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INTRODUCTION :

AssTtrAcT : A field experiment to standardize package of practicesfor beet root cultivationin Vidarbha
region and to find out optimum spacing for higher yield of marketable beet root during the winter
seasons of three consecutive years was undertaken. The experiment was conducted in a Randomized
Block Design at the farm of Agricultural Research Station (Dr. PDKV), Yavatmal. On the basis of
spacing, plants were transplanted at two row spacing viz., 30cm and 45 cm and in row three plant to
plant spacing viz., 10cm, 20cm and 30cm with one separate 45 cm x 45 cmwider spacing plot with three
replications. The result indicated that different plant spacing had significantly influenced on shoot
fresh weight, beet root fresh weight, diameter of beet root and marketable yield of beet root. Spacings
have significant effect on marketable yield of beet root in the three seasons of experimentations.
However, TSS content of beet root was in significantly influenced with different plant spacing. Beet
root sown at closer planting distance 30 cmx 10 cm gave significantly higher marketableroot yield but
fresh weight of beet root was significantly greater under wider plant spacing.
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cardio-vascular health (Lundberg et al., 2008). It has
provided compelling evidence that beetroot ingestion

Beet root (Beta vulgaris L.) belongs to the family
Chenopodiaceae, is a commercial crop for production
point. Beet root grows in cool weather on any type of
well drained soil. Beets are one of the few vegetables
whose roots and tops are both consumed as food. Beets
are a good source of folate, manganese, sodium, and
potassium. They aso providevitamin C, magnesium, iron,
copper and phosphorus. The recent interest of peoplein
beet root cultivation increases worldwide has been
primarily driven by the discovery that sources of dietary
nitrate may have important implications for managing

offersbeneficial physiological effectsthat may translate
to improved clinical outcomes for several pathologies,
such as; hypertension, atherosclerosis, type 2 diabetes
and dementia (Vanhatalo et al., 2010 and Ninfali and
Angelino, 2013). Besidesthat it required minimum cost
of cultivation asit required little weeding due to dense
foliage enough to keep the most weeds at bay and less
attacked by pest and diseases.

Even though cultivation of beet root remains
neglected by the farming community of the leading
vegetable producing country of theworld like Indiawhich
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present cultivation occupies an area of 6.09 million
hectareswith an annual production of 84.8 milliontonnes
accounting to a productivity of 13.90 tonnes/ha (The
Hindu Survey of Indian Agriculture, 2004). It happens
due to one or more reasons and the major oneislack of
awareness about scientific production as well as
cultivation technology for beet root production under
varying climatic condition is still not recommended. So
the crop having very minimum cost of cultivationwhich
gives bumper production with higher market valuei.e.
beet root remains neglected. Hence, to standardize
package of practicesfor beet root cultivationinVidarbha
region an experiment to find out optimum spacing for
higher yield of marketable beet root was undertaken.

MATERIALSAND METHODS:

A field experiment was conducted for three
consecutivewinter seasons of December, 2009, 2010 and
2011 in the farm of Agriculture Research Station,
Yavatmal (MH). The soil of the experimental plot was
vertisole soil with pH 7.32-7.89, available N, P,O_and
KO content was 265.20 kg/ha, 24.2 kg/ha and 295 kg/
ha, respectively. The experiment was laid out in
Randomized Block Design with seven treatments with
three replications. The variety BJ beet was used for the
experiment and sown at various spacing viz., 30 cm x10
cm, 30cmx 20cm, 30cmx 30cm, 45cmx 10cm, 45cm
x 20 cm, 45 cm x 30 cm and 45 cm x 45 cm.

All recommended agronomic practices i.e. disc
ploughing, two harrowing, levelling and formation of ridges
and furrowswerefollowed for beet root sowing. Sowing
was done on the shoulders of ridges manually. A basal
dose of 40 kg N, 40 kg P,O, was applied in furrows
through single super phosphate and ureafollowed by top
dressing of 40 kg N 30 days after sowing. Irrigation was
given to the crop as per requirement at 7 to 10 days
interval. Manual hand weeding was done four weeks
after sowing during the three seasons.

Observations were recorded when plants showed
signs of maturity, which is indicated by leaf yellowing
and partial drying of lower leaves by randomly uprooting
five plants per inner two ridges of plot to determinefresh
weight of shoot and beet root. Simultaneously
observations on beet root diameter, marketable yield per
plot and yield per hector were undertaken. Statistical
analysis was applied appropriate for the Randomized
Block Design (Gomez and Gomez, 1984). For theanalysis
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the grades were followed to categorize the marketable
yield of beet root as proposed by Julie et al. (2010). As
per this study only size 2 roots were considered
marketable. Size 0 and size 1 are undersize however,
size 3 was considered oversized. The proposed scaleis
asfollows

Size0 <3/4inchesindiameter

Sizel 1.87cm-4.05cmor ¥%to15/8inchindiameter

Size2 4.05t06.25cmor 15/8-2%2inchin diameter

Size3 >6.25cmor 2 ¥2inchesin diameter

RESULTSAND DATA ANALYSIS:

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Fresh weight of shoot and beet root :

Effect of plant spacings on fresh weight of shoot
and beet root isillustrated in Table 1. Shoot fresh weight
wasrecorded significantly greater in the treatment where
plants spaced at wide planting distances. Greater fresh
weight of shoot (146.45 g) was recorded with plant
spacing 45x45 cm followed by 45x30 cm (142.62 g) and
30x20 cm (132.71 g), which was on par with each other.
Significantly highest fresh weight of beet root was
recorded in the treatment 45 cm x 45 cm plant spacing
I.e. 204.77 g followed by 45x30 cm plant spacing i.e.
199.75g. Thefresh weight of beet root wasfound greater
inlessdensity populationinwider spacings as compared
to high dense plantsin closer spacings.

These findings are in the conformity of Kogali et
al. (2012) who reported that, wider spacing of 25 cm
recorded the highest root fresh weight in the second
season of field trial during the experimental trail of two
seasons where row width of 70 cm kept constant for all
treatments. Further, Hassanin and Ramadan (1999) a so
reported that, 30 cm hill spacingincreased root dry weight
over 20 cm hill spacing. The significant effect in fresh
weight of shoot and root dueto in row plant spacingsand
nor dueto row width of plants, meanshigher theplanting
density lesser the size of roots. Root dry weight and fresh
weight wasinfluenced significantly when sown at inrow
wider spacing of 25 cm (Julie et al., 2010).

Diameter of beet root :
Thedatapresented in Table 1 indicated that, various
plant spacings significantly influenced the beet root
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diameter. The maximum beet root diameter 7.46 cmwere
recorded in the treatment where plants spaced at 45 cm
x 45 cm distance. Other wider spaced plant treatments
45cmx 20cm, 45cmx30cm, 30cmx 20cmand 30 cm
x30 cmwere found on par with each other. Theseresults
are matching with the findings of Kogali et al. (2012)
who recorded wider spacing in row i.e. 25 cm resulted
in greater root diameter with that 20 cm in row spacing
which was at par with in row spacing of 25 cm than 15
cmin row spacing. The wider spacing (35 cm between
hills) gave more space to rootsto grow horizontally and
itsroots diameter was bigger than 15 cm hill distance as
reported by Basal et al. (2002) working on fodder beet.

TSS content in beet root :
Plant spacings had not recorded any effect on TSS
content in table beet root (Table 2). However, it was

observed that, TSS content varies with harvesting time
of beet root and soil moisture availability in soil.

Beet root yield :

Yield of beet root was significantly influenced by
different plant spacing because wider the plant spacing
provides more space to root growth hence, obtained the
bigger sized and weighted yield of roots but due to less
plant density the average yield ha' was low. However,
in closer spacing as accumul ated more number of plants
per unit areadueto high density, obtained higher yield of
roots. Maximum yield of marketable size of beet roots
(29.30 t ha') was obtained in the treatment 30 cm x10
cmfollowed by thetreatment 30 cm x 20 cm spacingi.e.
27.83t ha'. Lowest production of beet root wasrecorded
in the treatment of wider spacing i.e. 45 cm x 45 cm
(20.75 t hat).

Tablel: Effect of spacing on fresh weight of shoot and beet root and diameter of beet root

Fresh weight of beet root

Weight of beet root (g)

Diameter of beet root (g)

Sr. Treatments plant (g) Pooled Pooled Pooled
No. 2009-10  2010- 2011- mean 2009- 2010- 2011- mean 2009-  2010- 2011-12 mean
11 12 10 11 12 10 11
1 30x 10cm 12081 11307 11961 98.80 67.22 11529  96.25 92.92 457 5.30 5.80 522
2. 30x20cm 15085 137.71 13649 12578 137.94 24026 14664 17495 7.20 7.00 6.66 6.95
3. 30x30cm 13153 12406 12240 11826 99.86 21160 21246 17464 6.87 6.80 5.25 6.31
4. 45x 10cm 12220 123.04 126,73 120.20 88.15 22540 13846  150.67 512 6.50 5.20 5.61
5. 45x20cm 13559 13854 14350 136,52 10149 24365 20266  182.60 6.87 7.37 7.26 717
6. 45x30cm 139.23 14262 15028 13834 14073 25050 208.02  199.75 7.32 7.30 6.85 7.16
7. 45x 45cm 14316 14645 15560 14060 14529 25840 210.62 204.77 7.57 7.50 7.30 7.46
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig.
SE. + 6.09 2.99 3.92 7.28 6.54 12.77 12.11 16.99 0.67 041 0.43 0.37
CD + 18.78 9.23 5.54 22.42 20.14 39.35 37.32 52.34 2.07 1.28 133 131
Ccv 7.83 6.79 12.08 10.04 10.15 10.02 9.87 14.25 1794 1053 9.67 7.92
Table2: Effect of spacing on TSS content and marketable yield of beet root ha*
No, Treaments T gl s PO e e g0 1 - BT e
1 30x10cm 14.77 (22.63) 14.75 (22.63) 14.10 (22.25) 14.66 (22.51) 22.69 37.26 27.97 29.30
2. 30x20cm 14.57 (22.46) 14.55 (22.46) 14.34 (22.04) 14.43 (22.32) 22.44 36.77 24.29 27.83
3. 30x30cm 13.97 (21.97) 13.98 (21.97) 13.78 (21.68) 13.83(21.83) 13.22 23.52 26.55 21.10
4. 45x 10cm 14.45 (22.38) 14.46 (22.38) 14.45 (21.79) 14.25 (22.18) 20.47 19.17 14.92 18.19
5. 45x20cm 13.85 (21.89) 13.86 (21.89) 13.65 (21.59) 13.61 (21.65) 11.06 22.83 19.16 17.68
6. 45x30cm 13.20 (21.30) 13.19 (21.30) 13.20 (21.30) 13.18 (21.29) 10.88 19.63 14.86 15.12
7. 45x 45cm 13.62 (21.64) 13.62 (21.64) 13.43 (22.34) 13.65 (21.68) 8.40 13.83 10.04 10.75
F test NS NS NS NS Sig. Sig. Sig. Sig.
SE. + 04 0.60 0.27 0.16 1.25 1.94 1.45 1.95
CD + 1.22 181 0.84 051 384 5.99 447 5.99
Ccv - - - - 1131 11.13 10.43 13.79

NS=Non-significant
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Difference of beet root diameter in different
treatments of plant spacings

Fig. 1:

Fig. 22 Beet root diameter in closed spaced plantation

Similar observations were also made by Benjamin
andBell etal. (1985); Mack (1968) and Tyler et al. (1982)
who stated that, higher the plant densitieswithintherows
increasesthe proportion of plantswith small roots, usually
at the expenses of total beet yield.

Conclusion :

Different plant spacing had significantly influenced
on shoot fresh weight, beet root fresh weight, diameter
of beet root and marketableyield of beet root. However,
TSS content of beet root was insignificantly influenced
with different plant spacing. Hence, it is recommended
to plant beet root at 30x10 cm spacing to get greater
marketabl e beet root yield.

The present results are indicative of the potential
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Fig. 40 Experimental plot view

success of table beet root as a winter crop in India. As
the cultural practices caninfluencethe performance and
successof beet root production, further trialson different
sowing time, harvesting date, different layouts are
required to study.
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