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Table 1. The relationship between inoculum density of Sclerotium rolfsii in soil and the disease
severity of lily southern blight

Selerotial mumber Inoculum density Disease severity?
(selerotia/100 cm?) 12% 15 18
0.0 0.00 0.00 0.00
5 2.6 0.13 0.25 0.31
10 53 0.25 0.44 0.50
20 10.6 0.44 0.63 0.69
40 21.2 0.56 0.63 0.81

1) Inoculum density represented number of inoculating sclerotia in competence volume of soil
around the 14 cm circum size of lily bulb within 1 cm.

2) Disease was divided into 5 grades, 0 = No yellow, 1= 1/4 part of plant turns yellow, 2 = 1/2
part of plant turns yellow, 3 = 3/4 part of plant turns yellow, 4 = plant wilts and dies.
Disease severity =3 (scale X number of diseased plant at relative scale) / (4 X total number
of plants)

3) Days after inoculation.

RO BENHBREERRT CEE

Table 2. Effect of temperature on germination of sclerotia of Sclerotium rolfsii.

Germination (%)

Temperature

Wet Dry — Wet?
16 53.97 84.13
20 84.13 - 8413
24 84.13 71.43
28 80.95 63.49
32 65.08 41.27
2028 84.13 93.65
28 =20 84.13 58.73

1) The soil plate that contained 20 g dry soil and 21 sclerotia was added with 4 m! distilled wa-
ter and incubated under different temperature conditions. 20->28 represented the soil plate
with sclerotia was transferred to 28 °C after 1 day of incubation under 20 °C, while 28 —20,
the reverse.

2) Dry —Wet represented soil plate was maintained under dry condition for 3 days, then 4 ml
distilled water were added.

RRESCRFRENTRERRWE Y ZERS  ERSRYE IS LS
> Punjafl Grogan“V I BB #E CaCl, 8 77 THHIGIEBE S SRR 7 o BRI IEAEAT
BRAE 20 /NI TR > RIZKIRUE /N EIGEE  E R BRI R - 5 LR
HRBY 25% » MBREEERIBOKEEY B » RS R RS e o
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HiEREE LA 20 ~ 40°CTHEfE
EKHE » BECEILN » TR ERSERNRE
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° HE HRRNBESEENBLEERA
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Table 3. Effect of temperature on the occurrence of lily southern blight

Disease severity?

1

Temperature ) 3 Wk 3 ks
16 0.00 0.00¢™

20 0.00 0.00c¢

24 0.00 0.00c

28 0.25 0.33b
32 0.25 0.50ab

2028 0.44 0.71a

28 =20 0.00 0.00c

1) Lily plants were cultured in the growth chamber under different temperatures. 20 - 28 repre-

sented lily plants were transferred into 28 °C condition after 1 week of incubation under 20

°C, while 28 — 20, the reverse.

2) The rating of disease severity is the same as in Table 1.

3) Values followed by the same letter in each column are not significantly different at p = 0.05

according to Duncan’s multiple range test.

REHNEZREST - BRER
MREZFE

RN EBHERB T ETEE »E— 1~
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KT REMEEER (1) @o

TR BB A A A BR SR 25 (1133,
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15% WA HiEm B4 » =%y
WEES A 0.63F10.38 o AN SEAE
ISHI30% < MR BRI IR S REREE >
Hrh A KB MR 30% — B EIge %
E15% BHEES 0I5B (£H) ® o it
RAEPTHMOERMEREEERER TR
% » T HEEEZEE o Boyle (1961 ) "® g 42
PRIFREZIBILT » B S. rolfsii 2 BEHH] »
WATE IR E & B E M o 1S /KEE 20%
(W/W ) B> REIEEBENTS » K
BZMEE® o £ 50~ 75% FTHAB 2|2
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Table 4. Effect of different solute water potential on sclerotial germination and mycelial growth

of Sclerotium rolfsii on corn meal agar.

Bar? Sclerotial germination® Mycelial growth (mm)?
— Bar
a (%) 1 2 3 4 5 6
97.9 15.5 52.8 79.8
5 91.7 15.8 53.5 79.0
10 91.7 16.0 49.8 74.5
20 79.2 12.5 36.0 55.0 79.5
30 45.8 0.0 18.3 29.5 45.0 58.5 75.5
50 0.0 0.0 0.0 0.0 0.0 9.5 11.8

1) The solute potential was adjusted to values between -1 to -50 bars by adding appropriate
amounts of KC1 into corn meal agar.

2) Each value represents the mean of five replicates, sclerotial germination was rated after 72
hrs of incubation at 28°C.

3) An 8 mm diameter of mycelial disk (from the 7-day-old colony on PDA) was placed onto the
center of medium and the mycelial growth was measured each day after inoculation.

FAH -~ THERENESOBRREITE

Table 5. Effect of soil moisture on the occurrence of lily southern blight

Soil moisture Disease severity?
(%) 2 wks 3 wks
15 0.13 038 b?
30 044 0.63 a
15-30 0.25 0.50 ab
30—15 0.50 075 a’

1) Soil was adjusted to 15-and 30% MHC by adding appropriate amount of distilled water
(determined by calculation after drying soil sample at 105°C for 12 hrs) and kept moisture
with plastic bag. 15—30 represented the soil was maintained at 15% MHC for 7 days and
then added with appropriate water to adjust soil moisture to 30% MHC. 30 — 15 represented
soil at 30% MHC was progressively dried by natural way down to 15% MHC.

2) The rating of disease severity is the same as in Table 1.

3) Values follow by the same letter in each column are not significantly different at p = 0.05
according to Duncan’s multiple range.
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TEEAE 250 ppm > [REEFIKELSRAE 500 ppm »
T e PR e AR B 6 T8 v 52 1000 ppm o 7] 5%
ZHIER A HALAIHSER 8% ~ BhMLSs  SHRRE:
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Table 6. Effect of soil moisture on the occurrence of lily southern blight under different tem-

perature condition

Tamperature ? soil moisture? Disease severity®

(C) (% MHC) 2 wks 3 wks 4 wks

20 15 0.06 0.19 0.31

30 0.00 0.00 0.13

2028 15 0.69 0.81 0.81

30 0.44 0.63 0.81

28 15 0.31 0.38 0.44

30 0.50 0.56 0.69

1) Lily plants were cultured in the growth chamber under different temperatures. 20 —28 repre-

sented lily plants were transferred into 28 °C condition after 1 week of incubation under 20

C.

2) Soil was adjusted to 15 and 30% MHC by adding appropriate amount of distilled water
(determined by calculation after drying soil sample at 105°C for 12 hrs) and kept moisture

with plastic bag.

3) The rating of disease severity is the same as in Table 1.
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Table 7. Effects of various chemicals on the germination of sclerotia of Sclerotium rolfsii

"Sclerotial? ) 3)
Chemicals germination Mycelial growth (mm)
3 days 5 days
(%)
Alumium sulfate 18 16.8 T
Ammonium acetate 0 0 0
Ammonium bicarbonate 0 0 0
Ammonium carbonate 0 0 0
Ammonium citrate 0 0 0
Ammonium molybdate 0 13.8 T
Ammonium sulfate 30 29.5 P/A
Calcium carbonate 27 20.5 38.8
Calcium chloride 28 19.5 40.5
Calcium nitrate 23 12.5 47.3
Calcium sulfate 80 24.5 39.5
Calcium superphosphate 30 14.5 T
Citrate 27 14.8 T
Glycerin 17 25.0 P/T
Potassium chloride 2 14.5 42.7
Potassium sulfate 74 20.0 39.2
Sodium nitrite 0 0 0
Sodium phosphate, monobasic 57 220 41.0
Sodium phosphate, dibasic 19 21.7 42.0
Succinate 0 26.5 435
Urea 0 0 0
Check 63 35.8 60.0

1) 1% (w/w) chemical was added into soil with 20% water content.

2) All values are means of four replicates, with 15 sclerotia per replicate.

3) All values are means of four replicates, plate per replicate contains one wheat seed that has

been cultured with pathogen for two months. T =Trichoderma spp. P = Penicillium spp. A =

Aspergillus spp.
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Table 8. Effect of nitrogenous compounds on the germination of sclerotia of Sclerotium rolfsii

Germination of sclerotia (%)

Nitrogenous compound

1257 250 500 1000
Alumium ammonium sulfate 75.0 76.7 66.7 50.0
Ammonium acetate 91.7 8.3 42 0
Ammonium bicarbonate 87.5 0 0 0
Ammonium carbonate 333 29.2 0 0
Ammonium citrate 79.2 45.8 8.3 0
Ammonium molybdate 79.2 58.3 54.2 333
Ammonium nitrate 62.5 61.7 583 54.2
Ammonium sulfate 83.3 66.7 66.7 375
Sodium nitrite 0 0 0 0
Urea 41.7 20.8 0 0
Check 75.0

1) All values are means of four replicates, with 15 sclerotia per replicate.

2) The nitrogen concentration in soil (ppm N).
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Table 9. Effect of organic amendments on the germination of sclerotia of Sclerotium rolfsii

Organic matter

Germiantion of sclerotia (%)%

Oil tea dreg
Check

Peat moss
Sawdust
Bagasse
Compost 1
Compost II
Chaff
Chitin

85.7
76.2
71.4
71.4
64.6
59.1
572
47.9
0

1) Soil was amended with 1% (w/w) organic matter and then put 15 sclerotia on it after 7 days
of incubation. Compost I was the high rotted cattle manure. Compost II was the half rotted

waste of sawdust used for mushroom plastic bag culture.

2) All values are means of four replicates, with 15-sclerotia per replicate.
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Table 10. Effects of various amount of organic amendment on the germination and viability of

Sclerotium rolfsii

Sclerotial germination/viability (%)Y

Organic matter

0.5 1 2 4
Oil tea dreg 85.7/41.0 85.7/60.0 99.0/40.0 100.0/40.0
Peat moss 87.3/26.7 69.8/30.0 50.8/33.3 39.7/20.0
Sawdust — 84.1/30.0 54.0/23.3 222/ 82
Chitin 46.7/45.0 333/ 8.0 9.5/ 0.0 00/ 00 °
Check 60.3/23.0

1) All values were means of five replicates, with 21 sclerotia per replicate. Sclerotial germination

and viability were examined at 3 and 10 days after organic matter was amended, respectively.

2) Amount of organic matter (gram/100 gram
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Fig 1. Effect of organic amendments on disease development of lily southern blight. Compost I
= the high rotted cattle manure, Compost II = the half rotted waste of sawdust used for

mushroom. All organic matters were amended at 1% (w/w) to soil, except chitin which
was amended at 0.5% (w/w).
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ABSTRACT

Tu, C. C., Hsieh, T. F. and Tsai, W. H. 1991. Effects of temperature, moisture
and amendments on the occurrence of lily southern blight caused by Sclerotium
rolfsii Sacc. Plant Prot. Bull. 33:80-94. (Taiwan ,Agricultural Research Institute,
Taichung, Taiwan, R.0.C)

Lily southern blight was caused by Sclerotium rolfsii Sacc.  When 5 dried sclerotia
(Inoculum density about 2.6 sclerotia per 100 cm® of soil) were inoculated into soil
around the bulb of lily within 1 cm, the yellowing symptom appeared within 2 weeks.
Moreover, the disease severity increased gradually with increasing the number of scle-
rotia. On soil plate, the maximum sclerotial germination occurred at 20-28°C . The
percentage of germination increased when the sclerotia were incubated under drying
condition for 3 days at 20°C and then remoistened and placed at 28°C . Consistently,
the greater disease severity was obtained when the lily plants were transferred into the
28°C condition after 1 week of incubation under 20°C. In general, the best solute wa-
ter potential for sclerotial germination and mycelial growth was between -1 and -10
bars. However, with decreasing of solute water potential from -10 to -50 bars, the per-

centage of germination and growth rate decreased. Under the condition when tested
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plants were transferred from 20 to 28°C , the disease severity at both soil moisture
treatments (15 and 30% MHC) was 0.81 aftet 4 weeks of inoculation, however, the
disease development was faster at 15% than at 30% MHC. Among 21 tested chemical
compounds that were amended to soil at 1% (W/W) rate, nitrogen compounds showed
more inhibitory to the germination of sclerotia on soil plate than others. Sodium ni-
trite could completely inhibit the germination at 125 ppm nitrogen (N), ammonium bi-
carbonate at 250 ppm N, urea and ammonjum carbonate at 500 ppm N. Ammonium
acetate and ammonium citrate at 1000 ppm N also inhibited the germination complete-
ly. The percentage of sclerotial germination was decreased when 1% (W/W) chitin,
chaff, bagasse, cattle manure or waste of sawdust compost used for mushroom growing
was amended to soil. Moreover, the disease severity also was decreased after amend-

‘ment with 0.5% (W/W) chitin, 1% (W/W) chaff or cattle manure. The effects of in-

organic salts and organic matters on Sclerotium rolfsii and on the disease were dis-
cussed.

(Key words: lily, Sclerotium rolfsii, inoculum density, temperature, soil moisture, nitro-
. gen compound, organic matter)



