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SECTION I

PROJECT ACTIVITIES

The goal of the Storage Technology Developinent and Transfer (STDT) project is to
improve the capacity of the Government of Pakistan (GOP) to manage the national
food security program effectively and efficiently. The activities will
ultimately enhance the capabilities of the public-sector agencies and concerned
private-sector firms to store food grains over extended periods of time.

The purposes of the project are to (1) strengthen the capability of the Pakistan
Aqgricultural Research Council (PARC) and cooperating institutions for testing and
de~eloping improved grain storage technology appropriate to local conditions, (2)
orzanize and implement training programs for the rapid extension of improved
tecchnology to all levels of managerial and operational personnel in the grain
handling and storage sector, and (3) provide training to enhance the skills of
researchers and those personnel for training programs.

The follcwing activities were planned for the six-month period January 1 - June
30, 1992, to attain the objectives of the project.

Activities Planned

1. Pursue institutionalization program with the University of Agriculture,
Faisalabad (UAF).

2. Revise grain storage reference manual to include bulk handling system.
3. Issue an STDT project newsletter.

4. Finalize bulk wheat handling and storage research program for 1992.

5. Conduct bulk wheat handling and storage research program during the 1992

harvest and assist the Pakistan Agricultural Storage and Services
Corporation (PASSCO) and Punjab Provincial Food Department (PPFD) in bulk
wheat procurement during the 1992 harvest season.

6. Continue testing portable grain dryer and start testing paddy ganji dryer.

7. Continue assisting Sihala and Sadiq Flour Mills in Islamabad and Peshawar,
respectively, in the installation of their bulk handling and storage
systems.

8. Conduct a demonstration in mechanized filling of hexagonal bins and bulk

delivery of wheat at Rawalpindi.

9. Complete the trial delivery of 500 mt of clean wheat from the Sahiwal
hexagonal bins to a local flour mili.



10. Explore with the Northwest Frontier Province Food Department (NWFPFD)
possible mechanized filling of hexagonal bins in Peshawar and eventual
transfer of bulk handling equipment to NWFPFD.

11. Conduct bulk handling demonstration in Lahore area, April 1992.

12. Investigate potential for establishing private-sector institution to
continue STDT activities.

13. Train PASSCO and PPFD personnel in bulk handling.

Progress During the Reporting Period

Research Activities. Progress in accomplishing activities in this area are as
follows.

Calibration of Moisture Meters for Paddy

This experiment was initiated to devise linear regression equations for different
moisture meters to determine the actual moisture content of rough rice.
Different varieties of rough rice were obtained from the Rice Research Institute,
Government of the Punjab, Kala Shah Kaku. The initial moisture of each sample
by variety was determined by the Oven Standard Method (OSM). Samples ranged from
13% to 15% moisture. Tr. moisture of each sample was lowered to 12% by drying
in the oven for the required time. A measured quantity of distilled water was
added in each sample to obtain a moisture range from 12% to 25%. The samples
were then conditioned for four to five weeks to equilibrate the samples with the
relative humidity.

Determination of Phosphine Dosage to Control Resistant Insects

This experiment involves insects collected from 17 different storage sites. The
most resistant insect strains were found to be Trogoderma granarium collected
from the Chichawatni silos. Twelve days of exposure to phosphine was required
to achieve complete mortality. Rhizopertha dominica and Tribolium castaneum
collected from this site required five and four days, respectively. Trogoderma
granarium collected from Muzaffer Garh, Bhakar, and Multan required seven-,
seven-, and five-days exposure to phosphine, respectively, for complete
mortality. Rhizopertha dominica collected from Muzaffar Garh, Bhakar, and Vehari
required four, three, and four days, respectively, while Tribolium granarium
collected from same sites required four, five, and three days, respectively.
Insects strains collected from remaining sites were found susceptible.

To determine the phosphine dosage for insect strains from the NorthWest Frontier
Province (NWFP) and the remaining districts of Punjab, insect collection was
conducted. The insects were collected from the godowns of Haripur, Nowslera,
Azakhel, Peshawar, Kohat, Bannu, Dera Ismail Khan, Dera Ghazi Khan, Layyah,
Rajanpur, and Rahim Yar Khan. They were brought to the laboratory and put in an
insect room for acclimatization.



PARC/STDT Activities

The PARC/STDT report of April-June 1992, is attached as Appendix I. It contains
summaries of research on calibration of rice moisture meters, insect resistance
work, assessment of rice milling yields, and fumigations conducted for the
private sector.

Bulk Wheat Handling and Storaqe Research Program Activities. These activities
were undertaken in cooperation with PASSCO and PPFD. Progress in accomplishing
activities in this area are as follows.

Completion of Bulk Delivery of Cleaned Wheat from Hexbins to Flour Mills, Sahiwal

Delivery of 503.7 mt of cleaned wheat in bulk was completed from hexbins to a
local flour mill. This operation began the last of December and was completed
in January. Protein analysis of cleanings was 8.37% as tested ly UAF. The flour
mill owner was satisfied with the clean wheat and bulk delivery and intends to
procure wheat in bulk during 1992 season.

Efficiency of Rotary Grain Clesaner Used at Sahiwal

The wheat reclaimed from hexagonal bing, in the above described operation, was
cleaned with a rotary grain cleaner. To determine the cleaning ability of the
grain cleaner, wheat samples were drawn before and after the cleaning operation.
Samples were drawn from three depths in each bin before cleaning. These were
analyzed in the laboratory for percentage of dust and foreign material. The data
was averaged for all bins. The percentage dust and dockage observed in these
samples was 0.31% and 1.20%, respectively. Samples were also taken from each
wagon after the cleaning process by a compartmental bulk probe. The analysis of
these samples showed 0.12% dust and 0.95% foreign material remaining in the
wheat. The cleaner was able to remove 61.30% of total dust and 20.83% of total
foreign material present in the wheat. The efficiency of the cleaner in removing
foreign material could be improved by adding a blower to remove straw from the
wheat.

Bulk Wheat Handling and Storage Research Program for 1992

The STDT project collaborated with PASSCO in preparing the 1992 bulk procurement
plan. It was to be implemented by PASSCO in four sites: Depalpur, Bunga Hayat,
Pakpattan, and Chichawatni. The target was to collect and store 30,000 mt of
wheat completely in bulk form. The PASSCO engineers converted nine godowns for
bulk wheat handling in the first three sites. The STDT project trained the
PASSCO technicians on the use of two core drilling machines for the conversion
work. This equipment was provided to PASSCO by the STDT project.

At the last moment, PASSCO declined to follow through on the program. PASSCO was
not able to reach an agreement with the Food Department on the allocation of
buying territories until after the start of the procurement season. PASSCO was
also undergoing considerable internal stress involving reassignment of personnel.

The onset of the harvest season was delayed by about two weeks. The STDT project
had previously agreed to provide assistance to PPFD for loading hexagonal bins
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at Okara and Sihawal. The equipment and personnel were in place when wheat was
received at these locations. In mid-May, PPFD requested bulk handling assistance
in the Multan area. Additional personnel and bulk handling equipment were
shifted to Multan. A complete bulk handling chain was quickly established from
Galawala to the Multan silos. Another team filled hexagonal bins in Multan with
wheat delivered from other procurement centers.

In all, the STDT project fielded four teams to assist with the bulk handling.
The STDT project personnel remained in the field from mid-May until Eid and then
resumed after the holidays. Field work was nearly complete by the end of June,
when some equipment was shifted to Bahawalpur. During the last week of June, the
STDT project personnel surveyed all work sites to assess location and condition
of equipment, and collect all equipment performance costs and volume data
available from each location. This data is to be analyzed and reports prepared
during the last half of 1992.

Preliminary results of this year’s bulk exercises were most encouraging. While
the STDT project personnel were in the field for assistance as required, the PPFD
personnel assumed responsibility for operation and maintenance of the bulk
handling equipment. A farmer‘s organization and a transport contracter have
requested that the bulk program be continued and expanded. A truck operator has
inquired about leasing the bulk trailers used in the exercise for year-around
delivery of wheat in bulk to flour mills. Additional information is shown in
Appendix II.

1992 Bulk Wheat Handling and Storage Research Program Results

The complete bulk handling chain from Galawala to the Multan silos produced
positive results. At Galawala, a farmer group which produces 10,000 tons a year
asked the STDT project to have the bulk program continued next year. These
farmers were very enthusiastic about delivering wheat in bulk using twe gravity
wagons provided for wheat collection. This solved many of their labor and
transport problems. The traders in the area said they would "go all out” to
purchase and-trade wheat in bulk next year.

The Galawala bulk wheat collection has truly been an educational experience. Now
we know, or at least have some indication, of what works and what does not.

Number one is gaining the confidence of producers and traders. 1In the field
collection process, the STDT project provided a bulk scale (weigh buggie) to
check the weights of the buying statieon’s scale. After a few loads, the
producers and traders accepted the buying station’s weights on a truck scale.
The STDT project personnel and farmers made a platform for the the scalec by
simply constructing a platform of bags. Piling bags around the intake hoppers
of the grain pumps is standard procedure to make a "surge bin."” This is not as
neat and tidy as one might like, but it works with virtually no cost.

During the first few loads in the 20T trailer taken to the Multan silo, Shamsher
Haider Khan, STDT project Lahore Training Center (LTC), took sellers to a private
truck scale along the highway to check the weights against the scale at the
Multan silo. The weights were nearly identical. Now it is accepted that the



PPFD scale is accurate, and the truckers now only check every fourth or fifth
load at the private scales.

The trucker who is pulling the semi~trailer is also thinking ahead. He now srees
some design changes in the trailer he would like to make. His semi-tractor is
oversized - if the tandem trailer could have been used in tandem, the load size
would have been about right. However, road and urban traffic conditions would
not permit it. On June 5, a large Russian-made tractor was used to make two
trips with the 20T tandem trailer between Galawala and the Multan silo.

Someday, this trucker, or others, will want to build a larger convertible bulk
carrier. The trucker now sees the advantages of bulk commodity transport and
wants to arrange some kind of lease for the trailer. In pulling a 36-ton flatbed
trailer with bagged wheat, it takes about two hours to load, and one and one-half
to two hours to unload, plus additional waiting time if other bagged-grain
carriers are waiting to unload. Most of the time, this transporter could get
only one load per day. The PPFD rate is Rs 1,100 a load for that particular
distance. With the bulk truck, the trucker gets two loads a day with about a 45
minute loading time at the buying station with a 35" grain pump and sweep auger.
Unloading time is about 18 minutes because the volume of straw and other foreign
material causes elevator leg and conveyor choke-ups at high volumes. Unloading
speed isn‘t as critical now as there are no other bulk carriers waiting to
unload. When the bulk carrier is not there, the silo is filled by cutting bags
and pouring from two to four trucks at a time. All other warehouse space in the
Multan area has been filled. The labor crews are quite happy about the bulk
system. It is much easier to cut and pour than stacking 18 bags high as they did
100,000 bags in the adjacent warehouses.

Now the trucker has worked out a system to get two and one-half to three loads
per day. He returns to the buying station at night and loads up for an early
morning start. Both the procurement center and the Multan silo can load-out and
receive loads almost anytime, as it requires only two persons to be at each site.
The bag labor crews work only from 7:00 a.m. to 4:00 p.m.

Another feature the trucker likes very much is that due to labor shortages, he
must "tip" che bag handling crews Rs 100 for loading and unloading above what
they get from the PPFD contractor. The trucker is not paying "tips" for bulk
loads. The trucker’s daily gross income has increased from Rs 900 to between Rs
2,200 and Rs 3,000. Word of this income potential from bulk handling will spread
through the trucking fraternity and more will be offering their services.
Eventually, competition for bulk loads will reduce transport costs.

The procurement station is developing its own system for bulk handling. They
plan for the next truck load, and have a grain pile ready. While the STDT
project stationed an employee there for training and equipment maintenance, the
equipment operator at Galawala is a physically handicapped individual who is both
deaf and mute. He is very proud to be the equipment operator and pays very close
attention to the functioning of the equipment. In a remarkably short time, he
seems to have figured out how to pile the wheat to get maximum productivity from
the grain pump and sweep auger.



The same is true at other locations in filling hexagonal bin complexes. This
year, STDT and PPFD will fill five complexes that have not been used, or at least
used only partially for the past several years. The labor costs of filling are
prohibitive, even if someone could be found who would be willing to carry bags
up those stairs. At Multan last year, only 21 bin units were filled in 30 days
due to costs and labor problems. The STDT project and PPFD filled half of the
84 bin units in about one week. STDT shifted equipment to Bawalapur to fill all
the hexagonal bins at this location.

PPFD formed a high-level task force to develop programs and terms for delivery
of wheat in bulk to flour mills. This included pricing for quality differentials
for cleaning. PPFD wants to deliver in bulk all wheat now stored in that form
and encourage flour mills to develop bulk receiving facilities. PPFD wants to
develop a permanent system for bulk wheat procurement and releases.

The outlines of a compatible public- and/or private-sector graines system may be
emerging. It seems possible to locate areas with heavy concentrations of wheat
and other grains. There are farmers or family groupings who possess sufficient
volumes to warrant investing in temporary or permanent bulk storage facilities.
A possible model is the bulk oil tank conversion at the Ravi Feed Mills. Wheat
collected around these storage areas in bulk could be made available for load-out
to transport the crop directly from rural storage areas to flour mills without
urban storage, or transported by fewer trucks operating on a regular transport
schedule.

The public or private sector could pay for the rural storage. When wheat stocks
are exhausted, the storage space would be available for corn or other feed
grains. Grain cleaning and other services could be performed at rural sites to
enhance value and earn additional income.

Bulk Handling and Storage Demonstration

A demonstration of mechanical loading of hexbins and the bulk delivery of wheat
was held in Rawalpindi on February 26, 1992. The STDT project organized the bulk
wheat storage and delivery demonstration which was attended by officials of the
Ministry of Food, Agriculture, and Cooperatives (MINFA), Provincial Food
Departments, PASSCO, United States Agency for International Development (USAID),
and the private sector (including bankers). A large crowd of flour millers
attended this event. They were particularly interested in how the distribution
system could be changed so they too could received clean wheat in bulk.
Approximately 125 persons were in attendance at the demonstration.

Mechaniszed Loading of Hexbin, Peshawar

The STDT project personnel visited NWFPPD in early March to explore their
interest in possible mechanized filling of hexagonal bin complexes. For various
reasons, NWFPFD declined to participate in bulk handling at that time.

Bulk Wheat Handling Demonstration

A demonstration of bulk wheat handling was held at the Supreme Flour Mills, Km
22, Multan Road, Lahore, on April 26, 1992. Supreme Flour Mills is owned by the
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National Group of Industries, Lahore. National officials participated in the
Rawalpindi bulk wheat handling demonstration in February and extended the offer
to use the new Supreme Flour Mills for a bulk handling demonstration. The STDT
project/LTC, planned to show alternative bulk handling systems including a model
procurement station, four forms of bulk transport, five types of conveying
equipment, two weighing systems, three cleaning systems, and a hammer mill for
converting grain cleanings into livestock feed.

An aspirator-type grain cleaner was locally fabricated by the STDT/LTC project
for this event. Educational displays and demonstrations were also provided by
the PARC/STDT group and the Nestle-Milk Pac Company of Lahore.

The demonstration was attended by 177 persons. A summary of attendance at the
demonstration is as follows:

Private sector - flour/feed millers 45
Private sector -~ feed/flour dealers 80
Private sector - others 6
Pakistan-German Training Program 3
MINFA, PPFD, PASSCO, UAF 18
USAID, U.S. Embaesy, STDT Project _25
Total 177

Flour and feed millers who attended were from Karachi, Lahore (35), Sargodha,
Bahawalpur, Kasur, Sialkot, Bhai Pharu, and Sheikapura. Traders were from all
areas of the Punjab Province.

Haji Mohammad Bashir, Chief Executive, National Group of Industries, was host for
the program. He made a public offer to support the creation of a grain milling
school in the private sector. The Punjab Minister for Food, Dewan Ashiq Hussain
Bukhari, announced formation of a committee to develop a program for bulk wheat
delivery flour mills wanting to receive wheat in this form. The STDT prouject was
named as a member of this committee.

A special issue of SIDT BREIFS (STDT project newsletter) was prepared for the
bulk handling demonstration. Further information is provided in Appendix III.

Program for Bulk Wheat Deliveries to Flour Mills

As mentioned above, the Punjab Minister for Food announced formation of a
committee to develop a program for bulk wheat delivery to flour mills wanting to
receive wheat in this form. This committee is planning for bulk wheat deliveries
on a permanent basis to all flour mills wanting this service, and a plan for
financing expansion of the bulk wheat handling system. PPFD is also establishing
a bulk handling department at the deputy secretary level to handle all matters
related to expansion of the bulk wheat handling system.

Planning has begun in selecting flour mills for bulk delivery of wheat. Appendix
1V provides a survey on bulk wheat delivery to flour mills.



Training Activities. Progress in accomplishing training activities was as
follows.

Seminar/Workshop on Grain Storage Management Research and Training

On March 2-3, 1992, a Seminar/Workshop on Grain Storage Management Research and
Training was conducted at UAF. The chief guest was the Minister for Agriculture,
Punjab. The seminar was intended to publicize the diploma program and acquaint
the government and the private sector with the UAF program in grain storage.
About 100 persons from the government, private sector, agriculture faculty,
students, USAID/Pakistan, and the STDT project attended.

The STDT project provided a one-hour presentation on the present state of grain
storage with the use of video tapes. Richard Maxon presented a paper entitled
"Importance of Grain Grading”. The UAF presentations showed their isolation from
storage development in Pakistan, lack of support services, and reference
materials. The STDT project will have to work much more closely with the UAF
staff than anticipated. Four UAF graduate students are now working with the STDT
project on various activities.

The private sector made significant contributions. Two speakers from the private
sector asked for increased government support, or at least some consistency in
government actions. Frequent changes in government policies are the major source
of concern in private-sector development.

Resolutions passed by the seminar/workshop are attached as Appendix V.
Proceedings of the Seminar/Workshop on Grain Storage Management Research and
Training will be published.

Bulk Wheat Handling Equipment Training and Field Exercises

Training in bulk wheat handling equipment operation and bulk wheat storage
procedures was conducted on April 28-29, at the Supreme Flour Mills in the
proposed milling school building. The training was attended by 26 persons.
PASSCO declined to send any trainees. A summary of attendance at the demonstra-
tion is as follows:

Private sector ~ flour/feed millers 7
PPFD 15
Nestle-Milk Pac _4
Total 26

Presentations were made by the LTC staff, the PARC/STDT researchers, and the UAF
staff. Extensive "hands-on" practice in equipment operation was provided using
the equipment from the bulk handling demonstration. Appendix VI contains further
information.

American Soybean Association Workshop
Presentations on bulk storage and grain marketing were made by STDT to the
American Soybean Association (ASA) Feed Technology Workshop, May 30-June 3, in

Karachi. Ulysses Acasio, Long-Term Advisor for Storage, LTC, presented a paper
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entitled "Raw Materials Handling and Storage", and Richard Maxon, Long-Term
Advisor, Chief-of-Party, presented a paper entitled "Feed Grain Marketing In
Pakistan." The presentations were well received and reprinted by ASA for
distribution to feed millers and large-scale poultry producers in Pakistan, as
well as the ASA Singapore office. The STDT project took the opportunity to
discuss the proposed private-sector milling institute and the UAF institutional-
ization program with interested feed millers and poultry producers. A schedule
of the Feed Technology Workshop is attached as Appendix VII.

Technology Transfer. All technology transfer and technical assistance activities
under this category involved working with the Pakistani private sector. Progress
in accomplishing activities in the area of technology transfer was as follows.

Assistance to Sihala and Sadiqg Flour Mills

Continued assistance was rendered to the Sihala and Sadig Flour Mills (in
Islamabad and Peshawar, respectively), in the installation of their bulk handling
and storage systems.

Construction of the Sadiq Flour Mills'’ convertible godown was at a point where
advise on the exact placement of the grain loop was needed. Ulysses Acasio
provided this assistance on May 17. The godown should be completed by the end
of July.

After long delays, the Sihala Flour Mills purchased an elevator leg to complete
mechanization of a 4,000T convertible godown. Ulysses Acasio provided additional
information on placement of the leg during a visit to Islamabad on June 9. This
godown should be mechanized by the end of August. .

Supreme Flour Mills

The Supreme Flour Mills are now completing construction of a 7,000 mt bulk
storage facility. Ulysses Acasio advised on the design and placement of the
conveying equipment.

The STDT project also assisted the Supreme Flour Mills in procurement of bulk
wheat during the 1992 harvest season.

Steel 0il Tank Conversion for Grain Storage

The STDT project assisted Ravi Feeds in converting two 40-ft diameter by 25-ft
high welded steel tanks for grain storage. The tanks used to be vegetable oil
storage tanks which have been sitting idle for a number of years. Ulysses Acasio
designed a grain handling and aeration system for the silos. The STDT project
loaned the firm a 65-ft grain pump, gravity wagon, self-tipping trolley, and
three portable augers for initial operation until recently purchased equipment
arrives. The silos are now both operational.

About 300 mt of wheat was loaded in the silo with a grain gpump. Before
fumigation, sampling was done down to the bottom of the silo to ascertain the
degree of infestation and the insect pest species present in the grain mass. The
initial analysis of samples revealed that 4% to 6% of wheat grains had been
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damaged. The dominant insect species encountered were Sitophilus oryzae,
followed by Rhizopertha dominica, Tribolium castaneum, Sitotroga cerealella and
Oryzaephilus surrenamensis. Phosphine fumigation was done by using 566 tablets
of aluminum phosphide. Considering the grain depth (16 ft) and the gas-tight
situation in the silo, all the tablets were placed on the grain surface. All
leakage points were closed by using a polyethylene sheet. The phosphine gas and
the temperature was recorded daily up to 11 days. The gas was retained in all
parts of the grain bulk well above 200 ppm for more than seven days. The gas
retention was good. To confirm the effectiveness of fumigation, a sampling was
conducted after complete removal of the gas.

In addition to the oil tanks, the STDT project evaluated the specifications and
layout of two Butler silos that Ravi Feeds imported from the U.S. to increase
their storage capacity. The installation of the Ravi Feed Mills’ steel bins
began in May. Ulysses Acasio suggested some modification in placement of the
aeration fans for yreater efficiency in operation. This was to be done, but
while being constructed, the silo was destroyed by a violent windstorm in mid-
June. Construction has not started on the second silo. The Ravi Feed Mills have
requested some additional advise and information on reconstruction and repair
alternatives.

Testing a Portable Paddy Batch Dryer and Canji Dryer

The portable paddy batch dryer was shifted to the Ravi Feed Mills. An
engineering student from UAF is responsible for collecting data and analyzing the
performance of the dryer.

Prelimipary Rough Rice Dryer Design for Bari Rice Mills

Ulysses Acasio made preliminary designs for an 8.8 mt and 10.5 mt, LsU-type,
continuous-flow grain dryer for the Bari Rice Mills, Muridke, Punjab. This dryer
is to supplement their existing 25 mt capacity continuous~flow Cimbria dryer.
The owner will review the designs and will find a locazl machine shop to fabricate
it with supervision from STDT.

Continuous~Flow Grain Dryers

Two private-sector rice mills have each contracted a Lahore machine shop to build
continuous~flow dryers for paddy rice. The design was developed by Ulysses
Acasio, upon their request, and he will supervise the construction. The only
continuous-flow dryers in Pakistan are imported and very expensive. Developing
local capability for dryer construction could greatly assist the rice and feed
milling industry.

National Facds --- Grain Handling

National Feeds requested the STDT project to assess the feasibility of
mechanizing the handling of feed ingredients from their warehouses to the feed
processing plant. The feed ingredients are all in bag which require manual
handling resulting in excessive losses due to spillage on the floor. Ulysses
Acasio will prepare designs for mechanizing the handling system. A problem with
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the dryer was investigated and corrective measures were described to the
management.

Pak Feed Industries, Gujranwala

Oon request of Pak Feed Industries, Gujranwala, a visit was made by the STDT
project on March 17, 1992. The major storage facilities consisted of six steel
silos and one covered shed. The possibilities of grain protection in the silo
and shed were critically examined. The silos were found difficult to fumigate
due to (1) the fast turnover rate, (2) non-gas tight conditions, and (3)
difficult access into the giles. Outside of the silo, on the floor area, a large
number of insects were observed. Insects were also present in the shed area.
To control these insects, surface spraying with 2% Coopex was advised. To
protect the cereal commodities stored in the shed area, phosphine fumigation
under polyethvliene is the only solution. It was also urged that the general
sanitation and housekeeping be improved in the whole storage area for better
management.

The rotary cleaner used prior to storage was non-functional. The STDT project
will provide assistance in making it operational.

Other Activitiee
STDT Project Newsletter

The STDT project has initiated a newsletter entitled "STDT BREIFS." The purpose
of the newsletter is to provide information which can easily be communicated
during special events. Editions of a newsletter were issued during the bulk
handling demonstration at the Supreme Floor Mills, the seminar/workshop held at
UAF, and the visit of a Bangladesh wheat study team delegation. Copies are
located in Appendix II, V, and IX.

Institutionalization - Private-Sector Institute

A leading Pakistan flour and feed milling organization offered a building, space,
financial assistance, and other support for the creation of a grain storage
management institute.

The STDT project prepared a concept paper for a private-sector grain management
institute and a brochure on the subject, which was distributed at the demonstra-
tion of bulk wheat handling held at the Supreme Flour Mills and the Feed
Technology Workshop held in Karachi. The brochure is attached as Appendix VIII.
The idea was also discussed with the joint secretary, MINFA, and various other
public- and private-sector personnel including owners/managers of feed, flour and
rice mills, poultry farms, and educational institutions. Various funding
alternatives were explored including the Punjab Education Foundation, USAID NGO
grants, private-sector donations, and other international assistance programs.
Some preliminary budgeting indicates that a grain management institute could
become largely self sustaining within one to two years provided (1) initial
capital requirements can be obtained through donations, (2) the private sector
is willing to sponsor employees or trainees in short courses, and (3) laboratory
and consulting services can be provided at near commercial rates.
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The next step is to determine the market potential for training among the
nation’s 400 flour mills, 25-30 commercial feed mills, and an unknown number of
rice mills, seed processing plants, poultry farms, and other users of storage and
milling technology.

Efforts to pursue these matters were further handicapped by the absence of some
key public- and private-sector individuals due to foreign travel and personal
problems. Arrangements are being made with UAF to jointly study the issues and
organize a conference of interested persons in September, to finalize or reject
plans for a private-sector institute.

UAF Institutionalization Program

The Seminar/Workshop on Grain Storage Management Research and Training was
conducted at UAF during March, as part of an institutionalization process to
acquaint the government and the private sector with the UAF program in grain
storage. A meeting was held with the vice chancellor, UAF, and the grain
programs committee on June 24. The University is planning to inaugurate the
diploma program in grain storage in late July or August. The vice chancellor
remains fully committed and supportive of the diploma program and instructed the
committee to develop a plan for creating a department of grain science.

The STDT project discussed transfer of bulk equipment to UAF. A staff member
from the Farm Machinery Department was identified as the person to receive and
manage this equipment. He has bulk handling experience from overseas and is the
recipient of a GOP grant for external training. The STDT project has forwarded
his application to Kansas State University with recommendations for acceptance
into a PhD program in grain storage engineering. UAF has recently applied to GOP
for a large grant to start an agribusiness department. Discussions were held on
the potential for cooperation between the agribusiness program and the transfer
of the STDT project’s grain storage and research program to UAF. While the
physical aspects of the STDT project are readily transferred, the economic,
managerial, and social components are yet to be firmed up. The agribusiness
program should provide an ideal counterpart. The STDT project was assured of
UAF‘’s cooperation in this regard by Dr. Bashir Ahmad, Chairman, Agribusiness
Committee.

Bangladesh Delegation

A three-member delegation from Bangladesh visited the STDT project on May 17 and
18. Information was provided on the STDT bulk handling research and the grain
storage training program. Several research reports were provided to the group,
and a tour of a local flour mill was arranged. Further information is contained
in Appendix IX.

Project Reports

Acasio, U. and A. Javed. "Converting a PASSCO-Type Godown for Bulk Storage."
January 1992,
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Maxon, R. "Importance of Grain Grading." March 1992. Paper presented at the
Seminar/Workshop on Grain Storage Management Research and Training, University
of Agriculture, Faisalabad, March 2-3, 1992.

Acasio, U. "Raw Materials Handling and Storage." May 1992. Paper presented at
the American Soybean Association (ASA) Feed Technology Workshop, Karachi,
Pakistan, May 30-June 3.

Maxon, R. "Feed Grain Marketing In Pakistan." May 1992. Paper presented at the
American Soybean Association (ASA) Feed Technology Workshop, Karachi, Pakistan,
May 30-June 3.

Printed copies of STDT Project Report No. 9, "Refresher Course on Fumigation
Technology" vere distributed to conference participants. A letter of apprecia-
tion is attached as Appendix X.

Food and Feed Grains Institute (FFGI) Staff and Consultant Utilization

No other FFGI staff or consultant utilization was undertaken in this reporting
period in addition to Richard C. Maxon, Chief-of-Party, stationed in Islamabad,
and Ulysses Acasio, Grain Storage Advisor, stationed in Lahore.

Consgtraints

The inability of PASSCO and PPFD to achieve their procurement targets affected
plans for the technical and economic analysis of the bulk handling equipment.
Some additional work of filling hexagonal bins for PPFD partly offset the
shortfall in filling open bulkheads at PASSCO and the Chichawatni Silo Complex.

The use of Section 144, Criminal Procedures Act to control inter-district
movement on wheat, greatly hampered the STDT project’s efforts to develop and
improve wheat storage in the private sector. The restrictions were removed in
late June, after the main harvest and procurement season had passed. Plans to
assist in the bulk collection and storage of wheat by the private sector had to
be abandoned. The private sector will be very reluctant to construct additional
storage or improve their operations unless they receive assurances that
government policies will permit long-range planning and recovery of their
investments in advanced storage and processing methods.

Projected Activities

1. Plan and initiate delivery of wheat in bulk to flour mills in cooperation
with PPFD.
2. Plan and begin distribution of bulk handling equipment to PASSCO and

Provincial Food Departments in accordance with a program developed jointly
by MINFA, PASSCO, Provincial Food Departments, and the STDT project.

3. Analyze data from the 1992 bulk wheat handling and storage research
program and prepare reports.

4q. Follow-up on institutionalization program with UAF and the private sector.

13



Conduct ext training in bulk grain handling and storage engineering,
bulk grain 3¢ and handling management, and grain standards and
grading for .0 and the Provincial Food Department’s personnel approved
by GOP and USAID.

14



SECTION II

ADMINISTRATIVE

Expenditures

Expenditures for project activities to date are detailed in Table 1.

Foreign Country National Trainees

As reflected in the project activities described in Section I, the following
training was completed.

A demonstration of mechanical loading of hexbins and the bulk delivery of wheat
was held in Rawalpindi. Approximately 125 persons were in attendance at the
demonstration.

A demonstration of bulk wheat handling was held at the Supreme Flour Mills,
Lahore. The demonstration was attended by 177 persons.

A Seminar/Workshop on Grain Storage Management Research and Training was
conducted at UAF. About 100 persons were in attendance.

Personnel Emploved

Time utilization of the FFGI staff and consultants is shown in Table 2. Specific
personnel employed under the project, during this time period, are shown in Table
3.
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KANSAS STATE UNIVERSITY/FOOD AND FEED GRAINS INSTITUTE

TABLE 1

Storage Technology Development and Transfer

Contract No.

Total Expenditures

($)

391-0491-C-00~-6080-00

Budget This To Date

Amount Period 6/30/92 Balance
Salaries and Wages 1,214,104.00 97,236.07 1,163,589.51 50,514.49
Fringe Benefits 277,093.00 17,904.25 209,281.51 67,811.49
Overhead 1,121,090.00 45,638.27 994,263.88 126,826.12
Consultants 119,252.00 0.00 117,142.91 2,109.09
Local Staff Salaries 317,451.00 31,933.53 241,947.67 75,503.33
Travel, Transporta-

tion and Per Diem 448,253.00 15,322.36 383,665.37 64,587.63

Expendable Supplies 179,630.00 7,569.10 129,323.38 50,306.62
Non-Expendable
Property 601,475.00 1,885.00 603,558.38 (2,083.38)
Training 132,980.00 0.00 132,324.73 655.27
Subcontracts 58,300.00 3,999.89 48,509.97 9,790.03

Other Direct Costs 332,784.00

TOTAL 4,802,412.00

24,252.05

245,740.52
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4,290,199.59

66,191.72
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TABLE 2

KANSAS STATE UNIVERSITY/FOOD AND FEED GRAINS INSTITUTE
Food Security Management Project

Storage Technology Development and Transfer
Contract No.

391-0491-C-00~-6080-00

Time Utilization

FY 87 FY 88 FY 89 FY 90 FY 91 FY 92/93 TOTAL
In~-Country
Short-
Term TA
Budgeted 378.0 200.0 44.0 44.0 671.0 38.5 1375.5
Actual 467.5 177.0 17.5 79.5 395.0 5.0 1141.5
% 123.7 88.5 39.8 180.7 58.9 13.0 83.0
On~-Campus
Short-
Term TA
Budgeted 188.0 96.0 47.0 0.0 0.0 0.0 331.0
Actual 155.0 296.0 96.0 16.0 0.0 0.0 563.0
% 82.4 308.3 204.3 0.0 0.0 0.0 170.1
Long-
Term TA
Budgeted 120.0 292.0 520.0 520.0 520.0 693.5 2665.5
Actual 168.0 292.0 524.0 520.0 444.0 520.0 2468.0
% 140.0 100.0 100.8 100.0 85.4 75.0 92.6
Home
Office
Budgeted 345.0 345.0 345.0 345.0 144.0 86.0 1610.0
Actual 295.0 323.0 365.0 353.5 318.0 203.0 1857.5
% 85.5 93.6 105.8 102.5 220.8 236.0 115.4
Total
Budgeted 1031.0 933.0 956.0 909.0 1335.0 818.0 5982.0
Actual 1085.5 1088.0 1002.5 969.0 1157.0 728.0 6030.0
% 105.3 116.6 104.9 106.6 86.7 89.0 100.8
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TABLE 3

KANSAS STATE UNIVERSITY/FOOD AND FEED GRAINS INSTITUTE
Food Security Management Project
Storage Technology Development and Transfer
Contract No. 391-0491-C-00-6080-00

Staff
Name Position Activity Area

FFGI Staff

R. Maxon Long-Term Advisor Project implementation/management
Chief-of-Party Project management

U. Acasio Agricultural Engineer Research and training
Long-Term Advisor for
Storage

R. Borsdorf Agricultural Economist/ Home office administration
Coordinator

K. Dungey Office Specialist Home office administration

FFGI Pakistani Employees

A. Raza Administrative/Management Islamabad office
Specialist

K. Saba Administrative Assistant Islamabad office

M. Qureshi Chauffeur Islamabad office

S. Haider . Administrative Specialist Lahore Training Center

A. Javed Mechanical Engineer Lahore Training Center

A. Mansoor Receptionist Lahore Training Center

Z. Baig Accounts Assistant Lahore Training Center

A. Javed Research Assistant Lahore Training Center

M. Igbal Research Assistant Lahore Training Center

S. Javed Chauffer/Mechanic Lahore Training Center

Y. Gill Chauffer/Mechanic Lahore Training Center
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TABLE 3 (Continued)

Staff
Name Position Activity Area

K. Hussain Chauffer Lahore Training Center
K. Mahmood Chauffer Lahore Training Center
FrGI Pakistani Consultants/PSCs

F. Ahmed Laboratory Assistant Lahore Training Center
B. Ahmad Laboratory Assistant Lahore Training Center
A. Haider Field Assistant Lahore Training Center
G. Mohammad Field Assistant Lahore Training Center
M. Aslam Field Assistant Lahore Training Center
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APPENDIX I

QUARTERLY REPORT (APRIL-JUNE 1992)
PARC/STDT ACTIVITIES

Research Activities
Calibration of Moisture Meters for Paddy. In this study, the following nine

moisture meters were evaluated for their accuracy and were calibrated against the
Standard Oven Method (SOM).

Burrows Digital Moisture Computer-700
Dole-500 Moisture Tester

Dickeyjohn DJGMT Moisture Tester
Motomco Moisture Tester

Insto Moisture Tester

Datatec P-25 Moisture Analyzer

Kett Riceter-L Moisture Tester
Delmhorst Crop Moisture Detector
Shizuoka Comet Run Moisture Meter

Four commonly cultivated rice varieties were used for the calibration of these
moisture meters. The varieties were (1) IRRI-6, (2) KS-282, (3) Basmati-385, and
(4) Basmati-Pak (kernel).

Samples of these varieties were conditioned for moisture content from 11% to 24%
for five weeks in gas-tight glass jars. After the stipulated period, the glass
jars were opened and the moisture content of the grains were measured by all of
the above-mentioned moisture meters. Three replicate measurements were taken for
each meter. The moisture content of each sample was then determined by SOM.
Eleven samples were kept at 130°C for two hours according to the International
Standard Organization’s method (No. R-172), and the International Seed Testing
Association Standards. Then the moisture content of each sample on wet basis was
calculated. For each moisture meter, regression equation, the correlation
coefficient (r), coefficient of determination (tz), and standard error of slope
was determined using the M. State computer program. Conversion tables and
accuracy ranges were prepared. A report on this study is under way and will
hopefully be completed by the second week of July.

Determination of Phosphine Dosage to Control Resistant Insects. The insects
collected from different districts of NWFP were analyzed under this study. The

full-grown larvae of Trogoderma granarium collected from D.I. Khan, Bannu, and
Azakhel were found to be slightly resistant to phosphine and required only a
four-day exposure period for complete mortality. The other two species,
Rhizopertha dominica and Tribolium castaneum were found susceptible to phosphine
gas. Samples are being incubated and the final results will be achieved at a
later date.

Assessment of Milling Yield at Different Moisture Contents. This study has been
initiated to determine the milling yield of different varieties of paddy at

various moisture levels. The major objective of this study is to investigate a

21

e

"\Q ™ -
~ICVICUSg Lhan 7 AT

Bl
- v ") ‘. ———
bt —~ ——



moisture content of rough rice at which a higher yield of head rice can be
speculated. This information will be helpful for rice millers in increasing
their production of head rice and to avoid excessive losses in the form of
brokens. Samples of different varieties of rough rice used in moisture meter
calibration studies are being used for the present study. Samples having
different moisture contents (11% to 24%) are being milled and polished by using
the laboratory rice mill. Head rice and brokens are separated and weighed.
Finally, the percentage of both will be calculated. Work on this study is in
progress.

Assistance Provided to the Private Fzed Mills
Ravi Feed Mills, Sheikhupura Road, Shahdra. On the request of the Ravi Feed

Mills, a phosphine fumigation demonstration was set up in a steel tank loaded
with maize. The gas concentration was noted for seven days. Sufficient gas
concentrations were recorded in the head space, top, and middle grain layers.
In the bottom layer, however, a lethal concentration remained for three days
only. The gas retention can be further improved by probing the tablets in the
grain mass.

National Feed Mills, Sheikhupura. A demonstration of a whole godown phosphine
fumigation was conducted at the National Feed Mills, Sheikhupura. About 20,000

bags of corn were stored in the godown. The stock was heavily infested with all
major stored-grain insect pests. Before fumigation, all doors and ventilators
were sealed by using sheets of polyethylene and PVC self-adhesive tape. The
fumigant was applied at the dose rate of 1 tablet/cm of the internal space of the
godown. The structure was not suitable for good retention of phosphine gas.
Therefore, gas could only be retained for short periods of time. A detailed
report, including recommendations for better storage at the feed mill, has been
submitted.
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APPENDIX II

BULK WHEAT PROCUREMENT AND HANDLING

Collecting wheat from a large farm near Sihawal, using a sweep, grain pump, and
aravity wagon.

A 20T "portable" weigh bridge permanently mounted at Sihawal. The capacity has
been increased 3 cubic tons to receive wheat directly from the farms.
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Filling hexagonal bins, Sihawal, 1992.




Filling hexagonal bins, Sihawal, 1992.
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To

Dr. Richard c llaxon,
Chief of Party STDT
Islamahad.

SUBJECT: BULK PROCUREMENT OF WHEAT AT MULTAN.

Dear D MHaxon

It is matter of great satisfaction that STDT is helping
Punjah Food Department in procurement, handling and
storage of wheat at Okara and Sahiwal, The equipment
providaed hy STDT is being utilized effeciently at these
places. Ve have learnt that STDT have still some
equipment available at some places not being utilized.
This would be worthwhile if STDT can spare some more
equipment which can he tried at lMultan. The District
Food Controller lultan !fr. Abdul Hafiz and Storage and
Enforcement QOfficer 1fv. Ihrahim Dasti has reported that
there are still chances in Muvltan to get ‘involved in
bulk handling of wheat at Silos and Hexbins during @ this
harvest. This will help to promot the introduction of
hulk handling system in the Punjabh Fonod Department and
in the country.

Mr. Ibraheem Dasti will ke the contact person for bulk
procurement at lultan.

With best regards.

Ch. Muhammad ,Sharif
Addit.ional Director Food
punjab.

1 Dr. Ulyssras N Acasion.

2 Sacretary Food Punjab.

3. Divector Fond, Punjb.

4 Deputy Director Toad, lult~n,

5 Di~kri~t Fond Contreller, Yultan.
6. S G Cainltian,

e} N N /N Al A RN . 0 H2IE v )
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Fax from PCO Multan
HAJI MOHAMMAD AJMAL & CO.

C/0 THATTA GOOD FORWARDING AGENCY
BCG CHOWK, MULTAMN

Dr. Richard €. Maxon June 09, 1992
Chief-of-Party

STDT/FFGI,

29 Plue Area,

Islamabad.

Subject: k_Handl o t3i

Dear Sir:

We, Mohammad Ajmal & Co. are the carriage contractor of Punjab Food
Department for Makhdoom Pashid, Makhdoonm Ali, chak No. 357/wWB,
Khothi Gawen, zarif Shahid, Khaniwal, Mutubpur, chaliwala for
Multan Wheat Crop 1992. We had a chance to see the performance of
Bulk Handling Equipment and trailers provided by STDT/USAID for
handling of wheat in bulk form. As we are the carriage contractor
for shifting of wheat from Gholewala to Multan, we found this new
system of handling useful, efficient and cost effective. We had a
chance to provide power machines for the trailers and the truck.
We worked up to the satisfaction of the department with whole
responsibility. We would like to offer that in future if STDT and
Punjab Food Department intends to go into Bulk Handling in this
area, we are ready to assist for the services. Moreover, if PFD or
STDT desire to issue wheat in bulk to the flour mills in Multan
area, we are ready to offer our services to get the hopper bottom
on lease for delivery to the mills, or any other arrangement in
this regard will be appreciated.

We are ready to work for the transportation in bulk and if the
trailers and trolleys are provided to us we will be responsible for
all maintenance.

/s/
Haji Mohammad Ajmal & Co.

Copy to:
Shamsher Haider Khan,
STDT/USAID

Ibrahim Dasti,

Punjab Food Department
Multan
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M/S Razzaq Agro Services
Galawala, Tehsil Lodhran

MULTAN.
08 June 1992
Dr. Richard €. Maxon
Chief-of-Party
STDT, USAID
Islamabad.
Subject: roduc e est.

We are very pleased and thankful to your department for introducing
very useful handling system of grains in bulk in our area. vYour
team under the supervision of Mr. Shamsher and Mr. Mohd Ibrahim
Dasti has introduced and proved this as a perfect, time saving and
economical systems.

We belong to a farmer community and handle about 6 to 8 thousand
M.T. of Wheat every year. We collect the wheat from farmers and
bring at our collection point Galawala purchase center with in the
radius of 10 to 20 kms and then deliver this wheat to Punjab Food
Department. ,

The collection of wheat from farm to center is a big problem of
transportation. This year your team has developed a system and
provided us grarity wagons and conveyors to pickup wheat from farm
to the center. This scheme is excel .nt and we wish that Punjab
Food Department and STDT will continue this in future.

We offer our every support and assistance to establish this center
as permanent bulk purchase center in next year.

I again thankful for your and Dr. Acasio's visit at our place on
June 4, 1992,

With best regards.

/8/

Abdul Razzaq

Ch. Umaid Khan

Galawala, Distt. lLodhran
P.C.0. Tel. 06517-2983



APPENDIX III

DEMONSTRATION OF BULK WHEAT HANDLING
SUPREME FLOUR MILLS

National Flour & General Mills (Pvt) Ltd.

in collaboration with
STORAGE TECHNOLOGY DEVELOPMENT & TRANSFER PROJECT
AGRICULTURAL SECTOR SUPPORT PROGRAM, USAID, AND THE
PUNJAB FOOD DEPARTMENT

cordially invites you to a

DEMONSTRATION OF BULK WHEAT HANDLING
on Sunday, April 26, 1992
at

SUPREME FLOUR MILLS
(Unit of National Group)
22 Km, Multan Road, Lahore
Honourable Dewan Ashiq Hussain Bokhari

Minister for Food, Punjab
will be the Chief Guest.

R.S.V.P.
HaH'i Mohammad Bashir
Tel: 475821-23 Program Enclosed
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Preparation for Demonstration




Preparation for Demonstration
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Registration
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Opening Ceremonies
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Opening Ceremonies
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Moving to the demonstration areas
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Demonstration of three cleaning systems: (Right to Left) (1) Surge bin to
gravity cleaner below, (2) auger to blower-aspirator and then movement to
bulkhead by conveyor, and (3) rotary cleaner in background with hammermill

el

Movement of bulk wheat from gravity wagon by conveyor to surge bin shown above
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Aspirator in front of surge bin and gravity cleaner.

Rotary cleaner and grain pump demonstration.
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Explaining cleaning systems.

Inside a 40 x 88 ft godown before filling with grain slinger.
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Demonstrating bulkhead fumigation with a grain probe.
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Nw:gm Julwwlow ﬂwclopwwnl and er{m ﬂ)uy«l
Apicullins deckon, Buppon Programn, USASD Pabisdom,

In cooperation with

Parga Food < Dpoia
Natisnal Tlour & bmmt Milly (Pud) L.
will present a
DEMONSTRATION OF BULK WHEAT HANDLING & STORAGE

Bundag, 26 Awid 1992

at the

W%MWMA

22 Xm Multen Road
PROGRAM
10:00- 21:00  Visit of Flour Mills and Bulk Handling Exhibits (Optional)
11:00 - 11:30  Registration of Guests STDT Staff
11:45 Arrival of Chief Guest

11:50 -11:55  Recitation from the Holy Quran

11:55 ~-12:00  Welcome Remarks H. Mohammad Bashir
Chief Executive
National Group of Industries
12:00 - 12:05  Why this Exercise? Dr. Richard C. Maxon
Chief-of-Party, STDT/USAID
12:05-12:10  Plan of Demonstration Dr. Ulysses A. Acasio
Advisor, STDT/USAID
12:10- 12:15  Remarks of the Chief Guest Hon. Dewan Ashiq Hussain Bokhari

Minister for Food, Punjab
12:15-12:45 Bulk Handling and Storage Demonstration

13:00- 14:00  Lunch and informal discussions

14:00 Concluding Remarks and Adjournment ~ Mr, Amold Rudi
Chief, ARD/USAID Islamabad

(Please sca hack page for divection)
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WELCOME REMARKS
BY HAJI MOHAMMAD BASHIR
Chief Executive of the National Group

ON THE OCCASION OF THE PUBLIC OPENING OF THE SUPREME FLOUR MILLS
AND BULK HANDLING DEMONSTRATION

Lahore, 26 April 1992
With the name of God, the Merciful, beneficent.

Honorable Dewan Ashiq Hussain Bukhari, Minister for Food Punjab.
Ms. Laurie A. Johnston Consul General, American Consulate, Lahore;
Mr. Arnold Radi, Agriculture & Rural Development Chief,USAID; Mr.
Dennis Weller USAID, Dr. Richard Maxon, Storage Technology
Development and Transfer Project, the Secretary Food and Director
of Food Punjab Department, and all our distinguished guests.

Aslamoalakum and welcome to this auspicious occasion.

In the beginning I would like to thank you, our respected guests
who have come here on our invitation despite your busy schedule.
The purpose of this meeting is to share with you our gratitude and
good fortune in being able to develop this new flour mill. This
mill is the rasult of support shown to us by our loyal customers,
suppliers and vendors for the National Group of companies. For this
we express our appreciation and dedicate this mill to providing
even better products and services in the future.

We firmly believe that our National Group of Companies can grow and
prosper only if we exist in a progressive and competitive industry
environment. Three years ago, I discussed the idea of bulk
handling with the Storage Technology and Development Project. As
you can see today, this idea has now become a reality. The maximum
locally produced machinery has been installed in this mill. We
have found that while technical advise on the design grain handling
systems is lacking in our country, the capability exists to make
machinery to our requirements once the system is defined. In this
respect, we are most appreciative to Dr. Acasio and STDT for the
continuing advice and counsel on the bulk handling systems. We are
greatly pleased with the results and want to share this knowledge
with you.

The Storage Technology Development and Transfer Project of USAID
" has been working since last four years for the improvement of
grain storage system in Pakistan. The project has rendered
excellent services in grain storage and protection. The STDT
project has conducted research and training courses in
collaboration with the public sector and for flour/feed milling
industry.

The grain industry is now taking the initiative to improve and
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change its storage practices. Progress is being made to convert
from labor intensive bag handling to mechanization. PASSCO and the
Food Department are planning to procure wheat in bulk this year.
For their efforts to be totally successful, they must have
clientele who can receive in bulk.

The over all performance of the mill is the sum of the individual
performance of every person and department in the mill. We have
tried to provide maximum facilities and modern equipment for the
workers and staff. Our next step is to establish a quality contrecl
laboratory at the mill for guidance of our management and mill
operators. We will be looking to the STDT for assistance in
defining our equipment and staffing requirements.

In Pakistan thousands of tonnes wheat are wasted each year due to
our traditional handling system. Most of the starff does not have
any technical training. The rate of progress and product
development is slow for this reasons. There is no such forum
available in Pakistan for the grain milling industry in the manner
of training for the petroleum, fertilizer, textile, electronics and
other industries. Those industries would be far less advanced today
if they had not taken it upon themselves to develop skilled and
motivated employees.

It is not too late to develop a proper grain milling training
facility. How can this be done? This is a question to which we do
not have the complete answer. What we do know is we have to start
from where we are aid join hands on most important subject.

To get started and open discussion on this vital issue, I offer to
provide the classroom facilities and the electricity charges free
of cost for the period of two years for the establishment of a
grain milling training program. With the help from all concerned
who recognized need , we can make a grain milling school a reality.
For a beginning, I would like to suggest that a way be found to
preserve the training and research program established by the STDT.
This could be done in the form an institute of some type. The
institute would have much to offer initially, and in the longer
term could be a major force in shaping the future of the milling
industry.

This issue is far to complex to discuss at length now. I would
therefore propose that with the help of all concerned we join
together in an open forum after this harvest season to fully
explore the creation of some sort or grain institute for Pakistan.

At the end I again thank you honorable Chief Guest, the Minister
food punjab and other distinguished guests to this important
occasion. We hope this event today will lead us towards better
tomorrow for the grain industry.

Thank you and
Pakistan Zinda Bad
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PRESENTATION TO BULK HANDLING DEMONSTRATION
SUPREME FLOUR MILLS, MULTAN ROAD, LAHORE
APRIL 26, 1992

WHY THIS EXERCISE

WE ARE HERE TODAY TO LOOK AT TONORROW. THE USEFUL LIFE OF A
FLOUR MILL IS 40 TO 58 YEARS. WHAT YOU SEE HERE BEFORE YOU WILL
BE PROVIDING A STAPLE FOOD FOR YOU, YOUR SPOUSE AND CHILDREN, AND
CHILDREN'S CHILDREN WELL INTO THE NEXT CENTURY.

WHAT YOU OBSERVE HWERE TODAY IS ANOTHER IRREVERSIBLE TREND - THE
STORAGE AND PROCESSING OF BASIC FOODSTUFFS NEARER THE POINT OF
PRODUCTION, AND TRANSPORT OoF THE FINISHED OR SEMI-FINISHED
PRODUCTS T0O THE URBAN AREA. I IS NO LONGER NECESSARY -  AND
INDEED IS BECOMING SOCIALLY AND ECONOMICALLY UNDESIRABLE - TO0
MAINTAIN LARGE STOCKS OF UNPROCESSED AGRICULTURAL COMMODITIES IN
OUR OVERCROWDED URBAN AREAS.

THE GRAIN PROCESSING INFVITABLY CREATES WASTES, BY-PRODUCTS, AND
ENVIRONHENTAL PROBLEMNS THAT ARE NOT EASILY DEALT WITH IN AN URBAN
SETTING. IN A LOCA!TION SUCH AS THIS, THE WASTES AND BY-PRODUCTS
MAY BECOME ECONOMICALLY VIABLE COMMODITIES IN THE FORM OF POULTRY
AND ANIMAL FEEDS, SOIL CONDITIONERS, FERTILIZERS, ETC. THE WATER
USED IN WASHING MIGHT FIND USE IN IRRIGATION AND RECYCLED INTO
THE GROUND WATER TABLES.

WE ARE ALSO HERE TO LOOK AT THE FUTURE OF GRAIN STORAGE - NOT
JUST WHEAT ITSELF. THE GOVERNMENT oF PAKISTAN | RAPIDLY
DIVESTING ITSELF OF PROCESSING PLANTS - AND BY IMPLICATION -

STORAGE FACILITIES IN RICE, EDIBLE OILS, AND OTHER COMMODITIES.,
CAN WHEAT BE FAR BEHIND? AS MORE RFESPONSIBILITY IS PLACED UPON
THE PRIVATE SECTOR -~ THE STORAGE IS SHIFTED BACK 70O PRODUCERS,
MIDDLEMEN, AND RELATIVELY SMALL SCALE PROCESSORS.

A LARGE VACUUMM IS DEVELOPING - ONE THAT NEEDS TO BE TILLED BY A
NEW TYPE OF ENTERPRISE. THIS IS THE COMMERCIAL STORAGE COMPANY
THAT BUYS - SELLS AND CONDITIONS GRAINS, OR SIMPLY RENTS STORAGE
SPACE TO OTHERS. [T DOES NOT MATTER IF THE OWNERSHIP IS A
COOPERATIVE, PRIVATE INDIVIDUAL, OR CORPORATION - THE NEED,
FUNCTIONS ARE THE SAME FOR ALL. TUE OPPORTUNITIES ARE RAPIDLY
EMERGING. EACH NEW FIRM WILL HAVE TO DECIDE UPON THE APPROPRIATE
STORAGE TECHNOLOGY BE USED. WE HOPE THAT WHAT IS SEEN HERE TO DAY
MAY PROVIDE SOME INSPIRATION TO THOSE WHO MAY WANT TO ENTER THIS
NEW FIELD.

SEVERAL COMPETING GRAIN HANDLING SYSTEHNS ARE OFFERED FOR YOUR
EVALUATION. OVER TIME, COMPETITION WILL DECIDE WHICH IS BEST FOR
A PARTICULAR USE. THE STDT PROJECT HAS TAKEN THE COURSE OF
BUILDING UPON WHAT IS AVAILABLE, OF ADAPTING, MODIFYING, AND
USING THE ABUNDANCE OF LOCAL TALENT TO ACHIEVE AND ECONOMICAL AND
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ACCEPTABLE END RESULT. SOME OF WHAT YOU WILL SEE TODAY MAY BECOME
THE STANDARD FOR TOMORROW.

WE WISH TO EXPRESS OUR APPRECIATION TO OUR HOST, HAJI MOHAMMAD
BASHIR, AND HIS NATIONAL GROUP OF COMPANIES. HE | T0 BE
CONGRATULATED FOR THIS EXEMPLARY NEW FLOUR MILL. THE COOPERATION
AND ARRANGEMENTS LEAVE NOTHING TO BE DESIRED. WE ALSO wISsH T0
EXPRESS OUR APPRECIATION TO USAID wHOSE GENEROUS SUPPORT HAS
PERMITTED us TO0 FREELY EXPERINENT ALTERNATIVE GRAIN STORAGE
METHODS. APPRECIATION IS ALSO DUE To PASSCO AND THE PUNJAB FooOD
DEPARTMENTS wHO HAVE ALLOWED THE STDT 710 USE THEIR FACILITIES,
STOCKS, AND PERSONNEL IN TRAINING AND STORAGE RESFARCH.

[T IS ALSO APPROPRIATE TO RECOGNIZE THE TIRELESS EFFORTS OF DR.
ACASIO, SHAMSNER, ARIF, AND ALL OF THE STDT LAHORE CENTER STAFF
WHO HAVE ASSEMBLED THIS DEMONSTRATION FOR YOU TODAY.

MOST OF ALL, ON BEMALF OF THE STDT PROJECT, WE WISH TO THANK ALL
OF YOU FOR THE TIME AND EFFORT YOU HAVE TAKEN TO PARTICIPATE IN
THIS EVENT,

Richard C. Maxon
Chief-of-Party
3TDT/Islamabad
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PLAN OF DEMONSTRATION

Today you will observe various processes involved in handling bulk
wheat from the market, to storage, and to a flour mill. This will
include testing grain and flour quality in the laboratory and use
of modern bulk handling equipment from procurement to storage. Most
of the grain handling equipment you will see are standard equipment
used at farm level in the United States. However, the volume of
wheat that is normally handled at the farm level in the U.S. would
approximate the volume of wheat handled at a typical storage center
of the Food Department or PASSCO. For this reason we have imported
these pieces of equipment and adapted them for Pakistan Conditions.

In addition to the standard farm equipment, you will also see a
grain cleaning device widely used in the milling industry in the
U.S. and Eurocpean countries. We adopted the basic grain cleaning
principle with slight modification to suit Pakistan conditions.
This cleaning device is suitable to use either before storing the
grain or just before milling or processing. We set it up on the
ground for you to see. Normally, it is installed at the third or
fourth floor of a mill close to the discharge spout of a bucket
elevator.

Another equipment you will see is a very high capacity grain
slinger. This is suitable to use under tremendous volume of grain
to handle such as at a very large storage center with open
bulkheads or at a port facility. We are demonstrating it for use in
a large flat bulk storage system as that of the Supreme Flour
Mills. This flat storage system is a pioneering effort of Mr. Haji
Mohammad Bashir, our kind host today. Because of his pioneering
spirit, he has kindly agreed to host this historic event. Thank
you.

Ulysses A. Acasio

STDT Advisor
5-23-92
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handling

LAHORE. April 26: The Punjab
Food Department is spending huge
amounts on the wheat operation
from procurement to distribution
of about 3 million tonnes of wheat
every vear. The government is
_ keen to cut down this expenditure
by adopting bulk wheat handling
and storage technology.

Punjab Food Minister Dewan
Ashiq Hussain Bukhari said this
while speaking as chief guest at a
demonstration of bulk wheat hand-
ling, at Supreme Flour Mills,
Manga Mandinear hereon Sunday.

According to a handout, the
minister said the Food Department
was handling and storing 2.5 to 3
million tonnes of wheat besides
maintaining storage capacity for
over 2.5 million tonnes of wheat all
over the province.

He said, that apart from 60,000
bulk storage capacity, the rest of
‘storage was still in rraditional
form.

Dewan Ashiq said that seeing in
this perspective, the efforts made
by the USAID through the Storage
Technology Development and
Transfer (STDT) project in Pakis-
lanwasastepin therightdirection.

The minister said that last year
the Punjab Food Department hand-
led 2500 tonnes wheat in bulk in
collaboration with il.e STDT pro-
ject in Sahiwal and this year also
pilot project of bulk wheat handl-
ing will be started at Okara and
Sahiwal.

The minister welcomed the idea
of establishment of 2 milling school
in the private sector. He expressed
hope that such institutions would
help in providing qualified man-
power for running flour mills in
future.

Dewan Ashiq Hussain said that
the STDT project was now about to
close and it would be the responsi-
bility' of Food Department,

§ovt fo ciit wheat

expenses

PASSCO and the private flour mills
to pick-up the threads from where
they have left and to ensure that
new practice and techniques
learned by us for the last few years
are put to practice on a wide scale.

The minsiter announced the con-

stitution of a working group with -

Additional Director Food as its con-
vener to prepzre its recommenda-
tions for future working plan. The
said working group would also
include  representatives  from
PASSCO, Flour Mills Association

and the STDT project and would

come up with a blue print within
three months, he said.

Earlier in his address, Mr Arnold
Radi said that STDT project was
originally started in Pakistan

under the Food Security Manage- .

ment agreement, in mid 80's, to
provide an adequate food supply at
reasonable cost for all Pakistani
citizens. A

He said that in one phase 600,000
metric tonnes of wheat storage
were rehabilitated. He said that
STDT project spread out to a suc-
cessful training programme that
included over 1,800 persons in the
public and private sectors.

Dr Richard C. Maxon, Dr Ulysses
A. Acasio and Haji Mohammad
Bashir, Chief Executive National
Group of Industries also spoke on
the occasion.-

The function was attended by

Miss Lauri Johnson, Consul-Gen-

eral of US in Lahore; Mr Arnold
Radi, Chief ARD/USAID in

Islamabad: Dr Richard C. Maxon,

Chief-of -Partv. STDT/USAID: Dy
Ulysses A. Acasio: Advisor, STDT/
USAID, Secretary,Food Punjab: Mr

Khalid Saeed and other officers ||

and officials of PASSCO and Food
Department. .
Later, bulk wheat handling

cleaning and storage was also |/

demostrated. —APP
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STORAGE TECHNOLOGY DEVELOPMENT AND TRANSFER
AGRICULTURAL SECTOR SUPPORT PROGRAM
29 Blue Area, Islamabad  14-L, Model Town Ext., Lahore

April 1992

WELCOME TO THE DEMONSTRATION OF
BULK WHEAT HANDLING

A wam and hearty welcome to all our distinguished guests and colleagues on behalf of the

Storage Technology Development and Transfer Program, and our hosts, the National Group of

Industries and the Chairman, Haji Mohammad Bashir. Today's program is a dual event, The

National Group invites you see their newest and most advanced flour mill. This new mill is

designed for the future, with maximum Aexibility for producing a wide range of wheat based
products.

The second event is demonstrations of alteative methods of testing, receiving, cleaning, and
storing wheat. The emphasis is on having a complete system for transport, receiving, cleaning,
and storage. Cleaning isa step not normally taken until the wheat enters the flour mill.

Cleaning before storage prevents many storage problems and enable sthe mill to operate with
greater efficiency and to maintain quality control.

Two previous demonstrations of bulk wheat cleaning and deliveries were conducted in Sihawal

and Rawalpindi. The previous events were limited in scope. Today's demonstration greatly
expands and integrates all activities at one site,

The Supreme Flour Mill is constructing a large mechanized storage complex, plus making
provision for rapid receipt of wheat in bulk or bagged form during the harvest season, As
govemnment policies tum more activities over to the private
secior to store grains, it is anticipated that flour mills and other
grains processors will construct more of their own storage.
Modemized storage is also needed for maize, oilseeds, and other
commodities. It is our hope that todays demonstrations will
provide ideas and encouragement for those contemplating

building new storage space, or converting existing space to bulk
handling.
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WORK IMPROVE GR

The Storage Technology Development and Transfer project (STDT) is sponsored by USAID
in cooperation with the Ministry of Food Agriculture and Cooperatives, The project aims are to
strengthen the national capabilities in grain storage and stored grain protection. The major
activities are the testing of bulk handling systems, research and training in storage technology,
all phases of storage and distribution. A number of initiatives have been very successful, The
present priority is being given to transfer the technology developed to local institutions.

B- A EN INDUSTR

Another bountiful wheat harves: is under way. It is time to give thanks and reflect upon the
abundance that that the nation's agriculturalists are capable of production. It is also a time for
considering how well this commodity is stored and protected until needed for consumption.

Wheat accounts for about 30 percent of the value of all agricultural production in Pakistan, and
60 percent of the value of food crops. Literally millions of persons are involved in wheat

production and harvesting. Yet relatively little attention has been paid to what happens after the

harvest,

Wheat storage is TYPES OF PUBLIC SECTOR WHEAT STORAGE |
Pakistan's largest * hidden in thousand tonnen

industry ®. Over 12,000

public employces are vsed !
to manage federal and
provincial wheat
procurement and
distribution. Thousands
more work full or part time
in the bagging, stacking,
and transporting to the
nations atta and flour mills,
After this years harvest,
government wheat stocks
worth Rs. 20 billion, will

—— - - o——— o ——

EY

{HTG 2,938 (58.8%)

OPEN STORAGE

be kept in storage centers : :
worth rs. 36 billion, | !

How many of these wheat . QAR 1.000:2,000 SEASONAL STORAGE
storage systems you can
recognize.

Bn.crs".3
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Pakistan Agricultural Stora

ge and Services Corporation (PASSCO ) in collaboration with STDT
is developing new grain handling systems. Following are ongoing and recently completed
activities.

* Developed and tested a complete bulk grain handling system from purchase center 10 storage
point for two seasons.

Mechanized 30 open bulkheads .

Rehabilitated the Chichawatni and Multan silos with 110,000 tonnes total storage capacity.
Converted 9 Louse type bagged godowns to bulk storage.

Assisted in research with STDT/PARC personnel on protection of bulk wheat in bulk cum
bag godowns, hexagonal bins. open bulk heads. and silos.

* Conducted training of personnel in operation and maintenance of grain  handhng
cquipment,

Managing Director PASSCO Syed Mykhtar H. Shah recently declared intentions to expand
bulk handling in PASSCO durin

8 1992 The areas for bulk procurement has been selected as
Chichawatni, Pakpattan, Bungahayat, and Depalpur. PASSCO plans to procure about 50,000
tonnes of wheat in bulk,

DEP F A
STDT has recently conducted a trial of cleanin
a flour mill in Sahiwal earlier this year. The
stored wheat in bulk form in hexagonal bins at
by providing equipment for bulk storage at th

g and delivery of 500 tonnes of bulk wheat to
ahival area was chosen because the PFD has

the city godown complex. The STDT assisted
¢ time of procurement,

This was the first time that the Food Department has sold, Wheat other than FAQ. The test
markeling was repeated in Rawalpindi

in February . The Sahivai and Rawalpindi tests
generated much interest in the scheme on the part of flour millers. Todays demonstration is a
direct result of the participation in the Rawalpindi event by H.Mohammad Bashir. The STDT,
Punjab Food Department and PASSC

0 have previously teamed up to deliver wheat in bulk to
flour mills in Multan, Lahore, Okara and Sahiwval,

Th? Food Department sold the cleaned wheat at a premium price to cover cleaning costs and
weight losses.  Mill owners, the Food D

cpartment, and consumers benefitted from the sale of
cleaned wheat. Reduced cleaning losses, higher flour yields and reduced operating costs
compensated for the higher priced wheat.

WHEAT CLEANING BOOSTS NIMAL FEED SUPPLY

A bonus from cleaning is the recovery of materials for animal feeds. The materials cleaned from

the \\'l‘ncat were laboratory tested for use as animal feed ingredients. The protein content of the

matenals screened from the wheat were found to be higher in animal feed value than the wheat
Briefs. 4
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from which it was separated. In handling of wheat, small particles of wheat break off from the
wheat kemel. Much of what we see as 'dust or dirt is actually microscopic pieces of wheat

protein. It is estimated by the STDT that 70,000 to 80,000 tonnes of additional feeds could be
available if screening are properly collected .

The bulk demonstration at the Supreme Flour Mills will feature a hammer mill and protein

testing devicesto show how screening might be used in animal feed production.

ACASI1O

, , Lk
Is all of the equipment used by the 410E 0\
STDT imported? By no means. A EW
major component in the STDT bulk  **-'* vi CHEEK PLATE
handling and demonstration programs 0_~$--2 -
is making and adapting grain handling 27 1288 NN EnRance
equipment to local conditions. Several T e
elements are at work here, Take the T— s I k \
engincering skills of Dr, Ulysses A = ! S~
Acasio STDT Advisor, add in his e SER-N ?\
artistry with computer assisted design ' \ £ R ) ]
(CAD) programs, the comprehension, N VXS “mon /
skills, and ingenuity of the STDT N ot
Lahore staff and local machine shops, ., . —E

and soon most any problem can be

H1e
solved from complex electronic

systems for silos and grain dryers to simple ramps and'surgc bins . The grain aspirator on

display at the bulk handling demonstration in Lahore is about 6040 imported and locally made .

o 1o ::"",3' :_ . The STDT staff and machine
s *“.'“""' e shop personnel are very adept at

= peerign . scrounging through Lahore's

2 "‘—.:'p risuvs hardware end machinery
ioanses markets and spotting the

sarade A & matcrialstheyneed. Ajlmkyard

gearbox is the key component
-—r  forin mounting a grain pump on
‘ a tractor to make a mobile
N pickup system for wheat in
- mandis.

A ll llll '

— ; | ) _[ Go to almost any rural machine
=5 : . shop, describe the problem, and
they will inevitably come up
with a solution. For example, a
o s1o0c vieo — bearing and drive shaft were
damaged on a Masster mover

R

@
§

2

X
]
LS
=
)

i
!
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during the peak harvest. The problem was quickly solved by modifying parts for sugar mill
cquipment.

Dr. Ulysses A Acasio, designed a portable rice dryer suitable for Pakistan conditions, The
dryer has been completely fabricated locally. The dryer was initially tested and 'fine tuned’ at
PASSCO Manga storage complex. Later it was moved to a rice milling complex Sheikhupura to
test the dryer under commercial conditions. More recently it has been tested by a feed mill for

drying maize. The dryer has turned to be portable and versatile. Several private sector firms
have expressed interest in having dryers made for them.

A rice milling complex has requested assistance with the expansion of its dryer capacity. The
rice mill wants to greatly increase its participation in the export market, but drying its
immediate bottleneck. There is no time to import a dryer for the next season. Dr. Acasio
designed two dryers that can meet their needs and can be fabricated locally before the next
season. A decision to proceed should be made soon.

C RSION OF HOUSE E WNS TO BULK RAGE

The STDT has converted a house type godown for complete bulk storage. The house type
godovn are used for bag or bag cum bulk storage. The trial has been done in PASSCO
Complex Manga. The purpose of the trial was to demonstrate a complete mechanized bulk
Storage system for house type godown. This convertible godown is capable of storing 1600 MT.
in bulk, about 40 percent more than the designed capacity of 1100 MT. in bags,

Preliminary data suggests that cost of filling and unloading converted godown is about rs. 9.0
per ton. This compares favorably with the cost of storing and retricving one ton in bags of rs.
10.50 and rs. 21 per ton for bulk cum bag storage. Cost per ton of additional storage capacity is

about rs. 69. PASSCO is using the design and converted nine house ype godown for bulk

storage in the current harvest season.

For your copy of the design specifications a:d operating results, ask for. FFGI Report 10,
Converting a PASSCO Type Godown to Bulk Storage from the STDT Lahore or Islamabad

‘ORAGE GOES ACADEMIC..

The University of Agriculture, Faisalabad has cstablished a diploma course in grain storage and
management. The course curriculum includes subject matter from the Departments of
Entomology, Crop Physiology, Basic Engineering, Food Technology, Agricultural Marketing
and Plant Physiology. This is the first time that storage of agricultural commodities has been

recognized as an academic subject in Pakistan, The diploma coursc was developed in response to
a request by the Punjab Food Department,

The courses for this diploma have been approved by the University, The Ministry of Food
Agriculture and Cooperatives MINFA,

s MINFA, and STDT are extending every possible help for this
program, Ev.emually, the University wants to establish a complete course offerings all physical
and economic aspects of post harvest activities, including processing. The University and STDT

Briefs...6
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conducted a two day seminar on bulk handling and storage on March 2 and 3 to introduce the
diploma program,

CONVERTING STEEL OIL TANKS FOR GRAIN STORAGE AT A FEED MILI,

STDT has assisted a local feed mill in converting their two 40 ft diameter by 25 ft high welded
steel tanks for grain storage. The tanks were installed for vegetable oil s but the company has
since withdrawn from that business. The tanks have idle for a number of years while storage
probiems for feed ingredients were multiplying. The mill originally contacted the STDT Lahore
Center for help on another matter, Dr. Acasio designed a grain hand.hng and acration systems
for the silos. STDT loaned a 65 ft grain pump, gravity wagon, self tipping tro!!ey, three
portable augers. The silos are now operational. PARC/STDT researchers f"urmgated the newly
converted silos. The converted oil tanks held the phosphine gas concentration ben.cr than.a_ny
grain storage structure tested by STDT thus far. The feed mill is interested in getting additional

welded steel tanks for storage. Other firms have also shown keen interest in the idea. A new
industry is born?

LOWCOST - LOW H_WAY TO BETTER GATION

What to do 60 liter plastic drum, glass jars, and plastic tubing have to do with grain storage
research? Plenty. Mix them together in an ingenious fashion, and you have a "low cost, low teck
method for determining dosage required to properly fumigate stored wheat,

PARC scientific personnel stationed at the STDT Lahore Center have developed an effective
means of determining how much fumigant should be applied to particular godown complegces.
The method can be applied to single godowns which have particularly difficult insect resistance
problems. Fumigation is improved and costs are reduced by applying only as much fumigant
as is needed for the time required to eliminate the insect pests. The usual method is to fumigate
on a schedule by applying a fixed amount of fumigants per godown for a uniform time period,

The Lahore staff recently collzcted insect samples from the NWFP and southern areas of

Punjab province. Another round of insect resistance testing is underway, and recommendations
for the Food Departments will be available soon.

METHYL BROMIDE FUMIGATION EXPENSIVE BUT PROMISING

From December 18-22,1991 the STDT/PARC team conducted a trial fumigation of wheat in a

Chichawatni silo . They introduced a methyl bromide fumigant in the free space above the

grain and distribute the gas though the stored grain mass by using the silo’s down draft aeration

fans. When the gas was detected at the bottom of the silo by using a methyl bromide meter , the
aeration fans were shut down,

The fumigation was completed in two days, and all insects

present were destroyed. Phosphine fumigation was not possible due to difficulties in sealing the
total structure.

Briefs...7
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thyl bromide is about 4 times as expensive as phosphine gas and is very dangerous to use.
'Ib{}fehg):s wgighs 3 times as much as aixx'). Itis very toxic and fast act_ing: Methy! brormdg is
effective against a wide variety y of insects . Its higher cost can be Justlﬁed by its effectwc_ness
and fast action which permits access to the fumigated product in a sh9rt time period. For this
reason, it is most frequently applied to exports of fruits, vegetables, Tice, cotton, and other
commodities where fumigation is required as a condition of international trade.

STDT Report No, 9, Refresher Course on Fumigation Technology, October, 1991 contains

detailed information on methy] bromide and phosphine fumigation. For your copy, contact the
STDT offices in Lahore or Islamabad.
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press rglease

A Look Ahead in Wheat Handling and Storage

Lahore: 26 Aprll 1982

Throw wheat Into a godown from the distance of a sixer? Vacuum clean whest before
storage? These were two of the grain storage techniques shown the milling industry
and public officials at the Supreme Flour mills on Multan road. The demonstration was
hosted by the National Flour Mills (Pvt) Ltd. and the Storage Technology
Development and Transfer (STDT) component of the USAID Agricultural Sector

Support Project. Punjab Minister for Food, Dewan Ashiq Hussaln Bokhar i was Chiaf
Guest at this occaslon.

With the wheat harvest 1o start soon, mechanical handling Is seen as a means of
reducing handling costs and reducing storaga losses by getting wheat under cover
more rapldly. This was the message brought to the assembled crowd, as wheat was
traced froma mock procurement center to temporary storage for cieaning, and on to
permanent storage in the flour mill's new godowns -all In bulkform.  Previous attempts
at introduction of bulk handling In Pakistan have largely unsuccessful .

One of the primary reasons for fallures in bulk handiing was that the technology might
have been too advanced for the situation In which it was used, explained Dr. Ulysses
Acaslo, the head of the STDT Lahore Training Center. He cited instances where
wheat in bags was dumped into modem grain slios, only to be re-bagged agaln when
distributed. Here you have the worst of two worlds, Dr. Acaslo commented. You have
high labor costs and Intensive handling on the one hand, and a very high capacity
facllity that is vastly under underutilized on the other.  Bulk handling is economical
only when It can be transferred from one stage to the next without bags. While four

forms of bulk handling are currently used by the public storage agencles, there are
few linkages between them.

With the support and encouragement of USAID, PASSCO and the Provinclal Food
Departments have been testing varlous forms of bulk handiing for the past two
Seasons with technical assistance from the STDT. Trial of deliveries of wheat In bulk
have been made In Muitan, Okara, Lahore, Sihawal and Rawaipindl. In the latter two
locations, the wheat was cleaned prior to deliver and sold at a premium price to
compensate the Food Department for its losses. in the present context, fiour mills
have the most to gain from using bulk handling as they use about the same quantity of
wheat every day . Mechanlzatlon is most useful where it can be constantly used for
repetitive tasks or where very large volumes must be handled in a very short time.

Today's activitles highlighted some possible trends In wheat handling and storage.
The use of portable grain handiing equipment provides fiexibility and year around use.
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Adapting existing storage structures to bulk handling Is more economical that bullding
new storage structures. Cleaning makes sense. Cieaned wheat occuples less space
that wheat contalning bhusa and other extraneous materials. Cleaning also removes
tioken and damaged grains that could be used as animal feeds. Clsaned wheat
needs less fumigation or other chemicals for Insect control.

Dr. Richard Maxon, Chief of Parly for the STDT program reminded the audience that
the new flour mill and storage facilities would be £3ng Pakistan's consumers well
Into the next century.  This mill, and other grain nandling facllities need to be
designed for future as well as present needs. He congratulated Hajl Mohammad Bashir
and his Natlonal Group of Companles for the new faclitties, and thelr generous offer to

help establish a training institute In the private sector that would serve the entire milling
industry,
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D.0.NO.SGF(I)3(9)/9N.
GOVERNMENT OF TIIE PUNJAB

FOOD DEPARTMENT

Dated Lahore,the 6th May, 1992

Dy . sreperary (F)

Subject : ~-BULK WHEAT HANDLING-CONSTITUTION
OF WORKING GROUE.

Dear Ch.Muhammad Sharif,

Your kind attention is invited to the consti-
tution of a working group, with you as convenor,by the
Minister for Food,Funjab during the demonstration of
bulk wheat .handling at the Supreme Flour Mills,Multan
Road ,Lahore on 26.4.1992. The task of this working
group would be to formulate a future working plan
within three months on the possibilities of asupply of
wheat in bulk to the flour mills of Punjab.

2. As a first step, you are requested to identify
suitable representatives of PASSCO, Pakistan Flour
Mills Association and the USAID's Agriculture Sector
Support Program,STDT, who would pe associated with you
as members of this working group. You are further
requested to frame terms of reference, and forward
these, alongwith the names of the proposed members of

the working group, for the approval of this Department.

With warm regards,

Yours sincerely,

y
( SOHAIL AHMAD
Deputy  Secretary Food
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APPENDIX IV

PLANNING FOR DELIVERY OF BULK WHEAT TO FLOUR MILLS

STORAGE TECHNOLOGY DEVELOPMENT AND TRANSFER
AGRICULTURAL SECTOR SUPPORT PROGRAM
14-L MODEL TOWN EXT. LAHORE

TO: Dr. Richard C. Maxon

Chief of Party STDT/ASSP
IslanaQad.

Dr. Ulysses A. Acasio
Advisox STDT/USAID Lahore.

From: Shamsher H. Khan
Arift lavaid
Ibrahim Dasti

Date: July. 7, 1992

Subject: TRIP REFPORT- June.29 through July 2,1992.
Delivery of bulk wheat to Flour Mills.

The Punjab Food Department and STDT held a meeting in the office of Ch.
Mohanmad Sharif Additional Director Food punjab. The purpose of the meeting

was to plan the procurement of wheat and possible delivery of bulk wheat to
flour miils.

The Minlster for food punjab announced at Supreme Flour Mills on April
26,1992 that the program for possible delivery of bulk wheat to filour mills
should be finalized very soon . For this purpose PFD and STDT selected Okara,
Sahiwal and Multan districts for procurement of wheat in bulk and than onward
delivery td flour mills in bulk. The wheat purchase season is over by now.
STDT and PFD conducted a very successful bulk aperation in above districts.
The report on bulk procurement of wheat 1992 will be issued shortly.

In relation to the above program STDT and PFD team comprising of Mr. Ibrahinm
Dasti, Mr. Arif Javed and Mr. Shamsher visited several flour mills. The
team surveyed the locations and selected (he equipment required for delivery
of bulk wheat to flour mills . The detalls are given below,

DELIVERY OF BULK WHEAT AFTER CLEANING

The STDT and PFD team explored the possibility of issuing clean wheat to the
flour mills at premier price. This exercise was done 1last year at
Sahiwal.Almost all the mills liked the proposal and requested for the

delivery of clean wheat to the mills at premium price. There written requests
are attached with the report.
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CR.ARA

RAFI FLOUR MILLS

The Rafi flour mills is the only big flour mill in Okara. In 1996 STDT and
Punjab Food Dept. issued about 1500 MT. of wheat to this flour mill. The
owner said he is ready to modify the grain receiving pit if PFD arranges
delivery of bulk wheat on regular basis. However the owner liked the idea and
requested to consider his mill for possible delivery of bulk wheat. The owner
promised to do the required modification before the start of this operation.
The equipment and further details are given in the Annex.

The dump pit right now is inside the godown and can be modified for straight
delivery with dump trollies. The distance of the mill from hexbin is about 2
KM.

SAHIT WAL

BABA FARID FLOUR MILLS

The Mill is located on Pakpattan road, about 4 KM from Hexbin storage. The
STDT team briefed Haji Mohammad Sajjad,owner of the mill about STDT project
and the future bulk program. The owner took the team to the mill site and
showed the whole mill. The dump pit of the mill is located out side under a
shed type storage. The tipping bulk trolley can very easily be dumped without
any additional equipment. The owner liked very much the scheme and desired to
convert the shed type storage in to bulk storage . The owner then invited us
to his other newly built flour mill about one KM away [rom Baba Farid mill on
Pakpattan road.

BABA MOIAMMAD HUSSAIN FLOUR NILLS

The Mill owner méntioned that they have recently started operating this mill
The PFD did not provide them quota last year.The owner was hopeful that he
would be able to get quota for this new mill from PFD this year. The dump pit
of the mill is outside the mill and seems suitable for bulk delivery of
wheat. The owner said that he is willing to pay for the transportation if
provided by the STDT/PFD.
The owner mentioned that they were not able to purchase much wheat this year
because of financial constraint. However he was hopeful to get the wheat from
market on weekly basis but at little higher price. The owner does not like to

pay high markup to the banks if he bairows higher capital from them . He said
that the wheat still be available in the market or with some growers until

they get from punjab food department.



MULTAN

SAIFAL FLOUR MILLS

This mill is newly built having a very large area available for the mill
nremises.The mill is located on by pass road about 20 KM from the silos. The
delivery of bulk wheat to this mill can be made with hopper bottom trailers
leploying the 35 feet grain pump. The mill owner liked the program and still
villing to modify the grain receiving system if PFD issues wheat on regular
basis. This mill has five bodies . The owner said they have procured enough
vheat for a mon or two and later own thy will be depending on PFD for
issuance of quota. The STDT team found this mill suitable for bulk delivery.

NEW HAFIZ FLOUR MILLS

The mill is located on the same by pass Multan road at the distance of 20 KM
from Silos.The dump pit is located outside under a steel structure. The
mil! was not running because the stocks of the mill were mortgaged with some
of the bank. The manger told that they will soon be able to release the
stocks after making pavments to the bank . The manager desired that during
regular supply of the wheat from PFD the would prefer to get wheat in bulk
The dump pit is big enough to accommodate about 20 ton.

AL-NOOR FLOUR MILLS

The mill is very close to Hafiz Flour Mill at the distance of about 9 KM from
the silos. The dump pit is located on a 2 feel raised platform under a steel
structure. The manager said they will modify the plat form for tipping
trollies. The mill management was ready to get wheat in bulk . They said bulk
svstem is in their own benefit.

ADNAN ASLAM FLOUR MILLS

The mill is located in the industrial estate multan . The mill seemed
purchased lot of wheat stocks this year. The owner was not available. The
dump pit is located inside the main bhuilding and not easily accessible. The
team does not recommend this mill for bulk delivery

NAWAB FLOUR MILLS

The mill is located on Lahore Multan road at the distance of about half a KM.
The mill is very close to the multan silos. The dump pit is located on a
raised platform. The Mill manager said they will modify the platform for
tipping trollies. The mill is located at very ideal distance.

The mill manager said that they will contact Mr. Ibrahim Dasti Storage &
Enforcement Officer for further details and showed their keen interest in
this progran.
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BAHAWAIL PUIR

NASIR FLOUR MILLS

The milt is located Shahdara road industrial area Bahawalpur. The mill is
about 1 KM from the Bahawalpur Hexbins. The team had an exclusive discussion
with owner about bulk handling system and possible delivery of wheat in bulk
at the mill. The owner was very happy to know about the coming program. The
dump pit is located outside the main building on a raised platform . The mill
will modify platform for trollies.

He mentioned that they are building another flour mill in Bahawalpur at
Samasata road and would like to build a bag cum bulk store. The team also
visited the mill under construction

ASTA FLOUR MILLS
BATALA FLOUR MILLS

The team also visited the above mentioned mills and found that mills are
unsuitable for operation because the dump pils are located inside main
building and not easily approachable.

MAQBOOL FLOUR MILLS

The mill consists on 6 bodies . The two more bodies are being added. The mill
purchased the sufficient quantity during this harvest. The owner welcomed the
team and requested to include his mill in the bulk delivery program. The dump
pit is located outside in the open. The letter of willingness is attached
with the report.
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| FLOUR MILLS FOR BULK WHEAT DELIVERY
A e e e ——— +
S +
| STATION: ORKARA |
o e S —— +
NAME RAFI FLOUR MILLS
SAMADPURA ORKARA
TEL: 4004
LT T T —— +
e e +
|LOCATION OF DUMP PIT: |
R e m—— e —————— o e e e +
DUMP PIT LOCATED INSIDE MASONARY STRUCTURE WITH TWO DOORS
OPENING.NOT ACCESSABLE WITH TROLLEYS.
Ao e e e e ————— +
e +
|EQUIPMENT REQUIRED AT MILL |
e e e e ee ¥ SRR —— +
GRAIN PUMP 35 FT ONE
GRAVITY WAGONS FOUR
TRACTOR MF 240 TWO
R OV +
o ————— o e +
| RECOMMENDED X |NOT RECOMMENDED |
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| STATION: SAHIVAL |
------------------------------------ e T Y
NN‘IE: BABA FARID FLOUR MI'.LS
PAKPATTAN ROAD SAHIWAL
TEL:
T Tt +
____________________________________ +
|LOCATION OF DUMP PIT: I
_______________________________________________________________________ +
DUMP PIT LOCATED OUTSIDE IN THE OPEN. ACCESSABLE WITH TIPPING
TROLLEYS.
o e e e et e e e e e e e e +
____________________________________ +
| EQUIPMENT REQUIRED AT MILL |
N o +
TIPPING TROLLEYS TYO
TRACTOR MF 249 TWO
UL N +
___________________________________ +
IRECOIMENDED X lNOT RECOMMENDED |
___________________________________ +
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|STATION SAHIVAL |
———————————————————————————————————————————————————— +
TNRIE: HONTGOMARY MODERN FLOUR MILLS

MULTAN ROAD SAHIWAL

TEL:
B e e e e L e P L e P e P +

-t - - " " St D ot T " " S T P T TP Vb > e = W D T > > = D S T S = e S s e W G0 S T S AP E e D = em WS T e e e

DUMP PIT LOCATED INSIDE MASONARY STRUCTURE WITH SINGLE DOORS
OPENING.NOT ACCESSABLE WITH TROLLEYS.

-’- ———————————————————————————————————————————————————————————————————————
____________________________________________ +
|BQUIPMENT REQUIRED AT MILL |
----------------------------------- e 1
GRAIN PUMP 35 FT ONE

TRUCK UNRLOADER C/TYPE ONE

GRAVITY WAGONS FOUR

TRACTOR MF 240 TWO

o m e a e — e ——— e ——————————— +

o o e e e e e e e s e e e

| RECOMMENDED |NOT RECOIR[ENDED X |

o e et v i e e e i e e e e e e e e e e
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| STATI’)H SAHIWAL |
_______________________________________ e ————————
NAMB: BABA M.HUSSAIN FLOUR MILLS

PAKPATTAN ROAD SAHIWAL

TEL:
+ ——————————————————————————————————————————————————————— +
——————————————————————————————————— +
|LOCATION OF DUMP PIT: |
—————————————————————————————————————————————————————————————————————— +
DUHP PIT LOCATED OUTSIDE IN THE OPBN ON A 2 FT RAISED
PLATFORM.MILL WILL MODIFY PLATFORM FOR TIPPUNG TROLLEYS.
T e +
———————————————————————————————————————————— +
IEQUIPHENT REQUIRED AT MILL |
___________________________________ oo o en m e
TIPPING TROLLEYS TWO
TRACTOR MF 249 TWO
O R +
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| STATION: MULTAN |

----------------------------------- o ——————— e

NN{E: SAIFAL FLOUR HILLS

CHOWK NAAG SHAH,BYPASS RD,MULTAN
TEL:

A e — e e +
——————————————————————————————————— +

II.rOCATION OF DUMP PIT: |
—————————————————————————————————————————————————————————————————————— +
|DUMP PIT LOCATED INSIDE MASONARY STRUCTUE
------------------------------------------------------------------------- +
———————————————————————————————————————————— +

IEQUIPHENT REQUIRED AT MILL |
----------------------------------- O |

GRAIN PUMP 35 FT ONE

TRUCK UNLOADER C/TYPE ONE

BULK TRAILER D/AXLE TVO

TRACTOR MF 375 TWO

e e e m e ——— +

o ———— e n e —————————— +
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NAHE: NEW HAFIZ FLOUR HILLS
%EEASS RD,MULTAN

|LOCATION OF DUMP PIT: |
----------------------------------- o e e e ——————t

|DUHP PIT 1S LOCATED OUTSIDE UNDER A STEEL STRUCTURE.

|EQUIPMENT REQUIRED AT MILL
___________________________________ e ——————
TIPPING TROLLEYS TWO

TRACTOR HMF 240 TWO
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IbTI\TION MULTAN |
———————————————————————————————————————————————————— +
NN'IE: ADNAN ASLA!{ FLOUR HILLS

22 INDUSTRIAL ESTATE ,}HULTAN

TEL:
e e L LT P L P +
——————————————————————————————————— +
ILOCATION OF DulP PIT: |
---------------------------------------------------------------------- +
IDUHP PIT IS LOCATED INSIDE MAIN BUILDING NOT EASILY ACCESSABLE.
_______________________________________________________________________ +
-------------------------------------------- +
lEQUIE*E’fT_BfEQ‘_’EB??J}?-'_‘IEE _________ hommememee I
GRAIN PUMP 35 FT ONE
TRUCK UNLOADER C/TYPE ONE
GRAVITY WAGONS THO
TRACTOR IME 240 TWO
——————————————————————————————————— +
IRECOMHENDED |NOT RECOMIENDED X |
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-+
lSTATION MULTAN

----------------------------------- T
NAHE: ALNOOR FLOUR MILLS
BYPASS RD,MULTAN
TEL:
e e e e e +
----------------------------------- +
ILOCATION OF DUMP PIT:

DUHP PIT IS LOCATED ON A 2 FT RAISBD PLATFORM UNDER A STEEL
STRUCTURE.MILL WILL MODIFY PLATFORM FOR TIPPING TROLLEYS
+

TIPPING TROLLEYS

TWO
TRACTOR MF 240 TWO
e e L +
T T et +
| RECOMMENDED X | NOT RECOMMENDED |
fomm e ——— e e —————————— +
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HULTAN
e e e e ——
NAWAB FLOUR MILLS

NAME :

il e ¢

| STATION:

+

+

o e e e S e o

LAHORE ROAD,HULTAN

TEL:
e et

DUMP PIT IS LOCATED OUTSIDE MAIN BUILDING ON A RAISED PLATFORM.

MILL WILL MODIFY PLATFORM FOR TROLLEYS.

A e e e o e e e i e ot e e 0 D e e o A e b 0 e o

i ettt et 3

| LOCATION OF DUMP PIT:

I
+

+

et e T S
|RECOMIENDED X |NOT RECOMMENDED

TWO
TWO

HE 240

TIPPING TROLLEYS

TRACTOR

e e e — e —— e e e ——

| EQUIPMENT REQUIRED AT MILL

Fo e e e e e ——————————————

e e ————————

o e e e e e e e e s e e o e
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+
| STATION: BAHAWALPUR |
A e e e e e e ————— +
NAME : NASIR FLOUR MILLS

%EIL\‘HDRA ROAD INDUSTRIAL AREA,BAHAVALPUR.
. +

+
DUMP PIT IS LOCATED OUTSIDE MAIN BUILDING ON A RAISED PLATFORM.

MILL WILL MODIFY PLATFORM FOR TROLLEYS.
+

|EQUIPHENT REQUIRED AT MILL ]
e m e mce e m—c—— e ————— o ——— +

TIPPING TROLLEYS TWO
TRACTOR MF 240 TWO




ISTATION BAHAWALPUR ]
----------------------------------- e

NAHE: BATALA FLOUR MILLS
SHAIDRA ROAD INDUSTRIAL AREA,BAHAWALPUR.

TEL:

GRAIN PUMP 35 FT ONE
TIPPING TROLLEYS TWO
TRACTOR MF 240 TWO
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|STATION BAHAWALPUR |
------------------------------------ e e e o e o o e o
THAIE - ASIA FLOUR MILLS
HULTAN ROAD, BAHAWALPUR.
TEL:
SRR S T EE B S mutainini ittt ettt +
___________________________________ +

——————-—————--_—_—_——_—_—_—_—_——_—-—_——-_—_——_—_-—__—_-———————-—-——_——_—————-—

———————————————————————————————————————————— +
|BQUIPMENT REQUIRED AT MILL |
----------------------------------- pmmm et
GRAIN FUMP 35 FT ONE

TIPPING TROLLEYS TWO

TRACTOR ME 240 THO
___________________________________ +
__________________________________ +
|RECOMHBNDBD INOT RECOMMENDED X |
—————————————————————————————————— -+
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| STATION: BAHAWALPUR |
----------------------------------- fommmmm————————————————
NNTE: MAQBOOL FLOQUR HILLS

BYPASS ROAD,BAHAWALPUR.

TEL:
R PRSP RS DR L RIS e +
——————————————————————————————————— +
ILOCATION OF DUMP PIT: |
————————————————————————————————————————————————————————————————————————————— +
DUHP PIT IS LOCATED OUTSIDE IN THE OPBN
| SRR PR RS E LSS SR IR St it +
———————————————————————————————————————————— +
|EQUIPHENT REQUIRED AT MILL |
----------------------------------- IO
TIPPING TROLLEYS THO
TRACTOR MF 240 TWO
o e e e o e e e e +
__________________________________ +

|RECOHHENDED X |NOT RECOIMENDED |
—————————————————————————————————— +
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2100
Phones : 4004 Off,
3366 Res.

CONTRACTORS TO GOVERNMENT

RAFI GENERAL FLOUR MILLS

MANUFACTURERS OF HIGH CLASS ATTA

SAMADPURA
OKARA

Ref. No. Date £ —7— T2

Dr. Richand C Maaon

Chief of Farty STDT-USAID
Islamabad.

Subject: DEL IVERY OF BULK WHE, L TO FLOUR MILLS IN OKARA

Dear Sir,

We are pleased to know that STDT and Funjab
Food Department is going to undertake the delivery of
bulk wheat to Flour Mills this year also. As we had
very useful experience in 1990 when STOT and FFD did a
trial of bulk handling system in Okara. VWle are lucky
if we have a chance to associate with FFD & STDT in
delivery of bulk wheat at our Mill. We are also ready
to purchase clean wheat from Funjab Food Department at

the rates mutually agreed.

Thank and regards.

#’W/‘/

Yours faithfully,

80



NASIR FLOUR MILLS (PRIVATE) LTD.

HEAVY INDUSTRY AREA BAHAWALPUR
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Otlice 1 6159 - 6178
phone
Residence : 4171 - 6271

: MAQBOOL FLOUR MILLS
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APPENDIX V
RECOMMENDATIONS FROM
SEMINAR/WORKSHOP ON GRAIN STORAGE
MANAGEMENT RESEARCH AND TRAINING

UNIVERSITY OF AGRICULTURE,
MARCH 2-3, 1992

Those in attendance at the above named workehop have deliberated the issues
presented and reached a consensus on the following.
Be it resolved that:

Resolution 1. Grain Storage Management be recognized as a profession requiring
knowledge and training.

a. There should be nationwide awareness of the importance of proper storage
in protection of health and welfare of citizens.

b. Due recognition must be given to the storage of materials for both human
consumption and production of animal feeds.

c. Changing attitudes of officials and management toward proper storage is
the first step in changing the present system.

Resolution 2. There is a need for development and strict application of grades
and standards for grains and grain products applicable to Pakistani conditions.

a. A first step should be the proper enforcement of present FAQ standards.

b. Research should be initiated on the development of more suitable standards
oriented towards the needs of consumers and industry.

c. The feasibility of using differentiated prices for procurement and release
of wheat should be studied further. The experimental release of cleaned
wheat by the Punjab Food Department should be continued in different areas
to test the practicality of the pricing system.

Resolution 3. Storage systems.

a. Initiate changes in the storage system in order to incorporate the bulk
system when und where feasible. Such preparations should include the
development of minimum design standards for bulk systems.

b. Conduct research on long-term strategies for grain storage, including:

(1) Specifications for storage structures.
(2) Type and location of procurement centers, storage reservoirs,

and the national food reserves.
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(3) The role of the private sector in procurement and storage.
(4) The social and economic impact of shifting to bulk handling.
Resolution 4. The role of the University in Grain Storage.

a. A center of training for personnel in the grain storage industry,
including short-term academic training for the public and private sector.

b. Create an atmosphere in which grain storage issues can be fully explored
and creative solutions can emerge from cooperative efforts with the public
and private sector.

c. Establish a grain milling school in cooperation with the flour milling
association. Such a school should be designed to address the needs of the

Pakistan milling industry, and be supported by the public and private
gectors.
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STDT BRIEFS

STORAGE TECIINOLOGY DEVELOPMENT AND TRANSFER
AGRICULTURAL SECTOR SUPPORT PROGRAM
29 Blue Area, Islamabad. 14-L, Model Town Ext. Lahore.

STDT WORKING TO IMPROVE GRAIN STORAGE.

The Storage Technology Development and Transfer project (STDT) is sponsored by
USAID In cooperation with the Ministry of Food Agriculture and Cooperatives. The Food
and Feed Gralns Institute of Kansas State University Is providing technical assistance.
The STOT stall consists of 6 technical and 12 support staff stationed In Islamabad and
Lahore. The STDT cooperates closely with the provinclal food departments, PASSCO,
PARC and the private sector. The project aims are to strengthen the national capa-
bllities in grain storage and stored grain protection. The major activities are the testing
of bulk handling systems, research and training In.storage technology, The present
priority Is belng given to transfer this lechnology developed to local institutions.

GRAIN STORAGE GOES ACADEMIC

The Unlvers'ity of Agriculture, Falsalabad has established a diploma course In grain
slorage and management. The course curriculum includes subject matter from the De-

partments of Entomology, Crop Physlology, Basic Engineering, Food Technology, Agri-
cultural Marketing and Plant Physlology.

This Is the first time that storage of agricultural commodities has been recognized as an
academic subject in Pakistan. The diploma course was developed In response to a re-
quest by the Punjab Food Department. The courses for this diploma have beeh ap-
proved by the University. The Ministry of Food Agriculture and Cooperatives MINFA,
and STDT are extending every possible help for this program. The UAF will host a

two days conference at UAF 2-3 March 1992 to discuss grain storage problems and
Introduce the diploma course.
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Why be concerned about wheat storaga?

Wheat accounts for about 30 percent of the value of all agricultural production in Paki-
~ stan, and 60 percent of the value of food crops. Literally millions of persons are in-
volved in wheat production and harvesting. Yet relatively little attention has been pald to
what happens after the harvest.  Wheat is the baslic staple food of Pakistan, account-
ing for about 60 percent of the dally caloric intake of the population. What happens to
wheat in storage affecis not only its cost, but nutritional values. This Is reason to be
concerned about post harvest aclivities. See below.

WHEAT STORAGE - PAKISTAN'S LARGEST HIDDEN INDUSTRY

Wheat storage Is Pakistan's largesi “nidden industry”. Over 12,000 public employees
manage federal and provinclal wheat programs. Thousands more are used as con-

tract labor In bagging, stacking, and transporting wheat In procurement, godown com-
plexes, urban distribution centers.

After the 1992 harvest, publicly owned wheat stocks worth Rs. 20 billion, will be kept in
storage structures with over 5 million tons capacity. Bags add another 1.3 blilion to the
total Investment. The structures alone have a replacement cost of over rs. 36 blllion,
plus billions more for the real estate they occupy. This vast amount alone Is not suffi-

clent to hold the harvest. Every year, additional millions of rupees are spent for bricks,
tarpaulins, and labor to erect temporary storage.

Many types of storage structures and systems are in use. Management of these far
flung storage centers is a
complex task requiring tech-
nical skills and training. The

nation has no permanent TYPES OF PUBLIC SECTOR WHEAT STORAGE
n thousand fons

training centers to provide
the needed manpower. Or-

s
ganized research In to thie ,c;:;?\ . %
nation's grain storage prob- ool o X \
lems began in the early SRS . =
1980's. o wustrie soooms e e

There Is much catching up to
do. The STDT with is

[URRPUITY ¥ T
-----

cooperating Institutions are i SO/

trying to 1l some of the o comuk vex oms OPEN BULKHEADS se0s
more pressing gaps and 200+ 400 Fuaronal 298 (@0%)e 10 p7R" 0 (01N
develop individuals and e Pacon ¥ Sovered borage v cicin 0w Hyou godovne

Institutions to meet the
need.
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PASSCQ's PIONEERING EFFORTS IN BULK HANDLING OF GRAINS

Pakistan Agricultural Storage and Services Corporation (PASSCO ) in collaboration
_with STDT is developing new grain handiing systems. Following are ongoing and re-
cently completed activitles.

¢ Developed and tested a complete bulk grain handling system
from purchase center to storage point for two seasons,

Introduction and mechanization of open bulkheads

Rehabilitation of Chichawatni and Multan silos.

Conversion of house type bagged godown into complete bulk storage.

Research in stored grain protection by testing tlie various methods of furnigation,
training of personnel in operation and maintenance of grain handling equiprnent,
Developed computerized accounting systems.

* & &6 o o o

PASSCO PLANS TO EXPAND BULK HANDLING IN 1992 HARVEST

Managing Director PASSCO Syed Mukhtar H. Shah recently announced plans to ex-
pand bulk handling in PASSCO. For this purpose a committee from PASSCO in col-
laboration with STDT have finalized the recommendations for buik procurement. The
areas for bulk procurement has been selected as Chichawatnl, Pakpattan, Bungahayat,
and Depalpur. PASSCO plans to procure about 50,000 tonnes of wheat in bulk.

The bulk purchased wheat will'be stored In sllos and open bulk heads. Nine sets of
house type godowns will be converted for bulk storage In these areas. STDT will pro-
vide technical assistance and equipment o PASSCO for this conversion.

)

FOOD DEPARMENT MARKETS CLEAN WHEAT

The Punjab Food Department and STDT recently concluded a trial cleaning and deliv-
ery of 300 tonnes of bulk wheat 1o a flour mill In Sahiwal. The Sahiwal area was cho-
sen because the PFD has stored wheat in bulk form In hexagonal bins at the city
godown complex. The STDT assisted by providing equipment for bulk storage at the.
time of procurement. Selling in bulk form avoided the bagging of wheat for delivery.

One benefit of bulk handling Is that it permils cleaning of the grain stream during stor-
age and reclaim activilles.

This s the first time that the Food Department has sold wheat other than FAQ. The
government Issue price on FAQ Is 3100/= per MT. As part of the experiment, the
Punjab Food Department (PFD) offered cleaned wheat to flour milis In the Sihawal
area on the basis of tenders. The price was sold to Montgomery Modermn mills on a bid
price of Rs. 3146 per tonne. The mill owner, Food Department, and consumers
benefilted from the sale of cleaned wheat. The mill assured the Food Department that
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there would be no Increase in flour Ciean wheat payst
price due to paying a higher price for

cleaned what. This was possible be- } cost| mmac] mimiaL] ~ mNaL] FvaL]ner cost
cause of saving to the mill cleaning RE/T] MC %] FM%] MCX| FM%| RaT
costs, reductlon of waste and cleaning 31004 9s%) 30%] 15.5%] 00%) 3042
losses, and higher alta ylelds from the Moo} tosw| 20%]  155%] 00%| 299
clean wheat. The higher dellvered price 26]  9S%)]  lowf  153%] oo assl
of cleaned wheat pald for both the costs J6]  10sw] ool IsS] oow] 2999

of cleaning and cleaning losses.

The STDT, Punjab Food Department and PASSCO have previously teamed up to deliv-
er wheat in bulk to flour milis in Multan, Lahore, Okara and Sihawal. PASSCO's contrl-
bution was providing trucks for bulk wheat delivery.

LOW COST-LOW TECH WAY TO BETTER FUMIGATION

What to'do 60 liter plastic drum, glass jars, and plastic tubing have to do with graln stor-
age research? Plenty. Mix them together in an ingenlous fashion, and you have a 'low

cost, low tech ' method for determining dosage required to properly fumigate stored
wheat.

PARC sclentific personnel slationed at the STDT Lahore Center have developed an ef-
fective means of determining how much fumigant should be applied fo particutar go-
down complexes. The method can be applied to single godowns which have
particularly difficult insect resistance problems. Conventional Insect resistance screen-
Ing methods only Indicate how resistant to fumigants the Insects have become.

The Improved fumigation technique reduces costs by applying only as much fumigant
as Is needed for length of time required to eliminate the Insect pests. This ploneering
methodology developed by Dr. Ha fiz Ahmed, Sajjad Ahmed, and Tarlq Mahmood'of
PARC has succeeded where more elaborate and sophisticated methods have failed.

METHYL BROMIDE FUMIGATION EXPENSIVE BUT PROMISING

In mid December 1991, the STDT/PAXC team conducted a trial fumigation of wheat in
a Chichawatnl sllo. They Introduced a ricthyl bromide fumigant In the free space
above the grain and distributed the gas though the stored grain mass by using the silo's
down draft aeration fans. When the gas was detected at the bottom of the silo, the
aeration fans were shut down. The fumigation'was completed In two days, and all in-
sects present were destroyed. A routine event? By no means, this was another signifi-

cant milestone In developing an appropriate methodology for Pakistan's wheat storage
problems.

Methyl bromide Is about 4 times as expensive as phosphine gas and Is very dangerous
to use. The gas welghs 3 times as much as air, and settles In low places. It Is very
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Loading of PASSCO opcn bulkhcad with STDT bulk cquipment
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toxic and fast acting. Its higher cost can be justified by its effectiveness and fast ac-
tion which permits access to the fumigated product in a short time period. For this rea-
son, it Is most frequently applied to exports of fruits, vegetables, rice, cotton, and other
commodities where fumigation Is required as a condition of international trade. Methy!
bromide should be handled by trained and equipped personnel only STDT report No. 9
contains detalls of methyl bromide and phosphine fumigation techniques.

WHEAT CLEANING BOOSTS ANIMAL FEED SUPPLY

A bonus from cleaning Is the recovery of materials for animal feeds. The materials
cleaned from the wheat were laboratory tested for use as animal feed ingredients. The
proteln content of the materlals screened from the wheat were found to be higher in
animal feed value than the wheat from which it was separated. In handling of wheat,
small particles of wheat break off from the wheat kemel. Most what we see as 'dust
or dirt Is actually microscoplc pleces of wheat protein.

Much ol what flour mills screen out of wheat prior to miliing is discarded into heaps
around the flour mills. Recovery of wheat cleanings in large volume can increase the
supply of poultry and animal feed without affecting the quantity of atta avallable for con-
sumers. It Is estimated that 70,000 to 80,000 tonnes of additional feeds could be avall-
able If screening are praperly collected and used. Another significant effect of clean
whea storage Is the distribution of phosphine gas more effectively than the uncleaned
wheat . This observalion was made at Sahiwal hexbins during the cleaning and storage
exercise. Foreign materlal and broken kernels are the major source of insect Infesta-

tion In stored wheat. Removing these items before storage can greatly reduce or elimi-
nate the need for fumigation.

CONVERSIOI;I OF HOUSE TYPE GODOWNS TO BULK STORAGE

The STDT has converted a house type godown for complete bulk storage. The house
type godown are used for bag or bag cum bulk storage. The trial has been done in
PASSCO Complex Manga. The purpose of the trial was to demonstrate a complete
mechanlzed bulk storage system for house type godown. This convertible godown Is

capable of storing 1600 MT. In bulk, about 40 percent more than the designed capacity.
of 1100 MT. in bags.

Preliminary data suggests that cost of filling and unloading converted godown |s about
rs. 9.0 perton. This compares favorably with the cost of storing and retrleving one ton
in bags of rs. 10.50 and rs. 21 per ton for bulk cum bag storage. Cost per ton of addi-
tional storage capacity is about rs. 69. The complete report will be avallable from the
STDT about March 1st. PASSCO has decided to convert nine house type godown for
complete bulk storage this Year. This Is in conjunction with the planned procurement of
50,0007 wheat In the Chichawatni are during the upcoming harvest season. STDT will
provide technical assistance and necessary equipment for this exerclise.
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STDT DEVELOPS A LOW COST PADDY RICE DRYER

Dr. Ulysses A Aceslo STDT Ad-
visor and Director of the STDT
Lahore Center, designed a por-
table rice dryer suitable for Pa-
kistan conditions. The driyer
has been completely fabricated
locally. The dryer was Initlally
tested and ‘fine tuned’ at
PASSCO Manga storage com-
plex. Later it was moved to
PASSCO rice mill complex
Shelkhupura to test the dryer
under commercial conditions.
During the paddy drying trials
Dr. Acaslo deciced to replace
the kerosene burner with a blo-
mass furnace-hizat exchanger,
This change makes the dryer
more cost effective and attrac-
tive for adoption by paddy mer-
chants and milllers.

A related Idea belng tested Is the using a blomas fumace and blower for drying rice
stacked in ganjles. Unforlunately, frequent loadshedding in the area prevented the sys-
tem from belng fully tested until the present time.

FROM OIL TANKS TO BULK STORAGE — THE RAVI STORY

Ravl Feed Mills, near Lahore had a big problem. In Pakistan, feed mills have to buy
thelr basic ingredients when and where avallable. Food Departments store wheat for
flour mills until it Is requested from nearby godowns. There are no government stor-
age programs for feed grains. Ravi had lots of feed ingredients grains armriving but
there was no place to store them. Feed Ingredients are sensitive to weather condl-
tions, and will spoll quickly in temporary outdoor storage. What to do? The milil has a
bulk handling system on order from a US manufacturer. it Is on a ship off the Karachl
port and can't be installed in time to help the present situation.

The Ravi management heard about the STDT storage experts through the Lahore
grapevine. After contact with the Lahore STOT, Dr. Ulysses "Uly" Acaslo, the Lahore
STDT Long Term Advisor visited the mill. Uly immediately saw solutions to their
problems. Ravl was formerly In the edible oils business. The miil had two large edible
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Reclaim of wheat in bulk using STDT cquipment from HTG
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oll tanks that were empty. Why not make the tanks into bulk storage? Aeration fans
can do the drying Job without additional heat In the Pakistani environment. With a few
stokes on hils CAD program, Dr. Acaslo prepared a design to do the trick. Ravl
management Immediately adopted it, but Ravi technicians didn't quite understand the
computer generated design. Back to the drawing board - rather modeling table. A sim-
ple cardboard and
wood model of the de-
sign set off a flurry of
activity. Ol tank to
bulk storage conver-
slon was completed in
a week.

The STDT loaned the
mill some bulk han-
dling equlpment for
filling the oll tanks and
recovery of the stored
grain. The mill was so
Impressed with the
results they are inquir-
ing about buying bulk
equipment and more
oil-cum-bulk tanks
from a local manufac-
turer. With the addi-
tion of a pellatizing

mill for poultry feed, Ravi is now a potential customer for wheat cleanings. An open
house and storage demenstration Is planned at the mill.

Bulk Handling and Storage Demonstration In Rawalpindli

The Punjab Food Department, PASSCO STDT, and the private sector combined to
take a very special look an an unremarkable event. By way of background, about
3,500 truck loads of wheat are unloaded at {he natlon’s flour mills every working day of
the year. Those trucks will carry 350,000 bags worth rs. 9.7 million at new bag prices.
The forelgn matierals carried by the wheat trucks were equal to 50 to 70 truck loads.
Sevenly percent of this wheat Is wheat is issued by the Provincial Food Departments .

What made the Rawalpindi event so special was that on February 26th; three trucks
did not use bags for making deliveries. Two additional significant events marked the
occaslon. The bulk trucks were loaded mechanically from Food Department hexbins
which had previously been filled with wheat cleaned by STDT bulk handing equip-
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ment. The cleaned wheat was sold at premium price to the Rawalpindi Flour and
General Mills, Ltd.

The STDT organized buk storage and delivery demonstration was attended by an
audlence of flour millers, provinclal food department officials, PASSCO, the Ministry
of Food, Agrculture, and Cooperalives., and USAID. The Punjab director for Food,
Raja Mhd. Aslam, and PASSCO General Manager (Fleld) Mhd. Asif Toor, siress
that trials and demonstrations are the only way to improve the efficlency of the
wheat storage system. Mr. Mohammad Shabir, Rawalpindi Flour and General Mills
remarked that by reducing the amount of foreign material recelved in the wheat, the
flour mill could afford to pay rs. 30 to 50 per tonne more, and still benefit by reduced
transport, cleaning, and storage costs. He hoped this lesson could be passed
through to wheat producers to encourage them to bring better quality wheat to market,

A large crowd of flour millers atlended this event. They wére particularly interested in

how the distribution system could be changed so they too could received clean wheat
in bulk.

FFGY/SIDT Pakisten Staff

Istamabad

Lehore
)

Richard C. Maxon
Asim Raza
Kausar Saba

M. lgbal Qureshi

Utysses A. Acesio
Shemsher Haider Xhan

Chief of Party

Adm/Mngt Specialist
Administrative Assistant
Chauffeur

tong Term Advisor
Administrative Specialist

Artf Javed Mechanical Engineer
Zafar Al{ Baig Accounts Assistant
M. Asif Javed Research Assi{stant

Muzaffar 1gbal

Research Assistant

Arif. Hansoor Receptionist
Shafqat Javed Chauf feur/Mechanic
Yagoob Gill Chauffeur/Mechanic
Khalid Hahmaood Chauffeur

Khadim Hussain Chauffeur

Ghulam Mohammad
M. Aslan
Ashfaq Haider
shaukat Ali
Fayyaz Ahmed

PARC Assoclates

Field Assistant
Fleld Assistant
Field Assistant
Lab. Assistent
Lab. Assistant

Saj]ad Ahmed Scientiflic Officer ,
Tariq Mehmood Assistant Scientific Officer
Soeed Ahmed Field Assistant
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APPENDIX VI

BULK WHEAT HANDLING EQUIPMENT TRAINING AND FIELD EXERCISES

Training class at Manga.
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Training in Aspirator use
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APPENDIX VII

AMERICAN SOYBEAN ASSOCIATION

PAKISTAN FEED TECHNOLOGY ‘JORKSHOP, KARACHI, SHERATON

Date/Time
Venue

May 30, 4:00pm
Sheraton
7:30pm

May 31

Sheraton
9:00am
9:50am
10:40am
11:00am
11:50am

Sheraton
2:00pm

4:00pm
4:30pm
6:00pm

June 1
Sheraton
9:00am

9:50am
10:40am
11:00am
11:50am
12:40pm

Sheraton
2:00pm
2:50pm

3:40pm
4:00pm
5:30pm

June 2
Sheraton

May 30 - June 3, 1992
Program

Description

Briefing for speakers
Inauguration dinner
Session I

Feed Pellets vs Mash

Use of Fats in Broiler Rations
3REAK

Role of a.a. in Poultry
Economics of Replacing Fishmeal

Session II

Importance of Quality Rations
and Management

BREAK

Panel Discussion

Close

Session III

Feed Formulation and Trading
Decision

Stochastic Formulation

JREAK

Molds and Mycotoxins

Grain Storage and Handling

LUNCH

Session IV

Microingredient Storage

Laboratory Techniques for
Quality Control

BREAK

Panel Discussion

Close

Session V
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Speaker

R.Rowland
R.Rowland

D.Creshwell
D.Creshwell

P.Miller

M.Clark
M.Clark

Mansoor Ahmed
U.Acasio

Pfizer
Zouzzer Ali



9:00am
9:50am
10:40am
11:00am
11:50am
12:40pm
2:30pm
June 3
9:00am
2:30pm
PCIR
7:30pm
Sr.eraton

Feed Mixing Pfizer
Pelleting Technology R.Tan
BREAK

Feed Grain Marketing in Pakistan R.Maxon
Panel Discussion

LUNCH

Workshops

Workshops
Workshops

Dinner and Certificate Distribution
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w_Wi Institu ?

Contributions from major sponsors and other
interested donors will sustain the initial opera-
tion. The Institute willdevelop programs and
activities that can become fully or partially seif
sustaining. Fees for training programs and
conferences can defray training costs. Labora-
tory work inconnection with quality control of
stored grains and finished products can pro-
vide service to the industry on a self sus-
waining basis.

Grants and contracts may be solicited from
various sources s long as these are in line with
policy directives of the Board of Directors,
and advance the objectives of the Institute.
The Insttute might also undertake various
commercial or semi~<ommercial enterprises on
& small scale to provide practical experience for
the trainees and to offset some training costs.
Examples of this are fumigation of bulk stor-
age, grain cleaning and conditioning, sale of

products from storage &nd milling training
exercises, and consultation on grain handling
systems or storage facilities. In the longer
term, it is hoped that the Institute will achieve
pear self sufficiency in its operating budget.
Capital items and advancement into new areas
may have to rely upon donors or fee service
fees.

Wh he pr iv onsors?

H. Mohammad Bashir, Chief Executive Offi-
cer, National Flour & General Mills, Pvt. Ltd.
has generously offered use of building space as
s location for a milling school.

Kansas State University, USA has offered to
collaborate and seek support of other inter-
national groups for cooperation with the Paki-
stan Grain Management Institute.

Many trade associations and individuals have
expressed interest in establishing a Pakistan
training scheme for their industries. Now is the
time for them o come forward. The last col-
umn of this brochure indicates how you may
participate in this noble cause.

How will the Institute be governed ?

The Pakistan Grain Management Institute
will be established as a not for profit founda-
tion under the applicable Jaws of the Federal
and Provincial governments. A board of direc-
tors will be selected from among the major
donors to the institute plus representation from
the Ministry of Food, Agriculture, and Coop-
eratives, Punjab Food Department , and Uni-
versity of  Agrculture, Faisalabad. Each
board member shall have one vote regardless of
size of any contributions that might have been
made or organization represented.

An executive committee of not more than 3
persons will be clected from the board mem-
bers to oversee the day to day operations of
the Insutute. The Executive Committee will
hire the Executive Director of the Institute, set
policy guidelines, and approve budgets.

How you can help

O Volunteer your time, efforts, and
ideas for improvement of the
industry

O Donate cash, equipment and
supplies

{0 Sponsor training for your own
employees

O Use the PGMI laboratory and
consultancy services

0 Develop intern and on-the-job

training programs in your mill and -

storage areas

O Offer yourself and qualified
empioyees us lecturers in the
training courses

O Support local, provindal, and
national efforts to modernize and
improve industry rules and
regulations

How _a PGMI can help you

O Improved employee efficiency and
morale reduces labor turnover and
eases the burden on management.

O Less wastage and down time
increases milling yields, cuts
operating and maintenance costs,
and provides more products to sell.

) Improved and consistent product
quality enhances your reputation
and repeat sales.

[TEs
= o & %

Y e
e
NP

Organization Meeting

A conference will be held soon for formation
of the Pakistan Grain Management Institute
and milling school. If your orgamization
would like to be represented, please fill out the
attached form and deposit 1t with the registra-
tion desk at the Bulk Handling Demoastration
or contact to:

Haji Mohammad Bashir
National Flour & General
Mills (Pvt) Ltd.
78-Shadman II, -
Lahore Tel. 475821-23 Fax 475821

STDT Lahore Training Center
14-L, Model Town Extension
Lahore Tel . 862897  Fax 835744

TERE®

A prospecius will be sent to all
interested parties prior to the meeting .



STORAGE TECHOLOGY DEVELOPMENT AND TRANSFER

NATIONAL FLOUR & GENERAL MILLS PVT LTD
BULK HANDLING DEMONSTRATION

Mame Position
Organizalion Telephone Fax
Address City
| AM INTERESTED IN Comments
[(JFiour mitling [JFumigation
[Jeulk handiing [Joil seed extraclion
[JFeed miling [JEnergy conservation
["JRice milling [(JGrain cleaning
[Jouatity Control [ JMarkeling
[(JGrades - standards  |[_]Accounting
[[Jemployes Training  {[_JManagement
[[]Grain transport [ [o]] S———

Yes , | want to know more about the Pakistan Grain
Management Institute

Name Position
Crganizalion Telephone Fax
Address ) ) City
| AM INTERESTED IN [Jsend prospectus {CINotity about organization mesting

{"JFiour miling [[JFumigation [CJcall me about this ' [CINotify my home office

(Jeuik handling [Joit seed exiraction :

{(CJFeed miling {CJEnergy conservation [Comments A .

[JRice milling [[JGrain cleaning o
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APPENDIX IX

BANGLADESH DELEGATION MATERIAL

STORAGE TECHNOLOGY DEVELOPMENT AND TRANSFER
AGRICULTURAL SECTOR SUPPORT PROJECT

29 Blue Area, Islamabad 14 1. Model Town Ext. , Lahore

OBILECTIVIES
- Strengthen institutional rescarch capability in grain storagc

» Improve storage practices

- Determine feasibility of bulk handling of wheat

- Provided cquipment and technical support to PARC institutions.
- Conducted large scale rescarch on bagged grain storage
- Opcrated training center for storage personncl

Introduced bulk handling lechnology

Accomplishinents

» Developed improve storage methodology for bagged grains

- Trained 1,800 persons in storage technology

- Pioncered insect control procedurcs for 4 types of bulk storage

« Developed low cost method for determining inscct resistance to
phosphinc fumigation

« Developed bulk handling chain from producer io flour mills
Built and modified bulk handling cquipment for local conditions.

» Eixtended technical assistance and training to the private scctor

- Recommended wheat grades and standards
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WHEAT FLOW FROM PRODUCER TO FLOUR MILLS

COMBINE |

i BULLOCK
PROCUREMENT
CENTER Y ¥
- ' ;
‘ BULKHMEAD
STORAGE COMPLEX
PAK-ATTA|
SToGE] | FROM PRODUCER TO FLOUR MILL,
00000 WHEAT MAY BE PUT INTO AND TAKEN
coooo OUT OF BAGS AS MANY AS FOUR
o |00000 TIMES. A BAG WILL BE MANUALLY
ot | o T | UFTED AND CARRIED A MINIMUM
DEFICIT AREA FLounr el OF 12 TIMFS.
""" MINOR FLOW —— MAJOR FLOW &> BAGGED B N BULK
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TYPES OF PUBLIC SECTOR WHEAT STORAGE
(000 Tonnes)

GOVERED STORAGE

Silos 260 (6.1%)

—Hex bins 295 (6.9%)

Bukhead 160 (3.7%)  (RGRRY

OPEN STORAGE

)

- 3
Source: Storage Cel, MINFA GANJI 1,000 - 2,000 SEASONAL STORAGE

107




STDT BRIEFS

STORAGE TECHNOLOGY DEVELOPMENT AND TRANSFER
AGRICULTURAL SECTOR SUPPORT PROGRAM
29 Blue Area, Islamabad 14-L, Model Town Ext. Lahore.

WELCOME TO THE DISTINGUISHED DELEGATION FROM BANGLADESH

A warm and hearty welcome to all our distinguished guests and colleagues from the Ministry of
Food and IFPRI from Bangladesh. We are honored that Joint Secretary A. F. M Imam
Hossain, Mr. M Entazul Hag, and Mr. M. Ghaisuddin Ahmed have come to Pakistan. It is our
hope that any information that we may provide on our programs will be of benefit to you and
your country.

This Briefs highlights some activities of the Storage Technology Development and Transfer,
Agricultural Sector Support Program. (STDT/ASSP). The STDT is sponsored by USAID in
cooperation with the Ministry of Food Agriculture and Cooperatives. The project aims are to
strengthen the national capabilities in grain storage and stored grain protection. The major
activities are the testing of bulk handling systems, research , and training in storage technology.
The present priority is being given to transfer the technology developed to local institutions.
The STDT portion of ASSP will close in October 1992,

PAKISTAN WHEAT HARVEST UNDERWAY

The Pakistan wheat harvest is in full swing in the Punjab wheat belt . The harvest season has
been slightly delayed over previous years due to wet and cool weather in March and April. The
wait was well worthwhile. Preliminary estimates by the Agricultural Data Collection unit
indicate yields are higher than in previous survey years.

The STDT is in the field with two public sector organizations; the Punjab Food Department, and
the Pakistan Agricultural Storage and Services Corporation. This year, assistance is being
provided to the private sector in for bulk collection of wheat by flour mills, design of bulk
storage facilities, and provision of equipment for collection of seed wheat.

Both PASSCO and the Food Department will make full use of the two silos renovated under the
Storage Rehabilitation Program of USAID. This is the first year the silos have been available
for use to their maximum potential. The STDT is proud to have provided technical assistance
for the renovation and training for operators. STDT technicians will be stationed in the silos to
provide technical assistance as needed. Data is being collected for analysis of the physical and
economic aspects of bulk handling for comparison with the present manual methods.
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BULK HANDLING DEMONSTRATION HELD IN LAHORE.

On April 26, the STDT in cooperation with the Supreme Flour Mill and the Punjab Food
Department held its largest and most successful bulk wheat handling demonstration. The
audience of nearly two hundred included flour and feed millers, flour distributors, middlemen,
and officials from the Punjab Government and USAID.

The main features of the demonstrations of were alternative methods of testing, receiving,
cleaning, and storing wheat. The emphasis was on complete systems for transport, receiving,
cleaning, and storage. Cleaning is a step not normally taken until the wheat enters the flour
mill. Cleaning before storage prevents many storage problems and enable the mill to operate
with greater efficiency and to maintain quality control. Three cleaning systerns were on display
including gravity cleaners, rotary cleaners, and aspirators. A small hammermill demonstrated
how animal feeds could made from the materials removed from the wheat during the cleaning
operations. The aspirator was constructed in a local shop to the design specifications of the
STDT.

Several kinds of conveying equipment were shown, including augers, grain pumps, en masse
conveyors, tube-belt conveyors, tractor mounted conveyors, and a high capacity grain slinger.
Wheat was transported at the site by tipper trucks, tractor drawn tipper trolleys, and gravity
wagorns.

The Supreme Flour Mill is the newest and largest of its type in Pakistan. The Supreme mill is ¢
constructing a large mechanized storage complex, plus making provision for rapid receipt of
wheat in bulk or bagged form during the harvest season. As government policies turn miore
activities over to the private sector to store grains, it is anticipated that flour mills and other
grains processors will construct more of their own storage.

Private Sector Support for Training in Milling and Storage

Haji Mohammad Bashir, Chief Executive of the National Group of Companies which includes
the Supreme Flour Mill, announced an offer of support by his company for the development
of a grainmilling school. This offer was made during the opening ceremony for the bulk
handling demonstration. The National companies will provide a building and other support for
the school for a period of two years. He challenged others in the industry to come forth to
support this badly needed training institution. At present, there are very few trained personnel in
grain milling and storage. The milling school and training institute would be patterned upon
activities now being conducted by the STDT.

The Punjab Food Department has announced formation of a committee from the Food
Department, PASSCO, MINFA and the STDT to consider future training and bulk handling
activities after the close of the STDT project on October 31, 1992. This offer by the private
sector is very timely and could compliment programs undertaken by government.
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PLAN FOR SUPREME BULK HANDLING DEMONSTRATION

erof e maemans

APRIL 20, 1992
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SUPREME FLOUR Mit.LY
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- MULK HAMDLING AND STORAGE
TRAAINING FOR: FOOD DEPARTMENT,
PASSCO, AHD PRIVATE SECTON

FLOUR MILL

e — — ——— — ———— - ——— ———— i —— —_ —————— —————————— ———

Te % e e ga e o s i a8 8w . e -

OPLPANON €
anam
L

EL S TR PPN il

L S TR e

LLILY ]

DEMOMNSTRATION

oNessaTY wiee

o e B a8 e s b et @ S . 50 .

OPENATIOND
A PROCURNA MU SFIAY 5, ALNGA 1A AT A
0. FICUVd TA) THIAT TRRIPCAII 19 WA

FOR ITVPOAY $100540 € A10AMe QLUK AT N BRN
€ CLLUING 140 IWOAT VB8 $0A0 BpcKn

00 s10Mg [ LR LUR T

ANItA ATIRACHIONS

€ QRN 1EINNG LAMRATORY  J, TOUA OF ROV WL
K MLOUS 11aTNg PROCTOAE
[

I
|
|
H : . OUPLAYE AN EWINEIY
L CPEIRANON B saawry
it - i =TT T
HER| i
|
.
H ] e I
H = i
} N
) ", MO SAMUD
1 VIORAML OF £aQ WAL $70AM0¢ OF 140 WICA?
! (¢ ot
{ oPERIVp €
: ABPIAAIG
4 |ren K \
mery T .‘!;}
: W
Lo mu:‘ o
- ‘:—- riiont
o'u OrLAAION O
N ). - T
LLYTALL

[LLE VI
WIAME OF Crtsn WAl

WO Hd
oy

Briefs...3
110

L
"h IR

° | evtrancn r
S41EAAQ 10N tameng)

LAl )
ATARME OF CLLNY MUAY




WHEAT STORAGE - A HIDDEN INDUSTRY

Another bountiful wheat harvest is under way. It is time to give thanks and reflect upon the
abundance that the nation's agriculturalists are capable of production. It is also a time for
considering how well this commodity is stored and protected until needed for consumption.

Wheat accounts for about 30 percent of the value of all agricultural production in Pakistan, and
60 percent of the value of food crops. Literally millions of persons are involved in wheat
production and harvesting. Yet relatively little attention has been paid to what happens after the
harvest.

Wheat storage is Paxistan's largest " hidden industry *. Over 12,000 public employees are
used to manage federal and provincial wheat procurement and distribution. Thousands more
work full or part time in the bagging, stacking, and transporting to the nations atta and flour
mills. After this years harvest, government wheat stocks worth Rs. 20 billion, will be kept in
storage centers worth rs. 36 billion.

PASSCQ's PIONEERING EFFORTS IN BULK HANDLING OF GRAINS

Pakistan Agricultural Storage and Services Corporation (PASSCO ) in collaboration with STDT
is developing new grain handling systems. Following are ongoing and recently completed
activities.

+ Developed and tested a complete bulk grain handling system from purchase center to storage

point for two seasons.
+ Mechanized 30 open bulkheads .
* Rehabilitated the Chichawatni and Multan silos with 110,000 tonnes total storage capacity.

* Converted 9 house type bagged godowns to bulk storage.

+ Assisted in research with STDT/PARC personnel on protection of bulk wheat in bulk cum
bag godowns, hexagonal bins, open bulk heads, and silos.

» Conducted training of personnel in operation and maintenance of grain  handling
equipment.

Managing Director PASSCO Syed Mukhtar H. Shah recently directed implementation a bulk
procurement campaign during 1992. The areas for bulk procurement has been selected as
Chichawatni, Pakpattan, Bungahayat, and Depalpur. PASSCO plans to procure about 50,000
tonnes of wheat in bulk.

FOOD DEPARTMENT MARKETS FOR CLEAN WIIEAT

STDT has recently conducted a trial of cleaning and delivery of 500 tonnes of bulk wheat to
a flour mill in Sahiwal earlier this year, The Sihawal area was chosen because the PFD has
stored wheat in bulk form in hexagonal bins at the city godown complex. The STDT assisted
by providing equipment for bulk storage at the time of procurement,
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This was the first time that the Food Department has sold wheat other than FAQ. The test
marketing was repeated in Rawalpindi in February. The Sihawal and Rawalpindi tests
generated much interest in the scheme on the part of flour millers. The STDT, Punjab Food
Department and PASSCO have previously teamed up to deliver wheat in bulk to flour mills in
Multan, Lahore, Okara and Sihawal.

The Food Department sold the cleaned wheat at a premium price to cover cleaning costs and
weight losses. Mill owners, the Food Department, and consumers benefitted from the sale of
cleaned wheat. Reduced cleaning losses, higher flour yields and reduced operating costs
compensated for the higher priced wheat.

WHEAT CLEANING BOOSTS ANIMAL FEED SUPPLY

A bonus from cleaning is the recovery of materials for animal feeds. The materials cleaned from
the wheat were laboratory tested for use as animal feed ingredients. The protein content of the
materials screened from the wheat were found to be higher in animal feed value than the wheat
from which it was separated. In handling of wheat, small particles of wheat break off from the
wheat kernel. Much of what we see as 'dust or dirt is actually microscopic pieces of wheat
protein. It is estimated by the STDT that 70,000 to 80,000 tonnes of additional feeds could be
available if screening are properly collected .

LOCAL MADE - MAKES TIIE GCRADE

Is all of the equipment used by the STDT imported? By no means. A major component in
the STDT bulk handling and demonstration programs is making and adapting grain handling
equipment to local conditions. Several elements are at work. Take the engineering skills of
Dr. Ulysses A Acasio STDT Advisor, add in his artistry with computer assisted design (CAD)
programs, the camprehension, skills, and ingenuity of the STDT Lahore staff and local
machine shops, and soon most any problem can be solved from complex electronic systems for
silos and grain dryers to simple ramps and surge bins . The grain aspirator on display at the bulk
handling demonstration in Lahore is about 60-40 imported and locally made . The STDT staff
and machine shop personnel are very adept at scrounging through Lahore's hardware and
machinery markets and spotting the materials they need. A junkyard gearbox is the key
component for in mounting a grain pump on a tractor to make a mobile pickup system for wheat
in mandis.

Go to almost any rural machine shop, describe the problem, and they will inevitably come up
with a solution. For example, a bearing and drive shaft were damaged ona Masster mover
during the peak harvest, The problem was quickly solved by modifying parts for sugar mill
equipment.

Dr. Ulysses A Acasio, designed a portable rice dryer suitable for Pakistan conditions. The
dryer has been completely fabricated locally. The dryer was initially tested and ‘fine tuned' at
PASSCO Manga storage complex. Later it was moved to a rice milling complex Sheikhupura to

test the dryer under commercial conditions. More recently it has becii tested by a feed mill for
Briefs...5
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drying mzize. The dryer has turned to be purtablé and versatile. Several private sector firms
have expressed interest in having dryers made for them.

A rice milling complex has requested assistance with the expansion of its dryer capacity. The
rice mill wants to greatly increase its participation in the export market, but drying its
immediate bottleneck. There is no time to import a dryer for the next season. Dr. Acasio
designed two dryers that can meet their needs and can be fabricated locally before the next
season.

CONVERSION UF HOUSE TYPE GODOWNS TO BULK STORAGE

The STDT has converted a house type godown for complete bulk storage. The house type
godown are used for bag or bag cum bulk storage. The trial has been done in PASSCO
Complex Manga. The purpose of the trial was to demonstrate a complete mechanized bulk
storage system for house type godown. This convertible godown is capable of storing 1600 MT.
in bulk, about 40 percent more than the designed capacity of 1100 MT. in bags.

Preliminary data suggests that cost of filling and unloading converted godown is about rs. 9.0
per ton. This compares favorably with the cost of storing and retrieving one ton in bags of rs.
17.50 and rs. 21 per ton for bulk cum bag storage. Cost per ton of additional storage capacity is
about rs. 69. PASSCO is using the design and converted nine house type godown for bulk
storage in the current harvest season.

For your copy of the design specifications and operating results, ask for FFGI Report 10,
Converting a PASSCO Type Godown to Bulk Storage from the STDT Lahore or Islamabad

GRAIN STORAGE GOES ACADEMIC..

The University of Agriculture, Faisalabad has established a diploma course in grain storage and
management. The course curriculum includes subject matter from the Departments of
Entomology, Crop Physiology, Basic Engineering, Food Technology, Agricultural Marketing
and Plant Physiology.  This is the first time that storage of agricultural commodities has been
recognized as an academic subject in Pakistan. The diploma course was developed in response to
arequest by the Punjab Food Department.

The courses for this diploma have been approved by the University. The Ministry of Food
Agriculture and Cooperatives MINFA, and STDT are extending every possible help for this
program. Eventually, the University wants to establish a complete course offerings all physical
and econormnic aspects of post harvest activities, including processing, The University and STDT
conducted a two day seminar on bulk handling and storage on March 2 and 3 to introduce the
diploma program.

CONVERTING STEEL OIL TANKS FOR GRAIN STORAGE AT A FEED MILL
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STDT has assisted a Jocal feed mill in converting their two 40 ft. diameter by 25 ft. high welded
steel tanks for grain storage. The tanks were installed for vegetable oil s but the company has
since withdrawn from that business. The tanks have idle for a number of years while storage
problems for feed ingredients were multiplying. The mill originally contacted the STDT Lahore
Center for help on another matter. Dr. Acasio designed a grain handling and aeration systems
for the silos. STDT loaned a 65 ft. grain pumnp, gravity wagon, self tipping trolley, three
portable augers. The silos are now operational. PARC/STDT researchers fumigated the newly
converted silos. The converted oil tanks held the phosphine gas concentration better than any
grain storage structure tested by STDT thus far. The feed mill is interested in getting additional
welded steel tanks for storage. Other firms have also shown keen interest in the idea. A new
industry is born?

LOW COST - LOW TECH WAY TO BETTER FUMIGATION

What to do 60 liter plastic drum, glass jars, and plastic tubing have to do with grain storage
research? Plenty. Mix them together in an ingenious fashion, and you have a 'low cost, low tech'
method for determining dosage required to properly furnigate stored wheat.

PARC scientific personnel stationed «.* the STDT Lahore Center have developed an effective
means of determining how much fumigant should be applied to particular godown complexes.
The method can be applied to single godowns which have particularly difficult insect resistance
problems. Fumigation is improved and costs are reduced by applying only as much fumigant
as is needed for the time required to eliminate the insect pests. The usual method is to fumigate
on a schedule by applying a fixed amount of fumigants per godown for a uniform tir::e period.

The Lahore staff recently collected insect samples from the NWFP and southem areas of

Punjab province. Another round of insect resistance testing is underway, and recommendations
for the Food Departments will be available soon.

METHYL BROMIDE FUMIGATION EXPENSIVE BUT PROMISING

From December 18-22,1991 the STDT/PARC team conducted a trial furnigation of wheat in a
Chichawatni silo . They introduced a methyl bromide fumigant in the free space above the
grain and distribute the gas though the stored grain mass by using the silo's down draft aeration
fans., When the gas was detected at the bottom of the silo by using a methyl bromide meter , the
aeration fans were shut down. The fumigation was completed in two days, and all insects
present were destroyed. Phosphine furnigation was not possible due to difficulties in sealing the
total structure.

Methyl bromide is about 4 times as expensive as phosphine gas and is very dangerous to use.
The gas weighs 3 times as much as air. It is very toxic and fast acting. Methyl bromide is
effective against a wide variety y of insects . Its higher cost can be justified by its effectiveness
and fast action which permits access to the fumigated product in a short time period. For this
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reason, it. 1s most frequently applied to exports of fruits, vegetables, rice, cotton, and other
commodities where fumnigation is required as a condition of international trade.

STDT Report No. 9, Refresher Course on Fumigation Technology, October, 1991 contains

detailed information on methy! bromide and phosphine fumigati
gation. For your copy, contact the
STDT ofTices in Lahore or Islamabad. ’ P

FFGI/STDT Pakistan] Staff

fslamnbad
Nichard C. Mnxon Chiof of Party
Asim Razn Adm/Mngt. Spaclalist
Knusnr Sabn Adminlatiative Assisinant
Iqbal Qureshl Chaulfeur

Lahore
Ulysses A, Acnslo Long Trrm Advisor
Shamshet Haider Khon Administiative Speclalist
Avil Javed Mechanical Enginecor
Zolar Ali Balg Accounts Asslstant
M. Asit Javed flesearch Assistant
Muznflar Ighnl Nesenich Asslstant
Arlt Mansoor fNeceptionist
Shafqat Javed Chaulffeur/Mechanic
Yanoob Gill Chaufleur/Mechanic
Khnlied Mahmood Chnulfeur
Khndim Hussain Chaulleur
Ghutnm Mohammad Fiold Asslstant
M. Aslam Fleld Asslstant
Ashiar Haider Fleld Asslstant
Shauknt Al Lnb. Assisiant
Fayynz Ahmed Lnb. Asslstant

PANC Assoclntes
Snjjnd Aluned St, Sclentilic Olficer
Tatlq Mnhimood Assistant Sclentilic Olficer
Sneed Abmed Fleld Assistant
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Our it o NIUL/91-92/0365 Karachi:
Mr, Richard C, Maxen,
Chief of Party,
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Agriculturnl Sector Suppert Project,
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I SLAMABAD,

ACKNUWLEDGEMENT

Dear Sir,
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APPENDIX XI

SUMMARY OF STDT PROJECT TRAINING ACTIVITIES TO DATE

Invitational Study Tours

Postharvest Technology in Agriculture
Umar Khan Balock, PARC

Bulk Grain Handling and Storage Facilities Management
Mohammad Tariq Janjuah, MINFA

Muhammid Rashid Sheikh, MINFA

S. Anwar Haider, Sind Food Department

Shaukat Gul, NWFP Food Department

Muhammad Taj, PASSCO

Haji Muhammad Kahn, PASSCO

Naiz Mohammad Khan, Balochistan Food Department
Zia Ul Huqg, Punjab Food Department

M. Gulzar Qazi, USAID

Muhammad Akram, PASSCO

Muhammad Bashir Agmad, Ministry of Finance
Salahuddin Soliman, MINFA

C. Shah Muhammad, PASSCO

Muhammad Ayub Shah, MINFA

Yousaf Pathan, Balochistan Food Department
Shoukat Ali Chaughtai, USAID

Thomas Olson, USAID

Postharvest Literature Documentation
Shaheen Majid, NARC Library

Postharvest Research Procedures
Ahmed Mubarik, PMRI

External Short Courses

Grain Storage and Marketing Short Course, Kansas State University
1987

M. Rafiqg Khan, University of Agriculture, Faisalabad

Maken Sikander Hayat, MINFA

Mukhtar Ali Baig, PASSCO

Abdul Latif Dasti, Punjab Food Department

Schrab Khan Kalwar, Sind Food Department

1988 .

Ghulam Rasul, Ayub Agricultural Research Institute, Faisalabad
Irshad Ahmed Junejo, Sind Food Department

Ghulam Ally Memon, Sind Food Department

1989

Igbal Ahmed Baluch, private farmer

Nasrullah Khan Malik, MINFA

Abdul Hameed Chaudhry, Punjab Seed Corporation

Shahabuddin, MINFA
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1990

Tariq Mahmood, PMRI
Sajjad Ahmed, PMRI
Sirajuddin Ahmed, MINFA
Aklag Ahmed, PMRI

Operations of Varian Chromatograph, Zug Switzerland
Shahida Parveen, PMRI

Grain Storage Management Short Course, Kansas State University
1990

M. Abbas, NWFP Food Department

M. Azhar, Punjab Food Department

M. Kassi, PASSCO

C. Igbal, PASSCO

A. Shah, PASSCO

S. Taireja, MINFA

M. Hussain, Punjab Seed Corporation

M. Khattak, MINFA

M. Alam, Punjab Cotton Research Institute
A. Qadir, Cereal Crop Research Institute

U.8. Grain Marketing System, International Grains Program, Kansas State
University

1990

T. Naximi, PASSCO

M. Bashir, MINFA

Flour Milling Executive Training Program, Kansas State University
1990

Tariq Sadiq, Sinhala Flour and General Mills Ltd, Islamabad
Mohammad sShabbir, Rawalpindi Flour and General Mills Ltd, Rawalpindi

Total of 31 individuals, external short courses
External Conferences

Sirajudden Ahmed, MINFA - 10th ASEAN Seminar on Grain Postharvest Technology
Hafiz Ahmed, PMRI - 1llth ASEAN Conference on Postharvest Technology

Total of 2 individuals, external conferences

Academic Training
N. Ullah, PMRI, Ph.D., Grain Science, KSU

Faqir Mohammad Anjum, Ayub Research Institute, Ph.D., Grain Science, KSU
Abdul Hamid, Punjab Agricultural Department, M.S., Agricultural Engineering, KSU
Total of 3 individuals, academic training

Total of 36 individuals, external training programs
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In-Country Short Courses, Conferences, Seminars, and Workshops

Statistical Analysis for Microcomputer Course - ADC/FSM
Jamshed Khan, PMRI
Aklag Ahmed, PMRI

STDT/LTC - Master Trainers Course

Nazar Muhammad Kha, Balochistan Food Department
Akhtar Muhammad Khan, Balochistan Food Department
Muhammad Paryal Channa, PASSCO

Abdul Latif Menon, Sind Food Department

Haibat Khan Rind, Sind Food Department

Khushi Muhammad, PASSCO

Shamsher Haider Khan, PASSCO

Abdul Khaliq, PASSCO

Mohammad Ibrahim Dasti, Punjab Food Department
Zia Ahmed Malik, Punjab Food Department
Riaz-ul-Haq Chaudry, Punjab Food Department
Rana Abbas Ahmed, Punjab Food Department
Arjumand Khan, NWFP Food Department

Tariq Javed, NWFP Food Department

Mohammad Taj, PASSCO

Asghar Ali Bajwa, PASSCO

Badaruddin Shaikh, Sind Food Department
Mohammad Afzal, private sector

Total of 18 individuals

STIDT/LTS - PASSCO and PFD Storage Operations Personnel

PASSCO -~ 261 operational personnel

Punjab Food Department - 109 operational personnel

Sind Food Department - 102 operational personnel

Balochistan Food Department - 72 operational and 42 management personnel
Directorate General Food, Karachi - 18 operational personnel
Central Testing Laboratory, Karachi ~ 6 operational personnel
Pakistan Flour Millers Association - 3 operational personnel
Sind Food Department - 17 operational personnel

DG Food MINFA - 17 operational personnel

Central Testing Laboratory - 6 operational personnel

Unity Flour Mills (private sector) - 1 operational personnel
Indus Flour Mills (private sector) - 1 operational personnel
Rasool Flour Mills (private sector) - 1 operational personnel
NWFP Food Department - 48 operational personnel

Total of 697 individuals

National Seminar and Workshop on Wheat Procurement and Storage Policies, 1989
80 participants - MINFA, PFDs, private sector, PARC

Flour Milling Seminars/Workshops, 1989

Islamabad - 110 participants for seminars, 75 participants for workshops
Lahore - 100 participants for seminars, 60 participants for workshops
Karachi  ~ 275 participants for seminars, 40 participants for workshops
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Plour Milling Seminars/wWorkshops, 1990
Islamabad - 64 participants for seminars
Karachi - 43 participants for seminars
Total of 767 individuals

STDT/LTC - Bulk Wheat Handling and Storage Research Program Equipment Cperations
PASSCO ~ 9 operational personnel (March 1990)

PASSCO - 26 operational personnel (March 1990)

Total of 35 individuals

PASSCO/STDT/LTC Bulk Wheat Handling and Storage Research Program Equipment
Demonstration, 1990
MINFA, PFDs, PASSCO, USAID, private sector - 110

Corn Drying and Feed Mill Operations, Gijuranwala, 1990
Private sector - 10

Non-Degree Academic Training Program, 1990/91
Shah Mahmood, EW/MINFA

Ahmad Salman, SIND Department of Agriculture

M. Bagir Mufti, Punjab Department of Agriculture
Muhammad Aslam, EW/MINFA

M. Ajmal Baig, PIDE

Abdul Shakoor Sabri, EW/MINFA

Ijaz Hussain, Punjab Department of Agriculture
Mohammad Yousaf Haleem, EW/MINFA

Abdul Majeed, EW/MINFA

Mubasher Ahmad, EW/MINFA

Sajjad Hussain Malik, EW/MINFA

Mohammad Ramzan, EW/MINFA

Mohammad Younas, EW/MINFA

Mohammad Mawaz, EW/MINFA

M. Aijaz, Sind Department of Agriculture

Abjul Qaddus Paracha, EW/MINFA

Mohammad Wasil, EW/MINFA

Salim Akhtar, EW/MINFA

Abdul Rehman Jami, Punjab Department of Agriculture
S. Yar Mohammad shah, University Tandojam SIND Agriclture
Total of 20 individuals

Fumigation and Pest Management Training, 1991
Punjab Food Department - 122

Bulk Equipment Operations and Maintenance, 1991
PFD and PASSCO - 100

Bulk Wheat Handling and Storage Conference, 1991
MINFA-PARC - 14

Food Departments - 15

PASSCO - 16

University researchers -~ 10

Private Sector (ag. chemicals, flour, rice milling) - 24

122



USRID - 7

STDT/FSM Project - 12
NRI - Great Britain - 1
Total of 98 individuals

Training Demonstrations Fumigation of Hexagonal Bins, 1991
PASSCO and Punjab Food Department -~ 170

Computer Operations Training Course, 1991
PASSCO - 10

Punjab Food Department - 6

Total of 16 individuals

Refresher Course on Fumigation Technology, 1991
Department of Plant Protection (Sind) - 14

Rice Export Corporation of Pakistan - 4

Grain Storage Research Laboratory - 4

Public and Private Business Firms - 31

Total of 53 individuals

Training Demonstration of FEPF Technique, 1991
Punjab Food Department = 30

Training Demonstration of Fumigation for Open Bulkheads, 1991
Punjab Food Department - 30

Demonstration and Training in Warehouse Fumigation, 1991
Sihala Flour Mills and Other Private Sector - 10

Demonstration and Training in Silo Fumigation, 1991
National Flour Mills and Other Private Sector - 10

Bulk Wheat Handling and Storage Demonstration, 1992
Rawalpindi - 125

Bulk Wheat Handling Demonstration, 1992
Supreme Flour Mills, Lahore - 177

Seminar/Workshop on Grain Storage Management Research and Training, 1992
University of Agriculture, Faisalabad - 100

Bulk Wheat Handling Equipment Training and Field Exercises - 1992
Private Sector - flour/feed millers -~ 7

Punjab Food Departmernt - 15

Nestle-Milkpac (private sector) - 4

Total of 26 individuals

Other Short Course Activities

Integrated Pest Management Training Course, FAO/PARC, 1989 - 23 participants
Training Session on Wheat and Rice Grading, CIMMYT/HIID/APC, 1990 - 26
participants

Total of 49 individuals
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Total of 2,384 individuals, in-country training activities

Total of iadividuals in all training programs to date - 2,441
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