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CHAPTER I.
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ORIENTAL FRUIT FLY MANAGEMENT PROGRAM IN GUIMARAS ISLAND

ABSTRACT

An island-ioide implementation of male annihilation and the first trial releases of

sterile fruit flies in Guimaras were the two important activities conducted in 1997. Male

anniliilation treatment (MAT) ivas conducted six times from February to November 1997

with a total of 525,534 fibcrboard squares baited with methyl eugenol-toxicant solution,

distributed in all areas of Guimaras. The effectiveness of MAT was evaluated by tzuo

methods: trapping and fruit collection. Average number of flies caught per trap per day

(CPTD) in 1997 was compared with those in 1996 before MAT was applied. Data showed

percent reduction of CPTD increased from 13.2% in March to 98.4% in October.

However, inspite of more than 90% reduction in CPTD, many fruits were still infested

by fruit fly larvae. The data showed that MAT only reduced male density but not female

density although the number of pupae collected per kilogram of fruit sample xoas smaller

in 1997 than in 1996. In both years, fallen fruits contained more fruit flies than picked

fruits. Main fruits infested were mango, guava and starfruit. The first island-wide sterile

insect technique (SIT) was conducted in November 29 with. 2.9 million sterile flies and the

second in December 14 and 16 with about 10.6 million sterile flies. In addition, ground

release of sterile flies was conducted during the second release in 11 barangays with CPTD

values of more than 1. Evaluation of the effectiveness of SIT was done by trapping and

fruit collection.

OBJECTIVES

The project aims to suppress/manage the wild

Oriental fruit fly (OFF) population in Guimaras prior

to the release of sterile fruit flies. Specifically, the

project aims to:

1. Expand Oriental fruit fly production at the PNRI

entomology laboratory

2. Conduct island-wide male annihilation

treatment in Guimaras

3. Conduct ground/aerial releases of sterile flies

4. Conduct quality control of mass produced flies

5. Evaluate the effectiveness of MAT and SIT

MATERIALS AND METHODS

Oriental Fruit Fly Production

Oriental fruit flies originally collected from

infested fruits in Guimaras were reared and

maintained at the PNRI laboratory. Eggs laid by

adult females were collected weekly eight to ten

days after adult emergence from oviposition

receptacle provided with a wet sponge to stimulate

the adults to lay eggs. Eggs were collected until

adults are 30-40 days old. About 4 ml_ of eggs were

seeded per tray containing about 5 kgs. of artificial

diet developed at PNRI. The artificial diet is made

up of the following ingredients: yeast, rice bran,

cooked yellow sweet potato, sugar, muriatic acid,

sodium benzoate and water (Rejesus et al., 1975).

One diet preparation using the diet mixer yielded

22 to 24 trays of diet. Seven days later, the larvae

were allowed to pop out of the diet into the water

and then drained to collect the larvae. The larvae

were then placed in pupal boxes containing coir

dust for pupation. For quality control, tests

conducted include: percentage egg hatchability,

pupation, weight of pupae, adult emergence, fliers



and sex ratio. Each test consisted of 100 samples

replicated five times.

Male Annihilation

Beginning in February 1997, an island-wide

male annihilation treatment was done through the

use of particle board squares (PBS) (5 x 5 x 1.8 cm.)

impregnated with 10-12 ml_ lure toxicant containing

90% methyl eugenol and 10% malathion to reduce

field population of male OFF prior to

implementation of sterile fly releases.

For ground application, PBS were tied with Gl

wire prior lo soaking on the lure toxicant. Allocated

number of PBS per barangay were placed in black

vinyl bag and transported to target areas. The area

covered for ground application included areas

planted to various fruit trees, coconut, bamboo

orchard, residential and school site. Ground

application was done by hanging PBS preferably on

host trees if present at the density of 4 PBS per

hectare.

Aerial application was done using a light

Cessna plane of the Bureau of Plant Industry (BPI).

Impregnated PBS were packed in screen bag

containing 200 pieces per bag and transported to

lloilo airport a day before the scheduled

distribution. This was done in forested areas at the

rate 2 PBS per hectare. A flight could be finished

within 30-40 minutes depending on the area

covered with a flight velocity ranging from 40-70

kph at an altitude of 300-600 ft above the ground.

Evaluation of the Effectiveness of MAT

a. Trapping

Two monitor traps baited with toxic methyl

eugenol were placed in each of the 93 barangays

and flies caught were collected at 15 days interval.

The number of flies caught was counted and

expressed as CPTD (average number of flies caught

per trap per day).

Average CPTD during MAT period in 1997 is

compared with those in 1996 before MAT was

applied. Percentage monthly reduction of CPTD

from 1996 to 1997 was calculated using the

following formula:

(CPTD in 1996) - (CPTD in 1997)

(CPTD in 1996)

Negative value of percentage reduction was

ignored.

b. Fruit collection

Host fruits were collected every month at

random from 5 municipalities. Fruits were collected

from the tree (picked fruits) and ground (fallen

fruits). Collected fruits were brought to the

laboratory, classified according to kind, counted

and weighed. These fruits were placed over sawdust

for pupation of the larvae. After seven to ten days of

holding, the sawdust was sifted to collect the pupae.

Pupae obtained were placed in small plastic

containers inside screen cages for adult emergence.

The degree of fruit infestation was computed based

on the number of fruits infested over the total

samples and the number of pupae per kilogram of

infested fruits was determined.

Sterile Insect Technique

Pupae mass reared at the PNRI laboratory were

marked with fluorescent dye and placed in

polyethylene plastic bags. Each bag contained about

460 g (ca. 950 mL) pupae. The polyethylene bags

were packed in carton boxes (48 bags/box) with ice

packs as coolant material and irradiated with a

minimum and a maximum dose of 500 and 790 Gy,

respectively using the multipurpose 790 Gy Gamma

Irradiation Facility at the PNRI. One box contained

approximately 1.6 million sterile fruit fly pupae.

Transport of Sterile OFF Pupae

The pupae were transported in carton boxes to

lloilo via Philippine Airlines (PAL) commercial

flight. Upon arrival at lloilo airport, the pupal boxes

were loaded again to an air-conditioned vehicle and



then to a hired pumpboat going to Buenavista wharf

and then finally delivered to the fruit fly holding

laboratory located near the Guimaras airstrip in

McLain using the NMRDC vehicle. Transport of

sterile pupae from PNRI to lloilo was done in two

batches at one day interval for every release

schedule.

Bagging and Holding of Sterile Pupae

About 100 g pupae were placed into each

paper bag containing paper strips and sugar paper

for adult diet, then the bag was folded twice and

stapled securely across the top. Bagged pupae were

placed in the pupal racks arranged in a uniform

distance for proper air circulation. The temperature

of the holding room was maintained at 23°C to

27°C.

Release

Figure 1 shows the flight course of the plane for

the release of sterile flies. Aerial release was done

using BPI Cessna plane with a funnel installed at the

rear left side opening of the aircraft as passage for

bag droppings. About 230-250 pupal bags were

loaded in each flight.

Ground release of sterile flies was conducted in

areas where CPTD was more than one and places

with fruit infestation. This was done one day before

adult emergence.

Evaluation Method for SIT

In the evaluation for the effectiveness of MAT,

flies trapped were simply counted and CPTD was

calculated. In SIT evaluation, captured flies are

needed to determine whether the flies are sterile or

wild using fluorescent dye detection method either

by whole body or by head crashing detection

method. In the former, a small amount of solvent (4

parts acetone: 1 part ethyl alcohol) was dropped on

the body of the captured fly placed on a filter paper

to dissolve the fluorescent dye and detected under

a UV lamp. In the head crashing detection method,

the head of the fly was crashed on the paper before

dropping a small amount of solvent.

The number of flies detected with dye is named

M (marked) or sterile and the number of flies

without dye as U (unmarked) or wi ld.

Quality Control Tests

Samples of sterile pupae were taken upon

arrival to Guimaras to check the quality of sterile

flies to be released. Quality control tests include

adult emergence rate, flight ability, sex ratio and

longevity. All tests were conducted in the holding

room.

On the actual date of release, the quality of

sterile flies was likewise tested. One bag was

marked, loaded in the plane, brought back after

each release and hung under the tree. The bag was

examined after 3 days.

Information Campaign

To effectively disseminate information about the

objectives of the project and obtain reactions/

support from the target clienteles, a series of

information campaign was conducted. This was

done on the provincial, municipal and barangay

level.

RESULTS AND DISCUSSION

Oriental Fruit Fly Mass Production

From the 2 adult cages being maintained as

stock culture, the number of adult cages increased

to 10 in July to October, 13 cages in November and

20 cages in December. This is in preparation for the

first island-wide sterile fly releases in Guimaras as

complimentary to MAT scheduled in November

1997. The total number of 5-kg. larval diet prepared

from January to December was 1,572 trays

producing approximately 58 M pupae. About 1,215

trays of which ( ca. 53 M pupae) were prepared

only in October to December 1997.

Quality control of mass-reared fruit flies showed

an average of 90.4, 99.2, 96.4, and 93.9 percentage

egg hatchability, pupation, adult emergence and

fliers, respectively (Table 1). The average weight of

pupa was 13.37 mg and sex ratio was 54.9: 45.1



(male: female). The above data show that the quality

of flies produced at PNRI fall within acceptable

standards (Brazzel et al., 1986).

Male Annihilation

Ground and aerial applications were done at 50

days interval from February to November 1997. A

total of 6 applications of MAT was done with

525,534 pieces of lured PBS distributed in

Guimaras Island (ground-347,934 and aerial -

1 77,600) (Table 2). The application of MAT by both

methods, approximately covered 54% of the total

land area of Guimaras. The rest of the area not

covered are planted to crops which are non-target

hosts of fruit flies (ricelands, fish ponds, etc.)

The efficiency of male annihilation in reducing

male fruit fly population was evaluated based on

monthly CPTD in 1996 when MAT was not applied

and monthly CPTD in 1997 during the application

of MAT. The monthly reduction in male fruit fly

population is shown in Table 3 and Fig. 2. From

March to June, a significant reduction in fruit fly

population was observed. A slight fluctuation with

a downward trend occurred in August. The highest

percentage reduction was observed in October with

98.4. Generally, the applications of MAT at regular

intervals significantly reduce male fruit fly

population in the island. These results further

showed that planned SIT could be followed.

Sterile Insect Technique

The island-wide SIT was first applied in Nov.

25-29 (Batch 1) in Guimaras Province. The main

release was conducted in November 29 (Table 4).

For the second and third batches, aerial releases

were conducted in Dec. 14 and 16, respectively.

Two flights for batches 1 and 2 and three flights for

batch 3 were made with dropping interval of one

bag per 5 seconds. A total of 2, 192 bags or

12,895,079 sterile flies were released by aerial

applications.

In areas where CPTD was more than 1, ground

release of sterile flies was conducted. This was done

one day before adult emergence. A total of 36 bags

or 561,941 sterile flies were released by ground

applications.

Monitoring Fruit Fly Population

The monthly monitoring of wild fly population

and sterile fly recaptures is presented in Table 5.

The population of wild fly recorded in October was

suppressed to a low level after the fifth application

of MAT with less than one male caught per trap per

day (CPTD). A slight increase in mean CPTD was

recorded in November with the highest in Sibunag

(1.61) where fruiting of native guava was abundant

during this period. When release of sterile flies was

started in the last week of November, wild fly

catches monitored in December decreased in all

areas. In the succeeding months, the mean CPTD

still fall below one male/trap per day. This means

that a low population of wild flies is present in the

field. Sterile fly recaptures obtained in December

was comparatively lesser than wild fly catches as in

some cases it is zero. Although the density of the

sterile flies released in the field was low, the

suppression of wild fly population after male

annihilation followed by sterile fly releases was

achieved.

Quality Control

Table 5 shows the results of quality control tests

conducted on the sterile pupae sent to Guimaras. In

Guimaras, the mean percent adult emergence was

95.2 in the field with a mean percentage fliers of

91.9 while at the PNRI, percentage adult emergence

was 95.6 and percentage fliers was 86.8. The data

indicate that handling and transport of pupae from

Manila to Guimaras did not affect the quality of the

sterile pupae.

Fruit Collection/Inspection

The fruiting period of the different hosts of the

Oriental fruit fly in Guimaras is shown in Fig. 3. The

degree of fruit fly infestation on the different host

fruits inspected showed that guava (31.3) yielded

the highest number of pupae per kilogram fruit

samples (picked and fallen) followed by starfruit

(24.8), sineguelas (8.5) and mango (6.1) (Table 7).



Generally, infestation was high on fallen than on

picked fruits (Table 8).

The monthly fruit infestation in almost all areas

decreased after the implementation of male

annihilation followed by sterile fly release.

Information Campaign

A regular public information campaign about

the objectives of the project was made through

radio broadcasts (DYFM Bombo Radio and DYRI

Gintong Ani program) and barangay

meetings. .

An island-wide information campaign was

conducted on February 5, 1997 sponsored by the

Provincial Government. A total of 198 participants

including the municipal mayors or representatives,

barangay captains, SK chairmen, provincial and

agricultural officers, DA technicians and heads of

primary and secondary schools in Guimaras and

mango growers attended the campaign. The

schedule of MAT and sterile fly releases were given

emphasis. Likewise, the participation of concerned

barangay officials in the hanging of particle board

squares for the ground release was. solicited.

Precautionary measures to be undertaken during

aerial releases as well as the participation of all

students in the "Pulot dagas" operation were also

discussed.

Information about the project and its benefits to

the environment was printed in each pupal bags for

distribution.
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Fig. •,. Flight course of airplane for releasing sterile pupae.
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Fiq. 3. fruiting period of different hosts of Oriental
fruit fly.



'able I. Quality control data on OFF rearing at the PNR1 (January to December 1997)

Gen. Avc. Egg Egg hatch Pupation Weight of Adult Fliers Sex
Collection/ (%) (%) pupa (ing) Emergence (%) Ratio

wk (niL)

11

12

13

14

15

16

17

18

19

20

21

22

Ave.

175.80

202.68

173.97

199.00

190.28

147.90

180.53

204.50

184.63

219.00

173.83

204.51

87.33

89.46

87.79

90.33

88.70

89.73

93.40

91.40

91.60

89.65

91.80

93.53

90.39

98.70

99.70

98.67

100.00

100.00

99.40

100.00

97.00

100.00

99.70

98.55

98.48

. 99.18

12.80

13.65

13.19

12.91

13.22

13.06

13.80

13.60

12.85

13.05

14.28

14.11

13.37

98.70

96.98

94.83

96.20

98.60

96.40

95.00

97.40

97.20

93.70

95.00

96.84

96.40

97.30

93.82

91.42

93.60

97.60

94.00

93.00

97.00

95.80

92.80

93.07

87.12

93.88

56:44

46:54

48:52

47:53

52:48

53:47

-

51:49

46:54

53:47

53:47

50:50

50.4:49.5



"able 2. Male annihilation activities in Guimaras (February - November 1997)

Feb.

Apr.

July

Aug

Sept

Nov

Date

27-Mar. 4, 1997

15-17, 1997

7-9, 1997

. 18-19, 1997

. 30-Oct.l, 1997

. 3-4, 1997

Method of Application
and No. of PBS Distributed

Ground

78,672

52,410

52,410

52,4 10

59,622

52,410

Total 347,934

Aerial

32,200

no application

3 1,600

36,600*

40,600

36,600

177,600

Total PBS**

110,872

52,410

84,010

89,010

100,222

89,010

525,534

* Application conducted Aug. 26, 1997
**PBS - particle board squares



•fable 3. Percent reduction in male fruit fly population based on CPTD computed during
Male Annihilation Treatment (MAT) for 1996-1997 in Guimaras

Monlh

January

February

March

April

May

June

July

August

September

October

November

December

1996

0.26

0.25

0.68

0.71

1.47

97.17

36.80

10.28

13.34

13.98

6.95

2.48

1997

2.81

4.66*

0.59

0.34

0.43

3.24

1.57

0.87

0.69

0.23

0.59

0.17

Reduction
(1996-1997)

-2.55

-4.4 1

0.09

0.37

1.04

93.93

35.23

9.41

12.65

13.75

6.36

6.85

Reduction (%)
1996-1997 x 100

1996

0

0

13.24

52.11

70.75

96.67

95.73

91.54

94.83

98.36

91.51

93.14
|:MAT implemented (February 27; 1997)



4. Sterile fruit fly releases in Guiniaras November - December 1997)

Parameter Batch Batch 2 Batch 3

A. Total no. of pupae received
(million)

13. Date received

C. Date released

D. Total no. of bags utilized
Ground
Aerial

ii. No. of pupae/kg
Ground
Aerial

I\ No. of brgys. covered (ground)

G. No. of flights (aerial)

11. Total no. of sterile flies released
Ground
Aerial

4.3 7.23

Nov. 25, 1997 Dec. 9, 1997 Dec. II, 1997

Nov. 29, 1997 Dec. 14, 1997 Dec. 16, 1997

484

6,612

36
595

20,880
6,269

2,869,882
561,941

3,681,198

1,113

6,496

6,343,999



'able 5. Quality control data on mass-produced pupae for sLerilc fly releases in Guimaras

Batch Batch 2 Batch 3

Date of egg seeding
A. Vol. of eggs seeded (mL)
B. % Egg hatch
C. No. of pupae produced (L)
D. % Recovery of pupae
11 % Sterility

!•. Pupal Weight (kg.)
G. No. of pupae transported (M)
11. No. of ice packs

I. % Emergence
PNRI
Guimaras

Laboratory
Field

J. % Fliers
PNRI
Guimaras

Laboratory
Field

K. Longevity of adult

L. No. of released pupae (M)
iVl. No. of releasing bags ( aerial

and ground)
N. No. of released adults (M)

Lx 1/100
(). Estimated no. of adults flying

Nx J/100
P. No. of adults flying (no. of

empty pupae - no. of dead
adults in bag)

Q. No. of adults that fly out from
bag(M)

R. Temp. (°C) in transporting box
S. Temp. (°C) in holding room

Nov. 1, 1997
604

89.20
129.20
69.58

100

45.08
3.20

8

95.60

93.70
91.45

92.70

2.72

23.0
26.0

No. 25, 1997
508

90.00
107.75
63.70
91.94

64.50
4.3 1

7

97.20

88.70
99.86

76.30

3.92

24.0
26.0

Nov. 27, 1997
952

91.80
209.00

64.49
95.70

111.30
7.23

22

96.60

95.00
94.36

91.50

89.70
89.35

3.20
484

2.93

2.61

5,619.50

84.00
98.69

4.31
63 1

4.30

4.25

6,592.50

92.33
87.67

7.23
1,113

6.82

5.98

5,491.50

6.1

21.0
26.0



Table 6. Fluctuation of male fruit fly population monitored during (he island-wide male
annihilation activities (February-December 1997)

Date

February*

March

April

May

June**

July

August

September

October

November

December

Nucva
Valencia

11.96

1.35

0.81

1.07

9.46

2.04

0.81

0.4!

0.10

0.54

0.17

Buenavista

3.15

0.27

0.37

0.22

1.36

1.65

1.02

0.93

0.21

0.24

0.1 1

Mean

Jordan

4.42

0.86

0.17

0.34

3.36

1.68

0.42

0.56

0.19

0.26

0.21

CPTD

Sibunag

2.35

0.26

0.23

0.42

1.02

1.22

1.30

1.07

0.46

1.61

0.27

San
Lorenzo

1.40

0.19

0.10

0.10

1.00

1.25

0.78

0.50

0.19

0.31

0.08

Average

4.66

0.59

0.34

0.43

3.24

1.57

0.87

0.69

0.23

0.59

0.17

-MAT implemented (Febuary 27, 1997)
**Scheduled male annihilation activities postponed (no methyl eugcnol)



Table 7. Fruit fly infestation on different host fruits collected in 1997

I lost fruils

Mango

Guava

Starfruit

Calamansi

Chico

Papaya

Santol

Sineguelas

Atis

Avocado

Duhal

Guayabano

Mabolo

Macopa

Passion fruit

Bignay

Pomelo

Picked

Weight of Ave. no. of
fruit (kg.) pupae/kg,

fruit

5,703.00

487.70

396.40

199.75

127.30

139.10

1,283.30

41.70

80.30

88.40

3.70

54.80

12.50

3.90

13.95

2.10

10.50

1.00

18.-30

10.10

0

0.40

0.07

0.18

2.40

0

0

0

0

0

0

0

0

0

I

Weight of
fruit (kg.)

863.5

[71.0

194.0

23.6

0.9

-

2,215.0

5.14

-

0.6

-

-

1.0

-

11.5

-

1.0

^allen

Ave. no.of
pupae/kg,

fruit

11.20

44.25

39.50

5.80

6.70

-

0.23

14.60

0

0

0

0

0

0

0

0

0

Ave. no. of
pupac/kg.

fruit (picked
and fallen)

6.1

31.3

24.8

2.9

3.6

0.04

0.2

8.5

0

0

0

0

0

0

0

0

0



'able 8. Fruit infestation* data in 1997 (summary)

Months

January

February

March

April

May

June

July

August

September

October

November

Wt.

(kg.)

3 1.9

31.6

203.6

238.5

249.0

84.9

297.2

152.7

5.9

97.2

90.7

Fallen fruits

Total no.
of pupae
recovered

1,879

3,436

3,777

4,110

926

996

1,380

1,942

18

1,717

6,097

Avc. no. of
pupac/kg.

fruit sample

58.9

108.7

18.6

17.2

3.7

11.7

4.6

12.7

3.1

17.7

67.2

Wt.

(kg.)

1 1.3

29.7

18.0

35.1

298.6

5,180.7

1,665.6

310.8

255.4

200.9

JJJ.O

Picked Iruils

Total no.
of pupae
recovered

0

15

0

J)

357

5,587

741

1,628

168

1,204

7,848

Avc. no. of
pupac/kg.

fruit sample

0

0.5

0

0.1

1.2

1.1

0.4

5.9

0.7

6.0

23.3

*Wild fruits were excluded



FOOD IRRADIATION

ABSTRACT

The effects of gamma radiation for microbial reduction, bisect disinfestaiion and

shelf-life extension on rice, corn, mungbean and starter feeds were investigated. The tests

consisted of storage trials of irradiated rice and corn (microbiological, physico-chemical,

sensory and entomological) mungbean (entomological tests) and starter feeds

(microbiological and physico-chemical) under commercial conditions. In addition, feeding

trials of irradiated starter feeds were conducted on 16 experimental piglets. The results

indicated that irradiated rice and corn at a minimum dose of 0.5 kGy could reduce

significantly the insect pest luithout significantly impairing the quality of the products.

A shelf-life extension of about 3 months was obtained for irradiated rice and corn.

Preliminary results conducted on irradiated mungbean showed absence of live adult

weevils in all types of packaging materials at a dose of 0.25 kGy from 0 to 8 months of

storage. This is in contrast with results of non-irradiated mungbeans which showed heavy

infestation of insects after three months storage at room temperature.

Microbial analysis of the irradiated starter feeds at a dose of 6.0 kGy showed reduction

of about 3-4 log cycles. An average increase in weight of about 3.0 kg. was obtained in

piglets fed irradiated starter feeds.

OBJECTIVES

1. To establish the irradiation dose that wil l

control and eliminate microbial load and

insect infestation

2. To conduct microbiological, physico-che-

mical, sensory and entomological (rice and

corn), microbiological and physico-chemi-

cal (starter feeds) and entomological

(mungbean)

3. To conduct storage studies on irradiated

rice and corn for shelf-life extension

4. To determine the suitable materials for

packaging the rice and rice and corn.

METOODOLOGY

Rice and Corn

Small scale bulk-irradiation tests using rice and

corn were procured from the Quezon and Isabela

provinces. They were packed in 3 types of

packaging materials namely a) PPM C-50 sacks (Lot

1) b) polyethylene plastic (Lot 2) c) PPM C-50 lined

with polyethylene bags (Lot 3). Each package

contained 1 kg. of samples. Prior to irradiation the

moisture content of rice (10.0 %) and corn (7-8%)

were determined. The packaged rice and corn were

exposed to gamma radiation at doses of 0.5, 1.0,

3.0 and 5.0 kCy. After irradiation, all the treated

and non-treated samples were stored at the PNRI

laboratory room at ambient temperature (25-28°C)

relative humidity ranged between 68-72°C. They

were evaluated for microbiological, entomological,

physico-chemical and sensory (raw and cooked) on

a monthly basis. Packaging study were also

included during the period of study.

Mungbean

Survey of Mungbean Plantation

Trips were conducted to survey mungbean

plantation in different barangays of Pangasinan and

Nueva Ecija. Farm owners were interviewed



regarding harvesting, handling and storing

procedures of their mungbean produce. Samples of

mature mungbean pods were collected in the field

and brought to the laboratory. The samples were

placed in plastic jars, covered with cheese cloth and

observed for mungbean weevil infestation.

Mungbean Irradiation

About 0.5 kg. of mungbean samples were

packed in woven plastic sacks (WPS) and WPS lined

with polyethylene (PE) packaging materials. The

packages were sealed and then irradiated using

dosages of 6, 0.25, 0.5 and 1.0 kGy in three

replications. After irradiation, the packages were

placed in racks in storage room and examined at

two months intervals for 12 months for mungbean

weevil infestation.

Starter Feeds

Sample Preparation and Analysis

A 50 gm. starter feed sample was packed in

polyethylene bags and subjected to gamma

radiation at dose levels of 0, 3.0, 6.0 and 9.0 kGy.

After irradiation the sample was analyzed for effects

on microbiological and physico-chemical proper-

ties. Irradiated feed samples were stored at room

temperature for further analysis.

Feeding Trials

Starter feeds were irradiated at 6.0 kGy. and

were given to 16 experimental piglets. One batch of

two-month old piglets which were randomly chosen

were composed of 4 males and 4 females. Another

batch of piglets with the same age and numbers of

male and female were placed in separate pen. One

batch was given non-irradiated starter feeds.

Feeding was done for a period of 2 months.

SALIENT FINDINGS

Rice

Microbiogical Tests

The microbiological qualities of rice were

effectively improved by a gamma radiation dose of

5.0 kGy. There was an appreciable reduction in

total bacterial counts in the irradiated lots regardless

of packaging materials used during storage. A

reduction of 3-4 log cycles was obtained for the

irradiated samples. Similarly, for mold and yeast

counts a marked reduction in the range of 2-4 log

cycles was obtained. Coliform counts in the

non-irradiated samples shows higher contamination

up to period of 3 months while in the irradiated lots

(5.0 kGy) a minimum count of less than 3.0 MPN/g

was noted after 1 month storage.

Physico-chemical Tests

The quality of the irradiated and non-irradiated

rice after 8 months of storage showed the following:

1. There was no considerable decline in moisture

content between the irradiated and

non-irradiated during storage.

2. The gel consistency of the irradiated rice

increased considerably with increase in dose.

The values of the gel consistency of irradiated

rice ranged between 38-84.0 which fall under

medium to soft rating. This would mean

softness or tenderness of the irradiated rice

when cooked. This property indicates that the

irradiated sample does not harden even when

cold.

3. The fat acidity values of the irradiated and

non-irradiated rice during storage does not vary

significantly regardless of the type of packaging

materials used.

4. The amylose content of the irradiated and

non-irradiated rice remained during storage.

5. Rice water uptake ratio decrease with increased

rate of radiation. However, decrease in value

was not very significant during storage. Thus,

when the irradiated samples are cooked, they

would require less water to prevent softness in

texture.

6. The gelatinization temperature (at which 90%

of the starch granules gelatinized or have
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swollen irreversibly in hot water) of irradiated

and non- irradiated lots remained the same

during storage. An intermediate spreading

values of 3.0 to 3.2 were noted in both

treatments.

Entomological

The irradiated lots showed a mean average of

insects ranging from 0.33 to 14.0 at a dose of 0.5

kG after two months storage. The mean average

number of living adult insects in the non-irradiated

lots ranged from 0.33 to 56.0. In the non-irradiated

lots, insect infestation survived in all types of

packaging materials during storage. The

predominant species found in the non-irradiated lots

were O. surinamensis and A. advena. Absence of

Sitophilus sp. and T. castaneum were noted during

this study. Psocids were always present in the non-

irradiated lots from the start up to the end of the

storage.

Sensory Evaluation

Raw Rice

There was no considerable differences between

the organoleptic qualities of irradiated and

non-irradiated raw rice as to translucency and

brittleness. However, a decrease in the values of

color and gloss in the irradiated raw rice was noted

during storage. Overall acceptability of the

irradiated over the non-irradiated rice was not

significantly reduced.

Cooked Rice

The sensory attributes of irradiated cooked rice

were comparable with non-irradiated samples in

torms of gloss, stickiness, and tenderness. Both

treatments showed an off taste quality on the sixth

month storage period. The overall acceptability of

the irradiated rice was considerably reduced at a

dose of 1.0 kGy during 8th months storage.

Corn

Microbiological Results

The non- irradiated lots in all types of packaging

materials exhibited higher microbial counts than the

irradiated lots. At a dose of 3.0 kGy a marked

reduction of about 1-2 log cycle was obtained. A

dose of 5.0 kGy gave 3-4 log cycle reduction in the

total number of microbial counts. Similarly, mold

and yeast counts in the non-irradiated samples

showed a marked increase. Doses of 3.0 and 5.0

kGy gave 1-4 log cycle reduction in total mold and

yeast counts. The presence of mold growth

particularly Aspergilus sp. were noted in the

irradiated and non- irradiated samples.

Mold growth was clearly seen in the

non-irradiated lots during storage and it has been

noted that the samples were greenish in color due

to proliferation of mold and fungal contamination..

A considerable reduction of Coliform counts at a

dose of 5.0 kGy was obtained in samples packaged

in polyethylene bag and plastic sack materials.

Physico-chemical Results

The irradiated and non-irradiated lots exhibited

stability in moisture content during storage. The

crude protein of both treatments were also

maintained during storage. Crude fat was also stable

in the irradiated lots as well as the non-irradiated

lots. There was no significant difference in the value

of crude ash in the irradiated and non-irradiated

samples. These findings have shown that the

physico-chemical qualities of the irradiated corn is

favorably in comparison with the non-irradiated

corn.

Insect Infestation

There was heavy infestation in the non-

irradiated corn starting from the 3rd month up to

eleventh month storage. The irradiated lots showed

minimal insect infestation up to a period of 8th

months. The insects causing infestation of the

irradiated products were identified as T. casteneum,

O. surinamensis. The average mean counts of insect
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for non-irradiated corn was 204 per kilogram of

sample while irradiated lots showed 2.5 - 38.5. In

the irradiated lots, some of the packages were

broken as indicated by the increased insect counts

during the 10th to 11th month storage at a dose of

1.0 kGy.

Mungbean

Survey of Mungbean Plantation

Mungbean plantations were surveyed in

barangay Caramutan, Barangubong, San Bias, Pulay,

Pias, Tomana East and Tomana West in Pangasinan

and barangay Paitan, Baloy, Curba and Pugo in

Nueva Ecija. Mungbean were planted as catch crop

after harvesting main crops such rice, corn or

vegetables. These crop was cultivated in small scale

planted in an area ranging from 0.5 to 2.0 ha. Due

to lack of postharvest facilities and storing

technologies, farmers usually dispose mungbean

harvest by selling them immediately to prevent

damage from weevils even at a low prices.

Mungbean Irradiation

The test was conducted to disinfest mungbean

seeds by gamma radiation in WPS and PEpackaging

bags against mungbean weevil. Preliminary results

showed that no live adult weevils were observed in

all packages irradiated at 0.25 kGy and above from

0 to 8 months of storage. However, reinfestation of

other stored product insect such as sawtoothed

grain beetle, red flour beetle and psocids were

observed after 2 months of storage in WPS. In

contrast, high number of adult weevils were

observed in both unirradiated packaging materials

after 4 months of storage with a mean % damage

seeds of ranging from 91.7-83.6. After 6 months,

100% damage seeds by mungbean weevil were

observed in both unirradiated packages.

Starter Feeds

1. Microbial count of starter feeds irradiated at a

dose of 6.0 kGy was reduced to a 3-4 log

cycles.

adversely affected by irradiation at 6.0 kGy.

3. Irradiated starter feeds were completely

disinfested.

4. The color and texture of irradiated starter feeds

did not change.

5. Liveweight of piglets fed with irradiated starter

feeds was increased to an average of 3 kg. 6

weeks after feeding.

PROJECT PERSONNEL

Zenaida M. de Guzman

Jean Casyao, Ph.D.

Sotero Resilva

Mitos Tolentino

Luzviminda Ignacio

COLLABORATORS

National Food Authority

Philippine Rice Research Institute

2. Crude protein and moisture content were not
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IRRADIATION AS A QUARANTINE TREATMENT FOR ORNAMENTALS

ABSTRACT

The orchid weevil, Ordiidopliilus aterrimus (Waterhouse), was found the most

damaging and most difficult to control among the insect pests surveyed. The duration of

development of the different stages of orchid weevil were as follows: egg incubation was

7.20 ±1.46 days, larval period was 58.70 ±11.24 and the pupal period was 10.83 ±1.54

days. The total developmental period from egg to adult ivas 70.15 ± 12.04 days. The pre-

oviposition period of the adult female was 44.27 ± 12.18 days and the mean number of

eggs laid by a female per week was 3.95 ± 1.36 eggs. Radiosensitivety, in general,

decreased with the age of the orchid weevil; the adult was the least sensitive and the eggs

the most sensitive to radiation. However, radiosensitivity also varied loithin a

developmental stage. Pairing studies on orchid weevil showed that older adults (11- to 30-

day old) adults irradiated with 150 Gy and paired as IcfxU?and Ucfxl? laid eggs,

however, surviving larvae died 6 days after egg hatch. Melanization test for irradiated

orchid weevil larvae produced inconsistent results. A shorter vaselife was found on

Dendrobium cutflowers irradiated with 100 to 450 Gy. Among the different varieties of

Heliconia, the Parrot was the most tolerant to radiation. Irradiation affected the growth

of the seedlings and ready-to-bloom Dendrobium plants. It also affected the formation of

spikes on the latter. The percentage of dropped/wilted flowers in flowering Dendrobium

plant was higher on irradiated plants as compared with the control.

INTRODUCTION

The potential of the Philippines as a major

trader in the world's ornamental industry is

indicated by its exports of fresh blossoms,

decorative cut foliage and nonflowering or green

polished plants. From US$405,319 in 1982, the

value of ornamentals exported hit US$727,354 in

1987 and more than doubled to US$963,305 in

1990. However, this is a very insignificant amount

compared to the estimated world import market of

US$1.3 bill ion.

For the past years, quarantine treatment for

ornamental involved the use of chemical control

such as fumigation with methyl bromide or spray

with pesticides. However, with the adverse effects

of pesticides to human and environment, the use

of gamma radiation as an alternative quarantine

treatment for ornamental is deemed necessary to

realize the growth potential of the ornamental

industry and to produce quality ornamental as

source of foreign exchange earnings for the

country.

Therefore, the study was conducted to

establish an alternative quarantine treatment for

ornamentals intended for export.

METHODOLOGY

> Survey and Identification of Pests

Surveys of orchid pests particularly

Dendrobium were conducted in three gardens in

Laguna Province about 60 km south of PNRI and

10 km north of the University of the Philippines at

Los Baiios (UPLB). The gardens include: Varunee's

garden and Nene's garden in Calamba, Laguna

and Economic Garden of the Bureau of Plant

Industry in Los Banos. The survey was conducted
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at bimonthly interval from January to June 1992.

The Dendrobium plants were examined for the

presence of pests and the degree of damage

caused by the pests was observed in the field.

Immature stages of the insect pests were also

observed in the field. These stages of the insect

pests were brought to the laboratory and reared

until they attain the adult stage for identification.

In the survey, the owners were interviewed on

their crop protection practices in their respective

gardens and their observations on serious pest

problems encountered in their plants.

Survey on Orchid Weevil Infestation

Among the pests surveyed, rearing and life

history studies were conducted on the orchid

weevil since the pest was found the most

persistent and the most difficult to control. Both

the larval and pupal stages are spent inside the

pseudobulb or stem of the plant.

During the months of March and April 1992,

a survey on the degree of orchid weevil infestation

was observed in the three gardens. Twenty plants

were selected at random and labelled. Each plant

was examined for the presence of exit holes in the

pseudobulb, feeding punctures in the leaves or

presence of orchid weevil adults.

Rearing of Orchid Weevil, Orchidophilus sp.

Field-collected adults were reared in the

laboratory at 25.06 ± 1.17°Cand 72.88 ± 5.78%

RH in glass jars covered with nylon-organdy cloth.

Fresh Dendrobium leaves were provided two to

three times a week for them to feed on and

oviposit their eggs. Sexing of adult weevils was

done following the procedure of Buchanan (1935)

as cited by Mau (1983).

Orchid leaves were exposed to about 50

orchid weevil adults (25¥:25«") in nylon-organdy

covered jars for oviposition. Eggs dissected from

infested leaves were transferred on wet blotting

papers in petri dishes. Soon after hatching, the

larvae were individually transferred on cut stems

provided with artificial tunnel made by

puncturing the stem with a nail. The infested

stems were placed inside the test tubes (2.5 cm

diam, 20 cm) with nylon-organdy covers and held

in trays. Emerged adults were transferred to clean

vials provided with fresh Dendrobium leaves and

wet cotton rope.

Orchid plants in cages were infested with

adult weevils to augment the stock culture in the

laboratory. This was done by enclosing a

succulent pseudobulb with the weevils in nylon-

organdy bag tied at the base with a string or

rubber band. The adults were transferred to

uninfested orchids after three to four days.

Life Cycle Studies

Fresh leaves of Dendrobium were placed in

an oviposition jar. Two to three days after

infestation, the leaves were taken and soaked in

water for five minutes to soften the epidermis on

the sites of oviposition. The leaves were dissected

with the use of forceps or nail to serve as entrance

holes for the young larvae. After five to 10 days,

the larvae were removed from the leaves by

dissection and transferred to cut stems provided

with artificial tunnel made by puncturing the stem

with a nail. The infested stems were placed inside

the test tubes (2.5 cm diam; 20 cm ht) with nylon-

organdy cloth and held in trays for about a month.

After which, the stems were dissected and

checked daily thereafter to determine the insect's

stage of development. Larval period was

calculated by subtracting the length of the

incubation period from the egg to pupal stage.

The pre-oviposition period, fecundity and

longevity were determined using two methods. In

the first method, each pair of adult weevil (1 male:

1 female) was contained in a glass vial and fed

with fresh Dendrobium leaves. Eggs were

collected at weekly interval until death of the

female and the number of dead adults was also

determined. In the second method, field-collected

adult weevils (8 males: 11 females with unknown



date of emergence) were confined in a glass jar

and provided with Dendrobium leaves. Mortality

was taken at weekly interval. The number of eggs

laid per female per week was calculated by the

number of females alive at the end of the week.

Irradiation of the Different Stages of the

Orchid Weevil

Studies on the effect of irradiation on the

different stages of orchid weevil viz. egg (1- to 3-

day old and 4- to 7-day old), larva (2- to 4-day old

and 30-day old), pupa [early (not showing

browning) and late] and adult (pre-ovipositing

female x less than one month-old male and

ovipositing female x more than one month-old

male), were undertaken using the Gamma Cell

220 Irradiator at PNRI. The different development

stages were exposed to 150, 300 and 450 Gy

radiation doses. Unirradiated lot served as the

control. For each developmental stage, mortality

was taken and recorded daily. The larvae and

pupae were reared up to adult stage. The adults

were confined in glass vials provided with fresh

Dendrobium leaves. Dissection of infested leaves

was done at weekly interval to collect any egg laid

by the adult female.

Pairing Studies on Irradiated and

Unirradiated Adults

One- to ten-day old adults and 11- to 30-day

old adults were irradiated using 150 Gy using

Gamma Cell Irradiator. Adults were paired as

follows: Untreated (U)¥ x lid", Irradiated (I)? x

IV , U¥ x Itf and I? x \<f. The presence or

absence of mating, the number of eggs laid, if

there is any, and percentage egg hatchability were

noted and recorded for each pairing combination.

Melanization Studies

Newly-hatched larvae were placed in orchid

leaves punctured with forceps to serve as entrance

holes. The larvae were irradiated using 5, 10, 20

and 50 Gy doses, when the larvae reached the last

instar, they were placed in a freezer (-20°C) for 24

hours to kill them. The larvae were removed from

the freezer, laid on white background at room

temperature and observed for melanization.

Vaselife Determination of Ciitflowers

Following Irradiation Treatment

Dendrobium. Dendrobium cutflowers var.

Norashikin Blue Fairy were packed in boxes and

irradiated with 100, 150, 300 and 450 Gy using

the Multipurpose Gamma Irradiator. Unirradiated

lot served as the control. After irradiation, the

cutflowers were individually placed in test tubes

containing distilled water and kept at 25°C and

70-80% RH (Fig. 1). The number of dropped

flowers and wilted flowers was taken and

recorded daily. The data was analyzed using

Completely Randomized Design (CRD) with five

replications.

Heliconia. Heliconia cutflowers var. Parrot,

Parakeet and Sase were exposed to doses ranging

from 100 to 600 Gy using the Multipurpose

Gamma Irradiator of the PNRI to determine the

effect of irradiation on their vaselife. Unirradiated

cutflowers served as the control lot. Following

irradiation, the cutflowers were individually

placed in test tubes containing distilled water,

held in test tube racks and then observed daily

noting browning of bracts and browning/falling of

petals (Fig. 2).

The variety of Heliconia was based on the

description of Vergara (1991). The number of

dropped flower was counted and the degree of

browning of flowers and bracts was recorded

using the following rating: 0afresh, 1 =5 to 10%,

3 = 11 to 25%, 5 = 26 to 50% and 7 = 51 to

100% browning.

Irradiation of Different Growtli Stages of

Dendrobium Plants

Different growth stages of Dendrobium viz.

seedlings, ready-to-bloom and flowering were

exposed to 150, 300 and 450 Gy radiation doses

to determine if irradiation affects the growth

and/or flowering of Dendrobium. The data

collected include plant height, number of leaves,



number of stems/shoots for seedlings; plant height,

number of leaves, number of stems and formation

of spikes for ready-to-bloom; and number of

dropped and wilted flowers for flowering

Dendrobium plant. Five plants were used for each

dose or treatment replicated three times. The data

was analyzed using Randomized Complete Block

Design (RCBD).

RESULTS

Survey and Identification of Pests

Based on the survey, the commonly

encountered orchid pests include the snails,

millepede, mites and insects like orchid weevil

and thrips. Other pests like the scale insects,

mealybugs, grasshoppers, katydids and some

caterpillars of lepidopterous pests have been

reported by the owners or managers of the

gardens surveyed. However, these pests were not

considered of significant importance since they

are mostly general feeders.

Among the insect pests, the orchid weevil was

found present in the three gardens surveyed and

was most prevalent at the Economic Garden

especially in the dry months of March and April.

The adults are dark brown to almost dull black in

color with distinct longitudinal depressed lines or

furrows extending from the base to the apex of the

elytra. They are characterized by the projection of

the head into a snout used by the newly-emerged

adults in getting out of the pseudobulb after

emergence. Adult weevils feed on leaves, flowers,

pseudobulb and exposed roots of Dendrobium.

Damage is usually in the form of holes or cavities

made during adult feeding. Based on the

description of Buchanan (1935), the orchid weevil

was identified as Orchidophilus aterrimus

(Waterhouse). The identification was confirmed by

the International Institute of Entomology in

London. Photographs showing the different

developmental stage of the orchid weevil is shown

in Figs. 3-6.

Crop protection measures which include

weekly or bimonthly spraying of insecticides,

fungicides and foliar fertilizers is the usual practice

at the Varunee's and Nene's Gardens. However

at the Economic Garden, pesticide spraying was

not done regularly but only on a case-to-case basis

although fertilizer was applied at monthly

intervals.

Survey of Weevil Infestation

Results of the survey on orchid weevil

infestation are shown in Table 1. The data show

higher weevil infestation observed at the

Economic Garden as compared to the other two

gardens. The high infestation may be due to erratic

application of pesticide resulting in the rapid

multiplication of the pest or the insecticide being

used may not have been adequate to control the

weevils.

Life Cycle Studies

Sexing and Measurement of Adult Weevils

Sexing of field-collected orchid weevils

showed a low female to male ratio (1 ¥ :1.6c?) from

a total of 152 adults examined. The phenomenon

cannot be explained although our results were

contrary to those reported in Hawaii where they

got a ratio of 1.2¥:1c? (Mau, 1983). Body

measurements of the different life stages of the

weevil is shown in Table 2.

Oviposition and Incubation Period

The eggs of the orchid weevil are laid singly

in cavities caused by adult feeding. The egg is oval

and white- when newly laid later becoming

yellowish within a few days before hatching. Then

the mandibles of the developing larva become

visible as brown spots and later the head capsule

can also be observed as the egg hatched a day

later. Incubation period varied from 4 to 13 days

with a mean of 7.20 ± 1.47 days at ambient

conditions as determined from a total of 25 eggs.
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Larval Development

The newly hatched larva is yellowish with

light brown head and feeds readily into leaf tissues

after hatching. Dissection of infested plant showed

that the larval development occurred within the

pseudobulbs. The larva produced a gallery which

is oriented longitudinally and downwards from

the site of oviposition. The gallery is usually filled

with solid larval excrement or frass up to where

the grub is found. Mature larvae were 6 to 10 mm

long and 2 to 3 mm wide. The duration of the

larval stage, calculated by subtracting the length of

the incubation period from the egg to pupa,

ranged from 39 to 80 days with a mean of 58.70

± 11.24 days (n = 23).

Pupation

Pupation occurred within the gallery made by

the larva. The newly developed pupa was creamy

white in color. The eyes darken and become

visible to 2 to 3 days after pupation. Browning of

the eyes and rostrum and blackening of the wing

pads were evident on the 6th to 9th day. Prior to

adult emergence, the color of the wing pads and

rostrum deepened to black and dark brown,

respectively. Antennal segmentation and

browning of femoratibial joints, pretarsus and part

of the abdomen were also indicative that the pupa

is about to emerge. The pupa measured 5.51 +

0.68 mm long and 2.10 + 0.26 mm wide. Pupal

period ranged from 9 to 15 days with a mean of

10.83 ± 1.54 days.

Adult Emergence

The newly formed adult was light to dark

brown in color and became totally black in 2 to 3

days. The adult stayed inside the pupal cell for

sometime and started feeding only 6 to 10 days.

After emergence, sex ratio was determined to be

1:1.14 (male : female) (n = 22). Total developmen-

tal period, i.e. from egg to adult, ranged from 54

to 103 days with a mean of 70.15 + 12.04 days.

Pre-oviposition Period, Facundity and
Longevity

The pre-oviposition period of the female adult

weevil ranged from 29 to 66 days with a mean of

44.27+ 12.18 days. The mean number of eggs

laid by a female per week ranged from 2.0 to 5.33

with a mean of 3.95 + 1.36 eggs. Maximum adult

longevity was observed at 310 days (ca. 10

months). The number of eggs collected weekly

from field collected adults were also taken. The

mean number of eggs laid per female per week

based on the number of females alive at the start

of the week ranged from 0.2 to 4.0 with a mean of

1.69. The adults inside the oviposition jar lived for

approximately 20 weeks. It was also observed that

the females laid very few eggs during the first

month of confinement in the oviposition jar.

Irradiation of Different Developmental Stages

of Orchid Weevil

Results of the irradiation studies of the

different ages of orchid weevil eggs were

summarized in Table 3. Data shows that younger

eggs (1- to 3-day old) were more sensitive than

older ones (4- to 7-day old). Generally, insect eggs

have been found to be most sensitive to radiation

(Tilton and Browner, 1983) and this could be due

to a high degree of mitotic activity and lack of

differentiation which are correlated with

sensitivity to radiation (Bergonie and Tribondeau,

1959). Irradiation of young eggs resulted to 100%

mortality while for older eggs, mortality increased

with an increase in the dose applied. Significant

differences in egg mortality was observed among

the doses -used. Our results indicate that orchid

weevil eggs are more radiosensitive than eggs of

other species of beetles like Fuller rose beetle

(Johnson et al, 1990) and other species of

Coleoptera (Brower and Tilton, 1973, Brown et al,

1972 and Dawes et al, 1989). The larvae that

hatched from irradiated eggs lived for only five to

10 days.
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When 2- to 4-day old larvae were irradiated,

larval longevity was significantly shorter compared

with the control (Table 4). Treated larvae fed very

little to none at all especially those receiving

higher doses. In effect, treated larvae were smaller

and weaker compared with the control. In the

irradiation of 30-day old larvae, all larvae treated

with 150 and 300 Gy survived five days after

irradiation while only 8% of the larvae treated

with 450 Gy survived. However, no significant

difference was observed among the doses used

(Table 5). About 7% of the larvae treated with 150

Gy pupated but none emerged into adult.

From the data presented in Table 6, pupal

mortality was observed on early pupae (pupae not

showing browning) treated with 450 Gy. Also,

none of the surviving pupae emerged into adult. In

contrast, irradiation of late pupa resulted to zero

mortality and 100% adult emergence on all doses

used (Table 7). On the other hand, the longevity of

emerged adults decreased with an increase in

dose. Significant differences were observed among

the doses used.

Table 8 shows that irradiated pre-ovipositing

females paired with less than one-month old

males survived treatment five days after

irradiation. None of the adult females laid eggs

throughout the entire life span. The longevity of

the adults was also affected by exposure to

radiation. Similarly, all ovipositing females paired

with more than one-month old males survived

irradiation treatment five days after, irradiation

(Table 9). However, only adult females treated

with 150 Gy laid eggs but none of the eggs

hatched. Irradiated adults lived much shorter

compared with the control.

In general, the radiosensitivity of the orchid

weevil decreased with the age of the insect based

on the mortality obtained for each stage five days

after irradiation with dose ranging from 150 to

450 Gy. The adult was the least sensitive and the

eggs the most sensitive to irradiation. However,

within a developmental stage, the sensitivity of the

insect also varied with younger age being more

sensitive than older ones.

Pairing Studies on Irradiated and

Unirradiated Adults

Results of the different mating combinations

involving irradiated and unirradiated adults (less

than 10-day old and 11- to 30-day old adults) in

general showed a shorter longevity on irradiated

compared to untreated ones.

Tables 10a and 10b show that only mating

combination involving both untreated male and

female orchid weevil were able to lay eggs.

Mating was observed on all mating combinations.

However, only mating combinations involving

less than 10-day old untreated males and females

were able to lay eggs. In contrast with 11- to 30-

day old adults, eggs were also collected on pairs

I? x I V and U¥ x Itf. The eggs were able to

hatch into larvae. However, death of larvae

follows after 5 to 6 days.

Melanization Studies

Based on visual observations, last instar

orchid weevil larvae irradiated at first instar with

5, 10, 20 and 50 Gy and unirradiated control did

not show any significant difference in the degree

of melanization. From a total of 11 trials, none of

the larvae turned completely brown or dark

brown. Melanization test for irradiated orchid

weevil larvae produced inconsistent results.

Incomplete melanization or browning as shown

by brown or dark brown patches in the larvae was

observed on both treated and control even after

24 hrs (Figs. 7a, 7b and 7c). The results obtained

were not comparable to the ones obtained using

the Caribbean fruit fly (Nation, 1995).

Vaselife Determination of Cutflowers

Following Irradiation Treatment

Dendrobium

Studies on the tolerance of Dendrobium

cutflowers (var. Norashiking Blue Fairy) to varying

doses of radiation showed a shorter vaselife on



cutflower irradiated with doses ranging from 100

to 450 Gy. This was shown by a significantly

higher percentage of wilted and dropped flowers

on irradiated compared with untreated flowers at

two days after irradiation (DAI) onwards (Fig. 8).

More than 50% dropped and wilted flowers

occurred at 6, 10 and 14 DAI. There were no

significant difference observed between 100 and

150 Gy at 4 DAI onwards although still

significantly different from the control.

Heliconias

Based on the vaselife studies using different

varieties of Heliconia viz. Parrot, Parakeet and

Sase, the Parrot variety had the longest vaselife of

8 to 9 days (Fig. 9). Parakeet and Sase easily

showed symptoms of browning of tips and

dropping of flowers. Most of the flowers dropped

on the third day (Figs. 10a and 10b, 11a and 11b).

Among the varieties used, the Parrot variety was

also the most tolerant to radiation. It could tolerate

even a dose as high as 600 Gy (Figs. 12a and

12b).

Irradiation of the Different Growth Stages of

Dendrobium

Fig. 14a shows the response of Dendrobium
seedlings to different doses of radiation. Increment
in plant height and leaves of irradiated seedlings
were significantly lower compared with the
control. The effect of irradiation on seedlings was
more evident on the occurrence of change in leaf
color from green to somewhat rusty re.d (Fig. 13).

In contrast, on ready-to-bloom Dendrobium

plants, irradiation has no significant effect on plant

height but on the number of leaves and shoots

(Fig. 14b). Significantly lesser shoots were formed

especially at 300 and 450 Gy than those treated

with lower doses. In addition, only the

unirradiated plants produced flowers or spikes

(53%) during the seven-month observation period.

The formation of spikes in ready-to-bloom

Dendrobium plants was either delayed or

inhibited.

The effect of irradiation on flowering

Dendrobium plants is shown in Fig. 15.

Apparently, those irradiated Dendrobium plants

have a greater percentage of dropped and wilted

flowers compared with unirradiated ones.

CONCLUSION AND

RECOMMENDATION

Based on the data obtained, 300 Gy could be

used as the disinfestation dose for orchid weevil.

Studies on the effects of irradiation on the vaselife

of other cutfiowers, e.g. Heliconia, Oncidium,

Anthurium, etc. and other insects and mites of

quarantine importance should be conducted. In

addition, studies on irradiation effects on other

foliage plants for export particularly to Japan, e.g.

Dracaenia, leathery ferns, etc. should also be

included.

Melanization could not be used as an

indicator of irradiated orchid weevil since

incomplete melanization or browning was

observed in both irradiated and unirradiated

larvae.

Studies to determine the lowest sterilizing

dose in orchid weevil and on the reproductive

system of adult male and female weevil following

exposure to gamma radiation should be pursued.

PROBLEMS ENCOUNTERED

1. The additional tests on the vaselife of

irradiated Dendrobium cutfiowers in

controlled temperature from harvest to

irradiation have not been pursued due to the

unavailability of the cutfiowers. The garden

where we obtain cutfiowers became heavily

infested with the weevil. As a result, they

stopped growing Dendrobium to eliminate

the source of infestation.

2. The long life cycle of the orchid weevil would

not allow us to complete some of our

biological and experimental tests.
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3. In the dissection of the adult weevil for

reproductive system study, difficulty was

encountered in the separation of the

reproductive organs. Therefore, techniques

are being looked into to eliminate this

problem.
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FIG. I. Experimental set-up for Dendrobium cut/lowers exposed to
gamma radiation.

FIG. 2. Experimental set-up for Heliconia cutflowers exposed to
gamma radiation.



FIG. 3. Orchid weevil egg (30 X)

FIG. 4. Orchid weevil larva (30 X)
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/''/G. 5. Orchid weevil pupa, ventral view (30 X)



FIG. 6a. Orchid weevil adult \emale

FIG. 6b. Orchid weevil adult male



TABLE 1. MEAN % INFESTATION OF ORCHID WEEVILS IN THREE GARDENS

GARDENS
% InfcslaLion

March 1992 April 1992

Economic Garden

Variance's Garden

Ncnc's Garden

57.5

30.0

40.0

47.5

52.5

TA1}LE2. MEAN BODY MEASUREMENTS OF THE DIFFERENT
DEVELOPMENTAL STAGES OF ORCHID WEEVIL

Stage

Egg

Mature larva

Pupa

Adult

Body width
(mm)

0.5U0.07

2.66±0.35

2.10±0.26

2.18dbO. 16

2.360:0.27

Body length
(mm)

0.8U-0.07

8.75±1.25

5.51i0.68

4.47i0.31

4.85:1:0.52

No. of Individuals

34

16

20

30

30



I

TABLE 3. PERCENT MORTALITY OF YOUNG;l AND OLDb ORCHID WEEVIL
EGGS EXPOSED TO DIFFERENT DOSES OF RADIATION

Age of eggs • Dose Corrected egg mortality''
(Gy) (%)

l - 3 a 450 100.00 b
300 100.00 b
150 100.00 b
0 0.00 a

4 - 7 b 450 74.89 d
300 28.87 c
150 8.78 b
0 0.00 ;i

aData are the means of 5 replicates. Means followed by the same letter in each column are not
significantly different (P = 0.05, DMRT).

TABLE 4. PERCENT MORTALITY OF 2-4 DAY-OLD ORCHID WEEVIL LARVAE
EXPOSED TO DIFFERENT DOSES OF RADIATION AND LONGEVITY
OF SURVIVING LARVAE

Dose Longevity a Pupation Adult
(Gy) (days) Emergence

450

.300

150

0

a Data arc the means of 3 replicates. Means followed by the same letter in each column arc not
significantly different (P = 0.05, DMRT).

11.82c

11.83c

17.33 b

99.90a

0.00

0.00

0.00

85.00

0.00

0.00

0.00

81.00



TABLE 5. PERCENT MORTALITY, PUPATION AND ADULT EMERGENCE OF
30-DAY-OLD ORCIUD WEEVIL LARVAE EXPOSED TO DIFFERENT
DOSES OF RADIATION

Dose
(Gy)

i
450

300

150

0

Larval mortality
at 5DAIa (%)

8.00 a

0.00 a

0.00 a

0.00 a

Pupation "
(%)

0.00 d

0.00 c

6.60 b

86.67 a

Adult Emergence"
(%)

0.00 b

0.00 b

0.00 b

hjjj a

Longevity "
(days)

19.25 d '

26.25 c *

42.75 b "

83.38 a "

aData arc the means of 6 replicates. Means followed by the same letter in each column arc not
significantly different (P = 0.05, DMRT).

*
Longevity of surviving larvae.

**
Longevity of surviving larvae and pupae.

TABLE 6. PERCENT MORTALITY AND ADULT EMERGENCE OF EARLY PUPA
OF ORCHID WEEVIL EXPOSED TO DIFFERENT DOSES OF GAMMA
RADIATION

Dose Pupal mortality at 5DAI'1 Adult Emergence'1 Longevity
(Gy) (%) (%) (days)

450

300

150

0

aData are the means of 7 replicates. Means followed by the same letter in each column are not
significantly different (P = 0.05, DMRT).

Longevity of surviving pupae.
Longevity of surviving pupae and emerged adults.

28.57 a

0.00 b

0.00 b

0.00 b

0.00 d

38.09 c

76.19 b

100.00 a

9.56

12.62

21.50

54.69



LJJ

TABLE 7. PERCENT MORTALITY OF LATE PUPA OF ORCHID WEEVIL
EXPOSED TO DIFFERENT DOSES OF RADIATION AND LONGEVITY
OF EMERGED ADULT.

Dose Pupal mortality al 5DAI Adull emergence Longevity of emerged aduk "
(Gy) (%) (%) (days)

450 0.00 100 13.75 d

300 ' 0.00 100 21.00 c

150 0.00 100 29.00 b

0 0.00 100 88.50 a

a Data arc the means of 5 replicates. Means followed by the same letter in each column arc not
significantly different (P = 0.05, DMRT).

TABLES. ADULT MORTALITY AND LONGEVITY OF PRE-OV1POSITING
FEMALES AND LESS THAN 1-MONTH OLD MALES EXPOSED TO
DIFFERENT DOSES OF GAMMA RADIATION

Dose AdulL mortality at 5 DAI Adult longevity ;| Mean no. of eggs laid
(Gy) _ _ _ _

Female (?) Malc(Q

450 0.00 22.16 d 18.67 d 0.00

300 0.00 ' 25.16 c 20.83 c 0.00

150

0

0.00

0.00

28.00 b

64.00 a

> 20.00 b

49.40 a

0.00

1.00"

a Data arc the means of 5 replicates. Means followed by the same letter in each column arc not
significantly different (P = 0.05, DMRT).



TABLE 9. ADULT MORTALITY, LONGEVITY AND FECUNDITY OF MATURE
ADULTS (MORE THAN 1-MONTH-OLD) EXPOSED TO DIFFERENT
DOSES OF GAMMA RADIATION

Dose
(Gy)

450

300

isl

0

Adull mortality

0.00 a

0.00 a

0.00 a

0.00 a

at 5DAI Adult lour

Female (?)

14.77 a

15.53 a

23.49 b

60.48 c

;cvity"

Male (tf)

12.77 d

14.80 c

20.56 b

57.45 a

Mean no. of eggs laid

0.00

0.00

0.83

5.00

Egg hatchability
(%)

-

-

0.00

93.00

aData are the means of 5 replicates. Means followed by the same letter in each column are
not significantly different (P = 0.05, DMRT).

TABLE 10a. LONGEVITY, OV1POS1TION AND EGG IIATC1IAB1LITY OF THE
DIFFERENT MATING COMBINATIONS INVOLVING IRRADIATED (I)
AND UNTREATED (U) LESS THAN 10-DAY-OLD ORCHID WEEVIL
IRRADIATED WITH 150 GY.

Adult Pair No. of pairs Mean Longevity (days) No. of Eggs Egg Hatch
Laid (%)

Malc(tf) Female (?)

100UCXU?
UcTXI?
IrfXU?
IrfXI?

3
3
3
3

55
63.3
19

" 22.7

41
20

49.7
19

4
0
0
0

TABLE 10b. LONGEVITY, OVIPOSIT1ON AND EGG HATCHABIL1TY OF THE
DIFFERENT MATING COMBINATIONS INVOLVING IRRADIATED (I)
AND UNTREATED (U) 11- TO 30-DAY-OLD ORCHID WEEVIL
IRRADIATED WITH 150 GY.

Adult Pair No. of pairs Longevity (days) No. of Eggs Egg Hatch
Laid (%)

Malc(tf) Female ( ? )

Uo"XU? 2 100 83 4 100
UCXI? 2 62 43 1 100
l ^ X U ? 2 27 140 1 100
ItfXI? 2 16 13.25 0
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/•/G. 7a. Melanizalioii studies on orchid weevil.

7b. Mekmizalion studies on orchid weevil



FIG. 7c. Metallization studies on orchid weevil
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7'7C 9. Heliconia cut/lowers 3 days after irradiation showing
the dropped flowers
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FIG. 10a . Relationship of percentage dropped flowers and radiation dose on
Ilcliconia var. Sasc.
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FIG. 10b . Relationship of browning of bracts and radiation dose on lleliconia var. Saxe.
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FIG. 13. Irradiated Dendrobium seedling showing the change
in leaf color from green to rusty red.
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IMPROVING DAIRY CATTLE PRODUCTION AT FARM LEVEL

IN SOUTHERN LUZON, PHILIPPINES

ABSTRACT

One hundred three (103) crossbred dairy cows in 50 farms located in 2 project sites

(Laguna and Quezon) and managed at smallholder level by farmers belonging to 4

primary cooperatives were monitored.

To address the observed major constraint of long calving interval, measures to

improve breeding and nutritional management through vigilance in estrus detection, the

•use of milk progesterone RIA technology and strategic feed supplementation were

undertaken, using a simple feedmix formulation (BcmM) locally produced by a

cooperative-run feedmill. Pregnant coivs (n-30) in Project Site I, which received the

nutritional intervention at 2 months prior to calving till 3 months postpartum, resulted

in a significant reduction in tlie mean calving-to-conception interval (from 8.0 months to

4.4 months) as well as a decrease in the number of services per conception (from 2.2 to 1.2)

was likewise observed in the same site. The average daily milk yield/cow increase

significantly (PzO.Ol) in 42.1% and 60.6% of the cows in project site I (from 4.82 kg to

5.67 kg) and site II (from 4.54 to 5.76 kg.), respectively.

OBJECTIVES

1. To improve dairy cattle production and

productivity through an integrated

management scheme which applies a cost-

effective strategic nutritional supplementation.

2. To use progesterone radioimmunoassay
technology for reproductive management
program.

METHODOLOGY •

Project Sites and Animals

Laguna (site I) and Quezon (Site II) are located

87 km. and 120 km. south of Manila, respectively.

Site I is situated on plain land, on the banks of a

river, while site II is situated at the foot of Mt.

Banahaw. A total of 50 farms wherein 103 dairy

cows (i.ev 67 cows in 31 farms in 9 villages in

project site and 36 cows in 19 farms in a village in

project site II, managed at smallholder level, were

regularly visited. Most farms had 1-3 cows.

The strategic approach of nutritional

intervention was undertaken to help the cows

recover their energy balance and ovarian activity.

At the start of the Intervention phase, the majority

of the cows were at parity 3. These were subjected

to a dairy farming management scheme that

included the strategic feed supplementation and

improved breeding and health management. The

existing local sources and the baseline feeding

data were taken into consideration in the

formulation of a practical feed supplement to

address the undernutrition of cows at peripartum

period. >

Field Monitoring Activities

"On-farm" monthly monitoring activities by

the PNRI-BAI research group assisted by the NDA

field management technicians (Site I) and 4 farmer

CDTs (cooperative development technicians; 2 in

site I and 2 in Site II), consisted of observations on:

(a) cow body condition score (range, 1

(emaciated) to 5 overfat), (b) liveweights estimated
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through heartgirth measurements using a weigh-

band and a spring balance pulled to 5 kg. (c) feeds

and feeding management, (d) ovarian examination

by rectal palpation, (e) estrus, breeding and

calving events and (0 health events. A checklist

was used on-farm for recording of data. Collection

of milk (weekly for non-pregnant cows), forage/

feed (monthly form representative farms) and fecal

samples (bimonthly) were done.

Feed Supplementation

The supplemental (BcmM, 16.2% CP)
consisting of rice bran (49%), copra meal (49%),
dicalcium phosphate (1%) and salt (1%), was
formulated to supply the needed nutrients (energy,
protein and mineral sources) to the animals at
strategic times, i.e., 2 kg/cow per day to pregnant
cows from two months pre-calving till parturition
day, and 3 kg/cow/day to lactating cows till 3
months postpartum. Cows at these critical stages
are more responsive to nutritional supplementa-
tion.

Milk Production

The data were obtained from the National
Dairy Authority and form the Milk Collection
Centers in sites I and II.

Laboratory Analyses

Progesterone hormone in defatted milk was
analyzed by radioimmunoassay technique, using
progesterone solid phase RIA kits provided by
IAEA. Reproductive assessment of dairy-cows was
made based on the observed milk progesterone
concentrations, aided by rectal palpation. Feed/
forage samples were processed for chemical
analyses and feed evaluation.

Statistical Analysis

The field and laboratory data were
computerized using dBase program and analyzed
using Excel V and Systa/Minitab softwares.

RESULTS AND DISCUSSION

Project Sites

The farming system is coconut-based. Farm

size average is 2 Ha and grazing area for dairy

cattle is about 2 Ha. Dairy cattle management

level of technology is low-medium. The village

cooperators are mixed crop-livestock farmers and

they are mainly tenants. The majority at site II are

subsistence farmers, more that 50% of whom had

elementary education, while those at site I are

more accessible to technology inputs, being

located within the perimeter of the provincial

capital (Sta. Cruz, Laguna).

Animals' General Condition

The cows in Site I (Laguna) showed heavier

body weights (PsO.01) and improved body

condition (PsO.01) during intervention compared

to baseline phase. It was also observed that the

cows in site I had significantly heavier body

weights (PsO.01) compared with those in Site II

(Quezon) during both baseline and intervention

periods. The relatively low body condition scores

of the cows in site II reflect an undernourished/

negative energy status which may be due to

several factors such as heavy rains restricting

grazing time, reducing dry matter intake as well as

lower economic status/financial constraints in

maintaining baseline feed levels and inadequate

management including lack of animal shelter for

most cows which are kept in the open backyard al

nighttime, unlike those in site I where a greater

number are provided with semi-permanent sheds.

The live weights in the two sites gave mean
values of 387.5 + 45.7 kg. (n-124, site I) and
356.1 ±37.3 kg. (n = 68, site II), with very
significant difference between the 2 sites
(PsO.001).

Mean calving weights during the pre-

intervention period were 432 kg and 397 kg and

body condition scores, 3.4 and 3.1, in sites I and

II, respectively. In site II, the average calving
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weight of cows which conceived and calved

during the intervention phase (n = 13) showed an

increase in mean calving weight form 397 kg to

404.4 kg while that of cows in site I was

maintained at 432 kg. The importance of good

body condition and high liveweights at calving is

recognized, considering the positive correlation

between change in body weight and total milk

yield a day of milk peak.

The general decline in body condition of the

cows after calving (from month 1 to 7) was

observed during the baseline phase in both project

sites; moreover, the recovery of the cows in site II

was slower compared to those in site I reflecting

greater nutritional stress and lack of stored energy

to be mobilized to cope with lactational demand.

During the intervention phase, minimal loss in PP

body condition of the cows in site I was observed

vs. PP body condition scores at pre-intervention

phase. It was also observed that the PP mean cow

weights in the same site were heavier during the

intervention period compared to pre-intervention

period. The condition score profiles of cows in site

II during early lactation period wherein an earlier

trend toward recovery of body condition was

observed during the intervention period, reflects

an improvement in its energy balance unlike the

baseline data which showed gradual loss in body

condition score form months 1 to 5, postpartum.

These findings indicate the positive effect of

BcmM supplementation in minimizing body

condition losses and body weight losses during

the peri-partum period (Intervention Phase). The

positive correlation interval was reported earlier;

similarly for body weight loss and calving-to-

conception interval.

Feeds and Feeding

Feeding management is primarily based on

the utilization of pasture/native resources,

basically grasses, agricultural and industrial by-

products. Grasses commonly given to cows are

Paspalum conjugatum, Pennisetum purpureum

and Brachiara mutica as well as mixed forage

(grass-legumes); broad leaves, e.g., Pueraria

phaseoloides) and tree legumes; e.g., Gliricidia

septum, are sometimes given, at varying amounts.

Rice straw is given as supplement during the dry

months. Among the supplements given are rice

bran, copra cake and brood sow,/lactating

concentrate as well, are generally given in so far

as their financial status permit. Soya waste, spent

grain, molasses and coffee hulls, are utilized by

some farmers during pregnancy and lactation.

The cut-and-carry fresh roughage intake of the

cows during the pre-intervention period ranged

from 7-12 kg. (DMI, 4.3-4.5 kg). The total fresh

forage intake (26 kg.) gave a DMI daily intake of

7.6 kg. This value is within the ranged 6.5-8.5 kg.

(site I) calculated from the formula, 0.0748 (a + b)

+ 40.7c used as an initial point of reference.

However, a gap is apparent from the required

DMI, e.g., 9.4-13.2 kg for a 397 kg cow, base on

the formula, 105.8-148.7/kgWo7S

The hot humid environment in these sites can

also affect the level of feed intake at certain times

of the year which can alter milk yields and

reproductive performance. During the intervention

phase, the daily cut-and-carry fresh intakes per

cow were 15-17.8 kg. (site I) and 15-20 kg. (site

II). The total daily fresh roughage intakes including

daytime grazing were estimated at 39 kg. (Site I)

and 33 kg. (site II); Dry matter intake were about

8.5 kg and 7.7 kg., respectively. These values

hardly meet the minimum DMI requirement of the

dairy cow.

With the introduction of BcmM supplement

(16.2% CP), estimated total daily DMIs were

about 10.2 kg and 9.4 kg at 2 months pre-calving

till parturition time in sites I and II, respectively,

and about 11.0 kg and 10.2 kg., respectively

during PP months 1-3, assuming that the added

BcmM was on top of the baseline level of feeding

by the dairy farmers. However, there were some

farmers particularly in site II which were found to

have depended largely on the BcmM

supplementation as indicated by less feeds



purchased from the PALCON Cooperative Store.

The farmers concerned were reminded not to

discontinue the traditional supplemental level of

feeds.

Progesterone and Reproductive Performance

Based on progesterone RIA, the first

postpartum progesterone were observed in the

cows monitored during the baseline phase was

38.0+17.1 days (n = 36) and during the

intervention phase was 27.6 + 18.00 days (n = 5).

The mean calving to fist estrus interval was

76.0±37.1 'days (n = 27) while the mean

postpartum anestrus interval was 75.5 + 2.2 days

(n = 96, Baseline) and 68.8±34.2 days (n = 14,

Intervention).

The mean calving to first service intervals in

sites I and II at pre-intervention phase, were 152.5

days and 143.3 days, respectively, and during the

intervention phase, 116 days and 125.0 days

respectively. The difference during pre-

intervention and intervention periods were not

significant. However, a significant reduction in the

number of services per conception was observed

in site I, i.e., from 2.2+1.0 to 1.2±.6 (n = 16,

PsO.01). In site II, the mean value, 1.7±0.7

(Intervention) was not significant form 1.6 + 0.8

(n = 16, Baseline).

Reproductive Assessment

The reproductive status of the cows evaluated

form progesterone concentrations RIA and ovarian

examination by rectal palpation showed that

during the last 6 months of the Intervention Phase,

the percentages of cows in sites I and II that were

cycling were 51.6 and 44.1; pregnant, 30.0 and

35.3; at postpartum anestrus, 15.0 and 14.7, and

subestrus/poor ovarian activity, 3.3 and 5.9%,

showing the cows had generally good ovarian

function.

The effect of BcmM strategic supplementation

on 30 cows in site I resulted in a significant

reduction of 3.6 months in calving to conception

interval, i.e. from 244.6 days to 134.9 days, was

observed (PsO.01), representing 52.6% of the

cows monitored. In site II, however, the change in

mean calving-to-conception interval from 255.3

days to 211.7 days (n = 17) cows was not

significant (PO.35). During the baseline phase,

calving intervals of less than 400 days was

observed among 77.6% and 80.6% cows in sites

I and II, respectively. By the end of the 15 months

of the Intervention Phase, the percentages of cows

which had received BcnM supplementation and

had conceived within 117 days postpartum were

34.6% (site I) and 9.4% (site II), while the

cumulative percentages of those that conceived

within 137 days postpartum were 42.3% and

15.6% in site I and II, respectively. The latest

calving interval of the cows monitored in both

sites, I and II, was 506±147 days.

Milk Performance

Twenty-four cows in site I which the strategic

BcmM nutritional intervention showed an increase

in milk yield of 0.85 kg. and 20 cows in site II,

also showed an increase of 1.22 kg, equivalent to

17.6% and 26.9% increase, respectively (PsO.01).

This significant effect of BcmM feedmix on milk

yield was observed in 42.1 % and 60.5% of cows

monitored in sites I and II, respectively.

Cost-Effectiveness of BcmM Strategic

Supplementation

The gross income form milk is PI8,971 base

on a 10 month lactation period with a daily milk

yield of 5.67 kg/day (Offtake value) and a farmgate

price of P11.00 per kg. during a 10 months

lactation jperiod. The total cost of feeds

traditionally given (P4,867), payment of

amortization for the cow (P3,O42), and the BcmM

feedmix (P2,610) gives an estimated expense of

P10,519, resulting in a net return of P8,452.

Additional income which may be derived from the

sale of a 6 mo. old calf male offspring is

P5,000.00. A longer term benefit is an F1 female

calf which eventually serves as a replacement

pregnant heifer valued at P.



This is a modest estimate and there is much

room for improving further the productivity of the

dairy cow.

CONCLUDING REMARKS

The nutritional gap experience by grazing

dairy cows can be addressed by supplying the

needed nutrients, particularly, energy, protein and

mineral requirements to maximize the utilization

of natural resources such as roughages and

agricultural residues. The strategic nutritional

supplementation i.e., giving BcmM feedmix

supplement at late pregnancy through early

lactation, and proper husbandry practices coupled

with good breeding and health management,

proved beneficial to at least 50% of the cows in

terms of shortened calving to conception intervals,

and to at least 42% and 60% of the cows in terms

of increased milk yield.

Progesterone RIA technology is useful in the

management of fertility problems such as long

calving intervals due to missed or delayed services

during oestrus, wrong timing of insemination and

poor ovarian function. The recording of oestrus

and other reproductive events is important in

breeding management.
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DEVELOPMENT OF PROGESTERONE IMMUNOASSAY KIT

FOR EVALUATING THE REPRODUCTIVE STATUS OF RUMINANT LIVESTOCK

ABSTRACT

Three native goats and one rabbit are continued to be immunized with progesterone

BSA conjugate to produce polyclonal antibodies. The titering of collected antisera by solid

phase method, and initial purification of the progesterone pohjclonal antibodies using the

sodium sulfate precipitation and the rivanol methods, are reported.

Further purification by affinity chromatography is considered to produce antibody of

high specificity. Recovery, sensitivity tests will be done using solid phase radioimmun-

oassay and the purified antibody.

OBJECTIVES

General:

To develop a radioimmunoassay kit for
the determination of progesterone levels
in milk of ruminant livestock.

Specific:

1. To produce progesterone polyclonal

antibodies.

2. To develop an immunoassay system for

milk progesterone in ruminant livestock.

METHODOLOGY

Polyclonal Antibody Production

A. Experimental Animals

Three goats (including two newly acquired)

and one rabbit were immunized with proges-

terone conjugate to produce polyclonal anti-

bodies. The rabbit was maintained on rabbit

pellets while the goats were allowed to graze on

natural pasture. The rabbit was treated with sulfur

ointment once found with fungal infection.

B. Immunization of Experimental Animals

For the immunizations, the antigen, 11-

alphahydroxyprogesterone-BSA conjugate was

emulsified with complete Freund's adjuvant in

physiological saline solution, and used as primary

dose for the newly acquired goats. Incomplete

Freund's adjuvant was used in place of complete

Freund's adjuvant for the booster injections which

were administered monthly.

Prior to the injections, the backs of the rabbits

and goats were shaved and disinfected with 70%

alcohol. Subcutaneous injections (0.5 ml - 1.0 ml)

of the emulsion were made in more that ten sites

using a glass syringe with 24 gauge stainless steel

hypodermic needle. Booster doses of the

immunogen emulsion (90-IOO^g/rabbit and 30-

50/.«g/kg. BWT/goat.) were given to previously

immunized animals at monthly intervals. For the

newly acquired goats, Nos. C5 and G6, priming

doses of 600/ug and 460/.<g immunogen,

respectively, were given, followed by 2 monthly

boosters of half the priming dose.

C. Collection of Antisera

Samples of blood were taken from the animals

7-10 days post immunization to check the

antibody response: the rabbits were bled on the

marginal ear vein; and the goats, bled on the

jugular vein. The blood samples were allowed to

clot for at least 3-4 hours at room temperature and

centrifuged at 650 x G for 20 minutes, at 4°C. the

immune sera were collected and stored at -80°C.
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D. Antibody Titer Determination

Antibody titer was measured using solid phase

method, the antisera was diluted (1:50, 1:1000,

1:2000) in coating buffer (0.05M carbonate buffer)

and 300 p-l, immobilized on the bottom of each

polystyrene tube at 4°C for 24 hours, the contents

of the coated tubes are decanted and washed with

500 MI (0.1 °/o Tween 80), after each washing

hammer dried. To each antibody coated tubes, (40

Ail) pre-immune sera and 500 ^1 iodine labelled

tracer (from Diagnostic Kit) were added and

incubated overnight at 4°C. The contents of the

tube are decanted the following day and washed

again with Tween 80. The tubes Bmax value of

each sample was determined form the radioactive

count obtained.

E. Purification of Antibody

The antisera collected from the immunized

animals were purified as described below.

Method A. Sodium Sulfate Precipitation

The Sodium sulfate was added to the serum

(50 ml) warmed at 25°C to make a 18% (w/v)

solution and stir to dissolve. The solution are

incubated to 30 minutes at 2°C centrifuge at 3000

g for 3 min. The pellet are redissolved in water

half its original volume. Second precipitation is

carried out in the first precipitate by adding

sodium sulfate redissolved in 15 ml water. The

pellet suspension was diaiyze overnight using

small bore dialysis tubing against three changes of

0.07 phosphate buffer for further purification.

The antibody titer of a sample of the resulting

dialyzate was determined.

Method b. Rivanol Method

Rivanol (2-ethoxy-6,9-diaminoacridine

lactate), a cationic dye, was used for the

purification of the antiserum collected from the

immunized animals. The precipitation of the

antiserum was accomplished as follows: © The pH

of the antiserum was adjusted to 8.5 prior to the

addition of 0.4% rivanol, slowly from the

separatory funnel, with stirring; © the suspension

was allowed to stand for 10 minutes at 3,800 rpm

at 4°C; ® the activated charcoal (1-1.5 gm/100ml

supernatant) was added with gentle stirring for 10

minutes, again centrifuged for 15 minutes at 3800

rpm at 4°C. This was passed through a Whatman

filter #42, to obtain a colorless filtrate; © To the

collected filtrated contained in a beaker, an equal

volume of saturated ammonium sulfate was added

dropwise with gentle stirring; © The filtrate with

ammonium sulfate was allowed to stand overnight

at 4°C and centrifuged the following day 4,000 x

G for 20 minutes at 4°C; © To the pellet, saline

solution (i.e., half of the volume of the original

antiserum) was added and dialyzed against three

changes of saline.

The protein concentration of the purified

antiserum was then calculated.

RESULTS AND DISCUSSIONS

POLYCLONAL ANTIBODY PRODUCTION

Titering of Progesterone Antisera

Based on the initial titers of the antisera

collected, each of the immunized animal showed

variable immune responses to progesterone

conjugate. Among the 3 goats that had been

periodically immunized and tested for immune

response using solid phase RIA, highest response

was shown by goat G6 (i.e., Bmax of 53.7%),

followed by goat G5 (50.6%) , and lastly goat G3

(36,1%). Goat G3 died last A on a weekend,

(necroscopy examination was no longer

conducted since the animal was at the advance

stage of decomposition. Rabbit R10 showed its

Bmax values of 46.6% at antibody dilution of

1:1000.

ANTIBODY PURIFICATION

The unpurified antiserum contains a complex

mixture of antibodies with different affinities,

specifications and isotopes. In the development of

an immunoassay system, the accuracy and



efficiency of the system is influenced by the
specificity and purityof the antiserum; hence, the
removal of unwanted serum protein is necessary.
The two methods used are reported.

Method A. Sodium Sulfate Precipitation

Table I shows Bmax values of antisera

collected from immunized animals that were

precipitated. The sodium sulfate was added to the

serum (50 ml) warmed at to 25°C to make a 18%

(w/v) solution and stir to dissolve. The solution are

incubated for 30 min. at 2°C centrifuge at 3000 g

for 3 min. The pellet are redissolved in water half

its original volume. Second precipitation is carried

out in the first precipitate by adding sodium

sulfate to make a solution of 14% (w/v),

centrifuged and the precipitate redissoived in 15

ml water. The precipitate was dialyze in 0.07

phosphate buffer for further purification by affinity

chromatography.

This method is commonly used for

fractionation and as a preliminary step for

subsequent purification.

Table I. Bmax values of Progesterone Antisera Initially

Purified by Sodium Sulfate Precipitation

Animal Source

Coat #6

#5

#3

Rabbit #10

Collection Date

of Antiserum

11-10-97

10-03-97

06-05-97

10-03-97

Antibody dilution

1:1000

50.3%

50.6%

36.1%

46.6%
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Method B. Rivanol Precipitation'

Rivanol (2-ethoxy-6,9-diaminoacridine
lactate), a cationic dye, forms insoluble complexes

with negatively charge proteins, albumin,

transferrin, lipoproteins and IgM.

The progesterone polyclonal antibody which

was purified by rivanol method (Trial I) was stored

in the cold (4°C) pending further purification by

affinity chromatography upon arrival of reagents

ordered for this purposes.



INDUCTION OF BENEFICIAL MUTATIONS THROUGH IRRADIATION

FOR BICE VARIETAL IMPROVEMENT

ABSTRACT

Sixteen lines from the cross between Bengawan mutant and other varieties that

become more or less uniform were planted for preliminary yield trial including PARC 2

as control.

Two hundred ninety lines were transplanted during the year for purification from the

crosses made with Bengawan mutant, Azmil mutant, IR 52 and PARC 2 ivith other

varieties including the third and fourth generation of tissue cultured irradiated C4-63 G,

Azmil and Sinandoming.

Anther tissue culturing of the different varieties were also being tried to establish the

protocol for each variety.

Multiplication of Bengawan mutant was done through the grants-in-aid program of

the PNRI, after the initial seed increase at PNRI field. Thirty seven cavans were harvested

and is now ready for distribution to interested clienteles.

OBJECTIVES

1. To increase yield

2. To reduce maturity

3. To reduce height

4. To improve lodging resistance

5. To select lines that are resistant to pests and

diseases
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INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS

IN ASEXUALLY PROPAGATED CROPS: PINEAPPLE

ABSTRACT

Mutation breeding through the use of ionizing radiation coupled with in-vitro culture

techniques are being undertaken for the genetic improvement of pineapple (Ananas

comosus (L) Men. ev Queen).

Both methods require that readily available supply of planting materials has to be

maintained. A total of 200 plants were maintained in the field for this purpose.

Further selection, growing and evaluation of beneficial mutants with reduced spines,

increased plant vigor and chlorophyll mutants in the advanced generation planting and

in the recurrently inadiated populations were undertaken.

Tivo promising mutants that exhibited 66% and 85% reduction of thorns along the

margin of the leaves were isolated and grown in pots under greenhouse conditions. One

of these mutants has 19 leaves and the other 35, which measure 44.5 and 73.5 an in

length, respectively.

Chlorophyll mutants which look like "ornamental bromeliads" were purified and are

being propagated by using the leaf bud and Die tissue culture methods. A total of 16

chlorophyll mutants were developed; 8 are now vegetative phase and one has bore fruit.

Recurrent irradiation resulted in the development of plants that are chimaeric for

reduced spines and plants with increased anthocyanin pigmentation, pinkish coloration

and narrowing of leaves in the M2V2 generation.

The protocol for the tissue culture of pineapple Queen variety has been established and

is now being used as a tool for mutation induction. Induction of callus from crown section

is a continuing activity so that tissues are made available for irradiation. These calli are

being maintained in Murashige and Skoog's (MS) medium with benzyl adenine and

naphthalene acetic acid. Irradiated crown sections and calli were inoculated in fresh MS

medium and zoere allowed to regenerate into plantlets. Development of profuse and

vigorous plantlets from calli irradiated with 20 Gy ivas obtained.

Platitlets with reduced spines along the leaf margins were observed in both control

and those irradiated with 20 Gy that are grown in-vitro.

OBJECTIVES

1. To induce a mutant with reduce or without

thorns along the margin of the leaves in

pineapple variety Queen

2. To induce other desirable mutations (e.g.

increase in number of plantlets, increase

seedling vigor and chlorophyll mutations)

which can be used as an improved cultivar

3. To develop the tissue culture technique for
the Queen variety pineapple

4. To make use of the in-vitro culture
technique as a tool for induced mutation
breeding
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MUTATION BREEDING OF PRIORITY AGRICULTURAL CROPS.- ORNAMENTALS

ABSTRACT

Mutation breeding through the use of gamma radiation and tissue culture techniques

are being undertaken for the genetic improvement of ornamentals. The accomplishment

for the year are:

1. Collection of planting materials oforclnds (Vanda sanderia), chrysanthemum,

Murraya exotica L. and Dracaena sp. and Cordyline tcrminalis.

2. Determination of the radiosensitivity of chrysanthemum and foliage plants

(Murraya exotica, Cordyline, Dracaena sanderia) to gamma radiation.

Propagules of these ornamentals were irradiated with the gamma rays ranging

from 5 to 30 Gy.

3. Groiving of'MjV, generation. The effects of gamma radiation in the M,V;

generation are: <X> stimulation of plant height and ®an increase in the number

of plants exhibiting stem bifurcation was observed in chrysanthemum irradiated

with 30 Gy. In foliage plants, the highest percentage of chlorophyll mutations

and narrowing of the leaves was observed in rooted cuttings of Dracaena

sanderiana that was irradiated with 30 Gy. Results of the experiments on

irradiation of other foliage plants and Mussaeda sp. are in progress.

4. Tissue culture studies on tow ornamental crop, orchids and chrysanthemum

were being done. Artificial pollination of orchids (Vanda sanderia, Dendrobium

Pattaya Beauty and PMaenopsus sp.) was undertaken. Immature embryos that

developed from pollination were used as explantsfor irradiation and grown in

Knudson C medium for plantlet generation.

Preliminary studies on the radiosensitivity of immature embryo of Dendrobium

Pattaya beauty and Phalaenopsis sp. to gamma radiation are being done. Highest

percentage of germination was noted at 5,10, 20 Gy gamma rays than the control and 30

Gy. Callus/protocorm induction and plantlet regeneration luas establish using Knudson

C medium with organics as additive. Plantlets were compotted in osniunda fiber and

charcoal for further growth and development.

Induction of callus from stem explants of chrysanthemum using Murashige and

Skoog's medium luas also undertaken. Callus was successfully induced in both nodal and

internodal stem sections. Studies on the regeneration ofcallys is underway.
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BIOLOGICAL NITROGEN FIXATION UNDER STRESSED ENVIRONMENT:

NITROGEN FIXATION BY MUNG BEAN (VIGNA RADIATA L.) IN ULTISOLS

AS AFFECTED BY LIME AND PHOSPHORUS

ABSTRACT

Utilization of marginal acid ultisols offers means of averting food shortage in the

Philippines. But those soils are generally infertile and deficient in P. Field experiments

were conducted to determine whether mung bean can commercially grown in Ultisols, and

whether liming and P fertilization can improve yield and biological N2fixation. Without

any amendment, mung bean seed yield was less than 0.1 t/lia. Seed yield was not

consistently improved by four times. NIAB VAR. 92, M79-25-106 and PAEC 3 mutant

had no varietal differences in yield and biological nitrogen fixation. Biological nitrogen

fixation improved by 3 to 6 kg/ha by applying P alone, and by 18 to 27 N/lia by lime and

P, which was more than 50% of total N uptake. Mung bean can be grown in Ultisols

provided both lime and P are added.

OBJECTIVES

1. To determine the effect of liming and P fertilizer

on the yield of mung bean grown in Ultisols.

2. To compare three mung bean varieties as to

their tolerance to acid soil conditions and their

response to liming and P promising fertilization.

3. To measure through 15N dilution, biological

nitrogen fixation in the Ultisol.

4. To examine N carry over from mung bean to

corn.

MATERIALS AND METHODS

Experimental Site and Design

Field experiment, using 15N dilution technique

(Fried/ 1975; Fried/1977), were conducted at the

National Research Center, Bureau of Soils and

Water Management (BSWM), Cuyambay, Tanay,

Rizal 73 km. northeast of Manila from September

to November 1995. The soil was an Ultisol with

loamy clay texture, pH 4.8 (soihwater 1:1), 3.2%

organic matter (O. M.), 1.9 ppm Bray P and 0.20

meq/100 g soi I exchangeable K.

There were two sets of experiment for isotope

evaluation and for yield determination. Each plot

was therefore divided into two sections, isotope

subplot (1m x 1m) and yield subplot (2m x 4m).

Cotton was grown in both isotope and yield plots to

serve as N2 fixing control. It was grown and

harvested at the same time with mung bean.

A completely randomized strip-split design with

four treatments and three replications was used.

The treatments were 1) P0L1 2) POLO 3) P1L0 4)

PI LI . P0 represents no application of P fertilizer

besides the N application (20 kg/ha by broadcasting

and incorporating in the surface soil over the entire

plot); L0, no application of lime; LI, with

application of lime at the rate of 8 tons/ha CaCO3;

PI, application of Pat the rate of 120 kg P2O5 /ha as

superphosphate. Spacing of mung bean was 0.25 m

between hills and 0.5 m between furrows, with two

seeds per hill.

Soil Preparation, Basal Fertilizers, Liming and
13N Labelling

Three months prior to experiment, the area was
planted to deplete the soil of available N. At the
tasselling stage, the corn plants were uprooted and
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removed from the area. The plots were plowed,

harrowed and limed. One month before planting,

lime was broadcasted into plots with LI treatments.

The plots with lime treatments has a pH 5.4 after

one month. Unlabelled ammonium sulfate at the

rate of 20 kg N/ha (split three times) and muriate of

potash at the rate of 60 kg K2O/ha were applied as

basal fertilizers by broadcasting and incorporating

into the soil at planting. In the isotope plots, I5N

labelled ammonium sulfate (10.6 atom % 15N) was

applied as solution at the rate of 20 kg N/ha split

into 8, 6, and Kg N/ha at planting, 15 and 30 days

after planting respectively. The 15N was applied in

1m x 1m subplots for 15N determination.

Crop Varieties, Rhizobia Inoculation and

Harvest

Two of the best performing mung bean varieties

namely PAEC 3 and M79-25-106 as to yield and

potential biological N2 fixation were selected from

a previous pot experiment conducted at Institute of

Plant Breeding (IPB, UPLB) (Rosales and Del

Rosario, 1993). NIAB Var. 92 variety was included.

Cotton (Var. CRD-1) was used as non-fixing

crop. Mung bean seeds were coated with acid-

tolerant rhizobia (mixture of BVr19, TAL 169 and

TAL 420) inoculant from BIOTECH, UPLB. Both

mung bean and cotton were harvested 45 days after

planting, the early pod-formation stage for

nodulation and 15N data. Pods were harvested at

maturity for seed yield data.

Determination ofNdff, Ndfs and Ndfa

Plant samples were taken at early pod-fill stage
(45 days after planting) to determine the dry matter
and N yields and also to calculate the amount of
1:>N absorbed by plants.

Samples were cut 3 cm. above ground, washed

and weighed to determine their fresh weight. They

were later chopped into pieces and dried in an

oven for 2-3 days at 70°C. When totally dried these

samples were reweighed prior to grinding and

approximately 5g were placed in acoin envelopes

and sent to IAEA's Seibersdorf Laboratory, in Austria

for 15N and total N determination.

The % N derived from atmosphere, % N

derived from fertilizer and % N derived from soil

were estimated as follows:

% Ndfa . 1 - % O atom excess (legume) x

% TV15 atom excess (reference)

N fixed (kglha) = % NdJb- * Total N Yield

% excess (plant)
% Ndfa . 1 -

% NIS atom excess (fertilizer)
% Ndfs - 100 - (% Ndfa + % Ndff)

Analyses of Total P, Available P,

Total N and 1SN

Total N and I5N analyses were done at IAEA
Seibersdorf Laboratory, Austria using an Automatic
Nitrogen Analyzer 1500 Carlo Erba coupled to SIRA
mass spectrometer (Friedler and Proksch, 1995).

Total P in plant samples were determined using

the wet digestion method of extraction followed by

UV-VIS Spectrophotometry. The available P of soil

samples were determined using the Bray method.

P analyses were done at the Bureau of Soils and

Water Management using the Bray techniques.

Statistical Analyses

An analysis of variance was performed to

determine the effect of cultivar (V), P level (P), lime

level (L) and their interaction on dry matter

production, N Yield, per cent derived from

atmosphere ( % Ndfa) and amount of N2 fixed.

Comparison between means of treatments for

various parameters measured were made by

Duncan Multiple Range Test.

RESULTS

Dry Matter Production

Without the application of lime and P fertilizer,

mung bean yield was less than 200 kg/ha (Table 1).

Lime alone had no effect on seed yield . With the

application of either P or combination of P and

lime, seed yield ranged from 230 to 522 kg/ha, but



these treatments did not consistently increased seed
yield. It was only in variety PAEC 3 mutant that
seed yield was significantly increased with the
application of combination of P and lime.

The effects of P and lime were clearer in total

dry matter weight than in seed yield. Application of

P alone doubled dry matter weight, and the

combination of lime and P increased further, the dry

matter yield about four times. There were no

varietal differences in the dry matter yield among

different treatments.

Nodule Number at Pod Formation

Like in the total dry matter yield, application of

lime alone had no effect on the number of nodules

during pod formation stage (Table 1). P improved

root nodule number in the three varieties. There

was no difference in the effect between P alone and

lime plus P on root nodulation.

Plant P and Available Soil P

After Mung Bean Harvest

Again, the addition of lime alone did not

increase P concentration and content (Table 2.).

Without P application, P concentration of matured

mung bean ranged from 0.12 to 0.23 %, and

increased to 0.22 to 0.37 % with P fertilizer. The P

content was lower than 0.9 kg/ha without P

application, and increased to more than 1.6 kg /ha

with P treatment. Mung P content increased by

combining lime with P for varieties PAEC 3 mutant

and NIAB VAR 92, but not in variety M79-25-106.

The available soil Bray P after mung bean harvest

did not vary among treatments, except in variety

PAEC 3 mutant with treatment of P plus lime which

no more than 11 mg/kg.

Availability of Fertilizer, Soil and

Biologically Fixed Nitrogen

In all varieties, total N content, fertilizer, soil N,

and fixed N did not increase with application of

lime atone, or P alone (Table 3). It was only when

lime and P were combined that there were increases

in the uptake of the different N fractions of the

mung bean plant. There was no clear varietal

difference in the utilization of different forms of N.

Among the N fractions, it is biologically fixed N

that was most affected by the application of lime

and P. Using the 15N dilution technique, with

cotton as the non- N2 fixing plant, the amount of

biologically fixed N taken up by mung bean ranged

from 0.5 to 24 kg/ha. As an average of the three

varieties, addition of lime alone increased the

amount of fixed N twice, with phosphorus alone,

by 5 times; and with a combination of lime and

phosphorus, by 28 times. Varietal differences in

biological N2 fixation was not indicated. With lime

and P, biological N2 fixation was not indicated.

With lime and P, biological N2 fixation was 50 to

78 % of the total N uptake.

Residual Field Experiment After Mung Bean

Residual experiment was conducted to examine

N carry over from mung bean to cereal (corn). Corn

grown after N2 fixing mung bean with limited P

application had greater seed and dry matter yields

than when no lime and P were added. Likewise,

nitrogen fixed (N fixed) and % nitrogen derived

from atmosphere (% Ndfa) were greater when

liming and P fertilization were done together.

Negative results on N-fixed and % Ndfa were

obtained when neither lime or P was applied.

Definitely, liming plus P fertilizer improved not only

in mung bean but corn production as well.

Selection of varieties with higher biological nitrogen

fixation under a long term study would be another

important aspect to consider.
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J Me 1. iiie eileel oi iinung and JP application oil the total dry mailer yield, seed yield and nodule
ivmbcr on liic three lining bean varieties, T;>na.y, Ri/.al, Philippines, September to November

Variety

'i'AUC .3 ivUuant

NIAB Vsir.92

M79-25-106

sî ;

JYcatinent

1A,4\>

IJPo

l.oPl

I.1P1

).oPo

LlPo

LoPi

I.1P1

LoPo

IJPo

LoPl

L1P1

Dry Matter Yield
(kg/ha)

2S6.0 dc

317.3 de

533.3 cd

1178.7 ab

176.0 e

250.7 de

4%.O ed

1076.0 h

182.7 e

3.38.7 de

628.0 c

1357.7 a

110.48

Seed Yield
(kg/ha)

76.0 ed

178.0 bed

239.7 bed

522.3 a

99.0 cd

47.0 d

226.0 bed

225.0 bed

70.3 cd

112.7 be

347.0 ab

318.3 abe

92.11

Nodule Number
per plant :\l

6.0 C

4.0 d

71.0a

58.0 a

0.0 d

0.0 d

40.0 ab

42.0 ab

5.0 d

14.0 c

33.0 b

43.0 ab

a/ Averasie of 10 plants in every plot al sampling.
Means followed by the same letter arc not significant ly different al (be 5% level.



Table 2. The ei'leci of liming and P application on the amount of plant P in the three mung bean
varcfics and soil available I* arc harvest. September to November 199.5, Tanay; Ri/nl. Philippines.

V -riciy

P^l : C 3 lmilanl

,

NIA.13 Var. 92

1

M79-25-106

s;;.

Treatment

l./>Po

LlPo

LoPl

1,1 PI

LoPo

1,1 Po

T,oP1

Li PI

LoPo

LlPo

LoPl

LI PI

Plant P
% total P kg/ha

0.20 c

0.18 c

0.37 a

0.30 b

0.23 c

0.19 c

0.33 <d>

0.28 b

0.12 d

0.20 c

0.36 a

0.22 c

0.074

0.50 d

0.70 d

1.72 c

?.54 n

0.36 d

0.56 d

1.65 c

3.07 ab

0.30 d

0.83 d

2.25 be

2.96 ab

0.515

Available Soil P
nig/kg

0.88 b

0.65 1>

11.56 a

0.67 b

0.14 b

5.16 b

0.86 b

0.23 b

0.0 c

1.15b

2.06 b

2.65

Means followed by the same lellcr arc not significantly different at the 5% level.



T;ible 3. The eilect oi'liming and P application on the atom % N excess, total R total N yield,
li-i-|ili/cr N. soil N and amount of N-fixed on the three nnmg bean varieties. Tanay. Ri/,al.
Philippines, September toj^>yember 1995.

• -My

I'AKC 3
IMUitUlt

• ' l . \ i !

Y;ir. V2

M79-25-
!06

SI:

• ' - " -

' • •.•;;! ;v,c;:il

!.<\Po

i irvi

J.nPI

UP1

Lot'o

:,;ro

1-nlM

I,«PD

I,;PM

T.nPl

T.IP1

excess

v!5;<b

1.92c

1.67 c

.5.10 ill)

3.09 ab

2.191K:

1.70c

3.72 n

3.48 a

1.81 c

1.45 c

0.84

% i-.ilal N

3 18 hod

3 <P :»N-

3.21 M-d

3.12 bed

3.55 ab

3.79 a

3.15b«l

3.49 sibc

2.89 cd

3.30 a-d

2.SI d

2.95 bed

1.78

!oi;i! N
yield
(ku/lia)

8.75 cb

11 ^>ch

17.04 b

36.44 ab

0.24 c

9.44 cb

14 99b

37.38 a

5.36 c

10.79 cb

17.32 b

40.25 a

17.87

fcv'.ili/.c.r
N yield
( M i a )

2.57 c

1 63 ho

2.94 c

5.70 a

1.85

2.73 c

2.58 c

<>.O5 n

1.99 c

3.63 be

2.96 c

5.28 ab

130

• M i l M

yield
(kg/lia)

5.54 nbc

r-,71 nbc

10.16 nix- •

11.91 lib

3.81 be

5.24 abc

9.38 abc

12.66 a.

?,98 c

6.67 nbc

7.64 abc

11.40 abc

i 2.96

Hx.-.d N

0 6'1 1)

i ii li

3.94 b

18.83 a

0.58 b

1.47 b

3.03 I)

IH.67 ;i

0.39 b

0.19 b

6.72 nbi:

2.3.56 t\

3.87

% lolnl N
uplakc

7 T.

inc.

23.2

51,7

9.3

15.6

20.21

49.95

7.3

4 5

0.49 b

58.53

Means fblipived by Ihc same letter ore not significantly different at the •?% level.



BIOLOGICAL NITROGEN RXATION UNDER STRESSED ENVIRONMENT:

NITROGEN FIXATION AND YIELD RESPONSE BY MUNG BEAN

TO PHOSPHORUS APPLICATION IN GUIMARAS PROVINCE

ABSTRACT

Poor supply of phosphorus (P) limits symbiotic fixation of nitrogen (N) as well as

grain yield of legumes in acid soils. Afield experiment was conducted in an acid soil in

Barangay Concordia, Nneva Valencia, Guimaras Province to determine the performance

of three mung bean varieties at varying phosphorus levels. The varieties were PAEC 3,

M79-25-106, and Taiwan Green and the P levels were 0, 60, 120 and 180 kg/lia. Results

have indicated variable response of the different varieties to application of P. The response

of the varieties in terms of nitrogen fixation derived from the atmosphere (% Ndfa),

nitrogen derived from the soil (%Ndfs), and nitrogen derived from the fertilizer (% Ndff),

dry matter and grain yield was studied.

PAEC 3 appeared to have the highest value with respect of % Ndfa (21.91). But it

was inferior compared with Taiwan Green or M79-25-106 in all characters measured.

Likewise, Taiwan Green was found superior to either PAEC 3 or M79-25-106 with respect

to % Ndfs (54.82) but was poor in other parameters being tested. M79-25-106 obtained

highest values in terms of dry matter yield (634.67 kg/lta), seed yield (372.58 kg/lia). %

Ndff (13.16), total N uptake (20.04 kgN/lia), fertilizer N yield (1.97 kg N/lia), N fixed

(8.47 kg/ha), soil N yield (8.69 kg N/Iia) and P yield (1.42 kg P/lia).

With respect to the different levels ofP applied to three mung bean varieties it was

observed that the highest seed yield was obtained in the 180 kg P/lta treatment (422

kg/lia). % Ndfs was highest in the control but was low in all other parameters being

measured. Application of 60 resulted in significantly higher amount of dry matter yield

(632.4 and 633.9 kg/ha) than the control. Application of 60 kg P/lia also resulted in

significantly higher N yield and % Ndff.

OBJECTIVES

1. To assess what levels of P could be applied to

achieve optimum N2 fixation while ensuring

high crop yields.

2. To compare the capabilities of different mung

bean cultivars to fix N2 in the presence of

different levels of P and basal application of

lime.

3. To study the residual benefit of the mung bean

stover to subsequent maize crop.

METHODS

A field experiment using 15N isotope dilution

technique was conducted in Barangay Concordia,

Nueva Valencia, Guimaras Province from

September to December 1996. The soil is well-

drained with clay loam texture and pH 4.3,

belonging to Guimaras gravelly loam series.

A randomized complete block with split plot

design was used in the experiment. Each plots

measuring 2m x 4m. The varieties are the main

plots and the phosphorus (PO levels as the subplots.

The different P levels were P1 = 0 kg P/ha, P2 = 60



kg P/ha, P3 = 120 kg P/ha and P4 = 180 kg P/ha

while the varieties were PAEC 3, M79-25-106 and

Taiwan Green. Cotton was used as the reference

crop. The treatments were replicated three times.

Mung bean seeds were coated with acid tolerant

Rhizobia (mixture of Bvr9, TAL 169 and TAL 420)

inoculant from Biotech, UPLB. The seeds were

sown in rows 50 cm. apart. Spacing between hills

was 2.5 cm. Seedlings were thinned to 2

seedlings/hill after two weeks which corresponds to

a population about 400,000 plants per hectare.

Land preparation was done simultaneously

including the making of furrows and construction of

experimental plots. One month before planting lime

was applied at the rate of 8 tons CaCO3 using

commercial liming material. Unlabelled ammonium

sulfate at the rate of 20 kg N/ha was applied

broadcast at planting time.

The isotope plot is a sub-plot measuring 1m x

1m within the main plot wherein the 15N labelled

fertilizer was applied. In the isotope plots 1SN

labelled ammonium sulfate with 10% abundance

was applied as solution at the rate of 20 kg N/ha

divided into 3 split application of 8, 6,. and 6 kg

N/ha at planting, 15 days after planting and 30 days

after planting respectively.

Dry matter and grain yield data was obtained

from a marked area from each plot. Samples for 15N

analysis were collected from a separate sub-plot

measuring 1 m X 1m.

Sampling and Harvesting

The 15N microplots were sampled (10 plants per

plot) at 45 days after planting or early pod

formation, to determine vegetative growth,

including roots and nodules. The samples were

oven-dried, weighed and ground. The reference

crops were harvested at same time as the mung

plants by cutting them 5 cm. above ground level

with similar procedures for sample preparation.

Matured pods were harvested from the yield

plots when 80% of the pods had turned brown with

two or three collections for each entry depending

on duration of the pod-development period. Pods

were dried and threshed, and seeds cleaned. Seed

yields were determined after sun drying to moisture

content of approximately 12%.

Measurement of15N

The percent N derived from the atmosphere (i.

e. from fixation, % Ndfa), the amount of N fixed,

percent N derived from fertilizer (% Ndff), and

percent N derived from soil (% Ndfs), were

estimated as follows:

% Ndfa . 1 - % 05W ^ w « « w (fegwig) x 10Q

% A'15 atoffj excess (reference)

N fixed (kg/ha) . % Nd^a x foto/ Â  7/eW
1UU

% Ndfa - 1 - atom excess (plant)

% TV15 atom excess {fertilizer)
% Ndfs - 100 - (% Ndfa • % Ndff)

100

Analyses of variance were performed and

comparisons between means assessed by Duncan's

Multiple Range Test.

RESULTS AND DISCUSSIONS

The application of phosphorus fertilizer highly

influenced the dry matter yield (DMY), seed yields,

nodule number, nodule weight, total N yield, %

Ndff, % Ndfs and % Ndfa of different mung bean

varieties studied.

Significant effects of P fertilizer was observed

on DMY, nodule number and seed yields of 3

varieties of mung bean planted. However, the

means on nodule weight was not observed

significant according to analysis by DMRT.

With respect to the different varieties of mung

bean planted, variety M79-25-106 had the highest

DMY (634.7 kg/ha) and seed yield (372.2 kg/ha).

Taiwan Green followed with DMY of 586.3 kg/ha

while its seed yield was 370.8 kg/ha. Low DMY and

seed yield was obtained by mung bean variety

PAEC 3. However, their means were not found

significant according to analysis by DMRT.



Residual Effects

Positive effects of mung bean on subsequent

maize dry matter and seed yields were clear and

particularly well pronounced with phosphorus

treatment (Table 1). Application of 120 kg P/ha the

highest yield (2.5 t/ha) but not significantly different

from 60 kg P/ha. Zero application of P gave the least

yield of 1.2 t/ha (Table 2). Taiwan green showed the

highest seed yield (2.2t/ha) but not significantly

different from M79-25-106 (2.0 t/ha) and PAEC 3

(1.5 t/ha). Cotton as expected showed the lowest

yield of 1.3 t/ha (Table 3).
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T;iHc 1. The cflecl of varying level;; ofP on dry mailer yield, seed yield and other J?NF
parameters on llncc varieties of nuing bean grown in acid soils ol'Ciiiiinaras Province.

Parfini

N nui'.

Niirr

"NMfs

NdCn

I.)i .V iv'I

(ki'./'ha

Seed ^

Nf>dn|>

N.-uiul.

ievs

iLiei: Viclvl

'ield(Vg,'lw)

• Weipln (fi)

Nui.ui.-ov

i> Applii."

0

I V / . U V ; I./

l.'ll b

61.90 a

^ ? h

337Kb

i 62.9 i>

0.00O

1.31b

ilion Rale, Kg lJ/ha

2.0 ;>

47 .5 ;>b

•'4 ) . ' > ; >

632.4 a

326.7 ah

0.070

6.30 a

120

20.3 a

1.6 -)b

35.0 b

633.9 a

384.7 a

0.085

7 . M ii

1XO

16.9 a!)

5S.8 ab

S79.6 ah

42/.0 a

O.UKy .

0.23 a

Significant
l-CfcctofP

5%

5%

5%

I %

5%

5%

NS

5%
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T:'ble 2. Residual effect of different levels of phosphorus on dry matter and seed yield (corn; on
acid soil. Guimaras Province (1997).

1 •• LEVELS

Pl-OkglVha

P2 - 60 kg P/ha

P3-120 kg P/ha

P4- 180 kg P/ha

DRY MATTER YIELD
(g/plant)

40.71 ab

50.78 ab

50.81 a

37.66 b

SEED YIELD
(t/ha)

1.2c

2.0 ab

2.5 a

1.4 be
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T.'iblc. 3. T'crfortniuicc of dilTcrcnt mung bean varieties on dry matter and seed yield (corn),
Gi'imaras j^ovincc.

v.iriolics
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PRODUCTION OF RADIATION-STERIUZED AMNION MEMBRANES

FOR CLINICAL APPLICATIONS

ABSTRACT

The production of radiation-sterilized amnion membranes was effectively undertaken

at the Biomedical Research Laboratory. Proper testing of the sera from amnion donors was

included in the study. It has been shown that about 2.3 % are positive for Hepatitis B out

of 467 donor samples. All the sera tested were negative for HIV virus. A total of about 955

pieces of amnion membranes were produced successfully in the Institute. The use of

•radiation-sterilized membranes was successfully utilized in the clinical setting. These were

clinically applied as biological dressing in cases of burns (partial thickness wounds),

dermatological cases and orthopedic cases. It was estimated here that the cost of amnion

dressing is about P200.00/piece which is considerably lower titan the commercial synthetic

dressing used in burn patients.

OBJECTIVES

1. To be able to process radiation-sterilized

amnion membranes

2. To provide continuous supply of

radiation-sterilized amnion membranes for

clinical applications (burns, reconstructive

and orthopedic dressings)

3. To generate data on cost effectiveness of

irradiated amnion membranes

METHODOLOGY

Production of Radiation-Sterilized

Amnion Membranes

Collection of Fresh Samples

The amnion membranes were taken from the

placenta of normal and Caesarean births from the

two (2) participating hospitals, namely; East Avenue

Medical Center and AFP Medical Center,

Department of Obstetrics and Gynecology. As soon

as the amnion membranes were stripped off from

the placenta they were immediately placed in the

disposable plastic cups submerged in normal saline

solution. They were placed in the styropor box with

ice and immediately transported together with the

blood samples to the laboratory of Philippine

Nuclear Research Institute. In the laboratory, the

membranes were stored in the refrigerator awaiting

for the results of HIV and Hepatitis tests. A protocol

(Annex 1) for donor of amnion membrane was

made for the purpose of traceability of the donor.

Blood Collection, Preparation and Testing

Each donor of amnion membrane was extracted

with 10 ml. blood samples for HIV and Hepatitis B

tests. This was taken prior to or after the delivery of

the mother. The blood samples were placed in

disposable tubes and immediately stored in the

refrigerator prior to transport to PNRI laboratory. In

transit, the blood samples were placed in styropor

box with ice.

The blood samples were centrifuged to obtain

the sera of the samples. The serum sample was

divided into 2 equal parts i.e. 2 ml for HIV

screening and 2 ml for Hepatitis B testing. They

were then stored in the freezer prior to testing. The

test for HIV (Fig. 1) was undertaken at the Bureau of

Research Laboratory (BRL), Department of Health

while Hepatitis B testing (Fig. 2) was performed at



the Philippine Nuclear Research Institute. While in

transit to BRL, the sera were wrapped in ice packs.

Processing

The amnion membranes were processed

immediately as soon as the results were ready. Only

those membranes that were negative for HIV and

Hepatitis B tests were processed. They were washed

with distilled water and stretched over the drapes to

remove blood clots and adhering mucus. The

membranes were then placed in small bottles (100

ml) with cover containing distilled water and shaken

vigorously to remove the remaining blood and

mucus. When completely cleaned, they were

placed in the shelves of skin rack. Each rack

contains one whole membrane. A total of about 15

amnion membranes were placed in the freezer

overnight prior to drying. The frozen samples were

dried either in the freeze drier or laminar flow hood

for 10 hours.

Packaging and Irradiation

The dried membranes were packed into 3

different sizes such as a) 6x4" b) 4x4" c) 2x2".

The membranes were double packed in

polyethylene plastic bags with an appropriate label

on the inner pack. These were properly sealed with

the use of plastic sealing machine.

The packed amnion membranes were placed in

small carton measuring 12x4x24 inches. They

were exposed to an irradiation dose of 25.0 kGy at

the Gamma Irradiation Facility of PNRI.

Sterility Tests and Storage

After the exposure to gamma radiation, about 4

pieces per batch were taken for sterility test. This

was performed by culturing each sample in

thioglycollate medium for the presence of microbial

growth. They were observed for 14 days in the

incubator with a temperature of 37°C. All the

samples that were negative for microbial growth

were stored in the plastic cabinet at room

temperature.

Distribution

The radiation-sterilized amnion membranes

were personally distributed by the staff of PNRI to

various hospitals. They were placed in brown

envelope and transported to the end-users together

with the protocol (Annex 2) for the clinical

application of the membranes. This protocol briefly

explain the method of applying amnion membranes

in burn patients. The recipient of the

radiation-sterilized membranes were given an

informed consent (Annex 3) before the clinical

application. In addition, a protocol (Annex 4) for the

recipient was also included for the purpose of

clinical evaluation of the patient regarding matters

of applying amnion membranes.

Cost Estimate

In preparation for the commercialization of

irradiated amnion membranes compilation of data

starting from the production up to final packaged

form of membranes were included in the study. The

cost of irradiated membranes were estimated based

on certain criteria i.e. the cost of consumables and

non-consumables.

RESULTS AND DISCUSSION

The effectiveness of radiation sterilization

depends on the degree of initial contamination of

any materials. It would be preferable to collect

tissues under sterile conditions and use

radiation-sterilization as an additional security. On

the other hand, an attempt to collect amnion

membranes under conditions of complete sterility

would increase very considerably both the

organizational effort and the cost of production. The

actual practice in many tissue banks, including our

own laboratory, is to collect tissues under clean but

non-sterile conditions.

Table I shows the total number of fresh amnion

membranes collected from government hospitals

namely East Avenue Medical Center and AFP

Medical Center. Of the two hospitals, East Avenue

Medical Center has the most number of fresh



amnion membranes collected. We selected the two

hospitals for the collection of amnion membranes

because of their proximity to the PNRI laboratory. A

total of about 467 fresh amnion membranes were

collected for the study. It is very important to strip

off the amnion from the placenta right after the

delivery so that it will remain in good condition

during the storage. Membranes with meconium

stains were excluded in the collection. Several

researchers (12,13) used similar ways of collecting

and processing amnion membranes.

To minimize any potential transfer of infectious

diseases especially virus infection to the recipient,

a membrane selection criteria for donors was

introduced. Table 2 shows the results of the two

tests conducted on the blood samples of amnion

donor. Twenty out of 467 sera tested (or 2.3%) were

positive for Hepatitis B. Only those samples with

non-reactive (negative) results are included for final

processing of amnion membranes. All the sera that

were tested for HIV were found to be non-reactive

and therefore negative for HIV virus. The amnion

membranes with reactive sera were routinely

discarded. They were returned to the respective

hospital for proper biological waste disposal.

Although it has been demonstrated that virus cannot

thrive without the host blood, a report regarding the

transmission of Hepatitis C to two recipients of

irradiated freeze-dried bones was noted (14). This

made us decide to screen the donors of amnion

membranes before proceeding to process the

membranes.

Table 3 shows the results of the sterility test

conducted on amnion membranes for the period of

this study. All the samples irradiated were found to

be negative for microbial growth after 14 days

incubation period. The effectiveness of gamma

irradiation for inactivating bacteria and virus is well

documented (15, 16). Irradiation creates sterility by

reducing the concentration of viable

microorganisms in direct proportion to the dose of

irradiation and the number of microbes originally

present. The dose required to kill HIV-1 depends on

the amount of virus present. One researcher found

that a D10 value needed to reduce the population

of viable HIV by 90% is 4.0 kGy (17). Thus it can

be calculated that 12.0 kGy will bring the highest

expected concentration of HIV to a 3 log reduction.

Others have found that as low as 2.5 kGy are

required to inactivate HIV-1 (18). Fideler et. al. (19)

found that higher doses of irradiation are required to

render HIV DNA undetectable by PCR. In our study,

we used a dose of 25.0 kGy to completely sterilize

the products. The need for rigid packaging materials

such as the used of double packed plastic containers

is very important so that recontamination of

microorganism will not be encountered. A total of

about 955 pieces of amnion membranes were

produced in our laboratory (Table 4).

Radiation-sterilized membranes were applied

clinically as biological dressing for various

treatments. Table 5 shows the number of hospitals

and patients who benefited from sterilized

membranes. The number of amnion membranes

used by patients varies depending on the extent of

the surface area affected. One patient may need

about 40 pieces of membranes and others may need

as much as 70 membranes. Majority of the

applications of membranes were applied to burn

patients with partial thickness wounds. Initial

experience has shown that amnion membranes

dissolve rapidly when applied to full thickness

wounds, hence it is not applicable to such type of

wounds. In addition, the sterilized membranes were

successfully applied as dressing for orthopedic

patients (pediatric) who underwent club-foot

operations, dermatological cases and donor sites.

Out of 598^pieces of membranes given to the end

users, 35 patients benefited from the use of amnion

dressings. An initial finding showed that the use of

amnion dressings favorably compared with the use

of expensive commercial dressings.

Cost Estimate

The cost of amnion dressing was calculated by

taking into account the two main types of costs:

non-consumables (Table 5) and consumables (Table



6). These calculations are based on the average

production of about 500 amnion membranes per

month. Taking this into consideration, one

personnel is needed for the collection and another

one for the processing of membranes. The

expenditures incurred on non-consumable items are

not included since most of the items are provided

by the PNRI. To assure proper functioning of these

items, a budget equivalent to 25% of their cost is

included for maintenance. Similarly, the

expenditures incurred on wages of working

personnel are not included because they are

working also at PNRI except for the two personnel

who will work full time for the collection and

processing.

In the final calculations, the estimated amount

of one whole amnion membrane is about P200.00.

The size of 1 whole amnion is about 6x4" and this

could still be divided into various sizes. Cost

analysis of amnion dressing is still lower than the

synthetic dressing which cost around P700.00/piece

(4x4" size).
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Annex 1

PROTOCOL FOR DONORS

GENERAL DATA:

NAME

BIRTHPLACE

CITY ADDRESS

PROVINCIAL ADDRESS

DATE ADMITTED

ADMITTING IMPRESSION

CODE NUMBER
HOSPITAL
DATE COLLECTED

AGE SEX

BIRTHDATE:

TELEPHONE NO.

MEDICAL HISTORY:

HEPATITIS

VENEREAL DISEASES

MALIGNANCY

AUTO IMMUNE DISEASES

OTHER INFECTION

SPECIFY



Annex 2

PROTOCOL

CLINICAL APPLICATIONS OF RADIATION
STERILIZED AMNION FOR BURN DRESSING

(I S T AND 2ND degree burns)

1. Wound area are to be debrided.

2. They are thoroughly cleaned with betadine soap and rinse with
sterile normal saline solution (NSS).

3. The sterilized amnions are removed from the pack which are
superimposed with sterile gauze.

4 They are soaked in sterile NSS for 10 seconds.

5. The amnions are applied directly to the wound area extending
beyond the boarders of the wound overlapping the normal skin.

6. Care should be observed in spreading the membrane evenly on the
wound.

7. Immediately after application, the wound is exposed under
droplight until it becomes dry.

8. The pain relief are measured subjectively by asking the patient
immediately after application.

9. The inpatients are followed up daily while the outpatients are
followed up every 3 days.

10. Patients are asked regarding the degree of pain present.

11. The wounds are examined as to the presence of oozing and
infections.
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Annex 3

Informed Consent
Ipinaaalam na Pahintulot

Dr. The Clinical Investigator
Ang Tagasiyasat sa Panggagamot

has fully explained to me
ay naipaliwanag ng buo sa akin (Name of patient)

Pangalan ng pasyente

the nature and purpose of the clinical trial
And uri at layunin ng pagsubok ng panggagamot na ito.

I agree to participate in this study voluntarily
Ako ay kusang loob na lumalahok sa pagsususring ito.

I realized that the treatment may not necessarily have beneficial results
Nababatid ko na ang panggagamot ay maaring magkaroon ng hindi

kapakipakinabang na kinalabasan

I understand that my continuation in this clinical trial maybe terminated
Nababatid ko na ang pagpapatuloy na pagsubok na panggagamot sa

at any time if I wish or on the decision of the
akin ay maaring itgil anuinang oras na ibigin ko o sa pasiya ng

Clinical Investigator.
Ng Tagapagsiyasat sa Panggagamot.

Patients' Signaturc/Lagda ng Pasyente

Investigator Signaturc/Lagda ng Tagapagsiyasat

Witness Signature/Lagda ng Saksi



Annex 4

PROTOCOL
FOR RECIPIENT OF RADIATION-STERILIZED MEMBRANE

Case No.
Hospital User

Physician/Surgeon

GENERAL DATA:

Name Age Sex
Birthplace Birthdate
City Address
Date Admitted
Admitting Impression
Major Complain

PHYSICAL EXAMINATION:

Location of BurnAVound
Associated Findings_

a. Measurement of BurnAVound
b. Status of Tissue
c. Presence of Infection

Other Laboratory Exams:
CBC
ESR
Culture/Sensitivity Results

FOLLOW-UP PROTOCOL. .

Number of amnion used_
Period of Dressing
Period of Recovery^
Rate of Epithelialization:

a. excellent c. satisfactory
b. good d. poor

Other comments:



Table 1. Number of fresh amnion membranes collected from the hospitals

Name of Hospital
1. East Avenue Medical Center

2. AFP Medical Center

No. of amnion collected
342 pcs.

125 pcs.

Table 2. Results of the tests conducted on the donors blood

Name of Hospital
1. East Avenue

Medical Center

2. AFP Medical
Center

Total No. of Amnion
342

125

Hepa B Assay
14(+)

6(+)

HIV Assay
all negative

all negative

Table 3. Results of sterility tests conducted on radiation-sterilized amnion membranes

Name of Hospital

1. East Avenue
Medical Center

2. AFP Medical Center

Total No. of Irradiated Sterile
Amnions
10 batches (4 pcs/batch)

6 batches (4 pcs./batch)

No. of samples (positive/
negative results)
all negative

all negative

Table 4. Total number of radiation-sterilized membrane

Name of Hospital

1. East Avenue
Medical Center

2. AFP Medical Center

Total No. of Fresh Amnion

342 pcs.

125 pcs.

Total No. of Radiation-
Sterilized Amnion

650 pcs.

305 pcs.



Table 5. Number of Patients Benefited from Radiation-Sterilized Amnion Membranes

NAME OF HOSPITAL

1. APF Medical Center

2. East Avenue Medical
Center

3. Veterans Hospital
4. Philippine Orthopedic

Center
5. MCU Hospital
6. UP-PGH

NO. OF
AMNIONS
GIVEN
290 pcs.

143 pcs.

50 pcs.
60 pcs.

25 pcs.
30 pcs.

PURPOSE

Burns & reconstructive
surgeries

burns & dermatological
cases

burns
club foot surgery

(orthopedic surgery)
burns
donor sites

NO. OF PATIENTS
BENEFITED

14

7

4
6

2
2

Table 6. Non-Consumable Items

NAME

1. Building
2. Laminar

flow hood
3. Freeze-

drier
4. Personal

computer
5. Air con-

ditioner
6. Sealing

machine
7. Refri-

gerator/
freezer

8. Autoclave
9. Oven

QUANTITY

6x10 sq.m.
1

1

1

2

1

1

1
1

COST

P500,000
50,000

500,000

30,000

30,000

5,000

10,000

250,000
100,000

WORKING
TIME
20 years
10 years

20 years

10 years

10 years

5 years

10 years

20 years
10 years

VALUE/MO

P2,083.0
417.0

2,083.0

250.0

250.0

85.0

85.0

1,041.0
833.0
TOTAL

COST/
AMNION
P4.20

0.83

4.20

0.50

0.50

0.17
-

0.17

2.08
1.70

P14.00



Table 7. Consumable Items

A Salaries & Wages

DESIGNATION
Medical Director (1)
Manager Processing (1)
Manager Q.C. (1)
Research Analyst (2)

% OF TIME
25%
50%
25%
100%

TOTAL

SALARY
P 7,000

7,000
2,500
24,000

P 40,500

B. Supplies, Chemicals & Others

ITEMS
1. Surgical gloves
2. Normal Saline
3. Gauze
4. Plastic cups
5. Packaging material
6. Vacutainers
7. Needles
8. Stationary (labels)
9. Chemicals
10. CostofHIV&HepaB

tests
11. Transportation
12. Electricity
13. Water
14. Irradiation Cost
15. Cost of fresh amnion
16. Boxes, basins, pails,

towels, drapes

QUANTITY/MO.
500 pairs
100x1000 cm3

100 meters
500 pcs.
1000 pcs.
500 pcs.
500 pcs.
500 pcs.
-
500 samples
500 samples
-
-
-

-
-

TOTAL

VALUE/PACK
P 2,000.00

500.00
500.00
500.00

1,000.00
4,000.00
4,000.00
2,500.00
1,000.00

10,500.00
10,500.00

800.00
2,500.00
2,200.00
2,500.00
2,500.00
5,000.00

P52,5OO.OO

TOTAL CONSUMABLE COST FOR 500 AMNION PACKS - - - P 93,000.00
TOTAL CONSUMABLE COST PER AMNION 186.00

TOTAL COST (NON-CONSUMABLE + CONSUMABLE) FOR EACH AMNION
MEMBRANE

P 14.00 + 186.00 = P 200.00/AMNION
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FIGURE 1. HIV ANTIBODY TEST SCREENING PROCESS
(INSTRUCTION: PLEASE CHECK NUMBER BOX IF ACTIVITY IS UNDERTAKEN)

FIRST SCREEN SINGLE
TEST e.g. PA OR EIA

1.2

I

NON-REACTIVE
REPORT NEGATIVE

I

SECOND SCREEN
DUPLICATE TEST

e.g. PA OR EIA

1.4

POST-TEST
COUNSELLING

2.1

REACTIVE

1.5

REFER FOR
CONFIRMATION

1.6

NON-REACTIVE
REPORT NEGATIVE

2.3

POST-TEST
COUNSELLING

2.4

CONF1RMATI'iTION
RESULT REPORT

1.8

POST-TEST
COUNSELLING



Figure 2 . HBSAg ASSAY PROTOCOL

Negative Control Positive Control Unknown
Well#l-5 Well#6-8 Well#9-etc

Negative Control 200 uL, each well
Positive Control — 200 uL, each well
Unknowns — — 200 uL, each well

Add one (1) bead on each well

U
Incubate at 45"C in water bath, 2 hrs

Aspirate and wash for 4 times with 1 to 2 ml. of DDW

U
Add 200 uL of 125I-Anti-HBs on each well

U
Incubate at 45°C in water bath, 2 hrs

Aspirate and wash for 4 times with 1 to 2 ml. of DDW

Transfer the washed beads into the test tubes

U
Count



GENETIC SEXING OF BACTROCERA PHILIPPINENSIS IN THE PHILIPPINES

ABSTRACT

The Philippine fruit fly, Bactrocera pJiilippinensis, is one of the country's most

important fruit insect pest. They attack guavas, carambola, eugenia, papaya, citrus,

jackfruit and other fleshy fruits especially the famous Philippine mangoes, the country's

primary export fruit.

The Philippines is aggressively implementing the development and application of the

Sterile Insect Technique (SIT) for the control or eradication of the Bactrocera. Such

endeavor will necessitate a large number of flies. The efficiency of the SIT as it was shown

in the Medlfy experience may be improved by eliminating the female insects prior to the

release of the sterile male. Such technique has an important advantage in the SIT

Programme.

Tlie most suitable type of genetic sexing mechanisms both from the economic and the

mass rearing point of view, would be that that will enable females to be eliminated early

in the development.

OBJECTIVES

1. To detect the presence of interpopulation

variation

2. To study possible genetic changes induced

in artificially reared population of

Bactrocera

3. To induce such heritable changes in the

female flies that may find usefulness in the

mass rearing of Bactrocera

METHODS

1. Characterization of the mass reared fruit fly

2. Characterization of the wild fruit fly:

morphological and cytogenetic analysis

3. Induction of heritable changes (e.g.
translocation)

a. using radiation

b. using EMS

c. using colchicine

d. using combination of a, b and c

e. using combination of a and b

f. using combination of a and c, b and c

The treatment was done on adult males and

females and then mated. Observations were also

made on succeeding generations. Other treatments

also examine the different stages of the life cycle,

i.e. eggs, larvae and pupae. Except for the physical

mutagen (irradiation), mutagenic treatment

(chemomutagens, EMS and colchicine) will b done

by incorporation into the feeds.

RESULTS AND DISCUSSION

1. The oriental fruit fly, Bactrocera

philippinensis (Hendel), was continually

reared under laboratory condition.

Medium-sized cages were used for mass

rearing of fruit flies.

2. From the mass reared flies, about 7 ml of

pupae were irradiated at doses 0, 35, 40

and 45 Gy using a Cobalt-60 source

(Gamma Cell 220, AECL). The irradiated

pupae were allowed to emerge in small



cages after which virgin males and females

were separated.

3. Mating pairs were done as: 1 irradiated

male x 1 irradiated female; 3 irradiated

females x 1 non-irradiated male; 3 non-

irradiated females x i irradiated male.

4. Eggs were collected from these pairings

from where filial generations were later

reared. Observation and characterization of

phenotypic changes were noted.

5. Of the radiation doses used, the 50 Gy

dose did not progress on to succeeding

generations. The 35, 40, 45 Gy irradiated

batches proceeded up to the F7 generation

with no phenotypic changes unusual from

the normal features.

6. The use of chemical mutagens were not
done this year.

PROJECT PERSONNEL

Florencio-lsagani Medina III, Ph.D.

Juana Gregorio

Cristina Aguilar

Patricia Andrea Carrillo

Edgardo Poblete



RADIATION-MODIFIED CARRAGEENAN

FOR BLOMEDICAL AND OTHER APPLICATIONS

ABSTRACT

This report presents the results of several studies on 1) the physico-chemical

properties of refined and purified kappa- and iota-carragecnans, 2) the radiation response

of the refined carrageenans, 3) the preparation ofhydrogel blends of kappa-carragecnan

(KC) and polyethylene oxide (PEO) via radiation crosslinking, and the properties of these

polymer blends.

The purification and dialysis of refined K- and i-carrageenans were performed

collaboratively with the cooperating groups. The purified, dialyzed carrageenans were

analyzed for metal content by energy-dispersive x-ray fluorescence spectrometry

(EDXRF). lota-carrageenan has a sulfur content of 7.76% while kappa-carrageenan

contains 5.62% S.

Gamma irradiation of refined kappa- and iota-carrageenan was carried out at different

doses in air and at room temperature. The effects of radiation toere evaluated from the

i changes in viscosity, gel strength, pH, thermal and IR properties of the samples. Residts

indicate that carrageenan is highly sensitive to radiation-induced depolymerization. lota-

carrageenan appears to be more sensitive to radiation than kappa-carrageenan.

Tlie development of a hydrogel blend from kappa-carrageenan (KC) and polyethylene

oxide (PEO) by gamma irradiation was initiated.. Blending of kappa-carrageenan with

low molecular weight and medium molecular weight polyethylene oxide (LPEO and

MPEO, respectively) resulted in a composite hydrogel system with better properties in

terms of gel content, gel strength and swelling properties. The resulting hydrogel blends

may be developed into topical wound dressing, a matrix for controlled release system and

for immobilization of cells, enzymes, and antibodies.

INTRODUCTION

The local seaweed industry which exports

Philippine refined carrageenan is among the world's

biggest producers of carrageenans (1). These are

hydrophilic colloids/polyanionic polymers extracted

from certain species of seaweeds. The Philippines

produces mostly kappa- and iota- carrageenans

(Fig.1).

The Philippine refined carrageenans are

exported for food and/or semi-food grade appli-

cations. From the structures and properties of these

carrageenans, there may be alternative, and value-

added, non-food applications of these natural products.

The present project aims to explore alternative

non-food uses of K - and i- carrageenans through the

action of ionizing radiation. Gamma radiation

induces either crosslinking or graft polymerization

in materials depending on the nature of the

reactants and the irradiation conditions.

This progress report presents the results of the

various studies undertaken: 1) radiation chemistry of

K- and i- carrageenan specifically the effects of dose

rate, state of samples, and absorbed radiation dose

on the structure, viscosity, gel strength, and pH of

the carrageenans; 2) preparation of kappa carragee-

nan (KQ-polyethylene oxide (PEO) hydrogel blends



via radiation crosslinking ; and 3) properties of these

polymer blends.

The PNRI research group also participated in

the purification and dialysis of the refined carragee-

nans. Results of the trace element analysis of the

purified, dialyzed carrageenans are presented.

Some of the studies were performed at the

Takasaki Radiation Chemistry Research Establish-

ment (TRCRE) of the japan Atomic Energy Research

Institute (jAERI) as part of the IAEA research (on-the-

job training) fellowship of Ms. Charito Aranilla, a

researcher of this project.

MATERIALS AND METHODS

Materials

Refined K-carrageenan (Lot # Q2596) and i-

carrageenan (Lot # PI296-1) were obtained from

Shemberg Corporation through Dr. Nemesio

Montano of UP-MSI. The samples were used

without further purification for all the radiation

work. Aliquots of 100 grams were packed in

polyethylene bags.

Low and medium molecular weight PEO with

MW of 1 -1.7 x 10 5 and 3 - 5 x 105, respectively,

were supplied by Ichimaru Pharcos Co., Ltd, Japan.

Methods

1. Gamma irradiation of samples. The

samples were gamma irradiated for 5-50

kGy using the following irradiation

facilities: a) PNRI Gamma Cell 220 at 0.3

kGy/hr; b) PNRI Multipurpose Irradiation

Facility at 4.7 kGy/hr, and the Co-60

Gamma Irradiation Facility (10.0 kGy/hr) of

the TRCRE, japan Atomic Energy Research

Institute (JAERI).

2. Viscosity determination. Carrageenan

solutions (1.5%) were prepared by

dissolution in water bath. The viscosity of

the solution was measured at 50°C using a

Brookfield LVF viscometer.

3. Gel strength determination. Two percent

solution of kappa-carrageenan with 0.2%

KCI were allowed to set for 12 hours. Gel

strength was measured by compression

method using a Series IX Automated

Material Testing System 1.09 (Instron Corp)

at a load rate of 10 mm/min. All

measurements were done at room

temperature.

4. Preparation and irradiation of KC/LPEO and

KC/MPEO blends. Low and medium

molecular weight PEO were used. Five

percent KC/PEO blend solutions at 1:1 ratio

were prepared by dissolving in distilled

water at 80°C using a temperature-

controlled water bath shaker. The hot

solutions were poured into glass tubes of

•15-mm diameter. The samples were

allowed to cool at room temperature and

set aside overnight prior to irradiation.

Samples in the gel state were gamma

irradiated at a dose rate of 10 kGy/hr. After

irradiation, the samples were relaxed

overnight.

5. Gel fraction determination Gels were dried

to constant weight at 50°C in a vacuum

oven. Dried gels were contained in

stainless steel net with a mesh of 200. The

sol portion was extracted in distilled water

at 121°C for 2 hours using an autoclave.

After extraction, samples were washed with

distilled water and again dried to constant

weight. Gel fraction was calculated as (2)

Gel% = (weight of dried gel after

extraction/initial weight of dried gel) x 100

6. Swelling measurement. Gels dried to

constant weight were immersed in distilled

water at room temperature. The % water

gain was calculated as (3)

WG% = (Woe - Wi)/Wi x 100



7. Determination of gel strength of polymer

blend. Gels were cut into cylinders with a

diameter and height of 15 mm. Gel

strengths at room temperature were

measured by compression of samples

between parallel plates on a Strograph-R1

Material Tester (Toyoseiki Co., Ltd., Japan).

The crosshead speed was set to 10

mm/min.

8. Determination of pH. Carrageenan solution

(1.5%) was prepared. The pH of solutions

were measured using an Orion Model

520A pH meter.

9. FTIR and thermal analysis. Kbr pellets of

samples were analyzed in a FTIR

spectrophotomer (Shimadzu). Thermal

analysis was done using a Shimadzu TGA

Analyzer in N2

10. Trace Element analysis. Three percent

refined carrageenan solutions were

prepared using deionized water.

Approximately 7 to 8 mg of carrageenan

was deposited on the surface of ultra-thin

Mylar film held over a sample cup with an

area of 7.55 cm2. Trace elements were

analyzed using KEVEX EDX-771, Energy

Dispersive X-Ray Fluorescence

Spectrometer (ED-XRF). The analysis was

carried out using the following parameters:

a) Ti secondary target, 3mA, 30 kvolt, 200

seconds acquisition time, b) Ge secondary

target, 3 mA, 25 kvolt, 250 seconds

acquisition time.

RESULTS AND DISCUSSION

A. Radiation Response

Carrageenans

of K- and i-

1. FTIR. Figs. 2 & 3 show the FTIR spectra

of kappa- and iota-carrageenan,

respectively. Gamma radiation did not

significantly affect the functional

groups present in the samples. The

peaks observed in both irradiated and

unirradiated samples are presented in

Table I.

2. Viscosity and Gel Strength vs. Dose

Rate. The changes in the viscosity and

gel strength of K-carrageenan as a

function of dose rate are shown in

Figs. 4 & 5. The % reduction in

viscosity decreased with increasing

dose rate. Concomitantly, the gel

strength increased with increasing dose

rate.. It has been reported that there is

depletion of O2(for irradiation in air) at

high dose rates which can result in a

reduced oxygen effect.(4) At lower

dose rates, there is adequate O2 level

to diffuse through the sample and

cause a greater radiation effect.

3. Physico-Chemical Properties vs.

Radiation Dose. Gamma irradiation of

refined kappa-carrageenan (swollen

state and powder form) and iota-

carrageenan (powder form) were

carried out at different doses in air and

at room temperature. The effects of

radiation were evaluated from changes

in viscosity, gel strength, pH, and

thermal properties of the samples.

The viscosity of 1.5% carrageenan

solutions (kappa and iota) decreased

dramatically as a function of radiation dose

(Fig. 6). The decrease in the viscosity with

increasing dose is reflected in the gel

strength of the irradiated sample.( Fig. 7).

These observations indicate the depolyme-

rization of carrageenan. resulting in the

molecular breakdown of the molecule into

lower M W oligosaccharides., monomers,

and other degradation products. Studies on

other polysaccharides such as chitosan (5)

and hyaluronic acid (6) show the conver-

sion of these polymers to their oligomers

and monomeric units.



Fig. 8 shows the effect of radiation on the

pH of the carrageenans whereby the pH of

the carrageenan solution decreased with

increase in radiation dose. Possible causes

of this decrease in pH maybe the formation

of organic acids and H2SO4 upon irra-

diation of carrageenan. Further studies are

being undertaken to investigate the

possible site(s) of scission in the structure

and the mechanisms of radiolysis of

carrageenan. Analysis of reducing sugar,

3,6 an hydroga lactose, and 3,6

anhydrogalactosyl-2-S04 may provide

some information on the mechanism of

radiation-induced scission in the

carrageenan molecule. Further,

competition kinetics using free radical

scavengers such as nitrous oxide, isopro-

panol, and KCNS may give information on

the major free radicals involved in the

degradation of carrageenan in solution. The

possibility of using the radiolytic products

of carrageenan as growth factors for plants

will be explored.

Kappa-carrageenan is more radiosensitive

in the swollen state than in the solid state

as shown by a higher reduction in viscosity

in the former than in the latter (Fig.6). A

fundamental principle in radiation che-

mistry states that a substance is affected

more by radiation when irradiated in the

liquid state than when irradiated in the

solid state. This increase in radiation effect

is attributed to the action of the radiolytic

products of water i.e., OH, H, and e aq(7).

In the same figure, it is shown that iota-

carrageenan appears to be more radio-

sensitive than kappa-carrageenan. This is

probably due to the bigger molecular size

of iota-carrageenan than kappa-carrageenan

with the former having a higher probability

of being hit by radiation than the latter. The

presence of an additional sulfate group in

the structure of i-carrageenan may also

affect its response to radiation. It may be

noted that sulfur-containing compounds

have been found to be good sinks for

electrons during irradiation.

Thermal degradation of irradiated k-

carrageenan occurred 8-10 degrees lower

than the unirradiated sample at 50 kGy

(Figs. 9 & 10). The difference in degra-

dation temperature at 5-10 kGy where

changes in viscosity and gel strength were

greatest was not significant.

B. Preparation of KC/LPEO and KC/MPEO
Hydrogel Blends Via Radiation
Crosslinking

The properties of polymer materials can be

greatly extended or improved by blending two or

more homopolymers together. Blending of KC with

PEO was performed in order to improve its response

to radiation. The effects of radiation on blends

depend on the degree of compatibility and the

extent of intermolecular interaction between

different types of homopolymers. Compatibility is

influenced by the molecular weight of the

homopolymers (3).

Fig. 11 shows the crosslinking behavior of the

hydrogen blends. KC/MPEO hydrogel blend

exhibited a higher gel content than KC/LPEO. A gel

fraction of 70% was achieved at a dose of 10 kGy

for KC/MPEO while above 60% for KC/LPEO at the

same dose indicating that there is greater

compatibility between KC and MPEO. For both

systems, gel content decreased at 20 and 30 kGy

suggesting that there is degradation of the k-

carrageenan polymer above 10 kGy.

The effect of radiation on the gel strength of the

hydrogels is shown in Fig. 12. For both KC/LPEO

and KC/MPEO systems, a maximum was exhibited

at a dose of 10 kGy. However, KC/MPEO exhibited

a higher gel strength. The mechanical strength of a

hydrogel is often derived almost entirely from the

crosslinks in the system (7) and since KC/MPEO

hydrogel blend has a greater amount of crosslinks,



as denoted by the high gel content, it wi l l exhibit a

higher gel strength.

The swelling behavior of the hydrogels is

shown in Fig. 13. Water gain, for both systems,

decreases with dose. At a dose of 10 kCy, the water

gain for KC/MPEO hydrogel blend is more than

10000%. At lower doses, swelling is influenced by

the resulting network structure of the gel. More

crosslinks lead to lower water gain. At higher doses,

however, the swelling may be affected by the

degradation of kappa-carrageenan. Further study on

the swelling properties as affected by temperature,

pH, and ionic conditions wil l be undertaken in

future investigations.

Intermolecular association between kappa-

carrageenan and PEO could come from hydrogen

bonding, ionic and electrostatic interactions and

several gel structure types may result (8).

Identification of these gel structure types wil l be the

object of future investigations.

C. Trace Element Analysis of Carrageenans

Quantitative XRF multielement analysis showed

the presence of S and K in kappa- and iota-

carrageenans (Table II). lota-carrageenan contains

7.76% S and 3.87% K while kappa-carrageenan has

5.62% S and 2.05% K. Qualitative analysis of the

samples showed the presence of Fe and Al.

CONCLUSION

Results indicate that the carrageenan structure

is highly sensitive to radiation-induced

depolymerization. Blending of kappa-carrageenan

with LPEO and MPEO followed by gamma

irradiation resulted in a composite hydrogel system

with better properties in terms of gel content, gel

strength and swelling. The resulting hydrogel blends

may be developed into topical wound dressing, a

matrix for controlled release system, and for

immobilization of cells, enzymes, and antibodies.
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Table I. Peaks in the FHH spectra or irradiated and unirradiatcd canagceiians.

Peak (cm'1)

K-Carrageenan

OkGy

3442

2965

1638

1250

1065

847

20kGy

3442

2962

1640

1250

1063

845

i-Carrageenan

OkGy

3448

2966

1649

1261

1073

848

804

20kGy

3448

2962

1651

1261

1073

848

804

Vibration mode/functional group

Intermolecular-bonded OH

C-H stretch

Polymer-bound vvaler

Covalent sulfate (total sulfate)

CII rO stretch

Sulfate on C-4 of D-galactose

Sulfate on C-2 of 3,6-anhydrogal?ctose
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Table II. Trace Analysis of Iota and Kappa Carragccnan by IID-XIU-

Sample
Name

Iota
Carragccnan

Kappa
Carrngecnan

Weight of
Sample

7.7x10^

8.9x10"3g

Elements

SKa

KKa

SKa

KKa

Counts

153043
±381

253685
± 483

114523
±330

155280
±382

Concentration
(7/g/cm2)

79.215
± 1.093

39.515
±0.259

59.277
±0.808

24.187
±0.189

ConccnUalion
(ppm)

77671.85

38745.227

50285.545

20518.185

Concentration

(%)

7.76

3.87

5.62

2 05
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K- Carragoenan

-o,so H,C,

4-0-SuHalo-p-D-galactopyranosyl unl(

i Carragoenan

-O0SO

OSO3"

4-0-Sullalo-p-U-gaIacIopyranosyIunil 3,G-Anhydro-2-0-sullalo a-u

Fig. 1 Repeating structural units of kappa- and iota- carrageenmi
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COMET ASSAY: A MICROGEL ELECTROPHORETIC TECHNIQUE FOR THE

DETECTION OF DNA DAMAGE AND REPAIR IN INDIVIDUAL CELLS

ABSTRACT

The Comet Assay, also called Single Cell Gel Electrophoresis (SCGE), Satellite Assay

and Microgel Electrophoresis (MGE), is a method for measuring DNA damage to

individual cells, based on the technique of microelectrophoresis (Ostling and Johanson,

1980). The study has now developed a complementary technical procedure or protocol

which will play an important role in biological dosimetry and monitoring of exposed

individuals in case of incident or accident involving radiation exposure. Cells embedded

in agarose are lyzed, subjected briefly to an electric field, stained with a fluorescent DNA

binding stain, and viewed using fluorescence microscope. Broken pieces of DNA migrates

further in the electric field, and the cell then resembles a "comet" with a brightly

fluorescent head and a tail region which increases as damage increases.

OBJECTIVES

1. To develop technical procedure/protocol

useful for biological dosimetry

2. To measure DNA damage to individual
cells exposed to radiation

METHODS

Experimental Protocol

Extraction of blood samples

Each blood sample divided into lots,

one being the Control (unexposed) and

the other lots exposed to 0, 0.5, 1.5 and 3.0 Gy

of radiation (gamma or X-rays)

Prepare the lysis solution,

melt agarose solution (1%, 0.6%, 0.5%)

Prepare frosted slides with codes

Fully frosted slides are each covered with

1.0% Normal Melting Point (NMP) agarose,

covered with coverslip and allowed to solidify

Remove coverslip and add another layer but

this time 0.6% NMP agarose, cover with

coverslip, place on ice and cover with aluminum

foil

After 10 minutes, remove coverslip and add

2fj.\ of blood suspended in 100^1 of 0.5% Low

Melting Point agarose at 37°C and allow to

solidify on ice for 10 minutes

Remove coverslip and immerse in freshly
prepared lysis solution for a minimum of

1 hour at 4°C

Remove from lysis solution, drain and place

in horizontal electrophoresis apparatus filled with

buffer for 40 min for DNA unwinding
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Place slides in electrophoresis in the same

buffer for 20 min at 25V adjusted to 300 mA by

raising or lowering buffer level

Remove slides and "quick wash" with the

neutralization Tris buffer (using a pipet, drop the

buffer on the slides and allow to drip immediately

off the slides, wash gels 3 x for 5 min with Tris

buffer, drip off each time)

Bring 100^1 ethidium bromide on the gel,

cover with coverslip,

allow a 10-minute staining period

Remove the coverslip.

Rinse with bidistilled water and let drip.

Keep in humid and dark environment at 4°C

Slide analysis

RESULTS AND DISCUSSION

Still in the process of acquiring some project

materials/biochemicals needed.
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Slide analysis is done within 24 to 48 hours

after staining with ethidium bromide using

fluorescence microscope. Measurements are

made using calibrated scale in the ocular piece of

the microscope. The metric use is the length of

DNA migration (tail length) presented generally in

micron (tail length = approximately 10/uM).

Comet length is determined by measuring 50

randomly selected cells in each lot per sample.



METRO MANILA AIR POLLUTANT CHARACTERIZATION

AND SOURCE IDENTIFICATION

In support oftlie governments efforts to effectively control pollution, the Philippine

Nuclear Research Institute has started a study for the multielement characterization of

Metro Manila aerosol leading to pollutant source apportionment. The study seeks to

determine the relative contribution of various pollutant sources to particulate pollution

through the measurement of marker elements using nuclear analytical techniques. The

project was partially supported by the IAEA under a technical cooperation grant.

ACCOMPLISHMENTS

1. Samples were collected using a Cent-type

dichotomous sampler from two sites: the

Ateneo de Manila University (ADMU)

compound and the MWSS Water Treatment

Facility at La mesa Dam. A total of 105 pairs of

samples have been collected from the ADMU

compound and 67 samples from La Mesa Dam.

2. Fifty eight (58) pairs of samples were analyzed

by INAA at the Center for Nuclear Techniques

Research, Bandung, Indonesia under an IAEA

fellowship. The following elements were

quantified: Al, Na, Br, Mn, K, As, La, Fe, Cr, Se,

Zn, Th, Lu, Nd, Yb, Sb and Sc.

3. The new KEVEX 771 Secondary Target X-ray

Fluorescence spectrometer was optimized for

analysis of air filters. Using four secondary

targets: Gd. Zr, Ge and Ti, elements from Na to

Pb can be determined. Elements detected

include: Na, Mg, Al, Si, P, S, Cl, K, Ca, Ti, V,

Mn, Fe, Cu, Zn, Pb.

4. The analytical parameters for Cd, Pb and Zn

determinations by anodic stripping voltametry

was optimized. This covers sample preparation

by microwave digestion, optimization of

voltametric conditions for Zn, Cd and Pb;

interference studies; concentration-response

profiles; recovery

The PNRI has now developed facilities and

refined analytical methodologies useful for aerosol

research. The data generated by the project are the

first locally generated multielement data for air

particulate samples. These also are the first ambient

data for Metro Manila aerosol considering that

DENR monitoring stations are mostly located close

to the road and are greatly influenced by vehicular

emissions.

AIR POLLUTION-RELATED SERVICES

With facilities developed for the project,

analytical services were provided to First Signs

Corporation which operates 13 road side air

monitoring stations in Metro Manila. Using a

microbalance provided by the IAEA for the project,

the weight of 376 particulate samples were

determined. Two hundred eight (208) samples were

analyzed by XRF for Pb and Br. The activity

provides for the first time on a regular basis, data on

PM10 particulate matter and PB for Metro Manila.
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URBAN WASTE MANAGEMENT

ABSTRACT

Sampling and analysis of ivater from monitoring wells, springs, streams and the

treatment ponds outlet was continued. Two years after the introduction of the tracer, all

environmental samples have not shown any traces of the radioactive tracer. Tliis is an

indication of the integrity of the barriers at the bed of the landfill.

The amount of tracer (expressed in % of total tracer) detected at the outlet of the

treatment pond is shoion in the breaktlirough curve. The curve indicates that: (Dless than

10% of the tracer has reached the ponds in 2 years suggesting a rather slow rate of travel;

and ® the travel expectedly occurs mostly during the rainy season.

OBJECTIVE

To apply radioactive tracer techniques in the

operation and management of landfills
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HYDROGEOCHEMICAL PROCESS STUDIES/ENVIRONMENTAL SURVEILLANCE

ABSTRACT

77ze carborne andfootborne gamma ray survey of Marinduque was undertaken as a

pilot area to test the newly acquired gamma ray spectrometer system. It was obtained

under an IAEA Technical Assistance Cooperation Program (19940-1996). The system

ivas shown to be useful in taking ground surface radioactivity on a continuous basis and

therefore, could be used to gather the baseline radioactivity level of Marinduque for

possible use in mineral exploration and environmental study.

OBJECTIVES

The objectives are to establish baseline radon

and gamma ray data for earthquake and volcanic

predictions as well as gamma ray environmental

monitoring. The other objective is to produce radon

and gamma ray maps that could be used for mineral

resource assessment.

METHODS

Regional and detailed radon and gamma ray

survey along major fault zones and active volcano

regions as well as mineral prospective areas.

RESULTS AND DISCUSSION

The report on the carborne and footborne

gamma ray survey of Marinduque is being prepared

as part of an MS thesis in Geology.
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SURVEY FOR NUCLEAR AND OTHER INDUSTRIAL MINERALS

ABSTRACT

A reconnaissance geochemical survey of southern Palawan was conducted over an

area of 1,550 sq. km. A total of 243 geochemical samples consisting of stream sediments;

panned heavy minerals and soils were obtained. Radiometric measurements were also

taken at each sampling site. The surveyed areas were located in Quezon and Aborlan.

A total of 2,351 elemental determinations for U, Cu, Pb, Zn, Mn, Ag, Co, M and Fe

were performed.

An additional 1,153 elemental determinations were done on geochemical samples from

Luzon.

OBJECTIVES

The objectives are to delineate areas

prospective for nuclear minerals and other nuclear-

related industrial minerals.

METHODS

The geochemical survey included samples

collected of stream sediments and panned heavy

mineral concentrates at the sampling density of 2-3

samples per sq. km. Areas with relatively high

uranium or thorium as well as high radioactivity are

considered prospective specially if associated with

other economic metals.

RESULTS AND DISCUSSION

The present work completes the reconnaissance

geochemical survey of southern Palawan. The area

is mainly underlain by ultramafic/gabbroic rocks.

Some arkosic sedimentary formations are also

present. It is hoped that these rock formations

would be favorable to nuclear mineral deposits.
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SITING STUDY AND NUCLEAR FUEL CYCLE

ABSTRACT

Field siting activities were conducted in Barangay Bacungan, Puerto Princesa City.

The area lies at about 9°95' North latitude and 118 °39' East longitude on the

Northwestern coast of Palawan. The site is about 20 km. airline distance from Puerto

Princesa and accessible through a provincial road from Puerto Princesa proper to

Bacungan. The site has few settlers and forested and is free from earthquakes and volcanic

hazards.

Siting visits were also undertaken in Cabulao Point, Mabini and Punta Cruz,

Panglao all in Bohol. Both areas are underlain by limestone and terrace gravels. The 1990

major Luzon earthquake, however, affected Bohol. It was reported that part of the bell

church tower in jagna toppled duriyig the earthquake and produced centimeter-wide cracks

on cement pavements. It appears that Bohol, although about 80 km. from the nearest trace

of the active Philippine Faidt, is not entirely free from movements of this fault structure.

A site was visited in Cebu. The area is in Bagacay Point, Consolacion-Liloan near

Cebu City. The geology of the site is alluvium beach deposit and raised coral reefs. The area

is fairly well developed and is deemed not favorable for any further siting activities.

OBJECTIVES

The objectives are to identify regions and areas

for siting nuclear power plants and to study in more

detailed selected candidate sites as possible nuclear

energy parks.

METHODS

The siting works wil l be conducted in areas

based on well-defined set of criteria. These criteria

include seismic and volcanic hazards,

environmental, demographic, current and projected

socio-economic and cultural characteristics of the

region.

RESULTS AND DISCUSSION

Siting of nuclear power plants in Palawan

region would appear to be more favorable based on

siting criteria as compared to other areas presently

visited. However, more sites in Palawan have to be

studied before selection of possible candidate sites

is chosen.
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CHAPTER m.

SCIENTIFIC AND TECHNOLOGICAL

SERVICES



IRRADIATION SERVICES

OBJECTIVES

1. To produce/dispense and supply the

radioisotope needs of the different end-

users in medicine, industry, agriculture and

research in all disciplines

2. To supply radioisotopes at minimum cost

3. To supply RIA at minimum cost

RESULTS

Radioisotope Production

Quantity 267 orders

Activity 152,179 MBq

Income 515,400.00 pesos

Gammacell Irradiation

Quantity 1,826 samples

Activity 55,880.20 krad

Income 29,655.00 pesos

Multipurpose Irradiation Facility

Quantity 8,415 samples
Activity 379.58 Mrad
Income 505,088.00 pesos
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ENGINEERING SERVICES (MECHANICAL)

OBJECTIVES

This project aims to provide services to PNRI

divisions/units and outside institutions with the

following:

1. Architectural design, cost estimates, speci-

fications, bid and award, construction of

building and repair and maintenance of

physical structures and facilities of the

agency

2. Fabrication, assembly, construction and

tests of various parts or components of

machineries and equipment

RESULTS

1. Electro-mechanical repairs and mainte-
nance works

a. minor repairs completed: 86

b. major repairs completed: 28

2. Machine shop, welding and fabrication

works

a. minor repairs completed: 74

b. major repairs completed: 7

3. Engineering design, drafting and cons-

truction works

a. designs completed: 11 projects

b. plan completed: 28 projects

c. drawings completed: 10

d. projects monitored/inspected: 10 pro-
jects

PROJECT PERSONNEL
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NUCLEAR TRAINING

OBJECTIVES

1. To conduct training courses for

professional levels in the use of

radioisotopes in industry, agriculture,

medicine and education

2. To give assistance and to coordinate
apprenticeships and thesis advisorship
program

3. To conduct on-the-job training for scientists

and technologies to use nuclear techniques

RESULTS

Training Courses

No. of training courses conducted 32

No. of participants 370

No. of Institutions 127

Seminars

No. of seminars 27

No. of participants 1,687

On-the-Job Training

No. arranged 75

No. of participants 75

Income 199,100.00 pesos

For 1997, a total of thirty two (32) training

courses were conducted by PNRI for nuclear

manpower development, in the fields of nuclear

science and technology and radiation safety, and

non-destructive testing techniques. The number of

participants to these courses totaled three hundred

seventy (370), coming from one hundred twenty

seven (127) different private and government

institutions. Non-destructuve Testing (NDT) training

courses in Levels 1, 2 and 3 were conducted in

cooperation with the Philippine Society for Non-

Destructive Testing (PSNT).

As part of the nuclear manpower development

in the undergraduate level, seventy five (75)

undergraduate trainees were given on-the-job

training in the different research laboratories within

PNRI.

In-house seminars/lectures were conducted at

PNRI, as well as seminars in different secondary

schools, as part of upgrading knowledge and

information in the field of nuclear science and

technology. The total number of seminars

conducted was twenty seven (27), which benefited

around 1,687 participants.
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COMPUTER SERVICES

OBJECTIVES

This project aims to develop computerized

systems and computer software for the different

PNRI research and development, licensing and

regulations, technical and support service activities.

This involves analysis, design, programming, testing,

installation and maintenance of these systems.

RESULTS

Number of application software developed 6

Number of computer programs

developed/modified 23

Number of job requests completed . . . . 150

Number of consultations/assistance 81
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RADIATION PROTECTION

OBJECTIVES

To protect radiation workers and the public

from unnecessary exposure to ionizing radiation by

providing the following services: personnel

monitoring, radiation control, secondary standards

dosimetry laboratory calibration and radioactive

waste management.

RESULTS

Radiation Protection Services

I. Film Badge Service

1. Films issued (+PNRI) 29,438

2. Institutions served 1,100

3. Persons monitored 3,715

II. SSDL Calibration Services

1. Instruments calibrated ( + PNRI) 490

2. Institutions served 183

3. Output calibration of 6

teletherapy/brachytherapy

machines

4. Institutions served 5

III. Radiation Control Services

1. Sealed sources leak tested 222

2. Hazards evaluation 5

3. Institutions served 55

4. Area monitoring

Reactor building 339

ISD building 147

Co-60 building 19

PNRI compound 207

RPS bldg/compound 169

5. Air monitoring

Reactor building 206

ISD building 137

Radwaste building 163

6. Radiological support

Reactor support 34

• ISD support 4

Other PNRI labs 2

7. Packages of RAM cleared for 230

transport

IV. Radwaste Management Service

1. Spent sealed source disposed 14

2. Liquid waste collected (+PNRI) 598.84

in liters

V.

3. Solid waste collected ( + PNRI) in
cubic meters

4. Spent sealed sources

conditioned, drums

5. Solid waste managed, drums

6. Institutions served

Special Services

1. Instruments calibrated

2. Institutions served

5.15

2

3

12

10

Research and Development

I. Radwaste Management

1. Cesium 137 Absorption by Ion Exchange

Research and development studies

concentrated on the development of an ion

exchange material to be used in the

absorption of cesium-137 from radioactive

aqueous waste containing cesium-137.

A granular potassium hexacyanocobalt(ll)

ferrate(ll) was produced after several

experimental test. Several absorption test

runs were conducted by loading the

granular potassium hexacyanocobalt (II)

ferrate in a column. About 3.5 cc of the

granular potassium hexacyanocobalt(ll)

ferrate(ll) was used and around 12.32 liters

was passed into the ion exchange column

and has not yet reached its saturation point.

Further studies is needed to determine the

absorption capacity of the said ion

exchange material.

2. Design Mix Formulation

An optimum design of concrete mix is

needed for the immobilization of

radioactive waste. The concrete mixture

shall be designed to give the most

economical and practical combination of

materials that will produce the desired

workability, strength and durability.



Seven concrete design mixes were

formulated, five were tested for

compressive strength and two of the design

mixes failed the test which maybe due to

some errors during concrete preparation.

The two design mixes has to be repeated

and the other two concrete design mixes

has to be tested before evaluation will be

done.

3. Subcommittee on Radioactive Waste

Management under the Nuclear Power

Steering Committee

Revised the preliminary siting criteria for

the establishment of a final repository site

for conditioned radioactive waste.

After the revision of the siting criteria, only

three candidate sites were named for the

reconnaissance investigation, namely:

Southern Mindoro, Calavite and

Busuangga, Northern Palawan.

Only one site was preliminary investigated

— Southern Mindoro. Of the surveyed

area, one possible site of particular interest

was identified in Bgy. Mauhao,

municipality of Bulalacao, Oriental

Mindoro. It was recommended that further

investigation be undertaken to determine

its acceptability.

Radiation Dosimetry

1. Secondary Standard Dosimetry Laboratory

Reviewed and finalized Memorandum of

Agreement between the PNRI-SSDL and

the RHS-SSDL of the Department of Health.

Conducted calibration and performance

testing of five teletherapy facilities. These

are the following:

(1) Philippine General Hospital (2

facilities)

(2) Baguio General Hospital

(3) Vicente Sotto Memorial Hospital

(4) Jose Reyes Memorial Medical Center

The National SSDL Organization

conducted a seminar/workshop on the

IAEA TRS 277, Absorbed Dose

Determination on Photon and Electron

Beams on November 26, 1997 held at the

RHS with practical exercise/demonstration

conducted at the Jose Reyes Memorial

Medical Center. The workshop was

attended by radiation oncologist,

technologists and medical physicists from

8 hospitals.

Participated in the International Dose

Assurance Service for the dose quality

assurance of the cobalt-60 irradiation

facility. The result is within 3.5% at the 5.0

Gy range and more than 5% at dose range

0.4 and 25 kGy respectively.

Participated in the postal TLD dose

intercomparison conducted by the IAEA/

WHO as dose quality assurance/audit for

the different teletherapy centers in the

country.

2. PHI/09/020 TLD Dosimetry for Personnel

Monitoring Services

Completed calibration of TLD cards for

personnel monitoring.

Completed the commissioning of the TLD

monitoring system in accordance with

International Standard procedures,

specifically the following measurements

were undertaken:

(1) determination of minimum detection

level

(2) reproducibility tests

(3) energy response tests

(4) dose linearity test



Conducted comparability test of the film

badges and the TLDs. Results indicated that

exposure readings were comparable and

that TLD in general has a relatively higher

sensitivity than films.

Initiated the issuance of TLDs for routine

personnel monitoring starting with RPS

personnel.

PROJECT PERSONNEL

Strengthening

Infrastructures

of Radiation Protection

1. PHI/09/022 Radiation Protection

Regulations and Emergency Response

Hosted the IAEA Regional Workshop on

Emergency Planning, Accident Assessment

and Response to Nuclear and Radiological

Accidents, November 10-14, 1997,

attended by 23 participants, 10 official

observers from 15 different countries.

The objective of the workshop is to inform

countries on the details of the Agency's

latest guidance and technical manuals for

emergency planning and response

preparedness. The workshop participants

are individuals who are responsible at the

national level or at the major facility for

developing emergency plans and/or

response capabilities and should be able to

use the IAEA guidance to develop and

maintain an emergency response capability

that meets their radiation threat and that is

consistent with the requirements of the

International Basic Safety Standards.
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INFORMATION SERVICES

OBJECTIVES

1. To promote public understanding and

acceptance of the beneficial uses of nuclear

energy through a continuing and effective

information dissemination activities

2. To provide adequate, popular, semi-

technical and technical information mate-

rials'on the PNRl activities and/or nuclear

energy in general and maintain a con-

tinuous flow of these information to all

sectors of the public

3. To accelerate nuclear technology transfer

through exhibits, audio-visual presentations

and lecture demonstration of the appli-

cation of nuclear techniques in industry,

food and agriculture and research

4. To establish linkages with the tri-media,

other government agencies and private

institutions and organizations that can assist

the PNRl in its Nuclear Information Disse-

mination Program

5. To participate in international dissemina-

tion programs and cooperative activities.

RESULTS

1. Development/Production of Nuclear Infor-

mation/Promotional Materials:

a. Print

i. 1996 PNRl Annual Report

ii. Brochure on Radiation Vulcaniza-

tion of Natural Rubber Latex

iii. Transparencies on the food irradia-

tion technology

iv. Booklet on the 25lh Anniversary of

the Regional Cooperation Agree-

ment (RCA Publication Task Force

with Info staff as members)

v. In coordination with PIA/OPS and

Nuclear Power Sub-Committee on

Information and selected PNRl

technical staff, actively

participated in the preparation of

the following:

(1) Poster: "Radiation is Part of

our Daily Lives"

(2) Poster: "Nuclear Technology

Benefits You"

(3) Brochure: "Things You Should

Know About Nuclear Energy"

vi. Participated in the preparation of

the 2nd Philippine Nuclear Cong-

ress Proceedings (Co-chair of the

Committee on Documentation)

vii. AEW 97' posters (1,000 copies

produced and distributed)

b. Non-Print

i. PNRl exhibit for the DOST Annual

Technology Fair

ii. 1 set of exhibit for the DOST-CAR

S&T exhibit

2. Distributed/loaned nuclear information/

promotional materials (brochures, annual

reports, posters, stickers, video tapes,

slides)

a. No. of materials

i. Print = 78,050

ii. Non-print = 168

b. No. of clients = 19,794



r Si
3. Conducted/coordinated guided tours of

PNRI facilities/video showing/slides presen-

tations and lecture to clients. (AEW 97' in

coordination with Committee on Technical

Tours)

a. No. of visitors = 10,467

b. No. of group clients = 153

4. Provided assistance to walk-in visitors re:

info on nuclear radiation technology/PNRI

activities

a. No. of clients = 215

b. No. of groups = 68

5. Conducted nuclear awareness seminars:

Date

Jan 27-

28

Jan. 31

May 9

May

19
JulyS

July 10

August

Sept.

10

Sept.

17

School

Virgin Milagrosa

University

Foundation in San

Carlos City,

Pangasinan
Rizal Technological

Colleges, Boni,

Mandaluyong City
Samahan ng mga

Guro sa Pisika
UP College of

Education
Davao City National

H.S.

Davao City National

H.S.

San Jose Del Monte

National High

School
San Jose del Monte

National High

School
Piodel Pilar

Educational

Institution

Resource

Person
E. Cabalfin

G. Puga

N. de Vera

Z. de Guzman

M. Bautista
N. de Vera
Z. de Guzman
N. de Vera
Z. de Guzman
E. Cabalfin
R. Leonin
S. Bayron
N. de Vera
Z. de Guzman
L. Abad
J. Cerbolles
N. de Vera
J. Cerbolles
M. Bautista
Z. de Guzman
G.Puga
M. Bautista
Z. de Guzman

N. de Vera

J. Cerbolles

No. of

Students
200

(teachers

and

students)

100

50

17

300

300

500

1000

200

a. Virgin Milagrosa University Founda-

tion, January 27-28, 1997 (Part of the

PNRI Nuclear Awareness Program).

b. 1997 DOST Annual Technology Fair at

the Bangko Sentral ng Pilipinas in

Davao City from 7-12 July 1997.

c. QCSC celebration of NSTW at atrium,

UP Campus, July 1997.

d. NFA Exhibit (International Agricultural

Machinery and Technology at NFA

Grains, Complex, 23-26 September

1997).

e. 1st Visayas DOST Cluster S & T Fair in

Bacolod City from August 8-18, 1997.

f. DOST-CAR S&T Exhibit at the

Benguet State University during the

National Statistics Month celebration

on 12-18 October 1997.

g. AEW 97' celebration at PNRI Diliman,

Quezon City.

h. Symposium - Energy Symposium -

Dusit Hotel, November 7, 1997.

7. Tri-Media Linkages (in cooperation with

STII/DOST and PNRI technical staff)

a. Radio Interviews : 1 7

Date Topic Interviewees Host/Station

6. Participated in Special Events through

lectures, exhibits, etc : 8

Jan 22 PNRI's Nuclear

Services
Feb 6 PNRI's Nuclear

Services
Feb 21 PNRI's Nuclear

Services
Feb 27 Gen. Info about

Radiation and

Medical Uses of

Radiation
Apr 10 Gen. Info about

Radiation and

Medical Uses of

Radiation
May 13 Food Irradiation

and Medical

Products

Sterilization

E. Cabalfin Mely Tenorio/

DZRB
E. Cabalfin DZCA

E. Cabalfin Susan Layos/

DZRM
N.deVera DZCA

N.deVera DZRM

Z. de Guzman DZCA



Dale Topic Interviewees Host/Station
Jun 4

July
August

August
Oct 2

Oct 17

Oct 23
Nov20
Nov30

Dec 5

SIT

RVNRL
Nuclear Power &

Other Energy

Applications
Food Irradiation
Radiation

Sterilization of

Medical Products
Radiation

Sterilization of

Medical Products
Food Irradiation
SIT
Radiation

Sterilization of

Amnion Grafts
AEW Celebration

E. Manoto

L. Abad
C. Aleta

Z. de Guzman
Z. de Guzman

Z. de Guzman

Z. de Guzman
E. Manoto
Z. de Guzman

J. Cerbolles

Evelyn Agato/

DZRB
Davao City
DZCA

DZCA
DZCA

Radio Baguio City

DZCA
DZCA
DZMM

DZRM

b. Press Releases : 3

i. On-the-spot essay writing contest

ii. AEW celebration

iii. PNRI celebrates 25'h Atomic
Energy Week

c. Press Conference (in cooperation with
STI I/DOST) : 1

i. Date: December 13, 1997

ii. Venue: Jade Vine, UN Avenue

iii. Speaker: Dr. A. dela Rosa

iv. Topic: Nuclear Technology in the
Service of the Filipino

d. TV interview/news coverages: 5

Date TV Channel Topic
Oct. 16 TV interview Baguio City PNRI Function and

Activities
Dec. 3 Channel 9 News 1997 AEW Press

Conference
Dec. 8 Channel 9 News 1997 AEW Opening

ceremonies
Dec. 8 Channel 4 News
Dec. 8 Channel 13 News

8. Daily monitoring of nuclear news and
related items in nine (9) newspapers

9. Contributed nuclear news items to the

AsianNet. AsianNet is a system for

fast/timely exchange of nuclear technology

through facsimile network. Participating

countries include Australia, China,

Indonesia, Japan, Korea, Malaysia,

Thailand and Vietnam.

10. Provided photography services

requesting units/personnel.
to
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SCIENTMC LIBRARY AND DOCUMENTATION CENTER

OBJECTIVES

Libranj Services

1. To provide scientific library and documen-

tation services to PNRI employees and the

general public

2. To identify and acquire a comprehensive

nuclear energy literature collection for

study and research

3. To monitor local exchange of publication
of needed information

4. To develop agency's information retrieval

systems by computerizing the center's

holdings

Documentation Services

1. To establish, maintain and strengthen the

PNRI's international linkages through the

direct access project of International

Nuclear Information System (INIS) for the

retrieval of nuclear information relevant to

the needs of PNRI scientists and engineers

2. Bibliography preparation of requested
subjects/scientific research and continua-
tion of supplementing the nuclear energy
information in the Philippines

3. In connection with computerization, to

embark on Selective Dissemination of

Information (SDI) for ready access to meet

immediate needs of our scientists and

researchers as well as outside clientele

RESULTS

Library Services

A. Acquisition and Receipt of Publications

1.

2.

3.

4.

5.

6.

7.

Books purchased/Gift
journals purchased

IAEA publications

Technical reports

Journals (exchanges)

Pamphlets, brochures and
other publications requested

Annual report

Microfiche

B. Reference Assistance

1.

2.

3.

PNRI personnel

Outside researchers

Loans to readers (books,
journals and other
publications)

Titles Volumes
18/24

232

240

173

258

57

57

624

1,041

8,325

18/24

348

365

325

467

69

69

C. Technical Processing of Library Materials

1.

2.

Classification and
cataloguing

a. Descriptive cataloguing

b. Subject cataloguing

Recataloguing

a. Books withdrawn

b. Cards withdrawn

462

462

30

90

540

540

D. Mechanical Processing of Library
Materials

1. Catalog cards types

2. Catalog cards filed

3. "' Books labelled

4. Book pockets and book
cards typed

5. Recorded and stamped
library materials that arrived
in the library

6. Typed correspondence,
letters, etc.

7. Filed incoming and outgoing
communications

8. Shelved books and journals

791

347

500

990



Documentation Services PROJECT PERSONNEL

1.

2.

3.

4.

5.

Scanned newly arrived publications
CD-ROM searching: 3766 documents
retrieved

Index 197 articles on technical publications

Encoded 491 titles for LIBLO, SCINET and
254 for LION databases

Index and submitted 133 INIS input

Imelda Delfin
Isabel Amiscaray
Elizabeth Vidal



TECHNICAL ASSISTANCE

INTRODUCTION

T//e Philippines, as a member state of the IAEA and by virtue of bilateral and

multilateral agreement with other countries, receives technical assistance in the form of

expert services and equipment.

The IAEA Research Contract Programme was established as a means of providing

direct financial support toward a limited number of projects, selected field of high priority

projects which were undertaken by research institutions in IAEA member states.

OBJECTIVES

1. To determine the field of specialization

where immediate exercise gap exists and

the recruitment of appropriate experts/

consultants at the appropriate time

2. To provide assistance to PNRI and non-

PNRI fellows for overseas training in

nuclear science and technology

3. The PNRI, as the national authority for

atomic energy, brings to the attention of

prospective research contractors, the

agency research program, endorses project

proposals and monitors on-going

researches. The fields in which research

contracts may be awarded are the

following:

a. Food and agriculture

b. Life sciences including medical

application, dosimetry and radiation

biology

c. Physical sciences

d. Nuclear power and reactor

e. Nuclear safety and environmental

protection

RESULTS

(See Tables 1 to 8)

PROJECT PERSONNEL
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Nydia Medina

Sylvia Busine

Mylene Molo
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TABLE 1. LIST OF 1997 IAEA RESEARCH CONTRACTS

RESEARCH PROJECT CHIEF INVESTIGATOR AGENCY

Development of Process Control for Irradiation of
Fresh Mangoes

Studies in the Philippines on Ingestion and Organ
Content of Trace Elements of Importance in
Radiological Protection

Comparative Assessment of the Environmental
Impacts of Waste Management from Fossil Fuel and
Nuclear Fuel Systems

The Use of Stable Isotopes in Studies of Vitamin A
Nutrition in the Philippines

Human Bacterial Pathogens in Exported and
Imported Foods and Evaluation of Methods of
Analysis

Impact of Continued Use of Monocrotophos on Soil
as a Consequence of Cotton Crop Protection

Validation of Pesticide Residue Analytical Methods
Alternative to GC and HPLC in Grains

PCR-Based Fingerprinting of Bananas and Other
Musa Species in the Philippines for Breeding and
In-Vitro Culture Application

Innovative Clinical Techniques for Brachytherapy of
Head and Neck Tumors

Establishment of a Quality Assurance Programme in
Brachytherapy in the Philippines

Validation of a Mathematical Model for Shallow
Reinjection of Geothermal Wastewater

Estelita G. Cabalfin

Erlinda S. Natera

Teofilo V. Leonin, Jr.

Florentino Solon

Alicia O. Lustre

Amelia W. Tejada

Leonila Varca

Desiree Menancio-
Hautea

Lilian V. Rodriguez

Miriam Joy Calaguas

Lilian V. Rodriguez

Mario Berbano

Germelino Abito

The Use of Sulfur and Oxygen Isotopes in Sulfate in Hermes P. Ferrer
Determining the Origin of Common Sulfur Species in
Geothermal Systems, Estimating Geothermal
Reservoir Temperatures

PNRI Irradiation
Services Unit

PNRI Health Physics
Research Unit

PNRI Radiological
Impact and Assessment
Unit

Nutrition Center of the
Philippines

Food Development
Center

National Crop
Protection Center

National Crop
Protection Center

University of the
Philippines at Los
Banos

Institute of Radiology
Brachytherapy Section,
St. Luke's Medical
Center

St. Luke's Medical
Center

Philippine National
Oil Company (PNOC)
Energy Research and
Development Center
(ERDC)

PNOC-ERDC

TABLE 2. LIST OF 1997 IAEA TECHNICAL COOPERATION PROJECTS

RESEARCH PROJECT COUNTERPART AGENCY

Feasibility Study of Integrated Control of Fruit Flies Eugenia C. Manoto

Hernani R. Golez

PNRI

National Mango
Research and
Development Center



TABLE 2. LIST OF 1997 IAEA TECHNICAL COOPERATION PROJECTS

RESEARCH PROJECT COUNTERPART AGENCY

Integrated Control of Oriental Fruit Fly in Guimaras Eugenia C. Manoto
Island

PNRI

Mutation Breeding of Priority Agricultural Crops

Nuclear Techniques to Address Specific Red Tide
Concerns .

Air Pollutant Characterization and Source
Identification

Applications of X-Ray Analysis

Training Centre for Non-Destructive Testing (Phase
ID

TLD Dosimetry for Personnel Dosimetry Services

Radiation Protection Regulations and Emergency
Response

Gamma-Ray Spectrometric Survey

Assessing Pesticide Residues in Food and
Environment

Nuclear Medical Techniques in Preventive
Nephrology

Hernani G. Golez

Ibarra S. Santos

Evelyn Mae T.
Mendoza

Alumanda M. dela
Rosa

Flora L. Santos

Emiliano P. Kempis, Jr.

Virginia S. Calix

Corazon C. Bernido

Eulinia M. Valdezco

Eulinia M. Valdezco

Rolando R. Reyes

Amelia W. Tejada

Filoteo A. Alano

National Mango
Research and
Development Center

PNRI

Institute of Plant
Breeding

PNRI

PNRI

PNRI

PNRI

PNRI

PNRI

PNRI

National Crop
Protection Center

National Kidney and
Transplant Institute

TABLE 3. LIST OF 1997 PNRI TECHNICAL ASSISTANCE PROGRAM

PROJECT PROPONENT AGENCY

Publication of "The Nucleus"

Integrated Fruit Fly Management Based on Sterile
Insect Release Method

Seed Production of Bengawan Rice Mutant by
Conventional Method

Performance of Piglets to Gamma Irradiated Starter
Feeds

Nydia C. Medina

Gorgonio Linterna

Donato
Montehermoso

Mario Hepatinga

President,
Radioisotope Society
of the Philippines

National Mango
Research and
Development Center

Santisima Trinidad,
Malolos, Bulacan

Hepatinga Piggery
Farm, Cavite



TABLE 4. LIST OF 1997 EXPERTS

FIELD/PURPOSE NAME DATE

Evaluation of Field Assessment and Suppression
Studies

Handling of Mutated Generations of Banana

Air Pollution Characterization

Pre- and Post-Harvest Treatment Against Fruit Flies

Upgrading of Training Centre of Nondestructive
Testing (NDT)

Acceptance Jesting and Quality Control of Gamma
Camera and Computing System

Clinical Application of Gamma Camera Computer
Systems

Preparation for Aerial Release of Sterile Flies

Male Annihilation Campaign

Production of Human Antibodies Against PSP Toxins

Pediatric Nuclear Nephrology Update

TABLE 5. LIST OF 1997 MISSIONS

Juro Koyama

Chai Mak

Mitco Voutchkov

Philip Hopke

Nicanor Liquido

John Rodda

Malcolm Cottral

Zoltan Nagy

Edgar Padilla

Juro Koyama

Leodevico Hag

Isky Gordon

22 Feb-9Mar'97

29Jun - 19Jul '97

30 Jun - 13 Jul '97

28Jul-8Aug'97

25 Jul-2 Aug'97

8 Sept-30 Oct'97

13Sept-5Oct'97

18-25 Sept'97

1 - 16 Nov '97

23 Nov-13 Dec'97

29 Nov- 14 Dec'97

1 -10 Dec'97

FIELD/PURPOSE NAME DATE

Japan Atomic Industrial
Forum Nuclear Energy
Mission

U.S. Delegation to
Assess PNRIMTR Spent
Fuel

Vietnamese Ministry of
Science, Technology
and Environment/
Vietnam Radiation
Protection and Nuclear
Safety Authority Mission

Japan External Trade
Organization/ Chemical
Inspection and Testing
Institute Mission

Dr. Shigehiro An

Mr. Susumu Nakamura

Mr. Hitoshi Sakayori

Mr. Hideo Narita

Mr. Hiroshi Machiba

Mr. Hirotaka Yoshimi

Mr. Yutaka Ito

Kenneth Chacey

Gary Vest

John Guy

Keith Brown

Dr. Tran Ung

Mr. Vu Dang Ninh

Ms. Pham Thi Ai

Dr. Tsukasa Kikuno

Dr. Katsutoshi Ishikawa

Dr. Reinosuke Hara

Mr. Yoshihiro Endo

Mr. Shigeru Oteru

Mr. Shizuo Tsuruta

Mr. Toshitaro lida

Ms. Haruko Mitsuishi

Charles Messick

Helen Peggy Brooks

James Matos

Ian Ritchie

Dr. Ngo Canh Tuan

Mr. Le Viet Hung

Dr. Hiroshi Sano

12-18Feb'97

20-21 Mar'97

1 - 6 Sept '97

27 Nov'97



TABLE 6. PNRI HOSTINGS

FIELD ORGANIZER VENUE DATE

Research Coordination
Meeting on the Use of
Isotopic Tracers in
Studies of Herbicide
Performance on Grasses
and Sedges

Research Coordination
Meeting on Improving
the Diagnosis and
Control of Foot and
Mouth Disease in
Southeast Asia Using
ELISA-Based
Technologies

2nd Research
Coordination Meeting
on Diagnostic
Radiology in Asia and
the Far East

Working Group
Meeting on Drafting the
Handbook on Care,
Handling and Effective
Protection of Nuclear
Medicine Instruments

Regional Group
Training on Isotope
Geochemistry for
Exploitation of
Geothermal Energy
Resources

Regional Workshop for
the IAEA Member States
in East Asia and Pacific
Region on the IAEA
Future Technical
Cooperation
Programme

Regional Training
Workshop on Economic
and Financial Aspects of
Nuclear Power
Programmes

Fifth Seminar on
Radiation Oncology

IAEA, PNRI and
National Crop
Protection Center

IAEA, PNRI and Bureau
of Animal Industry

IAEA, PNRI and
Radiation Health
Service, Department of
Health

IAEA and PNRI

IAEA, PNRI and
Philippine National Oil
Company-Energy
Development
Corporation

IAEA, PNRI

IAEA, PNRI

JAIF, PNRI

National Crop 17 -21 Feb '97
Protection Center,
University of the
Philippines at Los Banos

Subic International
Hotel

2 4 - 2 8 F e b ' 9 7

Holiday Inn Hotel,
Manila

Great Eastern Hotel,
Quezon City

3-7Mar '97

17-21 Mar'97

Dumaguete City 26May-5Jun '97

Sulo Hotel, Quezon 23-28Jun'97
City

PNRI 25-29 Aug'97

Shangri-la EDSA Plaza
Hotel

27Oct- 1 Nov'97



TABLE 6. PNRI HOSTINGS

FIELD ORGANIZER

Second Research
Coordination Meeting
on the Coordinated
Research Programme on
Radionuclide-Based
Molecular Techniques
in Diagnosis of
Blood-Borne Diseases

Regional Workshop on
Emergency Planning,
Technical Assessment
of, and Response to,
Radiological Accidents

IAEA, PNRI and
Research Institute for
Tropical Medicine

IAEA, PNRI

VENUE DATE

Research Institute for
Tropical Medicine

3-6 Nov'97

PNRI 10- 14 Nov'97

TABLE 7. NON-PNRI

FIELD

Soil Ecology/
Biochemistry

Nuclear Medicine

Plant Breeding
and Genetics

Renal
Scintigraphy

Maintenance and
Repair of Gamma
Camera

Isotope
Hydrology

Analytical and
Instrumental
Techniques

Infection and
Inflammation
Imaging

Nuclear Medicine
Technologists

MANPOWER DEVELOPMENT (FOREIGN)

NAME

Rizaldo G. Bayot

Jerry M. Obaldo

Vermando M.
Aquino

Angeio C.
Martinez

Harold L.
Cardenas

Luisito De
Guzman

Arnel V.
Mejorada

Crislyn A. Lu

Federico B. Cruz

Willy A. Fillamor

AGENCY VENUE

ON-THE-JOB-T RAINING

National Crop
Protection Center

Philippine Heart
Center

Institute of Plant
Breeding

.National Kidney
and Transplant
Institute

Department of
Health

Philippine
National Oil
Company
(PNOC)

PNOC

Germany

USA

USA

U.K.

Hungary

Austria

New.-
Zealand

TRAINING COURSE

UP-PGH

Santo Tomas
University
Hospital

Singapore

Australia

DATE

1 Jun-31 Aug
'97

1Jun - 31 Aug
'97

13 Jun- 14 Dec
'97

1 Jul-31 Aug
'97

11 Aug-10 Nov
'97

1 Sept-31 Oct
'97

17-24 Nov'97

10- 19 Mar'97

7Jul-1 Aug
'97

SPONSOR

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA



TABLE 7. NON-PNRI MANPOWER DEVELOPMENT (FOREIGN)

FIELD

Quality Control
of
Radiation-Vulcani
zed Natural
Rubber Latex

Biology of Insects
and Mites

Groundwater
Tracing
Techniques

Management of
Low and
Intermediate
Level Waste

Developments in
the Applications
of E-Beam in
Industry and
Environmental
Protection

Delivery of
Curriculum and
Tissue Bank
Operators

Recent
Developments in
Basic Radiation
Protection

Production,
Measurement and
Quality
Assurance of
Brachytherapy
Sources

NAME

May dela Cruz

Helen G.
Bignayan

Farrell L. Siega

Froilan C. Sablan

Antonio K.
Espeleta

May S. Turquesa

Marcela Diana C.
Saladores

Lilian V.
Rodriguez

AGENCY

RADTECH

National Mango
Research and
Development
Center

PNOC

Industrial
Technology
Development
Institute/DOST

PASAR

Tissue Bank-PGH

Radiation Health
Service/DOH

WORKSHOP

St. Luke's
Medical Center

VENUE

Indonesia

U.K.

Austria

Malaysia

Poland

Singapore

Japan

India

DATE

21 - 25 jul '97

31 Jui-17 Sept
'97

18 Aug-27Sept
'97

29Sept-18Oct
'97

6 - 1 7 O c t ' 9 7

3-16 Nov'97

10-21 Nov '97

18-26 Aug '97

SPONSOR

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

WASP-IV Francisco P. Jose, National Power
Computer Model Jr. Corporation

Patrick S.
Fernandez

Korea 13-24Oct '97 IAEA



TABLE 7. NON-PNRI MANPOWER DEVELOPMENT (FOREIGN)

FIELD NAME AGENCY VENUE DATE SPONSOR

SEMINAR

Public
Information for
Mass Media and
Top-Level Gov't
Officials

Public
Acceptance (PA)
of Nuclear Energy
and PA Contact
Persons' Meeting

Radioactive
Waste
Management

Quality
Assurance in
Radiation
Therapy

RIA of Tumor
Markers

Experts/E Meeting
on Development
of Sectoral
Strategy for
Nuclear Medicine
in Health Care in
Asia

Eradication
Program Using
Sterile Insect
Technique (SIT)

Mutation
Breeding in
Ornamental
Crops

Joel S. Tan

Victoria A.
Bartilet

Domingo D.
Rodrigo

Miriam Joy C.
Calaguas

Teofilo O. San
Luis, Jr.

Juan F. Torres, Jr.

Ramon P.
Maranon

Simeona V. Siar

Teodora O.
Dizon

Manila Chronicle

Science and
Technology
Information
Institute/DOST

National Power
Corporation

MEETING

Lung Center of
the Philippines

Santo Tomas
University
Hospital

Santo Tomas
University

' Hospital

SCIENTIFIC VISIT

National Mango
Research and
Development
Center

Institute of Plant
Breeding

Indonesia

Malaysia

China

China

Sri Lanka

Indonesia

Australia

USA

1 4 - 1 6 Jul '97 IAEA

2 - 7 N o v ' 9 7 STA/JAIF

1 0 - 1 6 N o v ' 9 7 STA/JAIF

9 - 1 2 J u n ' 9 7 IAEA

2 3 - 2 7 J u n ' 9 7 IAEA

1 - 5 Sept '97 IAEA

3 - 24 Feb '97 IAEA

19-31 May '97 IAEA

TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD NAME VENUE DATE SPONSOR

INAA of Air Paniculate
Samples

ON-THE-JOB-TRAINING

Luz V. Esguerra Indonesia 17 Feb - 3 Jun'97 IAEA



TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD NAME VENUE DATE SPONSOR

Radiation Chemistry

Surface Water Hydrology

Safety Regulation in
Medical Applications of
Radioactive Materials

Radiation Dosimetry

Radiation Polymerization

Technical and
Administrative
Preparations Required for
Shipment of Reactor Spent
Fuel to its Country of
Origin

Radiological Protection for
Radiation Safety Officers at
Nuclear Facilities

Quality Control of
Radiopharmaceuticals

Nuclear Technology

Safe Transport of
Radioactive Materials

Quality Control of
Radiation-Vulcanized
Natural Rubber Latex

Biology and Identification
of Insects and Mites of
Importance to Mankind

Biodosimetry

Management of Low and
Intermediate Level
Radioactive Wastes

Radiation Measurements
for Applications

Safety Assessment
Methodologies for Near
Surface Radioactive Waste
Disposal Facilities

Nuclear Analytical
Techniques in Water
Quality Monitoring

Charito T. Aranilla Japan

Efren J. Sta Maria UK

Thelma P. Artificio Canada

Haydee M. Solomon Canada

Lucille V. Abad Poland

TRAINING COURSE

Magno B. Yoshisaki USA

Mary Rose D.
Quizana

Japan

Adelina DM. Bulos Japan

Louie R. Del Castillo Japan

Veronica J. Marcelo USA

Cristina L. Pascual Indonesia

GlendaB. Obra UK

Cristina P. Aguilar Japan

Cesar Salabit Malaysia

Concepcion R.
Matias

Thailand

Raquel T. Espiritu Spain

24 Mar-23 Sept '97 IAEA

7 J u l - 7 O c t ' 9 7 IAEA

10 Sept-9 Dec'97 IAEA

16 Sept-5 Dec'97 IAEA

2 0 O c t ' 9 7 - 2 0 Apr '98 IAEA

13-24 Jan '97

13 O c t - 5 Dec '97

Soledad S. Castaneda Thailand 3 - 2 1 N o v ' 9 7

IAEA

27 Jan - 6 Mar

3 - 14 Mar '97

6 May- 18Jun

7 - 25 Jul '97

21 -25 Jul '97

31 Jul-29 Sept

'97

'97

'97

JICA

IAEA

JICA

IAEA

IAEA

IAEA

29 Sept-3 Oct'97 IAEA

29Sept-18Oct'97 IAEA

IAEA

20Oct-7Nov '97 IAEA

IAEA



TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD

ASEAN Component Group
- Environmental Protection
Sector of the RP-Japan
Friendship

Nuclear Safety Culture

Diagnosis of Hepatitis B
and C Infection by
Radioimmunoassay

Development of Distance
Learning Materials in
Radiation Protection

Nuclear Methods in
Monitoring Wear and
Corrosion in Industry

Tracer Technology in
Oilfield Studies for
Secondary and Tertiary
Recoveries

Production of Therapeutic
Radiopharmaceuticals

Nucleonic Instrumentation

Utilization of Research
Reactors (Sub Workshop
on Radioisotope
Production)

NAME

Custer C. Deocaris

VENUE

Japan

WORKSHOP

Domingo B.
Domondon

Aida D. Eugenio

Corazon C. Bernido

Eulinia M. Valdezco

Ma. Luz M. Ascano

Angelito F. Ramos

Ma. Teresa L. Borras

Reynaldo V.
Pedregosa .

Estelita G. Cabalfin

Australia

China

Australia

New
Zealand

China

China

Australia

Indonesia

DATE

5 Nov-4 Dec '97

28-31 Jan '97

3 -7Mar '97

17-21 Mar'97

19-26 May'97

16-24 Jun '97

22 Sept-3 Oct'97

6- 10 Oct'97

6-13 Nov'97

SPONSOR

Govt. of
Japan

ANSTO

IAEA

IAEA

IAEA

IAEA

IAEA

IAEA

STA

Utilization of Research
Reactors (Sub Workshop
on Neutron Scattering)

Reactor Utilization in the
Field of Safety Operation
and Maintenance of
Research Reactors

Radioactivity
Measurements in
Environmental Samples

International Seminar on
Nuclear Safety

Elvira Z. Sombrito Indonesia 10-13 Nov'97

Renato T. Banaga Indonesia 10-13 Nov'97

Cecilia M. DeVera Australia 24 - 28 Nov'97

SEMINAR/SYMPOSIUM

Edilberto A. Cabalfin Japan

Teofilo Y. Garcia

STA

STA

IAEA

21 Aug -9 Sept'97 STA



TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD NAME VENUE DATE SPONSOR

International Symposium
on Radiation Technology
for Conservation of
Environment

Seminar on Mutation
Breeding in Oil and
Industrial Crops

7th Seminar on Public
Acceptance (PA) of
Nuclear Energy and PA
Contact Persons' Meeting

International Symposium
on Groundwater
Contamination and its
Control Strategy

11th Seminar for Nuclear
Administrators

Seminar on Radioactive
Waste Management

Project Formulation
Meeting on Strengthening
of Radiation Protection
Infrastructure

Lucille V. Abad Poland 8-12 Sept'97

F.I.S. Medina III Korea

Apolinar B. Asencion

Edilberto A. Cabalfin Malaysia

Rhodora R. Leonin

12-18Oct '97

2 - 7 Nov'97

F.I.S. Medina III Korea 6 - 8 Nov '97

19th Regional Cooperative
Agreement Working
Group Meeting

Terminal Tripartite Review
Meeting

Regional Cooperative
Meeting on Development

Carlito R. Aleta

CarlitoR. Aleta

Adoracion L.
Alejandrino

Myanmar

Myanmar

Indonesia

10

14

24

-14

-15

-28

Mar

Mar

Mar

"97

'97

'97

of Supplementation
Strategies for
Milk-Producing Animals in
Tropical and Subtropical
Environments

Meeting on
Standardization of Quality
Control Specifications for
Mass-Produced Tephritid
Fruit Flies for Sterile Insect
Control Programmes

Eugenia C. Manoto Austria 5 -9 May'97

IAEA

IAEA

JAIF

Korea

Alejandro J. Mateo

Eulinia

Eulinia

M.

M.

Valdezco

Japan

China

MEETING

Valdezco Korea

7-

10

24

17Oct'97

-16 Nov'97

-28Feb'97

STA/JAIF

JAIF

IAEA

IAEA

Phil. Govt

IAEA

IAEA



TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD NAME VENUE DATE SPONSOR

25th Consultative Meeting
of the International
Nuclear Information
System (INIS) Liaison
Officers

3rd Regional Cooperative
Meeting on a Molecular
and Genetic Approach to
Develop Sexing Strains for
Field Applications in Fruit
Fly Sterile Insect
Technique' Programmes

Terminal Tripartite Review
Meeting

Experts Advisory Group
Meeting on Radiation
Vulcanization of Natural
Rubber Latex

Consultative Meeting
Within Framework of
Extrabudgetary Programme
on Safety of Nuclear
Installations

Technical Committee
Meeting on Approaches
for Estimating and
Comparing Risks from
Energy Systems in the Far
Future

ASEAN COST
Sub-Committee Meetings

Advisory Group Meeting
on Disposal of Spent
Sealed Sources in Special
Near-Surface Repositories

Consultation Meeting on
the Preparation of a Report
on the Status of Waste
Management Technology
in Developing Member
States

Experts/E Meeting on
Intercomparison for
Personal Dosimetry

Imelda S. Delfin Austria 20 - 23 May '97 IAEA

F.I.S. Medina Guatemala 7 - 11 Jul '97 IAEA

Carlito R. Aleta

Alumanda M. dela
Rosa

Carlito R. Aleta

Indonesia 15 - 16 Jul '97

Indonesia 21 - 25 Jul '97

Austria 2 3 - 2 4 Jul '97

IAEA

IAEA

IAEA

Teofilo V. Leonin, Jr. Austria 6 - 1 0 O c t ' 9 7 Phil. Govt

Gabriel DP. Santos Malaysia 17Nov '97

Eulinia M. Valdezco Austria 17 -21 Nov '97

EuliniaM. Valdezco Austria 24 - 28 Nov '97

PCASTRD

IAEA

IAEA

Estrella S. Caseria India 1 - 5 Dec'97 IAEA



TABLE 8. PNRI MANPOWER DEVELOPMENT(FOREIGN)

FIELD NAME VENUE DATE SPONSOR

Consultants' Meeting on
the Preparation of a
Handbook on Care,
Handling and Effective
Protection of Nuclear
Medicine Instruments

Regional Cooperative
Meeting on the
Formulation of
Approaches to Compare
the Potential Impacts of
Waste from Electricity
Generation Technologies

Nathaniel B. de Vera Austria 8-12 Dec'97 IAEA

Ma. Visitacion B. Austria
Palattao

8-12 Dec'97 IAEA

8th International
Conference for Nuclear
Cooperation in Asia

41st IAEA General
Conference

6th Int/EI Conference on
Radioactive Waste
Management and
Environmental
Remediation (ICEM) on
Nuclear Safety

Conference on Nuclear
Safety in Asia

CONFERENCE

Carlito R. Aleta

Carlito R. Aleta

Eulinia M. Valdezco

Magno B. Yoshisaki

Japan

Vienna

Singapore

Korea

4 - 6 Mar'97

29 Sept-3 Oct'97

12- 16 Oct'97

29-30 Oct'97

ICNCA

IAEA

ICEM, Phil
Govt

Korean
Govt.

International Conference
on Low Doses of Ionizing
Radiation

Application of XRF
Spectrometry in Materials
Science

Radiological Emergency
Planning

Mutation Breeding

Vangeline K. Parami Spain 17-21 Nov '97 IAEA

SCIENTIFIC VISIT

Virginia S. Calix

Teofilo V. Leonin, Jr.

Nether-
lands,
Belgium,
Austria

Brazil,
Canada

Study Tour/Nuclear Visit to Eulinia M. Valdezco
the AECL Facilities

Apolinar B. Asencion Israel

Canada

14 Apr -9 May'97

;12May-6Jun '97

17-31 May'97

22-29Aug '97

IAEA

IAEA

IAEA

AECL



SMALL LABORATORY ANIMAL PRODUCTION

ABSTRACT

The project was envisioned in response to the demand for the genetically controlled

laboratory animals by researchers and science students from research institutions and

universities respectively. The mice were bred and maintained under laboratory cojiditions

using commercial feed ration.

OBJECTIVES

1. To establish colonies of small laboratory mice

2. To provide quality experimental animals to
researchers when needed

3. To supply laboratory animals to trainees and

students as well as researchers from outside

institutes

ACCOMPLISHMENT

Actual production 818

Number of mortality 82

(due to cannibalism)

Number of mice sold 87

Amount earned for PNRI 1,305.00

PROJECT PERSONNEL

Florencio-lsagani Medina
Juana Gregorio
Cristina Aguilar
Patricia Andrea Carrillo
Edgardo Poblete

Ph.D.



CHAPTER IV.

NUCLEAR REGULATIONS, LICENSING

AND SAFEGUARDS



NUCLEAR SAFEGUARDS

ABSTRACT

Safeguards is a continuing project aimed at implementing the Philippine System of

Accounting for and Control (PSAC) of Nuclear Materials (NM) pursuant to Non-

Proliferation Treaty as an international commitment of Safeguards Agreement with the

International Atomic Energy Agency (IAEA).

The main activities of Safeguards were the annual physical inventory verification

inspections of nuclear materials at Philippine Research Reactor-1 (PRR-1) and Bataan

Nuclear Power Plant (BNPP) with the IAEA Safeguards inspectors; submission of seven

accounting reports to the IAEA; updated three nuclear material ledgers for PRR-1;

completed the Procedures for the Administrative and Technical preparations for the

Shipment of PRR-1 MTR Spent Fuels to the United States under the US-Department of

Energy (US-DOE) Record of Decision of accepting and managing foreign research reactor

spent fuels of US original participated in the export licensing process ofBNPP nuclear

fuel assemblies and witnessed the final fuel loading shipment at the BNPP Harbor;

accomplished 33 Safeguards-related comments/responses and other related nuclear safety

matters.

OBJECTIVES

1. To account for and control of nuclear

materials in the country by using'PSAC of

NM

2. To implement computerized system of

nuclear materials accounting reports using

PC

3. To review the Physical Protection System of

PRR-1 and of BNPP

4. To conduct national inventory of all

accounted and unaccounted radioactive

sources

5. To conduct verification/investigation/

search/recovery of unaccounted radioactive

sources

ACCOMPLISHMENTS

Activity

1. IAEAPIV

inspections of

Nuclear Materials

a. PRR-1

b. BNPP

2. IAEA Safeguards

Reports

a. PRR-1

b. BNPP

3. Updated NM

ledgers for PRR-1

Target

1

1

4

3

3

Actual

1 inspection

1 inspection

4:PIL'-3/MBR2-1

3:PIL-2/MBR-1

2:Cen. ledgers (U & Pu)

Subsidiary ledger (KMP)

'Physical Inventory Listing

2Materials Balancing Report



OTHER ACCOMPLISHMENTS

1. Pre-inspection of PRR-1 fuels in preparation

for 1997 SG inspection and of BNPP

annual inspection.

2. Started implementing the administrative/

technical preparations for the shipment of

PRR-1 MTR spent fuels to the United States

under the US-DOE Record of Decision of

accepting and managing foreign research

reactor spent fuels of US origin; assisted 2

US .missions for the purpose; partially

completed local routing survey for spent

fuel in-land shipment; preliminary liability

insurance negotiation; reviewed draft

contract agreement between US-DOE and

PNRI.

3. Participated in the Safeguards aspect of the

export licensing process of BNPP nuclear

fuels in their eventual disposition out of the

country

4. Witnessed in the fuel loading of BNPP fuels

at the Bataan plant

5. Drafted 33 Safeguards-related comments/

responses/communications and other

related nuclear safety matters

PROJECT PERSONNEL

Magno Yoshisaki

Julietta Seguis

Sylvia Busine



STANDARDS DEVELOPMENT

PROJECT DESCRIPTION

T/ie Philippine Nuclear Research Institute establishes regulations, standards, criteria,

regulatory guides and bulletins in carrying out its regulatory functions in the use of

radioactive materials in the Philippines. Different Parts of the Code ofPAEC Regulations

are continually being developed or updated to streamline its regulatory functions and to

improve radiation safety in licensed activities.

OBJECTIVES

1. To review and evaluate pertinent USNRC

regulations, guides and reports as well as safety

standards and recommendations for possible

adaptation to PNRl regulatory requirements

2. To develop new regulations, regulatory guides

and bulletins

3. To update/upgrade existing ones

RESULTS

Development of Regulations

1. CPR Part 18, "Licenses for the Use of Radio-

active Materials in Research and Education,"

was approved by the PNRl director and

authorized for publication in the Official

Gazette and inclusion in the Code of PNRl

regulations. The necessary administrative

procedures required for publication are being

accomplished.

2. The final draft of CPR Part 16, "Licenses for the

Use of Sealed Sources Contained in Industrial

Devices," was submitted to the PNRl Director

for approval and authority to be published in

the Official Gazette.

3. The final draft of CPR Part 17, "Licenses for the

Commercial Sale and Distribution of

Radioactive Materials," was submitted to the

PNRl Director for approval and authority to be

published in the Official Gazette.

4. A draft document of CPR Part 22, "Schedule of

Fees and Charges for Licenses and Other

Related Regulatory Activities," was completed.

The corresponding computation of the

proposed fees and charges, however, has not

been completed.

Amendment/Revision of Regulations

1. Relevant provisions of the IAEA/IBSS have been

incorporated in a draft revision of CPR Part 3,

"Standards for Protection Against Radiation."

2. A draft revision of CPR Part 4, "Regulations for

the Safe Transport of Radioactive Materials in

the Philippines," was completed and a staff

review of the draft is on-going. The draft has

incorporated relevant provisions of IAEA/ST-1,

"Regulations for the Safe Transport of

Radioactive Materials - 1996 Edition."

Development of Regulatory Guides,

Bulletins and Criteria

1. Regulatory Guides

a. Completed proposed Guide for Developing

and Implementing Corrective Actions.

b. Completed INFOPAC for CPR Part 13 (Reg.

Guide, Procedures, etc.). This is being

polished for immediate implementation.

c. Initiated the development of the Guide for

the Decommissioning of Radiation

Facilities. This guide is an off-shoot of the

Criteria for the Decommissioning of



Teletherapy Facilities. The criteria was

applied during the decommissioning in

December 1997 of the teletherapy unit

formerly owned by Ortanez Hospital.

2. Regulatory Bulletins

a. Completed The Importance of Proper

Licensee Action on Self-Identified Non-

compliances.

b. Completed Notice of Violation.

c. Completed Conduct of Business with PNRI

on Licensing and Regulatory Matters.

d. Completed Procedure in Conducting

Investigation on Overexposure Incidents

Affecting Radi.ographic Operations.

e. Completed Proposed Training and
Experience Requirements for Individuals
Who are Under the Supervision of
Authorized Users.

f. Completed The Regulatory Provision on

the Transfer of Radioactive Materials.

g. Completed and distributed to concerned
licensees Handling of Radioactive
Cadavers. This bulletin was released as
NRLSD Bulletin 97-01.

h. Completed and distributed to all concerned

licensees Maintaining Occupational

Exposures ALARA. This bulletin was

released as NRLSD Bulletin 97-02.

3. Regulatory Criteria and Rules of Practice

a. Proposed Rule of Procedure for Imposition

of Sanctions for Violation of PNRI

Regulations.

b. Proposed Criteria for Determining Severity

of Violations.

c. Proposed Rule of Procedure for the

Licensing of Radioactive Materials.

Proposed Criteria for the Accreditation of

Professional Organizations or Societies for

Certifying Authorized Users in the Medical

Use of Radioactive Materials.
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LICENSING, REVIEW AND EVALUATION

PROJECT DESCRIPTION

The Philippine Nuclear Research Institute, in pursuance of its authority mandated

under Republic Act No. 2067 as amended by Republic Act No. 3589, licenses and

regulates the acquisition, possession, sale and use of radioactive materials in the

Philippines. Such activities are being reviewed and evaluated to ensure safety of the

general public, distributors and users of radioactive materials in industrial firms, hospitals

and educational and research institutions.

OBJECTIVES

1. Conduct safety review, evaluation and

assessment of applications for licenses and

of existing licenses for radioactive materials

in accordance with established rules,

regulations and criteria.

2. Recommend regulatory sanctions on erring

licensee in coordination with the

Inspection and Enforcement, Radiation

Protection and Radiological Impact

Assessment Units.

RESULTS

In the year 1997, the Licensing, Review and

Evaluation Unit issued a total of 294 licenses (26

new, 46 amendments and 222 renewals), an

increase of 10% as compared to the preceding year.

The total license fees amounted to P587,000.
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INSPECTION AND ENFORCEMENT FOR RADIOACTIVE MATERIALS

AND FACILITIES LICENSING

INTRODUCTION

Tlie inspection activities for the licensing of radioactive materials is a component of

the regulatory function and responsibility of the Institute. The project activities to be

performed and accomplished are geared towards determining and verifying the compliance

of the licensees to the license conditions, regulations, rules, standards and other

regulatory requirements set forth by the PNRI and to ensure the health and safety of the

public against adverse radiological consequences as a result of such radioactive materials

and facilities.

OBJECTIVES

1. To establish and implement regulatory

inspection and enforcement programs and

procedures for radioactive materials and

facilities licensing

2. To verify, review and evaluate the

programs, procedures, instructions and

other relevant documentation of licensees

3. To verify through actual field verification

and monitoring licensees activities

pertaining to compliance to the conditions

of the license issued by PNRI

4. To conduct training courses to update the

qualification of PNRI inspectors

RESULTS

Regulatory Inspection and Audit of Licensed

Radioactive Materials and Facilities

1. Two hundred twenty three (223) inspected

and audited licensee facilities including

follow-up inspections

2. Two hundred twenty three (223) inspection

reports sent to licensees

3. Twenty two (22) evaluation reports of

licensee responses

Establishment of Model Quality Assurance

Program for All Categories of PNRI-Issued

Licenses to Serve as Guides for Licensee's Use

to Comply with Section 15(k) of CPR Part 2

Final drafts on-going for review.

Classification as to Severity Levels of

Inspection Findings of Non-compliances

Lists of findings on non-compliance under
review.

Tabulation of Licensing Requirements by

Sections of Relevant Parts of the CPR for Each

Category of PNRI Licensee

First draft of list of tabulations of CPR Parts 11,

13, 14, 15, 16 and 18 under review.

Briefings and De-briefings of PNRI Inspectors

Three briefings and three de-briefings.

Performance Tests and Evaluation of Fume

Hoods

1. Draft of procedure under review

2. One performance test and evaluation (Jose

Reyes Medical Center)



Program for the Frequency of Regulatory

Inspection and Audit

Draft of report under review.

Bulletin on the Requirement for the Presence
of RHSO during Regulatory Inspection and
Audit

Draft of bulletin under review.

Evaluation of the Status of Calibration of Co-
60 Teletherapy Facilities

Evaluation report under review.

Establishment of IE Procedure for Serving of
PNRI Orders to Concerned Licensees
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RADIOLOGICAL IMPACT ASSESSMENT

O RADWASTE DISPOSAL FACIUTY O

ABSTRACT

Source term analysis using different models for radionuclide transport and release

rates was continued. Generic disposal site and design of facility was assumed.

OBJECTIVE

The objective of this study is to provide a

radiological impact assessment of the establish-

ment and operation of a permanent low level

radioactive waste facility.

INTRODUCTION

Radwaste repository systems whether interim
or permanent are necessary to isolate radioactive
waste from human and the environment. This
study is concerned with the methods available to
assess the safety of these facilities.

METHODOLOGY

The main mechanism by which radionuclides
from the radwaste facility may be released to the
environment were identified. Appropriate mathe-
matical models were utilized and results are given
in the form of potential doses and risks to
individuals.

RESULTS AND DISCUSSION

Source term analysis using different models

for radionuclide transport and waste form release

rates was continued. A graphical presentation of

source term modelling results was prepared.

Uncertainty and sensitivity analyses varying

certain parameters that were noted to influence

largely the release from the waste form were

performed.

Important parameters used in source term

modelling were verified at the Bureau of Mines.

Specifically, these data involved the general

hydrogeological characteristics of the Philippines.

A reference manual pertaining to the area of

Morong, Bataan authored by the Bureau of Mines

is now being studied to replace generic data.

Radionuclide parameter was inputted to the

DUST Computer Code and the corresponding

results for the generic assessment of disposal

facilities were graphed.

A draft of technical report entitled "Estimation

of Radionuclide Release Rates from a Low Level

Disposal Facility is being revised.
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© NPSC-SUBCOMMIITEE ON RADWASTE MANAGEMENfT ©

ABSTRACT

A topical report on Hie. Proposed Site for Low Level Radioactive Waste Repository was

prepared and submitted for publication. An updated preliminary Siting Factors and

Associated Criteria for Site Screening of Candidate Sites for Radioactive Waste Facilities

was also established. A storyboard on the various aspects of radioactive waste management

was developed to address the information campaign for the public acceptance of radioactive

waste facilities.

OBJECTIVE

To provide technical support for the Sub-

committee chairman in the attainment of the

objectives of the Subcommittee.

RESULTS AND DISCUSSION

A topical report entitled "Preliminary Report

on the Proposed Site for Low Level Radioactive

Waste Repository" was prepared and submitted

for possible inclusion in the RSP Technical

Journal, The Nucleus.

An updated preliminary Siting Factors and

Associated Criteria for Site Screening of Candidate

Site for Radioactive Waste Facilities was

established.

To address the public information campaign
for Radioactive Waste Facilities, a storyboard on
the various aspects of radioactive waste manage-
ment was developed and presented during the 7th
Biennial Convention of the Phil. Association for
Radiation Protection.

A survey questionnaire on Public Awareness

and Acceptance of Radioactive Waste Disposal

Facility was prepared for the participants of the

7th Biennial Convention of PARP. Results of the

survey were presented to the members of the

Subcommittee for discussion and future

recommendations.

The Section also assisted in the planning and
organizing of two (2) seminars, namely: "Canadian

Nuclear Fuel Cycle Waste Disposal Concept and

Program" conducted by Dr. Colin J. Allan, AECL

on October 14, 1997 and "The Canadian Nuclear

Fuel Waste Disposal Program: conducted by Dr.

Keith Bradley, AECL on April 16, 1997.

PROJECT PERSONNEL

Maria Palattao

Luzviminda Venida

Mary Rose Quizana

Roel Loterina



• l*4i-» I j - *»-

© COMPARATIVE SAFETY ASSESSMENT OF NUCLEAR POWER PLANTS AND

OTHER ELECTRICITY GENERATING POWER PLANTS ©

ABSTRACT

Five (5) power plants and an oil refinery plant were visited for additional data

requirements and validation. Revieiu and initial evaluation of the data were carried out.

OBJECTIVE

The general objective of this project is to

develop a methodology for the comparison of

environmental impacts of Philippine electricity

generating plants.

INTRODUCTION

The main focus of this project is to develop a

methodology for assessing and comparing the

environmental impacts arising for all emissions of

electricity generating systems in the country. This

project hopes to present some preliminary

conclusions to determine the best mix of

electricity generating systems for the country

taking into account environmental considerations.

The results of this study will be submitted to the

Nuclear Power Steering Committee as inputs for

decision making and to other subcommittees,

including the Subcommittee on Public Education

and Information and the Subcommittee on

Nuclear Reactor Design Alternatives.

RESULTS AND DISCUSSION

Five (5) power plants and an oil refinery plant

were visited for further data gathering and

validation. These plants are the following: Calaca

Coal-Fired Thermal Power Plant, Kaliraya Hydro-

thermal Power Plant, Kalayaan Hydrothermal

Power Plant, Makban Thermal Power Plant, and

Combined Cycle Power Plant and Petron-Bataan

Refinery. Review and initial evaluation of all data

gathered were carried out.

Two (2) RIA personnel attended and partici-

pated in two (2) international meetings, namely:

the IAEA Technical Committee Meeting on

"Approaches for Estimating and Comparing Risks

from Energy Systems in the Far Future" and the

RCM-CRP Meeting on "Formulation of

Approaches to Compare the Potential Impacts of

Wastes from Electricity Generation and Technolo-

gies (FACTS)". A technical paper entitled "Compa-

rative Assessment of Risks from Phil. Energy

System in the Far Future" and a report on the

current activities in support of the above project

were presented separately during the meetings.

The review and evaluation of data gathered

from different power plants using the previously

developed standardized questionnaire was carried

out. Through the cooperation of NPC, survey

questionnaires were sent to the different power

plants to gather the necessary data for the

assessment study. Completed questionnaires from

15 different power plants wefe studied.

A draft project entitled "Establishment of a

Country Specific Database for the Comparative

Analysis of Environmental Impacts of Electricity

Generating Plants in the Philippines was prepared

and submitted to IAEA for possible funding.

Test runs of the computer model "Environ-

mental Manual" using local data were continued.
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O NUCLEAR POWER SUBCOMMITTEE ON R&D ON NUCLEAR SAFETY AND

NUCLEAR FUEL CYCLE ACTIVITIES ©

OBJECTIVE

RIA coordinates and arranges administrative

matters related to the activities of the Subcom-

mittee.

RESULTS AND DISCUSSION

The following documents were prepared and

submitted: 1) Workplan of the Subcommittee for

1997-2001+; 2) Proposed Budget for 1997; 3)

Draft Memorandum of Agreement for member

agencies; and 4) IAEA Research Contract proposal

entitled "Establishment of a Country Specific

Database for the Comparative Analysis of Environ-

mental Impacts of Electricity Generating Plants in

the Philippines".

Coordination was made with 3 private consul-

ting firms regarding submission of proposed terms

of reference for the project "Comparative Assess-

ment of Electricity-Generating Plants."

Concerned personnel organized and participa-

ted in the regular meetings of the Subcommittee.
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RADIOLOGICAL EMERGENCY PLANNING AND PREPAREDNESS

O METEOROLOGY ©

PHASE HI: UPGRADING OF METEOROLOGICAL SENSORS AND EQUIPMENT

ABSTRACT

The newly acquired Doppler SODAR wind profiler equipment was installed. Test

runs on the equipment were undertaken until the expiration of the validity of the

demonstration software

OBJECTIVE

To establish a mini weather station within the

PNRI compound for the upgrading of radiological

emergency preparedness and response capability

of the PNRI.

INTRODUCTION

The continuing operation of several radiation

facilities inside the PNRI compound requires the

installation and establishment of its own weather

station. This station will measure several

meteorological parameters such as: wind characte-

ristics, temperature humidity, rainfall, etc. This

study will support the emergency planning

activities of the Institute.

METHODOLOGY

1. Identification of appropriate site locations for
the meteorological equipment using specific
criteria and regulations.

2. Upgrading of existing weather instruments

and sensors.

RESULTS AND DISCUSSION

The Doppler SODAR wind profiler equipment

and a demonstration software were acquired from

the foreign supplier (REMTECH, France). The

system was installed and initial test runs were

conducted. Test runs on the equipment were

continued until it was stopped in November due

to the expiration of the validity of the

demonstration software. Quotations for the

different software for the wind profiler are being

requested from the foreign supplier.

The design criteria of the housing of the wind

profiler and materials needed for its construction

were prepared in coordination with the

Engineering Section.

Acquisition of the software and the materials
for the construction of the housing of wind profiler
is being done subject to allocation of budget from
the Accounting Unit.

Initial coordination with suppliers of solar

panel for the wind profiler was started.

Research activities were continued on data

representation for time, wind speed and direction

relation determination.
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0 RADIOLOGICAL EMERGENCY PLANNING AND PREPAREDNESS 0

ABSTRACT

The RIA Section organized and participated in the Regional Workshop on Emergency

Planning. In connection with the RESPLAN, two seminars were organized and

conducted.

The RADPLANiuas approved by the Committee on Radiological Emergency (CORE)

and was submitted to the DOST Secretary for his endorsement to the NDCC.

OBJECTIVE

The ultimate objective of this project is to

protect public health and safety against radiolo-

gical hazards from all sources due to radiological

emergencies which may lead to widespread

radioactive contamination of man and his

environment.

INTRODUCTION

This project aims to ensure preparedness of

the PNRI and other concerned national agencies

as well as the general public in case of a

radiological emergency. Various research activities

are also being carried out in support of radiolo-

gical emergency preparedness.

METHODOLOGY

Radiological emergency preparedness and

other pertinent documents and records are being

prepared, revised and reviewed. Conduct of

seminars and workshops were also done for

purposes of defining and establishing implemen-

ting plans and procedures during radiological

emergencies.

RESULTS AND DISCUSSION

The RIA Section organized and participated in

the joint IAEA-PNRI sponsored "Regional Work-

shop on Emergency Planning, Technical Assess-

ment of and Response to Radiological Accidents"

which was held on 10-14 Nov. 1997 at the PNRI

Compound. The workshop was participated in by

twenty (20) participants from fifteen (15) different

countries of the Asian Region and twelve (12)

official observers from the Philippines.

In connection with the PNRI Radiological

Emergency Preparedness and Response Plan

(RESPLAN), two (2) seminars were organized and

conducted. The first seminar on Dose Assessment

was conducted by Ms. Celia Bantegui, a former

Meteorologist from EBASCO and Ms. Lilia dela

Paz, a former Task Force Leader of the PAEC

Emergency Program. The seminar presented an

overview of the basic requirements of radiological

dose projections, adequacy of facilities,

instrumentation and personnel requirements for

different phases of radiological incidents and

exposure pathways. It also included the meteoro-

logical consideration for atmospheric dispersion.

The second seminar on Emergency Management

was given by Dr. Emmanuel Ramos, Deputy

Director of PHIVOLCS. It dealt largely on the

management of natural calamities such as

earthquake, volcanic eruptions, etc. These two

seminars were attended by the PNRI Emergency

and Response Action team leaders and their

members.

The PNRI Director finally approved the

RESPLAN after minor corrections were

implemented. In support of the RESPLAN the first

revision of the Emergency Plan for PNRI

Radioactive Waste Facilities was made and

submitted to the facility supervisor for approval.
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