
12 Plant Protection Quarterly Vol . 3(1) 1988 

Influence of stubble-management practices on 
yellow spot of wheat 

(Table I). Yellow spot severit y in the 
rel.ai ned and incorpora ted plots of Suneca 
was not signifi cantly di fferent (P = 0.05) at 
mi lk development , but was more severe in 
these plots than in the burnt plots. The 
severity of yellow spot in the retained plots 
of Sunstar was significant ly greater (P = 
0.05) than in the incorporated plots, and 
both treatmenLS had greater yellow spot 
damage than the burnt plots. At the earl y 
do ugh stage yellow spot severit y was not 
significantly different in any of the trea t· 
ments. Yellow spot was more severe in Sun
star than S un eca at a ll s tages of 
development. 
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Summary 

T he in fl uence of three whea t stubble 
management practices on the severity of 
yellow spot on two wheat cul tivars, Suoeca 
and Sunstar, was examined. T he retention 
of stubble residues on the soil su rface 
greatly increased the severity of the disease. 
Incorporation of the stubble reta rded the 
development or the disease, whilst stubble 
burning was the most effective method of 
disease control, particularly d uring the 
early stages of crop develo pmen t. Yellow 
spot was more severe on cv. Sunstar at a ll 
growth stages. Grain yield was not affected 
significantly by any treatment , while grain 
protein was significantly lower where stub
ble was burnt. 

Introduction 

Following changes to stubble-management 
practices o n many fa rms in northern New 
South Wales and southern Queensland in 
the 1970s, yellow spot caused by Py reno
phoro Irilici-repentis (D ied.) Drechs. has 
become an impo rtant disease of wheat 
(Triticum oeslivum L.) (Rees and Platz 
1980). The retention of stubble residues o n 
the soil surface favours the disease because 
the fungus over-seasons on stubble as pseu· 
dothecia. The pseudothecia are elim inated 
by stu bble burning, a traditional practice 
on many farms (Rees and Platz 1980). Thus 
the d isease was insignificant prior to J 970 
(Valder and Shaw 1953). 

In this paper we report on the influence 
o f three stubble·management practices o n 
the severity of yellow spot and subsequent 
grain production in two wheat cu lti vars, 
Suneca and Sunsta r, in 1986. 

Materia ls and methods 

The tri a l was located at the Universit y o f 
Sydney's Livingston Farm, Mo ree, N.S.W. 
in 1986. The soil, a grey cracking earth , had 
been cultivated for 5 years. Incidencc of 
yellow spot had been high in 1985 ensuring 
high inoculum levels in 1986. 

The three stubble-management practices 
were stubble retention (b lade plough) , 
stubble incorpo ra tion (disc plough) and 
stubble burning followed by discing. All 
plots were sprayed with Glean (20 g ha- I ) 

in May 1986. St ubble levels were assessed 
by sampling from 0 .13 m' quadrats to a 
depth of 5 em. 

There were four replica te p lots. 20 m x 
50 m , with 8-m buffer strips o f oats 
between each plo t. The oats were pla nted 
on 23 May and bo th wheat cultivars, Sun-

eca and Sunstar, were planted on 4 June. 
The experimental design was a rando mized 
complete block design with split plots. 

The severity or yellow spot was deter· 
mined by assessing the percentage of lear 
damage rro m the key ror Septaria leaf 
blotch developed by James ( t97 1) , a t 
till ering, milk stage and early dough stage. 
The two youngest ru lly expanded leaves 
from the pr imary ti llers of 50 plants per 
cultivar per plot were assessed a t tillering 
and milk stages, wh ile the fl ag leaf was 
assessed at the ea rly dough stage. 

Grain yield was determined by harvesting 
2-rn strips fro m each cultivar in each plol. 

Grain samples from each subplot were 
milled through a cyclone laboratory sample 
mill (Tecator). The prote in percentage of 
milled grai n samples was determined by 
near infra·red refl ectance (Technicon Infra
a lyser 300). Milled gra in samples on which 
grai n protein had been determined by the 
Kjeldahl method were lIsed to ca libra te the 
near infra-red instrument. 

Results 

The mean dry weigh t of the stubble remain· 
ing at the end of the rallow was 4.5, 1.2 
and 0 .6 t ha - I in the retained, incorp
orated and burnt plots respect ively. All 
treatments were sign ifi cantly different (P = 
0.05) from the ot hers. 

At tillering the severity or ye llow spot 
was significantly greater (P = 0.05) in the 
retained plots than in the incorporated 
plots, and yellow spot damage was grea ter 
in these plots tha n in the burnt plo ts 

Whi le th ere were no signifi cant differ· 
ences in gra in yield between the treat ments 
(Table 2) , Sunstar and Suneca yielded 17'10 
and I J % higher respectively in the incor· 
porated plots compared ta the reta ined 
plo ts. 

G rain pro tein levels were significa ntly 
higher (P=O.05) in the retaincd and incor· 
porated plo ts, than in the burn t plots 
(Table 2). Suneca had higher protein levels 
than Sunstar. 

Discussion 

The rctcntion of stubble increased the 
severity o f yellow spot, particularly during 
the ear ly stages of crop development. 
incorporat io n of stubb le retarded the 
development or yellow spot, whereas burn· 
ing caused a significant reduction in disease 
severit y ror much of the crop life. There 
were no differences in ye llow spot severity 
at the later stages of crop development. 
This presumably is the result of dispersal 
of airborne conid ia between plots since 
conidia may be dispersed over considerable 
distances (Hosford 1982). In a commercial 
situat io n the num ber of conidia moving 
bet ween paddocks would be expected to be 
lower than between adjacen t pIOIS, so tha t 
stubble burning would control the d isease 
for much of the season. I f st ub ble burning 
was discontinued , yellow spot could be 
expected ta develop to high levels in a 
second season given favourab le conditions 
(Rees a nd Pla tz 1979) . 

Table I Leaf damage (1110) caused by yellow spot on wheat cuitivars, Suncca and Sunstar. 
under three st ubble management practices. Values fo llowed by the same letter 
in each verti ca l column, for each cultivar, are not significant ly dirre rent at 
P =0.05 

Leaf damage ('10 ) 

Treatment T illering Milk Early 
developmen1 dough 

Suneca 

Retained 16.6" 
Incorporated 3.5' 
Burnt O.4c 

12.5" 10.2' 
I I .4n 9.4' 
4.9' 7 AD 

Suns/ar 

Retained 50. 1' 54.5 ' t2.5' 

Incorpora ted 12.1 ' 
Burnt 2. 1" 

39.5' liAR 
31.3' 9.8:1 



Table 2 Grain yield and grain protein levels for wheat cuhivars Suneca and Sunslar grown 
under th ree stubble-management pract ices. Values fo llowed by the same leller 
in each vert ical colu mn, for each cuhivar, are not significantly dirrerent at 
P=0.05 

Cultivar Treatment Grain yield (I h - ') Grain protein (0"/0 ) 

Suneca Retained 
I ncorporated 
Burnt 

Sunstar Retained 
Incorporated 
Burnt 

There were no significant differences in 
yield between the three treatments, despit e 
the di lTeren ces in yellow spot levels. Stubble 
retention did cause a yield reduction when 
compared to the other trealment s, a pro
portion of which may be attributable to yel
low spot damage. Yellow spot has been 
shown to reduce grain yield (Rees and Platz 
1983); however the retention and incorp
oration of stubble residues does alter 
Ilumerous soi l physical (Van Doren and 
A llmaras 1978) and nutritional (Power and 
Legg 1978) fac tors which may influence 
yield potential. 

Grain protein levels in both euitivars 
were reduced in the stubble-burnt plot s. 
Presumably, the removal o f crop residues 
by burning resulted in the removal or a 
nit rogen source wh ich was utili zed in the 

2. 11 ' 12.6' 
2.5 1' 12.7' 
2.34' 12.2' 

2.64a 11 .4 3 

2.94' 11. P 
2.87" 10.3' 

reta ined and incorporated piOlS. Yellow 
spot has been shown to increase grain nitro
gen levels (Rees and P la tz 1983). 

T hese tria ls are being contin ued. 
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