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Original research paper

COTTON IRRIGATION REGIME UNDER CONDITIONS OF
REGULATED WATER DEFICIT

Ivan Saldzhiev*, Dragica Spasova**

Abstract '

Field trial on cotton (Perla cultivar) was carried out during the 2001-2006
period on leached vertisols under irrigation regime of sprinkling — 75 % of the
field moisture capacity (FMC) for the soil layer of 0-40 ¢cm. The trial included
the following variants: 1. Two irrigations of 400 mm per hectare — the first
one at the bud formation stage and the second — at the blooming stage; 2. Two
irrigations of 400 mm — the first one at the blooming stage and the second —
at the boll formation stage; 3. Single irrigation of 500 mm at the blooming
stage; 4. Single irrigation of 600 mm at the blooming — boll formations period;
5. Non-irrigated variant— standard. It was established that the best results
were obtained at the variant with second time irrigation of 400 mm at the bud
formation stage and at the blooming period. This irrigation provided 36.0 %
(747 kg/ha) higher yield as compared to non-irrigated cotton. Thisirrigation
regime realizes higher productivity per 1000 m* per hectare irrigating water
producing 934 kg/ha more seed cotton than the non-irrigated variant.
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FROVAVAIYVILY \\WVPIMIIPUIDY TLY ARELS, ) AU IADBUANY BarbT VU JUV UL 11 BU
derodaza MacoBHO LyTewe Ha NAMYKOT; 4) eAHO HaBOAHYBame co 600 mm/
ha Bo mefydaszen nepronot nyrewe — gopmupame uyuxa; 5) BapujaHTa 6e3
HaBOJIHYBae — CTaHOapA.

Hajnobpu pesynratit Gea NoGueHM of mpBaTa BapHjaHTaTa co IBe
Hasonnysawa co 400 mm/ha — npeoto Bo Qenodasa Gyronmsaumja Ha
[aMyKOT, a BTOPOTO BO (eHodasza MacoBHO UyTewe. CNOpeaeHo co
CTaHIap/IOT, TPUHOCOT BO MPBATA BaPHjaHTa € MOBHCOK 3a 36,0% (747 kg/ha)
Y NpolyKTHBHOCTA € HajBucoka of 1.000 m*/ha Boaa, T.e. anconyTHo 3a 934
kg/ha noeeke cypos namyk.

Kayunu 360posu. nawvyx, naeoonysare, nopma na HABOOHYBAE, NPUHOC HA
HAMYK

1. Introduction

Bulgarian cotton has been defined by the optimal and rational irrigation
regimes, pre irrigation soil humidity, and the soil depth humidity as well as
by the period of watering. It was found out a single irrigation quantity and
irrigation rate during the years with different rainfall provision for the main
soil type — leached vertisols.

During the last 20 years the deficit of irrigation water and its value have
been increased. Therefore it has become necessary for this situation those steps
to'be taken in order to reduce cotton irrigation depth, with a reason to receive
a:high effect from unit of irrigated water and unit of area. The studies to this
effect were carried out in USA (McMichael Hesketh 1982; Garrot, Punymeier,
Husman, 1988; Gerik et all 1996); Gruce (Danalotos et al 1998; Paschalidis
Stavrikos, 2006); Uzbekistan (Bezborodov, 1995), Bulgaria (Nikolov, 1994)
and other authors (Spenser, 1998).
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Herewith the research the task of ascertaining of rational irrigation regime
under conditions of regulated water deficit for cotton is given.

2.Material and methods

During the period between 2001-2006 a field trial was set by the standard
method in 4 replications with size of the plots - 20 m?. The following variants
were tested: 1. Two irrigations of 40 mm at 75 % FMC in soil layer 0-40
cm. The first was realized at the bud formation stage, and the second — at the
flowering stage. 2. Two irrigations of 40 mm at 75 % FMC in soil layer 0-40
cm. The first was realized at the blooming stage, and the second at the boll
formation stage. 3. Single irrigation at 75 % FMC in layer 0-40 cm at irrigation
rate of SO mm at the blooming stage. 4. Single irrigation at 75 % FMC for layer
0-40 cm at irrigation rate of 60 mm at the blooming stage. As for a control we
used a non-irrigated variant. The tests were conducted at an irrigation regime of
sprinkling on variety Perla-267, in two crop rotation (durum wheat - cotton), at
fertilization rate of N, and crops density of 160 000 plants per 1 ha.

The soil type was leached vertisols with humus horizon —70-115 cm, with
humus content of 1.8 — 3.5 % and clay minerals 60 %, wilting moisture 18-20
%. FMC for layer 0-50 cm was 34.2 %, 51-100 cm was 31.6 % and 101-200
cm — 28.7 %. The productive moisture for layer 0-60 cm was 96 mm, for 0-100
cm was 181 mm and 101-200 cm — 99 mm.

In terms of temperature (Table 1) the climate in 2001 and 2003 was warm,
2002 and 2006 — moderate, and 2004-2005 — cool. The rainfall sum for the
period May—August characterized 2001 and 2006 as with a dry climate, 2002
and 2003 as moderate, and 2004 and 2005 — moderately humid.

3. Results and discussion

September yield which was determined with a cotton earliness for the
irrigated variants during the dry climate years (2001 and 2006) was sign ificantly
higher than the non irrigated control — with 13.5-34.9 % (Table 2). For the
moderately humid years (2002 and 2003) the yields of the irrigated variants
were 6.1 —23.8 % higher than the non-irrigated cotton. During the humid years
(2004-2005) the average results showed that the non-irrigated variant exceeded
the irrigated variants with 11.0 to 234 kg/ha.

During the dry years the earliness of the irrigated variants was set between
793 — 84.9 % of the total yield amount. For moderate years this percentage
was set as 72.7 — 82.7 %, and for humid — 50-59.1 %. For the non-irrigated
controls this ratio was respectively 91.2 %, 85.1 % and 74.7 %. The average
for the period 2001-2006 the earliness of the irrigated variants was set between
7.6 — 74 % and 83.7 % for non-irrigated control. The highest September yield
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The average for the period (2001-2006) the total seed-cotton yield
single irrigation was in 21 % higher than the standard. With two irrigations t
yield increase was 29.7-36.9 % or 601-747 kg/ha higher - Table 4.

In dry and moderately humid climate years, as well as in years of avera;
temperature the irrigation effect on cotton for all irrigation regimes w
statistically significant. In the humid and cool climate in 2004 it was significa
only for the variant with irrigation regime of two irrigations during the tw
stages — bud formation and flowering.

The effect of 1000 m? irrigation water per | ha, expressed in addition
yield of kilograms of cotton, obtained with additional yield of kilograms «
cotton obtained as a result of the irrigation depends on the year rainfall an
temperature. This effect was greatest for the dry and warm years and varie
from 586 to 1163 kg/ha. The average for the period the highest values wer

obtained by the variant with two irrigations of 400 mm done in the bu
formation and flowering stages

4. Conclusion

i Under conditions of regulated water deficit, the highest effect wa
provided by irrigation regime of 75 % FMC in soil layer 0-40 cm, which wa
realized in two irrigations with irrigation rate of 400 mm in the phases of buc
#formation and blooming. Average for 6 years with this irrigation regime th
total cotton yield increased with 747 kg/ha or with 36.0 %, including increasc
: of 51.2 % in dry years.
: This irrigation regime was characterized with the highest effect of 100(
m* irrigation water — average with 934 kg/ha
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This investigation is being sponsored by Fond “Scientific Researches”
of Ministry of Education and Science — Republic of Bulgaria - by the project
Bulgaria-Macedonia-3/2007

5. References
J. Spenser (1998), A. Perspective of Water Management for the Future. In: New

Frontiers in Cotton Research — World Cotton Conference — 2, September,

6-12, 1998, Athens, Greece, 30-37.

N. G. Danalotos, S. Galanopoulou, A. Gertsis and K. Kosmodov (1998).
Comparative Review of the Most Important Weather Parameters and their
Impact on Cotton Yield under Greek Conditions. In: New Frontiers in
Cotton Research — World Cotton Conference — 2, September, 6-12, 1998,
Athens, Greece, 379-383.

B.L. McMichael, J. D. Hesketh, (1982). Field investigations of the response
of cotton to water deficits. In: Field Crops Research, 5, 1982, 319-333.

Ch. Paschalidis, E. Stavriuos, (2006). Irrigation water efficiency and
nutrients(ONPK) rates effect on cotton production under the climate
conditions of central Greece, In: Agricultural Science, vol. XXXIX, Ne
5, 18-24 (Bg). .

Garrot O.J., Punymeier D., Husman S., (1988). Cotton water mapagement
using infrared thermometry. Paper - Am. Assoc. of Agr . Engineers, 2506.

Gerik T.J. et al (1996). Late season water stress in cotton. Crop scignce V. 36,
914-921.

Bezborodov, A. G., (1995). Saving technology for cotton irrigation in Golodnoy
stepy. Uzbek, IVIL chlopkovodstva — Toshkent, 1-184.

G. Nikolov (1994). Rational irrigation regime of cotton in scarcity of water.
In: Proceedings of Res. Inst. For irrigation, drainage and hydraulic
engineering, BG, Sofia, vol. XX1V, 371-376.



T s e e T o e e Ve
2004 381 470 | 599 | 714 | 686 | 560 | 433 | 2460 | 3462
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Table 2. Seed cotton yield of September gathering by years (kg/ha)
Tabena 2.[IpuHoc Ha CypOB NamMyK BO CENNTEMBPU 110 FOAWHK
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Table 3. Seed cotton yield by years (kg/ha)

Ta6ena 3. [lpunoc Ha cypoB namyk o roaunu (kg/ha)
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