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Abstract - The aim of investigation was to evaluate different crop management methods in production of qualitative seed material of barley and potato. The late blight damages on potato leaves depended on genotype resistance; more resistant variety had less damaged leave area. The genotype determined potato yield and average weight of tubers. The tuber presprouting before planting accelerated plant germination and promoted formation of bigger yield tubers. Presprouting influence on yield was not observed. Higher yield and smaller tuber weight was obtained if seed material was planted with shorter distance. Influence of planting distance on late blight development on leaves was not observed. The best yielding barley genotype was breeding line PR-2797, which is resistant to loose smut. The optimum seed rate for barley ‘Idumeja’ and PR-2797 was 400 germinating seeds per m2, but for variety ‘Ruja’ seed rate 550 germinating seeds per m2 increased yield. Seed treatment with warm and hot water was effective for reduction of loose smut infection of susceptible variety ‘Ruja’. 

Introduction

The regulation about using only organically grown seed material for organic crop production has been enacted in Latvia since January 1st, 2006. Unfortunately seed producers are not able to supply demand yet. The seed growing in organic conditions is more complicated as in conventional agriculture. The requirements for certified seed in organic farming are the same as in conventional farming, but application of mineral fertilisers and pesticides is not allowable. The aim of this investigation was to evaluate different crop management methods in production of qualitative seed material of barley and potato. One of important premises for successful production is choice of appropriate crop varieties for local organic growing conditions (Velema, 2004). The variety resistance to main diseases is essential in qualitative organic seed production. The use of resistant to late blight (LB) (Phytophtora infestans) potato varieties can significantly reduce blight incidence (Leifert, Wilcockson, 2005). Loose smut (LS) (Ustilago nuda) is one of the problem diseases in barley seed production for organic farming. The choice of resistant varieties can be one of the preventative strategies (Borgen, 2002). Warm and hot water treatment was historically used method and the effectiveness of it in reduction of LS infection was proved also in some more recent studies (Winter et al., 1996; Nielsen, 2000). Significantly lower frequency of LS infection was found in the largest seed fraction (Borgen, 2003).The presprouting of seed potatoes accelerates crop growth and allows the plant to mature before diseases strikes (Leifert, Wilcockson, 2005). The periods of potato leaf wetness (favourable for diseases development) can be reduced through wider plant spacing (Haase et al., 2002).

Materials and methods

The trials were settled in certified organic crop rotation fields of Priekuli Plant Breeding Station in 2005. 

Three potato varieties, dissimilar in maturity and resistance to LB, were included in field trial: ‘Borodjanskiy Rozoviy’ – early, susceptible, ‘Lenora’ – medium early, medium susceptible, ‘Sigunda’ – medium late, relatively resistant. Seed potatoes (size 35-40 mm) were planted in three planting distances: 15, 30 and 45 cm. Seed tubers presprouted two weeks in light were compared with seed material without prepsprouting. 

Spring barley: varieties ‘Idumeja’ and ‘Ruja’ and breeding line PR-2797 (resistant to LS) were included in trial. Three sowing rates were tested: low, control and high (250, 400, 550 germinating seeds per m2 respectively). For varieties ‘Idumeja’ and ‘Ruja’ regular seed size (above 2.2 mm sieve) and large size seed (above 3.0 mm sieve) was compared. For variety ‘Ruja’ seed treatment with warm and hot water was applied: seeds were soaked in 45 °C warm water for 2 hours and in 50 °C hot water for 2 minutes (Nielsen, 2000). After treatment seeds were air-dried. Untreated seed was used in trial. 

The soil texture of trial field was loamy sand, the organic matter content was 1.8 – 2.1 %, and the content of available for plants potassium and phosphorus in the soil was high. Weather conditions in the beginning of growing period were cooler and moister than usually. It made plant germination and development slower. First week of August was extremely rainy; rainfall exceeded long term data three times. High humidity and wetness on potato leaves was favourable for LB development; pre-harvest sprouting was observed for barley.

results

Potato. The presprouted seed tubers germinated on field 2 – 5 days earlier than tubers without presprouting (Table 1). The amount of germinated plants from planted tubers was higher if tubers were presprouted. 

The area of LB damages on leaves was assessed during growing period. The disease damages depended on genotypic resistance; the damaged leaf area of susceptible varieties ‘Borodjanskiy Rozoviy’ and ‘Lenora’ were 40 % and 50 % from total leaf area after heavy rainfalls in the middle of August. The damages of resistant variety ‘Sigunda’ were only 10 % in the same time. Planting density did influenced LB development on leaves. 

Table 1. The germination of potato varieties

	Variety, maturity
	Presprouting of seed material, 

yes or no
	Germination 80 % of planted tubers, days after planting
	Germinated plants, % of planted tubers

	Borodjanskiy Rozoviy, early
	yes
	34
	99.3

	
	no
	36
	97.3

	Lenora,

 medim early
	yes
	38
	90.1

	
	no
	40
	89.6

	Sigunda, medium late
	yes
	36
	96.5

	
	no
	41
	93.9


The yield of potato varieties varied from 14.9 t ha-1 to 42.3 t ha-1. The variety and planting density significantly influenced yield (p<0.05). The highest yielding variety was ‘Borodjanskiy Rozoviy’ (Table 2). Higher yield was obtained for all varieties with planting distance 15 cm if compared to other planting distances. Influence of presprouting on tuber yield was not observed 

Table 2. The potato tuber yield depending on variety, presprouting of seed material and planting distance, t ha-1
	Variety
	Presprouting, 

yes or no
	Planting distance,  cm
	Average, γ0.05=1.3

	
	
	15 
	30 
	45
	

	Borodjanskiy Rozoviy
	yes
	40.4
	35.0
	34.9
	38.2

	
	no
	42.3
	37.7
	33.7
	

	Lenora
	yes
	18.5
	15.5
	21.0
	19.7

	
	no
	22.4
	21.0
	16.8
	

	Sigunda
	yes
	21.5
	18.1
	15.0
	18.0

	
	no
	19.5
	18.5
	14.9
	

	Average, γ0.05=1.3
	28.2
	24.9
	22.7
	

	Average presprouted
	24.8
	

	Average without presprouting
	25.8
	

	γ0.05=3.3


The harvested tubers were significantly weightier (p<0.05) if planting distance was larger comparing with those grown in plots with shorter planting distance. Significant influence of variety on tuber weight was observed. The weight of yield tubers obtained from presprouted seed material was significantly larger than that from seed material without presprouting.

Barley. The highest grain and seed yield was obtained from the breeding line PR-2797, which significantly surpassed the yield of parent variety ‘Ruja’ in the control variant (Table 3). The early ripening variety ‘Idumeja’ was higher yielding in comparison to late ripening ‘Ruja’. The grain yield of ‘Idumeja’ and PR-2797 was significantly lower than in control variant, when low seed rate was used. Decrease of seed rate did not significantly influenced the yield of variety ‘Ruja’, whereas, it was significantly elevated when the highest seed rate was applied. The yield of  ‘Idumeja’ and PR-2797 did not differed significantly if control and high seed rates were used. Higher seed outcome above 2.5 mm sieve was observed for breeding line PR-2797. There was a tendency to increase thousand-grain weight and seed outcome if lower seed rate was applied and lower thousand-grain weight and seed outcome if the seed rate was higher for all genotypes. 

Table 3 Barley yield and seed outcome depending on seed rate

	Variety / line
	Seed rate, germinating seeds per m2
	Grain yield, 

t ha-1
	Seed outcome >2.5 mm sieve, %

	Idumeja
	400 (control)
	3.12
	94.4

	Ruja
	
	2.75
	96.2

	PR-2797
	
	3.46
	97.2

	Idumeja
	250 
	2.57
	95.2

	Ruja
	
	2.84
	97.5

	PR-2797
	
	2.79
	97.2

	Idumeja
	550 
	2.91
	92.7

	Ruja
	
	3.18
	95.4

	PR-2797
	
	3.47
	96.0

	γ0.05
	
	0.42
	1.67


No LS infected plants were found for ‘Idumeja’ in control and only one plant was infected when high seed rate was used (Table 4). The infection of ‘Idumeja’ is usually low due to closed flowering, which prevents penetration of LS spores in flowers. Line PR-2797 was bred by crossing susceptible variety ‘Ruja’ with LS resistant genotype; resistance of this line was approved by artificial inoculation. Using of large size seed fraction and low seed rate did not decrease the infection with LS of ‘Ruja’ to acceptable level. Seed treatment with warm and hot water reduced the amount of infected plants for ‘Ruja’ effectively, but it can be problematic to carry out it for large amounts of seed on the farms. Despite to reduced plant emergence warm and hot water treatment did not leave negative effect on yield and seed quality. 

In order to obtain more reliable results this trial has to be repeated for one or more seasons.

Table 4 Barley infection with loose smut

	Variety / line
	Variant
	Infected plants per 100 m2

	Idumeja
	control
	0

	Ruja
	
	93

	PR-2797
	
	(5)*

	Idumeja
	high seed rate
	1

	Ruja
	
	110

	Ruja


	low seed rate
	52

	
	large seed size (>3 mm)
	73

	
	seed treatment with warm and hot water
	3

	γ0.05
	
	21.7


*admixtures of other genotypes; line showed resistance under artificial inoculation
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