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Abstract: In this study, fodder beet growing possibilities were examined in Middle Black Sea Region. The
trials were arranged in randomized complete blocks experimental designs with three replications in 2004 and
2005 growing season. Two fodder beet cultivars (Ecdogelb and Ecdorot) at 5 locations (Bafra, Ladik, Suluova,
GuUmushacikdy and Osmancik) were grown. The highest root and leaf yields were obtained from Bafra and
Osmancik locations (90.6-86.9 and 13.1-12.7 t ha”, respectively). While the highest root dry matter content was
determined in Ladik, Gimughacikdy and Suluova locations (13.9, 13.6 and 13.3%, respectively), there were not
significant differences among locations (10.0-11.0 t ha™') except Ladik in dry matter yield. Ladik and
Gumushacikoy locations had the highest sugar content (8.9 and 8.6%, respectively). It was determined that the
highest root length was in Bafra location (23.2 cm) and the highest root diameter was in GUimUgshacikdy location
(10.9 cm). Bafra, Suluova, Gimishacikdy and Osmacik locations were determined as suitable locations for
fodder beet growing, whereas Ladik location was not suitable location for fodder beet growing because of high
altitude, low precipitation and low temperature.
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Orta Karadeniz Bélgesi Kosullarinda )
Yemlik Pancar (Beta vulgaris var. crassa Mansf.)’ in Verim Ogeleri

Oz: Bu calismada Orta Karadeniz Bélgesi'nde yemlik pancarin yetistirilebilme olanaklari arastiriimistir.
Arastirma 2004 ve 2005 yetistirme doneminde tesaduf bloklari deneme desenine goére 3 tekrarlamal olarak
kurulmustur. Calismada 2 yemlik pancar cesidi (Ecdogelb ve Ecdorot) Orta Karadeniz bodlgesinde yer alan
Bafra, Ladik, Suluova, Gimushacikdy ve Osmancik lokasyonlarinda denenmistir. Varyans analiz sonucuna gore
incelenen tim Ozellikler bakimindan lokasyonlar arasinda farkliliklar tespit edilmistir. En yiliksek yumru ve
yaprak verimleri Bafra ve Osmancik lokasyonlarinda (sirasiyla 90.6-86.9 ve 13.1-12.7 t ha). belirlenmistir. En
yuksek kuru madde orani Ladik, Gimughacikdy ve Suluova lokasyonlarinda (sirasiyla %13.9, 13.6 ve 13.3)
belirlenirken, yumru kuru madde verimleri bakimindan (10.0-11.0 t ha) Ladik hari¢ diger lokasyonlar arasinda
farkhihk olmamistir. En ylksek seker orani Ladik ve GlUmuishacikdy lokasyonlarinda (sirasiyla, %8.9 ve 8.6)
belirlenmistir. En yiksek yumru boyu Bafra (23.2 cm), en ylksek yumru c¢api ise Gimughacikéy (10.9 cm)
lokasyonunda belirlenmigtir. Bafra, Suluova, Giimushacikdy and Osmacik Orta Karadeniz bolgesinde yemlik
pancar yetistirticiligi icin uygun lokasyonlar olarak belirlenirken, Ladik lokasyonu ylksek rakim disuk yagis ve
dlsuk sicakliktan dolayi yemlik pancar yetistiriciligi icin uygun olmadigi tespit edilmistir.

Anahtar Kelimeler: Yemlik pancar, yumru verimi, verim 6geleri, lokasyon

Introduction

Fodder beet offers a higher yield potential than
any other “arable” fodder crop. The roots have an
excellent feed quality and they are very palatable to
ruminant stock. The leaf can be utilized if required to
boost the total fodder output even further (Anonymous
2006). Fodder beet when grown under suitable
conditions, can produce almost 20 t ha™ dry matter
yield (DAF, 1998) compared with 13+15 t DM/ha™" from
four harvests of grass. Approximately 75% of fodder
beet dry matter is in the root component (DAF 1998).
Including fodder beet in diet of cattle increases intake
of dry matter that is quantitative and qualitative factors
affecting intake of the basal diet.

Vitamin and mineral supplements should be adjusted
by increasing nitrogen supplements and decreasing
energy from concentrate. Along with maize silage, 3 kg
fodder beet with 5 kg hay per day is the optimum
amount for cattle diet. It is also reported that milk
contamination with butyric acid bacteria is lower when
cows are fed with fodder beet compared to hay feed
alone (Chenais 1994).

In this research, it was tried to determine the
most suitable ecology for two fodder beet cultivars and
adaptation abilities of fodder beet to climatic conditions
in Middle Black Sea Region..
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Material and Methods

Fodder beet (Beta vulgaris var. crassa Mansf.)
cultivars (Ecdogelb and Ecdorot which are diploid
fodder beet cultivars bred at Saaten Union, Germany
in 1953) were used as experimental material. Ecdogelb
having wide leaf width, middle leaf length and semi
erect leaf attitude, is multigerm variety. Leaf blade of
Ecdogelb cultivar (width compared to length) is wide. It
has also short root length and middle root width. Roots
having cylindrical character are yellow. Ecdorot having
wide leaf width,long leaf length and semi erect leaf
attitude, is multigerm variety. Leaf blade of Ecdorot
cultivar is wide. It has also short root length and wide
root width. Roots having cylindrical character are red.
Roots of Ecdogelb and Ecdorot cultivars grow close to
surface

Field experiments were established in Bafra (41°
35" N, 35° 56" E, 15 m elevation), Osmancik (40° 58"
N, 34° 51" E, 449 m elevation), Suluova (40° 47" N,
35° 41" E, 484 m elevation), Gumushacikoy (40° 52°
N, 35° 14" E, 785 m elevation) and Ladik (40° 56" N,
35° 54" E, 920 m elevation) in Middle Black Sea
Region, Turkey, on 7-12 April 2004 and 2005 were
carried out throughout the vegetation periods of the
selected locations. Climatic data for the research areas
are given in Table 1.

Soil types are clay loam at Bafra, Suluova and
Gumushacikoy, and silty clay loam at Osmancik and
Ladik.

The experimental design was a randomized
complete block design with three replications and plot
size was 10 m? (2 x 5 m) and 50 cm row spacing.
Seeding rate was 30 kg ha'. As a fertilizer, calcium
ammonium nitrate (CAN) of 100 kg ha” and triple
super phosphate of 80 kg ha” after sowing and 75 kg
ha™' (CAN) in May was uniformly applied to all plots.
Plots were irrigated two times and three times through
growing period in 2004 and 2005, respectively. There
were no problems with pests, diseases or weeds
during the course of study.

Ten plants from each replication were taken at
harvest stage for morphological measurements. Root
diameter and root length were measured from
individual plants. Two square meters (duplicate 1 m2)
area were harvested in each plot. The plots were
harvested by hand after the roots matured in
September and the other parameters were determined
at the same time. After harvest, fresh yields of roots
were determined separately and samples were dried in
ovens at 70 °C to a constant weight for dry matter
content. Sugar content was determined in Carsamba
sugar factory. All statistical analyses were conducted
using GLM producers of SAS (1998). Means were
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compared using Least Significant Differences (LSD)
tests at the 0.05 probability level.

Results and Discussion

The results regarding the yield components of the
fodder beet cultivars under different locations are
shown in Table 2. The results of variance analysis
showed that there were no statistically differences
among the cultivars, whereas effects of the vyear,
location and year x location interaction on root yield
were significant. In 2004, the highest root yield (94.4
and 932 t ha'1) was obtained from Bafra and
Osmancik locations, while in 2005, Bafra, Osmancik
and Suluova locations had the highest yield (86.7, 80.6
and 80. 3 t ha”, respectively). On average, the highest
root yield was obtained in Bafra (90.6 t ha') and
Osmancik (86.9 t ha™) locations; the lowest root yield
was obtained in Ladik (47.4 t ha™) location.

High temperature and precipitation in Bafra and
Osmancik locations, comparing other locations, may
cause higher root yield. As a matter of fact, Ladik
location, from where the lowest root yield was
obtained, had the lowest temperature and precipitation.
According to previous repo1rts, the root yield ranged

from 22.59 to 145.24 t ha in fodder beet (Buryakov
1994, Rzekanowski 1994, Stroller 1994, Koszanski et
al. 1995, JuSam et al. 1995, Podstawka and Ceglarek
1995, Drashkov 1996, Grzes et al. 1996, Lukic and
Vasilijevic 1996, Avcioglu et al. 1999, Soya et al. 1999,
Naescu 2001).

Year, location and year x location interaction
were significant for leaf yield. The lowest leaf yield was
obtained from Ladik location (10.5 and 9.7 t ha,
respectively) in both years. As an average of 2 years,
the highest leaf yield was obtained from Bafra and
Osmancik locations (13.1 and 12.7 t ha, respectively).

Low temperature appearing as a result of altitude
and which limits plant growth in Bafra (altitude, 15 m)
and Osmancik (altitude, 449 m) locations caused more
leave yield comparing Ladik location (altitude, 920 m).
Research findings are similar to Adiyaman (1996) and
Soya et al. (1996) who reported that leave yield was
1/81-1/10 of root yield and this rate was equal to 10-15 t
ha™.

Root dry matter content was affected only by
location. The highest root dry matter content was
determined in Gimishacikdy location (13.8%) in the
first year and in Ladik location (14.6%) in the second
year. The highest root dry matter content was obtained
from Ladik (13.9%) location; the lowest root dry matter
content was obtained from Bafra (11.8%) and
Osmancik (11.5%) locations.
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Table 1. Growing season total precipitation, mean temperature and mean humidity in the experimental areas (April through September).
Total rainfall (mm) Mean temperature (°C) Mean humidity (%)

Locations Long-term 2004 2005 Long-term 2004 2005 Long-term 2004 2005
Bafra 297 445 238 18.13 18.28 19.03 76.3 75.7 75.2
Ladik 228 145 107 14.22 14.10 14.71 62.5 61.9 61.4
Suluova 165 282 134 18.44 18.26 18.95 66.8 67.1 65.6
G.hacikdy 257 281 197 17.79 17.61 18.52 52.5 51.3 51.2
Osmancik 213 298 160 20.13 19.58 21.62 62.7 63.6 57.5

Table 2. Results of analysis of variance of the traits determined
S?\lljar(r:i‘v;nce df Root yield Root dry Root dry matter Sugar content Root length Root

Leaf yield matter content yield diameter
P P P P P P P
2004
Location (L) ey pres s pres s pres pres
Block(L) 10 ns ns ns ns ns * ns
Cultivar (C) 1 ns ns ns ns ns ns ns
LxC 4 * ns ns ns ns ns ns
CV (%) 6.1 4.7 14.8 13.8 17.9 4.9 9.3
2005
Location (L) e Py P pres + pres pres
Block(L) 10 ns ns ns ns ns ** *
Cultivar (C) 1 ns ns ns ns ns ns ns
LxC 4 * ** ns ns ns ns ns
CV (%) 9.4 4.8 6.1 12.5 17.4 9.1 7.5
Average of two years

Year (Y) 1 b il ns ns ns il ns
Location (L) 2 e Py = pres e pres pres
YxL 4 ns ns ns ns ns ns ns
Block(Yx L) 20 ns ns ns ns ns x *
Cultivar (C) 1 ns ns ns ns ns ns ns
YxC 1 ns ns ns ns ns ns ns
LxC 4 e e ns ns ns ns ns
YxLxC 4 ns ns ns ns ns ns ns
CV % 7.8 4.8 11.1 13.2 17.7 7.1 8.5

df, degrees of freedom; CV, coefficient of variation; ns, not significant. *P < 0.05, **P < 0.01, ***P < 0.001.

Table 3. Root yield and its components of fodder beet in different locations

Root yield Leaf yield Root dry matter Sugar content
(tha™) (tha™) Root dry matter yield (%) Root length (cm) Root diameter (cm)
content (%) (tha™)
2004
Locations
Bafra 94.4 a 139a 11.2 10.6 a 6.5 24.7a 8.8b
Ladik 49.3d 10.5¢ 13.3 6.5b 8.3 16.8d 7.8b
Suluova 85.9b 126 b 13.2 11.3a 7.0 18.3¢c 8.6b
G. hacikéy 78.7¢c 12.8b 13.8 10.8a 8.8 194c¢ 11.0a
Osmancik 93.2a 13.3 ab 11.4 10.6a 7.6 23.0b 84b
Cultivars
Ecdogelb [ 786 [ 125 [ 123 [ 95 [ 76 [ 20.8 9.0
Ecdorot [ 819 [ 12.8 [ 129 [ 104 [ 77 [ 202 8.8
2005
Locations
Bafra 86.7a 123 a 12.3 cd 10.8 a 6.4c 21.7a 85b
Ladik 455¢ 9.7b 146 a 6.7b 9.7a 14.8d 75¢c
Suluova 80.3 ab 12.0a 13.3 bc 10.7 a 7.4 bc 16.7 cd 8.3 bc
G. hacikdy 73.4b 12.2a 13.5b 99a 8.5ab 18.4 bc 10.7 a
Osmancik 80.6 ab 12.1a 11.7d 94a 6.9 bc 20.0 ab 7.7 bc
Cultivars
Ecdogelb [ 727 [ 115 [ 131 [ 95 [ 77 [ 18.7 8.8
Ecdorot [ 740 [ 118 [ 13.0 [ 95 [ 79 [ 179 8.3
Average of 2 years
Locations
Bafra 90.6 a 13.1a 11.8b 10.7 a 6.5b 23.2a 8.7b
Ladik 47.4d 10.1¢c 139a 6.6b 89a 158 e 76¢c
Suluova 83.2b 12.3b 13.3a 11.0a 72b 17.5d 84b
G. hacikéy 76.0c 12.5b 13.6a 104 a 8.6a 18.7¢ 109a
Osmancik 86.9 ab 12.7 ab 11.5b 10.0a 7.2b 215b 8.1 bc
Cultivars
Ecdogelb [ 756 [ 11.9 [ 127 [ 95 [ 76 [ 19.7 8.9
Ecdorot [ 78.0 | 123 [ 12.9 [ 99 [ 7.9 | 19.0 8.6

Means followed by the same columns are not significantly different at p=0.05 level



68

Previous results indicated that there was a
negative correlation between root yield and root dry
matter content in fodder beet (Langer and Hill 1991,
Adiyaman 1996, Geren and Avcioglu 1996, Oz and
Avcioglu 1997, Soya et al. 1996)

Root dry matter yield was affected only by
location. The lowest root dry matter yield was achieved
from the Ladik location in 2004 and 2005 (6.5 and 6.7 t
ha™, respectively). The highest root dry matter yield
was obtained from the Suluova, Bafra, Gimushacikdy
and Osmancik locations (11.00, 10.7, 10.4 and 10.0 t
ha™, respectively). Fodder beet when grown under
suitable conditions, can produce almost 20 t ha dry
matter yield (DAF, 1998) compared with 13+15 t
DM/ha™" from four harvests of grass.

Sugar content was affected only by location. The

highest sugar content was determined in
GUmughacikdy location (8.8%) in the first year and in
Ladik location (9.7%) in the second year. As an
average of 2 years, the highest sugar content was
obtained from Ladik and Gimughacikdy locations (8.9
and 8.6%, respectively).
Our findings are similar to Cox and Atkins (1979) who
reported that temperature difference increases by
increasing altitude and this increases the sugar rate.
Taysi and Demir, (1979) reported that there was a
negative correlation between sugar content and root
yield, whereas root dry matter rate is positively
correlated with sugar content. Our results are similar to
Taysi and Demir (1979) Year and location effects were
significant for root length. The lowest root length was
measured in Ladik location (16.8 and 14.8 cm,
respectively) in both years. As an average of 2 years,
the highest root length was measured in Bafra location
(23.2 cm).

Root diameter was affected only by location. The
highest root diameter was measured in Gimuighacikdy
location in 2004 and 2005 (11.0 and 10.7cm,
respectively). As an average of both years, while the
highest root diameter was measured in Gimushacikdy
(10.9 cm) location, the lowest root diameter was
measured in Osmancik (8.1cm) and Ladik (7.6 cm)
locations. It can be said that the factors affecting the
root height affect the root diameter as well. Albayrak
and Camas (2005) found the root diameter 11.1 cm in
fodder beet.

Conclusion

This study conducted at 5 different locations
(Bafra, Ladik, Suluova, Gimishacikdéy and Osmacik)
in Middle Blacksea Region conditions. The highest root
and leaf yields were obtained from Bafra and
Osmancik locations, while the highest root dry matter

TARIM BILIMLERI DERGISI 20086, Cilt 12, Say! 1

content was determined in Ladik, Gimushacikdy and
Suluova locations, there were not differences among
locations except Ladik in dry matter yield. Ladik and
GuUmughacikéy locations had the highest sugar
content. Bafra, Suluova, Gimughacikéy and Osmacik
locations were determined as suitable locations for
fodder beet growing for forage production.
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