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Development and Diversity of Calyx Morphology from Bud
Stage to Fruit Maturity in Tomato

LIU Jing-yi, YANG Jian-hua, QIN Lei, LI Cui, LIANG Yan
(The State Agriculture Ministry Laboratory of Northwest Horticultural Plant Germplasm Resources & Genetic
Improvement/ College of Horticulture, Northwest A & F University, Yangling Shaanxi 712100 )

Abstract; Sepal is an important part of flower and fruit in tomato, which affect the commodity quality of fruit.
Based on 40 tomato accessions of different types, we investigated the developmental process of sepal, indexes which
could describe sepal morphology and diversity of sepal morphology. The results showed that morphology of tomato
sepals, which were called persistent calyx, changed during development of flower and fruit. The sepal development
process was subdivided into 7 stages: close, slightly open, fully open, close again, open again, morphological
change , final morphology. The final morphology divided into five types ; flat spread, upwarp, upright, up-curl and
down-wrap. The coefficient of variation of 7 sepal traits were crimpness ( SEC, 84.43% ), surface area ( SESA,
45.54% ) , upwarp degree ( SEUD, 40.93% ), shape coefficient ( SESC, 36.05% ), length (SEL, 35.02% ),
thickness (SET, 29.46% ) and width (SEW, 24. 61% ) from high to low. Correlation analysis reveald that signifi-
cantly positive correlation was found among the SEL, SEW, SET and SESA. Significantly positive correlation was
showed between SESC (SEL/SEW) and SEL, but not between SESC and SEW. The correlation between SEC and

SEUD was significantly positive, but there were not significant correlations between these 2 traits and other 5 traits.
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The PCA showed that the first 3 PCs could represent the 7 traits, the cumulative contribution rate of PC1 ( size

traits) , PC2 (shape traits) and PC3 (morphology traits) added up to 87.50% . 5 types of sepal morphology were

described with the morphological indexes.

Key words: tomato ( Solanum lycopersicum) ; calyx; development; morphology; diversity
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Table 1 40 tomato accessions for analysis of sepal morphological diversity
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Fig. 1 Measurement diagram of SEUD and SEC
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Fig. 2 Five morphological types of tomato sepals during development
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Table 2 Variations of characterizes for tomato sepal
FEAR R R IRE Range T i 22 5 RH(%)
Trait No. of accessions BME Min, B AofH Max,  Mean SD cv
K (mm)SEL 40 6.45 42.04 22.50 7.88 35.02
S8 (mm) SEW 40 2.09 7.03 5.06 1.25 24. 61
)& (mm) SET 40 0.76 2.67 1.88 0.55 29. 46
R (mm?) SESA 40 6.74 114.57 59.23 26.97 45.54
JEARFR B SESC 40 2.07 11.36 4.63 1. 66 36. 05
HEE (% ) SEC 40 3.81 75. 50 21.38 18.05 84.43
S (&) SEUD 40 -39.41 67.26 42.63 17.45 40.93
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Table 3 Correlation analysis of sepal traits
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PR E RS =G0 )R =7 TR 23 Bl R
Trait SEL SEW SET SESA SESC SEC SEUD
R K SEL 1

R 98 SEW 0.461* 1

)& SET 0.422* 0. 808 ** 1

5 AL SESA 0. 881 0. 796 ** 0. 659 ** 1

JEAR R EU SESC 0.743 ™ -0.084 0. 061 0. 408 ** 1

il SEC -0.071 0. 067 -0.084 0.015 -0.115 1

¥ SEUD 0. 001 0.213 -0.024 0. 100 -0.169 0.577* 1

T MRS B (P <0.01)

“and ™ correlation is significant at the 0. 05 and 0. 01 level
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Table 4 Eigenvectors and percentages of accumulated contribution of principal components, and factor loadings matrix for

each principal component

— - )
iﬁzfl FHER TR (% ) B (% ) ek PITFRH Factor loadings
Eigenvalues Contribution rate Cumulative percentage Variable PC1 pPC2 PC3
component
PCl 3.185 45.51 45.51 3 HK SEL 0.874 0. 468 0. 082
PC2 1.517 21.67 67.18 B FE SEW 0.812 -0.547 0.025
PC3 1.423 20.33 87.50 HRHJE SET 0.770 -0.451  -0.239
PC4 0. 603 8. 62 96. 13 R AL SESA 0.973 0. 027 0. 085
PC5 0.228 3.26 99. 39 AR Z B SESC 0. 462 0.799  -0.197
PC6 0.033 0.47 99. 86 il SEC 0.086  -0.273 0. 788
PC7 0.010 0. 14 100 R SEUD 0. 039 0. 286 0. 832
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Table 5 Morphology features of each sepal type
e R M (% ) SEC MEE(°) SEUD
Type No. of accessions F/ME Min.  BORMH Max.  PI(E Mean  f/ME Min.  foRfH Max.  FI9{H Mean
A8 Down-wrap 1 11.56 -39.41
L Flat spread 8 4.90 13.33 8.42 20.76 34.97 28. 46
158 Upwarp 14 3.81 22. 88 10. 45 35.79 49.51 42.82
E.57. Upright 5 8. 14 29.98 16. 49 57.58 63.59 60. 40
% Up-curl 12 33.06 75.50 45.62 38. 66 67.26 51.29
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