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JDFBXFIF Microdochium nivale HAOFusarium culmorum. 
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N - number of assesed stem bases 
A - number of plants with weak infection - to 50% of stem base area with disease 

symptoms 
B- number of plants with medium infection - 50 to 75% of stem base area with dis­ 

ease symptoms 
C - number of plants with severe infection - over 75% of stem base area with dis­ 

ease symptoms 
F Fisher test was carried out independently to Student test (limit of significant 

difference LSD = O.OS). (Elandt 1964; Oktaba 1965). Abbot efficacy factor was cal­ 
culated for results recorded after treatment (Finney 1962). 

RESULTS 
l. Wheat infection at tillering stage (Zadoks 25-29), and fi rst node stage (Zadoks 

31) 
Fusarium symptoms on external leafs were observed only on 4% of examined 

plants at the first node stage and on 0.4 to 0.5% at tillering stage. 
Microdochium nivale was obtained from 4. 7% of diseased plants. Cultures of 

Fusarium sp. were isolated from 8.3% cuts. The most often were obtained isolates 
of: Fusarium avenaceum, F. culmorum, F. graminearum, F. poae. Less frequently were ob­ 
served the following species: F. crookwellense, F. sporotrichioides, F. equiseti, F. 
lateritium, F. tricinctum, F. solani, F. oxysporum, F. moniliforme etc. 

All described here species were also present in next performed isolation. 
2. Stem extension stage (Zadoks 37-38, 2-3 weeks after first fungicide treatment) 

In the years 199 5 and 1996 stem base symptoms of foot rot were significantly 
lower on plots sprayed with Spartak Alpha 380 EC than on other plots. In the year 
1996 in treatment with Folicur Plus 3 75 EC a stem base disease incidence was 
lower (34%) than on untreated plots ( 49%). In the year 1998 no significant differ­ 
ences were observed. Results from three year-summary suggested that the same 
disease control was accomplished (Tab. 2). 

The highest incidence ofl ine brown necrosis was on plants from untreated plots. 
The factor K for untreated plots reached 25. 7% and for Spartak Alpha 380 EC 9.3%. 
Calculated Abbot efficacy factor amounted to 63.6% for Spartak Alpha 380 EC. 

Microdochium nivale and Fusarium fungi were frequently isolated from untreated 
plants (17.8%), and the least from plants treated with Spartak Alpha 380 EC (7%). 
Microdochium nivale was frequently obtained from untreated plants (8.6% of iso­ 
lates) and from plants treated with Befran 25 SL (7.9%). Fusarium culmorum was iso­ 
lated frequently from plants treated with Befran 25 SL ( 4.1 %) and F. avenaceum and 
F. graminearum from untreated plants (2.5%) (Tab. 3). 
3. Wheat anthesis 

Level of disease incidence was differentiated only in 1998. The lowest was in 
treatment with Spartak Alpha 380 EC (18%) and the highest on untreated plots 
( 42%). Three-year t Student test summary of factor K showed significant higher in­ 
cidence of Fusarium foot rot on untreated plots, than on treatments with two 
Spartak Alpha 380 EC sprays. Plants from that combination were bigger, inten­ 
sively green and with thicker stem than plants growing in other combinations. Effi - 
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Table 2. The influence of fungicide treatment on wheat Fusarium foot rot incidence at stem 
extension stage (Zadoks 3 7-38) in Winna Góra (Wielkopolska) plot experiment 
------ 

Level of disease") incidence (K) Abbot 
Treatments 

------ 
efficacy 

1995 1996 1998 mean test 

Folicur Plus 375 EC 7.5 ab 34.0 b 12.0 a 17.8 C 30.5 
Befran 25 SL 7.5 ab 27.5 ab 2.5 a 15.5 b 29.6 
Spartak Alpha 380 EC 3.5 a 21.0 a 3.5 a 9.3 a 63.6 
Untreated IS.O b 49.0 C 13.0 a 25.7 d 
--- ------ --- --- --- 

*) - in columns means followed by the same letters are not significantly different 

Table 3. The influence of fungicide treatment on Microdochiurn nivale and Fusariurn sp. isola­ 
tion from stem base at stem extension stage (Zadoks 37-38) 

________ P_ercencage of plants infected by 
----- -- 

Treatments M. F. F F. F. 
Other 

nivale culmorum graminearum 
Fusarium Total 

avenaceum poae 
sp. 

Folicur Plus 375 EC 5.42 2.08 0.42 0.83 0.83 0.83 10.42 
Befran 25 SL 7.92 2.08 4.17 0.83 o o 15.00 
Spartak Alpha 380 EC 5.83 o o 0.83 o 0.42 7.08 
Uncreated 8.67 2.50 1.67 2.50 0.83 1.67 17.83 

cacy of Fusarium foot rot control varied from 0.8 (Folicur Plus 375 EC) to 29.4% 
Spartak Alpha 380 EC two sprays) (Tab. 4). 

Untreated plants had the highest stem base disease incidence and the highest 
number of Fusarium isolates (19.2%). The predominant species were M. nivale (7.5 
to 2.5%) and F. culmorum (6.7 to 0.8%). Fusarium poae was not found in isolation 
from plants treated with Spartak Alpha 380 EC and from plants two times sprayed 
with Folicur Plus 375 EC. 

Fusarium graminearum was absent in isolation from plants treated two times with 
Spartak Alpha 380 EC (Tab. 5). 

Table 4. The influence of fungicide treatment on wheat Fusarium foot rot incidence at 
anthesis stage (Zadoks 67-62) in Winna Góra (Wielkopolska) plot experiment 

----- ---- 
Abbot 

Treatments 
Level of disease") incidence (K) effi cacy 

--- ---------- ---- test 
1995 1996 1998 mean ---- --- --- 

Folicur Plus 375 EC I spray 29.0 a 58.0 a 31.0 ab 39.3 d 0.8 
Folicur Plus 375 EC II sprays 19.0 a 57.0 a 31.0 ab 35.7 C 10.l 
Befran 25 SL I spray 14.0 a 63.0 a 32.0 ab 36.3 C 8.04 
Befran 25 SL Il sprays 22.0 a 49.0 a 26.0 ab 32.3 b 18.5 
Spartak Alpha 380 EC I spray 16.0 a SO.O a 28.0 ab 31.3 b 21.0 
Spartak Alpha 380 EC li sprays 12.0 a 54.0 a JS.O a 28.0 a 29.4 
Uncreated 30.0 a 47.0 a 42.0 b 39.7 d 
--- --- ----- --- ------ -- ----- --- 

*) Note: see table 2 



252 journal of Plant Protection Research 42 (3), 2002 

Table 5. The influence of fungicide treatment on Microdochiurn nivale and Fusariurn sp. i sola- 
tion from stem base at anthesis stage (Zadoks 61-62) 

Percentage of plants infected by 

Treatments M. F. F. F. F. 
Other 

nivale culmorum Fusarium Total avenaceum grammearum poae 
sp. 

Folicur Plus 375 EC I spray 4.17 1.67 2.50 1.67 0.83 0.83 11.67 
Folicur Plus 3 75 EC II sprays 7.50 0.83 6.67 1.67 o 0.83 17.50 
Befran 25 SL I spray 6.67 2.50 0.83 1.67 0.83 0.83 13.33 
Befran 25 SL li sprays 5.00 0.83 5.00 0.83 o 1.67 13.33 
Spartak Alpha 380 EC I spray 2.50 3.33 1.67 0.83 o 1.67 10.00 
Spartak Alpha 380 EC II sprays 3.33 5.83 3.33 o o o 12.50 
Untreated 6.67 4.17 4.17 2.5 0.83 0.83 19.20 

4. Milk ripe stage (Zadoks 75) 
Fungicide treatment did not decrease disease incidence in 1995. Significant de­ 

crease was noted only in treatment with Folicur Plus 3 75 EC in 1996 and in almost 
all fungicide treatments in 1998 (Tab. 6). 

Cultures of Fusarium sp. were most often obtained from untreated plants 
(27.5%). The predominant species was M. nivale (3.3 to 11.7%) and F. culmorum (1.7 
to 6.7%) (Tab. 7). 

Table 6. The influence of fungicide treatment on wheat Fusarium foot rot incidence at milk 
ripe stage (Zadoks 75) in Winna Góra (Wielkopolska) plot experiment 

Level of disease") incidence (K) Abbot 
Treatments effi cacy 

1995 1996 1998 mean test 

Folicur Plus 375 EC I spray 30.0 a 31.0 a 31.0 ab 30.7 a 40.3 
Folicur Plus 375 EC II sprays 26.0 a 52.0 ab 30.0 ab 36.0 b 29.9 
Befran 25 SL I spray 38.0 a 49.0 ab 39.0 be 42.0 C 18.2 
Befran 25 SL II sprays 30.0 a 46.0 ab 26.0 ab 34.0 b 33.8 
Spartak Alpha 380 EC I spray 26.0 a 46.0 ab 33.0 ab 35.0 b 31.8 
Spartak Alpha 380 EC II sprays 27.0 a 61.0 b JS.O a 35.3 b 31.2 
Untreated 37.0 a 63.0 b 54.0 C 51.3 d 

*) Note: see table 2 

Tabela 7. The influence of fungicide treatment on Microdochirn nivale and Fusariurn sp. isola- 
tion from stem base at milk ripe stage (Zadoks 75) 

Percentage of plants infected by 

Treatments F. 
Other 

M. F. F. F. Fusarium Total 
ni vale avenaceum culmorum graminearum poae 

sp. 

Folicur Plus 375 EC I spray 10.83 2.50 6.67 2.50 o 6.67 29.17 
Folicur Plus 375 EC II sprays 8.33 o 6.67 3.33 0.83 4.17 23.33 
Befran 25 SL I spray 9.17 5.00 4.17 2.50 o 2.50 23.33 
Befran 25 SL II sprays 7.50 2.50 5.83 1.67 o 0.83 18.33 
Spartak Alpha 380 EC I spray 11.67 5.00 2.50 0.83 0.83 2.50 23.33 
Spartak Alpha 380 EC II sprays 3.33 3.33 1.67 1.67 o 0.83 10.83 
Untreated 9.17 5.83 5.00 3.33 o 4.17 27.50 
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5. Soft dough stage (Zadoks 85) 
In all experimental years signifi cant greater stem base disease incidence was on 

untreated plots compared to combinations with fungicide application. 
The effi cacy factor reached values for combinations with fungicides from 17 

(Befran 25 SL) to 42.6% (Folicur Plus 375 EC) (Tab. 8). M. nivale and F. culmorum 
were the most frequently obtained from stem bases treated with Foli cur Plus 375 
EC (10.83 and 5%). The lowest number Fusarium cultures was obtained from both 
treatments with Spartak Alpha 380 EC (16.7 and 15.5%) (Tab. 9). 
6. Yield 

The signifi cantly lowest yield was received from untreated plots. The signifi ­ 
cantly highest yield was harvested from plots two times treated with Folicur Plus 
375 EC (9.7 t/ha), Befran 25 SL (9.7 r/ha) and Spartak Alpha 380 EC (9.6 t/ha). 
Other measured yield structure parameters were the highest or signifi cantly the 
highest for grain obtained from plots treated two times with Folicur Plus 375 EC 
(Tab. 10). 

Isolation of fungi from seeds resulted in the most frequent occurring fungi of 
weak pathogen group (Alternaria sp., Stemphylium sp., Epicoccum sp., Cladosporium 
sp., Papu/aria sp., Toru/a sp., Botrytis sp., Arthrobotrys sp.). From pathogenic fungi the 

Table 8. The influence of fungicide treatment on wheat Fusarium foot rot incidence at soft 
dough stage (Zadoks 85) in Winna Góra (Wielkopolska) plot experiment 

Level of disease*) incidence (K) Abbot 
Treatments efficacy 

1995 1996 1998 mean test 

Folicur Plus 375 EC I spray 34.0 ab 51.0 abc 23.0 a 36.0 a 42.6 
Folicur Plus 375 EC II sprays 30.0 a SO.O abc 29.0 a 36.3 a 42.0 
Befran 25 SL I spray SS.O be 39.0 ab 48.0 ab 47.3 C 24.5 
Befran 25 SL II sprays 62.0 C SS.O be 39.0 ab 52.0 d 17.0 
Sportak Alpha 380 EC I spray 57.0 be 38.0 ab 43.0 ab 46.0 C 26.6 
Sportak Alpha 380 EC II sprays SO.O abc 32.0 a 40.0 ab 40.6 b 35.l 
Untreated 64.0 C 62.0 C 62.0 b 62.7 e 

*) Note: see table 2 

Table 9. The influence of fungicide treatment on Microdochiun ni vale and Fusarium sp. isolation 
from stem base at soft dough stage (Zadoks 85) 

Percentage of plants infected by 

Treatments M. F. F. F. F. 
Other 

nivale culmorum graminearum 
Fusarium Total 

avenaceum poae 
sp. 

Folicur Plus 375 EC I spray 10.83 2.50 5.00 3.33 1.67 3.33 26.67 
Folicur Plus 375 EC II sprays 6.67 1.67 4.17 2.50 0.83 4.17 20.00 
Befran 25 SL I spray 5.00 4.17 3.33 4.17 1.67 3.33 21.67 
Befran 25 SL II sprays 12.50 1.67 2.50 4.17 0.83 o 21.67 
Sportak Alpha 380 EC I spray 4.17 1.67 4.17 3.33 2.50 0.83 15.50 
Spartak Alpha 380 EC II sprays 6.67 2.50 3.33 3.33 0.83 0.83 16.67 
Untreated 6.67 4.17 2.50 4.17 0.83 3.33 21.67 
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spring the most frequent observed 8 species: F. avenaceum, M. nivale, F. culmorum, F. 
equiseti and F. oxysporum. Weber and Tahsein (1990) at shooting stage obtained 5% 
isolates of F. avenaceum and 1 % of F. culmorum. In Russia, in Moscow region from 
young plants the most often were obtained F. culmorum, F equiseti, F. avenaceum and 
M. nivale (Koronienko et al. 1998). According to Rossi et al. (1995) the most seri­ 
ous for wheat was M. nivale. That species was probably the primary infection cause. 
In England Dawson and Bateman (1998) identified Alternaria, Cladosporium, Cyiinro­ 
carpon, Fusarium, Idriella, Penicillium, Phoma, Trichoderma, Verticill ium and Mucor on 
wheat stem bases. Using PCR technique Bardsley et al. (1998) recognised on stem 
base M. nivale var. nivale and var. majus, F. culmorum, F. avenaceum and F. poae. All 
mentioned above species were also observed in our trials. 

After first fungicide treatment, at shooting stage an incidence of foot rot was sig­ 
nificantly lower on treated plots than on untreated. That result suggested that spray 
at fi rst node stage could decreased disease incidence. But, as the values were very 
low they couldn't be used for statistic estimation of effi cacy factor. So in our experi­ 
ments results might be also insignificant. In publications of Bojarczuk and 
Bojarczuk describing the results from previous studies (1979) sprays were regarded 
as treatment with small effectiveness. In Pokacka's (1991) opinion spray at 1-2 
node stage could only partly decreased Fusarium foot rot incidence. Weber and 
Karolewski (1994) discovered that Sportak Alpha 380 EC could be used to control 
Fusarium foot rot. Klingenhagen and Fram (1999) and Morgan et al. (1998) de­ 
scribed problem of insufficient control ofFusarium foot rot. Two weeks after treat­ 
ment they observed only a certain decreased of disease incidence. Also number of 
Fusarium sp. isolation from diseased stem base was smaller from plants treated with 
fungicide than untreated. In our experiments the most frequent isolated was M. 
nivale. That result was in agreement with investigation conducted by Morgan et al. 
(1998) with PCR diagnostic. Microdochium nivale var. nivale was the main casual 
agent of stem base necrosis. 

After second treatment in observations at anthesis and milk ripe stage the high­ 
est foot rot incidence was recorded on untreated plots. The weakest level of infec­ 
tion was described on plots with two Sportak Alpha 380 EC sprays. Wheat plants 
from that plots were in better condition i.e.: intensively green, with thicker stem 
then plants from other treatments. Once more during observations the predomi­ 
nant species was M. nivale. Due to unusual time of fungicide application against 
Fusarium diseases received results were diffi cult to compare with other investiga­ 
tion. 

At soft dough stage the last observation was performed. Still the highest inci­ 
dence of stem base disease was recorded on untreated plots. The most successful 
control of foot rot was on plots treated with Foli cur Plus 3 75 EC and Sportak Alpha 
380 EC. The effi cacy factor ranged from 17.02 till 42.55%. Isolation results were 
not so convinced because the greatest amount of Fusarium cultures were obtained 
from plants treated with Folicur Plus 375 EC (26.67%). Probably at this stage dark 
brown necrotic symptoms on stem base could be caused by other pathogens like 
Helminthosporium sativum (Bipolaris sorokiniana). Two isolates of that fungus were ob­ 
tained from samples having symptoms similar to these caused by Fusarium sp. 
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