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Abstract: The experience has shown that in the Western Kazakhstan region, where temperature rapidly rises
in spring, planting dates act as an independent agricultural factor accelerating the growth and the development
of potato plants, what contributes to early accumulation of the high-quality tuber crop. 
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INTRODUCTION When planting on 20th-30th April the seedlings

The climate of Western Kazakhstan is extremely damaged by frosts. These dates frosts are short (it is
continental and is characterized  by  sunny,  quite  hot observed only at night and sometimes lasts a few
summer, relatively cold winter and a small amount of minutes) and do not do much harm to seedlings.
rainfall. The previously conducted studies have shown that

During the spring transition period the temperature the crop is reduced in case of the delayed planting [3-5].
rise is accompanied by the increase in the amount of Therefore, studying the impact of the potato planting
rainfall. However, the total amount of rainfall is small and dates on obtaining the early production for summer
it could not supply the water consumed by evaporation. consumption is of great interest. Hence, in 2009 -2011 the
Under these conditions, when the period of a favourable special experiments were made: three planting dates were
combination of temperature, soil and air humidity is short, studied: 20th April (too early), 30th April (early) and 10th
the tuber planting should not be delayed. May (standard). The study objects were two varieties: the

The late spring frosts constitute a big danger to middle-early Nevsky (recognized) one and the promising
potato, as it could be possible at night, especially during early variety Udacha. Planting was carried out by tubers
the so-called "return of frosts". In the Western sprouted in the light within 30-40 days, weighing 50-80 g,
Kazakhstan region frosts usually end in the first half of according to the chart 70x25 sm.
May, but light frosts (- 0,7; - 0,2°C) are observed in about The experiments were carried out systematically
20% of the years and in the second half of May. The date using  the  tiered  arrangement of options in the
of the late spring frost end while planting potato, experiment. The total area of the experimental plot is 84
especially the early varieties for the summer consumption, m2, the accounting one - is 56 m2, there is fourfold
is particularly important as its haulm is damaged by frequency.
relatively small drops in temperature below zero. During the vegetation period for all the experiment

The danger of the late spring frosts to the newly options the phenological observations were daily
tillered potato is low, as the light late spring frosts which conducted. The plant density was calculated after the full
are above - 1.5°C have no significant negative impact on seedlings emergence and before the harvesting in all the
the tuber crop at the sprouting stage [1, 2]. plots for all the experiment frequencies. 

emerge in the middle of May and it is unlikely to be
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The plant height was determined by measuring every over 3 years there were 6.5 tubers, for the Udacha variety -
10 days ten consecutive standing bushes in each plot in 6.9, 7.2, 7.5 and 7.2 respectively, ieby average over 3 years
all frequencies. Dynamics of haulm accumulation was there is 0.7 tuber more.
determined by weighing ten typical bushes from each plot While planting on 30th April the number of tubers
in all options at the development stages and while remained almost the same, but while planting on 10th May
dynamic diggings. The first on was carried out in 50 days it decreased in comparison with the first planting dates for
after planting, the second one - in 10 days after the first the Nevsky variety by 1.2 tubers and for the Udacha
one. While dynamic diggings the haulm mass and the variety by 1.0 tuber.
number of stems, leaves, its weight, the number of tubers, In 60 days after planting, the number of tubers under
its weight, the leaf assimilation area, the rate of a bush increased significantly in both varieties during all
photosynthesis were determined. the planting dates Thus, in60 days after planting, the

The solids were determined by drying a sample of planting on 20th April increased in comparison with the
average tubers to constant weight at the temperature first observation by average over 3 years by 2.4 tubers,
of 105 °C. while planting on 30th April - by 1.5s, while planting on
The starch content in tubers was determined by a 10th May by 2, 3 tubers and for the Udacha variety - by
specific weight on the scales VLKT-500. 2.4, 2.4 and 2.9 tubers respectively. These data show that
Vitamin C was determined according to Prokoshev. in 60 days after planting at the early planting stages the
Sugar was determined according to Bertrand. formation of tubers has already become slower and while
The protein content in tubers was determined by the planting in May, this process is quite intense.
photocolorimetric method using the orange colorant Differences  depending  on  the  biological  features
"Zh" [6]. of the variety and planting dates were visible not only in
Nitrate content was determined by potentiometric the number of tubers, but also according to its weight.
method using ion-selective electrodes. Thus, the weight of tubers in the bush of the Nevsky

The crop accounting was carried out by total dates in 2009 amounted to 38.4 g, during the second ones
harvesting and weighing on scales. For the purpose of - 35.6 g, or by 2.8 g less, during the third ones 24.8 g,
determining the crop structure before the total harvesting which is less than during the first planting dates by 13.6
in each plot in all frequencies 10 typical bushes were g and in comparison with the second planting dates - by
harvested. 10.8 g.

Planting dates significantly affect the duration of For the Udacha variety the tuber weight from one
certain interstage periods, the growth of plants, the plant during the first planting dates in 2009 amounted to
accumulation of tops, the number of stems and leaves on 71.8 g, during the second ones - 65.1 g, during the third
the bush, its weight, the formation of the leaf area. ones - 50.4 g, which is more than in Nevsky variety by

The more complete use of the favourable time for 33.4, 29, 5 and 25.6 g respectively. In 2010 and 2011 the
potatoes could be to a large extent solved by transferring crops at this date was larger, that is probably due to more
the planting dates of this culture in spring to the earlier favourable weather conditions of spring, but the overall
dates, in order to buy time for the rapid development of pattern of the tuber mass formation remains the same.
the potato plant, especially for tuber formation. The task In 60 days after planting the tuber weight in all
is to create the conditions under which the plants before options increased significantly. Thus, the weight of
the high temperatures have a well-developed root system tubers for the Nevsky variety during the first planting
and heavy enough haulm, which could protect the soil dates in 2009 increased by 5.7 times, during the second
from overheating. planting dates - by 5.5 times, during the third planting

While producing the early potatoes for summer dates - by 7 times, in 2010 by 5.2; 5.0 and 5.9 times
consumption the early formation of the tuber number and respectively, in 2011 - by 6.6, 5.5 and 5.5 times.
weight is essential, which is influenced by the variety and A similar pattern is also observed for the Udacha
the planting dates [7, 8]? variety. But the weight of tubers in the bush of this

Thus, in 50 days after planting the number of tubers variety was significantly more than those for the Nevsky
in the bush for the Nevsky variety while planting on 20th variety. By average over 3 years the weight of tubers of
April was 6.2 in 2009, in 2010 - 6.7, in 2011 - 6.8, by average one  plant  during  the  first  planting dates was 448.1 g, 

number of tubers in the bush of the Nevsky variety while

variety in 50 days after planting during the first planting
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Table 1: Yield of Potato Tubers in 50 Days after Planting, T/Ha.
2009 2010 2011 Average over 3 Years
----------------------------- ------------------------------- -------------------------------- -------------------------------

Variety Planting Dates Total Commercial Total Commer cial Total Commercial Total Commercial
Nevsky 20th April 2.19 0.65 2.54 0.73 2.75 0.88 2.49 0.75

30th April 2.03 0.62 2.28 0.69 2.54 0.81 2.28 0.70
10th May 1.41 0.25 1.73 0.34 1.97 0.61 1.70 0.40

Udacha 20th April 4.09 1.52 4.25 1.63 4.40 1.78 4.24 1.64
30th April 3.71 0.98 3.81 1.26 4.19 1.69 3.90 1.31
10th May 2.87 0.63 3.07 0.94 3.52 0.75 3.15 0.77

Table 2: Yield of Potato Tubers in 60 Days after Planting, T/Ha.
2009 2010 2011 Average over 3 Years
----------------------------- ------------------------------- -------------------------------- -------------------------------

Variety Planting Dates To tal Commercial Total Commercial Total Commercial Total Commercial
Nevsky 20th April 12.5 6.2 13.4 5.5 18.2 9.6 14.7 7.1

30th April 11.2 5.6 11.6 5.0 13.9 4.1 12.2 4.9
10th May 9.9 4.1 10.3 4.8 10.8 3.6 10.3 4.1

Udacha 20th April 24.6 11.5 22.8 10.8 29.2 15.4 23.5 12.5
30th April 24.4 11.3 22.8 10.4 29.1 15.2 25.4 12.3
10th May 18.6 9.4 19.3 9.6 19.4 10.0 19.1 9.6

Table 3: Early Potato Yield during Final Harvesting on 20th July.
Yield, T/Ha
----------------------------------------------------------

Variety Planting Dates 2009 2010 2011 Average over 3 Years
Nevsky 20th April 27.9 28.2 32.4 29.5

30th April 28.8 30.4 32.8 30.6
10th May 25.4 25.8 26.6 25.9

Udacha 20th April 31.3 32.4 35.7 33.3
30th April 30.8 33.8 35.9 33.5
10th May 27.1 26.2 28.5 27.2
LCD 3.32 1.29 0.95 1.78I

LCD 1.93 0.74 0.55 1.03II

LCD 2.36 0.91 0.68 0.56III

which is more than for the Nevsky variety by 189.6 g,
during the second planting dates - by 231.1 g, during the
third dates - by 153.6 g respectively.

The data on the dynamics of formation and total and
commercial yield, especially while producing the early
potatoes for summer consumption are of a great practical
interest.

Thus, in 50 days after planting the tubers yield while
planting in April was significantly higher than those of
the planting dates in May (Table 1).

The total yield of the Udacha variety was higher.
During the first planting dates in 2009 it was 4.09 t / ha,
during  the second  ones - 4.25 t / ha, during the third
ones - 4.40 t / ha, which was more than in the Nevsky
variety by 1.9 t / ha; 1.71 t / ha; 1.65 t / ha respectively.

There was a similar pattern in 2010 and 2011. While
determing the commercial crop the same pattern is
observed.

In 60 days after planting the yield increased during all
the planting dates, but it was the highest during the first
planting dates (Table 2).

By average over 3 years the Nevsky variety yield
increased by 12.21 t / ha during the first planting dates,
during the second ones - by 9.9 t / ha, during the third
ones - by 8.6 t / ha and the Udacha variety yield increased
by 21.26; 21.5 and 15.9 t / ha respectively.

The impact of planting dates on the early potato yield
is also traced during the final summer harvesting on 20th
July (Table 3).

The review of the yield data shows, that there is no
difference between the first and the second planting
dates. During the third planting dates the significant
decline in yield for both varieties is observed.

Planting dates have had a certain impact on the tuber
quality, what is essential while solving the urgent issues
of the early potato production development.

The crop structure analysis showed that at all the
planting stages the tuber vendibility was very high and its
degree was determined by both the planting dates and the
weather conditions during the vegetation period.

The vendibility of the Udacha variety tubers was
higher than that by average over 3 years in the Nevsky
variety during the first planting dates by 3.9%, during the
second ones - by 3.2, during the third one - by 1.4%.

The solids content during the first planting dates for
the Nevsky variety differed from 21.3 to 22.4%, during the
second ones - from 21.8 to 23.6, during the third ones -
from 20.4 to 21.8%, what was less than during the first
planting dates by 0.6 - 0.9% and as compared with the
second ones - by 1.4 -1.8%. 
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Fig. 1: Solids Content of Tubers According to Planting
Dates.

Fig. 2: Starch Content of Potato Tubers According to
Planting Dates.

The starch content in tubers varied according to both
the varieties and the planting dates, as well as the
prevailing weather conditions during the vegetation
period. By average over 3 years the starch content in the
Nevsky variety tubers was 15.9%, during the first and
second planting dates for the Udacha variety it was
contained 14.7%, during the third ones it was lower by
1.4%.

The analysis of the vitamin C content in the tubers
shows that in fresh tubers its content is higher than in
more mature tubers.

The studies have also shown that the planting dates
and weather conditions during the vegetation period have
a certain impact on the sugar content in tubers.

In general, the sugar content in tubers was low and
for the Nevsky variety was from 0.31 to 0.35%. By average
over 3 years the sugar content in the Nevsky variety
tubers was 0.34% during the first dates, i.e. due to the
later planting the slight decline in the sugar content is
observed.

There is also a similar pattern for the Udacha variety,
in this variety the lower sugar content is observed. During
the first  dates  the  sugar  content  in  tubers  was  0.31%,

during the second ones - 0.28% and during the third ones
- 0.26%, what is less than in the Nevsky variety by 0.3, 0.5
and 0.5% respectively.

The protein content in tubers was low. By average
over 3 years the highest protein content (2.4%) was
detected in both varieties during the first planting dates.

The lowest nitrate content in tubers was observed
while planting on 20th April, by average over 3 years in
the Nevsky variety tubers the content was 91.8 mg / kg, in
the Udacha variety tubers the content was - 89.1 mg / kg.
While planting on 10th May by average over 3 years the
nitrate content in the Nevsky variety tubers was 102.1 mg
/ kg, in the Udacha variety tubers the content was - 95.7
mg / kg, what is significantly lower than MAC (250 mg /
kg).

CONCLUSIONS

Planting dates impact much on the growth processes
of the potato plants, the duration of the interstage
periods. While planting in April the plants form
heavy developed bushes, more leafy stems, the tops
and leaf assimilation area extend, the photosynthetic
rate increases, what contributes to early
accumulation of the high-quality tuber crop.
While planting in April by 20th July the yield of the
Nevsky variety reaches 30.6 t / ha, the Udacha
variety - 33.5 t / ha. 
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