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&, WL BT R, PR R R 223 g 4EAEE C Fi(w, JE[F)D15.68 mg - 100 g, S & i 0.35%, AT A P[]
TEH &t 5.0%, ATVETE SR & i 3.48%, T AHZLZ &t 78.5 mg kg, BEETRHH AT 1, ShBAE . o A8 4 Hh -5 25 (to-
mato yellow leaf curl virus, TYLCV) . % JRE M55 % (cucumber mosaic virus, CMV) 7 i 1. 1% 7% (tomato mosaic vi-
rus, TMV) W 2595 il 28075 S AR 45 2% s 3 — 2 P dE  gi 5 pitb . 7= 5eds, 134 667 m? P~ & 7 563.4 kg.
& H R AR G B P S R R SO AR S R . 2021 SEFRAF AR AR B A AT AL

IR o FEA AR 521 AU

PESES: S641.2 NERERD: A XEHS: 1673-2871(2024)02-128-05

Breeding of a new high-quality tomato variety Qinglian 521
SHI Xiaogiang', HU Jing’ ang', ZHANG Lixia', ZHANG Yan’, GONG Biao’, ZHANG Bing’, ZHOU

Tao'

(1. Zhengzhou Agricultural Science and Technology Research Institute, Zhengzhou 450015, Henan, China; 2. Shandong Agricultural
University, Tai'an 271018, Shandong, China; 3. Henan Vocational College of Agriculture, Zhongmu 451450, Henan, China; 4. China Ag-
ricultural University, Beijing 100193, China)

Abstract: Qinglian 521 is a new early-maturing tomato variety with unlimited growth, bred from D3-8-5 as the female
parent and TB1430-3-7 as the male parent. This variety has strong growth potential, ordinary flowers and leaves and dark
green leaves. The first inflorescence is borne on nodes 7-8, and the inflorescence is separated by 3 leaves. Medium-large
fruit, young fruit has green shoulders, mature fruit is pink, round fruit, medium hardness, average single fruit weight is
223 g. The vitamin C content is 15.68 mg- 100 g, the total acid content is 0.35%, the soluble solid content is 5.0%, the
total soluble sugar is 3.48% and the lycopene content is 78.5 mg - kg". Fresh fruit is sour, sweet and delicious with excel-
lent quality. It has certain resistance to tomato yellow leaf curl virus (TYLCV), cucumber mosaic virus (CMV), tomato
mosaic virus (TMV), leaf mold, blight and root-knot nematodes, and has strong comprehensive resistance. This variety
has good fertility, with an average yield of 7 563.4 kg- 667 m™. It is suitable for planting in early spring protected areas
and overwintering greenhouses in Henan, Shandong, Hebei, Shaanxi and other places.
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2.1 FEAKEE

211 BARBF AR BEAR D3-8-5 4% 2012 M
H A 51 #9705 f At DAJR,2012 % 2015 4, &%
g 6 AR FLPR B IR E ) R T R AR E H R R .
TBRAEK, KB, 4 R L8 , 5 4 R S 41
o, REm EY , 6 ok, B & 210~240 g, fif
FErR BT A AR 5~6 Zedk, T — 30 IR R AL SRR
D158, PO B R 25 28 HU

212 X ARZEFH AL A TB1430-3-7 & 2012
FEMNHAB B AGAFH 148A,2012 £ 2015 F£4
6 fRAZ I FhricHi B % e 8, &H MI.TYI F
TY3a R . TRAK, KA, W REE)E, T4
R SR 4T 0, SRS BT , B R, B L5 R 220~
250 g, [T H A2 5~6 At , B A AE T AL i I R
FIRR 25 28 di

22 EBL

2016 4 Z=AE AL M 117 58 S i 78 BT il e Tl X gk
AT A ERD, LR H A2 22 A 336 1, WA R #E &
HIEC & J13E47T AR, , 404 D3-8-5xTB1430-3-7 434
PEIR RIAL T o 2017—2018 AL g H M K5
TERH Sl R 7506 22 Hh 22 r i3 AT S A LB 1 4
HANTCRA KA, R ER AT 0, B0 & 200~
250 g, i3z 4, -2, P i v A il B AR 4
25 U R, 44 N 521, 2020—2021 4
TE ] B E M S BRS  22 BH GHERH K 5 IR s gk
172 1 DX SR 5 2021 H- 75 7] 1 KB BT AR S 22 B
BERH K E 5 MRS AT AR TE . 2021 4F 12
H 3R AR A AR A8 i B BGIE TS, S A RS
CNA20180244.2,
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3.1 iR

2017 A8 A M T 5k = B 78 il 6 FH, 2018 4F
FEIR] R KBS IBERH AN LU AR 7 56 R AT 22 A i e B0
55, DA 50 B 07 g 0k I Ao R FH LR R A A AL
12 Az 1 H LA FFE ST PO, BRAT
#i 35.0 emx60.0 cm, B /N X 50 Bk, /N X TH AR
15 o', BEHLIX 2051, 3 IRE S, A B W R 47 . ik
WEERCER 1L, R DKM, FE 21 R EFER)E,
AR Ry e, BSZ R E, W R, R A, Py
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Table 1 Yield performance of Qinglian 521 in varietal comparision experiment
MR il I H CKo+ i l CK+
Year Location Cultivar Early yield/ More than CK+/  Total yield/ More than CK+/
(kg 667 m™) % (kg 667 m™) %
2017 AN Zhengzhou F 7% 521 Qinglian 521 3 180.7 2.7 7715.3 1.1
BT Provence (CKD 3097.5 7632.1
2018 K5 Changge  77% 521 Qinglian 521 30633 3.0 7537.4 13
2 HE M Provence (CKD 2973.2 74382
#EFH Puyang 7% 521 Qinglian 521 2 989.6% 4.6 7 533.7% 2.0
% HEHT Provence (CKD 28574 7 386.5
7396 Shouguang 7% 521 Qinglian 521 3263.7 2.5 7947.3* 3.8
25 HE Hr Provence (CK) 3184.8 7 653.7
1 FH7% 521 Qinglian 521 31243 3.2 7 683.4 2.1
Average % HE M Provence (CKD 3028.2 7527.6

e 2 FROR EXRAE 0.05 KPP EREF . N SRR RN XEEHLI 20 BRAE I E M, VAT RS 15 d N, 1%
HELTET ity RS 2R P AR b v S BRSO, Ge v HE ¥ s s T B ) 667 m P i
Note: *Indicates that the difference with the control is significant at the 0.05 level. The same below. Early yield means the yield within 15 days

after the beginning of harvest period. 20 plants were randomly selected per experimental plot for early yield measurement, and the total mass of the

fruits was then converted to the yield per 667 m’. Regular harvest and yield measurement were performed according to the standards of commercial

fruit production.
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Table 2 Agronomic traits of Qinglian 521 in varietal comparision experiment
4K &) E AT SRS AL
i ERSIE A gy e N BIRE R oy AR
. . Growth Fruit shoulder Ripe fruit Fruit . Mass of
Cultivar Growth habit . Leaf type Leaf color Flavor  Firmness . .
potential color color shape single fruit/g
HAR 521 TIRAK G s RS SN ks [L7Ei i 223
Qinglian 521  Indeterminate  Strong Common Dark green Green Pink Round sweet  Medium
growt mosaic leaves and sour
% ToRAEK Ei st a ek Frta L 220
Provence(CK) Indeterminate  Strong Common Green Light green  Pink Round sweet  Medium
growth mosaic leaves and sour

667 m* FLHAF= 5 3 124.3 kg, LT FE B 7= 3.2% 5 °F
%1 667 m* B 77 B 7 683.4 kg, LRI 2.1%.

skt B R, B R OO R AR, BUAT AR R, BRAT IR
35.0 cmx60.0 cm, & /N X FhAE 50 #% , /) X [ AR
32 Xk 15 m?, Ji SR AT, BEALIX A HE S, 3 IREE .

2020—2021 A 7E AT R FB N 7 48 22 FH VI FH FFEERy, RERR T 6 B, LR 2 Fr gl , AN AT B
K& 5 M ST 2 A XA, DS R R WIegi R GR 3R, FE 521 4 667 m’

®3 FO2 EZXEREPHEERN

Table 3 Yield performance of Qinglian 521 in regional testing

LR 4R
i B o B & It CK+ B & Ik CK=
Year Location Cultivar Early yield/ More than CK+/ Total yield/ More than CK+/
ultiv
(kg 667 m*) % (kg 667 m*) %
2020 HN Zhengzhou  FH4% 521 Qinglian 521 2873.6 +0.2 7 628.6 +0.8
e B HE Provence (CKD 28673 7567.7
IR Xinzheng % 521 Qinglian 521 3043.5 +2.2 7584.8 +2.0
% BE # Provence (CK) 2978.6 7 436.6
%[ Anyang 7% 521 Qinglian 521 3 145.6* +4.6 7 863.9% +4.6
W HE T Provence(CK) 3007.5 75213
#EFH Puyan 7% 521 Qinglian 521 3014.4 -2.6 7536.1 2.6
yang g
B HE M Provence (CK) 3094.2 7735.6
K% Changge 7% 521 Qinglian 521 2932.3* +1.0 7397.2% +1.9
%5 HE BT Provence (CK) 2902.5 7256.2
2021 HM Zhengzhou 575 521 Qinglian 521 2926.9% +1.2 7567.2% +4.2
%' HE #r Provence(CK) 28933 72632
HiEE Xinzheng 7% 521 Qinglian 521 3033.7 +0.7 7584.4 +0.7
% HE #r Provence(CK) 30129 7532.4
%[ Anyang 7% 521 Qinglian 521 3039.3 +3.8 7598.3 +3.8
5 HE 3 Provence (CK) 2928.6 73222
#EFH Puyan 7% 521 Qinglian 521 3014.5% +4.2 7 536.3% +4.2
yang g
e 55 HE Wy Provence (CK) 28942 7235.6
K& Changge 7% 521 Qinglian 521 2770.1% -7.9 6925.3% -7.9
e 55 HE ¥ Provence (CK) 3006.2 7515.6
¥4 Average 7% 521 Qinglian 521 29794 +0.7 75222 +1.1
B HE Y Provence (CKD 29585 7 438.6

FHAP 5 2 979.4 kg, EEXTHRIE = 0.7%; 35 667 m’
AR 7 522.2 kg, EEXHIREE S 1.1%.
33 EERTE

2021 4F-AE 0] Fg FB A B A 22 B IBERH KB S
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Table 4 Yield performance of Qinglian 521 in production testing

b5 Al ISTAS t CK=
Location Cultivar Total yield/(kg-667 m™) More than CK+/%
FE M Zhengzhou 7% 521 Qinglian 521 7574.7 +3.3

2 HE T Provence (CK) 7335.9
BT Xinzheng 7% 521 Qinglian 521 7 608.3 +2.0

W BHEHT Provence(CK) 7456.7
“%H Anyang 4% 521 Qinglian 521 7691.7 +4.5

% HE W Provence (CK) 7363.2
iBA Puyang 4% 521 Qinglian 521 75292 +4.1

W BHEHT Provence(CK) 7233.8
K5 Changge 7% 521 Qinglian 521 7019.5 -5.1

% HE T Provence (CKD 7398.1
¥4 Average 7% 521 Qinglian 521 7484.7 +1.7

W BHEHT Provence (CK) 73575
4 RUBETE 1 R, PO IR B o g e e S5IR(ER S)RMWL, AN 521 M TYLCV it fi

1.7%. BN 6.5,CMV B EN 11.2,%3E R(FD) ,
3.4 IEMHLEE H}_ﬁﬁqﬂh CMV, &% TYLCV, 4% 521 ﬁ?ﬁ,m,

2021 FRALW A AR BT R T F AR 521 5L TMV. 2 *E%F%Dﬂﬁ 6 2
JIr oot 5 A 521 ot v AR AT HH TB] 099 14 4 5 AT %XTMEMHH%
=5 BRI MFEELEELER
Table S The results of disease resistance identification of Qinglian 521
. TR 25 2% HUi
TH 2 IR
TYLCV ™V CMV T ﬁéﬁi Root- knot nema-
Leaf mold Blight
tode
e N L L L . ek
Varioty mih dte R gt i BE B B R il pgg T
fefe kM e R fefe  RW fa Bzt e R REloot Byt
Disecase Resistance Disease Resistance Disease Resistance Disease Resistance Disease Resistance Kot Resistance
index type index  type index type index type index  type .no type
index
HN 521 6.5 R 12.5 R 11.2 R 10.6 R 4.6 R 1.3 RGO
Qinglian 521
U % BE 86.5 HSGRE) 132 RGBT 17.3 MRCHHD 12.5 RGO 8.3 RGO 12 RGO
Provence (CK)
T (OB UM 2 BbREE - HR, 0<% 78 202 R, 20 I R 215 MR, 15<7i 15 46 $0<<30: S, 30<i 15 5 <55 : HS, S5<0i 1 H <
100, (2) 1 B2 FUE 73 Fbr#E - HR, 00 17 F6 2U<11: R, 1< 15 18 B2 s MR, 22<Jii 15 #8033+ S, 33<ii 175 #6 £ <55: HS, 55<ii & Eiﬁt

100, DA ZEIR FUVE 7 22 bR AE - HR, 0<35 15 15 205 R, S 545 $0<205 MR, 20<075 15 15 $0=<40; S , 40<055 15 15 2=<60  HS , 60<J75 15 15 <10
(OMREEZ BT P - HR, 0< TS R 8<1: R, 1< R <2 MR, 2 1 15 80<<3: S , 3 1 4R $i=<4: HS, 4 4R <5

Note: (1) Viral disease resistance grading standards: HR, O<disease index<2; R, 2<disease index<<15; MR, 15<disease index<30; S, 30<dis-
ease index<<55; HS, 55<disease index<100. (2) Leaf mold resistance grading standards: HR, O<disease index<11; R, 11<disease index<22; MR,
22<disease index<<33; S, 33< disease index<<55; HS, 55< disease index<100. (3) Fusarium wilt resistance grading standards: HR, 0<disease index<
5; R, 5< disease index<20; MR, 20<disease index<40; S, 40 <disease index<<60; HS, 60<disease index<<100. (4) Root-knot nematode resistance
grading standards: HR, O<disease index<<1; R, 1<disease index<2; MR, 2<disease index<<3; S, 3< disease index<<4; HS, 4< disease index<5.

3.5 mBENE (w, JGlFD15.68 mg-100 g', BFR 5 & 0.35%, A ¥k

2021 FEZALAO AT #B 2R it B v Ao B R
A 58 U Km0y O D 7 78 521 1 T 4R ﬁﬁﬁ
M. 8RR OEXY, HAS21 4ERKCHHE

[E T & 5.0% , ATV VE SR & 3.48% , A Ah 4L
%E/é?% 78.5 mg-kg'. HHEMA RS ERS T,
SR E AT .
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Table 6 The results of quality determination of Qinglian 521

o w(iE R O wCE D wCR B wCAIVE B wCEHLL D
E:D 1 Vitamin C content/  Total acid Soluble solid Total soluble sugar Lycopene content/
ultivar
(mg-kg" content/% content/% content/% (mg-kg")
7% 521 Qinglian 521 15.68 0.35 5.00 3.48 78.50
2 HE T Provence (CKD 22.00 0.52 6.90 5.26 67.20

4 A ARRFOEREE

AN 521 N JC PRA KSR B3R s A, AR
MRA KB, M@, RSt , 7~8 TTE AR 1
W AP ERE 3 ke RE, iR AT, i)
Akt SRR RS, SP3BT & 223 g
4e4 K C & 15.68 mg- 100 g', MR & & 0.35%,
ALV [ T A B 5.0%, AR PR S E S B 3.48%,
T4 &4 B 78.5 mg - kg, BEAFRH W] 11, R
. X TYLCV.CMV.TMV. M 2%  Hili 25955 S R
SELR I — e P, A PUERR . EPR R
U, P15 667 m* P78 7 563.4 kgo & H T 1l
IR, e E A5 B R 4 b A Bk A& iR 2 PR (T
WA 2.

5 AEEEARE LD

HAhE . RERE, 12 AR 1 A EAR
SRR E I ORI E B9 AP RE 10 Hdh A
FERE W T TR G B 2% R S 2~3 UK, R4
HPURBUL M, 3 I 1O i IRl R G 2 TR, AR
MW iR AR A A : 667 m? T PR K
fE 6 m’ LA I, &4 2 A HE 50~100 kg, i 5 R 45
50 kgo & MHAE 667 m’ EAH 2200~2500 Pk HH[A]
LR R AT IE K — B B, (8 T 430K
638 B, JE G R A I B 73 o B T I R R K I
551 AL ARRRE ORI FF UGB AE, 5 11X 667 m’ It
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JRZ 5 kg, UG BERG 15~20 d 38 1 A8, 5K 667 m?
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