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Introduction

Following the conelusions drawn from last year's trisls (Ja.'ffer, 1971), it
was decided to concentrate on further testing of the systenic fungieldes fhis
year in order to test their relative performance to reduce or control fhe bean
(Bhaseolus yulgaris L,) zust caused.hy the £unsus. Uromyces appendiculatus (Pers.)

Leve

Aocording to the reports reckived from farmers to this offioe and from ousr
V'.Ls:Lts to warious seed beans growing areas ground the region, it eppears fhe
incidence of the disease was rather on the high side compared to 1970 and 1971
seasons, and as such, crop losses due to this disease were also comparatively
highs

This paper reports the results of three separate trials conducted from
April to August 1972, In Trial 1, eight systemic fungicides were compared with
standard treatment Plantvax and untreated control. In Trial 2 effect of Plan:hvmc.
and Triforine used at reduced rate was tésted and Trial 3 was carried out to |
see if a single spray instead of two gsual sprays of both Plantvax and Triforine,

would effectively control the discase.
TRIAT11

Materials and Methods:

Bean§, Phaseolus yulgaris I of the highly rust susceptible variety « Dutch
Princes Nos 200 ‘were planted in the third week of April, 1972 in 5 x 6m square
plots, containing 11 rows of 50 plants each, x_separated by a 3m guard TOW. A clear
strip of I1m width was left between the.blocks, Plant spacing were 50 ems, 'by
10 cms,
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Bight systemic fungicides namely - WL~24479, Topsin, Topsin-il, Bavistin,
Calixin, Hoe-6052, S-805 and U-8342 were compared against Plantvax and untreated
control, at the rates shown in Table 1, The active ingredients and the

manufactures of the fungicides used are also indicated in the table,

The treatments were randomized and repligated four times, The funglcides
were applied with 'Solo 425! knapsagk sprayers when the first symptom of the
disease appeared about & month after planting, A second spray was applied )JQ days

after the first one.

The disease was assessed thrice iece on the 7th, l4tb*aml 21st day affer
the seeond spray, by seoring the rust on 9 leaflets per plant from ten plents in

each ploLy The surface area of each leaflet was abqub lB.gmz'

Scoring on cach leaflels was based on the following scaleie

0 = Ho rust

X = Slightly rusbeds 1-_5 spots per leaflet

2 = HNModerately rustcd Gwl5 " "

3 = Heavily rusted 15 or more 5p&ts per leaflet but
50% of leaf surface still green,

4 = 50% of the lesaflet rusted

5 = Mo green tissue left.

The disease assessment was then determined by obtaining the mean sqoring
index for all of the observed leaflets in each plot.._ The mean sc¢oring index in
ell plots per chemical treatment were further averag.ed to obtain the final meen
scoring index for _each chemical. The final mean scoring index x 20 was criterion

of disease indices,

The yield in kg/plot and post harvest germination of bean seeds from

different treatments was elso assessed.
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Table 1

T5 -

the control of Bean rust (Uromyces appendiculatus)

The rates of application of various gystemic fungicides in

Rate of application

Active ihgrediéh‘b )

aniline .-

Fungicides nufactirers
WL-~24479 Akg/ha 5 4 6-~Dihydro~N-(3,4~
WP
50% Methylenedioxyphenyl
2-methyl-4 H pyran-3
carboxamide Shell
Topsin . -
50% WP 4kg/ha 1,2-Bis(3 Ethoxycar—
bonyl-2-thioureido _
benzene {Thiophanate) ,ﬁNippim Soda Co,
L : Lta. ,
Topsin-M 2xg/ha 1,2-Bis (Methoxycarbonyl-
70% WP 2~ thioureido benzene
o . (Thiophanate Methyl) Nippon Soda Cos -
Bavistin . )
50% WE (=Bas 1.5 kg/ha - 2~ (Methoxy-carbamoyl)
3460 ) | benzimidazole (BCH)- .. BASF .
Calixin 1e41/ha 4~Iridecyl-2-dimethyl~
75% EC morpholine (lTridemorph)' ) BASF
Hoe-6052 " 2-Ylethyl-5,6~dihydro-4~
1(= Pyracarbolid) , 4kg/_:ha. ~H-pyran-3 carboxylic acid | . .
. ' . |. HOECHST.

50% WP

'8 - 805

1000ppm S-805

+ 2000ppm wetting

agent

Identity not available:

Gulf Regearch

Kansas
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Table 1 Cont.

-4-Amino—2 methyl

U-8342 1.1 kg/ha Upjohn,
~6~Chloro pyrimidine Kalamazoo

‘Plantvax 3% kg/ha 2,3-Dihydro-5- carboxanilido-
6-nethyl-1,4-oxathimn Uni-~Royal
- 4y4~dioxide Chemicals

The Results

‘The results

Table 2,

of the three disease assessments are summarised in Table 2.

The effect of 9 systemic fungicides on the incidence of rust on bean

(Phaseolus vulgaris L) leaves recorded as disease indices and assessed

thrice at weekly intervals after the 2nd spray.

DISEASE INDICES
Treatments Mean lst assessment Mean 2nd assess— Mean 3rd AsscssH Yield
7 days after 2nd ment 14 days after ment 21 days | - kg/plof
spray. 2nd spray after 2nd spray :
WL—-24479 25.50 43,25 69.75 4,41
Topsin 50.75 62,55 95,45 3.24
Topsin M 43,85 65,15 79450 3.97.
Bavistin 57415 79,25 92,15 3,12
Calixin 41,80 64,45 9Ooé5 3,81
Hoe-6052 5,20 11.75 18.80 5421
S — 805 50,00 62,95 90,30 3.1
U - 8342 . 584,95 92,40 90.40 2460
Plantvax 25,22 24,50 53435 4.78
Control 60,10 85+25 91.30 3063
F - test sigﬁificant" significant significant Not sig.
C.D. at: 5% 6.56 6.36  6.52 '
1% 8.86 8,59 8.86
0.1% 11,80 11.43 11.80

Mean lst, 2nd and 3rd assessment were done on 12/6; 19/6 and 26/6/72.
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Hoe-6052 gave excellent control of the rust followed by Plantvax, The
rest of the treatments did not perform comparatively well, Incase of Hoe~6052
slight phytotoxicity was observed after the sprays. Compared to last two years
performance of Plantvax (Hudson & Jaffer 1970, Jaffer 1971), the chemical gave
rather poorer result this year. This could have been due to the fact that on the
'days when the first and second sprays were applied,; there was a heavy rainfall
few hours after the spray and probably the chemical was not absorbed rapidly
enough resulting in part of chemical being washed out. This factor could possibly
account for some chemicals which gave.almost the same or worse results than the

controls,

The mean yield of cleancd beans in terms of kg/plot did not show any
statistical difference between the treated and the untreated plots. Neither did
the post harvest germmination percentage of different treatment show any suppression

in germination.

The diétribution of frequency of different rust rating was determined by
recording the total number of leaflets in each chemical treatment under its
particular rust rating, This was achieved as follows: the rust ra ting was made
on 9 leaflets per plant frem 10 plants in each plot as described earlier in this
paper, Since there were, altogether, 4 plots.(replicates) for each chemical
treatment? there were, therefore, a total of 360 leaflets observed for each
fungicide. Of these, the total number of leaflets observed for each rust rating
was recorded. The results obtained are shown in Table 3, The first, second; and

third essessments were done Ty 14 and 21 days respectively after the last spray.

A chemical with a good control on the bean rust shows_a high number of
leaflets in the low rust ratings; a good example is Hoe~6052, Plantvax also
performs better than other fungicides while U-8342 and Bavistin give particularly
poor results since the high number of leaflets are under high rust ratings. The

performance of other chemical can be evaluated accordingly from Table 3,
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IRIAL 2,

In this trial, the effect of Plantvax and Triforine, both sprayed at
half the rates that were used in the last year experiment (Jaffer, 1971) were
compared with the untreated control. The application rates in 1971, of Plantvgx
and Triforine were 3% ke/ha and 1000ml/ha respectively. In the present experi-
ment, Plantvax and Triforine were applied at 1.5 kg/ha and 500ml/ha respectively.
In 1971, Triforine was used as a 0,1% solution and as 0.05% solution in the )

present experinment.

Haterial and Method

The same rust sus9eptib1e variety as in Trial 1 above was planted during
the third week of Apiil; Plot design, size, and spacing were also similar as
in Trial 1,

The first signs of the rust were seen about four weeks after plahting!
The first spray was ?hen applied immediately after these first signs of the
diseasg—were observeds, The second spray was applied 10 days aftér the first.

apray.

Assessment and rating were similar as those described above in Trial la

Results
Table 4 shows the result of three assessient, Both Plantvax and Trifor:ine
were significantly better than the untreated control at P = 0,01. Plantvax
is slightly superior to Triforine. The mean yield of cleaﬂéd beans in termsg
of kg/plot did not show any staiistical differences between the treated and
the control plots., Neither did the post—harvgst‘germination percentage on .

the treatments show any effect on germination,
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Table in

The effect of Plantvax and Triforine applicd at - : half rates of those

that were applied in the previous year on the rust incidence., Disease

assessment was done thrice at the weeldly interval after the second (final)

SpTay.
Fungicide Mean 1st Mean 2nd Mean 3rd Mean yield in
assessment assessment assessmoent kg/plot
Plantvax 5495 12,50 54,00 1.13
Triforine 12,10 20.95 63480 1.02
Control 33.40 64495 99.00 1.03
F ~ test sig. 5ige siga Not sig.
Critical
Difference
at 5% 5.08 Te24 11,50
1% 7471 10.97 17,42
0.1% 12,39 17.63 28,00

Mean 1st, 2nd and 3rd assessment were done on 12/6; 19/6; and 26/6/72

respectively.

Table 5 shows that all the fungicides reduced the rust incidence

considerably when compared to unsprayed controls,
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. IRTAL 3,

The object of this experiment was to see whether a single spray as

opposed to tmp usual sprays of Plantvax and Triforine would also give an

adequate control of bean rust.

Materials and Methods:

The experimental procedure was similar to the one deseribed in Trial 2e

A single spray of Plantvax and- Triforine,

«1% solution respectively, was applied when the

appeared- about 4 weeks after planting.

Assessments and disease ratings were also

Results and Conslusion:

at the rate of 3% kg/ha and

Tirst signs of the disease

same as in Trial 1.

Results'of three assessments of the rust carried out are sumnarized in

Table 6. Both treatments were significantly better than control, Plantvax

performed better than Triforine although there is no statiétical difference

between the performance of the two chemicals.,

Table [N

rust incidence and yield of beans (Phaseclus vulgaris)

Effect of Plantvex and Triforine applied as a single spray on the

) » T
Treatments Mean 1lst Mean 2nd Mean 3rd Yield in ke/plot
Assessment Assessment Assessment % :
Plantvax 9.95 . 12,50 39400 0.78
Priforine 15.50 20,95 - 42,60 1,25
Control 33460 64,95 * 1 99.50. 0.54
P - test Sig. Sig. | Sig.  Not Siga
C.D. at: 5% 7456 . 7.46 10,47
1% 11.45 11,30 15.86
0.1% 18,41 18,17 25,50

Mean 1st, 2nd and 3rd assessment -

respectively,

were done on512/5; 19/5; and 26/5/72
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The mean yield of cleaned beans in terms of kg/plot did not show any
statistical difference between the treated and untreated plots, Neither did
the post~harvest germination percentage on the different treatment show any

suppression in germination,

The distribution of frequency of diffurent rust rates are shown in
Table 7. Plantvax proves slightly superior, in the control of the bean rust than

Triforine,
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- 1% .
Conclusion,

Of the chemicals which have been tested in this Institute, Hoe-~6052
(Pyracarbolid), Plantvex, and Triforine give the maximm reduttion:of bean
leaf rust causcd by the fungus Uromyces appendiculatuyy, Hoe-6052 ig superior
to Plantvax in the control of the rust. The performance of bqth Triforine
and Plantvax is simila? although Plantvax tends to give a better control of

the rust than Triforine,

The work reported here indicates that reduction of loaf rust by the
fungicides Adoes not’ hpcessarily lead to a significant inerease in the mean
yield of cleancd beans in terms of kg/plot, H9wever, the seed quality is
enhanced in sprayed plants than in the control. Unlike the sprayed plants, the ¢ @' .
control plants yield seeds which'appear reduced in size, with wrinkled surface
and appearing slightly yellowish, Therefore, the effect of fungicides is to

increase the quality rather than quantity of the seeds.

Disease incidence is reduced significantly when both Triforine and
Plantvax arc spraycd at half the recormended rates or when sprayed at one instead

of the usual two intcrvals,
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