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DISCLAIMER 

AHDB, operating through its HDC division seeks to ensure that the information 

contained within this document is accurate at the time of printing. No warranty is 

given in respect thereof and, to the maximum extent permitted by law the Agriculture 

and Horticulture Development Board accepts no liability for loss, damage or injury 

howsoever caused (including that caused by negligence) or suffered directly or 

indirectly in relation to information and opinions contained in or omitted from this 

document.  

 

Copyright, Agriculture and Horticulture Development Board 2008.  All rights reserved. 

 

No part of this publication may be reproduced in any material form (including by 

photocopy or storage in any medium by electronic means) or any copy or adaptation 

stored, published or distributed (by physical, electronic or other means) without the 

prior permission in writing of the Agriculture and Horticulture Development Board, 

other than by reproduction in an unmodified form for the sole purpose of use as an 

information resource when the Agriculture and Horticulture Development Board or 

HDC is clearly acknowledged as the source, or in accordance with the provisions of 

the Copyright, Designs and Patents Act 1988.  All rights reserved.  

 

AHDB (logo) is a registered trademark of the Agriculture and Horticulture 

Development Board. 

HDC is a registered trademark of the Agriculture and Horticulture Development 

Board, for use by its HDC division. 

All other trademarks, logos and brand names contained in this publication are the 

trademarks of their respective holders.  No rights are granted without the prior written 

permission of the relevant owners. 

 

The results and conclusions in this report are based on an investigation conducted 

over a one-year period.  The conditions under which the experiments were carried 

out and the results have been reported in detail and with accuracy.  However, 

because of the biological nature of the work it must be borne in mind that different 

circumstances and conditions could produce different results.  Therefore, care must 

be taken with interpretation of the results, especially if they are used as the basis for 

commercial product recommendations. 
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GROWER SUMMARY 

Headline 

In a replicated large plot field trial, the lowest incidence of leaf spot was recorded in 

plots treated at early grape stage (April) and post-harvest with chlorothalonil and in 

early July with Systhane. 

 

Background and expected deliverables 

Drepanopezizza ribis causes leaf spot disease of blackcurrant. The disease can 

rapidly build up under favourable wet conditions and, if not controlled, severe 

epidemics can  result in premature leaf-fall, leading to reduction in yield and quality. 

This disease is currently managed by frequent fungicide applications which, if applied 

near harvest, can result in fungicide residues in the fruit. 

In 2005 a Defra funded project (HH3233SSF) was initiated to re-examine the 

epidemiology of leaf spot with the main objective of minimising pesticide residues in 

the fruit. Research was undertaken to investigate infection of leaves in relation to 

environmental conditions and leaf age on cvs. Baldwin and Ben Hope in controlled 

inoculation studies. All leaves on selected shoots were inoculated and then incubated 

under different initial conditions: 10, 17.5 and 25°C each with five wet periods (4, 8, 

12, 24 and 30 h). Number of infected leaves was determined. The two cultivars 

differed significantly in the susceptibility to infection by D. ribis – cv. Baldwin was 

much more susceptible than cv. Ben Hope. Older leaves were more susceptible to 

infection with conidia (asexual spores) than younger leaves. Increasing length of 

wetness duration led to increasing incidence of leaves infected. The effects of 

temperature were inconclusive and generally very small in comparison with other 

factors.  

Monitoring of field epidemics over three years (2005-07) confirmed the main findings 

from controlled inoculation studies: severe disease was associated with extreme wet 

conditions and older leaves. The field data also suggested that significant disease 

increase only occurred from July onwards.  

This means that strict control of infection on rosette leaves may not be essential 

because much of the epidemic and leaf fall associated with leaf spot was mainly 

observed on extension shoots. This is particularly true if crop husbandry measures 
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have been applied during winter to reduce overwintering inoculum and hence 

minimise the ascospore risk. However, rosette leaves (strig leaves) may be important 

in supplying nutrients to the fruit so as insurance, one spray against infection on 

rosette leaves may be used if the disease the previous season was very severe and 

extreme wet weather was forecast or experienced or if there is excessive leaf litter in 

the plantation and therefore a possibility of ascospore infection. Recent trials by 

ADAS showed that fungicides applied in early spring gave almost complete control of 

leaf spot (GSK Project 159). From late June onwards (the main epidemic period on 

shoots), application of fungicides to control leaf spot must be timed to coincide with 

weather patterns.  

Previous studies in the 1950s indicated that ascospores released from apothecia 

(sexual fruiting bodies) on overwintering leaves on the plantation floor could infect 

both young and old leaves and were responsible for initiating the spring epidemic. 

Over the three years of the project no leaf spot ascospores were seen on spore traps 

established in the plots in spring for monitoring, no apothecia have developed on 

overwintered leaves and first leaf spot infected leaves often do not appear until May. 

Therefore, it seems likely that most of the observed leaf spot infection in the field plot 

at EMR resulted from conidia rather than ascospores and this probably accounts for 

the lack of early spring infection and the clear association with old leaves. Also 

overwintering of leaf spot as lesions on twigs and fruit strigs may be more important 

than previously thought.  

The strategies to be tested are therefore: 

 Application of fungicides in early March during the late dormant stage to control 

early infection  

 Application of fungicides to control leaf spot from April onwards to protect shoot 

growth and managed according to rain forecasts 

The objective of this work was therefore to evaluate the timing of the early spray 

programme based on these strategies for efficacy in leaf spot control. 
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Summary of project and main conclusions 

In a replicated large plot trial in an established blackcurrant plantation the efficacy of 

a spray programme, based on (chlorothalonil) applied pre-bud burst and post-harvest 

and Systhane (myclobutanil) applied in early July (in relation to forecast weather) 

was compared to similar programmes, one without a spray in July and one with a 

similar programme but with the first spray delayed until early grape stage. All 

treatments were compared to an untreated control and applied to three different 

blackcurrant cultivars – Baldwin, Ben Lomond and Ben Hope.  

 

2008 was a wet year with significant rain falling in most months from March to 

September. Despite the favourable wet weather in March and April the first leaf spot 

lesions were not recorded until 6 May, when spots were noted at a very low 

incidence on mature strig leaves on Baldwin. A low incidence of spots was noted on 

the older leaves on shoots of cv. Baldwin in mid June, but significant numbers of 

infected shoot leaves were not noted until mid June, possibly resulting from the wet 

weather at the end of May. Thereafter, leaf spot incidence steadily increased on 

untreated plots of all cultivars until the last assessments in late September, when 

most bushes in untreated plots were defoliated.  

 

In all cultivars, the lowest incidence of leaf spot was recorded on plots receiving 

programme 3 (First spray at early grape – Table 1). Subsequent development of leaf 

spot was rapid, so that by the second and third assessments in August and 

September, most leaves on the shoots were infected in all cultivars and there was 

little difference in disease incidence between cultivars and treatment programmes 

applied. However, in all cultivars at all assessments, the lowest leaf spot incidence 

was always recorded in plots receiving programme 3 (Table 1). 

Main conclusions 

 The lowest incidence of leaf spot was recorded in plots treated with programme 

3, where fungicides were applied at early grape stage in early April, in July and 

post-harvest. 

 

 Application of fungicides in March prior to bud burst did not reduce leaf spot 

incidence compared to untreated plots in Ben Hope and Ben Lomond, which 

were dormant at the time of treatment. 
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Table 1. Spray programmes evaluated in 2008 

Timing Programme 1 

 

Programme 2 Programme 3 

 

Programme 4 

Pre bud burst / 

late dormant 

(March) 

Land Gold 

chlorothalonil 

50 

Land Gold 

chlorothalonil 

50 

- - 

Early grape 

(April) 

- - Land Gold 

chlorothalonil 

50 

- 

Early July - Systhane Systhane - 

Harvest 

 (July) 

- - - - 

Immediately 

post harvest 

Land Gold 

chlorothalonil 

50 + Systhane 

Land Gold 

chlorothalonil 

50 

Land Gold 

chlorothalonil 

50 

- 

 
 

Financial benefits of the project 

Blackcurrant leaf spot can rapidly build up under favourable wet conditions and, if not 
controlled, severe epidemics can result in premature leaf-fall, leading to reduction in 
yield and quality. This disease is currently managed by frequent fungicide 
applications which are costly and, if applied near harvest, can result in fungicide 
residues in the fruit.  

 This project has evaluated the optimum timing of sprays in spring for the 
control of leaf spot.  

 Better timing of sprays at this time can result in better disease control and 
less fungicide use. 

 

Action points for growers 

 The work is at an early stage and it is difficult to give practical advice to 
growers on spray timing for leaf spot control based on one year’s work. 
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SCIENCE SECTION 

Introduction 

Drepanopezizza ribis causes leaf spot disease of blackcurrant. The disease can 

rapidly build up under favourable wet conditions and, if not controlled, severe 

epidemics can result in premature leaf-fall, leading to reduction in yield and quality. 

This disease is currently managed by frequent fungicide applications which, if applied 

near harvest, can result in fungicide residues in the fruit. 

In 2005 a project (HH3233SSF) mainly funded by Defra was initiated to re-examine 

the epidemiology of leaf spot with the main objective of minimising pesticide residues 

in the fruit. Research was carried out to investigate infection of leaves in relation to 

environmental conditions and leaf age on cvs. Baldwin and Ben Hope in controlled 

inoculation studies. All leaves on selected shoots were inoculated and then incubated 

under different initial conditions: 10, 17.5 and 25°C each with five wet periods (4, 8, 

12, 24 and 30 h). Number of infected leaves was determined. The two cultivars 

differed significantly in the susceptibility to infection by D. ribis – cv. Baldwin was 

much more susceptible than cv. Ben Hope. Older leaves were more susceptible to 

infection with conidia (asexual spores) than younger leaves. Increasing length of 

wetness duration led to increasing incidence of leaves infected. The effects of 

temperature were inconclusive and generally very small in comparison with other 

factors.  

Monitoring of field epidemics over three years (2005-07) confirmed the main findings 

from controlled inoculation studies: severe disease was associated with extreme wet 

conditions and older leaves. The field data also suggested that significant disease 

increase only occurred from July onwards.  

This means that strict control of infection on rosette leaves may not be essential 

because much of the epidemic and leaf fall associated with leaf spot was mainly 

observed on extension shoots. This is particularly true if crop husbandry measures 

have been applied during winter to reduce overwintering inoculum and hence 

minimise the ascospore risk. However, rosette leaves (strig leaves) may be important 

in supplying nutrients to the fruit so as insurance, one spray against infection on 

rosette leaves may be used if the disease the previous season was very severe and 

extreme wet weather was forecast or experienced or if there is excessive leaf litter in 

the plantation and therefore a possibility of ascospore infection. Recent trials by 
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ADAS showed that fungicide applied in early spring gave almost complete control of 

leaf spot (Atwood, 2004). From late June onwards (the main epidemic period on 

shoots), application of fungicides to control leaf spot must be timed to coincide with 

weather patterns.  

Previous studies in the 1950s indicated that ascospores released from apothecia 

(sexual fruiting bodies) on overwintering leaves on the plantation floor could infect 

both young and old leaves and were responsible for initiating the spring epidemic. 

Over the three years of the project no leaf spot ascospores were seen on spore traps 

established in the plots in spring for monitoring, no apothecia have developed on 

overwintered leaves and first leaf spot infected leaves often do not appear until May. 

Therefore, it seems likely that most of the observed leaf spot infection in the field plot 

at EMR resulted from conidia rather than ascospores and this probably accounts for 

the lack of early spring infection and the clear association with old leaves. Also 

overwintering of leaf spot as lesions on twigs and fruit strigs may be more important 

than previously thought.  

The strategies to be tested are therefore: 

 Application of fungicides in early March during the late dormant stage to control 

early infection  

 Application of fungicides to control leaf spot from April onwards to protect shoot 

growth and managed according to rain forecasts 

The objective of this work was therefore to evaluate the timing of the early spray 

programme based on these strategies for efficacy in leaf spot control. 

Overall objective: To compare the efficacy of three different spray strategies for 

control of blackcurrant leaf spot. 

Materials and Methods 

A large plot experiment on three different cultivars was established in an 

experimental blackcurrant plantation which had not been treated for leaf spot for 

three seasons and in which the disease has become well established. The 

experiment was done to GEP standard. 
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Site 

The trial was established in an experimental plot (CE179) at East Malling Research 

consisting of mixed cultivars of established blackcurrants planted in 2002. Three 

cultivars were used in the trial – Baldwin, Ben Lomond and Ben Hope. Rows were at 

3m spacing, bushes 0.5m apart and alleys 1.5m spacing. 

Experimental details 

Each plot consisted of a double row of 12 bushes (24 in total). The programmes 

detailed in Table 1 were applied to plots using a tractor trailed conventional air-

assisted sprayer. The treatment applied in July in programmes 2 and 3 was timed 

according to weather forecasts. Treatments for powdery mildew (Nimrod) and pests 

were applied as routine to all plots.  

Experimental design 

Each treatment was replicated twice in a randomised block design. Increased 

replication was not possible because of the limited size of the experimental plot. 

Larger plots were available at EMR but did not contain suitable cultivars or leaf spot 

inoculum, both essential for the planned trial. 

Assessments  

Prior to the start of the trial an assessment of overwintering leaf litter for each plot 

was carried out. Bushes were inspected frequently for leaf spot from bud-break. 

Assessments were done on strig leaves once. Assessments on shoots were 

conducted on three occasions in June / July, August and September. Ten growing 

shoots were labelled in each plot and used for the three assessments. At each 

assessment all leaves on the shoot were checked for leaf spot and scored on a key 

of 0-3 where 0= no leaf spot, 1= slight, 2= moderate, 3= severe or defoliated.  

Weather  

Climatic conditions were recorded on a weather station located 50 m from the plot 
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Statistical analysis 

Table 1. Spray programmes evaluated in 2008 

Timing Programme 1 

 

Programme 2 Programme 3 

 

Programme 4 

Pre bud burst / 

late dormant 

(March) 

chlorothalonil chlorothalonil - - 

Early grape 

(April) 

- - chlorothalonil - 

Early July - Systhane Systhane - 

Harvest 

 (July) 

- - - - 

Immediately 

post harvest 

chlorothalonil + 

Systhane 

chlorothalonil chlorothalonil - 

  

Table 2. Product rates applied 

Product Active ingredient Rate/ha 

Land gold chlorothalonil 50 chlorothalonil 5L 

Systhane myclobutanil 450ml 
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Results 

Treatment application 

Blackcurrant growth stage and treatment dates are shown in Table 3. Bud break on 

Baldwin was recorded on 5 March. Bud break on Ben Lomond and Ben Hope was 

around 2-3 weeks later. When the first treatment in programmes 1 and 2 was applied 

in March only Ben Lomond was still fully dormant. The early grape stage treatment 

was applied to Baldwin in early April and to Ben Lomond and Ben Hope almost 2 

weeks later. The July and post-harvest treatments were applied to all cultivars on the 

same date. 

Leaf litter 

There was a high incidence of leaf litter remaining in the trial area in February, March 

and April. The leaf litter was not evenly distributed but in deep clumps located in two 

or three areas in the plantation. Most of it had disappeared by the end of April. 

 

Table 3. Dates of important events in 2008 

Date Event 

5 March Baldwin early bud burst 

13 March First spray programmes 1 and 2 to all cultivars 

1 April Baldwin – early grape, Ben Hope – green leaf, Ben Lomond – bud 

burst 

3 April Baldwin – early grape spray – Programme 3 

16 April Ben Hope & Ben Lomond – early grape spray – Programme 3 

6 May First leaf spot on mature strig leaf on Baldwin 

23 May Very low incidence of leaf spots on mature strig leaves of Ben Hope 

and Ben Lomond and on shoot leaves of Baldwin 

16 June Moderate incidence of leaf spot on all cultivars 

20 June First assessment of 10 shoots on Baldwin 

3 July First assessment on 10 shoots on each of Ben Hope and Ben 

Lomond 

10 July July treatment applied in Programmes 2 and 3 

22 August All cultivars assessed 

26 August Post harvest treatment to programmes 1-3 

25 September Third assessment all cultivars 
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Weather and leaf spot development 

The rainfall recorded at East Malling Research is shown in Figure 1, Table 4 and also 

in the appendix. 2008 was a wet year with significant rain falling in most months from 

March to September. Despite the favourable wet weather in March and April the first 

leaf spot lesions were not recorded until 6 May, when spots were noted at a very low 

incidence on mature strig leaves on cv. Baldwin. A low incidence of spots was noted 

on the older leaves on shoots of cv. Baldwin in mid June, but significant numbers of 

infected shoot leaves were not noted until mid June, possibly resulting from the wet 

weather at the end of May. Thereafter leaf spot incidence steadily increased on 

untreated plots of all cultivars until most bushes in untreated plots were defoliated by 

the last assessments in late September. 

 

Table 4. Monthly rainfall (mm) recorded at EMR in March to September in 2006, 

2007 and 2008, compared to 50 year average 

 

Month 2006 2007 2008 50 year 

average 

March 40.4 51.0 97.8 44.3 

April 70.8 0.8 50.0 44.5 

May 77.0 85.0 67.8 45.8 

June 8.4 67.4 22.2 49.7 

July 11.0 117.8 55.8 46.4 

August 40.8 40.8 60.8 52.0 

September 42.0 25.4 50.8 63.7 
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Fig 1. Rainfall at East Malling Research in 2008 and dates of growth stages, spray dates and first leaf spot recorded 
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Treatments 

Weather conditions throughout 2008 were exceptionally favourable for leaf spot 

spread and development. Despite this the incidence of leaf spot on the strig leaves 

was negligible and therefore no assessment was done. The incidence of leaf spot on 

shoots at the first assessment in late June (Baldwin) or early July (Ben Lomond and 

Ben Hope) was low (Tables 5-7 and Figs 2-7). In all cultivars the lowest incidence of 

leaf spot was recorded on plots receiving programme 3 (First spray at early grape – 

Table 1, Figs. 8-11). Subsequent development of leaf spot was rapid that by the 

second and third assessments in August and September most leaves on the shoots 

were infected in all cultivars and there was little difference in disease incidence 

between cultivars and treatment programmes applied. However, in all cultivars at all 

assessments the lowest leaf spot incidence was always recorded in plots receiving 

programme 3 (Table 1). 

 

Discussion 

The treatment programmes compared in the trial were designed to investigate two 

aspects. Firstly whether an early application of chlorothalonil applied pre-budburst 

gave effective leaf spot control. In a previous ADAS trial (GSK Project 195) such an 

effect had been recorded. Secondly, to look at spray timing in relation to the start of 

the spring epidemic. 

 

Previous studies on blackcurrant leaf spot indicated that leaf spot infection in spring 

was initiated by ascospores released from fruiting bodies (apothecia) overwintering in 

leaf litter (Corke, 1954). Since ascospores mature at lower temperatures than conidia 

and are able to infect very young leaves (Blodgett, 1936) it would be expected that if 

ascospores were present epidemics would be initiated in early spring (March or April) 

to coincide with blackcurrant bud burst. In Defra-funded project HH3233SSF, over 

the three years of the study, no apothecia were observed in overwintered infected 

leaves, no ascospores were observed in spore traps and the earliest leaf infections 

were not recorded until May. This would indicate that the spring epidemic was 

initiated by conidia from overwintered leaves (Corke, 1954). The plot used for the trial 

had not been treated for leaf spot for three years. Thus overwintered leaf litter 

present in the plots would have had significant amounts of leaf spot inoculum 
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present. Rainfall in March and April was also above average (Table 3). Despite this, 

in this trial leaf spot infections were not recorded until early May, suggesting that 

conidia rather than ascospores were the inoculum source. This would explain why 

the lowest incidence of leaf spot was recorded in plots treated with programme 3 

where the first spray was applied in early April at early grape stage. 

 

Leaf spot incidence at the first assessment was similar in plots treated in early March 

to that in untreated plots for Ben Hope and Ben Lomond, whereas for Baldwin the 

leaf spot incidence on all treated plots was lower than in the untreated. At the time of 

treatment application in March the Baldwin bushes were already at bud break 

whereas the other cultivars were still dormant. Hence some fungicide cover would 

have been present on the Baldwin leaves. The treatments applied in March to 

dormant bushes therefore did not appear to have much influence on disease 

incidence.  

 

The subsequent fungicide sprays applied in all three programmes were minimal in 

order to ensure differences in disease incidence so that the programme efficacy 

could be compared. However, the weather was exceptionally favourable for leaf spot, 

such that by the last assessment most bushes in all cultivars were almost defoliated. 

 

The conclusions drawn from this trial are based on one year only and in contrast to 

the earlier results from the ADAS study (GSK 195). A further year’s trial is needed to 

confirm the results. 

 

Conclusions 

 The lowest incidence of leaf spot was recorded in plots treated with programme 

3, where fungicides were applied at early grape stage in early April, in July and 

post-harvest 

 Application of fungicide in March prior to bud burst did not reduce leaf spot 

incidence compared to untreated plots in cvs. Ben Hope and Ben Lomond that 

were dormant at the time of application 

 

Technology transfer 

There have been no technology transfer events to date for this project. 
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APPENDICES 
 
 
Table 5. Mean percentage leaves infected with leaf spot and disease severity (Mean score per leaf 0-3, where 0= no 
disease and 3= severe leaf spot or defoliated) on blackcurrant cv. Baldwin in plots at East Malling Research following four 
different treatment programmes 
 

Fungicide 
programme 

Spray timing Date assessed  

20 June 22 August 25 September 

Pre-bud 
burst 

Early 
grape 

July Post-
harvest 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

1 + - - + 0.4 28.9 2.4 96.1 2.9 100 

2 + - + + 0.5 37.7 2.3 95.7 2.8 100 

3 - + + + 0.3 24.2 2.2 90.1 2.7 100 

4 - - - - 1.0 58.8 2.8 99.3 3.0 100 
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Table 6. Mean percentage leaves infected with leaf spot and disease severity (Mean score per leaf 0-3, where 0= no 
disease and 3= severe leaf spot or defoliated) on blackcurrant cv. Ben Lomond in plots at East Malling Research following 
four different treatment programmes 
 

Fungicide 
programme 

Spray timing Date assessed  

4 July 28 August 25 September 

Pre-bud 
burst 

Early 
grape 

July Post-
harvest 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

1 + - - + 0.3 22.9 2.5 95.5 2.9 99.6 

2 + - + + 0.3 23.8 2.1 90.8 2.6 100 

3 - + + + 0.1 10.9 2.1 88.0 2.7 99.5 

4 - - - - 0.3 21.7 2.3 92.3 2.7 100 
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Table 7. Mean percentage leaves infected with leaf spot and disease severity (Mean score per leaf 0-3, where 0= no 
disease and 3= severe leaf spot or defoliated) on blackcurrant cv. Ben Hope in plots at East Malling Research following 
four different treatment programmes 
 

Fungicide 
programme 

Spray timing Date assessed  

4 July 28 August 25 September 

Pre-bud 
burst 

Early 
grape 

July Post-
harvest 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

Mean 
score / 

leaf 

Mean % 
infected 
leaves 

1 + - - + 0.2 14.3 1.8 84.3 2.5 98.4 

2 + - + + 0.1 9.2 1.7 83.1 2.4 97.1 

3 - + + + 0.04 3.7 1.5 75.1 2.4 95.7 

4 - - - - 0.2 17.2 2.2 97.3 2.8 100 
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Fig. 2. Blackcurrant cv. Baldwin – Mean leaf spot score per leaf 2008 
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Fig. 3. Blackcurrant cv. Baldwin – Mean % infected leaves per shoot 2008  
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Fig. 4. Blackcurrant cv. Ben Lomond – Mean leaf spot score per leaf 2008 
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Fig. 5. Blackcurrant cv. Ben Lomond – Mean % infected leaves per shoot 2008  
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Blackcurrant cv. Ben Hope - Mean leaf spot score per leaf 2008
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Fig. 6. Blackcurrant cv. Ben Hope – Mean leaf spot score per leaf 2008 
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Fig. 7. Blackcurrant cv. Ben Hope – Mean % infected leaves per shoot 
2008  
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 Fig. 8. Baldwin Programme 1 July 2008                                                                                 

 
 
Fig 9. Baldwin Programme 2 July 2008 
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Fig. 10. Baldwin Programme 3 July 2008 

 
 
Fig. 11. Baldwin Programme 4 (untreated) July 2008 
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Table Weather data East Malling Research 2008 
 
WEATHER_DATE TEMP_MAX TEMP_MIN RAINFALL 

01/03/2008 13.4 9.6 0 

02/03/2008 12.7 4 0 

03/03/2008 9.5 -0.6 0 

04/03/2008 8.8 -0.9 0 

05/03/2008 9.6 2.6 0 

06/03/2008 12.8 7.4 0 

07/03/2008 11.7 3 1.4 

08/03/2008 10.3 5.4 5.8 

09/03/2008 10.9 3.7 13.2 

10/03/2008 9 5.8 9.6 

11/03/2008 14.9 5.9 3.2 

12/03/2008 10.4 5.6 0 

13/03/2008 11.1 7.2 2.4 

14/03/2008 13 9 0 

15/03/2008 14.6 8.9 5.8 

16/03/2008 9.1 5.3 5 

17/03/2008 8 1.5 0 

18/03/2008 6.9 2.3 0 

19/03/2008 8.1 0.6 0 

20/03/2008 10.9 4.5 7.2 

21/03/2008 9.7 2.2 4.2 

22/03/2008 5.3 -1.5 1.4 

23/03/2008 3.3 -0.2 1.8 

24/03/2008 5.1 0.8 0.6 

25/03/2008 7.7 3 0 

26/03/2008 11.8 4.6 17.6 

27/03/2008 9.6 -0.3 2.4 

28/03/2008 11.5 5 6.4 

29/03/2008 11.8 7.6 9.2 

30/03/2008 12.5 3.4 0.2 

31/03/2008 11.2 4.1 0.4 

01/04/2008 15.7 7.2 0.2 

02/04/2008 14.5 8.3 0.4 

03/04/2008 15.9 4.7 0 

04/04/2008 18.1 6.5 0 

05/04/2008 10.8 0.1 1.6 

06/04/2008 3.8 -0.5 5.4 

07/04/2008 8.1 -3.3 0.8 

08/04/2008 10.4 -2.8 0.2 

09/04/2008 11.9 -1.3 0 

10/04/2008 11.6 0.1 0.6 

11/04/2008 12.4 5 5.4 

12/04/2008 12.8 2 2.4 

13/04/2008 11.4 4.7 5 

14/04/2008 12.5 0.4 1.2 

15/04/2008 11.8 4.5 0.6 

16/04/2008 11.4 3.8 0 

17/04/2008 9.3 6.2 0 
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18/04/2008 9.2 7.3 1.8 

19/04/2008 10.2 7.5 0.4 

20/04/2008 12.4 9.1 0.8 

21/04/2008 11.8 5.6 0 

24/04/2008 13.9 7.5 3.2 

25/04/2008 16.6 6.8 0 

26/04/2008 19.4 10.7 0 

27/04/2008 19.1 8.5 0 

28/04/2008 14.7 4.3 7.6 

29/04/2008 13.2 5.3 10.2 

30/04/2008 11.8 6.2 2.2 

01/05/2008 14.4 2.6 1 

02/05/2008 16.3 3.2 0 

03/05/2008 19.1 11.6 0 

04/05/2008 22.2 12.3 0 

05/05/2008 19.5 7 0 

06/05/2008 21 8.8 0 

07/05/2008 22.1 8.8 0 

08/05/2008 23.8 11 0 

09/05/2008 25.7 11.2 0 

10/05/2008 25.7 12.1 0 

11/05/2008 23.8 11.1 0 

12/05/2008 22.8 11.1 0 

13/05/2008 20.4 11 1.6 

14/05/2008 19.4 10.6 0 

15/05/2008 13.5 10.2 1.4 

16/05/2008 13.2 10.5 0 

17/05/2008 11.7 8.6 9.6 

18/05/2008 13.6 5 0 

19/05/2008 13.4 5 0 

20/05/2008 15.7 4.5 0 

21/05/2008 17.9 5.6 0 

22/05/2008 21 7.5 0 

23/05/2008 21.3 12.8 0 

24/05/2008 18.9 13 16.4 

25/05/2008 19.7 12.7 17.6 

26/05/2008 13.5 10.7 3 

27/05/2008 18.2 13.4 8.8 

28/05/2008 17 7.7 1.2 

29/05/2008 17.9 12.1 7.2 

30/05/2008 18.6 9.2 0 

31/05/2008 21.1 12.5 0 

01/06/2008 16.6 8.3 0.2 

02/06/2008 15.6 13.5 6 

03/06/2008 18.7 11.2 1.2 

04/06/2008 20.9 8 0 

05/06/2008 20.2 10.3 0 

06/06/2008 17.6 12.4 0 

07/06/2008 17.3 13.2 0 

08/06/2008 22.9 11 0 

09/06/2008 25.2 10.9 0 
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10/06/2008 22.4 12 0 

11/06/2008 19.6 10.7 10.6 

12/06/2008 15.4 6.5 0.2 

13/06/2008 17.4 10 0 

14/06/2008 18.3 10.1 0 

15/06/2008 18.1 6.2 0 

16/06/2008 17.4 7.8 0 

17/06/2008 20 9.3 0 

18/06/2008 17.5 13.2 0.2 

19/06/2008 20.7 10.8 0 

20/06/2008 19.9 12.2 2 

21/06/2008 20 15.1 0 

22/06/2008 21.2 9 0 

23/06/2008 21.3 7.5 0 

24/06/2008 21.9 10.8 0 

25/06/2008 21.8 9.3 0 

26/06/2008 21.2 13.8 1.4 

27/06/2008 21.6 16 0.4 

28/06/2008 23.7 11.8 0 

29/06/2008 21.5 8.7 0 

30/06/2008 21.9 7.8 0 

01/07/2008 26.2 15.2 0.2 

02/07/2008 19.6 9.7 0.6 

03/07/2008 21 9.2 0 

05/07/2008 21.1 12.4 0 

06/07/2008 18.5 12.5 16.8 

07/07/2008 18.6 12.4 12.2 

08/07/2008 19.2 11.3 3.6 

09/07/2008 18.2 13.6 14.2 

10/07/2008 20.4 12.9 0.2 

11/07/2008 20.7 10.1 1.8 

12/07/2008 17.9 10.1 0 

13/07/2008 20 10 0.2 

14/07/2008 22.6 16.2 0 

15/07/2008 24.5 15.3 0 

16/07/2008 21 13.8 0 

17/07/2008 18.4 13.4 0.2 

18/07/2008 19.4 15.4 0.2 

19/07/2008 21.4 10.5 0 

20/07/2008 18.8 11.2 0 

21/07/2008 20.9 9.2 0 

22/07/2008 25 16.4 0 

23/07/2008 24.9 11.9 0 

24/07/2008 26.5 12.2 0 

25/07/2008 24.6 14.6 0 

26/07/2008 26.1 14.1 0 

27/07/2008 28 13.4 0 

28/07/2008 27.9 15.1 5.4 

29/07/2008 22.2 11 0.2 

30/07/2008 25.6 13.9 0 

01/08/2008 21.7 14.7 0 
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02/08/2008 23.1 15.8 1.6 

03/08/2008 20.3 11.7 3 

04/08/2008 20.7 12.6 0.8 

05/08/2008 21.3 15.8 1 

06/08/2008 25.8 16.4 13 

07/08/2008 23.1 15.8 0 

08/08/2008 19.9 13.6 0 

09/08/2008 19.9 14.9 4 

10/08/2008 20.9 14.3 0 

11/08/2008 19.9 14.4 11.6 

12/08/2008 19.8 11.5 0.2 

13/08/2008 18.5 10.5 3.2 

14/08/2008 19 7.5 2.4 

15/08/2008 21.3 9.9 0 

16/08/2008 21 15.2 2.4 

17/08/2008 20.8 14.2 6 

18/08/2008 20.7 14.4 2.6 

19/08/2008 20.2 14 0 

20/08/2008 20.7 14.5 4.8 

21/08/2008 21.1 12.7 1.2 

22/08/2008 19.9 10.4 0.6 

23/08/2008 20.7 13.7 1.4 

24/08/2008 21.5 10.6 0.8 

25/08/2008 19.6 15.6 0 

26/08/2008 19.2 15.7 0 

27/08/2008 20.6 15.9 0 

28/08/2008 20.2 16.3 0 

29/08/2008 21.4 16 0 

30/08/2008 25.7 12.8 0 

31/08/2008 22.9 11.4 0.2 

01/09/2008 20.2 14.6 4 

02/09/2008 16.5 11.4 8.8 

03/09/2008 18.7 12.8 0 

04/09/2008 17.2 13.4 1 

05/09/2008 17.8 13.5 13 

06/09/2008 17.8 13.5 12.8 

07/09/2008 16.2 12.9 0.4 

08/09/2008 18.4 8.8 0.2 

09/09/2008 20.9 12.1 1.6 

10/09/2008 20 15.2 0 

11/09/2008 19.7 12.5 0.2 

12/09/2008 19 7.2 0.2 

13/09/2008 18.7 9.8 0.2 

14/09/2008 17.5 7.1 0.2 

15/09/2008 16.6 6.5 0 

16/09/2008 15.6 8.1 0 

17/09/2008 17.2 7 0 

18/09/2008 17.8 5.5 0 

19/09/2008 18.1 3.9 0 

20/09/2008 19.2 4.5 0.2 

21/09/2008 18 6.9 0 
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22/09/2008 17.6 11.4 0.8 

23/09/2008 16.2 12.5 1.4 

24/09/2008 16.3 13 1.2 

25/09/2008 18.2 5.5 0.2 

26/09/2008 18.3 6.9 0.2 

27/09/2008 20.2 3.7 0.2 

28/09/2008 19.3 7.9 0 

29/09/2008 16.7 11.4 0.4 

30/09/2008 15.3 12.4 3.6 

 


