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GEORGE S. WISE FACULIY oY ynY mubipon
OF LIFE SCIENCES ™D A ey
DEPARTMENT OF ZOOLOGY KNS npbnnn

2 November 1987

Ms. R. Smith

Program QOperation Assistant
CDR, AID

Washington, DC 20523
U.S.A.

Dear Ms, Smith _\\\
Hercwith please rind the annual repori for grant po, C5-004 for 1986/87.
It consists of two parts:

//

I. Malawi: A report is attached,

IT. Israel: We concentrated on obtalning, reariag and studying
paras:coids fo. introduction into Malawvi aad for use in Israel.
Several shipnents of Pakistani parasitoids have arrived from the CIBC in
the U.K., but in spite of our efforis they have either arrived dead or
did not last in our cultures for more than 5 generations, Following a
discussion with Dr, Asher, Dr, Gerling contacted Dr, Waage of the CIBRC
and visited nis lab during his stay in Europe, in September 1987, in
order tc hand-carry parasitoids to Israel, Unfortunately, this was not
possible because of problems in the GIRC rearirg facility tut pr,
Gerling was promised that new efforts would be mace to accommodate us
with parasitoids,

Bemisia-cassave relationships were studied in Israel on several plants
that were grown in a screened cage and out-of-doors, The results have
shown that Bemisia was'slow to establish on the cassava, and that at
least 3 parasitoid species present in Israel attacked it., We have not
yet determined which of these was introduced into Malawi in 1986, cince
we have not received material from Mzlwai for identification - to
determine if introcuctions have taken kold. )

The behavioral studies with one of the parasitoid species, Eretmocerus
sp., have shown that tne smell of the whitefly honeydew acts as an
arrestant, preventing them from leaving the pest infestation site, More
studies on the exact paramaters and possiblz utilizing of Lhis ftinding
are being concluded,

Parasite rearing: Rearing of the parasites is an important aspect of
our project for utilization in Israel and for introduction into Malawi,
and fer learning how to multiply the insects most efficiently once they
have been introducud into Malawi., Of the 2 genera with which we are
dealing, Eretmocerus is the easier one to rear and, therefore, we did
not spend much time on the improvement of its rearing techniques,
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Parasite rearing

Rearing of .the parasites is an important aspect of our project for utilization
in Israel and for introduction into Malawi, and for learning how to multiply
the insects most efficiently once they have been introduced into Malawi., Of
the 2 genera with which we are dealing, Eretmocerus is the easier one to rear
and, therefore, we did not spand much time on the improvement of its rearing
techniques, Instead, we worked on Encarsis which poses a prcblem, especially
because of its characteristic to develop males at the expense of its own
females (Heterenomous autoparasitism), This feature, which may cause stability
and efficiency undeir field conditions, makes lab rearing more difficult
because the emerging females go about and kill the yet unemerged progeny by
laying male-producing eggs into them, This, in turn, creates a preponderance
of males, and reduces the parasite population, when we want it to increase.
Another point that has to be studied is tne optimal number of females per
infested host-plant leaf that we have to introduce into the rearing cages in
order to maximize our parasite outpu” and minimize labor output.

These studies are still in their midst and will continue throughout the
project, However, preliminary results show that removal of the just-emerged
females from the rearing cages improves the sex ratio of the cultures
considerably, Presentiy, this is done manually, which is a labor-intensive
and somewhat inefficient process, However, we are working on trapping and
collecting techniques that will eliminate the necessity of hand-work in this
phase, The optimization studies have also yielded some preliminairy results,
Whereas the most efficient production per female is at very low numbers of
females per host insect, the overall productlon is higher when a larger number
of fcimales is introduced (Fig, 1). Consequertly, we are now moving from the
extreme cases of a few (luss than 10) females per cage and those of many
females (35) per cage to intermediate numbers of females.

Other factors, like tb: absolute host density and ambient conditions, have
also great importance .n the success of rearing and are monitored with the aim
of standardiziung them in a simple manner that can also be utilized under semi-
field conditions like those in Malawi. So far we have been ablé to determine
that wmoderately infested plants, in which whiteflies do not cover the lear
completely, are parasitized to a higher degree, and probably because they aie
covered with less honeyduw, produce more parasite adults, Therefore, we are
gearing our production of whiteflies for parasite culture to lower host
numbers, by exposing them to ovipositing whiteflies for limited periods only.

Yours sincerely

9
Dan Cerling

Encl,
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Ref. No. CPR/1/7/2/69.

Professor D, Gerling,

Tel Avivy University Research Aut
George S. Wise Faculty of Life g

Department of Zoology,
namat-Aviv, 69978,

Tel Aviv,

ISRAYXT,,

The Chjef Agricul tural
P.0. Box 30734,

LITONGWE 3,

<e: Mr, A,J. Radi,

USAID,

P.0, Box 30455,

‘Capital City
Lilongwe_ﬁL

Dr. D.C. Munthali,
Chancellor College,

P.0, Box 280

Zomba ,

The Deputy Chief A
Research Officer,
Bvumbwe Research Sta
P,0. Box 5748,

Limbe,

(Attention

Makoka Agricultural Research
Station,
Privatve Bag 3,
P,0. Thondwe,
ATAVI,

15 October 1987

hority,
ciences,

Research Officer,

gricultural

tion,

Dr. G, Chapola)



Dear Dan,

ATID-GRANT NO., PDC=~5544-G-55-5093-00, C5-004
PROFESSOR DAN GERLING NO, 432-151-AGRERMENT
BETWEEN AID AND TEL AVIV UNIVERSITY  DEVELO
PMENT OF INTERGRATSD VMANAGEMENT METHODSH

Please receive the first report from the Malawi work on the

above project, Work carried out by Dr, Munthali will appear in
a later report,

Problems facing this project are outlined and I hope you
will take immediate steps so that the availability of funds is in
good time and in view of the difficulties faced, it is strongly
recommend that the project should be extended to November, 1989.
I also recommend that a furthes US #15,000 should be sent as
Soon as you get this report.

The Ministry is looking for a candidate to come for the
training in Israel and you will be advised as soon as his name
is known,

The best time for you to come here would appear to be
between October and December when Bemisia populations are at
their peak., This may also be an intercsting period from the
parasitoids and other natural enemies point of view,

I hope you had a nice sabtatical in Canada and Holland,
Best wishes to you and family,

Yours Sincerely,

(;(/y/’ L L.é‘r/tfc/ft
Dr. G.K.C. Nyirenda
DEPUTY CHIEF AGRICULAURAL RESEARCH OFFICER




AID-Grant,

No., PDC -~ 5544-55~5093-00,

C' 5-004,

Prof, Dan Gerling,
Ref. No. 432-151,

Backpground:

The Project was born out of a visit by Professor
Gerling In February, 1984. After a short stay
at Makoka and brief visit in the Shire Valley it
was decided that a project to assess intergrated
control of whitefly Bemisia 5pp. should be initiated,
The project wan acceptable to Malawi since:-

(a) Whitefly, (Bemisia spp.) occurs on a wice
range of wild and cultivated plants and
is a vector of virus diseases on sweet
potatoes, cassava and tobacco but some of
these have not been well documented.

(b) The populaticn dynamics and species of
Bemisia have not been studied. In
addition the rfull range of Bemisia spp
1s unknown,

(e) It is known that Bemisia is a vector of
African Cassava Mosaic virus but this hasg
not been wcli documented,

(d) Natural enemies of Bemisia are.v=lmcim and
it would therefore be important to
establish the range of the indiginous
natuwral enemies and have exotic enemies
introduced in the country.,

(e) Information gained on this pest with respect
to cassava may be helpful in tackling gimilar
problems on other crops.
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Introduction:

The above project was supposed to have started in October, 1985
but because of technical problems, such as absence of the princi--
pal investigator from Malawi, delay in sipning the agreement and
making funds available has resulted in serious delays in

starting the project,

Professor Gerling visited Malawi from 10 - 22 June 1986 to discuss
the signing of the agreement and also to participate in plaming
what trials were to be done in Malawi,

Gerling, Nyirenda and Sauti travelled from Makoka to Mzr-u, On
the way a preliminary survey of whitefly populations on selected
fields was done., The survey also included checking on cassuva
green spider mites and mealybug, Professor Gerling returned to
Lilongwe for discussions with the Chief Agricultural Research
Officer on the signing of the agrecement whereas messrs Sar g

and Nyirenda proceeded to Karonga. During Professor f.1ling's
virit it was decided that in addition to field evoeriments, three
surveys per year should be conducted to estatlish how widespread
whitefly and African Cassava Mosaic Vir . were in the country

at different times. Trials to be run at Makoka and other sites
in the country including those to be run by Dr. Munthali at
Chancellor College were also planned. Vhen these discussinn-~
were bheing held it was hoped that the agrecmen+ 2. e simned
by August and trials would be in the grouna by the end of 1986.
However, it took sometime before the agreement was signed and
thereafter no money was forthcoming from Israel, This is
because money could not be issued to Makoka by Tel Av.v University
without presentation of receipts or vouchers indicating what was
spent. In Malawi work could mot start because there wis no
money to spend. When a cheque finally arrived from Israel in
March 1987 the money was not made available until 10 July 1987
(Departmental Expenditure Warrant No. 51/4/16/5/3 dated 2 Juiy
1987; As at 24 September 1987 expenditurc on thisg sremuns wadas



not being honoured begause Liwonde Agricul tural Development
Division has bot been given the authority to honour expenditure
on this account. Liwonde Agricultural Development Divisian
(LWADD) ape responsible for preparing payment cheques for all
Nakoka.expenditures.

In reclity work on thisg project cannot start until authority is
given to LWADD, These then are an outline of the problems that
have been encountered with the project, Professor Gerling and
appropriate authorities in AID should note that unless a way is
found on making the funds available other than on presentation of
receipts or expenditure vouchers, this project is likely to fail,
The long time factor involved between the presentation of claims
to Israel, then Israel to U.S.A., then money to Israel and finally
cheque to Ministry of Agriculture - to Treasury ~ back to
Agriculture and finally to Makoka and LWADD several months will
have elapsed., It would not be practical to utilize funds from
other projects as these would suffer from lack of funds, A better
and faster way of releasing these funds to Makoka should be
identifieds It is also strongly recammended that the project
should be extended to November 1989 because of these difficulties,

FINANCTAL REPORTS

As a result of the diffiguliies above commitments were kept to

4 minimum and a limiteq amount of money was spent on labourers,
More money has been commited on transpert and allowances and
materials in preparation of trials, A breakdown of expenditure

is shown below, Paid vouchers are also enclosed for claim purposes.
It would be appropriate that a further US #15,000 dollars should

be sent without delay since this will take months before Makoka
starts spending,

JARE
i
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BREAKDWON OF EXPENDITURE

K T
Hire of Vehicles (PVHQ) 306 &1
Public transport 67 12
Fuel and Lublicangs 4318 €9
Hotel charges 783 34
Allowances 4463 68
Materials
Farm inputs ang miscellaneous 672 92
Wages 379 58
TOTAL K10882 14

PROGRESS OF SCIENTIFIC WORK

Principal Investigators;
Dr. G.K.C, Nyirenda «
Hr. R.F.N. Sauti j Makoka Regearch Station, Private Ba~ Z.

Thondwe?

Dr, D.C. Munthali -~ Chancellor College, P.0. Box 280, Zomba,

National Survey March e dune 1987:

Objectives: The objectives of the survey were:-

(1) To establish how widespread whitefly is in the country
and to detegt any differences in the intensity in
different ecQlogical zones,

(2) To, establish differences in distribution of different
stages on the Plant,
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(3) To discover and collect parasites and other natural
enemies of the whitefly,

(#) To establish the distribution of African Cassava

' Mosaic Virus and relate its occurance to ecological
or toposraphical features or cultural practices in
the different areas, This would assist in control
of cassava mosaic virus,

(5) To identify the cassava germplasm and identify some
tolerant varieties to ACMV that may be included in
the research Programms,

food supplies and economy,

Hathodology:

Fields were sampled at approximately every 10 e 30 km along
bassable roads - wsually main roads, At eash field the owner

was asked for the approximate date of planting the oassava, the
variety Planted, why the variety wan chocen and why he grew cassava.
In each field tep plants were selected (£ive plants across caeh
diagonal), Two leaves were selected per plant from the top,

hiddle and bottom, Adult whitefly were gounted with miniwmum
disturbance (Shaking of the selected plants), Any natural

enemies such as adylt parasitolds were alse counted, Leaves were

same day or the first thing on the following morning, Parasitised
nymphs were recordeqd by their appearance as yellow, black, brown
Or grey. This is because parasitoids could not be eonfidently
identified to genus or species levels, However, it is most likely
that the yellow parasitoids couid mostly be Eritmocerus Epp. ang .
the black opes were largely Encarsia 8PP



The percentage distribution of the African Cassava Mosaic Virus

is shown in the map (Fig 1) and Table 1. The total number of
fields scouted is shown and the percentage of ficlds clean of the
total scouted is indicated (Table 1), In niJGQAfrican Cassava
Mosaic Disease (ACMD) is high in low lying compared to high
altitude areas, The majority of the low lying areas were in . the
Trift valley. The low incidence of ACMD in high altitude arecas

may be a result of the disease not expressing itself fully althougt
the plants may be carriers or it is because the whitefly popule* n
in these areas is free of the ACHV, This aspect may be partir Ly
answered by sending cassava samples which are appareatly e’ ..n of
the disease and those showing symptoms to the Crops Rese:nrch
Institute in Dundee, Sco tland for screening.. Vhitefy adults

from the high and loy lying areas should be used to inoculate
Cassava and establish whether differences exist between the popu-
lations,

Distribution of Bemisia

The distribution of Bemisia spp in the country is shown i .

Table 2, Distribution on the plant is not shown but dai . is
available., There is no obvious relationship between t o population
level of vhitefly of both nymphs and adults and the incidence of
ACMV, However, there may be some relationship after data has been
closely analysed, There also seems to be no relationship between
altitude and population levels of Bemisia,
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Karonga

Mzuzu

Liwonde

Distribution of African Ca

Cassava In Malawi,

District

Chitipa
Karonga

ADD Mean
Mziuba
Nkhata.Bay
Rumphi
ADD Mean
Machinga
(Balaka,
RviRivi)
Fhalula
Chingale
Kawinga
Liwonde

District Mean

Zomba
Mpokwa
Malosa
Dzaone
Total

District Mecan

Mangochi
Namwera
Rest

Total

Digtrict Mean

ADD Total
. Mean

No, cf
field

sampled

18
28
46
23
18
22

8
16

23

éﬁ RS EEN BRV TS

O

26

19
33

124

% fields No, of
clean plant
83 180
7 280
90 460
45 230
78 180
32 220
50 80
53 160
0 230
0 40
0 50
57 70
43 70
100 460
20
50 80
22 90
89 90
1671 260
54
24 190
3 330
87 520
44
248 1240
39 413

ssava Mosaic Virus on

Mean % of
ACMV

3
34
37
19

4
15
19
13

&1

53

56

6

7
1837

37

16
38
1

55
18

53
55
28

293
29



Table 1:

Blantyre

Mulanje

Salima

Ngabu

Kasungu3

Lilongwe

~ 9

Blantyre
Mwanza
Chiradzuly
Thyolo

Bhalombe Project
Mulanje project
Total

District Mean
ADD Mean

Dowa
Dedza/Ntcheu

(Bilila, Golomoti,

Mtakataka )
Salima
Nkhotakota
ADD Mean

Nsangje
Chikwawa
A.DD Mean

Kasungu
Mchinji
Ntchisgi
Dowa
ADD ifean

Lilongwe
Dedza
Ntcheu

ADD Mean
Country Mean

15
1
13

19

26
13
12

19
26

13

O

14

o

16

P}
]

15
17
16

71
13
N
69

32
43
75

37
64

20

1
31
15

20

32

93
100
100
100

98

100
16
40
52
60

70
150
110
130

190

70
260
130
144

50

30
190
260
133

50
90
70

140
60
50
50
(&

160
190
150
166
174

Continued Distribution of ACMV op cassava in Malawi

29

16
20
%6
18
11

20

20
42
16

37
36
21
29

(S & I & VKN

0.3

O

22
10
19



Table 2:

ADD

Karonga

Mzuzu,

Iiwande

Di~tribution orf

Baged on ten plants

District Nymphs
Chitipa 19
Karonga 36
Mean 27
Mzinba 25
Nkhata Bay 25
Rumphi 27
ADD Mean 26
Machinga

(Balaka ,RiviRied)290
Phalula 96
Chingale 279
Kawinga 169
Liwonde 254
Mean 218
Zomba

Mpokwa 3031
Malosa 183
Dzaone 400
Mean 1205
Mangochi

Namwera 189
Rest 167
Mean 178
ADD Total 5058
ADD Mean 506

Bemisiz on cassava in Malawi

Adults

5
12
9
6
10
12
2

74
21
34

137
56
&4

g
26
76
58

27
18
529
53



Table 2:

Blantyre

Salima

Ngabu

Kasungu

Lilongwe

- 11 -

Distribution of Bemisia on cass

Blantyre 70
Mwanza 69
Chirgdzulu 56
Thyolo 70
Mulanje

FPhalombe Projeect 420
Mulanje Project 168
District Mean 294
ADD Mean 112
Dowa 217
Dedza, Ntcheu
(Bilila, Golomati,

M takataka) &4
Salimn 86
Nkhotakota 63
ADD Total 430
ADD Mean 107
Nsanje 37
Chikwawn 97
Mean 67
Kasungu 40
Mehingi 49
Ntchisi 41
Dowa 179
ADD Mean 77
Lilongwe 175
Dedza 127
Ntcheu 76
ADD Mean 126

Country Mean 131

ava in Malawi (continued)

14
30
20
12

50
15
83
24

8

19

M

58
15

63
35

N W WV W
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Distribution of Parasitoids

The distribution of parasitised Bemisia Nymphs excluding emerged
ones in the country and over the plant are shown in table 3,
Adult parasitoids have not heen included but they are covered
under Makoka trials,

In most cases Parasitism was hichest on bottem leayes followed hy
top leaves, This suggests that gomo of the top lecaves sanpled were
mature, The fey leaves with Parasitoids usually scored high
percentage parusitism, The frequencies or parasitism was lowest
on top leaves,

LVistribution of different parasitoiq EPPa

The bercentage of each group of parasitoids commonly encountered
iz shown in table “e  In many districts yellow rarasitoids
(E{gﬁmoqqgg§ spp?) had the highest percentage but in some arcas ,
black parasitoids (Encarsia spp?) had the highest percentage, Other
parasitoids were Taree. The parasitoids collectod will be sent for
proper identification to appropriante institutions, It should
further be stated that these ratios may change with time, A4
nunber of predators were also found during the survey., A better
Picture will emerge i1if more Surveys are done per year at

diflcrent times,
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Table 3: . % Distribugy, lan_ofvarasitnids on Bemisia ip Malawd,

ADD District Nymphs
Top Biddle Bottam Total
Karonga Chitipa 5 1 9 5
Karonga 9 2 9 50
ADD Mean 7 2 9 25
Mzuzyu Mzimba 0 1 13 7
Nkhata Bay 75 12 15 14
Rumphi, 0 8 6 7
ADD Mean 25 7 11 9
Liwonde Machinga
(Balaka,Rivirivi 4 2 4 3
Phalula 8 1 10 4
Chingale 0 ? 14 9
Kawinga 0 1 15 6
Liwonde 0 5 17 9
ADD Mean 2 3 12 7
Zomba
Mpokwa 0 2 u7 7
Malosa 67 8 20 9
Dzaone 18 5 19 10
Mean 28 5 29 9
Mangochi
Namwera 3 0 4 1
(Chilipa, Nakumba
and Central ) a 4 5 3
Mean 1 2 5 2
ADD HMean 10 4 15 6
R amdme Blantyre 2 8 15 10
Chiradzuly 0 32 53 45
Thyolo o} 3 9 16
Mulanje 1 12 69 16
Mwanza 2 4 18 18
ABD Mean 1 12 33 21



Table 3

ADD

Salima

Ngabu

Kasungu

Lilongwe

Plant Part:;

Total:

N T

Continued % Distribution of parasitoids on
Bemisia in Malawi,

District Nymphs

Top Middle Bottom Total
Dowa 100 1 3 3
Dedza/Ntcheu
(Bilila, Galomoti,
Mtakataka) 0 13 10 12 .
Salima 9 17 20 18
Hkhotakota 13 7 9 7
ADD Mean 3 9 1 10
Nsanja 0 3 3 3
Chikwawa 7 9 28 10
ADD Mean 3 6 15 6
Kasungu 0 5 26 11
Mchinji 0 1 23 6
Ntchisi 0 2 8 4
Dowa 25 4 10 5
ADD Mean 6 3 17 7
Lilongwe 0 1 2 1
Dedza 46 2 6 3
Ntcheu 0 3 14 4
ADD Mean 15 2 7 3
Country Mean 13 6 15 0t

Calculation of % parasitism on eagh plant part and all
plant parts (Total):~

No. of parasitised nymphs on appropriate Plant papt x 100

Parasitised + healthy nymphs on appropriate planmt part

Mo of parasitised aymphs on all plant parts x 100

Paragitised + healthy nymphs on all plant parts



Table 4:

ADD

Karonga

Mzuzu

Liwonde

Salima

District

Chitipa
Karonga

Mean

Mzimba
Nichata B‘Otg*
Rupbhi,

Mean
Machinga
(Balaka,RiviRivi)
Phalula
Chingale
Kawinga
Liwonde

Mean

Zonba

Mpokwa
Malosa
Dzaone

Mean
Mangochi
Namwera

The rest
Mean

Mean

Dowa
Dedza/Ncheu
(Bilila, Golomotj,
Mtakataka)

*Salima

Nkhotakota
Mcan

i5 o

- % of--each category or parasitoids

Total No,
Parasitoids

18
47
33
32
N
17
47

189
16
136

194
121

1776
198
406
793

47
190
119
344

29

26
365
134
139

Percentage
Yellow Black
50 33
62 21
56 27
53 47
75 25
47 53
58 42
8% 17
56 4
7 15
90 10
90 8
78 19
Al 2
79 12
80 10
83 8
28 51
52 45
40 49
67 25
93 y
a1 1
88 9
6% 31
&1 15

Others
17
17
17

0

]
o)
f

= B

14

W 'O

£ Ovw o

70



Table 4;

Blantyre

Ngabu

Kosungu

Lilongwe

% of e

Blantyre

Mwangza
Chiradzulu
Thyolo

Malanje
Phalombe Projeet
Milanje Project
District Mean
Mcan

Nsanje
Chikwawa
Mcan
Kasungu
Mchinji
Ntchisi
Dowa
Mean
Lilongwe
Dedza
Ntcheu
Mean
Country Mean

27
131
425

42

3068

1539
422

99
52

18

50
37
28
87
52
56
143

70
70
88
74

95
56
76
76

100
75
88

31

28

37

32

32

29

43

40

37

62

ach category of parasitoids (continued)

19
23
11
26

68
57
61
56
52
56
32

1

.Y

0O ~3 o =2
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TRAPPING TRIALS

A nunber of traps were siteq in different Crops to establish the

novement of Beomisin adults in sclceeted ¢rops, lormally four yellow

traps were Put in each crop, Howcvor, in addition 'to these traps
extra traps were put in different casanya trials, Thesc included
DPloeing traps at different heifhts in prelininary and wiiform
yicld trials. Thesc were replicated 3 o 4 tines,

Catches of adult_ﬁggigig in different C1oDPs arce shown in Fip 2,
“atchss in cassava plots were hirhest follored by sweet potatocs,
Jatches in cotton werce larpely on an old site whoere cotton hed
been planted but uprootcd snd such catches chould represent an
open ground,  The main characteristic is that in a1l crops there
vas a dramatic drop of catches in the sccond weck of Decenber,
This mwy havs coincided with the onset of continuous raing, This
tricl will be Tepeated in a modified forn,

Citehes of Bemisin at different trap heirhts are presented in
Fig 2. Up to the end of October the trop on the ground had the
hirhest catches,  This was followed by the trap ab 0.30n betueen
supust and Septombcr, After the middle of October the trap at
onc nctre above the fround caught the hirhest number of Bemisia
adults and that on the ground caucht th: lowest nunbers,

During: the month ol Aupust to Septcmbor, most of the cassava lost
lenves and thercfore thno attraction to the fround mny hove becn
helped by within the ¢rop wind movencnts, ifter Septonber
Caszava had more lcves, n1inly on the upper plant parts, The
Binisia was attracted to the leaves for oviposition sites,.
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SCOUTING TRIALS.
Distribution of different Bemisia stages on the plant

This wasg established by using two techniques. 1In the rirst
technique counts of epgs, nymphs and adults were made on a
number of plants in the field. Hormally six plants were scouted
and counts of CEE5, nymphs and adul s were made on thrse leaves
from the top, middle and bottom of the plant, representing nine
leaves per rlant., In the second technique counts were wmnde n
the laboratory using a binoculop nicroscope and Aiscs were cuy
from three lobes of each leaf using a size 10 cork borer, Cnly
€ggs and nymphs both healthy and parasitised were counted,

Field counts

Results from a uniforre yield trial ars indicated in Fig 4, The
most preferred oviposition site for Bemisia was on top leaves with
the bottom leavegs having the fewest CgEs. Nymphs were found in
almost equal numbers on the niddle and bottonm leaves, Fewer
nymphs were found on top leaves POssibly because all eggs did not
hatch or because 5t #as difflicult to detect the small nymphs that
had just hatched, Adults were distributed evenly on all leaves
irrcspective of thelr position on the plant,

The overall distribution or €ggs and nymphs as gounted under a
binoculor microscope arc pPresented in Fig S5} These confirm the
findings in the field, If these results are confirmed in future
erovtine fan diflferent stages will only be made fronm leaves most
Likely to give reliable results for the particular stage 1gea
top and middle leaves for eggs, middle ang bottom leaves rfor
nymphs and niddle leaves for adults.,
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Distribution on some varieties

Eggs and nymphs were counted on the most common varieties grown
in the country and grown at Makoka in a variety trial, Similarly
counts were also made on some varieties commonly grown around
Makoka. "These local e¢'llections Were also grown at Makoka from
which population counts of Bemisia_yere made.

Oviposition on different varieties commonly grown in Malawi is
indicated in Tig. 6 and the number of nymphs on the same varieties
is also shown in Fige 7. Fig,7 also shows the total level of
pParasitoids on all varieties combined,

The high oviposition on Chitembwere and Mbundumal i may reflect

the fact that thesge varieties had their leaves intact in July

and August. Between September and October ovippsition was highest
on Gomani followed by Kachamba. As all varieties had leaves this
Suggests that Gomani. was the most attractive variety for oviposition
and Kachamba wag next in line. Later trials will follow this up.
The trizl will be planted late to ensure that leaves are present
all the time and establlish the actual oviposition Prefercnces for
Bemisia with regard to the four varieties. The pattern of Lymphs
followed closely the pattern of €ggs on different varieties
indicating that svrvival, of Bemisia nymphs was not affected by

the variety,

The oviposition and nymphs on varieties locally grown around
Makoka are shown in Table 5. Oviposition was highest on Abiti
Sumani and Kamchanya Tespectively but lowest on Pirizodo followed
by Magaligawo and Nyasungwi., Kamchanya ang Magaligawo had the
highest number or nymphs followed by Magaligawo and Mpwapwa

B ard A, Kithekele and Abiti Sumani had the lowest nymph levels,

Distribution of parasitoid pupae an different plant positions
ir relation to Bemisia nymphs,
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Table 5 Bemisia tabaci (Whitefly) Population on Cas._va Local Variety
Collections at Makoka 1986/87

BGES
TARTETY DECEMBER JANUARY FEBRUARY MARCH MEAN NO/ CI‘I2
{foiti Sumani 4 0 12 4 5.00 0.092
Hrigodo 0 0 0 1 0.25 0.005
Iowapwa 14 Q o] 6 2 2.00 0.037
dthekele 0] 0] 4 4 2.00 0.037
Bhgaligawo 0 0 2 2 1,00 0.018
pwapwa 2 1 0 5 5 2.75 0.051
hilingano 0 0 .9 1 2.50 0.046
3mchanya 0 0 19 0 4,75 0.088
bwapwa 13 3 0 9 1 2.50 0.046
Zasu.ngwi 0 0 5 0 1.25 0.023
chamba 0 0 NR NR 0
ean 0.636 ] 8.600 2.00
Nymphs
giti Sumani, 5 0 3 1 2.25¢ 0.041
rigodo 7 2 3 o] 3.00 0.055
waapwa 14 0] 0] 5 11 4,00 0.074
Hinekele o] 1 4 1 1,50 0.028
lagaligawo 0 1 7 3 5.25 0.097
pwapwa 2 2 0 7 3 3.00 0.055
Iehilipgane 4 9 8 ) 6.50 0.120
&mchanya 10 0 10 4 6.00 0.111
Ipvapwa 1B 4 1 6 7 4,50 0.083
Iyasungwi 5 2 4 2 3.25¢ 0.060
Echamba 0 0 NR NR 0] o
Fean 3.36 1.45 5.70 4,70
NR - No Records taken



Records from the preliminary yield trial are presented in

Fig 8 = 11, Parasitism was very low on top and middle leaves
Figs 8 and 9, On bottom leaves parasitism was high and parasi-
tised nymphs were more than healthy ones between November and
December Fig 10, On iocal varieties this principle becomes even
clear with parasitism on middle leaves remaining constant at zero,
This is because the nymphs are still young and parasitised pupae
could not be detected (Fig 11). On *he other hand parasitised
bupac were very high on bottom leaves and kept the Bemisia
population low between December and March (Fig 11 and 12). The
results suggests that for a Teliable record of parasitism samples
shouid be collected from bottom leaves and certainly not from
top leaves. It is at the bottom and middle leaves where Bemisia
bupae are found. Parasitoid on individual. Yocal coilection
varieties are presented in Table 6, Parasitism was lowestcﬂbiti
Sumani, Nyasungwi and Mehilingano and highest on Kithekele and
lipwapwa 1B, There seems to be no obvious relationship between
nymph levels and rarasitism, This is mainly because results
include samples from top leaves where parasitoids could not be
detected. Figure 12 also suggests that Bemisia build up may be
kept in check by parasitoids helped by factors such as rains,
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F( % /! Whitefly Nymphs and Parasitoids on Cassava. Local Variety Collection
' Makoka 1986/87 Season
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Table 6 Parasitoid Population on Cassava ILocal Variety Collections at Makoka
1986/87
Variety Dec Jan Feb Mar Mean No./cm2
Abiti Sumani 1(3) 0(2} 0 0 0.250(1.250) 0.005(0,023)
Pirigodo £(2) 0(32) 1 g 1.750(8.500) 0.032(0.157)
Mpwapwa 1A 0(20) 0(6) 0 5 1.250(6.500) 0.023(0.120)
Kithekele 29(26) 2(6) 0(3) o 7.750(8.750) 0.43(0.16%)
Magaligawo 11(19) 0(7} 0] 0 2.750(6.500: 0.05%04120)
Mpwapwa 2 6(6; 0(3) o(1) o 14500(2.500) 0.028(0.046)
Mchilingano 0(19) 2(15) 0 o 0.500(8.500) 0.009(04157)
Kamchanya 4 0 2 0 14500 0.028 ,
Mpwapwa 1B 21(51) 0(3) 0 0 54250(13.500) 0.097(0.249)
Nyasungwi 1(3) 0(2) 0 0 0.250(1.250) 0.005(0.023)
Kachamba 2(32) 0(6) NR IR 1.000(19.000) 1.000(19.000)
Mean 7.273(16.455)  0.364 C.300 0.600
(7.455) (0.400)
E ( ) emerged

NR

HO Records taken



