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SOME [IOVEL APPROACHES TO CROP LOSS ASSESSIENT IN GERIANY

H. H. Cramer
Farbenfabriken Bayer AG Leverkusen, . Germany

Discussion of crop losses caused by pests, diseases and weed competition is
increasingly interesting for two reasons. In all countries with a highly developed
agricultural management, farmers are forced to achieve an economic optimum yield.
Since such injurious factors as insect pests will always directly lower the net
return, the harvest losses are a most decisive factor for the economic output of
farm operations. On the other hand, in the developing countries the problem of
paramount importance is how to meet food requirements, for any crop losses increase
the problems of starvation and malnutrition.

The first step in solving a problem has always to be a correct diagnosis. It
is, therefore, essential to develop adequate methods for crop loss assessments to
indicate not only the potential and actual yield, but also the economics involved
in farm management. In Germany some recent studies contribute to the cuestion
under discussion.

One of these approaches in Bavaria, was published by Berger (1968). He
selected 18 farms with intensive crop protection ("plus farms") and 18 comparable
farms with small expenditures for crop prote ction ("minus farms"), and examined them
thoroughly in respect of all farm economics. The average monetary input for crop
protection operations was DM 28.71 for the "plus" and DM 6.80 for the "minus'" farms.
Berger came to the conclusion that the difference in the net income per hectare
amounted as high as DI 214 to DM 79, but at the same time he pointed out that it
would be misleading to credit the total difference of DM 135 per hectare to crop
protection alone or, put another way, that there was a crop loss equivalent to
DM 135 per hectare in the "minus famss". On the contrary, Berger's study shows
that those farms which applied a higher amount of crop protection were in general
more intensively managed, applied more fertilizer and used better machinery and more
sophisticated farm management. Therefore it seemed difficult, if not impossible, to
¢istinguish which part of the higher output of the "plus farms" should be credited
to crop protection, and which part to other famm operations. evertheless, using a
miltiple regression analysis the author came to the conclusion that each "ark"
invested in crop protection resulted in a yield increase which corresponds to an out-
put of DM 6.00 to DM 8.70.

I think this example shows a problem which may be involved in 21l yield com-
parisons of users and non-users of crop protection materials. An unpublished report
by Nair, which we have just received from India, shows the same complex of questions.
Comparing the agricultural output of crop protection users with that of non-users in
four villages, Nair found that the users gained an average of 473 Rupees per acre,
the non-users only 316 Rupees. But at the same time the average farm size of users
was one and a half times that of non-users, 68 per cent of users had some formal
education, while the percentage of illiterates was 61 per cent in the case of non-
users.

It seems, therefore, that a simple comparison of farms applying or not applying
pesticides cennot lead to really exact results of crop loss assessment., This assum-
ption led recently to another approach with so far unpublished results. I am




indebted to the authors, Dr. Schulte and Dr. Riehl of the Crop Protection Service of
Lower Saxonia, for their willingly-given permission to use their figures. Their
method was as follows: During four years, starting in 1965, surveys were conducted
on a farm located in North-West Germany and owned by Mr. Georg KleybBker, Schleptrup
near Osnabrtick. All crop protection treatments were recorded with regard to the
products used, the amount of labour involved, the acreage treated and the different
crops. All costs caused by these factors were calculated and recorded. In each
treatment, plots of at least 100 m2 were left untreated. Treated and untreated
plots were harvested separately and yields were separately evaluated. The gross and
net incomes were calculated for the total acreage as well as on a per hectare basis,
and compared to those of the untreated plots. All data were statistically analysed.

The farming system was rather typical for N.W. Germany, characterized by a
crop rotation of cereals and root crops. In 1968, a total of 94 h cereals, 2.5 h
turnips and 3.5 h of broad beans were grown, which makes exactly 100 h of arable
land. Additionally 22 h of pastures and meadows belong to the farm.

The following examples show how the results were obtained:

Following the given conditions, the most important crop protection operation
was wed control, covering more than 90 per cent of all expenditures for control treat-
ments. In 1968, on the total of 100 h, DM 5137.81 was spent for buying and applying
pesticides, DM 4431 for weed control, the costs of seed dressing were DM 268, and
DM 439 was spent on controlling mildew in spring barley. The total input of
DM 5,138.00 increased the gross output by DM 18,100.00. Additionally, DM 616.00
was saved because it was not necessary to spend any money on drying the grains due
to efficient weed control. This raised the additional gross income to DM 18,716.00.
The total costs were - as already mentioned - DM 5,138 which means that there was an
additional net income - or a loss in the untreated plots - of DM 136 per h. It may
be of some interest that the control of mildew in spring barley, using a product
based on chinomethionate, was responsible for a yield increase of roughly 10 per
cent and contributed considerably to the positive figures of the treated acreage.

In general it may be of interest that in 1968, 80 per cent of the costs for
crop protection were in materiasls and 20 per cent for application. Between 1965
and 1968, application costs dropped by more than a half.

It may be of interest too that since 1965 year by year, there was a lower
investment for crop protection per hectare, but a higher financial ocutput. This
means that the application of more effective and more sophisticated products and
methods led to a higher rate of rentability of crop protection.

In 1965

The input for crop protection per hectare was DM 62.48
The net gain of this input per hectare was DM 11200

In 1968

The input for crop protection per hectare was DM 51.37
or 18 per cent less than 1965

The net gain of this input per hectare was DM 135.78
or 27 per cent more than 1965

The average input per hectare for the years

1965-1968 was DM 54.26
The net output per hectare was DM126.05

It is not my aim in presenting these figures from a single farm in North-West
Germany to calculate crop losses caused by insufficient crop protection in
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comparable farms. Although it may be of general interest that any "Mark" invested
in crop protection resulted in an average net gain of DM 2.32 or Dil 26.00 per hec-
tare over four years, I would not like to generalize these figures. Nevertheless,
a yield increase due to modern methods of crop protection such as weed control, con-
trol of mildew and of course seed dressing, seems to raise the net income per
hectare in the range of 100 to 150 DM annually in cereals. This was confirmed by
another study, conducted by Stanzel (1969) in Hessia. He observed, in exactly the
seme wey as Dr. Schulte and Dr. Riehl, ten farms with an average 20 hectares of
arable land during the years 1966 to 1968. On average, the farms grew 50 per cent of
wheat and barley, 30 per cent rye, oats and beans, 16 per cent potatoes and 4 per
cent clover and pastures. Again, compared to untreated plots, the gain in cereals
amocunted to 125 DM per h, which is nearly exactly the same as that obtained in
North-West Germany. In root crops the result was even higher, averaging DM 397 per
hectare. The figures of all three studies indicate that even under the conditions
of modern, intensive asgriculture the application of chemicel crop protection proe
vides, or the infestation of weeds, fungi and pests takes away, more than 10 per
cent of the potential yield in cereal growing in Middle Europe. The figures may

be considerably higher in root crops and field grown vegetables.

It was not, however, the aim in this paper to present actual loss figures from
Western Germany nor to offer pieces of stone for composing the mosaic which finally
may present the picture of the overall losses in the world's agriculture. This may
be a side effect of these studies, but in general the main point to be drawn from
these studies is how the results were obtained.

If & network of experimental farms could be observed in the described way,
this could well result in better founded and more practicable figures on crop loss
assessment than those which are presently available.
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PH 50-82, A NEW FUNGICIDE

P.I.Foursoff, H.Elings, G.Meijer
N.V. Philips=Duphar, Research and Development Laboratories,
Weesp, The Netherlands

Summary PH 50~82 is the code name for [2,4,5—trichlorophenyﬂ sul=-
fonylmethyl thiocyanate, one of the new fungicidal compounds

of the group of thiocyanomethylsulfoxides and sulfones, tested in
the laboratories of N.V. Philips-Duphar.

PH 50~82 shows a broad spectrum of activity of which the control of
apple and pear scab (Venturia inaequalis) is described in this paper.
Good scab control is achieved with 0.03% a.i. in a spray schedule
with 10~14 day intervals between sprays.

Trial results indicate that 0,02% a.i. might be sufficient to

obtain good scab control in practice.

In a spray schedule with 7-day intervals, the good scab control
achieved with PH 50-82 at 0,02% a.i., and even with 0.01% a.i.
holds possibilities for practice.

Furthermore, data are given on the physical and chemical properties
of PH 50-82, as well as some preliminary data on toxicity, residues
and decomposition of the active material.

INTRODUCTION
A laboratory and field evaluation program with thiocyanomethyl sulfoxides and
sulfones (Dolman et al, 1969) yielded 2,4,5—trichlorophenyg sulfonylmethyl

thiocyanate as a promising experimental fungicide (Tempel and de Vries, 1969).
Haverkate et al (1969) published about the mode of action of this compound.
This compound, at present designated as PH 50-82, was used (as a 50% wettable
powder) in a series of field trials on apples in 1968, along with a number of
other substances in the same chemical group. The present paper deals with
these results and with further work done on apples and pears during the 1969
season.

PHYSICAL AND CHEMICAL PROPERTIES OF PH 50-82
Name: EQ4,5—trichlorophenyPl sulfonylmethyl thiocyanate

{ ©
’
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’
Melting point: - 149-150°C
Appearances: white, crystalline substance
Solubility at 20°Cs cyclohexanone 15% w/v
atetone 12% w/v
methylene chloride 6% w/v
monoethyl glycol ether 2% w/v
ethanol 2% w/v
xylene 2% w/v
water T ppm
Stabilitys In water (room temperature) at pH 2 and pH 7
less than 2% decomposition after 24 hrs.




Toxicology
Only data on acute toxicity are available at present.

In mg per kg body weight:

acute oral acute intraperitoneal
LD 50 LD 50
rats 4600 T
mice 3700 AT
guinea pigs 420 26

1968 RESULTS ON APPLES
On apples a total of 10 trials was laid down, in which PH 50-82 was used at
0,04% a.i. and/or 0.06% a.i., along with other related compounds. In all
trials captan in 0.1% a.i. was included as a standard treatment. The trials
comprised three or four replicates and included the varieties Golden Delicious
Jonathan, Cox Orange Pippin and Boskoop.
The number of applications during the season varied from 9 to 14; the average
interval between sprays per trial varied from 12 to 17 days.
About mid-season, after some 6 applications, the spray-intervals were
extended. Ultimately there were measurable scab infections on foliage in 7
and on fruits in 5 out of the 10 trials.
In all trials the yields have been assessed. The degree of russeting has been
determined after harvest in samples of 100 kg on the average (out of some 900
kg per treatment on the average).
Table 1 presents a summary.

Table 1.

Results obtained with PH 50-82 against apple scab, 1968.

yield Russet~
% scab infected Number of scab infected ") ing at

fruits leaves (cap- harvest

tan = iy =)

Trial mo. 40 35 34 32 42 37 36 35 34 32 42 42 100) (capta?
= 100

Untreated 52 100 95 100 1591 722 313 2599 86 148
captan 0.1% 27 0 0 3 3% 549 21 8 289 320 100 100
PH 50-82 0.04% 0 3 10 169 306 98 102

50-82 0.06% 16 O 9 416 2 96 111

average of all 10 trials.

Samples were graded into four russeting degreest: heavy, moderate, slight
or none., Percentages in each category were multiplied by 4, 3, 2 and 1
respectively and these products were added. The russeting values thus
obtained in each trial have been expressed as percentages of the value of
captan in that trial.

These results show that PH 50-82 in a concentration of 0.04% a.i. gives good
scab control in relation to the standard treatment. Thus it was justifiable
to consider lower rates in 1969.

On the average, fruit russeting was somewhat higher with 0.06% PH 50-82 than
with captan.

With 0.04% PH 50-82 the difference was negligible. All treatments had a
considerably lower russeting figure than untreated.

It would seem that a lower concentration is associated with less russeting,
which is contrary to the experience with captan, where lower concentrations
are usually associated with an increase in the degree of russeting of the
frulk,
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1969 RESULTS ON APPLES AND PEARS.
During the 1969 season investigations were extended. In the Netherlands, as
well as in a number of other countries, trials have been set up with dosage
rates ranging from 0.04% tot 0.01% a.i. PH 50-82.
These trials have not been fully evaluated yet. At the time of writing this
article no data were available on Gloeosporium control. Definite results on
gcab control were only available from the Netherlands.
A number of typical results are presented in tables 2 and 3.

Table 2.

Numbers of scab-infected apple leaves as percentages of the numbers
in untreated.

Spray intervals: 1 week
Trial no. 69~039 69-049

Counts in July Aug/Sep. July Aug/Sep.

PH 50-82 0.01%
' PH 50-82 0.02%

captan 0.04%
captan 0.075%

Total numbers of
infected leaves
in untreated

Table 3. (Part 1)

Numbers of scab-infected apple leaves as percentages of the numbers
in untreated

Spray intervals: 10 -~ 15 days.

Trial no. 69~088 69-040 69~044 69-089

Counts in July g:g{ June July gzi{ June July g:i{ June July ggg,

. .2

PH 50-82 0.02% 4 05 0
PH 50-82 0.04% .4 0.1 0
captan 0.1% W0 0. 0

0
0
0

¥ 1.6 2.6

. o1 2.2 T3

Total number of

infected leaves 3700 3804 2670 5092 1930 12477 8441 10098 1259 2177 1730

in untreated




Table 3. (Part 2)

Trial no. 69-118 69-117 69-109 69-116 69-113 60-119

Aug/

June Aug/ July hug/ June Aug/ June Aug/ JuneAUg/
Sep Sep.

Counts in June Sep. Sep. Sep. Sep.

PH 50-82 0.02% 2.0 0.6 10.7 9.3
PH 50-82 0.03% 1.7 0.7 17.3 7.9
3.5
4.1

PH 50-82 0.04% 6.1
captan 0.1% 5.1 2.0 1.5 2.4 2.8 16.0 5,1
Total number of

infected 99 318 1749 749 545 1212 2212 3344 576 424 75 215
leaves in un=

treated

In two trials (table 2) a 7-day spray schedule was applied with lower rates,
as in practice a number of growers prefer to do. Here 0.02% PH 50-82 showed
good scab control, and considering the rather high levels of infection during
the 1969 season, even 0.01% may offer practical possibilities.

With 10-15 day intervals the same magnitude of scab control was achieved by
all treatments, with relatively small mutual differences; in a few trials
there is even a negative dosage response (not significant) with different

PH 50-82 rates. But PH 50-82 in 0.04% acts in the majority of the trials bet-
ter than captan, and 0.02% is in most cases somewhat weaker than captan. Thus
it is our opinion that PH 50-82 in 0.03% will achieve fully acceptable scab
control in practice with 10-12 day intervals, when compared to captan 0.1%.
And it does not seem impossible that, when more experience in future years is
gathered, 0.02% a.i. will show to be a sufficient rate as well.

Preliminary results from other European countries and from the U.S. confirm
our opinion that 0.03% a.i. is sufficient for good scab control, when
compared with a captan rate of 0.1% a.i.

The information to date indicates that russeting should not constitute any
problem. No effect on yield was observed.

CONTROL OF OTHER DISEASES
Trials on other crops and diseases have been carried out and are under way.
Indications to date are that PH 50~82 possesses considerable fungicidal
activity against a number of diseases, among them Peronospora on grape vines.
On the other hand, the rates needed for the control of Cercospora on sugar
beets and Phytophthora on potatoes are such that from an economic point of
view no further trials are warranted for the time being.

RESIDUES
During residue work with labelled material, indications on the metabolism of
the active material have been found that will form part of further
investigations.
Limited residue analyses of PH 50-82 on apples with a sensitivity limit of
0.05 ppm were carried out in 1968,
After spraying with 0.04% and 0.06% a.i. PH 50-82, the average residues were
0.1 ppm with 2-3 weeks between the last spraying and sampling at harvest (3
trials); 0.05 ppm with 26 days or more between the last spraying and harvest
(4 trials). In one other trial the residue was 0.10 ppm (32 days).
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President's Closing Remarks

In closing this 5th Conference on Insecticides and Fungicides, I think I can
say confidently that it ranks among the most successful we have held. In saying
this I am not rating success by numbers attending, though these also greatly exceeded
previous attendances, but by the content of the papers presented and by the way they
were presented. For this success, we are of course primarily indebted to
Mr. Higgons and his Programme Committee, and to the Session Organisers, for the
thought and work they put in to ensure sessions on important and topical subjects.
Except that not all the slides used by all contributors were as clear as we would
like, I have only one adverse criticism to make. This has nothing to do with the
Programme Committee or Session Organisers, but is aimed at the delegates. It is
that, at some of the Sessions I attended, contributions from the floor were few
and the discussions were less lively than I would wish. I realise that, with
large audiences and the need for microphones, it is not easy to get discussions
going, but I make a plea for future meetings that delegates should make some of the
comments I heard outside the meeting rooms during the discussion period at the
sessions.

That it was the content of the programme and not the other attractions of
Brighton that brought so many delegates was amply demonstrated by an attendance of
more than 1,000 at the Plenary Session on Tuesday morning and by a spot count that
showed more than 900 attending the concurrent sessions on Tuesday afternoon.

The record number of 19 new compounds were described and reported on at the
Conference, and the results with the systemic fungicides also were full of promise.
How many of these compounds will prove valuable in practice, only time will tell,
but at least we can look forward with confidence to solving some of our current
problems from pests and diseases. Much has already been achieved and many pests
and diseases that used to cause losses can now be controlled, hut crop protection
is still far from complete, and too often the only advice a plant pathologist can
give for avoiding crop losses from soil-borne pests or diseases is a rotation of
crops that a farmer may not wish, or be unable, to follow. A maker of blankets
troubled with moth in his wool would not consider his problem solved by being told
to change over to making cotton sheets. Similarly, the problems of a cereal
grower are not solved by telling him to grow potatoes, sugar beet or beans.

Cropping is still too much determined by risks from pests and diseases and it
must be the aim of workers in crop protection to allow farmers to grow safely the
crops they wish to grow, where and when they wish. This is a great challenge, and
one I think this Conference has shown is now being faced.

I thank you for your attendance here, and look forward to seeing you at future
Conferences, when we shall learn to what extent the promise of better protection
for crops reported here has been achieved.






