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Solid-state fermentation of Nimbya alternantherae isolate SF-193
and control of Alternanthera philoxeroides
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Abstract; [ Background ) Alternanthera philoxeroides is an invasive plant which originated from South America and is currently sprea-
ding in China. Nimbya alternantherae isolate SF-193 is a phytopathogenic fungus which could cause foliar and stem necrosis of A.
philoxeroides and inhibit the growth of the weed in the field. [ Method] Agricultural by-products, such as bran, rice, powder of corn
cob, cornmeal, rice stover, cotton seed hull, rice husk, and soybean powder were selected as basic or auxiliary material to develop
a solid-state medium for growing the pathogen isolate SF-193. Further, the effect of water and metal ion content in the solid-state
medium on the growth of the fungus was investigated. [ Result] The area of colony was the largest when the isolate SF-193 was
cultured on media composed of rice and soybean powder with ratios of 3: 1 and 5: 1, respectively, follwed by the mix of rice and
cotton seed hull with ratio 5: 1. The colony areas of the isolate SF-193 cultured in the media containing 20% and 30% water were
significant larger than those of media with different water content. Compared with control, the area of colony measured on the media
with Mg’ and Mn’* had no significantly difference. Colony growth was inhibited on media containing Zn>* | while no colony was
observed on media containing Cu’>* and Fe’*. Under field conditions, disease severity causd by the fungal powder was significantly
higher than that obtained by liquid fermentation and reached 86.1 at dosage of 50 g - m~>. [ Conclusion and significance ] The
efficiency controlling of A. philoxeroides by using the fungal powder fermented was remarkably higher than that of the fungus fermented
with liquid media. These results suggested that isolate SF-193 powder fermented by solid-state fermentation could potentially play a
role in biocontrol of A. philoxeroides.
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Table 1

®1 SF-193 ZEMMHER TR AEGERE LERNER XD

Area of colony of SF-193 grew on the solid-state media composed of different basic material and auxiliary material

F#l Basic material

ikl Auxiliary material

BITATEI TR Area of colony at different basic and auxiliary material ratios/cm?

1:1 3:1 5:1 7:1 9:1
%k 7 Bran Fi¥fF5e Cotton seed hull 53.30 £5.44 57.23 £4.72 56.76 £4.00 44.72 £6.62 36.39 £4.57
it 7¢ Rice Husk 3.98 £1.25 11.83 £2.47 23.33 £4.72 30.94 £4.73 41.87 £3.01
K H Soybean powder 89.41 +19.10 89.04 +12.11 82.26 +5.21 55.49 +6.10 35.31 +3.83
KK Rice HEFF5E Cotton seed hull 109.41 +8.44 112.48 +7.17 122.76 +8.64 79.11 £6.62 50.28 £3.30
TEMLSE Rice Husk 12.99 £0.97 21.53 £2.08 32.50 £1.55 40.73 £2.96 47.40 £3.75
K EH Soybean powder 144.55 £7.47 156.96 +12.24 153.19 £7.96 103.98 £9.99 81.22 +6.48
EEp SUY Hi#75E Cotton seed hull 30.43 +6.61 39.22 +2.32 14.76 +1.40 8.74 £1.07 8.40 £1.08
Powder of com cob  FEMtFE Rice Husk 10.95 +0.90 11.77 +1.52 8.73 +0.81 7.42 +1.20 6.64 +1.23
K EH) Soybean powder 77.04 £6.86 73.90 £4.06 49.43 £2.90 28.08 £4.73 22.62 £0.98
EAH HA¥F7% Cotton seed hull 30.83 £0.57 28.00 £2.88 20.17 +1.67 16.01 £3.29 11.15 £0.90
Cornmeal it 72 Rice Husk 10.58 £1.21 11.16 £1.25 8.23+1.04 7.10 £1.27 4.66 £0.59
K EH) Soybean powder 61.74 £2.91 58.98 £2.85 33.56 £3.34 25.22 £1.35 11.95 £0.61
TEFSE A8 HiFF5% Cotton seed hull 21.05 £3.32 19.65 +1.57 18.12 +2.02 12.36 +0.95 8.92+1.12
Rice stover FEMLSE Rice Husk 8.94 +1.64 9.27 £0.83 6.32 £0.91 3.06 £0.66 2.66 £0.58
K EH) Soybean powder 57.67 £4.71 55.84 £2.03 36.68 £2.22 26.72 £1.40 17.86 +1.57
Blls Ml £ a2, T,
The datas are Mean + SD in the table. The same as below.
2 3HEFEKEHEREZERT
Table 2 Significance test of the difference among 3 factor levels
HF A Factor A {8 Mean ¥ B Factor B P{H Mean ¥ C Factor C P1{H Mean
JK Rice 84.61 +47.84a KEH) Soybean powder 65.15 £40.89a 3:1 50.46 +42.35a
#k Kz Bran 47.46 +25.89b F¥r5T Cotton seed hull 40.41 £33.32b 1:1 48.19 +41.44b
F KK Powder of corn cob 26.54 £23.27c FMLFS Rice husk 15.38 +13.04c 5:1 44.45 £42.66¢
FEKHr Cornmeal 22.62 £17.43d 7:1 32.65 £28.27d
FEFEFFHY Rice stover 20.34 £17.06e 9:1 25.82 +22.00e
[R50 ES 3 I BN 7] /N 5 B3 s AN [ A B ] 2 5 B 35 (P < 0.05)
Different small letters in the same column indicate significant difference among treatments (P <0.05).
#3 SF193 EAREKEEEEFE LERKNEEZE XD
Table 3 Area of colony of SF-193 grew on the solid-state media with different water content
Aok 75T AN Area of colony after cultivated different times/cm?
Water content/ % 1d 2d 3d 5d 7d
0 0.41 £0.22a(a) 0.56 £0.21d(a) 0.56 £0.21e(a) 0.74 £0.18e(a) 0.74 £0.18e(a)
5 1.13 £0.63a(d) 3.80 £0.35cd(cd) 10.99 £1.93de(c) 23.76 £1.51d(b) 58.53 £2.81d(a)
10 2.18 £1.01a(d) 11.76 £1.28bc(d) 34.59 £3.16¢(c) 82.27 £5.66h(b) 135.01 £15.44b(a)
20 3.26 +0.49a(e) 15.48 £2.10ab(d) 45.75 +1.84b(c) 114.98 £5.70a(b) 159.79 £3.42a(a)
30 4.05 £0.54a(e) 24.36 £2.19a(d) 60.48 £7.56a(c) 116.95 +£8.83a(b) 165.81 £1.32a(a)
40 2.75 £0.44a(d) 6.08 +1.70bed(d) 18.39 £2.30d(¢) 47.01 £4.28¢(b) 85.06 +9.16¢(a)
50 1.50 £0.53a(d) 3.94 £0.72cd(d) 16.40 £1.79d(c) 41.08 £1.74¢(b) 66.97 £4.41d(a)

[FISER S AR NG TR FoR AR A BN 22 57 B35 (P <0.05) ; [RIATEE S5 5 AR NG TR AR RN ] 22 5 B35 (P <0.05)

Different small letters in the same column indicate significant difference among treatments ( P <0.05) ; Different small letters in bracket within the

same row indicate significant difference among times (P <0.05).
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TER#225SF-193 765 Zn®" Ca® ARG IR 3E LA

PR L2 /N T 8 {H Zn® X SF-193 v 4R K
(0 1 FH 5% T Ca®* 5 SF-193 £ 5% Cu®* il Fe' 1Y
Wik FOARREE K . B BE SR I A] 1Y ZE K, SF-193
AR E FIE IR LR AR R, 55X
HEAHLE, 5555 1 d i), SF-193 754 4 & & 1 35 77 i
R VE ARG B 25 5 B R 2 3.5 d i, SF-193
P A e e 1 S LS AT AR N R 1 8



55 4 30 PR A T AR R BEAS AR SF-193 [FA A I 15 5 ik ) i 106 S O 225 003 1 B O 2 TR R - 341 -
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Table 4 Area of colony of SF-193 grew on the solid-state media contained 6 metal ion
N . T 75 Area of colony after cultivated different times/ em?
@R Mt fon 1d 2d 3d 5d 7d

Zn?* 0.00 +£0.00a( ) 0.32 +0.11c(c)
Ca®* 2.58 £0.77a(e) 13.44 +1.64b(d)
Mg?* 3.36 +0.38a(e) 14.14 +2.46b(d)
Mn?* 3.37 £0.49a(e) 14.58 £2.47b(d)
Cu®* 0.00 £0.00a(a) 0.00 £0.00¢(a)
Fel* 0.00 +£0.00a(a) 0.00 £0.00c(a)

Xiﬂﬁ(ﬂ() Control (water)

3.38 +0.69a(e)

21.55 £2.49a(d)

2.05 £0.69d(¢)
33.17 £1.02¢(c)
41.08 +1.74b(¢)
40.41 +4.63b(c)

0.00 £0.00d(a)

0.00 £0.00d(a)
49.06 £4.43a(c)

8.22 +0.78d(b)
83.36 £6.47¢(b)

102.22 +11.31b(b)

113.06 £3.77a(b)
0.00 +0.00e(a)
0.00 +0.00e(a)

117.11 £6.75a(b)

33.20 £2.67d(a)
147.34 £2.15¢(a)
154.60 £3.37ab(a)
152.43 +5.08bc(a)
0.00 £0.00e(a)
0.00 £0.00e(a)
159.08 +6.80a(a)

[FIFESHR S5 AR NG 5 BE R A R A R 22 55 8 25 (P <0.05) 5 [ TR S EHE S PR IR)/AING S B Rom AN Rl 7] 2 52 i 2 (P <0.05) .

Different small letters in the same column indicate significant difference among treatments ( P <0.05) ; Different small letters in bracket within the

same row indicate significant difference among times (P <0.05).
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ﬁ 40

& 20

20 30 50 Control
¥ AR Dosage of fungal powder/(gm?)
Control ; I #2 1 5 {5 RE . AIRVING FHERR 2703 (P <0.05)

Control ; Mycelial suspensions diluted 1:5 with water. Different small

letters indicate significant difference (P <0.05).
1 SF-193 E#d =0 % FEHBHIER
The disease severities of A. philoxeroides treatment
with powder of isolate SF-193

Fig. 1

A ST AR 0T R BT d MBSO Coas DR i ek D110 d JE55 DM REZEFFRHEIR; E:3 ~4 %Xk
FEHZE T 6 A2 ORI Kl G Wit SF-193 BRI 10 d JExI28 O E T REMBIRECE : H:30 d JERZCR,

A Powder of isolate SF-193 was spreaded on the plant of A. philoxeroides by hand; B: Disease symptoms after treatment for 7 days; C; Disease symptoms
of the plant leaf; D: Disease symptoms after treatment for 10 days; E: Other weeds in this area in March and April; F: A. philoxeroides
occupied this area in June; G: The efficiency of A. philoxeroides treatment with powder of SF-193 sprinkled after 10 days;

H: The efficiency of A. philoxeroides after sprinkling powder of SF-193 for 30 days.

&2

AEFRHE SF-193 B =0 EFERERFIER

Fig.2 The efficacy of A. philoxeroides treatment with powder of isolate SF-193 in a large area filling the weed
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