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Comparative Study of Specimen Preparation Methods

of Malus xiaojinensis Fruit Epidermis

ZHANG Lili ,LI Xingwu

(Chongqging Vocational Institute of Tourism, Qianjiang,Chongging 409000, China)

Abstract: In order to develop a simple and fast as well as adequate epidermal preparation technique,seven

different preparation methods were adopted to prepare fruit epidermal specimens of Malus xiaojinensis for

light microscopic observation of its morphological features. A comparison between these methods indicated

that four of them,namely acid eduction method, nail polish blotting method, scraping method, and boiling

peeling scraping method, could yield clear epidermal structure under microscope. And the effect of produc-

tion with boiling peeling scraping method was significantly better than that of other methods. Thus the

boiling peeling scraping method is considered as the most applicable one to prepare specimens for Malus

fruit epidermis. Besides,it has such advantages as easy sampling,simple procedure and high efficiency.
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Table 1 Specimen preparation efficiency and quality analysis of seven methods

g e = 0 R B R s o N
- PABENR - EERRER pgmam e meeGl  RAWIIE  RAAN LI
Mjlh d making the . idérmis arca Percentage of Location of Clearness Status of
etho . {im %ﬁmin ﬂp ol d;’ s epidermal area to sampling of specimen epidermal cell
specimen) sampled/mm sampled area/ %
B4 H B Directly peeling method 14~17 4 0 % Bad 1% Low % Bad
3k # B 5 Boiling and peeling method 75~80 5 10 2 Bad it Low 2 Bad
B E 2 Acid eduction method 90~100 5 90~95 i Best & Highest I Best
F& M EN ¥ Nail polish blotting method 20 5 85~90 4T Better 457 Higher BT Better
7 W] R I - d
Transparent adhesive tape sticking method 30~40 g 0 % Bad fik Low % Bad
Tl /1 Scraping method 25~30 4 40~50 4T Better 457 Higher 1 Better
AR F 80~90 6 97~100 IF Best & Highest UF Best

Boiling peeling and scraping method

I TV T AR Y B T AR o IBURE T B A 85 04
~90 %0 B2 A5 Y it A v J3E VR L R o o R A DR
IS RIOCR . R BER B R A M R B A= T
B AN SUFLIX TR AEORT 20 9 25 44 5 10 >R 2%l R 2 R
R AR B R B R IR e M Bz A — ik
A 2~4 min BIR] B 03 b3 B AR A R AR H
(14 22 K TR AT SR IBORE T R 10000, R4 3R 1 1943
e 25 RN SR FH A8 B R B ) 4 3 R AT SV SRR )
IR B R B ) SR dee
2.3 AREH R EOBEE TR

T 5 P AR L5 A 00 2 B 240 I RO 25 45 0 1Y
T7 A ELAR R BT W R Bk LI W BT R G A
R RS B XS T E TE RE A I AR
A IR 2 0L P A5 22 19 5t A o SR T 25 B0 2R i A A 2
2 2% B2 AR /NI IBURE R (o7 1) 0 22 76 A 50 2R 5
FBWOP 25 Fe AR C - 20 i HE 2 A58 20 i A 3 2L
AR IR B T AR ot BORE T AR B4 7T 20 B . 7 B AR I
X WL R AL 1Y T 45 At s A B A R T SR SR B
TROE A AR (9 RE A7 AR TR 5

M1 AT LU Y K8 35 1B B Il R B
T i BOR 52 38 B b A 19 BURE fiE 0 A 22, HL R
AE WL 4 21 2R 1A 20 10 - 35 A 31 o BBORE Y FLBG 5 2803 3%
BT BRI R BT B T IRORE T AR Y 10956
{EE BB ML 5 3% B 4R I A S B L OF L2 = 4
JiE B e W O 25 R A A UL () I o AR X 3k B
(L IBORE B G s SR FH R 32 1 A F) X B2 R A AR
P30 22 F8 3 B R« (H J2 AR IR 35 B T AR B T
SBORE TR 40 20 ~50 26 o BT LUIRORE 58 A2 P FU AT 3 %
YT 5 i PP I 3 4R Y 3 B Tin AR AT s BORE T
B 8506 ~ 9000 » i T30 5 Jad A 49y 114 3% 52 30 ) o) ok
TE o Bt LA G 3 BBURE: st JURE 318 437 B 2 A S 9 JEE 114 5%

Wi+ S 5 BB G I UL 14 40 M AN 7 — P T L B2 R
WL SR« DR IBORE 2 A 1k R e i 8 7 ik
A5 T R R AT ) a2 A Al k) R 3 R BBOR 52
BB FEAT] DL SBUAE A BT — S AL BURE , A UE
PEGF o 10 ELAR A 10355 B2 5 » )R BOR O T oAt 5 b
il 75 i
2.4 ARBAAZEHENRAERNERRKHER
WS EMBEELLR

MR T AT LA 8 B &) R 35 8 Ol B 5
T TR T R0 A SR ) R 3k o B AR A L
B ¥yl IR B R A (&R 1,6.2.7.3) H
H TR T T A AR AR B BT R R FUR A A A0
A A B G LS A I 5 52 - 0 A 14 040
JEE B3 22 5 415 HH QB S8 3 AR B AT ) 3 o 4 B A AR T
DL AE A B LA RS I A7 A L (HZ5 ] A hn A
EHIBCHE P U T2 I el 4 PR i B e R HL %
B BB AR P A By R AR TR L 3 B A L Y RO S 4
Fy o B 2 AR S AL AR 59 R/ AR I HE S R X 55 )
S A A AR B AR AR A RE K B B R 52 R B it
TSR AL s B AT ) i A0 2 b 3k B ) ik o A A AR
A AT S A 2R S 3 Bz A0 TR RO 25 245 4 ) DS e
7 UREGE LR BF - B PR 4 o I I TE 1R 2 LR 32
S 240 TR DR 0 200 R /0 3 S ) 4T ) L
L 98 B A SCFL R 1 T e A 45 RO AR G . A
b A R R WSS B B 2 B2 20 D L FL Y A R LS
P A A0 22 e o T HS AR T A TR B AS T A R
BRE . AR BT R el Rt B o R ) A
Fetkde2E (BT - 8.9) A fiE 52 B i 3R B 40 i 19 45
Hag o FT LG R 2 B A0 M RO 265 45 4 2 A R HE P
B s 2 SR AR 9 2 L UORBETR 2R B ALY
LK B AN 234 HE B A 00 AH i T A R 2 )= 46 i B



11 3

BERRR LA /N W S R SR B O v Y LR IE AT

2349

BAE— R TE R B b L R B AR 22 . AR R
FUWLEE I A (R T . 4) .

3 it
TE 2 OB LEE AR R 5 o 4 110 30 0 Jad A
Wy LS B BT AS . LU 4%l 7 1 4 R R

N BT R A B ik A R
T ) Pk TP T S R A ) R SR B ) LR AR B

s

P& S W Rk AR W B Ik A BT BORE 2 AL 1
U R A AT JEE 5 3R B A I S R S A (U
A R T ik AR UK 2R B v AR AT Sk BORE i B Y
10096 835 K T BT R 5 BN A 5 18 3% K
82 o AR 3 LS AR AR ) SR 5 3R B O A R A R L%
LRSS N AN R 87 T R e L D R e A 4
2 FH T Ao T DR ) £ 2 SR R A ) 2R S 3R B AR AR
7515

AR BOE LM . Hoh A& 3k 3 R

SE Wk

BA) . YANG CH D(##]%5). Comparison of Amaryllidaceae leaf anatomical structure and microstruc-

558(in Chinese).

). The structural features of leaf epidermis in Oryza and their systematic sig-

[1] LIUJ Q8% . Micromorphological characters of achene epidermis of Chinese Fimbristylis (Cyperaceae) and their systematic evalua-
tion[J]. Acta Bot. Boreal. -Occident. Sin. (FqILAEH % 40) »2001,21(2) :351—359(in Chinese).

[2] JUAN R,PASTOR J,FEMANDEZ I. SEM and light microscope observations on fruit and seeds in scrophulariaceae from southwest spain
and their systematic significancel J]. Annals of Botany ,2000,86(2):323—338.

[3] SU Y J(ZHMEE) . WANG T(F i), ZHANG H D(3§%23%). A study on the aril micromorphological features of some gymnosperms and
its taxonomic significance[J]. Acta Bot. Boreal. -Occident. Sin. (FiALHI ¥ % 4}) . 1997,17(3) :392—398(in Chinese).

[4] MAWL(ZHH),GAO Y CH(HHi%). Study on ultrastructure of achene epidermis and its taxonomic implications to Carex(Cyperace-
ae)[J]. Acta Bot. Boreal. -Occident. Sin. (PiALHIPI 2410 ,1998.18(1) :66 — 71(in Chinese).

[5] HUANG Y P(i#iz ), YIN Z T(F %), The preliminary study on the micromorphological features of achene surfaces of Saussureal J].
Bulletin o f Botanical Research (FE¥IHF5T) »1994,14(4) :395—400(in Chinese).

[6] WANG Y G(EERE),LI G ZH(ZENR) ,ZHANG W J(HK3CH)) et al. A systematic study of the genus Rhododendron (Ericaceae) using
micromorphological characters of fruit surface and seed coat[ ] ]. Acta Phytotaxonomica Sinica (Fi¥) 432824 H) ,2007,45(1) ;21 —38(in
Chinese).

(7] ZHOU C YUA5) . LIU Y (X
ture[ J]. Hubei Agriculture Sciences Gt FH2) ,2012,51(8) :1 603—1 607(in Chinese).

[8] GAO P s . LIAO CH Y(UERZBH) . HE X J(fif 244:). Micromorphological features of pericarp surface of Pleurospermum (Apiaceae)
in China and its taxonomic significance[J]. Acta Bot. Boreal. -Occident. Sin. (FiALHI#I%4) »2011,31(9) :1 765—1 773(in Chinese).

[9] ZHANG L L(#F#%),YANG X H(M B4l ). Micromorphological features of fruit epidermis of Malus in China and their relationship with
phylogenesis of the genus[]]. Acta Horticulturae Sinica (Fd 2%:4%) .2010,37(10) ;1 549—1

[10] KONARSKA A. The structure of the fruit peel in two varieties of Malus domestica Borkh. (Rosaceae) before and after storage[ J]. Proto-

plasma,2013,250(3) :701—714.

[11] LUYL(EE®),TANG L H(JE . 21). Improvement of flaking method of leaf epidermis[J]. Journal of Anhui Agri. Sci. CLEA B

2),2011,39(3):1 289,1 297(in Chinese).

[12] DENK T.,VELITZELOS D. First evidence of epidermal structures of Ginkgo from the Mediterranean Tertiary[ J]. Review o f Palaeobota-

ny and Palynology.2002,120:1—15.

(131 B, Y8 MEORIMI. JEaT: A RECH th 4, 1978132135,

(141 KiK. A8 B RS IMDL bt NR#EH AL, 1960:173—176.

[15] ZHANG ZH Y(ik#&EF5) ., LU BROS 5 %8) , WEN JGi

nificance[ J . Acta Phytotaxonomica Sinica (FL#H) 432524 4) . 1998,36(1) :8—18(in Chinese).
[16] ZHANG L HGKm#) ,WANG F(E 35, HAN H ZHi 15 %) ,et al. The application of sellotape in biological microscope slides[J].
Anhui Agri. Sci. Bull. CZ#UR 2 ) .2012,18(19) : 37— 39(in Chinese).

[17] WUHJ(ZE#),CHEN R ZH(E %) . L1 Y N(ZF 4). Studies on the date of occurence and histological development of russeting in

golden delicious apples[]]. Acta Horticulturae Sinica (Fd 2;2%4) 1984 ,11(1) :51—56(in Chinese).

[18] LIANG W(i

48) , YANG X H(E41) ,CHEN J Y(JE & #) . et al. A comparison of several specimen preparation methods for light
microscopic observation of Mulberry leal epidermis[J]. Science of Sericulture (Z£ N FF¥),2009,35(1):116—120(in Chinese).



2350 wode Mo % iR 33 4%

BIRR 1 1. SR R e AL ORE R BT 5 2~ 9. 7 ] 0 125 1 4 /N 4 8 2R S R B AR AR AE 2 1 BIOBE R B S AR AE - 2. 8 WM ER R 1
X10053. 2 R 25 &) by v, X 10054, ZWh# B, X 10055, K FAYREELEH . X 10056, BIHIEI A, X 10057, A, X 10058, R Bk,
X 10059, 7 B s Kl Bei: . X100,

Plate |  Fig. 1. Samplings from Malus;Fig. 2~9. Light microscopic observation of Malus xiaojinensis fruit epidermal structures prepared
with seven different methods: Fig. 2. Nail polish blotting method, X 100;Fig. 3. Boiling peeling scraping method, X 100; Fig. 4. Boiling and peel-
ing method, X 100;Fig. 5. Fruit peel rust of epidermis, X 100. Fig. 6. Acid eduction method, X 100;Fig. 7. Scraping method, X 100; Fig. 8. Direct-
ly peeling method, X 100;Fig. 9. Transparent adhesive tape sticking method, X 100.



