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SUMMARY e o 1

: The effect of suppreG51on of skeleton weed at
alffergnt times upon the yileld componpnts of wheat was stud—.
1ed for three seasouns. : e

App lylnc weed control qpfmyu to tha fallow b@fore
- sowing teénded to increase grain yields by 1pcrea83ng earb
par_un1+ ares and grains per ear.. . g

s

'Apnlviug weed con1r01 sprays at theé commercially
rucomm~ndea time prevented yield loss by a1¢cv1at1ng watcr
stwc s.and s6 main talnlnr graln weight.

: It is coqcluaed that wh:le year to year varlatlon
in ralnfall determines the abso]utp magnitude of grain.
yield, weed control sprays must be applied both to the fall-
ow and to thb ¢rop . ('n_spring)-to obtain maximum avauonal

yield. e - S : :

1. INTRODUCTIOW |

It is now genpraWLV accepted that SuCCpSuful whbat
culture in southérn New South Wales 1s dependant upon ade~ - -
quate chemical control of skeleton weed (Chondrills juncsg
L.). Howovpr, the effect of time of spray ap‘110dt10n on
wheat yleld is still a controversial matter. liyers and
Lipsett (1958) reported a virtual doubling of yield in times
_of plentiful soil moisturé, when weed control sprays were
applied to the fallow four to six weeks before sowing. -
Other similar expsriments (N.S.W. Department of Agriculture,
unpublished data) have given inconclusive results. .-

*N.S.%W. Department of Agriculture. -
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An 1nvbst1gat10n of the effect of temporary supp-
ression of skeleton weed, at different times,. upon the.
yield corponents of whoat is described.

2. EXPERIMENTAL METHODS T

A field experiment consisting of all combinatiomns
of:— . S : '

(a) two spraying times (presowing and spring, i.e.
commercially recommended, applications, and

(b) three levels of nitrogen (0,20,40 1b. N per acre),

was repeated in ceach of three years. Each year the experi-
ment site was brought almost to sowing condition as early
in the autumn as rainfall permitted. Skeleton weed rose-
ttes were then allowed to develop and the presowing sprays
were applled to the appropriate plots 4 to 6 weeks before
sowing Unsprayed plots were given, ah additional cultivat-
ion at thls time in 1957 but not in the other years. These
plots were sprayed in the spring while the crop was in the

~ preboot stage. Both spray applications were of sodium
2,4-D at 1 1lb. per acre acid equivalent. Koala wheat was
sown at 58 1lb. per acre with superphosphate at 90 1b. per
acre. - Nitrogen was applied as urca before brairding.

' - In 1957 and 1958 total grain yield was determined
from bulk samples harvested with a "Eobinson" 3-foot stripp-
er. Plant populations and ear number were obtained from
hand harvested samples, which comprised all the above ground
parts  of plants in two adjacent % metre lengths of row, at
four random sites. In 1959 it was not possible to obtain
bulk grain samples. Accordingly, grain yield, plant num-
ber and car numbsasr were, determined by hand harvested samp- -
les from eight rendom sites per plot each consisting. of
Tour adjacent % metre lengths of row.

Grains Der ear and'&raln weight were determined
from sub-samples each con51st1ng of 20 heads chosen at ran-
dom from the hand harvested samples.
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3. RESULTS

Grain ylelds were bfcbptlonally low and average
yields for tlheiyears of trial were only 461, 517 and 436
1b. per acre. , o : L i . '

In 1958 a short-lived but intense drought period,
characterised by strong winds and high temperatures, during
ripening caused gencral haylnv off. Grain was oeveruly
pinched and a potcntlally heavy yield was reduced to little
more than that obtained under the seml—drought which pr°—
vailed throughout 1957 and 1959.- : ,

Table 1. The éffect of applylng weed control bprays
at different times upon grain- yleld
Year Presowing Spring TG, D
appl appln. " ; p=0.05
1b/ac. 1b/ac. 1b/ac.
| 1957 575 - 578 N.S. .
1958 652 622 ' N.S.
1959 | 561 . 310 41.1
| :

Treatment effects were Varlablu Appllcatlon of -
weed control sprays to the fallow had no effect in. the ‘
first year, slightly increased yield, but not s1vn1flcantly
S0, in the second year and markedly incréased yield.in the -

final year. These results are shown in Table 1

Data on crop plant populations, sar number,
grains per ear and grain weight are given in Table 2.
Pldnt populations varied from: year to year but treatment
effects were significant only in 1957. Mortality was high
both in 1958 and 195S when. surviving populations approxim- -
ated only two thirds of the 1957 populatlons Mean ear
density was also low in the final year at 20.1 ears per
metre of row as compared to 34.1 and 35.9 in the oth T years.
Treatment differences, however, were marked only in 1959
when survival rate was significantly hlgner where the pre-
gowing spray had b cen used.
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Changes in the yleld components of wheat occurring as a result of applyllg weed ‘
control sprays at dlfferent tlmes. 7 :

| 1957 1958 1959
DATA c ' — - e ,
‘Pre- Spring | L.3.D. | Pre- Spring: L.S.D.| Pre- Spriny. L.S.D.
wsowing | Appln. | p=0.05 | sowing t Appln.| .p=0.05| sowing| Appln. ! 1=0.05
: Appln.l - Appln.j Appln. S
Plants per -
' metre of
i row at A R B : = o R '
| flowering 30.3 7| 24.271 4.9 '} 18.0 17.8 N.S. 20.2 | 19.5 N.S.
EBars per ' . o o o .
. metre .of rOﬁ:33;8 3444 N.S. | 36.2 35.6 N.S 21.3 | 18.3 1.1,
Grains per - | B o R .
ear i’ 9-8 1006 NeS- 1808 1706 O¢8 1504 : lQ-g, Ood
51 000 grain S B ' | | | [ '-
i wt. (gr.) 38.1 |- 38.2 N.S. | 22.1 | 26.3 2.4 36.7 .35.3° 0.7

/AR N
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Avpparent treatment response was much more pro-
nounced in the yield components grains per ear and grain
welght.  The presowing spray, as comparﬂd to the spring
spray, significantly increased grains per ear in all except
the first year of trial. . This reponse was most marked in
1959 when an average increase of 4.5 grains per ear was
recorded. Conversely, response of grain weight to treat-
ment differences was most variable. The presowing spray. -
had no effect in 1957, further reduced an already low grain
weight in 1958 and significantly .increased grain welght in

the final year of trial. The 1958 reductlon in grain
weight was a result of the very large number of plnchod :
grain and was most marked with the presowing spray. Under

commercial conditions some 46.6 per cent. of reccorded
yield from the fallow sprayed plots, in contrast to only
32.8 per cent. from the spring sprayed plots, would have
been lost ovér the back of thc combine..

: Yield of plant nltrogenvfrom-the above ground
portion of the crop is shown in-Table 3. Jeed control
comparisons produced significant differences in nitrogen
yield only in 1959 when yield was higher with the presowing
spray than with the commercial spray; A similar trend
was apparent. in 1958, Nltrogenous fertilizer, on the other
hand, increased nltrooen uptake in &ll- years. These in-
greaces were gene ralWy larggr where presowing sprayb had

gen used. S

Table 3.

Total nltrogen content of the above ground portion of
the crop as affected by time of spray appllcatlon and
the addition of fertilizer nitrogen.

Treatments ' : ~ . Nitrogen added :
in 1b./acre. 1.5.D.
NIL 20 .40  p=0.01
. . 1b./ac. 1b./ac. lb,/ac,; 1b./ac.
!1957, Presowing spray 15.5 2452 - 20.3 3.5
Spring spray 17.7 23.1 22.2
51958; Presowing spray | 37.5 41.1 47.5 N.S.
% Spring spray | 33.9 6.6  42.9
1959. Presowing spray 9.6 17.2  18.0 4.2
Spring spray 7.5 11.7 13.8 :
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4. DISCUSSION

Absoulte grain yield is an obvious reflection of
seasonal conditions. Reinfall received is shown in Table
4. . Low yields were obtainesd in each year of trial but
that of the wet year, 1958, was the result of an abnormal
water stress which reduced a potential 1252*1b. per. acre
yield to only 652 1lb. per. acre. : '

: " The yield components. ear number and grains pér

ear are usually considered to be the major yield determining .
characters (Quisenberry, 1928; McNeal and Davis, 1954;
Primost, 1958a). Far number is usually given as the more
important but Primost (1958b) has shown that variety x en-
vironment interactions may make grains per ear the dominant
factor in yield. Similarly, Asana and Mani (1958) suggest
that grains per ear may be the more important yield deter-
minant under restricted soil moisture. Hence, since there
" 1s a very strong tendency for established plants to mature
the primary tiller even urnder drcught conditions, it is
_possible that grains per ear may substitute for density as
the main yield producing factor in southern New South Wales.
On the other hand,artificially changing the cavironment by
skeleton weed suppression may modify these seasonal trends.
Weed suppression in the fallow period tendéd to reduce
plant mortality and incrcase ear number ecach year. - In 1957,
however, spring weed suppression obscured a significant de-
pression in plant numbers on this treatment. The absence
of active skeleton weed competition at this period minimised
water stress and made it possible for fewer plants to '
equalise treatment yisclds by allowing them to ripen more
than one tiller. - ' : :

Table 4.
Seasonal Rainfall for the yéarsll957, 1958 and 1959/60.

i Year Autumn Winter Spring Summer
% : pts pts pts pts
1957/58 229 . 522 243 485
1958/59 487 498 654 397
1959/60 631 328 355 554

* Calculated from the formula:- _
Yield = Ears/metre of row X grains/ear X 1,000 grain weight,
using the mean 1,000 grain weight from 1957 and 1959.
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. Grain weight is the least important of the yield
components and is, in general, the least affected by en-
vironmental change. In these experiments,; however, a -
potential yield of:1252 1b. per acre was reduced to 652 lb.
by a drop in grain weight, presumably as a result of water
-stress during hot, windy days in early November. Eliminat-
ion of weed competition. at this period temporarily allevi-
ated this water stress and gave higher grain weights than
were obtained ‘where skeleton weed was left unchecked.

: A small general deficiency in available nitrogen-
was cevident, but relstively high nitrogen recovery rates in
1958 indicated that water was a limiting factor in nitri-
fication in the other years. Myers and Lipsett (1958) -
postulated improved nitrogen nutrition as a result of chem-
ical weed control in the fallow period under conditions of
plentiful rainfall. There is some suggestion of a trend
in this direction in the 1958 results but it is not partic-
ularly marked, whereas the effect of added nitrogen is
pronounced each year. Indeed, increased recovery of fer-
tilizer nitrogen when the presowing spray was used, and

the absence of fertilizer x time of spraying interaction,
suggests most strongly that, in these experiments, increas-—
ed nitrogen uptake as well as increascd ear number and
grains per ear was due largely to improved water availa-
bility.

Seasonal conditions obviously determine the ab-
solute magnitude of grain yield yet trends within individ-
ual seasons can be modified to a considerable extent by
crop management. Temporary suppression of skeleton weed
in the late fallow period increased yield potential by in-
creasing ear density and the number of grains per ear.
Conversely suppression of skeleton weed in the ripening
period prevented yield losses by alleviation of water stress
and maintenance of grain weight. It follows that maximum
seasonal yields should be achieved only when chemical weed
control is attempted both in the autumn, before sowing, and
in the spring. )
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