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VERN WALTER R.P.E. 
PEST CONTROL CONSULTANT
 

1421 Westway Avenue . McAIlen, Texas 78501 (512) 682-0792
 

May 9, 1991 

TO: Fred Smith, O/AID/REP
 

FROM: Vern Walter, Consultant
 

SUBJECT: Low Germination rate for wheat seed provided by Cargill.
 

I am submitting my report of the germination problem based on
 
my observations in the last week in Pakistan and my study of the
 
reports furnished to me. I was also able to interview most of the
 
people involved.
 

I have included background information, a narrative of my
 
findings, answers to Mr. Carter's questions, answers to questions
 
asked by RONCO, and my suggestions for changes in 1991.
 

An addenda includes pertinent documents and a rough draft of
 
a chapter on storing and fumigating bagged material from a book
 
that I am writing for FAO.
 

As the report states, the major cause of the problem more
 
probably than not, was the selection of the fumigant which
 
contained chloropicrin as well as methyl bromide. This mixture is
 
designed to kill weed seed during soil fumigation and would do far
 
more damage to seed germination than methyl bromide by itself.
 

In hindsight we are able to see that problems should have been
 
anticipated due to the delay in shipping the seed. If the people
 
involved had handled seed all their career, the problems would have
 
been obvious. However, someone not familiar with seed may not
 
recognize the perishable nature of the seed.
 

I do not feel that any action by anyone involved was a
 
deliberate attempt to harm the seed.
 

If I can provide further information, please let me know.
 

Member Registry of Professional Entomologists 
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BACKGROUND
 

As a part of its responsibilities for implementing the
 
Commodity Export Project, RONCO Consulting Corporation staff in
 
Pakistan were tasked by the office of the AID Representative for
 
U.S. assistance to Afghanistan with procuring wheat seed in
 
Pakistan during the summer of 1990 on behalf of Development
 
Alternatives Inc. (DAI).
 

CEP staff procured the wheat seed from Cargill Pakistan Seeds
 
(Pvt) Ltd. at a cost of Rs.6,975,250 (US$320,000) for 1000 MT. This
 
was shipped primarily to Peshawar and Quetta between July and Sept.
 
1990.
 

On September 12, 1990, DAI staff discovered an infestation of
 
grain beetles on the bagged wheat at the Peshawar warehouse. DAI
 
contacted RONCO, who in turn contacted Cargill. Samples of insects
 
appear to be lesser grain borer which can destroy seed and Red
 
Flour Beetle which is more likely to feed only on broken or damaged
 
grain.
 

Cargill aenied responsibility for the problem but offered to
 
pay for a fumigation and sent the address of the local Plant
 
Protection people (Ministry of Agriculture and Cooperatives,
 
Department of Plant Protection in Peshawar).
 

The fumigation was done on the gravel area outside the
 
warehouse on the 26 of Sept. to 4 Oct. 1990 and the fumigant was
 
listed as Methyl Bromide Dow MC2. Polyethylene sheets covered a
 
series of stacks of bags and a 32 hour exposure was used.
 

Germination tests made by DAI suggested that the product was
 
still in good condition. Reports from growers in Afghanistan later
 
complained of poor stands. Germination tests now on various samples
 
showed a wide range from 3% to 90% germination.
 

A number of theories were advanced for the erratic
 
germination. One of these was that the fumigation must have caused
 
the problem. The other half of the seed that went to Quetta, (which
 
was not fumigated) was not harmed and farmers were happy with their
 
stands. The decision was made to hire an outside expert to evaluate
 
the problem and provide suggestions both as to the cause of this
 
problem and ways to avoid the situation in the future. Mr. Vern
 
Walter was hired and arrived on May 1,1991.
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DISCUSSION OF PROBLEM OF LOW GERMINATION OF WHEAT SEED.
 

I was furnished with an extensive array of documents which
 
have been studied. Field trips have been made to Peshawar and to
 
Lahore to study the situation. I also have had a chance to visit
 
extensively with most of the people invo]ved.
 

The Federal Seed Certificate Department of the Government of
 
Pakistan tested each batch of seed and issued Certificates of
 
Analysis. These show that the germination rate was above 90% and
 
the moisture content was below 12% on each lot at the time of
 
shipments from Cargill. All the speuifications were met according
 
to these reports see Addenda #6.
 

Early shipments to Quetta and Chaman were well received by the
 
farmers and presumably all seed up to this point did not have a
 
serious insect infestation and did have a good level of
 
germination. Indeed, no report of germination below 80% was
 
reported until after the fumigation.
 

Frankly, we were puzzled at this point. Although I would have
 
used Phostoxin rather than Methyl Bromide because of possible 
germination loss, literature and my own research has shown that 
under certain conditions, Methyl Bromide can be used with only a
 
small loss of germination. These requirements include moisture
 
level below 12%, short exposure to Methyl Bromide, low dosage, and
 
relatively low temperature. Some of these conditions may have been
 
present and others not, I would not have expected a lowering of
 
germination more than 10-20% and certainly not down to 3%. I also
 
would not expect it to have a range from 3%-90%.
 

To get to these erratic test results (we are assuming the
 
tests are accurate since so many have been made), there would have
 
to be variations in the seed or the way in which it was fumigated.
 
Both seem to be true.
 

At least 350 bags of seed were reported as arriving wet. These
 
were set aside until "dry" and then fumigated with the others. If
 
they still had a very high moisture content, there would have been
 
more damage from the fumigant. The wet seed could also been
 
attacked by molds and lost some of its germ vigor.
 

A discussion with the fumigator shows that some of his
 
techniques were "primitive". It is standard practice to introduce
 
this gas which is over 3 times the weight of air into an
 
evaporating pan placed in a head space created on top of the stack.
 
The gas is lead to this point through plastic tubes that are
 
connected to special openers. Whenever possible, small fans are
 
also placed inside the plastic enclosure to assure even
 
distribution of the gas. These fans will run for 30-60 minutes and
 
will give a good mixture of gas and air that will still be evenly
 
mixed at the end of the fumigation.
 



Due to a lack of the specialized equipment and/or lack of
 
adequate tra;.ning, the fumigator merely placed the cans under the
 
plastic she,.L and smashed them with a rock.
 

This would mean that the fumigant probably remained only near
 
the points of the ruptured cans and nearby bags got an overdose 
while the bags on the top got relatively little. This could explain
 
some of' the erratic tests results if we actually knew where the 
bags with the worst readings were. 

The most important break through came when I insisted on 
having one of the empty cans from the fumigation so that I might 
study the label. It was as I feared, not pure Methyl Bromide, but 
Hethyl Bromide with 2% Chloropicrin. This mixture is designed to 
be used in soil fumigation ohere the foal is to kill all insect and 
weed seeds in the soil prior to planting certain high priced crops 
such as strawberries. It is also used to control wood destroying
 
insects but should never be used cn food and particularly never 
used on seeds. This material was very old. Probably more than 20
 
years old and badly rusted. It is probable that the reason that 
some seed was damaged more than others was that some received more 
gas than others. Additionally, there may have been a factor of a 
higher moisture content for some of the seeds.
 

All future fumigations, if needed, should be done with a 
phosphine fumigant such as Phostoxin. I do not have any record of
 
germination loss from this material n wheat.
 

The basic problem is that the wheat is harvested in early May
 
and is not planted again until October or November.
 

This seed will be stored somewhere that you control or
 
somewhere that you do not control for five to six months. In 1990, 
storage started in the fields or in the "mud storages" of the 
farmers. As late as 9 June 1990, Cargill was pleading for proper
 
papers so that the seed could be moved to their storage. Even here,
 
it may not have been in cold storage which is available. The
 
storage area at Peshawar was inspected and although it was not as
 
bad as we had been led to expect, it is not satisfactory for long
 
term storage or for more than a few days. It can serve as a
 
transfer point but should not be considered for anything else.
 

I would suggest that storage during this critical summer 
period be either in the cold storage areas of Cargill or in
 
adequate storage at some other location.
 

If possible, it should not be shipped during the rainy season.
 
Even when the loads were covered with tarps, there was apparently
 
some rain damage in a few cases. There may have been cases where
 
the load was not covered.
 



It is extremely important that all bags be checked on arrival
 
by technically trained persons as suggested in M. Obaidi's letter
 
of his trip to Cargill. Workers at Peshawar told us that only the
 
first shipment did not have insects. All other did. I find no
 
record of a report to RONCO until 20 September.
 

At the first sign of insects, expert should open the bags and
 
examine for the kinds and numbers of insects. If the insects are 
of the type that can damage the seed, and you are more than six
 
weeks from planting, a fumigation with Phostoxin should be done.
 

After bags have becn fumigated and aerated, they must still
 
be protected from rain and must be checked weekly for signs of 
insects since insects can reinfest immediately.
 

There has been discussion about the choice of bags. Presently 
double .jute bags are used which are normal in this area.
 

Some have suggested a heavy plastic bag as used for some seed
 
in the United States. This would have the advantage of maintaining
 
the low moisture level and would provide considerable protectic..
 
from the attack of insects even though some insects could penetrate 
even this bag. The problems mentioned is that the bags will slide
 
around more in the truck and that some workers in the dozen or more 
times that the seed will be moved, will use hooks. The hook would
 
of course ruin this bag. 

Multiple wall paper bags would be even less satisfactory as
 
they would not offer the same protection from moisture change and
 
would still be vulnerable to hooks. Also, they are not available
 
in Pakistan.
 

A plastic bag for the first liner and a jute outer bag would 
offer some advantages and the costs should be checked. This would 
permit use of at least half of the present jute bags and still 
provide more protection. Since cleaning and bagging has already 
started, it may be too late to change this season. 



SUMMARY
 

Mr. Amanullah of the Ministry of Food, Agriculture and
 
Cooperatives was entrusted to select and apply the Fumigant
 
properly. He chose Methyl Bromide with chloropicrin apparently not
 
realizing the this would damage the seed for more than pure Methyl
 
Bromide. He used a 32 hour exposure rather than 24 hour and this
 
increased the damage. He smashed the cans on the ground under the
 
tarp instead of proper application at the top which may have helped
 
cause more damage to lower bags and less to upper bags.
 

If Mr. Amanullah had chosen Phostoxin there would have been
 
no damage. If he had chosen pure Methyl Bromide and applied it
 
correctly, damage would probably been less than 10%.
 

DAI failed to recognize all of the potential problems when the
 
specifications we re written. They did not consider the chance of
 
insect problems. in the six months between harvest and planting.
 
Most of the insect problems and fumigation problems could have been
 
avoided if they had specified.
 

1. Addition of insecticide as well as fungicide to seed
 

before bagging.
 

2. Storage below 50 degrees F until needed.
 

3. Phostoxin fumigation prior to shipment.
 

4. Thorough cleaning of trucks before loading.
 

5. Inspection of tarps providing rain protection prior to
 
shipping.
 

6. Phostoxin type fumigants only for later fumigations.
 

DAI did not have technically trained persons on hand to
 
inspect incoming seed.
 

DAI did not re.ject loads that failed to meet the
 
specifications such as "No live insects" or when 350 bags arrived
 
soaked from rain.
 

DAI did not store bags according to standard distances from
 
walls and posts.
 

DAI did not segregate loads.
 

DAI did not mark bags so that lots or loads could be later be
 
identified.
 

DAI did not have adequate storage facility.
 



DAI did not have a planned systematic program of inspection
 
and sampling.
 

The above problems contributed to the severity of the
 
problems.
 

Cargill provided the seed with government certificate that
 
showed it met specifications.
 

They did not suggest other measures when shipment was delayed
 
that could have helped preserve seed.
 

Shipment arrived with insects which probably meant that it was
 
in violation of specification "No live insects". They offered to
 
pay for fumigation but were careful not to accept "Care Custody and
 
Control" of product nor would they personally contract or supervise
 
the fumigation, they did suggest a possible contractor -the
 
Department of Plant Protection.
 

RONCO purchased the seed by competitive bid according to
 
specification provided by DAI.
 

RONCO did not question the specifications and had no personal
 
reason to believe they were inadequate.
 

RONCO handled billing and paying for fumigation but did not
 
arrange or contract for the fumigation or decide on fumigator or
 
fumigant.
 

RONCO notified Cargill of delay of shipment as soon as
 
notified by DAI. RONCO did not change specifications at this time
 
or ask if changes were needed.
 



RECOMMENDATIONS FOR INSECT CONTROL 1991
 

1. Read and follow all pesticide labels.
 

2. Wheat seed should be treated with an insecticide such as
 
Coopex which is 0.5% Permethrin at the same time as the
 
fungicide is applied. The only additional cost would be for
 
the insecticide since it can be mixed with the fungicide at
 
the time of application. This, we are told, is done on the FAO
 
grain.
 

3. Each bag should be individually numbered so that any later
 
tests or problems can be traced back to the exact bag. A number
 
such as 050527 could mean that it was bagged on the 5th of May and
 
was the 27th bag.
 

4. All seed should be kept in cold storage in Cargill for as long
 
as possible. Present facilities at Peshawar are only satisfactory
 
as a transfer point.
 

5. A Phosphine fumigation should be done on all wheat before it
 
leaves Cargill. This will kill any latent unknown infestation.
 
This should be specified by the purchase agreement and
 
germination tests must be done after the fumigation.
 

6. The trucker's tarps should be examined for holes and tears
 
before they are applied a'- the security of the protection should
 
be checked before the truck leaves. No truck should leave when 
there is a possibility of rain damaged seed. DAI representative 
should be present to observe cleaning and loading of trucks. 

7. There must be technical personnel on hand to inspect the seed
 
on arrival. Each bag should be checked for rain damage,
 
presence of insects, mechanical damage or any other key item.
 
Samples should be taken from random sacks for germination tests.
 
The tests should show the number from the bag.
 

8. Technical representatives from DAI should visit the facilities
 
at Cargill at least every two weeks. They should examine and sample
 
a representative number of bags to assure that the seed is still
 
in full compliance with specifications.
 

9. The use of various types of plastic bags is increasing in
 
Pakistan and with that will be increased care in handling. Thought
 
should be given to the use of a combination bag for next year. This
 
would be a plastic inner bag with a .jute outer bag. This is still
 
controversial and should be discussed with representatives of the
 
seed companies, the trucking industry and others.
 

Some of the above suggestions will add to the cost of the
 
wheat for 1991 but the anticipated reduced loss should far more
 
than offset the small additional costs. Many of these items should
 
have been on the original specifications.
 



DISCUSSION OF THEODORE CARTER MEMORANDUM.
 

Mr. Carter requested that I study several points. These will be
 
taken in order.
 

1. Determine what DAI is doing (and at whose instruction) in its
 
investigation. Gather all pertinent information from DAI on the
 
situation.
 

Richard L. Srith, Chief of Party, DAI met with me both at
 
Islamabad and at Peshawar. He furnished me a copy of his entire
 
file prepared at his direction. He showed me the facilities at
 
Peshawar and assisted in every way possible including an
 
opportunity to talk to other workers and to open and examine bags.
 

DAI's investigation apparently at this point included
 
gathering pertinent documents and obtaining statements from persons
 
involved.
 

Recently, Mr. M. Obaidi surveyed the 1991 crop in the fields
 
and reviewed the problems that occurred in 1990. He has made many
 
excellent suggestions.
 

2. Discuss with RONCO what measures it has taken with regard to
 
a potential claim for the defective wheat seed. Obtain RONCO's
 
written report of its assessment of the situation. This should be
 
a documented report which includes the pertinent contract
 
documents, possible insurance coverage, shipping reports including
 
bill(s) of lading. and arrival report.
 

Most of these documents were furnished to me and are gathered
 
for further study if needed. Insurance coverage and a few items
 
become pertinent when it is decided if action against one or more
 
persons is indicated.
 

Was there a survey made upon arrival of the seed in Pakistan?
 

It was produced in Pakistan and was processed under Pakistan
 
government supervision and inspection.
 

How and with whom was storage arranged? For how long?
 

Delivery of nmost of the seed was delayed from July to
 
September. Thi:3 left the seed in the Cargill facility longer than
 
was conteiaplated. Storage of some seed occurred in July at Peshawar
 
in an open shed subject to any flying insects.
 

3. How was movement into Afghanistan accomplished? Was the seed
 
secure throughout, i.e. could there bave been substitutions,
 
adulteration, etc. between arrival and destination? How do we show
 
whose responsibility it was?
 

\/
 



The seed was marketed from Peshawar the week of Oct. 16,1990
 
through traders who were to take it to selected northern locations
 
in Afghanistan. Adulteration could occur and would be difficult to
 
prevent however the retained seed at Peshawar is low enough in
 
germination to explain the problems encountered by the farmers.
 

4. How much seed is involved? How can we prove it? DAI/RONCO
 
should be requested to furnish their assessment of precise amount
 
of damage seed.
 

Mr. Amanullah reports that 594.300 Metric Tons of wheat seed
 
was fumigated in his presence. Mr. Naimi states "approximately 600
 
tons". The total of 594.300 was probably given to Mr. Amanullah at
 
the time of the fumigation and his handwritten notes indicate a
 
change in the amount from some original figure. Richard Smith gave
 
me the figure of 486"MT was damaged. This based on actual counts
 
of remaining stored seed. Some was planted causing the d-fference
 
in the amounts.
 

5. The fumigation of the seed would appear to be one suspected
 
cause of the damage, who arranged it? Where? Was it conducted
 
properly? Was the presence of beetles in the seed sufficient reason
 
for fumigation? Was there the risk?
 

The fumigation was probably the primary cause of the damage.
 
When DAI found the insects, they contacted RONCO who in turn
 
contacted Cargill. Cargill denied responsibility but said they
 
would pay for a fumigation (the specifications required no live
 
insects on receipt) and suggested that the Plant Protection
 
Department might be able to help them in that area.
 

Phil Church in his memo states that DAI arranged the
 
fumigation. RONCO handled the paper work and obtained the money
 
from Cargill. A number of groups responded to an "emergency"
 
without any written contract at any point that we can locate.
 

The fumigation was not conducted properly. The worst possible
 
choice of fumigant was made. Poor techniques used would have
 
resulted in unequal distribution of gas. Fumigation workers could
 
have been injured from "primitive" method of smashing the can open
 
with a rock instead of using proper equipment.
 

I am not sure that the fumigation was needed based on how much
 
more seed could be eaten prior to planting. Church and Tietjen
 
observed and retained samples of three insects. Only one of these
 
would normally damage the germ of the wheat. No records were found
 
of anyone opening a valid sample number of bags counting and
 
identifying the insects. At this time there was only 4-6 weeks left
 
before planting and it was headed for cooler areas where insect
 
activity would be reduced.
 



The fumigation may have been needed simply to avoid criticism
 
of supplying "buggy seed".
 

The risk in fumigating the seed included possible injury to
 
the fumigators or other exposed persons and damage to the
 
germination of the seed. These risks were probably not known to
 
most of the people involved.
 

What is the best method of disposal of the seed?
 

Burning is not a good option because of potentially noxious
 
fumes. It would also be against religious beliefs.
 

Burying the seed all in one place would create serious
 
disposal problems because of the magnitude of 500 tons of seed
 
rotting and attracting insects and rodents. It also might attract
 
scavenge- people who might, dig it up and eat this seed which is
 
treated with a poisonous fungicide. We doubt that this material
 
would get buried deep enough to avoid the above problems.
 

The seed still has some viability and might produce a crop if
 
planted at 3-4 times the normal rate. If the stand is good, a
 
harvest can be made that would be profitable to the farmcr. If the
 
stand is poor, he can at least plow it under as a "green manure"
 
and improve his soil. This use would have to be s::bsidized but
 
would fit with the original goal of aiding the farmers.
 

The farmers will probably not be willing to ay mu h if
 
anything for this seed in its present condition. Indeed disposal
 
may actually cost additionally. The cost must be considered as the
 
cost of the actual seed plus related costs such as disposal and
 
investigation. True costs may be closer to $200,000.
 

As a point of law, the most culpable person is the one that
 
causes or probably causes the dtmage. In this case it appears to
 
be Mr. Amanullah acting as an agent for the Pakistan government.
 
He was presumed also to have the superior knowledge. His actual
 
lack of knowledge allowed him to chose methyl bromide with
 
chloropicrin, a combination that is designed to kill weed seeds,
 
instead of pure -iiethyl bromide which would have caused far less
 
damage, or better yet choose Phostoxin or other Phosphine releasing
 
products that would have had no damage to the germination.
 

Cargill fulfilled its contract in most respects but there were
 
live insects at least on the outside of the bags on arrival. This
 
could have been an infestation from a contaminated truck or in­
transit infestation while the truck was parked on the way. Cargill
 
relied on the Pakistan government inspector to notify them of any
 
infestation found on their tests. Unfortunately their tests were
 
aimed at germination, moisture content, and seed purity. They were
 
not trying to find insects inside the bags which would probably
 
have required opening the bags instead of probing the bags.
 



DAi did not include in its specifications items needed to
 
assure that the seed would remain in good condition after
 
processing. They could have included an in: cticide with the
 
fungicide. They could have kept the seed in r(-frigerated storage
 
at Cargill until needed. They could have insisted on a fumigation
 
and Phytosanitary certificate before the seed was shipped.
 

DAI did not have a systematic inspection of all incoming seed
 
by a technically trained person. They did not segregate lots and
 
shipments, they did not have an adequate warehouse to store the
 
seed, they did not make regular checks for insects inside the bags
 
and they did not respond as quick as they should when bugs were
 
found. DAI also did not have a properly trained person to oversee
 
the fumigation and check tie techniques and materials.
 

The delay from July to September shipments for most of the 100
 
tons should have trjiggered the need for other steps to preserve
 
this perishable product.
 

RONCO acted as a broker in this transaction and bought
 
according to the furnished specifications from a good supplier.
 
They also assisted when the infestation was found. In retrospect,

it would have been nice if someone on their staff had the expertise
 
to question the specifications both for the seed and for the
 
fumigation. Unfortunately, it is difficult to be an expert on
 
everything purchased.
 



MAJOR QUESTIONS/ISSUES TO BE ANSWERED INCLUDED:
 
(As raised by Steve Edelmann of RONCO)
 

1. The specifications provided by DAI, which initiated the order
 

type, germination, etc.
 

The specifications were good for the seed as bagged but failed
 
to consider the problems that would be encountered before planting.

Someone should have consul ced a seed producer, a planter/farmer,
 
an Agronomist familiar with local problems and an Entomologist
 
familiar with local problems. This would have resulted in more
 
complete specifications as suggested in our list for 1991.
 

2. Were the specifications followed by RONCO in procurement?
 

RONCO typed the specifications and resubmitted them to DAI for
 
approval and then submitted the approved specifications for bidding
 
to the prospective suppliers.
 

3. Did the offer contain the specifications, especially on
 
germination?
 

Yes, germination was above 35%, ether specifications were as
 
requested. I would suggest additional specifications as listed in
 
recommendations for 1991.
 

Was the supplier a reputable company in which we should have
 
reasonable confidence?
 

Yes, Cargill is an international company with a good
 
reputation. They have a good staff of Technical people who
 
regularly attend company technical training classes. Their
 
faciliLies are good and their outside contractor 
for fumigation
 
does good work based on the example observed and personal
 
aca'iaintance with some of their officials.
 

4. Were Ehe appropriate certifications provided by the supplier?
 

Cargill provided the seed with an average germination rate
 
well above the specifications. Most other items were also met. We
 
must consider that there s a strong possibility that there was
 
some infestation of the seed at the time that it left Cargill. This
 
could have been the reason that the seed arrived infested.
 

If a Phytosanitary certificate had been requested, Cargill

would have had the seed fumigated before shipment but this was not
 
requested according to records examined.
 

5. What were the specifications, including bags from DAI? In the
 
request for bids? In the offer? As supplied? Were they followed?
 
Were they normal? Were they adequate?
 



In all cases, Double Jute bag, NEW, stenciled with specified
 
markings was requested and furnished. These bags were to be 50kg.
 
This would be normal except that the trade would use only 90 or 100
 
kg bags. They did permit rain to contaminate at least 350 bags so
 
they are not totally adequate. Other bags or bag combinations would
 
have different problems and bag selection deserves more thought.
 

6. In other respects, does the evidence indicate that the seed
 
supplied both in July and September were of proper quality when it
 
left the plant or warehouse?
 

Yes, evidence of this was the Federal certificates given at 
the time of shipping which showed the seed to be in compliance both 
times. The July shipment to Quetta was planted and apparently gave 
a good stand.
 

Was it 1990 seed?
 

Dr. A. Rahman Khan of Cargill Pakistan Seeds Ltd. told me that
 
the Pakistani government inspectors check the fields at least twice
 
per growing season and demand changes in weed growth or other
 
problems, they are also present during harvest and tag the bags so
 
that they will know what is sent to the plant. They count bags that 
go into the processing and make sure that an appropriate amount is
 
bagged-off. We will have to assume that as much as possible was
 
being done to assure that all was 1990 seed.
 

What treatment of seed prior to shipment?
 

The seed was treated with Vitavax 200A at the rate of 2kg per
 
metric ton along with a red dye (the brand of dye was changed to 
meet local availability). The Vitavax is a standard treatment and
 
would not affect germination. An insecticide could have been added
 
but eras not in the specifications. Since this was a competitive
 
bid, no supplier would contemplate adding extras without charge.
 
They could however have suggested this as a good expenditure.
 

7. Were handling and shipping specifications acceptable? Were
 
procedures properly followed?
 

350 bags arrived wet but we don't know the facts about why
 
this happened. Cargill says that all trucks have tarps on when they
 
leave but a statement was made by DAI personnel that they have had
 
shipments arrived without tarps.
 

8. Were receiving procedures properly followed?
 

a. Off loading,
 
b. inspection,
 
c. who was assigned the responsibility?,
 
d. how was it handled? 
e. What see problems, if any, were documented on arrival 

and unloading? 



a. Off loading - Bags were stacked on floor of open
 
warehouse. Standard spacing from walls and posts was not followed.
 

b. Inspection - Workers reported to me they saw insects on
 
bags every time except first shipment 350 bags arrived wet. No
 
loads were rejected and no one informed RONCO until 20 September
 
1990. Experts from DAI made routine inspections of bagged seeds as
 
time permitted and took samples for testing.
 

c. Who was assigned the responsibility? - Warehouse workers
 
and their supervisors did most of the receiving.
 

d. How was it handled? - Bag counts were made as bags were
 
off loaded. Apparently no samples were taken at this time and no
 
bags were opened to check for insects.
 

e. Seed problems - Oral reports of moisture damage and 
insect infestation was probably made but we do not find written
 
reports of earlier shipments having insects.
 

f. What practices are normally followed for this type of 
procurement in the U.S.? - Normally, a trained technical person 
will be available-when a shipment is received. If wet bags or 
insect infestation is noted, the shipment will be refused until 
reconditioned or replaced. Samples will be taken from each lot for 
germination tests, Each lot is segregated. Sampling and testing 
should be done according to Pakistan Federal Seed Certification
 
Guidelines.
 

9. First report of insect problem? Date reported? By whom? Based
 
on observation on what date?
 

The insects were first reported to RONCO on Sept. 20 based on
 
observations made by Mr. Haws on the 12 of September. Workers at
 
Peshawar stated that they had seen insects on bags on all but first
 
shipment but this was never reported to RONCO. On September 17,
 
AID/REP Project Officer visited Peshawar to investigate this
 
problem.
 

10. Examine carefully the conditions of the July shipment and its
 
storage. State the condition of the shipment, of storage. Would
 
this shipment as handied be likely to become insect infested by
 
September 12. To what extent? Could this cause a major reduction
 
in germination? Was there heat damage?
 

The storage at Quetta was very short and is probably not a
 
factor. The shipment in July to Peshawar was stored where insects
 
could fly in. I would expect some infestation in this way in the
 
two months. In this amount of time, infesting insects could lay
 



eggs that would go through their growth stage and become adults
 
laying eggs. Even more important is that any insect infestation
 
that was inside the bags would continue to feed and reproduce where
 
it was 
not seen. There would only be a major reduction in
 
germination if there was a large insect population damaging many

seeds. No one has made a count of actual per cent of seeds damaged.

Our observations based on examination of only one bag suggests that
 
feeding involved less than 5% of the seeds. There is 
no report on
 
heat damage.
 

11. Detail the storage location, known or likely condition on
 
arrival of the July shipment and subsequent development. Location
 
of the July shipment relative to the September shipment. Did the
 
July shipment become infected? If so, how soon would this lead to
 
the appearance of infestation in the September shipment, given the
 

completely open 


storage condition and handling (that is, insect crawling on the 
newly arrived September shipment). 

The storage location at Peshawar is a shed type dock 
on 
the front side. Brick walls have poor mortar
 

joints which give a preferred hiding place for insects.
 

The various lots were commingled and this would permit

infestation from one shipment to travel to another. This often will
 
not happen until feeding and population pressure force some of the
 
insects to look for 
a new source of food. Insects on the outside
 
of the bags may have no correlation to the inside infestation. It
 
is common for insects to fly in soon after seed is placed on an
 
open dock. These insects would be found only on the outside of the
 
bags for a period of time.
 

Although it is possible that the July shipment became infested
 
and this infestation transferred to the September shipment, it is
 
more likely that there was not enough transfer to affect the
 
germination of the Sept. seed shipment.
 

12. Treatment of the seed was called for; the decision was made
 
to proceed. A decision was made to use Methyl Bromide. (a) How were
 
each of these decision reached? By whom and with what
 
participation? (b) What were the major considerations or decisions
 
as to when and how to treat the seeds? (c) Was the possible adverse
 
effect of Methyl Bromide on seed considered? (d) Was this reflected
 
in instructions or treatment? Were the instructions contained in
 
the decision to proceed with Methyl Bromide adequate?
 

(a) How was these decisions reached? By whom and with what
 
participation?
 

Khan Aqa Naimi of RONCO met with Mr. Daoud of DAI and Mr.
 
Amanullah of the GOP Department of Plant Protection to discuss the
 
possible fumigation. After lengthy discussion between Mr. Daoud and
 
Mr. Amanullah, one or both agreed that 
Methyl Bromide would be
 
used. DAI has since written that Mr. Daoud would not have been in
 
the decision process for this choice.
 



(b) What were the major considerations or decisions as to when
 
and how to treat the seeds?
 

Mr. Amanullah made the decision based probably on personal
 
experience and preference. He apparently had the old cans of MC2
 
on hand that were leaking and needed to be used. This may have
 
affected his decision. He stated that "Methyl Bromide was
 
recommended in the FAO Manual."
 

(c) Was the possible adverse effect of Methyl Bromide on seed
 
considered?
 

Mr. Amanullah mainly fumigates sugar cane but does some other 
fumigation. He feels even now that Methyl Bromide will not hurt the 
germination of the seed and sites the "Manual of Fumigation" 
written by my friend Dr. Ed Bond (I only helped on one very small
 
chapter of this book). Mr. Amanullah apparently has not read this
 
excellent book carefully enough. In the chapter on Methyl Bromide 
it says, "Methyl Bromide has been employed as a seed fumigant 
because of its ability to penetrate into large consignments of 
sacks and bags. Under some circumstances, however, treatment with 
this fumigant has resulted in loss of viability. Also germination 
may be delayed or the vitality of young plants impaired. Intensive 
investigations during recent years have disclosed that injury to 
germination and retardation of growth of seedlings are directly 
related to abnormally high temperature, dosage of fumigant, length 
of exposure and moisture and oil contents of the seed". 

It should be noted that he used a 32 hour exposure instead of
 
24 hours and that the temperature was probably still quite warm.
 
Bags of seed that had been wet were probably high in moisture
 
content. 

Also on the same page it says, "Because chlorpicrin is 
phytotoxic, methyl bromide containing this gas as a warning agent
should not be used on nursery stock or other living plants". The 
Methyl Bromide he used contained chlorpicrin and seeds are truly
 
living plants ,just in a dormant condition.
 

The new book, Suggested Recommendation for the Fumigation of
 
Grain in the Asian Region is even more specific and says, "Methyl
 
Bromide use should be avoided on seed required for planting or 
malting". 

As near as we can determine, Mr. Amanullah made the decision 
to use Methyl Bromide and did not realize that the chloropicrin in 
this can labeled "for soil fumigation" made any real. difference. 
He stated that it was in there to "color" the gas so that it could 
be smelled. Indeed it is in there as a warning agent but it is also
 
in there to help kill weed seeds for soil fumigation.
 



(d) Was this reflected in instructions or treatment? Were they 
adequate?
 

There were no written instructions but Mr. Amanullah did call 
his office in Karachi and they "told me to use 32-48 hour 
exposure". A 24 hour fumigation would normally be maximum for seed 
treatment with Methyl Bromide. 

(e) Once the decision was reached, who had technical
 
responsibility for overseeing treatment? Was this delegated or was
 
the decision to treat with Methyl Bromide with norm-al methods
 
assumed to be adequate guidance? Who actual|.y undertook the 
treatment under the directions provided. By whom? Who monitored the 
operation?
 

Apparently everyone placed their faith in Mr. Amanullah since 
he was with the government and had at least done more fumigation 
that any other available person. No one even examined the cans to 
see that they were not pure Methyl Bromide. Mr. Anianullah has 
certified that the seed was fumigated in his presence (see Addenda 
#19).
 

Review the methods used in treatment and assess the extent to 
which they followed the instructions given by tf- Ichnical 
decision makers and inherent or implicit instructions therein, 
considering normal practices. To what extent were the methods used 
likely to have reduced viability? Would this effect be immediate? 
Would it increase over time? What end result would be expected? 

Standard practice would be to choose a smooth surface---he 
chose a gravel surface which makes sealing less effective. Normal 
practice would include a raised head space on top of the stack to 
aid distribution of the gas. An evaporating pan should be used to 
allow slow steady aeration of the gas. A special opener would allow 
the cans to be opened from the outside and a plastic tube wou.ld 
convey the gas to the evaporating pan. A small fan would assure 
equal distribution of the gas through out the stack. Mr. Amanullah 
did none of these things. He merely put some cans under the plastic 
tarps and busted them open with a rock. This is an ineffective and 
dangerous practice. This gas is 3.2 times the weight of air and 
would cause an overdose on nearby low bags and less damage to bags 
on the top. Any Methyl Bromide getting on his clothing could cause 
serious burns. 

Most experts fee].s that the damage from Methyl Bromide occurs 
at the time of fumigation or a few days after and that it does not 
progress after that. Seed that was killed might of course break 
down and rot and this could cause some additional damage to 
adjacent seeds. 



Since Methyl Bromide with chloropicrin was used, and the 
exposure time was excessive, I would have expected a heavy 
reduction in germination of the wheat seed. Since the techniques 
employed would not have given an even distribution of gas, I would 
expect that the germination would be harmed more in the bottom bags 
than in the top bags.
 

13. Determine when and why the seed germinating began to decline 
and what the likely causes were. For example, what relative effect 
would the handiling of the seed including its exposure to the 
element and continuing possible infestation have on viability?
 

The major change in germination occurred after the fumigation 
and as a major result of the fumigation. Some loss of germination 
was due to insect infestation and some was due to rain damage bags 
due to both mold damage following the rain and greater damage of 
h i gh mo i stLure content seed du r i ng a fiumi gat i on. Seed could have 
beon rein fesLed as soon as it was aerated and this may have 
occurred. There may have been more weather related problems in 
A f'ghan i s tan. 

When and how were samples taken? Was this adequate? Do we know 
for ,ure what was sampled? For example, was i t the July or 

o p't,'.oml, r"sihipmr-n t? Were sh ipments Yegregated? Could they have been 
mi xed? 

All shipments were commingled. There is no way to tell from
 
tooking at the bag which shipment is represented. Samples are
 
blended and then tested so we wouldn't know which hag were good 
even if the bags were marked. We find no efforts other than 
continued sampling has been done to reduce loss.
 

Apparently a shipment went to Quetta and tested satisfactory.
 
Was this from the same Cargill.. lot? Why did Quetta shipment have 
high germination and Peshawar low germination?
 

The seeds ramp, from vnri,:ous farms hut all were tested at. the 
tmImn e 

fmmigated and did not get wet during transit . These were the main 
di fferences and~ probably account for the different results. No 
tests were made on Quetta seed after arrival but farmers were 

i.ime , I .I. ' 1 i I. ;iin'd we r I . Quv I.hIt sih i pmen t. was not. 

satisfied withi results.
 



CHRONOI.OGY
 

U Attention 	 E0 Important OEM Very Important 

Date PR MT Item 	 RDD Value
 

(1989)
 
Nov-Dec Seed Planted, harvested in
 

Apr-May, 1990.
 

(1990)
 
DAI Procurement Requests
 

22Mar DAI-0013 300- Certified Wheat Seed (see 010790 $230,000
 
500 specs below for Approved)
 

22Mar DAI-0014 700- Approved Wheat Seed 50 Kg 010790 $275,000
 
1000 	 double "jute" bgs; 85% ger­

mination rate; treated w/Vita­
vax 200A/Rotanil. Requested
 
Delivery Date: 1 July 1990.
 

22Mar ................ DAI recommended Cargill first of four (4) pos­
sible suppliers. Note: RONCO extended to 18
 
propective suppliers.
 

03Apr ................ 	Requests for Quotation (RFQ) which required
 
state tests and certification to include
 
origin, germination rates, laboratory re­
port to be attached to the Seed Growers
 
Certificate.
 

17Apr ................ Last date of price quotation extended from 19
 
Apr to 16 May.
 

17May ................ Of four (4) offerors, B&F of Cargill resulted
 
in Rs 8,104 for Cert/Rs6,491.50 for App (MT).
 

22May ................ Contracting Officer Approval
 
300 Certified Seed ........................ $111,267
 
700 Approved Seed ......................... $207,965
 

E24May ............... Purchase Contract #0601-DAI. Delivery to
 
take place 1 July to 30 July 1990.
 

A24May ............... DAI reports no storage space until August, re­
quests delivery be delayed.
 

30May ................ Cargill acknowledges contract.
 
300 Certified Seed of variety Pak-81 or
 

PS-85 (Rs 8,104 per MT) ............... $111,267
 
700 Approved Seed of variety Pak-81 or
 

PS-85 (Rs 6,491.50 per MT) ............ $207,965

)2Jun ................ 	Cnrqill r oqustl t.s No Object. ioll CortificaLe it) 

order for Federal Seed Certification Depart­
ment Department (FSCD) to inspect, supervise 
processing, and tag seed bags. 

E03Jun ............... 	Agricides (Pvt) LimiteA in reply to RONCO
 
regrets they lack capability to test seed.
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*04Jun ............... 	Pakistan Council 
of Scientific & Industrial
 
Research Laboratories Complex in response to
 
RONCO request reports lack of capability to
 
give complete analysis of seed.


09Jun ................ 
Cargill again urgently requests NOC necessary
 
necessary for the FSCD to inspect and make
 
certification. CF: DAI.
 

ElOJun ............... 
RONCO queries DAI for their selection of sacks
 
for Wheat Seed and No Objection Certificate
 
(NOC) from GOP. Followup to O6Jun memo.


*12Jun ............... 	DAI replies they will 
attempt to provide NOC
 
for wheat seed which is ultimately exported;
 
meantime, sole requirement is for seed to be
 
delivered to Peshawar and Quetta.


E17Jun ............... 	DAI explains only 300 MT for ADT (100 MT
 
Pak 81/100 MT Pirsabak 85 to DAI W/H Quetta
 
and 100 MT Pak 81 to DAI W/H Nasirpur.


*21Jun ............... Cargill 
ltr to DAI (Hauss) for inspection and
 
selection of type bag to be used for seed.
 

*22Jun ............... 
RONCO queries DAI to clarify delivery instuc­
tions for the 700 MT. 
RONCO was asked to de­
liver 200 MT to MCI in Quetta; balance to
 
Peshawar. 
Now, 200 MT still to MCI-Quetta and
 
now 200 MT to DAI-Quetta.


*24Jun ............... DAI Memo Disposition of 1000 MT. 
 900 MT to
 
Quetta (500 DAI-PSA; 200 DAI-ADT; 200 MCI).
 
100 MT to Peshawar.
 

M27Jun ............... 	RONCO Fax 
to DAI advises that Rodamine (pink
 
dye) is commonly used in Pakistan with seed
 
treatment fungicide, Vitavax-200A ILO Rotanil
 
(red dye) specified in purchase contract.
 
Requests concurrence to switch and again re­
quests DAI's decision on bags.


027Jun ............... 	DAI (Hauss) verbably concurred w/Rodamine.

E27Jun ............... RONCO Fax to Cargill states DAI concurs w/
 

Rodamine; DAI had already informed Cargill

directly of bag selection; and provides de­
livery instructions, 900 MT to Quetta and
 
100 MT to Peshawar. Ref DAI 24 & 27 Jun Fax's
 
to RONCO.
 

17Jul ................ Cargill shipment advice that 100 MT Certi­
fied Pak-81 variety treated w/Vitavax-200A
 
at 2 Kg/MT and Rodamine at 1 Kg/MT was ready
 
for shipment to Peshawar. Shipped 21July.


*18Jul ............... 	DA informs RONCO that 200 MT 
for MCI in
 
Quetta must be further shipped to Chaman.
 
On 19Jul DAI verbably agrees to increased
 
shipping charges due 	to Chaman rqmt.


0018Jul .............. 
RONCO Fax alerts DAI of shipment to Peshawar,
 
ascertains their readiness to receive at the
 
DAI W/H, and requests a receiving official
 
be available to receipt for the shipments.
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119Jul .............. 
DAI Memo (Haskell) acknowledges readiness
 
to receive on 22July.


22Jul ................ Cargill shipment advice that balance of 200
 
MT Certified Pak-81 variety ready for ship­
ment to Quetta/Chaman. Approved Pak-81 seed
 
shipments would commence 24Jul.
 

BE22Jul .............. DAI received 60 MT Nisirpur W/H Lot #3718
 
*f23Jul .............. DAI received 40 MT Nisirpur W/H Lot #3717
 
DI31Jul .............. Total delivery of 
1,000 MT should have been
 
017 Jul to complete had not DAI requested delay.


25Jul ............. GOP Federal Seed Certification Department
 
(FSCD) Certificate of Laboratory Analysis
 
#385, #386, #387 for Certified Seed show
 
Germination Rates of 91-93 percent.


E24Jul ............... RONCO Fax to Cargill specifies instructions
 
for 900 MT to Quetta (200 MT Approved to MCI
 
in Chaman; 200 Certified to DAI-ADT; 500 MT
 
Approved to DAI-ASSP). QUETTA.


00O3Aug .............. DAI 
received 200 MT Certified Wheat Seed in
 
Quetta/Chaman.


*19Aug ............... 	DAI Memo requesting shipment of 200 MT of
 
Cargill wheat seed to Chaman; 100 MT of Urea
 
to Chaman; and, 
180 MT of DAP to Quetta.


NUI2OAug ............. 	RONCO Fax to DAI clarifying shipping in­
structions: Cargill has delivered 300 MT
 
of Certified seed. 700 MT of Approved seed
 
(500 MT for DAI-ASSP in Quetta; 200 for MCI-

Chaman) yet to be delivered. See 24May request

for delay. However, Cargill has indicated
 
that DAI has queried them concerning a change
 
in quantity and/or destination. Please advise


22 Aug to as such will necessitate a contract change.

12Sep .............. GOP Federal Seed Certification Department
 

(FSCD) Certificate of Laboratory Analysis
 
#392, #393, #394, #395 for Approved Seed show
 
Germination Rates of 91-94 
 percent.


EII26Aug ............. 	RONCO Fax to DAI 
requesting disposition of
 
700 MT of wheat seed.
 

NN028Aug ............. 	DAI Memo requests shipment of 500 MT seed
 
to DAI W/H vic Peshawar at Nasirpur. The
 
balance of 200 MT had already been shipped
 
by Cargill to Quetta on 27Aug and 29Aug.


5I0 (Date Unk) 
....... DAI contacted Cargill and requested name of
 
person to provide fumigation service for
 
their Nasirpur Warehouse.
 

EEO3Sep .............. 	DAI received 100 
MT signing "I am satisfied
 
with the quantity, quality and weight of the
 
commodities." (70 MT Lot #3719; 
30 MT Lot
 
#3723).
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*i04Sep .............. DAI received 70 MT signing above statement.
 
(70 MT Lot #3723)
 

*EO8Sep .............. DAI received 130 MT signing above statement.

" (20 MT mixed Lots #3723/3719; 20 MT Lot
 
#3719; 80 MT Lot #3723; 10 MT Lot #3724)
 

t;12Sep .............. DAI received 90 MT signing above statement.
 
(70 MT Lot #3724; 20 MT Lot #3719).
 

IIN12Sep ............. DAI EXPATS discover infestation in wheat at
 
Nasirpur Warehouse.
 

*U13Sep ............. DAI received 110 MT signing above statement.
 
(80 MT Lot #3724) Note: Figures slightly off,
 
there needs to be a reconciliation to show
 
that every MT by Lot was delivered to DAI and
 
signed for.
 

0lB16Sep ............. DAI received .200 MT signing above statement.
 
OH013Sep ............. 	Cargill ltr to DAI (Hauss) reponding to
 

earlier (date unknown) DAI request for person
 
to provide fumigation service for their W/H
 
in Nisirpur vic Peshawar: Mr. Butt, Plant
 
Protection Agency, Peshawar. Letter draws
 
DAI attention to fact DAI warehouse conditions
 
are very condusive for development of insects
 
and seed should be stored in properly fumiga­
ted warehouse.
 

00120Sep ............. 	DAI Memo to RONCO inforns of 12Sep DAI inspec­
tion which resulted in the identification of
 
at least two species of grain beetles. "RONCO
 
should make the investigation. We don't want
 
to give ourselves extra work/responsibility."
 
Even last shipment of wheat to Naserpoor was
 
infested thus it appears seed was contaminated
 
before it reached our storehouse.
 

120Sep ............... 	Cargill Fax to RONCO stating wheat seed was
 
duly inspected and analyzed by FSCD. Presence
 
of even a single living insect would disquali­
fy the seed. Each lot passed through this
 
inspection. FSCD certificates have been pro­
vided. Conditions in this poor warehouse would
 
be conducive to insect multiplication
 
especially with temperature and humidity of
 
the August-September time frame. As gesture
 
of good will Cargill will "foot the bill for
 
fumigation, even at this stage."
 

N0020Sep ............. RONCO office in Quetta reports DAI-Quetta said
 
seed was received without any insect infesta­
tion.
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0120 Sep ............. 	RONCO Fax to DAI on which DAI wrote the name
 
of their representative for the fumigation
 
effort. Mr, Daoud appeared at the RONCO-

Peshawar office with the paper and presented
 
himself as the DAI representative. Mr. Daoud
 
was known to RONCO people from prior associa­
tion with him as an entomologist with the
 
Plant Protection Department in Kabul.
 

812OSep-O4Oct ........ RONCO as a gesture of good will took the name
 
of the fumigation agency furnished DAI and
 
agreed to coordinate the effort the first
 
time. Cargill paid the bill, RONCO coordinated
 
and provided the labor, Depar'foLent of Plant
 
Protection and DAI provided Techn~ical Assist­
ance.
 

IIE25Sep ............. Department of Plant Protection (Amanullah),
 
DAI (Daoud), RONCO (Naimi) visited DAI Nasir­
pur warehouse and Amanullah found: Warehouse
 
is not ideal, open to showers of rain, infes­
tation is very high, stock needs immediate
 
fumigation. RONCO rep listened as Amanullah
 
and Daoud discussed and decided on fumigant.


IhE26Sep ............. Fumigation started with Methyle Bromide @ one
 
tablet per CFT exposure 32 hours. Amanullah
 
and Daoud were present throughout and Dawood
 
provided Technical Assistance with methodology
 
to RONCO laborers provided to do the reware­
housing at the DAI warehouse in such as
 
obtaining a correct airlock.
 

*O4Oct ............... GOP Department of Plant Protection Certificate
 
that 594.300 MT of wheat seed was fumigated
 
in presence of Amanullah, Entomalogist.


*1160ct .............. O/AID/REP Memo, Status of DAI Procured Wheat
 
Seed. Cites lessons learned for DAI.
 
Infestation was local and not transmitted;
 
methyl bromide was fumigant; toxicity breaks
 
down quickly which is important in the event
 
the seed is ground and eaten. DAI technical
 
staff have taken all necessary measures to
 
treat the seed and preserve its quality once
 
the investation was discovered.
 

*20Dec ............... RONCO Fax to Cargill concerning allegation
 
that Afghan farmers complained about poor ger­
mination of fumigated wheat seed. Requested
 
Dr. Rahman Khan to visit DAI in Peshawar.
 

*26Dec ............... Rahman accepts but warns germination in wheat
 
seed is affected only have seed is attacked
 
by pests. Told DAI officials in Jul 90 that
 
wheat seed should be treated every month after
 
July.
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1991 
01Jan ................ 	Cargill ltr reporting on visit: DAI storage
 

facilities below standard and should not be
 
used for storage of seed. Fumigation should
 
have been continued each month. Fumigant used
 
should have been properly checked. Phostoxin
 
should be used in future.
 

03Jan ................ 	Cargill ltr acknowledging they located the
 
Fumigation Agency in Sep90. Monitoring should
 
have been checked by local authorities in
 
Peshawar.
 

05Jan (undated) ...... DAI Memo to O/AID/REP, Low Germination Rate
 
for Wheat Seed Provided by Cargill. History,
 
status. DAI believes seed germination rate
 
is not caused directly by insect infestation
 
and that Cargill is responsible for improper
 
fumigation resulting 	in low yields.
 

13Feb ................ 	Cargill ltr that Cargill helped DAI in loca­
ting the Fumigation Agency. Monitoring should
 
have been by local authorities. Germination
 
rates of samples taken during 30Dec meeting:
 
#1:65 percent; #2:73 percent; #3:61 percent.
 

05Mar ................ 	DAI Memo to RONCO VP stating that Mr Daoud
 
was not in the line of decision making for
 
selection of a fumigant.
 

820Apr .............. 	DAI International Development Services, Ltd.
 
Report (Dr. Michael Colegrove, Agronomist,
 
formerly with Pioneer Seeds) Analysis of the
 
Loss of Seed Quality at the Warehouse of
 
Nasirpoor.
 

8MI21Apr ............. AIDREP Memorandum, RONCO Procurement #DAI-0062
 
"Wheat Seed," tasking RONCO to contract an
 
outside person/firm to prepare a formal
 
report. Enclosures:
 

............. 20Mar Theodore B. Carter, RLA memo to Robert
 
Bakley with advice on how to proceed.
 

............. 13Mar Philip Church, ADO, memo to Gary Lewis
 
with advice on investigating cause and respon­
sibility, arrangement for recovering USG
 
funds, and disposal of wheat seed.
 

............. Undated Richard Smith, DAI COP, memo to Gary
 
Lewis, Low Germination Rate for Wheat Seed
 
Provided by Cargill.
 

............. 5 Mar RONCO fax with comments concerning DAI's
 
memo to Gary Lewis.
 

............. 27 Feb Richard Smith Fax to Gary Lewis and
 
Phil Church, Low Germinating Seed, reporting
 
what was reported as tenetive conclusions from
 
a DAI/RONCO meeting.
 

............. 25 Feb RONCO Fax to DAI providing analysis of
 
"1,000 MT Wheat Seed for DAI."
 

*E25Apr .............. AIDREP approval of Vernon E. Walter to travel
 
to Pakistan and prepare above report.
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RONCO CONSULTING CORPORATION
 
House No. 6, Street 66, F-7/3, islarnabad, Pakistan. Tele: 813679, 812893 Tx: 54272 RONCO Pk, Fax: 051-825375 

Washington Office: 
1629 K Street 
Suite 300 
Washington. D.C. 20006 
(202) 785-2791 

California Office: 
1995 University Avenue 
Suite 300 
Berkeley, CA 94707 
(415) 548 -,922 

April 5, 1990 

Pakistan Seed Corporation 
16 Ferozepur Road 
Lahore
 

Dear Sir:
 

We invite your company to quote your best price for 
the supply of
 

on Attachment "A", on FOB/Peshawar basis.
 item(s) as specified 

Our REQUEST FOR OUOTATION (RFQ) No. RCC-0160/0161 

are attached
 

herewith. Please complete and send to this 
office in sealed
 

not later than April 19, 1990. 
envelope to the undersigned, corner of 
Following marking should appear on the bottom left 

envelop: 

RONCO RFQ NO. RCC-01.60/0161
 
Last date of Quote. April 19, 1990.
 

than one
 
can quote more than one price if, you have 

more

You 

quality to offer. Quotations received by telex or beyond the last 

date will not be accepted.
 

RONCO will consider award of contract to 
Company offering best
 

competitive price, quality of product and 
best delivery schedule. 

However RONCO has the right to reject part or whole of this RFQ 

wihout any notice. 

Please, send your product specifications 
alongwith brochures with
 

quotation.
 

We look forward to hearing from you. 

Sincerely,
 

Irshad A. Akhtar 
Sr. Procurement officer
 

RONCO/Islaaabad.
 

Encl; a/s 



RONCO CONSULTING CORPORATION
 
H-6, ST-66, F-7/3
 
Islamabad, Pakistan
 

REQUEST FOR QUOTATION (RFQ)
 

REQUEST FOR QUOTATION RFQ No. RCC-0160/0161 I RFQ Date:
 
(This is not an order) April 3, 1990
 

PR No. DAI-0013/0014-90
 

DELIVERY TERMS [ fEQUIRED LELTVERY:
 
Nct latei than July 1, 1990
 

FOB : Peshawar
 

TO: 
 FOR INFORmATION CALL
 
Pakistan Seed Corporation Ltd Khaliq Parvez
 
16 Ferozepur Road
 
Lahore 
 Tel: 813679-812893
 

Tlx: 54272 RONCO PK
 
Fax: (051) 825375
 

Dear Sir:
 

RONCO Consulting Corporation, acting as Purchasing Contractor for
 
the United States Agency For International Development (USAID)

solicits quotation for supply of goods and services as 
described
 
in attachment "A" to this RFQ.
 

Should your company be interested in participating in this RFQ,
 
please send in your quotation for the requested goods/services
 
so as to reach this office by the last date, as indicated below.
 
Terms and Conditions for this RFQ are as described in attachment
 

Offerors invited to send their price quotation are under no
 
obligation to do so. 
At the same time they w.ll not be reimbursed
 
for any cost, incurred in preparation and subiLission of their
 
quotation.
 

All offerors are requested to sign and submit their price quotation
 
on attachment "A" and also the letter of undertaking, attachment "C",
 
to validate their offer.
 

Procurement Office
 
RONCO
 
Islamabad
 

Closing time and date for receipt
 

of quotation at RONCO office, Islamabad Date: April 19, 1990
 

1200 firs
 



RONCO CONSULTING CORPORATIOi,
 
H-6, ST-66, F-7/3
 
Islamabad, Pakistan
 

REQUEST FOR OUOTATION (RFO)
 

REQUEST FOR QUOTATIF, RFQ No. 	 RFQ Date:
(This 	 is not an order) RCC-0160/0161
FR No. DAI-0013/0014 
90 
 April 3, 1990
 

DELIVERY TERMS 	 REQUIRED DELIVERY:
 

FOB : Peshawar 	 Not later than July 1, 1990 

TO: 	 Edgro (Pvt) Ltd. FOR INFORMATION CALL 
Liaison Office: 18-1st Floor 
Chauburji Shopping Centre Khaliq Parvez 
46, Multan Road 	 Tel: 813679-812893 
Lahore-25 	 TIx: 54272 RONCO PK
 

Fax: (C)'51) 825375 

Dear Sir:
 

RONCO 	Consulting Corporation, acting as Purchasing Contractor for
 
the United States Agency For International Development (USAID)
 
solicits quotation for supply of goods and services as described
 
in attachment "A" to this RFQ.
 

Should your company be interested in participating in this RFQ,
 
please send in your quotation for the requested goods/services
 
so as 
to reach this office by the last date, as indicated below.
 
Terms and Conditions for this RFQ are as described in attachment
 
11BII . 

Offerors invited to send their price quotation are under no
 
obligation to do so. At the same time they will not be reimbursed
 
for any cost, incurred in preparation and submission of their
 
quotation.
 

All offerors are requested to sign and submit their price quotation
 
on attachment "A" and also the letter-of undertaking, attachment "C", 
to validate their offer.
 

Procurement Office
 
RONCO
 
Islamabad
 

Last date for receipt of quotation 
at RONCO office, Islamabad Date: April 19, 1990 

10nn U­



RONCO CONSULTING CORPORATION
 
House No. 6, Street 66, F-7/3, Islarnabad, Pakistan. Tele: 813679, 812893 ,Ix: 54272 RONCO Pk, Fax: 051-825375 

ishington Office: California Office: 
29 K Street 1995 University Avenue 
ite 300 Suite 300 
ishington. D.C. 20006 Berkeley. CA 94707 
)2)785-2791 (415) 548-3922 

April 10, 1990
 

ADDENDUM NO. 1
 

TO
 
REQUEST FOR QUOTATION NO: 0160/n161
 

In connection with the procurement of the Certified and Approved
 
Wheat Seeds, following requirement is aeded to the Terms and
 
Conditions of the above RFQ:
 

The selected supplier will be required to provide following
 

additional information along with their invoic_ to RONCO:
 

(a) 	The seed was grown in (country)
 

(b) 	The seed wbs sampled by an ,Eficial of, and tested in,
 
a laboratory of (state).
 

(c) 	The seed was put up in packages of container for end­
users, labeled with all of the following:
 

(1) 	Seed lot number;
 
(2) 	Kind, or kind and variety;
 
(3) 	Weed seed;
 
(4) 	Inert matter;
 
(5) 	Germination and hard seed;
 
(6) 	Names and rates of noxious weed-seed occurrence
 

(Nnichmust conform to laws of the importing
 
country).
 

(7) 	Month/Year in which purity and germination tests
 
were completed;
 

(8) 	If seed was treated, chemicals with which treated
 
and cautionary statement if advisable.
 

(d) 	Not more than twelve (12) calendar moths have elapsed
 
since last day of month when germination test was
 
completed (when seed is packaged in hermetically sealed
 
containers).
 

(e) 	Samples of the shipping lot will be retained fo, one
 
year by the (Grower), and a copy of the labo:ratory
 
purity and germination test analysis will be retained
 
by the laboratory for not less than three (3) years.
 

The laboratory report shall be prepared under the letterhead of
 
the laboratory, dated, and signed by a person, such as a seed
 
technologist, making the analysis, and shall be attached to the
 
Seed Grower's Certificate.
 



The Seed Grower's Certificate shall be issued under the
 
letterhead of the Grower. It shall identify the Supplier's
 
transaction by letter of credit number and bank, and identify the
 

lot involved. The Certificate shall be dated and signed by an
 
individual authorized to bind the grower and shall be issued to
 
the Supplier.
 

All other terms and conditions of the RFQ No. 0160/0161 remain
 
unchanged.
 

Irshad A. Akhtar 
Sr. Proc. Officer 



RONCO CONSULTING CORPORATION
 
House No. 6, Street 66, F-7/3, Islamabad, Pakistan. Tele: 813679, 812893 TIx: 54272 RONCO Pk, Fax: 051-825375 

Washington Office: 
1629 K Street 

California Office: 
1995 University Avenue 

Suite 300 Suite 300 
Wishington, D.C. 20006 
(202) 785-2791 

Berkeley, CA 94707 
(415) 548 -3922 

April 17, 1990
 

ADDENDUM NO. 2 
TO
 

REQUEST FOR QUOTATION NO. 0160/0161
 

In connection with the procurement of the Certified and Approved
 
Wheat Seeds, please note that the last date of receipt of Price 
Quotation against above Request For Quotation (RFQ) has been
 

extended from April 19, 1990 to May 16, 1990.
 

Irshad A. Akhtar 
Sr Procurment Officer
 
RONCO/Islamabad
 



RONCO CONSULTING CORPORATION
 
TERMS AND CONDITIONS OF RFQ
 

I. ELIGIBILITY OF COMMODITY 

The authorized source for the goods as listed in the
 
attachment "A" is Pakistan. There are, however, a few
 
restrictions regarding the purchase of goods manufactured in
 
certain countries outside United States. The final product
 
that is offered by the prospective offeror will not be
 
accepted under this RFQ if it contains any component or part
 
made in any of the following country:
 

1. Albania 13. Lithuania
 
2. Afghanistan 14. Mongolia
 
3. Bulgaria 15. North Korea
 
4. Czechoslovakia 16. People's Republic of
 
5. Cambodia Yemen (South Yemen)
 
6. Cuba 17. People's Republic of
 
7. Estonia China
 
8. German Democratic 18. Poland
 

Republic 19. Romania
 
9. Hungary 20. Syria
 
10. Iran 21. USSR
 
11. Laos 22. Vietnam
 
12. Libya.
 

Prospective of ferors are therefore advised that any Product
 
or Goods made in, or containing component made in any of the
 
above noted country, must not be offered. In case any
 
product after delivery to RONCO's designated point is found
 
with components or product from any above noted country,
 
will be returned to the supplier at his/her cost.
 

I. QUOTATION DEADLINE
 

Quotation must be received at the RONCO's office on or
 
before the last date of quotation as indicated on the cover
 
page of the RFQ. Late quotation may be considered at the
 
discretion of RONCO.
 

II. VALIDITY PERIOD
 

Quotation must remain valid for not less than thirty (30)
 
calendar days after the last date for receipt of price
 
quotation as specified on the front page of this RFQ.
 
Quotation offering less than this period may not be
 
considered.
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Terms & Conditions
 

IV. BASIS OF QUOTATION 

Unless otherwise specified for individual line items,
 
delivery terms under this procurement will be as indicated
 
on the front page of this RFQ. Offerors should include
 
in their quotations the inland transportation to the
 
designated delivery points and handling charges.
 

V. 	 GRATUITIES
 

(a) 	 The right of the Supplier to proceed may be terminated by 
written notice if, after notice and 1ci ri rcy, t!-e 'Pouururltlu 
Officer of RONCO determines that the Supplier, its agent, or 
another representative ­

(1) 	 Offered or gave a gratuity (e.g., any entertainment or
 
gift) to an officer, official, or employee of RONCO;
 
and
 

(2) 	 Intended, by the gratuity, to obtain a contract or
 
favorable treatment under a contract.
 

(b) 	 The facts supporting this determination may be reviewed by
 
any court having lawful jurisdiction.
 

kc) If this contract is terminated under paragraph (a) above,
 
RONCO is entitled to pursue the same remedies as in a breach
 
of contract.
 

(d) The rights and remedies of RONCO provided in this clause
 
shall not be exclusive and are in addition to any other
 
rights and remedies provided by law or under this contract.
 

VI. NEGOTIATION
 

1. Lowest responsive quotations are anticipated and it is 
expected that the selection of supplier will depend on
 
the basis of such quotations. RONCO, however, reserves
 
the right to negotiate prices and delivery period with
 
the prospective suppliers prior to issuance of a
 
Purchase Contract. Such negotiation will be 2onducted
 
in accordance with AID's regulations.
 

2. 	 RONCO reserves the right to waive any minor
 
informalities in the price quotation and the offer, if
 
it appears in the project's best interests to do so; to
 
reject the quotation of any firm if in RONCO's
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Terms & Conditions
 

judgement and with AID's concurrence, the
 
firm 	is not fully qualified to provide the
 
commodities and services as specified in the
 
RFQ; or reject/cancel all quotation.
 

3. 	 RONCO reserves the right to award a contract based upon
 
increase or decrease of upto fifty percent (50%) (Plus
 
any fraction necessary to equal a whole numver) of the
 
full quantity of the item(s) required.
 

VII. TRANSFER OF TITLE
 

(a) 	 Title to supplies furnished under this contract shall pass
 
to RONCO upon formal acceptance, regardless of when or where
 
RONCO takes physical possession, unless the contract
 
specifically provides for earlier passage of title.
 

(b) 	 Unless the contract specifically provides otherwise, risk of
 
loss of or damage to supplies shall remain with the
 
Contractor until:
 

(1) 	 Delivery of the supplies to a carrier, if
 
transportation is F.O.B. origin; or
 

(2) 	 Acceptance by RONCO or delivery of the supplies to
 
RONCO at the destination specified in the contract,
 
whichever is later, if transportation is F.O.B.
 
destination.
 

(c) 	 Paragraph (b) above, shall not apply to supplies that so
 
fail to conform to contract requirements as to give a right
 
of rejection. The risk of loss of or damage to such
 
non-conforming supplies remain with the Contractor until
 
cure or acceptance. After cure or acceptance, paragraph (b)
 
above, shall apply.
 

(d) 	 Under paragraph (b) above, the Supplier shall not be
 
liable for loss of or damage to supplies caused by the
 
negligence of an officer, agents, or employee of RONCO
 
acting within the scope of their employment.
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VIII.PAYMENT OF TAXES, DUTIES OR SIMILAR IMPOSITIONS:
 

A.I.D. is not permitted to finance identifiable taxes,
 
duties or similar impositions of the Government of Pakistan
 
and/or its political subdivision agencies. This requirement
 
applies to imported as well as locally produced commodities
 
and "shelf items". Accordingly, unless A.I.D. shall
 
otherwise agree in writing, no A.I.D. funds may be used, nor
 
iill they be reimbursed, to pay any identifiable customs
 
duties, taxes, tariffs, or similar impositions of the
 
Government of Pakistan and/or its political subdivisions or
 
agencies.
 

IX. TERMS OF DELIVERY 

The term "F.O.B. Delivery", to which this purchasing 
contract is subject, means: 

(a) 	 Delivered free of expense to the RONCO's named point of
 
destination;
 

(b) 	 That it shall be the responsibility of the
 
Supplier to perform the following:
 

(1) 	 Provide for, pay and bear all costs for transport
 
to the named point of destination;
 

(2) 	 Obtain and dispatch promptly to the
 
consignee, or his agent,
 
delivery/supply challan/delivery
 
order to the named point of
 
destination;
 

(3) 	 Be responsible for any loss or damage, or both,
 
until the goods have been delivered and accepted
 
at destination;
 

(4) 	 Provide to Receiving Officer, delivery orders, or
 
any other documents issued for the supplies.
 

X. PACKING
 

Packing must be sufficient as specified in Purchasing
 
Contract to ensure undamaged arrival at final destination,
 
fully covered to exposure to atmosphere or open storage.
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XI. GUARANTEE
 

The Supplier warrants that the commodities/supplies will be
 
same as those specified in his/her offer specification or
 
the samples submitted at the time of quotation which were
 
thoroughly reviewed and approved by RONCO prior to award of
 
this contract. Further, the Supplier guarantees that all
 
materials will be free from any defects attributable to the
 
Supplier. The Supplier shall, within a reasonable time after
 
receipt of such notice, replace the defective material at no
 
extra cost to RONCO. Unless this contract specifies
 
otherwise,the Contractor represents that the supplies and
 
components are new and are not of such age or so
 
deteriorated as to impair their usefulness or safety.
 

XII. EXTRAS
 

Except as otherwise provided in this contract, no payment
 
for extras shall be made unless such extras and the price
 
therefor have been authorized in writing by RONCO.
 

F. ED-PRICE:
XIII.CHANGES - ..

(a) 	 RONCO may at any time, by written order,and without notice
 
to the sureties, if any, make changes within the general
 
scope of this contract in any one or more of the following:
 

(1) Method of shipment or packing.
 

(2) Place of delivery.
 

(b) 	 If any such change causes an increase or decrease in the
 
cost of, or the time required for, performance of any part
 
of this work under this contract, whether or not changed by
 
the order, RONCO shall make an equitable adjustment in the
 
contract price, the delivery schedule, or both, and shall
 
modify the contract.
 

(c) The Supplier must submit any "proposal for adjustment"
 
(hereafter referred to as proposal) under this clause within
 
30 days from the date of receipt of this written order.
 
However, if RONCO decides that the facts justify it, RONCO
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may receive and act upon a proposal submitted before
 
final payment for the contract.
 

(d) 	 I.,the Supplier's proposal includes the cost of property
 
made obsolete or excess by the change, RONCO shall have the
 
right to prescribe the manner of the disposition of the
 
property.
 

(e) 	 Failure to agree to any adjustment shall be a dispute under
 
the Dispute clause. However, nothing in this clause shall
 
excuse the Supplier from proceeding with the contract as
 
changed.
 

XIV. DOCUNENTATION FOR PAYMENT 

The Supplier shall submit documents as specified below in 
requesting payments: 

a. 	 Original copy of the Supplier invoice showing description,
 
quantity, unit price, total price, and the basis of delivery
 
of commodity. In the case of pharmaceutical products add the
 
following information: Expiry date of each product and the
 

quantity of each active ingredient in each item shall be
 
identified by its "established name". The invoice shall be
 

personally signed on all copies by the Supplier or his duly
 
authorized representative and the name of the firm must be
 
identical to that shown on the purchasing contract.
 

b. 	 Warehouse receipt evidencing delivery to the designated
 
point.
 

XV. PAYMENT 

Unless otherwise specified, payment shall be made in Pak
 
Rupees by check, in an amount invoiced by the Supplier,
 
within 30 days after completion of the shipment and receipt
 
and acceptance by the designated office.
 

XVI. GRACE PER TD
 

A ten (10) clay grace period may be given against late
 
delivery in part or whole for the life of the contract. It
 
is critical to understand that gace period does not give
 
approval for delays considered reasonable by Supplier
 
judgement. Rather, RONCO must be notified in writing and in
 



Page # 7
 
Terms & Conditions
 

return must respond with approval in writing to
 
consider the delay excusable under the terms of the
 
"Grace Feriod". Written communication must be in the
 
form of a telex to facilitate timely and documented
 
exchange of information.
 

XV. FORCE MAJEURE
 

Except with respect to default of a subcontractor, the
 
supplier shall not be liable for any excess costs if the
 
failure tx perform the contract arises out of causes beyond
 
the con rcl and without the fault or negligence of the
 
Supplier and if the Supplier within twenty (20) days from
 
the beginning of any such Force Majeure notifies RONCO of
 
such prevention of performance and the cause thereof. Such
 
causes may include but are not restricted to, acts of Buyer,
 
fires, floods, epidemic, quarantine restrictions, strikes,
 
freight embargoes and unusually severe weather, but in every
 
case the failure to perform must be beyond the control and
 
without the fault or negligence of the supplier. The
 
Supplier shall not be liable for any e:cess costs for
 
failure to perform, unless the supplies or services to be
 
furnished by the subcontractor were obtainable from other
 
sources in sufficient time to permit the Supplier to meet
 
the required delivery schedule.
 

XVI. TERMINATION BY RONCO FOR CONVENIENCE
 

This contract may be terminated by RONCO in whole,'or from
 
time to time in part, whenever the RONCO shall determine
 
that it is in the best interest of the project to do so.
 

Termination shall be effected by registered letter to the
 
Supplier. The letter shall specify the extent to which
 
performance is terminated, the effective date of
 
termination, and the steps which should be taken by the
 
Supplier. With respect to goods which are completed and
 
ready for delivery by the effective termination date, RONCO
 
agrees to accept delivery thereof at the contract price
 
and terms. RONCO may elect to accept delivery of
 
material which is not complete and pay Supplier a
 
prorated amount of the contract price. No payment
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shall be made by RONCO for any material not yet in
 
process of manufacture on the effective date of
 
termination. Other arrangements may be agreed upon
 
between Supplier and RONCO. Supplier shall submit to
 
RONCO its written claim within one month of the 
effective date of termination. In deciding the amount
 
due, all settled claims which RONCO may have against
the Supplier in connection with this con' -act will be 
deducted. Any disagreement regarding termination
 
amounts or procedures shall be settled under the clause
 
of this contract entitled "Disputes." 

XVII. 	TERMINATION FOR IEFAIULT 

a. RONCO may, by registered mail to the Supplier, 
terminate the whole or part of this contract in any one 
of the following circumstances; 

(1) 	 If the Supplier fails to make delivery of the 
equipment within the time specified herein or any
extension thereof, or 

(2) 	 If the Supplier fails to perform any of the other 
provisions of this contract or so fails to make 
progress as to endanger performance3 of this
 
contract in accordance with the terms, and in
 
either of these two circumstances does not cure 
such 	failure within a period of ten (10) days (or
 
such 	longer period as RONCO may authorize in 
writing) after receipt of notice from RONCO
 
specifying such failure.
 

b. In the event RONCO terminates this contract in whole or
 
in part as provided in (a) of this clause, the RONCO 
may procure, upon such terms and in such manner as 
RONCO may deem appropriate, supplies similar to those 
so terminated, and the Sup[2.ier shall be liable to 
RONCO for any excess costs for such similar supplies.
Supplier shall continue performance of this contract to 
the extent not terminated. 

XVIII. DISPUTES 
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All disputes arising in connection with this contract
 
shall be decided under the Rules on Conciliation and
 
Arbitration of the International Chamber of Commerce,
 
by one or more arbitrators appointed in accordance with
 
the rules.
 

XIX. 	 INSPECTION 

All commodities supplied under this RFQ (including raw
 
materials, components, intermediate assemblies and end
 
products) shall be subject to inspection and test at the
 
request of RONCO. The supplier will provide all necessary
 
assistance to RONCO's inspector at the time of such
 
inspection. Any item/goods/equipment found not acceptable
 
because it is substandard, not meeting the required
 
specification or other reason will not be supplied and
 
instead a replacement will be provided.
 

XX. LITERATURE & SAMPLES
 

Where the quotation refers to a particular model or product
 
of an equipment and machinery of a manufacturer, the offeror
 
shall furnish performance data and characteristics of the
 
offered equipment. This should demonstrate conformity with
 
requirements of the specifications. Catalog cuts and/or
 
photographs indicating general configuration and dimension
 
of the offered equipment can also be furnished.
 

Where the RFQ is for pharmaceutical items or surgical
 
instruments, prospective offerors must send with their price
 
quotation a sample of each line item offered. This sample
 
will 	be returned if quotation not accepted or in case of
 
order, the sample will be adjusted against delivery.
 

XXI. SPECIAL PROVISIONS
 

1. Delivery of selected items will be on the basis of FOB
 
designated Warehouse, in domestic packed
 
boxes/packages/containers.
 

2. 	 Electrically operated items must be operable on 220 volt,
 
50 cycles, with the voltage and phase as indicated for such
 
items in the technical specifications. Any item with 50/60
 
cycle will not be acceptable and supplier will be
 
responsible for return of such item if found, upon delivery
 
at the project site, and all charges will be to the account
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RONCO CONSULTING CORPORATION 
DESCRIPTION OF MATERIAL & PRICE QUOTATION 

Attacnrenr -K 

RONCO RFQ NO: RCC-160 

ORIG PR NO: 

RONCO PR NO: DAI-0013-90-PK/06 

LINE TOTAL SUPPLIER'S ITEM SUPPLIER'S COUNTRY VALIDITY
 
ITEM ITEM DESCRIPTION UNIT QUANTITY DESCRIPTION (If PRICE PER ORIGIN DATE OF
 
NO. UNITS different than UNIT OFFER
 

requested)
 

Certified Wheet Kg 500 M/T
 
Seeds
 

Complete specs
 
and bagging on
 
attached sheet
 

COMPANY NAME & ADDRESS SIGNATURE DATE TITLE STAMtP
 

Exact Date of delivery
 



RONCO CONSULTING CORPORATION
 
SPECIFICATIONS FOR CERTIFIED WHEET SEED
 

VARIETY: Pak 81 OR Pirsabak 85
 

QUANTITY: 500 M/T
 

SIZE OF BAGS: 50 Kilograms
 

BAGGING: Double jute Bag, NEW, stenciled with the
 
following marking: 

Company Name 
Variety Name 
Certified Seed 
50 KG 
Finnanced by USAID 

DELIVERY: Peshawar 

SEED QUALITY: Genetic Purity 99% 
Germination Rate 85% 
No Living Insect 
Weed Seeds 5 to 10% per Kg Maximum 
Inert Matter 2% maximum 
Brokens 0% (NIL) 
Mositure Content Less than 12% 

TREATMENT: All seed shall be treated with Vitavax 200A
 
at the rate of 2 Kilogram per metric ton
 
and the standard amount of Rotanil (red dye).
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RONCO CONSULTING CORPORATION
 
House-6, Street-66, F-7/3
 

Islamabad, Pakistan
 
Telex 54272 RONCO PK
 

Telephone 813679 - 812893 Fax 051-825375
 

PURCHASE CONTRACT
 

PURCHASE CONTRACT NO: RONCO-0601-DAI DATE: May 24, 1990
 

COMPANY NAME : Cargill Pakistan Seeds SHIPPING ADDRESS:
 
(Pvt) Limited
 

Cargill will be informed ot
CONTACT PERSON : Dr A. Rahman khan 

delivery destinations within
 

STREET ADDRESS : 75 Shadman II seven days of issuance of this
 
Canal Bank contract.
 

CITY/COUNTRY : Lahore, Pakistan
 
FAX : 042-415586
 
TEL/TLX : 413284-275062
 

SHIPMENT REQUIRED BY : July 1 thru July 30, 1990
 

PAYMENT TERMS : Within 30 days of delivery
 

FOPM OF PAYMENT : BY CHECK 

: PRE-PAID 	F.O.B. j PESHAWAR ] QUETTA [ ISLAMABADSHIPPING DIRECTIONS 

SPECIAL CONDITIONS:
 

As specified in RFQ (Request for Quotation), and accepted by above
 

company.
 
Gene!cnditions as specified on page of his contra l-


IVan
i I ---

Khaliq,'arve2 Francis R. Smoot Irshad A. Akhtar
 

Sr Proc7/Gon:Lpecialist Adm/Finance Officer Sr Procurement Officer
 

UNIT PRICE EXTENDED PRICE
ITEM 

NO. QUANTITY COMMODITY DESCRIPTION FOB FOB
 

300 M/T 	 Certified Wheet Seed Rs 8,104 Rs 2,431,200
 
Packed in 50Kg Double per M/T
 
Jute Bag (NEW).
 

Jute Bag will have follow­
ing marking stenciled:
 
Company Name
 
Variety Name
 
Certified Seed
 
50 Kg
 
Financed by USAID
 

Seed Quality:
 
Genetic Purity 99%
 
Germination Rate 85%
 
No living Insects
 
Weed Seed 5-10 seed/Kg Max contd. ....
 

Paje 1 of
PRI DAI-0013/0014-90-PK/06-07 
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PURCHASE C( TRACT RONCO-0601-DAI CONTINUTI SHEET
 

:TEM 
10. QUANTITY COMMODITY DESCRIPTION 

UNIT PRICE 
FOB 

EXTENDED PRICE 
FOB 

Inert Matter 2% Max 
Brokens 0% 
Mositure 
Content Not more than 121 

All seed will be treated
 
with Vitavax 200A at the
 
rate of 2 Kg per metric
 
ton and the standard
 
amount of Rotanil (Red Dye)
 

700 M/T 	 Approved Wheet Seed Rs 6,491.50 Rs 4,544,050
 
Packed in 50Kg Double per M/T
 
Jute Bag (New).
 

Jute Bag will have follow­
ing marking stenciled:
 
Company Name
 
Variety Name
 
Certified Seed
 
50 Kg
 
Financed by USAID
 

Seed Quality:
 
Genetic Purity 90%
 
Germination Rate 85%
 
No Living Insects
 
Weed Seeds 40 to 50 seeds
 

per Kg max
 
Inert Matter 3% max
 
Brokens 2% max
 
Moisture
 
Content Less than 12%
 

All seed will be treated
 
with Vitavax 200A at the
 
rate of 2Kg per metric ton
 
and the standard amount of
 
Rotanil (red dye)
 

NOTE:
 
Cargill to certify variety
 
and treatment in writing
 
to this office prior first
 
delivery to destination(s)
 
as authorize by this
 
office.
 

No delivery will be accep­
ted unless the above cert­
ification is provided.
 

TOTAL F.O.B. PESHAWAR 0 QUETTA ISLAMABAD Rs 6,975,250 

PR# DAI-0013/0014-90-PK/06-07 	 Page 2 of
 

http:6,491.50


PURCHASE.CONTA\CT RONCO-0601-DAI "CONTONUAT-ON SHEET"
 
IN..RUCTIONS TO THE SUPPLIER
 

This Purchase Contract is issued in our capacity as Procurement
 
Contractor for USAID and in respose to you quotation dated 5/12/90
 

against RONCO's RFQ No.RCC-0160/0161 & Addendum 1 & 2. The terms
 

and Conditions of the RFQ and Addendum 1&2 are made a part of this
 

Purchase Contract by Reference.
 

The supplies ordered herewith must be delivered according to the
 

following schedule to the designated delivery points:
 

ITEM DESCRIPTION Q'TY DELIVERY DATE DELIVERY POINT
 

300 M/T Between July 1 To be provided
Certified Seed 

thru July 30, 1990 later.
 

Approved Seed 700 M/T -same- -same-


Supplier is advised to contact the Warehouse Manager at the delivery
 

point at least 48 hours in advance of the intended delivery of the
 

cargo. At the same time, the supplier will give details of the cargo,
 

i.e. description of the commodity; total number of bags or packages;
 

total weight; and number of trucks carrying the cargo. Also the supplier
 

will ensure that the vehicle or other carrier carrying the cargo must
 

arrive at the delivery point before 12.00 noon of the appointed date.
 

This will facilitate the Warehouse Manager to make necessary
 
arrangements for receipt, inspection, and acceptance of the cargo
 

without any corresponding delay.
 

Supplier is advised to ensitce that the commodities or items to be
 

supplied must conform to the specifications as described in the Purchase
 

Contract and as accepted by the supplier. Any item or commodity found
 

not meeting the agreed specifications will not be accepted by the
 

Warehouse Manager. Return of such rejected items will be to the risk
 

and account of the supplier.
 

Upon delivery of the cargo, supplier shall obtain a Warehouse Receipt
 

duly signed by the Warehouse Manager acknowledging receipt and an
 

evidence of delivery. This Receipt will then be a part oi other
 

documents required by RONCO for arranging payment to the supplier.
 

Page 3 of
PR# DAI-0013/0014-90-PK/06-07 
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GOVERNMENT OF PAKISTAN 

FEDERAL SEED CERTIFICATION DEPARTMENT 

CERTIFICATE OF LA1IORATOIZY ANALYSIS 
In terms of sub-section (3) of scction 13 of Seed No. FSCD/ 

Act, 	 1976 ) 

DatedCrop -o--S--varietyL'ni _
Name & address 	 - o.? .of 	ir\,--... ____"__"_._~ S pled by-- S C 

- Date reccived- -Date results completed.--z7._-
Class ofsecd- .t±_Total quantity of seed testecd-../'- ---M.Tons. Total Number of samples tested-, 
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STATEMENT
 

20 AR0 19M
 

As the 'Senior Commodity Specialist for RONCO's Az.ea Logistic3
Ofiice 14 Fshawar I was called upon to coordinate the fumigation
of appro imately 600 Metric Tons of Wheat Seed belonging to DAT
 
and located at the DAI Warehouse vicinity Nqsir Fur, I was
 
contacted by both Irshad Akhter, RONCO's Procurement Officer, and 
Dr, Rehman of Cargill Pakistan Seeds (Pyt) Ltd., the suplP.er.
 
Dr. Rehman requested that since hn,was sc far away, I coordinate
 
the fumigation and Cargill would reimburse RONCO. RONCO informed
 
DAX in memoradum of 20 September that our office in Peshawar 
would aran(e the fIuIIgaJtQn at Cargill's E:penso. Not 
pssessing the appropriate expertise in fumigation I sought
assistance from U11DP, the GO? Vinistry of Food -Agriculture and 

Mr. Dawood of DAI pr6eented himself to m at my office on a about 
20 Septe~iber. He had the 20 September Mernorandum with him with
what hn said was Richard Smith's handwriting de3ignating him as 
the DAT Action Officer, I aocepted this as I know Mr. Dawood n
Kabul and knew him to be an entomologest wbo at that time worked 
in the Plant Protection Department of the Ministr7 of
Agricult~re0
 

Mr'. Daw 9od, Mr. Amanullah of the GOF Department of Plant
 
Pvot:-ctign, and myself met at the DA Warehouse Qn the 25th of
 
Septmber. Mr. Amanullah was critical of the warehouse
 
condition3 but after technical di.cu.ions with Hj., Dawlood and 
RONCO agreeing to provide the labor, he agreed the Department of
Plant Protection wzould do the fumA!ation, There were lengthy
discssions betwpen Mr. Amanullah and Mr. Dawood as to how to 
achieve A suitable air lock, whether to do the f"migation in the
 
warehouse a outside, and as to the type of fumigant to be uzed,,
Methyl Broinide, Their discu$ion3 also conoe3'ned Oosages and 
exposue Itimes. 

MIr, Dawood was present on the 26th og September when the
 

lock, dosages, and exposure to our warehouse people who
 
positiord the baos ol seed for fumigation, The process wa 
compiete4 c.n the 4th of October at which ti)e the Department of 
Plant Pr tection issued a fumigation completion Cetificate, 

The abov is true and complete to the best of m7 knowledge and
 
belief.
 

MAITAN ITI1ARAQA 
SENORCOIIO-T PEAX1M 

http:suplP.er


R- 2 - 1 W ED 1 6 . 2- . 

s T TE HIv . X-IftL U' ; 

As an cntmolo9ist with the GO? Ministry of Food, AgriculturQ and 

Under Developed Areas Department of Plant Protection, I 

reprae:eted my depax'tment fox the fumigation of Wheat Seed at the 

DAX Warehouse. Mr. Dawood of DALI Mr, Naimi of RONCO, and I met 

at the, Warehouse on the 25th of September. Mr. Dawood Posed
 

himself as an entomologist representing DAIL In teohnical
 

discus~ion with Mr, Dawood on air locks, fumigation inside as
 

opposed:to outside, dosages, and exposure times the two ot us
 

agreed on the use of Methyl Bromide, Mr. Naim± agreed RONCO
 

would provide the labor,
 

Mr. Da.iood provided technical assistance and was present
 

throughout the period of the fumigation.
 

AMA=tlrL=u
 

Deparment of Plate otlo 



GOVERNMENT OF PAKISTAN
 
DEPTT. OF PLANT PROTECTION
 
PLANT QUARANTINE STATION
 

No. 2-2/90-PR. Peshawar
 
The 4th Oct 1990.
 

CERTIFICATE OF-FUMIGATIO
 

This is to certify that '"'...300 Metric Tons of wheat seed has
 

been fumigated by Methyl Bromide in my presence.
 

,r,1,t of Plallt Prctection 
Peshawar 
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B ol., No. ~ eIa N 
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-''rthen,, were flioroughly examnined on (dt)7 ,4p by an auLIorizcd, rcire ativc rof thc PIaRnt.
 

40uarantinc 6viol Departuient of uant Pror')-,on cn of Pakuttn. a. wemc fiou.9, tv tie best
 
or us kilowIWL~c, to bu substaritially free from~ injurioun disv~scs m~d pcst, oncl 0:hot t-hc eonmive.Cnt is
 
belicved to co~rornl with the currcnt pbytosanitary regulations of the imp orTigcutrotla ae nih
 

additional declaration hecreou and othervisc, 

bate ~ rarct < ~ 6 

Dumatiorl of posuart 2- chol -In /v4--
and tcmupcraturC b nicin d 

-'Natnel andoi all.. 
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FOR.M 

[See rulcs'29 Z&3I10~) 
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VerttuIent of Pl11nt. I'Trocction
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FOR EASY Ru.OING THE ATTACHED TYPED
 

Page I 

No.2-3/90
 

M/S RONCO Peshawar made a request to inspect and fumigate their
wheat stock at Nasir Pur vide their letter No. nil dated 25 September

1990.
 

After asking advice from D.D. Q., 
I visited their warehouse at
 
Nasir Pur. I found that ;
 

1. Warehouse is not all 
an ideal warehouse so many crack and
crevices. 
 It is open to the showers of the rains.
 

2. Infestation by 
 stored grain pests is very higher limits.
 

3. The stock needs immediate fumigation.
 

4. the fumigation isschedulled to be started from tomorrow the
 
26 of September 1990.
 

Initial by Amanullah
 
25 September 1990
 

Fumigation started to day with Methyle Bromide @ 1 tablet per

1000 CFT exposour 32 hours.
 

i1 by Amanullah
 

Assignment of fumigation of wheat seed of M/S RONCO Peshawar
completed today-and certificate to this effect issued PC No.
88/90 and P.C. No 89/90 October 9, 1990.
 

Initial Amanullah
 
October 4, 1990
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6, CHEMICALS USED AS FUMIGANTS
 

and condenseddiscussed, 
this chapter 	 the important fumigants aremoreIn 	 and chemical properties is 

their pertinent physical
information 	 on in the past, but 

were used extensively
Some fumigants thatpresented. 

with favourable characteristics,
been replaced by others more

have since 	 beneficial properties.adverse andto indicate bothincludedore still 	 more briefly.of use are considered
having a limited fieldFumigants 

the first chemicals to 
disul phide and hydrogen cyanide (ICN) were 

Carbon 	 the primary fumigantand IICN remained 
be used for 	 this type of treatment and, moreof methyl bromide 

However, with the discoveryyears.for some 	
use declined significantly. Currently, 

recently, phosphine its has 
commonly used fumigants for the 

most 
meLhyl bromide and phosphine are the 


similar commodities.
 
treatment of 	 stored grain and 

ethyl bromide 

Le Goupil
was first reported by

value of methyl bromide 
The insecticidal 	 widely adopted for plant
it was
the 1930s


in France. During 	
and fruits were(1932) 

purposes because many plants, 
vegetables some 

quarantine 	 the insects
effective against

to concentrations
be tolerant
found to 	 as an industrial 

it has been used extensively
Hore recentlyconcerned. 	 ships and railway cars.warehouses,stored products, mills,

fumigant for 	
now largely replaced hydrogen cyanide. Methyl 

it hasthis purpose 	 it hasFor 	 agent, althoughsterilizingbeen used as a 
bromide has also 	 against bacteria 

one tenth the activity of ethylene oxide 
approximately 	 1962). Its use-for the

and Monro,Richardsonand fungi ([Bruch , 1961; 	 oxide haswith ethylene
of space vehicles in combination 

sterilization 	 x Limeconcentrationnnd Prishchep (1967). At 
been reported by Vashkov 	

needed to kill insects, methyl
higher thanm thosL

products considerably 	 such as Asperclillus epp. and 
control microorganismsmay alsobromide 


spp. in foodstuffs (Hajumder, 0954).

Penicillium 

are some other 
most insect species as 

is not as toxic to
HeLhyl bromide 	 and ethylene dibro­

such as lICN, acrylonitrile
commonly used fumigants, 	

make methyl bromide an effective 
other propertiesmide. Nevertheless, 	 is its ability to 

The most important of these 

and versatile fumigant. 	 at atmos­sorptive materials normal 


and deeply into 

penetrate qoickly 	 the vapours dissipate
the end of a treatment,
pleric FressurC. Also, at 	 Anotherbul< commudities.
the safe handling of


make possiblerapidly and 	 are tolerant to
 
that many living plants


property is the factimportant 	 bromide is nonmflammable and

Hethyl
treatmenLs.
this gas in 	insecticidal 

and may be used without special
under ordinary circumstancesnonexplosive 


fire.
precautions against 

low boiling point and is not 
has a comparativelybromideBecause methyl 	

may be used for low temperature
by many materials, it

greatly sorbed 
other fumigants.
with many
are practicabletreatments that not 
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PROPERTIES OF METHYL BROMIDE
 
Alternative name: monobromomethane
 

Odour Nil at low concentrations; strong 
musty or sickly sweet at high 
concent rations 

Chemical formula CII3 Br 

Boiling point 3.60C (38.5 0F) 
Freezing point -930C
 
Molecular weight 94.95 
Specific gravity 

gas (air=l) 3.27 at OC 
liquid (water at 40C=i) 1.732 at O°C 

Latent heat of vaporization 61.52 cal/g
Flammability limits in air Nonflammable (see next page)

Solubility in water 
 1.34 g/lOO ml at 250C
 
Pertinent chemical properties Powerful solvent of organic 

materials, especially natural
 
rubber. When pure, noncorrosive 
to metals. Liquid reacts with
 
aluminium (see text)


Method of evolution as 
 From steel cylinders under natural
 
fumigant 
 or added pressure. Also dispensed
 

from 1 lb cans or 20 ml glass ampoules

Commercial purity 99.4%
 

Natural vapour pressure at different temperatures
 

O°C (320F) 690 mm fig 200C (680F) 1 390 mm Hg
 
100C (50°F) 1 006 mm Hg 250C (77°F) 1 610 mm hg
 

Weights and volumes of liquid 

I lb (avdp) at O°C has volume 261.9 ml 1 kg has volume 577.36 ml 
1 US gal weighs 14.44 lb (6.550 kg) 1 litre weighs 1.732 kg
I Imp gal weighs 17.32 lb (7.856 kg) 

Dosages and concentrations of gas in air
 

(25 0 C and 760 mm pressure) 

By volume I Weight per volume 

Parts per million Percent I g/m 3 ib/lOOO ft 3 

20 0.002 0.08
 
50 0.005 0.19
 
100 0.01 0.39
 
200 0.02 0.78
 
257 0.026 1.00
 
500 0.05 1.94 0.12
 

1 000 0.10 3.88 
 0.24
 
4 121 0.412 16.00 1.00
 
20 000 2.0 
 77.65 4.85
 

1 Ounces per 1 000 cubic feet or milligrammes per litre 

(9' 



may be conducted at
 
a wide range of commodities 


tments of 

40 c, or even lower in some instances.
 

eratures down to 


odourless. 
 This
 
fumigation concentrations methyl bromide is 


normal at the time of packaging
by mixing it
sometimes overcome
idvantage is The chloropicrin usually
such as chloropicrin.
a warning gas in the use of
Possible pitfalls
the mixture.
;titutes 2 percent of this

discussed under the heading of 


as a warning agent are)ropicrin 

this chapter.
igant later in 


bromide as
 
(1966) has published a comprehensive 

review of methyl 

ipson to this for additional
 
insecticidal fumigant. Reference may be made 

this manual.

the subject not covered in 

some aspects oformation on 

ICIlY 

to varymammals appears
of methyl bromide on humans and other 

imme­; effect 
of exposure. At concentrations not 

to the intensity
vor6ing 
produces neurological symptoms. Iligh

chemicalutely fatal, this 
through pulmonary injury and 

may bring about dea th 
icent rations 
 of toxic symptoms is delayed,
onset

saciated circulatory failure. The 

0.5 to 48 hours, according to the 
vary between

d the Intent period may the patient (von
personal reaction of 


tensity of the exposure and the 
tLe liquid or strong

of the human skin with
1955). Contactttingen, blistering ('.iatrous,


tLhe gas may cause severie local
of
acentrations 

142) .
 

its principal toxic
 
bromide appears to exert 


Jins t insects, methyl onset of poisoning
As in humans, the 

the nervous system.
rfect on insects definite
 and with many species of 


may be delayed,
ymptoms delayed for
 
of the treatment should be


thIe successmnclusions as to this fumigant to some 
The comparative toxicity of 

I least 24 h ours. and has recently
in Chapter 14, Table 16, 


insects is giventred-product 

by Hole (1981).cen discussed 

this compound againstsome success with
(1965) had
ichardson and Ro L bromide is also
 
cargoes (see Schedule T). Methyl 


raiils in military mites, see BarkerFor grain(Acarinu).:fecLtive against mites In the treatments in 
Burkholder (1966).cheese mites11967a ,b) , and for 

are tolerant, the eggs of mites may
flower bulbs
ich living plants and be necessary (see Schedules 

je resistant and repetition of fumigation may 

and N) . 

TY
FLAHIAIABiLI 

it was found
intense electric spark,
with an

In laboratory experiments 14.5 percentof flammability from 13.5 to 
that methyl bromide had a range 

ias been widely quoted in range
in air (Jones, 1928). This
by volume been created thatimpression has
literature, and the 

scientific and trade explosive under certain conditions 

in
 
he flammable
bromide may ormuethyl was found that mixtures of 
the same series of tests it 


air. However, in 
wit h air in anuy proportions are nonflammable when ignition is 

Ihis gas 
flame.
attempLtd with a 
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Simmons and olrhard (1955) also confirmed that mixtures of methyl 
bromide and air are nonflammable. Methy] bromide has proved successful 
as a fire extinguisher (Schleichl, 1961; Fenimore and Jones, 1963; 
Fish, 1964). 

it shrould be pointed out tthat, in the absence of oxygen, liquid meLhyl 
bromide rencts with aluminium to form methyl nluminium bromide. This 
compound ignites spontaneously in the presence of oxygen. The explosion 
of a large tank containing methyl bromide was rttributed to the reaction 
of this compound with the aluminium stem of a measuring instrument 
beneath the surface of Lie liquid. 

lehtyl bromide should never be stored in cylinders containing any 
appr'eciable amoun L of the metal alumi nium and aluminium tubing should not 
be used for application of the fumigant. 

EFFECT UN PLANT LIFE
 

MethLyl bromide is one of the few fumigants that may be used safely on a 
wide range of living plants without producing ha'mrful effects. However, 
th ere is a limited number of genera, species or varieties of plants 
susceptible to injury. Before using this Fumigant, thoerefore, careful 
attention should be paid to the exceptions listed in tie schedules given 
in tLh is manual . Because chloropicrin is phytotoxic, methyl bromide 
contninin this ga s an a warning nqent should not he used on nut rsery 
st.ock or o tter living plants. 

Seeds 

Methyl Lromide has been employed as a seed fumigant because of its
 
ability to penetrate into large consignments of sacks and bags. _Uer
 

some circumstnnces, however1 treatment with this fumigant hns resulted in
 
loss of viahility. Also, germination nay be delayed or tie vitality of
 
youig plants impaired. Intensive investigaLions during recent years have
 
disclosed that ijry _to.,, and of qrowth of
jminQion retardation 

seedlinrgs are di rectiy related to ahnormnlly hiqh temperature, dosage of
 
fuigant, ._let .of.. eXpo.surard. oi.to.r_eand oil contents of the seed
 
see Sce(101e . rora fuut eruac ration of seed trea tmneitrs and Ii terature
 

references). It may be concluded that, if the seeds are dry enough for
 
safe aLo;'ng nnd are riot subjected to unrecessarily high temperatures, 
the dosages and e.xponulre periods qivei in tLhis manul will be adequate
 
for insect conLrol arid will not he likely to cause much damage to the
 
seed. lMkith and LoibLLi (1965) laid down n useful general maxim for
 
methyl bromide: "If the sred is dry enough Lo store, it is dry enough to
 
fumiate." They kept cereal seeds which had been fumigated at 8, 11, 14, 
rnd 18 percent moisture content for six years. The seeds were stored at
 
2 U C nnd at the some moi sture con tent at whiclh tlhe,.y were fumigated. 
Germiniration L s ts were made after 6 menotin , 3 yenrs and 6 years. For the 
most part good survival n:; recorded for 1oth fumigntred ard onrfumigated 
seeds at the two l,.or moisture content s. Rye retained its viability for 
3 years when stored dry, bht both L reated nd untreated rye showed almost 
complete loss of germinotion after 6 years. 



Powe'll, (1975) tested the tolerance of 40 varieties of vegetable, cereal, 

grass seeds with metlhyl bromide ( c x t products of 200 andfodder and 
c
400 my h/I at 100' and 1M°C aid l 1( , 13 anid 16 percent moisture
 

content) and he colcluded Lhat, although the lower values of dosage,
 
resulted in better germinaLtion, most seeds could
temperature and moisLture 


below 13 percent. and in many
be safely fumigated at moisture contents 


cases up to 16 percent. reutluenlt of vegotable seeds with mixtures of
 

methyl bromide nnd carbon dioxide and under partial vacuum likewise had
 
,no detectable effect on germination (fKuonrkov et nl 1979). 

on a given lot of seed should be avoided, if
Repetition of fumigation 

move than one fuminLio i may causepossible; it has been shoin that 
and Lindgrenr, 1961).r e duction iln percen'tages of germination (Strong 

fumiaL ion con also have adverse affects on the subsequentiRepeated 
plan s grown froml the treated seeds. In tests ongrowth and yield of 

white alid ye I I ow mn i 7o , Jo " be rt L arid Du 1oil (1969) reported that all 

white maize and
Lreatmeuls cused sigrnificant reduction in yields froi 

that, while the upp rently hardier yellow maize showed little effect at 

tiie of jerminaLion, there was a significant reduction in yield after the 

Second and Lli I'd fumlni tion. 

If repeat fumigation is considered, it is suggested that germination and 

be made to determine if injury has occurred duringpossibly growth tests 
loil (1969) advocate extreme caution

tle first treatiLmeriL. Joubo rt and Du 
further suggest that awith the application of fumigan~ts to seed and they 

slhould be
contact ins eL:icide having no adverse effect on the seed 


cunsidered instead of fumigation.
 

( row in f)Ia nts 

Methyl bromide may be used to fumigate some growing crops to control pest 

organisms. Ie development of light-weight plastic sheets has made it 

fumigant can bepossile to cover sizable areas of land so that the 
ofeffect a treatment. Large bedscontained for sufficient time to 

infested with cyclamen mite have been successfullystrawberry plants 
and methods for control of Europeantreated in thhis way (Allen, 1957) 


pine shoot moth on ornamental pines have been described (Carolin et al,
 

1962; KI lein nd Thompson, 1962; Carolin and Coulter, 1963).
 

It is estimtnted that nearly 95 percent of the nursery stock and other 
to dosages of metliyl bromidepmlants beilig moved in commerce are tolerant 

the insects or oLher pests involved (Richardson andthat will kill 
plants, all species may be intolerant
lalock, 1959). In a few genera of 

wfhile in others only n few species or varieties are known to ie affected. 

Ltt to nd owgill (1941) tested 441 species of glassiouse plants with 

mulyl bromnide arid found that 414 (93.9 percent) were not injured and 27 
five species
(6.1 percent) sustained varying degrees of damage; of those , 

sere severely burned. Iln tests on improved citrus stock, Riviello and 

thode (1976) fould tLhat exposure to 16 mng/l for 2 Iours at 25 - 300C 

and 90 percent lIi1 for control of citrus black fly cused little dnmage to 

tender (jrowti. A Handbook of Plant lolerances to etihyl Bromide has been 

cumpilud by IUS hA (1977). 

I lie inu a re several factors that influence the urmfavouruble response of 

q ro w inng plants to mmetLhyl bromide; iF they are avoided, even fairly 

be or, worst, only lose foliagesutcepjLible varietieu will tolerant at 
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that will be replaced by new growth. The most important adverse factors 
are as follows: 

I. 	 Low humidity during treatment. Relative humidity in the chamber 
should be held above 75 percent during fumigation. 

2. 	 Dry soil around roots. Less damage is sustained if the soil is 
moist, mainly because the roots are less susceptible to injury. If 
there are no insects to be conLrolled in the soil, it may be com­
pletely drenched. Waterlogged soil will not permit the penetration 
of meL hyl bromide, and sometimes it is desirable to protect the 
roots in ti s way. On Lire other hand, moist soil allows the rapid 
penetration of tie fumigant. 

3. 	 Excessive ai r currents during rumigoLion, or during the post­
treatment aeration period, aggravate injury. It is recommended that 
circulating and ventilating fans or blowers be operated for the 
minimum length of time required for distributing the fumigant evenly 
or for removing toxic concenLraLions after treatmeLnt. 

4. 	 Some species of plants may be fumigated only when fully dormant; 
others are tolerant at any normal stage of growth. The question of 
dormancy is discussed in the next paragraph and is also covered in 
Schedules C to F. 

Nursery Stock 

Plants in active growth are more subject to injury than are dormant 
plants. As long as plants ore fully dormant, there is less danger of 
damage f rum methyl bromi de , but at the time of breaking dormancy, there 
may be a period of susceptibility to injury. Coniferous evergreens are 
particularly liable to sustain severe damage at this critical stage. 
Great care must be exercised in the choice of the Lime for nursery stock 
t rea etn, nit . 

It sliould tie borne in mird that while tire failure of subsequent growth of 
treated pl lnt a or airy other injury may be aLtributed to the fumigation 
treatLment, it may also be caused by Iandlirg or shipping, as demonstrated 
by Gammnoi (1950) and 11.11. Richardson (1951) in imported camellia 
cuttings. r:]aims that injury to nursery stock is due to the fumigation 
process should be investigated closely to ascertain whether some other 
factor or combination of factors may not be responsible. 

Recommiterded treatmen ts for this fumigant on nursery stock are giver in 
5chiedules F and F 

Flower Bulbs 

Metryl bromide may be used to fumigate narcissus and other bulbs to 
control insects such as the greater and lesser bulb flies. The 
treatments effective against tirese pests do not injure the bulbs (Mackie 
cA Q1, 1942; Andison and Cram, 1952). 



However, the eggs

his fumigant is also effective against bulb mites. 


are strong enough
bromide and treatments which
Pe resistant to methyl 
bulbs. For complete


the eggs are completely destructive to the 

.o kill 
 to days or
 
,ontrol, the regular treatments may be repeated after 10 14 


the mild treetment causes
 ihen the eggs have hatched. The repetition of 

al, 1942; Monro, 1937-40). Purnell
 

to the bulbs (Mackie et
1o injury 

bromide effective
 

ind Hague (1965) reported that fumigations with methyl 

are injurious to
 

the stein nematode (Ditylenchus dipsaci Kuhn)
igainst 

larcissus bulbs.
 

are summarized in Schedule N.
 The recommended treatments 


EFFECT ON PLANT PRODUCTS 

Fresh Fruit
 

has been used widely for quarantine fumigations of fresh
 
Methyl bromide 


or certain varieties, are

found that some fruits,
It has been
fruit. 
 are
in varietal susceptibility
to injury. The differences
susceptible 
 al, 1938; Phillips and
in apples (Phillips et
particularly noticeable 


External damage

Honro, 1939; Sanford, 1962b; Richardson and Roth, 1966). 


form of brown lesions or small round spots on the skin
 
of ten takes the 

decreased pigmentation in the normal colour of the
 
caiused by increased or 


injury appears usually as browning of the tissue. With
 
fruit. Internal 
 low dosages and
 
some fruit, ripening and pigmentation are stimulated by 

season
Fruit may vary in susceptibility from one 

retarded by high ones. 

to be due to variations in the physio­
this is believed
to another; 
 to detect
Some workers have been able 


logical condition of the fruit. 

flavours in fruit subjected to methyl


slight off-flavours or lessening of 

these would be easily detected by the
 

it is unlikely that
bromide, but 

The tolerance of
that marketing would be affected.
public to the extent 

methyl bromide and other fumigants is discussed fully

deciduous fruit 
to 


by Claypool and Vines (1956).
 

injury by methyl bromide, others are
 
some fruits are susceptible to
While 


are treated with this fumigant in quarantine procedures.

tolerant and 


at low temperatures
treatments
Hethyl bromide is particularly useful when 

fruit are given in
of treatments for tolerant 
are required. Details 

fruit with methyl
It is recommended that fumigation of
Schedule II. 


be carried out on a commercial scale until careful
 
bromide should not 


indicated that the particular kinds or 
preliminary experiments have 

the full range of conditions
 are tolerant under
varietiJ,. concerned 

likely to be encountered in practice.
 

lower than those needed to kill insects, methyl

At dosages considerably 


rats and mice in fruit
used for killing
bromide has been successfully 

in Schedule I (Rodents),
the treatments given
storage units. With 


fruit is not likely to occur.
injury to 


Veqetables
 

to insecticidal
 
Both fresh and dry vegetables are generally tolerant 


bromide (Roth and Richardson, 1963, 1965).

treatments with methyl 
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Schedule I lists tolerant and susceptible fresh vegetables. Lhis 
fumigant has been used extensively for the Lreatment of both early and 
late varieties of potatocc to control the larvae of the tuber moth 
Phthorimaea operculella, In treatments with concentration x time (c x t) 
products of 85 mg h/i, which are completely effective against these 
insects, tubers of all varieties tested at all stages of maturity have 
proved to be tolerant (Lubatti and Bunday, 1958). Adults and pupae of 
the Colorado potato beetle can also be controlled without injury to the 
potatoes (Bond and Svec, 1977).
 

Sweet potatoes were found by Phillips and Easter (1943) to be sensitive 
to insecticidal treatments under some condiLions. It was noted that 
newly harvested sweet potatoes were l'ely to be severely injured, 
whereas those cured for 15 days or more or kiln dried at 27 to 300C, 
were not always injured. Breakdown of cured sweet potatoes after fumi­
gation was associated with postfumigation storage temperatures. Material 
held at 21 to 270 C was affected less than that moved to ordinary storage 
at lower temperatures. Proper ventilation after fumigation decreased the 
amount of the breakdown.
 

Cereals and Milled Foods
 

Methyl bromide is widely used for the fumigation of almost every type of
 
cereal and cereal product. Because it penetrates densely packed
 
materials, it is especially useful for the treatment of flours and meals
 
(see Schedule P). Although methyl bromide will react with the protein
 
fraction of what (Winteringhnm et al, 1955), a number of studies have
 
shown that a Eingle treatment at recommended dosages has little or no
 
adverse effect on food value or brea! making quality. Even repeated
 
fumigation of wheat stored over a 3-year period wi tLh a total of 8 treat­
ments caused no significant effect on the vi tnmin B-6 components
 
(Polansky and Ioepfer, 1971) or Tocopherols (Slaver and Lehmann, 1972).
 
However, there was a gradual increase in inorganic bromide residue and
 
there were some indications of minor changes in physical qualities of
 
bre(d made from this wheat. Some members of a taste panel detected a
 
stale aroma in laboratory-type breads and crumbly texture in rolls made
 
from wlheats exposed to repeated methyl bromide fumigations (Matthews
 
et al, 1970 a, b).
 

It has been noted that bread made from flour fumigated with excessive 
dosages of methyl bromide may have a foreign odour, and if the bread is 
toasted an unpleasant off-flavour may be produced. Occurence of this 
phenomenon is rare and sporadic; Brown et al (1961) reviewed a number of 
reports of this taint encountered under commercial conditions and carried 
out a number of tests in the laboratory and they ame to the following 
conc l u s ion: 

"It would now appear that some taint is possible evci at dosages normally 
used commercially for insect control. This tainting usually takes the 
form f abnoi>nol odours when the hot loaves are removed from the oven. 

The taste of the bread when cold is quite unaffected at these levels of
 
treatnent but a faint odour may still be detected if the bread has been
 
wrapped in polythene or similar material. The avoidance of taint is made
 
more difficult by the likelihood of uneven distribution of fumigant in
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si igh L i I curerisks become very

of treatment. Hlowever, the 


iany" types are placed on
restrictions
treatment, if 

taken to limit the level of 

flour by
fumigated

and if appropriate dilution of 


repeated fumigation, Over many years very
necessary.
flour is arranged where 
infumigated bromide without
 

flour have been fumigated with 
methyl 


large tonnages of light is 
number of complaints that have come to 


and the
difficulty if the precautions
been avoided
These might have

extremely small. 


had been followed."
suggested 


flour with methyl bromide
 the fumigation of 
As general precautions in 

to exceed recommended concentrations 

or
 
must be taken not 
great care the fumigant be
 

even distribution of 
ensure
treatment periods; to that 
of the treatment and
 

possible after the beginning

as quickly as
effected and thoroughly
conducted quickly
of the entire stock he 


that aeration 

the treatment.
on termination of
immediately 


as

also be an important factor,
of the flour may
High moisture content 


of Hlermitte and Shellenberger (1947) who,
 
by the work
was suggested above those used
 

of methy! bromide oreatly
used excessive doses
however, 

in commercial practice.
 

to be
fumigation appears
heading barred from 

material under this
The only 

in which persistqnt odours 
ond off-flavours may
 

full fat soybean flour, 


produced (Dow Chemical Company, 1957).

be 


Nuts
Nuts and Shelled 


are often
 
with methyl bromide, because 

they 

treated regularly
These are An interesting and
 

(see Schedule P).

for bulk treatment
best suited of large pyramids of groundnuts


the treatment 

spectacular practice is 

Africa (Hayward, 1954;
 
at collecting points in west 


awaiting shipment 

and Prevett, 1963).
Halliday 


by normal
 
nor taint are produced


high residues
neither
Although of treatment should be
 repetitions
excessive dosages or 

treatments, off-flavour in
(1978) reported some 
and Ramchandani
Srinath
avoided. more pronounced
methyl bromide and 


a second treatment with 
walnuts given 

a high oil content,
 

a third treatment. Shelled nuts with 

effects after When nuts are 

treated with particular care. 
must besuch as cashew8, repeated.
warm weather, fumigation may 

be 

stored for prolonged periods in 


bromide,

more than two treatments with methyl 


If it is necessary to apply to determine

small samples should be 


a preliminary fumigation of made 


effects on quality.
 

encountered with importations.
 treatment repetition may be 
The problem of in the country of
 are fumigated
nuts and shelled nuts 
Almost invariably, If more than one
methyl bromide. 

origin before export, often with 

there may be danger of taint
 
after importation,
is reqluired
fumigation 


a trial treatment should be made.and 

Dried Fruit
 

for the
recent years

been used extensively


Methyl bromide has 
in 

kinds. It is well
 
of dried fruit of all 


or vacuum fumigation
atmospheric 

penetrates densely packed materials
 

suited for this purpose because it 




H1.
 

and diffuses away rapidly after treatment (Page und L.uhatti, 1949; Page 
et al, 1949).
 

EFFECI ON ANIMAL PRODUCIS 

Dairy Products 

Methyl bromide is useful for the treatment of dairy products in storage 
rooms or in convenient atmospheric chambers. It is effective against the 
cheese skipper, Pio hila casei (L.), cheese mites anid the grain mite, 
Acarus sire L., occurring net only on the cheeses themselves but also in 
infested stores (Dustan, t937; Robertson, 1952; S anrls et al, 1944; 
Burkholder, 1966). Incidental pesLs, such as cockroaches, are also 
en.si ly controlled. Residues in cheese, skim milk powder and butter are 
generally low. Suygested treatments are given in Schedule P.
 

Dried Fish and other Animal Products 

Galiclhet 
 (1960) reported that methyl bromide may be used errectively to 
control outbreal<s of Dermestes beetles in dried fish under African 
conditions. Similarly, baled animal skins in freight containers have 
been disinfested with this fumigant (Wainman et al, 19891).
 

EFFECI ON MISCELLANEOUS MA ILRIALS
 

I he rumigaLion of some foodstuffs wiLl methyl bromide may result in the 
creation of undesirable taints or odours. In some instances they may be 
attributed to reactions wiLh sulphur or sulphur compounds originally 
present or added during processing, These odours usually persist
indefinitely and in most cases there is practical wayno to remove them.
 
Some of tLhe susceptible 
 materials are not likely to be encountered in
 
strictly agricultural applications of fumigation, but they are listed
 
here so that trouble with them may be':avoided.
 

The fultowing materials should not be exposed Lo 
methyl bromide, or 
should be exposed only after conducting preliminary tests with small 
samples (Dow Chemicaa l Company, 1957): 

- iodized salt, stabilized with sodium hyposulphite; 

- cerLain baking sodas, salt blocks used for cattle licks or 
other foods containing reactive sulphur compounds; 

- full fat soya rlour; 

- sponge rubber; 

- foam rubber as used ini rug padding, ii 1lows, cushions and 
ma t t resses; 

- rubber stamps and similar forms of reclaimed ruhber; 
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Fumiat ionl ext erinlcnls w\\Ce conducted illI 00-culie-

t gasLight, Chambhers with conliuiailous cireulation of ir 
hin the fluaoriuha . 'l'enleratilr;s were thei iostaIi-

Iv Controlled lit 50. 71 and 9'1 F;. 1 F., utoal R. 
lpLt was mald to control Iunmidily. Fllnig:ations were 
ve rclih.atel. 

"tllig:wts were :pplied at two dosage levels, one ligh 
I eIe low, tLhroglihout tile study. I)osiges were selected 

Oillillg Lo CXpl)O:sItwe fl'rhiids and telalpertures during 

ligatIon. Secils Net'e eXlosed to fuanigai s for 7'2 houts 
Ilgiilling tests. \\Ibell gelJlilliLtinl was illIaI ei L 

s exposure from tile dosages ajplitll, tests weze miade 

Ih shorter exposme Ieriods. 

I'le exlosill'c lieriod.s, temlpelatlres (luring falaigatioln, 

I Il :lg .s lf flolligal t s al lalr(I e given ill aille I. 

Table 1.-Exposure periods, temperatures, and dosage; of 
hydrocyanic acid and methyl bromide used for the fuuniga-
tion of barley seeds. 

lt )osmno: (],n1./l)oln 
('i. Fr.) 

.~.~ u t TI.,Ii~ . ........ . . . 

1IUnr (llolls) "Tul (° 1".) I.w lligh 

1lyIrmopnie ncid 7'2 9)0 1.0 '2.0 

721) 1.A 2.5 

.1) 1.0 3.0 
Methyllr~ lille '2 1)0 1.H 3.11 

71) 1 3.0.5 

50 	 2.11 .1.0 

48 	 910 1.5 .-.0 

cenhl'tliols of fttiig:uits wel lIot (htceillilued for 	 70 '2.5 5.0hidosalge or ,Xfl)Ol-lure inaterval, llowe(ver, tYlpica:l curvesteresl, 

tile fall ill eoticititratins of muethyl hromidle were 

'elI 1lrevil'sly Iy Strong 8 Lindgretn (1959). 

Nil seeds receivcd ala initial flligatioIl. One-hadf (If tile 

((lils were fumigate(( a second line 21 days after the 

tail exposure to lest the effect (If lejlcat fumigation. 

ter fuligation, s(lIfs wele aerated flr 2- hours before 
,:lmcagig ill :rtight, hlyclthy eile bags. Test samllples 
re held ill postfhiiiigatio. st lage alt 500 1. and je-

)'.el oil v for gerllil(lt (il tests. 


(;rrill 1n(1 i 'A'1ss (ll .'s.sessim-W It f Uesil ls.- (le 


ies (if ge lhiI:t111ll tests w as i1 %(lithill 5 layss after 
ilg-til dall.Isl 

lig atio! S5(1115 :ll(0 allllher after ,1 lays (1S2 weeks) 
1jlStfllli Iti( ll fst(l:pge t50r 1 si"Se lis w\ere gel-

lI:illl iatlll ll F. :ilfoled l:l l'r toIwel S llhs ll)lt. 

ilet Iill**ile wili a fli fficil See 
life hl) .lllloiaslil'(It. SecdIAifs 1i0. lls ()ll schdle 

•((lysts (Assu)e. (Hr. Se,(,lI Allay.v-;Is 1!5 ) exl t,'.sIe 
115obviousC -:11 fr Ila tf111M((t (SelfV ~llt V l~lO11Lt am 

,e(Is we iscd per tvel for cl tretlnent replicalI,
illlflItligatI SC(S Served as t rolllr(.standar(s forIi1palrisoli. 


T 'heioercent gei f live s eds (liolli an d:111 ili rli,1 
I( agraded• fflhlgS) :iii1 Ihe fleiClcltiiagt g4~lh'llIl:l11 (liOrliitL .;t [ 

gs) \w ele I i esse ltia l Criteria r co i e d fo r .()llap a riso ll 

ll'511t.h~,,'solls. (See I. 131, I. S. ])eflt. Ag:ie. Aglicuftlllal 

91 )0 1.5 4.1 
70 '2.0 4.0 
A0 2.5 .0 

8 	 90 i.o .0 5.1cl/hl 
l0 3.0( 5.0 
30 6..0h3.11 
0 3l) 6.o 

(0(gve 
ill 	 3.0 G l.) 

s -T h1 it l)ercellt gli S Of ger o ilftio nill voill[ol ailm 

,.f............ illt~-.fcr3 Sa12l-s 
plJCs of folur varieties of blarley ulsel for I(e 72-houlr ex-
posure eriid to .lethyl )broide fire silllllll:li. e(l ili table 

2. I'[e f lie(ll y At which plercc(,tages of gerllillatioll 

leclnrred refers to the aetlila lilllher of tests with a given

I elltage gerliihlll(III oit, of 9)6 tests for cavi variety. 


IL is reallih" :;eCl seedsOf (I11 were (If ('OHil-t!I:t all Va'ielis 

p r illifiara I( ii I lllil~. rly, reslults rln g'nrg lileriation 

tests with eoiltrol S:mlcs of California I:Lilitlt barley 
r stllllllll'iztd ill table 3. FIle frequellcy :t'vhich pc n a , 	 o e n ii~ o c u ic r - ct f r e c

r-

t:igI's (f gerilanidaiin olcurreel are g , for ('aefi 

in oisture rail! to Show procedures1)1. affct geiihilila-
thc f(rcflpalltiIli of sSell lfle'sthat(ill followed 

r miite , 
till. olf11l/drl'!/ni/ ifcid 	 il- Calll-oifi.' 

lllIflIilko N ol. 0, lPi.52, for it d('(''rilion of 1111lI alal and111 folid Ma r i lllt h A CeyIt I gr:LIlell lois Clcralge of 8, 

110)ri1:Il s (eIlflhgs.) fIlel distilltionml iide hetCwei 

Ilillltll S :ItVVlvISseells Wa olSilITd l)f C(llIi-
111:13,'al se ilijurIy fly

li le iil ilolclit e s ice fIli gal ts 

-ailhml, getlitluIi as ,ell as lhcst'ultillif gl-ilil.-

TeC:lacity.
hl':sulrT..- )ue to tile cnlloril~li; Ilnl~er (If tests 

tests (If 110 seseds per test) il)lade dullrig,i3(I geriillitil 

e stuidy., it h~is fleen llessalr' to illateriaflly COlidellSe 
Still., alid piesenit, oilly 1 slilliililary of dlll c:snelitiall to 

e ull tferstalilillig (ilislSsioli of aIiors ill\estigLtl!d. 

Ie (fiff(rlcles h etwevi percelltages of gelllillateld11111 

'T Seeds \\-ee ie)f gilh ', idicaiig little retardig (If 

lIilillt l ite to fuillligatiol. 'T 1us, lI'esills froll fulii-

,llI sceds :lit!ireselltcd only3' ii the vorreeld plercelit-

,es of redutlill ill g'rminatiol. 'Iflese 'i( cailcultC d 

." extCIdi g AhIlolt's (1125) for lila is follows: Cor-
etI'her lltge Ielfuction ill (Cl lill:LtiOlI= 

If1 10 , and I V/() tlo bydrocyalic acid llfumigation for 72 

hIllir at tiilferat ndllesdosacs listed ill talle 1 did 

Table 2.-Frequency' at wh~ich perceiltages of germlination 

occlrred in unfullligated control samples of four varieties of 
barley for the 72-hour exposture period to methyl brolmide 

fuligalion. 

OF\iIiITv 1)5II9i.u2a 

'Aliflll l I rIlIt ­

lllmflil 

Wlitv Siii'rli ­

.premdr 	 )IsLite( number of tiltne 

I-Elll -I----N --',TI.N 

96 97 .!m 19 100)1 

t A II 3s 19 

, 11 '27 t1 .11 
- 15 tmyra 30 

in go12germiathinit l.% I,,r tcIh vnrivty. 

S'LII'15 'm''I(.t'{Ogerinai.tlimi i cntr(,l Stl);-- germnaltion inl NinigaLed sampiilles 

X 100 
% germiniat iin ill (liLrol slb ll 

.1pJiI 

Table 3.-Frer 
occurred in unfull 
out barley for all I 

1'l.; 
CErNT 
M ills-

TIlE 

O r 

0 1 

101 ) 

l nir.vl n-eIItheII 

rn ge. 

ns. 

oly a sIIulnrll23
 

is given il tahill
 
Lhltl fulrthcer dis
 

ront 
(l't111the first s 
withti 5Siia Vs :1 
t) ioas( Ivll (11 

G1o t.0 s 
was foind to Ie 

pared with Mitll 

hletw treatiee 
dered ill this 

gerlliIulliilii llI 
is Ilisels.s'll Jil) 

q11

|)l.Lq:U lON 

FiumlA'rTIoNs. 
ihnporltalce ;.1 
;Ceparakl'.!y ill I 

ill COl'hihlhtilf 
Ibron lie fillill 

I'a, h11])4. 

ill (lle sciics 
IlIt,|hv0 broi.follhilt. 51, h)i (i 

o iiC sO ll :I 

ia('kgrlllld 4),
lial l'eSllIs. I 
'aritlies of I: 

Varieties denl, 

-lheiilillt 
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] is (ilhi'l

Sll 0t'e 1tilibt" 
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Table 5.-Corrected percentages of reduction in the ger-
Table 3.-Frequency, at which percentages of germination 

initiation of four varieties of barley after one and two methyl 
occurred in unfumigated control samples of California Mari-

bromide fumigations for 72 hours at various temperatures 
ovt barley for till fumigation tests. o 	 for afumigaiontestsand dosages. 

AIii 3 /14J440 (.0. jrf.a~ls .. 
i I.;R 

sO* F.II F. 70 F. 
(4:43 ( I ( mmI 1.0 4.0MoIIHraitia: 1.0 U.4 1.5 3.0 

No. o' (.,S ICNT -­
41T4 9(" 9(1 1)3 ) 
); j --	 AIIIIurr or ig ,, l!t.haatlaa

( ONI'I.NT )I" 	 V or Fiul- I'cr Cyrat
I 	 (ATItONK i.l Ge( rmialion 

|I I 3) 13 ! 4"| 51 33oBL:Y 

41 Is .41 ,\thi to I If4 16 -: 44 41 0 0 
( GI 1 . 
I- 2 S 444 I3 

104 I) 0 41 5 	
10 .2014 5 17 11' 

1.2 :15 ,53 1.5 	 1 18(|1 7 
5 ) 	 IL 15 1 1 17 7 1H

1 440I 
"11) 1 5 

Ilul illb r of times it, I gerinatin tests for endt moist ure 10 "2 l 19 

Is I:'lrL -Ic I" th 
l l IH 14 i0 

r; l g .I H|I I 14 411 17(1 114 9 A1 

13 7 o I 0 0 
(iliftrn M ari.otl 1 13 

Il U II0 41! 14 
ill nnt ' eduCti il geC'4hl,4atioll. THis,

t It 31t i 10 17 .11 10 
lts [ F tile extlelmes iI tre:atlmielts

ollll' IL s4l!3Il :ry oIf rls 
I R i 1 1 I 

is givell ill table t. IL is ohVi-us frOm the d Ita ln'Cs0tte 	
144 441 :35 101

144I1 
[9144i 41t 

I • I 0I11H 11 
that. furth er d isc 4I4,,ion1 is nt44 just dlie l. 	 I 0 

su mlmlnlay o f resu lts 4 El II 14 t 

.1cih l I rom ide l ,'on i tion. .- A 
p lalnte( Il tnnch ! 

(seedsgrermina4tion1 tests 
first serics of 	 t! 1 II ) Io 0 00froI tI: 	 I!1 13 I 1 II 1 Is)7o 0 

withill 5 diays :fter ftllli(1'aliol) are presentId ill tlihhs 5 	 I 1 11 7 
I 13 

1| 
s o n i n ge l-rl i l l a -	 I, Iai 

a s l ihle t!tor t t treC( e r rccn l g f re d-e l 	 4t o S 	 l I! Ig1rlet on her). Al 
173 1 It3441lcst. wlolc 	 44 ll Ittil (given as 	 ItI 1 104 31 0 

to mch1I4e'l illromlide as co:43-tolC it\,fs foe 	 43 1 I4I1I I It1 9 (Illyl9 IIsl ces Wht m m 	 I 
hid1 ::t(e that.,several valri'ahles Con-

etentreatments 

I.! ~~~~Wite~Sloyria 4 ,lI4 Il I ( 434 I1 1 
retlicLion, i141 	 1345 141

stUidy contihuted to some 	 1 130 13sidereI in this 	 1
ie tdly l b romidc . T h is 	 I t 10 1.' I II 

gCr Imination a fter fu m ig a' i l|! w ith 


c fu lly b e low .

is d is eissc d i l3( 13 Ill 10 1:3 I I 

0I 
31,!s i'I{rM I I I Y 5 It II5 II4 IIoI N II)':i,1 43 1 

)Isc us :sio N o 1, 1v 's I. L I I W115 I I 1 
r 	 1

' I 'Sill 


are i04tled and discussedI
this stuly. Theseihporh1:ci Ii 

the imporlance 
 of each vrViable

.scparIttely in regardt 
observed Ietween varietics ill table 5. Rather, tile

froll Itllyl ences
ill cl rillti!ng to tile injury of barley seed 	 3' .lhai1 &resIlts teld to ,gree with those reportedlnonhide f4igllt m, 

Itlackith (1957) from germination tests IIlhowing fullliga­
1urirctal l)DitJrCen'es.-lhcrn vrieties of barley 0s(d 	

dif­with methyl bromide and suggesls that the Ilmail1 
i34 4,334 series of tests (7T2-hmr expostire period(1) withI ti0 


grolwn in different areas of Cali­wereIllethyl bromide it 
so, ill alii(o t vare:tl dierences, tile Cultr1al Corrected percentages of reduction in the gei­

fornia, 	 oil the Table 6.-
d (f the seeds Illight have all3 inC eleCc

II1(.Igir3 n313imaiOn of California Mar iQolL barley after onle and4 two methyl 

fllfour bromide fumigations for 48 hours and fcr 24 hours at various 
fina'e'sults. IHowveCr, itsillustrated ill lahle 2, 


of Iearl y wle of cI"Pj4r;hllie 16g1h (1134:1ity. All temperatures and dosages.

varicties 

t4.:rance to IlhedIyl"	 4444 . IA. m n.traC i ci4si4erable 	 i TOT#i..i/AL\aifeties tit 
ditions (tlahleco 1e 

hlollliu w lcn, fiImigateo Im ee xtrCe 	
... i F:.. 114'F.

70' 50" V. 
5). 

Ntaljhlatta: . ........ .5 5.0 

... . . .• 

It. is 1i11ivilt to triIlthl n uhc impo-rtancc to varietal .(2 . m:.a .0-1 

t 1 3e bI 3n' ide from til e S l l1l d il I'C- N .0 
ll is ( sc e l li hil ty I th y l 	

l~taii;.*rltsa(- (a1,.) Per (it Ih',hj film i rm naon 

024I H, :1
in the ger- I 	 4 (4 

44of reduction 	 IL 13 )o: 04Table 4.-Corrected percentages 	 I
Malriout barley after two fumigations 	 55) o4r, 14 17Initiation of California 	 14 I15 '12 I4 13 5 

with hydrocyanic acid for 72 hours at three tenipeatures. 	 341 

41 44 5 "11 9 17II4il4 "204I419 4144 144 21 
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Table 7.-Corrected percentages of reduction in the ger-
mination of Califormla Mariout barley after one nnd two 
methyl bromide fumigations for 8 hours at various tenper-
atures and dosages. 

MIi,,T'I!iIV 
CliNTENT 

N,. or k.fl:0.o D 
'uSIM(Arl , , (l.%) 

H 

to 
I1 
I, 


22 

I0 


FUIIMA TiMN 33 Icll(AND 1tmAc,tmrvAT'T 

I.I,.!./ts (ci. I"T. 

111 1.. 70^ F'. ro"V. 
- - - - - - -__The__I 

2.0 :.0 6.0 0.0:3.0 1.0 

i r ('cn t tl utlhci ti(; rm tticiihi 


0 II :S 0 0 

5 1 I 
7 I( I 
(1 1 

a00 
1 () 
I 4 

8 . 
15S 

! 
17 

I 
15 

ferences ilt the reacLion of cereals to 

I 
15 0 

I 
1 

3 I 4 

I 1 
I 
0 ~(J 
15 

3 

o 
0 

.1 

I 
It 

methyl bromtide lie 
Icetweet lie secs. Ocvioi.sly further ivcsLigatiun of a 
wide ra ge of arley varicties was ot urgent. ''hilis, for 
ltooth r rcasoIso thll being the c:CLlicst lot of secds, Cali-
forniit lariot was selevctd as a represcIitative vNariey 
for use in all ci,:pCiri ilts ii thiisstudy. 

.lloi. u/rc Con/cnt of Scds.-l{esults frotit germllinatLion 
tests with harl.cv sceds of a grad icim oisttircraigc (8, 10, 

Table 8.-Corrected percentages of reduction in the ger-
Iuitnation of California Marlout barley after one and two 
methyl bromide fumigations for 2 hours at various tem­
peratures and dosages. 

4 
1FiIIIIATON TriiIrHATI'*. ANIP )OAGIA 

IN I...L/100 CO. FT. 

90 F. 70" F. 51*V. 

CONT, NT :.0 0.a :1. 0 .0 0 .0 0.0 ' 
NO.. or oF Sm'r" [he oirll 

F1931 riA c r Cc llltc c l h i r ndoc th i l1ud(rN ) ct (;c I h 

1 1t I 0 0 0 0e lIvy 0! 
10 0 0 0 I 1 I 
11 e q I 1 0 0 Ilie 
1t 0 0 0 2 I 2 endrill, 

I 1 I 0 1, > ditlthl 
10 I 2 1 ) T h'I 

I2 I 2 i I l 0 
II 1 0 2 ( 11) lnd oll'

i'reisii > 
Thv 

sonie cascs iincreased injiiry to gcrtinito ,maylieoh­
served from Lwo funtogal ions, but. il generll, two filioign. A 
Liois with methyl bromide did n t ha c a l extrceme eirect Aincof 
ott tle gcrmin tion of I.arley (taies .5to 8). trlicf 

'Po.tffn igaion Storotce.- A scC I d scris of ge rmim - I c.l: 
tio test ws madc after postfiittiig:,tiot storage of seeds .t11 '* 
for 81 days (12 weeks) 50' F.Significant braletti.l !ill'crentces 
were n t observed ill the l]iercitages of retluction inl ]ifhcsI 

12, iil 14/o) folilwing fumiigLtion with ,etliyl Iomide geriitatioit hetwecit tests made immcialcly (within 5(if ('lt 
show a slight decrease illthe [reiii ge's of gcrmiiatioi 
with an ic:re:sc in the tinistcic content (tables 5 to 8). 

Period of P',.rposurc to I"nitigmit.-A view of the restits 

presented il ta)les 5 to 8, 11thoigh not so obvious as 
[hose hreviouisl' preseited for wheat (Strog & ILindgr-e 
195!), is sutfliic'ut to suggest that as periods of clcostire 

d*ays) after fumigation nd those miate 8 ,cdays later. lRe- 11f4ch 
sults front the iaitter tests are iot presented as they would the lt: 
merely dcliicate results given in tables 5 Lo 8. Tihese re- toi I 

silts coniur with tliose of Cob (1058) and agree with tie lo 
his conilclsion that fumigationinjury ocimrcd while seeds the , 
were in contact,with the fumigant, that fuinigatiou injiury tir 

are deerc'cscd, g'riinatioc injury attributable to nietliylw:Us irreversible, and secds uiiinjl(ltd duriing f(iUlmig:ttioi thle It 

bromidle futmigatiti decre:ses. 
T'emlp rtrc l,' general, where)ring umiyjtio.-I-h 

seeds werC aflfected 13methyl bromide funiigation,by il-

creases ii,tenipcrtire resulted inl i (c.iea g perciitnigcs 
of reductlion il germiination (tables 5 It8). An effort was 
itiad" to allw an opporthnity to isolate telp)eratutre 
froiii other variables. Rjesuilts ame given iii table 7 for 
fcuiig:tiotis with t.0 ponls of methyl bromide per 1,000 
eiihie feet at each of three temperatucrcs for Q!, hours. Inl 
this alrticlar instalc, .iillcrnces Ietweci 50' F. IllI°
 ;00 F. are grealter t~ t~0 I

0'1 .tli0 ietweei 00 F. a d !001a those 
D saye f I t'-lr:lieatil p 'grallisiltlntrelitre 

somewlht higher thati icorltal dosages of funigant so two 
ilosage levels, oIne low :tiil one high, were considered for 

each seL iof conilitits foutl in this study. Paired comi-
p'trisonlls tcciv Ie ic Imetcitiwccn slge levels front tilere-
stillts cr(esvtel illt:llles 5 to 8 b) horiZllllU examiliitijiol' 

of Ihe da:i. Ilimever, tile inilucte of dostige is best, ii-
hislrated with rcislts from oie futigatiot is seen intaltles (3:hid 7. 

able 1.r1 sl 

rebi 
illore titin ot1e flliligatioll to preve it iiijlily fro nitit|sect 

lests. '11h1s, tIe ef'ect of repeat ftltlilgatioli on lice ger-
Iljitttioli of sccls was atiiI)ortant factor to consider. Itl 

do not show injury later. ,1 3h1 
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Table 4.-Percentage gerniiiation of corn in relation to live seeds after one flumiigation with hydrocyanic acid for 72 hours 
at three temperatures and varying dosages. 
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FUMIGATION OF COMMODITIES UNDER GAS PROOF SHEETS F /, 

Fumigation of commodities under gas proof sheets 
is a valuable technique used throughout the world. Any
size stack or unit can be fumigated from a single bag 
to the pyramids of bags seen in Africa. Indeed, in the
 
United States, even tall buildings are covered with gas
proof sheets for fumigation control of wood destroying 
insects.
 

It is possible to achieve over 99% control of ali
 
stages of all insects with fumigation under gas proof

sheets since excellent sealing is possible It is unfort­
unate that poor, techniques sometimes result in poor control 
even though the same amount of gas is used. 

Recent developments of resistance by insects to phosphine
is apparently the result of poor, techniques in fumigation
allowing some insects to survive and breed with other 
surviviors. 

To improve our techniques, it is important that 
we first study why some fumigations fail to give adequate
control of the insectsor why there appears to be pool con­
trol. 
.. Phosphine fumigations may be attempted with exposure

of three days or less. This may not be long enough to 
kill some types of insects. 
2. Methyl bromide may be injected into the space without 
fans or other methods to mix it with the air. This can cause 
the hcavy gas to settle and leave insufficeint gas at the 
top.

3. Holes in the gas proof sheet may not be noticed and 
too much gas may leak out. 
4. The gas proof sheet may not be properly folded at 
the bottom preventing a good seal and allowing leakage. 
5. Rough or, porous floor- or" ground allowed gas to leak 
out. 
6. Poor, storage practices against walls or posts made 
it impossible to get an adequate seal. 
7. Bags and sheet wer'e placed over a floor drain which 
allowed gas to leak out. 
8. 'The' perieteC'- wa' not sealed proper'ly. Light weight
material was used instead of heavy sand snakes. 
9. Sand snakes were not overlapped and gas escaped inbe­
t"ween the weights.

i0. Leak (letectors were inot used to spot small leaks
 
afvcr gas was injected.
 
11. Insufficient gas was used. 
12. Reinfestation occured from nearby sources that were 
not treated. 



CODE OF PRACTICE - STORAGE OF BAGGED GRAIN 

Proper storage practices permit good 'fumigation and 
help maintain a level of sanitation that prolongs the time 
between fumigations, They help pin-point the sources of 
infestation and try to eliminate a source of insect,breeding. 

Proper sanitation requires proper placement of stacks so 
that sweeping , inspection, and pesticide treatment can take 
place. The following should be observed: 

Stacks should be no more than 6 meters high
 
Mi1nimum gap between stacks and wall or columns, should be 1 meter.
 
i'iinimuiij gap between stacks for gangways should be 2 meters.
 

Before bags are stored in an area, it should be cleaned of 
all dirt and loose grain. All sweepings should be fumigated or 
iimediately destroyed to avoid harboring an infestation. Floor-. 
cracks should be filled with cement or other hard filler. Floors 
should be sprayed, with a good residual pesticide to discourage 
insect migration. Floor should dry before any imaterial is placed 
in the area.
 

Walls should be checked for holes or cracks that could hold 
old grain. .. Webbincg and old grain should be brushed clean and all 
holes and cracks should be filled with cement. Walls should be 
sprayed with residual pesticides.
 

Overhead areas should be cleaned of dust and webs and sprayed 
with residual insecticides. 

Storage should be segregated:
 
Old and new stock
 
Good and bad stock
 
Different moisture levels
 
Different gjrains or varieties
 

Incoming grain should be checked for insect infestation
 
and treated if infested;
 



*JOINING GAS PROOF SIIEES vlwv-)>J~~-}uL 

If a single gas proof sheet will not cover the stack,

it will be necessary to join two or more 
 shets together.
Just overlapping the sheets will not hpld, the gas. The

sheets can be joined together and be reasonably gas tight


'by taking one meter of edge each sheet andthe of rolling.
the two togetLher into a tight searm. This roiled joint
is then clamped witl steel sprig c.,p: cvcry imetdr or .esz
The seam will cause some leakage il' it gocs to the floor. It

will be necessary to flatten th,- :eam as much as 
 possible

and add extrawei.]l~t athis .'-;:
 

If steel clamps' are not available, the one meter
 
overlap can be folded onto itself' times
several and taped

to the sheet or tied at several points
 

In either case, the joint will not be as strong

as the sheet but will suffice for vertical seams.
 

Horizontal seams or ."hanging seams" can be pulled

apart by the weight of the sheet on large fumigations;
 

Strong seams can be made for horizontal joints byplacing the tw.,o overlapping edges between t'.wio long narrow.boards: These are then roll.cd over until the one meter

of material is wrapped again and again around the boards

and frbric. 'hlis is then secured 
 with C clamps. This 
joint will hold better than the original material. 

Large fumigations may require the joining severalof 

sheets. If the length requires two wide and, one narrow
 
sheet, place narrow in the so
the one center that the
 
pull on the edges will 
be against sheets with considerable 
surface contact;
 

If a 'narrow strip is not available, an exact width 

can be created with the following technique. 

Take the larger sheet and olid in half'. Measure 
the gap to be f'i.lcd and add one meter for sealing on 
each side. Then divided 2 the sheet isby since doubled.-
Roll the folded edge twoward the open flaps until you
have reached the point that is 4 of the distance needed 
plus the I meter each side. Clamp the rolled area and 
you .iill have a sheet the exact size needed; 

When many sheets are joined together, stagger the
horizontal and vertical joints so that each joint is 
a T and not a cross. This will give extra strength. 



Sa ilitation requirements for stored bagged grain. 

1. All grain should be inspected on arrival and fumigated if 
infested.
 

2. Insects will live in spilled grain to bags andnext along
walls. This mist be swept up daily and fumigated or destroyed. 

3. Insects can live in grain dust on ledges and ceiling beams
These must be kept clean enough to discourage this infestation. 

4. Tailings and siftings from ecquipment will contain many live
 
insects. This should be fumigated or destroyed each day..
 

5. Weekly inflpections should be made to locate possible infes­
tations 
or grain that is no longer in good condition. 

6. Where maL-ket demands permit, the oldest stock should always

be shipped first.
 

7. Applications of residual insecticides should be made to the
walls and other insect resting ares at ].east once per month. 

8. If the storage area can be sealed enough for effective treat­
ment, space treatments with Dichlorovos should be made twice per
month. 

9. All used bags should be fumigated before reuse. 

10. All cleaning and bagging equipment should be fumigated once 
per month minimum. 

11. Stock that can no longer be sold at regular prices and is
 
more of an insect attractant than a value, should be disposed
of at the least possible loss. Destruction may still be more
 
profitable than keeping the material and increasing treatment costs. 

12. Broken bags should be repaired and spills cleaned up as soon
 
as found. 

13. A rodent trapping or poisoning program should be maintained 
wherever rodents are a problem. 

14. Bird infestation in tlhe godowns should be discouraged through 
use of hanging strips at doorways and other mechnaical deterrents. 

15. Floor drains should be kept clean and treated to discourage
cockroach infestations which can affect the odor and'flavor of 
rice.
 
16. Keep storage at least one meter" from walls or- posts. 



Salitation requirements for stored bagged grain. 

I. All grain should be inspected on arrival and fumigated if.
 
infested.
 

2. Insects will live in spilled grain to bags andnext along
walls. This must be swept up daily and fumigated or destroyed. 

3. Insects can live in grain dust on ledges and ceiling beams
 
These musE be kept clean enough to discourage this infestation.
 

4. Tailings and siftings from equipment will contain many live
 
insects. This should be fumigated or destroyed each day.
 

5. Weekly inspections should be made to locate possible infes­
tations or grain that is no longer in good condition.
 

6. Where market demands permit, the oldest stock should always
he shipped first. 

7. Applications of residual insecticides should be made to the
walls and other insect resting ares at least once per month. 

8. If the storage area can be sealed enough for effective treat­ment, space treatments with Dichlorovos should be made twice per
month. 

9. All used bags should be fumigated before reuse. 

10. All cleaning and bagginj equipment should be fumigated once 
per month minimum. 

11. Stock that can no longer be sold at regular prices and is 
more of an insect attractant than a value, should be disposed
of at the least possible loss. Destruction may still be more 
profitable than keeping the material and increasing treatment costs. 

12. Broken bags should be repaired and spills cleaned up as soon 
as found. 

13. A rodent trapping or poisoning program should be maintained 
wherever rodents are a problem. 

14. Bird infestation in tlfe qod.owns should be discouraged th.ough 
use of hagng str-p.-; at doorways and other mechnaical deterrents. 

15. Floor drains should be kept clean and treated to discourage
cockroach infestations which can affect the odor and'flavor of 
rice.
 
16. Keep storage at least ore meter from walls or posts. 



Preparation of area to be fumigated: 

Check to be sure there is enough room on all sides and 
at the tot to work. If bags are too close to walls'or posts, 
the fumigation should not be attempted until it can be done 
safely and effectively.
 

Have the area around the stack swept clean so that a good 
floor seal can be achieved. 

Measure the length, widtLh and heighth of the stack and 
calculate the volume to be fumigated. 

Inspect to determine the type of insects causing infestation. 

Calculate the dosaage based on volume and species to be controlled 

Consider potential reinfestation and include nearby stacks 
in fumigation if infested. 

Conqider safety of potentially exposed workers. Will there 
be other workers in this area during the fumigation. Can the 
fumigation be done at another time? Is there enough cross vent­
ilation to provide safety for the people? Is gas monitoring 
equipment available if workers must be nearby. 

Choose the proper fumig'ant. 
Choose Methyl bromide if: 

Less than 4 days are available 
There is a leavy 'infestation of grain mites 
Nearby electrical equipment could be damaged 
Odor of chioroi)icrin is needed for safety reasons.
 
The price is advantageous 

.Choose Phosphine if: 
Four or mor-e days are available 
Deep penetration is needed 
Product nay have high level of bromine from 
previous fumigations. 
Damage to gerinination is a concern 
The price is advantageous 

Be sure that all necedo)equipment is on hand. 



.f1 a narrow strip i Wtn i.la)e , :Hi exact width 
can be creaLed; Take the I:,n'jww' ,heeL a loI['ndd i t in 
half; Meau:;re te gap to 1"! Filld and add t,%,o meters 
(one meLter fur each side Ua- ::jal inT) : Than drvide thin 
figure by t.o :;inice the slh',t is doubled. Start with 
the folded ad go a ad roll Li phi.y an Lil yu wL.t L thhe 
point caluclated before: No. viam) or Lie this roll 

ou 1-1i,--
the xact width lus the an. ater overl.p on ench side; 
in place; ,,hen yan Gpen Foded h:;h eL it will be 

ihe;,many sheeLn are joined together, it is better 
to stagger whe joints rather than have Lhem meet: The 
stag,grinE will give a stronger cover. 

MEASUREMENTS NEEDED I11 'UMIUGATION OF COMMODiTIES UNDER 
GAS PROOF SHIEETS: 

The volume of the area being fumigated needs to 
be calculated so that the fumigant dosage cart be determined;
Although this caln be calculated to some extent from the 
weight, if' kno,.,,n, it- is better to work with the total 
volume including any expansion area; 

Multiply the lentuh times Lhe width timas the heighth 
to get the volume of tlie enclo:d area; if a high stack 
is located next Lo a shoht and both arwe to b,3 covered 
with Ia sinIeg3heet, the sloped a'ca must be included 
in the volume; A triangulrnc a rea containn one half the 
volume of' a 1qa re or 'ectangular volume of the rame 
h-ighth and width: 

The Va uf the gas( lz [ 5hogt. noqoe VIJ- ll be one meter 
tiore on both the length and width to a] low for the area 
to be seale :1 to the floor: 



Gas rLetention is only one critci'ia for choosing 
the gas proof sheet. Thilei materials are often easier 
to work with and less expensive. The fumigator will also be 
interested in the tear resistance of the material. 

Polyvinyl chloride ;he ';s have ecellent gas retention 
and are casy to work .ith ut do puI ctuI' easily 

It is i:po1tant to study, the gas penetration through 
various sirlace and this will vary with brand and other 
factors but th-e fol.o,:in chart .:as based oii tests in 
Australia and gives figur:- that can be used as guidlines. 

(L.IIFFUSIOh CO STA1NTMATEFRIAL or [IREAT T V 

Po!yvi'nl chlctido .,hcct:ng,0.193rtn....................... 0.17
 

Polyclhyl neshcCling .030 r!) ............................ . 25
 
.076mm ............................ 0.33
 

0.13
.. 52 rn.............................

.254mm ...................... 007
 

Nylon srinlotced PVC sheeil0. ......................... 0.19
 

bilumen co-e 
..

.........................0.
Buiding paper wv;li 

As above vilh alurin;COte 0.1.
'n .............................. 

Mas inoTape (2 lIye,s) .................................. 0.3
 
.{adtdboard 4.7Crnm .............................. 110 (approx.)
 
Fibcrboard. 12.7mmn .................................... 50.70
 

paint Sy,qj0( un,,rc-al, g9hsc0 004
of scai r, t ............ .
 
....
.......................
PQiyucha3;C paint (2 coal' 0.05 

0.04Shelc. ....................................... 

Plasiic bascd painl ............................... 100 (approx.)
 

SEALING GAS PROOF SHEETS TO SURFACE
 

The two most common sources of gas loss are the 
small holes in the sheets and the seal to the floor or 
other surface. 

A thicker gas proof" sheet is more likely to have 
gas leaks at the bottom since any bunching or poor folds 
will provide chancls for the gas to seep through. Thicker 
sheets also will not conform to rough surfaces as well; 

Two basic principle o. sealing are used. One is 

rtype of continuous weight along the base. The other 
Ls the utilization of a tape to seal the edge of the 
sheet to the floor.: 

A variety of weights such as chains, rolled bags, 
Loose sand, sand snakes and water snakes have been used. 
Ihe prj.nciple is that the weight must be broad enough 
and heavy enough to force the sheet tight against the 
surface;. Chains do not give a continuous contact and 
are not recommended; Rolled bags are not heavy enough 
arid are not recommended; 

Strips of cloth sewed into tubes and fil].ed with 
sand are called sand snakes and are the most common weight 
used. These should not be filled too tight. A looser 
fill will give a broader contact surface. "Snakes" are 
also available that can be filled with water but leakage 
can be a problem. 



SY PIOS1llNE FUM1.GATI H O F COMMOiUlEl S UNDER GAS tPR0O1 SHIEE'IS 

0 Phosphine should aIv ho the choice of f1umigant 
jwhen.l deep penetration i: di:; rd *and there is four or 

, 1 \more days available for th u'nr iui.ation. 

,L , Phosphie normally doe:; noL require foc'ced c irculation 
0.c- and .t;delayed release of ,,n i imlproves the safety for 1 
• the umigato': The coninued 'eleaseo" gas helps to
 
j ,.\maintain a constant concent ration.n h
 

Siice ptoqiphJ , is Il) r 1.,Iet rea iItIe ti n ethyl 
bromide, t" is naturally h:, '" r to confne• Leakage 
v OCCU thtOruh i nic', o:u(si tO extentwil1 eVei som 

but i.,ill occulr . mai : l;Ia . , Sealingfate'thi'jcii
1 isu very" implIor'tant3 inl pi,:!isp ine Fu" l~hir:ton,-	 l II A countD B~; 

on 'th continued relea:;e to make up Wr ]eago . It 
may not be enough 

Phosuhin. i:s a peculiar" c , an- AnyII W o Li.e fumigator 
will agc'c It may be po:b1,, in lot. humi aea's(:,2 to 
evolve all of" thn ;as in two or tAre K.,-y, Iut the insects 
may not; die unles, confiid M, Wond 2 ; Qmo. Thi'is 
is in part due to the fact. LI,.1 U ,e i.t:;chn ',ill pass 
fn'crlm a IalO ". ni :;ta iit Otac , ;i')l' :a',',:!5t" . L l Mtage 
in the few daysn of exposur,. H- of: Wc2:; thattai 
were nrot in the fir ., t,.. /day-, lve into­killed evo 

ceptible stages, control will b, complete;
 

Ill some parts of the ,.;u,'l, 2. as ecomie difficult 
insects withto kill , ohosphine; This apparently is due 

to poor fumigation pr'actice:: where leakage lovwered the 
concentration to the point th;:, -nly the mo ;t -usceptihle 
insectUs were killed; it is Very importatl tihat in each 
fumigation done now tht v,'t 'iv as close to0..i for 

control as we can obtain.
 

Ini the ,iast there ,as been too much reliance on 
Q e mni 12 Imu 0XpO nu20 lined by tie manuf'acture rs of 
the phosphine-_ . It should be remembe'ed that even they 
say that these times are the minlimum; insects that develop, 
inside the grain will natural_y bp harder to kill and 
will re,quir'e a lonke:" exposure to assure that the fumigant 
gets to them and that i.t I'e.:e a;:;esctbLc stave 

a,:ayn, I 
corrod, copper, fgold, il. r r tlei.r a 1loysy .t can 
also inj,.,II ori' kill I euplqjl o.re(.ai f, igat on is 
startd. tie otenn NIa :.l:. people 

.aIety h:_hu]' 	 Cs11;d d; h1o:;ph1ine ca 

1. (,,!*'un rotect, 'd 
should be 'Thq::a.a fori rated in relationconnidered : yN 
to the total area, the amounnt of c'o:_s veztJ .at.l.on, and 
the ability to monitor n, riaga level in the air should 
be 'consider'ed In general ie)o'ne shioul d he o2posed to 

°
P tI of phonphoine a11( th.i.WK m:als tht normally the 
I'umigat ons of' bagged material mus:t be done whci ro one 
is* 11 Lhe area for t he Tzi exposure and ventillation 
period 



PIROCEDURlES FOR P1IOStP1I INIE 1"Ui GATION UNDER GAS PROOF SHEETS 

1 InspecL tihe area to I.,e Isure that the fumigation 
can be done succes' full , 1nd If ba ;'- are toosafely 

tigit to wall; or po: z:L eL e::./ ..
h1avi ­

2. 	 Plan. tI I e,eraLi onI -).fi_ tI-I h u i, tion so that no 
,o0 ,.-1.:<tu:;ud 	 pio:s l Lo\1'C ,I.2 	 to 

3; Check com;:odiuy any oIc,-r, a 	 exposedtCue and tote IttIa].].y 
- eIIs s uch as ... .. an!. c if h( potential
for damage­ arco.,a n 1) a 	 cl"e tlt,.'od id 


th.oil; area0ea:;uct hI,tumiI !I IdLe an'jd caculate thedosage base,_d on volume iabhetl<Lha:.n ib~',-,e.i Consider 
time available,, b tperaturt' , h!umid( ty , (1al.t .ty of seal, 
and type of infestation inl cd]c(l-tOtionn " dosag, 

o1 .,i of ohuspl,,._5- Decide u 	 fuofigant, aluMiIUlIphosphide 
or g 1 4 11: )11(o C 4.,_g on safety, availability 
price and ine 0f C,.:p1 3u',­

6; Decide on foLu:: o" '1*umiiii,,1;it 	 to create proper dosigc:
1 La hi)_t ,gam1 
5 tpo..l . t guamr 

j.'r[:X Pla'ter' 3 
7; Check aund clean arca around stack so Light seal to 

floor can be obtained. 

8: Check to be sure that all equipment and gas is present; 

9. Be sure hat at least two trained persons are working 
together.. 

10: Place folded sheets on top of stack; 

11: Carefully pull sheets out 	and over tile stack. 

Oi12; Pull. th1 shee , the long s.ide InI-re:.st the wall 
so that there is ;i1 ce11 one meter to hecet on the floor; 
If this area is even, I th est of the covering will be
easiler­

13; Adju:nt th-e sLhee s;o luat. one end has one meter of 
sheet on tile floor evenly. 

14;." ho.i pl )cc a few s,-nd ;nakes one the center are of 
each of the5e one [1Cc:' areas,:3 

15' o '.. ri- the ,hec,,,, do 	 n,..ii other side,. Iftle long 
thre', is. boo much maberiu.l , it i s better to gather it 
on the top *.ith a f'als pl,)et so that there is again 
just one 1meter on the fl"ooi': 

16; 11 ti': stacks are of vrijble sie and a false pleat 
- i mpractical , smooth out tlc surplus ,aterial on the 

http:I-re:.st


tleI-e may h)e 
s pent matll1te ' i a 1 

I~C I CII t 1 .,liipu i'a­
otli't7~~~i ]i L.a; , ltell( ]i.,', ieit 

Thi. ma t.eial could be dan.lrnus if :iiiproperly disposed 
It niacld ij.Un. r . 11l1aLic,W hago or, conainers, other* 

thvt could confine tre gaN: 

e.idur::, )F pul.lu.. ur tablet: may be scattered( Ol 
Wast grouud I ait n a l'' .';n1.1 (Uh e' i"':i.- , they sChould 
be st(iri U'ets !!t'" wate,,r and detergent; (30-60A 
I-)f ( C:er1 1 1(1.025 &i ''aer) Have oI1c m:an wearing 

f .. 'In t I. U r a I lowly 
into L.e w'tur; An4r A l; b(een compl(j)itely deactivated, 

b( ;E1,;(1 in ara.­it can, .lI p (:,:i !..r; ( zuuj,-)t .!ld an isolated 
Conl, .Ii sild YV ' t;1 :niiisecd and then cI'ushed or 
sent 1f1r rc( u Ci a Fn 

Bags 0" .ii lui;1 p)hstphie (I can be storeld inLi a special 
perforratcd drum or better be buried at Lhe site; 

"DRY" METHOD "WET" METHOD 
' ' S;bctit P[EPAC " ,. I,-- fld in lAdd a t i.f. c, 0 1IuiJ ,,, ting aqert (such as 

the ;Iroccd v,:;' rCw,;e l n r huti.cth tu l tIolic 7 iiwlws of waler in the 
,howil a[)5,L. ]in ti 5h'J Ic bucket. IillitI tf Clhe IPfLIAC ',hip in Ihe 

'o out t Gi,. i:t i a secured Waler/(IiCirCC:Ilml aihU[ for it ceast,nltidf 313 
area to precftl li a',. (!rctemrni hours LL-jr,e ':2;r l le iIc IPEPAC strip must 
v'hi ,.prcs,',I lso ; ) fake be urid(.r wa .lorforthis A heavy screen cr 
tvrc srips to ;irrro,. , ,,'ll sites ictal ;iJ ',rk. v.0 Icr thi purpfsc. The stlips 

t S: ,;(a! i'ral;, cr the way he rnf rr , .i hi ,aler inehritcly Until0 vheir held 

con;a'.;, r is 10!1. tranepoiAd to an ;;ro,vcd dispsal sie.
 

. . ­' ] . -: :A.. x 'i . r ' .>' .:" %::(!{ ji { .,. 

..... '- (: f'; . r''~. :,.. i .... " , ' l .. -- i<'--• " ij-a . [< . i' " ......... •~ 

.t i ~ ,l'~ ~ ' . •m i~ ~ / er .,' ' th. I f, ,err(tC v;,..... ra.e tc 

4- ;,7*r f* . I1 'A 

I~,n. 2kit ' . ." . . ­



METHYL BROMIDE FUIGATION OF COF.ODIIES UHDER GAS PROOF 
SHEETS
 

A complete kill of I.., t-. g, es. can only occur, 
if the fumign, r'eaches Vll a' -ma ins at a suf-VII,I rn l 
ficient conc..:ut i.on for a ',alT cn.ouVg period of ,,imc. 

Y1Coract oaqu 	 alua will'1mtat1hsga 
H : .Mon ' n':> .ta ,,.,,l t Joy le; :'conentration' ,. 

and 5,1112minh: 'lit Le 1'a ,C( isect: Lt Cort.ioI1 
ol' .s .o..h .. th gas in hold lon enough, 

, ::s'y s m n to a susceptible.... toler.ant 
live n aq!;
.
 

X y'%'t'."tie of the ia .Lt a ra in mis:; or even 
within a k::'nal of grain ,,.y tak, time; In the deep 
hold of a "hi, it ayta,.: I2Oi'e than 10 day; for the 
concnn.,at tyn of phosphine to be a u<t at the,.. bottom. 
in s::, .rl:'z:i: lSas Ce be rovi ngthe aIn ua'.:ad thermials 
t,,nt ';i. , e_."cti'vely block ::uch of L.e do'n,,'.:a'd movement 
of" th:- En;':.
 

i:t,-,'ode is over three times the weight of 
air; if in i not priperly mixud with the air on introduc­
tionI, i. i:n, , or le too Who boLtti an(1 lyave insuffic ient 
gas: ,in the. Lop);
 

''ethyi " ' de fumiga ions are successful only if 
there distribu ion of gas in the air and 
to al if is 1' once, it should17:5 it ',.p mixed 
stay mixe tb:'juphoun the I mvatLin 

iern- .:, ,ve:'al . ,l:; of achelving this goal. 
The first point in hat j7;; should alwa be released 
into a . ,. space: 5j,:3 c thenair 	 I f" no' , one 
Coul d . U a< d ; ' (Jfl op of bags can 
be C ,"t " tWIQ Stacks o ; a'. by s':t'-rldinL; sc.ne 
ton Logs on :'o on end ,_.nin ''ainst ,ach otheI' 

l
T e of' r e "_ %he is can be important ; 
A slo' rclas, is a' il' , '_f " ,:1a0ll fumigations; 

tC . t as assure that the.. 	 gas 

full '...a 	 an,.'.ishas been 	 . ' , l p distribution:wi 


j't '.. 	 toThe Lnn: :", 	 p,U ..... .i t:; release
 
the s in, ..a Fin: K Ho d rn running 
for i5-6O ::-,ite; O-. .. nna tKn sn; of the area: 

hi:; mix,: t;e , ,:'.-well as in 

o.f ':'.nt fin 	 t ie 

1.0 ,aa ::y helping 
distri.ution ofA g .. . thy ar.a;Ec:; :....u 

, ua :;,,,'un';m 	 on:a,'i ,''u'' iad cndit ion have shown 
tim:r, fansbottom rdi- 6 "g: h..!, than top where no 

were used; 



area U) ;a t It, tle 1u igatio 1 can 
be do.2 succesfully ,:a d :. 1F:l,,­
2. Ex:. ne t e corwI:i L) 2yu1' thsu it; notL will 


be adveis,1y "'otele. by i:,:yi Lrimile;
 

3. .a"su , thQ stac,, dete:';:iie the volume, 811d calculate 
te dosage aUL.: dulem':iiinign te Ly pu of inf staion; 

4. Plan t!e a.arni:u .o ,, iat the lare r'elease of gas 
will not enn n r anyone­

5: I'rupar1't , S' t:cd cOEMudity so that there is an 
expanion cHiwer, at top for gas i ItruductioI Place 
the int'oduio' .line to thin Point; Add a fan if possiblc. 
6; Clean C 0"'h->Ooacuund Lhe stac{ so thait, aI g,ood seal 

can bu obai n; 
/; Check ), :;Asre that all "'uipuun and gas is p-.esent 

8; Place fulded sheo ts on top of stack. 

9; Carefully pul1 sheeto out and over" the sLack 
10; Pull :;het Oil one of Ihte lenh no t! u t herec- rt is 

an1 even on ;,eor of :;hout Lanie i'loor and thi.s is even 
throughouL t Ile ede;Liea-: .'ei t, .i :; edge i.i :; "q a''aqua '' 

the rest o t e covering will ;e easier: 

11; Adjucat< sheet so hat onc width has an even one 
leter" or ,het ln the i o. Place sand snakes at; the 
riddle of Loth of" the two areas to hold the sheet in 

- isi t ion; 

-; Now .bring the sheet ol Lhe oher long siae: 
If there is considerably mo-e thain one meter along the 
bottom, it is Leter to gl.:' :A on t ,h n with a false 

pleat than to hav i buncledl e: tilhe botto .. The pleat 
on the to) c b2 hieid ,..;ic , th sandbe in :;:ar.en 

13; if" e' area t*0 coverk'e in too irregular for false 
pleata on th o t , "A'o slet, ca ble, rolll froill the outer 
edge in aftr all Snakese !:iace .:,: Thi, viii i provide 
a "u,.:.nddar', :'.,, ; 

14'; ihe Varn'.::.: a rei the m at Jrii O ,tl part, of tihe seal 
and mut be foldted a: ne;il.ly a:.; you 19iM wrap a present, 
for, someone; The trianjo'l of surplus oet on the corners 
Shou Ld never he rol.led i.f" inside a building. 'That is 

only 1C'i, ouLa'd, isoicction iL interfereso t:;ldo 
with abLaini a tigh! cal at, th fl.o at, th coiewn 
Arot,, minlthrjd .l I ve" h l} t rt0Vs.al at the f.0loo : .t is 



better, to fold this with an inside fold: Have one man 

.hold the sheet out and then a second iiian can take the 

surplus fold as far back inrside th6 long side as possible: 

Secure this at the bottom with a sand snake: The first 

man will then bring the rest of the fold over and it 

should form a straight line down the corner: Do this 

with all other corners: 1.f the treatment is outside, 

a few clamps along this folded seam will keep the wind 

from whipping the sheet, inside nothing more is needed: 

15: Smooth the sheet against the floor so that there
 

arc no wrinkles as each sand snake is placed in position.
 

There should be two rows of sand snakes staggered so
 

that the joint between the snakcs iii the first row is
 

even with the middle of the snakes in the next row:
 

This helps prevent gas loss:
 

16. Connect the introduction lines to the gas cylinder:
 

17- Start the fans:
 

18- Place the cylinder of gas on the scale, determine
 

tle weight of cylinder and gas,. Subtract the amount
 

of dosage and mark what tle wc(ight will be when the required
 

amount of gas has been introduced,:
 

19: Introduce a small amount of gas and turn the cylinder
 

off again.
 

20. Check all around the covered area with a leak detector 

and correct any leaks noted. Respiratory protection 

may be necded at this point but should at least be available 

21: Introduce the remainder of the gas while a second 

person checks again for leaks: 

22: Post warning signs 'all around the fumigated area. 

23: Shut the fans off after 30-60 minutes depending 

on the size of the area fumigated: 
24: Check area regularly to be sure that no one is being 

exposed to possibly leaking gas and that there has been 

no damage to the covering: 

24;. At tlke end of the 24 hour period, take a gas reading 

if' instruments are.. available so that the CT factor can 

be estimated-; Additional readings during the exposure 

are helpful but expensive,: 



25- Remove most of the sand snakes but leave enough
 
to keep the sheet, in place:
 
26- Have two men with respiratory protection lift the
 
sheets at both ends and anchor with snakes br tape;
 
27: Wait until gas has dissapated which will be about 
one hour but should be measured; 
28- When the gas reading is below 5 p.p.ni, the remaining 
sheets can be removed and folded;
 


