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Abstract   

Pests have played a major role in reducing banana yields in Tanzania. Despite the fact that banana is important as staple 

food and cash crop, a 30 to 100% yield decline has been reported in the country due to weevil and parasitic nematodes. 

This review aimed at discussing the effects and management options for major banana pests in relation to climate change 

using online resources. The review identified the consequences due to climate change as increased pest's development and 

range alteration, interference of the temporal and geographical pest harmonization, increased damage potential from alien 

species, promotion of minor pest to major pest, loss of host-plant resistance and failure of biological control, these affects 

agricultural production. This suggests that, management options should be altered depending on the changes occurring in 

agricultural systems, in order to ensure sustainable solution to both weevil’s and parasitic nematode’s challenges. 
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Introduction 

General Background: Pests have played a major role in 

reducing banana (bananas and plantains) production in 

Tanzania
1-3

. However, banana crop has remained the first staple 

food and the main source of carbohydrate consumed by over 4.0 

million people in Kagera, Arusha, Kilimanjaro and Mbeya
4,5

. 

The production of this crop holds a great promise for income 

generation and food security to smallholder farmers, due to its 

ability to produce fruits throughout the year
6,7

. The crop is 

linked with cultural heritage to some ethnic groups such as the 

Haya, the Chagga and the Nyakyusa
8-10

. It is estimated that the 

crop provides smallholder farmers with highest annual income 

of about US$1,244
11,12

. Despite of banana’s economic and 

social importance, its production has declined to less than 

7t/ha
13-15

. The decline is attributed to emergence of banana 

pests
2,3,16,17

. 

 

Climate change is reported to alter the biotic and abiotic 

conditions and destroy ecological barriers, thereby affecting the 

distribution of parasites and their hosts 
18,19

. The alteration leads 

to range expansion or range contraction and this process 

continues, affecting agricultural production
20-24

. Other 

consequences due to climate change are reported to be 

accelerated pest development, disruption of the temporal and 

geographical harmonization of pests, increased damage 

potential from alien species, loss of host-plant resistance and 

failure of biological control
25-27

. Therefore the status and 

economic importance of different pests will vary depending on 

the agro-ecosystem and climate changes
28,29

. This justifies the 

truth that, a minor pest of today is a major pest in the future
27,30

. 
 

Management of these pests has remained a serious challenge for 

banana smallholder farmers due to the effects of climate change. 

Thus, understanding the influence of climate change on major 

and minor pest population dynamics, crop phenologies is an 

important factor for proper management decision making. This 

review therefore, aimed at discussing the effects and the 

management of major banana pest in relation to climate change. 

The information gathered will help in banana pest management 

decision and identify research areas.  
 

Major banana pests 

In Tanzania, major banana pests that are considered of 

economic importance are banana weevils (Cosmopolites 

sodidus)
2,16,31

 and nematodes (e.g. Rodopholus similis, 

Pratylenchus goodeyi and Pratylenchus coffeae)
2,3,32

. Far back 

in the 1970’s it was reported that banana weevils and parasitic 

nematodes have been the major cause of banana yield decline
13

. 

These pests are reported to reduce banana yields by 30 to 

100%
33-36

. 
 

However, there are minor pests like Mole rat (Tachyoryetes 

splendens) which is one of the most devastating underground 

rodents that attack roots and corms of banana
37

. Baboons feed 

on banana fruits more frequently leading to yield reduction
38

, 

and Silvering Thrips (Hercinothrips bicinctus Bagn.) which 

damages the fruits. 
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Corm weevil (Cosmopolites sordidus): The banana and 

plantains corm borer, (Cosmopolites sordidus) (Germar) 

(Coleoptera: Dryophthoridae), is the leading insect pest of the 

crop in Tanzania
16,15,31

. Huge counts of banana weevil have been 

documented in many regions of Tanzania, such as Kagera, 

Arusha, Kilimanjaro and Mbeya regions
3
. The pest is thought to 

be native in the Indo-Malaysian region
39,40 

.Cosmopolites 

sordidus is narrowly oligophagous, adults are active during the 

night and attracted to the banana plants by volatiles proceeding 

from fresh and decaying banana material
41

. The pest is 

commonly associated with crop residues and banana mats since 

it prefers corm odours
42,43

. Cosmopolites sordidus larvae can 

infest any stage of development of a plant, feed and develop 

inside the shoot by forming galleries or tunnels. Symptoms due 

to C. sordidus are yellowing of leaves, pseudostem weakness, 

reduced bunch formation and development, or presence of 

defective bunches.  Serious weevil attacks may lead to massive 

toppling of bananas. 

 

Influence of climate change on weevil pest 

For insects like weevil, the capability to complete their life 

cycle is a product of victorious adaptation to their host plants 

and to the climatic settings in which they are found
44

. Their 

survival, reproduction, abundance and dissemination are highly 

influenced by the environmental conditions
44,45

. Different 

factors such as feeding materials, altitude, rainfall distribution, 

temperature, banana cultivars and volatiles, soil status and 

types, banana management practices and farming systems 

influences weevil prevalence
46-49

. Temperature is reported to be 

the dominant factor for weevil’s life cycle completion
46,50-52

. It 

affects both the duration of the weevil life cycle and adult 

activities, which in turn disturb the economic impact of this pest 

and the way in which it is controlled
52

. This agrees with a report 

by FAO
53

 that, banana growing areas in Ecuador displayed the 

highest number of generations per annum due to provisional of 

better conditions for the development of C. sordidus in terms of 

temperature. Close synchrony of the weevil’s life cycle, plant 

phenology and agro-ecological zone determines the magnitude 

of crop damage
46,54

. Therefore, understanding the interaction 

between weevil, banana plant and environmental conditions is 

of prime importance in designing proper management options.  

 

Effects of banana weevil 

The banana weevil’s (Cosmopolites sordidus) damage is unique 

and can be identified straight by observation of the galleries in 

the rhizome of banana plant
55

. The damage is caused by larvae 

feeding inside the corm producing tunnels, resulting in reduced 

nutrient and water uptake, premature leaf senescence and 

reduced bunch filling
56,57

. The galleries deteriorate the plant and 

arrange for entry points for secondary pests, which quicken the 

decomposition of the rhizome tissues, and toppling
56

. It has 

been reported that, yield losses due to banana weevil increases 

with crop cycle
56

.  

In severe cases, through sucker death, toppling and snapping, 

the pest can cause banana yield losses of up to 100%
34,35,43

. 

 

Management of banana weevil in relation to 

climate change 

For effective management of weevil, the understanding of its 

biology is inevitable; this is because their life cycle’s are 

temperature dependent
58

. It has been reported that, the most 

damaging stage of banana weevil is the larvae stage which takes 

place in the corm
56,57

. Adult weevils are free living and feeds on 

plant tissues or crop debris with negligible damage
59

. Therefore 

management options should define the weevil stage to be 

targeted, the geographical location and environmental 

conditions. This is because management methods are likely to 

vary from one ecological-system to another and reflect the 

importance and pest status. Moreover, no single method is 

effective in managing the pest therefore, an integrated strategies 

for the management of the weevil is required. The following are 

some of the management options for banana weevil based on 

life stage of the weevil. 

 

Management of adult weevil: i. Crop sanitation, i.e. 

devastation of crop residues, reducing the number of suckers 

removal of mulches around the mat area has been reported to 

lower banana weevil damage by removing adult refuges and 

breeding sites
16,57,60

. ii. Use of pheromone trap
61

. iii. Local 

trapping using pseudostem
62,63

. 

 

Management of larvae: i. Remove the entire plants after 

harvest, cut the corm and pseudo-stems of harvested plants into 

small pieces and scatter them to dry
16,59,64

. ii. For establishment 

of a new field use seedlings from healthy fields to avoid 

transfering larvae
65

. iii. Hot-water treatment
58,65

. 

 

Management of both adult weevil and larvae: i. Crop rotation 

with non host crops
66

. ii. Ensure proper fertilization, irrigation 

and weed removal
67,68

. iii. The use of resistant cultivars
69,70

. 

 

Therefore, more researches are needed on biological behaviors 

of adult and larvae of this pest under dynamic agro-ecological 

conditions for the purpose of providing site specific 

management recomendations.   

 

Nematodes: Nematodes (parasitic and non-parasitic) are small, 

worm-like members of the animal kingdom adopted to live in 

almost every habitat
71-74

. Plant-parasitic nematodes spend either 

all or part of their life in the soil
71,74,75

. Radopholus similis 

(endo-parasite), Pratylenchus goodeyi (endo-parasite) and 

Pratylenchus coffeae (endo-parasite) are among the major 

banana nematode pest reported to cause significant yield losses 

in Tanzania
3,73,74,76,77

. Generally Radopholus similis is reported 

to be the most damaging specie across all banana growing 

regions in East Africa
2,75

. The specie was first reported by Cobb 

in 1891 in New South Wales in necrotic tissues of Musa sp. 

from Fiji
74,78

.  
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Pratylenchus goodeyi is indigenous to Tanzania but 

Pratylenchus coffeae was first reported in Zanzibar islands in 

1999 and confined to the humid lowlands
76,79

. Plant-parasitic 

nematodes have stylets, spear-like mouthparts that pierce cells 

and allow nematodes to feed on their hosts
71

. Nematodes have 

limited movement, but can be spread over long distances 

through flooding, equipment, shoes, infected roots and 

suckers
74,80

. 

 

Symptoms due to nematodes infestation are black or purple 

necrosis of epidermal or cortical tissue of roots, cavities 

formation, stunted growth, reduced size and number of leaves, 

yellowing or greenish-yellow bands along the leaf blades and 

reduced bunch weight
71,81

. Infected plants are also prone to 

wilting during moderately hot days, distortion of roots and 

sometimes bifurcation occurs after heavy nematode infections
82

. 

 

Effects due to nematodes 

Damage inflicted by nematodes depends on factors, such as 

their population density, the virulence of the species, host 

resistance or tolerance, climate, water availability, soil 

conditions, soil fertility, and the presence of other pests and 

diseases
73,83,84

. Yield losses of more than 50% are reported to be 

the result of nematode infestation
2,73,75

. Such losses are 

attributed to, weakened root systems, limited nutrient and water 

uptake, toppling of plants before harvest
73,75,85

. The infestations 

due to nematodes are compromise plant resistance to other soil-

borne plant pathogens
86

, which enter the plant tissues through 

areas damaged by nematodes leading to loss in resistance in 

some banana genotypes
73,87

. 

 

Influence of climate change on nematode pest 

Plant-parasitic nematode incidence, population densities and 

associated damage on banana plant, has been reported to be 

influenced by climate change
27,87

. Song et al.
88

 reported 

temperature as the most important determining factor for 

nematode abundances under different ecological conditions. 

This agrees with Bakonyi et al.
89 

who observed that increase in 

temperature affected soil nematode species diversity, 

community structure, trophic structure and species dominance. 

Temperature affects development and behavior of plant parasitic 

nematodes
74,90

, each species having optimum temperature for 

movement, metabolic rates, penetration, feeding, survival and 

reproduction
91-93

.  

 

Other factors reported to influence nematode pest are the 

introduction of new banana cultivars and the intensification of 

cropping systems in the face of climate change
87,94,95

. Moreover, 

changes in water regimes influence nematode’s abundance, 

community structure and the duration of nematode parasitic 

event, i.e. their reproduction, infection phase and the disease 

outcome
83,88

. 
 

Management options for nematodes in relation to 

climate change 

Management of parasitic nematode has remained a serious 

challenge for banana smallholder farmers in Tanzania due to 

lack of improved integrated pest management techniques, 

limited use of quality inputs, inadequate access to value-added 

cultivars and poor pest diagnostics approaches. Pratylenchus 

goodeyi and Pratylenchus coffeae are lesion nematode whereas 

Radopholus similis burrowing nematodeare bothmigratory 

endo-parasite in all life stages
71,74,87

. 
 

Management practices: i. The nematode load in the soil can be 

reduced with crop rotation
74,82,89

. ii. Fallowing for six 

months
71,82

. iii. Exposure of banana planting material to direct 

sunlight for a period of two weeks
71

. iv. Cover crops that are not 

susceptible to the nematode, such as Crotalaria spp., Raphanus 

sativus and Tagetes patula can be sown
82

. v. The use of disease-

free planting materials
28,74

. vi. The use of chicken and cattle 

manure at rate of 40 MT ha
−1

or more in combination with 

chemical fertilizers is reported to suppress parasitic 

nematodes
82,89

. vii. Hot water treatment; the infected plants are 

dipped in a hot water bath for about 30 minutes at 53-55
o
C, this 

eliminates almost all nematodes without harming the 

plant
71,81,95

. viii. The use of resistant banana cultivars
71,74,95

. ix. 

De-suckering; it has been reported that nematode densities and 

associated root necrosis and damage are higher in roots of 

banana suckers than in mother plants
90

, this suggests that de-

suckering reduces nematode building up for the next crop cycle. 

x. Improvement of soil conditions by applying good agronomic 

practices reduces the population density of parasitic nematodes; 

McSorley et al.
94

 and Wang and Hooks
95 

reported that in 

perennial cropping systems there is a great opportunity of 

establishing parasitic nematode’s natural enemies than in annual 

systems where there are continuous soil disturbances. xi. The 

use of quarantine systems, there must be an authorization for the 

transport of suckers and rhizomes between local production 

areas to restrict the spread of nematodes
82

. xii. Intercropping, 

banana farms can be intercropped with crops such as vegetables, 

coffee (Coffea arabica), maize (Zea mays) and cassava 

(Manihot esculenta)
82

. 
 

Therefore, researches should focus on modelling all 

management aspects like host plant resistance, biological 

control, chemical control and cultural practices based on 

temperature in order to ensure sustainable solution to parasitic 

nematode’s challenges. Again, due to differences in adaptation, 

plant parasitic nematodes require different management 

strategies for their effective control, researches should focus on 

identification of specific control measures. 

 

Conclusion 

Tanzania as other banana producing countries is faced by 

climate change impacts. Solution to solve pest challenges is 

possible through concerted efforts by the researchers, farmers, 

Government, and non-Governmental organizations. 
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