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SUNFLOWER PRODUC’I‘IVITY IN RELATION ’I‘O
COMPE’I‘I’I‘ION BETWEEN PLANTS '

_ Plant density greatly affects’ the realxzat;on of
the potential productivity of plants, For example,
increasing of densities of sunflower variety Pere-
dovik from 5,000 to 57,000 per hectare resulted
in a reduction of seed yield per head by over 3
times -under conditions of ample moisture stocks
in soil in 1966 and by 5 times in the arid year
of 1969 (Rig. 1). However, seed yield per hec—
" tare increases with plant density up to- a cer-.
tain level due to a more productive utiization of-
" the growth area resources under conditions of
compeh‘aon between plants. ’I‘hus, by its physio-
logical state the optimal sunflower phenotype ‘con=-
siderably differs from the maximum oné, In parti-
cular, under minimum competition at 5000 plants/ha
(area of. nutrition 140 x 140 cm) the yleld was al-
-most equal through seasons differing in precxptta-
tion, while the moisture level of the soxl affects’
the yleld as plant densities mcreaser Hence, va- -
riation in environmental" conditions , and consequent- '
ly managerial practu_es affect the yield level
mainly by the change of compe‘utwe relahonshxps
between plants., Studies of these relationships
‘are thérefore also necessary ‘for better under-
stand.mg of prmcxples of mter'ac’aon between geno—
type and year.

"~ Unlike other prOper‘ues suscephble to compe—~
tition, the reaction of sunflower stalk lengtht to-
‘density qualitatively changes dependmg on whlch
of the environmental factors is in its minimum,

" Though compehuon for 111ummat1on increased with

 greater densities in 1966 and 1969, the stalk

length -increased only in the humid year (Fig. -1).

Under draught conditions with higher plant densi-
ties competition for water becomes stronger thus

hampemng the stalk grow‘th. That is Why the
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'Fig. 1. Response of a sunflower plant o.
the Peredovik variety to heavy seeding .. .
-~under moist (1966) and arid (1969) condi- = .
tions . L :



length .of internodes of the stalk represents an
important factor in analyzing compehtwe sztua—- =
‘tions on sunﬂower fields, = , v T
\ | | Table .

Seed. Yield of Sunﬂower (g per plant)
in Different. Seasons, Peredovzx

- Variety
S Seasons

Factor: PR — A -

‘ 1966 1973 1969
Precipitation in May = S
August, mm = - 517 261 ,13‘7 ‘
Yield at plant den51ty - -
of 40,000 plants/ha o 7248 68,5 41.9
Yield at ophmal den- - - . o -
sity S Lo 5308 ’ 6805 N 89 6
Optimal density, ~. Ty o o
thousand plants/ha . 57 40 20

It might seen at first glance' that ‘'under un- .
favourable conditions competition becomes stron-
ger, But that is observed only at. unchangeable »
plant densities (Table). However, different plant
densities are opumal for different conditions, If
~we compare, the mean productivity of plants in -
optimal densities we can ‘see that a genotype . is |
the most effect.lvely realized under the most un~ - |
favourable conditions due to a lower rate of mu~
tual depression between plants., This means; in
particular,. that at optimal densities yield'increa-
ses owing to irrigation and fertilization are limited
not by the genetic potential of plant productivity,
but by a more intensive- compe’uhon for other en-
vironmental  factors as competition for water and |
nutrition decreases. The search for means of in- ‘
creasing sunflower productivity therefore necessi- |
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ytates an analysis of pamcular sxtuatlons of com- .

‘petition in different. condxtlons of cultlva‘uons.

. When  studying situations of competition it is ,
important to find:out for which factors the plants
compete first of all, for the deficiency of these

' particular factors mostly determines the yield le- -

vel, As an example we. ‘can- take compehuon for
light, water and available soil nitrogen in sun- '
flower crops grown. without fertilization and irri-
gation in the year of 1971, which is typ1ca1 for
the Krasnodar Territory in terms of prec1p1tat10n.
Before budding: the mean LAI of the crops in-
creased from 0,6 at a density of 2 planl:s/sq m
to L06 &t a density of 2 plants/sq m, that is il-
lummatxon of the leaves even in very dense

- crops was never below the zone of light satura- -

tion. of photosynthesxs. However-, the net photo-
synthetxc productlvfcy dropped in proportion to
the leaf aréa in the fourth power, i.e. it was
practically 1ndependent of the leaf area (Fig. 2).
A similar pattern was observed during the pe-
'riod from budding to ﬂowermg when the mean

LAI varied from L2 to L7 sq m[sq m. Hence, -

under studied conditions an abrupt reduction of
photosynthetic productivity with ‘an increased.
plant density cannot be explauned by compehtzon
for light.

Compeh’uon for water between the plants'
root systems is clearly observed at the phase
of 13-14 leaves even at such densities when.
there are no differences in leaf areas and in
biological masses of individual plants, With plant
doubling per square meter the quantity of sap
per one stalk decreased three times, Following .
- the reduction of density the general quantity of
sap for 1 sq m of the crop increased and was
proportional to the soil moisture level determined
at the level of 0-30 cm at points equally dis- -
tanced from the neighbouring plants (Fig. 3).
Even at this time, therefore, at optimal -density
‘the active absorption of water by sunflower roots

‘was: determined by the presence:- of available wa-_ -
‘ter ‘in the soil. Only at the density of 2 plants/m?
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the intensity of water uptake by root systems was

50% higher on average per plant. than that at the
‘plant density of 4 plants/mZ2. Obviously, by that
time the roots of two plants per square meter

- had not yet completely occupied their respective

~olumes of soil, and for this reason the respec-~
tive point on the graph (Fig. 3) deviates from the
regression line. A steadily exacerbated compe-
tition for water was observed at the budding and -
- flowering phases. -
’ There is an opinion that on the Kuban cherno-
zem ‘sunflower requxrements for nitrogen are ra-
ther well ‘satisfied, and there be no considerable
competition for this element in crops of optimal
density. Direct determinations have shown, howe-
ver, that at the densities of 2 plants/m2 and more
'mtrogen absorption calculated to. full maturity in
grams per plant is mversely proportional. to the
plant density (Fig. 4). Hence, the total nitrogen
uptake from unit area of the optimal density crop
is not determined by the sum of plant require-
ments, but by the presence of available nitrogen
forms in the crop. This means, that in the avail-
able conaitions competition between plants for nit-
rogen greally affects the formation of yield by -sun-
flower plants in the field, Detaued studies have
shown that plants begin to compete very early for
nitrogen and for water; at an optimal density plants
uptake avallable nitrogen before the start of a
- critical pemod flowering and embryo develop-~
ment, thus providing an -effective utilization of
soil fertility for yield formation.

‘Thus, under studied conditions competition
for light between seedlings is less important for
vield formation than competition for water and nut-
rients, In the majority of sunflower producing re-
gions sunflower pla.nts are not better provided.
with water than in the Krasnodar Territory. In
this case it is impossible to ehmma‘ce competl—
tion for nitrogen by fertilization because this in-
creases transpiration and . therefore intensities'
competition for water. This situation is apparent—
Iy typlcal for sunflower culhvated thhout J.rmga-
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tion. This must be taken into account not only
in developing methods. of cultivation, but also in
designing the ideal sunflower ftype for breeding.
Obviously, an ideal type of plant with short and
erect leaves, as proposed for rice and wheat
following studies of their competition for light,
cannot be considered as ideal for sunflower, .

But we have found that for produchVe sunflower.

genotypes those properties are obllgator*y which
are favourable for effective utilization of absorb-
ed nitrogen for the seed yxeld formatxon.
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