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1. OBJECTIVES

° To evaluate breeding material and germplaam of sorghum
and pear) millet of the National Cereals Ressarch and
Extension Program of 1.R.A, (Institut de la Recherche
Agronomique), Cameroun.

'Y To visit a few fTarmers' fields in Northern Cameroun
in order to get an indication of diseases on local
sorghum and pearl millet.

[ ] To work with a pathologist of the National Program to
get him familiar with the different diseases of
sorghum and pearl millet.

2. METHODS OF EVALUATION

2.1 Sorghum Diseases

The sorghum diseases observed in improved lines in
exper imental trials and in farmers’' fields, the abbreviations of
the diseases, and their causal agents are given in Table 1 below.

Panicle diseases were for the most part absent in
experimental trials. It should be noted however, that the grains
in many lines in those trials were still in the milk stage. Al
panicle diseases encountered, both in experimental trials and in
farmers' fields were one or other of the smuts and grain mold.

Table 1. Diseases of sorghum and their causal agents in improved
1ines and in farmers’ fields in the north of Cameroon in October
1987.

Abbre- Type of Scientific name
Diseases viation organism
Grey leaf spot GL Fungue Cercosoora sorahi
Leaf anthracnose AN Fungus Collectotrichum graminicol
Oval leaf spot ov Fungus Bamulispora serghicola
Sooty stripe 88 Fungus Bamulispora sorghi
Zonate leaf spot 20 Fungus Gloeocercoapora sorahi
Leaf blight L8 Fungus Exserchilum turcicum
Long smut LS Fungus Jolyposporium ahrenbergii
Head smut HS Fungus Sporisorium reilianum
Covered smut (of 3 Fungus Sporisorium sorghi
Grain mold GM Fungus curvularia lunata., Phoma
sorghina, Fusarium spp.
Yellow leaf YLB Bacterium Paeudomonas spp.
blotch
Striga Parasitic Striaa hermonthica
flowering

plant



2.1.1. Rating Scale

In all cases a scale 0of 1 t0 6 was used for leaf OUrsease
severi ity as follows:

NO symptoms

. Up to 5% leaf area 1nfected (LAl)
6 to 25% LAl

26 to 50% LAl

51 to 75% LA)

More than 75% LAl

PP R LW -

For gra'n molids and smuts the following scale was used:

NO symptoms .

. Up to 10x grains molded (GM) or with smut ($S)
11 to 25%x GM or §

26 to 50x GM or §

More than 50% GM or $

AW -

2.1.2. Methods of Scoring

In experimenta) tryals plot scores were given, taking 1into

account the top 4 leaves,. Border rowe were excluded 11n trials
with more than 2 rows per plot. The stage of panicle development
was noted for each plot, A1) replyications were scored in a given
trial.

In farmers’' fields, 100 plants were arbitrarily chosen and
the presence or absence of a disease in the top 4 leaves was
noted. when a disease was present on a given plant, a single
score was given to that plant taking into account the top 4 leaves
and using the scale described above. In order to avoid counting a
plant twice, several plants were assessed while walking towards a
given direction, A U-turn was made and plante were assessed 1n
the opposite direction. Fifty plants were observed in each
direction. Wwhen there was not enough plants within the horse-shoe
path a second U-turn was made to complete the sample gize of 100
plants.

The 11ncidence of Strigas was asseesed 1n 2 farmers' fields.
One hundred plants were arbitrarily chosen. 1f one or more Siriga
plants were noticed within a 10 cm radius from any one of the 100
sorghum plants, that sorghum plant was regarded as being infected
by Striga. The incidence of Striga was then expresesed as per cent
of sorghum plants infected.



2.1.3. Route of visit for farmers' fields

A total of 6 tarmers’' fields were vigsited. Two farms were
west of Maroua at Ziver near Mokolo and at Guitale, &6 and 12¢ km
from Maroua respectively. A third farm was about 2 hm north of

Maroua on the road from Mora., The remaining three farme were east
of Maroua at Lara, VYagoua and Moulvouday, 50, 114, and 75 km from
Maroua, respectively, These € farms were visited in 2 separate
gdays. The first 3 farms were assessed on the first day and the
remaining 3 on the second day. On each occasi1on, Maroua was the
starting point, and the end point, and the route taken was roughly
circular, The 6 farms were arbitrarily chosen (Fig. 1).

agouo

150 Km
el ———
qa
‘ Karew ‘ Observed erea
Fig.1t. Route of visit and area observed in North of Cameroon.



2.

2.

Pear! Millet Diseases

° Downy Mildew (Sclergspara graminicols)
Riclogy:

The primary infections of DM are coming from the soil Iin the
form of oospores which originate from plant debris of the
previous season. The oospores 1i1nfect only young millet
seedlings through the rocts and the fungue grows nsi1de the
plant (zsystemic infection). If the temperature is low (ca.
25 to 280 C) and the relative humidity 1s high (90 -100 &)
profuse downy white growth occurs predominantly on the lower
surfaces of 1nfected leaves. These spores can 1nduce
secondary 1Infections which are less 1i1mportant than the
grimary infections of ocospores. A€ necCrosis beging, 00sopore
production occurs and dry necrotic tissues from mature
Infected plants contain masses Of OOspOres.

SYMOLOME [

Leaves of infected plants appear chlorotic or yellowish and
under humyd conditions you oObserve profuse white growth on
leaves. The 11nflorescenses can be complietely or partially
malformed with florets converted into leavy structures of
diverse appearance. Tvllers infected early 1in their
development produce no norma) headlike structure. The later
the wnfection, the more normal the head.

Ristribution:

Downy mildew 18 in general more prevalent 1n higher rainfall
areas (>600 mm).

® Smut (Jolyposporium penicillariae)

Biology:

Millet heads are 1infected by smut spores by entering the
stigma of a floret and the grain formation 1s replaced by the
formation of smut spores in sori. The fungal spores originate
from the soil from the previous season. At maturity the sor:
release smut spores (=teliospores) which will rest on and 1in
the 801l till next year to infect again millet heads.

SYMOLOME ;

variable numbers of grains of a head are replaced by smut
sori which appear green at the beginning of production and
have the same size or are slightly bigger than the millet
grains, Towards maturity the smut sori turn dark brown and
break off to release the black smut spores.



Cistribution:

Smut s found 'n all millet growing areas from low to high
rainfall, However the disease rarely reaches serious yield
losses on local varieties. It is qQquite common to find highar
smut severity on heads with poor exergion. The bottom area
of the head covered by the flag leave offers an i1dea)
microenvironment for the Cevelopment of the fungus.

e Ergot (Claviceps fusiformis)

Biclogy:

The primary source of infection comes from the sclerotia
burried 1in the soil. The 1nfection occurs through stigmata
at the flowering stage. Some days later a thick l11quid starts
to form on the ears. This honeydew includes funga) spores
which can be distributed to other millet heads by mechanica)
transmission of 1nsects. Towards maturity sclerotia are
formed which are dark brown to dark violet. The sclerotia
contain different alkaloids which are very toxic.

RYMOLOMS .

The first appearance of ergot 18 the production of a creamy,
pink or red coloured sticky liquid called honeydew. The
honeydew can drip down the inflorescenses onto the upper
leaves. Subsequently long dark-coloured hard structures,
sclerotia, develop from infected florets. Sclerotia can be as
large as 6 mm by 2 mm,.

. 4 .

Ergot is found more in higher rainfall areas (>600 mm). It is
rare to find ergot on local millet in the Sahelian Zone.
Introduced exotic material is much more infected by ergot
than local material. In general more ergot 18 found on
secondary tillers and on later planted germplasm.

° Leaf Diseases

Leaf Blast (Pyricularia grisea)

Lesions on leaf bDlades are roughly diamand-shaped to
circular, up to 1 ¢cm long, with dark brown marging and
lighter-colored centers. Lesions have chlorotic-yelliow haloes
with an extension of the brown marging into the haloes at
opposite ends of the lesions.

Sircular Leaf Spot (Dactyliophora slongata)

Nearly circular lesions, with alternating concentric bands of
straw and brown colouration, appear on the leaf blades. The
diseases is found only in higher rainfall areas.
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2.2.2. Method of Scoring

A1l the breeders’ material and germplasm was evaluated on a
plot basis and not on a s ngle h1ll or plant bas\s.

Farmers' filelds were chosen randomly. In each of the
observed frelds 100 hillg have been counted at random with a
taliy counter and notes were taken for diseases 1n a notebook.
The fre)ds were crossed diagonally and in each dragonal 50 hills
were evaluated for diseases and Strigs.

The 1ncidence of Sirigg was assessed according to the same
method as for sorghum, To visit farmers' fields, the same route
was followed as described earlrer n this report. (Fig.1).

A [ ] w [ 1] "
Percoent Bmut incidence
Fig.2. Pear! millet emut severity assessment key.

Percent Ergoet Incidence

Fig.3. Pear]l millet ergot severity assessment key.



3. RESULTS

3.1, Sorghum Diseases on Breeders’' Materia)

The following trials were scored at the Guiring Research
Station:

1. Sorghum Hybrid Observation Nursery with 75 entries and 2
replications.

2. Preliminary Sorghum variety Yield Trial with 17 entries
and 2 replications.

3. wvest Africa sorghum Variety Adaptation Trial with 20
entries and 2 replications,

4. Wwest Africa Sorghum Hybrid Adaptation Trial with 2%
entryes and 2 replications.

5. Parent li1nes with 42 entries and no replications.

At the harewa Research Station, the following trials were
scored:

1. Pioneer Hybrid with 40 entries and 2 replications.

2. Introduction Sorghum Nursery with 15 lines and 2
replications.

3. Cameroon Sorghum Hybrid Observations Nursery.

The incidence and severity of the various diseases were
Quite low 1n all of the trials, except Pioneer Hybrids. Thus
only the results from the sorghum Hybrid Observation Nursery
together with those from the Pioneer Hybrids will be reported in
some detail. In all the ¢trials, grey leaf spot and leaf
anthracnose were predominant. Majority of the entries in all of
the tryals, except Pioneer Hybrids, were free of leaf diseases in
the top 4 leaves and of panicle diseases.

Detarlg on the Sorghum Hybrid Observation Nursery are given
in Tables 2 and 2. A summary of the data for Pioneer Hybrid 18
given in Table 4.

Table 2. Number and percentage of entries with leaf diseases in
the sorghum Hybrid Observation Nursery, Guiring Station, Extreme
North Province of Cameroon, October 1987.

GL AN sS ov
Replications(2)
NO % NO % NO % NO %(1)
1 12 17.2 5 6.6 1 1.2 1 1.2
2 12 17.2 8 10.6
1. NO = Number of entries, and X = percent entries with th
digsease indicated, out of a total of 756 entries. GL=zGrey

Leaf Spot, AN=-Leaf Anthracnose, 8&=Sooty Stripe, Ovz=Oval Leaf
spotn 2-

For the first replication, 17 entries were diseased with 2
entries having both GL and AN. Comparable figures for the
second replication were 12 and 8.



Table 3: Disease severity from representative lines in the
Sorghum Hybrid Observation Nursery Guiring Station, Extreme North
Province of Cameroon, October 1987.

Disease severity (1)
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1. Mean from 2 replications. Based on a scale of ' to 6. AN
entries were 1in the milk atage. GL = Grey leaf Spot, AN =
Leaf anthracnose, SS$ = Sooly Stripe, OV Oval Leaf Spot.

"

Table 4. A summary of the incidence and severity of grey leaf
spot, leaf anthracnose and grain mold in a Pioneer Hybrid Tria)l
from a single replication with 40 entries, at Karewa Research
Station, Extreme North Province of Cameroon, October 1987.

Grey leaf spot Leaf anthracnose Grain mold
Disease No. of No. of No. of
score(l) entries X entries % entries %
1 0 - 0 - 0
2 ? 17.5% 12 22.5 0
2 22 57.5 9 22.5 é 15
4 9 22.5 0 - 0 -
5 1 2.5 0 - 0 -
6 0 - (o} - - -
TOTAL 40 100 22 55 6 156

1. See page 2 for explanation of disease scale.




With respect to the other replicated trials at the Guiring
Station not more than & entries in any one replication was
infected on the top 4 leaves. Infection was due to either the
grey leaf spot fungus or the leaf anthracnose fungus, with scores
of not more than 2. Zonate leaf (score 2) was present in one
entry in the second replication of the West African Sorghum Mybrid
Adaptation Trial (WASHAT), Almost all the entries in WASHAT were
in the milk stage.

Only 10 of the 42 entries in the unreplicated parent trial
were infected 1n the top 4 leaves. Eight of these entries had
scores of 2 for either grey leaf spot, leaf anthracnose, zonate
lesf spot or oval leaf spot. One entry (MR 821) had a score of 4
for sooty stripe, and another (IRAT 55) had a 2 for grey leaf
spot.

3.2. Sorghum Diseases in Farmers' Fields

The 11ncidence and severity of the diseases observed 1in 06
farmers' frelds are given in Table 5.

Tobla 4. Iscidence (INC) and saverity (SEV) of sarphes diseases 1a § forears’ fialds 1o the Extrems
Gorth Province of Caperees. October 1941,
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3.3 Pear) Millet Diseases on Breeders’ Material and Germplasm

870 collections of germplasm originated from Cameroon have
been evaluated for smut, ergot, and leave diseases. The maturity
range was betwean leaf boot stage to milk stage. Only 432 entries
could be evalusted for panicle diseases as the other entries
didn't yet flower. Only 9.8% of the evaluated entries showed
ergot and only 2.0 of the entries showed smut. No DM was
cbserved 1n  this nursery. Incidence of leaf diseases (=% of
entries showing leaf diseases symptom) was very low: Pyricularia
QLIS8A 7.5% incidence, bacteria) stripe 2.9%, and rectangular
leaf spot (Ramylispors sp.) 1.3% (Annexe l). Very rare 1insect
damage could be observed and it was only stem borer, (1.6%
incidence).

A Preliminary Pear! Millet Trial with 13 entries and three
replications were evaluated for diseases. The millet plants were
at dough stage. Only one entry in one replication had asome
ergot. Smut severity was higher but still not of any
significance. The inicidence of the leaf spot disease Pyricularia
wae B5% but the severity was only 1-10% and 1in addition the
disease appears normally very late in the season and the
influence on the yield 18 of no importance (Table 6).

Teble . Desalty of disaase sbsarvations of Prelintoary Paard Rillet Viald Tedal, Sutrieg stetion, Naress,
Comersen, rafey seasen 1907 (Bate of sbsarvation: 2/00/00),

Ergot Saut Rectangular laaf spot (aaf blast
Saertty (4 Severity {3) Sevarrty (-4 Saverity (140

tatry MR ke MORON Ma Nk e non oo

{on
Chy
]
oy

IR B i/
(RN (4
LGt
!

1.0¢

(IR R ¥
U A 1
T
L i

e T P T
- T e W
<R CP D> >

1
!
i
i

- Gwd T e
£ o» o> o
- ©n o >
©h P 2
cw - m —a
L S )

4 I
(w4
(w
¢ I
e g
o

N}
1.4
2.1}

1.0
1.0

! 2.4
!

I !

:

!

.00
1.3
1.4
1.4
v.4

1.0
L0
1.8t

TN S N TS g TS
R OIS . @ e >
[P Y Y
— B w —a T D

!
2
!
!
!
!

«P @b A EE TR £
s v e 3 e £»
B T P e’ ™ T
< B T dn Eh -
«n o>

P s Qe FB S e

o1 ¢ ¢ 1.6t 1
i R H t ¢ ¢ ¢t T T R LA S T Y 12
i ¢ ¢ ¢ ¢t ¢ 0 0 L R B 1t

-

-

L J

L =2

L - 3

=

—

—

—

— Tl Ts
-—
o

fept BRI A7 .4 1.9

11



¢l

H T VU IR B DRSS S (RS0 11 ETE | NS A TR 1% 1151104 1Y

wig

Miis

L pbi ] ]

nng;

wooau wmow i I I TN L I
AN X o 0 7o o Yoo i n ¢ N I N C I B
0w & ) Voo | P " ' 0 Pa ! N N I B ]
B we o 0 L i 1 0 § S I & 3 amaw

-
-
—
-
-~
R e 4

we o wry i

2080y
et b ) I ] b t s ‘ i O N R 19.]
t oy ot | S I (AL | [ Y S i { ] P oWe W e

-
-

OO O O L O L L L

i N IOWT WO ey

t boon S0 W RN ST A0 W ay

MEOWD O M WD MS B A W A W M8 WD M N S sl

ninig

Wi L R kL §191010% Lk LI BB YW AN

1

LR 2
0) JONNNLA00 1[N0 TOLINN0 jO 0IG C[00L WRRO LW UOMON) O YL M1 W SDIN) B0 0 SO WL ([ MWy

"UOLIeI80 UL UBTIIS. AAB0y YlLlM SPLOL) 18| LW POISIUNOOUD M
‘ARDNOANOW PUR BNOGERA USEBMIEQ 'JBABMON “RUIOKW DU BROLIEH UBIMIBQ
PUB  BNOJEBW PUNOIE DOALSSQO SUM BWES BYL "UNDAL; LidA  FEm
wnyblios uo TBTITY puey J8YI0 8y UO NG ‘'VIOW PUR O|OHOW uUdIMIeq
P04® ULBIUNOW WYY UL PunO,; 8q PpLnod UBTITS Auew L{pJey 1743
82130U 07 BuL1%048Ul B ] "0OUBIIOdWL OU O @.iam NG BIWUMALIAD
POJNDIO SOSVESID 887 (%0L~-0) NE'Z 4O uedw ® ylim 0849 pue
'(XG1-0) X6°C O UBOW W YIiM INWE  ‘(X62-01) XSG LIl O URBw ® ylim
WO UO PUNG SEM BOUBPLIUL I88UBLY WYL “(( 9|Qe]l) 39880( DLWOULSe
AUl BuLINED N0YILM MO AJ0A A |9 0usl Sem #dudAPLOUL Y)Y 1NG vaue
SLYY UL POINIIO 1| | LW (J0dd ;0 S8SRASID Y1 ||V "edwis ybBnop pue
BuiLJemo; usemi1eq pealuwds sjulid B L LW BYY 3O AjLumew ey

(1 "Bi4 988) SUOLIPAINSQO 8SBISLD
40} UCOJIE) 4O YI40U YL 4O BOUR Buimou8 wnybios pue 19| |iw
ULl BYY UL SARD 804yl 1UMCS BN "SOBNASID 18| \W 4O DPe.OIS
9Q PLNOD SPLBL) ,SJWULRE MO B ALUO 'POJLWL SUM MWL) Y)Y SY

SPLOId (SJ0WJR4 U} SOOUNSI(Q 18| |IN (J08d LA



4. CONCLUSION
4.1, Sorghum Diseases

Many entries 'n the experimental! trials at the Guiring
Station were free of disease in the top 4 leaves. when a disease
was recorded in these trials the severity rarely exceeded 2. This
should be expected since the ranfall in the Extreme North 18
relatively low. For example, the average rainfall for the 5 years
between 1982 and 1986 at the Guiring Station was 564 mm, It
should be noted also that many of the entries were 1n the milk
stage and that the severity of some of the OJiseases might increase
later, depending on favourable weather conditions. ODiseases such
as grayn mold, long smut, stalk rot and perhaps 8sooty stripe
should be monitored at a later stage of the crop.

It 18 highly recommended that promising breeders materials
should be grown in the 1000 to 1500 mm rainfall 2one for at least
2 years. It s belreved that this will‘expose the materials to a
much higher disease pressure especially for diseases such as grey
leaf spot and grain mold.

NO concrete conclusions can be drawn from the data obtained
from the ¢ farmers' fields. The number of farms visited was
extremely small and even generalizations must be treated with
caution. Grey leaf spot and oval leaf spot appeared to be more

prevalent in farmers' fields. This suggests that introduced and
improved materials need to be more closely watched for these 2
leaf di1seases. The presence of the other diseases 11n local

varieties indicate that the 1noculum 18 already present locally as
is the case for grey and oval leaf spots and that breeders'
materials should be monitored for these other diseases. The type
and frequency of occurrence of the diseases on l1oca)l varieties
might change as one moves further south from Maroua where rainfall

18 higher. Leaf anthracnose 1n local varieties was mostly
expressed as mid-rip I1nfection with numerous pin head sizZe
necrotic spots on the leaf lamina. This type of host reaction to

C. graminicola, which resembles a hypersensitive reaction, bhas
been seen 1n numerous local varieties in several Wwest African
countries. In the farmer's field at Yagoua gran mold was
observed in a few other plants which were not included in the 100-
plant sample. A Eysariuym sp. and a fungus with black velvety
growth, most Iirkely Curvularia lunats were observed. The grains
were red, but a little lighter than the usual! dark red of local
varieties.

4.2 Pear) Millet Discases

Most entries oOf the breeding material and germplasm was
disease free at the Guiring station near Maroua. This 18 not
surprising as there was not much rain in 1987 and the on-set of
the rains was about six weeks retarded and in addition the rains
were not well distributed.

From the visit of farmers' fields conclusions can be drawn
only with precaution as only a limited number of farms has been
visited and the season had poor rains. However the results show
that downy mildew was observed in al) the fields but none of the
fields showed high DM infection that could cause any substantial
yield losses. In opposition to this we found only a few millet
fields with Striga 'nfestation, but the infested fields yielded

12



definitely much less than the fields without §Striga. Al the
other millet dirseases we found 1n farmers' firelds were of no
importance as yreld reducers,

From a patholegical point of view we would recommend
to screen promiging breeders’ material for DM in a higher
rainfall area (ca. 1000 mm) than Guiring., Advanced millet lines
and varieties should also be screened for SLriga reaction as it
'8 beeiyng oone for sorghum,

4.3, Striga on sorghum and Pear) Millet

The s tuaton with Striga was striking., Because of time
congtraint not all the many farmers’' fields highly infested with
Strign were assessed for Strigs infection, However, the 2 farms
having $Striga 'ncidence of 95 and 98% (Table 5) llustrate the
abundance of Striga 'n many farmers' frelids.

Three poInts are worth noting. First, Strigs on sorghum was
much more prevalent west and north of Maroua, up to Mokolo and
Mora, respectively. In contrast, much less £Lriga was seen on

sorghum southeast and east of Maroua, towards Guidiguis, Yagoua
and Moulvouday. Secondly, typical symptoms from Strigs infection

were rare on sorghum in farmers’' fields. None of the 200 plants
observed 11n the 2 fields reported 'n Table 5 showed §Sirigs
symptoms . This 18 Yn contrast to pearl millet which was heavily

attacked by Striga south and east of Maroua and in which symptoms
were evident, For the most part, the Stiriga plants on sorghum
were well developed with evidence of vigorous growth, Lastly,
between Yagoua and Moulvouday, there were few farms 1n which
sorghum was intercropped with pearl millet and 1n which Striga was
present. It was observed that there were much more Siriga on the
pear] millet than on the sorghum. More emphasis should be placed
on Striga research in Cameroon.
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ANNEX 1

Disease Evaluation of Pearl! Millet Germplasm
Lines of Cameroon, 1987

Date of observation: 28/9/87

' IP No./Pedygree

2 Ergot Severity (%), Claviceps fusiformis

3 Smut Severity (%), Iglyposporium Reniciliariae
4 Severity of Piricularis qQriaea (leaf spot)

5 Severity of Ramulispors ep. (leaf spot)

6 Severity of Bacteria) stripe, Xanthomonas cAmMPesLr)
pv.holcicola

7 Severity of stem borer, Coniests lanefusalis

15
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