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the cost of the control measures. Models that predict 8 . /i YVl Yield Loss Equation: H =
i 9 4 N o 20 e
::z;?;ida}i,g%g?; can serve as useful management § // A Yield (% of Control) = 0.75 x ELAD (% of Control) + 29% :Eq. 1 Figure 6. Control (A) and Early SBR plots (B) in mid-October at Tifton GA. Note the Ny
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yield loss was found to be due to: (i) accelerated leaf o METHO LOGY (Pt 2 Observed Yield (% of Control)
drop, (il reduced green leaf area (GLA) and (ii) reduced e (Pt2) Figure 8. Observed vs. prcicted yilds for the rils.
photosynthetic capacity of GLA. The reduced Days after Planting (DAP) e Figure 4. Plots in early September in Quincy FL with 15” and 30" row widths. g
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photosynthetlg capacity of G.LA has bele n quantified n Figure 1. Disease severity vs. days after planting (DAP) for soybeans Model Validation (Florida): Field trials were planted on July 10 Row ) . Yield % SBRat X DISCUSSION
controlled environment and field experiments (Kumudini, infected with soybean rust at the R2 and R5 growth stages (SBR-R2 d 11. 2007, at the Uni ity of Florida, Qui Treat t Width __Cultivar Disease (bulac) R7 Yield (% of Control) 3
etal., 2008a & b). Our understanding of these factors and SBR-R5), manual defoliation treatments mimicking leaf loss due to ana 11, » atthe University of Florida, Quincy. Treatments 15" DH(MGS) Control 396 00 £
was used to develop the model SBR starting at R2 and R5 plots (DFL-R2 and DFL-R5), and a control included two row widths (Fig. 4), determinate (Dt) versus DP5414RR f:‘rg ggg g-g gg-g £, The independent data set from Brazil (2006) affirmed the
. treatment during 20062007 growing season. Vertical bars represent + indeterminate (Idt) genotypes, and SBR starting at two different It (MGS) Control 125 00 : 5 it of the yield loss equation (Table 4).
standard error of the mean. times as well as a disease-free control (Folicur (4 fl. 0z/a) used to DPSSISRRIS  Early s s %0 s, In Georgia, the disease arrived later in development (R6)
OBJECTIVES =° limit disease progress). Phenology, leaf area, disease severity and 30" DI(MG5) Control 432 00 % g and resulted in a lower disease severity (8.6%) for the MG 7
a \ " vield were measured. Leaf area was measured non-destructively DPSHURR - Fay eyt o hogl £ T teerseR cultivar. The LAl at R5 of the MG 7 cultivar was well above
The objectives were to: % [ N using a I_.AI-ZOOO (LiCor Environmental Saence_s, Lincoln, NB). dt (MGS) Control 4 00 , that required for 95% light interception (Board, et al. 1997).
) ) - H N e ~. SBR arrived late (R6) and developed slowly during the season DPS3SSRRIS  Bary pei o8 o 0 3 o s 2 P 0 In addition there was a great deal of variability in the MG 7
1) Ctlege'OPda Slmrﬂe ylelr:i loss Dbl’edlﬁ!OE m0%?| for SOVZean g : N resulting in low disease severities at R7 and small yield reductions Days after RS data from this location (Fig. 8), and so it was decided that
n::l& ased on the mechanism by whicn the clsease reduces 52 S N (Table 2). ELAI was calculated and plotted for the treatment Table 2. Summary of yields and SBR severities from Quincy, Florida in 2007. Figure 7. Effective Leaf Area Index (ELAI) plotted over time for control, early the MG 7 data would be omitted from the analysis.
yield. 3 —e— Conrol \\ \ combinations (_Flg. 5). ELAD (R5 to R7) was calculated as and later SBR treatments for the MG cultivar from 2008 Georgia trial. Because in both U.S. locations SBR arrived late in the
2) validate this model with independent data sets. Z \ AN explained earlier. . o . - growing season (R5 or R6) and resulted in mostly low
ﬁ v \\ MotI:IeItV:Ilt:aljlo_n (G_?or?g). O_n J_un_?_flo, 28%8 \fl?lldetmon :rlals .« M disease severity, the range of the model that could be tested
o . . r = . were planted at University of Georgia, in Tifton, . Treatments s —— Comnlsow 140 T M7 Rogression (%" =0001) was low (only up to 20% yield loss). Considering that there
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Model Development (Brazil): The Effective Leaf Area
Index (ELAI) is a calculated value of the leaf area that is
effective in contributing to photosynthesis and thereby
yield (Jesus Junior et al., 2003). The calculation of ELAI

Figure 2. Effective Leaf Area Index (ELAI) plotted over time for

control and SBR treatments from 2006/2007 Brazil trial. A

Bastiaans coefficient of 3 was used to calculate the ELAI for the

2007 Brazil trial.

starting at two different times as well as a disease-free control
(Folicur (4 fl. oz/a)). Phenology, leaf area, disease severity and
yield were measured. Leaf area was measured non-destructively
using a LAI-2000 on a weekly basis. Disease development was
first observed at the R6 and R5 growth stages in MG7 and MG8

Effective Leaf Area Index (ELAI)

Yield (% of Control)
H

and combined U.S. data sets, the Brazil 2006 independent
data set was included with the U.S. data set. Using the
larger range of values obtained by combining the U.S. data
with Brazil 2006 data allowed a better test of the fit of our
model and it affirmed the yield loss prediction model (R2 =

itr?:(:zoar:lstigre?;{gﬁors that affect SBR-induced yield loss - cultivars, respectively. Disease severity_was assessed w_eekly. “ 0.61) (Table 4).
The ELAI is calculated as follows: ELAI = LAI(1-x)? o et 2007 After R7, the plots were harvested for biomass, harvest index, and 1 2
where x is the proportion of diseased tissue and B is the e . seed yield. . T o o e SUMMARY
Bastiaans coefficient. The disease severity from the trial ™ SBR severity was greater at R7 for the MG 8 than the MG 7 0 5 0 s 2 P 0
(Fig. 1) was used to calculate the ELAI for the control and cultivar as the epidemic had more time to progress (Table 3). The Days after RS ELAD (% of Control)

SBR treatments, using a Bastiaans coefficient of 3 (Fig.
2).
The impact of the disease on ELAI must incorporate

Yield (% of Control)
8

yield losses were not very large, but accelerated leaf drop was
evident in the plots (Fig. 6). ELAI was calculated and plotted for the
treatment combinations (Fig. 7). ELAD (% of control) was plotted

Figure 5. Effective Leaf Area Index (ELAI) plotted over time for control and early
SBR treatments for the Dt cultivar at 15" and 30" row widths from 2007 Florida trial.

Figure 8. Relationships between effective leaf area duration (integrated from R5
to R7) and yield (% of control) for MG7 (R? = 0.001) and MG8 (R? = 0.50) plots
in Georgia 2008 trial.

Data from Brazil was used to develop a simple yield loss
prediction model using the relationship between proportional
decreases in ELAD and proportional decreases in yield.

the temporal aspect of SBR damage. This is achieved by ° against yield (% of control) for the two cultivars (Fig. 8). There was Validation data from the U.S. fit this relationship wel! if the

integrating ELAI over time (R5 to R7) to get Effective Leaf “© no relationship between the two parameters for the MG7 cultivar RESULTS: Model Validation (Georgia) RESULTS: Observed vs. Predicted control LAl >4 and there were moderate decreases in ELAI

Area Duration (ELAD). 2 (R2=0.001). ] and ELAD from SBR. The independent data sets affirm the

. Observed vs. Predicted: The Yield Loss Equation was used ELAD/yield relationship across a number of regions and

ELAD = 2 [(ELA, + ELAL,,)/2] % (t,; —t) o 2 @ © & 1 w0 i to calculate the predicted % Yield values from the % ELAD datafor . == Vi (owac) % SERatRT _ Yild % o Conrol) Trial n R rmse production practices. These data support our efforts to use

where n is the number of assessments, ELAIis the ELAI ELAD (% of Control) each of the trials. The observed yield values were plotted against 3" MG7(D)  Control 8.4 03 U:fgfﬂ“ﬁ?ﬂﬂﬁ gg g; 1‘13 our understar}dlng gf the mechanllsm of SBR yield loss to

attime = t, and (t,, - t) is the interval (days) between two . o ) - the predicted values (Fig. 9). Parameters (R2 and root mean AGS 758 RR f:,if f;f:g g: ggg develop a reliable yield loss prediction tool.

consecutive assessments. ,Fr:f’""";sst'oie.,'?:‘r’"f;}'ef’ldb?;:’zf2;':%;'?5;%’;7_25’?‘%‘_ (g‘:ag':;i“’ square error) assessing how well the independent and validation MG8(DY)  Control 702 16 Table 4. Summary of parameters (R2 and root mean square error) assessing UTERATURECITED: | woor, Crtestit . .
ELAD as % of control was plotted against yield as % Londrina, Brazil in the 2006/2007 growing season. data fit the Yield Loss Equation were calculated for the trials (Table Prchard R Early o by o how wellthe independent and validation data fit the Yield Loss Equation. s o . F X B v, R Coah, A Pau, . Hau, A Borgamin i Zambolm,and R.D, Berer 2009

of control (Table 1 and Figure 3). The linear relationship
(R?2 = 0.82) is the basis of the model (Eq. 1).

4).

Table 3. Summary of yields and SBR severities from Tifton, Georgia in 2008.

Relationships between angular leaf spot, healthy leaf area, effective leaf area and yieid of Phaseolus vulgaris. Eur. J. Plant
Path. 109:625-632.
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