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Crop Protection Compendium

the world’s most comprehensive site for 
information on crop pests

what is the Crop Protection Compendium?
The Crop Protection Compendium is an encyclopaedic resource that brings together a wide range of different types of science-based 
information on all aspects of crop protection. It comprises detailed datasheets on pests, diseases, weeds, host crops and natural 
enemies that have been sourced from experts and edited by an independent scientific organization. The datasheets are enhanced with 
data from specialist organizations, images, maps, a bibliographic database and full text articles. New datasheets and datasets continue 
to be added, reviewed and updated. 

In early 2018, key new functionality will be added to the Crop Protection Compendium. The Horizon Scanning Tool is a decision 
support tool that helps users identify which species might enter a particular country from another country. The tool will generate 
a list of species that are absent from the ‘area at risk’ but present in ‘source countries’ - i.e. neighbouring or selected trading 
countries or countries where there are major transport or infrastructure links.

what does it cover? 
Pest identification / taxonomy / morphology / symptoms, detection and diagnosis / geographical distribution, introduction and 
spread / phytosanitary risk / biology and ecology  / habitat, movement and dispersal / natural enemies / economic, social and 
environmental impact / invasiveness / pest management / seed pathology / crop production, botany and uses / genetic variation 
and breeding / production and international trade

interactive encyclopedias



vital stats 
• Over 27,000 datasheets and 3,600 detailed datasheets on crop pests, diseases, weeds, invasive plants and natural enemies, 

with contributions from the GCIAR centres, EPPO, FERA, FAO, PROSEA, USDA and World Bank    

• More than 200 detailed crop datasheets    

• Information on an additional 23,000 species   

• Over 8,000 pictures to allow for easy identification and teaching    

• A subset of the latest research on crop pests from CAB Abstracts, updated weekly, with full text of selected journal and 
conference articles    

• Interactive glossary with more than 21,000 terms, some multilingual, including information on pesticides and biopesticides

• A library of documents, some specially commissioned on various aspects of crop protection, including texts on invasive 
plants, horticulture, economic impact, postharvest issues and safe movement of germplasm    

unique features  
• Extensive global coverage of crops, pests and natural enemies in a single resource with fast and easy navigation between 

text, images, maps and databases   

• Up-to-date information on the latest literature on the spread, detection and control of pests and diseases   

• Report generator to enable key information to be rapidly edited and disseminated   

• New maps of species distribution, including grabbing-and-panning and zoom functionality   

• Pest distribution data from the EPPO (European and Mediterranean Plant Protection Organization) PQR database,  
CABI/EPPO maps, IPPC (International Plant Protection Convention) Official Pest Reports and other sources

• Citation linking in text and tables to references at the end of datasheets

• Access to additional resources: ID keys, image libraries, pest distribution data, phytosanitary information

• Simultaneous site search for a particular species/term across abstracts, datasheets, glossary and full text

• An advanced datasheet search to help with identification and quarantine issues

what questions can it help answer?
• What are the key facts about a particular pest?
• Where can I find up-to-date scientific information on a pest?
• Which pests can attack my crops?
• How do I deal with a particular pest?
• Where in the world does a pest occur and what is its impact?
• What are the quarantine implications of a pest or a crop import? 

who uses it? 
Extension officers / Lecturers and students / Researchers / Plant quarantine officers / Policy makers / Crop managers / Crop 
protection practitioners (both public and private sector) / Seed and biotechnology industry workers / Agrochemical industry 
workers / Plant breeders / Entomologists, plant pathologists, nematologists and weed specialists

contact
our Sales team for more information and to request a free trial: 
CABI Head Office, Nosworthy Way, Wallingford, Oxfordshire OX10 8DE, UK. T: +44 (0)1491 829313, E: sales@cabi.org

www.cabi.org/cpc

 

 

 
INTRODUCTION  

Banana is an important crop in agriculture economy of 

Pakistan. Major production (about 90%) comes from the 

Sindh province, while around 10% is produced in the 

Baluchistan. It is an export commodity; Pakistan earned 

2.5392 million U.S. dollars by exporting 58,786 metric ton 

out of 96,545 metric ton total production from 22,098 

hectors, in 2011 (http://faostat.fao.org). Banana was first 

introduced in the Sindh in 1913 from Bombay (India). Later 

many varieties were brought at different times from India, 

Sri Lanka and Bangladesh. Among them Dwarf Cavendish 

(Basrai) proved superior in Sindh climate and was released 

for general cropping in late 1950s (Khalid and Soomro, 

1993; Bhatti, 1991). Currently this is the major cultivated 

variety, while William hybrid which was introduced first in 

1969, then in 1978 and in 1985 from Queensland, Australia 

(Khalid and Soomro, 1993) and some Chinese varieties 

which are recently being introduced, cover less than 10% 

area under cultivation.  There are many economically important diseases of banana. 

These include bacterial diseases like bacterial soft rots of 

rhizome, pseudostem and bacterial wilt, while Banana 

bunchy top disease (BBTD) is the most devastating viral 

disease which is threatening Pakistan’s banana industry 

since 1991 (Hyder, 2009). Fungal specie i.e. Fusarium 

oxysporum f. sp. Cubense (Foc) causes fusarium wilt or 

Panama disease, which is highly damaging disease of banana 

(Bentley et al., 2001). Recently in 2012 a disease has been 

noticed in few banana fields of district Thatta and 

Hyderabad in the Sindh, affecting Dwarf Cavendish (Basrai) 

plantation (Syed et al., 2015), showing symptoms similar to 

Panama disease. Based on the morphology of isolated 

fungus from infected plants, Syed and colleagues (2015) 

identified the pathogen as Fusarium oxysporum f. sp. 

Cubense. In a parallel pioneering work, Ordonez and 

coworkers (2015) confirmed based on PCR diagnostics and 

mating experiments, that the tropical race 4 of Foc is causing 

Panama disease in Dwarf Cavendish plants in Pakistan 

(Ordonez et al., 2015).  Fusarium oxysporum Schlecht emend. Snyder & Hansen is a 

soil born, diverse and quite adaptive ascomycete fungus that 

includes pathogenic strains infecting human, animal and 

plants and a diverse range of nonpathogenic strains (Gordon 

and Martyn, 1997; Fourie et al., 2011). The plant pathogenic 

strains are divided into special forms or formae speciales 
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Fusarium wilt or Panama disease poses a great risk to banana production worldwide and is caused by Fusarium oxysporum f. 

sp. Cubense (Foc). Its tropical race 4 (TR4) is a major problem for Cavendish banana growing areas. Basrai (Dwarf 

Cavendish) is the major cultivated variety in Pakistan and now recently been reported to be affected by Foc TR4 in certain 

areas in the Sindh province. To genetically characterize, three independent isolates (P.TH1, P.TH2 and P.Th3) were sampled 

from different fields in district Thatta and fungus was isolated on potato dextrose agar. The pure fungal isolates were used to 

establish Koch’s postulates by testing their pathogenicity on tissue cultured Cavendish banana. A diagnostic PCR assay was 

optimized and used to sequence a reported molecular marker for specific detection of Foc TR4 and to sequence 28S-18S 

ribosomal RNA intergenic spacer region (IGS) from these local isolates. The phylogenetic of Pakistani isolates suggests that 

they belong to previously characterized lineage V of tropical race 4 of F. oxysporum cubense with 99% bootstrap support 

and show close relationship with Indonesian and Malaysian Foc TR4 isolates. The rapid spread of this disease in different 

banana growing areas of the Sindh is alarming and necessitates effective control of this through chemical and biocontrol, if 

remains unchecked, Foc TR4 can raise havoc to banana industry in Pakistan and would be devastating economically.  

Keywords: Panama disease, Fusarium oxysporum f. sp. Cubense, tropical race 4, banana wilt, phylogenetic analysis. 
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