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Abstract 

Continuous cropping and a prolonged 1:2 rotation of silage maize resulted in yields 
10-20 % lower than those of maize in broad rotations. Neither annual applications 
of 100 tonnes of cattle slurry per hectare, nor applications of nematicides, reduced 
the adverse effects of continuous cropping. Continuous cropping stimulated root 
rot. A close negative relation was found between cropping frequency, incidence of 
root rot and yield of maize. Root rot seemed to be caused mainly by Pythium spp., 
and indications were found that it occurred more seriously in years in which the first 
half of the growing season was wetter than normal. 

Introduction 

The area under silage maize in the Netherlands has increased from 6000 ha in 1970 
to nearly 200 000 ha in 1986. The crop is mainly grown on cattle farms and therefore 
is often grown on one and the same field. Schröder (1986) showed that, on sandy 
soils, about 60 % of the total area under maize is grown continuously on the same 
field. It is known from other crops that narrow crop rotation and especially continu­
ous cropping leads to lower yields owing to an increased incidence of soil patho­
gens. This paper presents results of a long-term comprehensive study of the effects 
of crop rotation on the yield of silage maize and on the development of root dis­
eases. 

Materials and methods 

Experiment 1 

This experiment was started in 1979 near Wageningen on a light, sandy soil contain­
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ing 2.6 % organic matter and having a pH-KCl of 5.2. Prior to the experiment, win­
ter rye (1978), potatoes (1977), winter rye (1976) and maize (1975) had been grown 
on the trial field. 

For convenience, continuous cropping will be designated as one of three rota­
tions; 
M = continuous cropping of maize, 
PM = potato-maize, 
SBBPM = sugar-beet-barley-barley-potato-maize. 

The rotations on untreated plots were compared with rotations on plots treated 
annually with a granular nematicide even when a crop other than maize was grown. 
Nematicides were applied to study the effects of nematodes on yield production. 
The nematicide was always broadcast one day before sowing and then incorporated 
into the soil with a spring-tine cultivator. Oxamyl (Vydate 10G, 50 kg ha"1) was ap­
plied from 1979 to 1984, and aldicarb (Temik 10G, 30 kg ha"1) in 1985 and 1986. 

The experiment was laid out in a completely randomized block design with four 
replications; every crop in a rotation was grown in each year. Within each block, 
continuous cropping of maize (M) occurred in duplicate. The plots were 12 x 6 = 72 
m2, of which 10 x 3 = 30 m2 were harvested. The blocks were separated by strips 12 
m wide, on which barley was grown each year. The strips served as headland for 
mechanized cultivation. 

Every year the fields were worked with a cultivator in autumn, after the crops 
had been harvested. They were ploughed early in March the following year. Aver­
aged over the experimental period, yearly rates of fertilizers on maize fields were 
234 kg N, 196 kg P20„ 242 kg K20, 165 kg MgO, 0.6 kg B, 0.6 kg Cu and 650 kg 
CaO per hectare. 

The maize cultivar Dorina was sown in rows 75 cm apart in all years between 22 
April and 2 May. The final harvests depended on kernel ripeness and took place 
from the end of September until mid-October. 

In all years weeds were adequately controlled with chemicals. In dry periods the 
experimental field was irrigated with sprinklers. 

Experiment 2 

This experiment was also started in 1979 near Wageningen on a sandy soil contain­
ing 3.3 % organic matter and having a pH-KCl of 5.3. Maize had been grown on the 
trial field in 1978, and for at least the preceding 20 years the field had been under 
permanent grassland. Two rotations were compared: 
M = continuous maize cropping, 
SBPM = sugar-beet-barley-potato-maize. 

These two rotations were compared on plots without application of slurry and on 
plots that were manured annually with 100 tonnes of cattle slurry per hectare even 
when a crop other than maize was grown. The slurry treatment was included in the 
experiment because in the Netherlands farmers apply slurry to their maize fields 
annually, and this might have an effect on the incidence of root diseases. 

The experiment was laid out as a split-plot design with slurry application in the 
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main plots and with three replications. Every crop in a rotation was grown each 
year. Within each block, continuous cropping of maize (M) occurred in duplicate. 
The plots were 12 x 6 = 72 m2, of which 10 x 3 = 30 m2 were harvested. The blocks 
and main plots were separated by strips 12 m wide, on which barley was grown each 
year. The strips served as headland for mechanized cultivation and as a safety zone 
for the application of slurry. 

Every year the fields were worked with a cultivator in autumn, after the crops 
had been harvested. After the application of slurry in March of the following year, 
the fields were ploughed. Averaged over the experimental period, dry matter con­
tent of the slurry was 8.1 %. On the basis of chemical analysis it was calculated that 
per year 280 kg N, 180 kg P205, 380 kg K20, 80 kg MgO and 170 kg CaO were ap­
plied per hectare. Of the 280 kg N applied per hectare, it may be expected that 
40 % was available for plant nutrition in the year of application (Kolenbrander, 
1981). 

On an average, yearly rates of inorganic fertilizers for maize on the no-slurry 
fields were 228 kg N, 161 kg P205, 192 kg K20, 61 kg MgO and 337 kg CaO per ha; 
on the slurry-treated fields the rates were 101 kg N, 75 kg P205, 0 kg K20, 61 kg 
MgO and 337 kg CaO per hectare. 

Cultivar, row spacing, weed control and irrigation were the same as in Experi­
ment 1, and sowing dates and final harvest dates were very similar. 

Experiment 3 

In March 1986, soil samples were taken from field of Experiments 1 and 2, viz from 
M plots that had been continuously cropped with maize for 7 years, and from 
SBBPM plots (Exp. 1) and SBPM plots (Exp. 2), where maize should be sown in 
that year. The soil was used for a pot experiment. Therefore each lot of soil was 
sieved and thoroughly mixed. The five following soil treatments were applied: 
C = control (no treatment); 
P = pencycuron (Monceren-25 % a.i.), fungicide effective against Rhizoctonia so­

la ni; 
B = benomyl (Benlate-50 % a.i.), fungicide effective against Fusarium spp.; 
M = metalaxyl (Ridomil WP-25 % a.i.), fungicide effective against Pythium spp.; 
S = sterilization by gamma irradiation. 

One day before sowing of maize, pencycuron, benomyl and metalaxyl were thor­
oughly mixed with the soil, at rates of 40, 100 and 10 mg/1 soil, respectively. Pency­
curon and benomyl were applied again 66 days after sowing and metalaxyl 46, 66 
and 89 days after sowing. At these times pencycuron, benomyl and metalaxyl were 
applied by drenching the soil with fungicide solution at rates of 10, 10 and 5 mg/1 
soil, respectively. One week before sowing, the soil was sterilized by gamma irra­
diation with 25 kGy. 

Black plastic pots (5.8 1) were filled with treated soil and placed in white enamel 
pots. They were ranged under a transparent plastic roof for 53 days in a completely 
randomized block design with 8 replications and were then put outdoors for the 
summer months. 
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The cultivar used was Dorina. On 4 April 1986, 7 seeds were sown per pot and 
one week after emergence thinned to 3 plants per pot. From the date of emergence 
the following total amounts of nutrients were applied per pot, apportioned over 
nine applications at 10-day intervals: 5544 mg N, 1395 mg P, 8073 mg K, 648 mg Mg 
and 18 ml of a trace element solution containing 20 g MnS04lH20, 30 g H3B03, 5 g 
ZnS04-7H20 and 1 g Na2Mo04-2H20 per litre water. The total amounts of the 
main elements were based on expected dry matter yields. 

Survey 

In 1986 a survey was carried out on 91 farmers' fields to study the occurrence of root 
rot. The fields were selected on the basis of three cropping frequencies for maize, 
viz 100 % (for at least five years), 33 % and 16 % (or lower). In the latter case, 
permanent grassland was mostly (about 80 %) the preceding crop for maize. 

Per field 15 root systems were dug out, rinsed in water and scored for root health 
in the same way as was done for Experiments 1 and 2. 

Analysis 

In Experiments 1 and 2, at the end of the growing season, total fresh yield was de­
termined annually be mechanically harvesting 30 m2 per plot. Dry matter content of 
the fresh mass was determined in four samples per plot that were dried in forced-
ventilated ovens at 105 °C for 16 hours. In 1985, in both experiments, the increase 
in dry matter yield was monitored in three harvests of 24 plants taken at random per 
plot on 17 June, 23 July and 28 August. Furthermore, the number of plants per m2 

was counted and plant height and root health were ascertained from the 24 har­
vested plants. Root health was expressed in a score: 10 = white healthy roots, 8 = 
slight attack of root rot, 6 = moderate attack of root rot, 4 = severe attack of root 
rot, 2 = very severe attack of root rot and 0 = roots completely rotten. In 1986, 
number of plants per m2, number of barren plants per m2 and plant height were re­
corded. 

In Experiment 3, the final harvest took place on 4 August 1986, with 8 repli­
cations per treatment. Total dry matter yield and root health were assessed. 

Results 

Experiments 1 and 2 

Total dry matter yield of silage maize is given in Table 1. In the first five years, the 
yield obtained with continuous cropping of maize was less than 10 % below that of 
maize grown in broad rotations, but from 1984 the disparity increased and reached 
levels between 10 and 20 %. 

In Experiment 1, the 1:2 PM rotation showed only a slight yield reduction in the 
cycles 2 (1981 and 1982) and 3 (1983 and 1984). However, in cycle 4 (1985 and 
1986) yield depression was comparable with that under continuous cropping. 
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Table 1. Total dry matter yield of silage maize in different crop rotations1. 

Year Experiment 1 Experiment 2 Year 

SBBPM PM2 M SBPM M 

t/ha rel. rel. rel. t/ha rel. rel. 

1980 12.0 100 a3 100 a 95 a 13.8 100 a 100 a 
1981 14.7 100 a x 99 a 95 a 15.4 100 a 94 a 
1982 16.3 100 a x 95 ab 93 b 16.4 100 a 98 a 
1983 14.9 100 a y 98 ab 92 b 17.0 100 a 91b 
1984 10.2 100 a y 94 ab 85 b 11.6 100 a 82 b 
1985 15.5 100 a z 85 b 81 b 13.3 100 a 84 b 
1986 19.8 100 a z 85 b 87 b 17.5 100 a 89 b 

1 SBBPM = sugar-beet-barley-barley-potato-maize 
SBPM = sugar-beet-barley-potato-maize 
PM = potato-maize 
M = continuous cropping of maize. 

2 x, y and z are years of the second, third and fourth cycle, respectively. 
3 Dissimilar letters indicate significant differences between rotations within a year at P < 0.05 (accord­
ing to the multiple range test of Student/Newman/Keuls). 

Table 2. Effect of nematicides on dry matter yields of maize in three rotations, expressed as a relative 
value between the treated rotation and the corresponding untreated rotation. Experiment 1. 

Year Rotation1 

SBBPM PM M 

1979 100 108 104 
1980 103 101 102 
1981 106 95 97 
1982 92 102 98 
1983 106 100 103 
1984 98 96 106 
1985 99 97 106 
1986 99 96 102 

Mean2 100 n.s. 99 n.s. 102 n.s. 

1 Symbols as in Table 1. 
2 n.s. = effect of the nematicide application is not significant within a rotation. 

In Experiment 1, Pratylenchus spp. and Tylenchorynchus dubius were the most 
common nematodes, and applications of granular nematicides greatly reduced their 
numbers (Schölte & s'Jacob, 1983). However, Table 2 shows that disinfecting the 
soil with granular nematicides did not significantly boost the dry matter yield in any 
of the three rotations. From Table 3 it can be seen that the yearly application of 100 
t of cattle slurry per hectare did not lessen the yield reduction accompanying contin­
uous cropping. 
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Table 3. Relative yield depression accompanying continuous cropping of maize, on fields with or with­
out a yearly application of cattle slurry of 100 t ha~', compared with the rotation SBPM. Experiment 2. 

Year No slurry With slurry 

1980 101 98 
1981 93 95 
1982 98 97 
1983 89 95 
1984 83 82 
1985 84 84 
1986 88 90 

Mean1 91 a 92 a 

1 Similar letters indicate that the yearly application of 1001 of cattle slurry did not affect significantly the 
level of yield depression owing to continuous cropping of maize. 

Fig. 1 shows the course of dry matter production during the growing season in 
1985. In both experiments, yield reductions that occurred with continuous cropping 
started in mid-June and from then onwards increased gradually. In Experiment 1, 
the curve for PM only deviated from that of continuous cropping at the end of the 
growing season. 

In certain years, not only dry matter production was assessed, but other crop pa­
rameters were also recorded. These observations are summarized in Table 4. From 
this table it can be seen that in the maize crops the number of plants per m2 and the 
dry matter content at final harvest did not differ significantly between the various 
rotations. The average weight per plant and the plant height were much lower with 
continuous cropping than in broad rotations. In 1986, in farmers' fields it was ob-

dm f ha" 

17/6 23/7 28/8 4/10 

dote 
20/6 31/7 5/9 8/10 

date 

Fig. 1. Dry matter yield of maize in various rotations (symbols as in Table 1) on different dates in 1985. 
Experiments 1 and 2. 
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Table 4. Effect of different rotations on some crop parameters of maize. Experiments 1 and 2. 

Crop parameter Experiment 1 Experiment 2 

SBBPM PM M SBPM M 

Number of plants/m2* 10.3 a1 10.3 a 10.3 a 10.0 a 10.0 a 
% DM in fresh mass** 32.3 a 32.9 a 32.2 a 30.8 a 30.9 a 
g DM per plant* 170 a 147 b 144 b 151 a 132 b 
Plant height in cm* 260 a 249 b 249 b 254 a 237 b 
% of barren plants*** 2.3 a 7.4 b 8.0 b 4.6 a 7.8 b 

* Averaged over 1985 and 1986. 
** Averaged over 1983 to 1986. 
*** 1986. 
1 See footnote 3 in Table 1. 

served that not all plants always bore a cob. Countings in Experiments 1 and 2 
showed that the number of barren plants was considerably higher in continuous 
cropping than in broad rotations. 

Fig. 2 shows that in 1985, in both experiments, root health decreased much faster 
with continuous cropping (M) and also with the 1:2 rotation (PM) than in the broad 
rotations (SBBPM and SBPM). 

In 1985, at final harvest in Experiment 1, potassium content of the soil was high 
and no differences were found between rotations. In Experiment 2, potassium con­
tent was higher in M fields than in SBPM fields, both in no-slurry fields and in slur­
ry-treated fields. In both experiments, phosphorus content of the soil was high and 
no clear differences were found between rotations. 

root health root health 

17/6 23/7 28/8 4/10 20/6 31/7 5/9 8/10 
date date 

Fig. 2. Score for root health of maize (10 = sound white roots, 0 = completely rotten root system) in 
various rotations (symbols as in Table 1) on different dates in 1985. Experiments 1 and 2. 
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Experiment 3 

Table 5 shows that in the untreated soils, yields of continuous cropping (M) were 
27 % lower in soil from Experiment 1, and 18 % lower in soil from Experiment 2 
than yields of broad rotations. After the soil had been sterilized by gamma irradia­
tion, the negative effect of continuous cropping disappeared completely. Treating 
the soil with pencycuron did not change the ratios in yield between continuous crop­
ping and the broad rotations. On the other hand, metalaxyl was very effective in 
eliminating yield depresion: in soil from Experiment 1, yield increased considerably 
in M, and the maize yield in SBBPM was as high as that obtained on gamma-irra­
diated soil. In soil from Experiment 2, metalaxyl also had a positive effect on yield 
in M, but this effect was less pronounced than with soil of Experiment 1. Some pho­
totoxicity seemed to be present with this fungicide in SBPM. The same can be said 
of benomyl in soil from Experiment 1: a slightly negative effect was found in 
SBBPM, but not in M. In soil from Experiment 2, benomyl seemed to be as effec­
tive as metalaxyl. 

In the untreated soils, root health was much worse in M than in SBBPM or SBPM 
(Table 5). Pencycuron did not have any positive effect on root health. Benomyl im­
proved root health in M with soil of Experiment 2, but this was less evident with soil 
of Experiment 1. Sterilizing the soil by gamma irradiation resulted in the root sys-

Table 5. Effect of different soil treatments on relative dry matter yield of silage maize and on root health 
at final harvest (score 10 = sound white roots, 0 = completely rotten root system). Experiment 3. 

Soil origin Rotation Soil treatment1 

C P B M S 

Relative dry matter yield 

Experiment 1 SBBPM4 1002cd5 100 cd 92 d 116b 116b 
M 73 e 70 e 76 e 102 c 130 a 

Experiment 2 SBPM 1003 ab 100 ab 99 ab 94 b 109 a 
M 82 c 81c 93 b 91 b 107 a 

Root health 

Experiment 1 SBBPM 7.4 c 7.4c 6.8 c 9.0 d 9.6 d 
M 2.0 a 1.4a 4.0 b 7.0 c 9.6 d 

Experiment 2 SBPM 7.9 c 7.8 c 8.5 c 8.5 c 9.6 d 
M 4.8 a 4.6 a 7.9c 6.8 b 9.5 d 

1 C = control; P = pencycuron; B = benomyl; M = metalaxyl; S = sterilization with gamma irradiation. 
2 100 = 288 g DM per pot. 
3 100 = 333 g DM per pot. 
4 For abbreviations, see Table 1. 
5 See footnote 3 in Table 1. 
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tem being very healthy at the end of the growing season. The effects of soil treat­
ments on root health with soil of Experiment 1 are visible in Fig. 3. 

Fig. 4 shows a close relationship between root health and dry matter yield. Near­
ly 90 % of the total variation in dry matter yield can be explained by differences in 
root health. 

Fig. 3. Root health of maize, according to rotation (1:1 = continuous cropping, 1:5 = SBBPM, both 
soils from Exp. 1) and soil treatment (C, P, B, M, S: see Table 5). Experiment 3. 

dm g pot1  

2 ' 6 ' 10 
root health 

Fig. 4. Relationship between dry matter yield and root health (score: 10 = sound white roots, 0 = com­
pletely rotten root system). Experiment 3. 
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Table 6. Frequency distribution of fields over five classes of root health, and the mean scores for root 
health in a survey of 91 farmers' fields. 

Root health class1 Cropping frequency of maize 

<16% 33% 100% 

0.0- 2.0 0 0 0 
2.1- 4.0 0 4 37 
4.1- 6.0 3 28 49 
6.1- 8.0 7 36 14 
8.1-10.0 90 32 0 

Mean score" 8.9 a 6.9 b 4.5 c 

1 10 = sound white roots, 0 = completely rotten root system. 
2 Dissimilar letters indicate significant differences between cropping frequencies at P < 0.001 (accord­
ing to the Studentized range test of Tukey). 

Survey 

Table 6 shows that on farmers' fields the incidence of root rot was highly deter­
mined by the cropping frequency of maize. 

Discussion 

Crop rotation experiments 1 and 2 demonstrate that continuous cropping of maize 
gives lower yields than growing maize in broad rotations. After five years of contin­
uous cropping, yield was depressed by 10-20 %. Yield depression varied from year 
to year. There seemed to be a relationship with weather conditions. In 1984 and 
1985, the weather was colder and wetter than normal, especially in June, and yield 
reduction for continuous cropping was higher than in 1986, which had a relatively 
dry and warm summer (except for August and September). 

Yield depression for rotation PM in Experiment 1 was restricted in the first three 
cycles, but in the fourth cycle of the rotation, yield depression was comparable to 
that accompanying continuous cropping. 

Other authors also report yield reductions for continuous cropping of maize. Za-
wislak et al. (1982) in Poland compared continuous cropping with the rotation: 
oats-flax-winter rye-potato-silage maize from the fifth to the eleventh year. Av­
eraged over seven years continuous cropping yielded 19 % less. Yield depression 
varied every year and ranged from 9 % to 30 %. Györffy (1984) states that in a 
crop rotation experiment in Hungary, averaged over 1961-1982, continuous crop­
ping of maize produced 14 % less grain than the rotation barley-pea-wheat— 
maize. In a survey of 559 farmers' fields in Hungary, Lörincz et al. (1981) found a 
strongly negative linear correlation between the number of times maize had been 
grown on the same field and grain yield. The yield after five consecutive years of 
maize on the same field was 20 % lower than that in fields where maize was grown 
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for the first time. In France, Le Floch (1983) found a grain yield for continuous 
cropping that was 10-15 % lower than a two-year rotation wheat - maize. In Cana­
da, Bolton et al. (1976) and in the USA, Williams & Schmitthenner (1963) and 
Richards (1978) reported marked yield losses for continuous cropping of maize. 

On the other hand, in Germany, Eberhard (1986) and in Denmark, Flengmark 
(1986), found no clear lower yields for continuous cropping. However, in their ex­
periments the broad rotations with 50 % or more cereals were infested with Hetero-
dera avenae. This nematode seriously depresses the growth of maize (Küthe & 
Rössner, 1978; Vez, 1975; Behringer, 1975). Therefore it may be expected that in 
those experiments maize probably did not produce the maximum yield in the broad 
rotations. 

In Experiment 2, yield depression for continuous cropping was just as high in 
fields with a yearly application of 1001 of cattle slurry as in fields without cattle slur­
ry. Le Floch (1983) states that a yearly application of 50 t of pig slurry per hectare 
reduces the negative effect of continuous cropping. However, in the experiment he 
refers to, continuously cropped fields received 50 t of slurry per hectare each year, 
whereas on the wheat-maize fields, only the maize crop received 50 t of slurry per 
hectare. Therefore, the ameliorating effect of pig slurry in his experiment may be 
attributed to the higher fertility level of continuously cropped plots. 

For the first few weeks after emergence, continuously cropped maize does not 
differ in growth rate from rotationally cropped maize and the number of plants per 
m2 is the same for both cropping systems. However, in continuous cropping, plant 
growth lags behind, starting from 4 to 5 weeks after emergence. No specific disease 
symptoms are perceptible in the aerial parts of plants, but final plant height is 10-20 
cm less than that of rotationally cropped maize. Zawislak et al. (1982) found a simi­
lar effect. In the present experiments, no indications were found that the matura­
tion of a maize crop was accelerated by continuous cropping; at final harvest the dry 
matter content of the whole plant was not higher than that of maize in broad rota­
tions. Under higher levels of radiation and a drier autumn than normally occurs in 
the Netherlands, maturation might be accelerated by continuous cropping, because 
plants with a deteriorated root system are more sensitive to drought. 

The lower yield for continuous cropping in Experiments 1 and 2 is not caused by 
nematodes. This is in agreement with results reported by Schölte & s'Jacob (1983). 
However, there is a strong association with root health. Root rot was most severe 
with continuous cropping. In Experiment 3 the observed yield differences between 
treatments could nearly completely be explained by differences in degree of root 
rot. 

The relationship between the incidence of root rot and cropping frequency was 
very evident in Experiments 1 and 2. These findings were supported by a survey of 
91 farmers' fields, carried out by Schölte & Schröder. In New Zealand, Fowler 
(1980) found no clear relation between cropping frequency and the incidence of 
root rot. The pathogens responsible for root rot in New Zealand may differ from 
those in the Netherlands. 

In Experiments 1 and 2, weed control was very successful and soil structure did 
not differ between continuous cropping and the broad rotations. The annual rate of 
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fertilization was high, and chemical soil analysis proved that potassium and phos­
phorus contents were at least as high (Experiment 1) or even higher (Experiment 2) 
in fields continuously cropped with maize than in rotational fields. 

Experiment 3 proved that the yield depression that occurs with continuous crop­
ping, as found in Experiments 1 and 2, must be caused by a biological agent. Yield 
differences between continuous cropping and the broad rotations that occurred in 
untreated soil disappeared completely after the soil had been sterilized by gamma 
irradiation. Application of metalaxyl was also effective, especially in soil of Experi­
ment 1: root rot decreased and yield increased. Metalaxyl is highly selective to fun­
gi of the order of the Peronosporales (Kerkenaar & Kaars Sijpesteijn, 1981), in­
cluding Pythium spp. Root rot in maize may be induced by Pythium arrhenomanes 
and P. graminicola (Rouhani et al., 1979; Rao et al., 1978). In 1984, H. Rouhani 
(Laboratoire de Recherches de la Chaire de Biologie Végétales, Montpellier, 
France) analysed soil samples of continuously cropped fields from our Experiments 
1 and 2. He found that both soils were infested with P. arrhenomanes: the soil from 
Experiment 1 severely, and the soil from Experiment 2 moderately. Pythium spp. 
develop best when the environment is moist. This could explain why the yield de­
pression accompanying continuous cropping was much greater in 1984 and 1985, 
when the first half of the growing season was wetter than normal, than in 1986, 
when that period was relatively dry. 

In addition to Pythium spp., Fusarium spp. (Krüger & Rogdaki-Papadaki, 1980) 
and a recently discovered fungus 'black mycelium' (Krüger & Speakman, 1984) 
may cause root rot in maize. The dosage of benomyl used in Experiment 3 is effec­
tive against numerous pathogenic soil fungi, including Fusarium spp., but does not 
control Pythium spp. (Bollen & Fuchs, 1970). The positive effect of benomyl on 
yield and root health, especially with soil of Experiment 2, indicates that also soil 
fungi other than Pythium cause the root system of maize to disintegrate. 

Pencycuron is very specific for Rhizoctonia solani, but does not work against 
other soil fungi such as Pythium and Fusarium (Yamada, 1986). In Experiment 3, 
pencycuron did not have any positive effect on yield and root health with continu­
ous cropping. This indicates that R. solani is not a cause of root rot in Experiments 1 
and 2. In France, Perraton & Lucas (1983) and in the USA, Sumner & Bell (1982, 
1986) proved that R. solani anastomosis group 2-type 2 was able to induce severe 
root rot in maize, attended by lower yields. From New Zealand, Fowler (1980) re­
ports that there R. solani is the most important pathogen that causes root rot in 
maize, but no clear relationship between the cropping frequency of maize and the 
incidence of root rot was found. 
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