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1. Summary-and^Conclusions 

Title: Sweet Sorghum, a Sustainable Crop for Energy Production in Europe. 

Scientific Ieader: Dr. N. El Bassam 

Scientific evaluation: Dr. N. El Bassam and Dr. K. Jakob. 

The objectives of the contribution from the Institute of Crop Science of the 

Federal Agricultural Research Centre (FAL) as an associated proposer (07) 

were defined within the activities of the actions of the coordinator (01) and 

focused on the following topics: assist in improvement of the potential and 

actual productivity model by common experiments focused on actual data; 

improvement on optimisation of the advantages of sweet sorghum, mainly 

optimisation of the input nitrogen; adaptation to low temperature which limits 

productivity and geographical extension; and constitution and improvement of 

potential and actual productivity by database exploitation. 

The specific objectives can be summarised as follows: determination of aerial 

dry matter evolution and distribution in different organs during the whole crop 

cycle - under optimal and non-limiting nitrogen and weather supply conditions; 

determination of the relationship between dry matter and the rate of intercepted 

radiation; determination of sugar accumulation in different growth stages and 

partitioning in aerial organs: stems, leaves and panicles; to supply information 

in order to verify the productivity model under Optimum conditions which 

relates the aerial biomass to the quantity of interrupted PAR (Photosynthetic 

Active Radiation) in the given climatic region; and to test different genotypes to 

evaluate their aptitude to produce total biomass, sugar and ethanol at this 

latitude and to increase the genetic Variation. 

The experiments included productivity investigations, genotype trials and 

database collection, evaluation and documentation. The productivity trials were 

conducted with three nitrogen levels (50, 150 and 200 kg N/ha). The harvesting 

was carried out at several growth stages (interval harvesting) and various 

measurements were done to be included in the productivity model, i.e. aerial 

biomass (total, leaf, stem and panicle), leaf area, leaf area index and sugar 

contents. 

The number of genotypes (varieties, lines and hybrids) in the genotype trials 

varied each year. They were tested for their total biomass, sugar contents, sugar 

fractions and sugar yield. 



The database collection, evaluation and documentation includes meanwhile 

vefr! n oT/To^ SW6et S°rghUm 6Xamined in fidd trials during *e last 10 

Meteorological measurements such as air and soil temperature, rainfall 
Potential evaporation and incident solar radiation were conducted regularly ' 
The main characteristics of the investigation site are: 

Location: Braunschweig, F.R. Germany 

Latitude: 52° 17 35" n. 

Longitude: 10° 26* 55" e. 

Altitude: 81 m 

Temperature: 8.7 °C annual mean 

Precipitation: 617mm/y 

Soil: loamy sand 

The results achieved in this project and consequences for further research may 
be summarised as follows: 

• The major accumulation of dry matter took place in the period of late July to 
mid October and the sugar accumulation from late August to earlv 
November. 

• The biomass growth rate was determined in periods in which the temperature 
was higher than 10 °C and the most productive growth stage has been 
ascertamed when temperatures reached 17 °C and higher. 

• There was nearly linear correlation between aerial dry matter accumulation 
and the cumulative values of Photosynthetic Active Radiation (PAR). 

• The Leaf Area Index (LAI) could be considered as an adequate indicator to 
predict the growth rate of sweet Sorghum crops. A significant correlation 
could be estabhshed between growth rate and LAI. 

• Temperature is by .far the most deciding and critical growth factor of all 
climatic parameters. 

The sugar concentration within the stalk seems to be more or less uniformly 

distributed within the whole length of the stalk. The concentration in a cross-

section indicated that the highest sugar concentration was found directly 

interior to the thin outer layer and decreased again towards the center of the 

stalk. 

The application of the productivity model for sweet sorghum might be 

modified to include the sugar accumulation rate, as the sugar accumulation in 

stems is affected by the environment as well as by the genotype. 

• The theoretical ethanol yield can be calculated from the formula: 

Total sugar content (%) in fresh matter (FM) x 6.5 (conversion factor) x 

0.85 (process efficiency) x total biomass (t FM/ha). 

The best genotypes could produce up to 60001 ethanol/ha. 

• The influence of the different nitrogen levels was not significant. It seems 

that the additional mineralisation of soil nitrogen and the atmospheric N-

deposition were high enough to elevate the effect of nitrogen mineral 

fertilisation. Aside from these aspects, the results reflect the fact that sweet 

sorghum is one of the best C4 crops conceming nitrogen utilisation 

efficiency. 

• It also seems that at higher latitudes a total biomass of about 20 tons dry 

matter per hectare and 10 tons sugar per hectare are possible using adequate 

genotypes, but there was a large Variation in the results of most genotypes 

conceming the biomass as well as sugar production within the same genotype 

in different years. Under common agricultural practice the following figures 

could be expected: Fresh matter yield 60-80 t/ha, dry matter yield 12-16 t/ha, 

sugar content 6-8% in FM and sugar yield 6-8 t/ha. 

• The entire evaluation data from field trials which have been conducted on 

1350 genotypes during the period 1985 - 1995 are given in annex 3. The data 

is available from the Institute of Crop Science (FAL), along with seeds in 

small quantities which could be supplied to interested institutions. The 

following table summarises these results. It should also be mentioned that for 

the same genotypes in different years of evaluation, in some cases, significant 

Variation in the results was observed. 
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• It may also be concluded that the sweet sorghum genotypes which have 

resulted frorn KWS breeding activities are more suitable for cultivation in 

Middle-Europe than the other accessions tested from world assortments. 

• The results of the interaction environment x genotypes indicated that most 

genotypes available could not compensate for changes in the climate in 

different years, i.e. the buffer capacity of the genotype is still not high 

enough. 

• The major problem for a wide introduction of sweet sorghum in Middle and 

Normern Europe is the insufficient.cold tolerance in the early growth stages, 

so that several weeks after sowing, no considerable growth takes place, 

which may lead to soil erosion and increased weed growth. 

• Further activities to develop cultivars with higher adaptability and stability 

features for higher latitudes (northern parts of Europe) are therefore 

necessary. It would be strongly.advised to put more emphasis on the breeding 

sector of sweet sorghum to improve the agronomic features with higher 

stability and adaptability features. Cold tolerance, lodging resistance, high 

yield potential and high sugar accumulation rates are further objectives of 

sweet sorghum breeding work for higher latitudes. 

The large scale cultivation of sweet sorghum is affected by several major 

obstacles. Crudeness and inefficiency of harvesting and processing 

machinery, as well as a short harvesting period due to the perishable nature of 

the crop and a rapid loss of sucrose in the stalk between harvest and juice 

extraction. These bottlenecks hamper a rapid introduction of this crop into 

the common agricultural System. These facts should be taken into 

consideration in the future research and development activities. 

2. Introduction . v , 

The genus Sorghum is in the sub-tribe Sorghastrae of the tribe Andropogoneae. 

Bicolor is the least specialised race of the five basic races of the sorghums, 

classified as subspecies bicolor. Now sporadically cultivated across the African 

savanna and in South and Southeast Asia, it includes modern sudan grass, sweet 

sorghum and broomcorn as sub-races (Anderlei, 1985; ICRISAT, 1985; 

Jvanjukovic, 1981; Mechelke, 1986). 

It is a C4 plant species with high photosynthetic capacity. Compared with other 

species with high biomass yield, sweet sorghum has one of the highest dry 

matter accumulation rates on a daily basis. The traditional farmers in Africa and 

Asia grow Sorghum bicolor for multiple uses. Besides grain, the stem is used 

for fodder, fuel, rooting and fencing. Reports from developing countries 

indicate a decreasing of area under sorghum cultivation because of its poor 

demand compared to other crops such as rice and wheat. Alternate uses of 

sorghum in these countries are being examined. Sweet stalk sorghum can serve 

as a source to accomplish alternate usage objectives and will increase the 

market value of the crop as well as provide better use of resources of farmers. 

The primary uses of sweet sorghum are as a syrup for human consumption and 

as a livestock feed. Recently, interest in sweet sorghum has risen in developed 

countries because of its potential as a source of sugar and raw material for 

production of energy as well as for its possible utilisation in different 

biotechnological processes (Dambroth and El Bassam, 1981; Wall and Ross, 

1970). More recently, research activities were initiated in Europe to evaluate the 

potential of the sweet sorghum germplasm as a possible industrial and energy 

crop and to develop a sugar plant which might enlarge the diversity within the 

crop rotation and to overcome the enhancing phytopathological risks of 

nematodes and rhizomania in the sugar beet cultivated areas (Dambroth, 1985; 

Kresovich et. al, 1983; Moritz, 1986; El Bassam et. ah, 1987). 



At the Institute of Crop Science of the Federal Agricultural Research Centre 

(FAL), Braunschweig, Sorghum bicolor has been investigated within the 

framework of the EU-Project CT 920041 "Sweet Sorghum, a Sustainable Crop 

for Energy Production in Europe," to improve the basic knowledge of the plant 

and to determine the most suitable genotypes with respect to growing 

conditions in northern Europe. The location of Braunschweig can be considered 

as one of the most extreme northern latitudes (52° IT 35" north). The main 

objectives are to evaluate the Performance of sweet sorghum and its potential 

yield under such climatic conditions at higher latitudes. 

3. Objectives 

The objectives of the contribution from the Institute of Crop Science of the 

Federal Agricultural Research Centre (FAL) as an associated proposer (07) 

were defined within the activities of the actions of the coordinator (01) and 

focused on the following topics: 

Action A 1: Assist in improvement of the potential and actual 

productivity model by common experiments focused 

on actual data. 

Action A 2: Improvement on optimisation of the advantages of 

sweet sorghum, mainly optimisation of the input 

nitrogen. 

Action A3: Adaptation to low temperature which limits 

productivity and geographical extension. 

Action B 2: Constitution and improvement of potential and actual 

productivity by database exploitation. 

The specific objectives can be summarised as follows: 

• Determination of aerial dry matter evolution and distribution in different 

organs during the whole crop cycle - under optimal and non-limiting nitrogen 

and weather supply conditions. 

• Relationship between dry matter and the rate of intercepted radiation. 

• Determination of sugar accumulation in different growth stages and 

partitioning in aerial organs: stems, leaves and panicles. 

To supply information in order to verify the productivity model in Optimum 

conditions which relates the aerial biomass to the quantity of interrupted PAR 

(Photosynthetic Active Radiation) in the given climatic region. 

To test different genotypes to evaluate their aptitude to produce total 

biomass, sugar and ethanol at this latitude and to increase the genetic 

Variation. 

4. Materials and Methods 

The research activities included the following topics: 

Physical Measurements 

Genotype Screening 

Productivity Trials and Physiological Measurements 

Database Collection 

4.1 Physical Measurements 

The Institute of Crop Science in Braunschweig - Völkenrode is located at: 

Latitude (degrees, minutes, seconds): 

Longitude (degrees, minutes, seconds): 

Altitude: 

Situation of experimental fields: 

52° 17 35" north 

10° 26' 55" east 

81 meters 

approximately 200 km south of the 

North Sea and Baltic Sea (fig. 1). 

4.1.1 Soil physical analysis 

These investigations concentrated on the determination of the soil type of the 

experimental fields and the grain size of soil, i.e. fractions of sand, silt and clay. 

The field trials were situated in Braunschweig - Völkenrode. The soil is a loamy 

sand with low organic matter content. The location is by nature of a moderate 

soil fertility. The topsoil is nearly neutral (pH = 6.5), the subsoil is weakly 

acidic. The C/N ratio is approximately 10. The depth of the ground water ranges 

between 7 - 10 m. Tables 1-4 summarise many of the soil's characteristics. 
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Figure 1. Location of the Field Trials (Braunschweig, Germany). 
Table 1. Soil characteristics based on soil horizon levels. 

Table 2. Summary based on soil horizon levels. 

Table 3. Grain-size distribution. 
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Table 4. Additional characteristics based on soil depth level. 

The initial water content in sowing is normally equal to the water content at 

Saturation. 

4.1.2 Meteorological data coliection 

The data measurements at the experimental site included the following 

Parameters: Air temperature at 2 m height, lowest temperature at soil's surface, 

sunshine duration, global solar radiation, precipitation, evaporation and water 

balance. The meteorological data from each month (1985 - 1995) are listed in 

annex 1. Some weather data means are shown in table 5. 

Table 5. Selected meteorological data at the Braunschweig site. 
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Additional long-term climatological data (1951 - 1980): 

Mean annual air temp.: 8.8°C 

Atmospheric humidity: 79% 

Wind, main direction: southwest 

Wind force: 3-4 km/h 

Summer days (> 25°C): 24 d/y 

Precipitation > 0.1 mm: 187 d/y 

Precipitation > 1 mm: 116 d/y 

Precipitation: > 10 mm: 14 d/y 

Snow covering: 34 d/y 

Differences between highest and lowest monthly mean air temperature (°C) 

Special features of the weather from 1990 to 1995 are described as follows: 

1990 

The Vegetation period for 1990 was, as a whole, too dry, especially in May, July 

and August. At the end of April/beginning of May a first dry period was 

recorded. In the first two weeks of June there was considerable precipitation 

followed by a relative cold summer period to the middle of July. Thus, the 

evaporation was low and water requirement of plants not so high. After this 

period about the next 6 weeks were without rainfall. Starting with the beginning 

of September the weather changed completely. Continuous rainfall led to 

sufficient water supply for the plants. 

1991 

The Vegetation period for 1991 began with a dry and warm spring. In addition, 

May, July and August were too dry, May and June too cold compared to the 

means. Only at the end of September did sufficient rainfall lead to a positive 

water balance. 

1992 

The Vegetation period for 1992 was excessively dry and warm, except 

September. Spring was characterised by warm and humid weather. Up until the 

first week of May precipitation was sufficient. The time following dry periods 

of several weeks led, in combination with high evaporation, to a high water 

deficiency, especially at the end of May, middle of June and beginning of 

August. In the second week of August continuous periods of rain ended the dry 

Stretch, interrupted only by a short dry period at the end of September. 
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1993 

The Vegetation period for 1993 was too wet after the 5 dry summers of the 

previous years. Only March and the end of April showed a precipitation 

deficiency. March was very dry and led to a quick drying out of the soil. Thus, 

Vegetation started early in the spring. The first two weeks of April had sufFicient 

rainfall. There was a warm, dry period from the end of April to the middle of 

May. At the end of the month frequent rainfall led to sufficient soil water 

reserves for providing plants with water. 

1994 

The Vegetation period for 1994 started with a wet spring from March until the 

middle of April. In May and June repeated precipitation had been recorded. 

After the first week of July a dry period of about 6 weeks started with very high 

temperatures. Due to a daily evaporation rate of 5 to 6 mm, soil moisture 

decreased rapidly. After this very dry period there was sufficient rainfall for 

further plant growth. 

1995 

The Vegetation period for 1995 was characterised by a cold and wet spring 

followed by very dry summer weather. Precipitation in March was about 25 mm 

over the long term rain total, whereas the months from April to August showed 

a rain deficit in combination with very high temperatures when compared to 

those means from 1960 to 1990. At the end of August and September there was 

enough rain for filling the soil water reserve. 

4.2 Genotype Screening 

From different regions of the world numerous genotypes were investigated 

under field conditions to further identify cultivars which might be used in the 

future and also to evaluate new developed hybrids by different institutions. The 

major aspects investigated were cold tolerance, total biomass and sugar content. 

These genotypes originated from Germany, India, Hungary and Australia (see 

annex 2). 

The genotypes were sown in the beginning of June each year. The distance 

between the rows was 0.70 m, the distance between the plants within the row 

was 0.10 m and the plot size was 1.50 m x 6.00 m = 9.00 m2. Each genotype 

was sown in 4 replications. 
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120 kg nitrogen was given to the plots after emergence. Phosphorus and 

potassium were applied before sowing according to the results of soil analysis 

(120 kg P2O5 and 240 kg K2O per ha, respectively). Weed control was done by 

hand and by machine twice after emergence. 

In some cases there were two harvest dates for investigation of change of 

different yield parameters during the ripening period of the sweet sorghum 

genotypes. The first harvest was carried out at the end of September followed 

by the second harvest towards the end of October. 

For the genotype screening the topics included were: Fresh matter yield, dry 

matter yield, total sugar content, sugar yield, glucose content, fructose content, 

Saccharose content, raw fibre content, dry matter content, growth height, panicle 

emergence time, vigour, cold susceptibility of young plants, wind influence 

upon young leaves, tillering, amount of disease on leaves, drought 

susceptibility, lodging tendency, and harvest date. 

4.3 Productivity Trials 

The productivity trials were discussed and designed by the productivity group 

in previous sessions held for this purpose. The aim was to determine the growth 

development during the whole Vegetation period of 1 or 2 selected genotypes 

which might be most suitable for the given region. Also an agreement was 

achieved to carry out measurements on aerial biomass, leaf area index and sugar 

accumulation. These data were used to establish the productivity model by the 

main contractors. 

4.3.1 Species and cultivar 

For these studies 2 genotypes were chosen. The genotype 'Keller' was chosen 

first as a comraon genotype for all participants and the genotype 'Korall' was 

recommended for the northern part of Europe. 

species: Sorghum bicolor 

cultivar: Keller 

type: hybrid 

source: Kleinwanzlebener Saatzucht, Einbeck Germany 

species: Sorghum bicolor 

cultivar: Korall 

type: hybrid 

source: Kleinwanzlebener Saatzucht, Einbeck Germany 
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4.3.2 Nitrogen treatments 

Three levels were applied: 

low level (Nj) 

medium level (N2) 

high level (N3) 

50 kg N/ha 

150 kg N/ha 

200 kg N/ha 

The N2 and N3 levels were split into 2 and 3 applications, respectively. The 

higher level (N3) could be considered as non-limiting. Potassium (K2O as 

potassium magnesia) was applied at 240 kg/ha and Phosphorus (P2O5 as triple-

superphospate) was applied at 180 kg/ha. 

4.3.3 Experimental design 

The experimental design consisted of three blocks each 21.0 m x 14.0 m. The 

three nitrogen levels each received their own block. The size of each elementary 

plot was large enough to allow periodical sampling in order to estimate aerial 

biomass accumulation on 2 m2 areas. Fungicides and insecticides were not 
applied and were also not necessary. 

4.3.4 Biological measurements 

Approximately 5 weeks after emergence periodical harvesting was performed to 

determine the fresh matter and dry matter biomass contents. From these data, 

aerial dry matter, proportion of leaves, stems, leaf specific weight, leaf area and 

leaf area index (LAI), as well as plant height, were determined. 

43.5 Chemical analysis 

All samples from the different nitrogen treatments were prepared for sugar 

content determination by means of HPLC. 

Once the samples were thawed in the refrigerating room at 2°C, they were 

homogenised in a small grinding mill. 10 g of this material was then weighed 

into a 250 ml graduated flask, and approximately 200 ml of double distilled 

water was added (double determination). This Suspension was boiled for 20 

minutes, after which time the cells were completely digested. After the solution 

was allowed to cool, the flasks were filled to the calibration mark with double 

distilled water; then a pleated filter was used to remove cell fragments and fibre 

components from the samples. Finally, using a throw-away filter holder (pore 

size 0.45jim) the samples were ready for High Performance Liquid 

Chromatography (HPLC). 
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Specification of the HPLC conditions: 

Flow rate: 0.3 ml/min 

Mobile phase: Double distilled water 

Columns: Polypore CA (manufactured by Kontron), 

main column 22 cm and guard column 3 cm 

Column diameter 4.6 mm 

Temperature: 80°C ± 0.2°C 

Detection: RI 

Evaluation: External Standard, 2-point calibration 

Sweet sorghums sugar fractions are: Saccharose, Glucose and Fructose. 

Soil samples from the field trials were analysed for the major nutrient 

components: Nitrogen, Potassium and Phosphorus. 

4.4 Database Collection 

The Institute of Crop Science, FAL, has prepared a database for all genotypes, 

cultivars and hybrids investigated in the last 10 years (1985 - 1995). This 

amounts to 1350 forms of sorghum which have been examined in field trials for 

their suitability for cultivation and their quality features. The entire evaluation 

data are well documented and attached as annex 3. The following parameters 

were included in the evaluation programme: 

These data could also be supplied for all other interested institutions. This 

documentation represents the largest data collection concerning sweet sorghum. 
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5 Results 

5.1 Results of Genotype Screening 

5.1.1 Experimental year 1992 

As of the 9th of June all genotypes had emerged. The genotypes ZH 2916 from 

Germany, Colman 70/9685-11 from Hungary and ICSV-91003 from India 

showed a lower rate of emergence than all other genotypes. 

The time from sowing to panicle emergence varied greatly between the 

genotypes. The date of panicle emergence was between the 12th of August and 

the 16th of October for the German genotypes (Tab. 6). The genotypes ZH 2910 

and ZH 2927 started their panicle emergence on the 12th of August, the 

genotype ZH 2931 was last on the 16th of October. 

Table 6. Days from sowing to panicle emergence, number of shoots and plant 

height of sweet sorghum genotypes. 

The Hungarian and German genotypes needed on average 20 days less time 

from sowing to panicle emergence than the genotypes from India and Australia. 

The Hungarian genotypes showed the highest shooting capacity. The plants 

developed between 5 and 6 shoots per plant. The maximum number of shoots 

was reached by the German genotype ZH 2908 with 7 shoots/plant. The one 

Australian genotype (Early Orange) was distinguished by plant height between 

266.0 and 276.3 cm. Although the German genotypes showed only an average 

plant height of 198.8 cm, the maximum from all genotypes was reached by the 

German genotype ZH 2914 (279.4 cm). 

The Australian genotype (Early Orange) produced 101.43 t fresh matter per ha 

(Tab. 7). It was the highest FM-yield compared to all other genotypes. This 

Australian genotype reached on average 87.32 t/ha, followed by the Indian 

genotypes with 60.28 t/ha FM-yield. The German genotypes produced the 

lowest FM-yield. There was the same order for the yield parameter dry matter 

yield. 
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The analysis of dry matter content showed that the Indian genotypes were 

characterised by very high dry matter content up to a maximum of 68.85 %. In 

addition, the Indian genotypes were distinguished by a high sugar content. The 

stems contained 7.81 % sugar (mean) with a maximum of 11.96 %. The highest 

sugar content was produced by the German genotypes. The sugar content 

ranged from 2.16 % to 12.87 % in the fresh matter. The German genotypes went 

one better than all other genotypes only in this yield parameter. The Australian 

and Hungarian genotypes reached sugar contents of 6.82 % and 6.01 %, 

respectively. 

According to the highest FM-yield, the Australian genotype reached the highest 

mean sugar yield with 6.12 t/ha, followed by the Indian genotypes with 4.67 

t/ha. Because of their low sugar content the Hungarian genotypes had the lowest 

mean sugar yield of 3.59 t/ha. The sugar yield of all genotypes ranged from 

1.14 to 8.68 t/ha. In the Vegetation period 1992 the maximum sugar yield was 

produced by the German genotype 2913 (8.68 t/ha). 

Table 7. Yield parameters of the sweet sorghum genotypes. 
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Like other crops with tropical origin, sweet sorghum started its growth late in 

the spring because it needs higher soil and air temperature for sprouting. 

According to maize growth there is a yield increase up to the first frost in 

autumn. For defining the optimal harvest date it is worth while to observe how 

the yield parameters change during the ripening period of sweet sorghum. 

Figure 2 shows the frequency of FM-yield in different yield classes over all 

genotypes. In harvest I most genotypes reached FM-yields between 50 and 60 

t/ha. In addition figure 2 shows that the yield class with the greatest frequency 

moved from 50-60 t/ha in harvest I to 40-50 t/ha in harvest II. The fresh matter 

yield decreased as a whole from 52.69 to 46.92 t/ha on average. 

On the other hand dry matter yield showed the contrary tendency (Fig. 3). It 

increased with longer ripening time. In harvest I most genotypes produced a dry 

matter yield between 15 and 20 t/ha. The dry matter yield class with the greatest 

frequency increased to 25-30 t/ha in harvest II. 

Figure 2. Frequency of fresh matter yield of all genotypes at two different 

harvest dates, 1992. 

Frequency [n] 

harvest date 

□2a.Sept92 

EH23.OctS2 

FM-yfeld [t/ha] 
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Figure 3. Frequency of dry matter yield of all genotypes at two different 

harvest dates, 1992. 

Figure 4. Frequency of stem sugar content of all genotypes at two different 

harvest dates, 1992. 

Frequency [n] 

harvest date 

a28.SeptS2 

E23.OCL92 

Sugar content [% FM] 
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Figure 4 shows that the dominant stem sugar content frequency classes in 

harvest I were between 4 and 14%. In harvest II sugar content decreased and the 

dominant frequency classes changed to those between 0 and 12%. The mean 

sugar content decreased from 9.44 % in harvest I to 7.46 % in harvest II. 

The parameter, sugar yield, consisting of fresh matter yield and sugar content 

followed the main tendency and decreased from harvest I to harvest II (Fig. 5). 

The mean sugar yield of all genotypes decreased from 4.97 t/ha to 3.74 t/ha. In 

harvest I most genotypes produced sugar yields between 5 and 6 t/ha. In harvest 

II the greatest frequency was reached with the yield class 4-5 t/ha 

Figure 5. Frequency of sugar yield of all genotypes at two different harvest 

dates, 1992. 

Requency [n] 

harvest dato 

O28.Sept92 

E23.Oct.92 

Sugar yield [t/ha] 

5.1.2 Expcrimental Year 1993 

In 1993 the genotypes produced a lower fresh matter yield compared to 1992 

(Fig. 6). The plants also did not reach the plant height from 1992 (Tab. 8). 

Nonetheless these plants produced more stem biomass than in 1992. The mean 

of the two years FM-yield was 46.15 t/ha (Tab. 8). 

Total sugar content in the FM ranged from 3.06 to 9.74 % in 1992. The mean 

sugar content of 92/93 was 8.27 %. Remarkable is the low Saccharose content of 

4.71 % produced in 1993 compared to that of 1992 (7.30 %). 
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The sugar yield produced in 1993 was about 1.5 t/ha lower compared to 1992, 

resulting from the lower FM-yield in combination with the low sugar content. 

The mean of 92/93 was 3.96 t/ha. 

Figure 6. Fresh matter yield of sweet sorghum genotypes, 1992, 1993 and mean. 

60 

50 

40 

30 

20 

10 

0 

FM-Yield (t/ha] 

A 

92 93 

Year 

mean 92/93 

Table 8. Yield parameters of 33 sweet sorghum genotypes. 

5.2 Distribution Frequencies for 1992 - 1995 

Calculations were conducted to determine the distribution frequency of the 

sorghum genotypes which were cultivated in the 4 year period between 1992 

and 1995. These results are displayed based on the year in figures 7 to 10. 
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1992 

Figure 7 shows the distnbution frequency of fresh matter yield in tons per 

hectare for 114 genotypes cultivated in the year 1992. The dominant frequency 

class was 40-60 t/ha of fresh matter which contained 45.6 % of the distribution 

or 52 genotypes. The next dominant class was 20-40 t/ha which contained 

29.8 % of the distribution or 34 genotypes. Along with the 60-80 t/ha class 

which held 22.8 % or 26 genotypes, the three classes amounted to 98.2 % of the 

total distribution or 112 genotypes. The remaining 1.8 % was made up of the 0-

20 t/ha and the > 100 t/ha classes which each had 0.9 % or 1 genotype. No 

genotypes had a fresh matter yield between 80-100 t/ha. 

Figure 8 shows the distribution frequency of dry matter yield in tons per hectare 

for 111 sorghum genotypes cultivated in the year 1992. The dominate 

frequency class was 12-16 t/ha of dry matter which contained 35.1 % of the 

distribution or 39 genotypes. The next dominant class was 16-20 t/ha with 

31.5 % or 35 genotypes. Along with the 8-12 t/ha class which held 22.5 % or 25 

genotypes, the three classes amounted to 89.1 % of the total distribution or 99 

genotypes. The remaining 10.9 % was made up of the 0-4 t/ha class which had 

0.9 % or 1 genotype, the 4-8 t/ha class which had 1.8 % or 2 genotypes, the 20-

24 t/ha class which had 7.2 % or 8 genotypes and the > 24 t/ha class which had 

0.9 % or 1 genotype. 

Figure 9 shows the distribution frequency of total sugar content for 113 

sorghum genotypes cultivated in the year 1992. Because they were both of 

virtually equal frequency, the dominant frequency classes were 4-6 % and 6-8% 

total sugar content which contained 26.5 % and 25.7 % or 30 and 29 genotypes 

respectively. The next dominant class was 8-10 % which had 17.7 % or 20 

genotypes, followed by the 10-12 % class which had 15.9 % or 18 genotypes. 

These four classes made up 85.8 % of the genotype distribution or 97 

genotypes. The remaining 14.2 % was made up of the 0-2 % class which had 

3.5 % or 4 genotypes, the 2-4 % class which had 6.2% or 7 genotypes, and the 

> 12 % class which had 4.4 % or 5 genotypes. 

Figure 10 shows the distribution frequency of sugar yield in tons per hectare for 

1124 sorghum genotypes cultivated in the year 1992. The dominant frequency 

class was 2-4 t/ha of sugar which contained 46 % of the distribution or 52 

genotypes. The other classes consisted of 0-2 t/ha which contained 17.7 % of 

the distribution or 20 genotypes, the 4-6 t/ha class which had 23.9 % or 27 

genotypes, the 6-8 t/ha class which had 10.6 % or 12 genotypes and the > 8 

class which had 1.8 % or 2 genotypes. 
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Figure 7. Distribution frequency of fresh matter yield from sorghum genotypes 

(1992). 
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Figure 8. Distribution frequency of dry matter yield from sorghum genotypes 

(1992). 
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Figure 9. Distribution frequency of total sugar content from sorghum 

genotypes (1992). 

Figure 10. Distribution frequency of sugar yield from sorghum genotypes 

(1992). 

1993 

Figure 11 shows the distribution frequency of fresh matter yield in tons per 

hectare for 100 genotypes eultivated in the year 1993. The dominant frequency 

class was 20-40 t/ha of fresh matter which contained 46 % of the distribution or 

46 genotypes. The next dominant class was 40-60 t/ha which contained 27 % of 

the distribution or 27 genotypes. Along with the 60-80 t/ha class which held 

16 % or 16 genotypes, the three classes amounted to 89 % of the total 

distribution or 89 genotypes. The remaining 11 % was made up of the 0-20 t/ha 

and the > 80 classes which had 7 % and 4 % or 7 and 8 genotypes respectively. 

Figure 12 shows the distribution frequency of dry matter yield in tons per 

hectare for 100 sorghum genotypes eultivated in the year 1993. The dominate 

frequency class was 8-12 t/ha of dry matter which contained 33 % of the 

distribution or 33 genotypes. The distribution of the 4-8 t/ha, the 12-16 t/ha and 

the 16-20 t/ha classes was almost equal, with 21 % or 21 genotypes for the 4-8 

t/ha class, 20 % or 20 genotypes for the 12-16 t/ha class and 19 % or 19 

genotypes for the 16-20 t/ha class. These four classes amounted to 93 % of the 

total distribution or 93 genotypes. The remaining 7 % was made up of the 0-4 

t/ha class which had 1 % or 1 genotype and the > 20 t/ha class which had 6 % or 

6 genotypes. 

Figure 13 shows the distribution frequency of total sugar content for 100 

sorghum genotypes eultivated in the year 1993. The most dominant frequency 

class was the 2-4 % total sugar content, having 37 % or 37 genotypes. Because 

they were all of virtually equal frequency the next dominant frequency classes 

were 2-4 % which contained 18 % or 18 genotypes and the 4-6 %, 6-8 % and 

> 8 % classes, which had 15 % or 15 genotypes each. 

Figure 14 shows the distribution frequency of sugar yield in tons per hectare for 

100 sorghum genotypes eultivated in the year 1993. The dominant frequency 

class was 0-2 t/ha of sugar, which contained 62 % of the distribution or 62 

genotypes. The other classes consisted of 2-4 t/ha which contained 27 % of the 

distribution or 27 genotypes, the 4-6 t/ha class which had 9 % or 9 genotypes 

and the > 6 class which had 2 % or 2 genotypes. 
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Figure 11. Distribution frequency of fresh matter yield from sorghum genotypes 

(1993). 

Figure 13. Distribution frequency of total sugar content from sorghum 

genotypes (1993). 
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Figure 12. Distribution frequency of dry matter yield from sorghum genotypes 

(1993). 
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Figure 14. Distribution frequency of sugar yield from sorghum genotypes 

(1993). 
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1994 

The distribution of fresh matter yield and dry matter yield in 1994 and 1995 

were greatly influenced by the cultivation of fibre sorghum genotypes which 

were high yielding, especially with respect to dry matter yields. Figure 15 

shows the distribution frequency of fresh matter yield in tons per hectare for 35 

genotypes cultivated in the year 1994. The dominant frequency class was 60-80 

t/ha of fresh matter which contained 40.0 % of the distribution or 14 genotypes. 

The next dominant class was > 100 t/ha which contained 22.9 % of the 

distribution or 8 genotypes. Along with the 20-40 t/ha class which held 14.3 % 

or 5 genotypes and the 40-60 t/ha class which held 17.1 % or 6 genotypes, the 

four classes amounted to 94.3 % of the total distribution or 33 genotypes. The 

remaining 5.7 % was made up of the 0-20 t/ha and the 80-100 t/ha classes 

which had 2.85 % or 1 genotype each. 

Figure 16 shows the distribution frequency of dry matter yield in tons per 

hectare for 35 sorghum genotypes cultivated in the year 1994. The dominate 

frequency class was 16-20 t/ha of dry matter, which contained 25.7 % of the 

distribution or 9 genotypes. The next dominant class was 24 - 28 t/ha with 

17.1 % or 6 genotypes, followed by the > 32 t/ha class with 14.3 % or 5 

genotypes, the 20-24 t/ha class with 11.4 % or 4 genotypes, the 8-12 t/ha, 12-16 

t/ha and 28-32 t/ha classes which each had 8.6 % or 3 genotypes and the 4-8 

t/ha class with had 5.7 % or 2 genotypes. There were no genotypes with yields 

in the 0-4 t/ha class. 

Figure 17 shows the distribution frequency of total sugar content for 32 

sorghum genotypes cultivated in the year 1994. The most dominant frequency 

class was shared by the 4-6 % and 6-8 % total sugar content classes, having 

34.4 % or 11 genotypes each. The two classes amounted to 68.8 % of the total 

distribution, or 22 genotypes. The remaining 31.2 % was made up of the 8-10 % 

distribution class with 15.6 % or 5 genotypes, the 2-4 % class with 9.4 % or 3 

genotypes and the > 10 % class with 6.3 % or 2 genotypes. There were no 

genotypes with total sugar contents in the 0-2 % class. 

Figure 18 shows the distribution frequency of sugar yield in tons per hectare for 

32 sorghum genotypes cultivated in the year 1994. The dominant frequency 

class was 4-6 t/ha of sugar, which contained 46.9 % of the distribution or 15 

genotypes. The next dominant class was 2-4 t/ha which had 31.3 % or 10 

genotypes. Together these two class made up 78.2 % or 25 genotypes. The 

remaining 21.8 % consisted of the 6-8 t/ha class which contained 12.5 % of the 

distribution or 4 genotypes, the 0-2 t/ha class which had 6.3 % or 2 genotypes 

and the > 8 class which had 3.2 % or 1 genotype. 

Figure 15. Distribution frequency of fresh matter yield from sorghum genotypes 

(1994). 
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Figure 16. Distribution frequency of dry matter yield from sorghum genotypes 

(1994). 
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Figure 17. Distribution frequency of total sugar content from sorghum 

genotypes (1994). 

1995 

Total sugar content (%) 

Figure 18. Distribution frequency of sugar yield from sorghum genotypes 

(1994). 

Figure 19 shows the distribution frequency of fresh matter yield in tons per 

heetare for 42 genotypes eultivated in the year 1995. The dominant frequency 

class was 40-60 t/ha of fresh matter which contained 38.1 % of the distribution 

or 16 genotypes. As the distribution classes (t/ha) increased, the frequency 

decreased at practically a steady rate. The 60-80 t/ha class contained 31.0 % of 

the distribution or 16 genotypes, the 80-100 t/ha class held 19.0 % or 8 

genotypes and the > 100 t/ha class had 11.9 % or 5 genotypes. No genotypes 

had a fresh matter yield between 0-40 t/ha. 

Figure 20 shows the distribution frequency of dry matter yield in tons per 

heetare for 42 sorghum genotypes eultivated in the year 1995. The dominate 

frequency class was 12-16 t/ha of dry matter, which contained 33.3 % of the 

distribution or 14 genotypes. The next dominant class was 16-20 t/ha with 

28.6 % or 12 genotypes. Along with the 8-12 t/ha class which held 23.8 % or 10 

genotypes, the three classes amounted to 85.7 % of the total distribution or 36 

genotypes. The remaining 14.3 % was made up of the 20-24 t/ha class which 

had 9.5 % or 4 genotypes and the > 24 t/ha class which had 4.8 % or 2 

genotypes. No genotypes had a dry matter yield between 0-8 t/ha. 
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Figure 19. Distribution frequency of fresh matter yield from Sorghum genotypes 

(1995). 
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Figure 20. Distribution frequency of dry matter yield from sorghum genotypes 

(1995). 
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5.3 Resultsof Productivity Trials 

The cultivar 'Korall' was sown on 12.05.93 with a drilling machine. The 

distance between the rows was 0.70 m and 0.085 m within the rows between the 

plants. Nitrogen fertilisation was applied at three different levels of 50, 150 and 

200 kg N/ha, respectively. Starting on 28.06. each second week time harvests 

were carried out. The plants were finally harvested on 18.10.93. 

The rate of emergence was about 75%. The plants showed uniform emergence 

and growth at all three nitrogen levels. Nonetheless, there was a difference 

between the nitrogen plots concerning time from sowing to panicle emergence. 

Plants at the highest nitrogen level started panicle emergence on 31.08.93, all 

other plants on 06.09.93. 

Figure 21 shows the development of the dry matter yield of sweet sorghum 

cultivar KoralL from July to October of 1993 at three different nitrogen levels as 

estimated from sample harvests. In addition, the proportions of stems, leaves 

and panicles of the whole plant are to be seen. Plants continuously developed 

stems, leaves and panicles with the treatment of 50 kg N/ha throughout the 

entire Vegetation period. At the higher nitrogen levels plants had a lower growth 

rate at the end of July compared to those of 50 kg N/ha, but there was an 

increasing growth rate of dry matter yield in August obviously at the higher 

nitrogen supplies of 150 and 200 kg N/ha. 

Figure 21. Estimated dry matter yield at different harvest dates for Korall, 1993. 
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With respect to the dry matter content of stems, leaves and panicles in 1993 it 

can be seen in figure 22 that the dry matter content of each of these three plant 

parts had a final value greater than that of the initial value. 

For each of the three nitrogen levels the dry matter content in stems had a first 

harvest value of between 6 and 9 % and a final harvest value of 21 %. The dry 

matter content in leaves had a first harvest value of 13-14 % and a final harvest 

value of 23-27 %. The dry matter content in panicles had a first harvest value of 

12-15% and a final harvest value of 37-40 %. 

Figure 22. Dry matter content of stem, leaf and panicle at different harvest 

dates for sorghum genotype Korall, 1993. 
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Figure 23 shows the development of dry matter yield of sweet sorghum cultivar 

Korall frorn July to September in 1994 at three different nitrogen levels as 

estimated from sample harvests. In addition, the proportions of stems, leaves 

and panicles of the whole plant are to be seen. 

1994 contrasted 1993 in that the yields from the first two harvests were lower in 

1994 than in 1993, but the 3rd through the 7th harvests had consistently higher 

yields. Another difference is that in 1994 the final yield from each nitrogen 

level was lower than one of the previous harvests. 

Figure 23. Estimated dry matter yield at different harvest dates for sorghum 

genotype Korall, 1994. 
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With respect to the dry matter content of stems, leaves and panicles in 1994 it 

can be seen in figure 24 that the dry matter content of each of these three plant 

parts had a final value greater than that of the initial value. 

For each of the three nitrogen levels the dry matter content in stems had a first 

harvest value of between 10 and 11 % and a final harvest value of 34 % for the 

50 and 150 kg N/ha levels and 24 % for the 200 kg N/ha level. The dry matter 

content in leaves had a first harvest value of 13-17 % and a final harvest value 

of 23-27 %. The dry matter content in panicles had a first harvest value of 20-

22 % and a final harvest value of 34-37 %. 

The sugar accumulation in the stems showed at steady increase throughout the 7 

harvests, with the 50 and 150 kg N/ha levels having a first harvest sugar content 

of approximately 1.4 % and a final harvest content of about 10.8 %. The 200 kg 

N/ha level had a first harvest sugar content of approximately 1.5 % and a final 

harvest content of about 9.5 % (Fig. 25). 
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Figure 24. Dry matter content of stem, leaf and panicle at different harvest 

dates for sorghum genotype Korall, 1994. 
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Figure 25. Sugar accumulation in the stems of sorghum genotype Korall, 1994. 
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Figure 26 displays the fresh matter yield, dry matter yield, sugar yield and total 

sugar content of the sweet sorghum genotype Korall for the evaluation years 

1990, 1992, 1993 and 1994. The fresh matter yield ranged from 48.8 t/ha in 

1992 to 60.4 t/ha in 1990. The dry matter yield ranged from 10.0 t/ha in 1992 to 

19.1 t/ha in 1994. The sugar yield ranged from 3.2 t/ha in 1993 to 6.2 t/ha in 

1992. The sugar content ranged from 6.15 % in 1992 to 12.6 % in 1991. 

Figure 26. Yield and content parameters of sorghum genotype Korall for 4 

evaluation years (1990, 1992, 1993 & 1994). 
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5.4 Results of Database Collection 

Calculations were conducted to determine the distribution frequency of the 

sorghum genotypes which were cultivated in the 10 year period between 1985 

and 1995. These are displayed in figures 27 to 30. Figure 27 shows the 

distribution frequency of fresh matter yield in tons per hectare for 1280 

sorghum genotypes cultivated during the 10 year period. The dominant 

frequency class was 40-60 t/ha of fresh matter which contained 28.1 % of the 

distribution or 360 genotypes. The next dominant class was 60-80 t/ha which 
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contained 25.1 % of the distribution or 321 genotypes. The frequency classes 

20-40 and 80-100 t/ha held 16.8 % and 16.7 % or 215 and 214 genotypes 

respectively. These four classes made up 86.7 % of the genotype distribution or 

1110 genotypes. The remaining 13.3 % was made up of the 0-20 t/ha class 

which had 2.3 % or 29 genotypes, the 120-140 t/ha class which had 2.3% or 30 

genotypes, and the > 140 t/ha class which had 0.7 % or 9 genotypes. 

Figure 28 shows the distribution frequency of dry matter yield in tons per 

hectare for 1276 sorghum genotypes cultivated during the 10 year period. The 

dominate frequency class was 12-16 t/ha of dry matter which contained 26.3 % 

of the distribution or 336 genotypes. Next in dominance were both the 8-12 t/ha 

and the 16-20 t/ha classes with 22.5 % and 22.1 % or 287 and 282 genotypes 

respectively. These three classes made up 70.9 % of the genotype distribution or 

905 genotypes. The remaining 29.1 % was made up of the 0-4 t/ha class which 

had 1.4 % or 18 genotypes, the 4-8 t/ha class which had 8.2 % or 104 

genotypes, the 20-24 t/ha class which had 11.6 % or 148 genotypes, the 24-28 

t/ha class which had 3.8 % or 49 genotypes, the 28-32 t/ha class which had 

1.0 % or 13 and the > 32 t/ha class which had 3.1 % or 39 genotypes. The > 32 

t/ha class contained several values that were significantly higher than 32 t/ha. 

Although their validity is uncertain they do not affect the general distribution. 

Figure 29 shows the distribution frequency of total sugar content for 1125 

sorghum genotypes cultivated during the 10 year period. Because they were 

both of virtually equal frequency, the dominant frequency classes were 4-6 % 

and 6-8 % total sugar content which contained 33.2 % and 32.5 % or 373 and 

366 genotypes respectively. The next dominant class was shared by the 2-4 % 

and 8-10 % classes which contained 14.1 % and 14.0 % or 159 and 158 

genotypes respectively. These four classes made up 93.8 % of the genotype 

distribution or 1056 genotypes. The remaining 6.2 % was made up of the 0-2 % 

class which had 3.2 % or 36 genotypes, the 10-12 % class which had 2.5% or 28 

genotypes, and the > 12 % class which had 0.4 % or 5 genotypes. 

Figure 30 shows the distribution frequency of sugar yield in tons per hectare for 

1124 sorghum genotypes cultivated during the 10 year period. The dominant 

frequency class was 2-4 t/ha of sugar which contained 37.5 % of the distribution 

or 422 genotypes. The next dominant class was 4-6 t/ha which contained 

28.1 % of the distribution or 316 genotypes. These two classed made up 65.6 % 

of the genotype distribution or 738 genotypes. The remaining 34.4 % was made 

up of the 0-2 t/ha class which had 20.4 % or 229 genotypes, the 6-8 t/ha class 

which had 11.3 % or 127 genotypes, the 8-10 t/ha class which had 2.2 % or 25 

genotypes, the 10-12 t/ha class which had 0.3 % or 3 genotypes and the > 12 

class which had 0.2 % or 2 genotypes. 
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Figure 27. Distribution frequency of fresh matter yield from sorghum genotypes 

(1985-1995). 
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Figure 28. Distribution frequency of dry matter yield from sorghum genotypes 

(1985-1995). 
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Figure 29. Distribution frequency of total sugar content from sorghum 

genotypes (1985-1995). 

Figure 30. Distribution frequency of sugar yield from sorghum genotypes 

(1985-1995). 
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It may be concluded from this study that the sweet sorghum types which have 

resulted from Kleinwanzlebener Saatzucht, Germany (KWS) development are 

more suitable for cultivation in Middle-Europe than the tested forms from the 

"World Assortment." These genotypes which are also considered as 

"experimental hybrids" are more adapted for cooler regions. These hybrids 

showed relatively higher sugar content in the stalks. 

Also Petrini et. al, 1996 stated that remarkable results have been seen by KWS 

which focused their activity on the sweet sorghum producing Korall hybrid. 

This hybrid is particularly adapted to the northem areas of sweet sorghum 

cultivation: Germany, France, Belgium, etc. 

5.5 Physiological Measurcments 

In order to verify the produetivity model and to establish correlations between 

aerial biomass and environmental constraints, several physiological 

measurements were condueted in this context: 

• Leaf area and leaf area index (LAI) have been determined at different stages 

of growth. 

• Interval biomass harvesting has been condueted in order to obtain the 

different fractions, i.e. leaves, stems, panicles and total yield. 

• Meteorological data have been collected in situ (temperature, preeipitation, 

global radiation, sunshine duration, humidity and evapotranspiration). 

The major accumulation of dry matter was determined during the period from 

late July to mid October and the sugar accumulation from late August to early 

November. 

There was nearly linear correlation between dry matter Contents and the 

cumulative values of Photosynthetic Active Radiation (PAR) (Fig. 31). It was 

obvious that the biomass growth rate was determined in periods in which 

temperature values were higher than 10° C. The most produetive stage (the 

highest growth rate) started when temperatures reached 17° C and more (Fig. 32 

and 33). 
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Figure 31. The relationship between dry matter and absorbed PAR, under non-

limiting conditions. 
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Figure 32. The correlation between leaf area index (LAI) and temperature. 
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Figure 33. The correlation between leaf area index (LAI) and temperature, 

using base 17 °C and base 10 °C. 
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A total amount of about 500 MJ m* has resulted in the production of almost 20 

tons dry matter per hectare. It could be concluded that the leaf area index (LAI) 

can be considered as an adequate indicator to predict the growth rate of sweet 

sorghum. There was a significant correlation between growth rates and LAI. 

5.6 Sugar Contents and Sugar Distribution 

The sugar contents were made up almost exclusively of sucrose, fructose and 

glucose. More than 50 % of the total sugar content consisted of sucrose, 28 % 

of glucose and 19 % fructose. The sugar distribution in the stem seems to be 

relatively uniform. The analysis of the panicle and the leaves has shown that the 

total sugar content of both plant parts lies between 2 and 3 %. 

The determination of the sugar concentration within a cross-section of the stalk 

indicated that the highest sugar content (9.85 % in the fresh matter) was 

accumulated in the layer directly interior to the thin outer layer. The lowest 

concentration was found in the outer layer (7.22 %) and in the center of the 

stalk (7.5 %). Except for the outer layer, sugar concentrations decreased with 

each layer moving towards the center of the stalk (Fig. 34). These results may 

have importance for juice extraction technologies and for the harvesting and 
storage methods. 



46 

Figure 34. Sugar concentration in a cross-section of a stalk of sweet sorghum. 
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6. Discussion 

Sorghum, Sorghum bicolor (L.) Moench, is known under a variety of names: 

great millet and guinea com in West Africa, kafir com in South Africa, durra in 

Sudan, mtama in eastem Africa, jowar in India and kaoliang in China 

(Purseglove, 1972). In the United States it is usually referred to as milo or milo-

maize. 

Sorghum belongs to the tribe Andropogonae of the grass family Poaceae. Sugar 

cane, Saccharum qfficinarum, is a member of this tribe and a close relative of 

sorghum. The genus Sorghum is characterised by spikelets borne in pairs. 

Sorghum is treated as an annual, although it is a perennial grass and in the 

tropics it can be harvested many times. 
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In 1753 Linnaeus described in his Species plantarum three species of cultivated 

sorghum: Holcus sorghum, Holcus saccaratus and Holcus bicolor. In 1794 

Moench distinguished the genus Sorghum frorn the genus Holcus, and in 1805 

Person suggested the name Sorghum vulgäre for Holcus sorghum (L.). In 1961 

Clayton proposed the name Sorghum bicolor (L.) Moench as the correct name 

for cultivated sorghum and this is currently being used. 

The classification of sorghum by Snowden (1936) is detailed and complete. 

Other classifications proposed since that time have been modifications or 

adaptations of the Snowden System. Harlan and de Wet (1972) published a 

simplified classification of sorghum which has been checked against 10,000 

head samples. They divided cultivated sorghum into five basic groups or races: 

bicolor, guinea, caudatum, kafir and durra. The wild type and shatter cane are 

considered two other spikelet types of S. bicolor. A study of polymorphisms of 

11 enzymes permitted classification of sorghum into three enzymatic groups. 

The first includes mainly guinea varieties of West Africa; the second southem 

African varieties of all five races; and the third durra and caudatum types of 

Central and East Africa (Ollitrault, Escoute and Noyer, 1989). 

The cultivated sorghum of the present arose from a wild progenitor belonging 

to the subspecies verticillißorum. The greatest Variation in the genus Sorghum 

is observed in the region of the northeast quadrant of Africa comprising 

Ethiopia, the Sudan and East Africa (Doggett, 1988). It appears that sorghum 

moved into eastem Africa frorn Ethiopia around 200 AD or earlier. It was 

adapted and carried to the savannah countries of eastem and southem Africa by 

the Bantu people, who used the grain mainly to make beer. The Bantu people 

probably began their expansion from the region of southem Cameroon about 

the first Century AD, moved along the southem border of the Congo forest belt 

and reached eastem Africa possibly before 500 AD. The present-day Sorghums 

of central and southem Africa are closely related to those of the United 

Republic of Tanzania and more distantly related to those of West Africa, as the 

equatorial forests were an effective barrier to this spread. 

Sorghum was probably taken to India from eastem Africa during the first 

miliennium BC. It is reported to have existed there around 1000 BC. Sorghum 

was probably taken in ships as food in the first instance; how traffic has 

operated for some 3,000 years between East Africa (the Azanean Coast) and 

India via the Sebaean Lane in southem Arabia. The Sorghums of India are 

related to those of northeastern Africa and the coast between Cape Guardafui 

and Mozambique. 
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The spread along the coast of Southeast Asia and around China may have taken 

place about the beginning of the Christian era, but it is also possible that 

sorghum arrived much earlier in China via the silk trade routes. 

Grain sorghum appears to have arrived in America as "guinea com" from West 

Africa with the slave traders around the middle of the nineteenth Century. 

Although sorghum arrived in Latin America through the slave trade and by 

navigators plying the Europe-Africa-Latin America trade route in the sixteenth 

Century, the crop did not become important until the present Century. The case 

is similar for Australia. 

Grain sorghum grown primarily for food uses can be divided into milo, kafir, 

hegari, feterita and hybrids (Purseglove, 1972). There are other classes of 

Sorghums such as sorghos, grass sorghums, broom-corn sorghum and special-

purpose sorghum. 

Sweet sorghum, because of its juicy, sweet stalks, has been a subject of 

scientific investigation for over 150 years (Cowley and Smith, 1972). Interest in 

sweet sorghum is especially important in areas of the world where other sources 

of sugar are difficult or impossible to produce. Its importance also increases 

during years when imported sugar supplies are threatened or interrupted by 

political or economic problems. Sweet sorghum has been used for over 100 

years to produce a concentrated syrup. Sweet sorghums may differ from grain 

sorghums by only a few genes: those Controlling plant height, the presence of 

juice in the stem, and the presence of sugar in the juice. Sweet sorghums have 

also been widely used for the production of forage and silage for animal feed. 

Some varieties of high sucrose sweet sorghum were developed for crystallised 

sugar production by the US Department of Agriculture (USDA) and the Texas 

Agriculture Experiment Station with the idea of prolonging the milling period 

of sugar factories since the milling periods of sugarcane and sweet sorghum 

complement each other. With the development and release of the varieties Rio, 

Roma, and Ramada and the development of a method for crystallising sugar 

from sweet sorghum juice in the early 1970's (Smith et. aL, 1970), it became 

possible to produce crystallised sugar from sweet sorghum juice. A pilot 

industrial run confirmed the viability of the process in the Rio Grande Valley of 

Texas in the late 1970's. The following year, however, the world price of sugar 

dropped and the production of sugar from sweet sorghum has remained 

unprofitable since then. 
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The oil crises of 1973 and 1976 renewed interest in the commercial production 

of sweet sorghum for biological transformation into ethyl alcohol for use as fuel 

and fuel additives (Schaffe« and Gourley, 1982). In 1975 Brazil created a 

national alcohol program (PROALCOOL) that resulted in a dramatic increase in 

alcohol production, principally from sugarcane (Schaffert et. aL, 1986b). 

The great concentration of large distilleries (120,000 to 2 million litres per day 

capacity) and unavailable land space initially made the idea of processing sweet 

sorghum for alcohol impractical. However, the idea of using micro-developing 

and mini-distilleries (1000-20,000 litres per day capacity) in outlying areas for 

fuel self-sufficiency on large farms, as well as for small cooperatives and 

outlying small communities, awoke interest in the use of sweet sorghum for 

alcohol production. In central Brazil, which is agroclimatically similar to the 

SADCC countries, the harvesting period for sweet sorghum is from late 

February to May. Sugarcane is normally harvested from June to November. 

There are several advantages to using sweet sorghum instead of sugarcane, as 

the biomass source for alcohol production (Schaffert, 1992): 

• Sweet sorghum may be harvested in 4 months (whereas the first cut of 

sugarcane is 18 months after planting). 

• Sweet sorghum production can be completely mechanised. 

• The sweet sorghum crop is established from seed. 

• Sweet sorghum grain may be used as either food or feed. 

• The bagasse from sweet sorghum has a higher biological value than the 

bagasse from sugarcane when used as a forage for animals. 

Petrini et. aL, (1992a) indicated that sweet sorghum was introduced into the 

USA during the 1850s. One of the first varieties grown was imported from 

China and distributed as Chinese Amber. Further genotypes such as Orange, 

Sourless, Goose-neck, White Africa, Sumac and Honey, were introduced by 

Leonard Wray in 1854 from South-Africa (Doggert, 1988). At the end of the 

nineteenth Century, the varieties most widely grown for syrup production were 

Honey, Sugar Drip, White African, and the Ambers. Some of them, despite their 

susceptibility to leaf anthracnose and stalk red rot, had a wide distribution and 

were cultivated for a long time (Coleman, 1970). 

L 
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Natural hybridisation was at first exploited as a source of variability. From the 

beginning of the Century, rapid progress in the improvement of sorghum was 

reached with deliberate hybridisations between superior lines, followed by the 

selection in the segregating generations. Release of varieties was particularly 

successful during the period 1920-1950. At the end of the fifties, sorghum 

hybrids were available due to the finding of a successful source of cytoplasmic 

male sterility (Stephens and Holland, 1954). The genetic improvement of sweet 

sorghums followed, with a certain delay, the routes opened by grain sorghum 

breeders: inbred lines obtained by intentional hybridisation permitted the 

development of a number of varieties (Coleman, 1970). Particularly important 

for the introduction of new varieties for sugar and syrup production, was the 

role of the U.S. Sugar Crops Field Station, Meridian, Mississippi. 

At Meridian, the breeding work was focused on the production of crystallised 

sugars and syrup. The ideal plant to be bred at the Station was charactensed by 

high yield of stalks, high percentage of extractable juice, high germination 

capacity, early vigour of seedlings and tolerance to lodging and diseases. Juices 

low in inverted sugars dextrose, levulose, starch and aconitic acid were also 

preferred due to their better crystallisation. Breeding was also aimed to solve 

the major problem of sweet sorghum susceptibility to leaf anthracnose and stalk 

red rot. In this respect, no significant improvements were obtained until a set of 

genotypes, collected by Carl O. Grassl in Africa, was imported in the middle 

1940s. Many of these were resistant to the most important sorghum diseases. 

At Meridian several varieties with improved carbohydrate yields were released: 

Sart, released in 1951, a late maturing variety, resistant to anthracnose and stalk 

red rot and producing a good quality syrup; Wiley, also late maturing, released 

in 1956, immune to red rot and leaf anthracnose, less resistant to lodging than 

Sart; Tracy, released in 1953, a high tonnage variety in the midseason group, 

susceptible to some diseases and with a high starch content in the juice; 

Brandes, a late-maturing variety released in 1968, very resistant to lodging 

(Freeman et. aL, 1973); Brawley and Rio, high yielding varieties, released 

respectively in 1958 and in 1965, selected for potential use as a sugar crop 

(Coleman, 1970); Theis, released in 1974, late maturing, high productivity and 

with intermediate resistance to lodging (Broadhead et. aL, 1974); Wray, a high 

sucrose sorghum released in 1978, resistant to maize dwarf mosaic virus, 

moderately susceptible to downy mildew, Sclerospora sorghi, (Broadhead et. 

aL, 1978). 
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Because of the strong influence of the sugarcane industry on policymaking in 

Brazil and the misconception conceming correct sugar levels that arose, the 

cultivation of sweet sorghum as an adequate biomass source for alcohol 

production in Brazil was severely delayed. 

The sweet sorghum breeding improvement program in Brazil was inhiated in 

1980 (Schaffen et. aL, 1986a). It was decided that the stalks and leaves of sweet 

sorghum would be milled in micro- and mini-distilleries in central and southem 

Brazil during the season when sugarcane is not normally milled (February to 

June). The normal planting season for annual crops begins in October and 

November with the first rains of the cropping year. 

New sweet sorghum cultivars for alcohol production, BR 506 and BR 507, 

derived from the cross of Brandes x Wray, were developed by 

CNPMS/EMBRAPA for central Brazil. The cultivars, selected for high 

extractable sugar and a stable Period for Industrial Utility, PIU, (greater than 21 

days), were released in 1987. Both varieties are photoperiod nonsensitive, have 

excellent disease resistance, are intermediate in grain production, and have high 

biomass production. 

The primary uses of sweet sorghum were as a syrup for human consumption 

and as a livestock feed. The interest in sweet sorghum has risen in developed 

countries because of its potential as a source of sugar and raw material for 

production of ethanol as an energy source, as well as for its possible utilisation 

in different biotechnological processes. 

In order to successfully carry out a breeding program for crop improvement, the 

plant breeder must have a thorough understanding of how the end product will 

be used. In the case of sweet sorghum, whether for sugar or alcohol production, 

a complete knowledge of the transformation process and the period of the 

industrial process must be known. In this report the improvement of sweet 

sorghum for transformation into alcohol is considered. 

Research activities were initiated in Europe (Hungary, Italy, Germany and 

France) to evaluate the potential of the sweet sorghum germplasm as a possible 

alternative crop and to develop a sugar plant which might enlarge the diversity 

within the crop rotation and to overcome the increasing phytopathological risks 

of nematodes and rhizomania in the sugar beet cultivated areas (Dambroth, 

1985; Kresovich et. aL, 1983; Moritz, 1986; El Bassam et. aL, 1987). 
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Specific aims of the Italian programme are: the transfer of male sterility and 

low size in some sugar varieties for obtaining hybrids with high vigour and high 

fermentable sugar content; the selection of inbred lines either monostelic or 

polistelic to employ as varieties or as pollinants in hybrid production. Transfer 

of male-sterility and low size is obtained through a backcross in which in the 

last few years several sterile-male lines with their isogenic maintainer have 

been made available for the breeding of hybrids with high sugar content. The 

selection programme so far carried out allowed to constitute 28 inbreeds, 13 of 

them monoculm (Petrini et. al., 1992b). 

In Germany, KWS, (Kleinwanzlebener Saatzucht AG) started in 1982 to 

evaluate the Performance of sweet sorghum varieties from a world-wide 

collection and started in 1985 with a Special breeding program to produce 

adapted varieties. This programme was aimed at producing the following types 

of sweet sorghum (experimental hybrids): 

Sugar types (high sugar content) 

Fibre types (high fibre content) 

Combination types 

Fresh matter types (high fresh matter yield) 

The most well known sweet sorghum variety of KWS is Korall. 

Another German seed Company which offers sweet sorghum seeds is DSV, 

(Deutsche Saatgutveredelung), Lippstadt. This Company supplies the market 

with two varieties: Lisorax and Sorsa 7. 

With respect to this report, "Sweet Sorghum, a Sustainable Crop for Energy 

Production in Europe," the research was aimed at obtaining information on 

potential productivity in tested environments and on the available sorghum 

genotypes. It always considered reference to quality of the product for industrial 

uses. 

The wide adaptability of sorghum of tropical origins has been pointed out by 

Smith et. al. (1987). They demonstrated that in the USA, in an area between 21° 

and 47° parallel the stalk production ranged from between 50 to 90 tons fresh 

matter per hectare, while the fermentable sugar production from 4 to 17 tons per 

hectare. 
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The results achieved at the latitude (52° 17' 35" north) within the framework of 

this EU-project ranged from 8.7 to 34.5 tons of dry matter per hectare and sugar 

yield up to 8.7 tons per hectare. The highest sugar content obtained was 12.9 %. 

Previous studies at this location (El Bassam et. al., 1987; El Bassam and 

Seidewitz, 1988; Dambroth and El Bassam, 1990) showed that the highest yield 

in 1985 was 140 tons fresh matter and in 1986 160 tons fresh matter per hectare. 

For those studies in the first year 18 genotypes and in the second evaluation 

year 32 genotypes produced more than 90 tons per hectare. The number of 

accessions which delivered more than 90 tons per hectare of fresh matter in 

both years was 10. 

The investigations (El Bassam et. al., 1987) have also shown that the dry matter 

Contents of the different genotypes could rise as high as 30 %. The highest 

sugar content in the investigated cultivars was as high as 9.2 % in the first year 

and 11.1 % in the second year. Eleven genotypes showed a sugar content of 

higher than 10%. 

The sugar yield is a fiinction of the biomass yield and the sugar content of the 

different types of sweet sorghum. On average for the high sugar yielding 

accessions more than 50 % of the sugar consists of Saccharose, 28 % of glucose 

and 19 % fructose. The sugar distribution in the stem seems to be uniform 

between 9 and 12 %. The sugar contents of the panicles and the leaves ranges 

between 2 and 3 % (El Bassam et. at., 1987). 

The sugar content was made up almost exclusively of sucrose, fructose and 

glucose (dextrose). It is known that dextrose and fructose hamper the 

crystallisation of sucrose during the sugar production process, but they are 

extremely important starting materials for biotechnological processes and in the 

production of syrup. Sorghum types having 10 % and more sugar content in the 

biomass have an average sucrose content of approx. 53 %, a dextrose content of 

28 % and a fructose content of 19 %. 

Apart from the genetic constitution, it must also be expected that the 

sugar/starch ratio in any given plant will also vary with the climatic conditions. 

This affects the further processing of the raw materials obtained from the 

biomass as well as the alcohol yield. The alcohol yield can be illustrated by the 

following calculations based on two types of sugar sorghum. 
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Taking a relatively high yielding genotype with a yield of 115.41 biomass/ha at 

a sugar content of 10.6 % (7.0 % sucrose, 3.6 % dextrose + fructose). 

The theoretical ethanol yield is as follows: 

7.0 x 0.6776 = 4.74 lethanol/100 kg biomass (sucrose) 

+ 3.6 x 0.6439 = 2.31 1 ethanol/100 kg biomass (dextrose + fructose) 

i.e. this results in a total yield of 7.05 I ethanol/100 kg biomass. 

However, the efficiency of the fermentatfon process is only approximately 90%, 

and that of the distillation step 95 %. This results in a corrected total yield of 

7.05 x 0.855 = 6.03 1 ethanol/100 kg biomass. Given a total yield of 115.4 t 

biomass/ha, this means an ethanol yield of 6,960 l/ha. Applying the same 

mathematical formula to a genotype having a relatively low yield Performance 

(78 t biomass/ha, 2.6 % sucrose and 4.4 % dextrose + fructose) gives a total 

ethanol yield of 3,060 l/ha. 

Further attempts have been carried out in order to characterise the sugar 

distribution in the stalks. Sugar analysis of the biomass in several intemodes 

showed that sugar concentration in the stalk from the top to the first internode at 

the bottom was more or less similar. This is an indication that the transport, 

accumulation and transformation of the assimilates is well balanced. 

The determination of the sugar content in samples taken from a cross-section 

profile from a stalk of sweet sorghum ZH 108 shows that the higher sugar 

concentration (9.85 % in the fresh matter) was accumulated in the layer directly 

interior to the thin outer layer. The lowest concentration was found in the outer 

layer (7.22 %) and in the center of the stalk (7.50 %). Except for the outer layer, 

sugar concentrations decreased with each layer moving towards the center of 

the stalk. 

It can be concluded, from the results obtained in this project, that there are some 

hybrids which delivered over 2 years good results concerning the biomass and 

sugar production, i.e. Korall, ZH 105 and ZH 108 which might be 

recommended for locations similar to our latitude. 

The investigation of the relationship among sorghum characteristics evaluated 

in these experiments contributes to the definition of the most suitable plant type 

which optimises biomass and sugar production. 
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The conclusion stated by Belletti et. al, (1991), that the traits are connected to 

the duration of the emergence-flowering period, assuming that the late maturing 

genotypes have higher potentialities in terms of biomass and total sugar yield 

can not be confirmed at this stage of investigations. In order to find out the best 

cycle length, several factors should be considered, among them the 

pedoclimatic conditions of the area and the interest constraints. 

The major accumulation of dry matter took place in the last Vegetation period 

August until October, the sugar accumulation started later and continued till 

harvesting time. 

The relationship between aerial dry matter weight and PAR absorbed by the 

crop was studied from data obtained at different growth stages and from daily 

solar radiation data recorded in situ. The efficiency PAR (photosynthetic active 

radiation) absorption was estimated as a function of LAI using the K 

determined INRA. 

The results achieved indicate the relationship between the sum of PAR 

absorbed during the Vegetation time and the dry matter accumulation at the 

Braunschweig location. A sum of about 500 MJ/m2 was enough to produce 

nearly 20 tons dry matter per hectare, which is almost identical with the site in 

Grignon, France of higher PAR. 

Also there was a significant correlation between leaf area index (LAI) and the 

sum of temperature during the growing season. It could be concluded that the 

development of the LAI should be used as an indication of the productivity at a 

given location and environment. 

These results indicate that sweet sorghum can be considered as a potential 

source for producing biomass and sugar compounds for industrial and 

biotechnological uses. Biomass yields of 100 tons/ha and sugar production of 

10 tons/ha were possible some of the years with certain cultivars, but can not be 

taken as a realistic level for production under practical management Systems. 

Moreover, it seems to be quite possible that yields of 60-80 t fresh matter and 

sugar Contents of 6-8 % in fresh matter can be achieved in average also under 

German conditions. 
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8. Annex 1 

Meteorological data for the period 1985 - 1995. Complete data on different 

meteorological parameters are given in annex 1. These data are essential to 

evaluate and discuss the results of the database collection. 
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9. Annex 2 

Origin, donor and index of the evaluated genotypes. 

IMSTITUTO HACIQHAL DE TECHOLOGIA AGBOPECUARIA, EEA, IHTA 

5988 HAHFHEDI (BA.) 

ABGEHTIHA 

Genotype Probno. Origin Country Donor 

ARGINTA1 

ARG1NTA1 

ARGINTA1 

ARGINTA1 

ARGINTA1 

ARGINTA1 

ARGINTA1 

ARGINTA1 

ARGINTA1 

COHROHWEALTH SCIEHTIFIC AHD IHDUSTRIAL BESEARCH OBGAHISATION (CSIBO) 

CANBERRA 

AUSTBALIA 

Genotype Probno. Origin Country Donor 

EARLY ORANGE 3388 AUS AUSCSIRO 

Genotype 

SORGHAL 

IHSTITUT SUPERIEUR IHDUSTRIEL 

RUE SAIHT VICTOR 3 

4500 HUY 

BELGIUM 

Probno. Origin Country Donor 

3648 BEL BELISIHUX 

INSTITUTE OF IMTRODUCTIOH AMD PLAHT GENETIC BESOURCES 

4122 SADOVO, PLOVDIV 

BULGABIA 

Genotype Probno. Origin Country Donor 

CV. 133 B REX 

CV.SS-4 

306 

305 

304 

BGRIIPR 

BGRIIPR 

BGRIIPR 



Genotype 

EHBRAPA, CENTBO HACIOHAL DE PESQUISA DE TRIGO 

PASO FUMDO 

BRAZIL 

Probno. Origin Country Donor 

027335 

027SS1 

033090 

033138 

033162 

044130 

044156 

044164 

044172 

069272 

069281 

069299 

069302 

069311 

069329 

069337 

069345 

069353 

069361 

069370 

069388 

069396 

069400 

069418 

069426 

BR 501 

BR 503 

CHSXS 623 

CHSXS 603 

CHSXS 615 

BR 505 

BR 500 

BR S02 

BR S04 

CHSXS 614 

CKSXS 634 

CKSXS 635 

CHSXS 636 

CHSXS 637 

CKSXS 638 

CKSXS 639 

CKSXS 640 

CHSXS 641 

CHSXS 642 

CHSXS 643 

CKSXS 644 

CHSXS 629 

CKSXS 645 

CHSXS 646 

CHSXS 647 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEKBRAPA 

BRAEKBRAPA 

BRAEKBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEHBRAPA 

BRAEKBRAPA 

BRAEKBRAPA 

BRAEKBRAPA 

BRAEHBRAPA 

BRAEKBRAPA 

BRAEHBRAPA 

BRAEKBRAPA 

BRAEHBRAPA 

ASIAH VEGETABLE RESEARCH AHD DEVELOPMENT CEHTER 

P.O. BOX 42 

SHAHHUA/TAINAN/TAIWAN/74199 

CHINA 

Genotype Probno. Origin Country Donor 

HYBRID MO II 

KELLER 

676 

675 

CHHAVRDC 

CHHAVRDC 

CHIHESE ACADEHY OF ABRICULTURAL AHD FORESTRY SCIEHCES PEKIHG 

PEKING 

CHINA 

Genotype Probno. Origin Country Donor 

TIAH DAO SHAO 

TIAH GAH GAO LIAHG 

307 

308 

CHNCAAF 

CHHCAAF 

DEUTSCHE SAATVEREDELUNG, LIPPSTADT-BREHEH GHBH ZU LIPPSTADT 

POSTFACH 1407 

59524 LIPPSTADT 

FEDERAL REPUBLIC OF GERHAHY 

Genotype Probno. Origin Country Donor 

LIPA 

LISETA 

LISORA 

TESA 

3637 

3639 

3638 

3636 

DEU 

DEU 

DEU 

DEU 

DEUDSVLP 

DEUDSVLP 

DEUDSVLP 

DEUDSVLP 

INSTITUT FUER PFLAHZENGENETIK UND KULTURPFLANZENFORSCHUNG 

CORREHSSTR. 3 

06466 GATERSLEBEN 

FEDERAL REPUBLIC OF GERKAHY 

Genotype Probno. Origin Country Donor 

INSTITUT FUER PFLANZENBAU UND PFLANZEHZUECHTUHG DER JUSTUS-LIEBIG-UHIVERSITAET 

LUDWIGSTR. 23 

35390 GIESSEN 

FEDERAL REPUBLIC OF GERHAHY 

Genotype 

SORSA 

Probno. Origin Country Donor 

13 DEUJLUPZGI 



Genotype 

KLEIHWAHZLEBEHER SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDEBAL REPUBLIC OF GESHAH7 

Probno. Origin Country Donor 

1043 

1426 

143S 

L436 

1437 

L438 

1439 

1440 

1442 

1446 

1449 

1450 

1453 

1455 

1465 

1472 AF 

1474 

1475 

A 2077 

A 48 

AI X ATI 

AI X AT2 

AI X AT3 

AI X AT4 

AI X ATX 

AI X BT1 

A10 X ATI 

A10 X AT2 

AlO X AT3 

A10 X ATX 

AlO X BT1 

AlO X BT2 

All X AT4 

All X ATX 

All X BT1 

A12 X AT3 

A12 X AT4 

A12 X ATX 

A13 X AT3 

A13 X ATX 

A14 X ATI 

A14 X ATX 

A14 X BT1 

A15 X AT2 

A15 X 

A15 X 

X 

X 

X 

A15 

A15 

A16 

AT3 

AT4 

BT1 

BT2 

AT2 

33S1 

3355 

3349 

3350 

3351 

3352 

3353 

3354 

3362 

3364 

3365 

3366 

3367 

3369 

3374 

3377 

3378 

3379 

213 

212 

3002 

3003 

3004 

3005 

3001 

3006 

3051 

3052 

3053 

3050 

3054 

3055 

3057 

3056 

3058 

3060 

3061 

3059 

3063 

3062 

3037 

3036 

3038 

3039 

3040 

3041 

3042 

3043 

3045 

DEUKWSEIH 

DEUKVSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIN 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIN 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

KLEIHVAH2LEBEHEB SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDERAL REPUBLIC OF GERBAHY 

Genotype Probno. Origin Country Donor 

E27 X ATX 

3044 

3046 

3064 

3013 

3014 

3015 

3016 

3012 

3017 

3018 

3020 

3021 

3022 

3023 

3019 

3024 

3025 

3026 

3027 

3029 

3028 

3030 

3032 

3033 

3031 

3034 

3035 

3048 

3047 

3049 

54 

215 

211 

214 

203 

202 

3312 

3313 

3314 

3315 

3316 

3317 

59 

3065 

3066 

3067 

3068 

3069 

3070 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 



Genotype 

E28 X 

E29 

E31 

ATX 

ATX 

ATX 

E39 X AT3 

E39 X ATX 

E40 X ATX 

E43 X ATX 

E44 X ATX 

E46 X ATX 

E48 X AT2 

E48 X ATX 

EX1 

EX3 

F1O X ATX 

F13 X ATX 

F15 X ATX 

F17 X ATX 

F18 X ATX 

F19 X ATX 

F20 X ATX 

F21 X AT2 

F21 X AT3 

F21 X ATX 

F21 X BT2 

F23 X AT3 

F23 X ATX 

F24 X AT3 

F24 X ATX 

F26 X 

F27 

F27 

F28 

F29 

F29 

ATX 

X AT3 

X ATX 

X ATX 

X AT3 

X ATX 

F30 X AT3 

F30 X ATX 

F32 X ATX 

F33 X ATX 

F34 X ATX 

F6 X ATX 

F8 X AT2 

F8 X AT3 

F8 X AT4 

FB X ATX 

F8 X BT1 

F8 X BT2 

F9 X ATX 

GL X ATX 

G1O X ATX 

KLEIHVAHZLEBEHER SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDERAL BEPUBLIC OF GERHAHT 

Probno. Origin Country Donar 

3071 

3072 

3073 

3075 

3074 

3076 

3077 

3078 

3079 

3081 

3080 

3385 

3387 

3090 

3091 

3092 

3093 

3094 

3095 

3096 

3098 

3099 

3097 

3100 

3102 

3101 

3104 

3103 

3105 

3107 

3106 

3108 

3110 

3109 

3112 

3111 

3113 

3114 

3115 

3082 

3084 

3085 

3086 

3083 

3087 

3088 

3089 

3161 

3163 

DEUKVSEIN 

DEUKVSEIM 

DEUKHSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIM 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIK 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIK 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIK 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

KLEIHVAHZLEBEHER SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDERAL BEPUBLIC OF GERHAHT 

Genotype Probno. Origin Country Donor 

DEU 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIK 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIN 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIK 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 

DEUKVSEIH 



Genotype 

KLEIHWAHZLEBEHER SAATZUCHT A6 

POSTFACH 1463 

37552 EIHBECK 

FEDERAL REPUBLIC OF GERHAHT 

Probno. Origin Country Donor 

P24 X ATX 

P25 X ATX 

P26 X AT3 

P26 X ATX 

P27 X ATX 

P28 X ATX 

P3O X ATX 

P33 X ATX 

P35 X ATX 

P4 X ATX 

P4O X ATX 

PS X ATX 

P6 X ATX 

P7 X ATX 

P8 X AT3 

P8 X AT4 

P8 X ATX 

P9 X ATX 

PICKETT 13 

RED TOP KANDY 

ROKA 

RTK-EXTRA 

SWEET BEE 

SX8275 L256 

SZARVASI BARHA 

THEIS 

WHITE COLLIER 

VRAY 

X1413 

X1414 

X1416 

X1417 

K4001 

X4021 

X4024 

X4025 

X4041 

X4O4B 

X8180 SV 

X8L8L SW 

ZH 101 

ZH 102 

ZH 103 

ZH 104 

ZH 105 

ZH 106 

ZH 107 

ZH 111 

ZH 114 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

Genotype 

ZH 116 

ZH 120 

ZH 121 

ZH 122 

ZH 123 

ZH 201 

ZH 213 

ZH 243 

ZK 2S01 

ZH 2902 

ZH 2903 

ZH 2904 

ZH 290S 

ZH 2906 

ZH 2907 

ZK 2908 

ZH 2909 

ZH 2910 

ZH 2911 

ZH 2912 

ZH 2913 

ZH 2914 

ZH 2915 

ZH 2916 

ZH 2917 

ZH 2918 

ZH 2919 

ZH 2920 

ZH 2921 

ZH 2922 

ZH 2923 

ZH 2924 

ZH 2925 

ZH 2926 

ZH 2927 

ZH 2928 

ZH 2929 

ZH 2930 

ZH 2931 

ZH 2932 

ZH 2933 

ZH 2934 

ZH 2935 

ZH 2936 

ZH 2937 

ZH 2938 

ZH 2939 

ZH 2940 

ZH 2941 

KLEIHVAHZLEBEHEB SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDERAL REPUBLIC OF GERHAHT 

Probno. Origin Country Donor 



10 

Genotype 

ZH 530 

KLEIHWAHZLEBEHER SAATZUCHT AG 

POSTFACH 1463 

37552 EIHBECK 

FEDEBAL BEPUBLIC OF 6EBHAHT 

Probno. Origin Country Donor 

1002 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

346 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

DEUKWSEIM 

DEUKWSEIH 

DEUKWSEIK 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIN 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIN 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

DEUKWSEIH 

11 

KVS-AUSSEHSTELLE 

SELIGEHSTADT B. WUERZBUBG 

97279 PBOSSELSHEIB 

PEDERAL BEPUBLIC OF GERHAHY 

Genotype Probno. Origin Country Donor 

EXPRESS 

H533 

SIOUX 

44 

43 

45 

DEUHUHGESDA 

DEUHUHGESDA 

DEUHUHGESDA 



12 

PLAHT GEHETIC RESOURCES CEHTER OF ETHIQPIA 

ADDIS ABABA 

ETHIOPIA 

Genotype Probno. Origin Country Donor 

2B-24 

70573 

71822 

71897 

72952 

72984 

73430 

73431 

73479 

73504 

74648 

74832 

74866 

74876 

74884 

ABDULATA 

AFERIE 

BARBARI 

CAPRICORK 1-59-A-7 

CHIBAL 

DEGALIT 

GAHBELA 1107 

HAVAI TIKKISK 

JELDE 

KASHHITA 

KEI ZEHGADA 

KUKUHE 

HASHILA GEBS 

KISC-U 

KETCH KETTETO 

P 183 

RARA 

S-59-B-6 

TIHKISH 

TIHKISH 

TIHKISH 

TIHKISH 

TIHKISH 

TIHKISH GEGEBSA 

TIHKISH HAWAI 

«S-1763 

ZEKGADA 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

ETHPGRC/E 

Genotype 

13 

ASGROW-FRAHCE S.A. 

B.P. 80 

60304 SEHLIS CEDEX 

FRAHCE 

Probno. Origin Country Donor 

OASIS ATH 1977 

QRAZFR ATH 1970 

280 

279 

FRAASGROV 

FRAASGROW 

OFFICE DE LA RECHESCHE SCIENTIFIQUE ET TECHHIQUE OUTRE-HER, SERVICE DES EDITIOHS DE L'ORSTOH 

70-74 ROUTE D'AULHAY 

93140 BOHDY 

FRAHCE 

Genotype Probno. Origin Country Donor 

SG. 1731 

SG. 1924 

SG. 2095 

SG. 2309 

SG. 2327 

SG. 2506 

SG. 2511 

SG. 2528 

SG. 2S46 

SG. 2562 

SG. 2565 

SG. 2570 

SG. 3526 

SG. 3549 

SG. 3696 

SG. 3701 

SG. 4543 

SG. 4545 

SG. 4579 

SG. 4763 

SG. 4938 

SG. 6190 

SG. 6250 

SG. 6284 

SG. 6286 

SG. 7817 



PBOTOSEH DES SEHEKCES POUR L'IHDUSTRIE, CEHTRE DE RECHERCHES 

DOHAIHE DE CARLES 

31340 VILLEHUR 

FRAHCE 

Genotype Probno. Origin Country Donor 

H 029 

H 030 

H 035 

H 040 

H 043 

H 045 

H 128 

H 129 

H 130 

H 132 

H 133 

H 143 

H 173 

H 174 

H 178 

H 200 

H 201 

H 234 

H 252 

H 266 

H 269 

H 341 

HP 267 

HS 01 

HS 02 

HS 04 

HS 04 

HS 09 

Genotype 

TOURHEUR FRERES, SA 

64, RUE DE GENERAL LECLERC 

77120 COULOHHIERS 

FRAHCE 

Probno. Origin Country Donor 

SWEET SIOUX 

TESA 

TRUDEX 

11 

10 

12 

FRAT1 

FRAT1 

FRAT1 

13 

HATIOHAL IHSTITUTE FOR AGRICULTURAL VARIETY TESTIHG, RESEARCH CEHTRE FOR AGOBOTAHY 



16 

IHTERHATIOHAL CROPS BESEARCH IHSTITUTE FOS THE SEHI-ASID TROPICS (ICRISAT) 

HYDERABAD 

IHDIA 

Genotype Probno. Origin Country Donor 

84-S-13O 

84-S-130-2 

A (ATLAS) 

A (ATLAS) 

A (ATLAS) 

A (ATLAS) 

(ATLAS) 

1368 • RIO 

1388 • TUT 

155 • E35-1 

160 • 

ATX 623 

ATX 623 

ATX 623 

ATX 623 

ATX 623 

ICSV-91001 

ICSV-91003 

IS 00112 

IS 00113 

IS 00121 

IS 00131 

IS 00271 

IS 01096 

IS 01347 

IS 02331 

IS 02525 

IS 02874 

IS 03285 

IS 03491 

IS 03511 

IS 03513 

IS 0351S 

IS 03524 

IS 03552 

IS 03556 

IS 03569 

IS 03572 

IS 03615 

IS 03701 

IS 03743 

IS 03829 

IS 03898 

IS 04088 

IS 04322 

IS 04617 

IS 04751 

IS 04755 

IS 04861 

BRANDES 

HEGARI 

RIO 

SART 

«RAY 

• 430 

E35-1 

• BKR 12 

• CHIKASORG 

• GREEHLEAF 

• KELLER 

• !Ut 1500 

3407 

3405 

910 

922 

917 

911 

920 

901 

927 

902 

903 

900 

896 

894 

923 

925 

3411 

3406 

449 

450 

451 

600 

601 

452 

453 

602 

603 

454 

550 

455 

456 

457 

458 

604 

605 

606 

607 

608 

551 

552 

553 

554 

459 

555 

556 

609 

610 

611 

557 

IHD 

IHD 

IHD 

IKD 

IHD 

IHD 

IHD 

LBH 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

INDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IKDICRISAT 

IKDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

IHDICRISAT 

17 

IHTERHATIOHAL CROPS RESEARCH IHSTITUTE FOR THE SEHI-ARID TROPICS (ICRISAT) 

HYDERABAD 

IHDIA 

Genotype Probno. Origin Country Donor 

IS 04922 

IS 04938 

IS 05067 

IS 05089 

IS 05226 

IS 05350 

IS 0S356 

IS 0S466 

IS 05539 

IS 06102 

IS 06112 

IS 06146 

IS 06271 

IS 06335 

IS 06419 

IS 06612 

IS 06764 

IS 06936 

IS 06962 

IS 06964 

IS 06973 

IS 07073 

IS 07077 

IS 07080 

IS 07305 

IS 07320 

IS 07330 

IS 07683 

IS 07720 

IS 08157 

IS 08218 

IS 08344 

15 08402 

IS 08534 

IS 08544 

15 08551 

IS 08596 

IS 08662 

IS 08753 

IS 08949 

IS 08953 

IS 08955 

IS 08961 

15 08963 

IS 09110 

15 09116 

15 09118 

IS 09120 

IS 09259 



18 

IHTEHHATIOHAL CBOPS RESEABCH IHSTITUTE FOR THE SEHI-ASID TROPICS (ICHISAT) 

HYDERABAD 

IHDIA 

Genotype 

15 09268 

15 09282 

IS 09347 

15 09388 

15 09401 

15 09404 

15 09426 

IS 09455 

IS 09456 

IS 09638 

IS 09639 

IS 09645 

IS 09699 

IS 09705 

IS 09708 

IS 09734 

IS 09761 

IS 09767 

IS 09889 

IS 09890 

IS 09901 

IS 09911 

IS 10050 

IS 10690 

IS 10954 

IS 11093 

IS 11167 

15 11496 

IS 12292 

IS 12736 

IS 12737 

IS 12739 

IS 12740 

IS 12741 

IS 12743 

IS 12744 

IS 13435 

IS 13437 

IS 13444 

IS 13446 

IS 13448 

IS 13639 

IS 13602 

IS 14446 

IS 14463 

IS 14529 

IS 14548 

IS 14594 

IS 14790 

Probno. Origin Country Donor 

19 

IBTEBHATIOHAL CROPS RESEARCH IHSTITUTE FOR THE SEHI-ARID TROPICS (ICRISAT) 

HYDERABAD 

IHDIA 

Genotype 

IS 14904 

IS 14942 

IS 14960 

IS 15102 

IS 15428 

IS 15448 

15 1S4S5 

IS 16054 

IS 17595 

IS 17601 

IS 17605 

IS 18463 

IS 18465 

IS 18467 

IS 18484 

IS 19107 

IS 19130 

IS 19214 

IS 19261 

IS 19273 

IS 19587 

IS 20503 

IS 20510 

IS 20557 

IS 20583 

IS 20888 

IS 20962 

IS 20963 

IS 20965 

IS 20969 

IS 20974 

IS 20984 

IS 21005 

IS 21023 

IS 21100 

IS 21229 

IS 21235 

IS 21260 

IS 21436 

IS 21479 

IS 21991 

IS 22064 

IS 22070 

IS 22236 

IS 22270 

IS 22291 

IS 22299 

IS 22307 

IS 22308 

Probno. Origin Country Donor 



S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
S
V
 
t
H
 
I
H
 
n
 
M
 
i
h
 
H
 
h
^
 
H
 
M
 
m
 
>
h
 
h
^
 
h
h
 
^
i
 
^"
i 

t-
t 

•—
i 
h
H
 
h»
< 
m
 
i-
4 
h
^
 
►
^
 
»>
^ 
n
^
 
m
 
h
4
 
k
>
4
 
h>
t 

i_
i 
^
 

is
> 

is
t 
r
o
 
K
)
 
k
>
 

B
ü
ö
ö
B
 

o
 
ö
 

O
B
 
Ö
»
 

h
*
 
M
 
H
*
 
t
^
 
1
^
 
h1
* 
ü
)
 

(
n
u
t
u
i
i
n
c
n
i
n
i
n
c
n
i
n
i
n
t
n
i
n
u
i
y
i
c
n
t
n
 

S
O
S
O
S
O
S
O
S
O
S
O
S
O
P
O
S
O
S
O
S
O
p
D
S
O
S
O
S
O
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 

i
n
i
n
M
i
n
u
i
M
t
n
c
n
 

r 
x
z
z
z
x
z
z
z
 

l
—
 
O
O
t
D
C
B
O
D
O
D
O
S
O
O
C
B
C
B
C
O
O
S
 

M
I
S
>
r
O
f
O
N
>
f
)
W
K
)
N
)
t
>
N
)
 

f
N
f
s
 

1 
1 

I 
I 

I 
I
O
 

1 
1 

1 
1 

O
O
l
—
 
►
-

ü
l
W
O
 

N
N
M
h
h
h
 

U
N
O
M
U
I
N
 

O
B
 
0
3
 

U
1
 

r
o
 

ö
 

fi
" 

z
z
z
x
z
z
z
z
z
z
z
z
z
z
z
x
z
 

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
ö
ö
ö
ö
ö
g
g
o
g
o
n
g
g
g
g
o
n
g
g
o
o
g
H
g
g
g
g
g
g
g
R
g
 



22 

IHTERHATIONAL CROPS BESEARCH IHSTITUTE FOR THE SEHI-ARID TROPICS (ICRISAT) 

23 

BIOTEC, A., AGRICULTURA BIOTECHHOLOGIE SEDE AHHIHISTSATIVA 

VIALE 6. HATTEOTTI 115 

47100 FORLI 

ITALY 

Genotype Probno.. Origin Country Donor 



24 

Genotyps 

HATIOHAL IMSTITUTE OF AEBOBIOLOGICAL HESOURCES 

TATABE ISUKUBA IBABAKI 305 

JAPAH 

Probno. Qrigin Country Oonor 

RESEARCH IHSTITUTE FOB CEBEALS AHD IHDUSTRIAL CROPS 

JUD. CALAHASI 

B264 FUHDULEA 

RUHAHIA 

Genotype Probno. Origin Country Donor 

FUHDULEA 107-1/83 

FUHOULEA 215/82 

FUHOULEA 215/83 

FUHDULEA 7323/83 

71 

224 

73 

72 

ROH 

ROHICCPT 

RQHICCPT 

ROHICCPT 

ROKICCPT 

THE H.I. 

25 

VAVILOV ALL-BUSSIAH SCIEHTIFIC BESEABCH IHSTITUTE OF PLAHT GEHETIC RESOURCES 

44, BOLSHAYA HQRSKAYA ST. 

19000 ST. PETERSBURG 

UHIOH OF SOVIET SOCIALIST BEPUBLICS 

Genotype Probno. Origin Country Donor 

SUHVIR 

SUHVIR 

SUHHIR 

SUKMIR 

SUHHIR 

SUKHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUKHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUHHIR 

SUKHIR 

SUHHIR 

SUHHIR 

SUKHIR 

SUHHIR 

SUKHIR 

KASETSART UHIVERSITY, FACULTY OF AGRICULTURE, DEPT. OF AGRICULTURE, CAHPHAEHGSAEH CAHPUS 

NAKORÜPRATHOH 

THAILAHD 

Genotype 

RAHADA 

Probno. Origin Country Donor 

37 THAKU 



Genotype 

26 

PLAHT GENETIC BESCURCES RESEAHCH IHSTITUTE 

P.O. BOX 9 

IZBIR 35661 

TÜRKEI 

Probno. Origin Countrjr Donor 

27 

Genotype 

FS-4 

FS-5 

GSA 1S86F 

GSA 1757 

ST-6» 

TEXAS A AHO H UHIVERSITY, DEPT. OF SOIL AMD CROP SCIEKCES, COLLEGE STATIOH, (FRED HILLER) 

TEXAS 77843 

UHITED STATE OF AHERICA 

Genotype Probno. Origin Country Donor 

USATAH2 

USATAH2 

USATAK2 

USATAH2 

USATAH2 

USATAK2 

USATAH2 

U5ATAH2 

USATAH2 

USATAH2 

USATAK2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 

USATAH2 
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DIVISION OF PLAHT AHD SEED COHTROL, THE PLAHT IHTBQDUCTIQH OFFICES 

PRIVATE BAG X293 

PRETORIA 0001 

BEPUBLJC OF SOUTH AFRICA 

Genotjrpe 

SA 147 

SA 146 

SA 15 

SA 1S1 

SA 157 

SA 16 

SA 161 

SA 170 

SA 176 

SA 177 

SA 179 

SA 18 

SA 186 

SA 19 

SA 190 

SA 20 

SA 201 

SA 204 

SA 21 

SA 210 

SA 217 

SA 221 

SA 227 

SA 234 

SA 24 

SA 241 

SA 243 

SA 247 

SA 25 

SA 267 

SA 271 

SA 2B 

SA 283 

SA 285 

SA 287 

SA 290 

SA 293 

SA 29S 

SA 297 

SA 30 

SA 307 

SA 308 

SA 31 

SA 318 

SA 32 

SA 321 

SA 326 

SA 33 

SA 34 

Probno. Origin Country Donor 

31 

DIVISIDH OF PLAHT AHD SEED COHTROL, THE PLAHT IHTRODUCTIOH OFFICEH 

PRIVATE BAG K293 

PRETORIA 0001 

REPUBUC OF SOUTH AFRICA 

Genotype Probno. Origin Country Donor 

SA 341 

SA 349 

SA 362 

SA 365 

SA 37 

SA 39 

SA 416 

SA 44 

SA 45 

SA 458 

SA 483 

SA 49 

SA 50 

SA 51 

SA 520 

SA 53 

SA 55 

SA S68 

SA 569 

SA 571 

SA 575 

SA 576 

SA 581 

SA 587 

SA 589 

SA 59 

SA 590 

SA 590 

SA 61 

SA 62 

SA 64 

SA 67 

SOETRIET 

SOONER 

SUGARCANE 

SUGARDRIP 

SUHI I 

SWEET 372 

SWEET SUDAN 

TRIFf 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 

ZAFDPSC 



32 

UHITED STATE OP AHEEICA 

Genotype Profano. Origin Country Donor 

612 F 310 USAHOOPER, HEBRASKA 

Genotype 

6L4 F 

Probno. Origin Country Donor 

309 

55 

KOEGEHEYER HYBR. IHC 

I 

10. Annex 3 

Database collection of 10 years of sorghum field trial evaluations (1985 - 1995) 



Evaluation Data of Sorgten bicalor irot 1985-1996 

Institute of Crop Scieace 

Federal Sesearch Centre ior Igricaltare Bnaaschteig-Töltairode (FiL) 

Bmtdesallee 50, D-38116 Bratmscnieio, 

Federal EepoUie of Genanj 

TeL 0531-5961, Fax. 0531-596 3S5 

Enlnatiaa Data of Sorgten licolor fra 1935-1995 

Institute of Crop Scieace 

Federal Eesearca Ceatre for Agricaltsre Sranaachwig-TSlteoroae (FIL) 

Bmarallee SO, 0-38116 Bramachteig 

Federal Bepoklic of Gerenf 

TeL Q531-596L, Fax. 0531-596 365 



Enloatioa Data of Sorabn licolar frot 1935-1995 

Institute of Crop Scieoce 

Fedenl Eeaearcfa Ce&tie for Igricoltare Bratascttfeig-fölkeande (FILI 

BtmdesaUee SD, D-3811S 8naaxhreig 

Feaerai SepsUic of Geraaj 

TeL 0531-5961 Fax. 0531-5% 365 

EnltatioQ Data of Sorgta» bicolor frot 1335-1995 

Institute of Crop Srieoce 

Fedenl Eesearch Ceatre for tgricultsre 8raima±ieig-T51kearode (FiLl 

Btmdesallee 50, 0-38116 Braunschteig 

Federal Sepo&lic of Gerianj 

TeL (&31-596L Fax. 0531-596 365 

6) Deaignitloo l 4 5 6 7 8 9 10 11 12 13 14 15 lfi 17 18 19 

91 ES 227127 804.0 154.0 16 

91 ES 227127 7310 168.7 7.3 

92 P.72U 266-1 

92 P.721Z 266-1 679.0 1615 7.8 

93 (646 X 3S69) X 635-i 7510 1718 6.1 

410 L5 Ll 11 19.2 160 7 

512 14 19 Ll 115 23.1 175 3 

140 9 

510 16 12 11 14.9 24.4 176 5 

46.4 10 L3 19 212 160 9 

7 3 3 1935 

5 5 5 3 3 1 1986 
5 1 1 1985 

5 5 3 3 1 1 1986 

3 5 3 1985 

93 (64813869) 1635-i 75B.0 131.1 7.6 57.3 14 17 LS 112 17.3 203 5 6 2 6 2 1 1 1986 

94 (535 I 3135) I 8S8 

94 (63513135)1658 

95 I6E8 I 31351 I 858 

95 (688 I 3135) I 85B 

96 8525 

98 63511836 

98 635X1836 

99 LEDTT 

99 LEDTI 

100 IS 12329-4 

15 12329-1 

(266 I 3871) X 1023 

(266 X 3671) X 1023 

E 12329 

ES 12329 

658 IOP. ST. 

103 ES8 I 0P. ST. 

104 TU37I84& 

104 TÜ37X84& 

105 174211416 

105 174211416 

105 1742X1416 

106 (688 I TUB7I X 1023 

107 (648 X 3869) X 635 

107 (648 X 3869) X 635 

108 CS0EDCI70 

108 HS0SD0170 

DSQ8DOI70 

1742 I 1414 

100 

101 

101 

102 

102 

103 

756.0 159.1 

669.0 1411 

8010 1610 

6110 128.6 

49L0 1014 

517.0 U17 

SX.0 1416 

4210 96.2 

6310 161.1 

5810 129.2 

549.0 127.3 

930.0 180.2 

50L0 107.5 

536.0 129.4 

18 

6.8 

16 

8.0 

18 

7.8 

9.0 

6.2 

9.0 

8.5 

6.9 

4.8 

8.3 

36.1 L4 

47.1 11 

418 1.5 

48.9 13 

217 1.5 

40.1 1.0 

47.5 11 

26.3 10 

56.6 19 

1.0 13 

14 L3 

L0 10 

15 12 

Ll 13 

0.6 6.1 

16 13 

0.9 13 

12 L8 

21.1 

115 20.6 

20.2 

15.6 21.0 

2LI 

210 

17.9 27.1 

218 

16.9 215 

49.5 17 L9 13 115 2.1 

37.8 1.9 1.3 17 118 23.2 

210 0.9 0.5 13 

417 1.8 1.3 13 

19.4 

2L5 

114 211 

411.0 1119 7.2 

108 

10? 

HO 1642 

111 642 

111 642 

112 50X846 

113 1635 X 3135) I 858 
114 USU-78 

114 AEU-78 

115 &1EZDE-80 

346.0 79.3 

9510 2012 

4810 105.3 

66L0 124.3 

438.0 1U.7 

671.0 147.0 

6310 1617 

1028.0 226.9 

696.0 170.2 

517.0 118.9 

4610 120.1 

751.0 197.5 

619.0 1617 

5310 1510 

6610 190.6 

12 

13 

7.1 

7.7 

ie 

6.6 

12 

6.1 

6.0 

5.2 

6.8 

6.2 

29.S 1.9 L4 19 16.5 28.0 

17.9 L9 L5 L7 

20.9 1.2 0.9 12 

46.8 10 1.3 18 

33.6 16 1.9 2.2 

30.7 1.2 0.9 15 

41.9 12 1.5 19 

36.5 0.9 0.6 IE 

27.0 1.0 0.9 13 

HO 219 

21.2 

21.8 

214 

15.9 25.5 

2L9 

17.2 26.2 

2.1 

130 9 

187 5 

170 

181 

IX 

140 

177 

140 

192 

100 

166 5 

150 9 

164 3 

HO 9 

217 9 9 

160 7 

198 3 

90 

189 3 

130 

164 

204 

140 

140 7 

182 3 

150 9 

1B3 3 

5 

7 8 

9 

213 7 7 

215 140 9 

210 130 9 

28.1 1.8 1.4 19 16.6 219 173 3 

418 1.3 1.0 17 26.3 230 

314 1.0 0.9 3.3 26.6 200 7 

36.1 1.4 1.0 14 20.7 28.5 239 3 

41.2 L3 Ll 19 28.8 200 5 

3 

3 7 

5 

7 5 

5 

7 

5 3 

7 

4 2 

9 

6 3 

3 

7 2 

9 

1 5 

7 

5 5 

3 

5 5 

3 

5 3 

2 2 

9 

5 

7 1 

5 

5 1 

4 1 

9 

9 

9 

7 3 

7 

5 

5 

7 I 

5 

5 

3 3 

3 

3 5 

3 

3 

7 5 

5 

4 2 
5 

4 5 

5 

6 3 

5 

5 S 

5 

3 3 

1 

3 3 

3 

5 3 

5 3 

7 

9 

6 3 

5 

7 3 

4 2 

5 

3 

3 

7 3 

5 

5 

9 

7 3 

9 

3 1935 

5 1 1986 

5 1935 

5 1 1986 

1 1985 

5 1985 

5 1 1986 

3 1985 

1 1 1986 

3 1985 

6 1 1986 

5 1985 

2 1 1986 

5 1985 

1 1987 

1 1935 

5 1 1936 

1 1985 

3 1 1986 

3 198S 

3 1 1986 

l 1387 

3 1985 

3 1985 

4 1 1986 

1 1985 

3 1 1936 

1 1987 

1 1985 

1 1985 

3 1985 

1 1 1986 

1 1985 

3 1985 

3 1985 

1 1 1986 

3 1985 

*!• = FEESB HATTES HELD (DT/SA) ' 7' = SACCHAEOSE (JSTEIT (I) 
'2* = DHT HATTES TIELD (DT/HA) 

•12* 

•3 = TOTAL StEAS COITEIT (I) 
|4' = SGE1S HELD (DT/HA) . 

'6' : FSUOOSE COITEIT (I) 

1 8' * M FH8E OHTEIT (II «U* = C3LD SECEPTIBIUTT 

1 9' = OST IATTES COITEIT (X) EIS TOUE PLAIT 

'10' = ffiOTTH EEH3T (dl '14' - HD HFLUEEE UPGI 

'11' = PlUCLE EEEGEEE TUE TOM LEAF 

•15« -. TIUHIIG 

•16*; tsm oisasEoi leif 

•17* s 0B0U3T SECEPTIBIUTT 

•18' = LOtCDE TEDESCT 

•19* = HASTEST DATE 



Enlratien Data of Sflrgba bicolor frei 1965-1995 

Isstitate of Crop Scieoce 

Federal teeardi Ceatre for Igricultare Enimschteig-Tglkenrofe (FiL) 

Bucdesallee SO, 0-38116 Bratasdweig 

Federal Repuilic of Gereuy 

Enluatioa OaU of Sorgfcn.ltcolor frei 1S85-1995 

Institute of Crop Scieoce 

Federal Beaearch Ceatre far Igricaltsre 8rams±reig-731kBorode (FAL) 

Bsateallee 50, 0-38116 Braanachieig 

Federal BepsHic of Genaar 



G> Designation 

Efaloatioa Data of Sargini tiolor frei 1985-1995 

Iastitate of Crop Scienee 

Federal toearch Ceatre for Agricalture Braaasc&ieig-781kEflrade (FIL) 

Bondeaüee SO, D-38U6 Srunsduelg 

Fedsral Bepu&lic of Gemnf 

TeL 0531-5951, Fax. 0531-5% 3GS 

S 9 10 H 12 13 14 15 16 17 18 19 

•1' = FSESE HATTE TIELD CDT/EA! 

•2* * SET IATTE2 TiEJ (3T/HA! 

•2' •• TCTAL SÜGA8 aHTET (H 

•4* = SEAS ÜEBgT/m 

'S" r EüOEE '.UMtl' !•! 

•Ef = FEtOS COSTEHT II! 

• 7« = SACCHAESE COSTEKT U! 

' 8' : EAV FIESE CÜSTE5T Ui 

' 9' = OST HATTE CQITEIT (I) HEU 

•10' = G3WTE HEBST ICH) 

•11' ■ PAIICLE ESE8EEE TUE 

"I2" - 7IB0US 

'13' = COLD SBCEFTISIÜTT 

TOtiEPLAIT 

'14* = VUS ÜFLUSCE OPOS 

miEAF 

•15* = TILLEaUB 

•16* • AHMT DEEASE OS LEAF 

•17» : D2DQHT SUSCEPTOILITT 

•15* = IÜ0GTE TEEESCT 

•19« = HASTEST DATE 

Enlsatica Data of Sarghai Haler fnn 1385-1995 

Iastitate of Crop Scieace 

Bun&sallee 50, 0-33116 Bramscliieig 

Fedenl Sepuilk af Genany 

TeL 0531-5961, Fu. 0S31-596 365 

(FIL) 

T = FSESE 1ATTE8 TIELD IDT/HA; 
"' •• 32T SATTES ÜELD 15T/2A! 
'21 - TOTAL SU3AE CCHTEBT (X) 
M' : 3S18 TIELD 5ST/HA) 

' 7» .- SACCBAMSE OBTEIT tl) ']? -

• e* = m FB2E aSTEIT II) '17 -. COJ SÜSFTIBILITT 

• 9' = MT 1ATTE5 COSTEST II) EEAX TOJSB PUBT 

•15« r TILLE2IE 

•16' -. AE0MTDISEASEDSlLEAF 

*17* = MET SÜSCEPTHILTTT 

S' = FBUCTSE CCHTET II' 

•13' = 630VTH EEIEHT (CB) 

•1" = PASICLE EHEBEIICE 7IE 

'IV - ÜB HFIDEICE UPQS '18' : LQ06HS TIME! 

TUE LEAF •19' = HASTEST DATE 



Eralratioa Data of Sorghai bicolar froi 1985-1995 

Institute of Crop Seien» 

Fetoal fi83eardi Centts for Agriraltare Branasdieig-Tölkenrads IF1L1 

Buodssaltee 50, D-38U6 Braansdnreig 

Federal Sepoblic of Genanf 

TeL 0531-596L Fax. 0531-5% 365 

EO Designati« 
4 5 6 7 8 9 10 11 12 13 U 15 16 17 18 19 

".• = FEE ÜTTEE HELD CST/2A> 

•2* s HT IATTES tlELD (DT/HA! 

•3* - TOTAL SÜGAE COITOT C) 

'»• r EUjiS TÜLO (OT/IA) . 

•5' = EüCQSt COITEIT fI5 

•E1 = F8ET0SE COHTEHT W 

• 7- ■■ SACCHAB5E CQITEIT II) '12' = TIOQtS f15' s TH1EBIHG 
• 8' * 8AV FIBäE COITEIT (I! '12' = COLC SiSETCSILITT 'tf1 = ABWIT OISEASEOX LEAF 
• V ■- m SATTEE CtHTEHT (I; EU TBUffi PLAST '17' = WEST. SÜSCEPTISILITT 
•101 = GSENTE BEBET ICH) '14' « «© IIFLÜESCE UPOS '18' * LOMHC TEEEET 
■11' » PASICLE EE2GEEE TIE TOSE LEAF 'IV = SÄHEST DATE 

ID Desüjsitisn 

Cnliatioa Oata of Sorghai bisolar froi 1985-1995 

Institute of Crop Scicsce 

Federal Sesearch Ceatre for Agrkuiture Braaaadweig-TäUEorode 1FAL) 

BumteaUee 50, 0-38116 Brasiiscaieig 

Federal Bepuilic of Gersnf 

TeL 0531-S96L Fax. 0531-596 365 

10 -

8 9 10 11 12 13 14 15 16 17 18 19 

!' = FSESH »ATTB TELD (DT/SA1 ' ?' = SACCHASOSE CfflüiST !I! 
"' = KT BATTES HELD (DT/HA) 

'3' = TOTAL SüSAB COSTEr (1) 

M" » SüSAS HO (3T/BA: . 

'51 = 6LUC3E COHTEHT (I) 
V • F2CTJSS COSTEIT ('.' 

•12' - mss •15« t 7ILLESISS 

• v - m nssE com? »• 'n' = co scssTisiun fi6' = asuht disease n ia? 

• 9* = IBT SATTES CQS7EHT (1) EAI TOUI5 PLART '17' = DSDffljST SUSCEPTIBIUTT 

•'0* = GSOVTE BOGST (d) *14' s KIB5 IIFLUEICE UPOS *18' = LÖD5IS5 TEBOCT 

'!!' = PAHICLI EHEB3ESCE TIE T0DB5 LEAF '19' = BAUEST DATE 



Enluation Data o£ Saratni bicalar frei 1985-1995 

Institute of Cnp Scieoce 

Federal Seseard Ceatre for igricaltore 8raaasch»eis-T31fcBcro<b (FiLI 

Bundesallüe SO, 0-38116 Braoschieig 

Federal RepuSlic of Geraaaf 

TeL 0531-5961, Fax. 0531-596 365 

10 Oesignatiön 1 2 3 4 5 6 7 8 9 10 U 12 13 14 15 16 17 18 19 

293 Q2UE CUE O 326/ 

1 

294 MCOlAAßESVE 

669, 

295 SJBS!¥IH 322 

297 QSASZEYOJE 160 KB 

1642 

298 MI A8BE2 «15 1699 

293 JAITAS SLADÜJ 84/ 

327KS 1732 

300 JAITAB BASSTJ 271/ 

585 WS 1783 

302 UTMU ¥181379 

302 SOG! AEE2 ES 364 

303 ESLJE (rOSAS! «2 
42 •• 

3K CU33B23 

30? 514 F 

30S 614 F 

310 612* 

310 612 F 

311 2T335 2 50: 

027235 E SEI 

32755: E 5G2 

027651 32 503 

044130 BS 5C5 

044130 3 505 

D33C93 02IS 623 

033093 I3SXS623 

033162 CHSIS 615 

033162 OEE 615 

069272 05E 614 

069272 OSXS 514 

K4155EB5K 

04415S 52 SOG 

044172 E 504 

044172 B2 504 

03313:0213 603 

C33138 CESXSS03 

044164 3S 502 

044164 SS 502 

069281 CESK 634 

069281 CHtS 534 

069299 ÖSE 635 

069299 OSE 635 

219 3 2 17 3 3 1 

1691.0 421.7 10.8 182.3 17 11 6.0 112 24.9 225 3 9 15 3 11 1986 

437.0 115.5 4.6 20.2 2.2 1.9 0.5 20.0 26.5 196 1 

970.C 210.2 9.8 94.9 15 2.1 4.2 113 21.7 226 7 

575.0 145.5 9.0 51.9 14 12 3.4 16.4 24.4 161 3 

545.0 1210 9.7 53.1 13 2.3 4.1 116 22.6 236 3 

7 1 3 5 1 1 1986 

6 1 5 3 1 1 1936 

3 5 7 3 3 1 1985 

7 1 7 4 1 1 1985 

720.0 149.7 9.2 66.2 18 1.7 4.7 110 20.8 185 7 3 4 6 5 11 1986 

945.0 161.2 5.7 54.2 10 1.4 13 11.2 17.1 206 7 
191 5 

555,0 120.2 9.2 514 12 10 4.0 11! 21.3 198 5 

7 3 5 5 1 1 1986 

7 3 5 4 1 1 

5 3 5 5 1 1 1985 

31! 

312 

312 

313 

313 

314 

314 

315 

315 

316 

315 

317 

3!£ 

319 

319 

32C 

321 

321 

322 

322 

E77.C 

852.0 

999.0 

751.0 

61E.? 

72S.: 

455.0 

59?. 0 

294. C 

1276.0 

959.0 

775.C 

535.0 

701.0 

767. C 

341.0 

289.0 

855.0 

53C.C 

629.0 

758.0 

535.0 

2810 

479.0 

4S9.0 

651.0 

913.0 

. 795.0 

707.0 

166.3 

185.1 

1£2.7 

152.5 

115.3 

167.5 

916 

125.: 

49.0 

341.1 

■55.4 

15C.5 

87.5 

143.4 

458.1 

93.4 

70. C 

1811 

127.8 

107.1 

441. S 

157.1 

69.2 

132.4 

1!£.B 

112.7 

153.: 

134.1 

6.2 

7.6 

5.8 

8.4 

5.2 

S."1 

6.5 
i ■? 

3.7 

5.4 

11 

6.1 

13 

5.5 

6.S 

9.4 

7.2 

7.5 

£.! 

5.4 

8.4 

6.1 

5.2 

15 

4.S 

12 

54.0 

64.9 

57. S 

64.2 

31. E 

63.Z 

30.4 

501 

11.0 

812 

29.4 

47.0 

17.6 

2». 3 

510 

32.2 

22.5 

55.2 

41C 

317 

24. £ 

58.5 

23.1 

40.1 

32.2 

33.7 

32.1 

37.9 

2.4 

1' 

15 

14 

2.£ 

12 

15 

2.0 

3.1 
10 

IS 

13 1! 

2.1 
:a 

1.9 

1.5 

1.8 

1.6 

1.6 

1.4 

10 

2.5 

4.0 

0.4 

3.2 

1.3 

2.1 

1.2 

0.8 

1.4 

3.7 

10 

2.C 

13 

12 

3.2 

2.0 

12 

1.5 

2.1 

2?.3 1,5 

2.7 2.1 

1.5 15 

1! 1.6 

12 C.2 

16 12 

14 14 

14 18 

1.6 15 

1.7 1.3 

1.4 0.5 

1.5 !-? 

1.3 

115 

11! 

11! 

14.6 

12.2 

11.0 

14.4 

117 

16.5 

115 

• ■ •* 

14.8 

16.9 

0.3 

18.9 163 

21.7 160 

IB. 3 137 

21.5 163 

18.7 134 

23.0 139 

19.9 108 

18.0 182 

16.7 116 

26.7 134 

17.3 97 

19.4 16? 

16.4 95 

20.5 223 

59.7 168 

27.4 141 

24.2 131 

21.4 198 

20.3 172 

17.0 195 

58.2 92 

24.7 178 

24.3 131 

27.7 177 

23.4 147 

17.5 154 

17.4 100 

16.9 181 

17.5 77 9 

•1' : FSE2 HA7TE3 V32 KT/SA 

•2' : HT HATTE? HELD IBT/EA' 

•?' •■ TOTil SiSAS aSTET '.'.: 

•I« -- susas nu tara: 

•5«: si'.3E casrn? ixj 

•£' = FSUCTOSE COHTEST tl' 

7' * SACCHAB35 GSTET ii) '12' * YIG00B 

3* ■ SAV F1BE CUKlü (!) '13* * COLD SÜSCEFTI3IHTT 

?' • DET HATTE üiü'ET JI! HEAH TOUB PUT 

::• = ssora eeie3T ia; *i4' ■- ras hfueee bpds 
1 TOUKLEAF 

•15* = THLE51IB 

•16' • AB0U8T DI2ASE 03 IEAF 

'17* = IfiOQfflT S3SCEPTIBILITT 

'18' : UBHB TESEECT 

•19' -- HASTEST GATE 

Enlsatioa Oata af Sargtaa.bicalar frei 1335-1995 

Institute af Cnp Scieece 

Federal Eesearch Ceatre for Igricultore Bramadfeig-Tilke&rade (FALI 

Euodesallee SO, 0-33116 Entascbreid, 

Federal Bepublic of Geriaaf 

TeL 0531-5961, Fu. 0531-5% 365 

12 -

8 9 10 U 12 13 14 15 IS 17 18 19 

T = FEH HATTE TELÜ (DT/HA1 ' 7* = SACCHAEGSE CHTET (Ii •12' '■ TE0Ü3 

1' ■- OST SATTES TIELS (DT/HA! 
•3' = TOTAL SüGAS COSTEHT :i) 
'4* s SÜGA2 TIELD (ST/HA! 

|? -. EJEH C3STBT (I1-
'6' : FE2CT3SE CCSTE5T IV 

• s" ■■ m fisee connr m '13' = mu susjptibilitt 

' 9' = OST SATTES COSTET (XI E£U TOCE FLAIT 

•IC = E0»TH SEIGET <a! '14' = KSP HTLUEJCE ÜPOI 

'11' = PAÜOE EESSEE TUE TD0E ÜAF 

'15' = TILLESKB 

•16« = MUHT DEEASE <H LEAF 

•17« '• DSOUET ä&LEPIIBILITT 

•18' * UBGIffi TSBSET 

•19' = HABfEST BITS 



E Oesignatün 

3« 

348 

349 

349 

350 

351 

152 

352 

353 

3« 

354 

22 

355 

35S 

35? 

256 

35? 

3ED 

360 

36: 

364 

36! 

365 

367 

36E 

369 

3E9 
rm 

374 

274 

TU 

rs 

37s 
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377 3 101 

377 ZH101 

376 ZE102 

378 23 102 

Enlatiin Data of Sarghm licolor fm 1385-1995 

Institute af Crop Sciecce 

Federal Eeseard Ceatre far Agricultare Brauosdueig-Tilteirads (FIL) 

Busdesallee SO. 0-38116 Brauoschieig 

Federal RepuSlic of Geres? 

TeL 0531-5951, Fax. 0531-596 365 

13 -

1 3 ( S 6 7 8 9 10 11 12 13 14 15 Ifi 17 18 19 

654.0 1418 

639.0 130.9 

738.0 ISO.E 

784.0 1E0.1 

510.0 129.4 

428.0 1219 

4610 1213 

564.0 181.5 

205.0 56.4 

614.0 19L4 

3110 84.2 

497.0 151.7 

378.0 90.! 

430.0 1314 

4S4.C 154.3 

2E3.C 814 

461.0 159.6 

511.0 127.1 

295.0 71.4 

377.0 131.5 

509.C 165.7 

360.0 125.2 

6510 200.4 

479.0 1118 

5910 170.7 

459.C 149.3 

350.0 120.2 

381.0 138.7 

1054.0 320.2 

Z28.C 57.2 

414.0 1012 

509.0 157.4 

363.0 817 

447.0 170.5 

646.0 1912 

5610 154.4 

426.0 155.4 

294.t 80.6 

6810 2110 

44Q.C 12L4 

758.0 200.5 

681.C 154.7 

, 795.0 180.2 

1296,0 7718 

8.5 

7.7 

8.3 

5.9 

7.7 

E.O 

7.3 

7.1 

19 

7.4 

6.6 

9.0 

6.4 

S.2. 

7.4 

7.8 

7,0 

8.0 

6.3 

6.8 

7.7 

E.1 

8.7 

7.0 

8.1 

7.4 

7.3 

2.Q 

8.8 

7.2 

IS 

S.7 

5.2 

E.4 

6.6 

5.4 

17 

9.C 

5.6 

9.2 

5.7 

9.9 

1E 

7.3 

4.8 

518 

49.1 

60.9 

46.2 

39.4 

34.4 

33.7 

40.0 

112 

413 

20.5 

44.9 

24.0 

35.5 

36.4 

23.6 

315 

40.9 

18.7 

25.5 

39.4 

25.: 

55.4 

315 

48.2 

34.0 

25.7 

30.3 

915 

15.4 

3.9 

49.4 

19.3 

41.S 

31. £ 

3E.1 

15.2 

£16 

25.3 

75.1 

39.4 

S7.6 

611 

16 

10 

14 

17 

17 

14 

14 

14 

17 

17 

19 

11 

17 11 

L9 1.5 

LB 1.5 

10 

13 

12 

15 

II 

12 

14 

12 

16 

13 17 

18 L9 

17 11 

1-0 

10 

4.2 

3.1 

18 

1.1 

12 

11 

1.5 

1.8 

1.9 

12 

14 13 

17 L0 

L4 16 

L6 

10 

4.1 

12 16 

10 17 

13 15 

12 1.2 

15 

19 

14 

19 

15 

16 

10 

IG 

12 

14 

15 

15 

1.8 

13 

1.7 

10 

10 

10 

1.7 

16 

1.5 

1.6 

i ". 

15 

12 

13 

10 

11 

12 

1.5 

1.6 

12 

11 

IG 12 

11 L2 

4.4 

1.2 

6.: 

L5 

7.1 

12 

L3 4.0 

L3 1.3 

10 

2.8 

4.8 

10 

1.4 

17 

12 

1E 

10 

15 

1.0 

18 

1.6 

12 

L8 

11.9 213 187 

20.5 153 

20.0 24.5 204 

20.4 197 

214 172 

29.4 186 

26.4 138 

312 253 

27.5 154 

31.2 207 

27.0 184 

X.5 217 

219 183 

30.8 215 

31.2 219 

31.7 228 

34.6 200 

24.9 201 

24.1 131 

34.9 22S 

316 22B 

34.8 223 

30.7 234 

22.5 184 

28.8 233 

315 220 

34.3 211 

35.4 221 

30.4 2Z7 

211 193 

24.7 94 

30.9 224 

218 201 

24.9 205 

38.2 212 

30.2 220 

27.5 17E 

36.5 1S4 

27.4 145 

31.2 236 

27.6 202 

26.5 219 

22.7 214 

217 232 

59.6 211 

116 

19.2 

16.4 

210 

113 

19.2 

21.0 

21.1 

17.5 

19.7 

ÜB 

28.2 

22. S 

24.9 

18.7 

2.5 

17.1 

24.4 

21.3 

16.6 

18.6 

113 

2S.1 

18.9 

22.4 

216 

16.5 

14.7 

7 3 5 

6 3 2 5 

5 6 4 

5 2 3 4 

7 7 4 

4 5 7 

5 4 4 

7 3 6 

4 12 5 

7 2 2 

4 13 4 

7 1 2 

2 12 2 

7 12 

7 3 3 

7 3 5 

7 2 4 

5 2 4 

4 2 16 

6 1 2 

7 I 1 

7 5 2 

£ 5 5 

4 13 4 

E 4 3 

E 5 3 

E 2 3 

7 l 2 

7 4 2 

4 13 2 

6 E 5 

5 4 3 

5 114 

7 4 5 

5 l 2 

7 2 3 

5 12 1 

6 5 4 

2 12 3 

4 2 2 

7 13 1 

5 4 5 

E 2 2 4 

4 7 6 

E 2 5 5 

2 1 

4 2 

5 

5 3 

3 

4 

5 4 

4 1 

5 1 

3 2 

4 

3 6 

4 

3 2 

3 1 

4 4 

3 1 

4 1 

4 

3 2 

4 2 

3 4 

4 2 

5 

4 1 

5 2 

3 3 

4 3 

3 1 

3 

5 1 

3 1 

4 

4 1 

4 3 

2 3 

4 

6 1 

5 

4 2 

5 

4 1 

4 

4 1 

5 

1 1936 

1 1987 

1 1986 

1 1987 

1986 

1 1966 

1 1986 

2 1986 

1 1987 

1 1986 

1 1987 

2 1986 

1 1987 

2 1935 

1 1956 

1 1986 

l 1986 

1 1986 

1 1987 

l 1986 

1 198E 

1 1986 

1 1986 

1 1987 

1 1986 

1 1986 

l 19S6 

1 1986 

1 1986 

I 1987 

1 1986 

19&6 

1987 

1986 

1986 

19S6 

1 

•!• : F2S SATTE HELD (ÜT.'EA» *"" • EACCälESE CDHET (1) 

•;• : D2T HATTE TTELI- (DT/Hi! 

•2* = TOTAL S2Ü£ 

'12* s TIGOtlS 

1 V ■ UV FUEE C0ÜHT C! 'V? ■ CGLD 

9' = DST HATTSS COSTET (I) EU ÜBE PUT 

•15' = TEISIE 

•16« * ASM 9ISEASE DI LEAF 

•17« = DZE5ET SEaPTIBIUTT 

•4« ■■ SU31E THL3 tDT/HA) 

•V •■ Z1T2EZ OTTOÜ (I! 

•6* •■ fe::tgei costest m 

•10' -• GOTTE EEB3T (dl 

•ll« * PAIICLE EE2SEEE TUE 

•14' • tTSi HFLUESü DPOI '18' = LOSGISE TÜSEET 

T00E LEAF '15' • EAETCST DATE 

Enltatioa Data of Sorghi» bicolsr frot 1935-1995 

IflstiUte of Crop Srieoce 

Federal Eeseard Ceatre for tgricaltsre Bnma±reig-75lkearode (FiL) 

BaadesaLLee SO, 0-38116 Braansdueig 

Federal Eeptiilic of Genanj 

TeL 0S31-S96U Fax. 0531-596 365 

14 -



Enlaatioü Data of Sarghsi birolor frei 1985-1995 

Institute of Crop Scioce 

Federal Bessani Cenlre for IgricBltnre foataisdiieig-nikearode (FiLl 

Buodssallee 50, 0-331LE Braunschteig 

Fedecal BepuSlic of Geranj 

TeL 0531-596L Fax. 0531-396 365 
15 -

B Designatina i 2 3 4 5 6 7 8 9 IQ 11 12 13 14 15 lfi 17 IS 19 

418 TAIAÜBI C70009 

41? SEGS2KU ZAIEA2SL1 

070001 

420 IAIAEZT0O ZAIBAI 

040059 

421 ZAIBAEFJ HAOSA 

050001 

431 SUSABB3IP SA 0029 

431 SSA333IP SA 0029 

432 SHEET S2DAH SA 0030 

432 SEET 5SMS SA 0030 

433 CLÜ2DAT SA 0163 

432 CL3ATSA0I53 

434 3E© SA 0164 

434 S30eSA0154 

42! EACJ AHE2 SA 0171 

435 SLACS AHBE8 SA 017! 

436 ES AS3E2 SA 0173 

43- EDAJESAC173 

427 SSABCASE SA 023 

437 SL'ASCAIE SA 0252 

42! SST-IET SA 027S 

42S SE7EIT7 SA 0278 

439 SEI I SA 0307 

440 LA BOBA SA 0308 

441 SET 272 SA 0309 

442 PIPESAÖ310 

443 1827 510311 

444 2E2LZA? SA 0212 

445 ASYASCE SA 0315 

446 SOS SALYAÜGS SA 0317 

446 KS SA1YAK2 SA 0317 

44? LA ISHA SA 0319 

44e heil ernenn a 

1225 

44! 

1325 

452 2 01347 

457 2 23513 

K 03515 

2 08344 

IS 08662 

IS 09708 

IS 12735 

212737 

319.0 

554-0 

88.1 

121.7 

5.1 1E.3 13 L9 1.0 19.7 27.6 180 3 

6.1 319 3.1 14 0.7 14.5 210 203 5 

7 3 5 5 1 l 1986 

6 4 6 5 4 1 1986 

534.0 119.7 6.0 31.9 16 10 1,4 15.0 22.4 171 3 5 3 5 5 11 1986 

105B.D 211.2 6.7 71.0 17 11 1.9 11.6 20.0 181 9 7 3 5 3 11 

760.0 

603.0 

366.0 

417.0 

247.0 

158.0 

8410 

566.0 

725.0 

509.0 

577.0 

746.0 

491.0 

492.0 

930.0 

896.0 

62.0 

591.0 

457.0 

335.0 

414.0 

703. ß 

681.0 

474.5 

709.0 

141.5 

144.7 

81.4 

86.6 

57.7 

94.9 

221.3 

114.8 

1714 

105. e 

119.0 

139.4 

111.4 

105.7 

172.0 

160.4 

164.9 

158.5 

127.0 

1017 

109.5 

98.7 

234.9 

191.8 

128.2 

161.! 

4.9 

4.4 

4.5 

4.3 

19 

4.4 

9.0. 

6.2 

B.B 

5.7 

6.1 

6.6 

3.5 

4.2 

7.2 

5.0 

6.9 

5.4 

£.5 

6.1 

6.3 

5.1 

5.0 

4.5 

6.0 

37.0 

35.6 

17. B 

17.8 

7.2 

6.9 

76.2 

35.9 

63.7 

29.1 

46.9 

49.2 

17.0 

20.4 

67.7 

44.£ 

43.1 

37.9 

29.8 

17.4 

1.7 

10 

1.5 

1.B 

1.3 

1.7 

1.5 

13 

14 

17 

18 

15 

1.4 

1.7 

15 

15 

14 

1.1 

1.3 

25.3 1.5 

22.6 10 

1.1 11 

1.5 1.0 

1.1 13 

1.3 1.2 

0.9 0.7 

1.2 1.5 

1.0 5.5 

1.4 17 

1.4 5.0 

1.2 1.8 

1.7 3.6 

1.5 16 

1.0 1.1 

1.6 0.9 

1.5 3.3 

1.7 0.6 

1.7 17 

0.B 4.5 

1.0 4.2 

0.9 3.0 

1.0 3.5 

1.4 19 

35.1 1.2 0.9 3.1 

34.3 IC 1.6 1.5 

21.4 1.3 1.1 12 

42.2 10 1.2 2.7 

11.1 

16.3 

16.4 

16.7 

15.1 

11.8 

16.9 

10.7 

17.5 

26.5 

21.0 

23.4 

32.4 

19.6 

26.5 

20.3 

14.8 

18.6 169 

18.0 165 

213 110 

20.8 94 

23.3 70 

60.1 43 

26.3 191 

20.3 156 

23. B 211 

20.8 150 

20.6 223 

16.7 186 

22.7 174 

21.5 119 

18.5 207 

17.9 166 

26.2 223 

26.8 217 

27.8 209 

30.7 225 

25.5 21B 

27.4 198 

238 

33.4 260 

28.2 198 

27.0 211 

22.7 208 

9 6 

9 5 

3 5 

7 5 

5 

9 3 

3 6 

7 5 

1 6 

5 3 

5 6 

9 6 

6 

9 5 

7 6 

S 6 

1 7 

1 5 

I 7 

1 8 

1 7 

1 7 

3 7 

1 7 

5 7 

1 8 

9 6 

7 4 4 

4 3 5 

6 7 5 

3 4 6 

6 1 7 

2 2 7 

6 4 5 

4 1 5 

7 i 7 

1 1 6 

5 5 5 

5 1 5 

4 7 6 

1 4 5 

5 3 l 

1 1 5 

6 1 9 

7 1 9 

7 1 e 

6 1 9 

6 1 7 

6 1 9 

7 i 5 

5 1 8 

1 1 8 

6 1 9 

5 3 5 

3 4 

5 

4 1 

4 

3 1 

4 

3 1 
2 

3 4 

5 

3 2 

4 

5 2 

5 

2 2 

5 

5 2 

4 1 

5 2 

5 1 

4 4 

4 4 

3 3 

3 1 

2 

5 4 

4 2 

1 1986 

1 1937 

1 1936 

1 1987 

1 1986 

1987 

1986 

1987 

676.S 136.' 4.S 32.1 2.4 U 0.5 20.1 170 9 6 3 1 5 4 

458 

465 

467 

468 

471 

472 

231.0 

528.0 

447.0 

345.0 

311.0 

305.0 

495.0 

329.0 

65.7 

14S.1 

135.5 

106.e 

85.? 

E4.7 

120.0 

1217 

6.2 14.4 2.3 1.5 15 18.9 28.5 89 3 7 5 

1987 

1986 

1987 

1 1986 

1 1987 

1 1986 

1 1987 

1 1986 

1 19S5 

1 1S66 

1 1986 

1 1986 

1 1986 

1 1986 

1 1986 

l 1987 

1 1986 

1 1986 

1 1987 

1 1985 

9.2 48.5 1.6 1.1 6.5 19.0 28.1 166 5 3 1 5 3 3 1 1986 

8.4 

7.4 

7.4 

6.9 

4.8 

4.7 

37.5 1.5 1.1 5.8 20.7 30.3 159 5 

25.7 12 1.2 4.1 215 30.9 212 9 

22.9 13 1.7 3.4 18.6 27.6 106 3 

21.C 1.8 1.3 3.8 19.4 27.8 123 3 

23.9 12 1.7 0.8 17.6 24.3 201 9 

15.5 1.6 1.4 1.7 28.1 37.3 232 3 

5 17 3 3 1 1986 

1 1986 7 5 3 5 5 

3 7 5 5 3 1 1985 

7 7 5 5 1 1 1986 

7 3 3 5 7 1 1986 

7 5 5 5 1 1 1986 

•«• * FES 1ATTES TELS IST/HA) ' V « SIS2U0Z CTTET (!) '12* * YIHX1B '15' * TILLEEISS 
•;. , DT HAT" HELD (DT/8A: ' B' « SA« FIBEE 03713? I» '13'= ÖD SÜSCEFTIBILITT '16' = ASJBT DISEASE 01 LEAF 
•'• = TOTAL SSAH COTES! (X> ' 9« . IST BATTE8 COITEIT (I) EAH TDBS FLUT '1?'= BEET SUSSPTIBILITT 
••• - SEA2 T2L5 IDT/HA' 'IC = E2OTT2 EG3T (CHl '14' = «HD BrUEKE BPOS '18' = LGD5IH5 TEBEKT 
«• ■■ 3LSES CCSTET II! '11* •■ PASIOE ESESSüCE TSS TOüSE HA? '19' ' HASTEST DATE 

El Desigaatioa 

Enloitioa Data of Sorgbn bkolor fn» 198S-1995 

Institute of Crop Scieoce 

Federal Bsaearch Ceotre for Agrisulture Bnaasdneig-Tölkenrods (FAL) 

Suadesallee 50, 0-38116 Eraunachieig 

Federal BepuUic of Gernnj 

TeL Q531-396L Fax. 031-596 365 

16 • 

8 9 10 11 12 13 14 15 16 17 18 19 

*!• = FESE IATT2 HELD tDT/HAl ' 71 = SACCSAHEE COSTEIT (I! •12' 

•2' : OST EATTS ÜELB (DT/HA: 

•2' = TOTAL SKAS OUTEST (I) 
•4f = SKAE TEü (DT/HA! . 

'5' ' GLS3SE GSTEIT (I! 
'6' « F2UCT0SE C0KTE5T <I> 

•15' =THLE3IIG 

• s- -- EA» FIBEE OTTEST (i: f12f = COLS SOSCEPTBILnT '16' = 1SDSH DEEASE OS LEAF 

1 9' = 02T IATTEE U1I1U! «! Eil ÜBE PLAST 'IT* = WSXt SaSCSPTBUrTT 

•10' = 6DWIH HEBET (C5> '14* - «HD HFLÜEEE UFCE '18' = UJDGIffi TEEESCT 

'II' : PAIICLE EHES2EE TUE TDÜE LEAF '19' = EAETCST DATE 



Enloatioa Data af Sorgfea bicotor frn 1385-1995 

Institute of Crop Sr?pw"> 

Federal Bsaearch Ceatre für igriculture Bramsdureig-Tollcearode (FIL) 

Bundwallee 50, 0-38116 Srauascateig 

Federal Bepufilic af Genanjr 

Tel. QSl-SXl, Fax. 0531-596 3G5 

8 9 10 11 12 13 14 15 16 17 IS 19 IQ 

645 E14542 

648 EIS428 

645 E 15448 

650 E 15455 

651 E16054 

652 E15107 

653 E 191X 

654 E19214 

656 E 15273 

657 E 19587 

653 IS 20333 

655 E 20510 

660 3 20557 

661 E 20583 

S52 E2088S 

663 E205E2 

664 E20963 

665 E 20974 

£66 E20984 

657 E 21005 

668 E 21023 

669 E 2110G 

670 E21225 

672 E 21260 

673 E 21991 

674 E 22636 

673 f^'w 

676 BTSSID EQ I! 

778 ES l 

779 ES 2 

780 SS 3 

781 ES 5 

782 ES 6 

783 ES 7 

784 ES 6 

785 ES 5 

786 ES 10 

787 ES 11 

788 ES 12 

785 SB 13 

790 ES 14 

792 ES 16 

794 ES 18 

756 SB 20 

799 KB 23 

Enlntioa Data of Sorgba iinlsr fm 1535-1955 

Institute af Crop Scieooe 

Fedenl Seseareb Ceatre far igricultsre Braunsdweig-Tölkeorode (FiL) 

Baadesallee 50, D-3811G Snsasc&teig 

Federal Eepuilic of Gemnj 

TeL 0531-5561, Fax. 0531-596 365 

18 • 

1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

434.0 

mo 

334.0 

556.0 

4310 

477.0 

438.0 

30L0 

367.0 

264.0 

120.0 

364.0 

274.0 

2X.0 

843.0 

1014.0 

579.0 

526.0 

448.0 

571.0 

578.0 

770.0 

6010 

557.0 

547.0 

2010 

91B.0 

B2E.0 

737.0 

SS4.C 

704.0 

651.0 

681.0 

8C5.0 

S68.0 

SS3.C 

508.0 

448.0 

428.0 

456.0 

6610 

339.0 

760.0 

588.0 

694.0 

I2L7 

1210 

98.7 

139.1 

120.9 

59.5 

115.6 

74.9 

S9.6 

7L9 

315 

101.1 

816 

61.3 

175.3 

277.7 

164.0 

1518 

138.4 

167.5 

159.7 

219.1 

178.8 

158.7 

119.4 

312 

1818 

130.6 

159.3 

111.0 

1218 

1216 

131.6 

481.2 

1119 

1214 

1013 

77.8 

715 

35.0 

110.5 

159.1 

4613 

1117 

119.7 

6.9 

6.6 

7.5 

7.2 

8.3 

16 

6.9 

16 

7.8 

8.4 

17 

8.0 

15 

6.1 

17 

6.4 

6.9 

7.4 

e.e 

8.1 

6.7 

14 

18 

10 

14 
■> o 

17 

6.0 

6.4 

16 

14 

6.0 

5.2 

13 

5.5 

5.3 

11 

5.3 

6.1 

14 

30.1 19 

26.5 18 

28.7 13 

40.1 13 

319 10 

26.6 16 

30.3 18 

lfi.7 3.0 

23.6 11 

213 17 

14 L8 

25.1 11 

9.5 1.7 

111 19 

31.6 1.8 

618 19 

39.8 14 

L9 11 

1.3 11 

13 L9 

12 Lfl 

11 Ll 

1.7 1.3 

10 11 

10 0.6 

19 0.8 

10 17 

1.4 0.4 

12 0.7 

i.e 0.0 

16 0.7 

L3 0.7 

L9 L6 

18 0.7 

413 18 

67.4 16 

49.3 12 

37.E 12 

23.9 12 

16 1.6 

45.8 13 

28.1 1.5 

29.0 12 

18.7 1.9 

216 11 

30.7 16 

40.5 16 

51.1 19 

317 11 

319 15 

X.£ 10 

23.2 12 

217 16 

212 17 

36.0 15 

417 15 

41.7 3.1 

35.7 14 

30.4 1.6 

18 0.8 

14 0.8 

13 0.6 

16 0.8 

U 0.7 

1.2 

L8 0.9 

1.3 CE 

1.7 0.1 

1.2 0.1 

1.3 0.1 

1.8 0.4 

1.7 L7 

13 L2 

1.7 10 

11 0.5 

10 10 

1.3 L8 

1.7 LO 

1.6 1.3 

L6 1.2 

1.2 1.4 

1.7 0.6 

1.5 12 

0.9 1.8 

21.5 28.1 

21.3 30.5 

16.6 217 

16.0 210 

19.0 27.8 

113 20.9 

119 26.4 

16.0 219 

113 214 

17.5 27.3 

212 29.5 

19.6 27.8 

2L7 3L2 

13.2 2E.9 

118 20.7 

18.3 27.4 

20.6 28.3 

20.5 29.4 

21.9 X.9 

11.7 29.3 

21.6 27.6 

fi.3 28.5 

2L3 29.6 

19.7 28.0 

17.4 21.8 

119 16.4 

23.0 

21.8 

21.6 

19.0 

17.4 

19.0 

19.3 

59.8 

19.9 

18.7 

20.1 

17.4 

17.6 

18.9 

16.1 

19.0 

59.5 

19.5 

17.2 

188 

135 

155 

162 

228 

209 

165 

125 

154 

105 

85 

140 

65 5 

97 5 

203 

175 

178 

165 

215 

155 

168 

192 

194 

199 

142 

105 

182 9 7 

188 7 6 

165 7 5 

145 9 5 

129 9 5 

172 9 5 

168 9 5 

167 9 4 

167 9 6 

97 9 4 

148 9 S 

145 9 5 

137 

131 

135 

123 

176 

198 

121 

7 1 S 3 

7 15 5 

7 15 5 

7 17 3 

5 5 3 5 

7 5 3 5 

5 3 5 5 

5 3 7 5 

5 15 5 

7 3 5 3 

7 3 S 3 

7 13 3 

7 15 3 

7 5 5 3 

5 17 5 

5 3 7 3 

5 5 5 5 

5 3 5 3 

5 5 5 

5 5 5 5 

5 5 5 5 

7 3 3 5 

5 3 2 3 

7 3 3 

1 1986 

1 1986 

1 1586 

1 1586 

1 1586 

1 1586 

1 1586 

1 1586 

1 1586 

1 1986 

1 1586 

1 19S6 

! 1986 

1 1536 

l 1985 

1 1986 

1 1936 

1 1986 

1 1586 

1 1986 

1 1986 

1 1986 

1 1986 

5 3 5 

4 

4 

5 

5 

6 

5 

9 5 

4 15 4 

13 5 4 

115 3 

12 5 5 

2 15 2 

2 16 4 

5 15 3 

6 3 5 3 

2 16 5 

4 2 5 5 

3 2 5 5 

117 7 

2 15 5 

5 16 4 

3 15 4 

115 5 

116 5 

3 2 5 5 

2 2 5 5 

1 1536 

1 1937 

t 1987 

1 1537 

1 1987 

1 1987 

1 1987 

1 1987 

1 1587 

1 1987 

1 1937 

1 1987 

1 1987 

1 1937 

1 1537 

1 1987 

1 1987 

1 1987 

1 1987 

1 1587 

•1« = FSESH E1TTE8 TELD (DT/HAI • V ■ SAO31A20SE CDITEIT «J 
•2' ; OST IH7EB TELD (DT/HAI ' B1 ■ SiY FIEEE CMTEIT (I) 
•3" « TOTAL SXAS CtBIOT (li 
'4* ■■ SUGAR TELD I0T/EA1 

•5« = EJÜCCSE OHTEIT (I! 

'5' : F3LTT0SE COITEH (II 

•12' = TKJQOJ '15' ■ THifflUG 

•13' ■ COLD SEUPTIBILITT '16' = USM DEEASE OS LEAT 

* 9' = D8T BiTTEE COUEST II) Ei! T0ÜE PLUT 'IV = DSDOfflT StKEFTISniTT 

'10* • G5SVTH EMT (CB1 '14* = IHD HFLUDE UFOS '18* = LflEGHG TfcllM.1 

•11' ■ PAIICLS E3EBSEE TIE TOUIG LEAF '19' * HASTEST DATE 
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Enlnation Data of Sorgho licolor fra 1985-1935 

Iestitute of Crop Seiet« 

Federai HeaanA Centre for igriculture Bramschteig-Töltearode (FAU 

Buodesallee 50, D-38115 Eratmschreig 

Federal Bepullic of GeTony 

Tel Q531-5%1, Fax. 0531-5% 3ES 

S 6 9 10 11 12 13 14 15 lfi 17 18 19 

•1* = F2EHH 51TTE5 THLÜ (DT/HA! ' T = SiCCIABCSE CQITST IX) 

•2' • m EATTZ2 nELD CCT/I1J 

•2' -- TG74L 9EAE CDHHT (X) 

•4' : SÜ51S lüLD (ET/EA! 

•5' = GUJGEi CCSTET IV 

•6* = nanos cebteft id 

1 8* = 11« FIJE CDSTEI7 (II 

1 9' = 08! lim CtHTEST (1/ Eil 

•iof«Esra ehe: «cbi 

•11* = PAKELE EHE2SEE TDE 

'12* s 

•12' = COLD SECEPTIBtLITT 

TOUGPLAIT 

'14* - KID HFIÜEIEE UPtä 

TOE LEI? 

'15* =TH1ESHD 

•16» ■- MUT 3ISE1SE1B I£1F 

•17* : 0BQÜG37 SJSCEPTIBIim 

»18* • U3DGIE IOML! 

•19' = HAKEST OITE 

E) Desigaatioa 

3028 17 im 

3029 17 I1T2 

3030 17IBT2 

3031 18 im 

3S32 A3 I1T1 

3033 A8IAT4 

3034 1EIBT1 

X25 AEIBT2 

2C3E A14I1TI 

3037 114 X ATI 

2Q3S A14I3T1 

3039 115 I ATZ 

3043 1151 AT3 

3341 A15IAT4 

3042 1151 Eil 

X42 115 I ET2 

3044 116 I An 

3045 Ale I ATZ 

3046 A16IBT2 

3K7 A9IATI 

3048 A9XAT4 

3049 A9IBT1 

3050 US IAH 

3C51 A10I1T1 

3052 A10IAT2 

3C53 A1CIAT3 

3054 A10IST1 

2055 A10IBT2 

2-56 All I ATI 

3057 1UIIT4 

2C5E Allieri 

3QS= A12IATI 

305C A12IAT3 

3X1 A12IAT4 

3362 112 I ATZ 

3063 A13IAT3 

3064 A17IATI 

3065 E14IATI 

306£ mim 

3067 E25IAT2 
3068 E25IAT4 

3069 E2EIATI 

3070 E27I ATI 
3071 E28im 

3072 E29Z1TI 

Enlaatifin Data of Sorghn Jicolor frei 1535-1995 

Institute of Crop SciESoe 

Federal Board Ceatre for igricaltore BrasnsdiiEig-TSUsande (FiL) 
Bundesallee SO, D-381I6 Uraiinschisig 

Federal EepuSÜc of Geriaaf 

TeL Q531-S96L Fax. 0531-596 365 

22 -

1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

977.0 

859.0 

887.0 

820.0 

914.0 

10310 

8310 

941.0 

9410 

101L0 

954.0 

S&0 

655.0 

11310 

938.0 

1240.0 

10910 

518.0 

930.0 

978.0 

919.0 

800.0 

9810 

1041.0 

819.0 

877.0 

879.0 

997. C 

6610 

68L0 

6510 

941.0 

864.0 

1059.0 

607.0 

71L0 

9410 

1004.0 

B94.C 

1025.0 

1117.0 

870.0 

1075,0 

883.0 

952.G 

215.3 6.3 

184.7 4.4 

537.1 6.4 

500.7 5.1 

196.5 4.9 

2210 4.6 

184.7 6.1 

199.0 5.9 

209.0 6.7 

216.4 6.5 

2215 6.3 

1710 £.3 

148.4 £.5 

234.7 6.8 

206.0 6.5 

26L3 18 

250.5 13 

108.6 4.8 

204.8 

227.7 

199.5 6.7 

1819 7.4 

216.8 6.1 

216.0 6.9 

178.3 6.5 

1810 17 

190.8 6.9 

2113 6.4 

154.2 12 

15G.2 £.3 

146.4 £.4 

2D4.3 S.E 

180.7 7.4 

234.8 1£ 

187.0 i£ 

1512 £.5 

210.0 11 

206.7 14 

2011 1£ 

6311 12 

250.8 11 

197.1 i6 

22L5 £.6 

540.2 19 

1912 6.7 

6L8 1.6 

37.5 1.5 

56.6 1.4 

4L6 L2 

44.5 1.5 

47.9 L2 

50.8 LS 

511 0.9 

615 19 

615 19 

60.4 19 

50.8 ie 

418 18 

77.6 14 

6L2 13 

47.1 L9 

36.3 L5 

24.7 10 

L6 12 

L3 L6 

1.2 18 

L0 19 

1.4 10 

0.9 15 

1.9 17 

1.5 15 

16 L2 

14 1.2 

14 1.0 

11 1.4 

12 L5 

1.8 16 

1.8 14 

1.5 0.4 

L4 0.4 

1.5 L2 

61.8 13 

56.9 11 

59.8 12 

71.5 12 

510 11 

50.1 l.£ 

60.7 1.7 

£13 1.3 

34.1 1.2 

43.0 1.4 

414 1.9 

610 10 

64.1 1.7 

59.1 0.£ 

45.0 0.6 

46.1 0.7 

4S.G 

5t 0 

49.8 0.5 

54.6 0.4 

57.3 

40.4 0.4 

71.2 

514 

63.7 

12 12 

LS 13 

10 L9 

1.9 17 

12 12 

1.4 18 

L5 3.7 

1.1 4.0 

Ll 19 

1.4 15 

1.4 11 

1.5 3.1 

1.5 4.2 

1.5 4,1 

1.2 1J 

1.1 4.6 

0.7 4.4 

1.1 4.3 

Ll 4.0 

Ll 3.9 

0.8 4.4 

1.0 12 

0.9 17 

Ll 4.S 

0.8 19 

210 184 

2L5 172 

60.6 177 

6L1 146 

21.5 203 

21.6 188 

212 186 

2L2 216 

212 208 

2L4 207 

213 199 

21.4 184 

217 186 

20.7 199 

210 196 

21.1 211 

219 216 

21.0 130 

210 215 

23.3 173 

21.7 195 

219 HO 

22.1 24S 

20.8 156 

21.8 188 

20.9 180 

21.7 177 

2L6 203 

213 158 

211 156 

211 151 

21.7 202 

20.9 199 

212 196 

212 190 

2LS 174 

213 196 

20,6 198 

217 185 

51.6 217 

215 203 

22.7 196 

20.6 180 

60.8 192 

20.5 195 

7 6 

7 5 

7 6 

7 7 

7 6 

7 7 

7 7 

7 8 

7 7 

7 7 

7 7 

7 6 

7 5 

7 7 

7 7 

7 7 

7 7 

9 4 

7 6 

7 8 

7 7 

7 7 

7 7 

9 7 

7 6 

9 7 

7 5 

7 6 

7 6 

7 6 

7 7 

7 7 

7 5 

7 7 

9 £ 

7 7 

7 7 

7 8 

7 6 

7 7 

7 6 

7 6 

3 5 

1 3 

3 5 

S 1 

4 1 

2 2 

2 1 

4 2 

2 2 

3 1 

1 2 

2 2 

1 1 

2 2 

2 2 

2 3 

3 3 

2 2 

4 3 

2 1 

3 l 

2 2 

2 2 

2 2 

2 1 

2 1 

2 1 

3 1 

1 4 

2 2 

2 3 

2 2 

2 3 

1 1 

1 3 

1 3 

2 4 

3 2 

1 5 

2 2 

1 3 

2 4 

1 5 

1 5 

2 S 

5 5 

5 3 

5 4 

5 3 

5 2 

4 3 

5 2 

4 3 

5 4 

5 3 

5 3 

5 5 

5 3 

6 3 

6 4 

5 5 

5 3 

4 3 

4 4 

4 4 

3 4 

5 3 

5 4 

5 4 

5 5 

5 5 

4 3 

5 3 

5 3 

5 3 

5 4 

5 4 

5 4 

6 3 

5 3 

5 4 

5 3 

4 4 

4 4 

5 4 

4 4 

5 5 

5 5 

4 4 

3 6 

1 1937 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

I 1937 

l 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

l 1987 

l 1987 

1 1987 

1 1987 

1 1987 

1 1937 

1 1987 

1 1987 

l 1987 

1 1987 

1 1987 

l 1987 

1 1987 

l 1987 

1 1937 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1937 

1 1987 

1 1987 

1 1987 

•lf s FBSS SITTE HELD (CT/El) ' 7* = SACCH1BQSE CWTEIT (I! 
"' = 02! SITTES TBLD (DT/flAi ' 8f = M FB2E CÜJTEIT (X) 
•31 * TOTAL SUGA3 COITaT II! 
'4' = SJG1E T2L9 !DT.1i! . 

'5' = BÜCOSE CÖÜEÜ (I) 

*6' = F2UCT0SE COSTEST (X! 

•12f = TECHS 

*13' = GOLB SBCEPTIBILrTT 

' 9* = IST IATTES CdTEIT (I) EU TEE PLAiT 

•IC1 = EOTT2 EEEST (CS) '14' = KB) HTUUCE tffO 

•11* • PAKCLE EESSECE TUE TOBE LEiF 

•15' • THLEH5 

•16* ■■ AEOtÜT OStiSE 01 LEIF 

'17* : D83SBT SECEPTIBniTT 

(i8' * looghe tedect 

•19' = EISTEST DATE 



Etainatioa Data af Sorgten bieokr fnm 1385-1995 

Institute of Crop Seiest» 

Fetteral Researdi Ceatre far Agricaltore Braansdreig-nitearode (FiL) 

BundesalLee SO, 0-38116 Breunsduteig 

Federal Eepablic of Genanj 

TeL 0531-5961. Fai. 0531-596 365 

E Designatiaa 1 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 1£ 17 18 19 

3073 Dl im 

3574 £29 IiTI 

3C75 DSI1T2 

3076 E40IATI 

3077 E42 im 

3076 E44im 

3079 E4SUTI 

3080 E42IATI 

3081 E4S I1T2 

3352 F6im 

3083 F8im 

3084 F8IIT2 

3085 Hin 

3086 F6IAT4 

3087 FEIBT1 

308E FSIST2 

3085 P9I4TI 

30% neun 

3C91 F12IATI 

3092 r:*un 

2253 Fl'IATI 

254 FI£ I ATI 

305: 7151 ATI 

30% mm 

30S7 niim 

3098 F21I1U 

3099 F21IAT2 

3100 miBTI 

3131 F22IATI 

3102 mim 

3U3 nun 

3104 r24IK3 

2105 HS I ATI 

3106 r27im 

2107 FZ7IA72 

21G8 F28IATI 

3105 F23IATI 

3110 F29IAT3 

3111 F30im 

3U2 ran-

3113 F32IATI 

3114 F33im 

3115 F34IATI 

3116 uim 

3117 I4IAT2 

1248.0 

1137.0 

900.0 

1137.0 

1012.0 

1026.0 

537. C 

1123.0 

751.0 

1042.0 

mo 

502.0 

6010 

574.0 

6010 

725.0 

690.0 

841C 

427.C 

633. C 

7210 

1029.C 

10C1C 

6910 

627.0 

627.0 

817.0 

798.0 

753.2 

514.0 

1161C 

B44.C 

123.S 

971C 

4S0.C 

U9S.C 

10210 

786.0 

1U6.C 

7910 

1020.G 

1246.0 

12010 

v 885.C 

680.0 

25t 1 7.8 

695.1 6.4 

196.7 5.2 

270.0 6.5 

225.1 6.2 

620.8 5.7 

125.9 7.2 

263.6 5.8 

1612 5.7 

639.7 17 

913 4.9 

111.1 5.1 

1414 IC 

126.1 13 • 

IX. C 18 

1615 15 

155.3 3.5 

IBIS 12 

94.0 17 

196.6 14 

179.fi 15 

2311 7.£ 

256.0 6.6 

214.5 12 

174.4 6.1 

•41S 6.4 

186.4 6.4 

•9i: 15 

176,0 7.3 

105.9 6.0 

2611 E.1 

18L2 6.5 

27C.: « 

2015 6.8 

254.E 7.1 

2S15 7.: 

218.: 6.0 

477.E 4.0 

2219 

170.6 

606.« 

2613 

255.1 

IS7.5 

1416 

97.0 

711 

47.1 

713 

63.2 

58.8 

3B.4 

64.9 

417 

58.9 

19.7 

218 

30.1 

3C.3 

310 

29.7 

24.2 

44.5 

24.3 

25.9 

40.3 

ec.: 

66.2 

36.3 

3L5 

25.9 

510 

47.2 

57.5 

X.6 

94.3 

56.C 

5E.4 

66.2 

34.5 

84.5 

51.4 

31-4 

0.8 7.0 

0.6 18 

Ll 0.3 19 

0.8 ü 

1.5 1.0 18 

1.7 1.2 18 

11 1.5 3.7 

1.8 L6 14 

1.7 LB 18 

1.7 1.1 18 

1.6 L2 11 

1.7 1.1 12 

1.5 1.1 15 

1.7 1.2 14 

1.6 1.1 10 

1.4 0.5 12 

1.2 1.0 1.3 

1.8 1.2 13 

I.G 1.0 17 

1.2 C.S 1.1 

1.1 1.1 14 

1.7 

0.S 1.1 4.2 

i.: lo ii 

1.6 L3 18 

1.5 1.3 1£ 

1.4 l.t 4.8 

1.5 

0.5 

19 

11 

4.2 

11 

4.0 

12 

1.6 1.2 12 

0.8 G.6 16 

20.4 199 

61.1 160 

21.9 186 

218 22£ 

2.2 219 

6G.S 203 

22.4 179 

23.5 227-

21.9 171 

61.4 190 

211 139 

211 153 

24.2 135 

2.0 145 

21.6 153 

218 159 

217 172 

21.7 225 

210 97 

212 210 

24.5 222 

217 242 

217 2S6 

31.0 215 

27.4 226 

2ie 165 

218 190 

24.2 207 

212 175 

2L4 139 

216 225 

212 200 

211 240 

2L1 207 

60.1 133 

21.9 238 

21.3 226 

60.8 199 

21.0 220 

21.5 190 

59.5 226 

21.1 240 

21.2 221 

21.2 202 

21.0 160 

5 3 2 6 3 

4 2 13 1 

6 2 14 5 

8 3 3 4 4 

9 2 3 4 3 

7 3 15 4 

4 3 2 5 3 

9 2 4 5 4 

5 12 5 3 

7 2 4 6 4 

4 2 2 4 3 

4 3 2 5 3 

4 4 3 5 4 

5 12 4 4 

5 13 4 3 

5 15 5 5 

5 2 15 3 

6 2 2 7 5 

5 2 5 5 6 

7 3 4 5 6 

7 2 2 3 2 

5 15 4 4 

9 12 4 3 

7 13 3 5 

7 13 5 4 

5 2 2 4 4 

7 2 2 4 3 

6 2 3 4 4 

6 3 4 5 5 

5 2 3 5 5 

8 2 4 4 3 

6 12 5 4 

9 12 5 4 

7 4 2 4 2 

S 1 4 4 4 

9 2 3 5 4 

8 12 4 3 

5 3 15 3 

5 15 5 4 

6 12 6 4 

7 2 3 5 3 

9 3 3 5 3 

8 2 3 4 2 

6 7 4 5 3 

5 2 2 5 3 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

l 1987 

l 1987 

1 19S7 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

l 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1587 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

l 1987 

1 1967 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

•«• ■- FESE 5ATT2 TELB IDT/HA! * 7' : SOA2QSE CCIT3T tl 
•2f ■ DIT SATT2 THü! IDT/Ei! ' £' = SA» FBHt OTIEF (I! 

•]• = total ssiä coitest tu 

•12' = TlGOüS "15* : THIERIHG 
•13' = COLO SUSCEPTIBUTTT '16' * ASSUT OEEASE OS LEAF 

9' « D2T SATTES OUTEST (I! EE1S TOUE PLAST f 17* « DHHST SBCEPT1BILITT 

•4* ; SUG1E TELD CCT/Hi: 

•5' = GUSSE CGiTET IX-

•61 - FSUCTOSE COITEST (I! 

HO' ■14* • vus nnjEsc üpöi 

= ?AIi TIE 

flB' : UHX3IE Ttsautu 

'19' = HARTCST DATE 

D Designatiaa 

3118 141 An 

3119 BIAT3 

3120 E IAT4 

3121 KI An 

3122 nun 

3123 r7IAT3 

3124 17 I1T4 

3125 I7IBT2 

3126 181 in 

3127 18 Z 172 

3128 ISI1T3 

3129 I8IAT4 

3130 Plim 

3131 P4IATI 

3132 P5IATI 

3132 P6im 

3134 P7IAn 

3135 P8IATI 

3136 min 

2137 P8IAT4 

3138 P9IA7I 

3139 P10IATI 

3140 P10IAT3 

3141 P11IATI 

3142 P12IATI 

3142 P12IATI 

3144 PUim 

3145 P14IAT3 

3146 P14IAT4 

3147 PlEim 

2148 P19IATI 

3149 P20IATI 

3150 rann 

3151 P24IATI 

3152 P2SIATI 

3153 P26IATI 

3154 P26IAT3 

3155 P27IATI 

3156 P2fiim 

3157 P30IATI 

3158 P33IATI 

3159 P35IAn 

3160 P4QIA7I 

3161 Glim 

3162 G3im 

Eialaatioa Data af Soighn biraiar frn 1385-1995 

Iflstitute of Crop Sciexe 

Federal Seaeardi Ce&tre for tgricaltore BraansdMeig-TSlkeorode (FiL) 

Buadesallee 50, 0-38116 Braimschieig 

Federal Bepuilic of Genaaf 

TeL 0531-5961, Fax. 0531*596 365 

24 -

1 4 5 6 7 8 9 10 11 12 13 14 15 Ifi 17 18 19 

536.0 

8710 

959.0 

983.0 

8910 

1019.0 

imo 

9910 

696.0 

643.0 

5310 

5010 

917.0 

1226.0 

103L0 

870.0 

77L0 

8910 

538.0 

96L0 

1021C 

92.0 

829.0 

844.0 

851.0 

864.0 

11210 

117« 

7610 

11310 

687.0 

965. C 

860.0 

8210 

9110 

5910 

497.0 

721.0 

1148.0 

71L0 

10710 

10310 

568.0 

670.0 

5210 

116.4 

198.4 

2112 

217.4 

1918 

228.1 

229.9 

223.4 

16LS 

140.4 

1213 

121.8 

228.0 

2BL5 

218.2 

191.0 

1710 

19L4 

566.7 

198.6 

2312 

2018 

184.5 

1813 

176.8 

190.9 

244.2 

230.8 

1513 

249.0 

198.4 

2CG.S 

191.0 

198.8 

20L8 

13L7 

111.8 

160.6 

237.3 

179.1 

236.5 

238.5 

1215 

159.1 

1011 

•1' = FBE53 SATTES TEID (DT/HA! ' T - SAHHA20S CÖITEXT II) 
*2' s 08! SATTES TELD (DT/HAI ' 8f = SAV FIBE OTTEIT (I) 
'3* = TOTAL SUGAS CQITEIT (I) 
•4' = SUGAE nm» (OT/HiJ 

|5' = MOOSE COHET (I) 
'6' = FSUCTOSE CmTEST IZ! 

•12' - TEOBB '15* = TEUBUG 

'13' = CDU) SUSCEPTIBILITT "16' = AEXBT DISASE 0! LE1F 

' 9* : OST SATTES CQUETT (I) SEAI TUE FLUT 

'10' : QOYTE EEIG3T (CD 

•11' = PAIKLE aOSKEJDE 

'14' = »HD HFUIECE UPOS 

MELEAF 

'17* = DSODGHT SDSQFTIBIirTT 

'18* * LDEGHG TESDESCT 

•19* = HASTEST OATE 



10 Desigaatii» 

3163 G10IATI 

3164 G12I1TI 

3165 GL3 I ATI 

3312 Bliim 

3313 B11I1T2 

2314 8UIAT3 

3315 B11IAT4 

3316 8UIST1 

3317 J11IBI2 

334! 143S 

235Q 142 

3351 1437 

222 143c 

3252 142? 

3354 144C 

32S 142£ 

32E1 1042 

33SI 144! 

2354 144t 

22=5 144: 

2366 145! 

23S7 1453 

236S Uff 

274 14£ 

3377 KEIF 

3378 1474 

3375 1475 

3381 11414 

3382 1141? 

2383 11413 

3334 11416 

33E5 01 

2387 EL 

2388 Ei£LTO£iEE 

2390 £270 

2392 CC2B0 

2393 G 489 

3294 CCS27 

32% Bei 8 33/3545-

Hill 
3397 CEJIAI 70/9685-11 

3399 SIE 1/88 

3400 SOS 4/66 

3401 5GB 9/88 

3402 35 20/B8 

Enlatii» bta cf Sorgtet bicalor frc« 1985-1995 

Institute of Crop Seien» 

Fedenl toeareh Ceotre for igricultare Bnnnfldaeig-»31ieQro<Je (FAU 

BtiafeaalLee 50, 0-38116 Braiusdweig 

Fedenl ResiiSUc of Gemnjr 

TeL QS31-S9SU Fax. 0531-596 365 
25 • 

1 2 

5810 H1.0 

666.0 147.8 

7310 1510 

1134.0 2414 

817.0 177.7 

779.0 169.7 

10110 220.1 

9510 226.1 

1049.0 2311 

9510 1913 

976.0 199.3 

10710 226.2 

9410 189.2 

9910 226.8 

977.0 206.1 

1120.0 2217 

9010 195.3 

989.0 194.2 

1058.0 201.4 

829.0 174.4 

754.C 156.1 

786.0 160.3 

954.0 2019 

770.G 176.8 

1253.0 216.6 

1259.0 231.7 

1354.0 240.6 

537.0 173.7 

914.0 179.9 

5710 198.4 

8810 166.5 

947.0 213.9 

10510 2318 

1014.3 2310 

586.5 

6715 170.1 

561.2 168.7 

680.9 2513 

4310 133.5 

790.0 196.9 

667.5 223.0 

3415 123.1 

■ 511.0 147.7 

' 450.5 136.4 

8.0 

4.9 

6.E 

4.7 

5.4 

15 

8.6 

7.C 

7.0 

5.0 

7.7 

6 7 8 9 10 U 12 U 14 15 16 17 18 19 

28.5 

45.7 

26.4 

12 l.£ 4.3 

1.4 0.9 16 

1.1 1-C 4.7 

1.5 G.9 12 

37.0 1.1 1.2 11 

218 1.3 1.6 17 

67.9 

46. B 

23.9 

25.6 

34.7 

1.5 

1.4 

1.0 

1.2 

1.2 1.0 

6.1 

4.3 

10 

18 

15 

2t l 175 

212 150 

2L2 155 

2L6 234 

21.8 200 

21.8 199 

21.7 223 

217 218 

211 226 

20.2 183 

20.4 178 

2L1 205 

20.1 208 

218 209 

21.1 195 

19.9 202 

21.8 207 

19.6 165 

19.0 204 

21.0 172 

21.C 161 

20.4 174 

2U 194 

23.0 IB1 

17.2 232 

17.1 196 

17.8 207 

18.5 185 

19.7 151 

20.4 205 

18.9 182 

216 216 

21.4 217 

212 27C 

165 

25.2 189 

30.1 266 

37.5 273 

30.9 222 

5 2 4 4 4 

5 2 4 5 5 

6 13 5 3 

9 13 4 3 

6 12 4 4 

7 2 4 6 3 

E 1 2 4 4 

7 14 4 5 

9 15 4 4 

6 2 15 4 

7 3 15 3 

8 12 5 3 

7 3 2 5 4 

7 2 3 5 4 

8 2 3 5 3 

8 2 2 5 2 

7 3 

7 2 

1 4 2 

1. 5 3 

7 3 2 4 3 

7 3 4 5 4 

7 2 2 5 4 

6 12 4 4 

7 2 3 5 5 

6 116 4 

14 5 7 

6 1 

6 

5 4 

5 14 5 4 

6 3 15 3 

6 3 2 5 3 

5 3 2 5 3 

7 115 2 

7 2 2 9 4 

7 2 19 2 

6 5 15 3 

8 3 15 1 

5 3 3 3 3 

7 3 3 3 3 

7 3 15 3 

6 3 3 S 5 

1 1987 

1 1987 

1 1987 

1 1987 

l 1937 

1 1987 

1 19S7 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

1 1987 

l 1987 

1 1987 

l 1987 

1 1987 

1 1987 

1 1987 

l 1987 

l 1987 

1 19T 

1 1987 

1 1937 

l 1987 

1 1987 

l 1987 

l 1957 

t 1987 

1 1987 

l 1987 

l 1987 

l 1987 

! 1 1992 

1 1992 

1 1992 

1 1992 

1 1992 

l 1992 

24.9 264 3 5 3 1 5 3 3 1 1992 

33.4 272 7 7 3 1 1 5 3 1 1992 

35.8 292 7 7 3 1 5 3 3 3 1992 

28.9 161 3 6 3 1 7 5 3 5 1992 

30.3 162 3 5 3 1 3 1 3 3 1992 

•1« - rSESä HATTE T1ED IDT/31! 

*:• ■• 3HT BA7T3 T1EB tST/li! 

•3« = TOTAL SUSIS CtBtTOT (I) 

M' = SUG4S TIELD (ST/Hi) 

•5' = ELKCSE COSTEST III 

•£• ■- FEOE CHTEST (I! 

• 7* = SACCHAS05E CDSTEST II) '12' 

• 8* •■ m fibe osteit m 'it 
• 9' •• m HATT3 aSTOT (I) EU 

MO1 = 6HWTB EIBT1CB) 'H' 

•11' • PAIICLE EEBESC TIE 

CDLD SSCEPTIBIUTT 

raus Flut 

VHD HFLUHE Iffffl 

TOUBLEAF 

•15* = TILLEailB 

'16' - 4EOHT DISEJLSE (3 HAF 

•17* = ÜBOUEST 9H27TIBIUTT 

'16' : LDDGIE TESDBKT 

•19' = HASfES? MTE 

Enliatioo Data of Sorgt« bkalar fn» 1985-1995 

Institute of Crop Scieace 

Fedenl Eeaarch Ceatre for tgriralture Bnioadiieig-Tilkearode (FiL) 
BuadesilLee SO, 0-33115 Braoosdueig 

Föderal Eepuilic of Genanf 

TeL 0531-5961, Fax. 0531-596 365 

26 -
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Enliatioo Data of Sorgiuii birolor frei 1985-1995 

Institute of Crcp Scifiaoe 

Federal Beseudi Centre far Igriculture Bnaasiieig-lSltaflrwfe (FIL) 

Buo&sallee 50, D-3BU6 Brainadiieig 

Federal Eepuilic of Genaaf 

TgL QS31-S9SU Fax. 0331-396 365 

Option 12 3 4 5 6 7 8 ^ JL!LL!!A* 11~. 

496.0 Ui7 SS 
855.9 130.7 £3 2 
839.2 UM «2 5 
768.2 128.1 -# Jj £ 
749.8 15L2 ™ ™ 
748.2 151.8 

516.0 11L7 

258 

243 

768.9 1911 L4 10.4 0.8 0.6 0.0 25.1 245 
116.0 286.0 i6 518 LO 0.9 17 25.9 359 9 9 
537.7 1119 2L0 255 7 4 
728.7 1612 US 11.1 0.7 0.2 0.6 213 270 9 
1133.0 3310 5.5 61.9 1.1 LQ 13 30.5 394 7 

Ufl.0 260.3 ^ a 7 

•px BIOS OIHr Hl •u»spina££BBEEETIB W& lEiF 

•6' = FsantEE amsT o 


