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Abstract; The characteristics of traditional Chinese medicine are not only the appearance of the medicinal material,, but
also the external manifestation of its internal tissue structure and the chemical components. Pogostemon cablin is one of
the top ten southern medicines which has high economic value. Generally, it is divided into four cultivation types and two
chemical types according to the cultivation origin and the composition of volatile oil. However, the characteristics are
very similar, and it is difficult to determine the classification of different cultivation varieties. Leaf epidermal hair charac-
teristics as micro-morphology of medicinal plants, are increasingly used in botanical taxonomic research, and the growth
and development of epidermal hair can even directly affect the quality of the medicinal material. The glandular hairs of
P. cablin are the main synthetic and secretory site of its volatile oil, while the non-glandular hair can play a protective
role, affecting its growth and yield. In order to explore the significance of leaf epidermal hairs characteristics in identif-
ying P. cablin varieties, and to provide a reference for the research on the quality formation mechanism of P. cablin. This
study was conducted on apical leaves, the fourth pair of leaves and bottom leaves of P. cablin from eight different varie-
ties sources and two harvesting periods (end of June and end of October). The microscope slide was processed by chloral
hydrate permeation, and photographed under an optical microscope. The results of variance analysis showed that there
were significant differences in the hair density of the leaves of the P. cablin from the same variety in different harvesting
time. The epidermal hair density of the P. cablin leaves harvested at the end of June was significantly lower than that of
the end of October. The results of principal component analysis and cluster analysis were the same, the P. cablin of eight
different oringins of the same harvesting period can be divided into four categories according to the leaf epidermal hair
density and the diameter size of glandular hair, and Nanxiang, Zhaoxiang and Paixiang can be separated, which was in
good agreement with the traditional classification results. The epidermal hair density and the diameter size of glandular
hair of leaves have some reference value in the classification of P. cablin.

Key words: Pogostemon cablin, leaf epidermal hair, microscopic characteristics, classification, harvesting period
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Table 1  Source of experimental materials
G5 AT i RIEHH REMIT R B
. - . . L . Collection
Number  Species Varieties Collection position Collection time  Location .
quantity
Gl JTEE R TR 55 4 % AR AT it 2019-05-24  JURAE LTS 2 4
Pogostemon cablin P. cablin Apical leaf, the fourth pair Medical Garden of Guangdong
‘ Hainanensis’ of leaves, bottom leaf Institute of Traditional
Chinese Medicine
G2 JHE e T 56 4 Xf AR it 2019-05-24  JUARAE PG 2 5
P. cablin P. cablin Apical leaf, the fourth pair Medical Garden of Guangdong
‘ Gaoyaoensis’ of leaves, bottom leaf Institute of Traditional
Chinese Medicine
G3  JHT Jit Tt A5 4 3 i 2019-05-24  JUARAE PSR 4
P. cablin P. cablin Apical leaf, the fourth pair Medical Garden of Guangdong
* Shipaiensis’ of leaves, bottom leaf Institute of Traditional
Chinese Medicine
G4 THE FN S 2019-06-10  ERIA MM T 5
P. cablin Unknown Whole plant Danzhou City, Hainan Province
G5 JTHERE AT Tt A5 4 Xt gt 2019-06-22  JUAAE BT 6
P. cablin Unknown Apical leaf, the fourth pair Chengyue Town, Zhanjiang City,
of leaves, bottom leaf Guangdong Province
G6  JUHET At Tt 5 4 X ut et 2019-06-22  JUARB I RN 5
P. cablin Unknown Apical leaf, the fourth pair Leizhou City, Zhanjiang
of leaves, bottom leaf City, Guangdong Province
1 JHEE A Tant 45 4 XfEnt et 2019-06-29  JUARARLRAL R 5
P. cablin Unknown Apical leaf, the fourth pair Medical Garden of Guangdong
of leaves, bottom leaf Pharmaceutical University
G8 AR A Tt 57 4 A 2019-06-29  JUMPEZ R E I 5
P. cablin Unknown Apical leaf, the fourth pair Yaowang Mountain, Guangzhou
of leaves, bottom leaf University of Chinese Medicine
GIX  JTEE A Tt B 4 AR iR 2019-10-29  J7AREGRL R 24 [ 5
P. cablin Unknown Apical leaf, the fourth pair Medical Garden of Guangdong
of leaves, bottom leaf Pharmaceutical University
G8X  JTHEE A Tt 45 4 %R Rt 2019-10-29  JUHHEZRFEA LI 5
P. cablin Unknown Apical leaf, the fourth pair Yaowang Mountain, Guangzhou

of leaves, bottom leaf

University of Chinese Medicine
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A B RE; B. 5 4 XA R CORMRME; a. IRIRE; b JERIRE; e RIRE.
A. Epidermal hair of apical leaf; B. Epidermal hair of the fourth pair of leaves; C. Epidermal hair of bottom leaf; a. Non-glandular hairs;

b. Peltate glandular hairs; c. Capitate glandular hairs.

I W e el e S A T
Fig. 1 Micrograph of leaf epidermal hair of Pogostemon cablin

x2 B—mMHARRKPHN EEMHREETELR

Table 2 Comparison of leaf epidermal hair density of Pogostemon cablin from the same variety in different harvest time

. s MR BHE AR R B B B
AL E i . . . . . . .
L i Numb Total epidermal hair density ~ Non-Glandular hairs density Glandular hairs density
caves position umber ( Number + mm™) ( Number « mm™) ( Number + mm™)
Tt G7 120.039 7aA 61.507 9aA 58.531 7aA
Apical leaf
G8 104.662 7aA 48.363 laA 56.299 6aA
G7X 192.460 3bB 107.142 9bB 85.317 5aA
G8X 189.980 2bB 96.230 2bB 93.75bA
55 4 XAt G7 33.978 2aA 18.601 2aA 15.377a
The fourth pair of leaves
G8 29.761 9aA 15.625aA 14.136 9a
G7X 43.650 8bA 24.057 5bA 19.593 3a
G8X 52.579 4bB 31.498bB 21.081 3a
Jisus G7 38.442 5bB 22.569 4bB 15.873a
Bottom leaf
G8 25.297 6aA 12.400 8aA 12.896 8a
G7X 27.777 8aA 14.384 9aA 13.392 9a
G8X 42.410 7bB 23.313 5bB 19.097 2a

T FFVEER G ARG S RER 7R 22 53K 0.05 B #F /K AFKRE F R385 535 0.01 K-, TR,
Note : Different lowercase letters after data in the same column show significant differences at 0.05 level, and different capital letters show
significant differences at 0.01 level. The same below.

T A AN REBHEHIT T I E0N, B T REEEMLREEREIAREEES,

RN 4 s, B0 G3 Fil G4 W5 4 XA R KR T G5.66.G7 5 G3 Fl G4 H5 4 Xt An B3R BE

HESHMMMERTEFARRER, Bk KEEEAMBEEZER., G1.65.67 5 G3 M

Mranr . GAMEREFEMEBEEAMBESEZES, G5 5
(1) ERKE.C3H5CAMERLIEREREE ClLOAMEREBREREAMBEES,
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Table 3  Epidermal hair density of the apical leaves of Pogostemon cablin from different origins
FEMRE IE
Mg R Non-glandular hairs Glandular hairs
TRz %5 Total epidermal
Epidermis Number hair density B Lt 45l SR F Lt 45l
(Number + mm™) Density Proportion density Proportion

( Number + mm™) (%) (Number + mm™) (%)

56352 Gl 49.603 2bAB 36.582 3bAB 73.75 13.020 8hB 26.25
Upper epidermis

G2 39.682 5bB 26.289 7bB 66.25 13.392 9hB 33.75

G3 79.985 1abAB 46.503abAB 58.14 33.482 1abAB 41.86

G4 65.104 2abAB 42.782 7abAB 65.71 22.321 4abAB 34.29

G5 56.216 9bAB 31.828 7bB 56.62 24.388 2abAB 43.38

G6 43.650 8bB 23.313 5bB 53.41 20.337 3bAB 46.59

G7 100.694 4aA 60.019 8aA 59.61 40.674 6aA 40.39

G8 86.805 6abAB 52.083 3abAB 60.00 34.722 2abAB 40.00

TRE Gl 59.523 8bB 30.381 9bcB 51.04 29.141 9bB 48.96
Lower epidermis

G2 57.539 7bB 26.289 7bcB 45.69 31.25bB 54.31

G3 99.826 4abAB 43.402 8abAB 43.48 56.423 6abAB 56.52

G4 48.983 1bB 24.801 6bcB 50.63 24.181 5bB 49.36

G5 69.857 8bB 40.509 3bAB 57.98 29.348 5bB 42.02

G6 47.619bB 16.369¢B 34.37 31.25bB 65.63

G7 139.384 9aA 62.996aA 45.19 76.388 9aA 54.81

G8 122.519 8aAB 44.642 9abAB 36.43 77.877aA 63.56

(2) PERE:G3 5 G4 B A XM R R FRBEE REEE BRKBEESAREE

RERE WERE BREBHEH SN EHE
2R,

233 Al — KRB RRE &R R EH IR TR
EEE XA R A [R] Rk PR Y TR R
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7N, BV G8 YR B B % B S HoA R OR IR T = R A
BRZES . BARHT .
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Table 4 Epidermal hair density of the fourth pair of leaves of Pogostemon cablin from different origins

FERE IE
Mg R Non-glandular hairs Glandular hairs
TRz %5 Total epidermal
Epidermis Number hair density B Lt 45l SR F Lt 45l
(Number + mm™) Density Proportion Density Proportion
( Number + mm™) (%) (Number + mm™) (%)
56352 Gl 26.041 7bBC 19.221 2bB 73.81 6.820 4b 26.19
Upper epidermis
G2 24.801 6bcBC 15.873beBC 64.00 8.928 6ab 36.00
G3 43.402 8aA 31.622aA 72.86 11.780 8ab 27.14
G4 17.981 2¢C 11.780 8cC 65.52 6.200 4b 34.48
G5 30.588 6bB 18.601 2bB 60.81 11.987 4a 39.19
G6 28.769 8bB 17.361 1beBC 60.34 11.408 7ab 39.66
G7 28.769 8bB 19.841 3bB 68.97 8.928 6ab 31.03
G8 25.793 7bBC 16.865 1heBC 65.38 8.928 6ab 34.62
TRE Gl 39.062 5bBC 20.461 3abAB 52.38 18.601 2hcB 47.62
Lower epidermis
G2 34.226 2becBC 19.841 3abAB 57.97 14.384 9¢B 42.03
G3 60.763 9aA 31.002aA 51.02 29.761 9aA 48.98
G4 23.561 5¢C 11.780 8bB 50.00 11.780 8cB 50.00
G5 31.415 3bceBC 15.707 7bB 50.00 15.707 7heB 50.00
G6 39.682 5bBC 17.361 1bAB 43.75 22.321 4abAB 56.25
G7 39.186 5bBC 17.361 1bAB 44.30 21.825 4bAB 55.70
G8 33.730 2beBC 14.384 9bB 42.65 19.345 2heB 57.35

WELPREUT 4 ARy, KA Rk 7 PR, F
A3 1 T A AR 2 R R T I i R R A 28 AT
VA, TR B ERAE T 1) R T AN AR AR R B R A,
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LAY 3, /N IR B FUE RR B AR 1 4 A
o, B ERAE R E B AW ARRAE, STEER R
16.94% ; T3 4 56 4 X Ak R R B 5% 5 FIS
WS i 28 R A A B A R, EBERAESE 4 XA
MR B %, 5Tk RN 12.70% , $2 LY 4
A ERSTBAE S A 81.89% M BTHAR

{ifi FH OringinPro F 85043 BTl S5 5 UL 2,
H P 2 AT, G2 .G4 G5 .G6 1) B 15 M 157 5 & i %
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FE T BRI T SR B A 4 XA
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R AR B R IR IR R R R
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Table 5 Epidermal hair density of the bottom leaves of Pogostemon cablin from different origins
FEMRE IE
Mg R Non-glandular hairs Glandular hairs
TRz %5 Total epidermal
Epidermis Number hair density B Lt 45l SR F Lt 45l
(Number + mm™) Density Proportion Density Proportion

( Number + mm™) (%) (Number + mm™) (%)

56352 Gl 43.402 8aAB 30.381 9aA 70.00 13.020 8aAB 30.00
Upper epidermis

G2 26.785 7heB 16.865 1hcB 62.96 9.920 6bAB 37.04

G3 48.363 laA 32.242 laA 66.67 16.121aA 33.33

G4 24.181 5beB 17.361 1hcB 71.79 6.820 4bB 28.21

G5 25.214 9beB 16.947 8bhcB 67.21 8.267 2bB 32.79

G6 22.817 5¢B 14.384 9bcB 63.04 8.432 5bB 36.96

G7 32.242 1bB 20.833 3bB 64.61 11.408 7abAB 35.38

G8 21.329 4cB 13.392 9¢B 62.79 7.936 5bB 37.21

TR Gl 68.204 4aA 32.862 laA 48.18 35.342 3aA 51.82
Lower epidermis

G2 42.658 7hB 23.809 5abAB 55.81 18.849 2bAB 44.19

G3 58.283 7abAB 29.761 9aA 51.06 28.521 8abAB 48.94

G4 24.181 5bB 13.640 9bB 56.41 10.540 7bB 43.59

G5 26.455hB 14.881bB 56.25 11.574 1bB 43.75

G6 29.761 9bB 14.384 9bB 48.33 15.377bB 51.67

G7 44.642 9bB 24.305 6abAB 54.44 20.337 3bAB 45.56

G8 29.265 9bB 11.408 7bB 38.98 17.857 1bAB 61.02

®6 FREGMRE EENFERBRBEEERILE

Table 6 Comparisons of the diameter size of small

glandular hairs and peltate glandular hairs of

Pogostemon cablin from different origins

ESRIRBER JERIRB AR
Y= Diameter of capitate Diameter of peltate
Number glandular glandular hairs
hairs( pm) (pm)
Gl 28.515¢B 62.422 5¢dC
G2 38.608abA 79.773aA
G3 29.245¢B 80.292 5aA
G4 31.098 8cB 76.521 3abAB
G5 36.983 8hA 72.151 3bB
G6 41.331aA 78.645aAB
G7 31.13¢B 66.565¢BC
G8 31.13¢B 60.574dC
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Table 7  Principal component analysis of the leaf epidermal hair characteristics of Pogostemon cablin from different origins

Y El EMIY2 EMIY 3 EMIY 4
RELHEAL First principal Second principal Third principal Fourth principal
Epidermal hair characteristic prneip princip prmeip prineip

component component component component
Tt IR B 45 0.501 -0.203 -0.09 0.139
Density of non-glandular hairs in apical leaves
Tt g 6 2 1 0.517 0.133 0.104 -0.108
Density of glandular hairs in apical leaves
55 4 X R IR B 0.18 -0.154 0.196 0.613
Density of non-glandular hairs in the fourth pair of leaves
5 4 XA IR B 0.156 0.489 0.229 -0.075
Density of glandular hairs in the fourth pair of leaves
JE A IR R 4 -0.214 0.119 -0.181 0.436
Density of non-glandular hairs in bottom leaf
R - iR 7 2 -0.195 0.555 -0.177 -0.026
Density of glandular hairs in bottom leaf
SRR A -0.043 0.094 0.441 -0.162
Diameter of capitate glandular hairs
BRI ER 0.105 -0.079 0.566 0.22

Diameter of peltate glandular hairs

TE: AA T R BCT RN AE % S v 8 B YRR LT

Note: Underlined numbers indicate the characteristic component with a higher load in the principal component.
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Second principal component (21.8%)
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Fig. 2 Principal component analysis of the leaf epidermal hair characteristics of Pogostemon cablin from different origins
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Fig. 3 Cluster analysis of the leaf epidermal hair density

of Pogostemon cablin from different origins
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Fig. 4 Cluster analysis of the diameter size of glandular

hairs of Pogostemon cablin from different origins
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Fig. 5 Cluster analysis of the leaf epidermal hair

characteristics of Pogostemon cablin from different origins
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