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Table 1. Soil sampling sites.
Coordinate

No. Sampling site N E Cover plant
1 Fangyuan, Changhua 23°56°55” 120°21°38” Rice

2 Chutang, Changhua 23°51°24” 120°25°41” Sweet potato
3 Wanluan, Pingtung 22°35°57” 120°35°13” Weed

4 Erlin, Changhua 23°53°44” 120°23°18” Rice

5 Fenyuan, Changhua 24°00°36” 120°39°35” Weed

6 Chiali, Tainan 23°10°49” 120°12°00” Rice

7 Hemei, Changhua 24°06°47” 120°30°42” Rice

8 Siansi, Changhua 24°07°32” 120°26°25” Rice
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Table 2. The influence of pathogen inoculation of bakanae disease on the rice growth.

Inoculation  Germination — Mortality rate  Shoot dry weight ~Root dry weight Dry weight of whole plant

Sampling site  treatment rate (%) (%) (mg plant™) (mg plant™) (mg plant™)
Fangyuan Control” 100+ 0A" 0+0A 48 £ 10 25+7 73+ 17A
Soil” 100+£0A 5+6A 41+ 11 23+6 64+17A
Radicle® 100+£0A 0+0A 43 +4 24+1 67+4A
seed” 98+5A 18+5B 38+6 19+3 57+8A
Chutang Control 100£0A 0+0A 63+5 33+5 96 +10 A
Soil 100£0A 0+0A 56+9 35+8 91+17A
Radicle 98+5A 2+5A 56+9 28 +8 84+ 16 A
seed 98+5A 2+£5A 47+ 11 24+7 71+ 18A
Wanluan Control 100£0A 0+0A 110+2 50+7 160+ 6 A
Soil 100+£0A S5+6A 103 +4 51+8 15411 A
Radicle 98 +5A 8+5A 93+9 46 +7 139+ 14 AB
seed 98+5A 29+12B 86+ 15 37+9 123 +£24B
Erlin Control 100+ 0A 0+0A 69 +4 35+3 103+6A
Soil 100+£0A 0+0A 69 + 15 25+8 94 +£23 A
Radicle 100+0A S+6A 65+19 27+12 91+30A
seed 100+0A 10£8A 62+3 21 +4 82+6A
Fenyuan Control 98 +5A 0+0A 78 £5 34+7 112+ 10A
Soil 100+£0A 12+5B 77 +8 28+5 106 =11 A
Radicle 100+ 0A 20+8B 61 +8 22+4 83+ 12B
seed 95+6A 66+£4C 41+£13 11+4 52+13C
Chiali Control 98+5A 0+0A 56+ 10 23+3 79+9 A
Soil 100+ 0A 0+0A 53+12 25+6 78 £ 18 A
Radicle 100£0A 5+6AB 52+7 25+4 77+ 10 A
seed 100£0A 20+14B 50+8 21+4 T1+7A
Hemei Control 100+£0A 0+0A 52+3 26+4 T8+TA
Soil 100+£0A 2+5A 60+ 10 28 +4 88+ 14 A
Radicle 98+5A 11+9A 55+5 23+3 77+8A
seed 100£0A 45+10B 38+12 14+3 53+14B
Siansi Control 95+10A 0+0A 60 + 1 34+7 94+7A
Soil 100£0A 2+5A 59+3 27+2 86+4A
Radicle 100£0A 2+£5A 58+4 31+4 89+6A
seed 98 +5A 23+11B 52+5 23+5 75+8B

“ Control: non-inoculation of pathogen.

¥ Soil: pathogen inoculated in soil.

* Radicle: pathogen inoculated after radicle emergence.

“Seed: pathogen inoculated before seed submerged.

" Means within each column in the same sampling site followed by the same letter(s) are not significantly different at 5% level by
Fisher’s protected LSD test.
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H - $5EY & EfE  KBERKRIETR
A& - Lin er al. (2016) ¥ & pHEHY
T3 B LAY KREE R B S B -
Graham (1983) #&fa i 85 7] R EME YR E
(A Pythium ~ Sclerotinia ~ Botrytis 1 Fusarium)
FUFER R - Graham & Webb (1991) #&EHEH -
W o] FEASAE 098 £ [0 Plasmodiophora brassicae
(Woron.) ~ Fusarium solani (Mart.) (Sacc.) -
Verticillium albo-atrum (Reinke & Berth) »
Tobacco mosaic virus ~ Tomato yellow leaf curl
virus] BB » AR G R BT AW 7248
FAHML - £E Lin et al. (2016) BFEHfEH - 7K
e RFEE A pH BV EE FEREF
138 pH EA B2 EHIGFKEERKELER Z
- o M5 ELE 2 & o] B HUKREE R WS
2R BRI - AT —E K
et e BB S B KREERFR FE S E &
a7 =

HEEHMESEYKGERBEEME
ResE
RESSRNEHKEERFEEGERE S
PERBERNOFS > BHERS PR KRN
§52 ¥R 4H pH B £ 5.0 £ 0.1 » HOKRETERIR
FESES R 3.3 cm £ 0.1 cm ;5 [fizAlIES 1,000
mg kg 7% 0 BEEEFIR pHEIES B 7.4 +
0.1 WHEREKFERFERGER (P <
5%) » HEH A 4.9 cm £ 0.2 cm 5 fER155
2,000 mg kg™ % - BEEIIE R pH (HIEE B
7.5+ 0.1 HAKFEERBEESER (7.4 cm +

x5 AESGNMIEHEEEREEGERZZE

0.2 cm) » FEELLE IEA KR 0$5 1,000 mg kg™
PRI (ER N5 3,000 mg kg™ ~4,000 mg kg
F2 5,000 mg kg {3 {H i B B ELA R
pHEMWRFEET76+0.0K7.7+00-~77+0.1"
HABERFEESAKCKT 73 cm +
03cm~7.1ecm+03cm % 72cm=+04cm-e
It 3 B 3 2 KRS A 0 B B 4 B BRI S
2,000 mg kg R AN B B (P > 5%) o
P b Al sE a4 B R R 5 1,000-5,000
mg kg FIEEE R KEERFHEG AR -
Lin et al. (2016) W5T#5 - KFEERKE
16 pH {H 6.5-8.0 (R EE F  HA4 HREE
(P<5%) tEfE pH{E 5.0 ZHIRH K - KL
1 7R 0 85 1,000-5,000 mg kg f o A fif 5% %
Bz pHERS R 7.4-7.7 » L&EREA A
ZEERHEY)G
AEWANEH KEERFEESEE

BB R R 60 HFE 6 A NIR
IOl 08 4H pH {E Fy 5.0 + 0.0 » HOKFEER
FHEEGAK 4.1 cm £ 0.4 cm 5 (7778000
5 mg kg 8125 mg kg™ f& > BEEAATR  pH
BB s54+01862+00 {HE
pr 2 KR ERIEFEE S RE (5015 4.4 cm
+03cmEL47 cm+ 0.1 cm) Bl ¥ B 4H (4.1
cm + 0.4 cm) EEHEEZR (P> 5%) 5 R
B 125 ~ 250 K7 500 mg kg™ (Y = a3 > e A
B pH B B 7.9 +0.0>8.1+0.0>82 =+
0.0 » HOKFEfE RINE H & BT £ 5.6 cm +
0.lcm+64cm+02cm>54cm+0.2cm =
R 2 KA E RN E H 4 REHEELHEH R

Table 5. The influence of calcium amendment on the hyphal growth of rice bakanae disease pathogen.

Ca amendment (mg kg™)

pH of growth medium

Colony diameter” (cm)

0 5.0+0.1
1,000 7.4+0.1
2,000 7.5+0.1
3,000 7.6 £0.0
4,000 7.7+0.0
5,000 7.7+0.1

33+£0.1a
49+02b
74+02c¢
73+03¢
7.1+03¢
72+04c¢

“ The pathogen of rice bakanae disease was cultured at 26°C for 8 d in growth chamber.
’ Means within the same column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD

test. Mean =+ standard error (n = 6).
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Table 6. The influence of boron amendment on the hyphal growth of rice bakanae disease pathogen.
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B amendment (mg kg™)

pH of growth medium

Colony diameter” (cm)

0 5.0+0.0

5 54+0.1
25 6.2+0.0
125 79+0.0
250 8.1+£0.0
500 82+0.0

41+044a
44+03a
47+0.1a
56+0.1b
64+02c¢
54+02b

“ The pathogen of rice bakanae disease was cultured at 26°C for 9 d in growth chamber.
’ Means within the same column followed by the same letter(s) are not significantly different at 5% level by Fisher’s protected LSD

test. Mean =+ standard error. (n = 6).
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The Influence of Soil Physical and Chemical Properties

on the Development of Bakanae Disease of Rice

Su-Chen Lin"", Chun-Yu Zheng’, Chao-Yi Wang”, Chi-Yu Chen’, and Wei-Lun Lin*

Abstract

Lin, S. C., C. Y. Zheng, C. Y. Wang, C. Y. Chen, and W. L. Lin. 2017. The influence of soil
physical and chemical properties on the development of bakanae disease of rice. J. Taiwan
Agric. Res. 66(3):219-229.

In recent years, bakanae disease of rice caused by Fusarium fujikuroi Nirenberg seems get-
ting worse and widespread in Taiwan. In order to explore the influence of soil physical and chemical
properties on the disease occurrence, 3 inoculation methods in 8 soil samples were conducted in
greenhouse at Taiwan Agricultural Research Institute. The 8 soil samples were collected respectively
from (1) Fenyuan, Changhua county, (2) Wanluan, Pingtung county, (3) Hemei, Changhua county, (4)
Siansi, Changhua county, (5) Chutang, Changhua county, (6) Erlin, Changhua county, (7) Fangyuan,
Changhua county, and (8) Chiali, Tainan county. The tested rice cultivar was ‘Kaohsiung 139’. There
were three pathogen inoculation treatments: (1) seed inoculation, rice seeds were submerged in spore
suspension before soaked in water for producing radicals; (2) radical inoculation, the germinating
seeds with radicals were submerged in spore suspension before planting; (3) soil inoculation, soils
were directly mixed with spore suspension . The inoculation densities respectively were 4.5 x 10°
spores mL™", 4.5 x 10° spores mL"', and 5.4 x 10’ spores g soil. Thirty five days after planting, plant
growth and mortality of rice were surveyed. The results indicated that rice seed inoculation treatment,
if compared with the other two treatments, showed the highest mortality rate and the lowest plant dry
weight. Among the 8 testing soil samples, the highest mortality rate was found in Fenyuan 66%, fol-
lowed by Hemei 45%, Wanluan 29%, and Siansi 23%. In addition, the mortality rates of seed inocu-
lation in 8 soil samples showed a significantly negative linear correlation (P < 0.05) between soil pH,
available calcium and boron, respectively. As to the other soil physical and chemical properties, they
did not show any significant linear correlation (P > 0.05). The highest mortality rates in both radical
inoculation and soil inoculation treatments were 20% and 12%, respectively, in Fenyuan soil; howev-
er, the mortality rates in the other 7 testing soil samples showed no significant difference if compared
with control. In this experiment, the results suggested that high occurrence potential of bakanae dis-
ease may be precautious especially if the rice seeds were infested with Fusarium fujikuroi in the pre-
vious 4 soil sampling sites (Fenyuan, Hemei, Wanluan, and Siansi) or any location with similar soil
physical and chemical properties.

Key words: Bakanae disease of rice, Fusarium fujikuroi, Soil properties.
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