Rhizoctonia Solani: The Cause of Patchy Stunting of Wheat in-
Tanzama
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Patchy Stuntmg of Wheat- (PSVW has occurred in wheat at the Hanang -Wheat Complex-(HWC). in
' Northern Tanzanza Since early in the 1970’s. In studies conducted with the objective of identifying the
‘calise- of PAW, nine random plant and soil samples were taken from three sites in each of the seven
farms comprising the HWC: Sclerotia-like structures (nodules) which mostly occurred at the root tips
of znfected plants were _counted on five plants of each sample. There were szgntﬁcantly more nodules
on’the roots of plants collected Jrom the centre of PSW patches than from the perzphery or from the
adJacent healthy -looking plants in the 1994 test (r= 0:279, P=0. 02) and in the 1995 test (r 0.41,

'P=0.01 ). The nodules’ znvarzably ytelded* Rhlzoctonla solam on potato dextroses agar " Wheat
seedlings- of the cultivator Viri developed typzcal symptoms ‘of PSW vhen seeds were planted in pots
of soilinfésted With nodules from PS Wznfected roots or with R. solanz fromi culture media. Rhizoctonia
solani always resulted fromi the roots of dzseased plants. The Isolatzon of R. solani from PS Wznfected

plants and subsequent pathogenzc posttzve tests with this pathogen suggest that thzs ﬁtngus Is the causal

agent of 1 PSWm Tanzanza -
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Patchy stunting (PSW) on wheat (T riticum
aestivum L.) has been observed on wheat
and barley at the farms of the Hanang Wheat
Complex (HWC) ‘of Northérn Tanzama smce
the’ early 1970 s'(Tinline 1977 pers comm.,
Kuw1te et dl.,; 1995). Over 30,000 ha of wheat
is grown annually of wh1ch 5-10% is affected
by PSW. “Diséased wheat was observed‘on all
soil types at'the' HWC namely Vertlcals Molh-
sols Inceptlsols and Alfisols.

Symptoms of PSW first’ appear ‘on Wheat in
the frield 4 - 5 weeks after sowmg Diseased
plants ()ccur in uregularly shaped patches’ of
one to 1070t ‘more inetres in"diameter. Infected

plants are stunted and yellow and as the disease

progresses the yellow leaves turn brown :

remam -alive, with the youngest leaves remam—

mg green/Infected plants produce no t111ers and

- . N

*Correspondiljg author'.

¢ars and'genérally die if moisture is insuffi-
cient. The paiches of stunted wheat tend to oc™
cur dt the same location each year; being
slightly larger in drier years and smallef in wet
years. Roots of infected plants are brown:

Small soil-covered Scierotia-liké-bodies (nod-
ules) are frequently observed at ‘the root tips of
infected plants. Previous reseaich has shown
that nutrient deficienciés of nutrient imbalances
in the soil, poor soil structure, nematodes, ter-
mites, soil-borne aphids and soil toxins were
not associated w1th PSW (Tinline, 1977; Tin-
lme 1982 pers comm.). Sincé 1987, studies
into the' causes of PSW have focused mainly on
mycologlcal agents Rhizectonia solani -is
nearly always 1solated from infected Toots and
from the' nodules. Other fungi such a; szolarzs
Sorokiniana, Fusartum oxysporum,. Perzconza
spp. “and Fusartum Spp have been 1solated less
cons1stently than R.- solanz from plants showmg
symptoms of PSW )
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The- objective of this study was to identify
the etiological agent of PSW by isolating and
growing the causal agent on culture media and

to transmit the symptomns of the disease by in-;. ..

oculating healthy seedlings with Sclerotia from
PSW infected roots and the mycelium of the
jsolated causal agent from culture media.

Materials and Methods

Sampling and 1solat10n .

‘Randomly collected plants from PSW af-“’ )
fected areas were obtained in 1994 and 1995 by |
loosenmg the soil with & fork in order to collect :

plants with intact roots and adhermg nodules.

Five plants were collected from each of the fol-"
lowing dreas: the ‘centre and ‘the perlphery ofﬁ

an affected (patchy) area and from healthy™
wheat growing in an adjacent area about 1 -2m ~
away from the periphery of the patchy area.

Three randomly selected- PSW affected areas;™-

were sampled from each ‘of the seven farms at
the HWS. Nodules were counted on.wheat
roots, taken from the HWC farms 4- 6 weeks
after plantmg Comparrson between the number
of nodules per plant.from the centre the pe-

riphery and the adjacent-healthy - appearing
area were done using Person correlation. test.

The plants were washed dr1ed and stored in pa-
per bags before examrnatlon for, a duration
varying between one month and two years

Nodule counts

Samples for nodule counts were taken from
the farms 4 - 6 weeks after: plantmg Frve plants
which were ‘collected. from . each of. the centre
and the periphery of the PSW areas and from
adjacent-healthy appearmg plants were washed
in running tap water. Nodules were counted on
the roots of each of the. f1ve plants collected
from three sites within’ the affected s1tes on
each of the seven farms. Correlatlon between
the number of nodules per plant at the centre,
the periphery and the adjacent healthy - appear-
ing area were done using Person cofrelation
test. The study was conduced in 1994 and re-
peated in 1995.

Isolation of causal agent

Imme'diately prior to-isolating tne causal
agent roots and nodules were washed in run-
n1ng tap water- for 5 minutes and rmsed five
times in ‘sterilé water. Root segménts and nod-

-ules were-dipped momentarily in 80% ethanol
followed by a dip in'sodium hypoclilorite (1K
- Bleach, Reckitt Household, Products) diluted

. 12 (v:v) in water. Roots dlpped for ﬁve min- -
utes and nodules for, one ‘minute. This was, fol-‘

lowed by ﬁve rinses- in sterile distilled water af-

ter which the roots and nodules were plated on’

Potato Dextrose agar (PDA) in 9 cm drameter

Petr1 drshes The PDA was, prepared from the

broth of 200. .gof freshly pealed, sliced, boiled
- potatoes, 20 g dextroses, 18 g BDH, agar in one
litre distilled water. Altematrvely, the:commer-
-cial PDA (Difco, Detrort) was used as pre-
scribed.: All cultures were mcubated at room
temperature in the dark.for. three days before
bemg examined for fungus growth with a lrght
-or a-dissecting-microscope:. ‘Sections of hyphae
that grew out from the roots and nodules were
subcultured onto fresh plates of PDA 'to-serve
as cultures for pathological tests.

Infectron studles Fow

e .
Three 1solates of R solam were used to in-
oculate wheat (Trzttcum aestivam L ) cultrvator
Viri in the screenhouse The seeds -were dlpped
momentarlly in 80% ethanol and then placed in
30% sodlum hypochlonte solutlon for one min-
ute. Seeds were- then nnsed tw10e in sterile dis-
tilled water. Inoculum was prepared from seven
day old cultures, of R. solam on PDA whrch
was macerated 1n water 1n a Warrlng Blender
mmute at hrgh speed Segments of hyphae per
ml of solutron were counted in a haemocy-
tometer and adyusted t0 2 - «3 X 10 segments
per ml of water. Seeds- were d1pped in.the my-
celia solutron for 30 mmutes prlor to. plantmg in
non1nfested s01l in 15 cm dlameter pots. The
soil was watered to field capa01ty The soil and
wheat seeds were planted into the soil. Water-
ing was as described above. Control seeds were
not inoculated and were planted into nonin-
fested soil and watered as described above. Re-
cords of plant growth were made eight weeks
after planting. v

~

\



Random samples of soil were collected to a
depth of 15cm from PSW locations at the HWC
and placed in 15.cm diameter pots in‘the -
screenhouse in order to determine the presence
of the pathogen causmg PSW.. Non 1nfested

Millisol soil was collected “from hill’ tops ing

Northern Tanzania, abont 300 km from where.
PSW occurs. The non-infested soil was_alsg:__

Patch stnnting of wheat "11

screen house were similar to those of wheat
.growing in areas of PSW in the field and that
R solam was consistently isolated from root le-
“"sions and: nodules suggest that R. solani is the
causal age ot PSW... =~

There were s1gn1hcantly more nodules from
the roots of plants collected from the centre of
PSW patches than. from the periphery of from

placed in 15cm diameter pots. Seeds of wheat=-'- ‘the ddjaceiit healthy-lookiiig plants in the 1994
cultivar. Viri. were planted in the pots. The éx- "¢ _test (r=0:279,-P=0.02) and in the 1995 test (e-

periment was conducted in a completely ran-
domised design. After emergence, the plants
were thinned to eight plants per pot. Data re-
corded included root length, shoot height and
'shoot weight in two months after- planting. The

_study was conducted in 1994 and repeated in

1995.

Results

Rhizoctonia solam was consistently 1solated

ffom infected roots and nodules of plants from ~ -

the PSW patches from all the seven farms of

‘the HWC. Likewise, it was also,isolated from ~

nodules that had been stored at room tempera-
ture in Petri dishes for two years.
. The nodules consisted of compact masses of
mycelia’ Tinline (1977 pers comm.) also iso-
lated Rhizoctonia spp. from wheat plants at the
HWC but did not consider it as the cause of
PSW. Kuwite and others (1995); also isolated
Rhizoctonia spp. from wheat from the HWC
farms but theé frequency of isolation was low
*when compared: to: the: frequency-in the: present
studies. The high frequency of isolation in these
studies was_thought to be due to the change in
sampling methods (Piening 1992 pers comm.).
The{previous:methods .involved pulling plants
.from the. soil without l16osening or with minimal
loosenifg of the soil with a fork and as a result,
most. of the diseased roots.and,nodules re-
maixfled in the soil.. Loosening the soil resulted
.in the collection of'more intact roots with nod-
ules%wh1ch were not detected in earlier work.
The-three isolates of R. solani collected for
this study were pathogenic to the wheat cultivar
Viri growing in pots. Rhizoctonia solani was
also isolated from lesioned-roots of plants
-growing from inoculated seeds and soil. The
symptoms of wheat inoculated with-R. solani or
wheat growing in 1nfested PSW soil in the

|

- Discussion

'so’il (Table 2).

0.41, P=0.01) (Table 1). Shoot length and
shoot weight were significantly reduced in
PSW soitthan compared to those in non-PSW

Isolation of R. solani from the nodules of
PSW infected plants and subsequent pathogenic
- positive tests with this pathogen suggest that

. this fungus is the causal agent of PSW in Tan-

Zania. There were s'lgniﬁcant' reduction in shoot
height and weight of plants growing in PSW

“soil when compared to those growing in non-in-

fested soil.

PSW of wheat in Tanzania appears to be
similar to crater disease in South Africa which
is also caused by R. solani (Smith and Wehner
1986, Deacon-and Scott 1985, Scott et al.,

"1979). However, whereas crater disease occurs

only o very heavy black soils of the Springbok
flats m South Africa (Deacon and Scott, 1985),

PSW ‘occurs ofl a vanety of soil types including
“Vertisols, Mollisols, Incepusols and Alfisols.
The South African isolates form bead-like swel-

lings composed of hyphae of R. solani (Deacon
‘and Scott, 1985). The Tanzanian isolates also

form similar structures liereby known as nod-

“ule-like structures. The significant correlation

“that was observed between the number of nod-

ules observed at the centre and periphery of

PSW spots and at near-by healthy-appearing

plants agrees with Deacon and Scott’s (1985)
strong association between craters and beads
formed by R. solani. Since compact mycelia of
R. solani was observed in these nodule-like
structures, most likely these are important sur-
-vival structures for this pathogen.

- Rhizoctonia solani also has been 1mphcated
in stunting diseases of cereals in other coun-
tries. In Australid, R. solani causes bare patch

-



12 C.A Kuwite & L. Piening

Table 1: Number of nodules on roots from plants from the centre, perlphery and from healthy
plants adjacent to patches of stunted wheat in 1994 and 1995

¥

Sample location Number of samples® -

Total number of Nodules®

Average number ‘of Nodules'-

Céntre " 1. 126 .4 . 216 "0 v LT ‘\f’_ GRRE Wi : S
Periphery * - e 126 e R 114 T e 090 ¢ AN A v
Healthy looking . JA260 LT o 5 Y- 47 . . 037 ~:

*Includes 63 samplés collected in 1994 and 63,samples collected:in 1995, " . ';1; R N PRV

_ PTotal number of nodules counted in all sites'at five plants per site (126 srtes in two years) D e -,
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Table 2: Effect of soil (infested and non-mfested) on root length and shoot welght in 1994 and

1995a

. - e R T A
Soil type Root length Shhot length Shoot weight T
CON (em) ® ’
PSW-affected 11.18. . 26.73° 0.92° e
. Non-PSW affected 11.76 L 077° 1.43% - AR TR
Probabrhty ns ‘ ' . ) " ’ .
CV (%) - i 16. 26 o 826I - R ' 20.0 o Y

" *From combined analysns of 1994 and 1995 data;
Srgmﬂcant atP ='0.05. - : s
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of .wheat (Neate, 1987) and in the U.S.A., i
causes bare patches of small grains. In the
USA, R _solani has also been reported (Weller
etal., 1986) to have caused stuntmg of wheat in
1rregu1ar patches and formed lesions that often
girdled the roots of wheat plants These . lesions
were found on primary and secondary roots on
the subcrown 1nterposed and on basal leaf
sheath (Weller et al., 1986) The root symp—
toms caused by the Amencan isolates of R. so-
lani ate different from those observed i in Tanza
nia. PSW affected roots in Tanzania. show gen-

_eral browning without distinct 1es1ons In Aus-~
traha R, solani form Sclerotia in the root zone

bué nodule-hke structures were not reported by
Neate (1987)

Conclusmns Dot e

Our findings indicate that the patchy stunt-
ing of wheat caused by R. solani in Tanzania is

similar to crater disease in South Africa and

bare patch of wheat in USA and Australia in
above ground symptoms. However, it-is differ-

W oo e L T Ay
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ent from the USA and Austrahan 1solates in

:rootsymptoms o
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