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Red leaf blotch (Dactuliochaeta glycines) of soybeans
(Glycine max) and its relationship to yield
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Red leaf blotch of soybeans, caused by Dactuliochaeta glyeines, was evaluated on soybean plants in field
plots located in Zambia. Two experiments were conducted in each of two seasons. Experiment | had
four cultivars that were either fungicide-sprayed or not sprayed, Disease severity was greatest on leaves
at the lowest nodes from early vegetative through the reproductive growth stages. Area under the
diseuse progress curve (AUDPC) values and percentage of nodes defoliated at growth stage R5 were
significantly (P=0:03) greater in unsprayed plots for all cultivars in both seasons. Yield losses ranged
from § to 37% while reduced seed size ranged from 21 to 29% for the four cultivars. Number of pods
per plant in fungicide-sprayed plots did not differ from those in unsprayed plots, However, the number
of seeds per plant and seeds per pod were significantly (P=0-03) greater in sprayed thin unsprayed
plots for some cultivars. [n experiment 2. cultivar Tunia was either fungicide-sprayed at different times
or not sprayed. The lowest attached leaf had the most variation in the umount of disease while ratings
of the most median leaf in the canopy were generally less variable. The AUDPC values calculated from
the lowest attached leaf. the mean of all attached leaves. and the median attached leaf differed
significantly (P = 0-03) the number of times plants were sprayed with fungicide. Defoliation and vertical
incidence of red leal blotch from lower to higher nodes were significantly (2=0:03) reduced in
fungicide-sprayed plots in one season, but not the other. One thousand-seed weight and vield differed
significantly (P=005) with treatment as one application of triphenyltin acetate increased yields by
18% over unsprayed plots in season 1. One thousand-seed weight and vield. regressed on the AUDPC
for the median leaf in the canopy. explained 92 and 72% of the variation. respectively.

INTRODUCTION germinate and form pycnidia or secondary
sclerotia (Hartman & Sinclair. 1992).

In experimental trials. losses of up to 37%
have been reported in Zambia (Datnofl er al..
1987). Commercial growers in Zambia and
Zimbabwe have had to use fungicides to control
red leal blotch because of the unavailability of
resistant cultivars. In Zimbabwe. two to three
sprays of triphenyltin acetate have been recom-
mended at 14-day intervals for control of red leaf
blotch (Muchenje & McClymont. 1990).

Red leaf blotch. caused by Dactuliochueta
glveines (Hartman & Sinclair, 1988) of sovbeans
(Glveine max) was first reported in Africa in 1957
(Stewart, 1957). The diseuse occurs in central and
southern Africa where it has been geographically
limited to several countries (Hartman er al.
1987). More recently. it was documented in
Nigeria (Akem er al.. 1992). The source of the
primary inoculum is not known: however. the
pathogen and disease have been reporied on 3 s e { ;
Neono%onfﬂ wightii, a perennial legume which .F“ﬂd Isludlea oni e leaf blowch: mclucing
: e . S ) disease development and assessment have been
inhabits grasslands and woodlands of southern limi hodaf ;
Africa (Stewart, 1957: Leakey, 1964). The imited. One method of assessment used lhe
pathogen is soilborne and pm‘duces scleratia lowest attached leaf (Datnoff et al.. 1987), while
within, infected tesions (Hactman ot af. 1987y 2votherused he fully expanded leaves from the
Sclertotia were shown to have the ability to UppER portion of the-canopy (Levy of a{" 1990:
Neither of these assessments accounts for defo-
liation, which has been reported to be an
Aceepted 7 Septentber 1995, important component of the disease syndrome
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{Javaid & Ashraf, 1978; Hartman et af., 1987).
Reliable methods to assess red leaf blotch are
critical to evaluate germ plasm adequately,
develop meaningful disease progress curves,
and further understand the relationship of
disease severity parameters to vield components.

The objectives of this study were to rate
disease severity on leaves from the lower to
upper nodes: measure defoliation: and to quan-
tify the relationship of area under the discase
progress curve (AUDPC). defoliation, incidence,
and severity based on three types of assessments
to 1000-seed weight. number of pods with zero to
three seeds, pods per plant, seeds per pod. and
yield.

MATERIALS AND METHODS

Experiment 1

Four soybean cultivars were planted in a split-
plot design in two growing seasons at the
Mpongwe Development Project. Copperbelt
Province, Zambia. Each experimental plot con-
sisted of four rows, 12 m long. planted on 50-cm
centres. There were six and four replicated main
plots in the two growing seasons, respectively.
Main plots were either sprayed with fentin
acetate (Brestan 60 % WP. 06 kg a.i./ha) or
unsprayed. The fungicide was applied with a
Solo mist blower backpack sprayer every 7 to 10
days at V4 through R6 growth stages (Fehrer al.,
1971). Cultivars "Oribi’. "Sable’, "Santa Rosa’
and "Tunia’ (all early to medium maturity in
Zambia with determinant growth habit) were
randomized within each main plot at a planting
rate of 40 seeds/m row. Planting dates were 24
and 12 Decemberin 1984 and 1985 (season | and
2, respectively). The cropping sequence was
soybeans during the rainy season for the previous
5 years and irrigated wheat in the dry season.
Discase severity was rated using the Horsfall-
Barratt rating system (Horslall & Barratt, 1945),
These values were converted to percentage leaf
area diseased using the Elanco Conversion
Tables (Elanco Products Co., Indianapolis, IN).
Disease severity was assessed at 5- to 14-day
intervals from the growth stages V7 to R6. From
cach plot, five plants were randomly sampled
from row | or 4 and each leal on a plant was
assessed for disease severity and its node of origin
recorded. Defoliation. growth stage, disease
occurrence, and total number of leaves and
nodes present also were recorded.

Defoliation was converted to a percentage:

[(number of nodes without leaves)/(total number
ol nodes)] x 100. Spread of the disease from
older to younger leaves up the plant or vertical
disease progress (VDP) (Pataky & Lim, 1981)
was expressed as the percentage of leaves at
nodes which had symptoms based on the
following formula: VDP =[(maximum number
of nodes at which leaf symptoms appear)/
(maximum number of nodes per plant)] x 100,
The values used for calculating area under the
disease progress curve (AUDPC) were the mean
severity rating of each leaf on five plants per plot
using the formula descibed by Shaner & Finney
(1977).

Number of pods per plant and number of pods
with one, two, three. or four seeds were counted
on each of five plants per plot at growth stage R6
or R7 . Total number of seeds per plant were
determined and the percentages of pods with
zero, one, two, three and four seeds per pod were
calculated.

At maturity, 1 m [tom each end of the plots
was clipped and plants in the two 10-m long
centre rows were harvested by hand. Seeds were
either dried in an oven for 72h at 37°C or
recorded for percentage seed moisture using a
Burrow moisture meter and then weighed. Total
yield and 1000-seed weights were adjusted to
13% seed moisture. Seed size was determined by
placing 100 seeds in 100mL of water in a
graduated cylinder and recording the amount
of water displaced. Percentage yield. and reduc-
tion in seed weight and size were calculated
within each cultivar by using the formula:
percentage reduction (vield, seed weight, seed
size) =[(value from sprayved plots —value [rom
unsprayed plots)/(value from sprayed plots)] x
100.

Experiment 2

At the Mpongwe Development Project, seeds of
cv. Tunia, a commercially grown cultivar in
Zambia, were sown in the same size plots as
experiment | on 23 December 1984 (season 1)
and again on 12 December 1985 (season 2).

The experiment consisted of five treatments:
(i—ii1) sprayed once, twice, and three times; (iv)
sprayed weekly (11 and seven times in seasons |
and 2, respectively) with fentin acetate (Brestan
60% WP) at -6kg a.i./ha using a Solo mist
backpack sprayer; and (v) not sprayed. Treat-
ments were arranged in a completely randomized
block design with four replications. Plants in
plots receiving one application were spraved at
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R5 (Fehret al., 1971), two applications at growth
stages R1 and RS, and three applications at
growth stages V7, Rl and RS5. Weekly appli-
cations began when plants were at growth stage
V5-V6 in both experiments.

Disease assessments were estimated visually as
described in experiment 1. The mean ratings of
the leal area infected were pooled from each
attached leaf on the plant at the time of rating.
the mean from the lowest attached Jeaf, and the
mean leaf area infected of the median attached
leaf in the canopy. In season |, assessments were
made on 23 February and on 2, 9, 16 and 30
March at growth stages R3, R4, R5, R6 and R7,
respectively; in season 2 assessments were made
on 2, 10, 20 and 26 February and 5 March at
growth stages R2, R3, R4, R5 and R6, respec-
tively, Defoliation and vertical disease progress
data were assessed and calculated as previously
described.

The number of pods per plant and number of
pods with zero, one, two, three or four seeds were
counted on each of five plants per plot at growth
stage R6 or R7. Total number of seeds per plant
was determined and the percentage of pods with
zero, one, two or three seeds per pod was
calculated.

At maturity, I m at the ends of the plots were
trimmed and plants in the two 10-m long centre
rows were harvested by hand. Seeds were either
air- or oven-dried, the latter at 37°C for 72 h, Total
vield (kg/ha) and 1000-seed weights (g) were
adjusted to 13% moisture based on the moisture
recorded with a Burrow moisture meter.

Data analysis

Data were analysed by analysis of variance
(P<0:05) and treatments were compared by
Fisher's least significant differences (FLSD). In
experiment 1. which consisted of the four
cultivars in fungicide-sprayed and unspraved
plots, VDP of each cultivar was regressed on
leaf nodes at various growth stages. Infected leaf
aren values were transformed by logiy+1 to
stabilize variances. Ordinary-least square regres-
sion was used to predict leal area infected as a
function of leaf node position for each treatment
and assessment. Regression analysis and pre-
dictor variables compared intercepts and slopes
of unsprayed plots to other treatments (Freund
& Lettell, 1986). Regressions were used to predict
1000-seed weight, seed size, and yield as a
function of AUDPC, defoliation, incidence.
and leal area infected taken from the lowest

leaf, median leat, and mean leaf area infected of
all leaves at each assessment. /7 statistics were
used to compare overall significance (P < 0-05) of
models and significance of polynomial terms.

RESULTS

Experiment 1

Red leafl blotch symptoms appeared first on
unifoliolate leaves of all the cultivars. Vertical
discase progress of symptoms on leaves
approached 100% in each season by growth
stage R5 in unsprayed plots while the progress
was significantly less in spraved plots (Fig. 1a). In
the first disease rating for both seasons, disease
severity was not significantly different in sprayed
and unsprayed plots (Fig. 1b). However, by
growth stage R2 in season | and R3 in season 2,
disease severity was significantly greater for
plants in unsprayed compared to sprayed plots
(Fig. 1b). Disease severity in unsprayed plots
was similar for each cultivar in each year with
the lower leaves having more disease than
upper leaves. Disease severity was greatest on
leaves from the lower nodes and linear models
best explained the severity of red leaf blotch
from lower to upper nodes. Severity values
increased rapidly as plants approached full
seed development. AUDPC values were sig-
nificantly higher in unsprayed plots compared
to sprayed plots for all cultivars in both
seasons (Table 1). Plants in unsprayed plots
matured 5 to 7 days before plants in sprayed
plots for both seasons. No significant differ-
ence occurred in total number of nodes per
plant within each cultivar between sprayed and
unsprayed plots. Defoliation was significantly
greater for plants unsprayed than plants in
sprayed plots at most assessments although the
differences were greater in season | than 2
(Fig. 1¢).

Yield, 1000-seed weight, and seed size were
significantly lower in unsprayed plots compared
to sprayed plots for each cultivar in the first
season (Table 2). Yield was reduced in the four
cultivars by 344 to 37-1% and reduction in 1000-
seed weight and seed size was least for Tunia and
greatest for Santa Rosa. In the second season,
Sable had significantly higher yields and 1000-
seed weights in sprayed plots compared with
unsprayed plots. No significant difference
occurred between sprayed and unsprayed plots
for the other cultivars, although sprayed plots
always had greater yields.
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Fig. 1 Mean percentage of (a) vertical incidence of red leal symptoms, (b) disease severity, and (¢) defoliated nodes on
four soybean cultivars in plots unsprayed (m—m) and sprayed (@—a) with fentin acetate at 0-6 kg a.i./ha in two
growing seasons al Mpongwe, Zambia. Vertical bars represent the standard error of the mean,
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Table I Comparison of unspraved and fungicide-sprayed plots for defoliation. disease incidence, severity at R4
grawth stage, and area under the disease progress curve (AUDPC ) values for four soybean cultivars infected by
Dactuliochaeta glyeines, the causal agent of red leaf blotch. in two growing seasons at Mpongwe, Zambia

Defoliation” Incidence® Severity!
Cultvar Treatment” (%) (") (%) AUDPC*
Season |
Oribhi Unsprayed 555 989 95 3263
Sprayed 358 797 35 1058
Sahle Unsprayed 548 986 10-3 2781
Sprayed 339 72:6 24 966
Santa Rosa Unsprayed 543 96-9 68 251-2
Sprayed 41-7 78-8 22 658
Tunia Unsprayed 57-0 93-9 77 2793
Sprayved 36-2 711 25 959
FLSD' 63 54 23 408
CV (%)* 12:8 59 391 214
Season 2
Oribi Unsprayed 43-5 974 16:1 1630
Sprayed 324 86:0 31 74-4
Sable Unsprayed 41-4 973 142 147-7
Sprayed 364 87:1 36 69:0
Sants Rosa Unsprayed 429 956 17:5 1628
Sprayed 344 839 -7 ST8
Tunia Unsprayed 429 956 17:5 162-8
Sprayed 347 859 19 668
F.LS.D. 62 9:2 50 201
CV (%) 12:4 32 248 14-4

" Treatment is based on sprayed plots with (6 kg u.i./ha of fentin acetate applied 11 times in six replications in season

I and seven times with four replications in seuson 2.

P Defoliation based on a percentage of nodes without leaves/total number of nodes.
“ Incidence is bused on a percentage of nodes having leaves with symptoms/maximum number of nodes.
 Percen tage severity is based on the mean severity of all attached leaves,

“Calculated by the formula of Shaner & Finney (1977).
'Fisher's least significant difference. (P < 0-05),
¥ Coefficient of variation.

The number of pods per plant was not
significantly affected by the fungicide treatment
regardless of cultivar in either year (Table 3). The
number of seeds per pod for all cultivars was
significantly greater for sprayed than unsprayed
plots in the first. but not the second season. In the
first season more seeds per plant were produced
in sprayed than unsprayed for Oribi and Santa
Rosua. The number of pods without seeds was
significantly higher in unsprayed plots than in
sprayed plots for all cultivars except Sable in the
first season: in the second season. Oribi and Sable
had significantly more pods without seeds in
unsprayed than sprayed plots. The number of
pods with one seed was significantly higher only
for Sable in the first season, while Tunia had
significantly more pods with two seeds in sprayed

plots compared to unsprayed plots in the second
season. Pods with three seeds were significantly
higher only for Sable in sprayed versus unsprayed
plots in the first season. Few pods had four seeds in
the first season and none were recorded in the
second season.

Experiment 2

Initial (33 and 23 plants per m row) and final
stand counts (29 and 21 plants per m row) in
seasons | and 2, respectively, did not differ
significantly between treatments. The days to
maturity differed as plants in unsprayed plots
matured 4 to 10 days earlier than plants in
fungicide-sprayed plots,

In season 1, the leaf area infected from plants
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Table 2 Comparison of unsprayed and fungicide-sprayed plots for yield, 1000-seed weight and seed size and their
respective losses for four soybean cultivars infected by Dactuliochacta glveines, the causal agent of red leaf blotch, in
two growing seasons at Mpongwe. Zambia

Yield 1000-seed weight Seed size®
Actual Loss Actual Loss Actual Loss
Cultivar Treatment” (kg/ha) (%) (2) (%) (ml) (%)
Season |
Orbi Unsprayed 1307 371 1357 297 36:5 252
Sprayed 2061 1939 48-8
Sable Unsprayed 1340 349 1514 29:9 397 2343
Sprayed 2080 2164 51-8
Santa Rosa  Unsprayed 1229 342 124-9 317 328 287
Sprayed 1933 1835 46:0
Tunia Unsprayed 1 534R 344 1635 257 41-7 21-3
Sprayed 2356 220:4 530
FLS.D! 306 NS 118 60 16 26
CV (") 12 60 16:7 33 86
Season 2
Orbi Unsprayed 1060 10-6 154-0 28 A
Spraved 1193 1508 -
Sable Unsprayed 963 259 155-3 11-0 —
Sprayed 1323 1753
Santa Rosa  Unsprayed 1070 77 1355 ~46 =
Sprayed 1160 129-5
Tunia Unsprayed 945 6 1653 5:7
Sprayed 1078 176'5
F.LS.D. 183 NS 18:3 NS
CV (%) 12 77

* Treatment is based on sprayed plots with 0-6 kg a.i./ha of fentin acetate applied 11 times in six replications in season

| and seven times with tfour replications in season 2.

" Losses based on comparisons within replications to sprayed plots,
“ Measurement of seed size is the displacement of 100 seeds in 100mL of water and is expressed in mL.

4 Fisher's least significant difference. (P<0:05).
“ Coeflicient of variation.

"Not significant.

Y Data not recorded.

in unsprayed plots increased over time, but in
season 2 the leaf area infected varied over time
with the lowest rating occurring at 60 days after
transplanting (Fig. 2a and b). In both experi-
ments, the lowest attached leal had the most
variation in the amount of disease along with
the greatest severity. At each assessment lime,
the leal area infected significantly decreased from
the lower to the upper leaves in the canopy for
each treatment. For example, at growth stage RS
for both experiments. plants that were fungicide-
sprayed had more disease on leaves lower in the
canopy than on leaves that were located in the
upper canopy (Fig. 3a and b).

The AUDPC values calculated from the

lowest, median, and mean leaf differed signifi-
cantly in plants from fungicide-sprayed com-
pared to unsprayed plots in season 1, with the
lowest values from plots sprayed the maximum
number of times (Table 4). The AUDPC valucs
for the median and the lowest leal, and the mean
AUDPC in plots sprayed once were significantly
less than those from unsprayed plots. In season
2, the highest AUDPC value occurred in
unsprayed plots, but did not differ significantly
from plots sprayed seven times. exceplt for values
from the lowest leaf.

Defoliation was significantly greater after
growth stage R3 from plants in unsprayed plots
compared to plants in plots sprayed three or 11



338 G. L. Hartman & J. B. Sinclair

Table 3 Comparison of unsprayed and lungicide-sprayed plots for pods and seeds per plant. seeds per pod, and the
number of seeds within each pod for four soybean cultivars infected by Dactidiochaeta glyeines, in two growing
seasons at Mpongwe, Zambia

Number of seeds per pod®

Seeds per Seeds per Pods per 0 | 2 3

Cultivar Treatment® plant® pod® plant? (%) (%) (%) (%)
Season |

Orbi Unsprayed 559 5 331 15:9 19-8 448 19:6

Sprayed 682 1:9 360 69 16:0 57-4 196

Sable Unsprayed 514 19 276 4.9 227 544 177

Sprayed 656 240 324 31 174 537 256

Santa Rosa  Unsprayed 751 1-8 40-7 56 18:5 62-1 138

Sprayed 816 19 42:0 23 16:8 545 16-3

Tunia Unsprayed 636 17 38:1 99 289 44-2 171

Sprayed 708 18 389 62 255 489 19-3

FLSD/' 110 0-1 6:0 27 41 45 42

CV (%)% 11-8 4-7 13-0 337 19-4 72 16-7
Season 2

Orbi Unspraved 36°5 19 19:3 116 17-1 43-6 278

Sprayed 39-5 19 205 59 230 423 288

Sable Unsprayed 335 18 18:9 14-5 15:9 46-4 232

Sprayed 385 19 2004 74 138 60-4 184

Santa Rosa  Unsprayed 580 1-8 312 63 22:3 51-4 200

Sprayed 56-9 1-9 299 66 18-9 516 228

Tunia Unsprayed 380 19 200 97 202 41-0 29+1

Sprayed 39-1 1-8 218 68 29-4 418 219

F.LS.D. NS NS NS 64 82 14-2 89

CV (%) 388 332 207 293

“ Treatment is based on sprayed plots with 0-6 kg a.i./ha of fentin acetate applied 11 times in six replications in season

1 and seven times with four replications in season 2.

b Calculated by adding the known number of seeds and pods per plant.

“ Calculated by adding up all the seeds/the number of pods.

4Total number of pods with zero, one. two, three. and four seeds per pod.
“ Percentage of pods with zero, one, two, and three seeds in a pod.

" Fisher's least significant difference. (P < 0-05).
£ Coeflicient of variation.

times in scason 1 (Table 5). Defoliation did not
differ between three and 11 sprays at any growth
stage. In season 2, no consistent difference in
defoliation occurred between the treatments.
Critical point models for 1000-seed weight and
vield regressed on defoliation were all significant
for season 1 except for the initial discase
assessment (R3). but were not significant in
season 2.

In season one, 1000-seed weight and yields
regressed on AUDPC from the median leaf, the
lowest attached leaf. and mean leal were all
significant (Fig. 4). A quadratic equation best
explained the relationship of 1000-seed weight to
AUDPC of the median leal and linear equations

best explained the relationship of yield to all
three AUDPC  assessments. Defoliation
explained 61 and 68% of the variation of 1000-
seed weight and yield, respectively, at growth
stage R7 (Fig. 5). Defoliation did not differ
significantly between fungicide-sprayed and
unsprayed plots in season 2.

Vertical disease incidence [or all assessments
was significantly greater for plants in unpro-
tected plots compared to plants in plots sprayed
11 times in season | (Table 6). In season 2.
treatments did not differ significantly in vertical
disease incidence and by the early growth stage
RS nearly 100% disease incidence occurred for
all leaves in all treatments.
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Fig. 2 Disease progress curves of the leal area infected
on cultivar Tunia from evaluations on the lowest
attached leaf (@—e). mean value of all attached leaves
{m—m), and the median attached leal (& —4) in the
canopy for plants that were not fungicide-sprayed in (a)
season | and (b) season 2. Vertical bars represent the
standard error of the mean.

One thousand-seed weight and yicld were
significantly greater for plants that were sprayed
once or more than for those not sprayed in
season | (Table 7). In season 2, plants receiving
three and seven sprays had 11% higher yields
than plants in unsprayed plots. but were not
significantly different; however. 1000-seed weight
was significantly higher for plants protected one
or more times than in unprotected plots
(Table 7).

DISCUSSION

Red leaf blotch of soybean is important in a few
countries in Africa. It has the potential to be a
major foliar disease of soybeans if it spreads to
other production areas of the world (Sinclair.
1989). Control using fentin acetate at 14-day
intervals has been recommended in Zimbabwe
(Muchenje & McClymont, 1990). In our study,
the fungicide was effective in increasing yields
under heavy disease pressure even with one
application. Increasing applications generally
increased disease control although the economic
benelit needs further analysis. Yield was more

Leaf node

Fig. 3 Red leaf bloch severity on cultivar Tunia
regressed on leaf node (rom either unsprayed (4—a)
or fungicide-sprayed (@—®) plots in (a) season | and
(b) season 2.

severely depressed when the disease continued to
increase rapidly under wel conditions (season 1)
and was less of problem under somewhat drier
conditions (season 2). Although both experi-
ments were conducted in the ‘wel scason'.,
precipitation during the season may vary from
onsel to completion and be variable during the
season as well,

Several methods have been developed to assess
red leaf blotch. One study rated leaves positioned
at the upper four nodes (Levy ez al.. 1990), while
another rated the lowest attached leal (Datnoff
et al.. 1987). In our study, leaves from lower
nodes in the canopy had more disease. but were
more variable in the level of infection than leaves
from the upper canopy. Defoliation seemed to be
an important consideration in this variation as
often the lowest attached leaf in the canopy was
not at the same node postion for all of the plants.
When leaf severity ratings were between 30 and
40%, the leaves often dropped off. The remain-
ing lowest attached leaf usually had a much
lower severity rating. Leaves higher in the
canopy had less variation in disease severity,
but they had low levels of severity, making it
difficult to detect differences. Leaves near the
centre of the canopy were less variable in severity
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Table 4 Area under the disease progress curve (AUDPC) values of red leaf blotch of soybeans for the mean leaf area
infected by Dactuliochacta glveines of all attached leaves, the lowest attached leal, and the median leal in the canopy

of cultivar Tunia either fungicide-sprayed with fentin acetate (0-6 kg a.i./ha) or not sprayed

Number of AUDPC"
fungicide Mean" Lowest leaf Median leafl
applications

Season | Season 2 Season | Season 2 Season | Season 2
0 432 263 837 852 331 240
| 269 274 616 644 148 202
2 248 270 453 651 119 256
3 197 241 341 623 82 178
11 or7° 168 221 268 515 46 166
F.LSD! 38 N§* 238 197 50 NS
CV (%) 14 36 30 20 23 27

“AUDPC values represent five samples of four replications each from five assessments during the reproductive

growth stages,

" Mean based on the leal are infected of all the leaves on a plant.

“ Eleven in season | and seven in sedson 2.

“ Fisher's least significant difference. P < 003,
“ Not significant.

'Coeflicient of variation.

levels and the AUDPC values based on the
median leaves were adequate descriptors changes
in 1000-seed weight and yield.

Teng er al. (1979) measured barley rust
severity on all leaves at each leaf position
and it was determined that the two top-most
leaves were adequate descriptors of vield and
that severity on tillers had little effect on
vield. For soybeans, leaves from the lower

canopy generally contribute little to vield,
making disease ratings on lower leaves less
important. Evaluating all the leaves on the
soybean plant provides a precise assessment
of disease but this type of assessment is time
consuming. Similiar to barley rust, red leaf
blotch assessed at the median attached leaf in
the canopy was an adequate descriptor of
disease and was relatively easy to rate. In

Table 5 Defoliation of Tunia soybeans infected with Dactuliochaeta glyveines, the causal agent
ol red leal blotch, at five reproductive growth stages and either fungicide-sprayed with fentin
acetate (0-6 kg a.1./ha) or not sprayed

Defoliation (%)"

Number of
sprays

R3 R4
0 45 50
1 s0 48
i) 50 45
3 4] 40
I 41 42
F.LSD" 6 6
CV(vay 8 9

R3S (early) R3S (lute) R7
54 57 83

53 56 74

49 34 67

47 S0 59

45 50 32
N§* 5 &

7 fi 8

" Defoliation [(number of nodes without keaves)/(total number of nodes)] x 100. Means ure
based on four replications of five samples per plot.

" Fisher's leust significant difference. P<(0-05.
“ Not significant.
I Coefficient of variation.
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Fig. 4 One thousand-seed weight and yield regressed on
arca under the disease progress curve for the lowest
attached leal (@ @), mean value of all attached leaves
(m—m). and the median attached leaf (4 a) in the
canopy for plants that were not sprayed with a
fungicide in (a) season | and (b) season 2.

addition, the median leal’ remains constant in
its position in the canopy as new leaves develop
while defoliation is also occurring.

As well as measuring leal blotch severity. an
accurate disease assessment has to account for

T T T T T T T
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Fig. 5 One thousand-seed weight and yield regressed on
defoliation at growth stage R7 for Tunia soybeans
infected with Dactuliochaeta glveines.

defoliation. especially if it is an important part of
the disease syndrome. In our study, increased
defoliation was correlated to decreased yields. To
fully account for disease severity, defoliation
has to be incorporated with ratings from
attached leaves which can often be difficult
and misleading. For example, soybean leaves

Table 6 Vertical disease progress of red leaf blotch on Tunia sovbeans infected with
Ductuliochaera glycines at five reproductive growth stages and either fungicide-sprayed with
fentin acetate (0-6 kg a.i./ha) or not sprayed

Number of

Vertical disease progress (%)

sprays
R3 R4

] 9] 86

I 86 84
2 §2 80
3 80 78
1 69 63
FLSD." 10 13
CV (%) 8 1

RS (early) R3S (late) R7
93 97 100

87 93 100

80 86 99

77 82 94

71 74 81

7 6 5

5 4 q

*Vertical disease progress: (maximum number of nodes at which symptoms appear/maximum
number of nodes per plant) % 100. Means are based on four replications of five samples each.

P Fisher’s least significant difference, P < 0-05.

“ Coefficient of variation.
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Table 7 Yield and 1000-seed weight of Tunia soybeans infected with Dacruliochaeta glyeines and either
protected using fentin acetate (0-6 kg a.i./ha) or not protected

Number of Yield (kg/ha) 1000-seed weight (g)
Sprays
Season | Season 2 Season | Season 2

0 2181* 2650 192 154

| 2666 2637 219 180

2 3105 2646 226 184

3 3141 2053 234 185
1 3159 2931 244 IR7
F.LSD." 256 NS¢ 9 2
CV (%)¢ 6 17 3 8

*Meuns based on four replication.

" Fisher's least significant difference, P < 0-05.
“ Not significant.

9 Coefficient of variation.

defoliated in response to brown spot (Septoria
glveines) infection were assigned a value of 100%
which was added to the percentage of leaf arca
mlected (Williams & Nyvall, 1980). In our study,
if defoliated leaves were given a value of 100%,
ratings would be inflated and defoliation would
represent most of the percentage of severity on a
per plant basis. Alternatively, instead of assign-
ing 100% to defoliated leaves, regression equa-
tions based on vertical distribution of severity on
attached leaves could approximate the severity
on missing leaves. This would provide estimates
of the severity on missing leaves which ultimately
would be better than arbitrarily assigning 100%
severity.

Waggoner & Berger (1987) developed models
that used a healthy leaf area index which
considered growth of the host, disease severity,
and defoliation through the season. This would
account for many of the complications which
occur when assessing diseases like red leaf blotch
where growth and defoliation interact with
discase development. Although green leaf area
was not evaluated in this study, future studics on
this disease may consider this kind of assessment,
which more readily takes into consideration the
interaction of red leaf blotch severity, defolia-
tion, and growth of the host.
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