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Abstract: The rapid changes in the global climate have endangered many countries including Pakistan. In this context,
sowing dates play an imperative role in yield enhancement. Keeping in view the role and importance of sowing dates,
five dates of sowing on 1st October, 11th October, 21st October, 1st November and 11th November were evaluated for
sugar beet cv. California-KWS at the experimental research area, Faculty of Agriculture, Gomal University, Dera
Ismail Khan during 2013-14, and 2014-15. The study was carried out in RCBD and replicated thrice. Data on the
following parameters i.e. days to germination, germination percentage, plant height, number of leaves plant-1, leaf area
plant-1, leaf and root weights plant-1, total soluble solids (%), sucrose (%), root and sugar yields (t ha-1) were included
in this study. The results revealed that there were significant variations among the sowing dates treatments for all the
parameters. Among sowing dates, 1st October sowing showed minimum days (7.31 & 6.46) to seed germination with
maximum germination percentage (92.88 & 90.83%) during both years while sowing done on 11th October produced
maximum plant height (43.46 & 43.43 cm ), number of leaves plant-1 (43.63 &43.48), leaf area plant-1 (500.46 &
493.58 cm2), leaf weight plant-1(485.42 & 485.44 g), root weight plant-1 (14.73.5 & 1473.4 g), sucrose (16.54 & 16.59
%), total soluble solids (18.46 & 18.43%), root yield (63.61 & 62.44 t ha-1) and sugar yield (10.57 & 10.64 t ha-1)
during both years. The comparative assessment of the sowing dates showed that 11th October sowing showed better
performance over all other sowing dates during both the study years. The results depict that a profitable yield can be
obtained when seeds are sown on 11th October under Dera Ismail Khan conditions and hence recommended.
Keywords: Sugar beet, sowing time, quality, root yield, sugar yield.

1. INTRODUCTION
Sugar beet (Beta vulgaris L.) positions the second
most important sugar crops after sugar cane with
a production of 30% sugar annually all over the
world. Europe remains at the top regarding sugar
beet production (70%). Russia is at the top with the
production of 42.07 t ha-1 [1]. Brazil is the biggest
sugar-producing country, while Pakistan ranks
in 9th position with a production of 5 million tons
annually. In terms of sugar consumption, India is
at the top while Pakistan is the 8th biggest sugar
consuming country in the world. In Pakistan, most
of the sugar production is dependent on sugar cane
while a very small portion goes to sugar beet. The
sugar beet plant consists of a crown, neck, and

root. The crown produces leave and the root stores
the sugar [2]. Its roots contain 16-20% sucrose
concentration [3]. Sugar beet pulp is used to make
high fiber dietary food extracts while its syrup is
used as a spread for sandwiches, cakes, (sweetening)
sauces, and desserts. In addition to the beetroot,
the leaves are a good source of carbohydrates,
protein, and vitamin A. Besides, leaves are also
beneficial as green manure [4]. Loam and clay
loam soils are best for its cultivation. Sugar beet
once established is tolerant of alkaline conditions.
It is comparatively resistant to cold and drought
[5]. Sugar beet production depends upon certain
factors like environmental conditions such as soil
textures, moisture, temperature, cultural practices,
weeds, and diseases. Among these factors, the
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sowing dates are crucial for the enhancement
of the yield of sugar beet [6]. Sugar beet needs a
comparatively long growing period from 140 to
160 up to 200 days [7]. Sowing either too early or
too late is unfavorable for growth and yield [8, 9,
10]. The impact of optimum sowing dates on yield
improvement has also been reported by various
researchers [11,12]. Leilah, et al[13] at Egypt and
Bhullar et al[14] at Ludhiana noted maximum root
weight and sugar yield ha-1 in an early sown beet
crop. Reduction in yield commonly occurs due to
late sowing because it delays maturity and shortens
the fruiting period [15].
In Pakistan, during 2015-16, sugar beet
was cultivated on an area of 2720 hectares with
a production of 128766 tons, while in Khyber
Pakhtunkhwa, it was cultivated on an area of 568
hectares with an annual production of 21436 tons ha-1
[16]. It is a good alternative sugar crop in the region.
Despite numerous advantages over sugarcane, it is
still restricted to Khyber Pakhtunkhwa only but
the area under this crop is continuously on decline.
Moreover, due to lack of technical knowledge its
average yield is also reducing.
In Pakistan, the availability of agricultural
water is unceasingly declining due to which
sugarcane cultivation has become a difficult task
in some areas. Under such circumstances, the sugar
beet is a suitable solution as it has the potential
of giving two-time higher sugar yield per hectare
as compared to sugarcane in a short period of 5-6
months. Now only two sugar beet crushing mills
(Premier in Charsadda and Al-Moiz in D. I. Khan)
are working in Khyber Pakhtunkhwa, while the
other two have stopped operation due to shortage
of raw material. In a short time, sugar beet provides
more financial returns per acre than sugar cane [17].
In Khyber Pakhtunkhwa province, sugar beet is
commercially grown mostly in areas of Peshawar,
Charsadda, Mardan, and the whole District of D.
I. Khan. Generally, its sowing is done in October
to November and harvested in April to May.
Harvesting cannot be delayed from April to the
1st week of May, as a sudden boost in temperature
reduces yield and recovery due to root rot causing
huge economic losses to the growers. To reduce
these losses there is a great need to find out the
best sowing time to hasten maturity earlier for

harvesting. In Pakistan, agronomic studies with
sugar beet are rare. Thus, it is much needed to study
the time of sowings under the prevailing conditions
of the area. In this context, a study was designed to
evaluate the physiological response of sugar beet
cv. California-KWS in five sowing dates under
Dera Ismail Khan conditions.
2. MATERIALS AND METHODS
2.1 Experimental spot
A field experiment was performed at the
Horticulture research area, Faculty of Agriculture,
Gomal University D. I. Khan during winter season
2013-14 and 2014-15.
2.2 Weather
Monthly mean temperature; total rainfall and
relative humidity of the trial (from sowing to
harvesting) are shown in Figure 1
2.3 Design and treatments
The study was performed in an RCBD having five
dates of sowing and replicated thrice. The soil
of the study area was clay loam in texture. Soil
Physico-chemical characteristics were determined
before sowing. The detail is given in table-1. The
field was ploughed to a fine tilth and plotting was
made according to the experimental treatment. The
hybrids cv. California-KWS seeds were obtained
from Al-Moiz Sugar Mills, D. I. Khan. Treatments
included five sowing dates i.e. sowing at 1st October,
11th October, 21st October, 1st November and 11th
November. The crop was sown on ridges with P×P
and R×R spacing of 20 cm and 50 cm by dibbling
2-3 seeds per hole, respectively. The plot size was
2.7×4 m2. Plots were irrigated immediately after
sowing and then fortnightly. Thinning was done 20
days after germination leaving one healthy plant.
Recommended doses of N.P.K fertilizers were given
at the rate of 120,100 and 75 kg ha-1, respectively
[18]. Urea, triple super phosphate (TSP), and
sulphate of potash (SOP) were the sources of NPK
respectively. Half dose of N and full doses of P and
K were applied at the time of soil preparation while
the rest of the half dose of N was applied one and
a half months after seed germination. Weeds were
controlled manually. All cultural practices (earthing
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3. RESULTS AND DISCUSSION
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the lowest (81.14& 79.46 %) was recorded in
late sowing on 11th November during both years
(Table-2). The low germination observed in late
sowing might be due to the low temperature that
might have led to reduced seed viability [24].
Sheshama et al [25] reported similar results in
soybean.
3.3 Plant height (cm)
Plant height was significantly affected by various
sowing dates (Table-2). Significantly tallest plants
(43.46 cm & 43.43 cm) were found on 11th October
sowing during both years. It was followed by 21st
October sowing with plant height (43.40 cm &
43.36 cm) which was statistically similar to 1st
November sowing during the second year. Whereas
the shortest plants (43.28 & 42.91 cm) were
recorded on 11th November sowing during both
years of study. The tallest plants observed at early
planting might be due to the reason that a longer
growth period promotes more photosynthetic
activities that induced more carbohydrates and
stimulates growth [26,27]. Karhale et al [28],
Ahmed et al [29], Zaremohazabieh et al [30], and
Liaqat et al [31] reported similar results in other
crops at early sowing.
3.4 Number of leaves plant-1

Significantly minimum days to germination (7.31
& 6.46) were taken by early sowing on 1st October
while maximum days to germination (12.83 &
13.16) were taken by late sowing on 11th November
during 2013-14 and 2014-15 respectively (Table 2).
The early sowing took minimum days to germination
probably due to more suitable environmental
conditions such as light and temperature and due to
high-temperature soil become warmer that hasten
germination early and vice versa [21]. Mangala
et al [22] and Sanghera et al [23] reported similar
results.

Significantly highest number of leaves plant-1
(43.63 & 43.48) were found in 11th October sowing
followed by 21st October sowing (43.25 & 43.13).
Minimum leaves count plant-1 (41.90 & 39.57) were
observed in late sowing i.e. 11th November during
both years (Table 2). Leaf reduction per plant in
late sowing might be due to lower temperature that
prevails during vegetative growth periods which
resulted in reduced photosynthetic activities and
low rate of assimilation [32,33]. Results are similar
to those observed by Sanghera et al [23]. Similarly,
Karhale et al [28] recorded the maximum number
of leaves in early sown sorghum. Zaremohazabieh
et al [30] stated delay in sowing decreased
significantly the leaf number in corn.

3.2 Germination Percentage

3.5 Leaf area plant-1 (cm2)

The germination percentage observed in different
sowing dates was significant. The highest
germination percentage (92.88 & 90.83%) was
recorded in early sowing on 1st October while

Leaf area (cm2) differed significantly due to sowing
dates (Table 3), maximum leaf area plant-1 (500.46
& 493.58 cm2) was found on 11th October sowing
during both years. Significantly shortest leaf area

3.1 Days to germination
3.1.
3.1.

Days
Days to
to germination
germination

55

Sowing dates effect on sugar beet

Table 2. Effect of sowing dates on days to germination, germination percentage, plant height (cm) and
number of leaves
Year 2013-14
Days to
Germination
Plant height (cm)
Number of leaves
Sowing dates
germination
percentage
1st October
11th October
21st October
1st November
11th November
LSD

7.31 c
8.14 c
9.78 b
10.17 b
12.83 a
1.12

92.88 a
92.82 a
89.84 b
85.81 c
81.14 d
2.19

43.38 c
43.46 a
43.40 b
43.35 d
43.28 e
0.02

42.58 c
43.63 a
43.25 b
42.73 c
41.90 d
0.17

1st October
11th October
21st October
1st November
11th November
LSD

6.46 d
8.15 c
9.16 c
11.53 b
13.16 a
1.01

Year 2014-15
90.83 a
90.50 a
89.82 a
86.79 b
79.46 c
1.96

43.29 c
43.43 a
43.36 b
43.34 b
42.91 d
0.03

41.03 d
43.48 a
43.13 b
42.05 c
39.57 e
0.17

Means sharing similar letters do not differ (P< 0.05)
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and Abd
et al[36].
the growth and development activities are largely
3.8. Sucrose
influenced
by air (%)
temperature and crop nutrition.
20-22°C
temperature
best for properthe
plant
growth
Data showed thatissignificantly
highest
and
sugar accumulation.
Therewas
is no
self-regulatory
sucrose
(16.54 & 16.59%)
observed
when
mechanism to promote thsugar accumulation in
seeds were sown on 11 October during both
sugar beet but it is dependent on light, temperature,
years (Table
3). Whereas,
minimum
sucrose%
moisture,
and day
length [37].
Ourthresults
agree
of 16.44
& 16.40
noted
on 11
November
with
Ghonema
[34], was
Badawi
[35],
Safina
et al [38],
sowing.
After
thenoted
growth
and
and
Nemeata
Alla emergence,
et al [39] who
maximum
development
activities
are largely influenced
sucrose
content in
early sowing.
by air temperature and crop nutrition. 20-22°C
temperature is best for proper plant growth and
sugar accumulation. There is no selfregulatory mechanism to promote sugar
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3.9 Total Soluble Solids (TSS) (%)

al [30] in corn.

Amongst sowing dates significantly maximum
TSS (18.46 & 18.43%) was observed in 11th
October sowing that was statistically at par with
21st October sowing during both years (Table 4).
Minimum TSS (18.38& 18.29 %) was observed on
11th November sowing during both years. It might
be due to variations in climatic conditions. The
results are in line with those observed by Badawi
[35]. Ratnavathi et al [40]reported similar results
in sorghum.

3.11 Sugar yield (t ha-1)

3.10 Root yield (t ha-1)
Maximum root yield (63.91 & 64.13 t ha-1) was
observed in 11th October sowing treatment while
Minimum (63.61 & 62.44 t ha-1) was observed on
11th November sowing during both years (Table 4).
Root yield is related to root size (data not given),
which was maximum in 11th October sowing date
which is early, due to favorable long periods for
vegetative growth promoted early vegetative
growth,
ultimately
produced
In the case
accumulation
in sugar
beethigh
but yield.
it is dependent
of late sowing due to late maturity in hot months
on light, temperature, moisture, and day length
decreased tuber yield through reduced leaf area,
[37]. Our
results
Ghonema
[34],
several
leaves,
and agree
size ofwith
tuber
[41]. Findings
are akin to Abd El-Gawad et al. [36], Leilah et al
[13], Sanghera et al [23]. Ahmed et al [29] reported
similar results in sunflower and Zaremohazabieh et

It was significantly affected by sowing dates during
2013-14 and 2014-15 (Table 4). Significantly highest
sugar yield (t ha-1) (10.57 & 10.64) was observed
in 11th October sowing followed by 21st October
sowing with 10.54 t ha-1 sugar yield during both
years. 1st October sowing produced statistically
similar results with 1st November sowing during
2013-14. Minimum sugar yield (t ha-1) (10.48 &
10.24) was observed on 11th November sowing
during both years. Sugar yield correlates with root
yield. Both sucrose and root yields were maximum
in 11th October sowing hence maximum sugar yield
was recorded on 11th October sowing during both
years. The results validate the results of Abd ElGawad et al. [36], Leilah et al [13], Karbalaei et
al [42], and Abou Mostafa et al [43] who recorded
maximum sugar yield in early planting than late.
4. CONCLUSION

Badawi [35], Safina et al [38], and Nemeata

This work revealed that sowing dates significantly
Alla et al [39] who noted maximum sucrose
affected almost all the considered traits during
content
both
years.inItearly
can sowing.
be deduced from the results that
early sowing of sugar beet from 2nd to 3rd week of
October is best for sugar beet under Dera Ismail
Khan conditions.

Table 3. Effect of sowing dates on leaf area, leaf weight plant-1, root weight plant-1 and sucrose
Year 2013-14
Sowing dates
Leaf area Plant-1
Leaf weight (g)
Root weight (g)
Sucrose%
(cm2)
497.38 c
485.31 c
1472.5 c
16.46 c
1st October
th
500.46
a
485.42
a
1473.5
a
16.54 a
11 October
st
499.43 b
485.38 b
1472.8 b
16.50 b
21 October
499.30 b
485.34 c
1471.9 d
16.48 c
1st November
497.20 c
485.26 d
1470.8 e
16.44 c
11th November
0.85
0.03
0.09
0.02
LSD
1st October
11th October
21st October
1st November
11th November
LSD

487.99 d
493.58 a
493.13 b
491.18 c
483.19 e
0.19

Year 2014-15
485.28 c
485.49 a
485.42 b
485.30 c
485.28 c
0.03

1472.2 c
1473.4 a
1472.6 b
1472.6 b
1471.9 d
0.11

16.41 d
16.59 a
16.55 b
16.44 c
16.40 e
0.02

Means sharing similar letters do not differ (P< 0.05)

3.9. Total Soluble Solids (TSS) (%)
Amongst sowing dates significantly maximum

case of late sowing due to late maturity in hot
months decreased tuber yield through reduced

validate the results of Abd El-Gawad et al.
[36], Leilah et al [13], Karbalaei et al [42], and
Abou Mostafa et al [43] who recorded

maximum sugar yield in early planting than
late.
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Table 4. Effect of sowing dates on TSS%, Root yield and Sugar yield
Year 2013-14
Sowing dates
TSS%
Root yield (t ha-1)

Sugar yield (t ha-1)

1st October
11th October
21st October
1st November
11th November
LSD

18.43 b
18.46 a
18.45 a
18.40 c
18.38 d
0.0137

63.80 c
63.91 a
63.88 b
63.76 d
63.61 e
0.0190

10.50 c
10.57 a
10.54 b
10.49 c
10.48 d
0.0131

1st October
11th October
21st October
1st November
11th November
LSD

18.42a
18.43 a
18.43 a
18.38 b
18.29c
0.02

Year 2014-15
63.37 d
64.13 a
63.66 b
63.52 c
62.44 e
0.04

10.34 d
10.64 a
10.54 b
10.44 c
10.24 e
0.01

Means sharing similar letters do not differ (P< 0.05)
5. ACKNOWLEDGMENTS

4.

CONCLUSION

The authors are thankful to the field and lab staff of the
This work
revealed
thattechnical
sowing
dates
Faculty
of Agriculture
for their
support.

significantly affected almost all the considered
6.
REFERENCES
traits
during both years. It can be deduced
from the results that early sowing of sugar beet
1.
Organization
(FAO).
fromFood
2nd toand3rd Agricultural
week of October
is best for
Statistical yearbook 2019, Rome, Italy (2019).
sugar
beet under Dera Ismail Khan conditions.
2.

3.

4.

5.

6.

7.
8.
8

R. P. Singh, and M. Agrawal. Effects of sewage
sludge amendment on heavy metal accumulation
and consequent responses of Beta vulgaris plants.
Chemosphere, 67(11), 2229-2240 (2007).
C. W. Harvey, and J. V. Dutton. Root quality
and processing in thesugar beet Crop.Springer,
Dordrecht. (pp. 571-617) (1993).
N. Katerji, J. W. Van Hoorn, A. Hamdy, M.
Mastrorilli, and E. M. Karzel. Osmotic adjustment
of sugar beets in response to soil salinity and its
influence on stomatal conductance, growth and
yield. Agricultural Water Management, 34(1), 5769(1997).
H. R. Ebrahimian, S.Y. Sadeghian, M. R. Jahadakbar,
and Z. Abbasi. Study of adaptability and stability of
sugar beet monogerm cultivars in different locations
of Iran. Journal of sugar beet, 24: 1-13(2009).
N. S. Brar, B.S. Dhillon, K.S. Saini, and P.K. Sharma.
Agronomy of sugar beet cultivation-A review.
Agricultural Reviews, 36(3), 184-197 (2015).
Food and Agricultural Organization (FAO).
Statistical yearbook 2018, Rome, Italy (2018).
P. J. Hocking, and M. Stapper. Effects of sowing
time and nitrogen fertiliser on canola and wheat, and

nitrogen fertiliser on Indian mustard. I. Dry matter
production, grain yield, and yield components.
Australian Journal of Agricultural Research, 52,
5.
ACKNOWLEDGMENTS
The 623-634(2001).
authors are thankful to the field and lab staff of
9. M. J. Robertson, J.F. Holland, and R. Bambach.
the Faculty of Agriculture for their technical
Response of canola and Indian mustard to sowing
support.
date in the grain belt of north-eastern Australia.
Australian Journal of Experimental Agriculture 44,
43-52(2004).
10. B. Uzun, U. Zengın, S. Furat, and O. Akdesır.
Sowing date effects on growth, flowering, oil
content and seed yield of canola cultivars. Asian
Journal of Chemistry 21(3), 1957-1965(2009).
11. A. Ozel, and M. Ozguven. Effect of different planting
times on essential oil components of different
mint (Mentha spp.) varieties. Turkish Journal of
Agriculture and Forestry 26(5), 289-294(2002).
12. S. Z. Salmasi, K. A. Z. E. M, Ghassemi-Golez,
and S. Moghbeli. Effect of sowing date and
limited irrigation on the seed yield and quality of
dill (Anethum graveolens L.). Turkish journal of
agriculture and forestry 30(4), 281-286(2006).
13. A.A. Leilah, M. A. Badawi, E. M. Said, M. H.
Ghonema, and M. A. E. Abdou. Effects of planting
dates, plant populations and Nitrogen fertilization on
Sugar beet productivity under the newly reclaimed
sandy soil in Egypt. Scientific Journal of King
Faisal University (Basic and Applied Sciences)
6(1),95-110(2005).
14. M. S. Bhullar, S. K. Uppal, and M.L. Kapur. Effect
of agronomic practices and varieties on productivity
of sugar beet (Beta vulgaris L.) in semi-arid region
of Punjab. Journal of Research, Punjab Agricultural

58
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Imran Khan et al
University 46: 6-8 (2009).
M. A. Shah, M. Farooq, M. Shahzad, M.B. Khan,
and M. Hussain. Yield and phenological responses
of BT cotton to different sowing dates in semi-arid
climate. Pakistan Journal of Agricultural Sciences
54:233-239(2017).
statistics of Pakistan. Government of Pakistan
ministry of national food security & research
economic wing, Islamabad, 2015-16, p:11-18.
(2017).
M. A. Iqbal, and A. M. Saleem. Sugar beet potential
to beat sugarcane as a sugar crop in Pakistan.
American-Eurasian Journal of Agricultural &
Environmental Sciences 15(1), 36-44 (2015).
Z. Ahmad, P. Shah, K. M. Kakar, H. El-Sharkawi,
P. B. Gama, E. A. Khan, and S. Yamamoto. Sugar
beet (Beta vulgaris L.) response to different planting
methods and row geometries II: Effect on plant
growth and quality. Journal of Food, Agriculture &
Environment 8(2), 785-791(2010).
AOAC. Official Methods of Analysis of AOAC
International. 16th Ed. Washington, D.C. USA
(2005).
R. G. Steel, J. H. Torrie, and D. A. Dickey. Principles
and procedures of statistics: A biological approach.
McGraw-Hill. p. 352-358 (1997).
A. Husna, F. Mahmud, M.R. Islam, M.A. Mahmud,
and M. Ratna. Genetic variability, correlation and
path co-efficient analysis in bottle gourd (Lagenaria
siceraria L.). Advancesin Biological Research 5:
323-327(2011).
T. Mangala, J. Mandal, and V.K. Dhangrah.
Variation in flowering characters of bottle gourd.
HortFlora Research Spectrum 5 (1): 39-42 (2016).
G. S. Sanghera, L. Kashyap, V. Tyagi, R. P. Singh,
and B. Sharma. Impact of date of sowing on
manifestation of root yield and quality traits in sugar
beet (Beta vulgaris L.) under Punjab conditions.
Indian Journal of Sugarcane Technology 31(01),
23-28 (2016).
D.J. Jan, M. Iqbal, A. Ghafoor, K. Waseem, and
M.S. Jilani. Effect of NPK fertilizers and spacing on
the yield of bottle gourd (Lagenaria siceraria M.).
Pakistan Journal of Biological Sciences 3: 448-449
(2000).
M. K. Sheshama, M. S. Rekha, S. Kumar, R. N.
Meena, and V. Kumar. Influence of different sowing
dates and varieties on seed quality of soybean
in coastal Andhra Pradesh. Journal of Pure and
Applied Microbiology 10(4), 3087-3091(2016).
L. A. Okosun, M. D. Magaji, and A. I. Yakubu. Effect

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

of sowing date and planting distance on growth and
yield oftwo cultivars of roselle (Hibiscus sabdariffa
var. sabdariffa). Journal of Plant Sciences 1: 297305 (2006).
S. M. Selim, M. M. Ebtsam, M. S. H. Tawfik,
and A. I. Abou-Sreea. Effect of sowing date, sow
spacing and bio-fertilizer on yield and oil quality of
fennel plant (Foeniculum vulgare, Mill). Australian
Journal of Basic and Applied Sciences 7(2), 882894 (2013).
M. B. Karhale, P. R. Jaybhaye, B. V. Asewar, and
P. B. Shinde. Effect of Different Sowing Dates on
Growth and Yield of Kharif Sorghum Hybrids.
Karnataka Journal of Agricultural Sciences 24(3),
289-293 (2014).
B. Ahmed, M. Sultana, J. Zaman, S. K. Paul, M. M.
Rahman, M. R. Islam, and F. Majumdar. Effect of
sowing dates on the yield of sunflower. Bangladesh
Agronomy Journal 18(1), 1-5(2015).
S. Zaremohazabieh, S. A. Kazemeini, H. Ghadiri,
and M. Edalat. Impact of sowing Date and Tillage
Method on Morphophysiological Traits and Yield
of Corn. Journal of Biological and Environmental
Sciences 11(31), 51-58 (2017).
W. Liaqat, M. Akmal, and J. Ali. Sowing Dates
Effect on Production of High Yielding Maize
Varieties. Sarhad Journal of Agriculture 34(1), 102113 (2018).
M. Priyanka, K.S. Lakshmi, P. S. S. Reddy, D.S.
Reddy, and S.M. Bala Krishna. Interaction Effect of
Varieties and Sowing Dates on Growth and Quality
of Radish in Southern Agro Climatic Zone of
Andhra Pradesh, International Journal of Pure and
Applied Biosciences 6(5): 227-231 (2018).
H. M. Ferdous, Q. A. Khaliq, and A. Karim.
Effect of sowing dates on growth and yield of
tropical sugar beet. International Journal of
AgronomyandAgricultural Research 7(1), 53-60
(2015).
M. H. Ghonema. Effect of planting dates and
harvesting time on yield, yield components and
quality of sugar beet, Beta vulgaris, L. Mansoura
University Journal of Agricultural Sciences (Egypt)
23(7), 2971- 2979 (1998).
M. A. Badawi. Studies on sugar beet (Beta vulgaris
L.) (Unpublished doctoral dissertation), Faculty of
Agriculture, Mansoura University (1985).
A. A. Abd El-Gawad, H.K. Hassan, and W.H.
Hassany. Transplanting technique to adjust plant
stand of sugar beet under saline conditions: IResponse of sugar beet yield to transplanting missed

Sowing dates effect on sugar beet

37.

38.

39.

40.

hill by different transplant ages. Proceedings 9th of
Agronomy, 1-2 Sept. 2000, Minufiya University II:
533-548 (2000).
B. Petkeviciene. The effects of climate factors on
sugar beet early sowing timing. Agronomy Research
7: 436–43(2009).
N. Elsherbini. Sowing date and plant density
influences on yield and quality of some sugar beet
varieties grown in sandy soils under drip irrigation
system. Journal of Egyptian Academy Society of
Environmental Development 13(2), 73-85 (2012).
H. E. A. Nemeata Alla. Yield and quality of
sugar beet as affected by sowing date, nitrogen
level and foliar spraying with calcium. Journal of
Agriculturural Research Kafr El-Sheikh University
42(1): 170-188 (2016).
C. V. Ratnavathi, R. K. Sivanuri, B. S. V. Kumar, D.
G. Krishna and J.V. Patil. Effect of time of planting

59

on cane yield and quality characters in sweet
sorghum. Journal of Sustainable Bioenergy Systems
2(1), 1-9 (2012).
41. K. D. Lamani, and S. I. Halikatti. Performance of
Sugar Beet (Beta vulgaris) to Different Dates of
Sowing under Temperature Regime. International
Journal of Plant and Soil Science 1-12 (2019).
42. S. Karbalaei, A. Mehraban, H. R. Mobasser, and
Z. Bitarafan. Sowing date and transplant root size
effects on transplanted sugar beet in spring planting.
Annals of Biological Research 3(7), 3474-3478
(2012).
43. R. A. I. Abou Mostafa, El-Abbas, E.M. Rabie,
and Kh.A. Aboshady. Agronomic and economic
evaluation for some patterns of intercropping faba
bean with sugar beet under two sowing dates.
Journal of Agricultural Research, Kafrelsheikh
University 38, 443-457 (2012).

