Lucrari Stiintifice — vol. 57 (1) 2014, seria Agronomie

PRELIMINARY RESULTS REGARDING THE EFFECTS
OF EXTREME CLIMATIC CONDITIONS ON THE YIELD QUALITY
OF DIFFERENT ROMANIAN POTATO VARIETIES

Nina BARASCU', Victor DONESCU', Marcel DUDA?,
Daniela DONESCU', Maria IANOSI'

e-mail: nina.barascu@gmail.com

Abstract

Experiments with varieties Christian, Cumidava, Roclas and Rustic took place in Brasov, in 2012 and 2013, years, very
distinct from the point of view of climate during potato growing season. Extreme climate conditions during the growing
season of potatoes can strongly disrupt the tubers growth processes, this being reflected on the yield structure. Very
high temperatures and drought in 2012 have affected potato crops in the most important production phenological phase,
the period of budding-flourishing, when susceptibility face to soil humidity is highest. During this period was the largest
consumer of water. Because of these unfavorable circumstances, the new tubers suffered quantitative and qualitative
depreciations by deformation, dehydration, second growth and sprouting. In the year 2013, characterized by alternate
rainy periods with periods without rain and higher temperatures than normal, have determined foliage lush growth that
could not self-holds and went into a very early decline. Thus, starting with first decade of August, the plants were dried
on an accelerated basis, starch accumulation and tubers growth being halted. Following the comparison of the years was
found differences of varieties yield between 19.7 and 26.8 t/ha. Towards 2012, on 2013, varieties yield was 3-4 times
higher and the starch content of plant varieties averaging 1.28%, significant differences being on Roclas and Rustic. In
2012 the average percentage of tubers depreciation by deformation was 84.9%, dehydration -27,9%, second growth -
2.6% and sprouting -24.4%. The research, in addition to the data provided from the reaction conditions of cultivated
varieties, put the bases of future research on the yield quality in different agro-climatic contexts.
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The research goal is the collection of data
for the development of a monitoring system to
establish quantitative and qualitative effects due to
climatic conditions for different potato varieties
and cultivation technologies.

By choosing varieties and cultivation
technology management effect of unfavorable
environmental factors may diminish, what is a
particularly important reason in terms of climate
change on ensuring a greater constant yield.

The features that determine the quality of
potatoes are genetically determined, so they are
varietiy characters which are strongly influenced
by environmental conditions.

The scientific literature indicates substantial
qualitative changes under the influence of
environmental  conditions and  cultivation
technology.

High temperatures are slowing the initiation
process of tubers formation, resulting the reduction
on the number of tubers in a nest and accumulation

of dry matter (Quiroz R. et al. 2011) and can affect
the quality in terms of size output or may cause
deformations more or less accentuated (Rousselle
P., 1996)

An important limiting factor for non-
irrigated crops is soil moisture deficit recorded
more frequently in times of great importance for
the growth and development of potato plants
(Donescu V., lanosi S., 2012).

MATERIAL AND METHOD

The study on the effects of extreme climate
conditions on the quality of potato yield has been
conducted in NIRSD Brasov, on four Romanian
varieties: Christian, Roclas, Cumidava and Rustic in
the period 2012-2013.

All four varieties were studied in the context of
a growing technology experiences, on the level of
fertilization with 600 kg/ha NPK (nitrogen,
phosphorus,  potasium)  15:15:15,  un-irrigated
conditions, on a cernoziomoid soil with the following
characteristics: clay: 30%, pH-6, hummus-4.5%,
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mobile phosphorus-50 ppm, mobile potassium-over
100 ppm, the degree of saturation in base-over 85%.

In those two years, for each variety, were
collected samples which were analyzed quantitatively
and qualitatively. Thus, have been determined: the
structure size of tubers mass, starch content and, the
percentage of tubers which impaired the physics
quality.

For the determination of starch content have
been taken from tuber mass average samples of 1 kg
from each variety on 3 replications. Determination of
the percentage of starch was done using the Polikeit
balance.

To determine the percentage of tubers which
have undergone qualitative depreciation
(deformation, dehydration, re-growth, sprouting) were
taken average samples of 200 tubers.

Climatic conditions. In 2012, the high
temperatures and the lack of water in the soil affected
potato crops in the most important phenological
phase for yield accumulation, budding-flourished

period, when susceptibility given soil humidity is
highest, a period with the highest water consumption
(lanosi S., 2002).

The drought installed on the second decade of
June has deepened with the growing frequency of
extremely hot days without precipitation.
temperatures
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exceeded in majorityt days the temperature threshold
for starch formation and for the growth of tubers that
was appreciated by Constantinescu Ecaterina (1969)
and Burton W.G. quote by lanosi S., (2002), to 29°C
or event 25°C on drought conditions. Due reduced
development of the foliage in  non-irrigated
conditions, since the beginning of July was registered
the intensly senescence of canopy.

The average temperature for the period 1
March to 30 September 2013 has surpassed 1,9°C
MMA, and the total amount of rainfall fell was close
(92,3%) of multiannual amount for Brasov (figure 7).

In 2013, the last decade of April and the first
decade of May have achieved optimum conditions for
planting of potatoes. After emerging, rainy periods
alternated with periods without rain and higher
temperatures than normal ones, which have
remained below the values recorded in the same
period of the year 2012, have boosted the lush
growth of potato foliage (figure 2).

This context has favoured tubers growth and
starch accumulation until mid-July, when, due to low
rainfall and high temperatures, the foliage has been
unable to sustain itself, photosynthetic activity going
into decline as early as the first decade of August.
The plants were dried on an accelerated basis, starch
accumulation and growing of tubers being halted.
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Figure 1 Average temperatures (monthly decade) during the growing season, Brasov 2012-2013

RESULTS AND DISCUSSION

Research report a number of important
issues related to the influence of climate
conditions on the reaction in production
conditions and on the physical and
technological qualities of potato native
varieties.

190

As a result of observations made there
have been yield differences, especially in the
size structure of the tubers mass, the number
of harvested tubers, in the starch content, and
the percentage of tubers from which impaired
the physics quality.

The yield obtained from all varieties
was approximately 3-4 times higher in 2013
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than in 2012, with yield over 30 t/ha, as we
observed to Christian, Cumidava and Roclas

varieties.
As

noted

in table

1, the

differences in the years 2013 and 2012 were

placed between 19.7 t/ha - Cumidava and 26.8

t/ha- Christian.
As regards the relationship between the

yield level of two years they are particularly

high compared to the varieties characteristic
in years without climatic excesses, in non-

irrigated conditions at Bragsov. At Rustic and
Christian varieties yield ratio being of' 4.7 and

4.0, while at Cumidava and Roclas varieties
they were located between 2.8 and 3.2.
On all varieties studied, amplitude ratio

values indicate a particularly large variation
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in yield from one year to another (figure 2).

Figure 3 shows comparatively, for
2012-2013, the size structure of the potato
varieties yield.

It is found that in the year 2012, the
growth and development of tubers has been
halted by lack of rainfall during yield
accumulation.

On all varieties the yield of tubers larger
than 55 mm was less than 1 t/ha and the yield
of seed potato fraction ranged between 4.0
and 8.1 t/ha. Comparatively, in 2013 yield of
fraction greater than 55 mm from varieties
taken into study were between 3.9 t/ha
(Rustic) and 14.8 t/ha (Cumidava) and yield
with a diameter of 30-55 mm was between
14.7 and 24.5 t/ha (table 2, figure 4).
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Figure 2 The amount of rainfall during vegetation period (monthly decade), Bragov 2012-2013
Table 1
The magnitude variation of total yield in 2012-2013
. Average yield | Minimum (2012) | Maximum (2013) Maximum- Maximum/
Variety . -
t/ha minimum minimum
Christian 22.3 8.9 35.7 26.8 4.0
Cumidava 20.5 10.7 304 19.7 2.8
Roclas 20.8 9.9 31.6 21.7 3.2
Rustic 17.4 6.1 28.7 22.6 4.7
Average 8.9 31.6 21.7 3.7
Due to different climatic conditions, in differentiated in two years, at Christian

2013 the proportion of accumulated starch
was on average with 1.28 % higher at potato
varieties investigated (19.7%).

The starch content was not significantly
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(17.00%) and Cumidava (21.25%) varieties.
On Roclas and Rustic varieties, in 2012

conditions, unfavorable for starch

accumulation, percentages of starch were
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significantly reduced than in 2013, declines by dehydration, second growth and
respectively  16.08% given to 19.52% sprouting. Thus, the lowest percentage of
(Roclas) and 19.08% given to 21.25% deformed tubers (40%) was recorded at
(Rustic). Christian, while to Cumidava, Roclas and

In 2012, due to the persistence of very
high temperatures and drought, the new tubers
suffered serious quantitative and qualitative

Rustic varieties the percentage of deformed
tubers rised to 100% (table 3, table 4).

40 1 2012 2013
35 -
m -
g 30
o 25 -
0 i
2 20
@ 15 -
Qo
3 10 -
ql I =
0
Christian |Cumidava| Roclas Rustic Christian |Cumidava| Roclas Rustic
@ >55 mm 1,0 1,0 0,8 0,1 9,5 14,8 12,6 3,9
@ 30-55 mm 7,0 7,6 8,1 4,0 24,5 14,7 17,7 22,4
0 <30 mm 0,9 1,9 1,0 21 1,7 0,9 1,3 2,4
Figure 3 The tubers yield on size fractions of different potato varieties.
Table 2
The average level and variation of starch content in 2012-2013
2012 2013 Average 2012-2013
Variety Test Test Test
% starch Duncan % starch Duncan % starch Duncan
Christian 16.75 CD 17.25 Cc 17.00 D
Cumidava 2175 | A 2075 | A 21.25 A
Roclas 16.08 D 19.52 B 17.80 C
Rustic 19.08 B 21.25 A 20.17 B
Average 18.42 - 19.70 +1.28* 19.05 (CV=2.87%)
LSD5% (average year) = 0.36%
LSD5% average variety) = 0.69%
LSD5% (interaction year*variety) = 0.97%
Table 3
The amplitude variation of starch in 2012-2013
% starch | Minimum (2012) | Maximum (2013) Maximum- .
. . Maximum/
Variety o Minimum L
%o o minimum
Christian 17.0 16.8 17.3 0.5 1.0
Cumidava 21.3 21.8 20.8 -1.0 1.0
Roclas 17.8 16.1 19.5 3.4 1.2
Rustic 20.2 19.1 213 22 1.1
Average 18.4 19.7 1.28 1.1
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Table 4
The percentage of tubers deprereciated due to excessive climatic conditions, Bragov-2012
The percentage of tubers depreciated through:
Variety Deformation Dehydration Second growth Sprouting
% *Test % *Test % *Test % *Test
Duncan Duncan Duncan Duncan
Christian 40.4 B 5.6 B 0 B 29.8 AB
Cumidava 95.8 A 28.0 AB 0 B 51.9 A
Roclas 100.0 A 22.3 A 0 B 4.2 B
Rustic 100.0 A 55.7 A 10.3 A 12.0 B
Media 84.9 27.9 2.6 24,4
* Test Duncan p = 0.05%
Dehydration has been present at all and 26.8 t/ha

potato varieties, the lowest percentage of
dehydrated tubers (5,6%) was recorded at
Christian, the maximum being recorded to
Rustic (55,7%).

The second growth of tubers have been
reported only to Rustic variety on which
10.3% of tubers have manifested this
impairment.

Sprouting was present at all varieties,
the most intense being to Cumidava (51.9%)
and Christian (29.8%) varieties.

At the observations carried out in 2013
the impairment phenomena of physical
quality of the tubers (second growth,
deformation, dehydration and sprouting) were
absent.

CONCLUSIONS

Extreme climate conditions, with very
high temperatures and low level of rainfall led
to achieve in 2012 very low yields from the
point of view of quantity and quality.

In 2013 the early collapse of foliage led
in halting of yield accumulation.

Following the comparison of the years,
have found differences in yield between 19.7
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Towards 2012, on 2013 potato varieties
yield was 3-4 times higher and starch content
was on average 1.28%, the diferences being
significantly to Roclas and Rustic varieties.

In 2012, the average percentage of
tubers impaired by deformation was 84,9%,
by dehydration -27,9%, second growth - 2,6%
and sprouting - 24,4%.
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