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Abstract; Leaf epidermal micro-morphological characteristics of eleven species of Atraphaxis Linn.
( Polygonaceae) in China were observed and compared by scanning electron microscope (SEM) , and its
taxonomical significance was discussed. Hereby, key to eleven species tested was also compiled. The
observation results show that micro-morphological characteristics ( including shape of epidermal cells,
pattern of anticlinal wall, surface ornamentation of leaf epidermis, cuticular membrane, type of stomatal
apparatus, inner margin type and ornamentation of outer stomatal ledge) of leaf epidermis of eleven
species tested appear high diversity. Shape of epidermal cell contains two types of irregular and
polygonal , pattern of anticlinal wall contains two types of arched and straight, most species tested possess
irregular epidermal cell and arched anticlinal wall. Surface ornamentation of leaf epidermis can be
divided into four types of papillae, thin area, striate and thickened area, upper and lower epidermis of
most species tested have no papillae. Stomatal apparatus can be divided into three types of anomocytic,
anisocytic and paracytic with a majority of anisocytic type. Cuticular membrane contains two types of
striate and apophysis, in which some species possess granules and striate is major. Inner margin of outer
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stomatal ledge can be divided into two types of sinuolate and nearly smooth, ornamentation of outer

stomatal ledge also contains three types of granules, nearly smooth and striate, and sinuolate inner margin
and granules ornamentation of outer stomatal ledge are main among eleven species tested. The analysis
result indicates that diversity of mirco-morphological characteristics of leaf epidermis among different
species of Atraphaxis Linn. is relatively rich, as a result, these characteristics are taken as references for

distinguishing some species of the genus.
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Table 1 Collection location and voucher specimen information of Atraphaxis Linn. species tested

b2k Species

KM Collection location

FEIEFRAS  Voucher specimen

R ASE Atraphaxis canescens
By Atraphaxis compacta
HIAKZE Atraphaxis spionsa

st ARSE Atraphaxis laetevirens
A3 Atraphaxis frutescens

iR ARSE Atraphaxis pungens

HrsP 28 Altai of Xinjiang
BRI IR Tacheng of Xinjiang
BT J5 Wusu of Xinjiang

B EEE L Tacheng of Xinjiang

B 54 A5 Uramgi of Xinjiang
HTHRE I Huocheng of Xinjiang

7K fi BRJ-07 ( XJBI) ZHANG Jian BRJ-07 (XJBI)

5§ fit TCG-01( XJBI) ZHANG Jian TCG-01 ( XJBI)
K4t WS-01(XJBI) ZHANG Jian WS-01 (XJBI)

KA TCG-07 (XJBL) ZHANG Jian TCG-07 ( XJBI)

i fi WLMQ—-01( XJBI) ZHANG Jian WLMQ-01 (XJBI)
K4 HC-01( XJBI) ZHANG Jian HC-01 (XJBI)

B A Atraphaxis pyrifolia
HHI AR ZEL Atraphaxis jrtyschensis
VAR SE Atraphaxis bracteata
MBS Atraphaxis decipiens
IRAEARZE Atraphaxis manshurica

HrHE T M Qinghe of Xinjiang
BB 22 Altai of Xinjiang
HR# & Yugu of Gansu
HrHEBT 2 Altai of Xinjiang
BEVEAIAK Yulin of Shaanxi

k4t QH-01 (XJBI) ZHANG Jian QH-01 (XJBI)
KA BEJ-12 (XJBL) ZHANG Jian BEJ-12 (XJBI)
I FGEA 1348 (PE) Hexi 1348 (PE)

JKfd ALT-01 (XJBI) ZHANG Jian ALT-01 (XJBI)
{Ui342 6994 (PE) FU Kunjun 6994 ( PE)

1.2 Fi&
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RIEAFL R ; 7] —Fh 2Lt |7 b TR AR
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Bieb.) Jaub. et Spach) (R 11 —1) A4 K2 (A
pyrifolia Bge.) (PR 1T -4) B AZE (BRI -7) (4
F{ARZE (A, decipiens Jaub. et Spach) (EfR 1T -13) il
RACARZE (KR -16) ; @02 B4 i 2308 H 34
B, X — R & 2B K (A, compacta Ledeb.)
(KR T -4) Zit ARSI RR T -10) FPD AR (1E b
M-10),

2.1.2 rHERE RGN ZF 54 HRHRE T
11 ARSI R bR 3R B A ER T S T e o 3Lk
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AT N 3 2 ORALE TN B Z KA
TR A R AR (M T -2) DA (B -
1) AEARSE (ERR T -14) MARIEARSE (ERR T -
17) ; QAL AER  HAZK AL IA 2R
ZEIMC T -5) RIRS (KRR T -8) (i A2 (KRR
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Bt AR (ER L -5) ;@ fLawFoI 8 A RS
FLARRY R AU AZE 1 Fh (BRI -8) .

Table 2 Micro-morphological characteristics of leaf epidermis of eleven species tested in Atraphaxis Linn. under SEM"

TREFHE  Lower epidermis feature

Rk R IRHIE  Upper epidermis feature

Species sc PAW SO S0 TSA cM MT OLS

R A2 ARIE 5 FIREER FLRR TR HARE HBOR Ak

A. canescens Irregular Arched  Papillae Papillae Anomocytic ~ Striate Sinuolate Granules

BARHE ZiWE FH O WX WEELX AT FORPERIFM A A P -

A. compacta Polygonal Straight  Thin area Thin area Anisocytic  # T ki Apophysis  Nearly smooth  Nearly smooth
with a few granules

RIAZ AW S5k HEL HAREL AR HASOFA R IR Hgoks

A. spionsa Irregular Arched  Striate Striate Anisocytic U Hi  Striate with  Sinuolate Granules
mass granules

LA Z iy FHE OmEKX FLKR AL AR Bikar eI 2N H ki

A. laetevirens Polygonal ~ Straight Thickened area  Papillae Anisocytic  Striate Sinuolate Granules

ARE AMNWE 5B mEX HAREL AR HAREL Y- HA

A. frutescens Irregular Arched  Thickened area  Striate Anisocytic  Striate Nearly smooth  Striate

BB ARWIE S AL Ay N Bakar bl ¢ BJgk:

A. pungens Irregular Arched  Striate Striate Anisocytic  Striate Nearly smooth  Granules

R ARWE S5k A& HAREL AT B8 PR Ak

A. pyrifolia Irregular Arched  Striate Striate Anisocytic  Striate Sinuolate Granules

AR AR S EEEX THLRE X AR F N T bl ¢ bl ¢

A. jrtyschensis Irregular Arched  Thin area Thin area Paracytic Apophysis Nearly smooth ~ Nearly smooth

IARE EZubiz FE OmEK JJEEIX JEHME SRR FER2IN Ak

A. bracteata Polygonal Straight Thickened area  Thickened area ~ Anomocytic  Apophysis Sinuolate Granules

MBARZE ARIE 5 O mEKX JmJEEIX THNE B ESOFM A S a IR Y-

A. decipiens Irregular Arched Thickened area  Thickened area  Anomocytic i i Striate with a  Sinuolate Nearly smooth
few granules

ARAeAZE ARWIE Sk mEX g X TCHLE SRR PR AJgk:

A. manshurica  Irregular Arched  Thickened area  Thickened area ~ Anomocytic  Apophysis Sinuolate Granules

DSC. FILAMMIE IR Shape of epidermal cell; PAW; I & B2 X KE Pattern of anticlinal wall; SO; M3 [z 2 ifii ZUiffi Surface ornamentation of leaf
epidermis; TSA: SALgsEm Type of stomatal apparatus; CM . £ B % Cuticular membrane; IMT,; S fLAML T PR ZZE A Inner margin type of outer
stomatal ledge; OLS. S FLAME T 804 Ornamentation of outer stomatal ledge.

2.1.4  ARmEE £ a4 FEEE L 11 A4
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[ -14) BiBRZ(EM I -2) AR (ERRT-5)
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EhRiEFA  Explanation of Plates
BRR I 1-3. BEMFARZEE. 1. B3R RN B3 E RSB Rzl ki ; 2. FRE R RIBUHFLIGRIEE M BUE A 4%

SR TS AL ; 3. RAL R AL NG BOIR H AU BORE. 4-6. AR 4. LRE RREAMLZHIP HIEHREF B RI0SCHE
BEDC; 5. R, /R RSO THERE X A B BRI I /D 1 0k, SR S LS LAt 6. AL R SALAMEE SR W RS V1. 7-9. IR
. 7. BRE REEANMA NI B IR R BE S RISUG AL 8. TR B, 728 RS H AR S0 A B 2R SO B R 0RE S A S )AL
v 9. AL RIS R N GRMCIR B A B0k 10-12. ZRRZE ., 10, B3R, /RSB BN 2 P HLAR R B B R SUimsE s 11, F
TR RRMEUFLICIRGEHL T AR BORANSF RIS AL 12, AL, m LA R BOIR LSO HUB0RL; 13-15. R 13, BRI R
B AN U ELIE F BE 598 RIS ; 14, R R B, /R R SUi A BB HE A B8O SRS LA 5 15, L, m LA N Gl
T H Ui A4

Plate I 1 -3. Atraphaxis canescens Bge.: 1. Upper epidermis, showing irregular epidermis cells and arched anticlinal wall, papillae of surface
ornamentation; 2. Lower epidermis, showing papillae of surface ornamentation, striate cuticular membrane and anomocytic stomatal apparatus; 3. Stomata,
showing sinuolate inner margin and granules ornamentation of outer stomatal ledge. 4 —6. Atraphaxis compacta Ledeb.: 4. Upper epidermis, showing
polygonal epidermis cells and straight anticlinal wall, thin area of surface ornamentation; 5. Lower epidermis, showing thin area of surface ornamentation,
apophysis cuticular membrane with a few granules and anisocytic stomatal apparatus; 6. Stomata, showing both inner margin and ornamentation of outer
stomatal ledge being nearly smooth. 7-9. Atraphaxis spionsa Linn.; 7. Upper epidermis, showing irregular epidermis cells and arched anticlinal wall, striate
of surface ornamentation; 8. Lower epidermis, showing striate of surface ornamentation, striate cuticular membrane with mass granules and anisocytic stomatal
apparatus; 9. Stomata, showing sinuolate inner margin and granules ornamentation of outer stomatal ledge. 10—12. Atraphaxis laetevirens ( Ledeb.) Jaub. et

Spach: 10. Uppepr epidermis, showing polygonal epidermis cells and straight anticlinal wall, thickened area of surface ornamentation; 11. Lower epidermis,
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showing papillae of surface ornamentation, striate cuticular membrane and anisocytic stomatal apparatus; 12. Stomata, showing sinuolate inner margin and
granules ornamentation of outer stomatal ledge. 13-15. Atraphaxis frutescens (Linn.) Eversm.: 13. Upper epidermis, showing irregular epidermis cells and
arched anticlinal wall, thickened area of surface ornamentation; 14. Lower epidermis, striate of surface ornamentation and cuticular membrane, and

anisocytic stomatal apparatus; 15. Stomata, showing nearly smooth inner margin and striate ornamentation of outer stomatal ledge.

AR 1-3. BIBORZE. 1. BRE RSB INDY B BE 508 SRIMSUG RS0 2. TR K, 8R0S0 I I B AR S R AN S R AL
s 30 AL R AL S N ZRIET i HLBU EISORL. 4-6. BUMORZE . 4. BRI RF LAY BB SIE RmSU RSG5, TR
B RR TSN B R AR S AN SR ALES 5 6. UL LM s N GaRDek BLEUHi BABORE. 7-9. AIARSE. 7. BRI RREZAMAM
MJE B2 BE 508 R MISUHERE s 8. N R I, /R R SUHEEE X R AR R BB R ALAS s 9. AL, an ALA Bk s N RS it
S 10-12. YPARZE; 10, ERB RREAMIBL DY BB RITMSCHIER; 11, T RE, 78 FM SO N5 X | A B B AR ek b Tt
NS LA ; 12, AL, R SALAMIE S IR IR 20 R ; 1315, 40RIAREE . 13, L3 /R 38 A A0 AR R HL 3t 8 BE =5 08 | 46 i 8t
IR s 14, R B /R FME SIS X. A BUE R AR SOFH /D B0k S C U R AL 5 15, AL, am AL w5 ikl LU - ; 16—
18. ARALARZE: 16. 1R M /R R ANMEAFNIE H AR5 BES B FmSUGINERX ; 17. FRE R FEEUINE X A R E AR B 5 TCH) R
AALER; 18 AL R AL R N SR IR EL i B

Plate I  1-3. Atraphaxis pungens (M. Bieb.) Jaub. et Spach: 1. Upper epidermis, showing irregular epidermis cells and arched anticlinal wall, striate
of surface ornamentation; 2. Lower epidermis, showing striate of surface ornamentation and cuticular membrane, and anisocytic stomatal apparatus; 3.
Stomata, showing nearly smooth inner margin and granules ornamentation of outer stomatal ledge. 4 —6. Atraphaxis pyrifolia Bge: 4. Upper epidermis,
showing irregular epidermis cells and arched anticlinal wall, striate of surface ornamentation; 5. Lower epidermis, showing striate of surface ornamentation
and cuticular membrane, and anisocytic stomatal apparatus; 6. Stomata, showing sinuolate inner margin and granules ornamentation of outer stomatal ledge.
7-9. Airaphaxis jriyschensis Yang et Han: 7. Upper epidermis, showing irregular epidermis cells and arched anticlinal wall, thin area of surface
ornamentation; 8. Lower epidermis, showing thin area of surface ornamentation, apophysis cuticular membrane and paracytic stomatal apparatus; 9.
Stomata, showing both inner margin and ornamentation of outer stomatal ledge being nearly smooth. 10-12. Airaphaxis bracteata A. Los.; 10. Upper
epidermis, showing polygonal epidermis cells and straight anticlinal wall, thickened area of surface ornamentation; 11. Lower epidermis, showing thickened
area of surface ornamentation, apophysis cuticular membrane and anomocytic stomatal apparatus; 12. Stomata, showing sinuolate inner margin and granules
ornamentation of outer stomatal ledge. 13 -15. Atraphaxis decipiens Jaub. et Spach: 13. Upper epidermis, showing irregular epidermis cells and arched
anticlinal wall, thickened area of surface ornamentation; 14. Lower epidermis, showing thickened area of surface ornamentation, striate cuticular membrane
with a few granules and anomocytic stomatal apparatus; 15. Stomata, showing sinuolate inner margin and nearly smooth ornamentation of outer stomatal
ledge. 16-18. Atraphaxis manshurica Kitag.; 16. Upper epidermis, showing irregular epidermis cells and arched anticlinal wall, thickened area of surface
ornamentation; 17. Lower epidermis, showing thickened area of surface ornamentation, apophysis cuticular membrane and anomocytic stomatal apparatus;

18. Stomata, showing sinuolate inner margin and granules ornamentation of outer stomatal ledge.
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See the explanation at the end of the text
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