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Progress on the structure, composition and biological function of
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Abstract: Plant cuticleisasuperficial £filmformedof the cutinizedouter layersof the superficial wall of the epidermal
cell of aplant, whichalso is the outer barrier against the biotic andabiotic stress. It plays important roles inplant
growth and development. This paper reviewed the progress made in the structure, composition, biosynthesis

and function of the plant cuticle in recent decades, and hoped that it will be helpful to researchers who inter—

ested intherelevant field.

Key words: cuticle membrane; wax; morphological structure; chemical composition; function

R E AR O3 d W IR —, SRR AN
(VU ohEER 7 i SRR TR e, A s (e
MRAIZ) o 1757 4F, Ludwig #5648 H M LA
THFBX 4, Z)a, MR RgERZ
KO YR TS AT A1 T 20 1H204], Lee MIPrledy
ST T SRR A A R
L FCR oy s, I R G LY B
e MK FEFTGL. 50 FAUR, TR AE
PRI N AR B T RO RS, B R
AR, AR S AT AR O T M
YONR AR TR R D e 1 ZHE R R, EA AT
LRI PR P K o e 2k, i Hon] DAIREUAE D
RS MAREIY 2o FELHER, KT
ST S LW TS 73 T A G R AN A BRI 55 5 T

M SE %, Bfg T —SeiiRg. ek, HRK
FTUBAR DG IR 437 A 2 T AT 7R RS . X
8 Ay ) ) R B 2 53 F) A B AR AR A AN I BE R A7 4T
TR

1 ARRMEESEHREE

1.1 BRRERES
MY AR, KA E G f s, Jotm 7

i EE: 2010-03-10; 1@ HHR: 2010-04-21
E£mB: ERWKWRAREAT LR L I
(2008432001) ; T*H HMRAIEILETIH (NZ09195)
*J@IEE: Email: penglill124@163. com; Tel: 0951—
5667118



730 ARl

o 22 %

R R 2 . AR5y, Bl . fe R
SR BAMNE A IX M A . teAh, 4 BT
HEHRA—HEA . (HEER 2R Er 2
R b, MR A —Fp ik A= gt AR ¥ 2 T 3R 5%
2= S LR A U o A SO A T3 5 A — 2
JiE e AL LS () Fl—L8=20 0w (WrH ) bk
SEUHE CHMET, L.

H 1847 4, Vonmoh $&H £ JHUIE 1) 45 A A5 7Y
i, HARZEF ARG T 2 ML . Holloway™
IS5 U A R BT T, ) LA 2 oy
M=) (1) BEER Mo aE, S, &4
FHREILFEM B AE; (2) Baa R — 2,
S R AR ORISR S 2 s AR 2 (3) Behh il — )=
64t FTTAR IR TS 2, BURRh “BERE 7. K
TR TS AL S AR PUR NS L, BVAS
AN, ANk ERIE TR ) TR A g, AR AR A S K
ST T, SEBR B AT H R i 5 2 A o
ML 2, A7 I 2 I A 45 A SO T 1 R 3R 5% 2
HH, WRALEITEIR. R oA DL R R
V) (SR ), HBACR A B 0 %
1.2 fIRIRAIFEHLEM

£ JTUIE I A T 5 ) el TR R 22 S, T IR e A
T TG WARE T TR A KT . Jeffree th A it
IS 435 R 2 B A AR 1) 22 S (R DR AT, 3 B A TUE
T AR I 1) 40 B R R B R BE I 22 21 o Riederer il
MUl ex ™45 HH A7 BT JBE (0 RS A &5 0y R B )
IS AT PRRARM IS &, 2 5iEMmn
20T AN UR RN SR )z DY )E 22 (3R R A Jo
E AES AMRIRE. AARE) RIS A
DRI, AT LA HH P i A AR () #0823
[ AR AR, FEAS LA R A AR ik .
FEIN A F 0T () R 40 45 48 mT DLRAR 23 g 7 MY
(1) 2 JZARGE L) o A RH 2 3 IR R e A i 2 5
AR A LA X il o FERIAE T B O 22k}
AR SREEFE) ;DI I = b AR
JEAERE WOBAERIEE) ; B HAR LR b (=Xt
Fik BARARSE) A RIE. (2) MARBIA A Z
A BRI R RS . XS R R
AR BEEIRR SEHEY M B IRE . B
AMEHAR . 22 BIRAEESRE EAEIE. (3)
MBI E TR, RS AR o SR
e B OEERN, HARN RERE 2%
BHEMAIRE) s HIMAAEZE AR Bk, Bk

DA R ACTESE2S T Bo (4) )52 N AT A2 Al R
o UERBAEARE, Pkt SR RHEY I Rk
A RE, mHAE AR, AR, BERR]
kR ARZRUEDI T EWAER, EH S KIN
FEMRZEMS . FESk . TeME. Bk, BARMAF LRSS
AE AL b (5) JosE TB N A o2 36 A w2 oIk
RKEAIUZE. FERIAM B CHPeR Biain
B ISR s AR AL PR RO SRR Hh b
FEN ISR . (6) F 02 AR P IR 2 e
TEAL Aty RINFERIMAEH B OREFR Wik
B RE R RS s AER. BRAE.
B FAA PR DA iS58 B A A4t . (7) etz
Re I ICE TR A IUZE o A0SR e A 1
FR P B

A TS IR 05 5T 445 i 45 ) e AT AP R U ) A
o Bar thlott S FUR IR H2 i /e A ) 3R )2
TE MR I — 4E 254 . AR S OB S A
FE IR, F— AP A R AR B, EE A R —NFh
FIAS R fi b 2 T 3 A4k o KB 2 T 2 A0 e
FWAEET T, JUHAR R BB IS M,
HApHRRLIR . FRIR . BB RN FPIREE S PP ET 7B
RoBarthlot t 5 Wl XM 291, 35 2 Rk
TS 2 A A R AT WL BE A AT, P DT R 45
JEARGUNFIR. R Ry BIREE 23 AN2E5,
PRI RIS E 2R A, JE R A Kt
T i 5 R IK BETOU T A 25 DR 73 I AR AT 4 %

RSG5 12 pHAE « IS 2R 15
Mg 9, JetterfISchaffer "Il A FTIR S %25 j| 4512
TR A0 1) F1 JO JBE 85 ) R AR Ak s e i B, 7 407 50°C
Y0 ] A 12 ggl TR A2 P 3 0 I 45 ) 359 2 B HA ) Sl 1)
WA (HAFERIIE, CH THER A U S5 A
VIMEIEAZ, BHARIYF A B S R 2 TR 22 S
PEROR . BRI, H FARA] oA 28 O DA 5 56 Hh R
F5 A MR ) A S (RS R, AR R A BT 1) &5
I, Y123 7 T A LA O ME 4 ) 16 1)
1.3 MARESERNEMERS S

H A 5048 B, LeAiy s p bt i
S RS T o W) e A AR W TR A AR
YiiE AN AR T TR AR, B R
Wi 5 5T 14) 2 RS RH 25 U P i PR 7 A SRR w42
Mt FE. BbAh, WA S 2RI T S
A tHVF 2 IR I 45 R o ST AR ) 3 B A i
ARG AE AR RE, YA T



5 8 3

TET, SF MW TR SR . AL RORN PR ) S T REE ST S 731

B B AR A HE G 107 R A T A4, 2 A 25 s
7B —ROBER®RE, TREARAEAE, —
MR R R, BB M. b
W2 . A I P= 1t ABC #4312 2% (ATP binding cas-
sette transporter) ik H 4 TR, 52 e iia i
Fiz 2 AEY) F I .

AR, BB R T AW T BN R,
W TR DR K R S, e AR 5 B G AR AR T
oy HAR T Ca g, it aJLa MRz S
TUE A S 3 X — AN R . S TS B ORI
oy LD s AR ST IR CER T HE IR 5 i Bk
BRI SRS CERBEIN I Thfie & 1 ST A 2R
Fe A M) B Y CERGIEAU R IR i 4 1
RERFITTE T I IR 22—, %R N gm i T KB g 1 12
BT g Bk At Bl A7 B, CER1OBE TR Gt T 445 Bk 4l
Bl A SRR, SR REEIR TR BT LY . S
L5 T B S SR RN e CERZ 3 WU B
Trr T B — AN TS R R S, IR I
Coe MRWTR M IEMA 0 Fll i RIL T SR I i
CERSEEDR 5508 5t 55 AT S50 WINEE DR G i 1) S2 42
BT — AN S0 SO DR BRI s R, el i
VR4 s 2 15 AR A 0 T s D A P 5 BT R 45 A
RGINBEHRT o T o WA R R AN SR AR
i, BEARMGEARZERNSY, H2&HE ARG
A% . Pighin ZEUS WU S rh vd B T — A CERS J:
R, IXANFER GG IR ABC #5328 2% 4 11 Al fg HL AT K ik
Ji s 2 A LAY D g o Sturaro % R FOK T v B
T AR GLI, NS 5T s % .

2 FARARILFEM

RS TSI S A A B 2 A RS .
W R L6 IR R I8N L, 2, 3-FRIEARNG
P, 300 I T A AR A R 5 1) T DT P T P A . IR
SR A TP A AE R R SR, R A g )
SRR T ARG R o LR, it Fry®)
HiSomerville M FE4s LW, M5 TIfHeiLA
NIERE, BT D s, M4l m
DR A AEL ) B 2% B AR AN AT A 22 o FEH ARG
R, HRIG I S A A s AR A R
e SN T SN 78 SP I o S Y Da X7 R ==
TGRS I AR B . ERER AR RS 75
AN

FELD) A10 ML JORORS KL 2 i 35 0 P TR AR A

NAVIRT U 8 53 Je FL 4 5 R A 0 1 B KOG
AN [ FE A P 2 T oA 27 I AR AR ORI 22 50 SR
RS — SAHEISHEOAR,  %E X s sy F 22 G
WA RSV LL RS R G G
D WA ) R ) 3R B 0 o i WL 2y, R
BER IR . WE. EEA RS . — RIS
VIR BE K AT 18736 AN T2 W], 1 o g 28
PIREE R, AERIEE] 60 Mk R+ R
Er PR S B 28 S5 A WL A A ) 2 S s o Bl s /b
W, AR RSO Py o 3R RS ) E . WA
SE RN, N R A ) S TR o h S B A
ey WEL WEL OB IR T RE AR R AP EE) o IR
PR K i 25 MR T e A EIRAL G55 . B it )R 1
BT B s B WL B R PRSS,
A B~ M (B-diketones) MIFREER-—Ha 55 1
FUTAFE R TSR TE AR G5 Ha A A R P B UL
Z, WA TIRKRMBERE., Tk, 53R R )FAH
KNG+ AP HE D MR I KRGS
Yyrh vl T L8 S A SCIAE DR, 3K Ay [ B 0
o AR AE AR IR 2 7 HLEIFT T T 56l Chen
AL UL R T v B H IR ST T — AN IR S
b2 R T R A B ) 2E RN 5 ) 1 R DR SR AR A
wax2. Sturaro ZEN9 M F K 7 1S 2 GLOSSY1 At
Al o glos sy L TEARAA TG 10 71 05 0T 75 5340 72 i i 20 Jie 22)
WA K IE S . Rowland 5502 UG 7+ o
R4 2 gt 5 E CoA & J M /77 CERY FEIN, 35U
S 53 T Cyy AT Cog ALEEI SRR . BEAT I 5T R A
AR AR I 5 ERL R MR DG ST RN, i ot
TERE ) () Tl R4 5 22 M4 7S

AN A4y DR 2 A AT R i HL R B A B s 7 1)
B 5k Barnes 55 (R RIF 7T W28 A2 G g
AR e 2t et PR R A D, IR
e R B REAH O S Y 220 Jndk . W
JE£ A BEOOT IS SO A R 1K R AR S . ISR
IRAE R 2T, B i A URN 5 A v 3 THI I ot
FEOGIRAR A T AE KRR D 20%, B )sth =%
O 73%, HAbKER I Ui Bk
AL DB FEIAE m AT AR I R 1
J i LU TP BN R N A sk A AR 5
ZUHD ABAFTRER S R AN N . TSt S e
TEMAR R R, B I R
L8 F R W R R A FUR AR AR A, T LR

SRR



732 ARl

o 22 %

3 FAREREYIFINEE

KHILLK, A — E A R TR 5 3
IEEHAT K ACHe (P TR B . E, AR BUE ) T)
REZEA B —Fho F5 b, AT LS A 1) 22 BE RS
T IHThRER 2R
3.1 WRRTFEMIEN

AT TR IREE MY, AL TR i
JEL3Z5 701 A TR M A3 DG K o ph T A T
FIKPEIRES: BT E REB LA W 7k Y 7K 43 IR UK
Karbulkova®5 27 DAAE 35 A5 i i S5 1 A e A A 1
FEN #y DX IR 4R A ], T T AN AR 23
I FEEOT W P AL 5 R I AR5 7K A ) 3 R e
FIWIRC I . WEAUES KR, AL — A Z 1E
AP T AL T, B AR A W A
T RRE A I LT R B e BT R EA B
IRED o 53 BT A A 888 v PR 4 2 7K A B A I 5 T
£ 00 J2 i Z 3 PR R, DA TR A5 B0 L 2 M i

RKZHEFNN, T R8T Y K
I3 R B IR 2 B DR 250 A LR )R8, A T
J&, KD o {H 01 iveira 258 [RRF 9T 45 B4
B, YRE 3R B K A3 R R BE IR — AN OB R 35 42 R o
BRI B AN & BRI EE . Vogg 55120 1t
FEERALR I, i RS0 UG 07 54k 5 ) L
A HUAIG 50 % I SARAA, LR )Z K J3 UK LB A2 2 1y
H 4 %o et eT LRR R I R I DR n] e A R
JZIE R IR A SRERSEBOXE 6 AN /N2 b
TR, I AR OIS ) 5T FE R IR 28
WEAE A e, I o2 v R R et R JRL R
s 2N AT R I O R v R AT
P IE A N AT RE gl B AR E R, LA
Ve S I P 01 o N 1 e 7 7 31 D B %7 U D =R
1o Cameron Z5PY R HILIE L M1 W AKAT 453 36
R HERR, WA m T PR, HEr, &
B0 T Er SR A 3 Y SRR A A AR S
FE AR N 2 PR A BISGAE, A5 10 N0 2R 5
WS R S PR e R OGRS IS
FL G PRI [1] COL IR FBE (R WL 5 ) i — A A o221

AR, ORI 0 DN 4w [ ok, O FL g
TESELEFE AN S5 T A AR AR F 900 A A5 o)
AFF 0 e I AT 0L A 1 et e 2 8 s A O e s R 1
WINI, BEMGOEIEUE O e 9 3R B BB 1 Je 1
SRR 524% - Aharoni 25 BOER g S P ERIE T
—NEESE R SHN, WOE TR ARG R, B

AR PG it = TP R M. Zhang 004G G RME
WD) — > A P DRI S 0A 1R e s DR 1 WXP 1 AT
ML) J7 k4% 5 T B 16 (Medicago sativa) (LS
P
3.2 HmEIMESHER

TS JTT 8 A7 1) 250 2 57 W R A0 58 A
AT, Wang SRR 5 R IE WRKYS9 Hk
DR, AR A o padn R AR e, 4 AR 1 /KRR
R A RIBIR I BE 77« Long 25 B9 ] o K 1) 77 i ot
BRFAIARARREIT T AP RS PR R,
i, 5 IE AR, B EORR R IR
ESSuE Y/ |k PSRN KT Ty N
HolmesHMIKeiller "4, RIS BTSN T A FH 46
S, PRIETT DA UV -B $R 480 B8 IR 2R K
B REIR, AR E UV-B FE T 1) e 2
iy LR it P AR B (R T2 A R AR B At L ZAOR
()% o Kinnunen B MHRIE, J5M6 22 A BRI 2 1)
B S AN ) TR S A DG Skorska A
Szwarc I FTHRIE, ZEEEAE UV-B 40 R IR/NEREE
FERR ) v BE 2 LO R R, e, il ik
RN T, I B R B A LR G 1R
Pl i 2D o I e B AT AR X UV-B
R S B e N AN B RN, B AR
WERAESAR . AL, AR RIS 20
T B 20 B o3 W A1 o € R R, X ]
R A e L AR ) 3% 1T A o B 6 J 1) i TR o
3.3 SHMAMZERHEEIER

I~ Bl A SR 10 PR A SR AR A A, PR T
JLAR T AT, AT BRI 1708 IR B R B o 5K
SSRGS L], ) H ZE T Hum S A i i
TR A B R A, TR B I A R ST
W RINER, AP ARFE R R —
TEHPERE S Alcerito &MY Arrabidaea
brachypoda W [F)3& B2 U Jot 43 Hh 4 Pirse B 2R 405 B
%57 » Joh—nstone flBailey 5t e B G s s B T Fib )
I RS b R 2 T DU HEBR 7K, AT
PP R R R G “CERANE ALY L
JEEENEHRAEE T EZWME. AP
Bl AT AT AR o DRI A B ) J 3k
A 3% B R LA B A AN R R

A AR 0 I ) A 2 201 b e Pk B b AT
RPN EEL R, ClE T A R R
VI R = BEyE 2, SOnT i s i LR 2 AR 4 g



5 8 3

TET, SF MW TR SR . AL RORN PR ) S T REE ST S 733

B T = AR ) s ) o a5 S LT U 3 AR )
B2 W A A A1 43 R AT AR S AR D RE,
e SRR A ) ) SRR A B Bl . Buono
ST ST R I BT 180 7 R A SR A LG R
B B4 I B8 R4 S 4 52 B S8 i)
Ko FIIFESL I E 16 FhA[R] N2 Sl Ay
FEUE U3 A5 H YU 5 JBRA0F /N 2 R 2 T O (1)
HABUAKR, HRZHATMETEERTHE.
3.4 B ESLHIEND

AT S A Y L S A2 A A
SRR o W BTG I BE DR S AR AR AN RE T 1 IE 5 TEAR
IFERAI o 5T 2 it B e A MO8 1Y) 58 A AR ] LLIE
I EATA TG B RIR BCE R A OGEE R AR B
Ko XLETARRLRLIN H I T4l 73 A0 Ak, A Lbie
A AR 5, 1 wax, ded. cerl0R cerl35
AAERRER I A8 T AL 5% %5 . Chen 55 PVIE L
TR INPL G IF AR Wax2 e 808 Jz b i ek />
78%, M EREEL, W BikE . IR
B B R B, MR —JnlE. BEAY S EBE ,
M H IS B &5 Rl G % . Tanaka S5 5T5R
B, PR ST acrd REIAEM IR R G, &
PR 28 B Rl I HL A IS F ) A o 2
3.5 HEMNEFPHEX

R £71 IS B RFAEAE 7 S8 2 R R4 2 v (1)
P A 2w A N . HAT, R KM FZ MBS
FHIE DA T HEYIZE (Taxodiaceae) v R
(Cupressaceae) FARHA 8 (Pinus) FIVEAZ)E (Abies)
FFEIZEL (Araucariaceae) SE P R HAHEI T2
I o 3 2 RS PO SEE B A AT TS, JFH
I FH A B (RO ARk A A e 23 R4 it 74k H . AT
UG FEEE VOB 1 LRI RE A 1) 3R B O AR
AT TREERIE T, 2 SRR W3R B2 A ot it 2 % e he
Yoy RN abs. SAMESCA M Z A
Y R BT —, B R
A S A B )2 S e 18) 3 s (0, 455 2 1 4 i
AL SRR A A A 2 I R, I 3R
Fep A AL H 5 R o, IR R FH R
fiie s T EREE S S

4 [EIFEKERE

S0 TTRBEIE SO A A ) T AR IE S A
FRAsE B R, PreL H AT A T T
B W, UTAFRBIA WAL A > 1 E W2 - T B

IR, WAL O o e WA 15 1 S
WAEARI Sy BARIRT T pk e W), (FR AR X
WA B2, WA EE R, ZH AR
AN Wb PR DK DR, T AT 9 VR IR AN ESE
A AR RIS T FI R 73 A T A v ) EAARLER (597, 5
b, AR K b 5 1 AR PR S AR K 3 R R
7R WOERAR BN o I S AT B BAT O
HICTIX L8 ) J ) BEORLA FEL D, i HskZ REEH
WF IR IE

UL P R KR 1) 5 AT I P 58 J i, A A4

W A AT e G L AR5, AE /D
Aoy TOREEAEY AT, G ORI R )
TR RE IR, NG A 3 /N A T o e o
DIAR RIS, R DL Jo e DRI At AR A ) o A
sz EEALEY . AECe sa e L A TR A L S R Y
PUPEA O, I D TRE T Bt R A TR R A1
SEr U RO RE DAL 7 AP XA R S [RIIS
I T AN P s DAL 93 bR i BOR 28R B 4 i
A AT o A R R R 9 A1) T 30 5
FAF T RS AL, DL RGX S A R IR
PUATEE (152 W oK 1 4 S5 BT IS A i T 1)

(& % x #]

[1]  BallyISE. Changes in the cuticular surface during the devel-
opment of mango (Mangifera indical..) cv. kensingtonpride.
SciHorticul, 1999, 79(1-2) : 13-22

[2]  Bukovac MJ, Rasmussen HP, Shull VE. The cuticle: sur-
face structureand function. ScanElectMicrosc, 1981, 3:213—
23

[3] HollowayPJ. Structureandhistochemistryof plant cuticular
membranes: an overview. Plant Physiol, 1986, 127: 722-51

[ BRI, oA 2 2 IR B b —— 1 T2 I
THFARZY, 2001, 23(4) : 47-50

[6]  Riederer M, Miller C. Biology of the plant cuticle[M]. UK:
Blackwell PublishingLtd, 2006: 11-54

[6] Holloway PJ, Cutler DF, AlvinKL, et al. Structure and
histochemistry of plant cuticular membranes: an overview,
The Plant Cuticle[M]. London: Academic Press, 1982: 1-32

[71  BarthlottW, NeinhuisC, CutlerD, etal. Classificationand
terminology of plant epicuticularwaxes. Bot LinnSoc, 1998,
126 (3) : 237-60

[8] Knighttg TG, Wallwork MAB, Sedgley M. Leaf epicuticu-
lar wax and cuticle ultrastructure of four Eucalyptus
speciesand their hybrids. IntPlant Sci, 2004, 165(1) : 27-36

O]  ZeBioE, SKIEAR, ZESiE. AR S SR R T
Ay, KRS > A AR, 2006, 32(5) @ 505-12

[10] JetterR, SchafferS. Chemical composition of the Prunus




734

ALY

o 22 %

(11]

(12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

[23]

[24]

[25]

[26]

[27]

Jaurocerasus leaf surface: dynamic changes of the epicuticu—
lar wax film during leaf development . Plant Physiol, 2001,
126(4) : 1725-37

Aarts MGM, Keijzer CJ, Stiekema WJ, et al. Molecular
characterization of the CER1 Gene of Arabidopsisinvolved
inepicuticularwaxbiosynthesisandpollenfertility. Plant
Cell, 1995, 7(12) : 2115-27

Rowland O, Zheng HQ, Hepworth SR, et al. CER4 encodes
analcohol—-forming fattyacyl—coenzymeA reductase Involved
in cuticular wax production in Arabidopsis. Plant Physiol,
2006, 142(3) : 866-77

Millar AA, Clemens S, ZachgoS, et al. CUT1, an Arabidopsis
gene required for cuticular wax biosynthesis and pollen
fertility, encodesavery-long—chainfattyacidcondensing
enzyme . Plant Cell, 1999, 11(5) : 825-38

Zheng HQ, Rowland O, Kunst L. Disruptions of the
Arabidopsis enoyl—CoA reductase gene reveal an essential
role for very—long—chain fattyacid synthesis incell expan—
sion during plant morphogenesis. Plant Cell, 2005, 17(5):
1467-81

XiaY]J, NicolauB]J, Schnable PS. Cloning and Characteriza—
tion of CER2, an Arabidopsisgene that affects cuticular wax
accumulation. Plant Cell, 1996, 8(8) : 1291-304

Rowland O, Lee R, Franke R, et al. The CER3 wax biosyn—
thetic gene from Arabidopsis thalianais allelic to WAX2/
YRE/FLP1. FEBS Lett, 2007, 581 (18): 353844
Kannangara R, Branigan C, LiuY, et al. The transcription
factor WIN1/SHNI regulates cutin biosynthesis in
Arabidopsis thaliana. Plant Cell, 2007, 19(4) ; 1278-94
Pighin JA, Zheng HQ, BalakshinL], et al. Plant cuticular
lipid export requires an ABC transporter. Science, 2004,
306(5296) : 702-4

SturaroM, HartingsH, SchmelzerE, etal. Cloning and char—
acterization of GLOSSY1, amaize gene involved in cuticle
membrane and wax production. Plant Physiol, 2005, 138
(1) : 478-89

Fry SC. Primary cell wall metabolism: tracking the careers
of wall polymers in living plant cells. New Phytologist,
2004, 161(3) : 64175

SomervilleC. Cellulose synthesis inhigher plants. AnnRevi
of Cell Devl Biol, 2006, 22: 53-78

B R AR S LRI D e, R T
TR, 1992, 28 (1) : 104

F3ET5, BREGE, JRERESE. RO s oo R e v Rl
HISEIRITTTE . AT A4, 2009, 18(3): 1155-60
Chen XB, Goodwin SM, Boroff VL, et al. Cloning and Char—
acterization of the WAX2Gene of Arabidopsis involved in
cuticle membrane and wax production. Plant Cell, 2003, 15
(5): 1170-85

Barnes JD, Percy KE, PaulnD, et al. The influence of UV-B
radiation on the physicochemical nature of tobacco
(Nicotiana tabacuml.) leaf surfaces. ] ExpBot, 1996, 47
(294) : 99-109

i, K, SRIMGAE. AEAI R R T AR e TR
RMV2EAR, 2007, 23(2) : 144-8

Karbulkova J, Schreiber L, Macek P. Differences between
water permeability of astomatous and stomatous cuticular

(28]

[29]

[30]

[31]

[32]

[33]

(34]

[35]

[36]

[37]

[38]

[39]

[40]

(41]

(42]

[43]

membranes: effectsof airhumidity intwospeciesof contrast—
ing drought—resistance strategy. J ExpBot, 2008, 59(14) :
3987-95

OliveiraAFM, Meirelles ST, SalatinoA. Epicuticular waxes
from Caatinga and Cerrado species and their efficiency
againstwater loss. An Acad Bras Cienc, 2003, 75(4) : 431-9
VoggG, FischerS, Leide J, etal. Tomato fruit cuticularwaxes
and their effectson transpirationbarrier properties: func—
tional characterizationof amutant deficient inavery-long-
chain fatty acid D-ketoacyl—CoA synthase. J Exp Bot, 2004,
55(401) :1401-10

TS, RIER, R, S NN S R S K H
BRI RN R, 2R R, 2003, 23(3): 414
Cameron KD, Teece MA, Smart LB. Increased accumula—
tionof cuticularwaxand expressionof lipid transfer protein
inresponse toperiodicdryingevents in leaves of tree tobacco.
Plant Physiol, 2006, 140(1): 176-83

HRAETK, PR A0, S SRS R R R R =
BIPURERIOGR. PUILHIAAR, 2007, 27(7) @ 1417-21
Zhang JY, Broeckling CD, Blancaflor EB, et al.
Overexpression of WXP1, a putative Medicago truncatula
AP2 domaincontaining transcription factor gene, increases
cuticular wax accumulation and enhances drought tolerance
intransgenicalfalfa (Medicagosativa). Plant J, 2005, 42(5) :
689-707

Samdur MY, Manivel P, Jainvk, et al. Genotypic differ—
ences andwater deficit induced enhancement inepicuticular
wax load in peanut . Crop Sci, 2003, 43(4) : 1294-9

ok, LR MW G S AU R, B
R, 2009, 25(3) : 265-75

Broun P, Poindexter P, OsborneE, etal.WINI, a transcrip—
tional activator of epidermal wax accumulation in
Arabidopsis. Proc Natl Acad Sci USA, 2004, 101 (13) : 4706—
11

Aharoni A, Dixit S, JetterR, et al. The SHINE clade of AP2
domaintranscriptionfactorsactivateswaxbiosynthesis, al—
terscuticleproperties, andconfers drought tolerance when
overexpressed in Arabidopsis. PlantCell, 2004, 16(9) : 2463-
80

Wang HH, Hao JJ, Chen XJ, et al. Overexpression of rice
WRKY89 enhances ul traviolet B tolerance and disease resis—
tance in rice plants . Plant Mol Biol, 2007, 65(6) : 799-815
Long LM, Patelh P, Coryw C, et al. The maizeepicuticular
wax layer provides UV protection. Funct Plant Biol, 2003,
30(1) : 75-81

Holmes MG, Keiller DR. Effects of pubescence and waxes
on the reflectance of leaves in the ul traviolet and photosyn—
thetic wavebands: a comparison of a range of species. Plant
Cell Environ, 2002, 25(1) : 85-93

Kinnunen H, Huttunen S, Laakso K. UV-absorbing com—
pounds and waxes of Scots pine needles during a third grow—
ing season of supplemental UV-B. Environ Pollut, 2001,
112(2) : 215-20

Skorska E, Szwarc W. Influence of UV-B radiation on young
triticaleplantswithdifferentwaxcover. BiologiaPlantarum,
2007, 51 (1) : 189-92

SO, EENS, B, & R HZERM AR g S



TET, SF MW TR SR . AL RORN PR ) S T REE ST S

735

(44]

[45]

(46]

[47]

(48]

[49]

PIRCR. MRS, 2009, 35(2) : 81-4

AlceritoT, BarboFE, Negrig, et al. Foliar epicuticular wax
of Arrabidaea brachypoda: f1lavonoids andantifungal activ—
ity . BiochemSyst Ecol, 2002, 30(7): 677-83

Sherwood RT, Vance CP. Resistance to fungal penetration
in Gramineae . Phytopathology, 1980, 70(4) : 273-9

XI55, BREGE, B8R, AN/ N2a (B I R s pons
PARPAZAF BT s, W FAERS2R, 2007, 18(8) : 1785-8
Buono RA, De Oliveira AB, Paiva EAS. Anatomy, ultra—
structure and chemical compositionof food bodies of Hovenia
dulecis (Rhamnaceae) . AnnBot, 2008, 101(9) : 1341-8
FRI7, BREE, PRERAE NI R RImE 5 S 5 i
FIPUFEIIOCER. NSRS AE244R, 2008, 14(3) : 341-6
Tanaka H, Watanabe M, Watanabe D, et al. ACR4, a puta—
tive receptor kinase gene of Arabidopsis thaliana, that is

(50]

(51]

(52]

(53]

(54]

expressed in the outer cell layers of embryos and plants, is
involved in proper embryogenesis. Plant Cell Physiol, 2002,
43(4) : 419~ 28
A, AR, EREAE hESE R R R
RARGE R PHATIT, 2009, 27(2) 1 133-44
(R, A, MEAE PR T R B
TERFHE R ICRGEADIIT. DB AR, 2009, 29(1) :
49 60

S MY 1 BUZ ARSI, EAROAE
+Ei HBERRL2FAR, 2008, 38(6) : 988-91
TSR, SR, BRI R A TUZ S DA B T
5 AT, sRBURE AT ST, 2007, 25(4)
377-80
WA, MG, AN FY s
J. AEMIEAREH, 2005, 16(2) : 224-7

JRFE AT T ok



