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Introduction
The Pest

A new exotic pest to Kenya 
and Uganda and a major  
threat to Eastern and Central 
Afr ica region

First repor ted in Kenya and 
Uganda in 2002.

Attacks a wide range of 
Eucalyptus species

Belongs to the Wasp gall-forming hymenopterans

Commonly called the Blue gum chalcid (BGC).

This pest belongs to a new genus and species descr ibed by M endel
at el, 2004. Leptocybe invasa

I t is believed to have or iginated in Australia

The pest has been reported in other  areas;
Outside Afr ica;

I ran, I srael, I taly Jordan, Spain, Syr ia, Turkey-(Mendel et 
al 2004)

In Afr ica;
Alger ia-(Mendel et al 2004)
Uganda-(Nyeko 2004)
Kenya-(M utitu 2003)
Tanzania-(Madoffepers com.)

Pest Taxonomy and wor ld distr ibution

Adult about 1.5 mm in length
Black in colour
Antennae shor t, 11 segments, last 3 
forms an ovate club
The insect has power of flight,  
wind assisted in dispersal
Par thenogenetic thelytokus form 
reproduction (Only Females are 
known)
An adult can lay between 80 – 100 
eggs
Eggs laid beneath the epidermis
Egg ovoid, white, and semi-
transparent
Stenophagous insect

Biology of  L. invasa

Blue Gum Chalcid Adult (X 40)

Semi-transparent egg

Life cycle of L. invasa

Adult stage 
– 10 days

Eggs semi-
transparent

Galls where egg
develops into 
larval
then pupal
stage

Adults emergency
holes on twigs, leaves etc

L. invasa causes severe injury to 
young foliage of eucalypts by 
inducing galls formation mainly 
on rapidly growing shoots

Galls on leaf mid-r ib, petiole 
and twigs

Mostly attacks seedlings and 
young trees (>5yrs), may attack 
older  trees.

Already noted on E. 
camaldulensis. E. saligna, E. 
grandis

Symptoms of Damage on host trees

Galls are deformations on 
plants due to attack by gall 
forming wasp
Repeated attacks leads to 
stunted growth on the shoots
Old attack shows emergence 
holes
On heavily attacked young 
trees (2 – 4 yrs) the canopy 
hangs due to the wait of the 
galls

Symptoms (Signs) of attack

Emergence holes on a twig

Objectives
Determine spatial distr ibution, 

incidence and sever ity patterns of 
L. invasa in Kenya and Uganda

Determine factors associated 
with L. invasa infestation and 
damage sever ity patterns in Kenya 
and Uganda

Mater ials and methods
Data for  BGC Distr ibution, incidence and sever ity patterns

Surveys conducted Dec 2005-May 2006

Cr iter ia of choosing the stands assessed

Wide var iation in biophysical factors, esp. altitude

Wide range of host species

Accessibility to the farms

Size of stand (at least 100 trees)

Extensive survey  car r ied out on 312 farmers’ woodlots 
composed of:

155 stands from 5 major  provinces cover ing 18 
distr icts in two Agro-ecological zones in Kenya

157 stands from 11 distr icts located in 7 Agro-
ecological zones in Uganda
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Stand - fir st crop and coppices < 5yrs. old assessed.

In each stand 60 trees were selected from 3 randomly selected 
plots of 20 tree each 

A total of 936 plots were assessed in both countr ies

Materials and methods – Cont’d

Assessment of BGC damage sever ity

Determined by BGC gall density on crown shoots

Four -point scale:

Category 1:  None- Seedlings/trees with no gall damage.

Category 2:  M inor - Seedlings/trees with galls less than 25% of 
total shoots.

Category 3:  Moderate- Seedlings/trees with galls between 25-
50% of total shoots

Category 4:  Severe- Seedlings/trees with galls more than 50% of 
total shoots.

Other data collected at site includes;

Altitude

Tree species

Topography

Age of tree

GPS x,y co-ordinates 

Secondary data on agro-ecological zone

Data Analysis

Data managed using Ms. Excel Windows 2000

Mean damage score and percentage incidence analysed using ANOVA

Average BGC damage incidence and severity mapped using GI S software

Regression and cor relation analyses used to determine relationship 
between BGC damage incidence and severity and altitude and  agro-
ecological zones (AZs) - tree age and topography.

Materials and methods – Cont’d Results
Number of Eucalyptus trees assessed in Kenya 
and Uganda

6060-E. maideni

19569103029267TOTAL

120120-E. robusta

43006403660E. saligna

1210778804227E. grandis

298216021380E. camaldulensis

TotalUgandaKenyaEucalyptus species 

Sever ity pattern of BGC damage in different distr icts in Kenya Sever ity pattern of BGC damage in different distr icts in Uganda

 
 
 
 

BGC incidences and severity on different Eucalyptus 
species in Kenya and Uganda

 

% Incidence  Mean sever ity Species 
Kenya Uganda  Kenya Uganda 

E. camaldulensis 52.2 71.3**   1.6 2.4** 
E. grandis 56.4 39.1*  1.9 1.8* 
E. saligna 53.8 32.4*  1.7 1.4* 
E. robusta - 36.8*  - 1.6* 
 
Value with different number of stars in column are sig. diff. at 
5% probability level 
 

Average BGC percentage infestation against trees Species 
in Kenya

Average BGC percentage infestation against tree species 
in Uganda 
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Overall per centage BGC incidences at the two Agr o-ecological 
zones in K enya 

 
 

AZ Tree species %Incidences 

Zone 2 E. camaldulens is 46.7
*
 

 E. grandis 43.6* 

 E. saligna 45.8
*
 

Zone 3 E. Camaldulensis 54.7
**

 

 E. grandis 64.0*** 

 E. saligna 64.6
***

 

* No signif icant dif ference incidence amongst species in AZ2 

* * Significant di fference incidence amongst species in AZ3 

BGC incidence was lower  in AZ2 (45%) as compared to AZ3 
with 62.4%.

No sig. diff.(p>0.05) in the percentage incidences amongst the 3
tree species in AZ2 but there was sig.diff. amongst species in AZ3

Overall there was a sig. diff.(p<0.01) between the two zones.

BGC incidence and severity in different agro-ecological zones 
in Uganda. 

Zone Incidence (%) Aver age sever ity 

E. grandis*    
Eastern Highlands  23.9 b 1.5 b 
Southern Highlands  0.0 d 1.0 d 
Southern Dr ylands  43.8 c 1.8 c 
Eastern  61.1 a 2.4 a 
West Nile  90.3e 3.2 e 
Lake Alber t crescent  65.3 a 2.3 a 
Lake Victor ia Crescent  78.9 ae 2.5 a 
 
E. camaldulensis*   

 

Southern Dr ylands 65.1 a 2.3 a 
Eastern 91.3 a 2.7 a 
West Nile 80.0 b 2.8 a 
 
E. saligna**   

 

West Nile  52.5 1.9 
Eastern  34.6 1.4 
Southern Dr ylands  8.3 1.1 
Southern Highlands  0.0 1.0 
Eastern Highlands  0.0 1.0 
 
*  For each of incidence and average severity, means followed by the same letter within a column are not significantly different at 5% 
probability level. 
* * Differences in incidence and severity of L. invasa not analysed using ANOVA because of insufficient number of stands scored per zone. 
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Overall percentage BGC incidences at altitude levels in Kenya 
 

Tree species 
Altitude 
(masl) 

% 
Incidences 

E. camaldulensis 
2000-1501 54.3 

  1500-1000 57.4 
  60 -20 40.3 
E. grandis 2000-1501 60.3 
  1500-1000 53.6 
  60-20 20.5 
E. saligna 2000-1501 43.0 
  1500-1000 57.9 

 

no sig. diff. (p>0.05) amongst species
BGC incidence lower at lower altitudes
In Kenya there was no sig. cor r. (p>0.05) between 

percentage incidences on high altitude for  the three 
species.

Sig. corr. (p<0.1) between percentage incidence and 
altitude for E. camaldulensisat low altitude levels

Correlation of E. camaldulensisat Coastal Area

y = 0.9037x - 1.3803

R2 = 0.7317
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Relationship of BGC damage incidence and severity in Uganda

y = -0.0765x + 155.02

R2 = 0.6919
P = 0.000
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E. grandis

y = -0.0017x + 4.4093

R2 = 0.6258
P= 0.000
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Relationship of BGC damage incidence and severity in Uganda – Cont’d

y = -0.0441x + 131.69

R2 = 0.2957
P = 0.003
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E. camaldulensis

y = -0.0011x + 3.9215

R2 = 0.2542
P = 0.004
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Discussions
Since invasion BGC is widespread in Kenya and Uganda

Its biology – thelytokous reproduction, power of flight
Suitability of environmental conditions eg temp.
Large tract of host species is the area
Possible lack of principal natural enemy

The diff. in the incidence and severity patterns of BGC in 
the two countries

Possible due to species site mis-match
Incidence and severity amongst AZs

Diff. in climatic conditions eg temp., rainfall patterns
Diff response to BGC by host species in diff. Azs

BGC incidence & severity relationships and altitude:
BGC infestation observed from 9 – 2000 masl but not 

above. 
negative relationship on Ec. and Eg. in Uganda
Positive relationship in Kenya at low altitude requires 

mores intensives studies for varidation

Conclusions

BGC infestation occurred widely in Kenya and Uganda

BGC damage incidence and severity varied sig. amongst 
Azs

BGC incidence was not observed above 2000 masl

All the Eucalyptus species assessed had BGC infestation

Recommendations

Studies on optimal environmental conditions for BGC

Further investigation on the variation amongst the host 
species needs carried

BGC management efforts should be more focused in 
areas of high BGC infestation

Long-term studies on the BGC damage and population 
dynamics in AZsnecessary

Classical biological control and Host plant resistance are 
possibly most viable options. 

Way Forward

• Israel has a number of potential 
Classical biological control agents

• Collected from Australia and shipped 
to Israel

• Rear ing going on at present

• Tr ials releases likely underway soon

Way Forward – Cont’d

• FABI  to assist in developing a regional 
proposal on the development and 
implementation of CBC in East Afr ica –
TAFORI (T), FORI (U), KEFRI (K ).

• Assist in selling the proposal to the donor 
community with an aim of obtaining 
funding

• Increase and expidite linkages between 
participating countr ies and Israel and 
Australia.
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