which reached more than 100% and had obvious hereditary effect on offspring, but the he-
reditary effect of single fruit mass, lycopene,soluble sugar and titratable acid mass fraction were not
obvious;among them,the heritability of the indicators of the 7661 progeny material was significantly
higher,and the soluble sugar, soluble protein, vitamin C and total phenols appeared superhigh rela-
tives, however,in the subsequent research and selection,its nutritional value and genetic effects were
still necessary to be further explored.

Key words Cherry tomato; Nutritional quality; Total phenols; Flavonid; Genetic tendency
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