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PREFACE 

This bibliography was prepared by the Scientific Library, 

Nuclear Training Department of the Philippine Atomic Energy Cora-

mission for scientists and researchers interested in nuclear 

energy in the Philippines. 

This is the sixth supplement to the bibliography issued in 

January 1963» The first supplement, PA£C(A)IN63 1> was issued in 

October 196*ff the second PAEC(A)IN631 Uuppl.2) in August 1966, 

the third, PAEC(A)IN631 (Suppl.3) in March 1968, the fourth, PAEC 

(A)IN71l6 (SUppl.*0 in December 1971, and the fifth, PAEC(A)IN7M» 

(Suppl.5) in December 197*U 

Eighty-six (86) entries, mostly research reports of the 

scientists of the Philippine Atomic Energy Commission are inolud«d 

in this supplement. The entries are arranged alphabetically by 

titles under their respective subject headings together with their 

bibliographic data consisting of author, title of publication, 

volume, date and pages. A brief annotation or a summary of the 

article fellows. An author index is provided to facilitate 

prompt retrieval of the particular research information. 
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CHEMISTRY 

1 DETERMINATION OF MOLYBDENUM IN FERROUS MATERIALS BY SOLVENT 
EXTRACTION-ATOMIC ABSORPTION SPECTROPHOTOMETRY. Kapauan, P.A.; Zuleta, 
E.C. Phil. Nucl. J., 3(D:25?-257 (Jan. 1975). PAEC 

Molybdenum was concentrated and separated from large amounts 
of iron using the MIBK-oxine, H.SO. extraction aystem at a pH of 
1.5» This was followed by evapt ration of the MIBK layer to dryness 
with HC10. and taking up with dilute HC1. Results were given on 
studies of efficiencies of different extraction systems, and effect 
0 f pH on the extractability of Mo MIBK-oxine, H_SO, system using Mo* 
99 as tracer. Quite good results were obtained on the analysis of 
steel samples by the solvent extractior AAS procedures developed as 
compared to the standard AAS procedure which gave low, erroneous 
results. In geological samples, molybdenum was detected at very low 
levels which could not bo ordinarily detected by the standard AAS 
procedure. 

? DETERMINATION' OF SULPHUR IN SOKE AGRICULTURAL SOILS IN THE 
PHILIPPINES BY NEUTRON ACTIVATION ANALYSIS. Romas, E.L.; Campos, L. 
G. (Far Eastern University).. Mar. 1976. J^p. .Thesis PAEC 

Seven soil samples from different areas in the Philippines 
were extracted with IN NH.OA (pHlf.8) and the extracts analyzed for 
S by turbidimetric and NAA methods, P by Truog's method and Cl by 
mohr titration. The P and Cl content were used to correct for effects 
on radioactivity of tho samples after neutron activation using a 
multiple regression equation based on activation of standard samples 
of S,P and Cl. The results showed that in some cases NAA gave higher 
S than turbidimetric method. At relatively lower S contents, NAA 
gave higher amounts of S. At higher S contents, the turbidimetric 
method gnve higher amounts of S and the difference increased as S 
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content by turbidimetric method increases. Based on the present 
results, it is difficult to determine which method underestimates 
or overestimates the S content of the soil extract. Further studies 
have to be undertaken to improve the NAA techniques as applied to S 
determination in soils, and to provide a good basic for comparison. 

3 DETERMINATION OF THE PCLONIUK-210 CONTENT IN THE URINE BY 
FILIPINO SMOKERS AND NON-SMOKERS. Juan, N.B.; Ballelos, E.; 
Bartolome, Z.M. Phil. Nucl. J., 3(1): 2*3-2^6 (Jan. 1975). PAEC 

The polonium content in the urine of Filipino smokers was 
compared with that of non-smokers. The polonium was recovered from 
urine by centrifugation and deposition into silver discs. Quanti
tative results were obtained by counting the silver discs using a 
silicon surface-barrier detector. The average value obtained for 
smokers which was 0.5003 +_ O.2988 pCi/2*fh sample was significantly 
higher than the value obtained for non-smokers which was 0.2313 •, 
0.1661* pCi/2^h sample. 

If PESTICIDE RESIDUE ANALYSIS OF HUMAN kBDOMINAL FAT OF 
FILIPINOS. Ton, R.L.; Bautista, E.RB.; Lucas, L. (Chemistry Re
search Division). Mar. 1976, 9p. PkEC(D)76003 

Due to the extensive use of pesticides in the country a 
survey of pesticide residue contents of human adipose tissue was 
conducted. The samples were extracted, cleaned-up and concentra
ted before analysis. A florisil column v/as used for clean-up after 
acetonitrile-petroleun ether partitioning. Analysis was done using 
a gas liquid chromatography Columns of 15% CiF-1 and 10% DC-200 
were used. Of the 37 samples, 12 cave negative results. The pre
sence of dieldrin was monitored in two samples while five samples 
contained op'DDT. The root of the sampler: contained pp'DDS and 
pp'DDT. Statistical teste were applied on the data gathered but 
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gave poor results, possibly due to the small population of samples. 
The initial results indicate the need for a more extensive sampling. 

5 PESTICIDES RESIDUES IN LOCALLY AVAILABLE CEREALS AND VEGE
TABLES. Cunanan, S.A.; Santos, F.L.* Bonoan, L.S. (Philippine 
Atomic Energy Commission). Kar. 1976. lOp. PAEC(D)76029 

Vegetable samples (pechay, cabbage, lettuce, green beans and 
tomatoes) bought from public markets in the Metro Manila area were 
analyzed for pesticide residues using gas chromatography. The 
samples in 1968-69 contained high levels of chlorinated pesticides 
such as DDT, Aldrin, Endrin, and Thiodan, while in the samples 
analyzed in January 1976, no chlorinated and organophosphate pesti
cides were detected. Cereal samples (rice, corn and sorghum) were 
obtained from the National Grains Authority and analyzed for pesti
cide residues and bromine residues. Total bromine residues were 
determined by neutron activation analysis. In most of the samples 
analyzed, the concentrations of pesticide residues were below the 
tolerance levels set by the FAO/WHO Committee on Pesticide Residues 
in Food. An exception was one rice sample from Thailand, the 
bromine residue content (110 ppm) of which exceeds the tolerance 
level of 50 ppm. 

6 POLLUTION TRACE ELEMENTS IN HOSPITAL PATIENTS BY ATOMIC AB
SORPTION ANALYSIS. (Feb.-Jan. 197**). Lawas, I.L.; P«rez, M.; 
Valenzuela, D.; do la Cruz, J.R.; Adapon, V. NRCP Res. Bull., 29 
(2): 222-225 (June 197*0. PAEC 

Distribution of the pollution elements like lead (Pb), 
mercury (Kg), and cadmium (Cd) in hospital patients were studied. 
Blood samples of 5 ml each collected in heparinized vacuum contai
ner were deproteinized with 15 ml % TCA. Lead was extracted with 
1 ml 1% diethyldithiocarbamato (DEDTC) chelating agent and 2 
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ml methyl iso-butyl ketone (MIBK) at pH 2.5. Hair samples (pubic 
and scalp) were washed with 1$5 saponin and rinsed with distilled 
water, and then dried with controlled heat of 100 C. About kO to 
80 mgs. of hair were digested with 0.5 ml concentrated sulfuric 
acid and few drops of perhydrol. The pH was adjusted to 2.5 and 
diluted to 50 ml with distilled water. Five ml aliquot was analyzed 
for lead with the addition of ml Wi DEDTC and 2 ml MIBK. Urine 
samples of 10 ml each, collected at random in sterilized bottles 
were treated with 5 ral % TCA. The mg percent creatinine was deter
mined and multiplied by a factor, 18 for male and 23 for female 
which were the average amount of urination per 2*» hours to have a 
result in ug/Kg/2*f-hr. The pH of the solution was adjusted to 2.5 
and lead was extracted by the addition of 1 ml 1^ DEDTC and 2 ml 
MIBK. Double internal standard method was used in all the samples 
analyzed. Specimens were prepared in duplicate and standard of 1.5 
ug was added to one and 0.5 ug to the other. Lead concentrations 
were read in the Atomic Absorption Machine while the computations 
were done with the aid of a Toshiba Electronics Calculator. The 
procedures for the analysis of mercury and cadmium were different 
from the lead analysis only in the pH values, where pH 6.5 was used 
for Cd and pH_ for i.' . Tabulation of the results for lead was 
given- Except for one case where the lead findings in hair were 
observed to be more than 10 times the oboerved non-patient value, 
no definite conclusion could be made as far as toxicity is concerned. 

7 A REPORT ON THE COPPER, MOLYBDENUM, ZINC, AND CADMIUM LEVELS 
IN NORMAL, CIRRHOTIC AND CANCEROUS LIVER TISSUES AMONG FILIPINOS. 
Alejandrino, A.L.; Goze, C.B.; Lansangan, L.M.; Paradero, R.R.; 
Asprer, G.A. Fob. 1976. 12p. PAEC(D)76011 

This report gives preliminary results Cn, Mo, Zn and Cd levels 
in normal, cirrhotic and cancerous liver specimens* Cu, Mo and Zn 
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are determined by neutron activation analysis (NAA) and Cd by atomic 
absorption spectrophotometry (AAS). The AAS method for Cd has been 
tested with recovery studies and analysis of NBS bovine liver (SRM 
1577). The mean percentage recovery for Cd was 98.38$ and Cd 
content of bovine liver was 0.3*t + 0.02 ug/gm dry weight. 

8 A STABILIZER FREE TC-S -99m COLLOIDS. Lumba, L.G.; Hendoza-
Austria, C. (Philippine Atomic Energy CoB»i»sion). .proc. Radioi&ot. 
Soc. Philipp., 17-19 (197*0. P A E C 

A method for the preparation of stabilizer-free Tc-S-99m 
colloid for liver scintigraphy is described. Technetium 99ra is 
adsorbed on elemental sulfur which is liberated from thiosulfate 
solution in the presence of hydrogen and pertechnetate iens. The 
percentage of unbound pertechnetate ions, as determined by this 
layer chromatography, ranged frorc three to twelve percent of total 
activity. This variance free pertechnetate ion content of the 
colloid which is an index of the stability of the colloid prepara
tion was observed over a period of four hours and Aid not suggest 
any breakdown of the colloid. 

^ TOXIC METAL RESIDUES IN PHILIPPINE FOODS. Sumera, F.; Verce-
luz, F.; Kapauan, P.A.; Sombrito, E. (Chemistry Research Division)* 
Mar. 1976. 8p. PAEC(D)76002 

Mercury introduced into the environment will cause death or 
irreparable damage to man. Surveillance of mercury in foods 
especially fish hac become important in the Philippines since rivers, 
oceans, and lakes have become dumping sitt-s for industrial and 
mining wastes. Mercury analysis on a total of 52 fish and shell
fish samples were undertaken uaing the cold vapour atomic absorp
tion spectrophotometry. All of the samples have mercury contents 
of less than the maximum permissible level of 0.5 ppm. coirparison 
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was made with analysis of shark samples which are predators and 
and consequently contain much higher levels of mercury than the 
non-predators. 

10 USE OF STANDARD ADDITION METHOD IK THE KEUTROW ACTIVATION 
ANALYSIS OF BROMINE IN RICE. Lumba, L.G.; Villamater, D.T.- del 
Poso, E. ; Singh, S. Nucleus, 1 M D : 1 W * (May 1976). PAES 

The method of multiple standard addition was applied in the 
bromine determination in rice by neutron activation analysis. 
Varying amounts of bromine were added to the same amount of rice 
and the samples were irradiated for 30 minutes in the pneumatic 
tube of the PRR-1. The integrated counts under 2 photopeaks of 
bromine-82 were obtained with a single channel analyzer and were 
plotted against the weight of bromine added. The x-intercept of 
the resulting straight line gave th«? bromine content of the sample. 
A comparative study was also made between this method and the other 
methods commonly used in NAA, the absolute and comparative methods. 

11 WOOD PLASTIC COMBINATION (TERMINAL REPORT, PROJECT NSDB-PAEC 
7203 Ps). Cunanan, S.A.; Bonoan, L.S.; /crceluz, P.P.; Azucena, 
E.A. Mar. 1976. 9p. PAEC(D)76032 

The purpose of this study is to improve the physical and 
mechanical properties of local inferior quality wood species by 
radiation-induced graft polymerization with plastic mononors. The 
process involves the following: l) Preparation of samples; 2) 
Impregnation of sample with the monomer; 3) Irradiation of the 
impregnated sample with the use of 20,000 curie Co-hO as gamma 
source; *f) Drying of irradiated sample to remove the unpolymerized 
monomer. Experimentation on different wood spetfics were under
taken and the results given in this paper* From the results ob
tained, it can be concluded that the monomers systems MMA, MMA-USP, 
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and styrene-OSP are suitable for graft polymerization with the wood 
species almon, apitong, bagtikan, mayapis, red lauan, and tanguile. 
This is shown by their maximum conversion value which range from 
86% to 96% with the optimum dose range of 1 to 2 Mrads. One promi
sing application of UPC is in the manufacture of picker sticks, 
shuttles, and bobbins for the textile industry. However, th-.*re is 
a need for a pilot plant scale study so that an economic assess
ment of the commercial feasibility of this process can b-1 made. 

GEOLOGY AND MINERALOGY 

12 EXPLORATION FOR URANIUM AND OTHER NUCLEAR MATERIALS. A guide 
applicable to the Philippines. Hernandez, E.C. May 19?5» *»5p» 

PAEC 

This paper is intended to give an insight as to how prospec
ting and exploration for uranium and other nuclear raw materials 
are conducted. The- paper is divided into four parts. Part I deals 
with radioactivity and uraniuir. minerals, Part II with the geology 
and a brief discussion of some classical uranium deposits of the 
world, Part III with the different exploration methods, and Part IV 
touches on the country's possible areas for uranium mineralization. 
An understanding of the mineralogy and geology of the different 
uranium deposits of the world will aid greatly the exploration in 
the Philippines, though no two areas have exactly the same geology, 
a thorough knowledge of the geologic conditions of one deposit will 
help greatly in exploration for ono prospect area having similar 
geologic environments. The discussion in Part II allows selection 
of geological environments within the Philippines, potentially 
favorable for uranium mineralization. 

13 URANIUM III THE PHILIPPINES. Santos, G. Jr.; Palabrica, O.T. 
Philippine Atomic B ull., 1(1):3-i» (Jan-Feb. 1976). PAEC 
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The Philippine Atomic Energy Commission has initiated a uranium 
survey in selected regions starting with Camarines Norte in a long-
range Philippine exploration program aimed at determining the avail
able domestic nuclear fuel raw materials lesources and their future 
exploitation* This is to provide knowledge of the characteristic of 
ore deposit and to establish a scheme of recovery of the nuclear 
fuel that could be used in the nuclear power development program in 
the Philippines* Ground and radiometric investigations have been 
conducted in Larap, Canarines Norte. Diamond core drilling carried 
out by PAEC in that place revealed the extension of the Larap uranium-
bearing deposit* Uranium is present in the Larap copper molybdenum-
iron complex deposit. PAEC personnel, using the laboratory facili
ties of the Bureau of Mines and U.P. Metallurgical Laboratories were 
able to recover uranium by leaching and a solvent extraction pro
cess using TBP-hexane/TBP-kerosene from out of a uranium concentrate-
containing 3-*# uranium oxide (U,0,). The first few grans of "yellow" 

5 l 
cake" produced at the PAEC laboratories from Larap ores contained 

Ik THE URANIUM INDUSTRY: FRANCE AND THE PHILIPPINES. Hernandez, 
B.C. France-Philippines, 3(3):33-35 (July-Sept. 1976). PAEC 

The oil embargo of 1973 started the "energy rush" among nations 
and the search for other indigenous sources of energy aside from 
fossil fuels. Nuclear power generation became the choice of most 
countries including the Philippines who will soon put up a nuclear 
power plant in Bataan. So that it will not become too dependent on 
foreign sources for nuclear fuel, the Philippines has embarked on a 
uranium exploration program. Several areas have been pinpointed for 
possible uranium mineralization, but to date, the only site for 
uraniMm occurences is in the Larap Paracale District, Camarines Norte. 
With the PAEC (Philippine Atomic Energy Commission) as the prime 
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mover other government agencies are also involved like the Bureau 
of Mines and the Energy Development Board. Foreign interests in 
the exploration are noted aril among them is the French company, 
Chantiers de 1'Atlantique. 'A'he French government through the 
Agence pour la Cooperation Technique Industrielle et Economique 
(ACTIH) offers training programs in the nuclear industry to earth 
scientists of government ager.sies. One such program is the general 
training course for foreign engineers (CIGIE) of which some Fili
pinos had already participated in, including the author of this 
article. France is atr.ong the most advanced nations in the field 
of atomic energy utilization. At present, she has about ^0 nuclear 
power plants scattered at different centers. The Philippines, a 
newcomer in nuclear energy utilisation could learn many things from 
her in solving her energy problems especially in "he field of atomic 
energy. 

HEALTH, SAFETY AND ENVIRONMENT 

15 BEHAVIOR OF TRITIUM IM VARIOUS ECOSYSTSii. Juan, N„B.; 
Hanalastas, H.C.; Bantugan, G.A, (Health Physics Research Division), 
1976, 7p. PAEC(D)76050 

'•̂he uptake of tritium in soil, rice and other commonly 
eaten crops such as nechay, eggplant, tomtoes and corn was deter
mined. The tritium was analyzed by freeze-drying the samples and 
counting using liquid scintillation counting system. Experiments 
wore also carried out to determine the excretion-rate of tritium 
in animals. 

16 BODY-BURDEN OF I 1- 5 1 AMONG RADIATION WORKERS. Preliminary 
report, Juan, N.b.; Ballelos, E. (Health Physics Research Division). 
Mar. 1976. **p. PAEC(D)76008 
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Urine samples wore collected from personnel processing 
radioisotopes and counted directly using Ge-Li detector. Samples 
were also collected fi-om the same persons during certain periods 
when no processing is nade to determine the biological half-life 
of the radionuclides. Three persons directly involved in the pro
cessing of radioisotopes wc>re monitored regularly. Of the various 
isttopes processed namely I f Na t and Au , only I could 
be detected and measured quantitatively by direct counting of urine 

131 
samples using Ge-Li detector. The average body-burden of I ob
tained from the three radiation workers monitored was 1,5066 £ 
1.7970 uCi which appears to be negligible. However, one of the 
radiation workers who was more involved in isotope processing had 
an average body burden of 2,^008 £ 1,8768 uCi which is more than 

~" 131 
three times the maximum permissible body burden of I (0,7 uCi), 
A follow-up of the I body burden made when there was no isotope 
processing showed a biological half-life of 29 days. The analysis 
of urine samples from radiation workers directly involved in iso
tope processing will be continued to obtain better statistics of 
the results. Another follow-up of the I ^ should be made to con
firm the biological half-]ife of I obtained which is 29 days. 
17 THE DETERMINATION OF POLONIUM III URINE OF FILIPINO NON-
SMOKERS AND SMOKERS. Juan, N.B.; Ballelos, E. (Health Physics Re
search Division) Mar, 1976, **p. PAEC(D)760Cf 

Po , a decay product of Ha' , is a pure alpha emitter 
with an energy of 5.3 MeV decaying with a half-life of 138.^ days. 
It's a natural contaminant of tobacco, hence a health hazard to 
smokers. Previous study on Philippine cigarettes revealed that th. 

210 average to activity of local brands is 0,0071 pli/gm. while that 
of foreign brands is 0.0129 pli/gm. Other studies indicate that 

210 approximately 0.13$ of the total Po in the body is excreted in 
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the urine daily. Po urinalysis can n< rve as a rough index of the 
pin PPA body burden of Po and Ra or anyone of its daughters absorbed 

in case of exposures. In this study, the Po content in urine 
of smokers is compared with that of non-smokers. Twenty sampler 
from non-smokers and twenty samples from smokers were analyzed for 
210 Po activity. The average Po content of the urine of smokers, 

0.2673 +, 1077 pCi/21* hr. spl. appears to be higher than the mean 
Po activity in curie of non-smokers, 0.1877 ,+ 0.1200. ^he t-value 
obtained from the comparison of the means was 2.205. This exceeds 
the t-value at the 0.05 significance level (degrees of freedom 
equal 19) which is 1.725. Therefore, there exists a significant 
difference in the Po content in th.. urine of non-smokers to that of 
smokers. 

18 DETERMINATION OF THE RADIOLOGICAL CAPACITY OF CULIAT CREEK 
AND ADJOINING TRIBUTARIES. Cabalfin, E.A. (Radiation Protection 
Division, Dept. of Nuclear Services). July 1975. 21p. PAEC(D)75007 

The project 'was proposed to study the characteristics and 
capacity of ̂ 'uliat Creek an a disposal site of radioactive wastes 
from the Philippine Atomic Research Center. The object was to de
termine the sorptive capacity of three elements in the ecological 
system thought most likely to become critical pathways of reconcen-
tration of cobalt-60 from the radioactive waste disposed in the 
area back to man* The elements studied were: a) Two species of 
edible plants grown in/or near the creek; 1# Kangkong (Spor.ea repens), 
2. Oabi (colvcasia ertculenta), b) The river bed, composed primarily 
of volcanic tuff, and c) a local specie of fresh water catfish, 
called "Hito" (clarias batrachus). Various elements were tested 
for their concentration factors under controlled laboratory condi
tions for cobalt in concentrations estimated to be similar to the 
radioactive wastes producer! in the PAEC. Results showed that the 
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critical pathway for the area was a combination of the river bottom 
p.:id the root system of kangkong which could expose the population 
in the vicinity to external radiation. The root system of the kang-
kong gave significant levels of reconcentration (CF-600 max)• 

19 FEASIBILITY OF USING LOCAL TANGUILE DYE AS CHEMICAL DOSIMETL:< • 
(Preliminary report). Cojuangco, Josefina G.; Juan, Normita B. 
May 1976. l*fp. PAEC(D) 76039 

This is a part of a study on the feasibility of using local 
materials as radiation dosimeters. The characteristic responses of 
aqueous taaguile dye with different pH irradiated at various doses 
of Co-60 are being determined. The effects of different factors 
light, temperature and pH on the stability of unirradiated dye solu
tions are also investigated. 

20 INTERNATIONAL SAFEGUARDS IN THE NUCLEAR VENTURE. Siazon, D. 
L. Jr. Atomed. Phil., 1:23-33 (1975). PAEC 

This article gives an insight into the rational behind 
nuclear safeguards and its military, political, economic and tech
nical implications. Some of the nuclear safeguards introduced 
were: The Baruch plan introduced by the U.S. in 19^5, the nuclear 
policy on the peaceful uses of nuclear energy in 195*N t n e Treaty 
on the Non-Proliferation of Nuclear Weapons in 1970, and the NPT 
safeguards inspection procedures contained in IAEA document IUFCIRC/ 
153 and INFCIRC/66 Rev. 2. Problems related to safeguards includ
ing the much more technical ones were also threshed out. High 
financial costs of comprehensive and effective safeguards requir
ing sophisticated technology, the latest instrumentation and 
adequate trained manpower could be an added problem since many 
developing Menber States of the Agency believe that they should not 
pay increasing costs for safeguards. Every Member State should 
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guard against the misconception that Sai* guards will prevent 
nuclear proliferation. Safeguards only detect proliferation and 
provide an early warning system that a country or a group may have 
acquired nuclear capability* 

21 METABOLISM AND TOXICOLOGY OF THE URANIUM COMPOUNDS. Solomon, 
A. Ph. Nucleus, l*f(l)r 2-MMay 1976). PAEC 

Three important points to be considered in the metabolic be
haviour of uranium arc: l) ionic behaviour which depends only on 
its chemical characteristics; 2) behaves in the organism as a uni
que clement and has no metabolism similar to others like for 
example Sr-90 and Ba-1**0 which are akin to Ca; and j) metabolism 
is identical for the three isotopes of uranium and has no isotopic 
effect. The metabolic decomposition undergoes three phases namely: 
l) absorption of the components up to the blood streams; 2) distri
bution through the blood into the organs; cad 3) •liainntion. The 
mode of entry in the organism is through inhalation, ingestion, 
wounds, absorption through the skin, and entry by the eyes. Uranium 
decomposes in the blood after its entry, disperses in the extra
cellular medium and deposits in the different organs of the body. 
However, it has no definite fixation and the different compartments 
are always in equilibrium with eaoh other. Elimination of contami
nation is through the feces and urine. In case of massive absorp
tion, that is either acut^ or sub-acute toxicity, the following 
are the subsequent effects: a) clinical effects - major lesion in 
the kidneys whatever the mode of entry may be and feebleness of the 
muscles, apathy and nausea are noted; b) lesions in the renal re
gion - yellowish gray in the medular and critical region; c) biolo
gical effects - appearance of proteinuria and catalysuria, cellular 
wastes in the urine and a change in the capacity to reabsorb Na , 
Cl", and glucose. The lethal dose is 1 tug. U - nat/kg. wt. The 
dose provoke renal lesion - 0.1 mg. U/kg. wt. 
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The maximum permissible dose ie: a) annual dose-*K)-rag. U-nat/yr.; 
b) Inhalation-2.5 ng./day; c) Ingestion-150 mg«/2 days consecutive 
(soluble^.? x 10"*1 uCi, insoluble-2.>8 x 10" 1 uCi); d) Inhalation* 
so le 1.8 x 1 0 " 2 uCi, insoluble=3.^ x 1 0 ~ 2 uCi. 

22 NATURAL RADIOACTIVITY MEASUREMENTS IN THE PHILIPPINES. Pre
liminary report. Manalastac, H.C.; Menor, E. (Health Physics Re
search Division) 1976. 6p. PAEC(D)76006 

This project consists of drawing up a map of the natural ra
diation dose levels of the different areas of the Philippines and 
measuring radionuclide concentrations in Philippine soil, waters 
(sea, rain, surface, ground and tap water), air and various bio-
media including grass and milk. D u ring the period covered by this 
report, environmental ramplee analyzed for total beta-gamma activity 
include air filters, rain water, sea water, fresh water, and grass 
samplesa 

23 NUCLEArt R & D FOR ENVIRONMENTAL SAFETY, Ibe, Librado D. 
Atomedia Phil., 2:19-23 (1976)„ PAEC 

Presented are the research development program considerations 
which guide the PAEC (Philippine Atomic Energy Commission) in its 
task of safeguarding the environment. The 3rti&le concentrates on 
nuclear radiation aspects, its peculiar risks, and the studies 
which could effect not t ' ; better insights on the various radia
tion parameters but also on their role in protecting and enhancing 
the environment. The PAEC is currently applying nuclear-based 
analytical merhods in the following environmental investigations: 
1) Behavior of tritium in various ecosystems; 2) Baseline studies 
on radioactivity in food items common to the Filipino dietary; 
3) Pesticide content of human abdominal fat of Filipinos; k) Pesti
cide residue studies in local cereals, fruits, vegetables and other 
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food stuffs; 5) Studies on the pathways and fate of toxic heavy 
metals and other pollutants in the Philippines ecosystemf 6) Pol
lution studies of Philippine lakes and major waterways, 

Zk RADIATION: ITS SIGNIFICANCE TO THE ENVIRONMENT. Bernardo, 
B.C. Atonedia Phil., 2tl«»-l8 (19?6). PAEC 

Radiation is one of the stresses today in our environment. 
The sources of radiation exposure to ir.an can be divided into two: 
man-made «ources and natural background radiation* Man-made sources 
are the following: a) fall-out arising from nuclear weapons tests 
and from operation of nuclear power plants; b) occupational expo
sure of people working with radiation sources as in hospitals, re
search and nuclear installations; c) medical exposure both from 
therapeutic and diagnostic purposes, and d) from miscellaneous 
sources such as lasers, TV, microwaves, etc. Radiation from natu
ral sources are : a) cosmic rays coming from outside of this 
plan»t; b) terrestrial radiation coming from naturally occuring 
radioactivity from within the earth; and c) internal radiation from 
within man himself as the potassium content of th*> body of which 
a part is potassium-^0 which is radioactive. Nuclear power plants 
contribute to radiations to man in the form of radionuclides. For 
example tritium (in the form of tritiated water) krypton, iodine, 
and other fission products. Radionuclides in particulate form 
settle down and deposit on soil and/or on plants. The plant is 
either eaten directly by man or by animals which later on would 
also be consumed by man. Radionuclides that settle on water are 
absorbed by microorganisms. These are taken up by fish and which 
in turn may be eaten by man. Present technological know-how in the 
nuclear industry particularly in the field of radiological protec
tion would be more than sufficient basis in setting up safeguards 
for the protection of the health and safety of man and his environ
ment. Nuclear power plants are indeed acceptable "the risks to the 
public from potential accidents arc very small." 
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25 THERKOLUMINESCENCE CHARACTERISTICS OF CONCRETE. Prelimina
ry report, Juan, N.B.; Ballelos, E. (Health Physics Research 
Division). Mar. 1976, kj>. PAEC(B)76005 

The cost and time factors involved in importation underscore 
the need for developing dosimeters from locally available materials. 
Studies on the use of environmental materials like concrete as dosi
meters indicate that induced thermolumincscence in concrete can be 
used in emergency gamma dosimetry following some nuclear accident. 
Concrete mixtures consisting of 3 p-u-ts of sand to 1 part of cement 
was prepared. The principal constituents of the mixture are silica 
(SiO_) and CaO crystals. The concrete is pulverized and passed 
through, a 250-mesh sieve. Fcur kinds of homogenous samrles, i.e., 
15%, 30%, h%% and 6f3£ W/W, were prepared by varying the amount of 
concrete mixed with enamel which acted as a base. The various 
samples were molded into discs approximately 1 cm* in diameter. 
The discs were weighed and sorted according to similar weights 
(̂  5$) to insure uniformity of grain distribution. The conrad-TLD 
reader was used to evaluate the thermoluminescence. Two readings 
with an interval of 60 sec. were made on the irradia-concrete discs. 
Separate experiments were made on camples with and without pre-
treatment by annealing the concrete of 300°C for 1 hr. immediately 
continued at 80 C for 2k hrs. A Co-60 was used to irradiate the 
discs and the thermoluminescence response was measured* The results 
showed that the reproductibility of the responses ranges from ,+ 5% 
to £ 20$ for both annealed and unannealed concrete-enamel disc* 
Varying doses of Co-60 were applied. No appreciable differences 
could be Ab&etred in the Tl response of the three mixtures (30, *»5 
and &&>•>) of annealed concrete-enamel. The TL response increases 
with increasing dose of Co-60 from 1 Fr«100 Kr* For the unannealed 
concrete-enamel disc, no increase in TL response could be observed 
from 1 R-IO^R. 
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26 ULTRASONICS IN MEDICINE SAFETY AND DOSIMETRY. Valdezco, E„K. 
(Radiation Protection Division). Nucleus, 13 (̂ )« 2-*» (Sept. 1975). 
PAEC 

This is a discussion of the diagnostic and therapeutic uses of 
high frequency mechanical waves. For diagnostic use, it is non
invasive. It can also distinguish between soft tissues of slightly 
different physical properties. Included in the discussion are the 
thermal and non-thermal mechanisms, thresholds, peak and average 
power, and dosimetry. Considered under dosimetry are; a) nature of 
the ultrasonic field, b) principles of dosimetry, c) classes of 
measurement, d) system considerations, and e) patia&t exposure* 
Although the subject of ultrasound dosimetry has until now been 
lacking in a systematic approach that would be generally acceptable 
to those working in the field of medical ultrasonics, it is to be 
hoped that present studies on the subject will make a positive 
contribution in this direction. 

27 WHY THE NEED FOR AN ENVIRONMENTAL REPORT. Aleta, C.R. 
(Philippine Atomic Energy Commission). Nucleus, 13 (I»):'»,21 
(Mar. 1975). PAEC 

This article discusses the importance of the environmental 
report, how health and welfare of the general public are tied to 
the environment. For example, illness caused by too much air pollu
tion, change of pattern of marine life ^s the result of heated dis
charges to a body of water from power plants, or use of large tracts 
of land which otherwise could be used for food production. PAEC 
supports the efforts directed towards maintaining the quality of 
our environment. The ER is part of the minimum requirements imposed 
by the Commission to protect the health and safety of the public. 
To help an applicant in the preparation of the ER, the Commission 
has issued a Guide in what to include in the ER, This Guide is 
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composed of three (3) main parts as follows: Part I - Background 
information about the proposed facility, Part II - Environmental 
factors, and Part III. Appendices* The preparation of the ER 
may or may not be costly, but cost should not be the ultimate con
sideration when making commitments now which would have adverse 
impacts on the succeeding generations. 

ISOTOPE AND RADIATION 

28 THE EFFECT OF RADIATION ON SOKE SALICYLATES: I. STEADY 
STATE STUDIES, de la Pa.*; L.R. 1973. 15p. PAEC(D)75009 

This work was undertaken to obtain more quantitative infor
mation on the extent and natvre of the degradation of some salicy
lates by ionizing radiation, especially gamma rays, and to gather 
data that could assist in the evaluation of the use of radiation 
for sterilization of this group of compounds which are extensively 
used as antipyretics, analgesics and anti-rheumatics, Salicylamide 
is not only a common medicinal, but also a model for the study of 
the effect of radiation on biological systems. A 3200 Ci Co-60 . 
facility was used. Three salicylates were subjected to solid phase 
irradiation, nc.-.ely: salicylamide, phenylsalicylate and acetyl 
salicylic acid (aspirin), *hese compounds were purified by re-
j nted recrystallization from water, methanol and benzene, respect
ively, until a constant melting point was obtained. Irradiation 
in the solid phase was made in doses from 2.5 to 2^0 Krad. Irra
diation in the liquid phase (solution) was carried in doses, rang
ing from 2000 to as high as 270,000 rad depending on the reactivity 
of the solution. The degradation products were separated by thin 
layer chromatrography using Kieeelgel F25<t and SXF with fluorescence 
scintillator (Riedel-dc H ^ A S ) , She products.vers visualised with 
a Crr^ UV v?.-'r«?-s3l lamp- Irradiation of the three salicylates 
showed very littlr decomposition even at doses very much higher than ' 
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those required for radiation sterilization. Salicylamide appears 
to be the most stable giving an initial G (-salicylamide) « 0.50, 
For both phenylsalicylate and acetylsalicylic acid only the -G 
valves at 150 Mrad were obtained as the amounts degraded at lower 
doses were too low for the sensitivity of the diffused reflectance 
aethod used* A G (-phenylsalicylate) *2 and G (-acetylsalicylatc) 
•1.2 were obtained by this aethod. Salicylic acid is formed when 
aspirin is irradiated. It is concluded that this acid is one of 
the degradation products. Barring any toxic property of the 
ainute substances foraed, solid phase sterilisation is feasible 
for the three salicylates studied. 

29 PROPOSED PHILIPPINE RjtDI«TI0N-STERILI2ATI0N PLANT AND A 
SURVEY OF MARKET POTENTIAL. Singson, C.C.; Ibe, L.0. (Philippine 
Atonic Energy Commission). "Radiosterilization of H«dical Products 
1 W , p. *59-*©5, IASA-SM-192/^6. PAEC 

The paper deals with a study to assess the marltet potential 
of radiation sterilisation in the Philippines. A Market survey 
conducted with the technical assistance of an IAEA expert froa 
India shows that aost of the pharmaceutical industries engaged in 
the manufacture of medical products unanimously agree that there 
ic an urgent need for centralized radiation-sterilisation plant to 
meet the demands of sterilization of products and packaging mater
ials* The authorities of hospitals surveyed are in favor of steri
lization facility since most moacrn medical products and devices 
arc made of heat-sensitive thermoplastics which cannot be heat or 
stoam sterilized. Availability of sterile products will help pre
vent cross-infection *>nd ultimately help improve the public health 
standards of the population. PAEC 

JO PROSPECTS POM A PHILIPPINE MULTIPURPOSE FACILITY FOR RADIA
TION PROCESSING. Singson, C.C. Nucleus, 13(5)* 3, 5-6 (Deo. 1979)* 
PAEC 
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A Multipurpose facility for radiation processing is planned 
to be established by the Philippine Atomic Energy Commission. The 
irradiation plant would use radiations from Co-60 and an electron 
beam from the accelerator. The proposed facility will provide the 
following opportunities: a) to the pharmaceutical and drug manu
facturers and hospitals, a facility to sterilize medical products 
and others devices; b) to nodical doctors, clinics and emergency 
hospitals, assurance of a readily available supply of adequately 
sterilized disposables, thereby reducing cross infection in hospi
tals; c) to the plywood, veneer and electric cable manufacturers, 
a facility to improve the quality of thmlr products; d) to the 
leather, mining and textile industries, a facility wherein re
searches on the effluentr for pollution abatement could be conduc
ted; e) to the chemical industry, a facility for the development 
of packaging materials and new chemicals; and f) to the food and 
agricultural industries, a facility for the pasteurization of food 
and disinfestation of grains, tobacco and lumber. Some advantages 
of radiation sterilization over conventional methods are given. 

ISOTOPE TECHNOLOGY 

31 A BUILT-IN RADIOTRACER (Na-2*0 FOR MEASURING CIRCULATION 
CATALYST RATES. Domondon, D.B.; Berbano, M.C. Phil. Nucl. J., 3 
(1): 258-261 (Jan. 1975). P*EC 

A local petroleum refinery intended to calibrate its cata
lyst flow measuring instrument (propeller blade) using the radio
active tracer technique (RTT). For this purpose, a method of in
corporating a suitable radiotracer in commercial catalyst beads 
had to be found. Two methods of labeling is described* One 
method ia/olvcd the incorporation of the radiotracer in a gel of 
the same composition as the commercial catalyst and subsequent 
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conversion of the gel. into a form like that of the commercial cata
lyst beads. Another method utilised the strong absorptive proper
ties of the commercial catalyst beads for the chosen isotopes, e.c.T 

Ce-lMt, Sc-*»6. To effect quantitative adsorption, commercial cata
lyst beads were simply stirred in a slightly acidic (pH.) chloride 
solution of the radiotracers for some time. The radiotracers were 
found to distribute almost uniformly over the entire catalyst sur
face and no evidence of volatilization of the isotopes from the 
catalyst surface under condition of use- in commercial units was 
observed. Another probable method was suggested by the Research 
and Development Division, Philippine Atomic Energy Commission. 
Aluminum is a major component of the ceramic catalyst beads and 
sodium is present as impurity. Hence, a radiotracer (Ua-21*) can 
be formed in the beads by the reactions Na-23 (n, gamma) Na-24, 
*fl-27 (n, alpha) Na-2*». This possible method of simply irradia
ting the commercial catalyst beads in the reactor thereby inducing 
the radiotracer I>^2'* in nitu fulfills all t:.-r» crit:rix.f r t!.-
selection cf an appropriate radiotracer. The method is very simple 
but reliable. 

32 HYDROLOGICAL INVESTIGATIONS USING RADIOISOTOPE TLCHNIQUES IK 
THE MANILA BAY PROJECT. IlEsilungan, B.; Valencia, I.; Reyes, L. 
Philjafa Quarterly, ^(2): 3-5, 18 (i>fept. 1976). PAEC 

Industrialization and population explosion in the Philippines 
have caused pollution problems especially in the Manila Bay area. 
Aware of these problems, the Government ha« spearheaded a compre
hensive environmental control program. With its plan to put up a 
modern sewerage system in the Greater Manila area, it has involved 
some of its agencies in the various hydrology work and scientific 
investigation in the Manila Bay Area and its tributaries. The PAEC 
(Philippine Atomic Energy Commission) is assisting the Metropolitan 
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Waterworks and Sewerage System in predicting the expected level 
of pollution. The PAEC utilir.es the versatile radioisotope tracer, 
Bromine-82, that simulates the characteristics of the sewage. The 
tracer is in such form that after the terminicion of the hydrology 
investigation, it will not constitute a health hazard, A day's 
experiment lasts from 8 to 14 hours. About one(l) curie of radio
active Br-82 produced by the Philippine Research Reactor was uti
lized per investigation run of 6 to 1^ hours duration, Dettotlon 
instruments mounted on the boat is used to track the tracer's 
movement BO that it ^an be plotted in the Manila Bay map. Samples 
of water, plankton, Lenthic, and others are brought to the HWSS, 
the Bureau of Fisheries and Aquatic Resources and other government 
laboratories for analysis, 

33 THE INCORPORATION OF IODINE-131 INTO TEXTILE DYESTUFFS. 
Roceles, Pilar C,; Mondia, Ma. Luz T. Phil..Nucl, J.f 3(1): 2^7-
252 (Jan. 1975), PAEC 

An efficient technique- for lrbeling textile dyestuffs was 
developed for the purpose of utilizing the labeled dyestuffs in 
textile processing or in the quality control of finished fabrics. 
The labeling procedure used in essentially a diazotization process 
wherein the resulting diazonium salt is reacted with NaI-15* solu
tion for six hours at a raised temperature. Although the dyestuffs 
suc«»asfully labeled with 1-131 were all direct ayestuffs, it should 
be noted that any dysstuff containing a diazotizable aromatic amine 
in the molecule, -ATNH can easily be labeled with NaI-131 with the 
use of this method, 

3<f A gl'JDY ON THE PREPARATION *ND APPLICATION OF I 1 ? 1 BOUND 
SERUM ALBUMIN FOR LUNG SCANNING. Chavez, L.C.; fliscn, i). , hii* J. 
Cardiol., 2(1); 35-^1 (Jan.-Mar. 197*0. PAEC 

http://utilir.es
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The study on the preparation of macro-aggregates of serum 
albumin labelled I is presented. Aggregates produced were 
further analyzed with regards to its protein content, radioactivity 
count and particle size. Results showed that protein tends to de-
jpturize upon agitation forming a floe and settling down as a pre
cipitate. Comparing between a shaken and unshaken sample, results 
showed no change in the amount of radioactivity absorbed by the 
protein. Heating the protein aggregates of kO-k$ niu for V minutes 
with shaking gave the best size particle for pulmonary scanning* 

LIFE SCIENCES 

35 ATOMIC ENJSMJY TO SOLVL ILULT DISEASE. Ansildq, C.ii. Fecuc 
Phil., klk)t Ik, 32, 38 (Dec. 1975). PAEC 

Trace elements possibly exert influence directly o r indirectly 
on the cells of the heart, blood vessel walls or on bodily systems, 
related to the heart function. They come from the environment such 
as air and water pollution, or indirectly from vegstation and water. 
Coronary heart disease is one of the ten top killers in the 
Philippines and the Philippine Atomic Energy Commission is under
taking studies on it. First phase of the study will employ neutron 
activation analysis (NAA) in finding the standards of normax values 
of these trace olements. The second phase involves collection of 
samples of trace elements from patients with old myocardial infarct, 
diabetis mellitus and hypertension. Neutron activation analysis 
will also be used to establish the trace elements levels. With the 
information gathered more facts will be uncovered which would not 
otherwise be possible through conventional processes, 

36 BIO-ASSAY OF THYROTROPIN AHD LONG-ACTING THYROID STIMULATOR, 
(Mar. 1973-Feb. 197*0. Villadolid, L.S. NRCP Res. Bull,, 29(2): 
200-206 (June 197*0. PAJ-IC 
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Female albino mice, each weighing 15 grams on arrival were 
placed on a low iodine diet by feeding for 7 days and throughout 
the experiment, with finely ground low iodine pellets. On the eight 
day, an intraperitoneal injection was given of 8 microcuries I«U1 
and the total uptake was counted after keeping the mice for ^5 
minutes at 29-31°C, Exactly 0,1 cc blood was gotten by aspirating 
with a 1 cc, tuberculin syringe from the cut portion of the tail. 
This blood was then placed in physiologic saline and its radio
activity was measured. Four to five hours after injection, a sub
cutaneous injection of 10 microgram 1-thyroxine was given. Sixty-
five percent thyroid powder was added to the diet. The next day, 
the thyroxine injection of 5 micrograms was repeated. On the 12th 
day, the animals were assayed. Results are given, 

37 Cs-137 CONCENTRATION IN FOOD ITEH& COMMON TO THE FILIPINOS 
DIETARY, de la Cruz, B.; Marzan, A.M,; Balboa, B.C.; Barruel, D,; 

Paradero, R. Mar. 1976, 5p. PAEC(u)76oi7 

Radioactivity from environmental contamination reaches the 
human population primarily in food. This study aims to determine 
the level of Cs-137 in various items common to the Filipino diet 
and to estimate the average dose comiritment of the average Filipino 
resulting from the radionuclides. The method used was wet ashing 
with the addition of HNO to disintegrate the organic material in 
the sample. Wet ashing was achieved using lower concentrations of 
hydrogen peroxide. The white residue obtained was mounted on a 
planchet using 1% collodion solution. Identification and further 
resolution of the gamma-emitting Cs-137 was made with the use of a 
Ge-Li detector attached to a multi channel analyzer. Gross beta 
activity of ash samples were likewise determined using a G-M counter. 
Shown in tabulated form are the ash content, gross beta and Cs-137 
concentrations in rice samples collected from various regions of 
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the country. The data indicate the absence of any relationship of 
Cs-137 with respect to either ash content or gross beta activity. 
The concentration of Cs-137 and gross beta activities in fish 
samples obtained from various fishing grounds in the country are 
also shown. The values ranged fron nil to 10.6 pCi per kg sample 
with a mean value of 5»6 pCi/kg. 

38 THE CONCENTRATION OF COPPER, ZINC AND MOLYBDENUM IN SERUM 
AND RED BLOOD CELLS OF FILIPINOS, de la Cruz, B.L.; Lansangan, 
L.M.; Asprer, G.A.; Paradero, R.R.; Acuna, T.T. Phil. Med. Ass. 
J., 51(7-8): 173-188 (July-Aug. 1975)* PAEC 

Eighty-two samples of serum and red blood cells from 32 
normal subjects and 50 patients with hypertension, old myocardial 
infarct and diabetes mellitus were analyzed by neutron activation 
analysis for copper, zinc and molybdenum. The mean value of 
copper in the normal serum (0.56 ug/g) was found to be lower than 
the reported mean values of (1.13 ug/g) and (1.15 ug/g) for 
foreign subjects. The mean value of copper in the normal red 
blood cells (0.55 ug/g) was also found to be lower than the report< 
ed values of (0.92 ug/g) and (0.95 ug/g) among foreigners. The 
mean concentration of copper in the serum of patients with hyper
tension and old myocardial infarct (1.02 £ 0.25 ug/g) and diabetes 
mellitus (1.06 £ 0.02 ug/g) were higher than the normal value of 
(0.56 £ 0,15 ug/g). The mean concentration of zinc in the serum 
of patients with hypertension and old myocardial infarct (0.7^ •, 
0.38 ug/g) and in diabetes mellitus (0.61 • 0.33 ug/g) were lower 
than the normal value of (1.25 • O.58 ug/g). The level of copper 
in the red blood cells of patients with hypertension and old myo
cardial infarct 0.99 ± 0.62 ug/g) and diabetes mellitus (0.75 ± 
0.39 ug/g) were found to be higher than the normal value of (0.55 
£ 0.41 ug/g). The mean concentration of molybdenum in the red 
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blood cells of patients with hypertension and old myocardial in
farct (1.16 ± 0,73 ug/g) and diabetes nellitus (1*35 • 0*91 ug.g) 
were higher than the normal letel of (0.73 •, O.V3 ug/g). These 
findings indicate that trace elements inbalance in nan, resulting 
in the increase or decrease of the concentration of certain trace 
elements in the body can be an etiological factor in certain 
diseases and therefore may open new approaches in the prevention, 
diagnosis and treatment of these diseases. 

39 CONTROL OF FRUIT FLIES BY THE STERILE-INSECT TECHNIQUES. 
STUDIES ON STERILIZATION, POPULATION DYNAMICS, FRUIT INFESTATION 
SEQUENCE AND DISPERSAL OF DACUS DORSALIS IENDEL. Rejesus, R.S* 
(University of the Philippines at Los Banos, Laguna). 2p. (Re
print from "Controlling Fruit Flies by the Sterile-Insect Techni
ques." Vienna, International Atonic Energy Agency, 1975)• PAEC 

The oriental fruit fly, Dacus Dprsalis Hendel limits the 
Philippines' exportation of mango, water-melon, c?»*eloupe, etc. 
Studies to control this pest is divided among these national 
institution : the Philippine Atonic Energy Commission, the Bureau 
of Plant Industry and the University of the Philippines at Los 
Bafios. Population dynamics and dispersal were studied by trapping 
flies in a semi-isolated 150 ha. mango plantation. A screen of 80 
traps was established in the larger plantation and serviced weekly 
during January-September 1973. Results show that the population 
abruptly increased in March, reached a peak in April and thereafter 
gradually declined. In sterilization studies, a gammacell 220 was 
used to irradiate the pupae 2 days before emergence with dosages 
ranging from 1 to 13 krad. None of these doses had any substantial 
effect on 5$ emergence and sex ratio. Pairs made up of an irradia
ted female with a normal male and vice versa were seggregated and 
their longevity, fecundity and fertility were measured. At doses 
below 13 krad, longevity was normal. At 3 krad, fecundity was 
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normal when only the male was treated, but drastically reduced 
when the female was irradiated. Females treated with 5-13 krad 
did not lay eggs whereas fecundity was normal when the males were 
irradiated with doses below 13 krad. Both pair combinations were 
completely sterile at doses from 5 to 13 krad. 

I»0 DIjtGW&IS OF PLuCENTA PREVIA BY SCINTISCAN WITH INDIUM-113m. 
Soriano, E.F.; Felizardo, F.O.; .ttencio, F.P. Proc. Radioisot. 
Soc. Philipp., 20 (1971*). (In abstract form only). PHEC 

Localization of the placenta is an accepted diagnostic 
armamentarium in cases of third trimester antepartum hemorrhage. 
Radioisotopic placental scanning was done in 35 cases at the 
Rizol Provincial Hospital using two batches of In-113m obtained 
from a Sn-113/In-113a generator. Cf the 21 cases with adequate 
data from placental scanning, twelve patients were operated on. 
The remaining nine cases which were composed of six patients with 
normal implantation and three with low-lying placenta were deli
vered vaginally. Of the 12 ensou operated on, three with scan 
diagnosis of complete placenta previa were confirmed. *lso, six 
of the nine patients with scanning diagnosis of low-lying placenta 
were verified to be so during the operation while the remaining 
three cases turned out to have complete placenta previaf The ermr 
in the distinction between complete and partial (including low-
lying placenta) placenta previa can not be avoided because of the un
stable relationship between th symphysis pubis and the cervix 
which was used as a guide, and the uncertain status of the 1attox
in relation to the lower placental edges from the time of scanning 
up to the time pregnancy was terminated. Placental scanning, which 
exposes both mother and fetus to n safe radiation dose, is hereby 
recommended as an additional diagnostic tool in cases of third 
trimester oatipartum hemorrhage. 
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kl DISINFESTATION OF STORED RICE AND CORK GRAINS BY GAMMA IRRA
DIATION. III. SURVIVAL VALUES FOR IRRADIATED RICE WEEVIL AND 
FLOUR BEETLE AND COMPARISON OF GAMMA IRRADIATION AND FUMIGATION OF 
WEEVIL-INFESTED GRAINS. Manoto, E.C.; Villacarlos, L.T. Feb. 
1976. 10p. PAEC(D)?6019 

Survival values for Sitophilus oryzae and Tribolium casta-
neum adults were studied using gamma radiation dosage of 25, 50, 
100 and 150 krad. Results with the 2 apocies seemed similar, 
although the rice weevil appeared the more sensitive* Rice and 
corn grains were artificially infested with Sitophilus orygae and 
then treated with gamma radiation or fumigation* Both treatments 
reduced or eliminated adult emergence although fumigation left 
some insecticidal residues in corn. Sterility in the adult weevils 
was induced by 15 or 25 krad treatment of gamma radiation* A 
practical control level for bulk irradiation of rice or corn grains 
could probably be achieved by a 25 krad treatment although complete 
disinfestation should be achieved by a 50 krad treatment* 

kZ DISINFESTATION OF STORED RICE AND CCRN GRAINS BY GAMMA IRRA
DIATION. IV* EVALUATION OF VARIOUS PACKAGING MATERIALS FOR TREATED 
CCDI GRAINS. Manoto, E.C.; Villacarlos, L.T. Mar. 1976* 6p. 

PAEC(D)76023 

The effectiveness of five different containers, ball jar, 
malathion-impregnated bag, plastic woven sack, polyethylene bag 
(.006 and *008 inch thickness) and polypropylene bags (.004 inch 
thickness), in protecting irradiated or fumigated corn grains 
against reinfestation by rice weevils was evaluated* Results from 
this study showed that all materials tMtvd except for the plastic 
woven sack prevented penetration by rice weevils from 1 to 6 months 
of storage* Fumigation with methyl bromide killed all the immature 
stages of the weevil, but irradiation with 15 krad allowed a few 
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to survive up to two months after irradiation* Fumigation was 
effective in killing all stages of the weevil but some residues 
were left after treatment. A dose higher than 15 krad that will 
kill all the stages of the weevils in a short time should be tried 
for disinfestation of stored grains. 

^3 THE EFFECT OF COMBINATION TREATMENT OF GAMMA 3SRADIATI0N 
WITH REFRIGERATION OR WITH HOT WATER TREATMENT IN THE STORAGE LIFE 
AND ORGANOLEPTIC PROPERTIES OF CARABAO MANGOES AND LACATAN BANANAS. 
Barruel, D.S. Mar. 1976. 7p. PAEC(D)?6027 

This study aims to determine the best combination of irra
diation-hot water and irradiation-low temperature storage as treat
ments to help achieve longer shelf-life extension of fruits with 
export value such as bananas and mangoes. Results have shown the 
combined irradiation and hot water treatment as a better treat
ment for mangoes over that of combined irradiation (50 fat) and 
low temperature storage (15°C) or if single treatments of irradia
tion, refrigeration or hot water. As much lower dose of 30 krad 
was found to give the longest extension in shelf-life in mangoes 
given the irradiation and hot water treatment (55°c)» No signi
ficant differences in the organoleptic properties were found in the 
samples given the combination treatment when compared to the samples 
given no treatment at all. The extension in shelf-life maybe attri
buted to the synergestic effect of the treatments, which could have 
affected the senescence of the fruit and likewise controlled the 
growth of rot-causing micro-organism. Similar work was also done 
on bananas, but the results are still preliminary. 

kk THE EFFECT OF GAMMA IRRADIATION ON KIMOSINE IN LIQUID SYSTEMS. 
Preliminary studies. Alejandrino, A.L.; Goze, C.; Balboa, B. 
1975. 9p. PAEC(D)75008 
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Dilute solutions of mimosine (atmospheric condition: a. 
oxygen-free and b. oxygenated) in the liquid systems; 1.) water and 

60 11.) 0*1 NHC1, were subjected to high dose levels of Co gamma 
irradiation. At the dose range investigated (1.5 to 6 Mrads), 
mimosine degradation was found to increase with dose. The radio-
sensitivity of mimosine was of the order: mimosine in water 
(oxygenated) ~* mimosine in water (oxygen-free) -- mimosine in 0.1 
NHC1 (oxygenated) ~* mimosine in 0.1 NHC1 (oxygen-free)* The re
sults obtained from this study shows that gamma irradiation* at 
high dose levels* can adversely affect mimosine in liquid systems, 
namely, in water and in O.NHfl. 

I»5 EFFECT OF IRRADIATION OH PROTEASE PRODUCTION BY A PHILIPPINE 
STRAIN OF ASPERGILLUS ORYZAE (AHLBURG) COHN. Anglo, P.G. (National 
Institute of Science and Technology). Mar. 197*»« 52p. (Thesis) 

NIST 

The Philippine strain of Aspergillus oryzae (ahlburg) conn, 
was exposed to ultra-violet rays and ionizing radiation from 
cobalt-60 to obtain possible mutants which would produce powerful 
proteolytic enzymes. Out of 58 isolates, only 3 gave significant 
proteolytic values (PV) high enough to merit further investigation. 
The isolates, numbered G-10, G-110, and 23-110 were picked from 
plates exposed to gamma rays from Cobalt-60. Optimum incubation 
temperature for the three isolates was shown to be between 2^-27c 
giving highest percentage of active protease. The isolates were 
found capable of producing active protease from the second day of 
incubation up to the fifth day, an improvement over the parent 
strain whose activity was retained up to the fourth day only. The 
selected isolates showed maximum digestive ability at temperature 
between V5-55c giving proteolytic values of 833. The pH activity 
curves showed that the enzyme produced by the irradiated isolates 
G-10 and G-110 were very active at pH values between 0.0-10.0, and 



51 

isolate 2J-U0 at pH 6.0-10.Q. The parent strain revealed two pH 
optima, one at pB 7.5-8,5 and the other at pH 9.0-9.5. Crude enzyme 
powder gave activities comparable to Alkalase and Kaxatase, commer
cial proteolytic enzymes imported from Belgium and the Netherlands 
being used as component of laundry detergents by some manufacturing 
companies in the Philippines. Results obtained from this study 
give valuable information for the commercial application of the 
enzyme. Since the organism can produce high yields of protease 
from copra meal, a by-product of the coconut industry, commercial 
feasibility maybe envisioned in the near future. 

k6 EFFECT OF RADIATION ON LYHNEA AURICULABIA RUBIQINOSA SNAILS. 
dela Cruz, B.; Yumul, B.V.; Anden, A.; Perpuse, W.Q. Kar. 1976. 
3P. PAEC(D)7«C16 

As a means of checking the spread of faecioliasis, the 
intermediate host of F.hepatica and F.gjgantica which is the 
Lymnea auricularia rubiginosa. was exposed to different doses of 
radioisotopes. Radioisotopes used were P, ^H thymidine, and 
^'Cs. Findings showed that at different concentration and doses 

of radioisotopes, there was a reduced viability and increased 
mortality in the eggs laid by the parent snails exposed to radia
tion. The effects on the development of irradiated eggs are also 
being studied as well as the effects of irradiation on the repro
ductive apparatus of the snails. 

k7 EFFECT OF RADIATION ON SOME GRAIN LEGUMES. I6waran, V, 
Anim. H U B . Agric. J., 8(9): 9 (Sept. 197*0. NIST 

Seeds of legumes such as Phaseolus aureus. P. vulgaris and 
Vigna sinensis, were irradiated with different gamma rays ranging 
from 5 to 100 kr at a dose of 1.9 kr/min. Results showed that 
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dose did not affect germination while there was a deep reduction 
in the survival, The safe limit for the legumes was found to be 
*K) kr. Of the three legumes, P^ vulparia exhibited the greatest 
degree of tolerance, 

h8 EFFECTS OF GAMMA RHDIATION ON CIGARETTE BEETLE, I, RADIO-
SENSITIVITY OF DIFFERENT STAGES OF LASIODERNA SERBICORNE. Manoto, 
E,C,; Lapis, E,B,; Parungao, A, Feb. 1976. 8p. PAEC(D)760l8 

A study was made to investigate the radiosensitivity of all 
the developmental stages of the cigarette beetle, Lasioderna 
serricorne (F,) exposed to different doses (10 to 100 krad) of 
gamma radiation. It was found that the effect is dependent upon 
the metamorphic stage and the age of the insect at any particular 
stage. Susceptibility of the eggs markedly decreased with age, A 
dose of only 10 krad was needed to completely prevent 1-day old 

> eggs from hatching while 50 krad was required for similar effect 
on 4-day old eggs. However, all the hatched larvae died without 
transforming into pupae, First instar larvae and prepupae were 
killed before transforming into adult from all dose level. 
The more resistant pupae showed a higher percentage of adult emer
gence at 70 krad while 80 and 100 krad prevented the pupae to 

t emerge as adults. On the other hand, it seems that irradiation 
did not considerably affert the longevity of the adults, since ei 
roost dosages, mortality was comparable with the control group. 
Using mortality alone as a criterion for measuring the susceptibi
lity of L^ serricorne. 16,000 rads which is the recommended dose 
for the control of grain weevils, is ineffective fox the eontrol 
of adult cigarette beetles, 

k<) EFFECTS OF RADIATION ON VEGET/iTIVELY PROPAGATED CROPS 
SPECIES, II, CASSAVA. Soriano, J.D, (College of Arte and Sciences, 
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Dniversity of the Philippines). NRCP Res. Bull., ZB(k): 420-^26 
(Dec. 1973). N I S T 

Experiments showed the following results: l) a marked re
duction on viability of treated buds of cassava was obtained at a 
dose of 3200r where approximately 62.1456 of the growing points 
failed to grow; 2) plants treated with the lowest dose of 800r 
were slightly taller than the control plants, while those exposed 
to higher doses of 2ifOO-3200r gave slower growth than the control; 
3) the frequency of root-tip cells bearing a chromosomal aberra
tion at the anaphase stage increased proportionately with increa
sing dose; and 5) the frequency of harvestable storage cassava 
roots decreased more or less proportionately with increasing 
gamma radiation dose. 

50 EFFECTS OF X-RAYS OH THE PATHOGENICITY OF PYRICULARIA 
ORYZAE CAV. AND OH THE RESISTANCE OF RICE VARIETIES. Jeung Haing 
Oh. Los Banos, Laguna, Graduate School, University of the 
Philippines, 1975. 1C*. 83p. tbls., illus., 66 refs. (Thesis, 
M.S. in Plant Pathology). U.P. Los Bafios. 

Results of the study indicated that the raiiosensitivity 
of the blast fungus was higher in the vegetative hyphae than in 
the conidia, while a stimulatory effect was observed in the irra
diated conidia only. On the basis of infectivity to the resis
tant variety Tong-il, some drastic changes in pathogenicity were 
induced by x-ray irradiation. Of the mutants isolated from irra
diated blast conidia, race IE-67 made the most remarkable infec
tion to the variety Tong-il. This race was used for screening the 
resistant lines from the variety Tong-il. In screening for blast 
resistant mutants from irradiated variety Pung-kwang, 7 lines were 
selected through the upland blast nursery test as outstanding in 
the field. However, the variety Tong-il resistant to existing 
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blast races failed to select resistant lines to mutant race IE-6? 
by the artificial inoculation method. Data on the study of the 
mechanism of blast resistance in the variety Tong-il showed that 
the silicate and fla.'eenoid contents of rice plants were higher in 
the resistant variety Tong-il than in the susceptible variety 
Pung-Kwang, while the reverse was true for nitrogen content. The 
chemical composition of the rice plant was, therefore, considered 
to be responsible for the blast resistance in the variety T0ng-il. 

51 FLUID AND ELUCTROLYTE PATTERNS OF A001.T DIABETIC P.iTIENTS 
IN THE PHILIPPINES UNDER OR..L HYPOGLYCEMIC THERAPY. Lavas, I.L. 
NRCP Res. Bull., 29(2): 16*»-171 (June 197*»). P*EC 

Fluid and electrolyte patterns of adult diabetic patients 
in the Philippines were studied and compared with non-diabetic 
controls. Of the 121 cases of diabetics, 21 were males (17*36$) 
and 100 were females (82.65^). Ninety per cent had onset occur
ing at age 36 years or over, the oldest age of onset being 77 years 
old. Ninety-three percent (113 cat>es) were under oral anti-diabe
tic therapy* Th- most important findings in the study include: 1) 
a significant increase- in mean body uurface (p-^0.00), confirming 
obesity observed clinically in ciiabctics; 2) normal means for total 
body water (TBW) and extracellular fluid (ECF), disproving water 
retention in the body; 3) significant increase in total exchange
able (t test 4.686*fj p< 0.001) body sodium while the serum sodium 
is not significantly increased; *») mean serum osmolarity of 288.23 
which is isotonic, is not significantly increased over the non-
diabetic. TEBS determination utilized radioactive Na-2*» while 
those of ECF determinations utilized radioactive Br-82. 

52 FLUORESCENT DYE AS KMRKKR FOtf THE ORIENTAL FRUIT FLY. 
Manoto, E.C.; Garcia, G.F. 1976., 7p. PnEC(D)76001 
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Pupae of the Oriental fruit fly, Dacus dorsalis Hepdel. were 
narked with fluorescent dyes at 1.0, k,0 and 7*0 g/liter of pupae. 
The different concentrations and kinds of dye had no adverse effect 
on adult emergence. Dating competitiveness, and longevity of the 
narked flics although sone developed abnoroally after treatcient 
with the fluorescent dye at the rate of 7.0 gAiter of pupa. Of 
the 3 fluorescent dyes tested, rocket red and blase orange were 
found to be the best narkcrs. Rapid detection by an ultraviolet 
loop was possible even for older flies when treated with either 
of these two fluorescent dyes at the pupal stage. 

53 GAMMA RADIATION - ITS EFFECT ON THE HALE REPRODUCTIVE ORGAN 
OF THE ORIENTAL FRUIT FLY (DACUS DORSAL IS HENDEL). Manoto, E.C., 
Nucleus, 13(5): * < Dec. 1975). PAEC 

The Oriental fruit fly destroys nangocs, a big Philippines 
export commodity, as well as papayas, citruc and other fruits. 
* study on irradiation cf fruit fly was undertaken in Hawaii to 
investigate the effects of ganna radiation on the male reproduc
tive organ. This was in anticipation of employing the sterile 
insect technique for the control of this species. The pupae were 
treated with 2,5» 5, 10 and 15 krad fron a Co-60 source. Radiation 
exposure to 5 krad and above significantly reduced the length and 
width of the testes. An atrophied or undeveloped condition in the 
organ was noted on the irradiated inr-ect. Gaona radiation at dose 
levels of 2.5 to 15 krad produced necrotic areas and pyenotic 
chromatin materials in the tont.n. Pycnosis or dumping of chro
matin materials was observed among the spermatids which resulted 
in degeneration of the testicular cells, thus tho testes was irre
parably damaged* The capacity of irradiated nalec to inseminate 
or transfer rnern to the female during mating was determined by 
pairing irradiated or unirradiated rvilc with a female for 15 hrs. 

When compared with irradiattd males and using the same dose, for 
instance 5 krad, adult males from irradiated pupae exhausted 
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their sperm faster than those treated as adults* As a result, the 
nales becane aspernic or devoid of a full spern complement. Pair
ings were made between irradiated males and non-irradiated females. 
Eggs were collected fron the pairs and hatchability of the eggs 
were taken at 2 periods. As indicated by the non-hatchability of 
•ggc, an induction of 99.5 to 99«8& dominant lethal nutation in 
the spera of the males was evident when the mples were treated 
with 5 or 10 krad in the pupal stage. On the other hand, when 
males were treated with 5 or 10 krad during the adult stage, from 
91.9 to 99.8% lethality was induced in the sperm. There was no 
necovery in fertility and sterility in the adult male was permanent. 

54 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN ASEXUAL
LY PROPAGATED CHOPS. Asencion, w.B.• Dy, V.A.; Casyao, J.M.; 
Gutierrez-Lapade, A.B.; Grafia, A.O. (Philippine Atomic En»*gy 
Commission). Mar. 1976. 6p. PAEC(D)76030 

BNAS ^5 camoto variety was selected as starting material 
for mutation breeding research. Single-cell approach through leaf 
propagation was tried and success was obtained in naking the 
petiole or leaf fragment develop roots. The leaf blade, however, 
dried up before any shoot could arise. Observations are being 
made on the agronomic character of twenty collections of gabi 
(Calocasia): four collections of San Fernando (Xanthosona), one 
collection of galiang and three collections of palawan. The shoot 
bud at the base of the pineapple leaf turned out to be a ue«.ful 
means of propagating the pineapple. In mutation breeding, this 
ha» the advantage over the crown because only few cells ars invol
ved in the former. Results indicated that proliferation of the 
short apex :,. an effect of gamma irradiation at levels varying from 
0.5 to 4.0 kr. Three (3) krad appeared to procuce the highect 
level of proliferation a» indicated by the average number of ;;hoot 
per leaf which was 2.3. 
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55 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN BATAO 
(DOLICHOS LABLAB L . ) . Gutierrez-Lapade, A.B. Mar. 1976, kp. 

PAEC(D)76024 

This study aims to induce nutations for photoperiod-insen-
citivity and or bushy character in batao (Dolichos Lablab L . ) . 
In 1975* «©nfirmatory tests on putative mutants for reduced photo-
period sensitivity indicated that selection in the previous gene
ration was a mistake. This mistake could have been due to the 
effect of soil fertility and soil r.oisture. In the same year 
further search for reduced height or vininess in the M, of the 
sister lines of bushy M mutant also failed to identify the de
sired plant type. Because of the weakness of the two M^ plants 
with somewhat reduced height and vininess and because of the fact 
that the bushy Mp plant failed to survive up to maturity, it was 
inferred that chromosomal aberrations raust have been the basis of 
the bushy trait in the M^ flant. It is however recommended to 
carry out one more screening of M generation for photoperiod-in-
sensitivity, look for a research group in another institution that 
can continue the project at a larger scale after Dec. 31• 1976 
when it is planned to terminate the project at the PAEC, and that 
the research group that will take over after Dec. 31, 1976 should 
try single-cell tissue culture. 

56 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN MUNG-
BEAN (Phaseolus aureus). Grafia, A.O.; Elec, J.V. Mar. 1976. 
*fp. PAEC(D) 76022 

About 500 gamma-irradiated M. lines or 5000 M plants of 
MG 50-10A were screened for resistance to powdery mildew. None 
turned out to be resistant to the disease* Putative increased-
height mutants in MG 50-10A were selected and tested* The results 
obtained so far are still ambiguous. A t least one more retesting 
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for the height character is needed, A non-shattering and long-
podded multifoliata taungbean has been developed. It has very 
attractive and medium-size yellow seeds. The plants matured 2 to 
Ik days later than MQ 50-10A. These materials are the sixth gene
ration of the cross between the EMS-induced multifoliata mungbean 
(parent plant was native yellow) and the green or original MG 50-
10A. It is however recommended to produce more M_ seeds using 
gamma irradiation and post-irradiation heat treatment of the seed 
at 80°C for at least three hours, produce more M_ seeds using ethyl 
methane sulfonate, provide a final evaluation for the increased-
height mutants of KG 50-10A, increase the seeds of the new multi
foliata mungbean variety while producing breeders seed, obtain the 
trifoliata version of this new multifoliata variety, work on other 
mungbean varieties such as the glabrous MGY17 or HGY18, work on 
induction of resistance to cercospora leaf spot, 

57 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN RICE. 
Asencion, A.B,; Elec, J,V, (Philippine Atomic Energy Commission), 
Mar. 1976. 7p. PAEC(D)76028 

Mutation breeding work in rice at the Agricultural Research 
Division, HRC, PAEC is a continuing endeavor to improve further 
the varieties developed by the International Rice Research Insti
tute and the U.P # College of Agriculture, The major objectives 
are: 1) to improve the yield; 2) to reduce maturity and height; 
3) to improve tillering capacity; k) to improve disease resistance; 
and 5) to increase protein content. None of the sixteen improved-
plant-type mutants from fast-neutron-irradiation of Ir20 outyielded 
the original variety. Preliminary test of mutants from thermal-
neutron irradiation of C^-630 showed two lines yielding at least 
as well as original variety inspite of the reduction of maturity 
by 12 and 13 days, respectively. Gamma irradiation of Intan and 
Bengawan resulted in the selection of 19 lines for Intan and 9 
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lines for Bengawan resulted in the M, generation. The Intan 
mutants have desirably reduced plant heights and longer grains 
than the original variety, but the desired elimination photo-
period sensitivity was not obtained. The Bengawan mutants, like
wise were still photoperiod sensitive although they have reduced 
heights. Unfortunately culm diameter was also reduced. The Azmil 
mutants have seduced plant height and slightly improved tillering 
capacity. Work on IB7*t7B2, Hi561-228-3, IR29 and a sister line of 
IR36 were still in the initial stage. This is also true with re
ciprocal crosses bwtween Azmil X 1R1561-228-3 whose F_ seeds were 
irradiated with gamma rays to increase frequency of genetic recom
bination in the F_ generation. A putative mutant for increased 
protein content ha* been identified in the advanced generation of 
irradiated 1R2CV A tungro-resistant version of the Philippines-
Seed-Board recommended PARC-2 has been developed through selection 
and training. 

58 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN SOYBEAN 
(GLYCINE MAX.) Casyao, J.M.; Grafia, A.O. Mar. 1976. **p. 

PAEC(D)76021 

Even as the compact versions of LlH* soybean variety was 
being purified, efficient screening methods for disease resistance 
soybean are already being developed. Maintenance of inoculum of 
obligate parasites as in the case of the soybean rust was being 
investigated. Methods of inoculating the bacterial leaf pustule 
pathogen were compared. The spraying method turned out to be the 
most effective and easiest to use. It is however recommended to 
continue to culture the soybean rust inoculum in live soybean 
plants, perfect the technique of inoculating the bacterial leaf 
pustule pathogen, provide wider spacing for individual plants of 
compact Llli* to facilitate individual-plant selection. 
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59 INDUCTION AND EVALUATION OF BENEFICIAL MUTATIONS IN VOLVA-
RIELLA VOLVACEA MUSHROOM. Borromeo, J.D. Mar* 1976* 5p. 

PAEC(D)76009 

The present strains of Volvariella volvacea are difficult 
to grow, hence the need for developing a wild-type mushroom that 
can be grown without the stringent cultural requirements* This 
would be suitable for backyard or small-scale production* A vigo-
. rous white mushroom that responds to the controlled condition in 
mushroom houses is appropriate for large-scale or commercial pro
duction* The percentage success in getting the "first flushes" 
has been no more than 30%* There was a certain amount of diffi
culty in recognising mutants based on tbeir morphological features 
in laboratory culture* The first irradiation series utilizing 200 
and JtOOkr and using the box-type method of cultivation ia growing 
the mushroom have given us the needed information in planning the 
next irradiation series* 

60 INDUCTION AND EVALUATION OF MUTATIONS FOR IMPROVED PROTEIN 
PRODUCTION IN CERTAIN SPECIES OF YEASTS IN THE PHILIPPINES. 
Borromeo, J.D, Mar. 1976. *fp. PAEC(D)7601O 

The species of yeasts included in the studies are sacchare* 
»££££, cerevieiae. Rhodotorula rubra. Rhodotorula pilimane and 
those isolated from fruits such as citrus, papaya and banana. 
Part of the project involves induction of sporulation to obtain 
haploid cells for crossing to produce stable diploids exhibiting 
improved protein production* 

61 IRON ABSORPTION STUDIES USING ISOTOPICALLY LABELLED VEGE« 
TABLES. Ortalisa, I.C; Salamat, L.A.; Trinidad, T.P.; Jacob. F.O. 
(food and Nutrition Research Center); de la Cruz, B. (Philippine 
Atomic Energy Commission)* Proc. Radioisot. Soc* Philipp*, 25-33 
(197^). PAEC 
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Iron absorption from some local vegetables tagged biosynthe-
tically with Fe-59 was evaluated using normal rate. The technique 
used for tagging the vegetable is described. Mean iron absorption 
ranging from U.5 to 9.1 was found with lettuce, kamote tops, petsay, 
mustasa, kintsay and kangkong. When absorption values were computed 
in relation to the absorption of an iron salt, no statistical 
differences were found among the vegetables studied. 

62 IRRADIATION AS A TOOL IN CROP IMPROVEMENT AND PROTECTION, 
de Jesus, J. Feb. 1976. (Paper read at the Seminar No. 7, Series 
of 1976, Bureau of Plant Industry) lOp. BPI 

The objective of this study are: l) to prove that irradia
tion is a factor in improving and protecting agricultural food 
crops; 2) to pinpoint the effective dose for the special treatment 
needed; 3) to maximize the use of irradiation for scientific and 
commercial research. Seeds of various crops were irradiated for 
scientific and commercial research. Seeds of various crops were 
irradiated by gamma rays from a Co-60 source. The levels of treat
ment were: l) stimulation dose; 2) pasteurization dose; 3) sterili
zation dose. When treated at 30 Krads and below, the seeds 
received stimulatirg effects and various desirable characteristics 
compared with the Control were obtained. Higher than 30 KMI£* ¥O 
^50 Krads, pasteurizing effects inhibited growth and knock off 
effects even on insects were observed, The degree of inhibition 
depended upon the hardness, thickness, size of the exposed 
material and amount of dose applied. From *»50 Krads above, sterili
zing effects were observed, from 30 Krads and below, abundant de
sirable mutants appeared. Among the desirable results observed 
were: resistance to wilt, mosaic and cercospora diseases in tobacco; 
abundant yield, shorter culms, earliness in maturation and larger 
sizes of grains as in sorghum and corn; extension of shelf life and 
control of microbes causing rotting disease as in root crops. 
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63 MICRONUTRIENT STUDIES IN CORN. San Valentin, G.O. Mar. 
1976. 4p. P«EC(D)76025 

Greenhouse and field experiments were conducted to induce 
deficiency and toxicity symptoms of the different micronutrient 
elements in corn and to study effect of increasing rate of appli
cation of nitrogen and phosphorus fertilizer on the micronutrient 
composition of corn growing on a highly degraded soil. The green
house experiment failed because of the micronutrient contamination 
in the greenhouse. Samples from the field experiments are being 
analyzed for the various micronutrients using atomic absorption 
spectrometer. Ntmtron activation technique may also be tried. 

6k MONTHLY FLUCTUATIONS OP FRUIT FLY POPULATIONS AT NUEVA 
ECIJA. Bautista, R.C.; Manoto, E.C.; Rejesus, R.S.; Boydon, A . S . 
Mar. 1976. 10p. P*EC(D)76031 

Relative fruit fly abundance in the survey area (Yuson 
Farms) followed a distinct seasonal patter*. Population was high
est during the dry months or during the mango fruiting season 
which indicated that the trend is related more on the availability 
of preferred hosts like mangoes. The increase in the population 
density started about the middle of March (1973) or early in April 
(197^) and reached the peak the following month, Then the fly 
population declined sharply in June and fluctuated through the 
following months. Flies migrated to neighboring areas for food 
and oviposition sites when rrrngo fruits were off-season at the 
Yuson Farms. Low CPTD was observed during the lean months of 
mangoes and relatively high catches were recorded at the substa
tions. Data on fruit samples and percentage recovery of marked 
flies confirmed this observations* 
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65 A REPORT ON THE BLOOD CHEMISTRY AND HEMATOLOGY OF RATTUS 

RATTUS MINDANENSIS MEARNS AND RATTUS ARGENT I VENTER. Robinson & 
Klossf Medina, F.I.S. Ill; Soriano, E.R.; Gregorio, J.S. Mar. 
1976. 5P. PHEC(D)?6013 

Knowledge of blood chemistry and hematological values of 
wild laboratory-confined ricefield rats is essential in the study 
of nutrition, reproduction and management of these vertebrate pests. 
The study revealed that in most of the blood vessels, the rice-
field rat is similar to other rodents. The hemoglobin value, how
ever, is suprisingly higher; values for albumin and hemoglobin 
may also be considered high. 

66 A REPORT OK THE DISTRIBUTION OF 5H-LABELLED SAPOGENIN IN 
OJICOKELANIA QUADRASI SNAILS AND IN RATS INFECTED WITH SCHISTOSOMA 
JAPONICUM CERCARIAE. de la Cruz, B.; Davila, A.; Alejandrino, A.; -
Santos,C.; Yuraul, B.; Goze, C. ; Perpuse, W.; Anden, A. Feb. 1976. 
lip. PAEC(D)76012 

Sapogenin from "gogo" was labelled with tritium using the 
isotope exchange nethod. The preliminary results of the investi-
gation on the distribution of H-labelled sapogenin in Oncomelania 
QUadrasi snails and in white rats infected with Schistosoma .iapo-
nicum cercariae are presented. This investigation was undertaken 
to determine the possible mode of action of sapogenin on the snails 
and on the adult flukes. The level of radioactivity, measured by 
a low beta liquid scintillation counter, was found to be highest 
in the liver compared to the rest of the organs of the snails that 
were radioassayed. This finding seems to indicate the liver of the 
molluscan host as a possible* site of action of sapogenin in indu
cing its lethal effect. Further investigation with the use of H-
labelled sapogenin will be made to confirm this assumption. No 
appreciable radioactivity was detected in the flukes initially 
analyzed. 
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67 A REPORT ON THE EFFECT OF RADIATION ON ONCOMELANIA QUADRASI 
SNAILS, de la Cruz, B.; Yumul, B.V„; Anden, A.; Perpuse, W.G. 
Mar. 1976. 3p. PAEC(D)76015 I 

The effects of exposure to different doses of radiation on 
the breeding capacity and life span of Oncomelania quadrasj snails 
has been conducted. The snails were subjected to different doses 
of thymidine, 'f.SOOr and 9,00Or from a source of Cs. 
Results showed that the exposed snails laid eggs with reduced via
bility and production of progenies which do not reach maturity. 

68 A REPORT ON THE METABOLISM OF IRON IN GOATS ARTIFICIALLY 
INFECTED WITH HASMONCHUS CONTORTUS. Perpuse, W.G.; Yumul, B.Y.; 
Anden, A. Mar. 1976. 9p. PAEC(D)76020 

The determination of iron metabolism in goats artificially 
infected with H. Contortus using tracer method has been conducted. 
Radio*ferric chloride ( Fe) was given orally and intravenously j 
and the distribution and utilization in goats were determined. 
Results showed that anemic goats has higher absorption rate com- { 
pared to non-anemic goats. Of all the organs examined the bone 
marrow showed the highest activity. 

69 A REPORT ON THE SURVIVAL TIKE IN WILD RATS KEPT UNDER LABORA
TORY CONDITIONS: A) THE EFFECT OF PRIVATION ON SURVIVAL TIME. 
Medina, F.I.S. Ill; Soriano, E.R.; Gregorio, J.S. Mar. 1976. 7p. 

PAEC(D)76026 

The effect of privation was etudied on laboratory reared 
field rats. Results revealed that rats may live longer if water is 
supplied ad libitum. It was also shewn that females may live 
longer than males when subjected to privation. The results maybe 
of importance to habitat manipulation as a means of controlling 
vertebrate pests, especially of rats. 
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70 A REPORT OH THE TRACE ELEMENT INVESTIGATION IN RELATION TO 
CARDIOVASCULAR DISEASES, de la Cruz, G.; Lansangan, L.M.; 
Paradero, R.R.; Asprer, G. Mar. 1976 13p. PAEC(D)76oH» 
PAEC 

Zinc, copper and nolybdenuc has both beneficial and harmful 
effects to the health of an individual. It has been found out 
that zinc has a protective action against hypertension, while copper 
maintains the elasticity of the blood vessels, and at the sane 
time, an increase in copper can also enhance atherogenesis. In 
this investigation, amounts of the said trace elements have been 
determined in ten normal male subjects who met accidental death. 
The normal values obtained in these subjects were compared to the 
mean values of their trace elements obtained from patients who 
died of ischaemic heart diseases. 

71 RESTORATION OF THE CAPACITY OF SPLEEN CELLS TO FORK PLAQUES 
II SUBLETHALLY IRRADIATED MICE. Umaly, H.C.; A ng f E.T. (Dept. of 
'^oology, College of Arts and Sciences, Univ. of the Phil., Diliman, 
Q.C.) Kalikasan, Philipp. J, Biol., 5(3): 295-300 (1976). PAEC 

The effects of 350 rads of whole-body gamma irradiation on 
the ability of C57BI/6 crs and NAKRU mice to produce plaque-forming 
cells (PFC) against sheep red blood cells (SRBC) were investigated 
including the subsequent restoration of PFC with fetal liver cells 
(FLC), thymus cells (TC), or both. Unirradiated NAMRU and C57BI/6 
crs mice reached maximum formation of PFC on the H h and 6th day, 
respectively after a single intraperitoneal sensitization with 0.5 
ml loK SRBC* Gamma irradiation delayed the maximum by two days 
and reduced the number of PFC. Intravenous injection with 10 
isogeneic TC 2-*f kr after irradiation restored the capacity of both 
strains of mice to form PFC. FLC failed to restore the immune 
response of irradiated hosts. Impairment of the hose's thymic 
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functions led to the failure of the transplanted lymphoid stem 
cells to differentiate and mature. Optimal restoration was obtained 
when TC and FLC were given in combination* 

72 THE STUDY OF THE STRUCTURE OF THE WHITE BLOOD CELLS USING 
PATTERK RECOGHITION TECHNIQUE. PRELIMINARY REiORT. Arquisa, M. 
(Health Physics Research Division)* Mar. 1976. *»p. PAEC(D)76007 

since visual examination of the white blood cells do not 
always render easy perception of minute but significant structural 
changes, it is aimed that through machine recognition, a signifi
cant quantitative description of the cells be obtained. This 
technique will give the characterization of the normal and abnor
mal white blood cells which may eventually lead to an exact and 
efficient blood examinations and to the possibility of using white 
blood cells as an effective biological monitor in the assessment 
of radiation damage and other pathological disorders. The experi
ment was described in this paper including the preparation of blood 
stains and staining procedure with Gelmsa and Wright stains, photo
micrography of white blood cells with the use of Kodak Dektol Deve
loper and Kodak Acidbath Fixer. The film rolls were then scanned. 
The scanner is used to scan photographic transparencies, of white 
blood cells* This instrument gathers information and converts eel?" 
features such as size, shape, ash and granulation into a series of 
numbers that can be processed, analyzed and translated in a compu
ter into a series of parameters whose values are descriptive of 
the minute but essential structural characteristics of the cells* 
From July 1-December 31» 1975. a total of 51 blood smears were 
collected and stained* From these blood samples, a total of 10? 
neutrophils, 30 lymphocytes and 12 monocytes were added to the 
film library* The magnification used in all samples was 1250X under 
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the oil immersion objective. Photomicrographs of well-differentia-
ted cells gave sharp contrasts between the granulations of the 
cytoplasm and the nuclei of the white blood cells* 

73 A STUDY ON THE CORRELATIONS BETWEEN AVAILABILITY INDEX OF 
SOIL ZINC UPTAKE OF LOWLAND RICE. Friaz, B.V.; Rosales, C.M.; 
Lapidt F,M, (Bureau of Soils), Proc. Radioisot, Soc, Philipp*, 
12-16 (197*0. PAEC 

This study was conducted to make a comparison among four 
extracting reagents on zinc as related to zinc uptake of lowland 
rice grown on some soils in pots and to set tentative soil zinc 
levels based on plant uptake, Zn-65 was used for the determina
tion of Z. and L values. It was found that there was a very 
significant correlation between available zin« determined by the 
A. and L values and plant zinc at different stages of growth. The 
four extractants, diethylene triamine pentaacetic acid (DTPA, 
ethylene diamine tetraacetic acid (EDTA), MgCl ? an* NH.OA gave 
significant correlations between available zinc and plant uptake. 
However, DTPA proved to be the best and therefore, was used in 
characterizing levels of zinc in the soil. The first approxima
tion of such a characterization was established as follows: Very 
low 0-0,8 Mg Zn/g soil| Borderline 1.^-2.0 Mg Zn/g soil; Low 0.8-
1,^ Zn/g soil? Adequate above 2,0 Zn/g soil, 

MATHEMATICAL METHODS AND COMPUTER CODES 

7*t THREE ASSEMBLY PROGRAMS FOR THE PDP-8E COMPUTER. Mdlvaine, 
M.S.; Navarro, E.F. (Mathematical Sciences Division), April 1976. 
3Op. PAEC 

In the Atomic Research Center, efforts have been directed 
towards the utilization of the PDP-8E in the control of various 
operations, in the storage and retrieval of data and in the 
machine and off-line analyses of experimental data. The purpose 
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of this paper is to present three short programs in machine langu
age, two of which were developed specifically to control the opera
tion of the Cal6amp Plotter 565 (CalCamp Plot data Program) and 
the TulO DEC-magtape unit (TUBE Program with Options). The third 
program, the Maximum Likelihood Activity Profile, was utilized in 
the mathematical computation of a statistical study* 

REACTOR TECHNOLOGY 

75 NUCLEAR ENERGY IN THE PHILIPPINES. In annotated biblio
graphy* Philippine atonic Ener^ Corjsission, Dec. 1971*. 57p. 
(Suppl. 5). PAEC PAEC(a)7^ 

This bibliography was prepared by the Classification and 
Information Branch for scientists and researchers interested in 
nuclear energy in the Philippines. One hundred and twelve (112) 
entries, mostly research reports of the scientists of the Philippine 
Atomic Energy Commission ore included ir. this supplement* The 
entries are arranged alphabetically by titles under their respec
tive subject headings together with their bibliographic data 
consisting of author, title of publication, volume, data and pages* 
A brief annotation or a summary of the article follows* An author 
index is provided to facilitate prompt retrieval of the particular 
research information. 

76 NUCLEAR ENERGY UTILIZATION - THE PHILIPPINE itPPROACH* Ibe, 
L.D.j Mejia, E*N.; Santos, G.; Ibarra, H* Jr* Energy for develop
ment, sectoral reports of the Energy Committee presented at the 
International Conference on the Survival of Humankind: The Philippine 
Experiment, Philippine International Convention Center, Metropoli
tan Manila, Philippines, Sept. 6-10, 1976* 1976* p. 77-86. PAEC 

Background information is given about the International 
Atonic Energy (IAEA) and United Nations Development Program (UNDP) 
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supported feasibility studies on the introduction of nuclear power 
in the Luzon grid that led to the inclusion of several nuclear 
power plants in the Luzon grid generation expansion program. In 
support of the nuclear generation program, exploration for local 
nuclear Materials, training of nuclear Manpower and information 
dissemination for public acceptance of nuclear power are being 
pursued* Local actions for the furtherance of the program and 
international cooperation in nuclear energy utilization are pro* 
posed* 

77 NUCLEAR POWEH DEVELOPMENT IN THE EIGHTIES. I be, L.O* Sci. 
Rev., 15(6)J 5-7 (Nov.-Dec. 197*»). P*£C 

Presented are the plans to accelerate the nationwide rural 
electrification program and to tap energy sources to reduce depen
dency on oil-fired plants. The Energy Plan aims zX a balanced 
contribution of four energy sources by the 1990* s- about 22/' each 
from hydro, conventional thermal, geothermal, and nuclear plants. 
The National Power Corporation has embarked on a power expansion 
and electrification program. It has accelerated exploitation of 
the Tiwi Geothermal source in the Bicol area and plans to introduce 
nuclear power starting with a plant in Bataan* The first nuclear 
power plant is already programmed to be established in Bagac, 
Bataan. The NPC is currently carrying on with the engineering 
investigations at the plant site simultaneous with the negotiations 
for the financing and supplying of equipments and services for said 
plant. Nuclear power development starts with a 600 MW unit in FY 
198*», followed by similar unite in FY 1986, I988 and 1990. There
after, units of 800 MW are proposed to be added until 1999* Nuclear 
power units of 110 MW capacity are proposed for subsequent installa
tion at the turn of the century. 

7o NUCLEAR POWER PLANT SITING POLICIES IN THE UNITED STATES AND 
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U B TOUTED KINGDOM: A CRITICAL REVIEW AND COMPARISON. Palabrica, 
R.J. Proc. Radioisot. Soc. Philipp., 1-5 (197*0. PAEC 

This paper presents the salient aspects of nuclear power 
siting policies followed in the United States and the United 
Kingdom. The two sets of siting policies are then compared by 
first developing common grounds for comparison since they are based 
on different philosophical considerations. The common grounds 
found useful in the comparison are the risks to the individual and 
to the population around the site. 

79 THE PHILIPPINE POWER PICTURE. Melchor, A. Atomed. Phil., 
1:^-9(1975). PAEC 

This article sets forth the power needs and fuel source for 
power generation of the Philippines. Oil-fired thermal plants 
generate about SO'/i of total power requirements while hydro-based 
sources account for the remaining 20V>. ^he Philippines imports 
about 68 million barrels of crude oil a year. With the rise of 
prices of oil a problem is posed for the country's industrializa
tion program and power development plans. Presidential decree no. 
hO was introduced and implemented allocating power development 
among government and private entities in the power industry. It 
is coordinated by the Power Development Council composed of the 
heads of the National Power Corporation (NPC) and the National 
Electrification Administration (NEA). The NPC ic in charge of 
developing generation and transmission facilities for the power 
grids while the NEA is incharge of establishing electric coopera
tives and providing financial and technical assistance. The govern
ment is tapping geothermal sources of energy and has started explo
ration and drilling tperations in Albay, Los Bafios, Leyte, Neg. Or. 
and Neg. Occ. It is also planning to put up a nuclear power plant 
in Luzon. 
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80 PLANNING FOR NUCLEAR POWER IK THE PHILIPPINES. RESULTS AND 
ROLE OF THE FEASIBILITY STUDY AND MANPOWER REQUIREMENTS. Ibe, L.D. 
Phil. Atomic Bull», 1(1): 6-10 (Jan.-Feb. 1976). PAEC 

This article traces the events that led to nuclear power 
in the Philippines starting from: the creation of the National 
Science and Development Board and the Philippine Atomic Energy Com
mission in 1958 under R.A^ 2069. recruitment of young engineers, 
chemists and other scientists and their training here and abroad 
for the different specialized fields of nuclear energy; the crea
tion of an inter-organizational Ad-Hoc Committee on Nuclear Power 
Study; initiation of a UNDP-IAEA supported Pre-Inveatment Study on 
Power Including Nuclear Power in Luzon in 1968; enactment of R.A. 
5207, the Philippine Nuclear Liability Act in 1968; second feasi
bility study in 1971I siting study by PAEC, NPC and MERALCO engi
neers; technical and economics study; organizational and financial 
study; and investment report. Upon receipt of the results of the 
feasibility studies on 31 July 1973, the President of the Philippines 
decided on the immediate implementation of the first nuclear plant 
project by the National Power Corporation (NPC). Licensing and re
gulation as well as manpower training with the aid of regional or 
international training agencies will be undertaken by PAEC. 

GENERAL AND MISCELLANEOUS 

81 ANNUAL REPORT, 1973-1971*. Philirri" -t' r.ic ̂ n.r -y Corrdecicr., 
Q.C., 1975. l63p.; 33P. (suppl.) PAEC(D) 7501 

This report presents the activities of the Philippine Atomic 
Energy Commission for the fiscal year 1973-197'*» Highlights of the 
reports are the following: l) research and development; 2) techni
cal services; 3) regional cooperation; *0 education and training; 
5) foreign technical assistance; 6) cooperative services; 7) inter
national conferences and visits; and 8) program of future activities. 
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Lists of participants of both local and overseas training program 
and licenses issued for the fiscal year are also included. 

82 ANNUAL REPORT, 197i»-1975. Philippine Atomic Energy Com
mission! Q«C.f 1976. 69p. PAEC(A)76046 

This report presents the activities of the Philippine 
Atomic Energy Commission for fiscal year 197**-1975» Most of these 
activities in which the Commission was engaged in were tied-up to 
the national nuclear power development program and the develop* 
ment of a technique for uranium prospecting as well as assessing 
uranium deposits. A five-year program was also drawn up which wis 
approved by the office of the President. The program component 
consisted largely of nuclear power development, preservation of 
the environment and basic science research. Also during the period 
under report, the Commission assumed the role of a human resources 
bank from which experts were drawn not only by other Government 
agencies but also foreign organizations as well. 

83 ANNUAL REPORT, 1975-1976. Philippine Atomic Energy Com
mission. Feb. 1977. 153p. PAEC 

This report presents Ciu activities of the Philippine Atomic 
Energy Commission for fiscal year 1975-1976. One of the high
lights of activities was the first Philippine Nuclear Confess held 
from 7-9 December 1976 at the PICC (Philippine International Con
vention Center). Also presented is the National Atomic Energy jFlan 
which includes nuclear research and development covering: food 
supply; energy and water resources; engineering and industry; 
medicine; public health and nutrition; improvement of the human 
environment; basic objective research; ->.nd radiological surveillance 
of the environment. Mentioned too, are the nuclear services 
offered, nuclear education, nuclear regulations and safety, public 
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acceptance of atomic energy, PAEC technical assistance program, 
international affairs, and staff support services. 

8k ATOMIC ENERGY AND PHILIPPINE DEVELOPMENT. Marcos (His Ex
cellency President of the Philippines), F.E. Atomed. Phil., 1: 
1-3 (1975). PAEC 

This speech of President Marcos was delivered at the closing 
ceremonies of the Second Atomic Energy Week, Maharlika Hall, 
December 13, 197*U In this speech, he likened the atom to two 
emerging lights, one very glaring exemplified by the nuclear bomb 
and the other soft representing the peaceful uses of the atom. 
The peaceful uses of the atom have progressed tremendously, atoms 
have been harnessed to solve problems in agriculture, medicine, 
industry, and other fields. The President, in his speech, ex
horted the nuclear scientists to focus their talents and expertise 
to the task of nation building. Take the energy crisis which 
Oaught every nations unaware, the Philippines could develop the 
use of the aton for the generation of electric power. In this 
way, it can save a lot of foreign exchange calculated to be as 
much as $25 million a year. The President mentioned his approval 
of a national energy plan that calls for the nuclearization of the 
country's energy sources beyond the 1980*8. 

85 PAEC's NUCLEAR TRAINING INSTITUTE, A RETROSPECTIVE VIEW, 
de In Paz, L. (Philippine Atomic Energy Commission). Nucleo*, 12 
C O : 6-8, 22-23 (Mar. 1975). P*EC 

An assessment of the training program gave the following: 
1) trainee movement and response - only 51.03& participants were 
reached, X20k% have possibly migrated; 2) personnel turnover - of 
207 offices and organizations, 136 or 65.705' had responded to the 
questionnaires, only 68,3# retained more than half of trained 
personnel, 26 agencies lost almost all trained staff; 3) over-all 
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picture - trainees were categorized into: a. education, b. ftgrl* 
culture, c» industry, d. medicine, c. other technologists, 
(chemists, chemical engineers, physicists and health physicists, 
pharmacists, biologists, soologists, nutritionists, mathematicians, 
nuclear information disseminators); the best performers in the 
RTTC were the mathematicians, the sugar technologists, chemical 
engineers, physicists and the chemists; research-wise, the medi
cal and agricultural sectors were the most active; k) projects 
completed - agriculture and medicine had the highest projects 
started; 5) influence on education - the NTI organized its own 
course for high school science teachers, also the Summer Seminar 
on Nuclear Technology for University Faculty; 6) teaching of nuclear 
topics in a separate course - of the 22 trainees who reported 
teaching nuclear topics as a separate course or seminar, five are 
PAEC employees. Tabulations are given. 

86 NUCLEAR SCIENCE: EXPEDIENT FOR NATIONAL DEVELOPMENT. 
Ar:.«abal, A.V. Jr. Atomed. Phil., 1: 10-15 (1975). PAEC 

Thin article spells out the development thrust being 
•ndertaken by the government. The Four-Year Development, FY-197**-
1977? was adopted to promulgate objectives and targets, programs 
and measures which define policies and priorities of the govern
ment in so far as the sectors of the economy are concerned. Poli
cies for industry specifically are intended to maximize employment 
potential of new investments and compel intensive projects to 
engage in exports. Establishment of small and medium-scale enter
prises is encouraged. Energy, a fundamental input in the economic 
activities of the country, requires adjustments. The input of 
increased petroleum prices on costs of electric power, transport, 
fertilizers, etc. must be anticipated, it is therefore imperative 
to develop other sources of energy such as oolar, nuclear, geo-
thermal, tidal and others. Atonic energy has a vast potential 
for improving the country's economy and the establishment of the 
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nuclear research reactor in Diliman is a positive step. The 
Philippines* resolve to "go nuclear" can positively contribute to 
the country's efforts at obtaining self-sufficiency* Nuclear 
power would surely accelerate nationr.1 development* 
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