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Abstract

The method of narmed slice is adopted, with namely Winter Red, Ruby, Dancing and Gorgeous as
the test materials, through measuring the thickness of epidermis mesophyll thickness, stomata
density, stomata size, such as index, analysis of four kinds of the Chinese flowering crabapple
blade structure and the relationship between the drought resistance of North America. The results
showed that: according to the analysis of the thickness of the upper epidermis, the drought resis-
tance was Gorgeous > Dancing > Winter Red > Ruby. The drought resistance can be obtained from
the thickness of the cutin film was Gorgeous > Dancing > Ruby > Winter Red. From stomatal den-
sity and stomatal size, it is concluded that Ruby > Winter Red > Dancing > Gorgeous. The conclu-
sion from the compactness of blade structure is as follows: Winter Red > Dancing > Gorgeous >
Ruby. Based on the comprehensive analysis of the subordinate function, it is concluded that the
drought resistance of four kinds of begonia in North America is: Gorgeous > Dancing > Winter Red >
Ruby.
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JARAK, STARBEESROAN R, BRI -30 BEARIR, AE S HI Al 5 RhkRr, AN R 245 1 AR AL 75 0 B R
Fio BAT, REWWLAILSERESEA: &4, B 80, B2 K kG, . 36, Tk, Auss.
N TRFACEEHEM A S 5P RN R, ATESR 744, 45A. %, AKX 4 DMFsER,
TS R, B AETU) I R AT RS, R DU B SR A R AR A

KL, e 4 Ahf), B 11 Al Bl 7 Ath, —EHERIIKE L H, £AFHAELE, 2t
P ot p AU E K R B 2R 1 L

LLFA, JEMNTRAREGEAR, MEMESE HE, e 4~5 H, LA, 8~9 H M Ry,
SRR IR, IR, WAL, W R ZEE PR

PESE, WM/NTRR. Wrtarth, gk, ROE. FErTACRMSEE . FFE R, 16
W4 ATrAE, R 6~12 A, FEEAKD, REEHETER SR, BHILBERS . ©RWAE, i,
PUERTRRE 7 #E 5

I, AMACTEM ANTRR . Wt R, SRR G, fRk e, TR MIHENE, e 4 A
TH), BFHEFH . RSNITER, ERIEF, gmER, RKEHA, HIEL. BA9E. R,
T s Ve AT R o 1

2. MMEHE
2.1, IR

KA. AEA BRSE. ATHAEAL ST AR B R a5 B 1 A i i i Xz O b b v R P o it g
ARy 8 MR, MATEEY 2~4 m, BB EEHEINERIEE R, GRS ol Lo
#t, pH N 8.02, SEEN 0.32%, BEEEE IR, LI rhaE . REMCREESME T B F
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2.2. WFE

HMGET VIR VENER BB BRI R [1], U1 w] UBCE T 2308 (LEICA-DM2000) &2 4 i,
bRiCEF AR, DUE D HERhE .

23 WIREHER

1) 4 M ESGig S aA, REASSATBENLLE 10 AR, BRSO IE 3 SR, I E AL BRI
BT8R AR U B 10 AN R, IE 3R B R B R A o T R S T P4 BEATLIE B
Frep g 30 MAAL, MR AR MIESR, IR S, MRS NBCFAME, TR
FLE

RALEE (AN Imm?) = ALK AR

2) WM AEE. WA IS SR A R, FRt R A G RS A

M G RS = WA SN R B EE x 100%:

BT e SPSS A EAT B4 4347 -

3) FJE BB TT

T AR RS 4 A SRR LSS S DU R PERET IOBE T, S — MR (S th I S5 JF AN 58 AR TR
(K1, BT CARIF S B8 B0 7T LUK 2 ANMEAREAT ZR & 0T, TXRE RE SE AT AN b S 5 Wb A L PR AT 25 1
PEVEOY, SRR AR FEVE[2]. B4R AMERA & H BT IAEA, EE ER RA 2 fa bR A A
YRR, s ZRRX S FEAR (A2 ELAE I ATRANZR G 0T, TS v D 5746 58 AR v B M AT vl S

SRR =
SRR B =1~ —

3. B{RESH
3.1. 4 b REREM A RESHFFES R4

HF 3 B P R B R, BRI AL R BB . MR T2 4
fashEE, RENRIFER, wTCAST kK1l o 2808, BESRIIPTetE. ATZEERPUSHEER, mTL
TR KB A2 LW, AR AR G LR, FET W3], R Thaess f o
JEPE R IEAR DG, MARIRERIE, Ko &R D, PR RO e 4].

1M 1T LE L, AR AR ERE, 092 um, WEETFALMA R, HEEEERN
B A4, N072um, 554, BRERAEE . WA F A5 400E 1t 2.

Table 1. Comparison of epidermal structure of 4 kinds of North American begonia

= 14 MR B RIEMR ISR

B S5 RRAE Sl A e S AT
3R R (um) 1.66cC 1.52¢C 2.3bB 2.5aA
£ 7 5 JELFE (m) 0.73bB 0.74bB 0.83abAB 0.92aA

e MR RTINS TR R AR B (p<0.05), RS TR 2RSS/ <0.01).
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M7 LA LLEH, AWM ERERE, & 25um; EEIRZ, N23um; AWNHEETEHESE, L4
B, N 1.66 um, BIERETIESE; ARAHE, N 152 um. AWNSEXI EREAGAEHEZER. A
B AN K o3 B SCR F = R B 3R SR B e (1, RALI & R E R R R EEE Yo i), R
J5, MY PUR R RbkeR, PIUCILREHA DRoK. B 0n i RE s . SR B AN A 5 5 5 BE R AT
LEENT, PR, MIIEMPTRE R T AL S A% A,

BRLIMES], ZIh. B, XIEI[6]E G AR R, MM MEARF T RPba R T, ALK R
ZRBONHE, HHAFLIFHKEE S ZR MR 2 A, UL R, M doK iR, ZMsHE
AR, YA TTR[7].

a Des=S

R

ES4 hengaje X40 -2jpg

(a) ZLLAFE; (b) LEAMBUR: (c) FEEMMEIE; (d) I M HE

Figure 1. Horny membrane structure of 4 kinds of North American begonia (10 times)
1. 4 ftXIB R A RIRLE (10 £5)

B 2 K 2 LR H: AR R 1 LR TR RIS AL, N 2 i s as4L
KN 165 pm?, S5HEE. ANERLE, SRAZAEFALE; EENSILRD, R 114 um?,
HSHWERAREE, Wik, IFANEEEZE, 836, AN EHERE. SIUEE I 250 %E i
K, N 178 NMmm?, K404 166 ANmm?, FESE 141 ANmm?, SELEE RN R ZINE, A 102 ANmm?, B
BANTERE. RS ILEER, S b Ky 28, AR T 6E AR ik8], fritkmig.
EE] R s L R (A REE SP IR SAR ST

Table 2. Comparison of stomatal structure of 4 kinds of North American begonia

2.4 ML RIBREYS LSRR

AL HIRHE ESan aEA S Il
LKA (um?) 1.12abAB 1.29aA 0.89cB 1.08cB
AL (AN mm?) 166aAB 178aA 141bB 102cC
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Figure 2. Leaf epidermal structure of 4 kinds of North American begonia (40 times)

2. 4 ML E I RAEMINT R £5# (40 £5)

3.2. 4 FdbREEHAFHES I F

AR AT R A E R M 25y, R E T, R A (A T B, AR
WARG, W R Y ERRILS AN FRATRARSS W HA REY K IE B A — R R, Rk, g
RV TP R R E BRSO RN R R R S B R A K9]

25O B A R A I ZH R AN AR A 2R, MR SR BR A, EEIHTOREER:
MRLIGEIR N R, FEAT A, WREEHATOMEEM .. K 3. B 3R LR, WA ERER
FFEE 17 um, RJERUGEAINE: 16.99 um. £ 40: 16.81 um. HFEMELLE A 7.04 um, F=Fh2 [A]
BHHEZER, MAEAERS 3 FltREHERAFAEREES . RS 8EE. APtk 4%
FBLES .
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Table 3. Comparison of leaf structure of 4 kinds of North American begonia

= 3.4 ML B RIEM LRI ELER

W P 45 R R AIE ESaN A iES T
A 2H 21 FEE () 16.81aA 7.04bB 17aA 16.99aA
4R SR (um) 12.83bB 13.36bB 10.51cC 20.95aA
i Fr 234 1 % (CTR %) 56.3%aA 22.9%Dd 50.3%bB 38.9%cC
Mt L 131%bB 52%dD 162%aA 81%cC

199 93744 pm

KES4 h e X40 4.jpg

(a) KM ALK (b) LFAM AL (c) SR AL (d) DTt AL
Figure 3. Leaf structure of 4 kinds of North American begonia (10 times)
3. 4 Mt EFRM ALEH(10 5)

4 Pk S B AR B e KRB /IMK IO &40 56.35%, £E55 50.3%, #UFN 38.9%, 41
FAT 22.9%. it FVEGRAE Y — B 4L UK IR [10]. B A SR B R, S 4 RhdbsE
HEPRERER: 450 > &4 > 4 > #%.

Mhg t R H LUK BRI — AN B bR, e ARSI aHSUE M E, ZEEEK,
YL AU A5 o 4 A d A AL SE S i LU AFAE A BB I 22 57 o BRSEIOMNE L iR, T 162%: &
LR, A 131%: ZNNE/N, 9 81%: LLFARIMNELLE D, 4 52%. Mt LB R B i 51 A
e ULHA: FRERIGHE > XLIGHE > WINEE > A% 4.

3.3. 4 FLEEREM BHES I FH

MK B AR SCRE T, B e A e BRI RK A — 2% (BT 4R IR, R BT
£ L5, WIREAET T, B ZAARERE. WA USROS MTENLER . S e &,
HLRESCHEM J, DRAEM: A B Th RENSUA 14T o
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& 4. B4 TUER, ASENSRE, f 595 | FELEREL, 491 FEHERK,
4 0.99 um. LA FE I B, A 36 51, 5 7 ANFE, FEEHR 057 um. HkHFERSEBRD,
HARHOR, 25K Re tsg, YRR R[], SHPTRIES Ry DN R 0R,
TR

Table 4. Comparison of leaf vein structure of 4 kinds of North American begonia

4.4 L RBRIEMA B DRVEL AR

LA IR ESaN ANl S g}
SFEIE 37cC 36dD 44bB 59aA

Y SEHE 7Cc 7Cc 8Bb 9Aa

BNFEHER 0.6¢C 0.57¢C 0.86bB 0.99aA

() KLkt (b) LFAMIKEGH; () MEM AL (d) DIk

Figure 4. Leaf vein structure of 4 North American begonia species (4 times)

B 4. 4 ML EG R ARSI (4 )

3.4. 4 ML EBEM A SIS E 2

PUR MR — AR A B RS, B R T B O SR T T AR, T R i 7 U A RE
BEARGUR I, FRFMT, MR- T Em LR, WKy Zk. JbREE KT
DA [F 0 5 SR bR AT 45 AV ). BRI, A T LR T RS . BV, A e L SR
SEHEAT Z AR IE TR ERE 1, R SRJE R B D7, XTI 4 DR AR PR AT TR a
IPEAT, AP (1 30 55 55 P25 35 e o8 AR A R/ R EAR R [12] 6

M5 FIBRBGE NIRRT, 4 MALRBEPIR T LG8 HW > L > 24 > 450,

Table 5. Membership function analysis of 4 kinds of North American begonia species
F 5 AMILRBRREBER BT

eIzt ESan ER LS |
SALEE 0.158 1.000 0513 0.000
ALY R 0.103 1.000 0.414 0.000
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Continued
AR 0.576 0.000 1.000 0.727
AL AR 0.425 0.000 1.000 0.525
AIZE 0.000 0.053 0.526 1.000
R 0.143 0.000 0.796 1.000
M2 2 24 0.981 0.000 1.000 0.999
LR L 0.222 0.273 0.000 1.000
TH ) 5 2 1 1.000 0.000 0.818 0.455
M 0.401 0.258 0.674 0.680
He4 3 4 2 1
4. g

THA B 2 PR B AR AT P AR MG ML AR AL, TR AF RAEK, Blaxt T REME ™ 4 —E 1)
WERE. T PR T A SRR R, ARUGRE E B X 4 FhAbSEHESE R A Ak i 45 4 ik
ot

41. ARESEYREENXER

iR R LR IR N AR LR RE I R AR 2 —, MTUBGEE, fROKREIBGR, AN E AN,
PRI AE URRSR[13] . AONR AR R B, DAL R TN (R Tt B SR

42. SAEESEDREENXER

AR BT AR 2EIE, WRRRA RIS, CEEAE T R, R, %)
ZEREIRE, AL B MR B 2R RS ROE & 1 HI[14] i R CETRAR B DA B St 64 B AR A 22 52
ALE LS PR, RALEEGEOR, YIS RN, R HUR RS, DAY R T 1k
HUOR[15]. FESEPRAE R b, i R ARIRAAIIN, EART IR, RALE AR RN RARA W RE R
AL GO, ZRREERBOR, Ik 7K FENLER Rz s, AR BT, RER. = 0t
SRR, JF HEHIWHEY N 2 SR, EEMMALEE . ARREE. A2 E T HEES
ANTTEBEAT 36 7Y, HEANEZEMR AR oA REEAIH G S PN 5 [16] -

4.3. HH=HANERE SEYRSEHXER

WA S PRI BB VIR, W= ZUR % 15 T L bt i 28 AR, A I IR
IKBESIHE SR . KL SAMKIMAZAL LT — R, A ZLMANTR TR R0, EShr EALLR
FUEE TN, Nk, XHETURERT ST ERER G S NMERRR, B AT .

5. &

AL NLL S A 3R BB 1A 22 e 15 Bk S RN A I A2 A 5 25 1) o 3R B e SR A A2 0TI, R B JR 20N 2.5 pm,
AEAMREERM, 152 um. N EREFERZKSIrEH: 4 > #85L > L4 > 4540,

FEAA R LT T, A LRVEL S A I 5+ SRS AN o A3 o 52 P38 fo 2 (K RS 0, 9 0.92 wm,
KU S50 R A AT R, 58 0.73 pm. 0.74 pm. MBI B AT LA bR M LR 25
M > FER > R > AE A,

RHAAFERRERLTA, K178 Nmm? KLU ILEEHORZ, A 166 Nmm?; TRk, /&
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PEE, A 141 ANMmm?; AN S FLE BN, 9 102 ANmm?; 4 FhAb S s F i 2 A LR N B
fEE. OFRAMSILER, A 1.65 pm?, ZLSFLK/NN 1.43 pm®, NS FLK/ANA 1.37 um?, 836K
LI, N 114 pm®. G54 BIRW A, AR MRS a5H > K4 > HEE > 4.

WA AR S B TH, $R35 . A0 XA MM RER L TEREES, EREAEABEERTEE,
LR AFE ML H SR, N 7.04 pm, T BLAL 5 M8 S T e A 59

ST ANEE L AR E A S A4 A ZE RN RE, P ATTE AL RS, 2 20.95 um,
PRI S, 91051 pm. AIBARH R ETT G 450 4000 > %A > &40 > FEE.

MR E T, 4 HERYIWEE . KO RS E i, N 56%;: FEFRIKZ, N 50%; NN
WEEMRIZE, N 38%; B/MIRIEA, N 23%. SHH 4 E %N REHNEIR N Ko > &
% > W > 4FEH.

AREEE — R AR e BRI, N2 T 6L, A7 R T E LR R bR . R
FSJE R E, 256 0 M & ] LA b S5 S L A 00 de b, 15— /MO AT . ER R D >
B > R4 > 4% A,

A FREART AR B LNMRARTR R R LU A . LR G SRR eR U A 4 R AT
HEhie, 4 MALRIEEDTRBISITRICh: 4 > % > X4 > 454,

E&WE

R RIZFOL R KL, Jb3els s R, E&E . BRI F(17ZXZYNC00070); Ktk 3
PRAR AR MY 2 b 4 A A4 2 G135 B BL I H (ITTFPRS2018002) ;i1 1 4t PHIC S5 A Ut iy p AR AL 8 i 5 MR 1 H
(17ZXBFNC00310).
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