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TRIP REPORT - INTSORMIL
 
CIAT-CALI, COLOI·1[3IA
 

May 17 - August 6, 1983
 

Travel er:	 Jorge A. CuarezlI1a, Department of Plllnt Pathology and Heed 
Science, l'lississippi State University 

.Pur-pose: To study nematode-fungal interactions in relation to sorghum 
root decline. This training provided on-site experience with 
sorghum culture in a tropical environment. The tenure at 
CJAT was necessal~ to fulfill a portion of requirements of a 
cooperative agreement bet\'/cen CIAT and rrlTSORI·lIL (A. I. D. 
Contract). Research performed with a portion of the 
requirements for completion of the Ph.D. degree in Plant 
Pathology. 

Places Visited: 

Colombia:	 Cal i
 
CIAT
 
Palmira
 
Santander de Quilichao
 
La Pradera
 
[3uga
 
Tulua'
 
La Union
 
Silvia
 
Popayan
 
Bogot.a
 

Persons Contacted: 

D,~. Lynn 11. Gourley, INTSOfn,HL, CIAT 
Dr. John L. IIi cke1, Di rector General, CIAT 
~1r. Ricardo Castarieda, Administrative Assistant, Government 

Relations, Gogota 
Dr. Douglas R. Laing, Director Crop Research, CIAT 
Dr. Aart van Schoonhoven, Entomologist Coordinator Bean Program, 

CJAT 
Dr. Marcial Pastor-Corrales, Bean Pathologist, CIAT 
D,~. Francisco J. I'lorales, Bean Virologist, CIAT 
Or. Shree P. Singh, Plant Breeder, BCCln Program, CIAT 
Dr. J. Carlos LO,?ilnO, Pathologist, Cassava Program, CIAT 
Dr. Sang-Won Ahn, Rice Plant Pathologist, CIAT 
Dr. (laim Castano, Rice Plant Pathologist, CIAT 
Dr. John E. Ferguson, I\gronomist Seed Production, Tropical 

Pastures Pro~lrcllll, Cll\T 
Dr. 11ario Calder6'Il, Entomologist, Tropical Pastures ProgrtJn', CIAT 
Dr. Jillian n. Lellne, Pasture Plant Pathologist, Tropical P,lstures 

Pro~)rall1, CJI\T
 
Dr. Fritz Krdll1CI" , COil1l11unication Scientist, International
 

Coopcralicn. CJI\T 
Dr. rerll'llH.ln Fel'nlllldc;~, CoordillJtl'r Scientific Training, CII\T 
0,". Vartall Gl/irt190SS~i\n, ICIUSl\l, CHIIWT 



Dr. Lois A. Gram, The World Bank, Washington
'·1r. Carlos A. Suarez, Orientation, CJAT 
Mr. Alfredo Caldas, Admissiorls Administrator, C1AT 
Mr. Johnson E. Douglas, Head, Seed Unit, CrAT 
Mrs. Francia V. de Agudelo, Plant Pathologist, ICA-PALMIRA 

Major Accomplishments: 

1.	 The tenure at CJAT was necessary to fulfill the requirements 
of il cooperative agreement between CIAT and INTSORf.1JL 
'A.I.D. contrilct). Research performed was a portion of the 

luirements for completion of the Ph.D. degree in Plant 
t110 logy. 

2. In this work, an attempt was made to study the relationship 
between nematodes and soil-borne pathogens in grain sorghum 
in soils low or high in aluminium concentration. 

3. To study the chronological order of occurrence and frequency
of soil fungi and nematodes in relation to grain sorghum
produced in the soils described above. 

4. To study the taxonomy and frequency of occurrence of nematodes 
and their correlation with physical and chemical properties 
of soil s throughout the Cauca Va 11 ey. 

5.	 To provide a basic appreciation to workers in different 
agricultural programs of the impact of plant pal'asitic 
nematodes on crop production. 

Observations: 

The resea rch performed at Santander de Quil i chao and throughout the 
Cauca Valley was possible through the assistance of Drs. Lynn M. 
Gourley, Agronomist, Marcial Pastor-Corrilles, Bean Plant 
Patholosrist, Sang-I'!on Ahn and Jairo Castano, Rice Plant 
Pathologists and their l'espective lilb personnel at CIAT. Field ilnd 
lab work were accomplished with the collaboration of Mrs. Francia 
V. de Agudelo, Plant Pathologist at Instituto Colombiano 
Agropecuario (ICA-PALMIRA) and Mrs. Manuel Coronado and Alvaro 
Jltiva techniciilns at CIAT. 

Santilnder de Quilichilo Research Station: 

Field studies \'/ere performed to determine fungi and nematodes 
associated \'/ith sorghum roots and stalks. Sampling \'laS 

accomplished at 30, GO, ilJld 90 dllYS post··planting in plots \'/11.h
different Al cOJlcentrrJtion (1.3 and 3.1 milliequivalcnt/lOO 9 
soil). Root uncl soil sC1ll1plr~1 from throe hybrids (DcKc11b 5~, OeKalb 
59, and DeKalb t12y) I'/ere takl:n ilt rdndom frolll experimental units in 
a complete block design, rcplicllted three times. 

Analysis of the diltil sllO\'lCd il nUJllber of fungi associated \'rith 
sorghulII roots and stilll:S. Of the fungi isolrJtcd, Curvulari(~. ,lunata 



val'. aeria, Phomu spp., and Fusal'illlll rnonil ifonne \'1ere isolated \'1ith 
the grea(est-fr~quency. C. TlmiiTa val'. (lena shOl',eci on average 
occurrence of 3n in roots' \'I-mlDrick redtOblack lesions . 
(symptomatic). Phomu SI1P. occurred in 18? and F. moniliforme in 
16% frequencies Tililie lm-, 1\1 concentration plot. l1lese same three 
fungi were recorded from samples in the high 1\1 concentration with 
an average occurrence of 37,28, and 14t, respectively (Table 1). 

Nematode analysis of soil and root samples was conducted in 
conjunction \·,ith fungul alwlyses. Criconol11i~lla xenoP{nx and 
Hel icotvl(!nclllls dihvstel'a \'Iere founom son---sa-IIIP'les Do and 133 
nema to((cs/2-~-OccOT soll) ta ken from these plots. 

Ne~1(ltolo~lical St~ Cauca Valley: 

As part of a nematode study throughout the Cauca Valley, 74 fields 
comprisin~ 1,346 ha were assayed for nemutodes. Large fields were 
divided into 8-10 ha sections for sampling. Each subsaml11e 
consisted of approximutely 200-300 cc of soil from the rhizosphere 
of an individual plant. Four subsamples taken at random were 
combined to form one sample. Eighteen nell;atode genera \-,ere 
identHied. Prc:tvlenchus zeae und Helicotylenchus dihystera \',ere 
found \·,ith 9reates-tfl'eque'ncy and in highest numberS-Clable 2). 

Othel' Stud ies : 

Colombia is a country \"ith great agricultural potenticll. The 
C19l'iculture is greaflj' diversified and a nUIPber of plant diseases 
were observed associated with losses of crop yields. One group of 
organisms in:rlicaU'd \-,e\'0 nematodes. l-:hilc visiting sorghunl farms, 
millers \-:0.re asked to clled the';r crops for phytosanitary problems 
including insects, fungi, viruses, and nelililtodes. Leaves, stems, 
seeds, soil, and root samples \','erc collected from a diversity of 
crops, sud as, ricc, tOlT.atoes, onion, mango, grapes, passion 
fl'uits, COCOllut, citrus, cotton, platain, etc. These sarnpl.::s \·,ere 
carefully alwlyzed and pest n1i1nCl9cment advice given \·,hen necessary. 
I\lso, pel'sonnel at ICA \-ICr0 consulted concerning val'ious problems 
in order that extension information might be provided to the 
farmers tl1rou~lh cstahli511cd prnqrams. Certain programs ut CTAT 
requested assistance in identifying the impact of nematodes on 
individual crops. 1\ I1relirllinary study I'/as performcd \'Iitll rice from 
CarimdguCl at tile rrquC!st of personnci in charge of tile CIAT Rice 
Program. I\dditionally, laboratory and support personnel \'Iere 
provided instruct"ion in nel1latode (~AtrllCtion methods, tilxonomy, and 
mOl'pl1010yy. 1\11 lectures lind demonstrations \-:ere directed to\'wrd 
increasing pel'sonnel ll\'1arencss of the impact of nematodes all crop 
production. 

(lbservations: 

Sorghum prndur.tion Ilas inr:reased in Colombiu during thr. pust years. 
Tol-ul areil plillltcd to sor~lhum ill the CaUCil VallC'y lias been 
estimated ilt 19,000 llil \·,Ilich is upprox'imately 17~r, of the total area 
planted to ';orglwm in Culombia. 



The most important use for groin SOr9hunl in the area is for animal 
production. Because of high production costs associated with other 
crops and the demonstrated rcsistol1ce of sorghum to drought, it has 
become one of the most importont crolJs ill the Cauca Valley. 
HO\'/evcr, pathological problems are a primary concern. Among the 
areas visited, charcoal rot was one of the most predominant 
diseases. Producers would like to increase sorghum production 
further uut real ile the 1illlitations pres~nted on soi Is of high Al 
saturation. I~ore research is needed in tile area of Al tolerance 
especially on the Llanos type soils. Since I \'/as conversant in the 
native lilnguaqe ilnd had mony opportunities to visit \'lith producers, 
it ueci1me obvious that techn"ical infomiltion on sorghulil pl"oduction 
is a primary need. Although extension information is not included 
in the I1HSORl"lJL mission, it might be appropl"iate to organiZf~ a 
wOI'kshop for ayronoJl1ists throughout CrAT and lCA. 

I believe INTSORMIL has a great future ill Colombia. Many people 
vii 11 benefit from thi s program. The Opr)(lrtunity that 1 had to 
pel'form a pOI'tion of my research in Cololl~bia \"/as an invaluable 
experi ence. A sci ent ifi c manuscri pt of the results has been 
prepa reel. 



Table 1.	 Percentage of occurrence of fungi in soils of different Aluminium 
concentriltion at Santander de Quilichao, ColGIl:bia. 1983. 

a 
Lo\'! Aluminium	 lIigh Aluminium 

Root 
b 

CrOl'/Il	 Root Cro\'/Il 

Pathoqens	 SC A S A S A S A 
--~-----------~-_---.:_--

38.7 8.2 40.4 21. 6 37.3 3.1 40.1 14.9 
17.5 15.3 22.8 21.6 27.5 24.5 22.1 52.2 
15.7 4.4 21.1 11.8 14.1 2.0 26.0 1.5 
9.1 44.3 8.8 27.5 8.9 46.9 5.2 10.5 
9.0 12.0 3.5 5.9 8.0 15.3 3.9 10.5 
3.9 10.~ 1.8 5.9 0.5 3.1 1.3 4.5 
2.0	 1.2 
1.2 1.8 2.0 0.4 1.0 1.3 4.5 
1.1 3.3 3.9 0.4 1.0 
0.8 1.1	 0.3 
0.6 0.6	 1.0 2.0 1.5 
0.4 
0.2 0.6 

0.3 
0.1 

a 
1.3 and 3.1 milliequivalent/IOO gr Soil 

b 
Including Gate and hybrids 

c 
Symptomatic: lesions on root 
Asymptoilid tic: no 1es ions 



c 

Table 2. Plant-parasitic nematodes recovered from grain sorghum fields 
in Cauca Valley, Colombia. 

Absolute Absolute Relative 

Nematode Frequency (%) Densitya Density(%)b 

Soil Soil Soil 

100.0 459.8
c 

63.7 
66.2 144.2 20.0 
37.8 92.1 12.8 
8.1 .13.0 1.8 
8.1 6.0 1.0 
4.1 3.4 1.0 
6.8 ~.3 0.2 
1.4 1.0 o. J. 

a 
Av(~rage number of each nematode found in all samples 

b Absolute density.~ average density of all plant parasitic nematodes 

No. of nematodes per 250 cc of soil 

Note: Tylenchoid, Dorylaimoid, and Apllelenchoid types are not listed. 


