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Investigation and comparison of yield and morphological characteris-
tics between two fodder beets(Beta vulgaris L.) in Golestan province
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Table 1. Soil physical and chemical properties of the experimental field
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EC = Soil extract electrical conductivity
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Table 2. Comparison of root fresh and dry yield between two fodder beets (Timbale versus Kara)

ol Gbls basles “dyy 53 Slas ) S > Slas
Experimental locations Treatments Root fresh yield Root dry yield (ton ha'!)
(ton ha!)
Timbale 143.66 17.2
Kara 38.94 7.17
s 5
Kordkuy Calculated t value -0.77 -3.68
Table t value 2.82 2.82
Timbale 98.39 12.15
Kara 26.99 5.16
oS 5
Bandar Torkeman Caleulated t value -0.419 -4.60
Table t value 2.82 2.82
aibate 553 Sl Sk Timbale 121.02 14.67
Mean yield of two
locations Kara 32.96 6.16

(Kara ; Timbale) (¢l 4 Je i g,;;&;,;&w pluul 3 Shee dwslie ¥ J g

Table 3. Comparison of shoot fresh and dry yield between two fodder beets (Timbale versus Kara)

oiale3T bl e @l el s Se olsm pltl i 5 Slas
Experimental locations Treatments Shoot fresh yield Shoot dry yield
(ton ha!) (ton ha!)
Timbale 39.3 5.05
ey Kara 48.93 5.36
Kordkuy Calculated t value -7.87 -13.07
Table t value 2.82 2.82
Timbale 25.97 3.31
oS o Kara 29.69 3.33
Bandar Torkeman Calculated t value -7.704 -16.13
Table t value 2.62 2.62
ailaie 53 5 Shee Sl Timbale 32.63 4.18
Mean yield of two
locations Kara 39.31 434
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Table 4.Comparison of biomass yield and total dry matter between two fodder beets (Timbale

versus Kara)

el gbla ks & 5 Shas Js oS onla 2l el 4 sy S
Experimental Treatments Biomass Total dry matter Root to shoot ratio
locations yield (ton ha'!)
(ton ha'!)
Timbale 182.96 22.25 365
0.79
S5 S Kara 87.86 12.53
Kordkuy  Calculated t value -7.87 -13.07
Table t value 2.82 2.82
Timbale 124.36 15.46 379
S S Kara 56.5 8.49 091
Bandar
Torkeman Calculated t value -1.704 -16.13
Table t value 2.82 2.82
335 Shee Kk 3.72
Timbale 153.66 18.85
aabte
Mean yield of
' Kara 72.18 1051 8.5

two locations
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Table 5. Comparison of morphological traits betweeen two fodder beets (Timbale versus Kara)

oAbl gbla Lol Gy gl & sl ) kb “ayydsb O3 Ao
Experimental Treatments Plant Number of Root Rootlength  jiaz,, ¢,
locations height leaf diameter (cm)
S
(cm) (mm)
Percentage
of root out
of soil
. 13.1 28.7 40.1
Timbale 68.3 45.05
K 139.94 26.66 76 178 0
G555 ara . .
Kordkuy Calculated t value -7.87 -13.07
Table t value 2.82 2.82
. 12.4 25.3 28.7
Timbale 45.97 39.31
5.8 14.7 0
oS 5o Kara 128.69 23.62
Bandar
Torkeman Calculated t value -7.704 -16.13
Table t value 2.82 2.82
o3 S S 12.75 27.01 344
Timbale 28.63 7.41
aakie
Mean yield of 6.7 16.25 0
Kara 2431 5.01

two locations
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Table 6. The correlation coefficients of the measured traits

PH

NL

NB

RL

RD

FRY

DRY DSh

FShy v BY PRO  ShRR
PH
0.472
NL w
NB  0.07"  0.09™
RL 0.7 049"  0.05™
RD 0.97™ 065  0.12% 0.72
FRY 083" 069" 045" 0697 093"
DRY 0.66” 027 0.1™  0.64" 063" 051"
FShY 0.64 0.63 0.55 0.1 0.32 0.66 0.2
DSh  0.59 0.55 0.97 0.65" -0.12 0.97 0.65" 0.12
Y
. . - . - - - « 0.64
BY 0.62°  0.67 0.83 0.69 0.45 0.83 0.69 0.45 =
0.81" § 0.66™ 0.2 0.1™  0.66  0.08™  0.09™ 0.07 0.15™
PRO ’ 0.43™ ' ’ ' ' ’ ’ " ’
- - - ns ns - ns »  0.64 - -
S]l;R 0.64 0.73 051" 0.3 0.5 0.66™ 0.2 0.4 - 063" 051"

sl 4 4 sluw), NB= Number of Bolt (8 ,, sluxs), NL= Number of Leaf (« ¢w,DPH=Plant Height

5 5 Ske), FRY= Fresh Root Yield (4, ,13),RD= Root Diameter (s, Jsb), RL=Root Length (s,

o (s el 5 5 Skee), FShY= Fresh Shoot Yield (az;, 25 5 Skee), DRY= Dry Root Yield (az,

s o3y e > Sk BY= Biomass Yield (ol plut «Sis s Ske)DShY= Dry Shoot Yield

), ShRR= Shoot to Root ratio (¢S’ i 4z, g5, 05,0 +w,5)PRO=Percentage of Root Out of soil
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Table 7. Physical minor productivity of factors of production on root fresh yield of fodder beets (Ton/ha)

S P Db g 5535 Db g
Bandar Torkeman Kordkuy
s sbesly

Factors of production
Kara Timbal Kara Timbale
0.14 0.52 0.21 0.76 STIET
6.1 22.2 8.8 322 S e p o
0.22 3.05 1.21 2.45 BTN
13.5 49.02 19.7 71.83 o

(J&A)sj)y&eshjaélé}a;%@;l)j@jsue:l«jé}é@kd)}eﬁ*/\djk

Table 8. Physical minor productivity of factors of production on total dry yield of fodder beets

(Ton/ha)
oS ok Ol g 5535 Ol g

Bandar Torkeman Kordkuy
gl eslg
Factors of production

Kara Timbale Kara Timbale

0.05 0.08 0.07 0.12 SYIET-3
1.9 3.5 2.83 5.02 SS e g o
0.26 0.48 0.39 0.7 BLgTIPN
4.24 7.7 6.3 11.1 SRS

Bandar Torkeman

Slo s (slsle mle plo b awglie 55 OT
e b Josly 2 ASTL 50 g0 S
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Figure 1. A general overview of the planting stage for the two fodder beet,
Timbale and Kara, in Bandar Torkeman
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Figure 2. A general overview of the serving stage for the two fodder beet, Timbale
and Kara, in Gomishan
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Figure 3. A general overview of the sampeling and harvesting stages for the
two fodder beet (Timbale and Kara) in Bandar Torkeman
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Extended Abstract

Saberi, A., Hosseini, M., Investigation and comparison of yield and morphological characteristics
between two fodder beets(Beta vulgaris L.) in Golestan province
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Introduction:

Fodder beet (Beta vulgaris L.) can be used as a new and valuable product
to provide fodder needed by livestock. (Fasahat et al., 2019) . Due to its high
production potential, optimum nutritional value, and the ability to be preserved as
dry hay and silage, fodder beet can be grown in many areas of Iran with different
climate conditions for forage production(Taleghani et al., 2020). Works in the late
1980s demonstrated that yields can be raised two to three-fold by using available
improved varieties and appropriate agronomic techniques. But, these findings need
to be refined, improved and tested for local climatic, soil and crop conditions. Due
to high yield and drought resistance and production of economic yield under the
conditions of water shortage and drought in the crop rotation of the region, fodder
beet is one of the plants adapted to the climatic conditions of the country with
suitable yield potential (Sadeghi ef al., 2022). Especially in autumn cultivation

conditions where the plant makes maximum use of seasonal rainfall, compared
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to other summer forage plants, has a very low water requirement. The aim of this
experiment was to determine the best cultivar in autumn cultivation of fodder beet
in different regions.

Materials & Methods

In order to release new fodder beet for autumn cultivation season, this research
was conducted in Golestan province during the 2021-2022 growing season. The
experiment consisted of two fodder beet (Beta vulgaris L.), which is grown in the
fields of Golestan province. The number of planting lines was 100 with a length
of 100 meters and 50 cm interval between the lines. To measure traits such as plant
height, number of leaf, root diameter and root length etc,10 bushes were randomly
harvested by using quadrate. Also, the total surface area under cultivation was
measured. To find crop production capacity of commercial fodder beet cultivars in
autumn cultivation, the results were compared using t-test.

Results & Discussion:

The mean comparison of yield and morphological parameters of two new
fodder beet varieties (Beta vulgarisL.) showed that Kara, new fodder beet variety
in Kordkuy had a plant height of 139.94 cm, which was 51.19% taller than Timbale
cultivar. Timbale produced greater root diameter (13.1 mm), root length and number
of leaf (45.05) compared to Kara cultivar. The mean comparison of fresh yield of
two fodder beet varieties showed significant differences among the varieties. Fresh
forage production of Timbale with a yield of 182.96 ton ha! was 48.02% greater
compared to Kara cultivar, which gave a yield of §7.86 ton ha'. Also, the mean
comparison of dry yield showed significant differences among the varieties. Dry
forage production of Timbale (22.25 ton ha') was 43.68% higher than the Kara
cultivar, which produced a dry forage yield of 12.53 ton ha™). Also, the fodder
beet varieties of Timbale was superior in terms of morphological parameters
as compared to the Kara cultivar. Fodder beet due to favorable agronomic
characteristics such as resistance to drought and salinity, high palatability, ideal
substitute for cereals, optimal silage, increasing milk yield, forage production with
nutritional value and high energy percentage, sustainability against environmental

changes and less water requirement is a valuable source of fodder supply that



Investigation and...

needs to be evaluated in order to develop varieties (Sadeghi ef al., 2022). Forage
beet cultivation in the country so far has been based on the use of seeds of local
mass and only Kara cultivar has been introduced as the first forage cultivar in Iran,
which needs to be improved to achieve new cultivars (Taleghaniet al., 2020). It
indicates that the new fodder beet plants grow better and produce higher yield
components. The productivity of urea, herbicides, labor, and seed consumption for
the Timbale variety of forage beet in Kordkuy city was higher than that of the Kara
variety in the same city, as well as both the Timbale and Kara varieties in Bandar
Torkeman. The highest root fresh and dry production and fresh and dry total yield
were achieved with the use of supplements on Timbale in Kordkuy city.

Conclusion:

Overall, in the water scarcity condition, maximum use of seasonal rainfall,and
appropriate cultivar are the most strategies to improve water productivity. The
findings of the study showed that Timbale variety performed better relative to
Kara. The fresh forage and dry forage production of the new variety(Timbale)
were greater than Kara cultivar. It could be concluded that, by using new fodder
beet variety during autumn cropping season, higher yield per surface area might
be attained.

Keywords: Autumn planting, Bolting percentage, Fodder production,

Agronomical traits
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