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ABSTRACT

The main competitors of cotton during the crop production are annual late-spring weeds with some perennial species
representing the second most important group. During the 1999-2001 period the effect of 3 main weed species —
namely Solanum nigrum L., Amaranthus retroflexus L. and Convolvulus arvensis L. on the soil moisture in 3 layers
(0-10,20-20 and 20-30 cm) was studied at the Cotton and Durum Wheat Research Institute in Chirpan. Seven variants
of increasing population density of different species were evaluated and the moisture content of the soil was calculated
by weighing samples in the phases of square formation, flowering and maturity of the crop. Two-factor dispersion
analysis (ANOVA) was used to determine the significance of the differences between treatments. Soil moisture content
was found to be affected at two stages (flowering and maturity) by both weed density and soil layer. In the phase of
square formation no differences were observed between moisture content of the three studied soil layers (0-10, 10-20
and 20-30 cm).
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PE3IOME

[NamMykbT ce 3amuieBelsiBa IIABHO OT SIHOTOIMIIHH KBbCHO-IIPOJICTHHU IUICBEIM M HAKOM MHOTOTOIHUIIHU BHJIOBE.
[pe3 mepuoma 1999-2001 r. B MHCcTHTYTa IO TaMyKa W TBbpHATa mineHnIa —dupmaH, 6e mpoy4eHo BIUSHUETO Ha 3
OCHOBHH IieBena — Solanum nigrum L.; Amaranthus retroflexus L. u Convolvulus arvensis L., BbpXy B1axHOCTTa B
3-te mousenu cnost — 0-10, 10-20 u 20-30 cm. 3amokenn ca 7 BapuaHTa C MMOBHUIIABAIIH CE IITBTHOCTTA HA OT/ICITHUTE
IUICBEJTHU BUJIOBE, KaTO BIQXKHOCTTA € OTYETEHA 110 TEIIOBHUS METOJ BB (ha3uTe OyTOHM3aLMs, Ib(TEK U y3psBaHE
Ha mamyka. [lomydeHuTe naHHM ca aHANM3UPAaHU 4Ype3 ABy(hakTopeH aucrnepcroneH aHamms (ANOVA). YcranoseHo
e, 4e BB (hasuTe Ub(PTEK U y3psiBaHe HMa JOKa3aHOCT Ha PA3IMKUTE B [IOYBCHATA BIAKHOCT, KAKTO MEXIy HHBaTa Ha
3aIUIeBeIIsIBaHE, TAKa M MEXKJIy [TPOyUYBAHNTE 3 NMOYBCHHU closl. BB (aza OyToHM3aIus HsAMa 3HAYMMO Pa3jIniue BbB
BIAXHOCTTA Ha TouBeHUTE cioese oT 0 7o 30 cm.

Kniouosu OYMU : BNaXHOCT B Pa3fiM4HU NOYBEHU ClioeBe, nnesenu, namyk

JOUWRNAL

Volume 7 (2006) No. 4 (719-722) 719



MAYA DIMITROVA, RADA POPOVA, DOCHKA DIMOVA, ELENA LALEVA

INTRODUCTION

Cotton is a valuable technical crop. One of the main
unfavorable factors limiting the cotton yield and quality
are weeds [1,3]. It was established that in the last 20 years
there was an increase in the density of the following
species —common amaranth (Amaranthus retroflexus L.),
black nightshade (Solanum nigrum L.), and among the
perennials — bindweed (Convolvulus arvensis L.) [2].
The objective of the research was to study the effect of
the different density of the three weeds on moisture in
different soil layers — from 0 to 30 cm in the three phases
of cotton development — square formation, flowering,
and maturity.

MATERIAL AND METHOD

In the period 1999-2001 at the Cotton and Durum Wheat
Research Institute in Chirpan a field micro experiment,
under dry conditions, on a Eutric vertisols , and with
cotton — cultivar Chirpan 539, was carried out. The

experiment included 7 variants with different weed
density - Amaranthus retroflexus L. — 1, 2, 4, 8 weeds/m?,
Solanum nigrum L.- 1, 2, 4 u 8 weeds/m? u Convolvulus
arvensis L.— 1,2 ,4 weeds/m?. The experiment was carried
out in four repetitions following the block method, with
test plot size of 1 m?.

The exact number of weeds in the different variants was
kept by means of manual removal of the excessive sprouts
and shoots of other species during the entire vegetation
period of cotton. For a single sample of Convolvulus
arvensis L, 1 weed stem together with the offshoots
coming out from the soil were counted for.

The moisture in the soil layers 0-10 cm, 10-20 cm,
and 20-30 cm was determined following the weighing
method in three phases of cotton development — square
formation, flowering, and maturity, by means of drying
of the soil at temperature of 105 °C until absolutely dry
mass was obtained [4].

The application of the two-factor dispersion analysis
(ANOVA) allowed the estimation of the differences in the

Tabmuna 1. JlokazaHOCT Ha Pa3IMKUTE BbB BIAXKHOCTTA Ha MOYBATA MEXIY Pa3IMIHUTE
KOMOWHAIIMY Ha BapHAHTUTE HA 3aIUICBEISIBaHE U IBIO0UYNHNTE HA aHAJIM3UPAHUS TOYBSH CIIOM
Table 1. Verification of the differences in soil moisture with respect to the different
combinations of the variants of weed density and the depth of the analyzed soil layer

Byronuzanus IIsdTex V3psBane
Bapunantu AvaGo-unna (Square formation) (Flowering) (Maturity)
Variants c';?);‘;::]’) _ 1 _ 1 _ 1
oKa- oKa- oKa-
Bpoii muiesenn na 1 m? Depth of soil X b 3a- X D 3a- X D 3a-
Weeds number/m’ layer(cm) HOCT HOCT HOCT
Verifi- Verifi- Verifi-
cation cation cation
1.Y9ucr ot miesenu - 0 0-10 25,03 19,86 18,16
Without weeds 10-20 2436  -0.67 ns 19,03  -0,83 - 17,66  -0,50 ns
20 - 30 23,13 -1,9 ns 18,20  -1,66 --- 17,16  -1,00 -
2.Convolvulus arvensis-1 0-10 23,33 -1,7 ns 19,00 -0,86 - 17,70 -0,46 ns
Solanum nigrum-1 10 -20 22,13 -2,9 ns 18,03 -1,83 -— 17,20  -0,96 -
Amar.retroflexus-1 20 - 30 21,80 -3,23 ns 17,83 -2,03 — 16,76 -1,4 -
3. Convolvulus arvensis -1 0-10 22,73 -2,3 ns 18,50 -1,36 —-— 17,36 -0,8 -
Solanum nigrum-2 10- 20 21,80 -3,23 ns 17,93 -1,93 -— 16,76 -1,4 -
Amar.retroflexus-2 20 - 30 21,40 -3,63 ns 17,56 -2,3 -— 16,43 -1,73 -—
4. Convolvulus arvensis -1 0-10 22,00 -3,03 ns 17,96 -1,9 —-— 16,70 -1,46 —
Solanum nigrum-4 10-20 21,26 -3,77 ns 17,20 -2,66 -— 16,33 -1,83 -
Amar.retroflexus-4 20 - 30 20,96  -4,07 ns 1693  -2,93 — 1590 -2,26 -
5. Convolvulus arvensis -2 0-10 21,56 -3,47 ns 17,63 -2,23 —-— 16,30 -1,86 —
Solanum nigrum-4 10- 20 20,90 -4,13 ns 16,70 -3,16 -— 15,80  -2,36 -
Amar. retroflexus-4 20 - 30 20,33 -4,7 ns 16,26  -3,60 — 1526  -2,90 -
6. Convolvulus arvensis -2 0-10 20,93 -4,1 ns 17,00 -2,86 -— 15,56  -2,60 -
Solanum nigrum-8 10- 20 20,30 -4,73 ns 16,16 -3,70 -— 15,06  -3,10 -
Amar.retroflexus-8 20 - 30 19,00 -6,03 - 15,13  -4,73 --- 14,53  -3,63 -
7. Convolvulus arvensis -4 0-10 20,06  -4,97 - 16,16 -3,1 - 15,10  -3,06 -—
Solanum nigrum-8 10- 20 19,56 -5,47 - 15,63 -4,23 — 14,40 -3,76 -
Amar. retroflexus-8 20-30 19,16 -5,87 - 15,16 -4,70 -— 14,10 -4,06 —
gD s, =4,75 gD 54,=0,63 gD s, = 0,60
gD ]%:5,66 gD 1%:085 gD]%:O,gl
gD 0'1%:6,24 gD 0,1% — 1,11 gD()']%: 1,06
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Tabu. 2 JlokazaHOCT Ha Pa3IMKUTE BbB BJIAXXHOCTTA B 3aBUCUMOCT OT JIbJI0OYMHATA Ha
aHANM3UPaHKS TIOYBCH CJIOH BBB (pa3uTe OyTOHM3ALMS, IIBOTEXK U y3psBaHE, CPEIHO 3a MepHOIA
Table 2. Verification of the differences in soil moisture depending on the depth of the analyzed soil
layer in the phases of square formation, flowering, and maturity, with average values for the period

ByTonu3zanus Ondprex V3psaBane
Bapuantu (Square formation) (Flowering) (Maturity)
v Moy el o b e
Depth of
soil layer Verifi- Veri- moet
(cm) cation fica-tion Verifi-
cation
0-10 cm 22,23 18,06 16,7
10-20cm 21,47 -0,76 ns 17,24 -0,82 - 16,17 -0,53 -
20-30 cm 20,95 -1,28 ns 16,81 -1,25 B 15,73  -0,97 ---
gD 5, = 1.84 gD 50,= 0,39 gD 5, = 0,24
gD 1% = 2.45 gD 1% — 0,51 gD 1% — 0,32
gD 0,1% — 3.23 gD 0,1% — 0,67 gD 0,1% — 0,42

soil moisture for the variants of weed density, as well

as the differences in moisture depending on the depth
of the studied soil layer. The analyses were carried out
separately for each of the development phases.

The 1999-2001 period included years with different
temperature and rainfall characteristics. Most favorable
for cotton was 1999, while the conditions in 2000 and
2001 were comparatively unfavorable. The amount of
rainfall during the three years of the experiment exceeded
the average values for the multiyear period.

RESULTS AND DISCUSSION

The analysis of the obtained results showed that for the 3-
year study period the highest soil moisture was recorded,
on the average, in variant 1 — without weeds. The values
of this index in the phase of square formation of cotton

in the surface layer 0-10 cm was (_O =25,03), followed
by the moisture in the layer 10-20 cm ( O = 24,36), and

by that in 20-30 cm ( O = 23,13). At weed density with
Amarantus retroflexus and Solanum nigrum L. from 1
weed/m? to 8 weeds/m?, and with Convolvulus arvensis
— from 1 weed/m?to 2 weeds/m?, the moisture in the soil
layers up to 30 cm decreased to 20,3%, but the difference
from the basic control was not verified — tab.1. With the
increase of the bindweed density to 4 weeds/m? (var.7),
the soil moisture was proved to decrease to 19,16%.

The strongest effect of the weed density on this
index was recorded in the phase of flowering of cotton.
Even in the case of the lowest weed density — 1 weed/
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m? — the moisture in the three soil layers — 0-10 cm, 10-
20cm, and 20-30 cm, was strongly reduced, a fact which
was statistically proved. The high weed density reduced
considerably the soil moisture to 4,7%.

In the phase of maturity the results were similar to
those obtained in the flowering phase. Moisture in the
different soil layers decreased to 4,06% and this fact was
statistically proved. The only exception was observed
with respect to variant 2 — at low weed density moisture
in the soil surface layer was slightly reduced, which was
not verified mathematically (tab.1).

The results in table 2 show the differences with respect to
moisture depending on the depth of the studied soil layer
in the phases of square formation, flowering, and maturity.
The three weed species, irrespective of the studied density,
reduced the moisture, but in the earliest phase of the
cotton development — square formation — no statistically
proved differences with respect to the different soil layers
were recorded. In the other two phases — flowering and
maturity — the soil moisture in the layers 10-20 cm and
20-30 cm decreased, and this was statistically proved.
The lowest moisture degree was recorded in the phase

of maturity ( O = 16,7), followed by that in the phase of
flowering ( O = 18,06), and the highest — in the phase of
square formationa ( O = 22,23).

CONCLUSIONS

1. The weed species Amaranthus retroflexus L., Solanum
nigrum L. and Convolvulus arvensis L., irrespective of
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their density, reduced the moisture in the soil layers 0-10
cm, 10-20 cm and 20-30 cm in the phases of flowering and
maturity in cotton, and this fact was proved statistically.

2. In the phase of square formation no significant
differences with respect to moisture were observed in the
three soil layers. The only exception was the variant with
the highest density of the weeds Convolvulus arvensis
L. -4 weeds/m?, Amaranthus retroflexus L. and Solanum
nigrum L. — 8 weeds/m? where this index decreased

statistically (© = 20,6 in the layer 0-10 cm; O = 19,56

in the layer 10-20 cm; and O = 19,16 in the layer 20-30
cm).
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