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Analysis of Phenotypic Diversity of Major Salvia splendens
Germplasm Resources in China
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(Hangzhou Academy of Agricultural Sciences, Hangzhou 310024 )

Abstract ; In order to improve the use efficiency of Salvia splendens germplasm resources, the phenotypic diver-
sity of 20 major varieties in China was evaluated in terms of 20 quantitative traits and 5 qualitative traits. The re-
sults indicated that the phenotypic diversity was abundant in Salvia splendens cultivars, and higher variation of phe-
notypes was found among 20 accessions. The total variation degree and abundance in phenotypes of exotic varieties
were similar to that of domestic varieties. Shannon-Weaver diversity index of 25 traits ranged from 0. 23 to 1. 97,
which was higher in five quantitative traits including main stem diameter, crown diameter, petiole length, flowering
time, and internode length, and in two qualitative traits such as leaf bubble protuberant degree and petiole color in-
tensity. PCA analysis revealed that top 5 principal components had the variance cumulative contribution rate of
83.96% , which could reflect the integral phenotypes of Salvia splendens. The average Euclidean distance among 20
accessions was about 7. 0. The 20 accessions could be classified into two groups such as the high plant group and
the dwarf plant group clustered by UPGMA when the Euclidean distance was about 8. 5. There was only 1 variety
(Gouhuo) in the former, whereas 19 cultivars in the later, which could be further divided into 4 sub-groups when
the Euclidean distance was about 7. 2.
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Table 1 Origin of Salvia splends varieties

KU Kokt il il 44 e
Origin No. Variety name Flower colour
EAdE 7 28 ORIERR A K FAR N
FEWIR (KA Bim 2k
BEAER 3 WL Bk K s
EH 5 WE JRE R af
BJ5 RAEZ X
Ye[H 3 PN T INITUN 4,
e 1 e a6
HA 1 ST AL A RARAI AT S Rii)
L2 7%

1.2.1 #HRFE T 2011412 A 26 HSG—#H
T200 Lo IBREFH 201242 A7 HBEM T
FLAE 14 em PSRN, AR B Ye s ZERE K
(2:1: D) IRAY . I AEPRE SR M 2547 ,3 K
A BEHLIX RS, A AL 180 #k .,

1.2.2 MRMEEIERE AHMFREPLEER 12 %
PEATEIC R, TR A IR 3 25 A, 4486 20 4
B PRRA 5 AR . BOE R bR e R
FEHERKA A FZEEA K gE A (R
PR 6 PR 1 AL SE AL YMI-B M) AR K AR
K AEEK (5 1 AL Z 5 6 046 2 A 1Y F- 35 458 18]
P PR K PR RS S
7 AR A EAR AR S R 2 /bR e
¥ KeAb 2= 3 A () /8%, A R B bR R RO &5 1R

PRI [] AR ] EAAE R WL I TR ie 2o 17 58
T B PR @ AR SRS | A R
B EMAATES A (K 2), BRAEFAN, Hatk
AW I FE AT

®2 —HRAREEKRERSSR

Table 2 Description and grouping of qualitative characters

of Salvia splendens
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Table 3 Quantitative traits and Shannon-Weaver diversity index of Salvia splendens germplasm resources
PR & AL brif2s TRERB(%)  ZREMERRET
Trait Average Range SD cv Diversity index
#7%5 (cm) Plant height 16.22 12.25 ~31. 60 4.19 25.82 1.37
51 (cm) Crown diameter 24.82 17. 80 ~28. 40 2.33 9.40 1.74
FZER KT (em) Longest internode of main stem 2.65 1.63 ~5.40 0.84 31.55 1.57
F2EH 4 (em) Main stem diameter 0.55 0.47 ~0. 64 0.05 8.32 1.97
K (em) Leaf length 6. 47 5.52~7.16 0.37 5.74 1.70
%% (cm) Leaf width 4.74 4.07 ~5.39 0.37 7.90 1.75
ML cm? ) Leaf area 16. 99 12.46 ~21.78 2.19 12.87 1.82
444 (em) Petiole length 4.19 2.93 ~5.36 0.61 14. 44 1.96
THAERT ] () Flowering time 109. 25 104 ~ 115 3.32 3.04 1.96
FEAERE] () Blooming time 122. 95 112 ~ 130 5.03 4.09 1.77
KL P E R (d) 29.45 23.99 ~36.30 2.79 9. 46 1.47
Ornamental period of single flower branch
AEFK (em) Inflorescence length 14.74 10. 69 ~20.71 2.60 17.65 1.85
AEMA]K (em) Internode length 1.42 0.96 ~1.88 0.27 18.75 1.96
P B AT A (em) 2.25 1.54 ~2.96 0.34 15.24 1.87
Longest internode length of inflorescence
FEFFFEK: (em) Peduncle length 4.08 3.42 ~5.61 0.49 12.09 1.58
K (em) Calyx length 2.09 1.93 ~2.28 0.10 4.93 1.87
AE#E 42 (em) Calyx diameter 1.02 0.92~1.19 0. 06 5.81 1.71
ALK (em) Corolla length 4.27 3.95 ~4.70 0.19 4.41 1.75
1658 H A% (em) Corolla diameter 0.90 0.78 ~0.99 0.06 6.27 1.97
AR (em) Flower stalk length 0.48 0.40 ~0.58 0.05 10. 03 1.92
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Table 4 Qualitative traits and Shannon-Weaver diversity

index of Salvia splendens germplasm resources
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Table 5 Coefficient of variance and Shannon-Weaver diversity index of quantitative traits among exotic and domestic varieties

PEAR AP 1 Exotic varieties H [ i ' Domestic varieties
Trait X S CV(%) I X S CV(%) I
¥R (em) Plant height 15.0 2.06 13.72 1.47 17.5 5.43 31.11 1.28
L 0E (em) Crown diameter 24.0 2.57 10. 70 1.50 25.6 1.85 7.20 1.75
FZEEK A (em) 2.5 0.58 23. 86 1.19 2.9 1.02 35.90 1.28
Longest internode of main stem
FZEH A% (cm) Main stem diameter 0.6 0. 04 6.99 1.89 0.5 0.05 9.46 1.70
M4 (em) Leaf length 6.4 0.46 7.15 1. 61 6.6 0.27 4.05 1.61
58 (em) Leaf width 4.7 0.39 8.23 1. 64 4.8 0.38 8.00 1.70
M A ( cm? ) Leaf area 16.7 2.37 14.22 1.70 17.3 2.06 11. 90 1.47
47 ( em) Petiole length 4.0 0.54 13.54 1.70 4.4 0. 64 14.71 2.03
BRAEHE] () Flowering time 109.0 3.62 3.32 1.83  109.5 3.17 2.90 1.70
FEAERE] () Blooming time 123.30  5.51 4.48 .70 122.5 4.77 3.89 1.70
AL E LB (d) 28.74  3.10 10. 80 1.50 30.2 2.38 7.89 1.28
Ornamental period of single flower branch
¥4 (em) Inflorescence length 14.0 2.56 18.27 1.70 15.5 2.57 16. 61 1.70
AE1E]4 (em) Internodelength 1.4 0.30 21.75 1.50 1.5 0.23 15.83 1.70
JP T A (em) 2.1 0.39 18.37 1.47 2.4 0.26 11.09 1.50
Longest internode length of inflorescence
AEFF MK (em) Peduncle length 3.9 0.37 9. 64 1.56 4.3 0.51 11.91 1.28
K (em) Calyx length 2.1 0.11 5.09 1.56 2.1 0.10 4.59 1.75
A EAZ (em) Calyx diameter 1.0 0.07 7.03 1.17 1.0 0.05 4. 60 1.75
AL (em) Corolla length 4.2 0.22 5.16 1.70 4.3 0.15 3.47 1. 64
AT £ (em) Corolla diameter 0.9 0.05 5.82 1.22 0.9 0. 06 6.31 1.56
AR (em) Flower stalk length 0.5 0.04 8. 12 1.70 0.5 0.06 11. 64 1. 61
-2 Average 10. 81 1.57 11. 15 1. 60
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Table 6 Shannon-Weaver diversity index of qualitative traits among exotic and domestic varieties
! T LR 5% T A A €2 5 1 E G
Leaf color  Leaf bubble protuberant degree  Petiole color intensity  Corolla color Calyx color
AT | Ll Exotic varieties 0.90 1.19 1.42 0.94 0. 64
o [ Ff Domestic varieties 0.89 0.93 1.70 0.50 0.50
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Table 7 Eigenvalue and eigenvector of selected principal component

S— s T 5 S =Y CHLES Wiy SR E Y

Eji( The first principal ~ The second principal ~ The third principal ~ The fourth principal The fifth principal
compunem compunent componenl componem componem
Pk Plant height 0.3472 -0. 1626 0.0515 0.2128 -0.0076
B8 Crown diameter 0.3247 0. 1690 -0.0117 0.1140 0. 2501
FERKARIC 0.2995 -0.1927 0. 1427 0.2117 -0.1516
Longest internode of main stem
FZX H4£ Main stem diameter 0. 0790 -0. 1686 0.2223 0. 2586 0. 3040
K Leaf length 0.1583 0.3753 0. 1988 0. 0329 0.2819
M98 Leaf width 0.1218 0.2582 0.3841 0. 0251 -0.1324
TR Leaf area 0. 1481 0.3335 0.3410 0. 0452 -0.0215
HA%K: Petiole length 0. 0582 0.4798 -0.0308 -0.0704 -0.0139
B LT TE] Flowering time 0.2291 -0. 0659 0.3183 0. 1505 -0.1055
AL [E] Blooming time -0.0563 -0.0797 0. 0070 0.5787 -0.1294
BATE LB TH] 0.2350 0. 1963 -0.0172 -0.3647 -0.1118
Ornamental period of single
flower branch
AEF K Inflorescence length 0.3478 -0. 1058 -0. 0449 -0.1857 0. 1965
AElE], Internodelength 0. 3392 -0.1235 -0.0738 -0.2185 0. 0730
TP A 0.3293 -0. 1309 -0.2258 -0.1778 -0.0167
Longest internode length of in-
florescence
AEFFHEK: Peduncle length 0. 2409 -0. 0606 -0.3196 0.2527 0. 0864
K Calyxlength 0. 0879 0.3146 -0.2349 0.3085 —0. 1880
AEE H % Calyx diameter -0.2375 0. 2499 -0. 1000 0.1016 0.2484
K Corollalength 0.0735 0.2294 -0.3285 0.1814 -0.2552
B 42 Corolla diameter -0.1713 -0.1053 0.2900 0.0253 0. 3806
FERF K Flower stalk length 0. 0220 0. 0946 -0.3222 0.1188 0.5703
FFEAR {H Eigenvalue value 5.7707 3. 8145 3.2258 2.3853 1. 5966
TR (% ) 28. 85 19.07 16.13 11.93 7.98
Variance contribution rate
FitoiEkE (% ) 28. 85 47.93 64. 06 75.98 83.96
Total percentage
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