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ABSTRACT 

Three field experiments were conducted for the evaluation of non-volatile 
granular nematicides in yam (Dioscorea rotundata Poir). Nematicides were 
applied over the furrow at planting or both at planting and post-planting. 
Aldicarb was more effective controlling nematodes and increasing yields of 
high quality tubers than carbofuran and fensulfothion. The absence of signifi
cant differences between single and split applications of the same nematicide 
indicates that postplanting treatments are not necessary. The results substan
tiate the importance of controlling nematodes in yam production. 

INTRODUCTION 

Yam, Dioscorea spp., is widely planted in Puerto Rico and constitutes 
one of the most important starchy crops. In spite of the fact that 
production has not changed during the past decade, farm value has 
increased significantly. In 1960-61 the farm value of a hundredweight of 
yam was $3.64, whereas in 1979-1980 the value had increased to $22.45 
(5). 

Farm value, production, and quality of yam are greatly hampered by 
the attack of soil organisms, particularly nematodes. These attack the 
roots and the cortical tissue of the edible root stalk producing dry black 
lesions which affect its quality and thus its commercial value. The first 
report on the association of nematodes with yams was by Steiner (18). 
West (19) described the symptoms of the nematosis and named the 
disease dry-rot of yam. For many years the disease was believed to be 
caused solely by Scutellonema bradys. Acosta and Ayala (2) reported that, 
at least in Puerto Rico, another nematode, Pratylenchus coffeae, also 
produced the disease and caused greater damage because of its widespread 
distribution throughout the Island. According to these investigators both 
species produce cracks and dry black lesions in the cortex of the tuber, 
and in cases of high infection the internal white flesh is greatly deterio
rated. T he disease is progressive in tubers stored under ambient temper
ature. Sections of the edible roots are used for food or planting material; 
the use of planting material with a high proportion of dry rot results in 
poor stands in the field (12). 

The effectiveness of non-volatile nematicides in other root and tuber 
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crops such as potatoes, sweet potatoes, carrots and sugar beets has been 
shown by various investigators (1, 8, 10, 13, 14, 15, 17). Limited published 
research has been directed toward the evaluation of "seed" or tuber 
treatments of yam (6, 7, 12, 16) and to a combination of tuber and soil 
treatments ( 4, 16). Other authors have emphasized soil treatments alone 
(3, 6, 9, 16) . This paper presents results of field experiments where 
various non-volatile or granular nematicides applied to the soil were 
evaluated for the control of nematodes and yield improvement. 

MATERIALS AND METHODS 

Field experiments were established, one each, during the spring of 
1979, 1980 and 1981 at the Corozal Agricultural Experiment Substation 
in an Ultisols soil (42.36% clay, 29.64% sand, 28.00% silt, 2.21% organic 
matter and pH 4.58) predominantly infested with P. coffeae and Rotylen
chulus sp. White yam, D. rotundata, tuber pieces of approximately 1/ 2 
lb. and infected with P. coffeae were planted at a distance of 0.45 X 1.5 
m in experimental plots consisting of 4 rows 4.5 m long. Nematicides 
were applied in a 30 em wide band over the furrow at planting, and in 
1979 applications were also made along each side of the rows 4 months 
after planting. The application was made by hand from glass jars, whose 
plastic caps were perforated with 2-mm diameter holes to facilitate even 
distribution of the material. Three soil samplings were made for nema
tode determination: before treatment, 6 weeks after treatment and at 
harvest. In the laboratory, nematodes were isolated from 250 em soil 
samples with the method described by Christie and Perry (11). Number 
of P. coffeae and Rotylenchulus sp. in three samplings of each experiment 
were averaged and the percent of nematode control calculated. P lants 
were fertil ized 1 month after sprouting with an 8-8-13 analysis at the 
rate of 1,120 kg/ ha. Ametrine and Gramoxone for weed control and 
Benlate for foliar fungi were applied as needed. Analyses of variance 
were conducted after each test. Treatments, including non-treated con
trols, were as follows: in 1979, carbofuran 5G and lOG, fensulfothion 
15G, and aldicarb l OG were each applied at planting in three single doses 
(32.04, 64.08 and 96.12 kg/ha), and both at plant ing as well as 4 months 
later in three split doses (16.02 + 16.02, 32.04 + 32.04, and 48.06 + 48.06 
kg/ ha). Treatments were replicated four times and arranged in a partially 
balanced incomplete block design. In 1980, carbofuran lOG (6.7, 13.4, 
29.9 kg/ha); fensulfothion 15G (5.2, 10.5, 21.1 kg/ ha) and aldicarb lOG 
(13.4, 26.9, 53.8 kg/ ha) were replicated four times and arranged in a 
partially balanced incomplete block design. In 1981, carbofuran lOG and 
aldicarb l OG (13.4, 26.9, 53.8 kg/ha) were replicated four times, but this 
time arranged in a balanced incomplete block design. 
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RESULTS AND DISCUSSION 

Tables 1 to 3 show the results of the three experiments. Table 1 
presents the results of 1979. The statistical analysis reveals that there 
were no significant differences between single and split treatments of the 
same nematicide. Significant increases in yields of high quality yams 
were obtained only when fensulfothion was applied in two applications 
of 32.04 kg/ ha each, and with all aldicarb treatments. 

Table 2 shows the results of the 1980 experiment. Significant increases 
in yields of high quality yams were obtained with the treatments of 13.4 
kg/ ha of carbofuran and aldicarb and with 53.8 kg/ ha of aldicarb. In this 
experiment both yield and nematode control were low. There is no 

T ABLE I. -Average production of high quality yams ( Dioscorea rotundata) and percent 
control of nematodes in soil after nematicide treatment (1 979) 

Treatment Yield 
Nematode 

cont ro l' 

kgjha t/ ha % 

Carbofuran 5G, 32.04 8.9 36 
Carbofuran 5G, 16.02 + 16.02 9.1 61 
Carbofuran 5G, 64.08 7.7 63 
Carbofuran 5G, 32.04 + 32.04 11.6 50 
Carbofuran 5G, 96.12 7.2 46 
Carbofuran 5G, 48.06 + 48.06 9.5 60 
Carbofuran l OG, 32.04 7.4 51 
Carbofuran lOG, 16.02 + 16.02 12.5 62 
Carbofuran lOG, 64.08 9.3 52 
Carbofuran l OG, 32.04 + 32.04 5.1 60 
Carbofuran l OG, 96.12 9.2 53 
Carbofu ran lOG, 48.06 + 48.06 8.5 57 
Fensulfothion 15G, 32.04 6.0 45 
Fensulfothion 15G, 16.02 + 16.02 6.9 56 
Fensulfoth ion 15G, 64.08 6.8 75 
Fensulfothion 15G, 32.04 + 32.04 15.4 *2 66 
Fensulfothion 15G, 96.12 12.9 68 
Fensulfothion 15G, 48.06 + 48.06 10. 1 50 
Aldicarb l OG, 32.04 14.0* 80 
Aldicarb lOG, 16.02 + 16.02 23.3**3 76 
Aldicarb lOG, 64 .08 19.5** 63 
Aldicarb lOG, 32.04 + 32.04 17.2* 91 
Aldicarb l OG, 96.12 20.4 ** 84 
Aldica rb l OG, 48.06 + 48.06 16.7** 86 
Control 4.2 

1 Based on an average of three 250 cm3 soil samples composed mainly of P. coffeae and 
Rotylenchulus. 

2 Significant di fference (5%) over control. 
3 Significant difference ( 1%) over control. 
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experimental evidence to explain these findings, but the possibility that 
a low control of nematodes could be correlated with low production of 
high quality yams cannot be ruled out. 

Table 3 presents the results of the 1981 experiment. Treatments of 
53.8 kg/ ha with carbofuran and aldicarb signficantly increased the yields 
of high quality tubers over that of the control. Yield increases with 

TABLE 2.-Auerage production of high quality yams ( Dioscorea rotundata) and percent 
control of nematodes in soil after nematicide treatments (1980) 

Treatment Yield Nematode 
control ' 

kgjha t/ha % 

Carbofuran lOG. 6.7 1.9 - 36 
Carbofuran lOG, 13.4 4.2* 15 
Carbofuran lOG, 26.9 2.5 10 
Fensulfothion 15G, 5.2 1.6 14 
Fensulfothion 15G, 10.5 1.8 23 
Fensulfothion 15G, 21.1 2.0 - 64 
Aldicarb lOG, 13.4 3.9*2 35 
Aldicarb lOG, 26.9 1.8 58 
Aldicarb lOG, 53.8 3.6* 27 
Control 0.7 

1 Based on an average of three cm3 soil samples composed mainly of P. coffeae and 
Rotylenchulus. 

2 Significant difference (5%) over control. 

TABLE 3.-Auerage production of high quality yams (Dioscorea rotundata) and percent 
control of nematodes in soil after nematicide treatment (1 981) 

Treatment Yield Nematode 
control' 

kgjha t/ha % 

Carbofuran lOG, 13.4 3.2 59 
Carbofuran lOG, 26.9 1.8 31 
Carbofuran lOG, 53.8 7.8*2 43 
Aldicarb lOG, 13.4 6.8* 65 
Aldicarb lOG, 26.9 8.9* 62 
Aldicarb lOG, 53.8 13.7**3 72 
Control 0.3 

1 Based on an average of three 250 cm3 soil samples composed mainly of P. coffeae and 
Rotylenchulus. 

2 Significant difference (5% ) over controL 
3 Significant difference ( 1%) over controL 

aldicarb were highly significant. Aldicarb also increased yields signifi
cantly when applied at 13.4 and 26.9 kg/ ha. Nematode control in plots 
with higher yields was a significant 43% or higher. The highest nematode 
control (72%) was obtained with aldicarb at 53.8 kg/ ha, the treatment 
which yielded highest. 

The data reported herein indicated that aldicarb was more effective in 
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controlling nematodes and increasing yields of high quality tubers than 
carbofuran and fensulfothion. The results are in agreement with those 
found by other investigators (3, 4). The absence of significant differences 
between single and split applications of the same nematicide indicates 
that the data does not support the need for post-planting treatments. 
The results also indicate that the use of highly effective nonvolatile 
nematicides, if registered for their use in yam, could help in reducing the 
annual crop losses caused by nematodes, mainly P. coffeae, in Puerto 
Rico. 

RESUMEN 

Se hicieron tres experimentos de campo para evaluar el efecto de 
nematicidas no volatiles en name (Dioscorea rotundata Pair). Los nemati
cidas se aplicaron al sembrar, o al sembrar y despues de Ia siembra. El 
aldicarb fue mas eficaz que el carbofuran y el fensulfothion en el control 
de nematodos y aumento de tuberculos de alta calidad. No se encontr6 
diferencia significativa entre los tratamientos en los que el nematicida se 
aplic6 en una sola aplicaci6n al sembrar y en los que Ia dosis se dividi6 
para efectuar una segunda aplicaci6n mas tarde. Los resultados dejan por 
sentado Ia importancia de controlar los nematodos en Ia producci6n de 
names. 
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