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Production Systems

Effect of predecessors on the productivity and phytosanitary condition of hull-less oats in 
organic farming

D. Atanasova*, V. Maneva, T. Nedelcheva

Institute of Agriculture, 8400 Karnobat, Bulgaria

(Manuscript received 31 July 2015; accepted for publication 27 November 2015)

Abstract. On a certified organic field a trial of the hull-less oat variety Mina was conducted, sown after peas-sunflower mixture, maize for silage, and fallow. The 
aim of this experiment was to evaluate the effect of predecessors on the productivity and phytosanitary condition of hull-less oats in organic farming. The study 
was conducted in the period 2012 – 2014 under field conditions on leached, moderately loamy to slightly clayey smolniza at the Institute of Agriculture in 
Karnobat, Bulgaria, on a field certified for organic farming. The trial was conducted with spring hull-less oat, variety Mina. Predecessors – peas-sunflower 
mixture, maize for silage and fallow. Phytosanitary monitoring was conducted. The insect reporting was performed through direct investigation for plant pests. 
The weed reporting – species composition and density of weed infestation by a quantity-weight method, at the end of tillering and beginning of ear formation 
stage. Disease infestation was determined by walking through the plots during crop vegetation, by the route method, by inspection of the plants. The best 
predecessor for hull-less oats was fallow, followed by peas-sunflower mixture. The yield was high and the level of weed infestation was comparatively lower 
than after maize for silage. During the studied period a tendency for the effect of predecessor on disease infestation was not formed. The predecessors did not 
affect the species composition but mainly their density.
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Introduction Phytosanitary monitoring was conducted. The insect reporting 
was performed through direct investigation for plant pests. The weed 
reporting – species composition and density of weed infestation by a One of the main practices used in organic farming to maintain 

2 2quantity-weight method (plants/m , g/m ), at the end of tillering and and improve the soil condition and improve the phytosanitary 
beginning of ear formation stage. Disease infestation was condition of the crops is applying crop rotation with various 
determined by walking through the plots during crop vegetation, by predecessors (Jorgen et al., 2000; Poznyak and Romanovskij, 
the route method, by inspection of the plants.2009; Nikolova, 2012; Baldwin, 2014). In organic farming of field 

crops, the crop rotation is a key factor to reduce the level of weed 
infestation in the crops (Litterick et al., 2002; Rasmussen et al., 
2006; Atanasova and Koteva, 2009), to reduce pests and diseases.   Results and discussion

Hull-less oats is with higher requirements to the conditions of 
growing. The greatest content of protein (14.11 – 15.22%) and fat In Southeastern Bulgaria the climate is transient-continental 
(4.94 – 5.30 %) in grain has been received on a clover as a with mean annual precipitation of 549 mm. Winter is comparatively 
predecessor (Batalova and Vologzhanina, 2012). warm, spring is short and cool, summer is hot and dry, autumn is long 

The aim of this study was to investigate the effect of and warm. Vegetation year 2011/2012 was drier, especially in the 
predecessors in three-crop rotation on the productivity and autumn season, with rainfall below the mean multi-year period data, 
phytosanitary condition of hull-less oats in the conditions of organic and had an adverse effect on growth, development and yield of the 
farming. cereal crops, and they were less competitive than weeds. The crops 

were sparse and the weed density and their fresh biomass were 
high. The crop yield was altogether low. In 2012/2013 and 
2013/2014 precipitation was above the norm and in the last year Material and methods 
rainfall was unevenly distributed by months, but ensured moisture 
over certain periods and the conditions were favorable for the cereal The study was conducted in the period 2012 – 2014 under field 
crops. They developed well and the weed density was significantly conditions on leached, moderateлy loamy to slightly clayey 
smaller (Figure 1).smolnitza at the Institute of Agriculture in Karnobat, Bulgaria, on a 

During the studied years, depending on climatic conditions, field certified for organic farming. The trial was conducted with spring 
crop and predecessor, different kinds of weeds were predominant. hull-less oat, variety Mina. Predecessors were peas-sunflower 

2 The first year was characterized with high level of weed infestation – mixture, maize for silage and fallow. Trial plot size – 75 m , and 
2 after maize for silage the following were reported: black bindweed harvest plot size – 35 m . Yield was reported in kg/ha.
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2(Polygonum convolvulus L.) up to 110 plants/m ; prostrate weed The main pathogens described for oats were crown rust 
2 (Puccinia coronate), bacterial blight (Pseudomonas syringae), (Polygonum aviculare L.) – up to 32 plants/m  and foxtail grasses 

2 semiloose smut of oats (Ustilago levis) and loose smut (Ustilago (Setaria spp) – up to 121 plants/m . The weed biomass was 

avenae) (Sheber – Butin et al., 2005). During the reported years only 
single plants infected with loose smut were found – Ustilago avenae 
(Persoon) Jensen (Table 2). According to Sheber-Butin et al. (2005), 
the pathogen is characterized with brown colouring of the oat grains 
– a black mass of spores initially covered in silver film, which during 
flowering replaces grain heads with smut. According to the same 
authors, partial damage can be inflicted to the lower grain heads. 
This fungus is dispersed by wind and rain. It is transmitted through 
the inoculum where it is stored as teliospores or mycelium. In the trial 
there was an even distribution of infected plants in the variants, 
which did not allow forming a tendency of influence from the 
predecessor to disease infestation of oats.

2 After monitoring to report the pests on oats grown after three significant – up to 212 g/m . During the second year of the study the 
predecessors, six harmful kinds were found, from three orders: areas had predominantly black bindweed and prostrate weed, but in 
Нemiptera, Heteroptera and Coleoptera. The predominant species significantly smaller amount. The third year was characterized with 
were from order Нemiptera. Single specimens of Aelia acuminata single weed plants among the crops. 
were found on oats after the three predecessors. Six pests were Average for the three years of study the weed infestation was 

2 2 established during the observation period (Table 3). The reports the highest after maize predecessor – 172.6 plants/m  and 62 g/m , 
2 showed that the predecessors did not affect the species composition and the lowest after peas-sunflower mixture – 94.3 plants/m  and 

2 of the pests.43.3 g/m  (Table 1). 

Figure 1. Rainfall and temperature distribution during the growth period (2012 – 2014)
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Table 1. Weed infestation on oat, average for period 
2(2012 – 2014) (nb/m )

Weeds 

Polygonum convolvulus L.

Polygonum aviculare L.

Ranunculus arvensis L.

Papaver rhoeas L.

Gaucalis daucoides L.

Chenopodium album L.

Viola tricolor L.

Kickxia elatine L.

Anagalis aestivalis L.

Cirsium arvense (L.) Scor.

Convolvulus arvensis L.

Setaria spp.
2Average, nb/m

2Average biomass, g/m

  47

  10

    0.3

    0.3

    0.3

  18.7

    0

    0

    0

    0

    0.7

  95.3

172.6

  62.0

  35.3

  13

    0

    0.3

    0.3

  12.7

    0.7

    0.7

    3.7

    0

    0.3

  54.7

121.7

  44.4

37

  9.3

  0

  0.3

  0.3

14.7

  0.3

  0.3

  4.7

  0.7

  0

26.7

94.3

43.3

Predecessor

Corn silage Fallow
Peas-sunflower

mixture

Table 2. Major pathogens on oats grown after three 
predecessors, average for the period

Diseases

Puccinia coronate

Pseudomonas syringae

Ustilago levis

Ustilago avenae

-

-

-

+

-

-

-

+

-

-

-

+

Predecessor

Corn silage Fallow
Peas-sunflower

mixture
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and the cereal leaf beetle had the highest density after fallow. The 
reports showed that the predecessors did not influence the species 
composition of pests but mainly their density.

The influence of predecessors on oat productivity was 
presented in Figure 3. Significant differences by years were due to 
the climatic conditions and consequently the plant development 
during the vegetation period (Figure 1). During the first and second 
years of study the yields were generally good for the conditions of 

The number dynamics of the main cereal pests after different 
predecessors were reported (Figure 2). Oat was mainly attacked by 
aphids after predecessors peas-sunflower mixture and maize. The organic farming, but not significantly different after the 
density of sunn pests was the highest after peas-sunflower mixture, predecessors. Still, a tendency is traced that yield after maize for 

silage was the lowest and increased after fallow and peas-sunflower 
mixture. During the third year the obtained yields were very low, but 
the tendency remained. Most probably the maize for silage had an 
adverse effect on the water-air and nutrition soil regime which led to 
low yields.

Conclusions

The best predecessor for hull-less oats grown in organic 
farming was fallow, followed by peas-sunflower mixture. The yield 
was high and the level of weed infestation was comparatively lower 
than after maize for silage. During the studied period no tendency 
was formed regarding the influence of hull-less oats predecessor on 
disease infestation. The predecessors of hull-less oats did not affect 
the species composition of pests but mainly their density.
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Table 3. Main pests on oats grown after three predecessors

Order Species Oats

After corn silage

After fallow

After peas - sunflower mixture

Sitobion avenae

Rhopalosiphum padi

Rhopalosiphum maidis

Oulema melanopa

Eurygaster integriceps

Aelia acuminata

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Sitobion avenae

Rhopalosiphum padi

Rhopalosiphum maidis

Oulema melanopa

Eurygaster integriceps

Aelia acuminata

Sitobion avenae

Rhopalosiphum padi

Rhopalosiphum maidis

Oulema melanopa

Eurygaster integriceps

Aelia acuminata

 

Нemiptera

Coleoptera

Heteroptera

 

Нemiptera

Coleoptera

Heteroptera

 

Нemiptera

Coleoptera

Heteroptera

Figure 2. Numerical dynamics of pests on oats after
three predecessors (average for the three years)
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