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plots and coffee production in the country declined.
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of its components. Among the constraints faced at that
time was lack of fungicides on the market to recommend to
the farmers for CBD control. Thus, work on chemical
evaluation had to start using both new and earlier
recommended ones. This paper gives an account of the
work done on chemical evaluation for a period of 5 years
and on which present CBD control recommendation is
based.

Materials and methods

The chemicals listed in Table 1 were tested at Buginyanya
coffee sub-station which is located on slopes of Mt. Elgon
at an altitude of 1900 masl. Treatments (fungicides) wete
applied in a randomised complete block design replicated
3 times. Each plot consisted of 12 trees spaced at 2.44 x
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oxychloride was taken as a standard fungicide.
Other management operations like desuckering, pruning,
weeding and pest control were routinely carried out.
CBD incidence was recorded from 2 primaries on selected
8-10 cropping nodes from each of 6 trees in the two central
rows per plot. Recording was donc on monthly basis two
weeks after treatments have been imposed. Percentage
disease infection was calculated from total infected berries
against the total number of berries per plots. Disease
incidence data was transformed into angles before
statistical analysis.

Crop vields were recorded as fresh cherry on whole
plot basis of 12 trees and converted to clean coffee per
hectare using a 7:1 (cherry:clean) ratio and based on 1630
trees per hectare. Rainfall data was recorded from
Buginyanya meteorological station,

- v

Trade name Common name Formulation Rate of application Spray interval Number of
{Kg or Itsiha) in week test season
Delan Dithionan 75% WP 3.3kg 4 5
Benlate Benomyl 50% WP 1 kg 4 5
Copper oxychloride* Cupric chloride 80% WP 8 kg 4 5
(Green)
Dyrene Anilazine 75% WP 3.5kg 4 5
Derosal Carbéndazin 19.6 Disp. 3lts 4 3
{blue)
Kocide 101 Copper hydroxide) 50% WP 8 kg 4 5
Antracol Propineb 70% WP 3 kg 4 4
Copper Nordox 75% Copper oxide 75% 75% WP 5kg 4 2
Copper Nordox 50% Copper oxide 50%  50% WP 8 kg 4 2

* - Standard fungicide

Results and discussion

Results are presented in tables 2, 3 and Figure 1.
Table 2 summarises the fungicide performance over the
test period. High CBD incidence accompanied by low crop
yields were recorded in 1994 which is the year that had
high rainfall. Copper oxychloride, which was the
recommended (standard) fungicide for CBD contro} was
the poorest in CBD control and yield compared to other
copper based fungicides. Its field performance was
however higher than Delan, Derosal and Antracol.
Dyrene organic fungicide which is also recommended
for CBD contro! in Kenya (Anon, 1997) performed well.
This could be considered as an alternative fungicide
especially if copper phytoxicity is detected. Benlate, a once

recommended fungicide for CBD contro! in Uganda and
Kenya, performed poorly with relatively high disease
incidence and low yields. It is possible the chemical was
creating pathogen resistance as pointed out by Okioga,
(1993). Antracol, Derosaiand Dclan, which were relatively
new fungicides did not do well.

Copper Nordox 75% and Copper Nordox 50%, whichare
new formulations of Copper oxide, were tested only for
two seasons. The two fungicides outperformed the rest
dfthe fungicides including other copper based fungicides.
The two fungicides kept disease levels very low, gave
very high crop yields and general coffee appearance was
very good with good foliage retention. On the average,
the two fungicides increase crop vields by 40% while
dizene incidence was reduced by 60%. In soine years,



Table 2. Effect of fungicides on CBL ..cidence and crop yields during 1991-1996 fungicide evaluation.

Treatment Parameters (CBD and yield) during the years Average
1991 1992 1994 1995 1996
Delan: cBD 1.99 1.20 7.3 4.6 6.21 4.26
Yield 750.3 1038.8 318.7 14744 1045.7° 925.5
Benlate: CBD 6.99 4.05 5.1 45 3.85 4.89
Yield 718.5 855.4 528¢ 1857 1011.4° 994.06
Copper oxychloride:* CBD 164 11.42 9.4 3.2 4.61 6.05
Yield 484.3 712.5 580° 2836a° 1737.2 1270.0
Dyrene: CBD 2.90 2.74 27 4.4 3.55 "3.26
Yield 587.3 1176.0 17007 2592¢ 2146.0° 1640.26
Derosal: CBD 0.98 7.6 10.0 - - 6.04
Yield 591.6 1062.4 373.3 - - 675.77
Kocide 101: CBD - 3.82 3.1 5.6 4.97 414
Yield - 1435.1 1020° 32290 1706.9 1593.26
Antracol: CBD 3.28 5.27 3.4 4.1 5.28 4.51
Yield 575.3 746.3 430.7° 1809¢ 1226.9% 985.73
Copper Nordox 75: CBD - - - 43 2395 3.63
Yield - - - 3499° 2419.5* 2984.4
Copper Nordox 50: CBD - - - 43 295 363
Yield - - - 2.7 1.65 218
Control; CBD 2,79 7.70 12.9 6.4 9.03 7.76
Yield 352.5 709.9 360.0 2427° 932.7° 536.42
Rainfall: 1862.1 1804.4 2048.7 2028.4 1841.9
Number of rain days: 169 178 162 163 156
NSP =0.05 NSP = 0.05 *P=0.05 *P=0.05 {P =0.05)
S.E=543 S.E=779.9 S5.E=3920

Note: CBD -is average disease incidence during the year.

Yield - Clean coffeefha - Figures with the same superscripts in the same column are not significantly different. (P = 0.05)

* Standard fungicide during the evaluation period.
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Table 3. Effect of fungicides on CBD incidence and crop yields in relation to standard fungicide (5 year means)

LI DLOL DA T8 P 1

Delan 4.26 925.5 -345.5
Benlate 4.89 994 1 276.0
Copper oxychloride* 6.05 1270.0 -
Dyrene 3.26 1640.3 *370.0
Derosal 6.04 675.8 594.2
Kocide 101 3.81 2010.8 *740.9
Antracol 4.51 985.7 284.3
Copper Nordox 75% 363 2984 4 *1714.0
Copper Nordox 50% 218 2906.4 1636.4
Control 7.76 56.4 7136
r=-0.770
*Standard fungicide

Conclusion CBD and Leaf Rust in 1996: Kenya Coffee Vol. 62 (724)

For effective field evaluation, chemicals should be tested
for at least three seasons (Masaaba, 1995). Most of the
chemicals in the trials discussed were tested for five
seasons. The results have consistently shown that copper
based fungicides are more superior to other fungicides
tested and are quite reliable in the control of CBD and their
tonic effect leads to peneral good tree performance.
Although work on determination of the most econemic
spray rate and interval of these fungicides is yet to be
published, these trials have indicated that, the following
fungicides could be recommended for spray on arabica
coffee for management of CBD in high altilude areas;-
Copper Nordox 50%, Copper Nordox 75% and Kocide
{all copper based fungicides) and Dyrene (an organic
fungicide}). This gives a wider cheice to the farmer
depending on prices and availability on the market. The
effectiveness of the fungicide and the benefits accrued,
will depend on the timing, the spray interval, amount
sprayed and overall field management practices.
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