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Study on the epidermal shape and the structure
in the leaves of eleven mulberry varieties(1)
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Abstract; This article used the optical microscopy and scanning electronic to observe the epidermal shape and
the structure in leaves of the eleven mulberry cultivarieties. The result states that the structure of them is
nearly the same in the epidermis,mesophyll and the vein. The main differences are the distribution of the stom-
atal density and the cystolith cells in the upper epidermis and the distribution of the crystals in the mesophyll.
Based on the quantity analysis of the epidermal morphology,the result makes it clear that the eleven cultivari-
eties of the Morus alba L. can be divided into six varieties. It is almost the same to the result by traditional
method. This result can not only provide some evidences to the classification of the white mulberries but have a cer-
tain value to its living identity in mulberry leaves and the selection to mulberry cultivarieties with high quality.
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FETHEERNEN. UERXTHRERNREZSHERE
MR BRE BEREEAE R E R RRE)
TS BF3Y (38 5k 1125, 2002) , TSE R AR P R
MEERIEAS MG, KK 5 RE &R RR, IH X
HMFEHRLHTEE, BN ERMEHRRE. &
HRBES B MEMBHRERAR, MR ERK
oA M AT IEAMEBET R, A AT LA R &R
RS AR —ERE, MAXN B ROEDE
EMRERAFFETRAE —ENSEME.

1 Mpfedy &k

1.1 & ¥

R B MR 32 5.8 —Z M. 707,
8837.9312. B8 —5 . BH 5. BFENS. 7946,
8036 &4k 84X, LA ARMM A, LB A
FAABEREE. iAMEBHRALREERY
BT,
L2 MRAZE
L2 1 RAFAAR BURBEEH,YM L5 omX
0.5 cm /B, ] 10% NaOH ¥ £E 60 CHHE KB
BB 1~2 h, iFKrhEt, BRI ER, )X
ZBHETURSANSHHEAFHTRESKILEE.
SABEEHTETE AR —FHT (X400 WE 10
IRBFHSAEE, REVHE, A RE IS/
mm?® (B & %,2001),
1.2.2 etshdnss A BAR HIGEREAN &M
A RARFERRAY 4 mm?, BT 950 EFHB Y 10
min, BB BT, ANEREEENE S L, 28 E
By BARRMBETNE, HHBGRR%,2001),
L2.3 &=t mnans EHEEYA®
HWAEMAEE 7~8 pm, RO —BEHEMN L6,
e E A, 78 OLYMPUS BH-2 & Y62 B 1848
T WA (PR, 1992; 2 F #,1978),
L2 4 o482 %E42 RENARBIMHFTRK
S RREXT KT 9 3K K iE A spss (kX ¥,
2002)BIFHFHRIRESNHEIT D spss BEHH
BREFE2WEKRXE,2002),

2 BREHM

2.1 MABEHGRIMHRERSEERE
2.1 akmie Hilhmeiail BRIES,

EAMBRTREHET,. R ERXREARNORERE
RBETREAROHEIIMN, Ao, L.
F 3% B 40 B A A — SRR A 40 S, BP AR R 40
M, B ARZE KM (FERTH,2003). BRI E
BN A EE ERE PR MAEXNE S, ME
TREFHMES, ARSHNEM.KoHAEEE
R, ERHTNOTRETHHAREBNILERI .
L4, SAEERARANRIDHAMMENZE K F
OfFRIARMER 1,15, KA TER, EEH
i TRk E X A B, BT XA,
2.2 % HERITR,EAFBHMET. KK
ez EHEF R (BRI - 1), RS FLAL, T4 A 8]
B, EARXEZRENRT —EENMARE B
MR :1-6), BUIH B EREAMBREK, HFIM
W FREMRBER, HFFIAHRMN, X5HEFH®
BETUEINGERE—BN. RERKARIMRE
JEH B ; R BB AL, R KM RS R KR
BEERT:6), ERIERTSFIEEBRBER
M (ERT :2-5) . A AARHTR—NE
BB SRR RO S5 4, FR D SR FLIR (AR IT - 2,3) 5 ot
RERE. ETREFTEDHHRE ST WIHER IR
FEREE BRI :6).,
2.1.3 7t A REHIH P p BE 40 g 45 AR A i
W, HERT:1 TR, HMATHE 4 MM, KPE
—EMENEARP I ERE _EME RN
FHES ARG AR BRI, T4 =2 40 e B9 HE 5| B LAt
ZRAAMMBARRA . BHi, T PHAA R HH A
R E P ARMEREAER. RPEaR
BHBAS R AREREE, KK S RTE
H. M4h AT IE S A R A (BRI 10).,
2.1.4 *Fak MK RSIBEREAMAEIERT R
wREFESA -EENARE AOREIHE IR
FRFREBERT 7). HBRRE A AL
AL, AXFFER. IMARUANEEEMR. X
PR 4 B, B R BB R B B AR A AR R I R
B, EEYEEEERE, REEBATRES B
BOAL FABMSMU BT 9, Fh, Rt 4B R
MHEFIT R EER. BIMEERTENHE
RELEERT 9.
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Plate I Photographs of the scanning electronic microscopy 1:The appearance of the lower epidermal cells and the stomas of the Husang No.
32; 2:The appearance of the upper epidermal cells and the cystolith cells of the Husang No. 32; 3: The appearance of the upper epidermal cells
and the cystolith cells of the New No. 707; 4:The appearance of the lower epidermal cells and the stomas of the New No. 707; 5. The appear-
ance of the lower epidermal cells and the stomas of the No. 8837; 6.The appearance of the upper epidermal cells and the cystolith cells of the
No. 8837; 7:The appearance of the lower epidermal cells, the stomas and the cystolith cells of the No. 9312; 8:The appearance of the upper epi-
dermal cells and the cystolith cells of the No. 9312; 9: The appearance of the lower epidermal cells and the stomas of the Lucha No. 1; 10:The
appearance of the upper epidermal cells and the cystolith cells of the Lucha No. 1; 11:The appearance of the lower epidermal cells and the sto-
mas of the Anglv No. 1; 12, The appearance of the upper epidermal cells and the cystolith cells of the Anglv No. 1; 13: The appearance of the
lower epidermal cells,the stomas and the cystolith cells of the Newyizhilai; 14: The appearance of the upper epidermal cells and the cystolith
cells of the Newyizhilai; 15; The appearance of the lower epidermal cells and the stomas of the Luyou No. 8; 16: The appearance of the lower ep-
idermal cells.the stomas and the cystolith cells of the Luyou No. 8; 17; The appearance of the upper epidermal cells and the cystolith cells of the

Luyou No. 8; 18;The appearance of the lower epidermal cells and the stomas of the Luyou No. 8; 19: The appearance of the upper epidermal
cells and the cystolith cells of the No. 7946; 20: The appearance of the upper epidermal cells and the cystolith cells of the No. 8036 ; 21:The ap-
pearance of the lower epidermal cells,the stomas and cystolith cells of the No. 8036; 22: The appearance of the lower epidermal cells and the sto-
mas of the Nong No. 84X; 23.The appearance of the upper epidermal cells and the cystolith cells of the Nong No. 84X.
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HAMSALEARE, BETERSASE, &8 Table 2 Description of the internal structure
(RDVDER:KABFEBROGMH AR LS.
135.2/mm? ; K AL B FE R/ S F 5 707:67. 8/

in leaves of eleven mulberry cultivarieties

sppp TARARE o s

BUXEEEK f
mm?;11 MR FFHENKILEEFEFH N 105. 7/ BE éz:l(:?:l ) (X 400) ﬁifﬁi:oiogz
mm®, BFE 1A, STLEEE N ARMEFPR OIS deniyy T SO e crystals
Sig. 0. 01 : A /mm?) epidermis in mesophyll
BB E M ER (] Sig <0, 01), Sig. % ‘
1. 94E-08, WHB2e 135. 20 15. 00 +4+++
Husang No. 32
K1 NI EHRIMN3AHSERENE H— W 124, 80 9.50 ++
KEERHBEHRE Newyizhilai
Table 1 The significant test of the 3 morphological ﬁf 7017\1 . 67.80 8.50  4++++++++
index among individuals in leaves of New883(; o7
eleven mulberry cultivarieties o 107. 20 9. 20 T
No. 9312 105. 60 13. 60 ++
B BhE BEMEKF H8iH—5 85. 60 13.00 +++
Morphological index Df Sig. Lucha No. 1
S FLE B Stomatal density 10 1.94 E-08 HFE—5 121. 80 9. 20 +
Sl AR LR BD 10 2.08 E-08 Anglv No. 1
Cystolith(upper epidermis) SHENES 78. 20 11. 00 ++
By A9 5 4% Crystals in mesophyll 10 0. 000 201 Luyou No. 8
No. 7946 122. 40 8. 00 +4++
2.2.2 4 Lkmi HMEMRI TH,EARETFE No. 8036 92.00 12.00 4+ ++
HET ARRROSIEARERER, Aen 505 .y B 0% T
BRI BRI (R T :2,3,6,8), BT 32 P —

S Hi 707.8837.9312, LI R BB (BT T :13),
WF—2 M. HETREYRESRAEROER T

“+ ”indicates distribution numbers of the crystals in the meso-

R XF AR B B R AT 4 2 (FERFAE, 2003),
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M, A EERITREORHRME 2SN
15; 4y T B 2 B SR AR R 7946 9 8511 AN Fi gy
WA E N 10,9, FEERZE 1 WA, EEKRAM
PRMAIAAREBE 11 NMBMEFPHEERE
EHEE R (K Sig. 15<C0. 01), Sig. {54 2. 08E-08.,

2.2.3-tATe Mk EHUARP, BiE—HIN
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% B % (H Sig. {i<0. 01),Sig. {8 X 0. 000 201,
2.3 EARMSMASE

2.3. 1 A F At R ARGy L PEALVH
ZERVHERBTHEIRNE, BRIRFRR
FEREA 1860 4,08 12 M ,3 N ER, MR
(M. multicaulis) B (M. alba) . EFFE (M. uitti-
orum)%%, HEEEFRMRAHIX 11 MRAHREN
L, H— 2 7946 B RME4ELLEER
MEE, P FH— 2R T5I#HHGE—5K,2000).
X SBHENRE BdR 2HEHSHER
MR ETHER . RKEEZRBERNHSAEE. ER
g ) ok sl RN 0k S DS A L RN i e
B 3R X 11 MRF SR RRHFTXER
DR ERWT:

Euclidean distance
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Fr07 T

Bl ZBAR NANRMOETHREESH
R KER LA
Fig.1 Dendrogram of Euclidean distance of the
eleven cultivarieties of Morus alba based on
epidermal morphology and anatomy

F—R -2 W BR—5.7946 Tk 84X,
MTPXANRMESATE. EREARSPH AL
AP E M PP REN S HEE L 4HEM,
RIS ALEEF BN 122. 8/mm® ; LR M43
EARMBE BTSN 9.3 T AP RIEN TR
W3R 2. 25, AN -2,

BRBE -5 BEAS. X2ARF3IM
BB 54 3k 81, 9/mm®12,2.5,

BEXR MR35, 7 3 WMIEIRHWER S5
%7 135. 2/mm? .15 4,

SV :8837 1 8036, X 2 ANMFREE 3 WILHT
BISE %043 510 99. 6/mm? ,10. 6,5, 5,

BHAK 707, FE 3 TERHOKELSHR
67. 8/mm?*.8.5.8.,

BmAAK9312, E3TEABHEELSNNA
105. 6/mm? ,13. 6.2,
2.3.2 A EMBR LN B spss BFEFHERE
3BT (K3 ,2002) , BIFEE 2 XF 11 M RFHRN
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A Fr;d-5 BB, BIEGE— 5 80365e5 R
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SRR 707, ERREKER 7.5 4, THEANEKX
XK, HHPHBRT D7.5 ANEIET d-5 F 5 BHS,
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F(HEZ%,2002), EdoH. ERARESTHEH
MERMESETESSHBHBENTFHLE SN
MR RER—BH.
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T g 10 I3 % o b B O 6 B 38 AR ALK 3 .
3.2 4r&iTig
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5RMASLTETHSEEERASE,2003), &
RARESHIBHIFXFTENLENTEARE. BRI
HHLAREOAMENERIEXARNESSE T E
HTHERFE,2003), 33X 11 457 R
MORRAWRERESERALEMBLEIFH R
. BENESSRETEER GHE /ENHIER
MM ORTEERETFTH. BESITRE—FHE
oA, BRIE-BESER EOBEH#TE
KIS, LM S R, FBLH. EdxE
B R B KA 4326, 7T B3l — S B 9T R R 5 b R A
MRS EE, AT BRI ER RS,
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BT E A M T E R R TSR A AE X B
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