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Screening trial of cherry tomato varieties under two cultivation patterns
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Abstract: In order to screen out superior tomato varieties suitable for simple facility cultivation, six cherry tomato variet-
ies were cultivated under two different patterns: Simple facility cultivation and open-field cultivation. Their performance
was comprehensively evaluated based on yield, growth potential, disease resistance, commodity and quality. The results
showed that Niumowang performed well under both cultivation patterns, Jianqiang No. 2 and Jinxi were more suitable for
simple facility cultivation, while Jianqiang No. 4 and Xida Yingfen No. 1 were more suitable for open-field cultivation.
Compared with the open-field cultivation pattern, four of the six varieties exhibited better performance in fruit hardness,
carotenoid content, lycopene content, single fruit mass, and yield per plant under simple facility cultivation pattern. In con-
clusion, simple facility cultivation demonstrates better performance in terms of quality, and is an effective cultivation
mode to promote the quality improvement of tomato industry.
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Table 1 Name, source and main characters of tomato varieties

1 5 W R i % R AR

R A R FEMIR
. . Low-cost protected Open-field
Name Source Fruit type  Main characters L. L.
cultivation number cultivation number

W58 2 5 JTRE R LIEARS TR, bt ty2 Pl L1
Jianqiang No. 2 Guangxi University Pink fruit  Infinite growth, resistant to ty2
U5 4 5 SR AR TRRAEK, BT ty2 P2 L2
Jiangiang No. 4 Guangxi University Pink fruit  Infinite growth, resistant to ty2
5 ST F AR RAIFRABR AT LR TR, BT ty2 P3 L3
Jinxi Guangxi Tianyang Jiadele Agricultural Pink fruit  Infinite growth, resistant to ty2

Development Co., Ltd.
FHEE IS HEBAFR A R R AR AR 4R TR, BT ty2 P4 L4
Niumowang Guangxi Tianyang Jiadele Agricultural Red fruit  Infinite growth, resistant to ty2

Development Co., Ltd.
(PN B PN AR S TBRAA B tyl ty3 P5 L5
Xida Yingfen No. 1 Guangxi University Pink fruit  Infinite growth, resistant to ty 1, ty3
15 TR PR TR, BT ty2 P6 L6
Yinghuang No. 1~ Guangxi University Yellow fruit Infinite growth, resistant to ty2

T+ ty AR A 510 il 9 275

Note: ty indicates tomato yellow leaf curl virus.
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Table 2 Comparison of growth potential and yield of tomato varieties under different cultivation patterns

P ey . L gt Ly IS s
. ZXfH Stem thickness/mm . ) ) )
Plant height/cm Single fruit mass/g Single plant yield/kg
Lo it 7 5V ik 7 5V it R B Y ak B T ek
s 18] 5 W it B 55 6Tt 18] &7 W it B A R 1] &) Bt R A T b 18] 5 Vit F 55 R
Variety Low-cost Low-cost Low-cost Low-cost
Open-field Open-field Open-field Open-field
protected L protected L. protected L. protected L.
L cultivation L cultivation L cultivation L. cultivation
cultivation cultivation cultivation cultivation
UR5H 2 5 126.93+2.70 dB 155.67+1.53 eA  9.62+0.27 cB 10.77+0.24 dA 14.90+£0.10 aA 8.94+0.14 cB 2.12+0.02 bA  2.05+0.05 bA
Jiangiang No. 2
U5 4 5 200.434+2.23 cA 202.67+3.21 dA  9.72+0.27 beB 10.76+0.23 dA 13.26+0.05 bB 16.87+0.31 aA 1.51+0.06 dB  1.69+0.06 cA
Jiangiang No. 4
4% Jinxi 210.00+2.00 bB 270.67+1.15 aA 10.08+0.15 abB 11.79+0.24 cA 14.70+0.10 aA 11.794+0.08 bB 1.74+0.02 ¢cB  2.61£0.06 aA
T 109.33+£3.06 eB  148.67+2.52 fA  8.23+0.21 dB  9.03+£0.15 eA 15.00+0.06 aA 8.62+0.09 ¢B 2.45+0.10 aA  1.62+0.06 cB
Niumowang

VUM 15
Xida Yingfen
No. 1

15
Yinghuang No. 1

254.67+£2.31 aA 235.67£1.53¢cB  9.30+0.27 ¢cB 12.354£0.19 bA 11.82+0.05 cA 11.64+0.12 bA 0.99+0.03 eB

203.67+2.52 cB 265.33+2.52 bA 10.23+0.18 aB 13.21+0.25aA 5.86+0.63 dB  7.69+0.50 dA 0.75+0.03 fB

1.34+0.03 dA

0.95+0.05 eA

= RS 5 ARV FREROR AN R G AEE 0.05 ACEZER R . FIAMEARE AN R RS FBEROR A A R BT 0.05 /KFZER- R .

INGE

Note: Different lowercase letters after the same column indicate significant difference between different varieties at 0.05 level. Different capital

letters after the same column indicate significant difference between different cultivation patterns of the same index at 0.05 level. The same below.
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Table 3 Comparison of plant biomass of tomato varieties under different cultivation patterns
iy PR A o bR R P A B H R
Shoot fresh mass/kg Shoot dry mass/g Root fresh mass/g Root dry mass/g
i fo o I A g fo I A g o B e g fo It A g
s/u . TR] 5 Bt R s 6 18] 2 Bt R s o fA] o B R R TR] 5 B I R 5 Tk b
ariety Low-cost Low-cost Low-cost Low-cost
Open-field Open-field Open-field Open-field
protected L protected L. protected L. protected ..
.. cultivation L cultivation L cultivation L. cultivation
cultivation cultivation cultivation cultivation
IRGE 2 5 0.82+0.09 c¢dB 1.16+0.01 bA 107.70£2.91 dB 177.17£3.10 bA 23.60+0.20 eB 39.60+0.62 cA  7.50+0.10 fB 17.60+0.36 cA
Jiangiang No. 2
IR 4 5 0.99+0.12 becA 0.96+0.09 cA 144.80+5.54 aA 131.67+4.72 ¢B 35.13+£0.47 cA 21.53+0.38 eB 13.40+0.20 eA 10.10+0.46 eB
Jiangiang No. 4
&= 1.32+0.09 aA  0.95+0.05 cB 126.77+3.07 cA 132.90+6.45 cA 41.37+0.50 bA 22.40+0.10 eB 24.57+0.35 aA 12.60+0.26 dB
Jinxi
FREEE 0.64+0.06 dA  0.67+0.04 dA 138.70+3.10 abA 108.67+1.65 dB 28.77+1.05 dA 29.33+0.21 dA 17.17+0.21 dA 17.30+£0.44 cA

Niumowang
VIR 15
Xida Yingfen No. 1
M#E1 5

Yinghuang No. 1

1.14+0.16 abB 1.43+0.09 aA 136.27+3.28 bB 216.63+9.91 aA 29.07+0.78 dB 48.37+1.02 aA 20.33+0.51 cB 26.23+1.01 aA

0.82+0.04 cdA 0.77+0.06 dA 134.40+1.31 bA 129.10+3.84 cA 53.80+1.54 aA 42.90+0.66 bB 23.17+0.35 bA 18.67+0.25 bB
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Note: Different lowercase letters indicate significant difference at 0.05 level between different varieties under the simple facility cultivation
mode, while different uppercase letters indicate significant difference at 0.05 level between different varieties under the open-field cultivation mode.*
indicates significant difference at 0.05 level; ** indicates extremely significant difference at 0.01 level. The lycopene content of Yinghuang No. 1 was
not detected.
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Fig. 1 Comparison of fruit quality of tomato varieties under different cultivation patterns
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Table 4 Occurrence of virus diseases of different varieties under different cultivation patterns
R A TR R A UHIE (R KA
Cultivation pattern Variety Incidence of viral disease/%  Disease index Occurrence degree
] 2y it i X 5% 2 5 Jiangiang No. 2 0.00 0.00 A K No occurrence
Low-cost protected 5% 4 5 Jiangiang No. 4 6.67 6.67 12 % Slight occurrence
cultivation 4= Jinxi 0.00 0.00 A K No occurrence
8 . Niumowang 0.00 0.00 A& No occurrence
PO 15 26.67 20.00 $% % Slight occurrence
Xida Yingfen No. 1
P34 1 *5 Yinghuang No. 1 0.00 0.00 A KA No occurrence
Tk U5 2 5 Jiangiang No. 2 0.00 0.00 K KA No occurrence
Open-field cultivation U5 4 5 Jiangiang No. 4 0.00 0.00 K KA No occurrence
4 E Jinxi 0.00 0.00 H KA No occurrence
A JiE £ Niumowang 0.00 0.00 A K No occurrence
AR 1 5 Xida Yingfen No. 1 0.00 0.00 AR No occurrence
P23 1 5 Yinghuang No. 1 0.00 0.00 A K No occurrence
#S5 KMO 320 Bartlett 3% F6 BMEMEREMS SMET EREE
Table 5 KMO test and Bartlett test Table 6 The variance contribution rate of principal
, ) component analysis of tomato characters
ELRF RIS RIE P A 56 P Y
KMO HUREE Yk 5% Bartlett test ER:'%y A (E T3 ZE TR E e
KMO li Principal . Variance Cumulative
sampling Ty g T Eigenvalue - o S o
suitability quantity .J i3 ik . component contribution rate/%  contribution rate/%
Approximate  Degree of Significance 1 4729 50,546 50.546
chi-square freedom
2 2.140 23.773 76.319
0.566 77.118 36 0.000
3 0.843 9.365 85.684
4 0.623 6.918 92.601
5 0.352 3.916 96.518
6 0.147 1.632 98.150
7 0.106 1.181 99.331
;’; 8 0.044 0.484 99.815
>
QS)D 9 0.017 0.185 100.000
2
g
= e ST ,
P x71 BWMEMEKRERD DTS EMRE
=
Table 7 Scoring matrix of principal component analysis
of tomato characters
T 1 Ty 2
- . o
RS FEHR Index Principal Principal
Principal component component 1 component 2
o Pk Plant height -0.65 0.64
= s . = N
? BHBEEARTRABRRMERERD s gom ke o5 0.3
I\ FF FE I
oA E B 0.75 0.15
Fig. 2 The gravel map of principal component analysis of Singlefruit mass
different tomato varieties under two cultivation patterns PRk 0.72 0.08
Single plant yield
BB REAE [ R A 2 R R ML 4, BB BALEEE Lycopene content 080 040
=) K PREE 0.84 0.40
T .
Carotenoids content
Zi==0.65X,~ 0.59X; + 0.75X + 0.72X, + 0.80X; + A ML & Organic acids content -0.19 -0.92
0.84X,-0.19X:-0.88Xs+0.85Xo5 A 45 B Soluble solids content ~0.88 -0.11
fifi ¥ Hardness 0.85 -0.36

Z,=0.64X, + 0.63X> + 0.15.X; + 0.08X, + 0.40X; +
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0.40X,-0.92X:-0.11.X,-0.36.X5.

PATERY 1 TR0 2 WL 22 TR EAE o3
Rt 2 Al R ) R PR AR Y« Z= 0.525Z, +
0.238Z.0 K¢ A FEFFBET 6 A2l b A ) 9 A
Fi o 1k 0 B R AT A A S AR RS I FR 1 A7 A 1Y
oL AR A SR S A (Z D A HEF (R 8D,
570 8 1 W 25 o R DR AT
R8 BEMBZIMMERERSDTNERST TP REEES

Table 8 Principal component scores and comprehensive
scores of principal component analysis of tomato

characters
%5 Number Z, VA VA HEFF Rank
P1 3.717 -2.707 1.307 4
P2 1.068 0.173 0.602 7
P3 1.263 0.249 0.772 5
P4 6.217 -2.904 2.573 2
P5 -2.332 0.393 -1.131 10
P6 =7.998 -3.667 -5.071 12
L1 0.318 0.636 0.318 9
L2 4.412 2.051 2.663 1
L3 -0.412 2.767 0.442 8
L4 3.642 -0.487 1.796 3
L5 -0.099 2.837 0.623 6
L6 -9.526 0.660 —-4.844 11

PR 25 R BN, A HEA BT TR Rl -k
Rp a7 0 L2 (5 RaAREE-R 58 4 5) (P4 (fH] 5 Bt
FIL-4 ) LAGE R#RIG-4 B F) P17 5 Wit

A fii] B it #3855 Low-cost protected cultivation

ARG -1E5R 2 5) (PI(fR] Hy WA - E) . T S
TR IE BN, 1515 20 s BRI AR £
LS WA SN S T NIPN: 2l N 3 |
Fo BRRBIEEIT LE G0 s BURAK G 1E
AT VERE UM 15 &8 RE2 5
P15 BRIESR 4 SR RHER 15 4b, T 5 it
AR N Fo At i A E B 1 B T
e RARE AR 3D, T ey 1 32 2 e R
R R PR R RN RS R AR
Jo R S Bk 7 B, 3R W BRT B 8 it ARk i A X A A
T STt

3 iWihE4R

B B IR KM il 2 10t R 55 AR AE v it o
AA S T B ARK AR T 22 18] , AR 8 W] LUK
B, ] 5 i AR 1 A5 2K AT B 2 10 A ik i
(CER DD T RN, XS Singh
S Healy S5 AR 7T 45 A — 2, RIS R D
GRS ICIEGHIERS: WY T 78 L Ll ip iR 1.7 BTE P
M3 o 7 it it o EL A BT R LG P4 P1.P3 {E
FRIr 2(EE Wtk E D RSB 4R
KA, a7 5y Bt AR AR 2T PR 28 0 il e SRS it S
Lo ERBLR A B KBS, & X — I
11 i DR AT RE A A R AR A 3R 1) R K R Al
WAEEZ S . W TURT, B Al PR AN R A R 0t
TR BBURRFEAN TR, AN R BF JIAN (] F0 7K 20 BT 25

@ % K55 Open-field cultivation

P35 1 5 Yinghuang No. 1

VU 15
Xida Yingfen No. 1 o |

VAR 15

4
4

.
_ﬁ?%]m)ﬂ

% 5% 4 5 Jiangiang No. 4
[ J

2 R Il

& ) Xida Ymgfeni\Io. 1 ® X3 2 5 Jiangiang No. 2

=

o . . . . . M 123845 Jiangiang No .4

> UlTas =

g -2 - -8 -6 -4 -2 Jﬁ o Py 6
inxi

[ b 2} J§ F Niumowang

-2 L

UZ5E 2 5 Jiangiang No. 2

A

Sl A

PE¥E 1 5 Yinghuang No. 1 2t J§§ F Niumowang
A
PCA1(52.55%)
B3 BMHEERATAEEmSMHERERS SR

Fig. 3 The scatter plot of principal component analysis of different tomato varieties under two cultivation patterns
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ZREEAR S PR R AR T Al A T A 1

X ISR 5T

SO 26 A A 7 B R T 5 G A B T 9 B A
SRR E TR AR I T AEAL RN, 72 2%
IR KO B R AR AR R AR R R
DRI , i 1 ) 7K 9 A7 LR AR OR Bt AR 5 5T A
ARG TS 172, {5 55 R B TE VA% K
I — A O IR AR PR A 8 B0 T REAT £ — 8 1) £ 24
Yo F34h, SEHR R R MR AR AR 7 O A
A2  AEAR G, 36 R B2 B M0 191 7
AR G (H5 B AR 1 FH G ELAT ARG
MBI T , I A A i 5 v T R Ak
B REOR 8 R A BRI 5 G 17 A S AR A TR R
R o P PRl 1) 5 TR AE R

SRR A 34 58 B T L, 1 SE2 B L A2 7
AT R L PR S o 1 000 36 o A A AL O A R
BRIV AR ROIR B, WA FHIE A i Bl (2R T
EACH BRI IED « 4538 1 S B FH 52 3% W 98 e 2
B A b e SR (e AR B A AR R KB
PRS0 s HeAh, W AR A AR R
BV WO A R A 07 AT AE — 2 R B R A
BRI A L BT P RRUK R PR, SRR
AL R AR 15 om IAUREE. 45,
ARl 2 00 A A ik T 52 B0 AS R R S R S
EARRE T, Bk 4 5 PR 1| 578 R AR
AR I8 T 57 5 BB AR S » T 5 426 0 1L A i o
VL P i A AR AR 2 2R SRAR B 2 i ) ok b i 7
HAF A sttnr W, D8 B Ao & Bt
RS ARE (™ BN b BT IR M T o

RSB AR 72 i i OR A DR A P 45 T 18 It
B DAL A2 72 ROAS SRR, 2236 SR B i LB A B
RIDLF o (EBE A A ATIOS SR b 5 1 7 R H 2 5
R i R 5y 52 B A AT I PR 58 I SR B,
13 SRS it IR AN E (1) 25 5 B o B B I
BN BVRE RUABARAR 7 ME LA 32, B WA AR R AR
O3 K, DRTSH 2 T T 80 o 8t 8 21 5 16 ) 5 08
FAAE , AR A, BRARF 6 7 b i i 3SR SRl A A 7
BENFRA o 503 R FH a1 5 O RN , 3058 A2
2 7376667 m”, A F HARR % 10 -1 5, I R4
YEAP AR 0.05 3762667 m™, 4T S REE A 0.25 77
TG » JEB L W BN A 7 ) 7 A R R RIS 8% , 1
Tt 1%, i A2 TH 3 R () 1% 42 5 0.6 J0 ke
667 m* 7 B 2 4% 3500 kg 115, BF 667 m® £F
SEHIE T 0.5 JT 70, BF 667 m? B AR KA
HHEE 0.25 7370, PR, EF DRI 2 Btk
AR AL b R 28 A i PP KR R R 7 o

5RRE AR , 3 EAE2E 5 0 R A E
st A 7 T A AT AR RS D e, H AT B C SRR
R ABAFAE P AL o R A I 55 1) A, Rk
TR KEIR B AS, /M EAH, ) 76 ahX
PR PR A 8 0 3 R A AT T AL 4 A R 11 i A 28
W7 KRS 5 Ehy T SR PR Ao 1T 3 g B L 5 Rl VR L L A
i vin AN A E A ) A B R AR, PR R T 2
RRE Y ) A2 R AN 3 0 7 b R A AT R
R, PR EE 230 & i Al Bl 77 07 28 5 7 ks
RERKERAICNER., S H5RKREMNITA %
Fitt it BhEAI R TG K S AT BH XA SR AR K
AR~ FHEIEE 0, X5 R B
T R T LT E R SRR R, 0 B g
F1R) 35 5 38 o B R 5 P 7 00 it R i — B AT 4R
FABCE BB HOR , SEL R A R0 8t 1 [ 1
R 73 2 7 o b v o

ARG LA 6 MR i A AT RL, IR FEAN ]
T 50 it A TRE R e R AR R AR AU B AR
PR R IEIR R, AT SR A VR . SRR
W, 6 AN il A, 25 JBE 2 AR EE PR R A /)N
FEM PRI A T Y E M. Rk 2 5 & EAE
] 2y W AR I AR N 25 & R I T 58 RARFG 15
3, MU 5E 4 5 VE RPN 15 A B, B B 7E
KRBT A . BRI 4 SAVE KRR 15
A1 FL A it A E T B VO AR 5 A5 2 R SR S
PSRRI T Fe ARSI, R W ] 2 it 1
FR R AT A AR v A i 5, 2 B ) Bt R
R )RR
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