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Genetic diversity analysis of phenotypic traits in 115 facility tomatoes
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Abstract: Germplasm resources are fundamental to the breeding of new varieties. In order to screen the tomato germplasm

suitable for facility cultivation in Yunnan province, 115 tomato germplasm materials were introduced, and their quality traits and

quantitative traits were investigated. The genetic diversity and
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characteristics of germplasm resources were studied by principal
component analysis, correlation analysis and cluster analysis. In
this study, a total of nine highly susceptible tomato germplasm

materials were screened out, and 86 resistant germplasm mate-

(202204BL091110)
TEBRA HE R (1997-) 4 ZHEKFEA i+, FEHF5E 7 N rials were screened out from the remaining 106 germplasm ma-
B A . (E-mail) 1979411935@ qq.com terials. The 106 tomato germplasm materials were creeping, and

BIES . T44, (E-mail) 1047800102@ qq.com the fruit shape and color were relatively rich. There were three
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fruit types and seven fruit colors. There were 15 germplasm materials with high homogeneity, and 35 germplasm materials with no fruit
cracking and medium fruit cracking. The variation of ventricular number, single fruit weight and first inflorescence segment of tomato
germplasm was larger. The results of correlation analysis showed that plant height was significantly positively correlated with soluble
solids content, total number of veraison, total number of fruit setting and total number of units, and significantly negatively correlated
with single fruit weight and yield per plant. Stem diameter was significantly positively correlated with fruit number per inflorescence,
soluble solids content, total number of veraison, total number of fruit setting and total number of units, and was significantly negative-
ly correlated with single fruit weight and yield per plant. Through cluster analysis, tomato germplasm materials were divided into three
groups and six subgroups. A total of 47 tomato germplasm materials with high average soluble solids content, average fruit number per
inflorescence and average total fruit number were selected. There were 23 tomato germplasm materials with an average yield per plant
greater than 5.00 kg, and nine tomato germplasm materials with an average single fruit weight greater than 200.00 g. The results
showed that the higher the first inflorescence node of tomato, the less the total number of fruit setting. The larger the single fruit
weight, the lower the soluble solids content, the higher the yield per plant, and the less the fruit number per inflorescence. Fruit

transverse diameter, peduncle size, single fruit weight, fruit longitudinal diameter and pulp thickness could be used as the main fac-

tors to evaluate the germplasm of tomato in the facility.
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Table 1 Information of 115 tomato germplasm materials
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Table 2 Distribution frequency of quality traits of 106 tomato germplasms

YA % )
PR
1 2 3 4 5 6 7

PR 100.00 0 0 0 0 0
SRR 2 100.00 0 0 0 0 0

i 2 2.83 97.17 0 0 0 0
HRIRAR 0 48.11 49.06 2.83 0 0
iy 5.66 61.32 33.02 0 0 0
AR 66.04 31.13 2.83 0 0 0
SRR AR 0 100.00 0 0 0 0

P RIRIINTHIAIN 37.74 33.02 25.47 3.77 0 0

JiR JEE JE R P B 19.81 6.60 41.51 1.89 18.87 11.32
SR M R 20.75 33.96 40.57 4.72 0 0
L3N 0 2.83 54.72 32.07 10.38 0
K 66.98 27.36 5.66 0 0 0

E Sl 5.66 71.70 22.64 0 0 0
e, 5.66 71.70 22.64 0 0 0
EiI% R 18.87 81.13 0 0 0 0
IR 14.15 47.17 38.68 0 0 0
Sl 64.15 32.08 3.77 0 0 0
AU 15.09 31.13 39.62 11.33 2.83 0
BUAR A 2.83 1.89 4.72 0.94 65.09 21.70 2.83
YRR 60.38 39.62 0 0 0 0
SR 1.89 31.13 66.98 0 0 0

PRE 1. 84, BMRRE LA W2 1 RGN 2, IR E 0, HRIBAR 1752, 6083 .08 4. 81l FEP 288 1, B2, 00,3,
%, MRFEARS 1 2EE2.0KF 3. Nl REImBR, 1R 2. 5, BRERCRYEE, 1. 8512, 50,3 a4, 50,55
21406, 2000 SRAEEMBERERE 1. T0;2.59; 3.9 ;4 00, RSBk, 1 M,2. MBF; 3.5, 4, F80)Y 50N, AERKE 1L ETHEE2. 5
MESS ARG 3 KT HES . R UIHIEAR, L AREDE ;208 ;3 BI00 5 ;4. BRRE . 2560 1. ¥%% 2. 48,3 B4k, M0, 1. 35k 2. 4%;3. 1%
S, PURTE, 18002 500 . AN LR 2 LG 3 4 R 5 AR SR 1S 2 — M 3 AN ST SR 1 (R 2 R R
3ARMEIR , SRR, 1 BSRE 2 B GAE . AURE 1B ;2. 560,304 B85 AL (056, 40607 40, BURE 1 ERR,

2 EREE 3.

2.1.2 #EHK WK 3 PR, 106 Fril 5L
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Table 3 Performance values of main quantitative characters in 106 tomato germplasm resources

AR RME fe/MiE W2 F-HIE brifE 2 5 R %)
BT 44.60 20.40 31.22 31.22 3.56 11.40
P (m) 7.44 2.98 4.46 5.23 0.38 7.17
ZEH (mm) 14.72 7.52 7.20 9.62 0.74 7.69
4 (em) 39.20 24.20 15.00 32.44 1.85 5.70
5% (cm) 33.40 15.10 18.30 23.42 2.30 9.82
AR AL SR 32.40 4.40 28.00 15.84 1.15 7.26
IR (g) 237.10 7.36 229.74 90.15 12.00 13.31
TR (em) 1.62 0.52 1.10 0.99 0.09 9.09
RSTYFE (em) 7.91 2.19 5.72 4.31 0.24 5.57
SRR (em) 8.21 2.21 6.00 5.09 0.27 5.30
RBFREL 1.63 0.66 0.97 0.91 0.05 5.49
JAFE K/ (mm) 11.70 1.39 10.31 6.09 0.48 7.88
ML A JELBE (mm) 8.24 2.12 6.12 4.60 0.44 9.57
DEH 8.80 2.00 6.80 4.12 0.69 16.75
AIEPERTEY & (%) 17.40 3.20 14.20 9.34 0.60 6.42
L ENEE ST 20.70 8.30 12.30 13.60 1.47 10.83
BREGE 22.70 10.00 12.70 15.60 1.51 9.69
BEH 16.00 12.70 13.30 18.00 1.56 8.67
FRR = (kg) 16.96 0.71 16.25 3.77 0.21 5.53

F 4 106 HEMM RS MR Z B HIHE X E

Table 4 Correlation between quantitative traits of 106 tomato germplasms

R x X X3 Xy X5 X6 X7 Xg X9 X10 X1 X12 X3 X4 Xis X16 X7 RSH X19
x; 1000

x, 0111 1.000

X3 —0376" 0482" 1.000

Xy 0368 -0.521" -0429" 1.000

x5 0.163 -0490™ 0320 0.747* 1.000

X —0349™ 0.688™ 0.632" -0.781" -0.606™ 1.000

X;  0.237% -0.603™ -0.506™ 0.762" 0.614™-0924™ 1.000

X 0.240" -0408™ -0.534™ 0483™ 0336™-0.668" 0.717* 1.000

X 0329 -0549™ -0.655" 0.738™ 0573 -0904™ 0934 0.744™ 1.000

X 0270™ -0.673" -0.618" 0.790" 0.653*-0966" 0981 0.695™ 0920" 1.000

X —0.086  0.690™ 0378™ -0.646" —0.599" ~0.776™ —0.742" -0416™ -0.545" ~0.813" 1.000

Xp 0289 -0.713% -0533™ 0.799" 0.669" -0.945" 0.867* 0575 0.829" 0.925"-0.824" 1.000

X3 0393 -0.581™ -0.596™ 0.783" 0.616™ -0.892" 0901 0675 0.879™ 0911 0,700 0.845™ 1.000

Xy 0209% —0.633™ -0.567" 0.661™ 0.538™-0.889" 0.886™ 0.604™ 0817% 0914™-0.763" 0.853™ 0.716™ 1.000

X5 —0204%  0420™ 0439™ 0521 -0414™ 0.630™ —0.593" —0.500™ —0.649" ~0.626™ 047" —0.599" -0.590" —0.554" 1.000

Xg 0147 -0369"-0328" 049%™ 0476™ -0530" 0533 0375 0505" 0511"-0440" 0548 0456™ 0564 -0471" 1.000

X7 =033 0748 0.504™ -0.722" -0.539" 0.852" —0.807 —0.604™ —0.758" —0.844" —0.722" —0.851™ -0.776™ ~0.791** 0.517"* -0.516™ 1.000

Xig =0324™ 0765™ 0478 -0.710" -0.523" 0.838" -0.785" —0.568" —0.739"* —0.825™ —0.721" —0.847" -0.756" ~0.777" 0.508" -0.506™ 0.978" 1.000
Xjg =0329™ 0769 0471 -0.707 -0.547" 0.828" -0.767" -0.576" —0.720" —0.812" =0.707-0.834" ~0.725" ~0.773" 0497" -0477" 099 0971 1.000

Xy HAEFP A5 x,
X12 Z%*E?%jtlj\;xw :%WEE;XM :‘Dgﬁ(;xw :ﬁ[‘{fé{‘ﬁ ﬁﬁ

R s xg 25 xR s xg P B s xg  BAAE T A R x - PR T g AR s xg SRS OAR s x g SRR 5 x|« RAUFEHL

é’l\i;xlﬁ:gg%}j}:ﬁ;xl7:&#@lé‘éﬁ(;xlg:%%Aé\éﬁ;xlgﬁlé‘ﬁ%{o - %‘:{/J<'(+

0. 01 7K Al 3 AH 2 5 R TE 0.05 K- I 56,
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5 WR TEARRSH FREME R T 1 E RS
AR ICE 2 A, TTHREE ST 5K 66. 76% .6. 47% , B
DURRE R 73.23% , S5—FEMF R 12. 68,
TR AR =, 66.76% , # — For H AR AR A R
1.23, TTEREN 6.47% , Hor J S0k A2 FRAE [n] 1 1
a1 g5 5, 4 0. 98 H O RAHTER /N (0.95) (FRR
(0.94) JRIYFE(0.91) FR AR (0.91), F%
B 106 153 AR BT (1 R SAHDCHRAIE . RAE ) 1 111
I) f5e o (PR N B B B8, 45 5 45 HR BR AT G 1k S A 25
R R E S L S AR AR BB R
B8 0 = E R RRIE(E Y 1,23, TTRRR N
6. 47% . o B A8 e T A AR AE ) OE B,
0. 64 ; = R E ] 1t £ 1] B 7, S —0. 44,
£5 106 HEMHE 19 P REERERS TR

Table 5 Principal component analysis of 19 phenotypic characters

in 106 tomato germplasms

"R FHS 1 F G2
AL 0.34 0.64
7R -0.74 0.33
Byl -0.64 -0.44
LN 0.83 -0.02
5 0.68 -0.23
ALY P AL AL -0.97 -0.05
W 0.94 0.05
AR 0.70 0.34
RIYE 0.91 0.25
IR 0.98 0
SRAVFEEL -0.80 0.39
MR 0.95 -0.11
PR 0.91 0.16
DEE 0.89 -0.07
AR ERDEY) -0.66 -0.17
HERAY -0.89 0.15
AR GG -0.91 0.11
ME -0.99 0.14
ARk 0.60 -0.09

2.4 REMWRERSWT
PRk 7 45 & B (AT EDE Y & ) R
(PRAE AR SE PR E PARR B R AR AR

SVBBURLE G50 AH B MR AE R R 24845, X 106
DA BT RE T (B 1), TESEEE R R 7
A 106 (T AFP B oA 3 RIEHE, BRI 51
53k 2 DHE, PSRRI i (3R 6) fei,
N 5.32 kg PRI EDIE Y & 2 P ARG
P AR R SRR B S BURAR, Rt L
T4 AR IERE o 2 SRR, 55 1 WRE(TA)
23 3R, X BRAR P A R, N 5. 72 ke TR AR AR
SMEBERD, AN 12,7, AT EYERTEY) & SR,
K 6.19% , it —5F B AR S S 8 T DR )
5 R R UROC 5 2 AR 23 (R,
ST Y R T gy, 222.50 ¢, FEIRAGHE S
T 2 ARKEEEIISERE ST R 2 A ERE, 56 1 SR (TA) L &
7RIS, 5 2 WRE (1B ) B35 2 4 Fh 5t ( YTH-FQ-58
FYTH-FQ-59) , HoP- ¥ sl i fge i, by 236. 04 g, 55
||IES SRS eI Fos i o Vi A5 LT S
SPFAHG f0 OT X A SR R BRORT T 38 R B
S AL FIT- B BAR P i IR, FEIRE IR R 4
ARKEEETIZEAE 30 2 A HE, 28 1 WA (TA) 2% 4
ByFsT, 5 2 WA (B ) 425 47 f i oa, -3 Al sk
A& (11.59%) P-4 B8 5 Al %50 25. 30)
PR SR H(16.60) SIS SRS E(18.70) Al
S B H(20.90) 5 A MR AE B R T Y PR R
(20. 14 g) FPF-R bk~ (2. 18 kg) FAIK,

3 e

VA Ml 4 s o 2 7 24 R AR PR Al A PRl &2
BEPE B RE e B K, 33 B Rt R 55 114 3 i i
T LB N R R R TR U TSR | v A R
S AW X 115 005 7 it R AT I e A
iR T 9 1B ) JE%a 118 325 i o 5, WS 1) 106 13 7%
TR B ) 4R A ORI | o B A AR K ST
JFE R BT 15 0, BramE A T 86 1y, Zead Xt 106 14
FnAp TR 21 A B AR AT AL 2R AT,
XF 19 ANEICE MR AT AHSCHE R I Hr , T R
TP AR AR A, SRR i
R 1009% F)F TR S & A4 8 B RN R A B
J2 , UBH B R Rk A 2 TE PR
ARAIFA R, 106 A8 BHLEE 5 A, H
Hh R ORI LSRR B 43 R 16 4y 33 7y, Sl
32 kb B A S AT LA S A R B b T s
], X Fe A= B AR A,
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Fig.1 Cluster analysis of main characters in 106 tomato germplasms
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F6 FERBERBMERTHE
Table 6 Average values of phenotypic traits in various groups

ezt : ! .

1A IB Yy A 1B -y A B -

ALY & (%) 6.19 7.60 6.90 7.77 8.80 8.29 10.90 11.59 11.25
HAAEF AL S 7.30 8.00 7.65 6.70 6.50 6.60 12.90 25.30 19.10
HHRE (g) 165.55 119.14 142.35 208.96 236.04 222.50 70.38 20.14 45.26
k=T (kg) 5.72 4.91 5.32 4.98 4.22 4.60 2.48 2.18 2.33
L SulsSs] 10.70 11.60 11.20 10.70 12.30 11.50 11.60 16.60 14.10
AR AR 12.70 13.40 13.10 13.00 14.30 13.70 13.20 18.70 16.00
FESEY 15.50 15.90 15.70 15.10 17.50 16.30 15.50 20.90 18.20

SO MREE RN A AEH0, F AIRRCRYE 4 A OCHE BT R MRRAE PRI 8 B0 R
AR FAMLLR -8 MRS, BT HEAMRL BT 86 oy, BT m mF BT 15 4y, A L3 R

fief s ) (R 0 AR AR A 106 ) 7 5kl T A4 K
BRLP O FE S, UfEE O S0 e Eig
o Mer o Lo ait 7 Fgie, st Rg
KA DR BAAHOEARPE L, AT LA B S A 4
VFZ GRS it as R R, 5 &K E R
AR AR X ELAG 0 2 5 B T )y 4 6 F S 35 1A 1
J;ﬁ[27-28]0

T 1) e AU IR A7 HOst (R Z AR RBRBE R R 2t
RS, 57 AN [v) A 25 XA R ) V00 1 ] — 2 0
RIREA BT 22 270 AR5 06 36 it Fh o il 47 52
Mk B J5 e AR S RG24 SRR O
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