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Inhibitory activity of root exudates from four crops against Phytophthora nicotianae
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Pests Engineering Research Center of China Tobacco, Yuxi 653100, China)

Abstract Root exudates from four species of crops, including maize, garlic, fennel and canola, were used to test
the inhibitory activity against Phytophthora nicotianae. The results indicated that the four crops root exudates
showed inhibitory activity against the release of zoospores from sporangia, the germination of cystospore. At the
highest concentration of 2.59 mg/mL, the maize root exudates, could inhibit the germination of the resting spores
with the inhibition rate of 100%. At 0.1 mg/mL of the garlic root exudates, the germination of zoospores was to-
tally stopped in 20 min. The chemotactic activities analysis revealed that the four crop roots could attract a large
number of zoospores of P. nicotianae from especially the fennel and canola root, with the highest T, values of
76. 3 and 68. 7 respectively, followed by maize and garlic. On the basis of biological diversity, these results are
useful for us to rotate maize, garlic, fennel and canola with tobacco for tobacco black shank control.
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Table 1 Effect of maize root exudates on the zoospore of Phytophthora nicotianae

B jA/min HRAR IR /mg « mLL—!  Concentration CK
Time 0. 52 0. 26 0.05 0. 03 L 0. 001 me/ml 25 % A SC
: . : . 1% Methanol 0. 001 mg/ml azoxystrobin 25% SC
1 . — e FRFRra FRrRra
2 . it et T ERFRTR o
5 -+ + e o e SR
10 - - -+ + e T
15 - - - - e o+
20 - - - - e +

D & sh it 71k — s 7020 LA RiiEsh Pk -+ 3096 ~70 % Mt T 1k o+ -+ 5 30 %0 LA RIESh AL T kb + -+ s B i
ST+
“—” indicates all zoospores stationary. “+” indicates more than 70% of the zoospore stationary. “-+ =" indicates 30% —70% of the zoo-
spore stationary. “+ -+ indicates less than 30% of the zoospore stationary. “+ =4+ indicates no rest zoospores stationary.
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Table 2 Effect of maize root exudates on the germination of IEEE & 200
cystospore of Phytophthora nicotianae KR B A IR B G Sh 1 T U sh A ﬁ( 1k
B /mg » mL~! R/ pm M=/ % s 4 N
Conz:itrarzon Lenzthaof gerr!n tube Inhibition rate }@Eﬁ kﬁﬁﬁﬁ/{ﬁ ;‘:;E E,:J ﬁl] ﬁilj/ﬁzﬂz‘[ ° ‘(Z?};*F 0.1 mg/mL
CK 106. 21£11. 69 = B, 78 20 min PN B8 58 490 il iF 298 7 19 1 3l XK
2.59 0. OOJiO. 00 100. OOfO. 00 i%@ﬁgﬁﬂ@ﬁpﬂ;ﬂ%iﬁiﬂ? 70. 45 % (%:-{ 3~4),
0.52 6.57+1.63 93.81=+1.53 o
0.05 57. 64+1. 59 45.73+14. 97 I L5 R B OR A AR RE W 5 | R & i il
0.03 71.63+2.01 32.56+18.95 ﬁ]@?,ﬂ@?@%@?ﬁﬁiEEﬂﬁ%ﬂk%ﬁ%ZE@
Im] )1 75 Y=1. 443 0X+6. 864 7 S . e L 0
ECso/mg » mL ! % 651 § 1RIEE) e 2340 (1D o T & AR Il SR s SR B
D) PR T bR AR ARG AR 2)

Data in the table are average=SD.
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Table 3 Effect of garlic root exudates on the zoospore of Phytophthora nicotianae
WR WA E /mg « mL~ ! Concentration

B ] /min

CK 0. 0002 0. 001 0. 002 0. 01 0. 02 0.1
1 F+++ F+++ ++++ ++++ ++++ ++++ ++++
5 +++ +++ +++ +++ +++ +++ ++
20 +++ +++ +++ +++ ++ ++ —
40 +++ +++ +++ ++4 ++ ++ —
60 +++ +++ +++ +++ ++ ++
80 +++ +++ +++ ++ ++ +
100 - +++ ++ ++ ++ + —
120 e ek ++ ++ ++ — —
140 +++ +++ ++ ++ ++ —

D) &l Tl — s 70% LA RilEshALFER 1L+ 3020 ~T0 % MR s T Ak + 5 300 LUF RS A T kb + + 5 B Iz
F# I+
“—” indicates all zoospores stationary. “+” indicates more than 70% of the zoospore stationary. “-+ =" indicates 30%—70% of the zoo-
spore stationary. “ 4" indicates less than 30% of the zoospore stationary. “~-=4-" indicates no rest zoospores stationary.
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Table 4 Effect of garlic root exudates on the germination of

cystospore of Phytophthora nicotianae

HRARIHBYIAR L /mg « mL~! (i &I iR/ %

Concentration Germination rate Inhibition rate
CK (89. 0049. 05)a

0. 001 (88.75+10.01)a 0.25%+0. 43

0. 006 (82.2346.05b 7.6043. 99

0. 01 (80. 75£7.59)b 9.2744.04

0. 06 (68.3844.78)c 23.17+£5. 26 -

0.1 (26.3045.02)d  70.45+5. 54 amc: K dof: TR

1) R PRI BRI IR NG 5 B R A a-c: Garlic; d-f: Maize
ZIE 0. 05 ACAFER B AR O=0. B 1 ERTAFR RN E AT USSR
Data in the table are the means£SD, The different small letters . . Rk
in the same column indicate significant difference among treat- Fig. 1 Chemotaxis effect of corn and garlic root system on
ments at 0. 05 level (n=4). zoospores of Phytophthora nicotianae
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Fig. 2 Chemotaxis effect of fennel and canola root system on zoospores of Phytophthora nicotianae
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Table 5 Chemotactic activities of different roots against zoospores of Phytophthora nicotianae
Fsf /6] /min E K Maize K Garlic i 7 Fennel iz Canola
Time CR 1Y To & CR & To 18 CR{H To 8 CR {8 To {8
1 0.9+0.1 —6.343.5 1.04+0.0 0.0740.0 2.3+0.4 38.946.8 3.9+1.9 59.4+16. 8
5 1.0+0.0 —0.940.6 1.4+0. 3 15.6+11.7 4.8+1.3 65.4+7.8 5.4+1.7 68.7+7. 4
10 1.14+0.0 5.5%2.1 1.7£0.5 23.5%+14.2 7.442.9 76.3+6.6 3.4+4.2 54.5+18. 6
15 1.3+0.1 13.7+4. 4 1.7+0.5 24.6+14. 3 6.7£2.0 74.2+6.5 - -
20 1.4+0.1 16.6+4.7 1.7+0.5 25.4+14,2 5.9+2.7 70.9+9. 0 — —
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