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Effects of Glucohexaose on Sheath Blight, Pathogenesis-related Proteins
and Endogenous Hormones in Flowering Chinese Cabbage
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Abstract: The influences of glucohexaose on sheath blight (Rhizoctonia solani) occurrence,
pathogenesis-related proteins (PRs) and endogenous hormones contents were studied in flowering Chinese
cabbage (Brassica campestris L. ssp. chinensis var. utilis Tsen et Lee) using the inoculation of R. solani at
different glucohexaose levels. The results showed that glucohexaose could increase the resistance of plants
to R. solani, and reduce the incidence of sheath blight, but had no effect on the yield. After inoculation
with R. solani, the yield of flowering Chinese cabbage was reduced significantly compared with control.
Glucohexaose treatments could alleviate the inhibition of R. solani on plant growth, and reduce the loss of
the yield caused with R. solani. Both exogenous glucohexaose and inoculation with R. solani increased the
activities of chitinase and B-1,3-glucanase, ethylene production, and the contents of indole acetic acid

(IAA) and abscisic acid (ABA) . These data suggested the involvement of endogenous hormones in the
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regulation of pathogenesis process of R. solani. It is important for inducing systematic acquired resistance
of flowering Chinese cabbage to sheath blight to keep high level of PRs and endogenous hormones.

Key words: flowering Chinese cabbage; glucohexaose; sheath blight; pathogenesis-related protein;
endogenous hormone
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N TWEZ 775, 53 APk 3 AN 3R /S B BRI BRI - 3R 10T b, SR Wit 10 mL, Wi5¢ )5 7 a6
SR RE) T ARG 24 h, RAEBR A BT K . 7 H 30 RN TREMRE M ST A B R (A
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sheath blight after inoculation with Rhizoctonia solani in
flowering Chinese cabbage
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Table 1 The effects of glucohexaose treatment on yield after
inoculation with Rhizoctonia solani in flowering Chinese cabbage

AL, HEONHLTA S R R e A mg LD
Eﬁ\'fz, I*Eﬁ%ﬁﬂﬁ?mﬁﬂ%%i{ikﬁ, ﬁﬁ InO(?uIatlon Glucohexaose vield
S E S 2 e I . RBEFh 0 1552+1.60a
IR /SPHRE AR R B PR RE S, FIHISLA Noinoculation 0.1 1595+ 1.11a
SR AT A AR, A R 5 Lo 1039097
LA 10 mg - L™ 75 /B A BRI R BT e 0 9.97+193¢
Inoculation 0.1 11.63+1.75bc
23 BEARLEMNXEEMIARERGM L0 1373+ 1.08 ab
10.0 15.18+1.37a

RiRiEEXEREY
2.3.1 XIUT RBaE MR
HIE 2, ARTCLES, A (Omg - L™ %

SRR ARG PR R E R B (P<0.05).
Note: The different letter with in a column indicated significance

at P <0.05 level.
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TFRZEE R, FERETEM 4 d I TP 8 T 3T 3 Ab B, (B W HMl it 10 mg - L™ 2R
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FIALEE, AR S0 RS (AL, T 6 d IIAR s, LUG B0 N R fERAN b HE TR
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ETV, ZJEEh, 18 REEs 0 10 mg - LTSS BE AL RSB ST RS B ORTRRRT 2 d BT, 2R
—H N, T 8d BT E T X

SXof S Ak B b TR R IR I B4 B = 1,3 — A SRR RS T 5 A R R AR A R A — 5L
BRI B A5 S B T i mfﬂfﬂ% 10 mg - LIS NHEAR B, Rk
R B - 1,3 - SRBHBE PRI AR A UL 5 BT R I EEACARABL, HZ s T B R AL B . b3,
LL 10 mg - L™ AR N B BB RIS (K B - 1,3 - %%%ﬁﬁ%ﬁ,ﬁVWﬁ%ﬁm&@%ﬁ
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jm%%%@m%%%%mﬁ@,E%%%%?%%&E%%mc

—a—XfBE, M Control, noinoculation —8—FEEANHE, AR Glucohexaose, no inoculation

—a— XFHE, #Fh Control, inoculation —a—E B NHE, $M Glucohexaose, inoculation
400
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The activity of chitinase
The activity of 3-1,3-glucanase
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2 EEAEAE (10mg LD WREEMIAFEEHKLTRE (A) f1p-13 - HRER (B) FHHRM
Fig. 2 The effects of glucohexaose treatment (10 mg - L™) on the activities of chitinase (A) and p-1,3-glucanase (B) of leaves after
inoculation with Rhizoctonia solani in flowering Chinese cabbage
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0 : Glucohexaose, inoculation
0 2 4 [ 8
AR R

Days after inoculation
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Fig. 3 The effects of glucohexaose treatment (10 mg - L™) on the ethylene prodution of leaves after inoculation
with Rhizoctonia solani in flowering Chinese cabbage
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—a—XfBE, M Control, noinoculation —8—FEEANHE, AR Glucohexaose, no inoculation
—a— XFHE, #Fh Control, inoculation —a—E B NHE, $M Glucohexaose, inoculation

TAA /(ug - g'FW)
ABA /(pg - g' FW)

R JE KRB B R R

Days after inoculation Days after inoculation

4 FEFELE (10mg- LY MRMEMIAHFEEHE 1AA (A) 1 ABA (B) SEBMEM
Fig. 4 The effects of glucohexaose treatment (10 mg - L™) on IAA (A) and ABA (B) contents of leaves after inoculation with
Rhizoctonia solani in flowering Chinese cabbage
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1SR 7S T LA R S B ST R A G KPR, SRS 11 s 2 B A A 2R 7 S A 3
WL TE R B R SR A PUE TS S5 5 R S22 107~ i s, (H /A AR B
PTG OL N, F 2R 7S B B ks> Hh 03 T 32 B 7= o N PR O, 8 i S B AR RN SR B P B 12k
BRI 2

FEILE 52 20905 J b S SLOR 75 S o = A — R 5B TR N, WK IR 220G s SR i
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WERA #4, 2000; Mg 2%, 2011; F@i5WARMIHAERT, 2013); 45 RO AN RERREOR S 1AA
BE(%, ABA &rmfem (R 45, 2010; SLXUE %, 2012; FRUIME 45, 2013; FLHZA4EF0 hEH,
2013); =R ATAN, TR YT IAA B 1 IS Y SR AR UR IR I RE S, 1T ABA B R AT
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CRAQIL &, 20015 57 PR s A A BT AELIR 5 TR RRR A (97 LAAL ABA 25 BEBAT WL DX G
i 4%, 20060, FRZAMEAT NS (2013) AT R ELIEOR SR AU IAAL ABA B RKA T
SRS (2012) IIFFEATRIELF A . KR ARG E AR, A 5200 IR 1R G Jm 3L SRR
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FIBPURAT T, I PIRCES AR IR GEPE, B = A, Il 99 T AR AR e
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