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Leaf epidermal and epidermal hair micromorphology
of 18 species (1 forma) Salvia species
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( 1. College of Science Sichuan Agricultural University Ya’an 625014 China; 2. Triticeae Research Institute
Sichuan Agricultural University Wenjiang 611130 China )
Abstract: Lamiaceae a family that has a cosmopolitan distribution comprises approximately 236 genera with 6 900 to 7
200 species including many well-known plants herbs and horticultural shrubs and trees with economic and medicinal
significance. Among the genera which belong to Lamiaceae Salvia is the largest genus comprising approximately 1 000
species. This genus is commonly found in central-South America central Asia-Mediterranean and East Asia. In East A—
sia approximately 84 Salvia species are found in China. Many species of Salvia not only have economic values but also
have important visual values. Salvia has always been considered as monophyletic because its lever-like stamens. Howev—

er the tremendous diversity of morphological characteristics and vegetative habit of Salvia have led to long-existing and
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unresolved problem regarding infrageneric boundaries. Meanwhile extensive in distribution and multiple variety and
difference of morphology in Salvia species bring difficulty to classification and identification of Salvia. Besides in the
field survey and collection process we found that it was very difficult to classification subg. salvia and subg. sclarea in
nutrition stage. Epidermal hair were the most common appendages on plant leaves the distribution characteristics and
morphological characteristics important means of plant identification and taxonomic study. Micro morphological charac—
ters of 19 Salvia samples of 18 species and 1 forma including type of leaf shape of epidermis cell type of anticlinal wall
type of stomata and type of epidermal hair were observed and measured using light microscope and environment scanning
electron microscope in order to provide foundation for taxonomic delimitation study of Salvia. The results showed that the
characters of leaf epidermal and epidermal hair of these 19 samples under the environment scanning electron microscope
display obvious diversity the shapes of leaf epidermal cells were usually irregular or polygonal; the patterns of anticlinal
walls were sinuous or sinuate rarely straight or bow. The stomatal apparatuses could be classified into two types anomo—
cytic type and paracytic type. Anomocytic type was very common. According to their micromorphological characteristics
the epidermic hairs could be classified into 4 categories peltate glandular hair capitate glandular hair short nonglandular
hair and long nonglandular hair respectively. These leaf epidermal morphological characters could provide evidence to i—
dentify and study the systematic relationships of taxa of Salvia.
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1 Olympus BX51 N
Table 1 Taxon and sources of Salvia samples . Olympus
Taxon Collector and Lo(tallly. habital -
voucher and altitude
(1989)
subg. salvia : 0.5 em x0.5
cm FAA 24 h
2 600 m
Salvia castanea Wang T 20100785 Shangrid4.a Yunnan - ( 25.7 °C ) -
aridity sunny-slope ’ ?
2400 m
S. castanea f. tomentosa Wang T 20100749 Lijiang Yunnan
aridity sunny-slope
o 3200 m (Quanta FEI )
S. flava Wang T 20100783 Shangrid4.a Yunnan
understory o
3000 m °
S. digitaloides Wang T 20100745 Lijiang Yunnan aridity ( 2008 ;
sunny-slope
2009; 2012)
3300 m
S. przewalskii Wang T 20100763 Kangding Sichuan
aridity sunny-slope . Corsi
, | Vo T 20100700 3100 m et al. (1999) . (2008) (2012) .
S. cyclostegia Shangrid.a Yunnan
understory
2 600 m 2
S. cynica Wang T 20110693 Baoxing Sichuan
understory
2.1
3100 m
S. pauciflora Wang T 20100769 Shangrid4.a Yunnan N
understory .
subg. sclarea 4 ( 2) o
S vunmanensis Yang 7] 20080545 1 500 m I: T
! ) Kunming Yunnan field N \S. azurea- S. guaraniti-
o Wang T 20100736 500 m cao II: —
S. miltiorrhiza Taian Shandong field
) i 2 ITa — /
. Yang ZJ 20080735  L1300m IIb - o lla
S. trijuga Muli Sichuan aridity
sunny-slope ~ [115) N
700 m S. officinalis . II1: —
.. Yang ZJ 20080539 A
S. cavaleriel Mount Emei Sichuan 2 1Mla
understory
— IIb -
650 m
S. plebeia Wang T 20100737 Ya’ an Sichuan raised Ila N
path through fields b S Syl—
Abroad species vestris ~ S. farinacea . Iv: —
S. azurea Wang T 20110583
S. farinacea Wang T 20120593 ° S.
S. officinalis Wang T 20120529 650 m azurea  S. sylvestris
S. sylvestris Wang T 20120524  Seeds were planted
S. coccinea Wang T 20100703 in Ya’ an field °
S. guaranitica Wang T 20100727 2.2
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2
Table 2 Leaf epidermal morphology of Salvia samples
g S Shape of Type of . . )
Taxon Type of leaf epidermis cell anticlinal wall Type of stomata Plate
subg. salvia
5. castanea Simple leaf Polygonal Sinuous Anomocytic type 1
8. castanea f.tomentosa Simple leaf Irregular Sinuate Anomocytic type 122
5. flava Simple leaf Irregular Sinuate Anomocytic type I:3
S. digitaloides Simple leaf Polygonal Bow Anomocytic type I: 4
5. preewalshii Simple leaf Polygonal Bow Anomocytic type 125
8. cyclostegia Simple leaf Irregular Sinuous Anomocytic type 1:6
5. eynica Simple leaf Irregular Sinuous Anomocytic type 127
5. pauciflora Simple leaf polygonal Sinuous Anomocytic type I:8
subg. sclarea
S. yunnanensis . - . -9
Pinnately compound leaf  Polygonal Straight-bow Anomocytic type
S miltiorrhiza Pinnately compound leaf  polygonal Straight-bow Anomocytic type 1210
S. trijuga . - . I 11
Pinnately compound leaf  polygonal Straight-how Anomocytic type
S. cavaleriei . . o . I 12
Pinnately compound leaf  irregular Straight Anomocytic type
5. plebeia Simple leaf Irregular Sinuate Anomocytic type 13
Abroad species
5. azurea Simple leaf Polygonal Sinuous Paracytic type I 14
8. farinacea Simple leaf Irregular Sinuate Anomocytic type 1215
5. officinalis Simple leaf Polygonal Bow Anomocytic type 1216
8. sylvestris Simple leaf Trregular Sinuous Paracytic type =17
S. coccinea - - . I:18
Simple leaf Polygonal Sinuous Anomocytic type
5. guaranitica Simple leaf Polygonal Sinuous Anomocytic type 1219
. S. officinalis. 1lb
4 : ( 11:5-6) : 1
I: ( :12) 1 o
1 N S.
N officinalis o
N \S. azurea~ S. officinalis S. gua-
ranitica (265.78 wm)
1 (  m:36) 1
N o
. n: (  11:78)
2 o lla 1r:34): N N N

v S. azurea~ S. farinacea~ S. guaranitica
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3
Table 3 Epidermal hair micromorphology of Salvia samples
Glandular hair Nonglandular hair
Capitate glandular hair
Peltate glandular Short Long
. . . . nonglandular nonglandular
T hair Long capitate Short capitate hair hair Plat.
axon glandular hair glandular hair ate
Diameter Diameter Diameter
Thick= of head  Thick— I(‘*“g‘;‘ of head  Thick— of head  Thick- 1(‘“’“%‘;1 Thick- I(ﬂ“g‘;‘
ness  (um) ness pm (pm) ness  (um) ness pm ness pm
subg. salvia
S. castanea + 46. 66 - / / +++ 20.35 - / ++ + 3 -1
+ + + 3 ;
S. castanea f. tomentosa - / - / / + 2738 - / ++  396.87 -2
S. flava + 39.59 - / / +++ 15.38 + 39.23 / II: 3
e _ _ _ + + 3 ;
S. digitaloides / + 4+ 471.85 24 / / 4 3877 1: 4
S. przewalskit + 67.28 - / / ++ 2440 ++  258.27 ++ + 13 m:s
S. cyclostegia - / - / / + 25.76 - / + 478.68 11: 6
S. cynica - / - / / + 29.02 - / + 462.72  1M:7
S. pauciflora - / - / / + 22.58 + 91.86 - / I: 8
subg. sclarea
S. yunnanensis 38.38 - / / 19.61 - / ++ 565.50 1I:9
S. miltiorrhiza 38.42 - / / 18.83 - / ++ 37268 1I:10
S. trijuga - / + 367.71  23.89 + 22.49 - / ++ 28820 1II:11
S. cavaleriei + 29.74 - / / ++  19.17 + 36.26 - / 1I: 12
S. plebeia + 5475 ++  353.53 25.00 - / + 172.65 - / II: 13
Abroad species
S. azurea + 4+ 4798 - / / ++  23.65 ++ 176.21 - / II: 14
S. farinacea - / - / / + 17.82 + 76.95 - / 1I: 15
S. officinalis ++ 7079 +++ 278.38 15.51 - / - / +++ 298.19 1I:16
S. sylvestris - / - / / + + 11.61 + + + 97.41 - / 1I- 17
S. coccinea ++ 3446 - / / 22.78 - / +++ 268.12 11:18
S. guaranitica + 39.25 - / / 23.74 + 68.44 - / 1I: 19
I - s+ R R
Note: —: not found; /: no data; +: Few; + +: Alot; + + +: Dense.
S. sylvestris o Iv: .
2 o IVa : o
. (2012) .
. (2008)
2 “” Vb (
111:940): ; o
N N \S. officinalis o
3 Ta ( — )
3.1 . Ib (
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I 1. ;2. ;3. ; 4.
;5. ;6. 3 7. ;8. ;9. 5 10. s 11. ;12 5 13.
; 14. S, azurea; 15. S. farinacea; 16. S. officinalis; 17. S. sylvestris; 18. S. coccinea; 19. S. guaranitica .
Plate I ESEM photographs of leaf epidermal micromorphology of Salvia 1. S. castanea; 2. S. castanea f. tomentosa; 3. S flava; 4. S.
digitaloides; 5. S. przewalskii; 6. S. cyclostegia; 7. S. cynica; 8. S. pauciflora; 9. S. yunnanensis; 10. S. miltiorrhiza; 11. S. trijuga; 12. S. cavr—

aleriei; 13. S. plebeia; 14. S. azurea; 15. S. farinacea; 16. S. officinalis; 17. S. sylvestris ; 18. S. coccinea; 19. S. guaranitica.
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11 1. ;2. ;3. ;4.

;5. ;6. 2 7. ;8. ;9. 3 10. ;11 12, ;
13. ; 14. S, azurea; 15. S. farinacea; 16. S. officinalis; 17. S. sylvestris; 18. S. coccinea; 19. S. guaranitica .
Plate I ESEM photographs of leaf epidermal hair micromorphology of Salvia 1. S. castanea; 2. S. castanea f. tomentosa; 3. S flava; 4.
S. digitaloides; 5. S. przewalskii; 6. S. cyclostegia; 7. S. cynica; 8. S. pauciflora; 9. S. yunnanensis; 10. S. miltiorrhiza; 11. S. trijuga; 12. S. cav-
aleriei; 13. S. plebeia; 14. S. azurea; 15. S. farinacea; 16. S. officinalis; 17. S. sylvestris ; 18. S. coccinea; 19. S. guaranitica.
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111 12 ;34 ;56. ;7 8. ;9.
10.
Plate Il Light microscope and ESEM photographs of the leaf epidermal hair micromorphology 1 2. Peltate glandular hairs;
3 4. Long capitate glandular hair; 5 6. Short capitate glandular hair; 7 8. Short nonglandular hair; 9 10. Long nonglandular hair.
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