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Abstract 
Studies on root diseases and causal fungi on soybean in Indonesia were carried out. Missing 
plants due to damping-off of seedlings occurred frequently. In addition, the average infection 
rates of root rots amounted to 60% of all the surviving plants toward the pod filling stage. 
The more severe root rot was, the lower the yield of soybean seeds. The isolates from the 
seedlings showing damping-off belonged mainly to either Pythium apanidermatum, Sclerotium rolfeii, 
anastomosis groups (AG) 4 and 7 of Rhizoctonia solani, AG-E and other AGs ofbinucleate 
Rhizoctonia spp. As time went on, the severity of the root rot symptoms increased rapidly 
and Fusarium spp. and binucleate Rhizoctonia were predominantly isolated from rotten roots 
in the great majority of the fields, except for one field where root rot disease caused by Cylindrocladium sp. 
occurred. All the isolates of S. rolfsii, R. solani AG-4 and AG-7, binucleate Rhizoctonia AG-E, P. 
aphanidermatum, P. myliotylum and Pythium sp. caused damping-off as well as root rot on soybean, 
whereas the isolates of F. solani and C.floridanum from soybean were pathogenic to the plants in the 
middle or late stage of growth. A new root rot disease caused by C.floridanum and damping-off 
disease caused by AG-7 and AG-E of Rhizoctonia spp. were detected for the first time in soybean 
fields in Indonesia. 
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Introduction 

In Indonesia, soybean is the most important crop 
as a protein source for food among upland crops. 
Soybean is mainly grown in lowland fields at the end 
of the rainy season after harvesting of paddy rice, 
and in upland fields in the rainy season, with con
tinuous cropping occasionally. The yield is current
ly low in many areas due to biological, chemical and 
physical constrain ts. Soil-borne diseases associated 
with several kinds of root-infecting fungi can also 
be a limiting factor for soybean seed production, 

as reported from other countries1•3·4.7.to- t2,ts> . In 
Indonesia, root diseases of soybean have spread 
throughout the country especially in the rainy sea
son. There is, however, little information about the 
yield loss due to soil-borne fungi in various stages 
of growth. 

Therefore, field surveys on the occurrence of soil
borne diseases of soybean and identificat ion of the 
causal fungi were carried out at Bogor Research In
stitute for Food Crops (BORIF) during the period 
Apri l 1989 - March 1991. In this paper, the results 
obtained5

·
6> are described. 

The present paper was prepared on the basis of the rcsuhs of the st rengthening research for Palawija crops produccion 
project (ATA- 378), which was jointly implememed by the Japan lr11ernacional Cooperacion Agency, Japan, and che Bogor 
Research lnsticute for Food Crops, Indonesia, during che period 1989 co 1991. 
• Prcscm address : Dcpartmenc of Yamasc Arca Agro-Environment, Tohoku National Agricuhural Experiment Station 

(Shirno-kuriyagawa, Morioka, 020- 01 Japan) 
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Present status of soil-borne diseases of soybean 
in Indonesia 

Firstly, field surveys on the distribution and severi
ty of soi l-borne diseases of soybean were conducted 
in Java, Lampung and Aceh during the dry season 
of 1989 and rainy season in 1989/ 1990. Damping
off of the seedlings usually was not severe, except 
that in some fields the diseased plants accounted for 
360/o of all the plants. After the seedling stage, root 
rot disease with brown to dark brown lesions oc
curred widely throughout Java and Lampung at 
infection rates of more than 600/o on an average 
(Table 1), while in North Aceh root rot was con
siderably less severe even in fields with soybean 
monoculture for 10 years, suggesting that the latter 
soi l may be suppressive to the disease. 

Secondly, based on the seasonal changes of root 
diseases on soybean in Ci ta yam experimental farm, 
pre- and post-emergence damping-off disease oc
curred severely in the early stages of growth. As 
time went on, the severity of the root rot symptoms 
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Fig. I . Seasonal changes in damping-off, root rot 
d isease and pathogens in soybean fields with 
continuous cropping at the Citayam experi
mental farm of BORIF 

Date of planting: June 28, 1989. 

Table I. Outline of root r ot diseases of soybean in Indonesia 

Location 
No. of No. of Diseased plants No. of Pathogen isolated (OJo)bl 

fields plants •Jo Severity•l isolates Rhiz. Pyth. Fus. Sci. Ochers 

West Java 
Garut 8 - <) 125 36.8 6.1 13.9 2.5 40.8 
Cianjur 4 39 69.5 1.3 40 24.0 4.6 51.4 o.o 2.8 
Tasikmalaya 2 7 100.0 .1.6 23 34.3 16.7 23.1 0.0 26.0 

Ciamis I 18 100.0 1.8 14 21.3 7.1 50.0 0.0 21.4 

Kuningan 2 49 87.8 1.5 28 67.9 o.o 17.8 0.0 10.7 

Majalcnka 2 31 86.1 1.2 18 4.2 8.4 33.4 0.0 37.5 

Central Java 
Wonosari 5 111 85.6 1.3 71 79.0 0.6 20.4 o.o 6.3 

Ease Java 
Ponorogo 2 70 44.9 0.5 50 56.8 1.2 42.5 0.0 0.0 
Ngawi 2 39 56.9 0.7 15 64.3 0.0 35.9 0.0 0.0 

Trenggalek 19 68.4 1.2 10 90.0 0.0 10.0 0.0 o.o 
Mojosari 22 72.3 0.8 14 35.7 35.7 28.6 0.0 0.0 
Malang 17 100.0 I. I 14 7.1 7.1 85.1 o.o 0.0 

Sumatra 
Nort h Aceh 2 30 27.8 0.3 
East Acch 3 40 55.2 0.6 
Lampung 3 87 52.4 11.7 26.5 o.o 6.3 

a): Disease severity; 0 (healthy) - 3 (severe infection). 
b) : Rhiz.; Rlril.oc1011i1,, Pyth.; Pythi11111, Fus.: Fusarium, Sci.; Scleroti11m . 
c): Not observed. 



increased rapidly. Toward harves1ing time, the 
diseased planls accounted for 72 10 920Jo of all the 
surviving plants (Fig. I). Sclerotium rolfsii was 
predominantly isolated from diseased seedlings, fol
lowed by Rhizoctonia solani and binucleate Rhizoc
tonia spp. though most of the isolates from seedlings 
with preemergence damping-off consisted of Pytlu'um 
spp. In the later stages of growth, a larger number 
of Fusarium spp. and binuclcatc Rhizoctonia spp. 
were recovered, whereas the number of S. rolfsii 
decreased. These results were similar 10 those ob
tained in farmers' fields in Java. Kinds and popu
la1ions of causal fungi attacking roots seemed to vary 
with the growth stages of the plant. 

Thirdly, experiments on yield loss of soybean due 
10 root rot disease both in Ci1ayam and Pacet ex
perimental farms were conduc1ed. The more severe 

1,5,--------------.... 

0.0-------------+ ++ +++ 
Severity of root ro1 disease 

Fig. 2. Yield loss of soybean seeds due 10 chronic: 
root rot disease 

Experiment was conducted in Pacct cx
pcrimcmal farm of BORIF in the dr>· 
season of 1990. Number of health>· ( - ), 
lightly(+), moderately(++) and severely 
(+++) infected plants was 331, 1361, 534 
and 310, respectively. 
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the disease was, the lower the yield of soybean seeds. 
Light, moderate and severe infection resulted in 25, 
50 and 75% yield losses, respectively, as compared 
with the absence of infection (Fig. 2). Since root 
rot disease causes infection rates of more than 60% 
on soybean in Java, countermeasures are important 
due to the large yield losses. Actually, soybean can 
grow wi1hou1 developing any root rot lesions, as 
shown in North Aceh. 

Influence of cultural prac1ices on the incidence of 
damping-off and root rot diseases of soybean was 
examined. Field experiments revealed thai damping
off of soybean occurred severely in fields after har
vesting of paddy rice as compared with fields after 
corn or mungbean cultivation. Earthing-up lreat
ment at 2 weeks after planting promoted damping
off considerably. Lime treatment (3 t/ha) did 1101 
affect the disease severity. The application of barn
yard manures (JO t/ ha) reduced the incidence of 
damping-off slightly when Lhey were mixed with soil 
at the time of plowing. However, these culiural prac
tices did not affec1 the roo1 rot severity 2 months 
after planting. 

Pathogens and their ecology in relation 10 

damping-off and root rot diseases of soybean 

I) Anastomosis groups and pa1Jroge11icity of 

Rlrizocronia spp. isolated from soybean roots 
The genus Rhizoc1011ia is complex. At presem, 

R. solani and binucleate Rhizoctonia spp. are clas
sified into 10 anastomosis groups from AG-I through 
AG-10 and 12 groups from AG-A through AG-Q, 
respectively12>. So far, AG-I , AG-2-2, AG-4 and 
AG-5 have been pathogenic to soybean3

•
4

• 1
5>. 

Of the 283 isolates of Rlrizoctonia spp. obtained 
from soybean plants with damping-off and root 
rot symptoms in Java and Lampung, 75% were 

Ta.ble 2. Rela1ionsbip between growth stage of soybean and types of anastomosis groups {AG) 
or isota1es or Rhii:oc1011/a spp. 

Growth AG of binuclca1c AG of R. sola11i (%) R. R. :;;eae No. of Rhizoc1011ia spp. (%) 
ory:;;ae 

stage of isolates soybean •l AG-E Others AG-I AG-4 AG-7 
(%) (%) 

Early IOI 6.0 45.6 1.0 6.9 34.6 4.0 2.0 
Middle 78 3.8 91.8 0.0 3.8 2.6 0.0 0.0 
Late 98 3.1 86.7 0.0 3.1 6.1 0.0 0.0 

a): Early; kss than month, Middle; I 10 2 momhs, Late: more than 3 months after planting. 
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binucleate. The others were all multinucleate and 
assigned 10 either R. so/ani AG-I , AG-4, AG-7, R. 
oryzae o r R. zeae. Isolat ion frequency of these 
groups varied with the growth stages of soybean and 
the kind of preceding crop (Table 2). In the early 
stages of growth, AG-4 was predominantly isolated 
from seedlings with pre-emergence damping-off while 
AG-7 and binuclcate Rhiwcronia spp. were isolated 
mainly from seedlings with post-emergence damping
off. Most of the isolates of AG-7 originated from 
lowland soybean fields after harvest ing of paddy rice. 
In the middle and later stages of growth, most 
isolates consisted of binucleate Rhizoctonia spp. 
whereas the incidence of R. solani declined rapidly. 
The isolation of AG-I , R. oryzae and R. c.eae from 
seedlings throughout the growing season was in
frequent. 
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Optimum growth temperature of AG-7 was near
ly 30°C, higher than that of AG-4 and AG-E. At 
37°C, AG-7 and AG-E grew well , while AG-4 growth 
was completely inhibited. In dual culture of isolates 
of AG-7 and AG-E, hyphal fusion occurred at a low 
frequency. Inoculat ion tests indicated that AG-4 was 
the most pathogenic to soybean, causing severe pre
and post-emergence damping-off, fo llowed by AG
E and AG-7 (Table 3). These AGs caused root rot 
in the middle stage of growth. AG-I , known as a 
pathogen of foliar blight of soybean151

, did not at
tack the underground parts of the plants under natur
al field conditions though damping-off occurred 
severely in pots inoculated artificially. Many isolates 
of binucleate Rhic.0c1onia spp. excluding AG-E were 
weakly pathogenic to soybean in the middle stage 

of growth. 

Table 3. Pathogenicit y of RhhoctQ11ia spp. on soybean •> 

Anastomosis Isolate No. of Damping-off (%) Disease 

group tested seeds Pre-emergence Post-emergence severity bl 

R. sola11i AG-4 Rh - I 50 100.0 

Rh· 45 50 100.0 
Rh-14S 50 90.0 49.0 0.7 
Rh-166 50 )00.0 

R. so/(llli AG-7 Rh- 19 50 8.0 97.8 1.0 
Rh- 51 so 4.0 100.0 1.0 
Rh-147 50 2.0 49.0 0.3 
Rh-234 so 4.0 98.0 0.4 
Rh -290 50 6.0 100.0 1.3 

Rh-292 50 0.0 88.0 0.7 

Rh-294 50 12.6 86.7 0.6 

Binuclea1e Rh· 20 50 12.0 88.4 0.9 

Rhizoc1011ia AG·E Rh- 24 50 16.0 97.6 1.0 

Rh· 71 50 28.0 97.2 1.5 

Rh- 72 50 40.0 96.7 I. I 
Rh- 74 50 26.0 97.3 0.9 

Rh- 199 50 22.0 97.3 0.9 

Rh-202 50 60.0 100.0 0.8 

Binuclea1e Rh- 14 50 2.0 36.7 0.2 

Rhizoc1011ia Rh· 16 50 o.o 50.0 0.4 

other group Rh-1 04 50 0.0 34.0 0.2 

Rh-108 50 2 .0 6.1 0.3 
Rh-122'> 50 0.0 4.0 0.3 

Rh-132 50 0.0 2.0 0.2 

Noc inoculated 50 0.0 8.0 0.1 

a): lnoculum; cultured on rice grains. Soil; autoclaved. 
Five gram of inoculum cultured on rice grains was mixed with s1crili1.ecl soi l in a 12 cm pol, then 10 

plants/pot were sown. Dale of survey; 2 weeks after inoculation . 
b): Disease severi1y 0; healihy, I; light, 2; moderate, 3: severe infection. 
c) : Binuclcate f01iwc1011ia AG-G. 



2) Charac1erizatio11 a11d pa1hoge11icity of Cyli11dro
cladium sp. isolated from soybea11 roots 

We detected for the first time a root rol disease 
wi1h foliar yellowing symptoms in the early pod st.age 
of soybean in Pacer experimental farm of BORIF 
in March 1990. Though the symptoms were similar 
ro red crown rot or black root rot caused by C. 
crotalariae, the isolates from these diseased roots 
were morphologically different from C. crotalariaen 
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Fig. 3. Occurrence of a new Cyli11drocladi111n rooc 
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The isolates, cultured on rice grains, were 
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plants, grown in pots containing sterilized 
soil, were inoculated wich lhe isolates cul
tured on rice grains O and 14 days after 
planting in a glass house. 
Data collected I month after inoculation. 
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and C. clavatuml). The disease occurred from one 
month after p lanting to harvesting time, and was 
more severe toward the pod filling stage (Fig. 3). 
The roots showed reddish LO dark brown lesions of 
various sizes and shapes. The diseased roots often 
showed nematode infection. Inoculation tests re
vealed that Cylindrocladium sp. caused root rot 
disease on soybean and could be reisolated at a high 
percentage (Fig. 4). The fungus induced yield loss 
of soybean seeds. 

The fungus showed whitish to reddish brown colo
nies on potato dextrose agar, producing reddish 
brown microsclerotia. Conidiospores arose lateral
ly from a stipe that terminated in a hyalinc, globose 
vesicle. Stipes were 12-100 µm long and 2-5 µm 

wide. Conidia developed on the apex of the phialide 
were hyaline, cylindrical, straight, uni-septate, round
ed at both ends and 32-48 x 4-6 (41.5 x 4.9 on an 
average) µm in size. Cylindrocladium sp. from soy
bean was identical with C. florida1111m Sobers et 
Seymour8

•
13

> morphologically. On the other hand, 
the spores of C. crotalariae and C. clavatum were 
3- and uni-septate, respectively, and the vesicles of 
C. crotalariae and C. clavMum were globose arid cla
vate, respectively1.7>. Natural occurrence of root ro t 

disease caused by C. florida1111111 was detected for 
the first time in Indonesia. 

3) Characterization of Pythium spp. isolated from 
soybean rool 

Identi fication and inoculation tests of Pythium 
spp. obtained from soybean plants with damping
off and root rot symptoms were conducted in a glass 
house. Most of the isolates producing nemato
sporaogia consisted of P. apha11idermatum and a few 
P. myliotylum. The other species which produced 
conidial-typed sporangia belonged to either uniden
tified Pythium species lacking a sex organ or P. 
spinosum-like species with projections on the oogoni
al wall. Maximum temperature for mycelial growth 
has been reported to be different among the Pythium 
species14>. At a temperature of 37°C, most of the 
isolates from the highlands (I, 150 m) did not grow, 
whi le those from the lowlands (150 m) grew well. 
The lauer mostly belonged to P. aphanidermatum 
and a few P. myliotylum, both of which were seldom 
isolated from high land fields. Ecological niche of 
Py/Ilium species in the highlands and lowlands seems 
to be determined by the maximum temperature for 



252 

mycelial growth. Isolates of P. aplumidermatum, P. 
myliotylum and Pyrhium sp. were all pathogenic to 
soybean, causing pre- and post-emergence damping
off as well as root rot symptoms. 

4) Pathogenicity of Fusari11111 spp. isolated from 

'Soybean roots 
Inoculation tests showed that no isolate caused 

damping-off disease in the early growth stages of soy
bean, even when the seedlings were wounded with 
a sewing needle. However, some isolates caused root 
rot in the middle-stage. Pathogenic isolates were 
identical with F. solani morphologically, especially 
based on the dcvelopmem of the conidiophore. At 
present, highly pathogenic strain (forma specialis) of 
F. sola11i causing sudden death syndrome as report
ed in the United Statest0> has not been recorded yet 
in Indonesia. 

5) Disrribwion of sclerotia of Sclerotium roljsii in 

the field 
Damping-off, stem or root rot disease caused by 

S. roljsii occurred widely throughout the country, 
and was pan icularly severe in rields after paddy rice 
harvesting. Sclerotia of S. roljsii are the most im
portant source of infection9>. Based on our data on 
the distribution of the fungus in fields, more sclero
tia were formed on debris of rice stubbles after plow
ing; i.e. 10 sclerotia/g of dry debris. On the other 
hand, the density of sclerotia in soils of fields with 
paddy rice as preceding crop and soybean was less 
than 0.1 sclerotia/g of dry soil. These sclerotia usual
ly germinated on nutrient agar medium, suggesting 
that they were viable. 

Conclusion 

As mentioned above, damping-off and root rot 
diseases are serious constraints on soybean produc
tion especially in the rainy season in Indonesia. Even 
though aerial paris of soybean appear healthy, many 
roots are infected with roo1 rot fungi. The results 
of the pathogenicity tests and isolation frequency of' 
the causal fungi indicated that root rot disease was 
mainly caused by AG-4 and AG-E of Rhizoctonia 
spp., F. sola11i or 1he complex though the kinds and 
populalions of 1he causal fungi varied among the 
fields. Yield of soybean can increase to more than 
250/o in mosts areas in Java or Lampung, if soybean 
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grows without any root rot lesion, fo r example in 
North Aceh where soybean roois are mostly healthy 
except for root or stem rot caused by S. rolfsii in 
fields after paddy rice harvesting. The reason why 
many soybean varieties can avoid root rot disease 
remains to be determined . 

The presence of seedlings with damping-off led to 
missing plants. Most ly, S. rolfsii, R. solani and P. 
aphaniderma111m were closely associated with such 
symptoms though some of the symptoms may be 
often auributable to the insect bean fly ( Ophiomya 
phaseoli)2>. Hence more attent ion should be paid 
to damping-off as well as root rot especially in the 
rainy season. Furthermore, analysis of the life cycle 
of the pathogen is important for developing integrat
ed control methods combining cultu ral practices, 
biological control as well as selection of varieties. 

References 

I) Dianscsc. J. R., Ribeiro, W. R. C. & Urben, A. F. 
(1986) : Roo1 rot of soybean caused by Cyli11drocladi-
1rm clavatum in cc111ral Brazil. Plam Dis., 70, 977-980. 

2) JJ CA, ATA-378 Project (1991): Pcntunjuk bergam
bar umuk idcntifikasi hama dan pcnyakit kcdelai di 
Indonesia. Pusat Pcnelitian dan Pengembangan Tana
man Pangan, Balai Penelitian Tanaman Pangan Bogor, 
JICA, Bogor, 115 pp. 

3) Lui, z. & Sinclair, J . 8. (1991): Isolates of Rhizocto· 
11ia sola11i anastomosis group AG 2-2 pathogenic 10 
soybean. Pia/II Dis., 7S, 682-{i87. 

4) Naiki, T. & Ui, T . (1981): Rhizoctonia root rot or 
bean, soybean and adzuki bean seedlings. Mem. Fae. 
Agr. Hokkaido Univ., 12, 262-269. 

5) Naito. S. & Takaya. S. (1990): Present sta1us of soy
bean disease research a1 BORIF. /11 Proc. seminar. 
Progress in J)lam pathology dudng the twenty years 
of Japan- Indonesia joint research program and s1rate· 
gies for the future research. AARD, CRIFC, BORIF 
and J ICA, Bogor. 35-41. 

6) Naito, S. et al. (1991): Soil-borne diseases affecting 
yield loss of soybean. /11 Proc. final seminar. Strength· 
cning of pioneering for Palawija crop production 
(ATA-378). AARD, CRIFC. BORIF, JICA, Bogor. 
24-37. 

7) Nishi. K. (1989): Present situa1ion on Ca/011ec1ria root 
rot of soybean. Nogyo Gij111SL1, 44 , 70-75 lln 
JapaneseJ. 

8) Nonaka. F., Araki, N. & Sako. N. (1973): Pathogen
ical, morphological and serological comparison of 
Cylindrocladium spp. Bull. Agr. Saga Univ., 35, 51 - 68 
[In JapanescJ. 

9) Punja, S. K. (1985): The biology, ecology, and 



concrol of Sdero1i11111 roljsii. Ann. Rev. Phy1opa1h., 
23, 97-127. 

10) Roy, K. W. cc al. (1989): Sudden death syndrome of 
soybean: Fusari11111 solllni as incitant and relation of 
He1eroderll glycines to disease severity. Phy1opa1h ol
ogy, 79, 191- 197. 

11) Sinclair, J. B. & Backman. P. A. (1989): Compendi
um of soybean diseases. Arner. Phytopath. Soc. Press, 
Minnesota, 106 pp. 

12) Snch, B., Burppe, L. & Ogoshi, A. (1991): ldemifi
cation of Rhizoc1011io species. Amer. Phycopath. Soc. 
Press. Minnesota, 133 pp. 

253 

13) Sobers, E. K. &Seymour, C. P. (1967): Cylindrocladi-
11111 f/oridam,m sp. n. associated with decline of peach 
trees in Florida. Phytopathology, 57, 389-393. 

14) Watanabe, T. (1984): Identification and taxonomical 
problems of Pythium species in Japan. P/0111 Protec., 
38, 203-21 1 (In Japanese) . 

15) Yang, X. 0 ., Berggren, G. T. & Snow, J . P . (1990) : 
Types of Rhizoctonia foliar blight on soybean in Loui
siana. Plant Dis., 74, 501-504. 

(Received for publica1ion, Dec. 2 1, 1992) 


	26-4-247のコピー
	26-4-248
	26-4-249
	26-4-250
	26-4-251
	26-4-252
	26-4-253

