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Shigeo Narro**, Shunichi MAKINO*** and Toshiya SUGIMOTO**;
Pnyxia scabiei (Hopkins) Feeding on Sclerotia of Rhizoctonia solani
Kiihn and Its Population Changes in Sugarbeet Root Rot Field*

Abstract

Observations of sugarbeet flelds in Sapporo in 1985 revealed that larvae of Pnyxia scabiei
(Hopkins) (Diptera, Sciaridae) were often feeding on sclerotia and hyphae of Rhizoctonia solani
Kiihn AG-2-2, the causal organism of the sugarbeet root rot. Results of laboratory feeding
tests showed that P. scabiei aggregated on and around sclerotia, mycelia of R. solani grown on
autoclaved barley grains and pieces of diseased sugarbeet roots, but not on sterile barley grains
or healthy roots. Larvae actively fed on sclerotia; 15 sclerotia were almost completely eaten
up by 30 larvae within 24 hr in 6-cm diameter petri dishes. Optimum temperature for feeding
on sclerotia was 25 C. Among 6 anastomosis groups of R. solani, sclerotia destruction were
severe in AG-2-2, AG-3 and AG-5, but less in AG-1 (culture type TA and IB), AG-2-1 and AG-4.
Populations of larvae in sugarbeet fields increased rapidly as root rot severity increased. Oc-
casionally up to 5,000 larvae per dead root were counted. They were found mostly on lesions
or in the soil within a distance of 2-cm from the root surface. 'When sclerotia of R. solani AG-
2-2 were buried in soil around dead or healthy roots of sugarbeet for 3 weeks in autumn, using
small plastic containers with 10- or 250-um mesh, sclerotial destruction occurred only in 250-um
containers around the dead roots, and larvae of P. scabiei were often inside these containers.
These results suggest that P. scabiei decreases sclerotial density of R. solani in soil and thereby
reduces Rhizoctonia root rot incidence of sugarbeets.

(Received September 3, 1987)
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Fig. 1. Larva of Pnyxia scabiei. Scale: 1 mm.

v
.

Céntml

<

£oltenbols

Fig. 2. Feeding of Pnyxia scabiei larvaelonysclerotia_of Rhizoctonia solani AG-2-2. Left: 50
adults of the spring tail (Collembola) showed no effect on destruction of sclerotia. Mid-
dle: Without any insects. Right: 30 larvae of P. scabiei almost completely destroyed

all 15 sclerotia.

Table 1. Effect of number of Pnyxia scabiei larvae on destruction of sclerotia of Rhizoctonia
solani AG-2-2 8

% of sclerotia destroyed®> by larvae feeding

No. of No. of
larvae sclerotia 1 day 2 days 3 days 4 days 6 days
0 i5 0.0 0.0 0.0 0.0 0.0
5 15 3.3 33.3 66.7 66. 7 100.0
10 15 13.3 26.7 60.0 73.3 100. 0
20 15 46.7 76.7 100. 0 100. 0
30 15 96. 7 100.0
50 15 70.0 100. 0

a) Larvae were fed with sclerotia in 6-cm petri dishes containing a moist filter paper and the dishes were

kept at 18-20 C under dark conditions.
b) Sclerotia were counted as destroyed when 5094 or more of their volume were eaten.
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% 5, 10, 15, 20, 25, 30, 35 35 L 0% 37 C wfftd,
W DR R 4 L (Table 2), AL 10~30C T
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AG-3 % LU AG-5 OEBTHLL, AG-1 (B2&EH
1A 3 XU IB), AG-2-1, AG-4 i1 -7z —7,
SEiL R. solani EHARLERL, v+ F 1 EHIHER
B THEELCBELOMNE (EE 4mm) 4m 30
BHE & B ICKERER PR BB Wik ¥, BER0E
BEZELIHE LR, LhrL, BEREATRECEAR
CENTeh T,
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Table 2. Effect of temperatures on feeding of Pnyxia scabiei larvae on sclerotia of Rhizoctonia

solani AG-2-2

% of sclerotia destroyed b

Temperature No. of No. of

larvae sclerotia _ + T+t et

5 20 10 100.0 0.0 0.0 0.0

10 20 10 85.0 15.0 0.0 0.0

15 20 10 50.0 10.0 25.0 15.0

20 20 10 25.0 5.0 30.0 40.0

25 20 10 0.0 0.0 0.0 100.0

30 20 10 25.0 0.0 25.0 50.0

35 20 10 100.0 0.0 0.0 0.0

37 20 10 100.0 0.0 0.0 0.0

a) Third or fourth instar larvae were fed with sclerotia of R. solani in 6-cm petri dishes containing a

moist filter paper.

The dishes were kept in dark for 2 days.

b) Level of destruction of sclerotia, (—): healthy, (4): slightly injured, (++): moderately injured,
(+ -+ +): severely injured. Values are means of two replicates.

Table 3. Effect of anastomosis groups of Rhizoctonia solani on Pnyxia scabiei feeding on sclerotia 8>

R. solani % of sclerotia destroyede
No. of -
larvae Anaésrt(;)ég%s)ls Isolate sggf oct)ifa Exp. 1 Exp. 2 Exp. 3
30 AG-1, 1A C-408 15 — 23.4 —

AG-1,IB Rh-121 15 10.0 6.6 16.7
AG-2-1 SSa-1 15 3.4 6.6 0.0
AG-2-2 Pf-28 15 100. 0 100.0 100. 0
AG-3 ST-11-6 15 100.0 100.0 100. 0
AG-4 Rh-165 15 33.4 20.0 83.4
AG-5 Rh-185 15 100. 0 93.3 100. 0

a) Larvae were fed with sclerotia in 6-cm petri dishes containing a moist filter paper and the dishes were

kept at 18-20 C under dark conditions.
b) IA and IB are culture types of R. solani AG-118,
¢) Same as foot note b) of Table 1.
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1985 4£ 9 B kA, R.solani AG-2-2 Hikk » 5 A
7 — LN ORI A, ABEEERR O i
DIz, 5 BEEBERIHAED LAUIERL TS0
2%, FHEINERL 25% Thot, —F, BEW
BETE 5% P ER S, 2WwT 1986 4 9 F
g, B% 10 703 250um 7 4 v x —fFE OB
BAEEREABC AN TR ECED, 3 BHEK
FORERELHHE Lic (Table 4), 250 pm XTI
BEBH D 23~70% HYE~LE L, 10 pm X
ERERL DRI w1, KB RAKREAECEDE
Bz 10 % X% 250 pm DX & B IEETH - o
BRI Do T A Y — APNER 250 pm 7
4 VE = EOEBEFRESBACI S v 1 T2
vARE s aA=0EM», PELAVED LIEULZEA
Lize 2hb hrEay 50 BE AG2-2 RO AT
BRE 6em ¥y — VARKRA LY, 4 HETHEEK
O R 7o ds - fe (Fig. 2),
BEEOEEZEELS v HM4E/QNXE/aANTOR
£ER

1986 4, R. solani AG-2-2 %EfELI=7 v 1 [#l
BCBRBHORFHEDR LB KT 5 ABYREE &
ORIRE T, SHRITEEM 3 BR%O 7T A 21 A

Xo@obh, 8§ A THEHAT CRROEEL LI
F v #M D OFEKAEHE L (Fig 3), £ o
#%, —FEEGENED Licd oo, NEME TERE
ER#E L, ABIYRTELL, BET @A
B Lico ToBEEEHEN BTV Thoc s »
THABIFEEAEHBRHE IR 5T,

10 Arpf), #EfF 2 FEOBRBREEBEB C il
FRIE LI R IR (0~5) IR Lice $hEREUT
e oimE &AM L, MBIk D
5,000 BER#% 5 &b b7 (Table 5),

AEERIIFEFEOBRA S SOMNBELBCELLE
Fl, 2cm Dl EEEhAthTciREs A EBRE IR
Mot TeBSRIIBHEATCESBATSC L1
oo i,

—75, FEFEEREOLEY LR 2 om lEC
BE LT, %+ 100 g 347 b R. solani B AR
DRI, HOREME 0~10cm, PEX 0~5cm ¢
4 BROFPHER 1,271 HCH -t FOHFIT 0~2,
2~4, 4~6, 6~8, 8~10cm ‘T, 40.2, 29.6, 24.3,
4.4 BRI LS Thy, ERHRCEEEEEYNS
Motz

SeHAEIONRF /ANTORE LEHOESE

L OBR

8~10 A, JuEEMILET, WAH, BEH, F=E
Bk JORIETOT v 1 B 2 7203 3 Enb
B U Fehitk (58 4 B X0 5) %A LSS,
FTRTOHIE TABERRNREHRD bhi,

DT 7T HTA~8 A E@edtEEaEAfig o
10 BEOIEYEE T, BDkD 1~3 ErHEHAL, v

Table 4. Destruction of sclerotia of Rhizoctonia solani AG-2-2 buried in the rhizosphere soil of
root rotted sugarbeet by larvae of Pnyxia scabiei in fields

Field Rhlzscgll)here No. of plants Slze(zfr'n Tesh No. %{1 iggrgtla %d(éi;tsrﬂ;géna

A Diseased 2 10 40 0.0
5 250 100 70.0

Healthy 2 10 40 0.0

3 250 60 0.0

B Diseased 3 10 60 0.0
4 250 80 22.5

Healthy 3 10 60 0.0

3 250 60 0.0

C Diseased 3 10 60 0.0
3 250 60 46.7

a) Sclerotia were placed in Matsumoto’s plastic containers (30 mm outer diameter, 17 mm inner
diameter, and 5 mm thick)!2> with 10- or 250-um nylon mesh.
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Seasonal changes in the number of Pnryxia scabiei on and around diseased (@) or

healthy (O) sugarbeet roots in a field. Rhizoctonia solani AG-2-2 was inoculated on
July 1, 1986. Disease severity ([___]) was rated on a scale of 0 (no diseased symptoms)—

5 (completely rotted root).

Table 5. Relationships between root rot severity of sugarbeet and the number of Pnryxia scabiei

larvae on and around diseased plants

No. of larvae/sugarbeet root

Disease No. of plants

severity &) examined Mean (Range)
0 4 L5( 04 )
1 6 20.8 ( 1-75 )
2 5 8.4 ( 3-14 )
3 3 371.0 (141-586 )
4 3 996.3 (155-2,482)
5 5 2,344.8 (268-5,752)

a) Disease severity, estimated by an increase of visible symptoms on six-degree rating scale, from. 0 (no

diseased symptoms) to 5 (completely rotted root).
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