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REPORT TO UNIDO ON EFFICACY EVALUATION FOR 

THE PURPOSES OF PESTICIDES REGISTRATION 

IN THE REPUBLIC OF THE PHILIPPINES 

BASED ON THE NORJt OF BRIAN B. WATTS, UNIOO CONSULTANT 

ABSTRACT 

The Consultant visited the Republic ~f the Philippines from 28 
January 1985 - 10 February 1985 to evaluate the procedures used 
for developing data on efficacy in support of pest~.cide registra­
tion in that country. 

A number of research stations were visited where discussions were 
held with scientists who conducted trials. Also data evaluators 
were visited. Industry met with the Consultant and some useful 
discussions took place. Some ~ecommendations are made to modify 
the procedures. 
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INTRODUCTION 

Mr Brian B. Watts of the New Zealand Ministry of Agriculture and 
Fisheries and Registrar of the New Zealand Pesticides Board 
visited the Philippines from 16 - 19 December 1984 and from 28 
January - 10 February 1985 as a UNIDO consultant. His terms of 
reference were to: 

1. Assist authorities in amending guidelines, registration 
requirements and labelling to conform with the agreements 
on harmonization. 

2. Assist the regional co-ordination unit in organising 
regional data on registration. 

3. Assist the Regional Coordinator in preparation of an Aide 
Memoire for the second harmonization meeting planned to be 
held in September 1985. 

With regard to ter.::s of reference 1 ~his was after agreement with 
the respective authority, the Fertilizer and Pesticide Agency 
(FPA) restricted mainly to efficacy data. An Aide Hemoire for 
the proposed meeting at Seoul in September was prepared and other 
aspects of pesticide registration were discussed with ADB 
Consultants working at FPA. 

ACKNOWLEDGEMENTS: Grateful thanks are due to Mrs c. Gaston and 
her staff for their help given to assist the Consultant in his 
task and for arranging appnintments to visit various 
organisations. Professor Sanchez, and officers of the University 
of the Philippines, Los Banos are also to be thanked, as are 
staff of the Bureau of Plant Industry both in Manila and at 
Maligaya. Acknowledgement is given to the help provided by the 
Agricultural Pesticide Institute of the Philippines, and 
particular thanks are due to Mr L • Villa-Real and the two ADB 
consultants Mr E. Johnson, and Mr Roy Pavey for help given. 
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1. EFFICACY EVALUATION 

1.1 Introduction 
Although considerable progress has been made in the use of 
other than chemical methods to control pests, diseases and 
weeds, nevertheless in many cases pesticides offer the 
only satisfactory means of limiting losses. It is 
necessary for re~~latory authorities to assess the effi­
cacy of the particular pesticide for which registration is 
sought, and in making this assessment to satisfy them­
selves th~t the efficacy data provided support the pro­
posed label claim. In this report efficacy evaluation is 
a term used to cover the evaluation of pesticides for both 
efficacy and safety to the crop. 

1.2 Factors In Efficacy Evaluation - the Draft FAO 
Guidelines on developing Efficacy Data for Registration 
list the following factors which sho11ld be taken into 
account when evaluating efficacy. 

a. The effect of the pest organism. 

b. The reliability, duration, and consistency of protec­
tion or other intended effects, appropriate to the 
desired crop protection objective at the various sta­
ges of the pest and/or of the crop. 

c. The effects o~ quan~ity or quality of the yield of 
t~eated plants or plant products. 

d. Safety considerations, tQ the crop (including 
different cultivars), to animals or to the substrate 
to be treated. 

e. Comparison with a reference rcoduct or normally 
accepted pr~ctice. 

f. The compatibility with different cultural practices 
and other crop protection measures under the 
conditions of use envisaged. 

g. The effect of variables, such as climate, tem­
perature, humidity, soil etc, and in the case of 
baits, acceptability by the pest organism. 

h. Advantages of the product or its ma~ner of use which 
may compensate for any deficiencies in level, dura­
tion or consistency oi protection or other intended 
effects. 

i. Undesirable or unintended side effects, e.g. on ~~ne­
ficial and other non-target organisms, on succeeding 
crops, other plants or parts of treated plants used 
for propagating purposes. 
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1.3 Role Of Efficacy Testing Jn Registration 

The role of efficacy testing in the registration proces!. 
is to enable the registratio~ authority to assess the 
benefits of the pesticide. In order to do this it is 
necessary to carry out field trials under practical con­
ditions of use. The test procedures, the design of the 
experiment and the reference product should be discussed 
with the registration authority, or should follow guideli­
nes set and agreed by that authority. The efficacy eva­
luation should primarily be based on the data in the 
dossier submitted by the applicant. Not only data in the 
country in which registration is sought is required but 
also relevant data obtained in other countries could be 
taken into account and ac~epted ~~ a part of the efficacy 
evaluation, provided these data were obtained by inter-
nationally recognised, and harmonized evaluation methods. ,. 

1.4 Transportability of data 

~n 1977, the Ad Hoc Consultation on Pdrmonization of 
Pesticide Registration Procedures arrived at the 
following conclusions: 

(a) Fewer efficacy trial tests should be required for 
pesticides already regist~red in another country for 
the same uses in similar agricultural and ecological 
conditions. 

(b) Fewer efficacy tests should also be necessary for 
pesticides already registered for use against a par­
ticul~r ~est Jr type of pest of some main crops in a 
country when registration is required for similar 
uses on additional crops. 

(c) Fewer efficacy tests, if any, should be required for 
pesticides already registered for which there are 
minor changes in formulation, and ir. these instances 
laboratory bio-assay tests in comparision with the 
standard material may be sufficient. 

(d) Registration authorities should be prepared to con­
sider data obtained under comparable condition f.rom 
field trials in any country provided that these data 
are generated, using recognised test methods and pro­
vided that reasonable scientific standards are met. 

The second Harmonization meeting held in 1982 supported 
the above concepts as well as reconanending to FAO that 
encouragement be given to appropriate regional 
oroani%ations and institutes to establish programmes for 
the preparation of guidelines f~r efficacy evaluation of 
pesticides for the control of pests, diseases and weeds of 
the major crops in tropical and sub-tropical regions. 
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l.S Standard Test Protocols 

A number of organizations both international and national 
have developed guidelines for efficacy evaluation. 
Possibly the best known is that of the Evropean and 
Mediterranean Plant Protection Organization (EPPO). In 
addition a number of countri~s have published their own 
methods or have developed methods for use within the 
country for the development of efficacy data. 

It was reported at a recent (December 1984) meeting of the 
Expert Group on Pesticide Regis~ration Requirements that 
FAO will be considering entering into a contractural 
arrangement with EPPO to develop some efficacy tests pro­
tocols for some of the major pest on crops in tropical 
areas. 

The above meeting finalised FAO Guidelines on Efficacy 
Data for the Registration of Pesticides for Plant 
Protection. Some of the general requirements for design 
and reporting on trials are quoted in Annex I. 

2. SITUATION REGARDING E~FICACY XESTING/REOUIREMENTS IN THE 
PHILIPPINES 

2.1 Reguirements for Efficacy Data 

This requirement is a major input into the registration 
process. For herbicides, replicated trials have to 
carried out in the Philippines for two seasons in two 
locations while for insecticides replicated trials have to 
be carried out for one season in two locations. 

Data developed by members of the Pesticides Industry is 
not acceptable by itself for the purposes of reglstration. 
It may be used to a limited extent as support data for 
trials carried out by research institutes. Data developed 
by the International Rice Research Institute (IRRI) are 
also not acceptable for registration purposes. 

2.2. Test Protocol Guidelines 

The FPA has developed Cuidelines for Pesticide Biological 
Efficacy Evaluation. These guidelines cover the major 
subjects of experimentation, experimental design, methods 
of assessment for insects, nematodes, weeds, diseases, 
reporting of data plus a number of tabular appendixes con­
taining forms and arithmetical tables. (See Annex II). 
The crops covered include rice, corn, cabbage, tomatoes, 
cotton, sweet potatoes, mango, field legumes, tobacco and 
potatoes. 

A revision of the guidelines (Annex III) for rice, corn, 
and vegetables, (those fuods included in Gover11ment 
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supported food programmes) has been proposed by the 
National Food and Agricultural Council Integra~e~ 
Pesticide Technical Committee (IPTC) and will shortly be 
submitted to the Pesticide Technical Advisory Conunittee 
(PTAC) and Industry for comments. Agreement has not yet 
been reached on standard methods of assessm~nt, but it 
would seem that agreement could be close to hand. No 
protocols appear to be available or at least were not 
sighted by the Consultant for testing efficacy on 
plantation crops such as bananas, and pineapples but it is 
understood that the plantations concerned have their own 
procedures. 

2.3 Organizations Carrying Out Res~arch 

2.3.1 Industry 

In the view of the Consultant some comp~nies have research 
and development personnel of sufficient expertise, and in 
sufficient numbers to carry out efficacy trials and a 
number of them are doing that. However, as previously 
stated such data is not acceptable by itself for registra­
tion purposes. 

2.3.2 Government/Semi-Government Institution 

There are a number of research stations o~erated by the 
Bureau of Plant Industry (BPI) throughout the Philippines. 
Many if not all of these stations have research personnel 
who are capable of 'nd who do carry out trial on behalf of 
Industry. In addition there are a number of other 
researct institutions such as the Tobacco Research 
Station, the Cotton Research Institute who may do specific 
tests on a specific crop or a particular problem. 
Scientists at the University of the Philippines also carry 
out efficacy evaluations. 

In the case of BPI the usual procedure is for the company 
to enter into a memorandum of agreement with the Head 
Off ice and then to approach an individual researcher to 
have the work done. Where BPI is not involved it seems 
that the initial approach would be direct to an individual 
researcher after which a contract may be ~~awn up. 

The fees charoed are dependent on the size of the trial, 
the number of treatments, the number of replications, and 
could range between 5000 and 25000 pesos (approximately 
$250.00 - $1250.00 US) per trial per crop. 

2.4 Efficacy Waiver Procedures 

In July 1978 that is one year after the registration 
scheme commenced a list of crops was prepared by PPA for 
which it was possible to waive the requirements for eff i-
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cacy data. The original list showed pesticides and crops 
only and was intended to facilitate registration of those 
pesticides for which there w:.'\s a known effective control 
spe~trum. This list is still in operation and to be 
eligib:e for inclusion on the efficacy waiver list the 
registrant must show the formul~tion for which registra­
tion is sought is identical or has very similar specif ica­
tion£ tc a product already on the list. · The registration 
sub-committee determines eligihility of the req~est for 
inclusion on the list following the evaluators comments. 

The waiver list is being refined to specify individual 
pests on irdividual crops and particular pesticides ~li­
gible for ~he waiver. The revised list has been compieted 
for herbicides and fungicides but is still to be finalised 
for insecticides. Until this is finalised there are mar.y 
labels which cannot be approved. (See para 4.1). 

;here is a complete waiver on efficacy data req~iremer.ts, 
in force for household pesticides both proprietary (those 
on patents) and commodity products. 

Because the pesticides on the waiver list are generally 
older materials they are therefore mainly commodity pro­
ducts. 

2.5 Commodtty and Proprietary Status 

Although not strictly within the terms of reference of the 
Consultant, nevertheless because classification into a 
commodity or proprietary product has such a major effect 
on the data requirements the subject is addressed. At the 
moment the decision as to whether or not a pesticide is a 
proprietary or a conunodity product it is made when the 
application comes into FPA. Various publications (Hubert 
Martin, Farm Chemical News) are consulted and if it is 
found that 17 years have elapsed since the pesticide was 
recorded as being first available it is then determined 
that the product is a commodity one. 

If a p~oduct is classified by FPA as a commodity one the 
company can challenge the decision on the production of 
th£ appropriate patent papers. 

Confidentiality of data is respected. Data owned by the 
first registrant is not used in support of the second 
applicant a~art from spe~ifications to see whether it 
qualifies for the efficacy waiver. Fewer data are however 
required for commodity than proprietary product. 

2.G Evaluation of Data/Trial Protocols 

There ar~ four types of experim~ntal use perMits ~n opera­
tion in the Philippines and the same initial evaluation 
process is 3pplicable to the all. See Annex IV for the 
Data Requirements for Experimental Use Permits. 

r 
I 
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The type of experimental use permit are: 

Type IA Coded compounds in the initial stages of deve­
lopment t~ be tested within the company premi­
ses. 

~ype 18 Is required for coded pesticides tested outside 
the company premises whose active ingredient has 
an acute oral LOSO value greater than SO mg/kg. 

~ype II Includes those pesticides whose efficacy data 
generated may be used for registration purposes. 

Type III Is required for all fully registered pesticides 
to be tested for additional uses. 

The research outline format is submitted to FPA in all 
cases (see Annex IV). These details are sent to an 
evaluator fvr co"~ent not withstanding ~hat fact the trial 
layout required to be followed is the FPA trial guidelines 
(See Annex 11). The evaluation of the application for an 
EUP is discussed at the Registration Subcommittee of PTAC 
and the company is informed of the result. 1he process 
seems to take up to 45 days provided there are regular 
meetings of the Registration Subcoma~ittee but if they do 
not meet then no decision can be made until they do. 
This may cause a delay and thus the loss of a seasons 
trials. Toxicological data are summarised by the efficacy 
evaluator at this stage and no detailed evaluation of this 
is done because the main emphasis of the evaluation at 
this stage is on efficacy. However the summary is 
discussed at the Registration Sub-committee meeting. 

There is no requirement for the company to submit efficacy 
results from any EUP trials to FPA. Products do not go 
through the EUP process as far as efficacy is concerned if 
they qualify for waiving of efficacy require~P,nts. 

Data developed at the EUP II stage, by institutions or 
plantations are sent to FPA who then send the d:ta to the 
appropriate evaluator. I~ should be noted that if the 
applicant deviates from the trial outli~e proposed and 
agreed to by the Registration Subcommittee t~e trial 
results could be declared invalid. Toxicologic~l data are 
sent to the health evaluc,tors. The draft label is now 
also submitted with the application, this being a new 
requirement since September 1982. The Jabel is also 
evaluated at the same time as other data supplied in 
s~pport of registration. 

The Registration Subcommittee submits its recommendation 
for registration to PTAC who advise F~A Jccording. 

2.7 Proposals for Accredited Researchers 
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It is understood that there have been problems with the 
quality of so~e efficacy data due to the possibility that 
a researcher may be carrying out trials outside his par­
ticular discipl.ne, for example an entomologist may be 
doing fungicide trials. Proposals have been put forward 
by PTAC to accre1it researchers in accordance with the 
guidelines attacherl (see Annex V). A final decision has 
not yet been made on this proposal. 

1 8 Registration of Other Chemicals 

The law requires surfactants, plant regulation,_ 
synergists and wood preservatives to be registered and 
guidelines have been developed relating to the data 
requiremen~s (see Annex VI). 

2.9 Industry Discussions 

In discussions with Industry the view was expressed that 
some companies have resources which would enable tnem to 
carry out efficacy trials which could be used for the 
purposes of registration or to obtain an extension to 
allow a new label claim. Some companies however prefer to 
have plantations and research institutes do the testing as 
is the case at the present. 

3. PROPOSALS FOR El--FICACY TESTING AND OR RE(JIREMENT IN THE 
PHILIPPINES 

Apart from one major proposal relating to a modification 
of the clearances most cf the proposals relate to changes 
in procedures to simplify and speed up consideration of 
efficacy submissions. 

3.1 'l'ypes of Clearance 

It is recommended that the classification of EUP's be 
reviewed. It is the Consultants view that the number and 
type of EUP's could be restricted to cover two main 
situations. 

Trial clearances (not for sale) 
Limited clearance (for limited sale) 

Proposed guidelines ar~ attached (Annex VII) listing the 
suggested requirements for these two types of clearances. 

3.2 Proprietary/Commodity Products 

It is a view of the Consultant that consideration about 
the patent status of a particular pesticide should not be 
part of the registration process. Patent considerations 
should be left to the industry to resolve and take action 
as appropriate in the event of a the breach of same. The 
following propooals are put forward, to remove patent con­
sideration as a parameter, in the registration process. 
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Commodity Product 

This would be defined as a product the active 
ingredient of which was commercially available 
either in the Philippines or ~nother country 15 
years prior to the current year i.e 1970 in the 
case of year ending 1985, 1971 in the case of 
1986 and so on. 

Proprietary Product 

This wculd be defined as a product the active 
ingredient of which was commercially available 
in the Philippines or in another country from 
1970 onwards, this date to shift forward by one 
year each year. 

For registration of commodity products fewer data are 
required than for proprietary products unless there is 
some known concern (usually of a toxicological nature) 
while for proprietary products the full registration 
package is required. 

3.3 Waiving Of The Need To Develop Efficacy Data 

As a general rule efficacy data rP.quirements could be 
waived for all commodity product~ (as defined above) 
provided the label claims are the same as those included 
on the waiver list. Some proprietary products may also be 
eligible for waiving of efficacy data depending on what is 
available in the published litera~ure about efficacy. The 
present waiver list should be redefined and rewritten on 
the basis of accepted label c 1 aims for particular 
formulations. If the list contains a waiver for a 
specific crop/pest combination the second product should 
also be eligible for such a waiver. e.g. !f product A 
has a waiver for brownleaf hopper on rice, and product B 
(same formulation as A) is granted registration for leaf 
borer on rice, then both A and B should be allowed 
identical label claims. It is also proposed that similar 
formulations be eligible for inclusion on the list, not 
necessarily only identical ones - for example wettable 
powders, •flowables• and possibly water soluble powders 
could be considered to be similar in most cases but 
emulsifiable concentrate or granules would not be and 
would therefore not qualify for a waiver of the efficacy 
data. 

A =~'nge in concentration of the same formulation for 
example frnm a 300 g/l EC to a 600 g/l EC should not 
require new efficacy data provided the end use con­
centration is the same. In some cases claims for control 
of the same pest on different crops should be eligible for 
ef!icacy data waiver but this would need to be decided on 
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an individual crop basis. There aay be need to -~st o~ 
~i~t~rent varieties and cultivars. Generally however it 
could be assumed that there would be little·difference 
shown by different varieties to the same formulation of 
the same pe~ticide. 

3.4 Industry role in efficacy testing 

3.5 

As there appears to be considera~le expertise in industry 
and as there is a reported high workload on institutional 
researchers it is recommended that data generated by 
industry should be eligible for use by itself for 
registration purposes. For those companies in industry 
without the resources to do trials, institutional testing 
could still be used. Testing by either industry or insti­
tutions must of course follow the prescribed test proto-· 
c~ls, and if these are not followed the data would be 
invalid. 

Accredited researchers 

This concept is not new, it was first discussed in 1977. 
It is the Consultants view that as trials must be carried 
out in accordance with specified procedures it should not 
be neces~ary to accredit individual researchers. It is 
entirely reasonable that a person with considerable trials 
experience would be able to carry out trials on 
herbicides, fungicides or insecticides and indeed this is 
what is currently happening in a number of countries. If 
faulty data are presentPd then the evaluators should be 
able to detect this and tnerefore the results would not be 
able to be eligible for use for registration purposes. 
Most emphasis should be placed on data, not on the 
qualifications of the researcher and therefore the 
Consultant could not support the concept of accrediting 
individual researchers. 

3.6 Clearance of Experimental Use Pe~mits Trials Protocols by 
FPA Evaluators 

(a) EUP (Type I, Type II). It is the view of the 
Consultant that there should be no need for trial 
proposal£ to be even referred to evaluators for con­
sideration at this stage. The summary of the toxico­
logical data (see para i.6) should be sent to the 
Health Authorities for reference but consideration of 
these data should not delay the issue of the EUP. A 
number should be assigned by PPA to the EUP which 
should be recorded in numerical order. 

(b) EUP Type III. 

There should be no need for evaluators to clear these 
as once ~gain the trials must be laid down in accor­
dance with FPA guidelines and if the individual com-

r 
i 
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pany does not do this then the data would not be 
eligible for use. 

3.7 Consideration of Applications for Registration by FPA 
Evaluators 

This is the most important aspect of the registration pro­
cess and could either be done as is now by a meeting of 
the Registration Subcommittee, or possibly as a better 
alternative sending in written comments for collation and 
action by the FPA Secretariat. The Secretariat would 
collate the comments from the evaluators and present these 
in a schedule to P~AC or some other advisory committee. 
It is not necessary in the Consultants view for evaluators 
to te members of PTAC. The Consultant considers it 
desirable that at least two evaluators consider trial data 
for herbicides, insecticides and fungicides. 

3.8 Private Testing Companies 

3.9 

The concept of a private testing company consisting of 
trained researchers should be explored. It was understood 
that there can be considerable pressure on research 
workers employed by institutions due to the limited number 
of people that may be available. Private testing com­
panies would need to follow guidelines and any other pro­
cedures laid down by FPA otherwise data g~nerated by them 
on behalf of their industry clients would not be accep­
table for consideration. 

Test Protocols 

The present FPA guidelines on aff icacy testing are 
excellent but are now being revi~ed for rice, corn and 
vegetables (crops on the government fcod programme). It 
is suggested that this revision be further expanded to 
include other crops at the earliest opportunity. The FPA 
guidelines will be drawn to the att~ntion of EPPO for use 
by them in the production of their Guidelines for efficacy 
testing in tropical areas (see para 1.5). 

It is also suggested that consideration should be given to 
developlng guidelines for efficacy testing in plantation 
crops. 

3.10 Inclusion of Registered Pesticide in Government Food 
Programmes 

As the purpose of registration is to provide the 
registration authority with information that the product 
will do what the label says it will when label directions 
are followed then it is strongly recommend~d that all 
registered products should be included in a list of pesti 
cides eligible for use in a particular food programme. If 
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there are any advantages such as cost, availability of any 
particular pesticide it should be left to extension 
workers to point out the costs/benefits of that pesticide 
to the individual farmers. 

3.11 Testing of Other Chemi~als 

In the Consultants view the registration of wood 
preservatives and plant regulators should be treated in 
the same way as other pesticides. In the case of 
surfactants however the situation is somewhat more 
complex. Surfactants which form part of the formulation 
do not need to be registered but where they are added 
separately to the ready to use formulation then 
registration of this use is required. Efficacy, tests to 
demonstrate effectiveness and lack of phytotoxicity for 
each use recocommended on the label must be provided to 
FPA. Trial protocols as laid down must be followed, and 
only when satisfactory trial results have been submitted 
would lab•l claims, both on the pesticide container and 
the surfactant container be accepted. 

4. LABELS 

4.1 Situation 

A number of labels were studied from the point of view of 
use directions. The labelling guidelines covering direc­
tions for use are as follows: 

2.a Directions for use must be in English or Filipino and 
must state the names of the crops to be protected, 
pests and weeds t) be controlled, amount recommended 
and frequency of application. Only registered crops 
must be stated. 

2.b Re-entry period (for insecticides unless deemed 
necessary for other groups). 

2.c Pre-harvest interval. 

2.d Restrictions and limitations if there are any. 

The labels are now being cleared with the application for 
registration but this is only a relatively new procedure 
(see para 2.6). There was considerable variation in the 
few labels that have now been approved which points to a 
more uniform approach being needed. 

4.2 Proposals for amendment to Labelling Guidelines 

4.2.1 General Statement 

This should appear on the front panel. A statement of the 
nature •ror Control of Insect Pests in Rice Cotton and 
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Bananas• should be used. This draws to the users atten­
tion the.crops on which the pesticide is registered and 
therefore can be used. It is not required that the indi­
vidual pests be specified in this general statement but in 
some instances it may be useful to say •ror Control of 
Grass and Broad Leafed Weeds in Rice• as some herbicides 
do not have activity against a particular class of weed. 

The general statement should only include crops for which 
registration has been granted and not include any 
reference to crops not ~egistered. 

4.2.2 Use of Tables 

A tabular format for use directions !s usually easier to 
read. 

However any phrases or limiting comments must be short, 
clear and concise. 

4.2.3 Crops to be Specified 

Each crop should be specified and each specific pest 
listed unless there is some data to show that a more 
general statement could be used such as caterpillars on 
crucifers. However in most cases crop and pest specifi­
city will be called for. 

4.2.4 Measuring devices 

In the absence of a commonly available measuring device it 
is the Consultants view that the tablespoon should be con­
sidered as the preferred standard. While proposals have 
been put forward to use the cap of a bottle as a measuring 
device difficulties in avoiding skin contact with the con­
centrate when pouring from the container and the dis­
figuring of the label by drips when the container lid is 
r~placed are two of the main reasons why this proposal is 
not supported. It is however recommended that emphasis be 
placed in extension programmes on safe use to keep a spe­
cial tablespoon for the purpose of measuring pesticides. 
This special spoon could be identified by a hole in the 
handle or even by bending the handle and could be tied or 
fixed to the sprayer. The standard abbreviation should be 
TBSP and each label should have the metric capacity spelt 
out, e.g. 

Liquids: 1 TBSP • 15 ml 

Solids: l TBSP r. xg 

x would vary depending on the bulk den~ity of the solid 
but the company would advise of the weight in one 
tablespoon with a liquid capacity of 15 ml as part of the 
registration re:qu i rement. 
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4.2.S Use of common names for pests 

ColllDlon names of pests should be used to completely replace 
scientific names. The Consultant feels that FPA should 
adopt standard co~.mon names for insects and weeds after 
these have been agreed by the relevant professional 
societies, if they do not already exist~ Standard co"l'111'1on 
names for diseases may pose some problem but it is 
probable that these already eiist in individual 
situations. The practice of showing scientific names only 
for weeds as has been noted on some of the labels is in 
the Consultants view virtually meaningless to the end 
user. 

4.2.6 Pre-Harvest Intervals Restrictions and Limitations 

These, if required, must be close to the directions for 
use panel. Pre-harvest intervals may need to be shown 
only in spec1~l circumstances. 

These cases will need to be considered on a case by case 
basi~. A proposed amendment to the labelling guidelines 
relating to directions for use is attached as Annex VIII. 

5. PROPOSALS FOR THE REGION 

The above proposals would generally be applicable both to 
thr.•se countries who are members of RENPAF and to other 
countries who operate a registration scheme. It is 
suggested that the proposals in this report could be put 
forward as a working paper on efficacy for discussion at 
the proposed Har~onization Conference planned to be held 
in Korea in September 1985. Of all the data packages, that 
relating to efficacy is probably the most difficult to 
reconcile as far as transportability is concerned. Thus a 
considerable amount of effort and use of resources, which 
could, perhaps be better used for more rewarding research, 
is often expended in countries to develop efficacy data. 
Every effort shou!d be made to develop as quickly as prac­
ticable test protocols applicable for tropical areas and 
which when followed could be used in countries other than 
those in which the results were developed to permit the 
transportability of efficacy data. The work of FAO and 
negotiations with EPPO in the development of these stan­
dard protocols should be strongly encouraged. 
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ANNEX I 

PORTION OF DRAFT FAO GUIDELINES ON 
EFFICACY DATA FCR THE REGISTRATION OF 

PESTICIDES 

General Requirement for the design of the Efficacy Trial 
Programme 

Only basic requirements of a general nature can be 
given. The design of any experiment, the required plot size and 
the methods for the evaluation have to be adapted to the specific 
pest/crop combination and the agricultural practices concerned. 
More detailed information on this can be found in specific inter­
nationally or nationally accepted guidelines. 

Trials are in principle carried out in the field. 
However, if the test product is to be used on a glasshouse crop, 
the trials are carried out under glasshouse conditions close to 
those of pr~ctical use. 

The test programme and the documentation should be suf­
ficiently comprehensive to allow a thorough evaluation of the 
efficacy of a plant protection product under study. The trials 
in this programme should be designed in such a manner, the pesti­
cide concerned applied and results evaluated in such a way that a 
reliable judgement can be made on the efficacy of the pesticide 
under the conditions prevailing in these experiments. 

The test programme should not only include the applica­
tion of the pesticide in a typical or an •average• condition pre­
vailing in regions in which the use is intended, but the 
performance of the pesticide should be studied in a range of con­
ditions prevailing in these regions during the periods of the 
year the pesticide will be used. 

Such programmes including a range of conditions will 
·enable the evaluation of possible differences in performance of 
the pesticide applied under various conditions. These differen­
ces can arise from differences in climate, agricultural prac­
tices, crops and cultivars of crops grown or pests and strai"s of 
pests that occur. The test programme for a pesticide under study 
should always include supervised trials on main cultivars 
currently grown in regions where the ~se of the product is 
intended. Where relevant, the crop safety should be investigated 
at rates of application higher than rec~mmended, as well as at 
the recommended rates. 

The number of sites in which supervised trials should be 
carried out with a pesticide used on a specific pest/crop com­
bination for which an a~~horization is requested is dependent on 



- 16 -

the extent of variations as mentioned above (whicb should be 
covered) and on the predictability of the occurrence of the pest 
or disease. 

As a general rule, replicated trials on annual cr.~ps 
should be carried out at at least eight-ten site£ in any one 
season. In large perennial crops such as fruits, owing to the 
difficulty of acquiring adequate sites, the number of sites may 
have to be conf!ned to three-five. 

Where a pest is not generally abundant or the distribu­
tion cf the pest population is rather uneven, a larger number of 
sites may be advantageous. With soil-applied chemicals, it is 
essential to spread the experiments over a range of soil types. 
This is particularly important if the pesticide may be used on 
rather •extreme• soil types, e.g. soils with a high ·organic 
matter content such as peat soils or very iight sandy soil types. 
If there is any likelihood of use on such soils they should be 
included in the test programme. 

In order to cover to some extent the variation in clima­
tic conditions in different years, the test programme should nor­
mally be carried out in at least two successive seasons. 

1. 

I.I 

Guidance for designing and reporting individual 
efficacy trials 

Background and design of individual trials 

1.1.1 

1.1.1.1. 

The selection of trial sites 

Field trials 

Great care is needed in the selection of test sites. The 
sites should be as level and uniform as possible and repre­
sentative of the _conditions where commercial use is antici­
pated. Sites with irregular soil conditions should be 
avoided. The pest, disease or weed which forms the object of 
the efficacy test should occur in a uniform pattern over the 
site or should be expected to become uniformly present during 
the trial period. With soil insects or nematodes in par­
ticular, estimates of numbers present and uniformity should 
be made before the start of the trial. Special conditions 
may cavour the development of particular target pests or 
diseases. 

When selecting a site, the preceding crop situation should be 
known and taken into account: A single preceding crop, on 
which only uniform treatments were applied, should have been 
grown over the whole area of the site. 

Sites at field edges, or near ditches, trees, hedges or other 
obstacles should in general be avoided, as they are subiect 
to interfering •edge• effects from those obstacles. Edye 
effects may however sometimes be exploited especially when 
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the pest organis~ concerned prefers the field-edges rather 
than the ~iddle of the f.ield, but the trial lay-out should 
then be spe~ially designed for this situation. 

It is usually desirable to site the experiment towards the 
centre of a normal commercial crop. If this crop has to be 
treated with a pesticide which may interfere with those under 
stu6y in the experiment, then a suffi~ient margin of 
untreated crop should be left in the innediate vicinity of 
the experiment. If the trial consists of repeated blocks 
which follow each other in the direction of drilling, 
spraying or other treatment of the crop, it may be helpful to 
have a gap between the blocks to allow for turning the supply 
of the pesticide on and off and for lining the apparatus up 
with the next plot or sub-plot. 

1.1.1.2 Trials on glasshouse crops 

In the glasshouse, the same general principles apply. If 
products with high vapour pressure, fumigants, aerosols or 
fogs are tested, separate glasshouses or glasshouse compart­
ments should be used for each treatment. 

1.1.2 Biology of pests, diseases and weeds 

Experiments for efficacy testing of pesticide products should 
be designed and treated, taking into account ad1!quate 
knowledge of the life history and behaviour of the pest, 
disease or weeds to be controlled. The timings and the mode 
of application of the ?lant protection chemical should be 
determined by the behaviour of the organism in question. 
Also the mode of action of the pesticide may influence the 
timing and methods of application. The evaluation methods 
may need to be adapted to the mode of action of the pesticide 
under study. Especially when a pesticide may show •delayed• 
effects, the observations and assessments should be desianed 
to reveal such effects. It is also important that the -
experimental crop should be sown and treated similarly to a 
commercially grown crop, e.g. late sowings or excessively 
sheltered sites should be avoided since such c~nditions may 
be quite atypical and not representative for prevailing 
growing conditions. 

1.1.3 Lay-out of individual trials 

The design of a trial intended for efficacy evaluation should 
permit a statistical evaluation. The design, however, should 
not be made any more complicated than is compatible with the 
immediate object of the test. Multi-factorial designs should 
in general be avoided. 

usually a randomized block design is adequate, 
comprising in each block the pest control chemical(s) to 
be evaluated, the reference product(s) and in general a 
non-treated plot, distributed at random in the ! !ock, 
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the blocks being repeated as many times as there are 
replications (in most cases 4-5). 

If it is necessary to intr~duce in to the experiment 
other factors in addition to the treatments of the 
pesticide(s) ~1nder study at the recommended dosage rate, 
e.g. various times of application or other ~Jsage rates, 
this can be accomplished by splitting the main plots 
into sub-plots, provided that the size of the sub-plots 
is still sufficient to allow a reliable evaluation. 

~lthough in many cases the inclusion of non-trP.ate~ 
control plots is essential, it has to be recJgnized that 
in some particular situations thP lay-out of non-treated 
plots within the randomized blocks may give rise to 
disadvantages due to extensive interference bet\·een non­
treated and treated plots. Examples are efficacy trials 
for fungicides with a so-called •preventive• action on 
susceptible cultivars of potatoes or a~~les aiming to 
control late blight and apple scab respectively. 

It may sometimes be necessary, in order to avoid heavy 
loss in cro~ growth on the trial plots or in the next 
year's crop, to discard the non-treated plots from the 
experiment shortly after the occurrence of the pest or 
the disease becomes obvious. The initial non-treated 
plots are then sprayed taking due care to avoid drift 
onto treated plots. 

In the case of herbicide trials, efficacy tests (on weed 
control) and se~ectivity tests (for crop safety) should 
be considered on a separate but equa~ footing. In par­
ticular, for selectivity evaluation, it is desirable to 
test at least one dosage rate higher than the recom­
mended rate, and to use land which is as free from ~~:~s 
as possible. 

Choice of reference product 

Wherever feasible the reference product chosen should be one 
which has shown satisfactory results in practice: its mode of 
action should be the same as or similar to that of the test 
product. 

1.1.S Plot size and shape 

No oeneral rules can be 9iven on the most suitable plot size, 
which depends on the particular combination of crop, pest or 
disease situation. 

In orchard trials or trials on similar tree crops, it is 
~e•irobl• to have 4-6 trees per net plot to allow for 
va~iability between trees. In agricultural crops the 
minimum plot size will probably be between 10m2 (e.o. 
S x 2m) and 100m2 (e.g. 10 x 10m). The minimum plot l 
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size in very uniform vegetable or flower crops may be 
smaller but only in cases where internal interferences 
can be avoided. 

The mobility of pests and lateral spread of treatments 
may considerably influence the plot size. Also the 
available apparatus for spraying · r other mode of treat­
ment and for harvesting may require an increased plot 
size. 

Since guard rows often have to be included, ~he plot 
size should be sufficiently large to allow for net pl, ts 
on which periodic sampling and evaluation of the crop 
yield at harvest can be carried out. 

Numbec of replications 

The number of replications to be included in one trial is 
dependent on the following factors: 

(1) The likely magnitude of experimental variance. 

(2) The number of treatments. The fewer the treatments, the 
more replications are needed to give an acceptable esti­
mate of variance. 

In most cases 4-5 replications should be sufficient to give a 
reasonable estimate of the variation, but in special cir­
cumstances 3 may be acceptable. An erratic distribution of 
the pests, diseases or weeds over the experimental area will 
call for a greater number of replications. In trials on 
glasshouse crops, if separate glasshouse or compartments have 
to be used (cf. section 5.1.1.2), replicati··ms may be reduced 
to three or replaced by replications in timP-. 

When crop yields are to be evaluated, replications should be 
sufficient in ~umber and the plot size large enough to offs~t 
the variability in crop yield due to variation of soil or 
other environmental factors over the test area. 

In the development stage of a pesticide, manufacturers often 
carry out a considerable number of trials with a simpler 
desion for demonstration purposes (often unreplicated and 
without, or with only a small, non-treated control area). 
Data obtained in such trials may provide valuable additional 
information for the authorizing aoency, but these trials can­
not replace specific efficacy evaluation trials. 

1.1.7 Application of the pee.ticides 

The equipment used should oive an even distrj.bution of the 
pesticide product over the plot. The type of equipment used, 
which should where posaible be similar to that currently used 
in practice, •hould be,recordedi when relevant, information 
•hould also be provided on operatino conditions Ce.o. type of 
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nozzles, operating pressure in kP), as well as ziny deviations 
in dosage of more than 10,. 

The type, time and dosage of the pesticiae application will 
generally be as proposed by t.e applicant. Precautions 
should be taken to ensure a minimum of interference with 
other pestticide applications. 

1.1.8 Meteorological data 

In the field, weather condi tion·s around the time of applica­
tion, precipitation (type and daily amount in nn), tem­
perature (daily average, maximum and minimum in OC) st~uld be 
recorded on the trial site or obtained from a nearby meteoro­
logical station. Extreme weather conditions such as severe 
and prolonged drought, storms, hail, etc., which ar~ !:~~ly 
to influence the effect of the product(s) to be tested should 
also be recorded. For trials on glasshouse crops, tem­
perature and humidity should be recorded throughout the trial 
period. 

1.1.9 Assessment of efficacy_ 

Observations should be scored u~ing convenient quantifying 
methods such as the quantity and q~~lity of yield, percent of 
control and extent of remaining pest populdtions, according 
to the pesticide and pest concerned. 

For ma~y pests and diseases, guidelines already ~xist spe­
cifying the type and times of assessments, the minimum sample 
sizes, sampling methods and the most suitable scoring 
systems. In any case the mode of assessment should be 
clearly stated. 

1.1.10 Assessment of phytotoxicity and other side-effects 

The type ~nd extent of phytotoxicity should be described and, 
where appropriate, recorded according to a recognized scale. 
Any detrimental effects on wildlife and/or beneficial orga­
nisms should alsc be recorded. 

1.1.11 Statistical analysis Ol data 

1.2 

The raw data should be supplied (or held by the applicant for 
submission on request) and statistically analysed where 
appropriate. The statistical me:hod(s) used should be 
indicated. 

1.2.1 

Report of the experiment 

General remarks 

The report. section of the efficacy evaluation dossier is a 
\ .ttry important but other rather neolected pal',t of the presen­
t•tion. This may be, due to the circ-.imstance ,that efficacy 



- 21 -

trials are often designed ~•ad carried out within the manufac­
turer's organization by skilled experts on a routine basis. 
A presentatj on of assessment data in a su1mnarized form 
without exp'.anation or clarification of spacif ic methodF of 
assessment will often suffice for the team of experime~ters 
and others within the firm concerned with the efficacy eva­
luation. For their purposes headings of table may be left 
incomplete, since assessments are often carried out in a 
standard manner. 

It shoul~ be recognized however that such presentation of 
data is not suitable when these have to be provided to the 
authorizTii'Q agency or other intere~ted par.ties. Although in 
many cases efficacy trials are carried out and assessments 
made according to high standards, the presentation of data 
without sufficient details or clarification may give rise to r 
loss of essential or valu~ble information for the expert(s) 
in the authorizin9 agency engaged with the evaluation of 
efficacy data of the pesticide for which a marketing authori­
zation is so~ght. Therefore, the importance of a suitable 
and sufficiently d~tailed presentation of data should be 
stressed. 

In essence this means that all data obtained from the analy­
sis of single samples should be recorded and not merely a 
summary or an averag~ figure. If necessary, explanatory 
not.es for erratic results sho·Jld be provided. It should 
always be clearly stated how samples were taken and in which 
manner assessments were made. It is also essential that the 
evaluation method used to establish the effectiveness is 
described together with the way in whic~ the results are 
interpreted. 

1.2.2 Lay-out of the report 

It is essential that the presentation of the results should 
be standardized in order to facilitate understanding of the 
trial results. Therefore, the data should preferably be pre­
sented in the following way: 

name of the experimenter and organization responsible for the 
trial1 

objective and location of the trial: 

chemical name and formulation: 

pest, disease or weed, against which tested: 

crops and cultivars: 

plant growth stage: 

soil typei 
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experimental design, size and number of plots treated: 

application dates and rates: 

application method and equipment: 

volume of spray liquid or other carrier (types): 

weather conditions during and after treatment: 

treatment of the plots with other crop protecting materials, 
fertilizers and other products: 

application dates: 

dates of assessment: 

size and frequency of sampling: 

quantity and quality of the yield of the harvested crop: 

any results on crop safety including intervals to be observed 
in order to avoid phytotoxic effects: 

data assessment including significance: 

interpretation and discussion on the results of the experi­
ment in comparison with simil~r trials. 

• 

r 
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EFFICACY EVAWATION 

Prepared By 
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(FPA Publication No. P-01) 
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In order tor a pesticide to be Cl~ tuU regiat.ration 1D the 

itd.lipp1Des, t.bere .. t be mdequate proof ot ettectiwss .,.,Mt aelect­

ed peat species. Dda proot 1a obtained b7 CODduct.ing a series ot ftl1d 

•uperimnte 1n the appropr:l.at.e areas. Dl1s guideliDe OD testing tar 

biological etticaq is thus illportant ill term ot 1) helping tbe researcher 

CODduct the testing program in accordance Vi.th acceptable atanda.rds, 2) ~ 

Y.lding a 1mifam1-aimp].ity1Dg format with its built-in adftllf.qeS in record 

keeping, reporting of results ~ and ·ezamjnation ~the data b7 the Autho­

r:lt7 and .l)...assurance-t.hat -under aost condit.iaas, the etticaey or a pest.-

icicle, or lack ot it, can be d8111D""~trated. It should also be observed 

that the data obtained through biological etticaey 't.estinl ld.ll..f'.arm_ the 

basis ..tor. l abll recC111Dendatio:ls; no posi ti.,. rec0""*'7riatiODS are allowd 

in tbe label unless the claims are supported b7' ezpari.Mntal facts. 

Qi tbe other ham, it 1a J20f, tbe intention of' t.be .luthorit7 to 

destr07 experimen·tal ilmovaUftmas nor to prapoee this guideliDe as a 

zig:ld requiramlt that 11U11t be adhered to at all coets. Rather, it should 

be looked at u a guide and adherence should be t.o tbe prin.ciplea of ftJ.id-

1 tr, nmcanes1 and lack of exper:lmental biu nu.er tbul t.o arq rigid 

•t ot requ:Uwnte. 'Die illportuce ot a •:JBtwt.ic approach to a ccaplu 

probla cmmot be owzwnpbu:lied, boweYC, 80 tbat W.. pldel1N~ ahould be 

tollowed except tor jvtUiable circ-.tances vb:l.ch 1D t.1Zl'D hav. to be 

CCDaidend bJ t.119 Aut.borit7 GD a cue-to-ca• 1-11. 

t 
! 
I 
' 
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A. bbel" ot Tr1W 

A c•n'Clidate pesticide should alwp be teat.eel 1D d lwt tvo 

•e•som (wt and drr 118UOD) it praetiaable 

B. Ch>ice ot Bq>erDantal Site 

The "Authoriv should be consulted mm chooaing t.he exper1mental 

81.te 1D order to piDpo1nt the mst appropriate anu. It possible, tbe 

aperiMnt should be conduct.ad in a major grov.lng area tor specific 

crops, vith due conaideration ot the aftilabillt)' ot a:i upertillfl pool 

to conduct the trial aa vell as ftri.atiODB 1D the pest species compositio!l 

vi.th area. As a general guide, the areas acceptable to the Autborit;y tar 

the di.f'f erent ll8j a:r Crops are shown in Table I. JloweTer, field trials 

u;y also be conducted outside tbeae designated areas especi.al17 tor other 

crops but the choice ahould be justified to th-, AuthoritT. Par rice, 

the test should be dom 1D arq three places with noilo being a require­

mnt t.cauae ot the presence of Tnparrza 1 m>ot.ata 1D the area. Por 

othar crops, two areas v1ll euf'tice. 

c. Reference Plots (Controla and Reference Pesticides) 

The use Of control plots &Dd reference pesticidtt 18 ftrT import­

ant. rartrol plots are used to eftl.uate the ettectiftDNs of tbe treat­

mnt and u buee tor atatiatical ~· ot reeulte. Far herbieid•, 

u mweded oontrol i• nquired. ll&Ddweeded at.role are dNirable but 

DOt required lliDc• W.a practice u7 4-p the crop. Cb the otaier band, 

it bu been obaerftd that 1D MftN! 1utuce1, 1tatiat1c&l. dpit1.caQC8 

betwen oozatrola and treata.nta camnot be obt&ined, ••l•i ill cue• ot 
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lov 1Df'sst.ation leftls. This is vbere reference pesticides beccmm illpar­

tant. Raterence pesticides all.av tar a quanti tatiw ccmpariaan ot ett1-

0&C7 batwen the test •terial and aae ot proftll ef'fie&C7• The cboice 

ot reference pesticide should be cleared vi th the .lutbari v because sme 

ot t.be cwzcial 1 zed pesticides ~ have a.1.read7 lost their ettecti 'WS 

d1l8 to :resistance; in this eft!lt, their use aa reference stenc!ard could 

gl.w mslead1ng results. 

D. Border Plots 

Bordor plots between trea'baents are necessary to mi n1m1 ze tbe 

effects or pesticide drift. It one has a rov or crops, the most practical 

approach is to make one rov as the CODIDOD border or tvo adjacent plots 

(Figure la). :t space is available, individual boundaries betveen plots 

are advisable (Pigure l b). In direct-seeded crops, borders are also 

necesS&l7• 7his is accampllshed by spr81ing the entire plot, but assess­

•nts!hanesting should only be done a~ the central portions (Figure 1 c). 

I. Plot Sizes 

this ia ft1T dif'ticult to standardize since it depends on the crop 

u wll u the •thod ot application. llovever, tar a regular axperimant 

Nqu1r1Zlg the me only of a knapsack ipra;ver, 1 t is preferable to 

aiDta1D a plot •ize "ot 10 to 20 eq m. Too small a plot size resul te 1D 

pieater ftriabili t7 1D the extrapolation ot the data to, sq Jield OD a 

per bectare bui• ud olll7 a liaited amber of obeerntiau mq be poesibl.e 

before 0'9rl.&pl occur. 02 tbe otber band, :1 t mq not be economical nor 

r ... 1bl.e to ..... YC7 larp plot llize. Vh1le tbl dell'" of ftl'iabiliq 

wo becomes mall.er• plot aise 1a 1.Dcrealed, a po~ v1ll be reached 
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1ibere1.n a furtber iDcreue in plot We v:l.ll DO l<l:apr ruul t ill a1g:d.ti­

cant Tar1abili't7. It is also worth DOtiDg that u block s1le 1Dcreaaes, 

v1th1D block YUiabilit7 al8o 1Dcreuee. 

P. •pUcates 

Tbere should be a a1D1a1a ot three replicates; tovr would be 

preferable. lloth:lng aipiticant can be piDad b7 1Dcreaaing replicaticm 

baJcm tour. As a rule ot tb111b1 there ahou1d be at leut 10 degrees ot 

fnedca (d.t.) tor error in an uper.lJDent. AD aperimaDt in BCB wit.h 

f'iw treataents (treatment d.t. • 4) requlrea tour replicaticms (block 

d.t. • 3) to get an error d.f. ot 12 (4 x 3 • I2). .l similar elq)8ri­

mant vit.h onq t.bree replications has an error d.f. ot onq eight (4 x 

2) and thus not acceptable. 

G. Researcher Nsponsibili 't7 

Becauae ot the importance or the biological etticaq testi.ng in 

the registration or a pesticide, the role ot a pestS cide researcher 

UNMs nev d1mansions and Mvaral added re.spcmsibili ties. Tbs first 

requirmant tor an acceptable biological etticaq data 1a that it JIU8t 

have been done bf a researcher not in tbe empl.07 ot the pesticide indus­

tr,; it 18 therefore expected that t.he researcbar would be tull-time 

mplOJM• ot the Bareau of Plant IDduatrJ and n.Llar goftrmeDt iuti­

tutiom pert'mtLDc research tmctiom, u wll u academe and :research 

Sneti tutiom. •N&rchers are apected to bep updated records ot their 

VDrk 1'111.ch .., be spot-checked bf rP.l etatt. 

!be rP.l hu a list ot reH1rCban in the c1Uternt puts ot the 

COUDtl7 Ind 1.Ddut.17 11 adneed to haft priar cauultation vit.h tbe 

r 
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bt.hori 't7 reprding their choice ot researchers. 

BUIRIMBftlL DBSICll 

&. Pl-eferrecl design 

Jmong the mare iJDportant ccmsideratiom in a pesticide etticacy 

uperillent is the uperillental design. Par a single tactar aperiMnt 

aa in etf'icac7 evaluations, om can choose trcm a nmber ot standard 

uperiJDental designs, e.g., Ccapletel.y J¥Lndcw1zed Design (CRD), 

BmdClllized Complete Bloclc (RCB), Incmplete mock Designs, and Iath 

Square (IS). The general rule is to choose the simplest design suited 

to the objectives ot the experiJDent. 

The adoption ot a single experimental design has its merits tor 

purposes ot comparison at the national level. In terms ot flex:1bilit7, 

simplicity, data analysis, am error control, the RCB design is reccm-

lllaDded. ID the RCB, the heterogenous area is subdiv.ided into blocks 

such that plots within each block are unifon although the blocb 

differ rrm each other. The treatments, preterab~ lildted to a maxl.­

llllll of' 10, are then randomly assigned to the plots vi.thin the blocks • 

.l sample tield lqout tar an BCB experiJDent 1a given in Figure 2. 

In the e:zperillental design, the ettecta or gradients ot &Zif 

ld.Dd ahou1d be avoided or cmpensated tor. Soil f'ertilit7 is a ft%7 

IOOd example. "hen a unidirectional f'wtil1t7 gradient is knovn to 

m.st, tbe block should be placed acroe1 the gradient and oriented in 

lluch a. w;r that t.\e length of' plots 1a parallel to the ,rad1ent 

(111Ul"9 ,3 ). Thia arieDtAtiOD m n1 m1 zea ftl"i&bili t7 vi thin blOCU while 

I 
! 
i 
\ 
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1U'S.abili~ aong blocks is •"_, 184. 

All plota vitih1D each bloct should be treated as UDit'omq u 

poulble. !h18 mam that 8JJ7 cultural operation, ~ practice, 

etc., ebcmld be •YeDl.7 applied t.o each block at the ..- ta.. U t.be 

bane•t.inc of field plots 1s spreed over a period or eeftl"al · daJ8, all 

plot.a 1D a block should be harvested on tbe sme dq. It -,- alao be 

preferable il onq one person should mate the obeenatiGDI vithiD each 

block ill arcler t.o ain1m1ze the ef!eate of iDdividual diltmea 1D 

B. ~is of Variance 

1'be ste~b7-atep statistical analyds ot variance ming the 

data in Table 2 tor illustrative purposes are• toll.ova: 

Step 1. Qroup the data by treatments and blocb. Compute far t.reat-

11BDt totals, treatment means, block totals and block means 

(Table 2). 

Step 2. C:CU~t an anal:yais of variance (ANOVA) table (Table 3) and 

calculate the nu°":!!-Jr ot degrees or treedca (d.t'.) associated 

14th each source or varia~icn. Degrees or fl'eedca are CID8 lees 

than the 11\aber o! cbsernticns. Tbaaf'ore d.t'. tor tbe 10 

treat.ante is Di= and t!'.e.t tor the tour blocks ia three. !be 

t.otal d.t. 1e (4 x 10)-1 : 39. Fn-0!' d.t. can be obta1md bJ 

Rbtracting & 39 - 9 - 3 : 28. 

Step 3. Ccllprte tor 81.:l o: equar9s (~) am •an 9e1uarea (16) tor each 

80Ul'Ce of ftriation. ~cmputatiom are pretwabq C&l'Tled out 

to tvo or tbne atra t1.gun1 aon t.baD the data, upeci~ · 
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ap tiO two decial places t.he cmputat.icma...,. be carried up tiO 

at least tour deciMl places. In t1nal reporting, renlta -aq 

be rounded ott to tbe ar1g1.Dal 11111ber or decimal placea. 

-3·1 s. gt Sauora• 
3.J..a.) Conect1m lactar (CF) •· (bm Tot.el )

2 
_ :­

llD. ot CIJsenaticma 

= Cl53.s>2 
40 

: S9LJ610 

3-J,.bJ Total SS :-.!SS : ~ ~ - CF 
2 2 

: (6,6) .J • • (0.4) - CF 

: 715.2000 - 591.)61.0 

: 18).8)90 

-3J..c.)-Block SS: BSS .: J:CBtl2 - er 
t .. 2 2 = (4Q.4r .J I I • /. (37) - er 

. 10 . 

ro 591,9960 - 591.361.0 

: - .6350 

).l..d.) !Zreatllant SS = Trt.SS • ~cn>2 - er 

( IJ)2 

bt 

2 b 2 .. 2 
: (2.1,9) /. <20.1> .J ... /. <2. r - er 

4 

- 766.1950 - 591.)610 -- 174.8)40 -
3.,1 ••• ) Brror SS : ESS - TSS - Ee - TrtSS -

- 183.8'J90 - 0.6350 - 174.8)40 -
- 8.3700 -

r 



- 31 -

3.2. MMD ot Squares (16) 

3.2.a.J Block 16: EB:,~ 
Block d.t • 

• 0.635 
3 

= 0.2112 

3.2. b. ) Treatllant MS • M.9Trt • Trt-!j 
Trea1aent d.t. 

= 374.8340 
9 

= 19.4260 

3.2.c.) lrror MS: :t6E: ~~ 
Brrar ~.r. 

Step 4. Cmpute the r value for testing tna'taent effects bf dividing 

treataent MS vith error t6. To ccapa.re block effects, obtain 

bl.eek P value bf di'f'iding block KS vi.th error Ji6. 

P tar treatment • tCitrt 
IEE 

• -- 62.664S 

P for blocb • Im • 0.212 • 0.684 
Im& 0.310 

St.p s. Inter &ll ftluea obtaiDad trom Step 3.lb throUlh Step 41 

rounded ott to tvo deciJlal plac9a, in tbe ~ ot ftriaDce 

table (Table 4). 
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8t.p 6. ~ r "ftl.w ued to teat tar stat.18\iaal e1gn1ticaoe OU& be 

t01DS in IRMmdix IV. The tolloviDg data are obt&1Ded adDg 

the ~oct ad treat.nt d,t. (J ad 9, respect1ftl.7) u ·­

rat.cir and the m d.1'. u dencld.Dator. 

1<1 - 2.29 

"' - 2.96 

1• - 4.60 

1~ - 1.87 

SS - 2.25 

1• - 3.14 

Since the observed r value tor treataent exceeded t.bat requil'ed tar 

a1p1ficance at the~ level, tbe cb•noea are laaa ~cm 111 

100 that the tnataent ettecta are due to chance alone. Tllue, tM1"8 

are real trea'baent cli1'terencea. Cb the otber hand, a1Dce t.he 1 ftluea 

1'or block 1• lower than that required tor a:lpificanoe eftD at tbe 10 

peroent leftl., t.mn an DO a1gnit1oant clittereDMa betwen the ftlma 

obeerftd acme the blocu. 
c. Teat cm Meau 

. 
p&1r' ot tnat..nt mau. Q:le ot ti. moat v1del7 med teat, tm DlmcaD'• 
Multipla Imp T..t, ia W.uatzoate4 u t'allovaa 
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St.ep 1 • Bank tbe treatment meana. 1JaiDg oar enmple a 

. Tm+mit Ro. JIB 8ua 

Step 2. 

9 1 6.30 

s 2 6.28 

1 3 S.48 

2 4 s.02 
3 s 4.76 

6 6 4.62 

4 7 ,3.22 

7 8 1-50 

8 9 0.80 

10 10 o.so 
Ccapute the standard error or a treatment mean 

SSx • Error gap square 
Imber or replie&Uons 

= 0.3100 
4 

= o.278) 
Step 3. aster Duncan's table ot signiticant ranges (SSR) (App&~ V) 

at tbe desired left! ot a1g:Dit1cance ua1ng 112 erTOr d.t. am 

p = 1, 2, ... ~ tre.'blant •'"• and list tbe t-1 J'&l1&U• JilJl-

t1pl7 t.beL~ ""4DI•• by S:i to fart1 a group ot t-1 least ai&Di• 

ticaDt zupa (W). 

r 
i 
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2 1 ' t 6 7 8 9 10 

lrTozo d.t. - %'/ -
J 2.90 3.os 3·14 J.20 2.26 J.30 3.34 3.)6 3·38 

um.~ 0.81 o.ss 0.87 0.89 0.91 0.92 0.93 0.CJ4 0.94 

al »&not SSR tar 26 and 2S d.t. rcnmded to two dec1MJ. plwa 

•\ = o.os 
.Jirsa, : 2.90 (0.2783) = 0.8C170 

1&2 • 3.os co.278)) = o.8488 
• 
• 
• 

I.SR, 0 = 3 • .38 ( (' .2?'83) = o. ~406 
Step 4. Teat tbs obee.--ved rangea_betWllMtll.JllWa begSnn1"1 ldth U.· 

, 
largest versus tbe •ellest and ca;pare this with t.be LSR tor 

p • t; t.beD teat tbe la:-pat '9V8U8 -11•~- ~ tb um ~ 

p • t-1 etc. until all pogsibl.e pairs ot •4DB ha'Ye bean--te.ted. 

lo significant difterence bet11 .m tvo mans m:r be declc'ed 

m F' ti cant 1t the tw means are both cmtai.Dad 1D a eubeet 

vi th a nonaipificant r&Dge. 

6.30 - 0.50 = s.ao 
6. 30 - o.so : 0. so 
6.30 - 5.48 • 0.82 

6.30 - 6.28 = 0.02 

6.28 - o.so. s.78 

6.28 - o.so • s.48 
• 
• 
• 

etc. 

. 

0. 94, ap1 r1cant 

0. 94, m pi ticmt 

0.85, DOt .S.~icant 

0.81, not aipilicant 

0. 94, sipiticant 

0. 93, lipi t1cant 
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Step s. &mmariae: 

Treatmnt Ho. Mau 
9 6.30 a 
s 6.28 a 
1 5.48 ab 
2 5.0'l be 
3 4.72 c 
6 4.62 c 
4 3.22 d 
7 1.so e 
8 0.80 ef 

10 o.so t 

Treat.ment means followed by a CcalOD lett.er ar.• not sip.iticantl.7 

diff'erent at the tive percent level. 

\le can nov cC\nclude that treatmnts nos. 9, S, 1 gave the best 

yield vhile treatment 8 and 10 gave tbe lowest. 

D. Transtormations 

In the above example using y.i.~ld data, a straig!att~-d •thod 

or statisticU analysis !s givan. Ho"1!ver, ~ere are cases wherein the 

dsta obtained cannot be ~ed in this manner. Insect count d,ata made 

trm net swepings, perC6nt or dama6'8d hill5, no yield or 10<7.' damage 

1D controls, and no or onl.7 slight damage in treatments, are just among 

the examples of' data ~ts t.hat cannot be analyzed directly. These data 

have to be trlwstormed into a: set ot nUDbers that will allov tor the 

analysis. Cb:e the data are transformed, tbe7 are then ~d in the 

same mamer aa above. Rote howwr tbat W&netormation 1• not naorted 

to in order to get data to our lf!d.ng Wt iD order to obtain ftlid 

anal.Jais and correct conclusions. 
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Two commonly used transformations are the square root and the 

arcsine transformations. 

1. 5quare root transformation 

This is used mainly for counts of rare events. By a rare event, we 

mean one which has a very low probability of occuring in any individual 

e.g., insect counts per definite number of sweeping. 

Data of this kind can be made more nearly normal by ~ransfo:rming 

them into square root, or better yet, transform the data into Y by using 

the formula: · 

y a: vx "' o.s 

An example of this type of data together with its transformation 

is given in ~ables 5 and 6 while the swmnarized ANOVA is given in 

Table 7. 

2. Arcsine or Angular Transformation 

This transformation is used for data based on counts expressed as 

percentag€S or proportions of the total sample. The ':-ansformed data is 

obtained by finding the angle whose sine is the SI"'"' .re ·oot of the 

proportion or percentage. 

Y = arcsine V X 

The table used for this tra~sformation is given in Appendix VI. It should 

be pointed out however that although this transformation is generally 

used with percentages data, such transformation is not necessary for 

ranges below 40 percent. 

r 
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METHODS OF ASSESSMENT 

A. INSECTS 

Rice 

1. Rice Whorl maggot (Hydrellia philippina Ferino) 

a. Field symptoms: 'l'he larvae feed on the unopened central whorl 

of the leaves. Damaged leaves show small, chewed-up, discolored areas on 

the innermost margin of the central whorl. Heavily infested plants are 

stunted in growth. 

b. Procedure: The damage caused by the whorl maggot is assessed at 

the early vegetative stage, usually 15 to 30 days after transplanting 

(DAT), preferably the latter. The simplest method of maggot damage 

assessment is visual grading of all leaves per hill based on the IRRI 

Standard Evaluation System as shown in Table 8. On the other hand, this 

evaluation system may be too laborious so that the damage could be based 

on the two youngest leaves per plant and then expressed in terms of 

percent leaf damage per hill. 

2. Leafhoppers and planthoppers (Nephotettix spp., 

Nilaparvata lugen~, and Sogatella furcifera) 

a. Field symptoms: They suck the sap of stems and leaves. They 

frequently occur in large numbers to cause complete drying of the crop, 

commonly referred to as •Hopper burn•. Aside from direct damage, leaf-

hoppers and plant hoppers are vectors of most virus diseases in rice, 

such as tungro, grassy stunt, etc. For tungro, the leaves turn yellow to 

orange-yellow, plant growth is stunted, and the infected plant has fewer 

tillers. These symptoms usually appear at the start of stem elongation 

(about 20 DAT) • For grassy stunt, the leaves are ·>ale green, erect, and 

v 
i 
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sC11Detimes with yellow blotches. Growth is stunted and excessive tillering 

is observed. 

b. Procedure: 

1. Estimation of damage. A11 hills from 10 m2 area at the middle 

of the plots are assessed visually for virus damage. Damaged and 

undamaged hills are counted. Damage is then expressed as percent virus 

infested plants per plot using the fonnula given below. 

' virus 
infected 

No. of damaged hills in sample area 
Total no. of hills in sample area x 100 

Percentage of virus-infected plants are assessed twice, at 40 DAT 

and after the milking stage. The virus should be identified. 

2. Estimation of insect population. Another method of evaluating 

the presence cf green and brown hoppers is through actual counting of the 

nymphs and ad~!ts. For the green leafhopper, sampling is done by net 

sweeping which cover the front 180° of the operator. The number of 

hoppers caught per 10 to 20 sweeps in each plvt is then counted. For the 

brown planthopper, visual counting per hill may be done by •slapping" the 

hill and estimating the number of hoppers falling in the water. Alter-

nately, plastic cages are placed over two hills and the plants are then 

slapped. This is an accurate method at the early stage of plant growth. 

In older plants, the hill may be •slapped• using a piece of wood with 

graphing ink or motor oil where the insects will stick. 
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3. Stem borers (Striped-Qiilo suppressalis: Yellow-!yporyza 

incertula: White-T. innotata1 and Pink-Sesamia inferens) 

a. Field symptoms: 'l'he rice stemborers infest plants from the 

seedling stage to maturity. At the vegetative phase, the central whorl 

turns brownish and dies off as a result of larval feeding at the base of 

the plant. Such condition is known as •dead heart•.-White head• appears 

after panicle initiation. Infested tillers remain straight, whitish and 

contain empty panicles. 

b. Procedure: 

1) Estimation of damage - An area of at least 10 m2 situated at 

the center is sampled and the formula below used to calculate percent 

dead heart or white head. 

' dead heart 
or white head "" 

Ax 100 
(B) • (Y/10 x D) 

Where: A 
Number of damaged tillers (or panicles) in sample - area. 

B 
Total number of tillers (panicles) in all damaged .. 
hills in sample area. 

y Total number of tillers 
"" undamaged hills. 

(panicles) in five pairs 

D 
Total nwnber of undamaged hills in sample area 

·- (minus missing and virus hills). 

of 

Dead heart is assessed twice at 35 and 50 DAT while percent white 

head is evaluated about 10 days before harvest. Use only virus-infected 

hills and omit healthy hills for observation if majority of hills are 

infe6ted by a ~irus disease. 
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2) Estimation of insect population - For a more riqorous 

procedure, the larvae are counted in randomly selected damaqed hills, 

preferably at the reproductive stage. Damaged tillers are removed 

completely and dissected; live larvae are counted and the number of 

borers per 100 tillers is calculated below. 

No. of 
Total 
while 
of 25 

No. of borer/100 tillers • 

infested hills 
no. hills examined 
collecting sample 
infested hills 

x 

No. of live borers 
obtained by dis­
secting sample hHl 
Total no. of f _illers 
in sample of 25 hills 

This is the basis for statistical evaluation especially if borer 

density is high. Normally, however, damage estimation is good enough. 

Corn 

1. Corn borer (Ostrinia furnacalis Guenie) 

a. Field Symptoms: On the stalks, the presence of bore holes 

usually at the nodal part are observed with granular excretions coming 

out of the hole and the stalk breaks. Leaves are damaged by the feeding 

of the larvae on the epidermis of the tender leaf blades. Corn plants are 

susceptible during whorl stage (3-4 weeks after planting). Sometimes the 

larvae feed on the ears re!;ulting to the fall of corn ears. 

b. Procedu; ~= Get 20 to 25 random sample plants per treatment at 

115 days after planting. Sample the basal half of the corn plant for 

borer number and tunnel count after removing the ear. The data should 

include (1) total borer number (larvae, pupae, and pupal cases) and (2) 

number of borer tunnels in the stalk. For early infestation, count the 

number of larval boles/stem in the sampled plant. 

r 
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Cb1D Jield is •aaured b7 gettinc tbe wi&ht ot cloan karml par 

pl:mt art.or dr71nc tor two d018 and dehmiditication to 14 percent llOi.-

t.ure content. 

2. Corn earvom Ow• ipoyem am1nra (Hubner)) 

a. Field Smptqn: Revl.J-lntchad larvae teed an t.118 silk ot 

the corn e3l"a. Older larvae hNvil7 damaae the corn ear ond cobe thUB 

reducing the qual.itJ' alld quantit7 ot t.he Jield. 

b. frocedure : Select 25 corn ears at r:mdcn. To estimate 

populaticn densit7 of earvorm larvae, UDhuak the sample 83.re (25 corn 

ears) and count total larwe present per ear. Get t.he aft1'0&9 mmber ot 

larvae per plot. 

3. Corn Aphid (Rbopal.osiphlp !!!!'des (Fitch)} 

a. Field Snmtoms a Aphid• cause considerable loss to corn 

pl.ant b7 sucking a large amount of sap tra:i 7oung leaves, tassels, or 

corn ears and tr:msmi tting disease organiscs to cause -the cam plJ:.nt to 

vil t am pi-event the corn 631"8 trm naturing. 

b. Procedure: HeaV7 inf'estation occurs during tasseling stage. 

At this st.:ige, eT0.1.uation of aphids should be conducted using the index 

CJ78"ta iD table 9. 

Aphid population count is :mother metl:.od used duri.ng Ule llhorl st.;,.ge • 
• 

!his is done by est111ating aphid population just before sprnJiDg and three 

and 12 da711 after spr-aJing. 
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Cabball 

1. DI a""""be.ck moth (PJ.uttJ] A vlo•ttJJ a) (IAnnara) 

a. neld S!pptgu Presence ot cbewd cavitiea 3Dd hot.a on the 

1-na· caused bJ' t.ba !~in& ot the lanat.le In ..vare !Dteat.'.itlon, lea.YU 

look likB •laces" W.th it.a traupnrent lea.t areu. 

b. Pfocedurl 1 Saapllng 1a done on 20 randca pbnte per trea111ent. 

Population count 1• based on t.he INllber or larvae and PIPUt• Anotmr 

•tbod is to uce the indc: ot degree ot d811Bp u lhovD 1D !able 10. 

2. Cabbage llOt.b 1 CCrocidglm1 a b1noY,l 1 e 7111 K) 

a. lleld Spptom1 lkm-tormation of beads due to the toeding or 
the lame at the groving point or the plants. .lt head torwition, boles 

are present vbile for non-head-!oming crucifer~ perforation ot the 

leawa is observed. 

b. Procedµro: larval and pupal counta :ira t.Uen rroa 20 

rand~ selected pl..3nts per treatment. Data go.thoring is done at three­

waok internla trcn transplanting until harvest !or c\lbba.sV. 

Prior to hc.rvest 20 pl.ant samples are indexed o.s to t.he degree ot 

~ using Table ll. 'fbe cabbnge yield data is based on total veight 

ot marketable he:ids taken trom the 20 randanl.7 selected ~. 

Tom to 

1. Tmo. to tru1 tvon: {B,11 coverpe. g.rmigera (Hubner) 

a. lJeld 9,r:mLtgn,s_s Presence ot boles OD t.he fruits cauaed bJ 

th9 wradous teedi.Dg ot t.he lsrvae wbich result.a ill tne d?'J'inc up ot 

t.ba taaato truita. 
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b. Procedure 1 Jbndoml.7 •lect 10 or aore plant sup.lee per plot 

13tu.te t.he percentage of trui.ts da~ed. field d~ts la bkell b7 

weighing trelh 11arket3ble trui ts traa the 10-pl.ant ~··· 

Cotton 

1. Iso.tbopper (1'?9a1cg spp. ) 

a. Field SYmpto!a• 'Joth the ~s and adults are foum under 

the leaves. The 1.naect suck the sap ot the leaves and _.. t.he in­

fected le:ives curl or bend dovnwrds, becane wriDkled, and fall down. 

am development is alnormal. 

b. Procedure a ~are counted on the leaflet of 20 rand~ 

selected pbnts per plot. Insect counta are taken at 10 da71 interval. 

2. Bollvorm: (Helicoverpa anrl.gera (Hubner) 

a. Field lymptcms I Young l.u-vo.e feed on the nover btlds. Older 

brvn.e bore through t5e bolls 3lld c:!.uae their premetu:re t .. 111ng. 

b. Procedure. I The number of larvae per plot is counted OD 20 

plent• selected at r:mdom. The number or eggs per boll is <llso determin~ 

on tbe 538 93J1pled plants. 3e.mpling is ta.ken tvice a week boa tho 

4th leaf sto.p to boll opening • 

.Addi tion.-tl observ~tions on percent.!ge b-'-U d3113.p dUl"iDc h.u-ve1t 

is done on 20 pl:mts selected randml.7 at the center rov•-

3. Boll weevil• Cj;orphoide1 ~ta Motschuleq.) 

a. lield Smp!fRn1 · The ~ulta teed on the tlowar1 cauai.Dc 

earl7 ta.lling or rottinc ot tbe fl.over pnrte. Young boll• are &lao 
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deat.roJ9d b7 t.lae cul.ta caudng tba to drop pruatur.q. '1111 lame 

eat the JOUD1 cottm boU.. 

b. f&:ocedWI 1 Boll WeTil adult• are eatit.iat.ed b)- cOlllltiDg 

tbe D\llber ot vaeTila per tlovar of 20 randaq Hlected pl.allta in each 

plot. Population comte are determ1.Ded before 1.nsecticidea applicati\lll 

?he percentage ot punctured bolls trm the sample plants is deter­

lllinad before boll opening. neld data sampling is the PID8 as in the 

boll won. 

Sweet Potato 

1. ~et potato weevil r Cxly tsg.ic&ilJI tormisarius (7abr. ) 

a. fJ.eld symptsmAt Presence ot pinholes in Uie main stem 

and tuber aa a result or adult oviposition. The larvae bore and tunnel 

into tbs tuber and ca.ise odor am bitter taste vhich make the tuber 

unf'it far human and animal consumptif!Xl• 

b. P£ocedure: 

1) Sample three kg. ot tuber, cut into 2. S Diil slices and 

comit the n'l.llber ot larvae, pupae and adult.a. 

2) Count the Dl.lllber ot larvae, pupae and adults in dissected 

stems taken 8t. randm trClll each plant. 

3) Cc:llrpute percentage damap ot tuber b7 V91ght. 

j damapd tuber• Ht. gt d•ffgd tubar/~gt 1100 
Total \181ght ot tuber plot 

4. Cl>ta1n tbe weight 1otai aarketable tubers traa 20 plaDta 

samples. 
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1. Mango leafhopper& (Idioscopus clypealis (leth) and Chunrocerus 

niveosparsus 

a. Field Symptoms: Nymphs and adults deprive the flowers and 

fruits of their sap, causing them to wither and drop. The ovipc·sition of 

adults in the flower buds and small fruits arrests their development. At 

the same ~ime, their feeding and oviposition p\!Dctures give an additional 

means of entry for a fungus, Gloesporium mangiferea, which develops in 

all the attached parts of the plants. In addition, the honey dew secreted 

by the hoppers kill the flowers. 

b. Procedures: Before treatment, ten panicles per tree will be 

randomly picked to estimate the number of insects. The inflorescences 

will be enclosed in plastic bags, detached, sealed and brought to the 

laboratory for counting. Three days after spraying, the insects in each 

treatment will be counted. The same procedure will be done in subsequent 

sprayings. 

When the fruits are already ripe, 10 panicles will be randomly 

picked from each tree. The number of panicles per square meter will be 

determined per tree basP.d on 5 samples. The total fruit production will 

be computed based on the total area of the crown and nU!llber of panicles 

per meter square. 
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Field Lequmes 

l. Bean Fly (Melanoqromyza phaseoli) 

a. Field Symptoms: The young plants are especially exposed to 

attack by this pest. The leaves have dark spots scattered all over its 

surface. The stem above :-.he roots is thickened. 

b. Procedure: Assessment of beanfly damage is based on samples o! 

20-30 seedlings per replication or direct field reading using the damage 

index in Table 12. 

Insect samples are taken a day or two before the succeeding spray 

is applied or if the plants are not due for spraying, then two weP..kly 

samples are taken. 

The impact of th treatments is evaluated against beanfly using 

damage index, defoliation (leaf area damage), actual counts (number of 

lepidopterous larvae), pod damaged at pod formation and maturity 

(percentage seed damage, number of pod borer per plant,) and yield. 

Insect population density is surveyed by actual count per linear meter of 

row or by sweep net twice weekly. 

Tobacco 

1. Tobacco budworm: Helicoverpa armigera (hubner) 

a. Field Symptom: The larvae bore through the growing points and 

young leaves have large irregular holes due to larval feeding. 
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b. Procedure: Damage and budvona population assessments start a 

week after recovery of the transplanted seedlings up to harvesting stage. 

These are done by rar.domly sampling 75 plants from the center of each 

plot. Leaf injury measurements are taken from every third leaf of each 

sample plant starting from the top. Leaf injury is determined by 

measuring the leaf area consumed (cm2 ) during the first sampling and by 

visually examining each leaf of infested plants and recording the 

portions of the leaves consumed to the nearest l/lOth, starting from the 

middle vegetative up to harvesting stage. 

Actual counting of budworm is alsc done. 

Pre-sampling for insect pests and damage level are done before the 

application of insecticides. 

- B. NEMATODES 

Many nematode species are destructive to the crops, namely 

Meloidogyne incognita, Pratylenchus spp., and Trichlodorus christei. 

1. Field symptoms: Nematodes feed on the roots of the crop. The 

infested plant shows galling on the roots and stunted growth thus 

reducing crop yield. 

2. Procedure: 

1) Population count of nematodes. 

Soil samples are taken from three sites of each plot prior to 

nematocidal application. Two sampli.ngs are done of two to three months 

after applications. Nematodes are identified and determined by processing 
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the soil sampl .. s using the sieving and Baermann funnel. methods in the 

laboratory. 

2) Index ra~ing of root galls 

Degree of nematode infection is evaluated after harvest by using 

the following index rating, 1 for no galling, 2 for trace: 3 for slightr 

4 for moderater 5 for severe root galling formation. 

3) Yield data 

Yield is taken from representative plants selected randomly1 20 

plants are preferred. 

4) Plant height 

"".1e height of the plant is taken at weekly intervals for seven 

weeks especially in vegetables. Height is measured based on the growth 

stages. 

C. WEEDS 

In any herbicide evaluation test, the performance ~f different 

herbicides under consideration could be gauged frOlll their effects ori both 

crops and weeds. Although crop yield is the ultimate basis for the 

assessment of the efficiency of a herbillde, supplementary data are also 

ne~essary in lending support for the final analysis of such results. The 

most common data obtained in any herbicide screening test are crop in­

jury rating, weed control rating, ~eed counts, wee~ weights, and crop 

yield. 
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1. Crop Injury Rating or Phytotoxicity Rating 

There are several parameters by which the effects of a herbicide 

on a crop could be measured. The most important are the visual phytotoxic 

symptoms exhibited by treated crops. The nature of such symptoms will 

depend upon the properties of the herbicide. In order that a phytotoxic 

symptom could be quantitatively evaluated, one has to establish an index 

or scale in which a certain degree of phytotoxicity corresponds to a 

numerical value. An example of such rating scale is the European Weed 

Research Council scale which is shown in Table 13. 

With this type of rating scale, however, it is veey hard to 

determine whether t.~e symptoms exhibited by a crop are slight, moderate, 

or otherwise. In these situations, the exactness of every rating depends 

upon the oberver's keen sense of appraisal. Thus, it is required that the 

observer exercise complete impartiality in his rat.ng. 

Another parameter by which an injury of a certain herbicide on a 

crop could be evaluated is tiller count or tiller number. "'his is only 

applicable to crops which produce tillers. Tiller number can be expressed 

as the number of tillers per unit area or the n•.Dllber of tillers per plant 

when single-plant hills are used. It is accepted that herbicides usu-lly 

applied in cereals (e.q. rice) exhibi~ phytotoxicity by reducing the 

number of tillers. 

In general, the more toxic the chemical, the less the number of 

tillers produced. In talcing representative samples, a two-hill x two-hill 

saJ11plinq unit ~aken at random is advisable. 
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In cases where the herbicides in question give discernible phyto­

toxic symptoms like stunting, plant heiqht measurement is the most 

appropriate. Plant height is the distance from qround level to the tip of 

the lonqest leaf. For plant heiqht measurement, a sinqle-hill sampling 

unit taken at random within the plot is advisable. 

In broadcast or direct-seeded crops herbicide injury can be 

measured in percentaqe qermination or stand count per one linear meter er 

per 25 x SO cm. 

2. Weed Count and Weed Weight 

Two supplementary data in evaluatinq the efficacy of a herbicide 

are the weed counts and weed weights. Weed count are taken at least 

twice, the first one, two to three weeks after herbicide treatment and 

the second, six weeks after, the latter to determine any regrowth. Weed 

weights ar£ taken during the second weed countinq and at harvest. This 

reflects more or less the extent of regrowth of a given weed species 

despite the application of a herbicide. Although weed counts for any two 

treatment may be the same, the weed weights may differ due to differences 

in growth. 

The most common method of weed counting is by the quadrat method. 

In here, a quadrat, usually measuring 2S cm x SO cm is laid out at rando~ 

in a plot and all weeds within the quadrat are counted. Since there are 

some weeds that are dominant over the others, it is advisable to have the 

weed count by species. Weed counting by species shows the predominant 

weed in an area and the spectrum of control of any particular herbicide. 
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In general, the more toxic a herbicide is, the less the number of weeds 

per unit area, consequently, the less weed weight also. When weed samples 

are obtained, these are dried under sunlight or in the oven to obtain dry 

weight. Again, dry weight by species is preferred over the collective 

weight of all weeds per quadrat, as some weed species ar!! more dominant 

t.~an the others. 

3. weed Control Rating 

Weed control rating gives the overall assessment of control. Like 

toxicity rating, this kind of appraisal requires comparison with the 

handweeded plot. The accuracy of the data depends so much on the impar­

tial judgment of the observer. Coding of treatment labels may help de­

crease subjectivity. An example of such rating scale is the European Weed 

Rese~rch Council Scale shown in Table 14. 

Data Collection 

Collect data on: 

a. Crop Injury Rating (use format in Table 15) within two to three weeks 

after treatment (Rating Scale in Table 13) 

b. Weed Control Rating (use fo:rmat in Table 16) at the same time (Rating 

Scale in Table 14) 

c. Weed counts and weed weights (use format in Table 17 and 18) are to be 

taken within four to six weeks after treatment, (earlie·: if weed growth 

is heavy) using a 25 x 50 CDI quadrat. Individual weed species should be 

counted and weighed separately for each treatment/replication. 
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d. Data on qrain yield at harvest frail 2 x 5 meters (10 sq. meters) area 

expressed as kg/ha (use format in Table 19). 

D. DISEASES 

Fungicides are applied to the soil, seed and propagating material, 

growing plants, and produce. 1'he method of application and choice of 

fungicide depends upon the crop, the pathogen and the surface to be pro­

tected. 

Application to Standing Crops 

To demonstrate the protective and therapeutic action of a chemical 

against plant diseases, healthy seedlings of, say, rice, corn, and vege­

tables are grown under greenhouse or field conditions. Then half of the 

leaves of some healthy and some previously inoculated seedlings are 

sprayed with a therapeutant fungicide. 1'he other halves of each set are 

unsprayed. Some healthy plants are allowed to dry up, then their leaves 

are inoculated with a spore suspension of the pathogen. The protective 

and therapeutic actions of fungicides are evaluated by recording the 

percentage of diseased plants, organs or tissues or by comparing with 

descriptive scales and diagrams of disease intensity. Appendix I may be 

used with the damage index rating scale, percent 9ermir1ation, or percent 

infection (to be discussed subsequently), being used in the tabulation. 
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Seed Treatment 

Chemical seed treatment is aimed at destroying pathogens borne on 

the seed surface, those beneath the seed coat, and those soil-borne 

pathogens adjacent to seeds in seedbeds. Seed treatment is also used to 

protect the seedlings from pre and post-eme~-gence damping-off and 

seedling blight pathogens like Pythium, Phytophthora, Sclerotium, Rhizo­

tonia, and Fusarium. Propagation materials other than seeds are often 

treated with fungicides before planting. Fleshy bulbs and potato seed­

pieces are dipped or inaersed in aqueous formulations of various fungi­

cides to get rid of seed-borne pathogens. Appendix I is used for re­

porting. 

Soil Treatment 

Generally, fungicides are introduced into a point source and are 

dispersed by various means to the pathogens. Fumigants and nonvolatile 

fungicides are mixed with soil to get rid of pathogens. Application of 

fumigants to soil is by drench and multiple point methods and the toxi­

cant attacks the pathogen in a vapor state. The liquid fumigant is de­

posited to a depth of six to eight in. and spaces of six to nine in. The 

soil surface is closed immediately after treatment. Due to their phyto­

toxicity, the liquid fumigants are used at a time prior to planting which 

is sufficient for the residual vapors to dissipate from the soil. 

The fumigant methyl bromide can be used on small plots if a plas­

tic cover is sealed over the soil. The covering is held Q'oove the soil 
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surface to per:mit circulation or vapor from evaporatin9 pans. Just like 

formaldehyde, methyl bromide is COlllDOnly used for treatin9 bulk soil for 

pottin9 and bed use. 

Nonvolatile fun9icides like pentachloronitrobenzene, captan, 

dexon, thiram, nabam and 8-hydroxyquinoline sulfate are drilled or 

sprayed to the soil surface. Then they are mixed in soil to a prescribed 

depth with use of disc or cultivator. Broadcast method or drench appli-

cation of aqueous suspensions and solutions of fungicides can be 

effective in controlling Rhizoctonia and Streptomyces on potato and 
" y 

damping-off disease in the nursery and greenhouse. I 
Application to Plant Products 

Losses among fresh produce are minimized by preventing infection 

before, during, and after harvest. The chances for fungal attack after 

harvest are reduced if bruising and woundin9 of produce are avoided du-

ring harvest. Postharvest fungicide treatment minimize the inoculum of 

pathogens and protects produce from subsequent inoculations. The treat-

ment is incorporated into the processing scheme and little residue 

remains shortly thereafter. The produce may be treated during processing, 

in storage, or in transport to the retail market. The fungicides 

preferred are those that can concentrate at the infection sites or wounds 

on the produce. The chief means of treating the produce is by fumigation 

with polar fumigants like sulfar dioxide, ammonia, and low molecular 

weight amines. The pathoqens controlled by fumigating highly perishable 
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fruits and berries include Rhizopus, Botryt.is, Penicillium, and 

Monilinia. 

Disease Assessment 

In studies with plant diseases, funqitoxicity may be measured by 

the reduction in the amount or in the rate of disease developnent. This 

should take into consideration the percentage of plants infected as well 

as the severity of infection. 

a. Recording the percentage of diseased plants, organs or tissues 

- This is particularly applicable to diseases which kill plants rather 

quickly or which cause about the same amount of damage to all infected 

plants. The amount of disease in the harvested product is sometimes a 

useful indication of its prevalence in the crop, and the number of 

surviving plants in relation to the number of seeds sown gives a measure 

of fatal seedling disease, germination percentage of the seed being taken 

into account. 

If a disease is very prevalent, it may be quicker to record the 

percentage of uninfected plants whereas if it is sparse, various special 

methods of assessment can be used, including counting the number of in-

fected plants observed on walking for a known time or distance through 

the field. Approximate percentage infection can then be calculated from 

the density of plants using the formula: 

\ infected plants .. 
Where A • unit area 

No. of infected plants/A 
Total plants counted/A x 100 

v 
I 
I 
i 
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Whenever applic.mle. the direct counts of infected plants are 

reasonably accurate 1.nd objective, but they are not applied to diseases 

in which different plants show markedly different amounts of infection. 

If disease incidence varie3 greatly on different plants, it may be useful 

to record the number of plants or organs fallinq into known percentage 

disease groups. 'l'he Horsfall-Barratt system (1945) is based upon the 

ability of the eye to distinquish logarithmic differences accurately. 

Their 12 qrades ranging from 0 to 11 represent percentaqes of disease: O, 

0 to 3, 3 to 6, 6 to 12, 12 to 25, 25 to 50, 50 to 75, 75 to 87, 87 to 

93, 93 to 96r 96 to 100, and 100, respectively. 

b. Descriptive Scales and diagrams of disease intensity - These 

are widely used and are of many different types ranging from disease 

ratings on a numerical scale (often 0-7) to subjective estimates such as 

•moderate•, •severe• and so on. Such scales describe in detail the 

various qrades of disease and may take into account the stage of 

development of the plants. Examples are the scales for assessment of 

potato late blight developed by the British Mycological Society and for 

the rice blast C.isease which are given below: 

A. Potatc late blight 

0 - No~ seen in field 

0.1, - Only a few plants affected here and there. Up to one or two 

spots in 10.8 m radius 

l' - Up to ten spots per plant or general light spotting 
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5\ - About fifty spots per plant, or up to one leaflet in ten 

attacked. 

25\ - Nearly every plant with lesions; plants still retaining 

normal form, fields may smell of blight but look green 

although every plant is affected. 

50\ - Every plant af~ected and about half of the leaf area 

destroyed by blight; field looks green flecked with brown. 

75\ - About three-quarters of the leaf area destroyed by blight; 

field looks neither predominantly brown nor green. In some 

varieties, the youngest leaves escape infection so that the 

green is more conspicuous than in varieties like King 

Edward which commonly shows severe shoot infection. 

95\ - Only a few leaves left green, but stems are green. 

100 \ - All leaves dead, stems dead or dying. 

B. Rice Blast 

Methods of Classifying Disease Reaction 

Scale Unit 1: Only small brown specks of pinhead size are produced on 

leaves, few or many, someti.mE.s unrecognizable, no necrotic 

(collapsed cell) spots. 

Scale Unit 2: Slightly large brown specks, about 1/2 mm in aiameter, no 

necrotic spots. 
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Scale Unit 3: small, roundish, necrotic, gray spots, about 1-2 11111 in 

diameter, surrounded by brown roundish margin which tends 

to be elliptical, ; lesions may be numerous, but leaves 

are seldom killed from infection. 

Scale Unit 4: Typical blast lesion, elliptical 1-2 11111 long, usually 

confined to the space of two main veins, with large 

necrotic, gray center and brown or reddish brown margin 

usually relatively few on a leaf; less than 5 per cent of 

leaf area is damaged. 

Scale Unit 5: Many large blast lesions, as in scale unit 4, or even 

larger and broader; the upper portion of one or two of the 

leaves of seedling of 4-to-5 leaf stage may be killed by 

coalescence of lesions; the total area killed, however, 

does not exceed 25 per cent. 

Scale Unit 6: Lesions as in scale unit 5, but more numerous; a few leaf 

blades may be completely withered; the total area killed 

may reach 50 per cent; the margin of the lesions often 

shows less brown color but more yellowish or grayish brown. 

Scale Unit 7: Large, quickly expanding lesions, the margin of which is 

mostly gray color with brown tinge, most of the expanded 

leaves are killed but young ones remain. Leaf kill 

ranges from over 50 per cent to complete death. 
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The scale units correspond to the following: 

1,2 • R - resistant 

3 • MR - moderately resistant 

4 • MS - moderately susceptible 

5,6,7 a S - susceptible 

Grades of disease incidence can likewise be assessed comparison 

with standardized diagrams, photographs, or even preserved specimens. 

They are frequently used for leaf spotting, blight, rusts, fruit 

spotting, mosaics and other diseases. They should be simple to use, with 

different grades of disease clearly distinct. An example of a disease 

assessment diagram aimed at providing standard method of assessing the 

percentage of plant organs affected by pathogens is given in Figure 4. 

It is sometimes desirable to summarize the disease severity hy 

estimates carried out on a population of plants in the form of a single 

figure called an infection index, severity index, coefficient of 

infection, average infection, disease intensity and others. A widely used 

way of doing this is that devised by McKinney (1927) which is 

Sum of all disease ratings x 100 
Total number of rati~~s x maximum disease grade 

The maxi.mum disease grade is the highest rating on the severity 

scale for instance in the case of 0-7 scale. This method gives infec~ion 

indexes ranging from 0 (no disease) to 100 (maximum disease possible). 
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c. Measuring crop losses by compa.ring infected plants vith those 

treated with chemicals - In these experiments, one tries to obtain gra-

dients of diseased to disease-free plants by applying different dosages 

of protective or eradicative chemicals to the plants, planting materials 

or soil. The yield of such plants is then compared with that of the 

untreated plants and the \ control is calculated as shown below. 

\ control = 

(\ diseased plants, organs or tissues/unit area in untreated 
\ diseased plants, organs or tissues/unit area in treated 

(\ diseased plants/unit area in untreated plants, organs or tissues) x lOO 

The experiments can be carried out in fairly small replicated 

plots or over comparable fields, a properly designed lay-out being used 

so that statistical analysis can be applied. '!'his method is widely used 

and is generally considered to be one of the most accurate method of 

showing decrease in crop losses due to chemical treatments. 
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General 

In submitting arq report to the PP!, it is important that 

the data are presented in tabular ton. The report; mat be brier 

J9't descriptivu so as not to contuse tbs evaluator. Photographs 

and graphs presenting results are acceptable as additional. :1Dtor­

mation to the usual tables. The tolloving must be included in 

the report.-

1. Abstract .. Discuss the procedures used and important 

findings or the experiments. '!be abstract should not 

exceed tv ... pages or ~ x 11tn papers, typewritten double 

space. 

2. Materia],s enq Hethods. - State briefly the equipcent, 

materials used, cultural practices, experimental design 

and illustrated field layout. 

3. Tabulated date. of t;rea~ent averages - This refers to 

observations to~ each plot which may be usetul tor 

tuture references. Report the data as gathered. 

4. S11mmea Tables - This refers to the transformed or sum­

marized rav data which vill be used tor sta:tistical 

ana.l78ia. 
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S. G11meY,c condi,tiopa - Thia is illporte.Dt to giw future 

workers an idea ot tbe conditions upon 1i11.ch t.ba aperi­

•nt wu dona. 

6. Capsule EDT'" tor csppilation - It ia the iDtention to 

cc:q>ile all the effectiveness evaluatiOD data tor Mure 

rdterence. Six copies ot the attached capsula l\IDllllries 

(or s\.llllD8rus similar to the ones given tor other crops) 

should be sul:mitted. 

7. Prgposed fest - that the compoUDd can control. 
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Table 1 • Pref'errecl Areas For Testing Pesticides In Specific Cr-ops 

Mafor Crop 

Corn 

Cotton 

Crucif'erous Vegetables 

legumes 

Mango 

Rice 

· Tobacco 

Tomato 

Proyipces 

Cotabato, Davao 

Batangas, Buld.dnon, Cebu, 

Cotabato, Laguna, Cagayan Valley 

CagaJ'8!1, IAguna, Nueva Ecija, 

Pangasinan 

Benguet, Cebu, Davao, lloilo, 

Kanlaon City, Laguna, Mt. Province 

Cotabato, lloilo, Iaguna, 

Nueva Ecija 

Bulacan, Cavite, Cebu, lloilo, 

Bataan, Pangasinan, Zru!!.bales, . 

Batangas 

Camarines Sur, Davao, Iloilo, 

Laguna., Nueva Ecij a, Bulacan 

Cagayan Valley, llocos Norte, 

La Union, Po.ngasinan, !locos Sur 

Bata:a.gns, Cavite, !Agues., Misams 
Occidental, Mt. Province, Nueva 
EciJa, Fnn~si.nan 



Table 2. Yield data 

Treat-
ment I 

1 6.6 

2 5.2 

3 5.4 

4 3.5 

5 6.0 

6 4.9 

7 1.0 

8 0.8 

9 6.5 

10 0.5 

Block 
Total (Bt) 40.4 

Block 
Mean (Bx) 4.4 
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in kiloqrams for a rice experiment. 

Treatment 
II III IV Total(TI) Mean (Tx) 

4.4 5.9 5.0 21.9 5.48 

6.1 4.9 3.9 20.1 5.02 

4.5 4.0 5.0 18.9 4.72 

2.9 3.4 3.1 12.9 3.22 

6.8 6.4 5.9 25.1 6.28 

5.0 4.5 4.1 18.5 4.62 

1.2 1.8 2.0 6.0 1.50 

1.0 0.5 0.9 3.2 0.80 

5.9 6.1 6.7 25.2 6.30 

0.8 0.3 0.4 2.0 0.50 

38.6 37.8 37 157.8 

3.86 3.78 3.7 Grand Mean 3.84 (Gx) 
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Table 3. Analysis of Variance (ANOVA) 

Source of variation 

d.f. SS 

Blocks 3 

Treatment 9 

Error 27 

TOTAL 39 

Table 4. Analysis of Variance Table 

sv d.f. SS MS 

Block 3 0.645 0.21 

Treatment 9 174.834 19.43 

Error 27 8.37 0.31 

TOrAL 39 183.84 

Computed 
F 

MS 

Computed 
F 

5\ 

5\ 

0.68 2.96 

62.661 2.25 

Tabulated 
F 
l\ 

Tabular F 
l\ 

4.60 

3.14 

¥ 
I 

I 
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Table 5. Stemborer Larva Per Bill 

Rep l i c a t i o n 

Treatment I II III IV Total 

1 2 4 3 2 11 

2 1 7 2 1 11 

3 1 6 3 1 11 

4 2 6 2 2 12 

5 1 4 1 1 7 ~ 

6 2 6 7 1 16 I 
I 
I 

7 0 1 0 0 1 

8 1 9 3 2 :iS 

9 2 2 2 2 8 

10 5 9 11 1 26 
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Table 6. Square root transtorution (7 a Ix/. .s) ot Table 4 

Treat.nt Bepllcation Total 

l II III IV 

1 l.SS 2.12 1.87 1.58 1.1s L'19 

2 1.22 2.74 1.58 ·l.22 6.76 L69 

3 1.22 2.5s 1.87 1.22 6.86 1.72 

4 1.55 2.55 1.58 1.58 7.26 1.82 
.. 

5 1.22 2.12 1.22 1.22 5.78 1.45 

6 1.58" 2.55 2.74 1.22 s.~. 2.02 

7 .71 1.22 0.71 C.71 .3-.35 0.84 

a 1.22 .3-~ 1.87 1.58 7.75 1.94 

9 1.58 1.58 1.58 1.58 6.32 1.58 

10 2.34 3.00 .3·.39 1.22 10. O'J 2.51 

Table 7. !nalysis ot VJ.rlance tar data in Table 5 

Canputed Tabular 
sv d.t. SS MS ' 5% l. 

Block 3 6.77 2.25 15.00 

Treatment 9 6.58 0.73 4.81 

Bzoror '1:1 4.10 0.15 

TOTAL 39 17.45 
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Tabla 8. IFm Standard Evaluation S79taa tar Whorl Maggot Damp 

1 

3 

5 

7 

9 

IBSs than lj~ feeding lesion, -11, piD 

bead in size 

l-5j t feeding lesions about a centimeter 

in length 

5-25~: feeding lPsions about a centimer 

1n length 

~5-59,C: feeding lesions occupying up to 

one-hal.t of the total leat 3.re8. but vi.th 

DO leaf break1 ng 

50-100,C: feeding lesions severe causing 

leat curling and breaking in all leaves 
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•t1Dc Description 

0 Souai (no apiid) 

3 Light illteatation; no visible etf8'.-~-, but 

size or corn er is reduced (5~100 aphids/ 

plant) 

s Moderate intestation; saaller ears, and ~ 

duced corn ear size and weight (1()().1, 000 

aphids/plant) 

7 Severe inf'estation, very saall ears or no 

ears at all (more.than 1,000 aphids/plant) 

Table 10. Damage !Ddex Rating tor the Diamondback. Moth in Cabbage 

RatilJg 

0 

1 

3 

4· 

Description 

Sound I No damage 

Slights 1-3 leaves vi.th holes 

Moderate: 4-6 leaves vi th holes 

HaaV71 Moat leaves vi.th holes 

Severea Ho heads produced 

1! 

' I 
i 
I 
' 
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Table 11. Damage Index Rating for the Cabbage Moth. 

Rating 

0 

1 

2 

3 

Description 

Sound: Heads undamaged 

Slightly damaged: Heads with few holes and 
required slight trimming 

Heavily damaged: Heads with many holes and 
required extensive trimming 

Severe: No heads produced. 

a/ mean of SSR for 26 and 28 d.f. rounded to two decimal places at 
p=0.05 

b/ LSR
1 

c 2.90 (0.2783) • 0.8070 

LSR
2 

= 3.os co.2783) = o.a4aa 

LSR
10 

= 3.38 (0.2783) = 0.9406 

Step 4. Test the observed ranges between means, beginning with the 

largest versus the smallest and compare this with the LSR for 

p • t~ then test the largest versus smallest with LSR for 

p • t -1 etc. until all posible pairs of means have been tested. 

No significant difference between two means may be declared 
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alplf lcaDt lf tbe two •ma an both ccmtained lD a aubaet 
.. vi.th a nouignit1.cat ranp. 

6.30 - 0.50 • s.so 
6.30 - 0.80 • o. so 
6.30 - s.l.B = 0.82 

G.30 .. 6.28 = 0. 02 

6.28 - 0.50 = 5. 78 

6.28 - o.so = s.48 

• 

• 

• 
etc 

Step s. Suaaarizez 

'treatment lo. 

9 

5 

1 

2 

3 

6 

4 

7 

8 

10 

o. 94, m pi ticaat 

0.94, sipiticaat 

0.8S, not e1pificant 

0. 81, not dgn1 ficant 

0. 94, a1gn1 ticant 

Mean 

6.30 a 

6.28 a 

s.48 ab 

5.02 be 

4.72 c 

4.62 c 

3.22 d 

1.50 • 
0.80 et 

a.so t 
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Table 12. Damap Indc tor Bean !'lT ill Pield ag\1191 

Ba tine DescriptiaD 

0 Ro feeding damage 

1 2-3 holes present/leaf 

2 2 leaves damaged 

3 2-4 leaves damaged 

4 Baa'VJ' or all leaves damaged 

Table 13. Crop InjU17 Bating Scale 

Scale ot Rating SJD1Ptoms ot phTtotaxicit;y on the crop 

l None 

2 Veey slight symptcm 

3 Slight symptoms 

4 Heavy- symptoms (not necessaril.7 attecting 
)'ield) 

5 Doubtful 

6 Erident damage 

7 Beary- damage 

8 Ver'f heaVf damage 

9 Complete kill 

-
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T3ble 14. Weed Control Rating Scale 

Scale of ' Weed 
Weed 

Rating Control Infestation 

l 100 None 

2 98 Extremely weak, 

3 95 Very weak, 2\ 

4 90 W'ak, 5\ 

5 82 M»erate, 10\ 

6 70 Heavy, 20\ 

7 55 Very heavy, 40\ 

8 30 Exti:emely heavy, 

9 0 100\ 

Table 15. Crop Injury Rating Form 

TREATMENTS NUMBERS 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

General 
Appraisal 

Excellent 

l\ Very good 

Good 

Satisfactory 

Uncertain 

Unsatisfactory 

Bad 

80\ Very bad 

Absolutely useless 

M 
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Table 16. Weed Control Rat!JJg fQl'll 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 

Table 17, Weed Count Data Form 

Weed ccnmta (no./25 x 50 cm) 

REPLIC!TICti 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 

Date Ta.ken: 

~ 
I 
I 
' 
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Table 18. Weed Wei&Jlt Data F<ln 

REPLIWICll 

TRBATMINT • HUMBlll . • e 

1 
2 
3 
4 
5 
6 
7 
8 
9 

,o 

Table 19. neld Data. Form 

TREATMENT . NtlMBER . . R, • • • 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

• 

. 
~ • • ~ • R4 I • • 

Averages ot Weed Weight and Cr~ 1njtJr7 rating. 

. . 2B• I 2C• . • 
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... 

~Plat Plot ----t--- .Plat 
(.a..\ 

... , _____ Pl.ot-c...-------1~~ .... _____ Plot------~ 

(B) 

(C) 

r Harvest/ asses sent area 

~" 

Sprayed 
area 

1'1~ I. Placement ot border row. (A) Border rows u caaman 
border, (B) Individual border rows, and (C} Border arrangelbenta with 
direct 111ded crop. 
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Raplicatea 

I n llI IV 

I l 2 4 3 

3 l '2 s 

s 4 s 4 

4 s 3 2 

2 3 1 4 

Figure 2 
.A. RandCl!lized Canplete Block Design 

Replicates 

I ll III IV 

4 1 4 3 

-
1 4 3 2 

2 4 2 1 

3 2 l 4 

Lov Fertility -----~ High Fertility 

Figure 3. Experimental l~out to mi n1 m; ze the effects ot a tertil1 't7 
gradient. 
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Crop: ____________________________ Dea!gn: __________ ___ 

Crop Age: -------------- Plot Size: -----

Date of lvaluation: --------- Bemarka: ------
Date ~_anted/Transplanted: ___________ _ 
TITLB: ________________________________________ ___ 

r&PLICATICll 
TREATME'Nr RATF. Tm'll MEAN 

.. 

A.NOVA 

D .F. SS ~ F-C':::i.tPUTED 
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~ II 

Title.._ ____________________________________ ,_.. ____ __ 

Oro!> Beeearcher(~ ------
Loc&tim __________ _ 

==•==••==··==·=·=·================= 
fl"eafillellt I Rat. : ------=BV.:.l.llL=:=,tJA=1'I:,;:;:::Cll~D:.'I=l·IJ§ ... _____ _ 

9'mt&l IpCpzytiop 

Soil TJpe --------­
Irription T)pe -------
Mlthod ot .lppllcatim -----

l.quipnent U..S -----
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Appendix I 

Correction factor, A, for adjustment of grain weight at a given 1DOisture 
content to grain weight at 14\ moisture content (After Gomez, 1972). 

Moisture A Moisture A Moisture A Moisture A - -(\) (\~ (\) (\) 

10.00 1.0465 12.40 1.0186 14.80 0.9907 17.20 0.9628 
10.04 1.0460 12.44 1.0181 14.84 .9902 17.24 .9623 
10.08 1.0456 12.48 1.0177 14.88 .9898 17.28 .9619 
10.12 1.0451 12.52 1.0172 14.92 .9893 17.32 .9614 
10.16 1.0447 12.56 1.0167 14.96 .9888 17.36 .9609 
10.20 1.0442 12.60 1.0163 15.00 .9884 17.40 .9605 
10.24 1.0447 12.64 1.0158 15.04 .9879 17.44 .9600 
10.28 1.0433 12.68 1.0153 15.08 .9874 17.48 .9595 
10.32 1.0428 12.72 1.0149 15.12 .9870 17.52 .9591 
10.36 1.0423 12.76 1.0144 15.16 .9865 17.56 .9586 
10.40 1.0419 12.80 1.0140 15.20 .9860 17.60 .9581 
10.44 1.0414 12.84 1.0135 15.24 .9856 17.64 .9577 
10.48 1.0409 12.88 1.0130 15.28 .9851 17.68 .9572 
10.52 1.0405 12.92 1.0125 15.32 .9847 17.72 .9567 
10.56 1.0400 12.96 1.0121 15.36 .9842 17.76 .9563 
10.60 1.0395 13.00 1.0116 15.40 .9837 17.80 .9558 
10.64 1.0391 13.04 1.0112 15.44 .9833 17.84 .9553 
10.68 1.0386 13.08 1.0107 15.48 .9828 17.88 .9549 
10.72 1.0381 13.12 1.0102 15.52 .9823 17.92 .9544 
10.76 1.0377 13.16 1.0098 15.56 .9819 17.96 .9540 
10.80 1.0372 13.20 i.00:,3 15.60 .9814 18.00 .9535 
10.84 1.0367 13.24 1.0089 15.64 .9809 18.04 .9530 
10.92 1.0363 13.28 1.0084 15.68 .9805 18.08 .9526 
10.96 1.0358 13.32 1.0079 15.72 .9800 18.12 .9521 
11.00 1.0353 13.36 1.0074 15.76 .9795 18.16 .9516 
11.04 1.0349 13.40 1.0070 15.80 .9791 18.20 .9512 
11.08 1.0344 13.44 1.0065 15.84 .9786 18.24 .9507 
11.12 1.0340 13.48 1.0060 15.88 .9782 18.2r. .9502 
11.16 1.0335 13.52 1.0056 15.92 .9777 18.32 .9498 
11.20 1.0330 13.56 1.0051 15.96 .9772 18.36 .9493 
11.24 1.0326 13.60 1.0047 16.00 .9767 18.40 .9488 
11.28 1.0321 13.64 1.0042 16.04 .9763 18.44 .9484 
11.32 1.0316 13.68 1.0037 16.08 .9758 18.48 .9479 
11.36 1.0312 13. 72 1.0033 16.12 .97'9 18.52 .9474 
11.40 1.0307 13.76 1.0028 16.16 .9744 18.56 .9470 
11.44 1.0302 13.80 1.0023 16.20 .9740 18.60 .9465 
11.48 1.0298 13.84 1.0019 16.24 .9735 18.64 .9460 
11.52 1.0293 13.88 1.0014 16.28 .9730 18.68 .9456 
11.56 1.0288 13.92 1.0009 16.32 .9726 18.72 .9451 
11.60 1.0284 13.96 1.0005 16.36 .9721 18.76 .9447 
11.64 1.0279 14.00 1.0000 16.40 .9716 18.80 .9442 
11.68 1.0274 14.04 0.9995 16.44 .9716 18.84 .9437 
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Correction factor, A, for adjustment of 9rain wei9ht at a 9iven moisture 
content to grain wei9ht at 14\ moisture content (after Gomez, 1972). 

Moisture A Moisture A Moisture A Moisture A - -(\) (\) (\) (\) 

11.72 1.0270 14.08 0.9991 16.48 .9712 18.88 .9433 
11. 76 1.0260 14.16 0.9981 16.56 .9702 18.96 .9423 
11.80 1.0256 14.20 0.9977 16.60 .9698 19.00 .9419 
11.84 1.0251 14.24 0.9972 16.64 .9693 19,04 .9414 
11.88 1.0247 :t.4. 28 0.9967 16.68 .9688 19.08 .9409 
11.92 1.0242 14.32 0.9963 16.72 .9684 19.12 .9405 
11.96 1.0237 14.36 0.9958 16.76 .9679 19.16 .9400 
12.00 1.0232 14.40 0.9953 16.80 .9674 19.20 .9395 
12.04 1.0228 14.44 0.9949 16.84 .9670 19.24 .9391 
12.08 1.0223 14.48 0.9944 16.88 .9665 19.28 .9386 
12.12 1.0219 14.52 0.9940 16.92 .9660 19.32 .9381 
12.16 1.0214 14.56 0.9935 16.96 .9656 19.36 .9377 
12.20 1.0209 14.60 0.9930 17.00 .9651 19.40 .9372 
12.24 1.0205 14.64 0.9926 17.04 .9647 19.44 .9367 
12.28 1.0200 14.68 0.9921 17.08 .9642 19.48 .9363 
12.32 1.0195 14. 72 0.9916 17.12 .9637 19.52 .9358 
12.36 1.0191 14.76 0.9912 17.16 .9633 19.56 .9353 



Appendix II ABRIDGED TABLE OF 5' AND 1' POINTS FOR THE DISTRIBUTION OF F 

Denoainator 
d.f. (Error Numerator d.f. (Treatment d.f.) 
d. f.) 1 2 3 4 s 6 7 8 9 10 11 12 14 16 20 24 

5 .os 6.61 5.79 S.41 S.19 s.os 4.95 4.88 4.82 4.78 4.74 4.70 4.68 4.64 4.60 4.56 4.53 
.01 16.26 13.27 12.06 11.39 10.97 l0.67 l0.45 10.21 10.1s 10.05 9.96 9.89 9.77 9.68 9.55 9.47 

6 .OS 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.03 4.00 3.96 3.92 3.87 3.82 
.01 13.74 10.92 9.78 9.15 8.75 8.47 8.26 0.10 7.98 7.87 7.79 7. 7'J. 7.60 7.52 7,39 7.31 

7 .OS 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.63 3.60 3.57 3.52 3.49 3.44 3.41 
.01 12.25 9.55 8.45 7.85 7.46 7.19 1.00 6.84 6.71 6.62 6.54 6.47 6.35 6.27 6.15 6.07 

8 .os S.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.34 3.31 3.28 3.23 3.20 3.15 3.12 
.01 11.26 8.65 7.59 7.01 6.63 6.37 6.19 6.03 5.91 5.82 5.74 5.67 5.56 5.48 . 5.36 5.28 

9 .os s.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.13 3.10 3.07 3.02 2.98 2.93 2.90 
.01 10.56 8.02 6.99 6.42 6.06 s.00 S.62 5.47 5.35 5.26 5.18 5.11 s.oo 4.92 4.80 4.73 

10 .os 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.97 2.94 2.91 2.85 2.82 2. 77 2.74 
.01 10.04 7.56 6.55 5.99. 5.64 5.39 5.21 5.06 4.95 4.85 4.78 4~71 4.60 4.52 4.41 4.33 

11 .05 4.96 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.86 2.82 2.79 2.74 2.70 2.65 2.61 
.01 9.65 7.20 6.22 5.67 5.32 5.07 4.88 4.74 4.63 4.54 4.46 4.40 4.29 4.11 4.10 4.02 

12 .os 4.75 3.88 3.49 3.26 3.11 3.00 2.92 2.85 2.ao 2.76 2.72 2.69 2.64 2.60 2.54 2.50 co 
.01 9.33 6.93 5.95 5.41 5.06 4.82 4.65 4.50 4.39 4.30 4.22 4.16 4.05 3.98 3.86 3.78 w 

13 .05 4.67 3.80 3.41 3.18 3.02 2.92 2.84 2.77 2.72 2.67 2.63 2.60 2.55 2.51 2.46 2.46 (?) 
.01 9.07 6.70 5.74 s.20 4.86 4.62 4.44 4.30 4.19 4.10 4.02 3.96 3.85 3.78 3.67 3.59 

14 .OS 4.60 3.74 3.34 3.11 2.96 2.85 2.77 2.70 2.65 2.60 2.56 2.53 2.48 2.44 2.39 2.35 
.01 8.86 6.51 5.56 5.03 4.69 4.46 4.28 4.14 4.03 3.94 3.86 3.80 3.70 3.62 3.51 3.43 

15 .os 4.54 3.68 3.29 3.06 2.90 2.79 2.70 2.64 2.59 2.55 2.51 2.48 2.43 2.39 2.33 2.29 
.01 8.68 6.36 S.42 4.89 4.56 4.32 4.14 4.00 3.89 3.80 3.73 3.67 3.56 3.48 3.36 3.29 

16 •• os 4.49 3.62 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.45 2.42 2.37 2.33 2.28 2.24 
.01 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.61 3.55 3.45 3.37 3.25 3.18 

17 .os 4.45 3.59 3.20 2.96 2.81 2.70 2.62 2.55 2.50 2.45 2.41 2.38 2.33 2.29 2.23 2.19 
.01 8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59 3.52 3.45 3.35 3.27 3.16 3.08 

18 .OS 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.37 2.34 2.29 2.25 2.19 2.15 
.01 8.28 6.01 5.09 4.58 4.25 4.01 3.85 3.71 3.60 3.51 3.44 3.37 3.27 3.19 3.07 3.00 



ABRIDGED TABLE OF S' AND 1' POINTS FOR THE DISTRIBUTION OF F 

Denoainatol:" 
d.f. (Error Numerutor d.f. (Treatment d.f.1 
d.f.) 1 2 3 4 s 6 7 8 9 10 11 12 14 16 20 24 

19 .OS 4.38 3.S2 3.13 2.90 2.74 2.63 2.ss 2.49 2.43 2.38 2.34 2.31 2.26 2.21 2.l!i 2.11 
.01 8.18 S.93 s.01 4.SO 4.17 3.94 3. 77 3.63 3.S2 3.42 3.36 3.30 3.19 3.12 3.00 2.92 

20 .os 4.35 3.49 3.10 2.87 2. 71 2.60 2.S2 2.4S 2.40 2.3S 2.31 2.28 2.23 2.18 2.12 2.08 
.01 8.10 5.85 4.94 4.43 4.10 3.87 3. 71 3.56 3.4S 3.37 3.30 3.23 3.13 3.0S 2.94 2.86 

21 .05 4.32 3.47 3.07 2.84 2.68 2.S7 2.49 2.42 2.37 2.32 2.28 2.2s 2.20 2.1s 2.09 2.os 
.01 0.02 S.78 4.87 4.37 4.04 3.81 3.6S 3.Sl 3.40 3.31 3.24 3.17 3.07 2.99 2.88 2.80 

22 .os 4.30 3.44 3.0S 2.82 2.66 2.ss 2.47 2.40 2.3S 2.30 = ~6 2.23 2.18 2.13 2.07 2.03 
.01 7.94 5.72 4.82 4.31 3.99 3.76 3.S9 3.4S 3.35 3.26 3 9 3.12 3.02 2.94 2.83 2.7S 

23 .OS 4.28 3.42 3.03 2.80 2.64 2.S3 2.45 2.38 2.32 2.28 2 •. \ 2.20 2.14 2.10 2.04 2.00 
.01 7.88 S.66 4.76 4.26 3.94 3. 71 3.S4 3.41 3.30 3.~1 3.14 3.07 2.97 2.89 2.78 2.70 

24 .OS 4.26 3.40 3.01 2.78 2.62 2.Sl 2.43 2.36 2.30 2.26 2.22 2.18 2.13 2.09 2.02 1.98 
.01 7.82 S.61 4.72 4.22 3.90 3.67 3.SO 3.36 3.2S 3.17 3.09 3.03 2.93 2.8s 2.74 2.66 

25 .os 4.24 3.38 2.99 2.76 2.60 2.49 2.41 2.34 2.28 2.24 2.20 2.16 2.11 2.06 2.00 1.96 
.01 7. 77 5.S7 4.68 4.18 3.86 3.63 3.46 3.32 3.21 3.13 3.0S 2.99 2.89 2.81 2.70 2.62 

26 .OS 4.22 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.18 2.15 2.10 2.os 1.99 1.95 
.01 7.72 S.S3 4.64 4.14 3.82 3.S9 3.42 3.29 3.17 3.09 3.02 2.96 2.77 2.66 2.S8 2.SO co ... 

27 .OS 4.21 3.3S 2.96 2.73 2.S7 2.46 2.37 2.30 2.2s 2.20 2.16 2.13 2.08 2.03 1.97 1.93 
.01 7.68 S.49 4.60 4.11 3.79 3.S6 3.39 3.26 3.14 3.06 2.98 2.93 2.83 2.74 2 .• 6J 2.SS 

28 .os 4.20 3.34 2.95 2.71 2.S6 2.44 2.36 2.29 2.24 2.19 2.lS 2.12 2.06 2.02 1.96 1.91 
.01 7.64 5.45 4.57 4.07 3.76 3.53 3.36 3.23 3.11 3.03 2.9S 2.90 2.80 2.71 2.60 2.52 

29 .OS 4.18 3.33 2.93 2.70 2.S4 2.43 2.35 2.28 2.22 2.18 2.14 2.10 2.05 2.00 1.94 1.90 
.01 7.60 5.42 4.S4 4.04 3.73 3.50 3.33 3.20 3.08 3.00 2.92 2.87 2. 77 2.68 2.57 2.49 

30 .05 4.17 3.32 2.92 2.69 2.53 2.42 2.34 2.27 2.21 2.16 2.12 2.09 2.04 1.99 1.93 1.89 
.01 7.56 5.39 4.51 4.02 3. '10 3.47 3.30 3.17 3.06 2.98 2.90 2.84 2.74 :l.66 2.5S 2.47 

32 .05 4.15 3.30 2.90 2.67 2.51 2.40 2.32 2.25 2.19 2.14 2.10 2.07 2.02 1.97 1.91 1.86 
.01 7.50 S.34 4.46 3.97 3.66 3.42 3.25 3.12 3.01 2.94 2.86 2.80 2.70 2.62 2.51 2.42 

34 .05 4.13 3.28 2.88 2.65 2.49 2.38 2.30 2.23 2.17 2.12 2.08 2.os 2.00 1.95 1.89 1.84 
.01 7.44 S.29 4.42 3.95 3.61 3.38 3.21 3.08 2.97 2.89 2.82 2.76 2.66 2.S8 2.47 2.38 

36 .OS 4.11 3.26 2.86 2.63 2.48 2.36 2.28 2.21 2.15 2.10 2.06 2.03 1.98 1.93 1.87 1.82 
.01 7.39 5.2S 4.38 3.89 3.58 3.35 3.18 3.04 2.94 2.86 2.78 2.72 2.62 2.54 2.43 2.JS 



ABRIDGED TABLE Oil' S\ AND 1' POINTS FOR THE DISTRIBUTION OF F 

~enoainator 

d.f. (Error Numerator d.f. (Treatment d. f.) 
d.f.) 1 2 3 4 5 6 7 8 9 10 11 12 14 16 20 24 

38 .05 4.10 3.25 2.85 2.62 2.46 2.35 2.26 2.19 2.14 2.09 2.05 2.02 1.96 1.92 1.85 1.80 
.01 7.35 5.21 4.34 3.86 3.54 3.32 3.15 3.02 2.91 2.82 2.75 2.69 2.59 2.51 2.40 2.32 

40 .os 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.07 2.04 2.00 1.95 1.90 1.84 1.79 
.01 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.88 2.80 2.73 2.66 2.56 2.49 2.37 2.29 

42 .OS 4.07 3.22 2.83 2.59 2.44 2.32 2.24 2.:p 2.11 2.06 2.02 1.99 1.94 1.89 1.82 1.78 
.01 7.27 S.15 4.29 3.80 3.49 3.26 3.10 2.96 2.86 2. 77 2.70 2.64 2.54 2.46 2.35 2.i6 

44 .OS 4.06 3.21 2.83 2.56 2.43 2.31 2.23 2.16 2.10 2.05 2.01 1.98 1.92 1.88 1.81 1.76 
.01 7.24 5.12 4.26 3.78 3.46 3.24 3.07 2.94 2.84 2.75 2.68 2.62 2.52 2.44 2.32 2.24 

46 .os 4.05 3.20 2.81 2.57 2.42 2.30 2.22 2.14 2.09 2.04 2.00 1.97 1.91 1.87 1.00 1.75 
.01 7.21 5.10 4.24 3.76 3.44 3.22 3.05 2.92 2.82 2.73 2.66 2.60 2.50 2.42 2.30 2.22 

48 .05 4.04 3.19 2.80 2.56 2.41 2.30 2.21 2.14 2.00 2.03 1.99 1.96 1.90 1.86 1. 79 1.74 
.01 7.19 s.00 4.22 3.74 3.42 3.20 3.04 2.90 2.80 2. 71 2.64 2.58 2.48 2.40 2.28 2.20 

50 .QS 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07 2.02 1.98 1.95 1.90 1.85 1.78 1.74 
.01 7.17 5.06 4.20 3.72 3.41 3.18 3.02 2.88 2.78 2.70 2.62 2.56 2.46 2.39 2.26 2.18 

SS .05 4.02 3.17 2.78 2.54 2.38 2.27 2.18 2.11 2.05 2.00 1.97 1.93 1.88 1.83 1.76 1.72 
.01 7.12 5.01 4.16 3.68 3.37 3.15 2.98 2.85 2.75 2.66 2.59 2.53 2.43 2.35 2.23 2.15 00 

60 .05 4.00 3.15 2.76 2.52 2.37 2.25 2.17 2.10 2.04 1.99 1.95 1.92 1.86 1.81 1.75 1.70 
U1 

.01 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.56 2.50 2.40 2.32 2.20 2.12 

• 

--





SIGNIFICANT S'l'UDEN'l'IZED RANGES FOR 5\ AND l\ LEVEL NEW MULTIPLE-RANGE TEST 

Brror Protection E • number of means for ran2e bein2 tested 
d.f. Level 2 3 4 5 6 7 8 9 10 12 14 16 18 20 

11 .os 3.11 3.27 3.35 3.39 3.43 3.44 3.45 3.46 3.46 3.46 3.46 3.46 3.47 3.48 
.01 4.39 4.63 4.77 4.86 4.94 S.01 5.06 5.12 5.15 5.24 5.28 5.34 5.38 5.39 

12 .OS 3.08 3.23 3.33 3.36 3.40 3.42 3.44 3.44 3.46 3.46 3.46 3.46 3.47 3.48 
.01 4.32 4.55 4.68 4.76 4.84 4.92 4.96 5.02 5.07 5.13 5.17 S.22 5.24 S.26 

13 .05 3.06 3.21 3.30 3.35 3.38 3.41 3.42 3.44 3.45 3.45 3.46 3.46 3.47 3.47 
.01 4.26 4.48 4.62 4.69 4.74 4.84 4.88 4.94 4.98 5.04 5.08 5.13 5.14 5.15 

14 .05 3.08 3.18 3.27 3.33 3.37 3.39 3.41 3.42 3.44 3.45 3.46 3.46 3.47 3.47 
.01 4.21 4.42 4.55 4.63 4.70 4.78 4.83 4.87 4.91 4.96 5.00 5.04 5.06 5.07 

15 .OS 3.01 3.16 3.25 3.31 3.36 3.38 3.40 3.<.2 3.43 3.44 3.45 3.46 3.47 3.47 
.01 4.17 4.37 4.50 4.58 4.64 4.72 4.77 4.81 4.84 4.90 4.94 4.97 4.99 s.oo 

16 .os 3.00 3.lS 3.23 3.30 3.34 3.37 3.39 3.41 3.43 3.44 3.4S 3.46 3.47 3.47 QI) 

.01 4.13 4.34 4.45 4.54 4.60 4.67 4.72 4.76 4.79 4.84 4.88 4.91 4.93 4.94 ...... 

17 .05 2.98 3.13 3.22 3.28 3.33 3.36 3.38 3.40 3.42 3.44 3.4S 3.46 3.47 3.47 
.01 4.10 4.30 4.41 4.50 4.56 4.63 4.68 4.72 4.75 4.80 4.83 4.86 4.88 4.89 

18 .05 2.97 3.12 3.21 3.27 3.32 3.35 3.37 3.39 3.41 3.43 3.45 3.46 3.47 3.47 
.01 4.07 4.27 4.38 4.46 4.53 4.S9 4.61 4.68 4.71 4.76 4.79 4.82 4.84 4.85 

19 .05 2.96 3.11 3.19 3.26 3.31 3.35 3.36 3.39 3.41 3.43 3.44 3.46 3.47 3.47 
.01 4.05 4.24 4.3S 4.43 4.SO 4.56 4.58 4.64 4.67 4. 7.! 4.76 4.79 4.81 4.82 

20 .OS 2.9S 3.10 3.18 3.25 3.30 3.34 3.35 3.38 3.40 3.43 3.44 3.46 3.46 3.47 
.01 4.02 4.22 4.33 4.40 4.47 4.53 4.S3 4.61 4.6S 4.69 4.73 4.76 4.78 4.79 



SIGNIFICANT STUDENTIZED RANGES FOR S\ AND l\ LEVEL NEW MULTIPLE-RANGE TEST 

Error Protection 2 • number of means for range being tested 
d.f. Level 2 3 4 s 6 7 8 9 10 12 14 16 18 20 

21 .OS 2.93 3.08 3.17 3.24 3.29 3.32 3.3S 3.37 3.39 3.42 3.44 3.45 3.46 3.47 
.01 3.99 4.17 4.28 4.36 4.42 4.48 4.53 4.S7 4.60 4.65 4.68 4. 71 4.74 4.75 

22 .os 2.92 3.07 3.15 3.22 3.28 3.31 3.34 3.37 3.38 3.41 3.44 3.45 3.46 3.47 
.01 3.96 4.14 4.24 4.33 .e.39 4.44 4.49 4.S3 4.S7 4.62 4.64 4.67 4.70 4.72 

26 .05 2.91 3.06 3.14 3.21 3.27 3.30 3.34 3.36 3.38 3.41 3.43 3.45 3.46 3.47 
.01 3.93 4.11 4.21 4.30 4.36 4.41 4.46 4.50 4.S3 4.58 4.62 4.65 4.67 4.69 

28 .OS 2.90 3.04 3.13 3.20 3.26 3.30 3.33 3.35 3.37 3.40 3.43 3.45 3.46 3.47 
.01 3.91 4.06 4.18 4.23 4.34 '4.39 4.43 4.47 4.51 4.S6 4.60 4.62 4.6S 4.67 ' 

30 .os 2.89 3.04 3.12 3.20 3.2S 3.29 3.32 3.3S 3.37 3.40 3.43 3.44 3.46 3.47 
.01 3.89 4.06 4.16 4.22 4.32 4.36 4.41 4.4S 4.48 4.S4 4.58 4.61 4.63 4.65 

I 

40 .os 2.86 3.01 3.10 3.17 3.22 3.27 3.30 3.33 3.3S 3.39 3.42 3.44 3.46 3.47 QC) 

.01 3.82 3.99 4.10 4.l.7 4.24 4.30 4.34 4.37 4.41 4.46 4.51 4.54 4.57 4.59 
00 

60 .OS 2.83 2.98 3.08 3.14 3.20 3.24 3.28 3.31 .. 
3.37 3.40 3.43 3.45 3.47 

.01 3.76 3.92 4.03 4.12 4.17 4.23 4.27 4.31 ... .,,4 4.39 4.44 4.47 4.50 4.53 

100 .OS 2.80 2.9S 3.0S 3.12 3.18 3.22 3.26 3.29 3.32 3.36 3.40 3.42 3.4S 3.47 
.01 3.71 3.86 ~.98 4.06 4.11 4.17 4.21 4.25 4.29 4.3S 4.38 4.42 4.45 4.48 

00 .OS 2.77 2.92 3.02 3.09 3.15 3.19 3.23 3.26 3.29 3.34 3.38 3.41 3.44 3.47 
.01 3.64 3.80 3.90 3.98 4.04 4.09 4.14 4.17 4.20 4.26 4.31 4.34 4.38 4.41 

-··-------.oie::... 
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Appendix IV 

The Arcsin 1/Percentaqe Transformation 

' 0 1 2 3 4 5 6 7 8 9 

o.o 0 0.57 0.81 0.99 1.15- 1.28 1.40 1.52 1.62 1.72 
0.1 1.81 1.90 1.99 2.07 2.14 2.22 2.29 2.36 2.43 2.50 
0.2 2.56 2.63 2.69 2.75- 2.81 2.87 2.92 2.98 3.03 3.09 
0.3 3.14 3.19 3.24 3.29 3.34 3.39 3.44 3.49 3.53 3.58 
0.4 3.63 3.67 3.72 3.76 3.80 3.85- 3.89 3.93 3.97 4.01 

0.5 4.05+ 4.09 4.13 4.17 4.21 4.25+ 4.29 4.33 4.37 4.40 
0.6 4.44 4.48 4.52 4.55+ 4.59 4.62 4.66 4.69 4. 73 4.76 
0.7 4.80 4.83 4.87 4.90 4.93 4.97 5.00 5.03 5.07 5.10 
0.0 5.13 5.16 5.20 5.23 5.26 5.29 5.32 5.35+ 5.38 5.41 
0.9 5.44 5.47 5.50 5.53 5.56 5.59 5.62 5.65+ 5.68 5.71 

1 5.74 6.02 6.29 6.55- 6.80 7.04 7.27 7.49 7.71 7.92 
2 8.13 8.33 8.53 8.72 8.91 9.10 9.28 9.46 9.63 9,81 
3 9.98 10.14 10.31 10.47 10.63 10.78 10.94 11.09 11.24 11.39 
4 11.54 11.68 11.83 11.97 12.11 12.25- 12.39 12.52 12.66 12.79 

5 12.92 13.05+ 13.18 13.31 13.44 13.56 13.69 13.81 13.94 14.06 
6 14.18 14.30 14.42 14.54 14.65+ 14.77 14.89 15.00 15.12 15.23 
7 15.34 15.45+ 15.56 15.68 15.79 15.89 16.00 16.11 16.22 16.32 
8 16.43 16.54 16.64 16.74 16.85- 16.95+ 17.05+ 17.16 17.26 17.36 
9 17.46 17.56 17.66 17.76 17.85+ 17.95+ 18.05- 18.15- 18.24 18.34 

10 18.44 18.53 18.63 18.72 18.81 18.91 19.00 19.09 19.19 19.28 
11 19.37 19.46 19.55+ 19.64 19.73 19.82 19.91 20.00 20.09 20.18 
12 20.27 20.36 20.44 20.53 20.62 20.70 20.79 20.88 20.96 21.05-
13 21.13 21.22 21.30 21.39 21.47 21.56 21.64 21.72 21.81 21.89 
14 21.97 22.06 22.14 22.22 22.30 22.38 22.46 22.55- 22.63 22. 71 

15 22.79 22.87 22.95- 23.03 23.11 23.19 23.26 23.34 23.42 23.50 
16 23.58 23.66 23.73 23.81 23.89 23.97 24.04 24.12 24.20 24.27 
17 24.35+ 24.43 24.50 24.58 24.65+ 24.73 24.80 24.88 24.95+ 25.03 
18 25.10 25.18 25.25+ 25.33 25.40 25.48 25.55- 25.62 25.70 25.77 
19 25.84 25.92 25.99 26.06 26.13 26.21 26.28 26.35- 26.42 26.49 

20 26.56 26.64 26. 71 26.78 26.85+ 26.92 26.99 27.06 27.13 27.20 
21 27.28 27.35- 27.42 27.49 27.56 27.63 27.69 27.76 27.83 27.90 
22 27.97 28.04 28.11 28.18 28.25- 28.32 28.38 28.45+ 28.52 28.59 
23 28.66 28.73 28.79 28.86 28.93 29.00 29.06 29.13 29.20 29.27 
24 29.33 29.40 29.47 29.53 29.60 29.67 29.73 29.80 29.87 29.93 
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' 0 1 2 3 4 5 6 7 8 9 

25 30.00 30.07 30.13 30.20 30.26 30.33 30.40 30.46 30.53 30.59 
26 30.66 30.72 30.79 30.85+ 30.92 30.98 31.G5- 31.11 31.18 31.24 
27 31.31 31.37 31.44 31.50 31.56 31.63 31.69 31.76 31.82 31.88 
28 31.95- 32.01 32.08 32.14 32.20 32.27 32.33 32.39 32.46 32.52 
29 32.58 32.65- 32.71 32.77 32.83 32.90 32. 96 33.02 33.09 33.15 

30 33.21 33.27 33.34 33.40 33.46 33.52 33.58 33.65- 33.71 33. 77 
31 33.83 33.89 33.96 34.02 34.08 34.14 34.20 34.27 34.33 34.39 
32 34.45- 34.51 34.57 34.63 34.70 34.76 34.82 34.88 34.94 35.00 
33 35.06 35.12 35.18 35.24 35.30 35.37 35.43 35.49 35.55- .'.:J5.61 
34 35.67 35.73 35.79 35.85- 35.91 35.97 36.03 36.09 36.15+ 36.21 

35 36.27 36.33 36.39 36.45+ 36.51 36.57 36.63 36.69 36.75+ 36.81 
36 36.87 36.93 36.99 37.05- 37.11 37.17 37.23 37.29 37.35- 37.41 
37 37.47 37.52 37.58 37.64 37.70 37.76 37.82 37.88 37.94 38.00 
38 38.06 38.12 38.17 38.23 38.29 38.35+ 38.41 38.47 38.53 38.59 
39 38.65- 38.70 38.76 38.82 38.88 38.94 39.00 39.06 39.11 39.17 

40 39.23 39.29 39.35- 39.41 39.47 39.52 39.56 39.64 39.70 39.76 
41 39.82 39.87 39.93 39.99 40.05- 40.11 40.16 40.22 40.28 40.34 
42 40.40 40.46 40.51 40.57 40.63 40.69 40.74 40.80 40.86 40.92 
43 40.98 41.03 41.09 41.15- 41.21 41.27 41.32 41.38 41.44 41.50 
44 41. 55+ 41. 61 41.67 41. 73 41.78 41.84 41.90 41.96 42.02 42.07 

45 42.13 42.19 42.25- 42.30 42.36 42.42 42.48 42.53 42.59 42.65-
46 42.71 42.76 42.82 42.88 42.94 42.99 43.05- 43.11 43.17 43.22 
47 43.28 43.34 43.39 43.45+ 43.51 43.57 43.62 43.68 43.74 43.80 
48 43.85+ 43.91 43.97 44.03 44.08 44.14 44.20 44.25+ 44.31 4~.37 

49 44.43 ~4.48 44.54 44.60 44.66 44. 71 44. 77 44.83 44.89 44.94 

50 45.00 45.06 45.11 45.17 45.23 45.29 45.34 45.40 45.46 45.52 
51 45.57 45.63 45.69 45.75- 45.80 45.86 45.92 45.97 46.03 46.09 
52 46.15- 46.20 46.26 46.32 46.38 46.43 46.49 46.55- 46.61 46.66 
53 46. 72 46.78 46.83 46.89 46.95+ 47.01 47.06 47.12 47.18 47.24 
54 47.29 47.35+ 47.41 47.47 47.52 47.58 47.64 47.70 47.75+ 47.81 

55 47.87 47.93 47.98 48.04 48.10 48.16 48.22 4a.21 48.33 48.39 
56 48.45- 48.50 48.56 48.62 48.68 48.73 48.79 48.85+ 48.91 48.97 
57 49.02 49.08 49.14 49.20 49.26 49.31 49.37 49.43 49.49 49.54 
58 49.60 49.66 49. 72 49.78 49.84 49.89 49.95+ 50.01 50.07 50.13 
59 50.18 50.24 50.30 50.36 50.42 50.48 50.53 50.59 50.65+ 50.71 

60 so. 77 50.83 50.89 50.94 51.00 51.06 51.12 51.18 51. 24 51.30 
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' 0 1 2 3 4 5 6 7 8 

61 51.35+ 51.41 51.47 51.53 51.59 51.65- 51. 71 51.77 51.83 51.88 
62 51.94 52.00 52.06 52.12 52.18 52.24 52.30 52.36 52.42 52.48 
63 52.53 52.59 52.65+ 52.71 52. 77 52.83 52.89 52.95+ 53.01 53.07 
64 53.13 53.19 53.25- 5~.31 53.37 53.43 53.49 53.55- 53.61 53.67 

65 53.73 53.79 53.85- 53.91 53.97 54.03 54.09 54.lS+ 54.21 54.27 
66 S4.33 54.39 54.45+ 54.51 54.57 54.63 54.70 54.76 54.82 54.88 
67 S4.94 55.00 S5.06 SS.12 SS.18 S5.24 55.30 S5.37 S5.43 55.49 
68 55.S5+ 5S.61 55.67 55.73 SS.80 S5.86 SS.92 S5.98 S6.04 56.11 
69 56.17 56.23 56.29 56.35+ 56.42 S6.48 56.54 S6.60 S6.66 S6.73 

70 S6.79 56.JJ5+ 56.91 S6.98 57.04 S7.10 57.17 S7.23 S7.29 57.35+ 
71 S7.42 57.48 57.S4 S7.61 57.67 57.73 57.80 57.86 57.92 57.99 
72 SB.OS+ SB.12 SB.18 58,24 58.31 SB.37 58.44 S8.SO 58.56 58.63 
73 58.69 SB.76 SB.82 58.89 58.9S+ S9.0~ 59.08 59.15- 59.21 59.28 
74 59.34 59.41 59.47 59.54 59.60 59.67 59.74 59.80 S9.87 S9.93 

75 60.00 60.07 60.13 60.20 60.27 60.33 60.40 60.47 60.53 60.60 
76 60.67 60.73 60.80 60.87 60.94 61.00 61.07 61.14 61.21 61.27 
77 61.34 61.41 61.48 61.55- 61.62 61.68 61.75+ 61.82 61.89 61.96 
78 62.03 62.10 62.17 62.24 62.31 62.37 62.44 62.51 62.58 62.65+ 
79 62.72 62.80 62.87 62.94 63.01 63.08 63.15- 63.22 63.29 63.36 

80 63.44 63.51 63.58 63.65+ 63.72 63.79 63.87 63.94 64.01 64.oe 
81 64.16 64.23 64.30 64.38 64.45+ 64.52 64 ... o 64.67 64.75- 64.82 
82 64.90 64.97 65.05- 65.12 65.20 65.27 65.35- 65.42 65.50 65.57 
83 65.65 65.73 65.80 6S.88 65.96 66.03 66.11 66.19 66.27 66.34 
84 66.42 66.50 66.58 66.66 66.74 66.81 66.89 66.97 67.05+ 67.13 

BS 67.21 67.29 67.37 67.45+ 67.54 67.62 67.70 67.78 67.86 67.94 
86 68.03 68.11 68.19 68.28 68.36 68.44 68.53 60.61 68.70 68.78 
87 68.87 68.95+ 69.04 69.12 69.21 69.30 69.38 69.47 69.56 69.64 
88 69,73 69.82 69.91 70.00 70.09 70.18 70.27 70.36 70.45- 70.54 
89 70.63 70.72 70.81 70.91 71.00 71.09 71.19 71.28 71.37 71.47 

90 71.56 71.66 71.76 71.85+ 71.95+ 72.05- 72 • .1.S- 72.24 72.34 72.44 
91 72.S4 72.64 72.74 72.84 72.95- 73.05- 73.15+ 73.26 73.36 73.46 
92 73.57 73.68 73.78 73.89 74.00 74.11 74.21 74.32 74.44 74.55-
93 74.66 74. 77 74.88 75.00 75.11 75.23 75.35- 75.46 75.58 75.70 
94 75.82 75.94 76.06 76.19 76.31 76.44 76.5t> 76.69 76.82 76.95-
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0 1 2 3 4 5 6 7 8 9 

95 77.08 77.21 77.34 77.48 77.61 77.75+ 77.89 78.03 78.17 78.32 
96 78.46 78.61 78.76 78.91 79.06 79.22 79.37 79.53 79.69 79.86 
97 80.02 80.19 80.37 80.54 80.72 80.90 81.09 81.28 81.47 81.67 
98 81.87 82.08 82.29 82.51 82.73 82.96 83.20 8J.45+ 83.71 83.98 

99.0 84.26 84.29 84.32 84.35- 84.38 84.41 84.44 84.47 84.50 84.53 
99.1 84.56 84.59 84.62 84.65- 84.68 84.71 84.74 84.77 84.80 84.84 
99.2 84.87 84.90 84.93 84.97 85.00 85.03 85.07 85.10 85.13 8:>.17 
99.3 85.20 85.24 85.27 85.31 85.34 85.38 85.41 85.45- 85.48 85.52 
99.4 85.56 85.60 85.63 85.67 es. 11 85.75- 85.79 85.83 85.87 85.91 

99.5 85.95- 85.99 86.03 86.C)? 86.11 86.15- 86.20 86.24 86.28 86.33 
99.6 86.37 86.42 86.47 86.51 86.56 86.61 86.66 86.71 86.76 86.81 
99.7 86.86 86.91 86.97 87.02 87.08 87.13 87.19 87.25+ 87.31 87.37 
99,8 87.44 87.50 87.57 87.64 87. 71 87.78 8/.86 87.93 88.01 88.lC 
99,9 88,19 88,28 88,38 88,48 88,60 88,72 88.85+ 89.01 89.19 89.43 

100.0 90.00 



Appendix V 

RANDOM NUMBERS 

Line/Col. (1) (2) (3) {4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
- -- -

151 38128 51178 75096 1360~' 16110 73533 42564 59870 29399 67834 91055 89917 51096 89011 
152 60950 00455 73254 96C6/ 50717 13878 03216 78274 65863 37011 91283 33914 91303 49326 
153 90524 17320 298:12 9f,118 75792 25326 22940 24904 80523 38929 91374 55597 97567 38914 
154 49897 18278 67160 )9408 97056 43517 84426 59650 20247 19293 02019 14790 02852 05819 
155 18494 99209 81060 19488 65596 59787 47939 91225 98768 43688 00438 05548 09443 82897 

156 65373 72984 30171' 3774l 70203 94094 87261 30056 58124 70138 18936 02138 59372 09075 
157 40653 12843 04213 70925 95360 55774 76439 61768 52817 81151 52188 31~40 54273 49032 
158 51638 22230 56344 44587 83231 50317 74541 07719 25472 41602 77318 15145 57515 07633 
159 69742 99303 62578 8)575 30337 07488 51941 84316 42067 49692 28616 29101 03013 73449 
160 58(\12 74072 67488 74580 47992 69482 58624 17106 47538 13452 22620 24260 40155 74716 

161 18348 19855 42887 08279 43206 47077 42637 45606 00011 20662 14642 49984 94509 56300 
162 59614 0919'3 58064 29086 44385 45740 70752 05663 49081 26960 57454 99264 24142 74~48 

163 75688 28630 39310 52897 62748 72658 98059 67202 72789 01869 13496 14663 87645 89713 
164 13941 77802 69101 70061 35460 34576 15412 81304 58757 35498 94830 75521 00603 97701 '° w 
165 966!6 86420 96475 86458 54463 96419 55417 41375 76886 19008 66877 35934 59301 00497 

166 03363 82042 15942 14549 38324 87094 19069 67590 11087 68517 22591 65232 85915 91499 
167 70366 08390 69155 25496 13240 57407 91407 49160 07379 34444 94567 66035 38918 65708 
168 47870 36605 12927 16043 53257 93796 52721 73120 48025 76074 95605 b7422 41646 14557 
169 79504 77606 22761 30518 28373 73898 30550 76684 77366 32276 04690 61667 64798 66276 
170 46967 74841 50923 15339 37755 98995 40162 89561 69199 4':257 11647 47603 48779 97907 

171 14558 50769 35444 59030 87516 48193 02945 00922 48189 04724 21263 20892 92955 90251 
172 12440 25057 01132 38611 28135 68089 10954 10097 54243 06460 50856 65435 79377 53890 
173 32293 29938 68653 10497 98919 46587 77701 99119 93165 67788 17638 23097 21468 3699Z 
174 10640 21875 72462 77981 56550 55999 87310 69643 45124 00349 25748 00844 96831 30651 
175 47615 23169 39571 56972 20628 21788 51736 33133 12696 32605 4156S 76148 91544 21121 
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ANNEX III 

DISCUSSION DOCUMEN'l' ON DRAFT REVISED 

GUIDELINES FOR PESTICIDE BIOEFFICACY EVALUATI~ 

General Requirements: 

A) Experimental designs (any of the following) 

1. Completely Randanized Design (CRD) 

2. Rancl.omized Complete Block Design (RCBD) 

3. Lat.n Square (LS) 

4. Split-plot design 

5. Factorial (for rodenticides) 

B) Experimental data not older than three (3) years 

C) Statistical analysis and appropriate tests of means 

D) Economic analysis (requireme~t for inclusion in NFAC food programs 

E) Additional information - amount (a.i. per hectare) and timing of 
application of other pesticides. 



SPECIFIC REQUIREMENTS FOR RICE 

REQOIRDIEN'l'S 

1. Number of trial• 
a) No. of aeeaons 
b) No. of locations 
cl No. of n•pllcates 

~. Plot she 

3. Adequat• infection/ 
infestation lev•l• 

•. Reference Plots 

HERBICIDES 

2 (1 vet and 1 dry) 
3 

3-4 

20 sq. •· (4 • x 5 •l 

Natural weed infestation of at least 
25\ ground cove1 in the 'Jn'.''9eded plot 
at 15 DAT or DAP 

a) Control plots 
\. Unveeded control 
2. Handveeded control 

b) Reference treatllenta•any of the 
appropriate M99 Reco111ended 
Herbicides (optional) 

R 

5. lllltbocl of u•s::.nt la> Need count' weed weight by specie11 
uaing the quadrat •thod (50 a1 x 
50 a1 quadrat) within 4-6 veeks 
after treat .. nt. 

I c I! 

FONGICIDIS 

2 (l wet and 1 dry) 
3 

at laaat 3 

20 sq. •· (4 • x 5 •> 
Natural di•• .. • infection (at leaat 
50\ of the untreated control) 

a) Untreated control plots 
b) Reference treatMnta (optional) 

1. ben0111yl/thiophanate Mthyl for 
rice blMt. and bakanae 

2. Iprodione for sheath blight 

a) No. of infected plant• (25\ inci­
dence and/or rating scale of at 
le .. t 3) 15 days after apray appli­
cation on untreated control plota. 

b) Rating scale of 0-9 where O indi• 
cat•• no di••••• ' 9 repreaents 100\ 
inf~tion or International Evaluation 

INSIX:TICIDIS 

l (preferably wet) 
2 

3-4 

20 aq. •· (4 • x 5 a) 

Adequate inaect lnfHtation lH•l• 
that allov aignlflcant dilferenota 
bet ... n inaacticidal treatMnta. Cave 
data after fleld blologlcal efficacy 
trial will be accepted in the ab•nce 
of adequate lnfe1;tatlon leyel. 

a) Untreated control plots 
b) Reference treat.Jlent (optional) 

1. Carbofuran (for te1tln9 qranu­
lar inaec:t.1clde9) 

2. 11.)nocrotopboa (for t•t1D9 
aprayablea) 

a) Ric:e whorl -nr• 
1. viauai 9ra~g of 111 1 ..... 

per bill baaed oa the IRRI 
Standard lvaluatioa Syat ... 

b) Crop injury and weed control rating 
scale using the European Need 
Research Council (EWRC) rating scale 
(Appendix I) within 2·3 veeks scale for Rice (1981). lb) 

2. Percent leaf duage per bill 
baaed on th• two younve•t 
leave• per plant. 

Lea-ra and plant.boppers 
after treatMnt. 

c) Tiller count-nUllber of tillers per 
unit at 45 DAT. 

d) Grain yield (kg/ha) 

c) Yield in kg/ha taken frOll 5 cenler 
rovs. 

d) Phytotoxicity rating (if any) follow 
the scale adapted for herbicide• 
on rice. 

(1) hr cent •irus - infected plants • No. of duafed hllla in suele are 
total no. o hills In sa111ple area x 100 

1. rcentviru• - infected plant• 
par plot, ualng the formula to 
••tlaat• daal99.(l) 

2. To estiJlata insect populatloa 
the f ollovin9 Mt.bods uy be 
.:one1 

'° "" 
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RDJ(JlRDIEtft'S HERBICIDF.S roNGICID!S 

. • A X 100 \2) Per cent cte.ct-.,_.rt or vhite-hea~ (BJ . (f/10 X DJ 

llbere A • n'Ullber of daaaCJed tiller• (or panicle1) in suple area 
8 • total muiber of tillers (or panlcles) ln all d .. aC)ed hills in sample area 
Y • total nUlber of tillers (or panicles) ln five pairs of und .. aged hiils . 
D • total nulllber of undaut,ied hills ln s .. ple area C•lnus •ls1ln9 and virus-infected hills) 

llD/Jll>/11C90. * 

--·~ 

INSICTICIDIS 

a) for th• CJ'"" leafbopper, net 
neepln9 cover1n9 tbe front llO• 
of the operator, countl~CJ tbe 
number of hopper• cau9ht ~r 10 to 
20 neep1 in each plot. 

b) for brown planthopper •18Ulll 
countinCJ per hill u1 ht' done 
by "8lapptn9" the bU l and 
Htimat1n9 the nulber of hopper. 
fallin9 in the water. 

c) St..t:>orer11 
l. !'.lt1•t1on of ctuave• UiDCJ 

a 1uple area of at leut 10 •a 
•1tuated at tha center, llDd 
calculatln9 for the perc.nt 
dead heart or wblt• bea4 (2) 
Dead heart 111 a11e1Md twice 
at 35 and 50 DAT while percent 
wbit~ head 11 ••aluated about 
10 da71 before hane1t. 

- PhytotoxlcitJ ratln9 (lf anr> 

t 

'° °' 



SPECIFIC REQUIREMml'S FOR VEGETABLES 

V E G E T A B L E S 

RltlOIRDIDITS 

l. "'-ber of Trials 
a) No. of M&Sona 
b) No. of location• 
c) No. of replicates 

2. Plot ahe 

3. Adequate infection/ 
infestation level 

HERBICIDES 

At least l (wet and dry if practical) 
l 
4 

.75 • x 5.0 •for non-vine crops 
1.0 • x 5.0 • for vine 
4 • x 5 • for green com 

Natural weed infestation of at least 
25' 9round cover in the unweeded plot 
at 15 DAP or DAT. 

'· References plots I a) Control plots 
1. Unweeded 
l. Handweeded three ti•• befon 

close-in U11e 
b) Jeference treat .. nts (optional) -

see list of Reference treablents 
for vegetables 

5. Method of Assesnent I a) Priury data 
l. Crop injury and weed control 

rating l weeks after herbicide 
application using the EWRC 
rating scale. (Appendix Il 

FUNGICIDES/NDIATICIDES 

At least. l (wet and dry if practical) 
l 
4 

.75 • x 5.0 •for non-vine crops 
1.0 • x 5.0 • for vine 
4 • x 5 • for green com 

Adequate level of natural disease 
infection: 
al 'lbe untreated control should 

have at least 50' infection. 
b) Record the initial and final 

nematode population levels 

See list of reference treatllents 
for vegetables (optional) 

a) Data baaed on not. less than 20 
rand011ly s .. pled plants per 
replicate. 

bl Indicate leaf infecti~n index 
(•ost acceptable or ap~ropriate 
~~dex.) 

..NBll:TICIDIS 

2 (wet and dry 1f prM:tlcal) 
l 

3-4 

.75 • x 5.0 •for noa-.1ne crop9 
1.0 • x 5.0 • for wine 
4 • x 5 • for 9rMn corn 

Adequate infestation le .. 1 -
where significant dif ference8 
bet.ween lnaecticldal treat.Mnts 
occur, llOderate infestation for 
cabba9e and ta.ato. 

a) Control plots 
b) Reference treataents {optional) 

See list of reference treat.Mnts 
for veqet.ables 

a) Not leH tban 20 plants per 
treat.Hnt per replicate. 

b) IAaf (or fruit) Injury index. 
cl Larval coµnts or nuaber of inMCts 

before and after application, 
or tunnel counts. 

'° ..... 



Rl(lUIRDllNTS 

Uletbod of bua ... nt) 

. , 

V ! G ! T A B L E S 

HERBICIDES 

:z. Need counts and weed biOMH 
(bs apeclea) u.tn9 a 50 c::11 x 
SO C11 quadrat at 30 to 45 DAT 
or DAP 

b) Supplementary data 
1. Grain or fruit yield per plot 
l. Corputed qratn or fruit yield 

per hectare 

l'UNGICIDESINDIATICIDIS 

c) Indicate root 9all ratino index 
(Appendix IXI) and qualitative 
and (JUantit1tive yield data 
(for n ... todeal 

INSIX:TICIOIS 

d) Yield 

'° CD 
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ADDITTl"INAL REQUIREMENTS FO~ VEGETABLES 

A. Fungicide/nematicide evaluation: 

B. 

1. Name of crop and variety 

2. I~entification of the disease and path09er 

a) accepted common name of disease 

b) name of pathogen 

3. Application timing and frequency 

a) Record actual dates of application, fre­
quency and number of application 

b) Record stage of plant growth 

4. Phytotoxicity - record any abnormal growth of the treated plants 

5. Environmental conditions - record data on temperature, soil 
moisture, precipit4tion, svil type, and pH, if available 

Insecticide evaluation 

1. Frequency of application (maximum) 

a) Cabbage 10 

b) Legumes 4 

cl cucurbits (thripsl - 3 

d) tomato 8 
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REFERENCE TREATMENTS FOR VEGETABLES 

HERBICIDES: 

1. Trifluralin (preemergence) against grasses for transplanted 
tomatoes, cabbage, and munqbeans 

2. Oxyfluorfen (7 DAT, broad spectrum) for transplanted onions 

3. Atrazine (preemergence) against annual grasses (except ~- exaltata) 
and broadleaves for green corn 

4. Pendimethalin (preemergence) against annual grasses including ~ 
exaltata for green corn 

5. 2,4-D or MCPA (15-20 DAP) against broadleaves and sedges) - gree;. 
corn 

FUNGICIDES: 

1. Late bliqht (white potato, tomato) chlorothalonil 

2. Downy mildew (cucurbits) - mancozeb 

3. Anthracnose (beans, pepper) - maneb, zineb 

4. Leaf mold (t..:>mato, okra) - mancozeb 

5. Downy mildew (green/sweet corn) metalaxyl 

6. Root knot (white potato, etc.) - carbofuran 

INSECTICIDES ~ 

1. Beans (bean pyralid, tomato fruitworm) - monocrotophos (last day of 
application two weeks before harvest) 

2. Tomato (tomato fruitworm) - methomyl, tetrachlovinphos 

3. Crucifers (diamond black moth) - decamethrin 

4. Bulb crops (thrips) - methiocarb, profenofos 

5. Cucurbits \~hrips) - methiocarb, profenofos 
(fruitflies) - eugenol + malathion 

6. White potato (cutworm) - chlorpyrifos 

7. Sweet potato (sweet potato weevil) -isoxathion 

8. Green corn (corn De>rer and corn seedling maggot) - carbofuran (there 
should be pre-harvest interval between last treatment and harvest) 



SPJX:IFIC R~IREMENTS FOR CORN 

DQOIRDIDft'S 

1. Nwlber o! trials 
a) No. of seuons 
b) No. of locations 
c) No. of replicates 

2. lxperiHntal des!on 

3. Plot siae 

HERBICIDES 

2 (1 vet and 1 dry) 
2 
4 

Preferably RCB or split plot 

20 sp. •· (4 • x 5 •> 

c 

4. Adequate ia~ection/in-,Natural weed infesta~ton of at least 
festation le.el 25\ oround cover in unveeded ~lot 

at 15 DAT 

5. Reference plots 

6. Method of assesS11ent 

a) Control plots: 
l. Hand-veedinq 
2. No weedin9 . 

b) Reference treatments (optior.al) 
(See list of Reference treat•ents 
for corn) 

a) Need control ratino by species 3nd 
crop injury ratino 2-3 ~eeks after 
herbicide treat .. nt usin9 
!.lfRC ritt1n9 scale (Appendix !). 

b) Need c· •unt and dry vei9ht by species 
per qusdrat ~.5 x .~ •> at 4-6 
weeks after plantin~. 

c) Yield by plot using 2 center rows 
(actual yield per area and eo11puted 
yield per hectare) 

I 

0 R N 

FUNGICIDES 

2 (1 vet and 1 dry) 
2 

at least 3 

Split-plot or RCB 

MlnillUll of 20 sq. •· 

Natural infection - at le .. t 50\ of 
the untreated control. 
Point source inoculations 

a) Untreated control plots 
b) Reference t~,at.ent 

Seed dressino 
1. Metalaxyl (for downy •ildtnt) 
2. Caplan (as a oeneral seed 

protectant) 

a) not less than 40 plants for 
observation per plot. 

b) Ratin9 Scale: 
1. For downy •lldew - \ infected 

plants or disease incidence. 
2. For other funoal diseases -

ratino scale c. 0-7 (see App.III) 
c) Actual and computed yield 
d) Phytotoxic. 1.ty rf\• ino. 

JNSD:TJCJDIS 

2 (one wet or r.ae dry or ::t wt HHODI) 
2 

at leut 3 

CRD, RCB or LS 

20 sq. •· (t • x 5 •> 
Adequate inf .. tation levels 
To en.ure coeparison Qf effect• 
iven:.~s between in89Cticides, 
at leut 100 lanae per 100 pluu 
or 1 larvae per plant at both the 
t .. ellin9 and wborl staoe• or l~ 
plants infestod at late wtlorlsta99 

a) Control plots 
b) Rmference treat.ants 

(See list of reference tl'9at.llents 
for corn) 

a) Besed on not les.1 than ::to plats 
per replicate, randmlJ sup~:4 
(See Appendix V, VJ or VII~ 

bi Deadbearts for.· corn Hed11Dt 
n99ot. 

c) t.rval D\llber before anc! after 
lnsectlclde application for cora 
borer and otber leptdopterus 
species, number of entrance bol" 
and tunnels/cavtttes for borers 
and other lepldopterus spectH. 

.... 
0 .... 



- 102 -

e 
8 e . -8 ... .. I 0 

-i ... 
e ... 

i 
... 

s~ - I ... 
u ., 

"' ... 
~: 

a 

~ ! ... ., 
I • -· ~ • !~ ... ... :; a • ... ~ . ... ... ... ~ 

0 • .:t llC :.. e 0 ., ., 
J; 'O. 0 

... .IC ~ . .. 
;::1 f - - -'Cl g ... 

lS 
Q ... 
(.• ... 

•..t; ~ 
II: 

0 

u 

12 
Q ... 
u ... 
I = 

I ... 
i 



- 103 -

REFERENCE Tl ""'.A'l'MENTS FOR CORN 

Herbicides: (Optional) 

1. Atrazine {for qrasses) 

2. Atrazine fa 2,4-D {for qrasses and broadleaves) 

3. MCPA or 2,4-D {for broadleaves) 

4. Pend:imethalin for Rottboellia exaltata (aguingay) 

Insecticides: 

1. Carbofuran (Basal) for c0rn seedling maqqots a11~ white grubs 

2. carbofuran at whorl - 75\ detaselling at taselling sta~e for 

<.on1 borer and spraying taselled plants with chlopyrifos + ethyl 

BPMC (Brodan) or methomyl 

3. Carbofuran-methomyl - for corn borer or corn earworm 



Appendix I 

Rating 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Rating 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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The European ~ Research Council Rating System 

A. Weed Control Rating Sea!!_ 

' Weed Description 
Control 

100 Completely destroyed 
96.5-99.0 Very good control 
93.0-96.5 Good control 
87.5-93.0 Satisfactory 
80.0-87.5 Just satisfactory 
70.0-80.0 Unsatisfactory 
50.0-70.0 Poor 
1.0-50.0 Very poor 
0 As untreated 

B. Crop Injury Rating Scale 

\ Crop 
injury 

0 
1.0-3.5 
3.5-7.0 
7.0-12.5 

12.5-20.0 
20.0-30.0 
30.0-50.0 
50.0-99.0 

100 

Description 

No reduction or injury 
Very slight discoloration,~tc. 
More severe, but not lasting 
Moderate and more lasting 
Medium and lasting 
Heavy 
Very heavy 
Nearly destroyed 
Completely destroyed 



Appendix II 

Rating 

0 
1 
2 
3 
4 
5 
6 
7 
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Rating Scale f ~r Assessing Other Fungal Diseases 

of Com Aside from Downy Mildew 

Description (\ diseased area relative 
to total leaf area) 

No disease 
1-5\ 
6-15• 

16-25\ 
26-50\ 
51-75\ 
76-85\ 
86-100\ 

Appendix III 

Rating 

0 
l 
2 
3 
4 
5 

Root Gall Rating Inc4?x 

Description 

No galls of root system of test plants 
10\ of total root system galled 
20\ of total root system galled 
SO\ of total root system galled 
80\ of total root system galled 

100\ of total root system galled 
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Appendix IV 

IR!U Standard Evaluation Scale for Rice Maqsot Damaqed 

Ratinq 

1 

3 

5 

7 

9 

Description 
(\ Damaqe) 

Less than 17 feedinq lesions, small, 

pin head in size 

1-5\ feedinq lesions about a centimeter 

in lenqth 

5-25\ feeding lesions a.bout a centi.Jlleter 

in lenqth 

25-50\ feeding lesions occupying up 

to one half of the total leaf area but 

with no leaf breaking 

50-lOC\ feeding lesions severe, causing 

leaf curling and breaking in al! leaves 



Appendix V 

Rating 

l 

2 

3 

4 

5 

6 

7 

8 

9 

Appendix VI 

Rating 

1 

2 

3 

4 

5 
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forn Borer Damaqe Rating Rased On Leaf Injury 

(Dolinka et al., 1973) 

Description 

Plants with rare and sporadic pin-head holes 

Intermediate amount of pin-head hol~s 

Plants with a lot of pin-head holes 

Plants with rare and sporadic match head-size 
holes 

Intermediate amount of match-head holes 

Plants with many match-head holes 

Plants with rare and sporadic holes biqqer 
than match-head holes 

Intermediate amount of holes biqqer than 
match-head holes 

Plants with many holes bigger than match-head 

Rating Scale of Overall Plant Damage of Corn Borers 

Description 

Plants with slight leaf injury with little 
or no damage on stem 

Plants with slight injury but broken or 
lost tassels 

Plants with broken tassels and ext~nsive leaf 
injury 

Plants with stem broken above the ears 

Plants broken above the ears and extensive 
leaf injury 



Appendix VII 

Ratinq 

0 

3 

5 

7 

Appendix VIII 
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Ratinq.Scale for Damaqe by Corn Ap!!ids 

Description 

Sound (no aphids) 

Liqht infestation; no visible effect, 
but size of corn ear is reduced 
(50-100 aphids/plant) 

Moderate infestation; smaller ears, and 
reduced corn ear size and weight 
(100-1,000 aphids/plant) 

Severe infestation, very small ears 
no ears at all (more than 1,000 aphids/ 
plant 

Rating Scale Damage by Diamondback Moth in Caboaqe 

Rating Description 

0 Sound: No damage 

1 Slight: 1-3 leaves with holes 

2 Moderate: 4-6 leaves with holes 

3 Heavy: Most leaves with holes 

4 Severe: No heads produced 

I 
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Appendix IX 

Rating 

0 

1 

2 

3 

Appendix X 
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Rating Scale For Dusaqe by cabbage Moth 

Description 

Sound: Heads undamaged 

S1ightly damaged: Heads with few holes 
2Jld required sliqht trinli.nq 

Heavily damaged: Heads with aany holes 
6 required extensive trllai.nq 

Severe; Ho heads produced 

Damage Index Rating Scale for Bean Fly in Field t.egumes 

Rating 

0 

1 

2 

3 

4 

Description 

No feeding damage 

2-3 holes present/leaf /leaf 

2 leaves damaged 

2-4 leaves damaged 

Heavy or all leaves damaged 

r 
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Bio-efficacy Test for Rodenticid!_! 

LABORATORY TESTS 

A. Screeninq for Nev Ac\lte Poisons 

1. LOSO Determinations 

a) Dosage 

(1) Upper dosaqe level 

(2) Lover dosage level 

b) Formulation of Poison 

(1) Solution 

c) Administra1:ion of Poison 

(1) Oral intubation 

d) No. of Animals 

(1) 5 caged eoqether 

2. No-choice Feeding Tests 

a) Dosage 

(1) High concentration of active inqredient 

(2) Low concentration of active ingredient 

b) Formulation c•f Poison 

(1) Pre mix dispersed thoroughly in coarse-ground cereal and 

vegetable oil (if liquid, mixed with oil) 

c) Administration of Poison 

(1) Mixed with plain bait given in food containers 

d) No. of Animals 

(1) Singly caged 2 groups of 5 animals 

e) No. of Days of Tests 

(l) 4 to 5 days 

3. Choice Tests on Singly-Caged Rodents 

a) Dosage 

.r 
! 
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(1) Concentrations that qave satisfactory results in no-

choice test 

(2) Any desired additional concentrations chosen by 

increasing or decreasinq the former by a factor of 3 

b) Fo:rmulation of Poison 

(1) Premix dispersed thoroughly in coarse-qround cereal and 

veqetable oil 

c) Administration of Poison 

(1) Mixed with plain bait given in food containers 

(2) Plain bait in which pre-mix has been replaced by whole 

meal flour 

d) No. of Animals 

(1) 5 animal~ per 9roup sinqly caged 

e) No. of Days of Test 

(1) 3 or 4 days normal diet, 24 hours poison bait and plain 

bait equivalent, 1 day plain bait. 

If the test substance shows further promise, it is 

desirable to proceed to ~~re choice tests with more 

number of animals per 9roup caqed singly. 

f) Possible Experimental Design 

Cl) Factorial 

9) Stati~tical Analysis 

(1) •:hi-square or 

(2) ANOVA 

4. Choice Tests of Special Formulations of Acute Poisons 

a) Dosage - Procedure as described above 

(1) Candidate rodenticide 

r 
! 
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(2) Standard rod~nticide chosen 

b) Formulation 

(1) Unpoisoned bait of 90\ coarsely-cut cereal plus S\ maize 

oil plus S\ wholemeal flour 

(2) Standard poison S\ plus maize oil S\ plus coarsely-cut 

cereal 90\ 

c) Administration 

- Same as in Choice Tests singly caged rodents 

d) Ho. of Animals 

(1) Caged wild rodents in 2 groups of 20 (10 males and 10 

females) 

e) Ho. of Days of Test 

- Same as in Choice Test on singly caged rodents but of fer 

choice of poison and unpoisoned baits for 2 days 

B. Testing Chronic Poisons 

1. Acute Toxicity Tests 

Same ar described for acute poisons 

2. Chronic Tox~city Test 

a) Dosage 

(1) 4 daily doses at higher dosage level 

(2) 4 daily doses a~ lower dosage level 

b) Formulation of Poison 

(1) Solution 

c) Administration 

(1) Oral Intubation 

d) No. of Animals 

Cl) S animals per group caged •ingly 
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3. No-Qloice Tests 

a) Dosaqe 

- 2 concentrations ba-;ed on 4-day LDSO of poison 

~tained from chronic toxicity test 

(1) Value of concentration of 4-day IDSO 

(2) 1/10 the value of concentration of 4-day IDSO 

b) Formulation 

(1) Concentrations proportionately mixed with coarsely­

cut cereal bait plus S\ maize oil 

c) Administration 

(\) Offered in experimental bait containers 

d) No. of Animals 

(1) 2 qroups of 5 animals singly caged 

e) No. of Days of Test 

(1) 4 days poison bait; for normal lab, diet until 

mortality, 

* For R. rattus, give poison for longer than 4 days, 

at least 6 

4. Choice Tests on Singly-caged Rodents 

Same procedure as for acute poisons except that poison is 

offered for 4 days (or longer, if wished, in ~he case of 

R. rattus) 

c. Testing Formulations of Existing Chronic Poisons 

1. Toxicity Tests 

i) No-choice tests with wild rats or mice with same procedure 

as abov~ for poir::ns with sufficient data 
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ii) If there is insuf f :f.cient data on the perfonnance of the 

rodenticide the following are added to modi.f ied in the 

procedure 

a) No. of Animals 

(1) 20 animals (10 females and 10 males) per poison 

(2) Control group of 20 animals (10 males and 10 females) 

b) No. of Days Test 

(1) 21 days poison or until mortality is complete 

(2) 14 days normal diet for survivors 

2. Palatability Tests with Singly-CageL Rodents 

a) Dosage 

(1) Concentration as required 

b) Formulation 

(1) 90\ coarsely-cut cereal, S\ corn oil and S\ wholemeal 

flour 

(2) Formulation or ingredient mixed with plain bait at 

required concentration 

c) Administration 

(1) Offered in experimental bait containers 

d) No. of Animals 

(1) 5 males and 5 feDICll~s wild rodents 

e) No. of Days Test 

(1) Few days normal laboratory diet, 24 hours for 2 test 

baits; refill to original amount and offer for another 

24 hours 

f) Statistical Analysis 

(1) Students t-test 
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FIELD TESTS 

A. Type of Trial 

1. Acute Rodenticides 

a) method 

b) percentaqe 1D0rtality 

2. Chronic Rodenticide 

a) method 

b) percentaqe mortality 

B. Type and Humber of Infestations to be used 
r 

1. One Formulation I 
a) Infestation 

(1) Variety ot different types of rat ~~festation tr assess 

versatility of poison 

b) TreatmPnts 

(1) Between 6 and ~O infestations 

2. Two or more Formulations/Concentrations 

a) Infestation 

(1) Infestation that appear to have stable pcpulations, 

reasonably isolated from neighboring infestations, easy 

to gain ac~ess to where rodents are m'ving and feeding 

b) Treatment 

(1) i.arge number of infestations 

Avoid if possible, sites which are very heavily or very 

slightly infested, where acute poisons have been used 

within previous 6 month 

c. Trials with Acute koison 

Tre.stments 
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11) Dosage 

(1) Concentraticn aS· required 

(2) Plain bait 

b) Formulation 

(1) Pois n dispersed in a suitable medium to coarsely-ground 

cereal with 5' maize oil or 5' mineral oil plus 5' sugar 

(2) Plain bait of same bait-base as o..."ave 

c) Treatment 

(1) Lay Bait-trays 

(2) Prebait 

(3) Poison di~persal in same bait-base as in prebaiting 

(4) Repeat Prebaiting 

(a} Post treatment Index 

D. Trials with Chr•>nic Poisons 

Prebaiting is not normally practiced. Dosage and formulation is 

same as trials with prebaiting 

1. Treatment 

a) Lay bait-trays 

b) Poison dispersal 

(1) Degree of control achiev~d 

c) Baiting continued 

·' I 
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Ah"NEX IV 

DATA REQUIREMENTS FOR EXPERIMENTAL USE PERMITS 

GENERAL GUIDELINES 

1. All chemical companies, government or private agencies/institutions/ 
researchers should secure an approved EUP before conducting any 
pesticide biological efficacy trial. 

2. An FPA license is required of all chemical companies which import/ 
use pesticides for testing purposes. 

3. Every pesticide formulation to be tested must be covered by a 
separate EUP application with the detailed rese~-ch outline for each 
crop to be tested, however for formulation tests, one EUP will 
suffice. 

4. All crops used for trials with EUP IA & IB should be properly 
destroyed. 

5. EUP applications should be submitted to FPA at least tWt"I (2) months 
before the proposed date of experiment. 

6. An EUP will cover one trial program except for formulation tests. 

SPECIFIC REQUIREMENTS FOR EUP TYPE IA 

1. The applicant should accomplish FPA from P-OOlA and submit the 
research outline following the official format (Appendix I). 

2. Testing should be done in the company's property or property leased 
for at l~ast five (5) years on an area not to exceed 500 sq. m. at 
any time unless prior approval has been obtained. 

3. The quantity of the ex~rimental material is limiter 
active ingredient equivalent. 

200 g 

4. A filing fee of One Hundred Pesos (; 100.00) will be -h4rged per 
coded compound to be tested. 

SPECIFIC REQUIREMENTS FOR £UP TYPE IB 

1. The applicant should accomplish FPA Form P-OOIB and submit the 
research outline following the official format (Appendix I). 

2. Additional information should be provided by the applicant as cited 
in Appendix II. 
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3. Testing should be limited to two (2) traditional testing area, e.g. 
bonafide experiment stations. 

4. The biological efficacy experiments should be conducted in 
accordance with FPA guidelines for Biological Efficacy Evaluation. 

S. Trial should be done on a limited scale and a maximum of 2 kg active 
ingredient equivalent (except for bananas) is allowed for 
i.mpt>rtation. 

6. A f:Lling fee of One Hundred Pesos <• 100.00) will be charged per EUP 
application per formulation for each crop to be tested. 

SPECIFIC REQUIREMENTS FOR EUP II 

1. The applicant should be guided by FPA Form P-002 and should submit 
the research outline following the official format (Appendix I). 

2. The tests should be confined to traditional testing area, e.g., 
bonafide experiment stations, except for justificable cause. 

3. The biological efficacy experiments should be conducted in 
accordance with FPA Guideline for Biological Efficacy Evaluation. 

4. The data requirement depends on the type of pesticide to be tested: 

4.1 New Fonnulations 

The applicant should provide the information cited in either 
Appendix III or IV, whichever is applicable. 

4.2 Ready-to-use mixtures whose active ingredients have been fully 
registered at FPA. 

The EUP application submitted should include the following: 

a) full registration status report of each active ingredient 

b) detailed composition of the mixture 

c) a summary of toxicity values of each active ingredient. 

4.3 Tank-mix formulations involving fully registered products. 

The EUP application should include the following: 

a) full registration st.atus report of the pesticide product. 

b) a &Ulllllary of the toxicity values of the individual 
component. 

It is understood that the data generated from the tank-mix 
formulation may not be used to support registration of the 
mixture. 
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5. 'l'he allowable quantity of experimental material that can be imported 
is 50 kg active ingredient equivalent. Additional importation aust 
be justified. 

6. A filing fee of One Hundred Pesos <• 100.00) will be charged per EOP 
application per fo:rmulation for each crop to be tested. 

SPECIFIC !EQUIREMENTS FOR EUP TYPE III 

1. 'l'he applicant should accomplish FPA Form P-003 and attach the full 
registration status report including the research outline following 
the official format (Appendix I). 

2. 'l'he bioloqical efficacy experiments should be conducted in 
accordance with FPA Guidelines for Biological Efficacy Evaluation. 

3. 'nle test should be confined to traditional testing area, e.9., 
bonafide experiment stations, except for justifiable causes. 

4. A filing fee of One Hundred Pesos <• 100.00) will be charged per EUP 
Application per formulation for each crop to be tested. 
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PESTICIDE EXPERIMENTAL USE PERMIT 

Research Outline Format for 
Types IA, IB, II, and II 

I. TITLE 

II. PROPONENT/SPONSOR 

III. RESEARCHER(S) 

IV. OBJECTIVES 

V. CROP(S) 

VI. STARTING AND FINISHING DATE: 
Target pest species 

VII. TREATMENT: 

VIII. 

IX. 

(Including application time, interval 
frequency and methods of application) 

EXPERIMENTAL DESIGN 
(Attach layout) 

LOCATION(S) OF EXPERIMENT 
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Appendix II 

DATA REQUIREMENT 

FOR 

TYPE I-B EUP 

The following information should be provided by the applicant: 

I. Pesticide Classification (Chemical Group) 

II. Toxicological Data (Values only) 

Acute Toxicity 

1. Oral (mg/kg) - (rats ~ mice) 
2. Dermal (mg/kg) - (rabbits) 
3. Inhalation (mg/litre) - (rats or guinea pigs) 
4. Other routes - (rodents) 
5. Skin and eye irritancy - (rabbits) 
6. Allergic sensitization - (rabbits) 

III. Information on Diagnosis and Treatment 

a. Diagnosis of poisoning, specific signs of poisoning, clinical 
tests. 

b. Treatment of poisoning 
1. Antidote 
2. First Aid Treatment 

~ 

I 
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Appendix III 

DATA REQUIREMENT 

FOR 

TYPE II EUP INVOLVING PROPRIETARY PESTICIDES 

I. Active In9redient 

a. Chemical name 
b. Structural Formula 
c. Composition of the Technical Product 

II. Method of Analysis 

a. Formulation 
b. Residues 
c. Metabolites 

III. Toxicol09ical Data 

a. Acute Toxicity 

1. Oral (mg/kg) - (rats or mice) 
2. Dermal (mg/kg) - (rabbits) 
3. Inhalation (DKJ/litre) - (rats or quinea pigs~ 
4. Other routes - (rodents) 
S. Skin and eye irritancy - (rabbits) 

b. Short-term Toxicity 

1. Oral - (rats or mice) 
2. Other routes - (rodents) 
3. Allergic sensitization - (rabbits) 

c. Supplementary studies 

Long term feeding study (6 months results only) - (rats or mice) 

IV. Information on Diagnosis and Treatment 

a. Diagnosis of poisoning, specific signs of poisonings, clinical 
tests 

b. Treatment of Poisoning 

1. Antidote 
2. First Aid treatments 

v. Disposal of surplus pesticides and containers 
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Appendix IV 

DATA REQUIREMENT 

FOR 

TYPE II EOP INVOLVING CC»O«:>DITY PESTICIDES 

I. Active Ingredient 

a. Chemical Name 
b. Structural Formula 
c. Composition of the Technical Product 

II. Toxicoloqical Data 

a. Acute Toxicity 
1. Oral (mg/kg) - (rats or mice) 
2. Dermal (mg/kg) - (rabbits) 
3. Inhalation (mg/litre) - (rats or quinea pigs) 

b. Skin and eye irritancy - (rabbits) 

c. Short-term Toxicity 
1. Oral - (rats or mice) 
2. Dermal - (rabbits) 

III. Observations on man 

IV. Disposal of Surplus pesticides and containers 

,, 
r 

i 
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AHHEX V 

DISCOSSIOH DOCUMEM'1' ON ACCREDrrEL> RESEARCHERS 

Mini.aua Qualifications of an Accredited Researcher for 
Agricultural Pesticides 

1. At least B. s. degree with major in entomology, plant 

pathology, weed science or crop protection. 

If B. s. degree holder, he should have at least 3 years experience 

in field testing of pesticides and at least 2 technical publications on 

pesticide trials. 

2. For M. S. degree holder, the applicant should have at least 

2 years experience of actual field testing and 2 technical publications. 

3. For Ph. D. degree holder, the applicant should have at least 1 

year experience of actual field testing and 2 technical publications. 

4. For B. s. degree holder, 5 years experience or an additional 

training on crop protection may be considered in lieu of technical 

publication. 
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APPLICATION FORM 

Name=--~~~~------~-----~-~ 
Date and Place of Birth: 

~--------------------~--~ 

Agency=-~--~-~~---~-----~-~~-----~---~ 
F.ducational Backqround: 

Deqree .. . Colleqe/University : Title of Thesis/Dissertation 

: 

: 
: 

Additional Training: 

Date 
: 
: . . 
: 

: 

Employment Record: 

Position/ 
Designation 

Nature 

Agency 

: . . 
: 

: 

: 

Agency/Sponsor 

Nature of Responsibility 

Current Res~arches (Indicate co-workers if any): 

Technical Publications: 

Qualified to conduct trials on: APPROVED: 

Herbicides ------ Fungicides Remarks: 
Insecticides --- Others ---

Immediate 
Supervisor 

! 
{ 
I 

I 
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ANNEX VI 

GUIDELINES FOR REGISTRATION OF •OTHER CHEMICALS• 

I. Definition of Terms 

a. Surfactants - shall refer to surface-acti~e agents or materials 
which facilitate ~ accentuate emulsi!ying, dispersing, 
spreading, vetting and other surface-modifying properties of 
pesticide preparations. 

Surfactants include but are not limited to activators, 
adjuvants, deflocculators, detergents, dispersants, drift 
control agents, emulsifiers, foam suppresants, spreaders, 
stickers wetting agents and others. 

b. Plant Regulators - shall refer to compounds other than nutrients 
which in small amount promote, inhibit or otherwise modify any 
physiological process in plants. Among the plant regulators are 
the growth regula~ors, flowering regulators, flowering hormones, 
auxins and anti-auxins. 

c. Synergists - shall refer to chemicals/materials which when 
united with other chemicals enhance potentiation or heightens 
efficiency of one or more components of the m~~ture such that 
the total effect is greater than the sum of the independent 
effects of the components of the mixture. These include, but 
shall not be limited to Piperonyl butoxide, Propylisome, 
Sulioxide and Sesamin. 

d. Wood Preservatives - shall refer to compounds applied or 
injected to prolong the service life of structural ti.Jllber as 
well ~s all wooden article and other cellulosic materials 
normally used in building construction. These include but shall 
not be limited to salts of heavy metals, copper naphthanate, 
pentachlorophenol, creosote, dinitrophenol, sodiUDI 
pentachlorophenate, chlorinated hydrocarbons and others. 

II. Guidelines for Registration 

a. In the registration of a surfactant, biological efficacy data 
shall not be required if the product will be recoaanended as a 
tank mixed preparation with pesticide. 

b. Registration requirements for plant regulators shall be for 
biological efficacy only unless the chemical has been shown to 
be toxic or has uses other than being a regulant, in which case, 
the compound shall be considered a pesticide. • 

c. Data requirements for registration of synergists shall follow 
that for surfactants. 

d. Data requirements for registration of wood preservatives shall 
follow that for agricultural pesticides. 
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Surfactant and Synergist (Proprietary Mame) 

A. Chemical and Physical Properties 

1. Chemical name of active ingredient 
2. Chemical structure 
3. Composition of the technical and commercial products; state 

.impurities and inert ingredients 
4. Manfuacturer of technical/coamercial products 
5. Flanmability 
6. Volatility 
7. Stability 

B. Bioloqical Efficacy· 

1. Pesticides or growth substances with which ~he surfactant will 
be tank-mixed 

2. Crops to be treated 
3. Bio-efficacy results 

Applicant and address: 

Plant Regulator (Proprietary Name} 

A. Product Properties 

1. Chemical name of active ingredient 
2. Chemical structure 
3. Composition of the technical and commercial products; state 

impurities and inert ingredient 
4. Manufacturer or technical/comme~~i31 products 
5. Flammability 
6. Volatility 
7. Stability 

B. Toxicological Requirements 

- Acute oral, dermal toxicities 

C. Biological Efficacy 

1. Crops to be treated 
2. Mode of action 
3. Symptoms of overdosage 
4. Precautions in use 
5. Bioefficacy results 

Applicant and address: 

Wood Preservatives 

Same as the requirement for proprietary or commodity agricultural 
pesticides as the case may be. 

2.25.81 

MIGUEL M. ZOSA 
Administrator 

l 
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ANNEX VII 

EXTRACT FROM A DRAFT PREPAREu 8Y B.B. WATTS ON 
PHASED REGISTRATION 

Phased Registration 

Phased, or as it sometimes may be called, stepwise 
registration procedures for pesticides have been in operation in 
a number of countries for some time. Such procedures have many 
advantages, both for the regulatory authority and for the manu­
facturer, in that they enable all parties to verify that the 
results of the laboratory or small scale trials are achieved in 
the field following wider use and thus allows any necessary modi­
fication to be made to the registration proposals before a full 
commercial registration is issued. 

The development of a pesticide is a gradual but complex 
process. It is reasonable for the authority to allow the pesti­
cide to be used in accordance with limitations or restrictions 
imposed by the regulatory authority during this development pro­
vided there is no undue risk to operators, the public or the 
environment. 

During the phased registration stages, additional data 
that are required to enable beth the authority and the manufac­
turer to evaluate the efficacy and possible side effects of the 
pesticide and to decide what additional testing, if any, may be 
necessary. It would be unrealistic to expect manufacturers to be 
able to provide the complete dossier to any registration 
authority before a submission could be considered. 

In some instances, the chemical may be withdrawn by the 
manufacturer before registration is finalized due to difficulties 
which have come to light during the phased registration process. 
A phased registration system enables an evaluation of the perfor­
mance of the product in the hands of farmers to be undertaken and 
observations on wildlife to be made from wide, but supervised, 
use. 

By proceeding slowly there is a greater chance that all 
parties will be more fully aware of any probJ.ems arising from the 
application of the pesticide. However, there is no need for it 
to be a requirement that all chemicals ~ proceed through a 
phased registration system. For example, a product based on an 
active ingredient which has been in use for many years, may be 
granted registration immediately, subject, of course, to the pro­
vision of acceptable data. 

However, as a general principle, it is suggested that 
all products based on new active ingredients should proceed 
through a phased system so that full evaluations of new pestici­
des are undertaken before registration is granted and 
unrestricted marketing commences. 

• 
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Phases in the Registration Process 

Provided an initial set of basic data is 
available then limited registration should be 
considered. There are three clearly identifiable 
stages in the development of a pesticide. 

Trials (or experimental) Clearance: This would 
normally be granted tor a period of one year. 
The trials would be supervised or monitored and 
the extent of such trials may be confined to a 
specific maximum. Generally the food or ~~ed 
harvested from such trials would not be permitted 
to be used although in some instances permission 
to utilize it may be given. After the specified 
period of clearance, renewal could be granted, 
but before this ·the manufacturer would need to 
show t.hat some more work has been done on the 
development of the product and that more is still 
required. 

Provisional (or limited) Clearance: This type of 
clearance ~ould be granted when most of the rele­
vant regifitration data have been obtained. Some 
data, becc.,use of their ver}<· nature, can only be 
obtained when the scale of use of the pesticide 
is sufficient to demonstrate a measurable effect 
(or lack of one) on operators or on the ecology 
of the treated area. At this stage the product 
could be sold, but usually sales would be 
restricted to a certain quantity, perhaps over a 
specified period. 

Commercial or Full Regist-ation: This would be 
granted after a thorough evaluation of all data 
showed that the pesticide could be used without 
unacceptable risks. Registration authorities 
may, however, restrict the claims, place limita­
tions on use, place a time limit on the tenure or 
the registration, or review any situation at any 
time in the light of new evidence. It should be 
emphasised that any registration is always sub­
ject to review in the light of new information 
coming to hand. 

Data Required for Oif ferent Phases 

It is not the intention to provide •check lists• 
for the various phases of registration as the 
check list concept should not be used in the 
r~gistration process. Data supplied in support 
of registration must be able to be utilized and 
it is definitely not recommended that data be 
requested just for the sake of having it on the 
file. It is basic to the concept of phased 
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registration that a lesser amount of data would 
be required at the trials clearance stage than 
would be required at a more advanced stage in the 
process. The amount of data required at the 
various stages of clearances will vary depending 
on the nature of the pesticide and the proposed 
use. The following guidance is provided to 
assist in judging what would seem to be reaso­
nable requirements for data. These data require­
ments are set out under five main headings, that 
!s, chemical and physical properties, toxicology, 
gnvironmental, residues and efficacy. 
Suggestions are made concerning use limitations 
and labelling which should be considered at each 
of the clearance stages. 

~ount of Data Required and Suggested Limitations 
for Trials Clearance 

The amount of data required at this stage of 
clearance will be quite minimal because of the 
limitations that the product will not normally be 
able to be sold, but will be for use only by bona 
fide research workers. Because the product is 
not for sale it will usually not be necessa~y for 
the regulatory authority to place a quantity 
limit on the amount to be used in trialc 
However, the manufacturer should specif1 the 
amount required for trials work so that the regu­
latory authority is aware of what is being used 
and can, if appropriate, suggest a reduction in 
the quantity permitted. At this stage minimal 
labelling requirements would be adequate. 

Chemical and Physical Properties: Chemical name, 
common name and/or code number, formulation, 
simple physical and chemical properties (if 
available). 

Toxicology: An indication of the toxicity, i.e. 
LO 50 figures plus first. aid precautions to be 
followed in the event of accidental poisoning. 

Environmental: Some data may be needed to indi­
cate the possible effect on desirable species, 
depending on the proposed use regime. In most 
instances this may be predicted from the chemical 
and physical properties. 

Residues: There will usually be no local data 
and thus it should be a general requirement that 
treated crops be not fed to animals or humans, 
and animals be-riot allowed to graze treated 
areas. From proposed use patterns, knowledge of 
the chemical and supplemented by any available 
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residue data it may be possible for authorities 
to be confident that residues of harvest or 
gra~ing will not pose a hazard and thus the 
ger.~ral restriction against consumption could be 
waived. 

Efficacy: No local data will be available, but 
chere will be an indication from the manufac­
turer's screening tests of the likely effect on 
the pest spectrum. The application should define 
the pest(s) against which evaluation is intended 
and the amount of product to be used for trials. 

Limitations: Limitations at this stage would be 
that the product will not be for sale, and will 
be for use only by research workers employed by 
government, universities or the manufacturer. 
The trials permit should be issued for a specific 
period of time, usually one year, which could be 
extended on request. 

Labelling: At this stage a typewritten label 
will be acceptable, provided it contains infor­
mation on the chemical type, precautions to take 
when handling the pesticide, together with an 
indication of the pests dnd situations where the 
product will be tested. 

Amount of Data Required and Suggested Limitations 
for Provisional Clearance 

This is an important stage in the phased 
registration process in that it will gi··~ the 
manufacturer and the regulatory authcr1 ~he 
opportunity to see whether the result! :f he 
small scale tests carried out under the ~ ~ls 
clearance phase are achieved under a wide ~ange 
of conditions. A considerable amount of data is 
required for provisional clearance. At this 
clearance stage, the product can be sold and it 
is therefore important that residue data obtained 
during trials clearance be provided so that ~axi­
mum residue limits can be established, if 
appropriate, where the product is used on food 
crops. Usually a l!mit would be placed on the 
amount of product which can be sold and also a 
time over which such clearance would be valid. 
Full labelling is required. 

~hemical and Physical Properties: Chemical and 
physical properties of the technical grade active 
ingr~dients, and the formulated product should be 
provided. While there could be some situa\·ions 
where something less than the compl~te data could 
be sufficient, generally speaking as much ~s 
possible should be submitted. 
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Toxicology: The amount of toxicological data 
required for provisional clearance may vary 
markedly from country to country, with some 
countries requiring the full package and others a 
somewhat lesser amount. The final decisions on 
how much data to require must be left to the 
registration authority, but as a guide at least 
information from short term and subacute studies 
should be provided. Long term animal studies may 
not be required before provisional clearance is 
granted, provided it is made clear that such stu­
dies must be completed and submitted before full 
registration will be considered. The decision as 
to whether long term studies are required at pro­
visional clearance level will also be influenced 
by the nature and proposed use of the chemical. 

Environmental: The primary data needed for pre­
dicting environmental hazards are: 

(1) the properties of the pesticide including 
chemical and physical properties, biological, 
metabolism and residue studies, and toxicolo­
gical information, and; 

(2) the influence of use patterns which takes 
into account formulation, methods of applica­
tion, site, time and type of application, 
scale of use and the climatic and geographic 
locality. 

The registration authority should be able to make 
a good prediction of the environmental hazards 
following assessment of the above data. Where 
such predictions indicate a possible hazard for 
specific components of the environment further 
specified data will need to be collected during 
the period of provisional clearance. 

Residues: Residue data from tests conducted 
under trials clearance must be provided when the 
proposed use of the pesticide may lead to the 
creation ~f residues in food or feed. These data 
must have been obtained from supervised trials 
following use according to proposed label claims. 
Guidelines for the design and layout of residue 
trials have been developed by the Codex Committee 
on Pesticide Residues and the Commission on 
Pesticide Chemistry of the International Unic~ of 
Pure and Applied Chemistry and published by :'AO 
( 4) IUPAC ( 5) and GIFAP ( 6) following a reci,mmen­
dation from the 1977 ad hoc Consultation. These 
guidelines discuss trial design, sampling tech­
niques, packaoing of samples and reporting of 
results. It may be necessary for the appropriate 

• 

• 
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authority to set a maximum residue limit either 
on a temporary or a firm basis to permit the sale 
of treated produce. Residue data developed in 
accordance with the above guidelines will be a 
necessary part of this evaluation. 

Efficacy: Reports on trials carried out under 
trials clearance must be presented to show that 
the chemical will control the pest organism 
without adversely affecting the crops. Such 
trial results should demonstrate the effect on 
crop yields, and crop quality, selective varietal 
differences as well as compatibility with other 
chemicals and with agricultural practice. The 
results should: 

(1) demonstrate the effect on the pest organism 

(2) measure the reliability or consistency of 
control 

(3) provide information on the duration of 
control 

(4) define limitations including safety to crop, 
animal or substrate being treated 

(5) show a comparison with the standard product 
or practice normally used 

(6) determine, where applicable, the effect of 
variables such as temperature, moisture, and 
soil on effect of the pesticide on the pest 
organism. 

Details of studies of efficacy and crop safety 
should be reported and submitted to the registra­
tion authority. 

Limitations: It is normal for the regulatory 
authority to impose a restriction on the amount 
of pesticide which can be sold under provisional 
clearance. The authority should stipulate the 
period of time during which the clearance shall 
remain valid. The provisional clearance should 
lapse unless any additional data required to sup­
port full registration is provided. 

Labelling: As the pesticide is to be sold full 
details 5S to identification, precautions, and 
directions for use and storage should be on the 
label which should generally comply with the FAO 
Guidelines on Labelling of Pesticides (3). 
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Amount of Data Required and Suggested Limitations 
for Full Registration 

Chemical and Physical Properties: Any additional 
data - e.g., modification to formulations, should 
be provided. Also details on ways of disposal of 
unwanted material and containers should be pro­
vided plus any additional information as may be 
required by the authority. 

Toxicology: Any outstanding tests - for example 
the results of any long term testing not 
available at time of provisional clearance must 
be made available. 

Environmental: Reports of observations made 
during the wider use of the pesticide showing any 
effects on fish or other wildlife should be pro­
vided. If, for example, the primary data showed 
that the chemical has a high toxicity to birds, 
then special attention would be given to the 
possibility of adverse effects during use under 
provisional clearance and these data would be 
required before registration is granted. If a 
pesticide is intended to be used in or close to 
water or on rice toxicity tests on fish and fish 
food organisms should be carried out. Likewise, 
additional data on other possible environmental 
hazards such as leaching through the soil or 
effects on soil orge~isms following use under 
provisional clear3n:e and in accordance with pro­
posed use patterns may be required. 

Residues: Generally little additional data would 
be required as maximum residue limits would have 
normally been set an.1/or acceptable waiting 
periods (withholding ,eriods or pre-harvest 
intervals) established prior to provisional 
clearance having been given. Residue monitoring 
data should be provided if available. 

Efficacy: Additional data will usually be of a 
qualitative rather than a quantitative nature 
with possibly m~jor emphasis being placed on 
observations on phytotoxicity or fruit finish 
following wider field usage. 

Limitations: Registration may be granted for a 
set period or for an undefined time depending on 
the requirements of the authority granting 
registration, but p~rties must be aware that in 
the event of new knowledge about the pesticide 
coming to hand it may be necessary to review 
registration at any time. 

• 
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Labelling: Full labelling as for provisional 
clearance plus ~etails on the disposal of con­
tainers, disposal of unwanted or contaminated 
product. The use of standard phrases for all 
precautionary labelling is recommended. 

l 
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ANNEX VIII 

PROPOSED DRAFT AMENDMENTS FOR LABELLING GUIDELINES 

1. PRODUCT INFORMATION 

1.1 The •descriptive name•, (trade or commercial name of the 
product, together with a description of use) e.g. 
'SMITHS HERBICIDE' 

1.2 The names of all active ingredients in the product, 
using common names approved by the International 
Standards Organization or by a local standards asso­
ciation where no ISO name has been recommended together 
with the minimum guaranteed amount of each active 
constituent present expressed as follows: 

a. Solids, Viscous liquids, Aerosols and Volatile 
liquids: 

gram per kilogram (g/kg) 

b. Other liquids: 

gram per litre (g/L) 

The amount of each active constituent present must be 
clearly described, e.g. 

'400 g/L 2,4-D as sodium salt' NOT '400 g/L 
sodium salt 2,4-D'. 

The active ingredient statement should be placed as near 
as possible to the descriptive name. 

1.3 Solvent Statement: 

1.4 

Where a solvent is present the concentration must be 
stated. If the solvent significantly contributes either 
to user hazard, OR flammability of the product, 
appropriate standard symbols which indicate flammability 
and phrases which indicate user hazard must be included 
on the label. 

A brief statement summarising the use of the product, 
e.g. 

'FOR CONTROL OP POST-EMERGENT ANNUAL BROADLEAF 
WEEDS IN CEREALS'. 

1.5 The net weight or volume (in me~~ic units) of the pro­
duct in the container. 

• 

• 
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1.6 Name and address of manufacturer, distributor or agent. 
The person or company responsible for registration of 
the product in the country concerned. 

1.7 The FPA registration nUJ11b~r. 

2. DIRECTIONS FOR USE 

2.1 Directions for Use 

The directions for use on the label must clearly indi­
cate how, when and where the product can be legally, 
effectively and safely used with maximum efficiency and 
minimum risk. This information may be repeated and 
expanded in separate technical or promotional literature 
or label leaflets. However, even if leaflets are used, 
the LABEL ON EVERY CONTAINER OR OUTER PACKAGE HUST 
ALWAYS SUPPLY THE ESSENTIAL INSTRUCTIONS LIKELY TO P.£ 
NEEDED AT THE TIME OF USE OR HIGHLIGHT THE NECESSITY TO 
READ AN ATTACHED LEAFLET BEFORE USE. 

2.2 Information about the recommended uses of the product 
should be clear and specific, using names, terms or 
descriptions which will accurately inform the user, as 
to the pests, weeds and diseases controlled. 

2.3 Directions for use must include information on: 

a. Any warnings i~tended to provent incorrect or 
inappropriate use of the product, e.g. 

'Do not use on sandy soils' 
'Apply only at the 2-5 leaf stage' 
'Do not apply when rain is imminent' 

b. Crop or sitution, pests, weeds or diseases for 
which the product has been officially app~oved 
and registered. 

c. Application rates and comments critical to the 
effective use of the product on each crop, 
situation, pest, weed or disease, including 
timing and method of application. A tabular for­
mat is often the clearest method of expressing 
these. 

d. A statement, where required, of the period which 
should el~pse between last application of the 
product AND: ~~ 

harvest of plant products: 
grazing of treated areas: 
slaughter of treated animals for food: 
feeding produce to domestic animals: 
saving, offering for sale or using produce such 
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as milk, honey or eggs for human use; 
seeding or planting of subsequent crops; 

OR 

the withdrawal period for treated feed to avoid 
unacceptability residues in animal products (1). 

This is known as the 'withholding period' or pre- • 
harvest interval. 

2.4 GENERAL INSTRUCTIONS FOR USE 

2.4.1 

2.4.2 

2.4.3 

2.4.4 

2.4.5 

Included here is information essential to the proper use 
of the product in all the circumstances listed in the 
Directions For Use. 

Practical Advice must be included on preparing, m1x1ng 
and applying the product, storage and disposal of 
surplus or unwanted chemical and; 

Compatability of the product with other products where 
this is appropriate. 

Any special recommendations on storage conditions for 
the container and product. 

Date of formulation (expiry date might be necessary in 
the case of products that may deteriorate under likely 
storage conditions). 

Identification number of manufacturing lot or batch. 

• 
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