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Abstract. In this paper, the vegetative organs of Salvia sonchifolia and S. petrophila were
observed by paraffin-sectioning, optical microscopy, and scanning electron microscopy to
analyze differences in anatomical structures and adaptability to the environment. Results
showed that the leaf epidermis of both species was covered by trichomes and a cuticle, and
stomata were only distributed in the lower epidermis. Anatomically, the thicknesses of the
upper and lower epidermal cells, cuticle on the upper epidermis, palisade tissue, spongy
tissue, and phloem and xylem in the midrib, as well as density of non-glandular hairs, were all
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significantly higher in S. petrophila than in S. sonchifolia. For primary roots, both species had
diarch roots and S. petrophila had no pith. For secondary roots, both species contained
periderm and secondary vascular tissue, of which the phloem accounted for a large
proportion, and the parenchyma cells contained starch grains. The four corners of the stem
contained thick collenchymas and large vascular bundles. These results indicated significant
differences between the two species in the primary structure of the roots and anatomical
structure of the leaves. The presence or absence of pith, number of palisade tissue layers of
the leaf, and density of non-glandular hairs of the leaf can be used as diagnostic characters
between the species. The anatomical structures of the vegetative organs of S. petrophila and
S. sonchifolia were characteristic of adaptations to xeric environments. In contrast, cold and
drought resistance was stronger in S. petrophila than in S. sonchifolia, while the latter was
more suited to shaded and weak light environments.
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Table 1 Structural characteristics of leaf epidermis of Salvia sonchifolia and S. petrophila
R G5 Epidermal structure
I WTREE Jum T e um TR /um LRMATURIRE / um
Species Leaf thickness

Thickness of
upper epidermis

Cuticle thickness of
upper epidermis

Thickness of
lower epidermis

E MR Salvia sonchifolia 359.63 + 22.58a 30.03 + 1.87a 16.34 = 0.58a 3.95 + 0.23a
‘AR RURRE Salvia petrophila 543.49 + 42.34b 39.56 + 2.38b 14.81 +0.73b 5.77 + 0.36b
- S S5 Epidermal structure
Species TRKARZERE / pm SALEE /A / mm? ENRTEE / AR/ mm?
Cuticle thickness of lower epidermis Stomatal density Density of non-glandular hair
E M EUER Salvia sonchifolia 2.32 +0.13a 275.42 + 31.46a 132.85 + 12.46a
AR Salvia petrophila 2.72 £ 0.20a 313.39 + 10.81b 1042.17 + 106.15b

i FSIARNG FREFRZER B (P <0.06), T,

Note: Different lowercase letters in the same column indicate significance at 0.05 level. Same below.
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Table 2 Characteristics of mesophyll structure and main vein of Salvia sonchifolia and S. petrophila

ALK Mesophyll structure Eqieatis Main leaf vein
%ﬂ MOH Y0 R YREZEH O B W e R E
Species Tﬂ}H‘JlE,/JTE/ um (Erﬁfﬂf/\gg/ um ) *)]”@Hﬁ PR EIERE / um ﬂ/ﬁkEEE / um KFREBERE / um
Palisade tissue Spongy tissue  Ratio of palisade Phloem thickness Cambium Xylem thickness
thickness thickness to spongy tissue thickness Y
EH R 99.00 + 5.07a  206.09 = 10.47a 0.44 +0.01a 28.91 + 1.95a 17.32 + 0.86a 65.39 + 3.48a
FA RS 181.51 = 13.67b 327.03 + 22.28b 0.50 + 0.03b 48.87 + 4.00b 21.89 + 3.03a 89.78 + 5.52b
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Habitat and morphology of Salvia sonchifolia and S. petrophila. A. Habitat of S. sonchifolia; B. Habit of S. petrophila;
C: Growth period of S. sonchifolia; D. Flowering period of S. sonchifolia; E. Flower of S. sonchifolia; F. Growth
period of S. petrophila; G Flowering period of S. petrophila; H: Flower of S. petrophila.
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P45 BRI Luo Guang-Ling et al.: Plate Il
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ENREEMEEREEMMBHEN, A BRI RKEDE; B. HAa BRI EMk#EDIE; C. ErRER
Mebim; D AR REIE,; E. SRR ERREIm, mAEEHR; F AR EMBIE, R4EE R G B
MRUBR LR, H, AERERE LRI, | BB T REMEMRALG; J HEREBRE T REMEMIAL
avs Ko BN EURR EREANNE, AR L. AAERNER EREME, mRE; M: BB TRE, mIRBMIAERE;
N: AERBRETEL, RBRBMAERE, Uep: ER; Lep: THRM; Px. WIEAKRBEM®; Pp: WIEBLHE; Vo, 4EE
ﬁi}%‘; CU: ﬁﬁﬁ:%, Pt. W*ﬁéﬂﬁ:{, St: @gﬁéﬂgﬂ, StO: %‘.'_ﬂ‘, Nh. 5”5%%, Gh: ﬂﬁ%%, SUC: EUE@H}H@, GIC: ’ﬁé]}_éﬂ]
s Mp: FL%.

Anatomical structure of leaves of Salvia sonchifolia and S. petrophila. A. Transverse section of main vein of S. sonchifolia;
B. Transverse section of main vein of S. petrophila; C. Transverse section of leaf of S. sonchifolia; D Transverse section
of leaf of S. petrophila; E. Transverse section of main vein of S. sonchifolia, showing vascular bundle; F. Transverse sec-
tion of main vein of S. petrophila, showing vascular bundle; G. Upper epidermis of Salvia sonchifolia; H. Upper epidermis
of S. petrophila; 1. Lower epidermis and stomata of S. sonchifolia; J. Lower epidermis and stomata of S. petrophila;
K. Upper epidermis of S. sonchifolia, showing embossment; L. Upper epidermis of S. petrophila, showing embossment;
M: Lower epidermis of S. sonchifolia, showing glandular hair and non-glandular hair; N. Lower epidermis of S. petrophila,
showing glandular hair and non-glandular hair. Uep: Upper epidermis; Lep: Lower epidermis; Px: Primary xylem;
Pp: Primary phloem; Vc. Vascular cambium; Cu:. Cuticle; Pt: Palisade tissue; St: Spongy tissue; Sto: Stomata;
Nh: Non-glandular hair; Gh: Glandular hair; Suc: Subsidiary cell; Gc: Guard cell; Mp: Mastoid process.
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IREBREEM, A: EMRERRMIAZH,; B, A4 RBRMRNPIESY; C. Bt RERMRMYIESS
¥, RNEZERAT; D: BEFRBRIRMGIELS, RmNEREARLS; E. B RERERMRAELSE; F A48 RERRAK
AZH; G BN BURRRIRAESH, R RIS H: A R RAR AR A Z5 M, % R RIS 1 B R AR IR
B, RS J: A RERARMIRAZ, AR, Epi: R C. K25 En: WEE; Px: WIAEAREE; Pp: 9149
Je#Bs Per: JARz; Cl. AK#Z; Coc: KBIEAZ; Phe. #NE; Ph. B, Xy. KFE¥#; Sg. Mk, V. T8, Tr. &
Ml Pa: WiEEANNE; Ca:. JEWUZ; Pow: ARWEELNM; Wr. AL,
Anatomical structure of roots of Salvia sonchifolia and S. petrophila. A. Primary structure of root of S. sonchifolia; B: Primary
structure of root of S. petrophila; C. Primary structure of root of S. sonchifolia, showing endodermis and xylem; D. Primary struc-
ture of root of S. petrophila, showing endodermis and xylem; E. Secondary structure of root of S. sonchifolia; F. Secondary struc-
ture of root of S. petrophila; G Secondary structure of root of S. sonchifolia, showing phloem and periderm; H. Secondary struc-
ture of root of S. petrophila, showing phloem and periderm; |. Secondary structure of root of S. sonchifolia, showing xylem;
J: Secondary structure of root of S. petrophila, showing xylem. Epi. Epidermis; C. Cortex; En: Endodermis; Px: Primary xylem;
Pp: Primary phloem; Per. Periderm; Cl. Coek layer; Coc: Cork cambium; Phe:. Phelloderm; Ph. Phloem; Xy. Xylem;
Sg. Starch grain; V. Vessel; Tr. Tracheid; Pa. Parenchyma cell; Ca: Cambium; Pcw: Parenchyma cells of wood; Wr. Wood
ray.
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P45 BRIV Luo Guang-Ling et al.; Plate IV
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Anatomical structure of stems of Salvia sonchifolia and S. petrophila. A. Transverse section of stem of S. sonchifolia;
B Transverse section of stem of S. Petrophila; C. Transverse section of stem of S. sonchifolia, showing glandular hair and
non-glandular hair; D. Transverse section of stem of S. petrophila, showing glandular hair and non-glandular hair;
E. Transverse section of stem of S. sonchifolia, showing cortex and vascular bundle; F. Transverse section of stem of
S. petrophila, showing cortex and vascular bundle; G: Transverse section of stem of S. sonchifolia, showing phloem;
H. Transverse section of stem of S. petrophila, showing phloem. Epi. Epidermis; C. Cortex; Ph. Phloem; Pf. Phloem
fiber; Xy: Xylem; Vb. Vascular bundle; V. Vessel; Ct. Collenchyma tissue; Pa; Parenchyma cell; Ca. Cambium;
Pi: Pith; Gh: Glandular hair; Nh: Non-glandular hair.
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