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Abstract Weed management is one of the most im- opportunity to better target specific weeds such as
portant issues, both economically and agronomically, Avenaspp. or summer grasses. However, in order to
facing farmers in Australia’s grain regions. This paper ensure that cropping choices are not restricted by her-
reports the preliminary outcomes of a project investi- bicide carry-over, herbicides have to be chosen care-
gating the effectiveness of weed management on comfully.

mercial farms within the Northern Grain Region. Weed . . .
management practices and the resultant species occu;[here Is a perception by farmers that the increased

rence and density have been monitored in winter wheatadOptlon of conservation tillage practices has led to an

crops, on 15 farms in since 1997. While a large Weedafggj'itednggin%irg'a\s'\ée;gnﬁi‘:ggé(':::f:?rll'
spectrum has been found (77 species), the number 09 ) fou

species per paddock is limited (median of 4 in 1997the NGR. Packer (1986) found a number of species

and 14 in 1998). However, weed densities were '°W33|C3vr2§t rgforiless\r/omxgvte?ntﬁgl?:C;g dsigﬁsel: g;ggg'
in both years, demonstrating that farmers are manag, ' ! P

ing weed populations effectively in both dry and wet has shown that weed spectrum changes can not be re-

seasons. Tillage practices had an impact on weed denléa:ﬁgrt?ntglig;tgfc:;%i gggﬁ;:;ﬁﬁrﬁg iiizi)dere d
sity, but this varied with weed species classes. De- ' P

spite the increase in opportunity croppiRgenaspp. before changes in the weed spectrum can be fully ex-

and Sonchus oleraceugmain the dominant weeds, plained.
showing that continued vigilance is required. Sug- This project was established to assess the occurrence
gested changes to weed management techniques coulghd density of weeds throughout cropping cycles and
reduce the reliance on herbicides and increase ecoto monitor the overall effectiveness of weed manage-
nomic effectiveness. ment under different tillage systems. Herein, we con-
centrate on the weed occurrence and density found in
INTRODUCTION the winter wheat crops of 1997 and 1998.
T_he Northern Grain Region (NGR) covers the crop- METHODS
ping areas of northern NSW and Queensland. It has
summer dominant but variable rainfall, a hot climate Fifteen farms were monitored for this project, eight on
and naturally fertile soils. This provides the opportu- the Liverpool Plains, three south of Moree and four
nity for both summer and winter crops to be grown north of Goondiwindi. Three to four paddocks were
within the cropping rotations (Welgt al. 1997). This ~ sampled at each farm, with one paddock in each part
environment also favours an extensive weed flora with of the notional wheat / sorghum / long fallow rotation.
over 50 species listed as being a problem by farmersPaddocks sown to wheat were sampled during 1997
(Martin et al. 1988), while Feltoet al.(1994) recorded  (below average rainfall) and 1998 (above average rain-
over 100 species in summer fallows. fall). Paddocks were managed by the growers, with no

Historically, growers in the region use a wheat- interaction/advice from us.

sorghum rotation, producing two crops in three years.In each paddock, four parallel transects, 100 m long
While this approach provides excellent disease andand 20 m apart, were established. Along each transect
weed control, it can result in wasteful water manage-four 10 by 1 m (totalling 16) permanent quadrats were
ment (Haymaret al. 1996). Opportunity cropping, established. Three transects with 12 permanent
which involves sowing a crop whenever water quadrats were used at the Goondiwindi sites. To en-
reserves are adequate, has been suggested as a betare easy re-positioning, transects were geo-referenced,
alternative (Haymaet al. 1996). Advantages are in- using Differential Global Positioning System with an
creased profits, reduced risk of soil erosion, and theaccuracy of 2 to 5 m.
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Table 1 Wheat sowing details and resultant crop densities for 1997 and 1998 wheat crops.

Year Wheat No. paddocks Sowing time Sowing rate Plant density
(kg ha') (m?)
1997 Bread 14 May - June 27 - 50 68 — 92
Durum 4 June - July 36 — 47 61— 125
1998 Bread 14 May - August 30 -50 23-124
Durum 5 June - July 36 - 50 65 -91

Weeds were identified and species’ density assessedveraged over both sampling times and all paddocks
within the 10 x 1 m quadrats, using a ranking system.where the species was foun®. oleraceusvas the
One to six plants per species =rank of 1; 7 to 20 = 1.5;only exception (Table 2). Some species occurred at
2110 60 = 2; 61 to 190 = 2.5; 191 to 600 = 3; 601 to higher densities in individual paddoclesg. Avena
6000 = 4; >6000 = rank of 5. The accuracy and time spp.,Fallopia convolvulusL. A.Love., Echinochloa
saving aspect of the sampling technique has been quarerus-galli (L.) Beauv. (data not shown).

tified and validated (Rew, unpublished data). Weed aS_TabIe 2 Average density (ranking) per paddock, of

sessments were made pre-sowing, post-sowing, pre- . N .
harvest and post-harvest. Only post-sowing and pre_Weed species recorded in winter wheat crops (1997) in

harvest data are presented. Details of sowing timesthe Goondiwindi and Liverpool Plains regions in 1997.

. . o
rates and subsequent plant numbers are given in Table %?:Iﬁ/;gg)c ies oceurring on more than 40% of paddocks

Weed data was collated in Microsoft Excel and Splus )
to obtain percentage occurrence and average density>Pecies
data. Due to the low densities and occurrences, spes. oleraceus 1.4 0.4
cies were grouped into six classes for further analysis.E. crus-galli 0.8 -
The six classes consisted of: autumn/winter germinat-Avenaspp. 0.7 0.4
ing broadleaves, autumn/ winter germinating grasses Sisymbrium thellungii

spring/summer germinating broadleaves, spring/sum- Q.Schulz. 0.7 -
mer germinating grasses, year-round germinatingEuphorbia drummondii

broadleaves and biennials/perennials. Data were also Bois. 0.4 -
separated into two regions: Goondiwindi and the Liver- Cirsium vulgare

pool Plains. Due to the small number of paddocks and (Savi) Ten. 0.3 -
similarities in species composition and management,Lamium amplexicaule. - 0.7
the Moree paddocks were grouped with those of thepolygonumspp. - 0.4
Liverpool Plains. Too few growers used conventional
tillage practices for this tillage class to be included in - None recorded.
the analysis. The data were then subjected to REML

analysis using Genstat to quantify the effect of tillage
strategy, herbicide regime, sampling time and region
on the class densities.

Goondiwindi Liverpool Plains

Weed occurrence and density 1998Eighteen
wheat paddocks were sampled at 12 farms in 1998. It
was a wetter season than 1997, resulting in a greater
RESULTS median number of species, 14 compared with four in
) 1997, although the range was similar (six to 19). Over-
Weed occurrence and density 1997There were 18 4 63 species were recorded with 43 at sowing and 52

wheat paddocks sampled at 12 farms in 1997. Be-g harvest. Thirty-one species were common to both
tween two and 19 species were found at each paddockamp|ing times, again an increase on 1997 results.

with a median of four. Overall, 47 species were re-

corded, with 31 found at sowing and 30 at harvest.In 1998, eight species were common to all regions.
Fourteen species were common to both sampling timesS. oleraceusvas found at all paddocks, whikvena
spp. andConyzaspp. were found at all but one
paddockGnapaliumspp. were found at 16 paddocks
oleraceusoccurred at 16 paddocks aAdenaspp.  andPphalaris paradoxal. at 12 paddocks. Average
(including Avena fatual. and Avena ludoviciana \yeed densities were generally higher in 1998 than 1997

Durieu) at 13 paddocks. Weed density was low, with githough, when averaged across all paddocks where
an average of less than seven plants per2.Qviven

No species occurred in all the paddocks, But
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the species were recorded, most species still had derdensities in minimum tillage paddocks. In contrast,
sities of less than seven plants per 10(fiable 3). the biennials/perennials and year-round germinating
The exceptions wer8. oleraceusSida cordifolial. broadleaves were recorded at higher densities in the
andWahlenbergiaspp., which had densities of less than no-tillage paddocks. Only spring/summer broadleaves
21 plants per f Within individual paddockg. crus- were inconsistent between years, recording higher den-
galli and Cyperusspp.occurred at higher densities sities in minimum tillage paddocks in 1997 and no-
(data not shown). tilage paddocks in 1998.

Table 3 Average density (ranking) per paddock, of Not surprisingly, herbicide regime (none, pre-emergent,
weed species when present in wheat crops 91998) irpost-emergent, pre- and post-emergent) had a signifi-
the Goondiwindi and Liverpool Plains regions. (Only cantimpact on weed density. There was an interaction
species occurring on more than 40% of paddocks arebetween herbicide strategy and time, because the dif-
listed). ferent herbicide strategies controlled the weeds at dif-
ferent times. Only the biennials/perennials were unaf-

Species Goondi- Moree Liverpool ¢ taq by time in both years.
windi Plains
The Goondiwindi region generally recorded signifi-

i\-/g:g:ceus 11'50 1(504 0064 cantly higher weed densities than the Liverpool Plains.

pp. : : . Exceptions were autumn/winter broadleaves in 1997,
P. paradoxa 0.8 0.1 0.4 spring/summer broadleaves in 1998 and biennials/per-
Gnapaliumspp. 0.7 0.7 0.6 ennials in 1998. The higher densities correlated with
S. thellungii 0.7 - - the herbicide regime chosen by the Goondiwindi grow-
Centauriumspp. 0.4 R - ers. They chose either no herbicide or post-emergence
Conyzaspp. 0.4 0.5 0.3 control, whereas the Liverpool Plains group used none,
C. vulgare 0.2 - -

pre or pre-and post but never post-emergence herbi-
cide alone. This meant that the Goondiwindi paddocks
recorded higher weed densities at the post-sowing sam-

Tetragonia tetra-
gonioideqPallas)
Kuntze. 0.2 - -

Solanum. nigrunt.. 0.1 - - ple time.
Lepidiumspp. 0.1 - - DISCUSSION
I\R/Ied_|cagospp. 01 0.1 i Cooperating farmers, judged to be among the top 10%

apistrum rugosum .

L All i 0.5 ) of managers, were chosen for th|§ study on the pretext
Polygonumspp. ) 0.4 12 of evaluating weed probllems whlch exist under com-
Datura spp. ) 0.2 _ petent management. This was designed to prowdg in-
Centipeda thespid- dicators of what future efforts may be required to im-

ioidesE. Muell ) 0.1 ) prove weed management.

Lactuca serriolal. - 0.1 0.1 The diversity of the weed flora in the NGR, previously

E. crus-galli - - 0.8 indicated in surveys (Martiet al. 1988, Feltoret al.

F. convolvulus - - 0.6 1994), has been borne out in this study. In all, 77 species
L. amplexicaule - - 0.6 were observed across the sites spread from near the south-
Urochloa panicoides ern most areas of the NGR to southern Queensland. No

P. Beauv. - - 0.2 doubt if the survey had taken in the grain growing areas
Ciclospermum in the northern parts of the NGR (Central Queensland),

leptophyllum the spectra would be even broader. However, less than 19

(Pers.) Sprague - - 0.2 species were observed at any one paddock, with a me-

dian of four in 1997 and 14 in 1998. The dramatic in-
crease in median number per paddock corresponded with
hugely contrasting seasons; 1997 was drier than average
Effect of tillage, herbicide, sample time and region  and 1998 wetter. Temporal and spatial effects such as
on plant density Tillage strategy significantly affected these are inevitable in a region where management fac-
the density of all species classes in both years. Theors interact with the environment. This demonstrates
autumn/winter grasses and broadleaves, and springhow important it is to scout crops regularly and be pre-
summer grasses (in 1997) were recorded at highepared to modify weed management accordingly.

- None recorded.
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