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Abstract. The study was aimed at determining thHecefof selected herbicides and their
combinations as well as of nitrogen fertilizationdafoliar supplementation of winter wheat on
yielding and vyield structure. A field experimentthvicultivation of winter wheat var. Elena was
carried out in the years 2000-2003 at the UniveisitWarmia and Mazury in Olsztyn Experimental
Station in Tomaszkowo. Wheat was cultivated anguafiter winter wheat, on class llla and llib
heavy and medium-heavy brown soil, ranked as a guaoeht complex. The first experimental
factor were various methods of chemical weed cdnTiioe second experimental factor were vari-
ants of nitrogen fertilization (soil applied andldoliar applied). Herbicides and herbicide mixgsr
exerted a significant effect on the yielding of teinwheat. The best yield-protective results were
obtained by using 2 mixtures: Granstar 75 WG + Ghima Extra 300 SL (6.45 t Haon average)
and Granstar 75 WG + Starane 250 EC (6.43'.Ha turn, the worst results were observed in the
case of Chwastox Extra 300 SL herbicide (6.20" tia average). Variants of nitrogen fertilization
did not diversify grain yield. Of the two factorgaemined, only the method of chemical weed con-
trol was found to significantly diversify spike dety and 1000 kernel mass. The yield of wheat was
affected to the greatest extent by the number iaEsper area size, followed by 1000 kernel mass,
and to the least extent — by the number of kerinedsspike.
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INTRODUCTION

The productivity of winter wheat depends on the yield struabire single
plant and on the crop field architecture, and thus it is thdtaes$ of the number
of plants and spikes per unit of field area, number of kernels per spike, and weight
of 1000 kernels (Bavec and Bavec 1995, Ewert and Honermeier 1999, Rodolsk
et al. 2002).
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The production potential of winter wheat, resultfrgm field structure, is very
high. However, obtainment of plentiful yields is ypplossible when the plants have
suitable soil and climatic conditions (Danigl al. 1998, Domitruket al. 2001,
Gooding and Smith 1998). The existing complex of habitat and digtivaondi-
tions affects the features of winter wheat yield structureumber of spikes per
field area unit, number of kernels per one spike, and weight afhonsand ker-
nels (Koztowska-Ptasagka 1997, Mazurek 1999). Improperly performed culti-
vation measures may cause deterioration in the biometriarésatind in the
structure of yield, which in turn may reduce the quality and dyawftcrop yield
obtained. Therefore, it appears to be worthwhile to investitptesffect of se-
lected herbicides, their compositions, and nitrogen feriitisamethod on the
level and structure of winter wheat yield.

MATERIAL AND METHODS

A field experiment with cultivation of winter wheat var. Etewas carried out
in the years 2000-2003 at the University of Warmia and Mazury intyDl€Ex-
perimental Station in Tomaszkowo. Wheat was cultivated annaéilly winter
wheat, on class llla and Illb heavy and medium-heavy brown soil, raaked
a good wheat complex. The 2-factor field experiment was set up iatlkdem-
ised block design with 4 replications. The first experimentatbfawere various
methods of chemical weed control: 1. control treatment (no heesigi2. Gran-
star 75 WG (methyl tribenurone), 3. Granstar 75 WG + Starane EX50
(fluoroxypyr), 4. Granstar 75 WG + Chwastox Extra 300(BRICPA), 5. Chwastox
Extra 300 SL, 6. Chwastox Extra 300 SL + StaraneEX507. Aminopielik D 450 SL
(2,4-D + dikamba), 8. Mustang 306 SE (florasulam+2). The herbicides and their
combinations were applied at doses recommended by therfPlostitute of Plant
Protection (IOR). The second experimental factor was the methodrogem
fertilisation application (total of 120 kg N fa 1) to the soil; urea was applied
only in the form of granulate, at three times: 40.0 kg N dfter restart of vegeta-
tion, 27.6 kg N haat the end of tillering, and 52.4 kg N hat the end of shoot-
ing phase, 2) to the soil and as foliar application; ureaapped two to the soail
(40.0 kg N h# after restart of vegetation and 35.8 kg N'dtathe end of shooting
phase) and twice as foliar application: 27.6 kg N &athe end of tillering phase
(20% solution of urea@nd 16.6 kg N Haat the end of shooting phase (12% solu-
tion of urea). In the objects with foliar application, in the first tremtifmerbicides
were applied together with urea in a solution.

The area of a single experimental plot was 2q2r10 m). The treatments of
spraying with herbicides and with the herbicide-urea solutiore wperformed
with a knapsack sprayer, applying a 300’ et dose of the liquid.
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The scope of the study comprised estimation of yielding and ofeaksnof
yield structure of winter wheat and of the strength of thelation with crop

yielding under conditions of application of various herbicides methods of
nitrogen fertilisation.

RESULTS AND DISCUSSION

Winter wheat yielding. The three-year period of the study (2000-2003) was
characterised by considerable differentiation o&tiver conditions (Tab. 1), which
affected the level of yields obtained.

Table 1. Air temperatures and rainfall in the vegetatioriqgezbof winter wheat in the years 2001-2003
according to Meteorological Station in Tomaszkowo

Air temperatureC) Rainfall (mm)
Month Nzlal\J/léir-ZS:r Mean of month a'\\jl;rlgéie;rjm Sum in months

1961-2000 20012002 2003  1961-2000 2001 20022003
v 6.9 72 40 6.0 36.1 549 142 355
v 12.7 128 81 140 51.9 332 269 302
Vi 15.9 139 165 166 79.3 77.9 486 720
Vil 17.7 200 202 19.1 73.8 148.6 275 79.2
viil 17.2 18.1 19.8 17.4 67.1 53 610 565

Mean 135 122 13.9 Sum 367578.2 273.4

The highest yield was obtained in 2002 (average of 7.38)t slightly lower
in 2003 (7.27 t ), and definitely the lowest in 2001 — 4.03 t per ha (Tab. 2).
The cause of the low crop yield in 2001 was unfavourable weathlitions
during the period of emergence and initial growth of wheat (rhidédicit) and
during the spring-summer vegetation season. Lowered tempeeatdreainfall
deficit in the 1st decade of May limited tillering of the mlaand the effective-
ness of the herbicides applied. In the second and third seasors stfidy the
weather conditions were more favourable for wheat growth, and theides
were more effective in eliminating weed infestation. Ralrdaficits occurring in
the second year of the study, in the spring-summer vegetatisons@spril-July),
did not have too negative an effect on the growth of inter wasetitey were rela-
tively uniformly spread in time and, moreover, the precedingariseason was
characterized by plentiful precipitations.

In all the years of the study and for the average resulthfee years the ap-
plication of the herbicides and their combinations caused a signifizerease in
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winter wheat yielding. The highest increase wasidesl after the application of
2 herbicide combinations: Granstar 75 WG + Sta@b® EC (9.7%) and Granstar
75 WG + Chwastox Extra 300 SL (9.3%). Among thebiotes that were applied
individually, the highest crop yield was obtaindigathe application of the Mustang
306 SE herbicide (increase by 7.1% with relatioiéowheat with no weed control).

Nevertheless, in the conditions of rainfall deficit in the secosar pf the
study, the yielding of wheat after the application of thabiscéte was similar to
that obtained on the control object (7.1®4t compared to 7.10kRa"). It should
be pointed out that none of the herbicides, applied individuallyelisas in com-
binations, caused a reduction in grain yield. The lowest incraaseld in all the
years was recorded in the case of the Chwastox Extra 300rBicitie (average
for 3 years 3.2%). The differences observed in crop yield gféeapplication of
seven combinations of chemical weed control in winter wheatdoave been
due to varied effectiveness in weed elimination (Tab. 3).

Table 2. Yields of winter wheat grain depending on the fedes applied and nitrogen application
method (t ha)

Year of research

Specification Mean
2001 2002 2003
Herbicides
Without herbicides (Control object) 3.76 7.10 6.80 5.89
Granstar 75 WG 4.03 7.41 7.25 6.23
Granstar 75 WG + Starane 250 EC 4.33 7.52 7.42 6.42
Granstar 75 WG + Chwastox Extra 300 SL  4.35 7.63 7.35 6.44
Chwastox Extra 300 SL 3.61 7.35 7.24 6.07
Chwastox Extra 300 SL + Starane 250 EC 3.75 7.51 7.33 6.20
Aminopielik D 450 SL 4.05 7.39 7.28 6.24
Mustang 306 SE 4.38 7.12 7.42 6.31
Mean 4.03 7.38 7.26 6.23
LSD.05 0.48 0.22 0.20 0.18
Nitrogen application method

applied to the soll 3.97 7.33 7.22 6.17
to the soil + foliar 4.09 7.42 7.31 6.27
Mean 4.03 7.38 7.27 6.22
LSD 05 n.s. n.s. n.s. n.s.

LSDo.0s)for years — 1.1, LSR5 years x herbicides — 3.@ther interactions — n.s.

Klimont and Osiska (2004) demonstrated that Granstar 75 DF and Amino-
pielik D, applied in winter wheat protection against weed infiestawere sig-
nificantly conducive to increased yielding, while Chwastox Dseduonly a ten-
dency for crop yield to increase.
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In the present experiment, the method of urea application (to thansbto
the soil + foliar application) did not have any significarieetf on crop yielding.
However, in all the years of the study a favourable tendencyolsarved, of
increased yield of wheat for which nitrogen fertilisation \@gplied to the soil
and supplemented with foliar application (6.27 t, compared to fetitisappli-
cation only to the soil — 6.17, average for 3 years).

Table 3. Effectiveness of herbicides and herbicide-ureauned in the cultivation of winter wheat,
8 weeks after treatment application (%)

Year of research

Specification 2001 2002 2003 Mean
Herbicides
Granstar 75 WG 75.2 78.1 76.1 76.5
Granstar 75 WG + Starane 250 EC 80.5 92.1 83.9 85.5
Granstar 75 WG + Chwastox Extra 300 SL 78.7 76.5 77.2 77.5
Chwastox Extra 300 SL 61.4 52.6 72.1 62.0
Chwastox Extra 300 SL + Starane 250 EC 76.7 72.5 80.6 76.6
Aminopielik D 450 SL 83.4 94.1 89.4 89.0
Mustang 306 SE 69.8 83.2 83.8 78.9
Mean 75.1 78.4 80.5 78.0
LSD,05) 10.1 14.0 5.4 6.2
Nitrogen application method
applied to the soll 72.2 82.5 79.6 78.1
to the soil + foliar 77.9 74.3 81.3 77.8
Mean 75.1 78.4 80.5 78.0
LSD(o.05) 54 7.5 n.s. n.s.

Explanations as in Table 1, Lg[as) for years — 2.7, LS[9os) years x herbicides — 8.9, Lg[3s
years x urea application method — 4.8.

On average for the 3 years of the study, the method of nitrogen ipplices

in the one-year experiments, did not have any significant effettie yielding of
wheat. Nevertheless, in all the years of the study a favautabtiency was ob-
served, for the yield of wheat fertilised with nitrogen toghi and supplemented
with foliar application to increase as compared to thatligeti only to the soll
(average for the 3 years by 0.1 t per ha). In studies by Sobiech et al. (1993) and by
Kus and Jaczyk (1997), the method of nitrogen application (to the soil ocarfpli
did not differentiate the yielding of winter wheat. Otherdgts demonstrated that
foliar feeding with a water solution of urea usually causedhallsr or greater
increase in grain crop, depending on a variety of factors andearotiditions of
application (Brzozowska 2003, Brzozowski et al. 20Dzuba 1993, Rogalski 1993).
The grain yield of cereals is determined by the values ddlthraents of its struc-
ture. The primary determinant is the habitat céolit and human influence through



38 I. BRZOZOWSKAEet al.

tillage techniques (Mazurek 1999, Podolskal. 2002, Sobieclat al. 1993, We-
ber and Zalewski 2004).

Number of spikes. Analysing the three-year period of the study bbletaariation
was observed in the numbers of spikes betweeretms pf the experiments (Tab. 4).

Table 4. Number of winter wheat spikes perdm

Year of research

Specification 2001 2002 2003 Mean
Herbicides
Without herbicides (Control object) 449 578 551 526.0
Granstar 75 WG 458 567 576 533.7
Granstar 75 WG + Starane 250 EC 477 597 613 562.3
Granstar 75 WG + Chwastox Extra 300 SL 482 591 606 559.7
Chwastox Extra 300 SL 470 597 576 547.7
Chwastox Extra 300 SL + Starane 250 EC 475 586 587 549.3
Aminopielik D 450 SL 491 593 596 560.0
Mustang 306 SE 488 585 623 565.3
Mean 473.8 586.8 591.0 550.5
LSDg.05 n.s. n.s. 31.0 19.0
Nitrogen application method

applied to the soll 470 587 590 549.0
to the soil + foliar 477 586 592 551.7
Mean 473.5 586.5 591.0 550.4
LSD(,05) n.s. n.s. n.s. n.s.

Other interactions — n.s. (not significant).

The greatest number of spikes per square meter waseddnrl003 (average of
591 per 1 M), slightly lower in 2002 (average of 587), and liheest in the season
characterized by unfavourable weather conditio2836/2001 (average of 474).

On average for the results of the three years of the stoeapplied prepara-
tions — with the exception of the Granstar 75 WG herbicide (534 m¢) —
caused a significant increase in the density of wheat stetimspikes, as was the
case with the third year of the study. Among the 7 experimehjetts with her-
bicide protection, the highest number of spikes per square maseobserved in
the case of wheat protected with the Mustang 306 SE hagbiciaverage of
565 pcs. M, but the difference was significant only in comparison ta@tanstar
75 WG herbicide (534 pcs. ) with no significant differentiation with relation
to the other herbicide variants (548-560 pc¥).rithe method of nitrogen appli-
cation, as in the case of individual years of the study also for data avevatfes f
3 years did not have any significant effect on the crop yieldtsire under analy-
sis. No interaction of the experimental factors was foundffardntiation of the
number of spikes per square meter.
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Table 5. Number of kernels per 1 spike of winter wheat

Year of research

Specification Mean
2001 2002 2003
Herbicides
Without herbicides (Control object) 29.5 33.8 29.7 31.0
Granstar 75 WG 30.4 34.0 30.0 315
Granstar 75 WG + Starane 250 EC 29.0 334 322 315
Granstar 75 WG + Chwastox Extra 300 SL  31.0 34.8 31.2 32.3
Chwastox Extra 300 SL 30.6 34.2 304 31.7
Chwastox Extra 300 SL + Starane 250 EC 305 34.4 30.4 31.8
Aminopielik D 450 SL 30.3 339 31.1 31.8
Mustang 306 SE 31.8 335 30.1 31.8
Mean 304 34.0 30.6 317
LSDyo.05) n.s. 11 n.s. n.s.
Nitrogen application method

applied to the soll 30.0 34.0 305 315
to the soil + foliar 30.7 34.0 30.7 31.8
Mean 304 34.0 30.6 317
LSD.05) n.s. n.s. n.s. n.s.

NIRq 05 for years — 0,6 — LSpqs) for years — 0,6 , Other interactions — n.s. (ingniicant).

Number of kernelsin a spike. In 2002 the wheat produced significantly more
kernels per spike (average of 34.0 pcs.) comparttkettwo remaining years of the
study, i.e. 2001 and 2003 (average of 30.4 and) 307Eab. 5. Analysis of mean
data for the three-year period shows that the tidds and the method of nitrogen
application did not differentiate the number of lasmper spike. Only in the second
year of the study the number of kernels per spikehafat protected with the herbi-
cide combination of Granstar 75 WG + Chwastox ES08 SL was significantly
higher compared to the combination of Granstar T ¥WStarane 250 EC and the
preparation Mustang 306 SE. Also, a slight tendemay noted for increase in the
numbers of kernels per spike in objects with duethrad nitrogen application (to
the soil and foliar), as was the case in the éinst third year of the study.

Weight of 1000 kernels. In the experiment under analysis, the weight of 1000
kernels of winter wheat was significantly varied betweenghrticular years of
the study. The best-quality grain was obtained in 2002 (Mi€sviof 47.9 g), and
the smallest in 2001(mediKW of 38.9 g) — Table 6.
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Table 6. Weight of 1000 kernels of winter wheat (g)

Year of research

Specification Mean
2001 2002 2003
Herbicides
Without herbicides (Control object) 39.9 46.8 44.0 43.6
Granstar 75 WG 39.1 46.9 43.9 43.3
Granstar 75 WG + Starane 250 EC 40.7 47.4 43.9 44.0
Granstar 75 WG + Chwastox Extra 300 SL 38.8 48.2 .043 43.3
Chwastox Extra 300 SL 35.6 48.1 43.8 42.5
Chwastox Extra 300 SL + Starane 250 EC 39.0 49.1 43.9 44.0
Aminopielik D 450 SL 38.8 48.5 44.2 43.8
Mustang 306 SE 39.6 48.1 44.2 44.0
Mean 38.9 47.9 43.9 43.6
LSD(0.05) 2.3 1.6 n.s. 0.9
Nitrogen application method

applied to the soil 39.4 47.7 435 435
to the soil + foliar 38.4 48.0 44.2 43.5
Mean 38.9 47.9 43.9 435
LSD(.05) n.s. n.s. n.s. n.s.

LSD.05) for years — 0.6, LSlgos)years x nitrogen application method — 0.8, Oth&gractions —
n.s. (not significant).

On average for the three year of the study, the high€at values were ob-
tained for grain of wheat protected with herbicide combinationsGrnstar
75 WG + Starane 250 EC (44.0 g) and Chwastox Extra 300 SL + StaraR€250
(44.0 g), and with individual herbicides: Mustang 306 SE (44.0 g) and dAmin
pielik D 450 SL (43.8 g), but the values were significantly higimdy in relation
to the Chwastox Extra 300 SL herbicide (42.5 g). Variation of thghwesf
1000 kernels with relation to the herbicides applied was not explittie succes-
sive years. Nevertheless, in two years the best-quality gvas obtained for
wheat protected with the Aminopielik D 450 SL herbicide. The methotraf-
gen application did not have any significant effect on thedizernels. In 2002
and 2003 there only appeared a tendency for the weight of 1000 kernirels to
crease in objects with the soil-and-foliar nitrogen applicatiboreover, signifi-
cance was noted for the interaction between years and herpiaittbslso be-
tween the method of nitrogen application and the valddgy.

Yielding and yield structure. Analysis of linear correlation coefficients be-
tween winter wheat grain yield and the elements of its sireichq, X, Xs)
showed that the strongest effect on the wheat grain yieddghat of the number
of spikes per square meter (r = 0.861**), followed by that of thghtef 1000
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kernels (r = 0.838**), and the least — that of the number of kernelspike
(r = 0.419**) — Table 7.

Table 7. Coefficients of linear correlation between yieldusture elements (X,Xs) and grain
yield of winter wheat (y), mean for the years 2@0D3

Number
Yield of grain Number of kernels 1000 kernels
Specificatior (tperha)  of spikes per 1 i in spike weight (g)
(number)
y X1 X2 X3
1 5.89 0.879** 0.557** 0,530**
2 6.23 0.868** 0.336 0,870**
3 6.42 0.919** 0.778** 0,818**
. 4 6.44 0.873* 0.450* 0,823*
Herbicides
5 6.07 0.871* 0.310 0,908**
6 6.20 0.827* 0.413* 0,863**
7 6.24 0.911* 0.488** 0,864**
8 6.31 0.849* -0.108 0,793
Nitrogen application A 6.17 0.859** 0.456** 0,817*
method B 6.27 0.865** 0.377 0,861**
In general 6,22 0.861** 0.419** 0.838**

*lexplanations as in Methods, Significance of catieh coefficient r: *— p = 0.05; ** — p = 0.01.

The dependence of the level of grain yield on the elemenits structure
finds confirmation in the results of multi-variable relationlgsia. The calculated
equations of multiple regression, averaged for the years 2000i86&3te a sig-
nificant effect of the number of spikes per 1 and of the weight of 1000 grains
on the yield, and a low effect of the number of kernels per spike (Tab. 8).

The normalized coefficient of regression (b) for the analysledhents of
yield structure was 0.520, 0.437 and 0.023, respectively, and the depenflence
wheat grain yield on the elements of the yield structure (considered jouritygr
the conditions of application of different herbicide variants, ghkly significant
(R%100% within the range from 85.1** to 90.2**). The lowest of the refatio
ships was found for the control object — without herbicidésl(®% = 81.7**).
Coefficients of correlation between the yield and the eles of winter wheat
yield structure, calculated for the particular experinmefdators, indicate low
differentiation and generally support the relations for the whp yield. Under
the conditions of nitrogen fertilisation applied to soil and supphégae with
foliar feeding, compared to application to the soil alone, thehweifj1000 ker-
nels gained greater importance for the level of yielding. Adwnalized coeffi-
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cient of regression for those features was 0.5@b G881, respectively (Tab. 8).
Foliar feeding, especially under conditions of fairdeficit, causes that plants utilise
nitrogen more effectively than from granulated uredich helps maintain the
physiological activity of the assimilative surfacéplants (Brzozowska 2003).

Table 8. Effect of yield structure elements;(%,x3) on grain yield of winter wheat (y), mean for the
years 2001-2003

Normalized coeffi- Coefficient
cient of multiple  of determination
regression (b) R%.100 %
b; =0.638
— b,=0.121
1 =—-8.993+0.156¢-0.069% + 0.104 2 81.7*
y 60.069% X by=0.231
b; = 0.460
_ b,=0.015
2 =-914+ 0.012% 0.010% + 0.227 2 85.1*
y ol % X b;=0.508
b; =0.643
3 y=-10.049 + 0.015 0.045% + 0.149% b,=0.070 90.2**
bs=0.305
b; = 0.600
_ b,=0.025
4 =-9.362+0.015x+ 0.016% + 0.162 2 88.8**
Herbi- y > % X b;=0.438
cides b, = 0.286
_ b,=0.116
5 =-5.953+0.00 0.072%+ 0.229 2 86.7*
y bl % % b, =0.708
b]_ =0.434
6 y=-10.584+0.012% 0.011%+ 0.219% b,=0.015 84.8
by=0.546
b, =0.714
_ b,=0.171
7 =-12.223+0.021¢ 0.124% + 0.065 2 87.9*
y I % X b;=0.173
b; = 0.441
_ b,=0.241
8 =-2.599+0.00 0.182%+ 0.215 2 86.3*
y il % % by=0.571
b; = 0.581
Nitrogen oy = _9.736+0.014%-0.041%+0.162% b, = 0.065 83.3%*
applica- b;=0.381
tion b; =0.501
method gy — _g 165+0.013+0.020%+0.184% b, =0.029 85.1+*
b;=0.505
b; = 0.520
In general y=-9,117+0,013x+ 0,015 + 0,171x% b,=0.023 84.0%*
bs=0.437 '

Specifica- Regression equation
tion* y= botbyXy+ooxo+hsxs

¥/ explanations as in Methods,
Significance of the multiple regression: * — p 8. ** — p = 0.01; x — number of spikes per 1°’m
X, — number of grains in spike (number);1000 grains weight (g); y — yield of grain (r pe).
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CONCLUSIONS

1. The herbicides and herbicide combinations had a significant effiettte
level of winter wheat yielding. The best results wereiabthwith the application
of two combinations: Granstar 75 WG + Chwastox Extra 300 SL (averhige
6.45 t hd) and Granstar 75 WG + Starane 250 EC (6.43%,tand the poorest
with the Chwastox Extra 300 SL herbicide (6.20 t)hhat was characterised by
low effectiveness. The method of nitrogen application did not diftéate the
levels of grain yield.

2. Among the yield structure elements, the strongest effect otetié of
grain yield was that of the number of spikes per area unibwiell by the weight
of 1000 kernels, and the least — of the number of kernels per spike.
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WPLYW HERBICYDOW | MIESZANIN HERBICYDOWYCH
ORAZ SPOSOBU STOSOWANIA AZOTU NA PLONOWANIE
| STRUKTURE PLONU PSZENICY OZIMEJ

Irena Brzozowska, Jan Brzozowski, Maria Hruszka, Bartosz \Witkowski

Katedra Systemow Rolniczych, Uniwersytet Watrshio-Mazurski
pl. £6dzki 3, 10-718 Olsztyn
e-mail: brzozi@uwm.edu.pl

Streszczenie. Celem pracy byla ocena wplywu wytarmerbicydéw, ich mieszanin oraz
nawazenia i dokarmiania dolistnego pszenicy ozimej apot@ wielk@¢ plonu i jego struktuy Eks-
peryment polowy z uprawpszenicy ozimej odmiany Elena przeprowadzono actat2000-2003
w Zaktadzie Dydaktyczno-Bwviadczalnym w Tomaszkowie, nateym do Uniwersytetu Warni
sko-Mazurskiego w Olsztynie. Pszenmorocznie uprawiano po pszenicy ozimej, ha gléoimat-
nej wiasciwej sredniej i cezkiej, klasy llla i Illb, zaliczonej do kompleksu zEnnego dobrego.
Czynnikiem pierwszego ¢du byly r&ne sposobydchwaszczania chemicznego. Drugim czynni-
kiem byt spos6b naweenia azotem (doglebowy i doglebowo-dolistny).

Herbicydy i mieszaniny herbicydowe wywieraly istptwptyw na plonowanie pszenicy ozi-
mej. Najlepsze rezultaty plonochronne zapewniatyigszaniny: Granstar 75 WG + Chwastox
Extra 300 SL {rednio 6,45 t-h& oraz Granstar 75 WG + Starane 250 EC (6,43"; lmnajgorsze
herbicyd Chwastox Extra 300 Skrédnio 6,20 t-hd). Sposéb nawenia azotem nie phicowat
plonéw ziarna. Z dwdéch badanych czynnikéw, jedyspesob odchwaszczania chemicznego zmie-
niat istotnie obsagkloséw oraz mas1000 ziaren. Najwkszy wptyw na ksztattowanieesivielko-
$ci plonéw ziarna miaty: liczba ktoséw na jednostmewierzchni, nagpnie masa 1000 ziaren,
a najmniejszy liczba ziaren w kilosie.

Stowa kluczowe: pszenica ozima, herbicydy, sposémrenia azotem, plon, struktura plonu



