
IntroductIon 

Report of Site VlIlt to the International" Meloldo&Yne Project 
March 21-23, 1983: Raleigh, NC 

Members of the review team were impressed by the accomplishments of the international 
Meloldogyne Project (IMP). The communication network established among agricultural 
scientIsts throughout the world is noteworthy. The interactIon between scientisu at 
North Carolina State UniversIty (NCSU) headquarters and cooperators hu given many of 
the sclentlsu in LOC's a much needed, enhanced image with governmental officials in 
their countr ies. 

During the period of this project much relevant information has accumulated about root
knot nematodes and their Importance in crop production. The scientisu at NCSU h01ve 
characterized the four most Important spc-cies of Meloldogyne by assembling over 1000 
populations of root-knot nematodes from all over the world. The morphology Is now well 
understood as a result of the detailed studies by llght and scanning electron microscopy of 
several Hfe stages. The existence of a limited number of races within species i.s now well 
established through the use of a standard host differential test. The chromosome numbers 
of the species have been thoroughly examined. Practical guides for identification now in 
use in LOC's are now available for use by general biologists, as well as lly nematologlsts. 

We consider the accomplishments of the IMP to date to be: 

a. Thorough taxonomic review of the genus Meloidogyne and proof that 9'W, 
of the popUlations collected represent only four specIes. The most common 
one ls M. incognita which has four recognizable subspecUic dIvisions 
(race:..). "'This wIll simpUfy the task of plant breeders. 

b. The existence of races demonstrated the necessity of directing breeding 
for resistance toward the most prevalent populations in each of the regions 
of the world. 

c. The finding that a particularly virulent Isolate of a fungus, arlglnall)' 
discovered in Peru, has potential for use eisewhere as an agent that 
destroys nematode eggs. 

eS. The demonstration that attack by one nematode species can break the 
resistance of a piant to another species to which the cultlvar posseses 
genetic resistance. 

e. The start of a program to locate sources of genetic resistance to root-knot 
nematodes by screening germplasm collections and breeding llnes submit
ted by International Agricultural Research Centers. 

f. Possibiy the most Important contribution is that work on practical control 
of damage to crops by root-knot nematodes is now underway in many 
LOC's. This work should continue after IMP terminates. 

Review of Contract (ct. Scope of Work Document, p. )) 

2-d-l. Very well done. The scientist.·at NCSU have characterized 9'96 of the population. 
collected around the world. Further major effort lJ not warranted. 
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2+2. Ecolollcal studies. The. were n~t well dellped. The publlcatlon produced 
appears to result from IUrvey of data from questionnaires. Little information of value has 
relUlted. 

2 ... ,. In prolress-see elsewhere in report for details. 

24-4. Cropp Ins systems-nG concerted effort until now. Cooperators hnve been alerted 
to evaluate their crop rotations. 

2-<1-'. The Information network is an outstandInI accomplishment. 

2~. Interaction w!th International AlrlcuItural Research Centers has Improved, 
especiaUy in connection with the search for resistance. 

2-<1-7. TraInlns. The Internal evidence of effective traInlnl is that the reports from 
cooperators are ImprovIns~ as shown In the proceedInss of the workshops. Further 
tralnInS beyond the current workshop is no lonser required. The prov lslon for a travelllns 
specl&list In croppIns systems analysis wllJ accomplIsh a tralnlns function. 

2-d-1. Technolo!)' transfer. Ms. C. Carter hu proved to be effective and the visits by 
Drs. Sasser and TrlantaphyUou were of sreat Importance. 

2-<1-9. Publications. The publications produced by IMP are outstandlns, both In content 
and format. The utlllty of the proposed text to be based on proceedInls of the AprIl 19.3 
workshop is questionable In the opinIon of the Review Team. ExlstIns pubUcatlonl ~ 
be revised al new Information warrantl. 

With these accomplishments In mind, the Review Team examined the objectives listed in 
the continuatIon proposal We conclude: 

1. The work planned for the next three yean should be designed to brInS about an 
orderly termination of the IMP. To this end, we respectfully recommend 
certain aIteratlons In the approach to several of the ·proposed obJectIvel In 
order to focus research efforts more sharply and critically on achlevlnssoail of 
luting. beneficial Impact on root-knot control In LOC's. 

The Team as reed that 'hree areu lhould be stressed: (a) screenInI for 
reslltance, (b) an evalua~lun of cropp Ins sequences practiced In selected LOC'I 
with respect to their effects on nematode populations and crop yields, and (c) 
the provision of lupport for efforts of cooperatorl to produce materials for use 
In nematode extension work In their. COUI tries. Each of these is discussed In 
detaIl In this report. 

2. We also sugsest that the work on lystematIcs, morpholosy, ecology, and lpecles 
Interaction. no lonser falls within the scope of IMP. 

,. We further recommend that the budset be revised to reach a total expenditure 
of $900,000 for the three yearl of continuation and that the project elote by 
September 1916. 

~. The extenllve collectIon of populatlonl of MeloldolYne from around the world 
wUl be lo.t at the conclullon of IMP, ooJeu provllion 11 made for lu 
maintenance (In Science 2201163). We urse that NCSU serlou.ly con.lder way. 
of malntainln, repre .. ntatlve populations at Ralel,h. 
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Evaluation of Screening for Sources of Resistance to Meloldogyne 

Screening of germplum from several Intern~tlonal Agricultural Research Centers Is 
\l"lderway. We detected the lack of clear goals of the screening program and the lack of 
suff1~lent attention to the techniques employed. Some of the candidate planu represent 
breeding lines already produced for other purposes, whUe others are simply accessions 
from germ plasm collections. Still others are already known to be resistant to Meloldo
~. We recommend: 

.. The Initial search for genetic resistance to Melold~ shou~d be done at 
NCSU. Th1.s should examine responses to the four races of M. incognita, 
the two of M. arenada, and to each of the other two important species. 

b. A search should be made for techniques to simplify the proc~dures to 
permit rapid rejection of nonresistant accessions after one life cycle of the 
nematode. 

c. Screening should proceed in three stages: (1) initial rejection of accessions 
susceptible to all populations tested; (2) retest of promising accessions on 
five populations of each kind representing different geogra,)hical origins; 
(3) retest of selected resistant accessions by some cooperators using 
~veral populations from their own localities under the-ir C'onditions. 

d. The screening program should place major emphasis on examination of the 
avallable germplasm of important food crops of the world. 

Evaluation of Cropping Sequences and Nematode Control in lDC Crops 

The objective of establishing economic thresholds for the wide variety of crops in the 
many cooperating countries is overambitious and clearly beyond the scope of this project. 
Nevertheless, the methodology outlined could provide some general relationships between 
nematode numbers and crop response, as well as information on nematode population 
Increase on the crops involved. Development of crJpping systems for management of 
root-knot nematodes has been mentioned repeatedly as a goal of the IMP In the past, but 
little has been accomplished toward this goal beyond the Independent contributions of the 
cooperators. This objective is a concrete attempt to address those components which 
would make up the cropping system. 

The propo~d methodology to estabUsh small plots in fields having Meloidogyne population 
gradienn is considered efflclent, since it involves minimal effort on the part of 
cooperating growers and provides two separate data sets from the same series of plots 
<.! .. !., crop responseiata and nematode population response). Judicious selection of 
cooperators is essential for optimum choice of test sites and for minimizing fallurei. 
DetaUed studies on one crop, such as sampUng studies, are not recommended; instead, we 
recommend that research focus on fewer plots on a wide variety of crops so that data are' 
obtained lor more componenU of potential cropping systems. Test crops should Include 
thOle commonly Krown In rotations In the regions, as well as intercropping systems and 
fa !low, if prevalent. We doubt that parameters of Seinhorst's equations could be obtained. 
Economic thresholds are not a feasible Koal-not only are such data difficult to obtain, but 
no economic Analysis is proposed. 

The provision of a cropp InK system ~clal1st to visit selected cooperators Is useful, since 
he could stimulate this type of research among cooperators and could Impart some unity 
of methodololY to different cooperators. We anticlpate that the IMP w1l1 be a Itlmulus to 
e.tabllsh lonl-term studies of thLs type around the world. The IMP should produce I 



summary of these new studies, as well as of previous related work, together with 
standardized procedures for conducting such projects. 

Evaluation of Technology Transfer 

~ a fitting conclusion to the entire IMP. support to cooperators should be offered to 
assist them in the production of materials for extension of knowiedge to growers. A 
cooperator must provide his own ideas of information prepared in suitable form for the 
culture of his own region. Support from NCSU should be limited to help with graphics, 
check of accuracy, sample co~ies of printed matter, etc. The IARC's have much 
experience in technology transfer and the cooperators should be encouraged to take 
advantage of this experience. 

Two research projects wert'! proposed which we agree are biologically sound, but need to 
be approached with caution or be considered outside of IMP. 

Biological Control 

As proposed, this consists of a test of a single strain of a common soU fungus found by 
Dr. latala at CIP in Peru. It shows some promise because it feeds on young eggs of 
Meloidogyne. Before undertaking large-scale testing of the potential agent of biological 
control, the IMP should test this fungus in several ways in the U.S. to describe its biology 
and assess its efficacy. If it lives up to Dr. latala's expectations, it should then be 
distributed to cooperators for further evaluation. Caution sould be exercised in 
recommending this biological control system until testing is done carefully. 

Species Interaction 

The finding of a specific interaction between certain populations of M. incognita and of 
M. ~naria that leads to breaking of resistance is of great significance. But we conclude 
that investigation of this phenomenon falls outside the scope of the IMP. We, therefore, 
recommend that separate funding be sought for this aspect of the subject. 

Summary 

Our overall assessment of IMP is that it has accomplished very much, given the time 
allotted :md the state of knowledge in existence when the work began. The project will 
leave a legacy of trained, interested scientists around the world who will continue to find 
practical ways of increasing food production as a resuit of their experience in IMP. We 
have. attempted to outline a program for concluding IMP in an orderly fashinn and, at the 
same time, adding useful knowledge. We suggest continuation of the effort to find 
resistant germplasm, the accumulation of knowledge of effective cropping systems for 
controlling root-knot losses, and a program of production of materials for extension t~ 
growers in LOC's. We believe the existing personnel can accomplish these in the next 
three years with the suggested budget. 

Respectfully submitted, 

Victor H. Dropkin Ik@ H. c:;:b + 
Clanton C. Black, lr. 

John M. Ferris 

Robert McSor ley 


