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Relationship between Brassica napus Epicuticular Wax Composition and

Structure and Resistance to Sclerotinia sclerotiorum

WANG Jing", LIU Hong-Li", SONG Chao, NI Yu""
College of Agronomy and Biotechnology, Southwest University, Chongging 400716, China

Abstract: Six cultivars of Brassica napus with different resistance to Sclerotinia sclerotiorum were selected to
investigate the composition and crystalloid structure of leaf epicuticular. The results showed that the disease in-
dex increased significantly in the resistant cultivars after the surface wax was removed, while no significant
change was observed for the susceptible cultivars. The contents of wax constituents differed significantly
among cultivars except for esters. Correlation analysis indicated that the disease index was negatively correlat-
ed with the contents of esters, positively correlated with the contents of alcohols and ketones, insignificantly
correlated with the contents of other wax constituents and total wax. The weight proportions of alkanes and es-
ters in total waxes of the resistant cultivars were higher than those of the susceptible cultivars, while the weight
proportion of ketones in total waxes of the susceptible cultivars was higher than that of the resistant cultivars.
The SEM analysis showed that crystalloid structure of epicuticular waxes on leaves of the resistant cultivars
mainly included granulars, rods and filamentous, while more plates were appeared on leaves of the susceptible
cultivars. These results suggested that the constituents of the wax and their crystalloid structure might be one of
the mechanisms for resistant cultivars to resist and delay the pathogen invasion.
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Fig.1 Scanning electron microscope analysis of the leaf sur-

face of Brassica napus with wax (A) and with wax removed
by Blu-Tack (B)
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Fig.2 The contents of epicuticular wax in leaves of resistant and susceptible cultivars of Brassica napus
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Table 2 The weight proportions of wax constituents in leaves of resistant and susceptible cultivars of Brassica napus
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Table 3 Correlation between the contents of wax constituents and the disease index of Brassica napus
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Fig.3 Scanning electron micrograph analysis of epicuticular wax crystal structure on leaves of different Brassica napus cultivars (10 pm)
A, C,E, G, LK N T IEN; B, D, F, H, J, LM 51510, A, B: b9’ C, D: 821" E, Fr “Hfa11%; G, H: “W10M6’; 1, J: i 10
K, L: ¥fiilhi19°,

AW, s i 2 o v R SR B S i R
MG, TTIESR S 22 2 50 G 1 0 Wl = IE AN
Ko RHDY 2 BUE AL KA,y i T AR Y
T JEL I TR 73 A P TG I A7 A X I G AR, AT T PR
JRRES 30 I TR 0 9 5 2 (R A IR I, HLRE B
AL S R SR SR TR | o R el S YT 7oA S T
J B 0 RV BRI /D, ELAS 5 4 B figf (Wang 252006
Ji 142 552007) 0 LERSBTER L, HUR R CGR) 1 i
i P T ZORURCIR . AR 222K, PR 1A AL
/b T R R R S PR A B

Ko BEUIHZRDT B FCGR) IR TR DL H R 1 22
St A] BE AT T I R A 2 2 ) AN A (K AR [R]
M3 AT I Pl R 2= 57, BRI
A TR .

S5 3k

WRRSIH, IR, BRI (1992). AKFREUHIRHLIENL BRI, i
VR, 25 (4): 41~46

JEid, K, KM, BHGEAR, IR IZE(2007). HEHII 2R B SR AR
DI VLI AR, 23 (2): 144~148

FREALTy, FERH, VEIRIBH, 25 & (2010). Z Al s SR A o2




964 Fa A PR

ZRBERT R 2 G 1) AR T IE R, (18): 47~50

W, XN, MEREL(2002). KA 858 5 R B P vE BT
LK 2S5 5 KBRS SR 2R, op R 4 27
1R, 24 (2): 74~76

RURIL, RN, SCHEGRQ0T1). W A o0k 1L 2 AT 15 UL A
Wa 2. R LR 2441, 38 (1): 59~64

B, W SC(1994). e 5 A L At T R AL

KGR, BAFZ:(2008). H U R SERL R L5500 B DU S AR
W AR AR ARBIER), 34 (4): 462~465

T, FER, R, EIEA2004). S L TURE 52
B o3 A A TR RN 22 AR S . R B AR, 34 (3):
199~203

WTE(1994). %AV 2 N TSR T 45 ) K A2 G ALIRN R BIE 9. AEL A0
224, 24 (3): 245~249

SRS, AR, BB (2010). —FhE T 22 BT RN AL B
(Sclerotinia sclerotiorum) &R I i S, WL E AR (R
W5 A A RFEIR), 36 (4): 381~386

Ashraf M, Zafar ZU (1999). Some physiological characteristics in re-
sistant and susceptible cotton cultivars infected with cotton leaf
curl virus. Biol Plantarum, 42 (4): 615~620

Bourdenx B, Bernard A, Domergue F, Pascal S, Leger A, Roby D,
Pervent M, Vile D, Haslam RP, Napier JA, et al (2011). Overex-
pression of Arabidopsis ECERIFERUM]I promotes wax very-
long-chain alkane biosynthesis and influences plant response to
biotic and abiotic stresses. Plant Physiol, 156 (1): 29~45

Furtado GQ, Alves SAM, Godoy CV, Salatino MLF, Massola NS
(2009). Influence of light and leaf epicuticular wax layer on Pha-
kopsora pachyrhizi infection in soybean. Trop Plant Pathol, 34
(5):306~312

Garbay B, Tautu MT, Costaglioli P (2007). Low level of pathogenesis-
related protein 1 mRNA expression in 15-day-old Arabidopsis
cer6-2 and cer2 eceriferum mutants. Plant Sci, 172: 299~305

Hegedus DD, Rimmer SR (2005). Sclerotinia sclerotiorum: When
“to be or not to be” a pathogen? FEMS Microbiol Lett, 251 (2):
177~184

Kim KS, Park SH, Jenks MA (2007). Changes in leaf cuticular waxes
of sesame (Sesamum indicum L.) plants exposed to water deficit.
J Plant Physiol, 164: 1134~1143

Mohammadian MA, Watling JR, Hill RS (2007). The impact of epi-
cuticular wax on gas-exchange and photoinhibition in Leucaden-
dron lanigerum (Proteaceae). Acta Oecol, 31: 93~101

Russin JS, Guo BZ, Tubajika KM, Brown RL, Cleveland TE, Wid-
strom NW (/997). Comparison of kernel wax from corn geno-
types resistant or susceptible to Aspergillus flavus. Biochem Cell
Biol, 87 (5): 529~533

Smith JA, Blanchette RA, Burnes TA, Gillman JH, David AJ (2006).
Epicuticular wax and white pine blister rust resistance in re-
sistant and susceptible selections of eastern white pine (Pinus
strobes). Phytopathology, 96 (2): 171~177

Tsuba M, Katagiri G, Takeuchi Y, Takada Y, Yamaoka N (2002).
Chemical factors of the leaf surface involved in the morphogen-
esis of Blumeria graminis. Physiol Mol Plant Pathol, 60: 51~57

Vaz Patto MC, Niks RE (2001). Leaf wax layer may prevent appresso-
rium differentiation but does not influence orientation of the leaf
rust fungus Puccinia hordei on Hordeum chilense leaves. Eur J
Plant Pathol, 107: 795~803

Wang F, Zhang P, Qiang S, Xu LL (2006). Interaction of plant epi-
cuticular waxes and extracellular esterases of Curvularia era-
grostidis during infection of Digitaria sanguinalis and Festuca
arundinacea by the fungus. Int J Mol Sci, 7: 346~357

Zinsou V, Wydra K, Ahohuendo B, Schreiber L (2006). Leaf waxes
of cassava (Manihot esculenta Crantz) in relation to eco-
zong and resistance to Xanthomonas blight. Euphytica, 149:
189~198




