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SUMMARY
 

A preliminary examination of Hageen Durra One (HD-1) seed produced by 

Tropical Seed Co., Inc. of Harlingen, Texas and shipped to Sudan under the
 

United States Agency for International Development (USAID) grant contract 

606B indicates the seed were immature when .harvested. Scientiflc 1eiterat~r 

indicates that immature seed will not maintain their viability well in 

storage. This probably is the major cause of poor germination reported by 

the Seed Testing Laboratory at Sennar, and dated August 5, 1985. This 

report shows the germination of HD-1 seed from Tropical Seed Co.,__n.J. to be 

7 to 9% for the three sublots 1-A, 1-B, and 1-C. 

Samples from the above three sublots were taken November 26, 1986, and 

again tested at the laboratory at Sennar. On December 4, the tests were 

terminated after 8 days in the germination room. Only one (1) normal 

seedling was produced by the 1200 seeds planted. Another test conducted at 

the same time, on the same samples, in rolled germination towels and 

maintained at room temperature produced the same results. There was only
 

one (1) normal seedling produced out of 1200 seed; 99.7% of the seed were 

lead.
 

Two samples of HD-1 seed produced by DeKalb Argentina were obtained 

from one shipping container at Port Sudan December 2, 1986. One sample was 

obtained by randomly sampling exposed bags in the container. The other 

sample was taken from one bag that was opened to examine the packaging of 

the seed. These samples were divided in half; one half of each sample was 

taken to Sennar for testing, and the other half was returned to Texas for 

testing. Germination was 74% and 73% for the *composite and single bag 

samples, respectively. 

There was no evidence of damage to the seed in the shipping container 

at Port Sudan. There was no trash or debris, and no evidence of insects,
 



rodents, or other predators, and no evidence of the seed bags being wet at 

any time. Thus. the seed appeared to be in good condition. 

Examination of the seed storage warehouses at Sennar revealed a 

substantial concrete and brick structure with a concrete floor and a 

corrugated sheet metal roof. Windows covering the entire length of the 

warehouse on each side provided adequate ventilation.
 

An external examination of the seed storage warehouses at Wad Medani 

(Gezira Board Warehouses) was made December 4. The warehouses were being 

fumigated with Phostoxin at the time of the visit and there was no 

opportunity to make an inspection of the interior. The warehouses were 

brick. concrete, and corrugated sheet metal construction. Ventilation was 

provided along the ridge of the roofs. Also, it was reported that the doors 

all were opened two days each week to provide additional ventilation. 

Some recommendations are made to attain optimum storage of seed in this
 

area. Seams and cracks in floors should be caulked to reduce catchments for
 

seed and trash, and harbors for insects. Seed should be stacked on pallets
 

to keep them from coming in contact with concrete floors. Such contact can
 

cause an increase in moisture content of seed which will lead to more rapid 

decline in seed viability. Lots of seed should be stored on pallets in rows 

with an aisle between rows to provide ventilation and access to each bag of 

seed to facilitate sampling and inventory control. In the case of the
 

warehouse at Sennar, covers for the windows need to be provided to keep out 

rain. Seed should never be stacked adjacent to and/or in contact with 

fertilizer. Warehouses need to be examined on a routine basis for the 

presence of insects, rodents, and other pests, and they should be fumigated
 

or sprayed for insects and control measures provided for other pests.
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An inventory control system identifying seed by kind, variety, lot 

number, and quality measurements would provide an adequate means of 

accounting for USAID financed seed in Sudan. For seed coming from the U.S.,
 

this information is printed on tags sewn to each bag of seed, and kind. 

variety, and lot number are stamped in bold letters on each bag. The
 

identifying information indicated should be kept in a card file (or other 

suitable inventory file) at central warehouses and at distribution points. 

This inventory file should show the quantity of seed on hand at each 

location, and where, to whom, and quantity of seed shipped. At the end 

point, the records should reveal quantity sold or distributed to each 

farmer. A complete accounting could then be provided to USAID at the end of 

the planting season. The report should show how much of each lot of seed of 

each crop and variety was planted, where it was planted and by whom. It 

would also reveal the amount of seed remaining (if any) to be carried over 

to the next year. 
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INTRODUCTION
 

At the request of the United States forAgency International 

Development (USAID) an investigation was conducted to determine condition
 

and quality of seed of Hageen Durra One produced by Tropical Seed Co.. Inc.
 

of Harlingen, Texas and by DeKalb-Pfizer Genetics of Argentina.
 

The stated objectives of this investigation include:
 

1. To determine the quality and viability of HD-l seed imported into 

Sudan under the USAID Commodity Import Program Grant, Number 606B. 

and to assess 
the cause for loss of viability if this is confirmed.
 

2. Seed storage facilities run by the Government of Sudan in Port 

Sudan, Sennar, and Wad Medani are to be examined to determine their
 

adequacy for safe storage of seed, and recommendations are to be 

made to correct any inadequacies found, including proper treatment 

to control pests.
 

3. To make recommendations 
to achieve optimum conditions required for
 

storage of hybrid sorghum seed to maintain viability of seed to the
 

next planting season.
 

4. To recommend a system for accounting and control of USAID financed 

seed in Sudan to identify seed movements and ultimate distribution.
 



RESULTS OF SEED QUALITY EVALUATIONS
 

Documentation of Seed History
 

Objective No. 1: To determine the quality and viability of ED-I seed 

imported into Sudan under the USAID Commodity Import Program Grant.
 

Number 606B, and to assess the cause for loss of viability if this is
 

confirmed.
 

An examination of documents pertaining to HD-1 seed produced by
 

Tropical Seed Co., Inc. of Harlingen, Texas and shipped to Sudan revealed
 

the following information. Referenced documents are contained in Appendix
 

"A".
 

1. 	On August 6. 1985, the Embassy of the Democratic Republic of Sudan
 

requested that Tropical Seed Co., Inc. submit an offer no later
 

than August 12. 1985 for production of 800-1000 tons of seed of HD

1. 'The seed of this hybrid were to be delivered to Port Sudan no 

later than May 1 to 15. 1985. 

2. 	 Tropical Seed Co., Inc. submitted an offer to produce 200 tons of 

HD-i to be produced in South Texas. The delivery schedule 

indicated shipment from Houston, Texas between March 15 and 31, 

1986.
 

3. 	An "AGREEMENT" between Bob Hensz Farms and Tropical Seed Co., Inc. 

specified that all the acreage of HD-I was to be planted by 

September 10. 1985. 

4. 	A letter to Robert L. Hensz, President of Tropical Seed Co., Inc. 

from Kenneth Boatwright, Director, Seed Program, Texas Department 

of Agriculture advises that application for certification 

eligibility was approved January 27, 1986.
 

5. 	 The seed of HD-I from Tropical Seed Co.. Inc. had been harvested, 

stored in a seed bin ("tank 03") and fumigated with Phostoxin 
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(Aluminum phosphide) on March 6. 1986. 
 This material reportedly
 

has no adverse effect on germination of seed (B-1410. Suggestions
 

for Controlling Insects in Farm-Stored Grain. 
 Texas Agricultural
 

Extension Service. Texas A&M University System. Table 2. p. 14).
 

A copy is included with this report.
 

6. 	A report from the Texas Department of Agriculture (TDA), Seed
 

Laboratory. Giddings, Texas. 
and dated March 19, 1986 indicates
 

that germination of seed of HD-l from Tropical Seed Co.. Inc. was
 

80%; the pure seed fraction was 99.86% and inert matter was 0.14%.
 

There were no other crop seed or weed seed reported. The 

germination test was begun March 14 and terminated March 19. This 

allows only five days for completion of the test. A maximum of 10 

days is permitted in the Association of" Official Seed Analysts 

(AOSA) Rules for Testing Seeds, and a preliminary count is 

permitted at day number 4. However, in the opinion of the author, 

it is unusual that a test is completed and results reported in five 

days. 

Almost all seedsmen label their seed as 80% germination, even if the 

laboratory report shows 100%. This provides a safety margin the seedsmen 

allow themselves. The referenced report shows that the seed germinated 80%, 

which indicates that the seed did not germinate any higher.
 

A seedsman can label his seed any way he chooses. He ran guess at any
 

of the values if he wants, and report these 
on 	the analysis tag. (In this
 

case the analysis tag is the manila colored "Texas Tested Seed Label" sewn 

to each bag of seed). However, he usually uses test results from a 

reputable laboratory such as the TDA laboratory. The seedsman can and 

usually does allow a safety factor 
in purity test results the same as with
 

germination percent.
 



7. In this test report, the "pure seed" fraction was 99.86% with only 

0.14% inert matter. The analysis tag on the seed of HD-1 from 

Tropical Seed Co., shipped to Sudan shows 98.00% pure seed, 1.99% 

inert matter, and 0.01% other crop seed. Using the 99.86% 

(reported by TDA) and the 98.00% (reported on the analysis tag) for 

pure seed, and going to Table 6, p. 87 in the AOSA Rules for
 

Testing Seeds, the result is that the two percentage figures are 

-,not within the limits of tolerance. This is not incorrect because
 

the lower percentage is listed on the analysis tag. The seedsman
 

did not claim the higher percentage. However, it suggests that the
 

sample submitted to the TDA laboratory does not agree with the
 

"sample" on which the analysis tag percentage is based. Stated 

another way the TDA laboratory did not find as much inert matter 

(0.14%) as reported on the tag (1.99%).
 

8. On the other hand, the results from the seed laboratory at Sennar. 

Sudan for pure seed (98.1% average of the three sublots, 1-A, 1-B, 

and 1-C) agree very well with the analysis tag (98.00%). Inert 

matter reported on the analysis tag was 1.99% compared to 1.80% 

average of samples analyzed at Sennar. These figures are well 

within tolerance. However, probes used to take samples of seed 

from bags usually crack some seed. This could account for some of 

the 	inert matter found by the seed laboratory at Sennar.
 

9. 	 A seed growers certificate dated March 1. 1986 in summary states 

that seed of HD-1 were grown in the U.S.A. and that they were 

sampled by an official of and tested in. a laboratory of Texas.
 

A letter from Robert L. Hensz to USAID reports that contracted10. 

tonnage was reduced by freezing temperatures on December 14 and 15. 

1985. The freezing temperatures are substantialed by weather 
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records from Hidalgo County, Texas.
 

11. A document entitled "Arrival Accounting" indicates that the ship on 

which seed of HD-I were transported arrived in Port Sudan May 7, 

1986, and the seed were unloaded from the ship June 4. 1986. Seed 

were transported by truck to Sennar and stored in the warehouse 

there.
 

In summary, the documents cited established that Tropical Seed Co. 

Inc. contracted with USAID Sudan to 
produce 200 tons of 
planting seed of
 

Hageen Durra #1 
(HD-1) sorghum hybrid. Seed production field(s) 
were
 

planted by September 10, 1985. Freezing temperatures on December 14 and 15,
 

1985 reduced the production to 150 tons. Seed of HD-1 
were shipped to Port
 

Sudan and arrived there May 7, 1986. 
 They were unloaded June 4. 1986 
and
 

transported to Sennar where they stored in
were 
 a warehouse. A report of
 

germination tests dated August 5. 1986 showed the seed germinated only 7 to 

9%. 

Quality Determinations
 

Seed of HD-I produced by Tropical Seed Co.. 
Inc., which were stored in
 

the warehouse at Sennar were sampled November 26. 1986 to obtain seed for 

testing to confirm or refute the report of loss of germination. Tropical 

Seed Co., Inc. had shipped the seed designated as a single lot 
- lot #1. In 

storing the seed in the warehouse three sublots were established and 

designated as 1-A, 1-B. and 1-C. Samples were taken with a standard seed 

probe, and a sufficient number of bags were sampled to represent 10% of the 

bags in each sublofs. Lot 1-A consisted of 1447. 50 kg. bags, and 147 bags 

were 
sampled; lot 1-B consisted of 363 bags, and 36 bags were sampled; lot
 

1-C consisted of 1230 bags, and 110 bags were sampled.
 

Three bulked samples, one each from the three sublots, were taken to 

the Central Seed Testing Laboratory at Sennar. There they 
were mixed three
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times through a Gamet Precision Divider before they were sequentially
 

divided to obtain a working sample. A pure seed fraction was obtained from 

each working sample; 4, 100 seed subsamples from each of the three pure seed
 

fractions were counted out for planting. Seed were planted in plastic pots 

in sand (100 seed per pot) wet properly, according to International Seed 

Testing Association (ISTA) Rules for Testing Seed. Pots were cover1ed with 

glass and placed in the germination room which was controlled at 30 C. 

Care was taken to maintain identity of samples from the warehouse into 

the germination room. As each sample was taken from each sublot. an
 

identifying document (Label for Submitted Sample) was placed in the sample 

bag. This followed the seed into the laboratory where each sample was 

recorded into a log book or register. After tests are completed, purity 

analysis and germination tests are recorded into their respective ledgers. 

A report summarizing all test data is prepared and provided to interested 

parties. 

The results of the germination test conducted during the period from 

November 26 to December 4 confirmed early reports that HD-1 seed from 

Tropical Seed Co., Inc. had indeed lost its ability to germinate. Only one 

normal seedling was produced from the 1200 seed planted.
 

Another test of the same seed was conducted, using rolled paper towels; 

again 1200 seed were tested and only 1 seed produced a normal seedling. 

There were 99.7% dead seed. Many of the dead seed had visible mold growth 

on them. 

A physical examination of the seed of HD-I from Tropical Seed Co.. Inc. 

revealed that the seed were immature when they were harvested. Many of the 

seed were small and some were shriveled and shrunken. A normally mature 

seed should be plump and full. The endosperm of a mature seed of ATx623 or 

of ATx623 x Karper 1597 when bisected longitudinally, should reveal an outer 

9
 



portion of corneous (hard) endosperm surrounding an inner portion of floury 

(soft) endosperm. The smaller seed of HD-1 appeared under a 1OX hand lens 

to have essentially all floury endosperm. This is an indication of an 

improperly developed seed. 
 Scientific literature indicates that immature
 

seed do not retain their viability well in storage.
 

The fact that the seed are immature 
must mean that they were harvested
 

at high moisture content, or the plants were killed in the field by use of a 

desiccant or by freezing. If they were harvested at high moisture, the 

moisture content must have been in the vicinity of 40% or higher for the 

seed to be as immature as they are. This means that the seed would have 

been very susceptible to mechanical damage by the combine and thus would 

have lost viability rapidly.
 

If the seed were dry when they were harvested. then the plants must 

have been desiccated by a chemical 
or by a freeze. At this time it is 
not
 

possible to determine what stage the sorghum was in when the freeze occurred 

on December 14 and 15, 
1985. Based on data reported by D.T. Rosenow et al. 

(Rosenow, D.T., A.J. Cassady, and E.G. Heyne. 1962. Effects of freezing on 

germination of sorghum seed. Crop Science. 2:99-101), it is unlikely that 

the 29 degree F reported by Hensz for Hildago County would have damaged the 

seed per se. However, since Hensz reported a reduced production as a result 

of the freeze, this could mean tha- the plants were killed by the freeze, 

and development of the seed was halted. This would ,account for the 

immaturity of the seed.
 

Another possibility is that the seed had to be harvested while they 

were immature in order meet
to the shipment deadline. In this case the
 

plants may have been killed by a desiccant or the seed were harvested at a 

. high moisture content as mentioned earlier. 

Seed of HD-1 
produced by DeKalb Argentina remain in Port Sudan in
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shipping containers. This shipment arrived July 24. 1986. As of December 

(\2. 1986, when samples were taken from one shipping container, these seed had 

been in Port Sudan 130 days, well over four months.
 

According to the records, DeKalb shipped 500 
tons of seed of HD--l. and 

seed were in bags of 40 kg each (approximately equal to 88 pounds). Seed 

were in metal shipping containers 20 ft. long x 8 ft. wide x 8 ft. high. 

Records indicated there were 28 such containers with 450 bags in each
 

container. Only one container was opened for sampling. The seed were
 

i_ stacked to within about 1 to 1.5 feet from the top. This will require about 

30.000 cubic feet for storage of all the DeKalb seed.
 

It was possible to sample seed that were visible through the door on 

one end of one container. One bag was opened, and a sample from this bag 

was taken. A sample obtained from several bags with a seed probe and 

composited into a bulk sample was placed in another plastic bag. 

The two samples of HD-1 from DeKalb were taken to the seed laboratory 

at Sennar. The samples were mixed and divided in half by means of the Gamet 

Precision Divider. One half of each sample was left at Sennar for testing, 

and the other half was returned to Texas for testing.
 

Purity analysis and germination tests of seed left at Sennar will be 

conducrted there, and results will be reported to USAID offices in Khartoum. 

The seed taken to Texas will be evaluated in the same manner, and results 

will be presented to USAID-Sudan in the final report. 

The overall condition of the seed of HD-1 from DeKalb Argentina. 

appeared to be good. Based on the appearance of seed in the one container 

that was opened, there was no evidence that the seed had been wet or 

damaged, nor was there any indication of insects, rodents, or other pests.
 

The DeKalb seed were packaged in an inner polyethylene bag that resists 

moisture. This bag was tied securely and provided a water resistant 
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container. An outer bag of woven poly material was stitched closed, and 

identification was on a tag(s) sewn to each bag. The outer bag had 

identification stamped on each bag that was visible in the shipping 

container.
 

The seed were treated with Captan and Malathion according to records.
 

There was a red dye treatment on 
the seed that indicated a seed treatment
 

such as Captan had been used.
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STORAGE FACILITIES
 

Objective Nc. 2: To make a survey of storage facilities run by the 

Government of Sudan in Port Sudan, Sennar, and Wad Medani and determine
 

their adequacy, and make recommenda ons for resolving any specific or 

unusual problems, including proper treatment to control pests. 

First, there are no special requirements for storing seed of HD--i. It 

will store under the same conditions as any other sorghum. 

Port Sudan 

The only storage facilities indicated at Port Sudan apparently were the 

shipping containers. These should provide adequate protection from rain and 

all pests exc..pt inaects. The containers do not provide ventilation, and 

there is a likelihood that HD-i seed stored in these containers has been 

exposed to high temperatures since the seed arrived in Port Sudan July 24. 

1986. High temperatures are detrimental to viability of seed. Therefore, 

the seed in Port Sudan should be moved out as soon as possible to a suitable 

seed warehouse. 

Sennar
 

The seed storage warehouse at Sennar was examined November 26, 1986. 

It is basically a sound structure and in good condition. The warehouse is a
 

concrete and brick structure with a corrugated sheet metal roof and has a 

concrete floor. It is 50 meters long by 30 meters wide and approximately 4 

to 4.5 meters high. It has 11 windows on each side that are covered with a 

heavy gage metal screen and a light weight screen with openings small enough 

to keep birds out. The bottom of the windows were about 2/3 the way up the 

walls and appeared to be about 1 to 1.5 meters high by 3 meters wide. There 

were metal doors on each end of the building. 

There are some improvements that need to be made to provide optimum 

storage in this area.
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1. 	 The windows should be provided with coverings to keep rain out.
 

2. 	 There are seams and/or cracks in the concrete floor that need to be 

caulked. As they are now, they provide a place for collection of 

dirt 	and trash and thus, a place to harbor insects.
 

3. 	 There were some live moths in the warehouse and some live weevils 

in samples of HD-1 from Tropical Seed Co., Inc. There was very 

minor damage to the seed by weevils, indicating they had not been 

present in the seed but for a short time. The weevils probably 

gained access through holes made by the probe used 
in prior
 

sampling. 
 The warehouse should be sprayed and/or fumigated as soon
 

as possible to prevent damage to other seed stored in the 

warehouse. Malathion is a recommended spray, and Phostoxin is a 

recommended fumigant. (Bulletin No. 
B-1410 included in this
 

report.)
 

4. 
 All 	seed should be stacked on wooden pallets to prevent their being
 

in contact with the concrete floor. Seed not properly protected 

can pick up moisture from concrete which causes an increase in seed 

moisture. 
This, in turn, can result in loss of viability.
 

5. 	 It would be desirable to have seed lots that are not so large as 

the HD-1 seed from Tropical Seed Co., Inc. A lot of 400 bags or 

leas 	would be more desi able. The larger the lot, the less 

representative a sample from the lot is. 
 Seed lots of 400 bags or 

less should be designated at the point of origin. The shipment of 

HD-1 	 from Tropical Seed Co., Inc. consisted of 3055 bags of seed. 

It was designated only as lot 1. 
It should have been designated as
 

at least 8 separate lots. 
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There are several reasons for limiting lot size. As an example, a
 

portion of a shipment could be damaged, 
and one or mora lots could be
 

isolated and preserved. 
 A seed sample from a limited lot size should be 

more representative of the lot. 
 Lots should be stored in a warehouse by lot
 

number, on pallets, in rows with aisles between rows, so that every bag of a 

lot is accessible for 
sampling and inventory. 
 If seed are stored in solid
 

bags that must be punctured when samples are taken, the holes should be 

covered with tape 
to prevent seed spillage and to close access 
to insects.
 

Good sanitation in storage isseed areas a necessity to assist in avoiding 

insects, rodents, and 
birds. Warehouses should be well to
ventilated 


prevent build up of heat. 
 This is not a problem at Sennar. Windows on each
 

side provide good ventilation.
 

Wad Medani
 

Seed storage warehouses at Wad Medani 
(Gezira Board warehouses) were
 

being fumigated on December 4, 1986. Thus it possible
was not 
 to examine
 

the inside of them.
 

One of the warehouses was dedicated for wheat and another for sorghum 

and wheat. 
 The warehouses were approximately 100 meters long by 40 meters
 

wide. The construction 
was concrete, brick, and sheet metal. 
 There were
 

ventilation louvers along 
the ridge of the roof. In 
addition, it was
 

reported that the doors were opened 
two days of the week 
for further
 

aeration. The buildings were in a good state of repair on the outside. 

They should provide good storage facilities for seed if attention is given 

to other considerations for storing seed.
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SEED STORA.GE CONDITIONS 

Objective ?o. 3: To rake recor-,:rndations as to how achieve optir.umto 


storage conditions to maintain viability of 
 seed until the next planting 

season. 

The following practices are recommended for optimum storage in this 

area.
 

1. 	Seed storage facilities should be inspected on a routine basis, and
 

in the event there is 
a problem with pests, appropriate control
 

measures should be taken. 
 Malathion is a recommended spray in the
 

event fumigation can not be done. Phostoxin 
is an approved
 

fumigant that reportedly does not damage 
or reduce germination of
 

seed. If seed are 
in moisture resistant bags they can be
not 


treated effectively with spray or fumigant. On the other hand
 

there should be no in seed
insects in moisture resistant bags if
 

seed are properly dried and fumigated before bagging.
 

2. 	Adequate ventilation should be provided to avoid build up of heat.
 

3. 	Seeds should be kept dry. 
 For sorghum the desirable moisture
 

should be within the range of 9% to 11%.
 

4. Cracks and/or seams in floors in particular should be caulked 
to
 

remove a source 
for build up of trash and dirt and a harbor for
 

insects.
 

5. 
Seeds should be stacked on pallets to keep them from being in
 

contact with the concrete floor. Direct contact with the floor can
 

result in moisture uptake by the seed. 
 Such a condition can lead
 

to more rapid decline in seed viability. Pallets should be in rows
 

with 	an aisle betwcen each row to facilitate sampling and inventory
 

control, and to provide additional aeration.
 

6. 	Maintain good 
sanitation by cleaning seed warehouses 
to keep dirt 
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and trash to a minimum, and keep seed spillage cleaned up.
 



RECOHMENDATIOIS FOR FUTURE PROCU PEEN!TS 

OF USAID FINAtCED SEED
 

1. 	 Adequate lead time should be allowcd when requestiz.g bids (offers), 

to assure that seed can be produced during the normal growing 

season for the crop in question. Growing crops out of season, as 

was the case with HD-1 from Tropical Seed Co., Inc. is inviting 

trouble. Note the freezing temperatures in south Texas on 14 and
 

15 December 1985. If it becomes absolutely necessary to purchase
 

seed 	on short notice out of season, then seed should be produced in
 

a relatively dry climate near the equator where there are no
 

"winter" temperatures or other adverse growing conditions. The
 

other alternative is to have seed produced in the opposite 

hemisphere (as in the case of DeKalb of Argentina). Even then it 

should be specified that seed would have to be available on a 

desirable date, or the entire lot should not be accepted. 

2. 	 Because moisture content of seed is so critical, several
 

recommendations are offered. The specifications, in addition to 

those included in "Request for Offers" for planting seed should 

include the following:
 

a. 	 Moisture content expressed as percentage for seed at the time 

of harvest should not be higher than 20% for sorghum. It would
 

be preferable for moisture content to be 15 to 16%. Then the 

seed should be mechanically dried (with or without heat) by 

forcing air through the mass of seed. Drying temperatures 

should not exceed about 43 degrees C, especially if the seed 

are 20$ or greater moisture. A sorghum seed may mature 

mature = maximum dry weight accumulation) at(physiologically 

moisture contents of 30 to 35%, but harvesting at this stage 
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would excessively danage the seed.
 

b. 	Moisture content of 10% after drying and at the time of bagging
 

should be safe for sorghum seed if it is bagged in moisture
 

resistant materials such as polyethylene bags. Such bags
 

should not be stored in direct sunlight because a "greenhouse
 

effect" can result, causing an increase in temperature inside
 

the bag. Poly bags should be covered with a material that does
 

not absorb sunlight.
 

.	 Other factors to be considered in contracting for seed production 

should include: 

a. 	 Contracting should be done with a member in good standing of 

the American Seed Trade Association and/or his state Seed Trade
 

Association. This does not in any way suggest that any party
 

under consideration in the current contracts does not belong to
 

such organizations. It does not exclude contracting with other
 

countries, but any other country should also have similar
 

organizations.
 

b. 	Provisions should be made for acceptance of contracted seed
 

into the country in an orderly manner, and to see that seed are
 

moved quickly into proper storage facilities in a central 

-location such as Sennar. Or seed can be stored in locations 

where they will be used if adequate storage facilities are 

available. 
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INVENTORY CONTROL AIND ACCOUtTrING 

Objective No. 4: To recommend a system for accounting and control of 

USAID financed seed in Sudan and to facilitate identifying seed
 

movements and ultimate disposition.
 

An inventory control system identifying seed by kind (that is, crop),
 

variety, lot number, and appropriate purity and germination information
 

should be used to account for all seed financed by USAID. Inventory records
 

should be kept at central storage locations as well as at terminal locations
 

and/or distribution points. The inventory records should reflect current
 

inventory amount (tons, kilograms, etc.) for each kind, variety, and lot
 

number of seed in storage at all locations. Records from a central
 

receiving and distribution point such as Sennar should show how much seed is
 

on hand, and how much seed had been distributed, to whom or where, and the
 

date of all transactions. This information should be reported to USAID
 

offices at periodic intervals. The intervals should be specified by USAID
 

officials, but they should be no less than at the beginning and end of the
 

planting season. These records would reflect how much seed 
was distributed
 

for planting and how much,if any, 
was left in storage to be carried over to
 

the next planting season.
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DISPOSITION OF HD-1 SEED FROM TROPICAL SEL-D COV!PANY
 

Seed of HD-1 from Tropical Seed Company should be disposed of as 

quickly as possible because it has completely lost its ability to germinate 

and produce seedlings. It is good only for livestock feed provided it has 

not been treated with a fungicide or a long residual insecticide. Malathion 

should be a safe insecticide because it has a short residual. Fumigation
 

with Phostoxin will leave no residue.
 

The seed do not appear to have teen treated with any chemical.
 

However, this should be verified by communication with Mr. Hensz of Tropical
 

Seed Company, or by an assay or both.
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II. INFORMATION OBTAINED 1N TEXAS 

Summary 

Samples of seed of HD-1 obtained in Texas from Robert Hensz and from 

the Texas Department of Agriculture (TDA) Seed Laboratory appeared to be
 

representative of the seed shipped to Sudan. Germination percentages of
 

these samples ranged from 75 to 79%; these samples had been kept in
 

refrigerated storage which would maintain viability for extended periods of
 

time.
 

It is likely that the loss of viability (as indicated by germination
 

tests) of HD-1 seed shipped to Sudan was a result of the immature condition
 

of the seed, probably coupled with bagging of seed at too high moisture
 

content in moisture resistant bags. These conditions made the seed
 

susceptible to rapid deterioration in the high temperatures in Sudan.
 

SEED PRODUCTION INFORMATION
 

Information regarding production of HD-1 seed by Tropical Seed Co., 

Inc. in the Rio Grande Valley of Texas during the fall of 1985 was obtained 

from Robert L. Hensz, president of the company. In a telephone 

communication with Mr. Hensz after return of this author to Texas, he 

provided the following information. 

.1. 	 Parents of RD-1 were planted in a crossing block (or blocks) near
 

the 	end of August to the first of September, 1985.
 

2. 	 Sorghum was in the hard dough stage when freezing temperatures
 

occurred December 14 and 15, 1985. Weather data from Hidalgo
 

County show 290F minimum on these days. Other weather data from
 

Brownsville and Weslaco (Appendix "B") show temperatures near
 

freezing or slightly below for this period. Weslaco is in Hidalgo
 

County, and Brownsville is in Cameron County, adjacent to and east
 

of Hidalgo.
 



3. 	 Seed were harvested about Christmas, 1985 at 18% seed moisture.
 

Seed were subsequently dried with unheated, forced air 
 o 14%
 

moisture before processing.
 

4. 	 Seed were 
processed (cleaned) and bagged in polyethylene inner bags
 

and woven polyproplylene outer bags.
 

5. No fungicide was applied to the seed.
 

Mr. Hensz indicated that the freezing temperatures in December did 
not
 

kill the sorghum plants, because the leaves were still green at 
harvest. He
 

further indicated that there was little rain to cause significant
 

deterioration of 
seed during the seed development stage which occurred
 

during the period from early November through December. Weather data from
 

Brownsville and Weslaco (Appendix "B") 
show 	there was not a large amount cf
 

rain, but there were a number of days with small amounts of rain. This is
 

conducine to discoloration of seed from field molds, and undoubtedly caused
 

the 	discoloration of HD-1 seed observed in Sudan.
 

Temperatures during late November and December had dropped below 
the
 

level for optimum growth and development of sorghum. This must account for
 

the immaturity of the seed of HD-1. 
 The indication by Mr. Hensz that seed
 

moisture was 18% at harvest 
refutes earlier conjecture by this author that
 

the seed may have been harvested at high moisture Sorghum seed at
content. 


18% moisture should not be damaged by the combine operation.
 

There was no indication by Mr. 
Hensz that seed moisture was below 14%
 

when the seed were bagged. If the seed were at 14% moisture when they were
 

placed in the moisture resistant polyethylene bags, this could have 

contributed to the loss of viability when the seed were exposed to the high 

temperatures during the summer of 1986 in Sudan. To reiterate, immature 

seed do not store well. 

21
 



EVALUATION CF SEED 

Seed from Tropical Seed Co., Inc.
 

Samples of HD-1 seed were obtained from Mr. Hensz and from the Texas 

Department of Agriculture (TDA) seed laboratory. 
 The physical appearance of
 

the seed indicates the samples probably are ofrepresentative of the lot 


seed shipped to Sudan. There 
 is a relatively high percentage of small, 

shrunken seed in all samples observed, indicating that seed are immature. 

All samples showed discoloration due to field molds. Menory is deceiving 

with regard to color, and the only reasonably accurate color comparisons 

would have to be made in side-by-side comparisons. Samples of seed from
 

Tropical Seed Co., 
 Inc. have not been received into the U.S. 
from Sudan at
 

this time. Photographs taken are of different quality due lighting and
to 


background, and do 
not provide valid color comparisons. Therefore,
 

photographs are not included.
 

Seed samples from both the above sources were tested for germination. 

The sample from Mr. Hensz was tested by the author. It germinated 79% with 

2% abnormal seedlings and 19% dead seed.
 

The TDA laboratory retested the sample of HD-1 seed they kept in 

storage (Laboratory No. G98749) by two approved methods. 
 The results showed
 

germination percentages of 76 and 75; 
there were 5% abnormal seedlings in
 

each test and 19% and 20% dead seed, respectively.
 

The above referenced seed samples were stored in refrigerated storage 

conditions. Mr. Hensz indicated his sample 
of HD-1 seed was in the
 

refrigerator, and 
the TDA laboratory maintains 
storage conditions of
 

approximately 45 0F and 55% 
relative humidity. 
 These storage conditions will
 

maintain viability for long periods of time.
 

In addition to laboratory tests, information was obtained on stands cf
 

plants in the winter grow-outs for genetic purity 
in Plrerto Pico. Pvern.
 



stand count was 5575 plants per 1/10 
acre. This compared to stands of 5900,
 

6000, 5800, 6200, and 6000 per 1/10 acre for adjacent entries of oth'r
 

hybrids. Seed of HD-1 used 
in the grow-out were not necessarily from the
 

same sample submitted to the laboratory, but they represented the same lot
 

of seed.
 

It must be concluded from all 
the information available that there 
are
 

no 
readily apparent discrepancies among seed samples. 
 Further, it is likely
 

the rapid loss in viability by HD-I 
seed from Tropical Seed Co., Inc.
 

shipped to 
Sudan was a result of the immature condition of the seed,
 
possibly bagged at slightly too high moisture content, and subjected to high
 
temperatures during the summer in Sudan.
 



Seed from DeKalb of Argentina
 

Samples of seed of HD-1 from DeKalb of Argentina were returned to Tcxz-.&
 

from Sudan. A germination test was conducted on the two samples. The
 

composite sample from several bags germinated 74% with 8% abnormal seedlir.s
 

and 18% dead seed. The sample from the single bag germinated 73% with 11%
 

abnormal seedlings and 16% dead seed.
 

At this time the DeKalb seed of HD-1 are acceptable for planting if the 

two samples obtained are representative of the several lots. These seed 

3hould be moved to appropriate warehouses as soon as possible. Each lot 

should be sampled properly by the seed laboratory personnel at Sennar and 

tested for germination before they are moved out for planting. Dr. Banerjee 

and his people are very capable people and will provide good test results 

for the seed.
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APPENDIX "A"
 

Documents Pertaining to History of HD-i Seed
 

from Tropical Seed Co., Inc.
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, GU :NTITY; 2O METRIC TONS OF HAGEEN DURR NUMBER ONE (HD-1 1

""C.'. rCO D.E 
94 1 2-PRC VRGED 50 LB. Br.G ON ALLES 
i:- ='2ZCE ;
 

C1 F ARzS PORT O'F HOUSTON.TEXR5. 
'--.. 
 - BS-iFOR A TOTAL OF 200" 11T-523 ., ,. 

23 C AND F: PORT SUDAN VIA US FLAG SHIP 

C ) IN 20 FT. LONG CONTAINERS TOTAL FOR 20e MT:- 5274.516,16 
DOLLARS. 

C33 ON PALLETS ONLY-TOTAL FOR 290 MT:2T42..'3.40 U.S. DOLLARS 

CA 8 B PRICES .DO NOT INCLUDE UALOhINd AT PORT SU4il Nj 
ALL FREIGHT AND HANDLING CHARdEt.RftE BASED ON TODVIS PATES AND
CONDITIONS.'' 
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!;:'!' WILL PROSABLY BE DIFFERENT BY MARCH OF 19g6.
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SHIPMENT FROM PORT HOUSTON BETWEEN !.19 ,AN". 
..... ' UNLESS AFFECTED-. BY ANY ACT OF GOD OR FORCE .",.EURE,
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,44 SECURITY:
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PRICEE
 

I Tq .LL TE.;M" F CONDITIONS OF -YOUR SOLICITATIO.
 
NOTE A&9_ 
 FOR YOUR INFORMATION, NEXT YEAR HE WILL BE CAPABLE OF
PRODUCING ANY"
RMOUNT ,0F THIS EXACT VARIETY OF SEED .'HD-1). 

p E.--- E NS 

FEDP ESO, .- INCPRESIDENT 
TELE O 3143S-S rCFER UD) 

M? MM. 



TROPICAL ED Co., NC.
 
ROUTE 3, BOX 231
 

HARLhIGF.J, TEXAS 7 55?-

PHONE 512.'423-3726 

AG PJ1--'LNT 

THIIS AGREIMENT,:.rde and entered into this day of 4c'-t'5 - 1985 

by and between l 7!2....L tZ~- of 
hereinafter referred to as 0rower,0 and Tropical Seed Co.,Inc. a Texas corp 

oration. hereinafter referred to as gCompany,"
 

WfITESSET:
 

In consideration of the covenants herein, the parties hereto agree as 

follows:
 

i. Grower agrees to produce approximately .. 0 acres of hybrid
 

seed sorghum - Q j; stock seed to be planted in the ratio of 
lows Of ale pollen parent to j0 rows of female seed parent. Orowr 
agrees to maintain isolation of the seed field from other fields of worghutn by 
a minimum bf 40 rods;whenever contamination from foreign pollen could be a 

problem. Grower-further agrees to plant said seed only in fields on which 
the previous crop planted was other than sorghum.
 

2. All stock -ood rfquirod to be ucd under this agreement shall be 
furnished by Company, at no charge, with any portion remaining unusod. after 

planting to be returned to Company. Stock sed suppliod heroundar and all 

crops resulting from pollon p.rcnt rows and seed parent mis on the contrmct 

acres shall remain the property of Company. 

- Hybrid Cotton - rood Corn  Fe:J Corn - Pci,-r Co'rn - rc-d Sor .iumn "" ..... "" '. -




3. Grover agrees to plant stock seed at the rate of approximately 

9 LBS. per acre for the seed parent ard LBS. per acre for 
the pollen parent. 

.... Grover agrees to plant all of th3 acreage contracted hereunder
 

I by 1,985. 

Special dild. 
 planting provisions:
 

acreage, but this agreement shall 

If fields are not planted by / - 1985, Cc -pany may at its 
option cancel any acreage not yet planted. Company shall have no obligation 
for any payments on any of such cancelled 

continue in full force and effect for those acres which have been planted 

by / O T- , 1985. 
5. Grover, at his expense, shall remove all volunteer sorghum and/or 

Johnson grass from within the seed fields and from adjacent fields a dist. 
ance of 4O rods from the edge of the field, before any pollen is produced 
by such volunteer sorghum and/or Johnson grass. If for any reason Grower
 
does not remove said volunteer sorghum and/or Johnson grass. Company reserves 
the right to enter the contract fields and remove same at Grower's expense. 

6. Grover agrees to bring the seed sorghum planted on the contract 
acreage to a harvestable condition, including supplying ill labor and nat
erials necessary for cultivation, fertilization, irrigation. =nd .weed control. 
All said care shall be performed in a good f.rnmr-like manner. Company Dhall 

pay the cost of supplying 1, 

i ,1 
i | 
 /
-2.
 



Company shall assume responsibility for all roguing, harvesting, and seed 

processing operations on the resulting crop. 

7. Company shall pay Grower for Orower's performance of. the terms and 
conditions of this agreement, including tillag-, planting, and cultural
 

operations, at the following rate

per total acre produced of 

suitable crop; or
 

per bushel of dry sorghum
 

from female rows, whichever rate is higher.
 

When payment is made pursuant to the second rate above, 
 a minimum germination 

of 80% is required. It is expressly understood, moreover, that if sorghum
 
from the male 
 pollen parent rows is harvested and sold by Company, any proceeds 
derived therefrom shall inure solely to Oompany. In the event delayed planting 
is provided far in paragraph 4 above, Company shall pay Grower an' additional
 

amount of $ 
 per acre of suitable crop produced. 

8. Company shall pay grower according to one of the two schedules out.
 

lined below:
 

(a) An advance payment of by 

19., balance payable
 

hereunder to be remitted to Cro-tJr by 

., 19.. or
 

(b) An advance payment oLA , to 

be paid after sorghum heads are established -with 

seed, balance payable hereunder to be remitted after 

harvest has been completed. 

Payment schedule is hereby chosen to apply.
 

-3



9. In the event the seed fields produced by Grovir are destroyod or 
damaged by hurricane or other natural disaster or, in the sole discretion of
 
Company, the crop produced hereunder is unsuitable for hybrid seed sorghum
 
purposes, the quaranteed minimum compensation of $ 330  total
 
acre shall no longer apply, and Company may at its option cancel this agree.
 
merit and be under 
no obligation for the payrcnts herein specified. 

10. 
 Company shall have the right at all reasonable times to enter upon
 
Grower's property, including the contract acreage where Company's seed is planted,
 
to observe the production of the seed sorghum covered under this agreement. 

ii. Any controversy or claim hereunder shall be settled by arbitration
 
at a mutually agreeable location in accordance with the rules of the American
 

Arbitration Association.
 

12. It is agreed that the Grower is an independent contractor dnd not
 
an employee of the Company.
 

13. Grover agrees to indemnify Company against any expense, loss, or 
liability incurred as 
a result of carelessness or negligence on the part of
 
Grower or his servents, agents, or employees. Growvr further agrees to save
 
and hold harmless Company from any and all liability arising out of workmen's 
compensation laws or any other state or federal statutes relating to employer.
 

employee relationships.
 

14. This agreement shall be binding upon successors, administrators, 
heirs, or assigns of both parties hereto, and Growar shall not assign this 
agreement, in whole or in part, without the express written permission of 

Company.
 



IN WITNESS W1TEPMF, the par-ties hereto have executed this agreement, 

in duplicate, the day and ytar first above writtm.
 

GROWER 
 TROPICAL SEED CO. ,INC. 

. ,By7- 4;, 

I. hereby approve and confirm in all respects the foregoing contract signod 

by my tenant, Grover above, "and do hereby waive landlord's lien on crops 

produced thermnder. 

Date:t AO 6- _ _ __l 

-.5



February !, 19C6 

A.I.D. Letter of Commitment No. 650-KcJ6BI9
 

Mr. 
Robert L. Hensz, President
 
Tropical Seed Co., Inc.
 
Ut. 3, Box 231
 
Hlarlingen, Texas 
 78552
 

P'-Qase be advised that your application 
to the State Seed and Plvnt Bsird
 ...... b oftv haL:e.er Dur'a I (iD-I) sorghum variety wa,;approved at the January 27, 1936 a -h. 

If you have any questions, please call or, me. 

Sincerely,
 

th EBotwright 

Director, Seed Program
 

cc: State Seed and 
Plant 3oard
 
Fred Woodward
 

http:haL:e.er


--- ------------ 

__ 

,Y• *-.-. 7< PEST IiW[:r --- ,.,.' L 
WI:. 3 " , 

A.I.D. Letter of Commitment No 6 5 0-I606B'9 

:)"s is 'o cof'i, on' --he

/ , -" I',--Z.._.,/ 

Located at (Tle C4 ~ 
Teated witn +i / )&,, P. ./ /_

./ -.-,> 
...... 

Atmosphre tenpeatuz wa C 

By: amiiia,J. Ordne.r b,-- //9 ,i'C,. Z-C/t d -1 

Date :
 

MhE STATE Or- TXAS
 

COU-y OF tNUE2::S
 

.e:~redc~:ur•, 
 .'ota-'y Pli in
 
and for said county ad state, 
 on this lay ? rs.::ia1ly appea--ed
 

William J. 
 Ordner, la.own to me to the person whose name issubscribed to the foregoing instrur.ent, -nd ac_-owledged to me 
that he executed the same for the purpose -nd consideration therein 

Given under my hand and zeal of office, tnis tnt 40 
day of __ .,_ __ 

Notary P.'blic !n a-nfr 
Nu.ces Ca y, -. Xas 

, , -iX. 
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* - di_7GATED b1y SENDER, S.GiiIUii.HU.t 

D ROPCAL SEED CO., INC. 
T.3, i5OX 231 ACCT C r N 

A-.L TX.,7"5" 
 "" 
 "
 
/ 

KIND: 
INERT
PURE OTHER VWEED GERM - HARD DORMANTSEED M A T T ER C ROP SEED N A T IO N SEEL) SED O 

.Sorghum 
 99.86 
 O.1 4 0.00 C.001 80.00 0.00 0.00 

XOSWEE S PER POUND: NONE iEESEED
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87 RULES FOR TESTING SLEEDS 

The tolerances are not appropriate when testing .. ore znc.ly, ; is cithtcr sig'o.;:her 

nificantly poorer or signillcontly botter than anotrer, (i.e., to decide (1) whether two 
laboratories obtain reasonably similar analyses or (2)whetner one laboratory duplicates its 
analyses reasonably weil). In this case, there Is no "first" analysis and no "second" ana;ysis 
as Indicated above. 

There are two sets of tolerances: "Regular" tolerances and "Special" tolerances. 

b. Regular tolerances.-The regular tolerances in Table 6 are used when the sample 
contains only one kind of pure seed or when it contains more than one kind or cultivar but 
all have nearly the same weight -'erseed (the same number of seeds per gram). To determine 
the tolerance, average the first and second analyses. The tolerance is on the line which has 
the average of the two analyses in Column A or B. 

Example 1: A lot Is of unmixed chaffy seed. The tolerance for chaffy seed is In column D of Tablh 6. The per. 
centages of pure seed In the first and second analyses. respectively, are 6) 65 and 87 55; the averane is 88 CO;and the 
apparent deficiency is 2.10 (89.65-87.55) The avrvrage is between 88 00 and 89 99, which are on a line in column A. 
Therefore, the tolerance Is 2.19. Since the apparent deficiency does not exceed the tolerance, the deficiency Is not con. 
sidered real and the percentage of pure seeo given on the label may be considered satisfacto.-y. 

Table 6. Regular tolerances for any component of a purity analysis 

Average anolysis Nonchalfy Caiffy 
seeds seedh 

A B C D 

99.95-- 100.00 0.00- 0.04 0.13 0.16 
99.90- 99.;4 .05 - .X9 .20 .23 
99.85- 99.89 .10 .14 .24 .29 
99.80- 99.84 .15- .19 .28 .34 
99.75- 99.79 .20- .24 .32 .37 

99.70 - 99.74 .25 - .29 .35 .41 
99.65- 99.69 .30 - .34 .37 .45 
99.60- 99.64 .35 - .39 .40 .48 
99.55- 99.59 .40 - .44 .42 .50 
99.50- 99.54 .45 - .49 .44 .53 

99.40  99.49 .50 - .59 .47 .57 
99.30 - 99.39 .60 - .69 .51 .60 
99.20 - 99.29 .70 - .79 .54 .64 
99.10 
99.00 -

99.19 
99.09 

.80 -

.90 -
.89 
.99 

.57 

.59 
.66 
.70 

98.75- 98.99 1.00- 1.24 64 .75 
985- 98.14 1.25 - 1.49 .71- .82 
98.25- 98.49 1.50 - 1.74 .76 .89 
98.00- 98.24 1.75 - j.99 .82 .95 
97.75- 97.99 2.00 - 2.24 .87 1.01 

97.50 - 97.74 2.25 - 2.49 .92 1.07 
97.25- 97.49 2.50- 2.74 .96 1.12 
97.00- 97.24 2.75- 2.99 1.00 1.17 
96.50 - 96.99 3.00 - 3.49 1.06 1.24 
96.00- 96.49 3.50- 9.99 1.14 1.34 

95.50- 95.99 4.00 - 4.49 1.21 1.41 
95.00 .- 95.49 4.50- 4.99 1.27 1.49 
94.00 - 94.99 5.00 - 5.99 1.36 1.60 
93.00- 93.99 6.00- 6.99 1.47 1.73 
92.00 - 92.99 7.00 - 7.9T - 1.5- 1.85 

91.00- 91.99 8.00. 8.99 1.67 1.96 
90.00 - 90.99 9.00 - 9.99 1.75 2.06 
88.00- 89.99 10.00- 11.99 1.87 2.19 
86.00 - 87.99 12.00 - 13.99 2.01 2.36 
84.0U - 85.99 14.00 - 15.99 2.14 2.51 

82.00- 83.99 16.00- 17.99 2.24 2.64 
80.00 - 81.99 18.00 - 19.99 2.35 2.76 
78.00- 79.99 20.00- 21.99 2.44 2.86 
76.00 - 77.99 22.00 - 23.99 2.52 2.94 
74.00 -. 75.99 24.00 - 25.99 2.59 3.04 

72.00 - 73.99 26.00- 27.99 2.65 3.12 
70.00 - 71.99 28.00- 29.99 2.71 319 
65.00 - 69.99 30.00 -. 34.99 2.80 3.29 
60.00 - 64.99 35.00- 39.99 2.89 3.40 
50.00- 59.99 40.00- 49.99 2.96 3.48 

http:89.65-87.55


(ADD/ADF SEED PRODUCTT "'IZO !-,'-

MLNISTIY OF AGICULT.URE L- "- " 'rM-r 

P. 0. 3OX 283 - XIARiOU.-.. ( ';uAN 

TELEPHIONE 71774 
CA-, LE : TAGAWI TELEX 22"018 PCFA 

1M ARTOMMh 

JF. i//S/e6iDATED h.uwt..:...I.............. 

Dea.-r Sir, 

Subject;- 'ageen Dura I
 

We have received 1Haeen Dura I (Hybrid Sorghutm) soed' fhru U. S, 
gency of Internationa! Development. 

lepresentative samples were tarzen f'ori 3 sub lots, The samples were 
nulyscd in the central seed testing laboratory at Scnnar. 

All the samples chow very poor gernminztion perccntage. 

Attached, please find copies of 3 reoi-ts and a copy of the 
-tatcmentby Director, Seedivc. Certification Adnii-r!tration and the 

;eed fecinologist at Sennare 

You may ploase examine the report and submit your co:,.onts to us 
or to U S A I D. 

Thanldng you. 

Yours faithfully, 

Director General 

National Seed L.r.inistrationt c',i 
Tropical Seed Co. Inc 

11t 3, Box 231, F-arlingen
 

Texas 78552
 
U,. S# A,
 

!.-ec: Dr.,George Ghobrial, Senior Agronomist, U IX Kuiwiti Tower Building ,10iartoun, 



. 2 68.. .I 9.~.. - (-*. , lt* " ,q .E f-., 

P. O. 8;3x 2) ( SENNAR ) ( S.UDAN E• .2 0 
..21.8, 986 .. _-,, 

(DATE) 

( SEED PESTING REPORT ) ,q.. 
Certified............ ............................................................. ..- _ . , . ..........58 . 5 , 8 1988 6 " 

CATEGORY) (DATE OF RECEIVIN '.) 
......... S . -r - h im ... ................................ ............. -O T r oEa S e d C . ( D A T FI Mx 

Troo: oaj Sceu'd Co. Tuxas,.
(:L'gCROPaCrop 1 PRODUCER 

.. . .. . . .... . .. ..... ... ..... ................ . ..... .... . .. 
 ... . .. ... ... .. 1 A . 1 - .. 

( VARIETY ) . , t'' (LOT NO.) 

....... ............................................. ..... ............. .. . 8 . 19 86
 
(TEST NO.) 
 (DATE OF TEST) 

* (PURITY TEST %) (GERM-INATION TEST %) 

...... ... ................ 7% 
( PURE SEED ) ( NORMAL SEEDLING')- 0.0 - -- _ .. . .11 _ ,., .I 

................ . . . . . . . . . ............................................
11%. 
(OTIHER SEEDS ) (ABNORMAL SEEDLING)........................... .-.. _ 1 ..... ....................... I......... ....... .
 

(INERT MATTER ) 


.... . ........ ........................ , . _ o .......... ................ _ __ . . .
 
(DORMANT SEEDS) 

......................... _ 

( OTS-URE CO NTNT) 


............................ -7. . U p."i .......................... 8. .............. ............... ..... . ....
 
( DEAD SEEDS) 

..... .•... .. .. ..... (.............. ....... .. 4....... .p ..conduo.t.ed.and .8%.............. ..
 

.. ............. ............. .. .....
.. . . ........................ . . . . . . ................ES
 

. . ..... . . ............................................................................. 
 .................. ....................
Seed lot improporly graded, high proportion of broken, shrivolled, (RErI'.XS) 
discoloured and compresscd seed were found 
.
 

Director Cenera,.. ;S. ... .... .. Uji ................................................ 
 ... I LLtI.'i"-,, of Agriculture, (TO) O i'COTRIdR - IN - CHARGE):-'..tot!m 
DirEctorS.C.A. ,Sonnar 

If A! 

http:RErI'.XS


TITS *~ I'T 

i':L.0. ' SE..N,NA.,R : ) ( J..',. "* .. :o (..... GOT ,

21. 8. -j EL. C. 

DATE) 
21.o.196 (T5.8".1986.......... ..... .. ._8_1 9 8
....... 


(SEED TESTNG REPORT)
 

Certij'ied
 

(CATEGORY (DATE OF* RECEIVING) 

~)Or~hun ~Tro io~ Seed Co., Toxas , 

(CROP) USA 
... .. ....6 (PRODUCER)J............
.. .llageon Dura 1 1-2 L1I 

(VARIETY) <.,GLOT NO. 
......... /....................... .......... 
 6. . . 8 .198 6 

(TEST No.) (DATE OF TEST)
( 'MT (GERMINATION TEST ) 

98. 65 
C 

.................. (P.. 7%c 
PURESEE(NORMAL SEEDLING) 

....................................................................... 

......... .EED...................... 


............. ........ ..... .... .. . . ... . ..
 

INERT MATER) (DORMANT SEEDS) 

822%~ 
(MOISPURI CONTENT) (DEAD SEEDS) 

.°. ................... , ° °o............... ...... ................ ............ .. . ....... ................. ..............
... ........... .. °....... ...... ..... ..... .. .
 

Biochemical test (Tetrazolium..................................... ............................. met*ho hwe ~eminbe LJ~~ci}~
............................... .. er...... ..
. ....... 


.. hQrQrtinna _.-_hri.veleCL &is-colo ured, *.brokoa, compr'essed 
- nd. ..-.... LS_.-............................ ........ .......... (RE MAR KS) 

seeds 
of .T O (TO'lT) ( DEIA SED 

.... ... .. Dire.ctor 3.C.A.,Senna



__ 

* L . . " . '. , .. ,, : .; . . 

.0. o. 21 ) 
\. - .(SENN.,1 ) ( SUDA,' ) TEL. 21 

(DATE ) 

( SEED TESTING RE.PORT ) 

. ........... ..... Certified
... . .... ...... . ......... .... 
 - - - . 1 . . 5 . 8. 1 9 8 6 
( CATEGORY. 

(DATE . ,_,J C.,-.OF RECEIVING,
o....... .... ....... ................. 
 ...... Tr op jiic j Secd Co., Tox .s, . 

(CROP) USA
1lageen Dura 1 - C PRODUCE . ° ...................... .
 .. ... ............... 
 ........... .. ........
 

(VARIETY ) LOT NO. 
.................. 86/87742 .................... . ". 
 ........ .6..6-8..1986 . . .
 - -L 

(TEST NO. ) (DATE OF TEST) 

(PURITY TEST %) (GERMINATION" TEST ..................................................... .. . . .. . .. . .... .:, ,7,)
.. 9..... ........................ 


(PURE SEED) (NORMiAL SEEDLING ).... . .- OO........................................................ L .- - __ '3" .........
L 
.....
........ 
............ 
.....
(OTHER SEEDS ) .. (ABNORMIAL. SEEDLING)2..3%.................... . 0
k. 

. 
. . . .. .0............................................ 
 . ..... ...(INERT MATTER ) (DORMANT SEEDS)- ..6j1 .,t. 84% . 

( M....U... ........... ... . . ...... . .. . .. . ..... D E A D SEEDS)
NO.... .... CO "_ . DEAD SEEDS) 

• ,, Biochcmica,- test Tetrazolium methd),, o, °° ,. 
.,,,,,o,. -...... showed q... . . 4erminab1o. . . . . .......
 R T ES. 

................................
. .. ................... 
 ............
... . . ......................................................... 
 .............. ............................................. ...................... .................. T
 ..... ..... ... ( O H R T S 

I! --o-°°-r-t-i-°-.ko..f. ..... e.d,...ren,... un&raded,. shrivel1cd,.. _ 

Oompressed, immature seeds 
were found. (REMBARIKS 

................. 
 ..................... 
 ....................... 
 . ....................................................... 
 ......... ...... .............. ........ .
 . .. .... . . .. . ..Director General N..., .. _.__........ ...............................-.....................I :..: 

-.. J 

"".'~ oe(TO 
"FiCER - IN - CIIAIGE) 

0Dir c o , . C. .1 . Sonnar 



4-t.'tc n at r oa rdj u a lot (So %tni - 

pr odi d at U1,A -ind 

Clil-tivar {ag n DIra 1 
: ~antity (3040 bags of 50 KTg each)~tons 


ot 
 : Lot o.1(normally 10 tons consitiitos a lot in sorIhwn) 

For convenience three sub-lots w..... identifieU'. in the 
store cependrn oin their loc:ation 

Sub-lot: 1-A - 1365 bags
 

Sub-lot : 1-B - 365 bags
 

QSub-lot : 1-C - 1310 bags
 
PackaTinq: seeds were packed in ba.gs (50 Kg each) madd,6f synthetic 

woven rna.c ial on the outsi .e and a polyetlylene bag 

inside; bags were stiched all the ba-a weres~chi~e ; 
l-belled wzith certification ts -and quality labels. 

Seed details: The seed was produced in U5A (Texas) by M/s Tropio:!l 

Seed Co. Ino., Rt.3, Dox 231, Narlingen, Txas,78552; 
under the contract !o.650-LC06613 d-ted 6/23/35. 
The seed belonging to 'Certified' cateory certifiedwas 

(for genetic identity only) by the Texa:s Dopartmnt of 
Agriculture (Member of Association of Official Seed 
Certilrying Agencies). The vendor's statement of analysis 

indicated. : seed 93.01',Pure - Inert - 1.99, Other crop 
seed- 0.01'%, .eed eed- 0%'1 noxious weed seed - none, 
germinaticn  80,,. test ed March, 1986.
 

~uality tests at
 
-en msj- ( i ) S a np l i ng an d s ub sec ue nt laborto r y t e s ting :er e do n e
ma : 

following ISTA rules. Germnability of the seed lot(s) 
varied botween 7 to 0,'. Tho bioc.homical test (Tetra
zolin test) also confirmed this result. Purity analysis 
indicated high proportion of discololtred, shrivelled, 
broken, unraded, compressed and immature seeds.
 

Conclus.on ABSOLUTELY ! PFIT AS 37'0. 

r 3'.%-1'ohd. 
~~~3oed.~~~~~ecoloi, 

I Iri.san Osman 

lrcr 
,:snV 

' 

http:Conclus.on
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I., c a 

.10" 

.ot M~ Of A- PllDr)GCAJ' 

!- U.tyJ-IV i 

Lot No 

Pura Seea 

tUet ;$(ejght 

3 

DC~pf 

01c, 

I 

0;/ C60 2 



/<> -I< , / L 

. 
.° 

.. ti-.n~t ; . ..... --. ."*;..."?. 

Otricrc l "o .Jj Ole.. Offer dated
of ,,o,.eAw-ri dated Augiust 23, 55 
 " 
:!;f.J?. "D.D. I - DIiU "',oc.'..,.m .. 

..* .. '2. :'-tc~,.-. zro.:n irn L'.S.A." 

.The see.!was sampled by an official cf, -Ind e:'rd in, . ;h-C.ry 

he. se,.d was rPut :p in p-ack e f c- , • . .. 4.. ,lhabeled with all of the fol"ocing: 

(1" Seed lot number:
 
(2) Kind, or-kind and variety:

(3) Weed seeds: 
(4) Inert mhtter:
(5) Gerrjmntion and hard seed:

* (7) (Namcvs rd rates"o" ,..... in "' of n.oxious' wee".-zQed oc," -, * .'.; :'" r:nece;'" •~~~~~~ r:.* ~ ~ *- t~ . , w";.-eethn 
_ v: (12) c - da . r , e ..
 

sce aof rmonth when ier:-ination daytest was co.p! ete- ( .-.-  • ,tically 
-aled containers)"_, 

,
 

. Sa-rles. of shipping lot will". the be retair.ed for cne year b. .See Co.. Inc. ad co of the pl. gen.otest analysis. will be retained by the labc-atr-v for'-ry not less than 

.:. . z. a .)... .. 

• :~'.0 ,; :;- L "--,X ,, =' .r"-.' _.: e: 
. * 

:y". : "r.i.vi ,~~/7 

~L 

http:retair.ed
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ROUTE 3, BOX 231 
HARLINGEN, TEXAS 78552 

PHONE 512"423.3726 

March 20, 
1986
 

Embassy of the Democratic Republic of Sudan
Office of the Economic Counselor

2210 Massachusetts Ave., 
N. W.
Washington, D. C. 20008
 

Re: 
 A.I.D. Letter of Commitment No. 650-K606BI9
Request 
for Quotation No. MOA/85-Ol/DRS,
amended, Notice of Award dated August 23, 
as
 
1985
 

Gentlemen:
 

I hereby report that'we have a reduced tonnage under the above
referred to contract due to 
an act of God to-wit: freezing
temperatures and not because of any fault on my part.
 
The U. S. Bureau of Weather document attached hereto verified
the temperatures for the date shown and was
force majure; an act of God or
therefor, I feel relief of any further commitment
as to the tonnage.
 

The shortage was approximately 48 metric tons. 
 Please refer to
Article H of the original Telex dated August 6, 1985 as 
amended
by Telex dated August 16, 1985, Article H. 
-

Sincerely yours,
 

ROBERT L. HENSZ '3
 
President
 

CC: Commodity Aid Committee
 
Ministry of Agriculture

Controller, USAID/Khartoum
" 
United States International Development
 

Cooperation Agency
 

- Hybrid Cotton - Food Corn - Feed Corn - Pop Corn - Food Sorghum - Feed Sorcjhum - Sudan Grass 
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IMPORTER'S NAME'& ADDRESS &,/. Q
--- (?0 A- Q/i(((..L-
SUPPLIER'S NAME & ADDRESS -
 A - " C&,,,D-M7 /W iL/COM . NO. -_/O - '.(e 6 "1- 'DATE _ 

ANEAMOUNT ($

"-----
NAMEO 

()()(3) 
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N0, 

(5) 

BILL OF LADING 

-- - -- -VDATE QUANITITY 

/(6) ' (7) 
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APPENDIX "B" 

Weather Data from Brownsville and Weslaco 

in tho Rio Grande Valley of T-xas 
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TEMPERATURE OF rEcDYS rlfffrLh ---- " 
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25E inEIE FOR 7CCU3RENCETHE1ON114 LAST82DRErHAN 
 IF ONE DATA INCOLS 6 A0.
D 12-15 ARE 8.R
BASED ON 21 MORiOBSERVATIO65S
sRAunINTERVALS. 

! +ALSO ON EARLIER DATEISi. ESULTA 4 WIN IS THE•VECTOR su or+ WI
HEAVY OG: VISIBLIrY 114 NILE OR LESS. SPEEDS ANDDIRECTi'S DIVIDED 81 IHEONEDOATHREEMIND SPEEDS IS GIVE7- NUl1BEROF C SERvA.TILNILE:tFASTEST
 

.. BLANK ENTITS DENOTE MISSING CR DATA. 


qNDLA AASIEST 
REInPORTED MILl.-HIGHEST R[CRAOEDSPEDSTATION IIRETIOtiI. OF" WINDCIUeoASSF01 WIICr AIIILE pAS5r5

THTA- 2 HSI NOFI. -CIA(0INUT[P.ATO FASTEST 05S[3OI1tSI.vED ONECETt1 
 O THEA L
Ik CN TOSHHISsE ICS 10 D:DE5RESI. I01N:NATIONA AN MI.D-
PEAK - O.HIGHESTDMITRIN,E.SpEED NDICOPLD-S oo -1. ROFUsT - " DIRETIO AfINSANCANEOUS WINO SPE IAt, APPEARS IN TE DIETO L E EL CO R
3 
 AND NOIEO IN.SUBSEQUET! PUBLICATIONS.
 

RECORDSON FILE ATT 
 ELL
HE NATIONAL CLIATIC DAA CENIER, ASHVI1 NORIN CAROLINA, 201
 

0#ALO ERLAER :TIONAL
AN SPATDS IONA, ' ,,,DE OF :C 
H,AYAN D.OG:OASA 

" 
ENVlROINAL SAELLITr. O THELIEAICCNSPUD UDRDAA I FE ST4A..,'HRIC ADJIINISRAAION ; A NO .HA|, ASTAVILLN RIH CA +LINA S NATIONAL CLIMAIICADATA-CNI AER,; 

AND NOE INSBSQEN.UBIA.OS
 

I__CERTIFY__THAI__THISIS__ 
 AN_ OFFICIAL_ PULCTO 
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TEXIS AGRI CULT?'.L E;,_, : 'ST. , 1N,AT 

2415 East Hwy 83, Weslaco, Tcxas 7896
 

ith of September , 1985_; Readings tt'ken 8 a.m. 

Precipi - Avg. Evapor
0 tation Rel. ation wIt.')
 

AIR TEMP Amount Hum. Aii-ount irec- Characteristics of
 
;e I Max. Mhin. l , Inches Inches ticn Iv
ean % Miles -I,*'-


I_96 74 85.0 64.5 .19 59.0 SE V!.dew, PtI.'.cV!v.
 
97 73 ,S.O 
 63.5 .24 53. 0 S [;.5,'_ 
 _l_._r
 

- 96 79 87.5 66.5 .27 $6.0 SE L.cew, clear
 
97 77 87.0 E69.0 .30 107.0 S i.dew, ptly.cidy.
 
97 7 8
T9 _3.0 
 70.0 .00 125.0 S Clear
 
96 79 87.5 67.0 .30 140.0 S Ptlv.cldy.
 
97 78 87.5 64.5 .28 118.0 SE N.dew,_ tlv.cidv.
 
96 75 85.5 65.5 .27 53.0 SE H.dew, ptiv.ccly.

93 75 84.0 74.5 .30 69.0 SE H.oew, thunder, ptlv.cicv.

95 172 83.5 Trace 68.0 .13 64.0 SE H.dw,ptlv.c.y.

94 76 .0 69.5 .22 78.0 SE .dew, thun-er, ptly.c

96 74 85.0 68.5 .20 70.0 SE M.dew, thund2r, cldy.

90 74 82.0 .22 75.5 .18 75.5 SE 
 Rain, '1.dew, cidv. 
92 74 83.0 .10 73.0 .10 35.0 S L.fe, H.c .,,cldy.
87 73 80.0 .30 81.5 .13 53.0 t1W Rain, M.fog, deq, cldy.
79 73 76.0 .41 97.5 .16 70.0 NE Rain, cldy.
8T 7 72 79.5 .04 85.5 
 ..06 35.0 lNE 1.fog, H.aei, ptly.cldy.
91 73 82.0 78.0 .13 59.0 SE H.dcw, ptly.cidy.
90 74 82.0 .06 76.5 .12 69.0 SE H.dew, clear 
91 74 82.5 .02 73.5 .5 59.0 E Rain, L.dewi, cldy.
9T 70 80.5 Trace 70.5 .19 46.0 ___ Mf., H.de;. clear 
95 72 83.5 65.0 .17 37.0 S H.dei, clear 
9T 75 8 
 SE Y 

96 75 85.5 70.0 .20 -2. _oE M.dew, norther, clear
 
95 72 83.5 .15 67.0 .18 51.0 SW M.dew, clear
 
83 70 76.5 .10 80.0 .21 75.0 N Rain, cidy.

93 66 79.5 70.0 .18 58.0 NW L.dew, clear
 
94 70 82.0 70.0 .00 i2.0 SE L.dew, ptly.cidy.

93 76 84.5 69.0 .45 101.0 SE Ptly.cldy.
 

_ _ _ 65.0 .20 56.U !-%.d clear 

- T4 -TO- 62.0 98.- 8 overflow NA Rain, thunder, cdy., ncrtner-F-138.0 

2758 2204 21810 9.90 21645 5.51 22185
 
91.9 73.5 
 82.7 72.2_
 

,ar
'e
 

M +0.3 +3.0 +1.5 +5.62 -3.4
 
,al
 

umu
ed de
ture
 
ce -12.4 +9.0 -10.8 +3.59 -25.1
 

PRECIPITATION TEMPERATURE 
 NO. OF
 

9/02;04$05;
imated effective 8.50 in. Highest 97 o Date 07;23 Thunderstorms 4 
atest in 24 hrs. 8.50 in. Lowest 6 Date 9/30 Windston-is 10 
hail - in. Date of last killing frost Days: Clear 10 
sleet - in. in the spring or first Ptly.Cldy. 12 

snow -Fin. killing frost 8n the fall - Cloudy 8 Sleot 

dayswt .01 " or more 10 No. days with 32 or less - Snow - Hail.. 
£/
 



TEXAS 	 ;X ULTL; L', X2 2,:-'T TT :;TA IT 
2415 E. .,y. 83, Uesiaco, ,,xs 78596 

ith of October , 1985 ; P.e2adinqs t;:ken 8 a m 

Precipi- Avg. 'lvanar
tation Re j i I?;rJ. o: 

AIR TEMP 0 F Amount Hum. .:ount Ilirec- Characteristics ofte Max. Min. Mean Inches Inches ,.1ies tion ... Div
 
1 73 55 64.0 69.0 E . 3 ,. Ptlv.cidy.


0 56 68.0 14 . H.,, t','.cl .
8559 	 72_.0__4._.1 ;2.0t, I LI___ , ,2v.cid '. 
89 67 78.0 	 /5.0 1 .11 4 . SI L.fJc . H.de., cl:ar
76 65 70.5 	 65.0 .20 62.0 __ ;iort:,r, ptly C y. 
83 57 70.0 68.0 .20 '4 0 IIQ H.dea, clear
 

S';7 60 73.0 73.5 .15 " _ H.,, cIe-ar
 
3 0 69 79.5 74.5 .12 -6-9 U - M.dew, ptly.cl Y.
 
I 91 75 83.0 73.0 .13 12.;. 0 S I__
M.de'v Pt-lyc d


F 91 76 83.5 71.0 .14 '114.0 S. L.fog, H.ue.,1,_y.clay.
 
I 	 89 74 81.5 75.0 .18 90.0 E H.dew, ptIy.c1dv,.
 

92 72 82.0 74.0 .18 ,4.0 SE H.dew, ptIyY.cI;'.
 
i 90 74 
 U2.0 ____ 73. 77 74 . S . pti730c..1 

1 93 77 85.0 70.0 .08 I101. SE H. c'a. ptIy. 
80 76 78_._0 87.0 .17 95.--. SE H.aew, ptly.cldv. 
82 68 75.0 0.34 88.5 .12 70.0 11 Rain, t1.fog, H.dew, cldy. 
88 69 78.5 0.02 80.0 .08 51.0 SE Rain, H.dew, cIdy. 
89 73 81.0 Trace 75.0 .11 9. SE- Rain, H.dew,p-jv.cldv. 
8F 76-82.0 80.5 .13 94.0 SE L.fog, H.dew, _-ltIy.cIdy. 
82 73 77.5 0.12 87.0 .10 63.0 N Rain, M.fog, H.oew, norter, 
85 72 7 - 0.22 82.5 .08 46.0 N L.fo., H.dew, cidy. 
85 72 78.5 Trace 78.0 .08 32.0 N Rain, cldy.


S 89 /11 8r. Trace 77.0 .0s 27.0 SE I4~fo.H L7 iy.cl y.
 
- 89 71 80.0 " 74.5 .09 35.0 SE H.fog, H.dew, cldy.
 
3 	 83 71 77.0 79.0 .12 47.0 NW H.fog, H.dew, ptly.cldy. 

84 68 76.0 0.28 73.5 .13 65.0 "l, M.fo, H.dew, ptly.cldy. 
83 64 73.5 67.5 .16 78.0 NJ L.dew, clear 

3 	 85 60 72.5 49.5 .26 105.0 I; Clear 
88 65 76.5 52.5 .28 120.0 1' Clear 

) 80 63 71.5 57.0 .30 106.0 N",W Clear 
1 83 54 68.5 61.5 .23 111.0 V1 Clear 
n 2651 2102 23765 0.98 22590 4.75 22630
 
in 85.5 67.8 76.7 72.9
 
)ar
"e
 

m-	 1.3 + 3.9 +2.7 -1.28 - 2.1 
-mal
 

:umu
:ed de
'ture
 
ice -13.7 12.9 -8.10 +2.31 -27.2
 

PRCPITATION 	 TEMPERATURE NO. OF
 

:imated effective -0- in. Highest 93 0 Date 10-14-85 Thunderstonis -C
;atest in 24 hrs. 0.34 in. Lowest 5 0) Date 1C-31-5 Iindst r. 1 
flail - in. Date of last killini frost Days: Clear_ 
sleet - in. in the spring or first Ptly. Cldy. : 
&now - in. killing frost in the fall Cloudy 6 Sleet 

SS.. , -C.days 	with .01" or more 5 No. days with 320 Or 


Reading not taken
 

http:ptIyY.cI


I L/ IJ t2I L 'UL I 0 ,'IL L \r "-A i L itI L I 

2415 E. Hhy. 83, ,eslaco, Texas 7t:56 

th op November , 1985; Readings taken 8 a.m. 

Precipi- Avg. Evapor
tation Rel. ation WIND 

AIR TEMP OF Amount Hum. Amount Direc- Characteristics oF 
e Nax. Min. I tlan Inches % Inches Miles tion Day
 

90 63 7, .5 66.0 .11 42.0 SE__ 2.dew, cldy.
 
66 56 61.0 74.5 .22 135.0 NW _,Nortner, cldv.


7 6_- _6.5 57. 0 .20 8".0 NW i.',.a_, car" __ 


79 46 62.5 52.5 .16 29.0 SW L.dew, clear 
81 49 65.0 58.0 .15 21.0 N L.dew, clear 
85 54 69.5 64.0 * 22.0 S ILioew, clear 
86 62 7470 68.0 .31 68.0 S H.dew, clear 
86 63 74.5 70.0 .16 42.0 SE [l.devw, clear 
87 69 78.0 69.5 .11 98.0 SE I1.dew, clear 
87 73 80.0 76.5 .15 111.0 SE i-i.cdew, ptly.cldy. 
86 75 80.5 0.23 84.0 .10 111.0 SE _ ,_ in, ptly.cldy. 
87 75 81.0 78.0 .08 118.0 E L.dew, ptly.cldy. 
88 72 80.0 78.0 .11 86.0 SE llUew, pTly.cldy. 
86 72 79.0 75.5 .11 91.0 SE H.dew, ptly.cldy. 
8T 70 78.5 75.0 .12 99.0 SE H.dew, clear 
64 59 61.5 0.38 99.0 .18 94.0 NW Rain, cld. 
85 59 72.9 Trace 79.0 .49 W .o. H.devi, cldy. 
85 62 73.5 79.0 .04 82.0 SE I H.dew, ptly.cldy. 
87 72 79.5 74.0 .10 109.0 S M.dew, ptly.cldy. 
63 63 63.0 0.13, 72.0 .12 91.0 NW Rain, norther, cldy. 
61 52 56.5 75.0 72.0 Cldv.S62 NW 
76 53 64.5 85.0 .10 43.0 N M.dew, cldy. 
86 60 73.0 0.09 82.0 .03 37.0 SE Rain, fog, ptly.cldv. 
87 71 79.0 76.0 .04 72.0 SE Fog, H.dew, ptly.cldy. 
86 72 79.0 77.0 .09 86.0 SE H.dew, ptly.cldy. 
85 73 79.0 _ T75 .07 109.0 SE H.dew, ptly.cldy. 
82 72 77.0 81.5 .10 92.0 S H.dew, norther, cldy. 
72 60 66.0 0.02 93.5 .09 45.0 NW H.fog, H.deq, cldy. 
81 61 71.0 80.0 .06 57.0 N M.fog, L.dew, cldy. 
87 62 74.5 72.0 .06 40.0 SE H.dew, clear 

2441 1898 295 0.85 24 3.52 223W50 
in 81.4 63.3 72.3 75.0_ 
)a r
-e 

xm + 3.4 + 6.2 +4.5 -0.45 + 2.3
 
,-al 

:umu
:ed de
,ture
 
ice -10.3 +19.1 -3.6 +1.86 -24.9
 

PRECIPITATION TEMPERATURE NO. OF
 

;imated effective -0- in. Highest 90 0 Date 11/01/85 Thunderstorms -0
0.38 in. Lowest 46 o Date 11/04/85 Windstoms 16
!atest in 24 hrs. 

hail -0- in. Date of last killing frost Days: Clear 9 

sleet -0- in. in the spring or first Ptly. Cldy. 11 

sn'ow -0- in. killing frost n the fall - Cloudy 10 Sle:t 
days with .01" or more 5 No. days with 32 or less - Snow - "" 



ird irrigation - reading not taken 



MET[ODLOGIC,.' F."9 
TEXAS AGRICULTURL [XK.I2'.:iT STATION 

2415 E. Hwy. 83, Weslacc, Texas 78596 

h of December , 1985 ; Readings takcn 8 a.m. 

Precipi- Avg. Pvapor
tation Rel. ation !.IND

OF AIR TEMP Amount Hum. Amount Direc- Characteristics of 
__ Max. Mi. ?lean Inches - Inches Miiles tion Day

76 71 73.5 61.0 .10 113.0 ___ __ L.dew, norther, cldv.
55 41 4c;.0 53.5 .27 - Cldv.

- 2 41 51. 59.5 .19 4-177w Cl dY.
76 48 62.0 68.0 .21 47.0_ Cidy.

67 52 59.5 

71 

66.0 .06 34-. 0 N L.dew, cldy.

41 56.0 62.0 .04 36.0 NWQ L.dew, clear
 

80 45 62.5 
 65.5 -.19 20.0 E H.dew, clear 
83 51 67.0 66.5 .09 4".0 SE M.dew, ptly.cldy.
83 63 72.5 75.0 .09 75.0 SE .. dew, ptly.cldy.

85 68 76.5 75.0 .07 111.0 N Norther, cldy.

81 73 77.0 Trace 84.0 .07 SE
125.0 Rain, tly.cl dy. 
- 4543 44.0 Trace 97.0 ' .21 8J.0 NW rain, L.-e.,:, cldV. 

- 56 39 47.5 0.17 69.0 .11 69.0 N Rain, H.dew, clear
 
56 32 
 44.0 67.0 .04 56.0 N Frost, clear
 

32 48.5 71.0 .29 24.0 N Ptlv.cldy.
69 30 49.5 72.0 .02 19.0 N 1.dew, cldy.
55 50 52.5 0.06 98.5 .05 49.0 T Rain, M.dew, norther, c1dy.
59 48 53.5 0.54 74.5 .4 95.0 N 
 Rain, H.dew, thunder, cid,'.

65 42 53.5 - 85.0 .01 50.0 NW I1.dew, ptlv.cldy.

62 42 52.0 98.0 .06 29.0 N I.dew, cldv.
 
64 55 59.5 0.04 96.0 .02 45.0 NW Rain, foc, cldy.
 

- 68 57 62.5 0.06 92.5 .02 29. 1 Rain, fog, cldy.

74 59 66.5 74.0 .02 36.0 
 NW Ptly.cldy.

65 51 58.0 
 65.0 .07 35.0 S Ml.fog, H.dew, ptly.cldy.
62 41 51.5 67.0 .09 39.0 NW L.dew, clear
 
70 42 56.0 73.5 .12 59.0 
 N Cldy.
 
77 55 66.0 76.0 .04 64.0 S 
 11.fog, H.dew, ptly.cldv.

62 56 59.0 
 95.5 .06 49.0 .1,. H.fog, H.dew, cldy

69 56 62.5 81.0 .02 34.0 N Fog, cldy.
80 58 -6 9.0( _ _ 76.0 .05 34.0 N H.foq, cldy.

88 58 73.0 58.5 .04 54.0 S M.fog, H.dew, clear


'2130 1540 18345 0.87 23230 2.82 16960
 
68.7 49.7 
 59.2 
 74.9 

- 3.9 - 2.1 -2.3 -0.40 - 0.4 

U

de
re
 
-14.2 +17.0 -5.9 +1.46 -24.5
1i1 

__1__ __1_ __1_
PRECIPITATION 
 TEMPERATURE NO. OF
 

ated effective 0.60 in. Highest 88 0 Date 
 12-31-85 Thunderstorms 1
 
est in 24 hrs. 0.54 in. 
 Lowest 30 Date 12-16-85 Windstorms 7
iI - in. Date of last killing frost Days: Clear 6e@et - in. in the spring or first Ptly. Cldy. Ii 
ow - in. killing frost n the fall C1e '*- P Sl - -t ays with .01" or more 5 No. days with 32 or less 3 Snow - iail 

,.. 
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for
 

LEWIS E. CLARK
 

Seed Technology Consultant
 

Education
 

1959 - B.S. Degree in Agronomy, Texas Tech University.
 
1961 - M.S. Degree in Plant Breeding, Texas A&M University.
 
1967 - Ph.D. Degree in Plant and Soil Sciences, Texas A&H University.
 

Employment
 

1959 -	 Texas Department of Agriculture Seed Division. Work
 

consisted of purity analysis, germination testing, and seed
 

certification.
 

1960 - 1962 	 Texas Agricultural Experiment Station. Work was with corn,
 

sorghum, cotton, and wheat.
 

1962 - 1973 	 Department of Soil and Crop Sciences, Texas A&M University.
 

Resp6nsible for seed testing laboratory and carried on
 

quality control for Foundation Seed Program as well as seed
 

quality research.
 

1973 - Present 	Texas Agricultural Experiment Station. Research consists of
 

breeding for drought resistance in sorghum and cropping
 

systems with sorghum, wheat and cotton.
 


