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Screening of inducing factors of Bambusa pervariabilis X Dendrocalamopisis
grandis against Arthrinium phaeospermum and their duration

HE Qiangian, LIU Yuxin, FANG Xinmei, ZHU Tianhui, QIAO Tianmin, HAN Shan, LI Shujiang
(College of Forestry, Sichuan Agricultural University, Chengdu 611130, China)

Abstract By the homologous heterogeneity of pathogenic toxins, the resistance potential of Bambusa pervariabilis
X Dendrocalamopisis grandis was induced; the optimum inducing factor was screened and the direct effect was ex-
cluded. The inhibitory effects of three factors (inactivated toxin by temperature, degraded toxin by protease and
cell wall component) on spore germination of Arthrinium phaeospermum , the pathogen of B. pervariabilis X D.
grandis blight, were determined by agar slide germination method. The results showed that the spore germination
effect of the toxin treated at 60C at the concentration of 40 p1g/mL was the best. The induction durations of dif-
ferent varieties of B. pervariabilis X D. grandis were determined through the optimum inducing factor; the nee-
dling method was used to inoculate the inducing factor first and then the pathogen within 40 days to observe the
response difference between the resistant and susceptible varieties to the inducing factor. The results showed that
B. pervariabilis X D. grandis # 8 was more susceptible than # 3 and # 6, with the yellowish and withered leaves
and branches at 40 d. The disease indices of the three varieties were decreased after inoculation of the inducing
factor, and the induced resistance effect of B. pervariabilis X D. grandis = 6 was higher than those of # 3 and #8.
These results indicated that the inducing factor could induce certain resistance in different varieties of B. pervaria-
bilis X D. grandis, and the stronger the original resistance, the better the induced resistance.
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: Symptom; b: Gregarious pycnidia; ¢: Morphological characters on PDA; d: Spores and mycelia under microscope
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Fig. 1 Symptoms of B. pervariabilis X D. grandis blight and morphology of Arthrinium phaeospermum
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a-d: Spores of Arthrinium phaeospermum treated with sterile water for 0, 5, 10 and 24 h, respectively; e: Inactivated purified toxin treated
at 60°C for 24 h; f: Inactivated purified toxin treated at 80°C for 24 h; g: Purified toxin degraded by chymotrypsin for 24 h; h: Cell wall

extracts treated for 24 h

B2 BETERENAETFHRES
Fig. 2 The morphology of germinated spores of Arthrinium phaeospermum

221 BEREFZFNEHEY ZRE NI EEA
BB AN R BE I Jo U B R VR B L 7E 5
10 h #1124 h WERAFii k%, HE 1AL, BRE
223t 60 C K DL IR BEAL BRI . JLAB6 BE MR BE R (14
F5huf ¥ Ed &, MY R FERH T
50%,10 hiff L4l & 24 7020, 24 h B k% 7006~
84. 3%0; MR L 40 C LA FRE RS .5 h it
A 300 2243 A F W & . 10 h B i & 29 5000 ~
60% .24 h 355 56. 3% ~82. 0%, #ETE 20C
40 CAbHE T AR BEAE i 3 R 1 o 6 7 B R 3

S AR /E T 80 pg/mL BV FE I BOR M
BERTE 100 CKIE T AN [F v FE A 5 = R 146 1
R EEI 50 BEAH T, HAS [F) A 2R A6 W R AN AFAE
BEXEF, 760 CATET 20,40 pg/mL 4 5 xf I8
W R R 240 png/mLE) 5,10 h #l 24 h 1
FH B 2RI 51, 3%.70. 6% 84. 3% 5% RE{UAH
22 0.8, 1.9 1. 2 A4 Ri.5 h B AR E 2 i/ TR,
1M 10,80 pg/ml ¥ JE T IR K, W & %
8T 40 pg/mL, F % HRER T HEERAE 60C
KW HAE R 40 pg/mlL,

®1 SGBFRZTRABEREENEFHRHZM

Table 1 Effects of the purified toxins inactivated by different temperatures on spore germination

20 CKi%E#E 2 Purified toxin inactivated at 20°C

40 CK1E#: 2 Purified toxin inactivated at 40°C

BERUREE/ T8 kR I/ %
pg e mlL ! Average spore germination rate
Toxin

concentration

5h

10 h

24 h

10 (28.3£1.5)cC  (60.0=£3.0)cB  (78.322.5)cA
20 (33.0£2.6)bC  (61.7£2.9)becB  (82. 04=4. 0)bA
40 (28.3£2.1)cC  (64.0£3.6)bB  (77.343. 1)cA
80 (32.0£2.0)bC  (56.0£2.7)dB  (58.0=43.5)dA
CK (50.51£3.3)aC  (72.5£4.8)aB  (85.543.5)aA

TR/ T8 & R IME/ %
pg e mL ! Average spore germination rate
Toxin
concentration 5h 10 h 24 h

10 (32.0%2.6)cC  (52.3%2.5)cB (61. 7£4. T)bA
20 (34.0£2.0)bcC (59.0£1.7)bA  (56.3%3.5)cB
40 (38.0£2.0)bC  (62.3%4.6)bA  (60.0%4.6)bB
80 (29.7£1.5)dC  (49.3+4.6)dB (64.7£3. 8)bA
CK (50.5+3.3)aC  (72.5+4.8)aB (85.5+3.5)aA
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43R 1 Table 1(Continued)
60°C K% E:Z Purified toxin inactivated at 60C 80 C K% #: 2 Purified toxin inactivated at 80°C
RIS/ T BRI/ % TR/ T RFEA/ %
pg * mL™! Average spore germination rate pg e mL ! Average spore germination rate
Toxin Toxin
concentration 5h 10 h 24 h concentration 5h 10 h 24 h
10 (42.044.0)bC  (64.7£3.00bB  (70.043. 0)bA 10 (52.043.6)aC  (68.3%+1.5)bB (77.7+3. DbA
20 (49.743.5)aC  (69.3£3.8)aB  (81. 644. 7)aA 20 (48.042.0)cC  (71.0%1.0)aB (73. 643. 2)bcA
40 (51.3%4.2)aC  (70.6£2.1)aB  (84.3%3.2)aA 40 (48.7£2.1)cC  (66.3%4.5)cB (70.0E£1. 7)cA
80 (44.0£2.6)bC  (65.3+2.1)bB  (73.3%2. 1)bA 80 (46.3743.5)cC  (68.0+2.6)bB (71. 0£1. TcA
CK (50.543.3)aC  (72.5+4.8)aB  (85.543.5)aA CK (50.543.3)bC  (72.5+4.8)aB (85.543.5)aA
100°C K {85 % Purified toxin inactivated at 100°C
FFEWE /pg + mL ! T % ZI9ME / ¥ Average spore germination rate
Toxin concentration 5h 10 h 24 h
10 (54.0£3.0)aC (71.343.2)aB (76.7£3.8)aA
20 (52.7£4.0)aC (70.7£2. 1)aB (82.0£2. 0)aA
40 (48. 044, 0)aC (73.3£2. 1)aB (82.02. MaA
80 (50. 0£3.5)aC (67.7£0.6)aB (83.7£3.8)aA
CK (50.5+3. 3)aC (72.5+4. 8)aB (85.5+3.5)aA
D CK: KSR, R &R0 6 Wl M-F- M., RFVEE AR NE FEERR R — B AR e BE AL P<<0. 05 /K 225+ B35 [RAT

Bl 5 AN R RS 7 B2 [l — ¥R B A [R] I [E] 7 P<<0. 05 7KF b 2257 35 (LSD 4% . R ).
CK.: Sterile water culture. Data are the mean of six repetitions. Different lowercase letters in the same column indicate significant differ-
ence (P<C0. 05) between different concentrations determined by LSD test. Different capital letters in the same row indicate significant

difference (P <C0. 05) between different time points at the same concentration determined by L.SD test.
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Table 2 Effects of purified toxins degraded by different proteases on spore germination

figi i [ i Ab 3 Purified toxin is degraded by trypsin

K 5 H AL B Purified toxin is degraded by K protease

RIS/ TR I % TR/ TR FIM/ %
pg e+ mL™! Average spore germination rate pg e mL™! Average spore germination rate
Toxin Toxin
concentration 5h 10 h 24 h concentration 5h 10 h 24 h
10 (42.343.5)cC  (64.34+2.5)bB  (73.3+2.9)bA 10 (42.0£2.00bC  (64.7£4.6)bB  (70.7+1. 2)bA
20 (40.0£4.0)cC  (67.3%2.3)bB  (75.3£2. 3)bA 20 (43.0£4. HbC  (64.0%4.0)bB  (72.7%1. 2)bA
40 (44.0£2.0)bC  (62.3%2. 1)bcB  (68.3%3. 1)bcA 40 (39.340.6)cC  (67.3£3.1)bB (72.0£3.5)bA
80 (43.3£3. DbcC (60.7%1.2)cB  (66.3£2. 9)cA 80 (38.7%1.2)cC  (62.0+£2.0)cB (67.7£2.5)cA
CK (50.543.3)aC  (72.54+4.8)aB  (85.5+3.5)aA CK (50.543.3)aC  (72.5+4.8)aB (85.543.5)aA
#2 Ik AL 3 Purified toxin is degraded by carboxypeptidase BE SR it b FH Purified toxin is degraded by chymotrypsin
AR/ HF 0 R A % BRUE/ 0T 0 R A %
pg e mL ! Average spore germination rate pg e mL! Average spore germination rate
Toxin Toxin
concentration 5h 10 h 24 h concentration 5h 10 h 24 h
10 (42.0742.0)cdC  (62.0+2.0)beB  (68. 7£3. 1) bcA 10 (42.0£4. 4)bcC  (61.342.3)cB (76.0£3. 6)bA
20 (43.0%1.0)bcC  (65.0+3.0)0bB  (72. 744. 2)bA 20 (48.04+2.0)0bC  (62.344.0)bB  (72.0+2. 0)bcA
40 (44.0£1.00bC  (60.0+£3.0)cB  (67.0F2. 6)cA 40 (42.7£3.2)bC  (64.7%2.3)bB  (74. 7£4. 0)bA
80 (41.3£2.5)dC  (56.7%2.9dB  (62.3£2. 1)dA 80 (38.0E4.0)bcC  (61.742.9bcB  (71. 7£2. 9)cA
CK (50.5£3.3)aC  (72.5%+4.8)aB  (85.5=%3.5)aA CK (50.5£3.3)aC (72.5+4. 8)aB (85.5+3.5)aA
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Table 3 Effects of different cell wall extracts on the

spore germination of Arthrinium phaeospermum

QEFEHREE / 7 B R R IE/ Y
pgeml ! Average spore germination rate
Concentration of
5h 10 h 24 h
cell wall extracts
10 (43.0£3.0)bC (58.3%2.1)bB (67. 03. 6)bA
20 (40. 044. 0)bC (60.0=1. 0)bB (69. 3£1. 5)bA
40 (33.043.0)cC  (51.7£4.9cB (60.043.5)cA
80 (37.0£4.6)cC (51.3%0.6)cB (59.7%3.8)cA
CK (50.5%3.3)aC  (72.5%4.8)aB (85.5%3.5)aA
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N T AL B ARCR B O 420t 60 C K

Jg 84, 3%, MEFEREL 4 FhEAMMERIENES
T4, W & SR AT 1 BE 2R I B AL B R B 3%
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MR SRR m T 32 M6,

a: JEK R BIRAL BE; b S35 5 - FlA. phacospermum i BIRALBE; o Fe i T BFFITC K AL BE; d: AL TE K AL B

a: Inoculated with sterile water first and then A. phaeospermum suspension (water+A. phaeospermum); b: Inoculated with the best
induction factor first and then A. phaeospermum suspension (AP-Toxin+A. phaeospermum); c: Inoculated with the best induction factor
first and then sterile water (AP-Toxin+water); d: Treated with only sterile water

B3 3MREZMEMARLERNERE

Fig. 3 Symptoms of three B. pervariabilis X D. grandis varieties under different treatments
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CK1-6, CK1-3, and CK1-8 indicate the disease index changes of bamboo
varieties No.3, 6, and 8 inoculated with the optimum inducing factor first and
then sterile water; CK2-6, CK2-3, and CK2-8 indicate the disease index
changes of bamboo varieties No.3, 6, and 8 inoculated with the sterile water
and then A. phaeospermum suspension; No.3, 6, and 8 bamboo varieties
indicate the disease changes inoculated with optimum inducing factor first
and then A. phaeospermum suspension; CK3-6, CK3-3, and CK3-8 indicate
the disease index changes of bamboo varieties No.3, 6, and 8 inoculated with
only sterile water
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Fig. 4 Dynamic responses of disease indexes in three

B. pervariabilis X D. grandis varieties under different treatments
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Fig. 5 Dynamic responses of induction effect in three

B. pervariabilis X D. grandis varieties
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