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ABSTRACT

During the last years, weed infestation at high levels
especially with common thistle (Cirsium arvense L.
Scop), produces significant damages, so that, either the
harvesting cannot be realized or the yield is compro-
mised. At Secuieni Agricultural Research and Develop-
ment Station (A.R.D.S.), as part of some experiments
performed in winter wheat crop on a typical cambic
chernozem (a humus content of 2.7%, a clay content of
34% and a pH of 5.6), a part of weed infestation caused
with this species have been studied. It was established
that the spreading of this weed was encouraged by the
small grains monoculture and by the enunciation to
crop rotations or their circumstantially using. Another
technological factor which refers to soil tillages empha-
sized the fact that the soil superficial tillage encouraged
the spreading of this weed (18 offshoots/m2), due to a
superficial loosened soil layer (10-12 cm) and thistle
roots fragmentation. The winter wheat sowing in due
time and the achievement of some plant densities in
which the nutrition space is entirely used, encouraged
the winter wheat plant development in detriment of this-
tle appearance and growth which decreased from 18.5 to
2.5 offshoots/m2. The complete removing of thistle from
winter wheat crop equires an integrated complex of
measures, in which, the chemical control with herbicides
plays the dominant role. In this sense, the choice of her-
bicide type is very important. The most reduced weed
infestation (95-97% control) was achieved in variants
with ,,tank-mix” Dicamba + 2,4 D (400 g/ha), Fu-
roxipyr + 2,4 D (530 g/ha), Bromoxinil + 2,4 D (560 g/ha)
associated herbicides.
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INTRODUCTION

he presence of weedsin agricultura crops is

aredity in dl plots in which the prevention

and control methods have not been used
(Armghel et d., 1972). Among the mogt greedy
weeds, the specid literature quotes: Cirsium a -
vense, Elymus repens Snapis arvenss,
Chenopodium album (Staicu, 1969).

In the small cered crops from South-western
part of Germany, Mittnacht et d. (quoted by Via-
dutu et ., 1986) found out, in a period ¢ 30
years, an important decreasing of weed species
number from 124 to 61. This change was directly

determined by the correct utilization of crop ted+
nologies.

During the lagt years, in Romania, because of
weed infedtation a high levels, especdly with
Cirsium arvense (L.) Scop. (thistle), sgnificant
damages have been produced, so thet, ether the
harvesting could not been realized or the yidd
was compromised.

The paper presents the quantification of the
influence of some technologica factors on weed
infestation with thistle in whest crop.

MATERIALS AND METHODS

During 1997-1999 a Secuieni Agricutura
Research and Development Station, the research
hed in view the influence of some agrotechnicd
factors on thistle infestation degree in whest crop.
In order to eucidate the factors which influence
the whest infestation degree with thistle, numerica
and gravimetrical doservations and determinations
before the herbicides gpplication in spring, have
been performed. The observations were pe-
formed both on the experimentd field of the Crop
Management and Mechanization Laboratory and
in production plots, having in view the thile infes-
tation degree depending on:

— preceding crop — whesat, mustard, potato
and maize;

— il tillage — as part of stationary experi-
ment placed on a typical cambic chernozem, with
a humus cortent of 2.7%, a clay content of 34%
and a pH of 5.6, in randomized blocks with four
repetitions and with the following variants: Vi —
disking every year; \, —ploughing a 20 cm;
V3 —ploughinga 30 cm; V, —oneyear disking,
one year ploughing a 30 cm; Vs — two years
disking, one year ploughing a 30 cm; Ve — three
years disking, one year ploughing a 30 cm;

— sowing time and densty: the influence of
two factors was tested:
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— A factor = sowing time: & — 20" October,
a — 10™ November;

— B fador = sowing densty: i — 250 germirgde
gansnt, b — 400 gamingdle grairsint, by — 550 ger-
miredegransnt:

— herbicides Utilization: the herbicides were
postemergently gpplied in the whest tilling Sage
when the thistle had 34 leaves.

During the vegetation period, obsenations at
15, 30 and 60 days after treatment were per-
formed, in order to establish the treatment effi-
ciency by the counting of dry offshoots. Before
the wheat harvesting, the gravimetric dtemina
tion was done.

The tested herbicides were:

—2,4D 330g/l (SMDA) 660 g/ha;
— Dicamba 75¢/l + 24D 325 g/l (Oltisanextra) 400 g/ha;
— Fluroxipyr 80 g/l + 2,4 D 450 ¢/l (Lancet) 530 g/ha;
— Bromoxinil 280 g/l + 2,4 D 280 g/l (Buctryl U) __ 560 g/ha;

— Sulphomethmeton 75% (Granstar) 15 g/hg;
— Amidosul phurone 75% (Grodyl) 15 g/ha

The experimental data were processed by
the ANOVA.

RESULTS AND DISCUSSION
The influence of preceding crop

During 1997-1999, the dynamics of wheeat
crops weed infestation depending on different
preceding crops (wheat, mustard, potato and
maize), was tested. Analysing the dotained data,
presented in table 1, it is evident that in the rota-
tion of wheat with other crops 13 weed genera
were determined, Cirsium genus having the bigr
gest numericd and gravimetricd frequence. Thus,

in wheet cropped after wheat, the biggest weed
number/n?, 171 respectively, from which 22 this-
tle offshoots, was regigered.

Liubenov, in his research performed in 1982,
indicated that one of the main causes of thistle in
fegtation in smdl ceredls is the moroculture during
many years. By the wheat cultivation in rotation
with mustard, potato and maize, a consderable
decreasing of thisle offshoot number/n? is
achieved. The most educed thistle infestation (4
offshoots/nt) was registered by the cultivation of
whest in rotation with mustard. When the whest
was sown after potato or maize the thistle offshoot
nurmber/nt was of ten. In the case of wheat sown
in rotation with other crops, these changes are due
to the agr otechnical measures gpplied to the crops
which dternate between them.

Theinfluence of soil tillages

The research performed by lonescu-Sisesti
(1955) and Sin and lonita (1986) showed the role
of soil tillages in the weed infestation reduction.

On the bass of the results obtained at
Secuieni during 1997-1999, the contribution of
soil tillage, by the sowing time and ploughing
depth, to the reduction of thistle infestation degree
can be pointed out. The determinations performed
a those three times of soil tillages application
demongtrated that the most reduced thigtle infesta
tion, 1.6 offshootsnt, was registered when the
ploughing was made after the preceding crop har-
vesing and followed by diskings till wheat sowing.
The thistle offshoot number/m? increased to ninein
the variant ploughed in summer without disking. In

Table 1. Weed infestation degree in winter wheat after different preceding crops. Secuieni, 1997-1999

Genus and Number/n? Dry matter/n?

. Mean Mean
peaies Wheat | Mustard | Potato | Maize Wheat | Mustard | Potato | Maize
Cardaria draba 1 4 2 3 25 0.9 16 1.8 2.0 16
Cirsium arvense 22 4 10 10 115 | 2203 28.1 104.1 | 118.7 | 117.8
Convolvulus arvensis 15 9 7 10 10.3 11.3 75 4.5 6.3 7.4
Fumaria officinalis 12 5 4 3 6.0 49 238 1.8 2.6 3.0
Galeopsis tetrahit 17 4 2 7 75 275 45 2.5 2.9 9.4
Galiumaparine 15 7 9 5 9.0 20.7 9.8 9.5 2.9 14.1
Matricariainodora 10 - - - 25 227 - - - 52
Polygonum convolvulus 29 8 5 7 12.3 | 1002 71 3.6 6.9 10.1
Snapisarvensis 10 3 5 4 55 17.6 6.1 7.9 35 294
Sonchus arvensis 5 - 1 10 4.0 497 - 25 18.2 9.6
Sellaria media 20 7 10 11 12.3 95 13.9 13.8 19.1 24.1
Thlacni arvianca 1N 2 2 - 2R 22 17 1 Q - 22
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the variant ploughed in autumn before sowing, the
infestation degree regstered the highest vaue, of
10.7 offshootg/nt (Figure 1).

Asregards the soil tillage depth, the data ob-
tained showed that the ploughing depth difference
from 20 cm and 30 cm contributed to the diminu-
tion of weed total number and of thistle infestation.

Yy - ploughed in summer at 20 cm, followed by three diskings
Y5 - ploughed in summer, without other tillages
Y5 - ploughed in autumm, before sowing

NI

No of offshoots/m?

1987 1993 1999 Average 97-99

Figure 1 Influence of soil tillage time on thistle off-

shoot number

Thus, in the variant in which the ploughing
was made a 20 cm depth, the thistle infestation
was of 4 offshootgnt while in the variant
ploughed at 30 cm, was of 2 offshoots/nt. Sail
superficd tillage, year by year and following the
thistle roots fragmentation, encourages the thistle
infestation, in a number of 18 offshoot/nt in the
vaiant disked every year, and of 11 offshoots/n?

in the variant disked three years followed by
ploughing a 30 cm (Table 2).

I nfluence of sowing time and density

From the average observations presented in
table 3, it is evident that the sowing technology by
crop density and sowing time had decisve effects
on weed infestation degree.

Thus, in the case of late sowing time (10"
November), the tota wheat weed infestation in-
creased from 108 to 129 weeds/nt and the thistle
offshoot number increased by 2.2 times.

This thing can be explained by the week
covering of field with wheat plants because of
amd| spike number/surface unit. As follows of low
competition of wheet plants and reduced growing
vigour, the thistle had a high sprouting degree be-
cause of improved light, water and minera nutri-
tion conditions (Table 4).

The sowing in due time in Moldavia
(1%-20" October), ensured a wheat density at
which the nutrition and light space was atirdy
utilized by whesat plants, contributing to the weed
infestation diminution.

It is dso evident an obvious decreasing of
thistle offshoot number from 18.5to 2.5/n?, inthe
sowing variants with 550 germineble graing/nt.

Concomitantly with the increasing of sowing
density, the field covering degree increased, too.
As follows, the growth conditions of thistle and of

Table 2. Influence of soil tillage system on wheat infestation (determinations in spring, stationary experiment)

Average
1997 1998 1999 (1997—1999)
Variants Total L Total - Tota i Total -
weed Cirdum weeds Cirsum weeds Cirsium weed Cirdum
o/’ no/nf o/t no/nf no/m? no/nf ol no/nf
1. Disking every year 420 18 399 16 375 21 398 183
2 Ploughing at 20 cm 125 6 144 2 170 4 146 4.0
3. Ploughing at 30 cm 110 1 165 3 158 2 144 20
4. One year disking, one year
ploughing at 30 cm 206 5 27 7 199 4 211 53
5. Two years disking, one
year ploughing at 30 cm 224 8 293 6 287 6 268 73
6. Thereyears disking, one year
ploughing at 30 cm 317 11 375 10 333 14 A2 117
LSD 5% 4.9 2.7

other weeds worsened.
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Table 3. Influence of sowing time and density on weed infestation degree in wheat crop (1997-1999)

Time (A) First time Second time
- B average
Density Weeds/m? Weeds/m?
(germinable - - -
gansn? | tord  diff. | sgn | O | diff. | son | total | diff. | sign | O | aiff. [ sign O | diff. | sign
B) sum sum sum
250 186 cortrol - 13 |cortrol - 220 (cortrol - 24 |cortrol - 18,5 |cantrd -
400 95 -91 | ooo 3 -10 oee 110 | -110| c°°° 6 -18 oo 45 | -14 oo
550 4 142 1 -12 oo 58 | -162 | °°° 4 -20 oo 25 | -16 oo
A average 108 5 129 1
Dif. control cortrol 7 6
Sgnlf - - * % * %k
LSD 5%: (A) 41 19
(B) 108 36
(AxB) 130 51
(BxA) 153 59

Table 4. Influence of sowing time and density on wheat infestation degree (1997-1999)

A factor B factor Weed infestation degree at Average number
(Sowing time) (Densities) the factors interaction of spikes/m?

b, -250 186 (13 Cirsium) 490

A,. 20" October b, -400 95(3) 510
b, -550 44(1) 564

b, -250 220(24) 279

A,. 10" November b, -400 110(10) 392
h. _RERN BQriMN ENR

Influence of herbicides herbicides, were used.

The results obtained during 1997-1999, pre-
sented in table 5, emphasize a diminution of thistle
infetetion till 97%, in tregted vaiants as com
pared with the untreated control.

During the three years of experimentation,
the best results of cntrol (95-97%) were do-
tained in variantsin which the ,, tank -mix” Dicamba
+ 2,4 D -400 gha; Huroxipyr + 2,4 D - 530
o/ha; Bromoxinil + 24 D — 560 g/ha associated

In the variants in which the herbicides ke
longng to sulphorilureic (sulphomethon) group
were only applied, the control percertage was
lower (73%) and in variants in which only amido-
ulphurone was gpplied (15 g/ha), the efficiency in
thistle control was dsent. These results empha
gze the importance of herbicides choosing as part
of control strategies elaboration for certain weed

Species.

Table 5. Efficiency of herbicides in thistle control from wheat crop (1997-1999)

Thistle, kg active :
Dose . L Wheat yield
Herbicides (g active in- ingredient/ha Control y
i 0,
gredient/ha) Aerial Underground Total (%) kg/ha %
mass mass

Untreated - 848 1286 2134 - 1910 100
24D 660 88 202 290 87 5075 265
Dicamba/2.4D 400 12 77 89 96 5300 277
Fluroxipyr/2.4D 530 16 65 81 97 5380 282
Bromoxinil/2.4D 560 22 79 101 95 5270 276
Sulphomethmeton 15 340 795 1135 47 3450 181
Amidosulphurone 15 735 1270 2005 6 2110 110

LSD:

5% = 790 kg/ha
1% = 1084 kg/ha
0.1% = 1476 kg/ha
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CONCLUSIONS

The man factor which contributed to the
thigle infestation of smdl grains was rotation of
ceredls and especidly monoculture. The introduc-
tion, as part of rotation, of some crops which
compete thistle as regards the grown conditions
(mustard) as well as of some row-crops (potato,
maize) contributed to the diminution of thistle it
fedtation degree from 22 to 4, respectively 10 off-
shootg/nt.

The soil tillages influenced the thistle infesta:
tion degree, in the sense that the most educed
infestation (2 offshoots/m?) was regigtered in the
variants ploughed in summer a 20 cm followed by
three diskings. The soil superficid tillage excou-
aged the spreading of this weed (18 off-
shoots/n), because of a superficia loosened soil
layer (10-12 cm) and of the thistle roots fragmen
tation (1012 cm layer).

The wheat sowing in due time and the
achievement of some plant dengties with the nutri-
tion space entirdly utilized, encourage the wheat
plants development in detriment of  thidle ap-

pearance and growth. In this case, the thistle
number decreased from 18.5 to 2.5 offshoots/n’f.

The most reduced thistle infestation (95—
97%) was achieved in the variants in which the
Llank-mix’, Dicamba + 24 D (400g/ha); Flu-
roxipyr + 24 D (530 g/ha); Bromoxinil + 24 D
(560 g/ha) associated herbicides, were used.
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Table 1. Reproduction ability of the E. integriceps recent generations,
as compared with multiannual average (1970-2000) and with the
specific years. favourable (1986) and unfavourable (1989).
Natural Prolificacy (egg/female)
gene
rationof E. under under  controlled

field conditions

condi
tions
integriceps average maxi-
mum/fe
made
1970-2000  40.2 579 311
1986 56.3 713 298
1989 188 271 87
1996 471 699 302
1997 46.6 63.6 197
1998 375 538 209
1999 338 545 219
2000 393 55.7 208

Table 2. Pralificacy level of some E. integriceps populations (fertile
femaes), from generations with different fat body levels, collected from
the field, at the beginning of migration and studied under controlled
conditions.

Fat Generation  Prolificacy

body (egg/femde)
aver- maxi-
age mum

234 1989-1990 321 97

225 1972-1973 334 127

26.5 1971-1972 464 148

27.9 1977-1978 675 186

28.0 1984-1985 836 210

29.7 1985-1986 953 234

29.8 1994-1995 104.7 246

Table 3. Levd and stages of fat body diminution at E. integriceps

(multigeneration average).
Stages Fat body level Diminution
limits average limits average
Diapause 33.03-37.58 3569 0 0

beginning

Number 17— 18/2002



NELA CHIRIPA: INFLUENCE OF SOME TECHNOLOGICAL FACTORS ON WEED INFESTATION WITH COMMON
THISTLE IN WINTER WHEAT CROP

End of dia-
pause
End of ovi-
position

Table 4. Mortdity registered at the Eurygaster integriceps
populations, during digpause in different generations, from

2197-27.64 2543

8.12-10.39

8.78

2457-

3633

66.50-

7869

2739

7443

Romanian area
E. integriceps Mortdity (%)
natura  popula
tion
Limitsin coun- Totd area
ties (mean)
2000-2001 4.6-35.7 8.7
1995-1996 3.7-36.4 10.2
2001-2002 51-32.3 12.7
1985-1988 3.8-41.2 14.8
1999-2000 4.8-97.6 24.5
1973-1974 11.6-85.0 395
1988-1989 17.568.4 48.2

Table 5. Fat body value at Eurygaster integriceps populations,
established on femae groups, distributed in weight classes, at the

beginning of digpause (multigeneration average).
% from the total of

Weight (mg)

below 0.110
0.111-0.118
0.119-0.126
0127-0134
over 0.145

Table 6. Fat body vaue at Eurygaster integriceps populations,
established on mae groups, digtributed in weight classes, at the

population

limits
3717
7.623.1
159-24.7
325-34.8
224-30.8

average
5.6

133
197
337
286

Fat body (%)

limits average
262266 264
265288 287
328335 336
349364 354
35.7-39.8 387

beginning of digpause (multigeneration average).

% from the total of

Weight (mg)

below 0.105
0.106-0.113
0.114-0.121
0.122-0.129
over 0.130

population

limits

7.0-19.7

16.8-19.9
20.3-29.5
19.2-32.7
15.5-23.9

ave-
ae
123
17.3
23.7
285
194

Fat body (%)

limits

25.3-26.7
27.2-28.5
29.4-33.8
31.2-355
31.4-36.6

ave-

26.2
271.7
315
32.6
33.8

55
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Table 7. Mortality (%) registered at Eurygaster integriceps femde
populations, depending on the fat body (multigeneration average).
Fat Mortality (%)
body
(%)
During August- During November-
October March
limits average limits average
264 1722 204 0-64 613
287 1315 129 4354 476
336 917 125 452 462
354 411 66 29-% 336
387 47 5.8 %6-3% 309

Table 8. Mortdity (%) registered at Eurygaster integriceps mde

populations, depending on the fat body (multigeneration average).
Fat Mortality (%)
body
(%)
During August- During November-
October March
limits average limits average
26.2 2-31 26 62-71 671
217 1n-24 204 5362 574
315 12-19 14.3 3947 440
326 918 127 3044 376
3338 514 91 2445 323

Table 9. Sterility and prolificacy registered at the Eurygaster
integriceps populations, depending on the fat body (multigeneration

average).

Fa Females sterility Mean prolificacy (egg/female)

body (%)

(%) limits  aver- limits aver- maxi-
age ae mum

26.4 100 100 0 0 0

28.7 60-72 635 4.1-6.6 54 42
33.6 54-63 573 16.2-228 195 78
354 3544 391 26.4-331 303 135
38.7 2532 298 38.9-51.7 458 194

Table 10. Multiplication index at the Eurygaster integriceps
populations, depending on the fat body (multigeneration average).

Fat Multiplication index
body (egg/femde)
(%)

limits average
26.4 0 0

28.7 0.37-2.47 154
33.6 4.54-9.62 6.95
35.4 28.57-40.18 35.22
38.7 49.38-64.83  56.47
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