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ABOUT THE JOURNAL AND SUBMISSION OF ABSTRACTS 

The Journal of Student Research Abstracts is published yearly on or about May 1 by Pearson 
Education. 

The journal is intended to provide students and teachers with: ( 1 )  a vehicle to honor young inves
tigators and their teachers by showcasing their work, motivating them to continue their involve
ment in research science, (2) a sourcebook for both students and teachers who are looking for 
ideas for research projects, (3) a volume to disseminate student research discoveries, and (4) an 
exercise in analysis of good science versus science that could be improved. Many abstracts 
included in the journal demonstrate good science, i.e., clear introductions describing hypothesis 
to be tested, methods, results and conclusion statements, and most important, sufficient numbers 
of appropriate control and experimental samples and repetitions of experiments. Other abstracts 
do not display one or more of the principles of good science. Students and teachers, therefore, 
could use these abstracts to learn about the right and wrong ways to approach scientific experi
ments. For this reason, we do not eliminate abstracts that do not demonstrate perfect science. The 
editor, however, reserves the right not to publish abstracts that are seriously flawed. Those 
abstracts were deleted from this issue. Any opinions, findings, and conclusions or recommenda
tions are those of the individual authors of the abstracts presented in the journal, and do not nec
essarily reflect the views of the National Science Foundation, the other sponsoring agencies, the 
university or the journal staff. 

SUBMISSION OF ABSTRACTS 

Any science teacher may submit student abstracts following the exact format given in the 
abstracts in this volume. After the title (in caps), followed by student author names and teacher 
name (teacher), school and school street address, city, state and zip, abstracts should begin 
(after a 3 space indentation) with the purpose of the study, followed by how it was done, the 
results and conclusions. All abstracts must be typed (no dot matrix printer) neatly, error free, in 
a rectangle 6 3/8 inches wide by 4 1/8 inch long. If the abstract is typed in a drawn rectangle, 
leave about 1/8 inch margins next to all boundary lines. Typing must not touch boundary lines. 
Messy abstracts and those not following proper format will be discarded. The journal is not 
responsible for any abstracts received or for publication errors. Students and teachers are 
advised to photocopy abstracts before mailing. 

Only teachers may submit their students' abstracts to the journal. They should be mailed along 
with a cover letter on school letterhead to: Dr. Steven Oppenheimer, Editor, Journal of Student 
Research Abstracts, Center for Cancer & Developmental Biology, California State University, 
Northridge, 1 8 1 1 1  Nordhoff Street, Northridge, CA 91 330-8303. Deadline for receipt of 
abstracts for each annual volume is Feb. 1 .  Abstracts received after the deadline or those accept
ed after the volume fills will be held for the next annual issue. Supplies permitting, a compli
mentary copy of the journal will be sent to teachers whose students' abstracts are published in 
that volume. If students, parents or principals wish a copy of the journal, a $25 check per 

copy, payable to CSUN Center for Cancer and Developmental Biology must be mailed 

along with the abstract. 
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2701 

CAN SOUN D  AFFECT A PERSON'S THINKING; 
I F  YES WHAT KIN D  OF SOU N D. 

Alexandru Balta and G. Zem (teacher). Lawrence Middle School, 1 0 1 00 Variel Avenue, 
Chatsworth, CA 9 1 3 1 1 .  

The purpose of this project was to see if different sound affects a person's thinking. The 
music categories were: rap, metal, classical, oldies, country, disco, foreign language (Italian or 
Spanish choice), city sounds, and no sound. When one finished reading, he/she would be asked 
about what he/she read while listening to each different sound. Readers were given pictures 
from the reading material and asked about it based on what they read. Some people seemed to 
guess answers. Others simplified what they read. About 60% of the questions during each music 
category were answered wrong, but the most wrong answers and longest times to read the mate
rial were when listening to metal and rap. Classical, oldies, foreign languages and no sound 
resulted in more correct answers and briefer times required to read the material. 

2702 

INFLUENCE OF SOIL pH ON DIFFERENT SPECIES 
OF COLLEMBOLA 

Anna Buhay, Myra Hermosa, Naira Papazyan, Dennis Munoz, Larlyn Tejada, Alicia Ramos 
Vasquez, Jeanine Magana, Heidy Escobar, Sinsinasine Huon, Isaura Esparza, Yonatan Ramirez, 
Jose Reyes, Yasmin Del Valle, Susanah Cervantes, Jacqueline Aguire, Bernice Gomez and 
Nandita Pal (teacher) . Fulton Middle School, 7477 Kester Avenue, Van Nuys, CA 9 1405. 

Collembola, a microarthropod commonly known as "springtail" may be of ecological impor
tance. S oil Collembola may contribute to the organic matter decomposition and nutrient 
cycling. There are more than 6000 known species of Collembola in the world. The purpose of 
this study was to find out whether the soil pH influences the different species of Collembola. 
Moist surface soil was collected from different areas. Each soil sample was divided into two 
groups: (i) About 20-30 grams of soil was kept for pH determination using a pH pen and a pH 
probe, and (ii) About 50- 1 00 grams of soil was kept for the isolation of Collembola by the float
ing method. The isolated Collembola was cultured in charcoal containing plaster of Paris .. The 
different families of Collembola were also identified. The results indicate that different 
Collembola families are found in different pH environments. Onychiuridaes were widely found 
in a pH range of 7 . 1 to 8.3.  On the other hand Isotomidae was found in pH 7 .8  to 8 . 1 ,  and 
Neonuridae and Entomobryidae were found in pH 8 . 1  to 8 .3 .  
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2703 

WHAT EFFECT WILL TEMPERATU RE HAVE ON THE RESPIRA
TION RATE OF MEALWORMS? 

Jennifer Amaya, Jose Estrada, Sylvia Godina, Michael Guzman, Brian Holland, Daniel 

Kidane, Isabel Moran, Franklin Silva. Teacher: C. F. Hajdu. Marlton Charter School, 4000 
Santo Tomas Drive, Los Angeles, CA 90008. 

The purpose of this experiment was to see if temperature would have an effect on the respi

ration rates of meal worms. We used minirespirometers consisting of vacutainer tubes, capillary 

tubes, and a phenol red solution to measure the amount of carbon dioxide produced by the meal

worms we placed in the vacutainer tubes. Three sets of vacutainer tubes were prepared. Each 

set had 3 control vacutainer tubes with each containing only a capillary tube filled with phenol 

red, and 5 vacutainer tubes with each containing a capillary tube filled with phenol red and a 

pre-weighed mealworm. The first set of 8 vacutainer tubes was placed in the refrigerator at 4 
degrees Celcius for 24 hours. The second set of 8 vacutainer tubes was placed at room temper

ature at 20 degrees Celcius for 24 hours. The third set of 8 vacutainer tubes was placed over a 

hot water pot and was exposed to a temperature of 25 degrees for four hours followed by a 20 
hour exposure at 20 degrees Celcius (room temperature). After 24 hours millimeter of color 

change from pink to yellow was measured, and then color change (mm)/body weight (g) was 

calculated for each tube. The average color change (mm)lbody weight (g) was 19.7 mmlg for 

the mealworms exposed to 4 degrees Celcius, 50.6 mmlg for the mealwonns exposed to 20 
degrees Celcius, and 4 1 .6 mm/g for the mealworms exposed to 25 degrees Celcius. These 

results suggest that temperature does affect the respiration rates of the mealworms. Of the tem

peratures we tested the respiration rates were higher at 20 degrees Celcius and 25 degrees 

Celcius than at 4 degrees Celcius by approximately two-fold. Before we exposed the meal

worms to the different temperatures each of us wrote down our hypothesis. The experimental 

results suppmted one of our hypotheses. 

2704 

USING GEL ELECTROPHORESIS IN A COMPARISON OF 
H UMAN AND DROSOPH I LA MELANOGASTER DNA 

D. Aguilar, M .  Alfaro, B. Baker, M. Baldizon, D. Calvo, M. Campos, E. Cravioto, P. 

Cristales, W. Davis-Hoag, C. Iraheta, J. Lovo, K. Neal, S. Page, E. Peterkin, S. Pritchett, L. 

Reyes, J. Reyna, B. Romero, C. Romero, V. Saavedra, A. Taylor, C. Watson, Y. Zozaya, Ms. P. 

Barker (teacher). Hollywood High School, 1521 N. Highland Ave., Los Angeles, CA 90028. 
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All living things regardless of what kingdom they belong to contain a formula for life, DNA 
that we may study. Experiments, in our 3rd period chemistry class lead by Ms. Barker, were 
conducted in order to compare human deoxyribonucleic acid (DNA) with that of wild type 
Amherst fmit flies, Drosophilia melanogaster. Human DNA was obtained by performing PCR 
(polymerase chain reaction) amplification of Buccal cheek cells, which half of the class con
ducted. While the other half of the class was concentrating on isolating DNA from fmit flies. 
We then compared the two types of DNA by nmning them through gel electrophoresis. The rea
son for comparing human DNA to fly DNA is that humans have approximately 3 x 1 06 kilo
bases whereas flies have about 1 x 105 kilobases. We have only about ten times as much genet
ic information as flies, which we found very amazing! Our results from the gel photo verify this 
since the band lengths of the two different kinds of samples were relatively close in the distance 
they migrated through the gel. We can learn a lot from studying the fmit flies. 

2705 

EFFECT OF SOIL MOISTURE ON THE PRESENCE OF 
COLLEMBOLA 

Nicole Nazaryan, Oprah Revish, Renato Velasco, Eduardo Soza, Sergio Parades, Derick 
Quintana Emmanuel Perez, Celeste Lopez, Marilyn Osoy, David Rivas, Ernesto Lopez, Ruendy 
Duque and Nandita Pal (teacher). Fulton Middle School, 7477 Kester Avenue, Van Nuys, CA 
9 1405. 

Collembola, a microarthropod commonly known as "springtails" are found in abundance in 
surface soil and leaf litter. The purpose of this study was to see whether soil moisture affected 
the presence of Collembola. Surface soil was collected from different areas. Each soil sample 
was divided into two groups: (i) About 5 grams of soil was put aside for moisture determina
tions by the gravimetric method and (ii) About 50- 1 00 grams was kept for the isolation of 
Collembola by the floating method. The isolated Collembola was cultured in charcoal contain
ing plaster of Paris. The different families of Collembola were also identified. The results defi
nitely show that Collembola are sensitive to the moisture content of the soil. No collembola was 
detected in soil samples with moisture content less than 1 0%. 
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2706 

H UMAN FACIAl SYMMETRY. 
Wyatt Graft and Craig Campbell (teacher). Sierra Canyon Middle School, 11052 Sierra 

Canyon Way, Chatsworth, CA 91311. 

My research question is Are Human faces symmetrical? Are children's faces more symmet

rical than adults? And do females have a more symmetrical face than males? My independent 

variable in this experiment was the groups of people depending on their age and gender; my 

dependent variable was the symmetry of the subject's face. My control was the participant's 

face as it normally appears without being manipulated or changed. There were two adult groups 

one having men and the other having women. They ranged in age from 21 to 70 years old. The 

two other groups were made up of male and female children between the ages of 5 to 20. I 

placed a white background behind their head to keep the environment the same. I stood 1.37 
meters away from the subject when taking their picture. I then took the negatives to a photog

raphy store where they were printed from both sides. This gave me 3 pictures. The first was a 

control photo of the person as they normally look. The second was a duplicate of the control 

and the third was a picture of the person with the right and left sides of the face reversed. This 

allowed me to cut the duplicate and reversed photo down the center of the nose and place both 

the left and right side of the person's face together. I measured from the center of the nose to 

the inner corner of the eye, then the center of the nose to the outer edge of the nostril, the bot

tom of the nasal bone to the edge of the face, and finally the center of the chin to the edge of 

the chin on both sides of the face. I calculated a percent by dividing the variance by all left side 

measurements. My hypothesis was a correct assumption that humans do not have symmetrical 

faces. The male children had an average variance of 12.43% and the male adults had a 4.84% 
variance between their right and left sides. The female children had a total variance of 4.67% 
and the female adults had a variance of 10.38%. The average variance of all groups combined 

was 7 .92%. I noticed while measuring the control photograph, 80% of the subjects had larger 

right sides compared to their left. Only 20% had larger left sides. 

2707 

WOU lD THE ONYCH I U RIDAE FAMilY OF COllEMBOlA 
PREFER liVING I N  THE DARK OR TH E liGHT? 

Sherilyn 0. Shamoiel, T. Miller (teacher). Parkman Middle School 20800 Burbank Blvd. 

Woodland Hills, CA 91364 

The purpose of my experiment is to determine whether the Onychuiridae family of collem

bola prefer living in the light as opposed to living in the dark. I believe the collembola prefer 
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the darkness as opposed to the light. I covered a half of a petri dish with duct tape, so no light 
was able to go into one half of the container. On the floor of the dish, I made a ground level 
using charcoal, plaster of Paris and water. This was allowed to harden for a day. Using a small 
wire with a loop on the end, I used a floating technique to place ten collembola in each dish. I 
did this experiment ten times to determine where the collembola preferred living. I used the 
stereomicroscope to observe the collembola day by day. I recorded the results . The collembola 
were given water and fed yeast. Most of the time the collembola were observed on the side cov
ered in duct tape. Occasionally, they went to the light side, perhaps because it was cold. My 
hypothesis was correct, the collembola did prefer the darkness to the light. In fact, in the dark 
they laid ten eggs. 

2708 

DISSOLVED OXYGEN IN BROWN'S CREEK'S STAGNANT 
POOLS AND FLOWING WATER. 

Megan Gold, Corie Spencer and Craig Campbell (teacher). Sierra Canyon Middle School, 
P.O.  Box 3039, Chatsworth, CA 9 1 3 1 3-3039. 

We investigated whether or not the dissolved oxygen level was higher in flowing water or 
stagnant pools in Brown's Creek. First, we gathered water samples from both flowing and stag
nant areas of Brown's Creek. We then tested the amount of dissolved oxygen in each sample by 
using the Azide modification of the Winkler method. Samples were collected bi-weekly. A total 
of ten samples of flowing water and ten samples of water from stagnant pools were tested. We 
also tested the speed of the flowing water each time by placing a leaf in the water and record
ing how far it traveled in a certain amount of time. We averaged the data to get our final results . 
We also observed the water samples with a microscope to determine the type of protists, which 
were living in each area, and to determine how they affected our results . The average dissolved 
oxygen amount in the flowing water was 8.84 parts per million (ppm). The average dissolved 
oxygen amount in the stagnant pools was 5.4 1 ppm. We concluded that there was more dis
solved oxygen in the flowing water of Brown's Creek than in the stagnant pools. Our results 
proved our hypothesis correct. 
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2709 

DETERMINING SOME CHARACTERISTICS OF "SUCCESSFUL" 
GLASS/ALGI NATE/YEAST BEADS I N  THE MICROBIAL 
LAVA LAMP. 

N. Ly, M. Montenegro, A. Siu, and D. Gaughen (teacher). Taft High School, 5461 Winnetka 

Ave., Woodland Hills, CA 91346. 

When we conducted the standard Microbial Lava Lamp protocol for a class assignment 

using a 25% sucrose solution, we noticed that (a) some alginate/glass/yeast beads rose and 

stayed at the top of the sugar solution, (b) other beads rose and fell continuously, and many 

beads stayed at the bottom of the two liter bottle never to rise. We observed this phenomena 

for five days taking note of the room temperature and time of day. We also correlated the suc

cessful rising and falling beads to the C02 bubble count in the fermenter at the top of the bot

tle for the same period of time. We found little to no correlation between the bubble and bead 

count, but some variance in activity when the temperature changed. On the fifth day, we cut 

open the Microbial Lava Lamp, counted and weighed each category of yeast beads. We found 

that the successful beads were significantly heavier, on average, that either the floating beads, 

and those lying at the bottom of the bottle. Further research is needed to determine if other 

bead characteristics influence the Microbial Lava Lamp's performance. 

271 0 

DO THE SAME FAMI LIES OF COLLEMBOLA POPULATE LEAF 
LITTER AND SOI L HABITATS? 

M. Acuna, Ra. Aladdin, Re. Aladdin, M. Amegah, C. Biscardi, S. Botnick, K. Brennen, T. 

Burkett, G. Dunn, J. Ekstrom, J. Eutsler, A. Fischl, A. Fultz, S. Gonzalez, J. Hyman, D. 

Johnson, K. Jones, A. Klein, D. Limuaco, R. Martinez, A. Newman, M. Potter, T. Rands, A. 

Rapis, C. Rydberg, A. Sadova, L. Schultz, J. Schwab, A. Sheaffer, E. Simmons, Z. Sperber, D. 

Spivey, J. Stremfel, M. Szabo, C. Than, F. Toraby, H. Vartevanian, J. Vu, T. Miller (teacher). 

Parkman Middle School 20800 Burbank Blvd. Woodland Hills, CA 91364 

The purpose of our investigation was to determine if the same families of collembola live 

in the leaf litter and the soil. Our hypothesis was that different families of collembola would 

be found in the leaf litter and the soil habitats. Collembola are six legged, microscopic arthro

pods that live in leaf litter and soil environments. These animals were recently classified in 

their own order, collembola. Most species eat mold. We searched the school garden by taking 

nine different site samples of leaf litter and soil. Our class used the floating method and the 

Tullgren funnel to collect the animals from their habitats. All collembola were identified using 
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stereomicroscopes and recorded for our data. The collembola were placed in prepared, plastic 
culture jars which were carefully labeled. We gave them water and fed them yeast. The four 
families of collembola that were identified were entomobryidae, onichiruidae, istomidae and 
sminthuridae. All of these families were found in the soil and leaf litter. Our data showed the 
entomobryidae family living predominately in the leaf litter habitat. The istomidae and 
sminthuridae preferred living in the soil habitat. The onichiruidae family was found living 
almost exclusively in the soil habitat. Our results proved our hypothesis correct. 

271 1 

HOT, H OT, HOT! 
Armen Gharibian, Arden Akarakian, Zovig Menasian (Teacher) A.G.B.U. Manoogian

Demirdjian School, 6844 Oakdale Ave., Canoga Park, CA 9 1 306 

The purpose of this experiment was to find out which color absorbs the largest amount of 
heat. We hypothesize that the dark colors will absorb the largest amount of heat. We chose six 
different colors (black, red, blue, green, yellow, and white) for our experiment. We made six 
wooden boxes, all identical, and painted each one with a different color on the outside of the 
box. Then we placed a thermometer inside each box. We placed all the boxes side by side in a 
tray under the sunlight. We recorded the initial temperature for all the boxes, which was 20°C, 
and after 4 hours we recorded the final temperatures. The black box had the highest average 
temperature change ( 1 3°C); blue and green had the same temperature change ( 1 1  OC); red had 
an temperature change of IOOC ; yellow had an temperature change of TC; and white had the 
lowest temperature change (6°C). These results represent the average after two trials. Our 
hypothesis was supported because the results indicated that dark colors absorb more heat than 
the light colors. 

271 2 

LET IT GLOW, LET IT GROW: TH E EFFECT OF ULTRAVIOLET 
RADIATION ON LIVING ORGANISMS. 

Daniel Selarz and Craig Campbell (Teacher). Sierra Canyon Middle School, 1 1 052 Sierra 
Canyon Way, Chatsworth California 9 1 3 1 1 .  

The purpose of my experiment was to discover the effect of varied levels of ultraviolet radi
ation on the growth of living organisms. I used two types of living organisms: plants and ani
mals. In order to perform my experiment, I set up four tanks, each consisting of three different 
plants and one green anole. Each cage had a different amount of ultraviolet radiation going into 
it. Prior to the experiment I measured the height of each of the tree plants in each cage and the 



10 · journal of Student Research Abstracts -----------------

green anole in each cage. Each week I took these measurements of each living organism over a 

4-week period. My results supported my hypothesis in showing that the higher the ultraviolet 

radiation, the more growth was shown in the living organisms. I concluded that this was because 

plants take in the ultraviolet radiation in a process called photosynthesis and the green anoles 

get a certain amount of nutrients from the ultraviolet radiation. 

271 3 

WILL ACID RAIN HAVE AN EFFECT ON THE POPULATION 
OF COLLEMBOLA? 

Jason Winick and T.L. Miller (teacher). Parkman Middle School 20800 Burbank Blvd. 

Woodland Hills, CA 91364 

The purpose of my project was to see if acid rain could have an effect on a population of 

collembola. In my hypothesis I believe acid rain would have a negative effect on the 

Onychiuridae population. Collembola are the new order of Arthropod otherwise known as 

springtails. As a class project my class collected hundreds of collembola of which I chose forty 

Onychiuridae. I placed 10 of the animals in each of four culture dishes. Two of the cultures were 

given liquid in the form of water and two cultures a liquid simulating acid rain (Water and lemon 

juice). They were fed equal amounts of food and liquid. After about one month the population of 

adult collembola did not change. My hypothesis was incorrect because acid rain did not have a 

negative effect on the collembola. 

271 4 

POLYP GROWTH I N  HYDROIDS 

Salpi Vartivarian, Eric Thomasian Dr. Steve Dudgeon (mentor), Zovig Menasian (teacher), 

A.G.B.U. Manoogian-Demirdjian School, 6844 Oakdale Ave., Canoga Park, CA 91306 

The purpose of this experiment was to find out the effect of different viscosities of seawater 

on polyp growth of the hydroid, Podocoryne carnea. We predicted that as the viscosity of the 

fluid increases, the number of polyps per length of stolon also increases. First, we made 

explants of the specimens. After adequate growth, we surgically isolated one-polyp-one-stolon 

sections of the hydroid, each 700 microns long under 25X magnification (2.8mm). We made 

three different solutions with different viscosities by dissolving Dextran into pasteurized, ster

ilized seawater. We had a control solution, 0.8%, 1.5%, and 2.2% concentrated Dextran solu

tions, and we measured the viscosity with a viscometer. We placed 2 slides into each of the 4 
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solutions, and kept them aerated. Each polyp was fed one brine shrimp (approx. 5 days old) 
daily. They were cleaned daily. Our results after three days follow: The average # of polyps/ mm 
of stolon was 0. 174p/mm. 0.8% solution: 0. 1 82p/mm ± 0.073, 1 .5 %  solution: 0. 1 94p/mm ± 

0.069, 2.2% solution: 0. 1 57p/mm ± 0.088. The gradual increase of the number of polyps in the 
first 3 solutions suddenly decreased in the solution with the greatest viscosity. 2.2% was, appar
ently, too high of a viscosity for the polyps. Our hypothesis was correct: as the viscosity of the 
fluid increases, the number of polyps per millimeter of stolon in the hydroid Podocoryne came a 

also increases proportionally, as long as the viscosity does not pass a certain limit. 

271 5 

USING LIMESTONE TO PROTECT TREES 
Alec Pezeshkian, Zareh Joukjian, Zovig Menasian (teacher), AGBU Manoogian-Demirjian 

School, 6 844 Oakdale Ave. ,  Canoga Park, CA 9 1 306 

The purpose of this project was to determine if limestone can protect pine trees from acid 
rain. We hypothesized that if acid rain harms the trees and limestone benefits them, the trees 
with only limestone will live the longest, and the trees with both acid rain and limestone will 
live longer than those with only acid rain. We purchased four potted pine trees. We labeled the 
trees El, E2, C 1 ,  C2. We applied half an ounce of limestone to El, one ounce to E2, and 3/4 of 
ounce to Cl. We gave no limestone to C2. All the trees, with the exception of C 1 ,  were given 4 
oz of acid rain. One day every week, we gave the same dosage of limestone we originally to the 
trees, except C2. Two days each week we gave 4 oz of the acid rain solution to every tree, except 
Cl. We gave the E trees their portions on the same day they received the limestone treatment. 
We continued for four weeks, and recorded the condition of the trees on a daily base. In con
clusion our hypothesis was correct. C 1 ,  with 3/4 oz of limestone was at the best condition at the 
end of the experiment. Then came E2, with 1 oz of limestone, and 4 oz of acid rain. After that 
came El with half an ounce of limestone, and 4-oz acid rain, and lastly C2, with only 4-oz acid 
rain, and no limestone. 

271 6 

WILL WEED-B-GON CAUSE SOME SOIL I NVERTEBRATES TO 
BE  GONE? 

Yelena Blank and Anna Gurfinkel. Teacher: E. Vasquez. Van Nuys High School, 6535 Cedros 
Avenue, Van Nuys, CA 9 1401 .  

The purpose of this study was to find out if the herbicide Weed-B-Gon (manufactured by 
Ortho) has an adverse effect on soil invertebrates such as the earthworm and Folsomi candida, 
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a species of Collembola (arthropod). Both Collembola and earthworms were exposed at three 

different concentrations to Weed-B-Gon, which contains Mecoprop, 2, 4-D, and Dicamba as 

active ingredients. The Collembola and the earthworms were exposed to concentrations of .25 

mllliter, 2.5 mllliter (recommended dilution for garden use), and the full concentrated stock 

solution for 48 hours. Volumes of 3 ml were administered per dose. Three ml volumes of water 

were administered to the control groups. An initial exposure and observations were done on 

Collembola to determine the general effects of the various concentrations of Weed-B-Gon. The 

experiment was repeated three times on the emthwom1s. When administered the full concen

trated stock solution the earthworms were dead within 3 minutes. In contrast, after exposure 

to the full concentrated stock solution for 48 hours only 4 out of 10 Collembola died. At the 

concentrations of 2.5 ml/liter and .25 ml/liter none of the earthworms or Collembola died. This 

result suggests that while Weed-B-Gon does not appear to be threatening to small invertebrates 

in minute concentrations it is lethal at the full concentration. The experiment also revealed that 

the Collembola were more tolerant to Weed-B-Gon than the earthworm. Further analysis may 

show if any mutations in phenotype can occur as a result of exposure to the active ingredients 

in Weed-B-Gon. This could possibly be done by culturing the exposed Collembola for sever

al generations. 

271 7 

THE BACTERICIDAL EFFECT OF TH E SUN'S U LTRAVIOLET 
LIGHT CAN BE  BLOCKED BY COMMERCIAL SUNSCREENS. 

Robyn Strumpf and Craig Campbell (teacher). Sierra Canyon Middle School, 11052 Sierra 

Canyon Way, Chatsworth, CA. 91311. 

The purpose of my project is to dete1mine if commercial sunscreens of different formula

tion and different sun protection factor (SPF) can block the bactericidal effects of ultraviolet 

light on bacteria. E. coli was placed with a � 1 O�l loop on each half of a divided Mac Conkey 

II culture media. The plate was covered with clear plastic wrap. One ml of either oil free or oil 

based sunscreen with an SPF of either 15, 30, or 45 was placed on the clear plastic wrap cov

ering one half of the culture plate. The plate with sunscreen covered E. coli culture and its 

matched plastic wrapped but sunscreen free control was placed under the sun for one hour. The 

plates were then unwrapped and incubated in a dark room. After 48 hours the greatest width 

of the bacterial colony was measured. The greatest width of the bacterial colonies under both 

the oil free and oil based vehicle formulations of sunscreen were greater than the greatest 

width measured for the control colonies for SPF 15, 30, and 45. The results for SPF 15 and 30 

were statistically different from their controls. Compared to its control, SPF 45 with oil was 

not statistically different, but SPF 45 oil free was significantly different from its control. There 

was a trend for smaller colony widths from SPF 15 to 45 for oil free and oil containing for

mulations. The results supported my hypothesis that both vehicle formulations of sunscreen 
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would block the bactericidal effects of ultraviolet light from the sun. My hypothesis that the 
different SPFs would all block the ultraviolet light equally effectively was not supported by the 
trend towards smaller colony widths from SPF 15 to 45. Since SPF is designed to indicate 
duration of protection, not strength of protection, my future experiments will evaluate sun
screen blockage of ultraviolet fight over time. 

271 8 

ITS TIME FOR A CHANGE FROM CATERPI LLAR TO 
BUTTERFLY. 

Simona Capisani, Stacy Horwitz, Craig Campbell (teacher). Sierra Canyon Middle School, 
11052 Sierra Canyon Way, Chatsworth, C.A. 91313-3039. 

Our experimental question and purpose in this experiment, was to discover if an increase or 
decrease of temperature affected the growth rate and development of Danaus plexippus 

(monarch butterfly) and Cynthia cardui's (painted lady) pupa stage. Out experimental proce
dure began by placing 12 painted lady larvae and 12 monarch larvae in their own individual 
Dixie cup with air holes. The larvae were kept in 20-25 degrees Celsius. Once the larvae enter 
the pupa stage, we transferred four of each species into 0 degrees Celsius (in the refrigerator), 
four of each species in 30-35 degrees Celsius (heated room), and kept four of each in the nor
mal temperature 20-25. We kept the chrysalises in the appropriate temperature ranges for 
approximately 20 days. We recorded the progress, and took a photo of the chrysalises every 48 

hours. Once the butterflies emerged, we transferred all of them to a netted chamber in the nor
mal temperature of 20-25 degrees Celsius.  The results of this experiment corresponded with our 
hypothesis. The pupas raised in heated temperatures developed the quickest, while those kept 
as the control developed the second fastest, and the eight kept in the cold developed the slow
est. The control monarchs developed quicker than the painted ladies. The heated monarchs 
developed at an average of five days quicker than the painted ladies. The life span of the but
terflies varied between the two species as well. We concluded that these results were due to the 
fact that painted lady butterflies are capable to adapt to extreme temperatures, and are less sen
sitive than the monarchs. The reason that pupas of both the painted lady and monarch pro
gressed at a slower rate in the cold, is due to the fact that they are both ectothermic. When a lar
vae enters the pupa stage its body temperature changes immediately. That is why at 0 degrees 
Celsius, the cold slowed down the progression. Heat sped up the process because of the same 
conclusion. The decrease of time, caused the butterfly to not fully develop. 
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271 9 

ARE G U IN EA PIGS COLORBLIND. 
E.B. Deutsch, Robbie Revel (teacher). Sierra Canyon Middle School, 11052 Sierra Canyon 

Way, Chatsworth, CA 91311. 

I tested guinea pigs to determine whether or not they are colorblind. I used 2 guinea pigs, and 

taught them each to follow a certain color to find their food. I then built a wooden structure with 

three doors; one blue, one green, and the middle one yellow. The g�inea pigs had not been 

taught the color yellow, and so it was added as a test of their memory of the colors they were 

taught colors. The guinea pig trained to see blue went to the blue door 71% of the time, and the 

guinea pig trained to see green went to the green door only 39% of the time. I concluded that 

the guinea pigs could either see different colors, or they could determine light from dark, thus 

they would not go through the yellow or light colored door as often. 

2720 

DO GARDENER'S DESTROY POPU LATIONS OF COLLEMBO
LA BY USING PLANT FOOD SUCH AS "SU PER BLOOM"? 

T. Darabian, A. Glick, A. Gordon, A. Hutchings, R. Mattinez, J.  Munary, G. Murillo, J. 

Winick, T. Miller (teacher). D.A.R.E Plus Program Collembola Club. Parkman Middle School 

20800 Burbank Blvd. Woodland Hills, CA 91364. 

The purpose for our investigations is to determine if home gardeners are destroying popula

tions of collembola by using plant foods such as "Super Bloom". We hypothesized that the 

collembola would be harmed by the "Super Bloom" plant food. We used the collembola col

lected and cultured from our school garden. For this study we made 16 culture dishes with a 

water, charcoal and Plaster of Paris ground that had been hardened for the collembola to live 

on. We used a water looping method to place five Lepidocyrtus northridge in each of the eight 

jars and five Folsomia candidas in each of the other eight jars. Following the directions on the 

"Super Bloom" bottle we made the plant food. Four of the jars of Lepidocyrtus northridge and 

four of the jars of Folsomia candida were watered with the "Super Bloom" liquid and the other 

eight jars were watered with tap water. We fed all the collembola yeast twice a week. We 

observed the collembola and graphed the results. The collembola lived and reproduced in large 

numbers in all culture dishes. The "Super Bloom" did not effect or harm the collembola in any 

noticeable way. Our hypothesis was incorrect. 
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2721 

TH E S U PER RAT PROJECT. 
N.A. Sultan and J.K. Gwathmey (teacher) . Buckingham Browne and Nichols School, 

Cambridge, MA 02138 

The substance Creatine Monohydrate is currently being used often by teenagers to aid in 
exercise performance and endurance by helping them build muscle. Whether or not the con
sumption of Creatine Monohydrate helps build muscle is questionable. It was determined that 
rats would show effects similar to those found in humans when dosed with Creatine 
Monohydrate. For 3 weeks five laboratory rats were gavaged with water and another five were 
gavaged with Creatine Monohydrate in water. During the first week, all the rats were dosed 
twice a day with their respective liquids and swum once a day. During the following two weeks 
half of the rats were only dosed once a day and swum once a day. The rats that were given 
Creatine had their dosages based on the ratio that a 160 lb (72 kg) person should take 5 g of 
Creatine per day. As the rats gained weight, their dosages were altered to meet the ratio. The 
rats that were only dosed with water were treated in a similar fashion. Rats had similar initial 
body weights. From different groups (one group dosed with Creatine, the other without), there 
was no major difference in final weight. Also, in rats of similar initial weight, but from differ
ent groups, there was no major difference in thigh muscle diameter. The only change between 
the rats from the two different groups but of similar weight came in the form of density (g/ml) . 
The rats dosed with Creatine had higher densities. The final conclusion is that Creatine 
Monohydrate does not produce any increases in muscle mass. 

2722 

EFFECTS OF VARIOUS PHOTOPERIODS ON TH E GROWTH 
OF LEMNACEAE 

Richard Jason Dongses and Steve DeGusta (teacher). John F. Kennedy High School, 6715 

Gloria Drive, Sacramento, California 95831 

The objective of this experiment was to test the effect of different photoperiods on the growth 
of Lemna duckweed. This was done by housing 6 containers filled with 300 ml of tap water, 
each containing 20 duckweed fronds, in a cardboard box with a light. The light was set by a 
timer to have a 12 hour photoperiod. This was the control, signifying the average amount of 
light and darkness of the environment. Another box, the experimental, housed the same setup 
with a 1 hour photoperiod. The duckweed was allowed to grow for 2 weeks. Resulting data 
showed that the duckweed under the 1 hour photoperiod grew significantly more than the 12 

hour photoperiod group, according to statistics (0.001<P<0.01). No conclusion can be made as 
to whether or not the amount of light had any significant effect on the growth of duckweed. 
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Although the growth of the experimental group were greater than that of the control group, fur

ther testing is necessary to determine if the differences in growth are due to the differences in 

air and water temperatures that occured. 

2723 

EFFECTS OF A GERMICIDAL LAMP ON SEA U RCH I N  
FERTILIZATION 

D.R. Olson, S.K. Adachi, W. Van Duzee (teacher). Saugus High School, 21900 West 

Centurion Way, Saugus CA. 91350 

This expedment was to test the possible effects of U.V. light on the fertilization rates of the 

sea urchin, S. purpuratus. A thin layer of eggs with artificial sea water were placed on the bot

tom of two shallow beakers. For 10 minutes the control, was left under normal conditions, while 

the other was set under a germicidal lamp. 2 mi. of sperm was added to each batch of eggs on 

different slides and then observed under a light microscope. The eggs that were set under the ger

micidal lamp appeared odd shaped and mutated in formation. Many only had fragments of a cell 

membrane, while others completely lacked one. The control's appearance was normal in shape 

and had a complete membrane. The fertilization rate was taken for both. After repeating the 

experiment six times, the experimental group had a fertilization rate of 34% + or - 5% while the 

control had a 96% +or - 3%. The results suggest that the germicidal lamp inhibits the fertiliza

tion by an average of about 62%. Light radiation, such as ultra violet light, interferes and inhibits 

S. purpuratus fertilization. This could be a problem if further ozone deteriorating persists. 

2724 

EFFECTS OF L-GLUTAMINE ON PHYSICAL DEVELOPMENT 
I N  LUMBRICUS TERRESTRIS.  

Howard Cheng and Stephen DeGusta (teacher). John F. Kennedy High School, 6715 Gloria 

Dr., Sacramento, CA 95831. 

The objective of this experiment was to test if L-Glutamine, a conditional essential amino 

acid that regulates protein synthesis in the body, would be effective in increasing the mass of 

Lumbricus terrestris. The experimental group entailed a group of 10 nightcrawlers that toiled 

for seven days in 500 grams of potting soil that had 5000 mg of L-Glutamine on the surface. 

The control group also included 10 nightcrawlers that were kept in 500 grams of potting soil 

with 5000 rng of additional potting soil on the surface. Observations of weight changes were 

made everyday over the course of seven days. The expedmental group had a net weight change 

of+ 1.6 grams at the termination of the seven-day period. The control group had a net weight 
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change of+ 0.6 grams at the same juncture. Therefore the results were significant, meaning that 
the weight change was not due to chance variation (t = 6.28724 1984, p = 0.001 .  Note that the 
variance in both data groups were below .242). The experiment showed that L-Glutamine was 
able to increase mass in Lumbricus terrestris. 

2725 

THE EFFECTS OF CAFFEINE  ON THE SPEED OF PLANARIANS 
Katrina Harvey and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Dr. 

Sacramento, CA 9583 1 

The purpose of this experiment was to determine if Vivarin (caffeine) would increase the 
speed of planarians. Caffeine stops the breakdown of certain enzymes inside human cells caus
ing neurotransmitters to increase the rate and force of muscle contractions. Caffeine response is 
most pronounced in higher vertebrates. The control group was kept in individual petri dishes 
containing chlorine-free tap water. The experimental group was shocked with a quick dose of 
powdered vivarin and immediately put into a timed run on a 3cm length straw. Each group con
sisted of ten planarians. Everyday observations were taken on the activity of each planarian. The 
planarians shocked with caffeine showed a propensity to go slower in the timed runs. ( p>0. 1 
t-test) Due to statistical results I did not reject my null hypothesis and any differences in data 
were due to chance alone. 

2726 

EFFECTS OF ENZYMES ON SEA U RCHIN FERTILIZATION. 
N.R. Vander Pluym, P.A. Ramsey, and J. Van Duzee (teacher) . Saugus High School, 2 1 900 

West Centurion Way, Saugus, CA 9 1 350. 

This case explored the possible effect of invertase with sperm-egg contact in the sea urchin 
S. purpura/is. 1.0 mg of dry invertase was dissolved in 1 0  mL Artificial Sea Water (ASW) to 
form a solution. Eggs were incubated with 0.5 mL enzyme solution for the experimental group 
and 0.5 mL ASW for the control group for 40 minutes at room temperature. Eggs and sperm 
were incubated with either solution and percent fertilization was recorded. The experiment was 
repeated 3 times for each group with new glass slides. The fertilization rate in the first, second 
and third experimental groups were fertilized 98%, 100% and 100% respectively. For our con
trol groups, we got a fertilization rate of 98 % ± 2% after several attempts. The results suggest 
that invertase enzyme has no effect on the role of sperm-egg interaction in sea urchins. 
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2727 

EFFECT OF 0.001 % POTASSIUM NITRATE ON THE 
GROWTH POPULATION OF DUCKWEED 

Michele K. Leong and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 

The objective of this experiment was to grow duckweed in a 0.00 1 %  potassium nitrate 
(KN03) solution, observe an increase in the population growth of duckweed and observe a 
decrease in the conductivity measurements of KN03. As duckweed absorbs KN03 it reduces the 
amount of nitrate in the water. Nitrate is used in fertilizer that stimulates plant growth. I hypoth
esized that if KN03 solution stimu�ated the growth of duckweed, then the growth population of 
duckweed in the KN03 solution would increase more than duckweed population in water. I also 
hypothesized that if the duckweed reduced the amount of KN03 in the water, then the conduc
tivity measurements of duckweed and the KN03 solution would decrease. I counted and record
ed the number of leaves in all trays. I measured and recorded the conductivity of the water in 
all the trays using a CBL, TI calculator, and a conductivity probe. After eight days of experi
mentation, 67% of the duckweed with KN03 died. Only 5 %  of my duckweed without KN03 
died. The dead leaves turned a pale green or white, indicating loss of chlorophyll. KN03 inhib
ited the growth of the experimental duckweed. The conductivity in the experimental trays 
increased from day 1 .  The increase in conductivity indicated that there was an increase in the 
amount of KN03• The chi-square value (X2 = 9.2 and p < 0.0 1 )  suggested that KN03 solution 
inhibited the growth of the duckweed leaves. The t-test value (t = 5.626 and p < 0.00 1 )  suggests 
that duckweed contributed to an increase in conductivity. The increase in conductivity indicat
ed there was an increase in the concentration of nitrate in the KN03 solution. Evaporation of 
water may have been the main factor for the dying of duckweed and the increase in conductiv
ity. The evaporation of the water caused the concentration of KN03 to increase, thereby increas
ing the conductivity and killing the duckweed with too much KN03• The 0.00 1 %  concentration 
of KN03 solution may have been initially too high of a concentration therefore causing my 
duckweed to die. This experiment was a second trial of a series of four different trials of this 
experiment. I used a different concentration of KN03 for each trial; trial 1 I used 1 %  KN03, 
trial 3 and trial 4 30ppm. I did not obtain any results from trial 1 .  Results from trial 3 and 4 sup
ported that KN03 has no effect on the growth population of duckweed. 
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2728 

EFFECTS OF A H IGH PROTEIN DI ET ON TH E MENTAL 
CAPABILITY OF L UMBRICUS TERRESTRIS 

Steven Cheung and Stephen DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to find out if a high protein diet would affect the process 
of learning in Lumbricus terrestris by recording the times of completion of the T-maze. A high 
protein diet was chosen because proteins stimulate target organs that initiate and control impor
tant activities-for example, the learning process of the brain. With lower times of completion, 
the learning process of the worm is assumed to be increased due to the high protein diet, There 
was an effort to determine these findings by feeding a group, consisting of ten worms, a high 
protein diet. Another group of ten worms, the control group, was fed a regular diet consisting 
of water and soil. The worms that were fed the high protein diet were kept in a plastic contain
er in cool temperatures. The worms were fed their respective diets for five days. The reason the 
worms were fed their diet for five days is because the worms needed to adjust to the change in 
diet and be accustomed to the alteration. All the worms were then put through the T-maze. From 
the statistics, there was no significant difference between a high protein diet in comparison to a 
regular diet when fed to worms. The degree of freedom was 14 and the T-test value was approx
imately 0.83 (T=0.86; p < 0.1 :d.f.=14). Although the experiment proved my hypothesis wrong, 
the experiment proved that a high protein diet had no bearing on the learning process of 
Lumbricus terrestris. 

2729 

TH E ABSORBANCE OF LIGHT BETWEEN ELODEA AND 
PLANTAIN PLANTS. 

Johnny Her and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 

In this experiment, I discovered that the Plantain plants absorbed more light then Elodea 
plant out of the wavelength tested ( 400nm-720nm). I tested the Plantain and Elodea plants using 
a Spectrophotometer with the wavelength ranging from 400nm (color purple) to 720nm (color 
red) by 20nm increments. Knowing that both plants are green, and that water does reflect light. 
I hypothesized that the land plant, Plantain will absorb more amount of light then the water 
plant, Elodea. Using the Spectrophotometer I tested the Plantain and Elodea plants using dif
ferent wavelength (400nm to 720nm). By averaging the absorbance of the tests, I concluded that 
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the Plantain plant absorbed more light then Elodea, but only by an average difference of 0.270 
at the different wavelengths. Both the Plantain and Elodea plants absorbed the most at 400nm 
(color purple), and decreased gradually at 400nm to 540nm (color green), then increase gradu
ally at 540nm to 720nm (color red) . It is concluded that 400nm is the most important wave
length in photosynthesis in both plant, and at 540nm is the least important light in photosyn
thesis . The source of error included the condition of the Elodea that was use in each test tube, 
some Elodea were more healthier then the other since it had a much richer green appearance, 
and different amount of Elodea and Plantain use in each test. By doing this experiment I rec
ommend growing your own Elodea and Plantain plants so that it is healthier. 

2730 

THE EFFECTS OF ASCORBIC ACI D ON THE BEAN YEllOW 
MOSAIC VIRUS 

Daryl Chan and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Dr. , 
Sacramento, CA 9583 1 .  

The effects of ascorbic acid in cells are not fully understood, especially in the area of 
increasing the length of a plant's stem. The purpose of this investigation was to observe the 
effects of a virus that stunts stem growth, the Bean Yellow Mosaic Virus (BYMV), when the 
cowpea plants were treated with ascorbic acid. I rubbed viral leaf extract, from BYMV-infect
ed leaves, five days after leaves sprouted and gave them a 5% triturated ascorbic acid solution. 
The cowpea plants ' rapid stem growth allowed me to complete the experiment in a two-week 
duration. Everyday four groups of plants were watered consistently with five milliliters of 
respective liquid. After taking daily measurements of their stems, I could statistically analyze 
the heights on the last day of experimentation. When I compared the heights of cowpea plants, 
there was no significant difference in their heights (p>O. l) .  From my comparative analysis of 
the heights of cowpea plants grown with water and plants grown with water and exposed to 
the virus (p<0.05), I cannot conclude that ascorbic acid had any effects on plants exposed to 
the Bean Yellow Mosaic Virus. The virus may not have even affected the plants' stem height, 
which could be due to the growth stage the plants were in when exposed to the virus. Because 
of this time factor and a high percentage of ascorbic acid solution, further investigations must 
be conducted to clarify the discrepancy between the effects of ascorbic acid and the suscepti
bility of cells to viruses. 
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2731 

EFFECTS OF SEAWEED DECOMPOSITION ON SEA U RCH IN 
FERTILIZATION. 

A. M. Demidow, S . M. Santana, W. Van Duzee (teacher). Saugus High School, 2 1 900 West 
Centurion Way, Saugus, CA 9 1350. 

In this experiment, the possibility of contamination of water by the decomposition of sea
weed was researched using S. purpuratus eggs. As seaweed decomposes, it has been found that 
phenols, potentially harmful chemicals, are released. Eggs and sperm were tested using three 
different types of Pacific coast seaweed in salt water mixed with artificial salt water. Each of the 
three were tested three times at each percent concentration: 0 %,  25 %, 50 %, 75 %, 1 00 % solu
tions to determine rate of fertilization, where the percentage represents the parts of contaminat
ed sea water. Seaweed samples A, B,  and C all had a 98±2% rate of fertilization of eggs using 
0-75% concentrations. All samples tested with 1 00% contaminated water distorted the shape of 
the egg and the fertilization membrane only partially inflated. The rate of fertilization dropped 
to 95±2%. These results led to the conclusion that the phenols released would not be great 
enough in nature to harm fertilization of the species, however egg shape may be sufficiently 
altered by extremely high concentrations of phenols. 

2732 

GENDER BENDERS PART ONE. 
Ryan Matsuura and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 

Drive, Sacramento, CA 9583 1 

The purpose of this experiment was to become familiar with medaka fish, Oryzias latipes, so 
that the gender of the fish can be identified at an early stage, either before or immediately after 
hatching occurs. After performing this task I hoped to move on to parts two and three of my 
experiment. The purpose of part two would be to find a way to inject or dissolve an estrogen 
mimic into the egg and part three would be the injecting and seeing if the estrogen mimic genet
ically changes the fish. In part one I observed, monitored, and documented changes that 
occurred in the development of the medaka fish (oryzias latipes). I removed a clutch of eggs 
from the female adult and put them into a rearing solution. The eggs were beautifully transpar
ent which I viewed through a dissecting microscope and a compound microscope under low 
magnification. I was able to observe major processes such as cell division, cell differentiation, 
and migration. 
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2733 

TH E EFFECT OF DIET COCA-COLA ON CARBON DIOXI DE 
PRODUCTION BY YEAST. 

Robyn Kiyomi Pong, and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 
Gloria Drive, Sacramento, CA 9583 1 .  

The objective of this experiment was to find out if Diet Coca-Cola i s  an energy source for 
Saccharomyces cerevisiae. Diet Coca-Cola does not contain any sugar in it but it is a slight 
energy source because it contains aspartame. Aspartame contains two amino acids ,  aspartic 
acid and phenylalanine, two building blocks of protein. I hypothesized if the fermentation rate 
of yeast is related to the energy source, then adding Diet Coca-Cola would not produce any 
carbon dioxide. I measured out 8 ml of the 4% sugar solution and Diet Coca-Cola and added 
them into the graduated tubes. Next I mixed 7 g of yeast with 100 ml of water and filled the 
remainder of the tubes with the yeast suspension. The tubes were inverted into a water bath, 
which is used maintain a constant temperature of 4o·c. The tubes were checked at four-minute 
intervals . Some carbon dioxide was produced in the yeast and Diet Coca-Cola mixture, how
ever, the final results did show a significant difference in the amount of carbon dioxide pro
duced (t=9 .45 , p<.00 1) .  Diet Coca-Cola is not a sufficient energy source. 

2734 

TH E EFFECTS OF MICROWAVES ON RADISH SEED 
GROWTH. 

Chad Pate and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Drive, 
Sacramento, CA 9583 1 

The purpose of this experiment was to test if microwaves inhibit the germination of radish 
seeds. Radish seeds germinate indoors within a few days, making the experiment easily repeat
able with a good sample size and a good amount of data. In the experiment, twenty radish seeds 
were microwaved then set to germinate over a short period of time. Another group of twenty 
radish seeds was used as the control, being put under the same conditions the experimental 
seeds were put under, only without microwaves. These seeds were also set to germinate for a 
short period of time. Each day the length of the seed shoots were measured in millimeters and 
recorded in my raw data notebook. These measurements were then statistically analyzed using 
t-test. My hypothesis was that if radish seeds were exposed to microwaves, then they would ger
minate slower than seeds not exposed to microwaves. As a result, the microwaved seeds aver
aged a shoot length 16.45 mm on the final day of data collecting. The seeds that were not 
microwaved averaged a shoot length of 20.5 mrn on the final day of data collecting. This told 
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me that microwaves did inhibit germination in radish seeds. However, my null hypothesis stat
ed that there was no significant difference between the germination rate in radish seeds exposed 
to microwaves and radish seeds not exposed to microwaves. Yet when statistically analyzing the 
data, t-test showed that the null hypothesis was accepted, with t<O.l with 38  degrees of freedom. 
This says that there is no significant difference, and that any difference is due to chance, not the 
microwaves. Given this analysis and statistical data, the null hypothesis is accepted, and the 
experimental hypothesis is rejected, seeing how any variations in germination are due to chance, 
and not the microwaves. 

2735 

SALINITY AND TH E HATCHING OF BRINE  SHRIMP EGGS. 
Elaine Chu and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Drive, 

Sacramento, CA 9583 1 .  

The purpose of this study was to determine the relationship between the hatching of brine 
shrimp eggs and the salinity of the water in which they hatch. Brine Shrimp, genus Artemia, live 
in waters with salinity levels of up to 25%. Female brine shrimp usually reproduce by giving 
birth to live nauplii, young brine shrimp. An increase in the salinity of the waters,  however, 
causes the female to reproduce by means of oviparous reproduction (laying eggs). The eggs 
hatch when the salinity level decreases. This change in the mode of reproduction suggests that 
if brine shrimp survive best in lower salinities, then the eggs would hatch better in low salinity. 
I hypothesized that more eggs would hatch in low salinity levels (0% to 3 %) versus higher salin
ity levels (5% to 7% ) . To test my hypothesis, I used a grid technique designed by C. Drewes. 
A ten mm by ten mm grid photocopied onto a clear two em by 5 em plastic strip was used in 
this technique.  Brine shrimp eggs were attached to five grids with double stick tape, and the 
number of eggs placed on each grid was recorded. These grids were then taped onto the bot
tom of five petri dishes filled with de- iodized salt solutions of 0%, 1 %, 3%,  5% and 7%. For 
three days, every 24 hours the number of nauplii in each dish was counted. More eggs hatched 
in the lower salinities compared to the number of eggs hatched in the higher salinities. In 1 %  
salinity, 93% of the eggs hatched; 33% of the eggs hatched in 7 %  salinity. Eggs hatched in the 
control, which was 0% salinity, suggesting the presence of salt is not needed in order for brine 
shrimp eggs to hatch. The salt level also affected when the eggs hatched since hatching is trig
gered by osmotic pressure. Osmotic pressure is what causes the eggs to burst (hatch). The pres
sure within the egg is greatest at 0% salinity and the pressure decreases with increasing salin
ity. The results in my investigation showed that eggs in higher salinity do take longer to hatch 
than eggs in lower salinity. 
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2736 

EFFECTS OF COPPER ON SEA URCHI N  FERTILIZATION .  
A. Danowitz, and W. Van Duzee (teacher) . Saugus High School, 21900 Centurion Way, 

Saugus, Ca 9 1 350 

This experiment tested the effects of copper on the rates of fertilization for the sea urchin S. 

purpuratus. The materials used were: eggs, sperm, copper-chloride, water, slides, beakers, and 
a microscope. The copper-chloride was mixed with water to make 1M, 1/lOOM, l / 1 ,000M, 
1/lO,OOOM, 11100,000M, 1/1 ,000,000M, and 1/10,000,000M copper-chloride solutions. After 
this, I put a drop of each concentration of solution on a slide. I put sperm onto the slide in the 
middle of the copper-chloride solution. I then observed the sperm under a microscope for activ
ity. It was found that all the sperm died, resulting in a 0% fertilization rate, for all molarities 
from 1M to 111 ,000,000M. I then put the sperm and eggs in the presence of the 1/10,000,000 
solution, and observed them under the microscope. The fertilization rates were 37± 9%. I 
repeated this experiment several times. The fertilization rate for the eggs and sperm not in the 
presence of copper-chloride was 98± 2%. This shows that copper-chloride has a serious nega
tive effect on the ability of sea urchins to reproduce. 

2737 

EFFECTS OF HOUSEHOLD PRODUCTS ON RADISH 
GERMINATION OF SEEDS. 

K.M. Nelson, K.K. Shimabuku, and Van Duzee (teacher) . Saugus High School, 21900 
Centurion Way, Saugus CA 9 1350. 

This study questioned the effects of household substances in radish growth using Uni-Gro 
Premium Organic Potting Soil and the cherry belle radish. Ten groups of six seeds were plant
ed in the soil in pots with or without three tablespoons of purified water, milk, vegetable oil, 
vinegar, and Coca- Cola. The pots were watered once a day and were exposed to sunlight eight 
hours a day for fourteen days. Seedling growth was recorded and showed that there was no vis
ible growth in the vegetable oil, vinegar, milk, and Coca-Cola pots. After seven days two to 
four seeds in the water pots had grown one fourth of an inch and after the full fourteen days 
they had grown to an average of one inch. These results suggest that water is the most likely 
substance of the five tested to stimulate the germination of the cherry belle radish, while the 
other substances seem to inhibit germination. 



Journal  of Student Research Abstracts · 2 5  

2738 

THE EFFECTS OF A SEISMIC STIMULATION ON TH E 
GROWTH PATTERN OF COWPEA PLANTS. 

Debbie Ing and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

Plants in our environment are often exposed to windy conditions. In various experiments 
conducted by Neel and Harris ( 197 1 )  and Jaffe ( 1 973), it was found that a seismic stimulation, 
which is often provided by the wind, causes plants to produce shorter, thicker stems in order to 
protect themselves from harsh, windy conditions. Short, thicker stems are less likely to bend 
and break as compared to tall slender ones. California Blackeye No. 5 Cowpea plants (Vigna 

sinensis) exposed to a seismic vibration were expected to grow less (shorter) than those unshak
en. A group of 10  cowpea plants were exposed to a daily 10  min. seismic stimulation for 8 days. 
The plants were attached, using duct tape, to a vibrating aquarium air pump that provided the 
"shaking". The control group of 10  plants was attached to another pump that was not turned on. 
It was calculated that the average overall growth for the control group to be 77.7 mm and 69.3  
mm for the shaken group. Although this supports my hypothesis, the t-value of 1 .6 showed that 
there was no significant difference between the average overall growths of the two groups. Six 
of the 1 0  plants in the shaken group grew less than the non-shaken ones. Factors that contributed 
to my unexpected results included the small containers the plants were grown in and the short 
period of time they were observed. If I were to repeat the experiment a third time, I would use 
bigger containers for the plants since they likely "max out" in height during the last two days 
of this experiment. Conducting the experiment for a longer period of time might also be better 
in showing a greater difference in the average overall growth rates of the plants . The first trial 
of this experiment was unsuccessful. Half of the experimental plants died, as well as 90% of the 
control ones, due to over watering, gnats sucking on the roots/chewing up leaves, and possibly 
contaminated soil. The data from the shaken plants that did survive in the first trial weren' t  able 
to fully support my hypothesis. 

2739 

TH E EFFECT OF A TABLET AND LIQUID FORM OF VITAMIN 
C ON ELODEA'S PHOTOSYNTH ESIS RATE. 

Stephanie Isorena and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to find out if plants, like humans, benefit greatly from 
an intake of nutrients such as vitamins. In this experiment, I tested if dissolving lemon juice (a 
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liquid source of Vitamin C) and one tablet of Vitamin C in water that Elodea canadensis was 
submerged in would increase Elodea 's photosynthesis rate. I predicted that an intake of Vitamin 
C would increase Elodea 's photosynthesis rate because vitamins are responsible for acting as 
co-catalysts that help speed up chemical reactions. The rate of oxygen production (volume of 
oxygen produced during a certain period of time) is one indication of the photosynthesis rate. I 
measured Elodea 's photosynthesis rate by counting the number of oxygen bubbles Elodea pro
duced in a five-minute interval. The faster the photosynthesis rate, the more oxygen a plant pro
duces. In my previous experiment, I tested if Vitamin C tablets would increase Elodea 's photo
synthesis rate. I predicted that the Vitamin C tablets would increase Elodea 's photosynthesis 
rate. My results showed that a Vitamin C tablet produced a slower photosynthesis rate than that 
of the control (with the absence of a Vitamin C tablet) . The Vitamin C tablets I used did not 
completely dissolve in water, so perhaps that is why my results did not justify my hypothesis. 
Because of my previous results, I retested the same Vitamin C tablets on Elodea 's photosyn
thesis rate. Citrus fruits such as lemons are an excellent source of Vitamin C, so I extracted 1 5  
milliliters o f  lemon juice per tube to test as a liquid source of Vitamin C as well since the tablets 
did not seem water completely water soluble. My results from this experiment did not support 
my hypothesis in this experiment. I predicted that both a Vitamin C tablet and lemon juice dis
solved in water that Elodea was submerged in would produce a faster photosynthesis rate than 
Elodea 's control photosynthesis rate. My results showed that a Vitamin C tablet and lemon juice 
produced slower photosynthesis rates than that of the control. My statistics showed that Vitamin 
C did not increase Elodea 's photosynthesis rate (x2 = 10.28 and 1 1 .64) . After these two exper
iments, I conclude that Vitamin C does not increase Elodea canadensis ' photosynthesis rate and 
that Elodea canadensis does not benefit from an intake of Vitamin C. 

2740 

EFFECTS OF DIRT ON SEA U RCHI N  FERTiliZATION. 
C .  M .  Farmiloe, M .  K .  Hensch and W. Van Duzee (teacher) . Saugus High School, 21900 

West Centurion Way, Saugus, CA 9 1 350. 

The purpose of this study was to test the effects that dirt would have in the sperm-egg inter
action of the sea urchin S. purpuratus. Sea water comes in contact with dirt frequently, so it is 
possible that the particles of dirt could interfere with the fertilization of sea urchin eggs. First, 
some sea urchin eggs were fertilized by sperm without any interference several times. 98% plus 
or minus 2% were fertilized. Then, a small amount of dirt was put into cup of water, forming a 
dilute, cloudy solution. A few drops of the solution were put onto a slide which already con
tained sea urchin eggs. Then, sperm was put onto the slide and the slide was observed through 
a microscope. Out of 50 eggs, 45 were fertilized, while five were not. This test was done two 
more times .  In those tests , 46 and 43 eggs were fertilized respectively. The dirt particles 
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appeared as small dots in several places on the slide. Some sperm often crowded around these 
particles. The results of these tests suggest that the presence of silt in water does not have too 
much of an impact on the sperm-egg interaction of sea urchins. But the particles may impede 
the sperm on their path to eggs and decrease the rate fertilization. In the three tests that were 
done, the percentages of fertilization were 90%, 92%, 86%, with an average of 89%. 

2741 

THE EFFECTS OF BETA CAROTENE ON ARGOBA CTERIUM 
TUMEFACIENS. 

Sean Rohrbach and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 958 3 1 .  

The purpose of this experiment was to determine if beta carotene can inhibit the growth of 
Agrobacterium tumefaciens. Beta carotene is a free radical scavenger and it protects against 
invading organisms such as bacteria. Therefore, beta carotene should kill the A. tumefaciens. 
My hypothesis was to see clear rings or zones of inhibition around the beta carotene disks, thus 
indicating the bacteria was killed in these areas. 1 soaked filter paper disks in beta carotene and 
placed them on nutrient agar plates. 1 found that there were no zones of inhibition around the 
disks after placing the plates in an incubator at 37 degrees Celsius for 24 hours. The bacteria 
grew entirely around all the disks on both of the plates. 1 concluded my hypothesis failed and 
beta carotene cannot kill bacteria. I came to this conclusion because all of the disks compared 
to the same as the water control. 

2742 

TH E USAGE OF MIRACLE GRO AS CHLORELLA MEDIA 

See V. Lee and Steve DeGusta (teacher) John F. Kennedy High School, 67 1 5  Gloria Dr. 
Sacramento, Ca 95 83 1 

The purpose of this experiment is to find out if commercial fertilizer, Miracle Gro, serve as 
a good growth media for the algae, chlorella. I used ten test tubes as the experiment and anoth
er ten as the control. In the experimental test tubes I poured 6ml of dissolved Miracle Gro 15-
30- 1 5  fertilizer. In the control test tubes, I poured 6ml of water. I pipette .8ml of chlorella into 
all twenty test tubes. I conducted my experiment for 1 1/2 week. After 2 days, I pi petted out and 
viewed each sample of chlorella from all twenty test tubes. Next I used the hemocytometer, a 
cell count apparatus, to count the average population of chlorella in each test tube. I took the 
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average of each test tubes and calculated the overall average of chlorella population. I counted 
the average population for each test tube every two days. Miracle Gro did serve as a good 
growth media for chlorella. I reject my null hypothesis (p<0.00 1) ,  therefore Miracle Gro does 

indeed work. 

2743 

EFFECTS OF ACID RAIN ON SEA URCH IN FERTILIZATION.  
A.J. Stroud, H.H. Hwang and Mr. Van Duzee (teacher) . Saugus High School, 21900 W. 

Centurion Way, Saugus, CA 9 1 350. 

This experiment tested the possible effects of acid rain on the fertilization of the sea urchin, 
S. purpuratus. It involved the testing of the sea urchin's sperm-egg interaction in different 
pH's. Sulfuric acid was used because most acid rain is made up of it. We created three differ
ent concentrations of solutions by adding 1 molal sulfuric acid to distilled water. The three 
ratios of sulfuric acid to water were 1 : 100, 1 : 10,000, and 1 : 1 ,000,000. Their pH's were 1 .6, 
4.04 and 6 .3  respectively. We observed that all of the sperm died while trying to fertilize the 
eggs in the sulfuric acid solutions. In the control, all of the sperm in the distilled water with
out sulfuric acid survived. We concluded that the sperm died because of the acidity of the 
water. The results suggest a pH change such as one caused by acid rain could be devastating 
to the S. purpuratus urchin. If acid rain changes the pH of the surrounding seawater, it could 
kill the sperm of the urchins. 

2744 

TH E EFFECTS OF ELECTRIC FI ELDS ON TH E GROWTH OF 
YEAST. 

Candy Wah Yu and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine if electric fields inhibit the growth of 
yeast. In this experiment, I found that a 4000N/C electric field inhibits the growth of wild hap
loid yeast cells (Saccharomyces cerevisiae) of the mating type "a" (strain HAO) . I hypothe
sized that electric fields would affect the growth yeast cells by interfering with the production 
of ATP and the intake of sugar through active transport. Perhaps the charge from the electric 
field altered the movement of charged particles through the cell membranes, To establish a 
known number of cells in each dish, cell dilutions were spread on petri dishes containing YED 
agar. The experimental dishes were exposed to a 4000N/C electric field, an electric field 
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greater than the field o n  the surface of the earth but less than the field inside a television set, 
created by connecting two metal plates to a 6 volt battery. The number of colonies on each 
plate was counted after several days. In two out of three trials, fewer colonies resulted on the 
experimental dishes than on the control dishes. I was able to conclude that the fewer number 
of colonies in these trials was a result of the electric field (trial 1 :  x = 4.02, p<0.00 1 ;  trial 2: x 
= 2 1 1 .72, p<0.001 ;  trial 3 :  x = 0.357, 0.5<p<0.9). However, recent and hurried data seem to 
conflict with previous data and analysis. 

2745 

PHOTOPERIOD, ACETIC ACID AND BIOLUMINESCENT 
DINOFLAGELLATES. 

Zachary Joe and Stephen DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

This series of experiments dealt with the family of marine plankton known as dinoflagellates, 
and with the ability of some members of the family to produce their own light (to produce bio

luminescence). This light is normally a brief bluish flash lasting about . 1 s,  and is stimulated 
when the dinoflagellate's cell wall is mechanically disturbed. The light is produced through a 
catalytic reaction involving the enzyme luciferase and the substrate luciferin. The first experi
ment examined the effects of acetic acid upon the photosynthetic bioluminescent dinoflagellates 
Pyrocystis fusiformis. It was found that acetic acid (5% pure vinegar) could chemically stimu
late the dinoflagellates, making the dinoflagellates "glow" over an extended period of time. This 
glow initially is bright but fades over a gradual period of time (usually 1 0-20 seconds), as 
opposed to the . 1 s  "flash" which happens through normal mechanical stimulation. The second 
experiment tried to determine whether different photoperiods affected the duration of this glow. 
We set up ten cultures of dinoflagellates on a 14-hour photoperiod ( 1 4  hours of light. and 10  of 
dark) and ten cultures of dinoflagellates on a 1 0-hour photoperiod. We utilized th� new chemi
cal stimulation to induce a dinoflagellate glow, and used a crude homemade grease-spot pho
tometer to compare the intensity of the glow with that of a standardized light bulb. We timed 
the glow from the initial stimulation until the glow's intensity was the same as that of the light 
bulb. Analysis of the data and statistics strongly supported the hypothesis that the 1 4-hour 
dinos' glows were significantly longer in duration. The exact reason for this is not known, but 
the longer exposure to light may have provided more energy with which to manufacture 
luciferin, thus allowing longer glow durations. 
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2746 

EFFECTS OF MElAlEUCA AlTERNIFOliA Oil ON E. COLI. 
Neil Lum and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Drive, 

Sacramento, CA 9583 1 

This experiment was designed to see if the Melaleuca alternifolia has any bacteria inhibiting 
properties. This experiment was to find a new alternative way to inhibit bacteria instead of using 
antibiotics . To find out if the 100% tea tree oil inhibited the growth of E. coli I plated out some 
agar inoculated with E. coli and then placed discs treated with the tea tree oil onto the agar. I 
also put in discs treated with oil and discs treated with tetracycline in the plates. The results of 
the experiment were that each disc treated with tea tree oil had a zone of inhibition around it. 
The diameter of the zone of inhibition ranged from 1 .0 em to 1 .4 em. The average was 1 .2 em, 
while the range was .4 em. The tetracycline also had a zone of inhibition around it. It ranged 
from 1 .9 em to 2.5 em and had an average of 2.0 em. The oil discs had no zone of inhibition 

around them. From my first experiment I was able to show that tea tree oil does inhibit the 
growth of E. coli. This experiment showed that there is a significant difference between the 
effectiveness of tea tree oil and tetracycline. The tetracycline is more effective than the tea tree 
oil (t = 10 .8  and p < .001) .  The Crisco oil control showed that the active ingredient in the tea 
tree oil was not the oil substance. 

2747 

THE EFFECTS OF THE ENZYME PEPSIN ON PROTEIN 
DIGESTION. 

Tammy Phung and Steve DeGusta (teacher) . John F. Kennedy High School. 67 1 5  Gloria Dr. 
Sacramento, CA 9583 1 

The purpose of this experiment was to determine whether or not the enzyme pepsin has any 
effects on protein digestion. In order to carry out this experiment, I used JELL-0© as a medi
urn because it contains the protein gelatin. There were two (2) groups :  experimental and con
trol. The control group was exposed to pepsin while the experimental group wasn' t. After the 
medium was prepared, I made 16 wells, each with a 5mm initial diameter. I later injected the 
experimental group of wells with 0.01 percent concentrated pepsin with hydrochloric acid, 
sodium bicarbonate, and water. After the injections of these ingredients, the JELL-0© was left 
standing for an hour. After an hour, I measured the final diameters of each well. The wells with 
the biggest final diameter suggests that its content has the most effect on pepsin during protein 
digestion. This was done to see which pH substance works best with pepsin; hydrochloric 
(pH=2), sodium bicarbonate (pH=9), and water (pH=6) .  I hypothesized that the lower the pH, 



Journal  of Student Research Abstracts · 31 

the more effect it has on protein digestion. The data I got further confirmed my hypothesis. (T
test p>0.01 ,  accept my null hypothesis.) The wells with the lower pH had more diameter when 
compared to the wells with the higher pH. As expected, the wells that contained water did not 
have any difference in the final diameter, because water is a neutral substance that doesn' t  have 
any effect on protein digestion. 

2748 

EFFECTS OF DETERGENT ON SEA U RCHI N  FERTI LIZATION. 
N .  R .  Pontecorvo, R .  K. Seals and W. Van Duzee (teacher) . Saugus High School, 2 1 900 W. 

Centurion Way, Saugus, CA 9 1 350. 

The experiment conducted tested the possible effects of laundry detergent in the process of 
fertilization in the sea urchin S. Purpuratus. This was to demonstrate how everyday house prod
ucts, such as laundry detergents, may disturb sea-life. Urchin eggs and sperm were combined 
without any detergent, leaving a control value of 98%±2%. The solution of sperm was then 
mixed with a 1 000 mL: 1 g  solution of water and dry detergent respectively. The fertilization rate 
was also at 98%±2% in several experiments, so the solution was changed to a 1 00 mL: 1 mL 

ratio of water to detergent. Several consecutive attempts at this concentration yielded a much 
lower fertilization rate of around 45%±5%. These results demonstrate that at a high enough con
centration, normal laundry detergent can cause interference with the fertility rate of sea urchins, 
although it is not likely that there will ever be a one hundred: one ratio of water to detergent in 
a large body of water. 

2749 

DETERMINING I F  TH E H EAD AND TAIL  REGENERATES OF 
TRANSVERSELY CUT PLANARIA WILL SHOW STATISTICALLY 
SIGNI FICANT RETENTION OF TH EIR PRIOR TRAIN ING. 

Cyrus Dot Kwong and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine if the head and tail regenerates of trans
versely cut planaria will show statistically significant retention of their prior training. After suc
cessfully training 1 5  planaria to turn right 64% of the time in a previous experiment using a neg
ative stimulus (shock), I transversely cut (across the middle) these planari ans and allowed them 
to regenerate into complete organisms. I then tested 15 control (untrained) planarian head 
regenerates, the 1 5  control planarian tail regenerates, the 1 5  experimental (previously trained) 
planarian head regenerates, and the 1 5  experimental planarian tail regenerates by running them 
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through the Y-maze without any negative or positive stimulus's and recording how many times 
they turned right or left. In my statistical analysis, I found that the experimental (previously 
trained) planarian head regenerates turned right 62% of the time (x2= 35.52, p<.OOI .), and the 
experimental planarian tail regenerates turned right 59% of the time (x2= 18.03, p<.00 1 ) .  Thus 
the experimental planarian head regenerates retained 97% of its memory and the experimental 
planarian tail regenerates retained 92% of its memory. 

2750 

EFFECTS OF OLD ENGLISH LEMON OIL FURN ITURE POLISH 
ON SEA U RCHI N  FERTILIZATION 

J .B .  Kaericher, M.A. Holmquist and W. Van Duzee (teacher) . Saugus High School, 21900 
Centurion Way, Saugus, CA 9 1350. 

The purpose of this study was to examine the effects of lemon oil furniture polish on the fer
tilization of the sea urchin Strongylocentrotus purporatus. First a mixture was created of one 
part furniture polish to ten million parts water to recreate the concentration in the ocean, This 
solution was added to the seawater solution where the sperm-egg interaction was to occur for 
the experimental groups. Next, the sperm and eggs were added and fertilization was allowed to 
occur. Under a microscope, the percent fertilization was recorded. The experiment was repeat
ed four times .  The fertilization rate of the control value was 98%+-2%, while the furniture oil 
reduced the fertilization rate to 88%+-3%.  These test results indicate that Old English lemon oil 
furniture polish partially inhibits the fertilization of the eggs of the sea urchin 

Strongylocentrotus purporatus. 

2751 

EFFECT OF COLORED LIGHTS ON PLANT GROWTH 
Kelly Kurtz, Andrew Batenhorst. Teacher: W.P. VanDuzee Saugus High School, 2 1 900 

Centurion Way, Saugus, CA 9 1 350 

This experiment was performed to determine the effect of yellow, green, blue, and purple 
light on the growth and development of the scarlet globe radish plant, Raphanus sativus. Plants 
in the experimental group were placed under yellow, green, blue, and purple. The control 
groups of plants were placed under white light. Factors like amount of fertilizer, amount of 
water, amount of light, and temperature were kept constant. Over a time period of appro xi
mately twelve days, substantial changes took place between the groups of plants. The radish 
plants in the control group had about eight plants growing with each plant being about seven 
centimeters high. Under the purple light, the radish plants grew to an average height of three 
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centimeters and mold was noticeable on the sides of the soil within the pots. For the blue light 
plant, there were numerous plants about four and half centimeters tall with a very small 
amount of mold present. Next, the green light radish plants were about two centimeters tall 
with slight amounts of mold present. Lastly, the yellow-lighted radish plants were about four 
centimeters tall and no mold was present. The experimental groups' soil was damper than the 
control group; showing that less water was being used and not as much growth was occurring. 
These results indicate that radish plants grow best under white light, while colored lights seem 
to have a negative impact on the growth and development of radish plants. 

2752 

EFFECTS OF RADIATION ON FUNGI.  
Joey Kuo and Steve DeGusta (teacher). John F. Kennedy High School, 671 5  Gloria Drive, 

Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine whether bread mold, Rhizopus Nigicans 

will show reduced mycelial diameter expansion after exposure to radiation. Cultures of 
Rhizopus were grown and put into petri dishes. Petri dishes were separated into four main 
groups: Control, 2 seconds, 4 seconds, and 6 seconds. The control was not radiated, while the 
rest were radiated at their respective times. Each group contained 3 petri dishes and was radiat
ed in a microwave at high voltage. The independent variable was the amount of time that each 
group was radiated. The constant variable was the level of radiation or kilovoltage received by 
the Rhizopus. From a culture of Rhizopus, transfer the size of hole puncher circle of Rhizopus 
into a petri dish containing agar. Then radiate the four main groups of Rhizopus for the corre
sponding times depending upon the group. Results were measured by placing a ruler over the 
whole mycelial diameter expansion of Rhizopus and dividing it by 2. Results show that 
Rhizopus exposed to the longest period of radiation have reduced mycelial growth, since there 
was a significant difference of at least 5 millimeters between the control and the 6 seconds. As 
results indicated, Rhizopus exposed to the longest period of radiation showed the least mycelial 
growth. This is because radiation from the microwave killed most of the fungi. So the longer 
Rhizopus was radiated the less mycelial growth it had. 
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2753 

THE EFFECTS OF PETROLEUM JELLY ON COWPEA PLANTS 
(VIGNA S INENSIS).  

Clifford F. Lau, Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of my investigation was to determine i f  petroleum jelly effected the water con
sumption of cowpea plants (Vigna sinensis) . Petroleum jelly, an oil based product was applied 
to the underside of cowpea plant leaves where the stomata are located. The stomata are pore like 
openings where transpiration occurs. I hypothesized petroleum jelly would decrease the amount 
of water consumed daily. In literature read, 99% of a plant's water is lost through the stomata, 
so the application of petroleum jelly would seal water in the plant. Cowpea plants were indi
vidually grown, uprooted, and its secondary roots were cut off before the plants were placed in 
the test tubes. In the first trial, the cowpea plants were allowed 17mL of water daily for six days 
and measured with a graduated cylinder once a day for the amount of water consumed by each 
plant. The experimental cowpea plants consumed an average of 0.82mL of water daily com
pared to an average of 1 .05mL of water daily by the control plants. Through t-test (t=3.8 ;  
p<0.0 1 )  there was a significant difference caused by the petroleum jelly. In the second trial, the 
cowpea plants were allowed 17mL of water and measure with a graduated cylinder after the 
sixth day. The water was only measured after the sixth day to reduce the percent error. The 
experimental cowpea plants consumed an average of 0.98mL of water, while the control cow
pea plants consumed and average of 1 .47mL of water. Again using t-test (t=8.2; p<OOO. l )  there 
was significant difference. Thus, I was able to conclude petroleum jelly does decrease the water 
consumption of cowpea plants. 

2754 

THE CONDUCTIVITY OF VARIOUS SIZE BU ILLON CUBES. 
Raymond Tjen-A-Looi, Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 

Drive, Sacramento, CA 9583 1 

In this experiment, the main objective was to test if the conductivity of buillon cubes in dis
tilled water would increase if the total surface area is increased while the total volume stays 
constant. Bouillon cubes have a high salt content and work as cell models. When the cubes are 
placed in distilled water, they will start to dissolve, releasing sodium and chloride ions. I used 
buillon cubes cut into various size blocks; (measurements are in centimeters) one block- 1 .3 x 
1 .3 x 1 . 3 ,  2 blocks- 1 . 3  x 1 . 3  x .65, 4 blocks-1 .3  x.65 x .65 and blocks-.65x.65x.65. After con
necting the conductivity probe, the CBL system and the TI graphing calculator, I placed the 
conductivity probe into the water with one block of 1 .3cm x 1 .3cm x 1 .3cm. Stirring the water 



Journal  of Student Research Abstracts · 3 5  

for 8 0  seconds, I let the system measure the amount of conductivity given off by the blocks. I 
did four trials for each of the various size blocks. Most of results were as expected. I did one 
trial with no blocks in the water. The average rate of conductivity per second for 1 block was 
46. 1 3 9  uS/s, for 2 blocks it was 83 .605 uS/s, for 4 blocks it was 77.994 uS/s, for 8 blocks it 
was 106.330  uS/s and for no blocks it was 0 uS/s. I did not expect the rate of conductivity per 
second for 4 blocks to be less than the rate for 2 blocks. I may have hit one of the blocks while 
stirring causing a disruption in the reading on a couple trials which results in a different aver
age. The blocks may have stacked on top of each other or next to each other preventing them 
from dissolving properly and defeating the purpose of an increased surface area. However, 
looking at the expected results, as the total surface area of the blocks increased while the total 
volume stayed constant the conductivity increased. Concluding from these results, to obtain 
maximum conductivity the blocks should be smashed to crumbs and bits before placing in 
water. Since we used bouillon cubes as cell models, I can conclude that ability is greater for 
smaller cells to exchange materials with its environment. 

2755 

TH E EFFECTS OF DIFFERENT LIGHT INTENSITIES AND PH 
LEVELS ON TH E PHOTOSYNTH ESIS RATE OF ELODEA 

Matthew R.  Lee and Steve DeGusta (teacher). John F. Kennedy High School, 671 5  Gloria 
Dr. , Sacramento, CA 9583 1 .  

In a series o f  experiments completed, the intentions made were to increase the photosynthe

sis rate of the water plant, Elodea, to make more oxygen for possible future inhabitation of the 
moon. I used IDem long Elodea sprigs either submerged in a. 5% sodium bicarbonate solution 
(for the different intensities of light) or different pH level solutions (for the different pH level 
solutions) inside test tubes and counted the number of 02 bubbles that were emitted from the 
cut Elodea stem. In the first experiment, two light intensities of light were used, one made with 
a 3 0-watt light bulb lamp and the other with a 75-watt light bulb lamp at a 30cm distance. 
Temperature of 79 degrees Fahrenheit was the same for all trials. The 30-watt lamp made the 
Elodea produce from 35 to 74 bubbles and the 75-watt lamp made the Elodea produce from 89 
to 3 65 bubbles per trial in the different intensities of light experiment. In the next experiment, 

three pH levels were used: 5 .  7, -8 .2, and 9 .4. The pH levels were made using either 5mL of vine
gar, water, or sodium hydroxide (NaOH) combined with 50mL of water. A .5% sodium bicar
bonate solution was added to each of these solutions increase the amount of carbon dioxide in 
the solution to let the plant "breathe easier" so the photosynthesis rate wouldn't  be too slow to 
count. For the pH level experiment, a 30-watt lamp was used to give the elodea sprig being test
ed light for the photosynthesis process. The 5.7 pH level produced from 22 to 575 bubbles for 
9 trials .  The 8.27 pH level produced from 0 to 80 bubbles for 9 trials. The 9.4 pH level produced 
from 0 to 2 1  bubbles for 9 trials. From this data, there is a significant difference in the amount 
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of oxygen produced from a higher intensity of light and a lower pH level. Therefore, as light 
intensity increases, the higher the photosynthesis rate of Elodea. And as pH level is reduced, the 
higher the photosynthesis rate of Elodea. (p > 0.001 )  

2756 

WOLFFIA BOREALIS GROWTH I N H IBITED BY COPPER 
SU LFATE. 

Steven K. Lee and Steve DeGusta (teacher) . John F. Kennedy High School, 675 1 Gloria 
Drive, Sacramento, CA 9583 1 .  

In this experiment, Wolffia borealis (duckweed) was tested to see i f  10  parts per million of 
copper sulfate (CuSO 4) would inhibit reproduction. Duckweed, a small water plant, reproduces 
rapidly. Ten fronds of W. borealis were put in de-chlorinated tap water. Copper sulfate (CuS04) ,  
a toxic material, was added to duckweed water to see if  the reproduction would be inhibited. 
The methods used were counting fronds to record the daily growth of the duckweed. The results 
show that the copper sulfate did inhibit the growth of the duckweed and is verified with chi 
square calculations. The p value was 0.3 and gives a three out of ten probability; therefore, 
results were not due to chance. The experimental group (copper sulfate) of Wolffia borealis 

reproduced anywhere from none to two fronds over the nine-day period. The control group (no 
copper sulfate) did reproduce an average of seven fronds and a maximum of eleven fronds over 
the nine-day period. Modifications such as replenishing of water, copper concentration, light 
duration and intensity, and type of duckweed used were made based on two previous experi
ments. Conductivity measurements were taken using the CBL, TI 83 calculator, and conductiv
ity probe, but data gathered is inconclusive. In conclusion, the copper sulfate inhibited the 
reproduction of the W. borealis 

2757 

ACCELERATION OF BEAN PLANT GROWTH BY 
MAGNETIC FIELDS. 

Michael Maga and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to see if magnetic fields would accelerate the growth of 
the Contender bean plant. I started the experiment by planting twenty seeds, ten in a control and 
ten in an experimental group. I then let the two groups grow for seven days, without treatment, 
until most ( 1 6+) of the plants had sprouted. I let them grow untreated because I wanted to know 
if there were any defective seeds. Once most of the bean plants had germinated I applied the 
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treatment, magnetic fields directed to be at a right angle to the root growth. After four days of 
measuring the two groups, I found the experimental group showed significantly more growth 
on average then the control group. I then applied T-test to make sure this increased growth was 
not by chance. T-test gave a value of 3 . 1 ,  which made the probability of my findings due to 
chance less then one in a hundred. With this data I then concluded that in this case magnetic 
fields accelerated the growth of the Contender bean plant. 

2758 

TH E EFFECTS OF CARBON DIOXI DE GAS ON AI R 
TEMPERATU RE. 

Brandon Steven Tom and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  
Gloria Dr. , Sacramento, C A  9583 1 .  

The purpose of this investigation was to determine if carbon dioxide (C02) gas caused air 
temperature to rise. I went about solving this problem by setting up three clear, plastic, two-liter 
bottles that had thermometers inside each of them. Bottle 1 was the control which had no added 
C02 gas, bottle 2 had one tablet of Alka Seltzer® worth of C02 gas in it, and bottle 3 had two 
tablets of Alka Seltzer® worth of C02 gas in it. To get the gas into the two-liter bottles, I first 
filled a 16oz. plastic bottle with 490 ml of water. Then depending on which two-liter bottle I was 
transferring gas into, I dropped the corresponding number of tablets into the water and quickly 
covered the nozzle with a round balloon. I allowed all of the C02 gas, produced from the reac
tion of Alka Seltzer® and water, to flow into the balloon. I pinched the outlet of the balloon 
tightly, took it off the nozzle of the bottle, let the C02 gas leak out into its corresponding two
liter bottle and plugged the bottle with a rubber stopper. After the C02 gas was successfully 
transferred into bottles 2 and 3, 1 shined lamps on all three of the two-liter bottles for thirty min
utes-a sufficient amount of time for the temperature to rise inside each. I then took the air tem
perature inside each of the tubes. My results showed that bottle 1 rose to an average temp. of 
27.42 degrees Celcius, bottle 2 rose to an average temp. of 30. 3 1  degrees Celcius and bottle 3 
rose to an average temp. of 33.07 degrees Celcius .  These results showed that there was a sig
nificant difference between the air temperatures in bottles 1 and 2 (t= 1 4.5,  p<0.001 )  and the air 
temperatures in bottles 2 and 3 (t= 1 3.32, p<0.001) .  From these results, I can draw the conclu
sions that C02 gas causes air temperature to rise and also that the rise in air temperature is 
directly proportional to the amount of C02 gas present. 
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2759 

DO B RI NE SHRIMP HAVE A PREFERENCE FOR GREATER 
LIGHT I NTENSITIES? 

Ryan Tong and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this experiment was to see whether brine shrimp prefer greater light intensi
ties to lesser light intensities. In order to test this, I placed 30 brine shrimp into a petri dish and 
covered one half of the dish with a colored light filter of single-layer thickness, and the other 
half with a colored light filter of double-layer thickness. I then illuminated the dish, and I 
observed which intensity of light the shrimp preferred by counting the number of shrimp on 
each side of the dish at the end of a three-minute testing period. After each trial was complet
ed, I totaled the shrimp on both sides by removing one shrimp at a time from the testing dish to 
a second dish, counting each shrimp as I transferred it. After each count, all of the shrimp were 
returned to their original dish so that the next trial could be performed. The temperatures of both 
sides of the petri dish were taken before each trial. I tested three different colors and performed 
three trials on each color. The results of this experiment indicate that brine shrimp do have a 
preference between greater and lesser intensities of light. I found that light intensity and the 
number of shrimp attracted to that light are directly proportional. As light becomes more 
intense, a greater number of shrimp are attracted to the light. On the yellow light test, 34.3% of 
the shrimp stayed on the lesser-intensity side of the dish. On the green light test, 28.0% of the 
shrimp stayed on the lesser-intensity side of the dish. Finally, on the purple light test, only 
22.0% of the shrimp stayed on the lesser-intensity side of the dish. Overall, the shrimp preferred 
greater intensities to lesser intensities . The reason that brine shrimp prefer greater intensities to 
lesser intensities may be that they have become accustomed to white light since it is present in 
their natural environment (moonlight and sunlight are white). If brine shrimp are attracted to 
light for navigational purposes, as insects are, then they may be using the white light as a guid
ing device. If this is so, then they would most likely disregard other colors that were not white, 
because these colors would lead them off course. This experiment attempts to address and 
answer many of the questions regarding brine shrimp and light. 
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2760 

USING PAPER CHROMATOGRAPHY TO DETECT 
PTERID I N ES I N  DROSOPHILA MELANOGASTER 

Nicole K. Yamada and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 9583 1 .  

This investigation explored the use of paper chromatography to observe the biochemical 
characteristics of Drosophila melanogaster. The first part of the experiment determined if paper 
chromatography can be used to detect the seven typical pteridines in wild-type Drosophila 

melanogaster. The second part of the experiment determined if paper chromatography can be 
used to identify Drosophila heterozygote carriers of the white-eye mutation. The same proce
dure was used for both parts of the experiment. Single, whole flies (wild-type in Part I, het
erozygous for red and white eyes in Part II) were crushed at 1 .2 em intervals along the edge of 
a piece of Whatman no. 1 filter paper. The paper was formed into a cylinder and stood in a sol
vent mixture of isopropyl rubbing alcohol and 1 %  ammonia. The chromatogram was allowed 
to develop in the dark for approximately six hours and then viewed with an ultraviolet light. The 
results of Part I revealed three fluorescent pigments which were indicative of the pteridines 
drosopterins, isoxanthopterin, and xanthopterin. A fourth pigment appeared to be a mixture of 
the remaining four (of the expected seven) pigments that did not separate from one another. 
These results indicated that paper chromatography can be used to detect the pteridines of 
Drosophila, but it may not be possible to isolate all seven pteridines. The results of Part II 
revealed that it is possible to use paper chromatography to identify Drosophila heterozygotes. 
The chromatographic patterns of the flies heterozygous for red and white eyes revealed the 
absence of isoxanthopterin and a decreased concentration of drosopterins .  Although those flies 
showed no outward indication of their mutation, their chromatograms revealed an obvious 
change in their biochemistry. The results of this investigation imply that chromatography can be 
used to test human beings who may be heterozygous carriers of genes for their own types of 
mutations. Although DNA testing has proven to be a very accurate and complete way to test for 
heterozygosity, chromatography may be used where the technology and resources for DNA test
ing are unavailable. 
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2761 

EFFECTS OF ELEVATED CARBON DIOXIDE LEVELS ON 
POMACEA CANALICULATA HERBIVORE. 

Lea Yamashita, and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to investigate the ways that organisms might respond to 
the increasing concentration of carbon dioxide in the Earth's atmosphere. Specifically, I tested 
the prediction that the rate of insect feeding will be changed by testing how apple snails, 
Pomacea canaliculata, respond to feeding on elodea plants grown in an enriched carbon-diox
ide atmosphere. During this experiment, I fed apple snails their usual food source, Elodea 

anacharis. The elodea plants were grown in environments of two types. One set of plants were 
grown under ambient levels of carbon dioxide, the other was grown in an atmosphere with 
increased carbon dioxide levels. I exposed the one group of plants to higher levels of carbon 
dioxide by use of sodium bicarbonate. The two groups of plants were otherwise matched for all 
environmental variables (temperature, light, etc.). The control group of water snails were fed 
leaves from elodea plants grown in an atmosphere with normal levels of carbon dioxide. The 
experimental group was fed leaves from plants grown in the environment with increased levels 
of carbon dioxide. After collecting data, my results supported my hypothesis, in that the exper
imental group of water snails had a significantly higher rate of feeding. Statistical analysis later 
showed that there was in fact a significant difference in the rate of feeding among the experi
mental and control group. It was then concluded that the water snail's rate of feeding increases 

when fed plants grown in increased levels of carbon dioxide. 

2762 

EFFECTS OF GIBBERELLIC ACID ON WISCONSIN FAST 
PLANTS. 

Stacey Yokoyama and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this study was to determine the effects of Gibberellic acid o n  Wisconsin Fast 
Plants . To simplify the study, I broke my investigation into two separate parts. In part I, I test
ed to see if treating the rosette Wisconsin Fast Plants (rapid growing dwarf plant) with gib
berellic acid would cause the stems to experience stem elongation. In part II, I tested to see if 
treating the basic type Wisconsin Fast Plant with Gibberellic Acid would induce premature 
flowering. I planted both the basic type and rosette type following the exact same methods and 
exposed both types to fluorescent lighting 24 hours a day. For each type, I planted twenty-four 



Journa l  of Student Research Abstracts · 41 

seeds as  experimentals and twenty-four seeds as controls. After four days, I treated all experi
mental plants (both rosette and basic) with gibberellic acid (1 00 ppm) using a small dropper. 
After nineteen days, I found the average height of the rosette controls was 23.5mm while the 
average height of the rosette experimentals was 19.7mm. This data contradicted my hypothesis 
that gibberellic acid would cause stem elongation. I also found the average height of basic con
trols was 1 34.5mm while the average height of the basic experimentals was 1 6 1 .5mm. There 
was a height discrepancy of 27mm, which supported my hypothesis. However, after using t-test, 
I found there was no significant difference in heights of both the rosette (t = 1 .06, p > . 1 )  and 
basic type (t = 1 .04, p > . 1) .  

In part III, I recorded the number of fully opened blossoms. The basic type experimentals 
began blossoming on the 14th day, one day sooner than the controls. The number of experi
mental blossoms increased for five days and began decreasing on the 1 9th day. The number con
trol blossoms also increased for 5 days but began decreasing on the 20th day. However, accord
ing to chi-square, the difference was only due to chance variation (x2 = .05 ,  p > .9). 

2763 

THE EFFECTS OF BACillUS TH URINGIENSIS ON VARIOUS 
SIZES OF WAX WORM lARVAE. 

Rhiannon R.  T. Chandler and Steve DeGusta (teacher). John F. Kennedy High School, 671 5  
Gloria Dr., Sacramento, CA 9583 1 .  

For the last hundred years, biological controls have been widely accepted as healthier alter

natives to pesticides. In this experiment I used the biological control Bacillus thuringiensis 
(B .t.) as a biological control for Galleria mellonella, or Greater Wax Moth larvae. In my previ
ous experiments, I determined that B .  t. was more effective in killing smaller larvae than larger 
larvae, and that size was the most important factor (as opposed to age) in the effectiveness of 
B .t. as a biological control. In this experiment, I wanted to find out exactly what point (in size) 
B .t. stopped being an effective biological control of wax larvae. To do this I used four groups; 
1 1- 13mm, 14- 1 6mm, 1 7- 19mm, and 20-22mm. For each size there was both a control and 
experimental group each containing six larvae. I fed each group a mixture of bran and honey 
for five days. In the mixture for the experimental groups I included B .t. I hypothesized that for 
the experimental groups I would see an increase in survival rate as the size of the larvae 
increased, thus the largest groups 20-22mm would have the highest survival rate. My hypothe
sis was correct. The smallest group l l - 1 3mm had a survival rate of just 1 3 % , the 14- 16mm 
group had a survival rate of 33%, the 17-1 9mm group had a 50% increase in the survival rate 
to 83%, and the last group 20-22mm had a 100% survival rate. Based on my results and my 
knowledge that larvae nearing pupation do not eat as much as smaller larvae, I have concluded 
that B .t. is not an effective biological control for wax larvae if the larvae are over 1 6mm long. 
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I believe that after 16mm wax larvae begin preparing for pupation and they take in less B .t. (in 
the food) proportionally to their body weight than smaller larvae do, thus the closer the larvae 
are to pupation the less likely it is that they will die from B .t. 

2764 

EFFICACY OF ST. JOHN'S WORT IN INHIBITING E .  COLI 
GROWTH. 

Elaine Fok and Steve DeGusta (teacher). John F. Kennedy High School, 67 15 Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this investigation was to determine the efficacy of the herbal supplement St. 
John's wort in inhibiting the growth of E. coli. It has been found that St. John's wort is a natu
ral antibiotic, effective against E. coli. It contains hyperforin and novoimanine, two antibiotic 
compounds that not only kill bacteria but stimulate the immune system to fight off the infec
tion. To test the effectiveness of St. John's wort against E. coli, melted Tryptic Soy Agar was 
inoculated with E. coli and allowed to solidify in petri dishes. Paper disks, which had been 
soaked in St. John's wort extract, were placed onto the solidified agar. Had there been any zones 
of inhibition, or areas with no bacteria growth, around the paper disks, the width of the zone 
would have been measured. Preliminary results showed St. John's wort to be ineffective against 
the growth of E. coli. Further investigation involved two other methods : St. John's wort was 
mixed into the melted agar and E. coli was streaked onto the solid agar; the melted agar was 
inoculated with E. coli and mixed with St. John's wort. The results of these trials concurred with 
the results of the initial trial: St. John's wort did not inhibit the growth of E. coli. 

2765 

EFFECTS OF GINKGO 1 000 - PLUS GINSENG! ON 
LUMBRICUS TERRESTRIS. 

Howard Cheng and Stephen DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 
Dr., Sacramento, CA 9583 1 .  

The objective o f  the experiment was to test if the Ginkgo 1 000 - Plus Ginseng ! Which con
tains a Ginkgo Biloba extract, would be effective in increasing pulse rates in Lumbricus ter

restris. Among other things, the extract acts as an anti-oxidant, and bloodthinning agent. [The 
dietary supplement included Ginkgo Biloba (leaf), Ginseng (root), Gotu Kola (aerial part), Kola 
Nut Concentrate (seed), Schizandra (fruit), Ginger (root) , Rosemary (leaf), L-Phenylalanine, L
Glutamine.]  The experimental group entailed a group of 10 nightcrawlers that were submersed 

in a Ginkgo 1000 - Plus Ginseng ! solution for 15 minutes before their pulse rates were meas-
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ured. The control group also included 1 0  nightcrawlers that were immersed in spring water for 
1 5  minutes before their pulse rates were measured. The worms were sandwiched by two watch 
glasses whereby I could observe their pulse rate. Observations of how many pulses they had per 
minute was recorded as data. The data shows that the average pulses per minute in the experi
mental group was 3 3  beats, compared to an average of 3 1  pulses per minute. There was no sig
nificance in the results, and any effect observed was created by chance variation (t = 
0.958926603, p = 0. 1) .  The experiment showed the Ginkgo 1000 - Plus Ginseng ! was not able 
to increase the pulse rate in Lumbricus terrestris. As a follow-up on this experiment, I wanted 
to test Ginkgo 1 000 - Plus Ginseng ! as a memory enhancer. Since this Ginkgo supplement is 
supposed to improve memory as a result of improved blood circulation to nervous system, I 
hypothesized that there would be no memory improvement since the first experiment showed 
no significant effects. The experimental group entailed a group of 1 0  nightcrawlers that toiled 
for seven days in 500 grains of potting soil that had 1000 milligrams of Ginkgo 1000 - Plus 
Ginseng ! on the surface. The control group also included 1 0  nightcrawlers that were kept in 500 
grams of potting soil. The worms were then put through a T-maze for three consecutive times. 
Observations of how long it took them to complete each trial were collected as data. The data 
shows that the average times for the T-maze trials in the experimental group was lower (223 .5 
seconds in the first trial compared to 241 . 8  seconds for the worms in the control group; 1 97. 1 

seconds in the second trial compared to 227.0 seconds for the worms in the control group; and 
1 69.9 seconds in the third trial compared to an average of 214.7 seconds in the control group.) 
There was no significance in the results, and any effect was created by chance variation (t-value 
in the last trial was 1 .683595554, p= 0. 1) .  The experiment showed the Ginkgo 1 000 - Plus 
Ginseng ! was not able to improve memory in Lumbricus terrestris. 

2766 

ANTIBACTERIAl PROTEINS I N  FAT BODIES OF CRICKETS. 
Danny Seto and Steve DeGusta (teacher). John F. Kennedy High School, 67 15 Gloria Drive, 

Sacramento, CA 9583 1 .  

People are discovering different bacteria fighting substances that are present in natural sub
stances in our environment. One new discovery is the finding of antibacterial proteins in the fat 
bodies of insects. The purpose of my experiment was to find if the fat bodies in crickets inhib
it the growth of the bacteria Escherichia coli. My expected outcome of the experiment was that 
the fat bodies of crickets containing antibacterial proteins, will inhibit the growth of the bacte
ria E. coli. To devise my experiment I used the disk method. I used ten petrii dishes that con
sisted of nutrient agar and two sterilized fat bodies that were extracted from the abdomen of the 
cricket. To sterilize the fat bodies, I placed them in the autoclave to in sure contaminants would 
not. For controls, I placed one control disk water and one control disk of unsaturated oil (corn 
oil) on each of the individual petrii dishes. My results of the experiment showed that the fat bod-
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ies do not inhibit the growth of bacteria. E. coli bacteria had grown around the fat bodies on the 
surface of the nutrient agar. There are some of reasons maybe why there were no zones of inhi
bition. One reason is the concentration of the bacteria was to high and the fat bodies didn' t  have 
enough antibacterial proteins to inhibit the growth. Another reason is the strength of the fat bod
ies was too small therefore allowing the bacteria to grow. Another reason is the bacteria could 
be resistant to the antibacterial chemicals in the fat bodies. 

2767 

THE EFFECTS OF COLORED LIGHTS ON OXYGEN 
PRODUCTION I N  ELODEA. 

Vincent Wong and Steve DeGusta. (teacher) . John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 

In this experiment I wanted to see what color of wavelength works best in helping a plant in 
photosynthesis. In this experiment I added sodium bicarbonate (baking soda) to my colored 
water solution. By adding sodium bicarbonate, I gave the elodea extra carbon dioxide to use in 
the photosynthesis process. To decrease the baseness of my colored solution, I added vinegar. 
The vinegar helped drop the pH level of 8 .5,  to a pH level of about 7 to 7 .3 .  In doing this I made 
the solution to a point where I would be able to count bubbles coming out of the cut steam of 
the elodea when submerged in my color solution. 

When I did my experiment, the results greatly differed from the initial experiment. I was pro

ducing about 50 plus bubbles at 5 minute intervals, while in the first experiment I was only get
ting about 1 0  bubbles at 20 minute intervals. After subjecting the elodea various colors like red, 
purple and white light, I saw that red light helped the elodea produce the most bubbles. Red 
light produced 538 bubbles, while the control of just white light produced 528 bubbles. 

However, when doing the statistics on the number of bubbles produced by the elodea in the 
colored solutions, there was not a significant difference in the number of bubbles produced. The 
number of bubbles were all relatively close, so we cannot truly assert that red light really helps 
elodea the most in photosynthesis . 
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2768 

EFFECT OF TOBACCO ON TH E EATING HABITS OF SNAI LS. 
Michael Plescia and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to find out if snails prefer Skoal brand chewing tobacco 
over Romaine lettuce. To test this, seven snails were placed in seven separate containers . 3 .0 g of 
chewing tobacco was placed in one comer of each container, and a 3 .0 g piece of lettuce was 
placed in the opposite comer of each container. A control was set up by placing 3 .0 g of tobacco 
and 3 .0 g of lettuce a container without a snail. The amount of lettuce and tobacco consumed was 
found by weighing the containers each day. My calculations for the total amount of tobacco and 
lettuce consumed during the six days yielded t = -37 . 1 6  and p<O.OOl .  My t-test calculations for 
each separate day also yielded p<O.OOl ,  which means that the probability was less that 0. 1 %  that 
there was no significant difference between the amount of tobacco consumed by the snails and 
the amount of lettuce consumed by the snails. These results showed that the snails consumed a 
significant amount more of the lettuce, indicating that the snails prefer lettuce over tobacco. The 
raw data also showed that the snails almost completely disregarded the tobacco altogether. 

2769 

DOES RED PLASTIC MULCH ACCELERATE ABOVE-GROUND 
GROWTH I N  COWPEA PLANTS? 

Kelly You and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine if cowpea plants that were grown under far
red reflecting mulch would undergo a greater acceleration in above-ground growth than cowpea 
plants grown under black mulch. My basis for conducting a second experiment was to re-test 
the idea that far-red light stimulates a plant's phytochrome to accelerate above-ground growth. 
To test the effect of far-red light on cowpeas, three groups of Vigna sinensis were grown under 
identical conditions, with the experimental group being the cowpeas grown under red mulch. 
The two other groups, 1 )  cowpeas grown under black mulch, and 2) cowpeas grown under no 
mulch, served as controls to test the effect of mulch color, and the effect of mulch versus no 
mulch, respectively. Circles with a diameter of 2.5 em, were cut in the mulch to allow the plant 
to grow through the mulch. For optimum mulch coverage, tiny plastic circlets were placed 
around the base of the plant stems. The plant trays were rotated every two days so that all plants 
were exposed to equal light intensities . After the cowpeas had grown for twelve days at an aver
age room temperature of 70°F, I used the measurements of daily growth for all three plant 
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groups and applied the west to the results of the trial. I concluded that cowpeas grown under 
red mulch were not significantly taller than cowpeas grown under black mulch (t =.77 and 
p>. 1 ) .  Unlike my first experiment, this trial suggested that cowpeas grown under red mulch 
were not significantly taller than plants grown under no mulch (t = .74 and p>. 1 ) .  When the 
cowpeas grown under black vs. no mulch were compared, (t=.07 and p>. 1 )  the t-value sug
gested that there was, once again, no significant difference between heights of cowpeas grown 
under black and no mulch. The average height of cowpea plants grown under red mulch was 
148 mm, black- 1 39 mm, no mulch- 138  min, yet this was not a large enough height difference 
to be considered "significant." The results of my second experiment suggest that reflected far
red light does not induce an acceleration in above-ground growth in cowpea plants . 

2770 

I NCREASI NG AMYLASE PRODUCTION IN FUNGI.  
Joy Sakiko Yuki and Steven DeGusta (Teacher) . John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to try to increase amylase production in fungi from the 
soil with ultra-violet light. Amylase is an enzyme which hydrolyzes starch into maltose. In fungi 
this enzyme is used to break up the larger starch molecules into smaller sugar molecules so that 
the molecules can penetrate the cell membrane. The sugar is then used for energy by the fungi 
in respiration. Ultra-violet light can cause random mutations in DNA. The purpose of exposing 
the fungi to UV light is to induce a mutation that will increase amylase production. The fungi 
was isolated from the soil by streaking soil organisms onto nutrient agar + 2% starch plates 
(NA/starch) . The plates were incubated for 24 hours at 37 degrees celcius. The amylase produc
ing fungi could then be identifying by the clear area that surrounds the fungi. The clear area is 
produced when the amylase breaks down the starch into sugar. The fungi colony with the largest 
clear area was then grown in Luria broth for 24 hours at room temperature. Twenty NA/starch 
plates were marked with a four section pie grid and each grid was touched with a inoculating 
loop that had been dipped in the Luria broth and fungi. Ten of the plates were uncovered and 
exposed to UV light for one minute each. The plates were uncovered because plastic absorbs UV. 
The other ten plates went unexposed as a control. The diameter of the colonies and the radius of 
clear areas surrounding the colonies were then measured. There is a 99.9%(t=5.2, d.f.= 39) prob
ability that the difference between the radiuses of the experimental and control colonies were 
caused by something other than chance. Based on this experiment, UV light does cause muta
tions which cause the fungi to produce less amylase. Since mutations are random further trials 
should show a colony with an increase in amylase production. 
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2771 

TH E MI RACLE PLANT. 
Ashley Hagiya and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

I tested if Aloe vera contained antibacterial qualities and if it was as effective as a known 
antibiotic, aureomycin. I did this by testing auremycin and Aloe vera disks against B. cereus 

(gram positive bacteria) and E. coli (gram negative bacteria). I expected the Aloe vera to be 
more effective against the B. cereus since gram positive bacteria are more susceptible to antibi
otics because of their thick layer of peptidoglycan located in the cell wall which is the site of 
action of antibiotics. Peptidoglycan is susceptible to many antibiotics. Aseptic techniques were 
used throughout the experiment. My results were unexpected. There were zones of inhibition 
surrounding the aureomycin disks but not the disks saturated with Aloe vera. From this I con
cluded that Aloe vera does not contain antibacterial qualities. A source of error could have been 
my techniques which included transferring bacteria to the petri dishes and my aseptic tech
niques. To obtain more solid evidence that Aloe vera does not contain antibacterial qualities, I 
repeated the experiment this time soaking the filter paper disks in Aloe vera for a longer amount 
of time. As expected from the results of my first experiment, there were zones of inhibition sur
rounding the aureomycin disks but not the Aloe vera disks. I again concluded that Aloe vera 
does not contain antibacterial qualities. There was no significant difference between the zones 
of inhibition surrounding the aureomycin disks in the E. coli or the B. cereus, (t = 1 . 1 9, p > . 1) 
which was surprising. To further experiment I tested if a commercial Aloe vera product con
tained antibacterial qualities, and if it was just as effective as the known antibiotic, tetracycline. 
I did this by testing NOW ® Aloe vera softgels against B. cereus and E. coli. I tested this 
because manufacturers claim that Aloe vera is the miracle plant. The same techniques were used 
as in my previous experiments. Based on my previous experiments my results were expected. 
There were zones of inhibition surrounding the tetracycline disks in the E. coli and in the B. 

cereus dishes. The radius of inhibition in the E. coli dish was greater than that in the B. cereus 

dish (t = 2.59, p < .05), possibly because I used a previous subculture to make a new subculture 
for the E. coli, while for the B. cereus subculture I used bacteria form the tube. I concluded that 
Aloe vera does not contain antibacterial qualities. However, Aloe vera could work in different 
ways besides inhibiting the growth of bacteria to be helpful. To further investigate I might 
explore Aloe vera's mode of action. 
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2772 

THE EFFECTS OF L-CARNITINE ON THE AMMON IA 
PRODUCTION OF PHOXINUS PHOXINUS. 

Michele M. Hashimoto and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  
Gloria Drive, Sacramento, CA 9583 1 .  

High ammonia level in the water is one of the top reasons for fish deaths in aquariums. The 
presence of ammonia in an aquarium can swiftly kill an exposed fish. Fish continuously release 
ammonia directly into the water through their gills , urine, and solid waste. In this experiment, I 
tested to see if the amino acid L-Carnitine reduces the amount of ammonia produced by 
Phoxinus phoxinus, commonly known as the white cloud mountain minnow. L-Carnitine is nec
essary for the transport of long chain fatty acids into the mitochondria. The fish living in the 
water containing this amino acid should then produce a smaller amount of ammonia, due to the 

enhancement of the fish's metabolism. I was able to conclude that my hypothesis was incorrect 
in stating that if L-Carnitine enhances the metabolism of the Phoxinus phoxinus, then the amount 
of ammonia produced should be less than that of the Phoxinus phoxinus living without L
Carnitine. In the experiment, I had four controls. First, I had tested the ammonia level change in 
the water with no food nor fish. There was no change in this control. For the second control, I 
tested the ammonia level change in the water with food but no fish. After the duration of the 
experiment, there was a total of 6.00 ppm ammonia in the water. The third control was a test of 
the ammonia level change in the L-Carnitine water with food and no fish. At the end of the exper
iment, there was a 4.00 ppm ammonia level in the water. The fourth control of the experiment 
was the testing of the ammonia level change in the water with food and one fish. The average 
ammonia level for the fourth control calculated to be 0.63 ppm higher than the experimental, 
containing L-Carnitine. After performing the experiment and calculating the data, I was able to 
come to the conclusion that there is no a significant difference of the ammonia level produced 
by the Phoxinus phoxinus when living in water containing L-Carnitine (t = - 1 .27, p<0. 1 ) .  

2773 

EFFECT OF YELLOW LIGHT ON TH E GROWTH OF 
PHYSARUM POL YCEPHALUM. 

Masami Imai and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 
Drive, Sacramento, California 9583 1 .  

In my experiment, I tested to see if the slime mold, Physarum polycephalum, would avoid 
yellow light because it is negatively phototactic. I performed an investigation in which I placed 
a sugar agar block at one end of a petri dish with the Physarum place at the opposite end. A 1 
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em x 3 em piece of yellow cellophane was taped onto the lid of the petri dish in between the 
Physarum and the sugar block simulating a yellow light barrier. The dishes were wrapped in foil 
to block out all light except for the area with the cellophane. There was a total of ten dishes. 1 

found that the Physarum grew through the yellow light barrier 5 times and grew around the yel
low light barrier 5 times. I concluded that the yellow light does not have an effect on Physarum. 

(x2 = 0, p > 0. 9) 

2774 

A NATURAL H ERBICIDE. 
Tricia Jang and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Drive, 

Sacramento, CA 9583 1 .  

This experiment was designed to determine whether eucalyptus leaves contain a chemical 
toxic to the germination of radish seeds. A solution of eucalyptus leaves and tap water was used 
to water 25 radish seeds in a petri dish. The solution was prepared by tearing and boiling 60 
eucalyptus leaves in 50 ml of water. The control was a separate petri dish in which 25 radish 
seeds were watered with regular tap water. After being left to germinate for three days, the 
experimental petri dish showed visible germination in zero of the 25 seeds. (x2=42.47, p<.001) .  
The control showed germination in  23 of the 25 seeds. The growth in  the control shows that the 
environment in which the seeds were left to germinate contained the necessary environmental 
properties needed for a seed to sprout. A likely explanation as to why there was no seed germi
nation in the experimental petri dish was because of a chemical in the eucalyptus leaves. The 
conclusion can be made that eucalyptus leaves contain a chemical preventing the germination 
of radish seeds. What this chemical is and whether it is present in other leaves can be deter
mined in follow-up experiments. 

2775 

TH E EFFECTS OF VITAMIN C ON PLANARIAN 
REGEN ERATION.  

Christine J .  Kwong and Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 95 83 1 .  

The purpose of this experiment was to determine if vitamin C could increase the regenera
tion rate of planarians. The control contained chlorine-free tap water and the experiment con
tained 0.0002% vitamin C solution (0.0 1 g  of vitamin C and 50 ml of chlorine-free tap water 
mixed together) . Vitamin C has shown to speed up the production of new cells in wound heal
ing. So, I cut all the planarians in half, right below the head (horizontally),  and soaked 1 0  of 



50 · journal  of Student Research Abstracts -----------------

them in 0.0002% vitamin C solution and the other 10  in chlorine-free tap water until they have 
fully regenerated a head or tail. I checked each of its growths daily by measuring each part three 
times and by looking at its physical appearance. The planarian's regeneration rate increased 
when they were soaked in vitamin C. The average time it took for the planarians to regenerate 
in vitamin C was 13 . 8  days, while it took 16. 1 days to regenerate in chlorine-free tap water. The 
t-test showed that there was no significant difference between their regeneration rates in the 
head or tail of the control side (head: t=l . 152, p>0. 1 ;  tail: t=2.036, 0 . 1<p<0.05). The t-test also 
showed that there was no significant difference between their regeneration rates in the head or 
tail of the experiment side (head: t=3.275, 0.0 l <p<0.001 ;  tail: t=0. 1 160, p>0 . 1 ) .  In conclusion, 
there was no significant difference among vitamin C and the planarian's  regeneration rate, and 
that any difference was due to chance alone. 

2776 

TH E EFFECTS OF DELTA-9-TETRAHYDROCANNIB INOID ON 
DAPHN IA 

Jared B .  Pong, Steven DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of my investigation was to explore the effects of delta-9-tetrahydrocannibiniod 
(THC) on freshwater crustaceans called Daphnia. Specifically if THC will act as a stimulant and 
cause the heartbeat rate to increase. Using a 2.5 mg pill of Marinol and l Oml of water, I creat
ed a liquid form of THC and intoxicated many Daphnia. After numerous trials of counting their 
heartbeat per 30 seconds, I found those exposed to the Marinol experienced additional energy 
which resulted in an increase in the average heartbeat rate. To verify the results of my experi
ment, I calculated Chi Squared (P<0.001 )  and conclude that THC is a stimulant. 

2777 

EXPOSU RE TO U LTRA VIOLET LIGHT DURING A COATLESS 
PEA SEEDS GERMINATION. 

Anne Partmann, Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 

In this experiment I tested if ultra violet light during germination causes a retardation in the 
adult Pea plants height. I began my lab by allowing pea seeds to germinate in between moist paper 
towels for two days. After they began to germinate, I removed the seed coats of all the seeds. The 
next day I began exposing the experimental seeds 5 em away from a 4 watt UV light for two min
utes. In my control I placed the seeds under a 100 watt light bulb for two minutes. I continued to 
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expose the separate plates to the specified light source for four days. After planting the seeds and 
allowing them to grow I found that there was no difference between the UV and the control t= 
0.562 ; p> 0.1 .  My results do not entirely disprove my hypothesis but leads' me to speculate that 
the amount of irradiation that I used did not affect the growth. I cannot tell at this time whether or 
not a longer exposure time or shorter wavelength will hinder the growth of the Pea seed. I found 
this to also be true in my earlier experiment when I did not remove the seed coats. This leads me 
to believe either that truly there is no difference or I need to increase the length of exposure and/or 
use a shorter UV wavelength. 

2778 

EFFECT OF CHOLESTEROL ON C. ELEGANS 
Christopher Z. Tan and Steve DeGusta (teacher), John F. Kennedy High School, 67 15 Gloria 

Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine whether or not cholesterol has an effect on 
the population growth rate of Caenorhabditis elegans. C. elegans is a species of nematode, 
which is defined as a smooth-skinned, unsegmented worm with a long cylindrical body shape 
tapered at the ends. This experiment attempted to investigate the role of cholesterol in the diet 
of the nematodes. I hypothesized that cholesterol would produce a more optimal population 
growth rate in nematode samples fed with it than samples not fed with cholesterol. C. elegans 

samples were transferred via water suspension to petri dishes containing different mediums, 
some with cholesterol and others without. The number of nematodes in each dish was estimat
ed with a sampling technique. After statistical analysis (t-test) of the data (p>0.5), the null 
hypothesis was accepted and the conclusion was made that cholesterol had no effect on the pop
ulation growth rate of C. elegans. However, this conclusion was made based on one day's data 
collection. It is possible a different conclusion, or perhaps more, could be made from this exper
iment if more data had been collected over a longer period of time. 

2779 

TH E EFFECT OF HYDROPONICS ON SUGAR ANN PEA 
PLANTS. 

Christina Ann Wing and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  
Gloria Drive, Sacramento, C A  9583 1 .  

The purpose o f  this experiment was to determine if Sugar Ann pea plants grown in a hydro
ponics system would grow at a faster rate than Sugar Ann pea plants grown in soil. I hypothe
sized that the method of hydroponics would cause Sugar Ann pea plants to have an accelerated 
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growth rate compared to the plants grown in soil. If my hypothesis was shown to be true based 
on my experiment, my results would show many advantages to using the hydroponics system. 
People would be able to produce "better" (taller and bigger) plants in their own home. In order 
to conduct this experiment, I set up an experimental group (plants in the hydroponics system) 
and a control group (plants in soil). However, after careful observations, and measurements, my 
results showed that there was no significant difference between the two plant groups. This 
brought me to the conclusion that my hypothesis was incorrect. The method of hydroponics did 
not induce an accelerated growth rate compared to the pea plants grown in soil. (t = 0.7875, p 
> 0 . 1 )  There was a slight height diff�rence between he two groups but this approximate 4.0 em 
difference was not considered to be significant enough. These results told me that there would 
be no advantage nor disadvantage for people to use hydroponics as a method for growing plants . 

2780 

REDUCING THE AMOUNT OF ACID PRODUCTION FROM 
ORAl BACTERIA. 

Bianca Yu-Aui Yee and Steve DeGusta (teacher) . John F. Kennedy, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of  my experiment was to determine if brushing teeth reduces the amount of 
sugar, which reduces acid production by oral bacteria, which will likely reduce the chances of 
tooth decay. I came to testing my hypothesis for this experiment, after my first experiment, 
where I showed that an increase in sugar present in the mouth increases the amount of acid pro

duction from oral bacteria. Snyder's agar turns from green to yellow at a pH of 4.8 when there 
is an increase of acid present in the medium. I used my own saliva to obtain the oral bacteria 
for my experiment. I expectorated the same amount of saliva into test tubes containing Snyder's 
agar. One sample was without brushing my teeth after eating 14g of sugar from candy. The 
other sample was with brushing my teeth after eating the candy. I measured the length of green 
to yellow color change from the top of the agar to the bottom of the tube. The lengths were sig
nificant because they allowed me to compare the difference between the two samples. The 
results showed that my hypothesis was correct: a decrease in sugar present in the mouth from 
brushing will reduce the amount of acid production by the oral bacteria. (t=6, p<0.00 1)  With 
these results, I can assume that reducing the amount of sugar present in the mouth from brush
ing will reduce the chances of tooth decay. 
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2781 

STMU LANT EFFECT OF SUDAFED ON EUGLENA. 
Daryl Chan, Elaine Fok, Judy Wong and Steve DeGusta (teacher) . John F. Kennedy High 

School, 67 1 5  Gloria Drive, Sacramento, CA 9583 1 .  

We discovered that pseudoephedrine hydrochloride accelerates the movement of Euglena, a 
unicellular protist. The over-the-counter drug Sudafed (active ingredient pseudoephedrine 
hydrochloride) and the illicit drug methamphetamine have similar molecular structures, differ
ing by only one hydroxide group. Since methamphetamine is known to be stimulant, we 
hypothesized that Sudafed would also stimulate the movement of organisms. By taking advan
tage of Euglena's phototropic response, we measured the time it took Euglena to move 2.7 em 
before and after administering a Sudafed solution. The movement of Euglena was significantly 
accelerated by Sudafed relative to control groups (t=12.35, 46.33 ,  44.94 and p<0.001) .  Possible 
sources of error include the determination of exactly when the Euglena had moved the given 
distance and the difference in concentration of Euglena in each dish. 

2782 

EFFECTS OF AN ADDITIONAL EXPOSU RE OF RED LIGHT ON 
THE STEM H EIGHT OF COWPEA PLANTS. 

Erin M. Yee and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

My study focused on the effects of an additional exposure of red light (A=668 nm) on the 
stem height of the California Blackeye Cowpea #5 plant (vigna sinensis). I tested red light 
because it is supposed to stimulate plant activity and growth. I planted two groups of eighteen 
seeds and grew them each in a separate pot in an environmental chamber, in both fluorescent 
and incandescent light. I set the timer to have the lights go on for twelve hours a day. I divided 
these plants equally under one chamber divided in half, each with its own spectral filtration of 
incandescent light. The control set of plants had no spectral filtration, just a white light. The 
experimental set of plants had a red filter over the light bulb with a spectral filtration of about 
A=668 nm. This is the wavelength of red light which stimulates plant growth. I measured plant 
growth (stem height) each day, as well as observations of general health. I hypothesized that the 
extra red light would speed the plant's  growth, because red light at this particular wavelength 
activates phytochromes within the plant which in turn become active at the absorption of red 
light. Phytochrome, in its active state, triggers growth inhibition, leaf and chloroplast develop
ment in the plant. These phytochromes generally degrade after a few hours or return to their 
non-active state at the absorption of far red light. I was testing to see if extra red light would 
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help phytochromes stay active for the whole time of light absorption. My results , after put 
through statistical tests, did not show my hypothesis to be true. I found that t = 2.6 and p>0. 1 ,  
meaning that the plants were not significantly taller. The plants grown under the red light were 
taller, but the differences were due to chance. Therefore, the exposure to additional red light 
does not increase the heights of California Blackeye Cowpea plants . 

2783 

EFFECTS OF U LTRAVIOLET LIGHT ON SACCHAROMYCES 
CEREVIS EAE 

Karah Leung and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine whether or not UV light has lethal effects 
on Saccharomyces cereviseae (commonly known as baker's yeast-these are normal cells). To 
test whether or not UV light has lethal effects on yeast, I plated yeast onto nutrient agar and 
exposed the "experimental" to UV light for 30 seconds. Before being plated, the yeasts were 
diluted with distilled water. Nutrient agar is used as a food source for the yeasts so they are able 
to reproduce by mitosis. After the yeasts were exposed they were allowed to grow/reproduce in 
a 36°C incubator for 48 hours. After 2 days the yeast growth supported the idea that the UV 

light does not have lethal effects yeast; the yeasts from both the experimental and the control 
were able to reproduce. Many of the dishes produced lawns of yeast. Two of the dishes seemed 
to have no additional growth-there were no large colonies (yeast colonies that are approx. 0.5 
em in diameter) present. In doing this experiment it is important to be familiar with aseptic tech
niques to ensure that contamination is minimized. 

2784 

POPLUATION GROWTH OF VESTIGUAL FRU IT FLI ES. 
Timothy Leung and Mr. DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

In this investigation I explored the rate of population growth for Drosophila fruit flies. The 
rate of population growth was determined by allowing fruit flies to lay eggs on agar. Vestigual 
type Drosophila fruit fly were used due to their inability to fly, The procedure used in this exper
iment was to lay different numbers of freshly mated female fruit flies on agar. I used a total of 
15  agar plates containing sets of 6, 3 ,  and 2 female flies. There were five agar-plates for each 
different number of flies. The flies were left to stay on the agar plate for three days, then the 
dead flies were discarded. A brush and a magnifying glass were used to count the number of 
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eggs laid on the agar. For the set of 6 flies, I found a total of 27 eggs laid. For the set of 3 flies 
' 

I found a total of 9 eggs laid. For the set of 2 fly, I found a total of 8 flies. 45 female flies were 
let to stay on the agar, and a total of 44 eggs were laid by the flies. I concluded that the flies 
population grow at the rate of I egg/fly. (xA2= 1 . 125, P>0.5) 

2785 

TOBACCO MOSAIC VI RUS IN liTTlE MARVEl PEA PlANTS. 
Melissa Dionisio and Stephen DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to see if Little Marvel Pea Plants could be infected with 
TMV (tobacco mosaic virus) from a Marlboro Lights cigarette butt in order to show that ciga
rette butts are harmful when littered on plants . Ten plants with Marlboro Lights cigarette butts 
on the soil, four plants with nothing on the soil, and ten plants with empty cigarette butts on the 
soil were grown at the same time and under the same conditions. Nine days were allowed for 
the virus to infect the plants with TMV. The heights of the plants were recorded and observa
tions of the symptoms of TMV (discoloration, lesions, mottling on leaves, and stunted growth) 
were taken into account. No significant difference between the heights of the plants with empty 
cigarette butts on the soil and the plants with Marlboro Lights cigarette butts on the soil was 
found (t=0.35, d.f.=13 ,  p<0. 1) .  A significant difference was not found between the heights of 
the plants with empty cigarette butts on the soil and the plants with nothing on the soil as 
expected (t= l .O, d.f. =10, p<O. l ). No significant difference was found between the plants with 
nothing on the soil and the plants with Marlboro Lights cigarette butts on the soil (t=0.83,  
d.f.=9, p<O. l ) .  Eleven total lesions were observed on the leaves of three out of seven plants with 
Marlboro Lights cigarette butts on the soil. 

2786 

EFFECTS OF ST. JOHN'S WORT ON TH E MOVEMENT OF 
EUGlENA. 

Elaine Fok and Steve DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

This investigation explored the effects of the herbal supplement St. John's wort on the move
ment of Euglena, a unicellular protist. Hypericin, a compound found in St. John's wort, is a pho
tosensitizer that has been shown to induce phototoxicity in light-skinned animals. Because of 
the photosensitizing effect of St. John's wort and the phototropic response of Euglena, I hypoth
esized that St. John's wort would accelerate the movement of Euglena. By taking advantage of 
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Euglena's movement toward light, I measured the time it took Euglena to move a distance of 
2.7 em in a petri dish before and after exposure to Herbscience St. John's Wort Liquid Extract. 
This was accomplished by allowing the Euglena to move toward light coming from a slit in the 
darkened petri dish. I found that Herbscience St. John's Wort Liquid Extract accelerated the 
movement of Euglena. Sources of error include varied intensities of the green lines formed by 
congregations of Euglena, movement of the dishes, and the purity of the liquid extract of St. 
John's wort. B ased on my results , I conclude that St. John's wort significantly accelerated the 
movement of Euglena (t=3 .579, 29.99 1 ,  and 29.903, and p<0.00 1) .  

2787 

DOES CAFFEINE AFFECT THE RESPIRATION OF WAX 
WORMS? 

Mary C .  Cool, Steve DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of my experiment was to determine if caffeine causes an increase in the respi
ration of wax worms. I did this experiment to determine whether caffeine actually increases 
metabolism, which it is supposed to do (it is added to diet drugs). I separated forty healthy wax 
worms into two groups of twenty. I administered 0.5 grams of caffeine into the test group's 
food. After a week, I measured the respiration of four worms of the control group, and four 
worms of the test group using microrespirometers (which are used as measuring devices to 
measure respiration of small insects and invertebrates). Instead of the caffeine raising the res
piration of the test group, it actually lowered it. This would have led me to the conclusion that 

caffeine does not raise metabolism, but I have discovered that the intake of too much caffeine 
causes an adverse reaction, (slower respiration). Therefore, if taking diet drugs, take only the 

indicated amount. If you take any more than the recommended amount, you may end up 
decreasing your metabolism and adding on more pounds than you ever had in the first place. 

2788 

SCOPE OR LISTERINE. 
Stephanie Gordon, Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Dr. 

Sacramento, CA 9583 1 

I did a series of experiments to find out if Listerine would create a greater area of inhibition 
than Scope when applied to B. cereus. I used the pour plate and streak methods for these exper
iments. For the first part of my experiment I wanted to see which mouthwash created a greater 
area of inhibition when applied to B. cereus bacteria. I hypothesized that Listerine would create 
a greater area of inhibition because Listerine has an alcohol percentage of 2 1 %  while Scope has 
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an alcohol percentage of 1 5%.  I used the pour plate method and found that my results did not 
concur with my hypothesis. I used filter paper disks and saturated them with the two different 
mouthwashes to make the area of inhibition in the agar. For my control I used filter paper disks 
saturated in tap water. I inoculated nutrient agar with B. cereus bacteria and placed the saturated 
disks on top of the solid agar I let the bacteria grow over night at room temperature. I did three 
trials.  On my first two trials none of the bacteria were inhibited. My mistake was letting the fil
ter paper disks dry after I saturated them in the different mouthwashes. By letting the disks dry 
I let the alcohol dry up. On my third trial, I did not let any disks dry. They went straight from the 
mouthwashes and water to the agar which was inoculated with B. cereus. In my third trial Scope 
created small areas of inhibition in 4 of the 5 petri dishes. At the end of my investigation in the 
first part of the series, I found that Listerine did not kill any bacteria and Scope created an area 
of inhibition with a diameter between .75 and 1 . 1  em. on 4 of my 15 disks. 

In the second and third part of this series I tried to figure out if alcohol was a key factor in 
creating the areas of inhibition. I used 15%,  75%, and 95 % ethyl alcohol. First I diluted the alco
hol to 75% to see if the concentration of the alcohol determined the areas of inhibition. My 
results showed that the concentration of alcohol does not matter. None of the different concen
trations created any areas of inhibitions, not even the 95 % alcohol. I could not reject my null 
hypothesis based on my results. I used the 1 5 %  alcohol in the third part of the series because 
Scope has a 1 5 %  alcohol concentration. I did the experiment to see if the alcohol is what cre
ated the areas of inhibitions in the bacteria. My results showed that the 1 5 %  alcohol is not what 
enabled Scope to create the areas of inhibitions in the bacteria. I tested this by saturating filter 
paper disks with 1 5 %  alcohol and placing them on agar that was inoculated with B .  cereus bac
teria. These disks did not create any areas of inhibitions and so from this I can conclude that the 
alcohol concentration in Scope did not play a factor in creating areas of inhibitions. 

2789 

LANDFI LL CLEAN U P. 
Adam Hogan and Stephen DeGusta (teacher) . John F. Kennedy High School, 67 1 5  Gloria 

Drive, Sacramento, CA 9583 1 .  

This experiment attempted to simulate cleaning landfill water using plants and coffee. The 
coffee was used for the landfill, because it easily contaminates water. The plants were there to 
clean the water that went into it, and hopefully to absorb the water before it ever got contam
inated. I intended to test this by planting plants in three groups: a group with only plants and 
soil, a group with only coffee and soil, and a group with coffee, soil, and plants. These groups 
were in cups that were elevated off the lab table so that smaller cups with coffee filters over 
them could sit underneath the experiment cups and catch the water that went through them. I 
would then be able to measure the coffee grounds on top of the filter and the amount of water 
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that came through the cups. Unfortunately, I never got this far. I ran out of time before my 
experiment was completed, and so I did not get conclusive results . One thing that I did learn 
is that experience with planting plants helps. 

2790 

AGE AND REHYDRATION OF BRINE  SHRIMP CYSTS. 
Vivien Lao and Stephen DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Dr., 

Sacramento, CA 9583 1 .  

This experiment explored two different aspects in the hatching of brine shrimp (Artemia) 

cysts. The initial purpose of this experiment was to test if brine shrimp cysts that failed to hatch 
in an initial hydration could hatch in a second hydration after being dried out. The second aspect 
investigated was the effects of age on the viability of cysts . The first part of this experiment was 
performed by sticking brine shrimp cysts onto gridded transparency sheets, hydrating them for 
four days, letting them dry for two days, and hydrating them again for four days. Two controls 
were run in which the cysts were only hydrated one time. Each day the cysts were observed for 
any signs of hatching, which was determined by any cracked and empty cysts. The results of this 
experiment showed that while an average of 72% of the cysts hatched in the first hydration, only 
an average 18% of unhatched cysts hatched in a second hydration. This led to the conclusion that 
cysts can be rehydrated and hatched, but not in a substantial number (p<0.00 1) .  The second part 
of the experiment was accomplished by taking cysts of several ages and using the gridded trans
parency method, allowing them to hydrate for four days. In this part of the experiment, a differ
ent method was incorporated in determining the number of hatches, which involved counting the 
number of live nauplii rather than the empty cysts themselves (The difference between these 
methods was ±2 cysts) .  The results showed that as the cysts got older, the number of hatches got 
lower. From youngest to oldest, the percentage of total hatches ranged from 78 .5% to 0.5%. This 
data supported the conclusion that age does play a factor on the viability of brine shrimp cysts. 
Overall, this experiment brought new insight into the world of not only brine shrimp cysts, but 
to the meaning of life as well. Seemingly simple entities, the cysts of this experiment demon
strated a resiliency to life that other living things can only imagine. 
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2791 

TH E EFFECTS OF AGROBACTERI UM TUMEFACI EN ON 
KALANCHOE PLANTS. 

Brenda Lin and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this experiment was to see whether Agrobacteriurn tumefaciens causes 
crown galls, also known as tumors, on kalanchoe plants . I used three different methods to inoc
ulate the plants to see which method would cause the galls to develop faster. The three meth
ods that I tested were: 1)  open wounds made by incision with a razor, 2) abrasion with a nail 
filer and 3)  applying on to the surface of the plant. I also had a control to show that open 
wounds alone do not cause crown galls to form. I had hoped that the crown galls would form 
so then I would attempt to reverse the treatment to cure the tumors. I would have tried to make 
extracts from plants known to have antitumor properties and then attempted to inject the 
extract into the kalanchoe, hopefully reversing the process. Unfortunately my data showed that 
no crown galls developed among the plants due to many avoidable and unavoidable errors, 
such as time, procedure, and possible chance of false economy. Therefore my hope of further 
investigation vanished. It was unfortunate that the crown galls were not able to develop but 
overall I thought it was a challenging and good idea for an experiment. 

2792 

THE EFFECTS OF PH LEVEL ON A LEMNA PLANT, 
DUCKWEED. 

Jennifer M. Matsumoto, Steve DeGusta (Teacher) . John F. Kennedy High School, 67 15  
Gloria Drive, Sacramento, CA. 958 3 1  

The purpose of my lab experiment was to determine if a change in the pH levels of water 
affects the reproduction rate of a Lerona plant (Duckweed). This experiment was executed by 
using three test groups, with eight bowls in each. Each bowl started out with five plants. The 
three test groups were a control with pH ranging from 6.5- 7 .0, an acidic group with pH levels 
ranging from 4.5- 6.0, and a basic group with pH ranging from 8.0-9.5. Each day the plants 
were observed and the growth was recorded. The pH level of the waters were altered using 

White Vinegar and Sodium Bi Carbonate. The pH level was measured using a pH meter. After 

performing this experiment I found that there is a significant difference in the growth of a 

Lerona plant in different pH levels of water. Throughout the experiment the plants in the con

trolled waters (6.5- 7 .0) had little to no reproduction. The plants in the basic waters reproduced 

a minimal amount. The plants in the acidic waters seemed to reproduce the best; by the fifth day 
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they almost tripped their original amount. Using Chi Squared I found that there is a one and a 
thousandth chance that my data was collected due to chance. Therefore I was able to conclude 
that the pH level of water does affect the growth rate of duckweed. My overall conclusion in 
the experiment was the optimum pH of water for duckweed growth is pH levels of 4.5- 6 .0.  

2793 

EFFECTS OF SALT IN TH E AGAR OF PENICILLIUM NOTATUM 
Kathryn Marie Welch and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  

Gloria Dr., Sacramento, CA 9583 1 .  

The purpose of this experiment was to investigate if the salt in salted foods prevented the 
food from spoiling. 12  plates were divided into two groups of six. One group contained salt in 
its agar. The other group had no salt in its agar. The plates were inoculated with Penicillium 

notatum and observed for 10  days at room temperature (around 2 1  to 25 degrees Celsius) . The 
plates with salt added to them had an average growth rate of 0.075 millimeters, while the other 
"unsalted" group had an average of 24.93 millimeters . When the t-test was ran for this exper
iment, it was found that the probability was 0.0 1 %  that the results were due to chance. The 
null hypothesis was rejected. This indicates that the salt does inhibit the growth of P. notatum. 

It may inhibit the growth for several reasons. Maybe the salt was hindering the mold's 
enzymes in producing proteins so that the mold couldn't grow. Perhaps the salt concentration 
was so great that the mold was unable to get sufficient nutrients for itself. Salt is water solu
ble-it draws water out. It could be that the salt pulled moisture from the mold, preventing the 
mold from growing (osmosis).  

2794 

TH E EFFECTS OF GIBBERELLIC ACID ON TH E RATE OF 
GROWTH OF PEA PLANTS. 

Jennifer Kincaid and Stephen DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 9583 1 .  

The principle object in this experiment was to determine whether gibberellic acid increased 
the growth in pea plants. To determine this, I grew two samples of pea plants . In the control, I 
grew ten pea plants under normal conditions; normal sunlight, water, and untreated soil. In the 
experimental set, I grew ten pea plants under the same condition, except I treated those plants 
with one mL of a solution composed of 1 mg of gibberellic acid per I mL of water. I measured 
the pea plants every day, recording the differences in height. I hypothesized that the pea plants 
treated with the gibberellic acid would be taller than the pea plants grown without the treatment, 
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since gibberellic acid is  a growth hormone. I conducted a statistical analysis,  using t-test, from 
which I concluded that gibberellic acid had a significant impact on the rate of growth of pea 
plants (p<0.01 ,  t=3.56). 

2795 

THE EFFECT OF ETHYL ALCOHOL ON CRICKETS 
Student: Christian La 
Teacher: Steve DeGusta 
School: John F. Kennedy High School, 67 1 5  Gloria Drive, Sacramento, CA 9583 1 

Cricket, although being an orthoptera, shows many similitudes with human and many other 
animals. In this experiment, I tested if cricket would respond the same way as human does when 
confronting with ethanol, which is dizziness and drowsiness at small doses. In order to do that, 
I provided myself with thirty house cricket, or Acheta domesticus, a bottle of 95% ethanol (5% 
water), petri-dishes, and a tube of 23.5 em long, 3.3 em diameter. Crickets are put in petri-dish
es containing paper towel imbibed with about 8 drops of ethanol, and left there for around 1 5  
minutes s o  that the ethanol could affect the subject. The actual time may vary a little bit depend
ing on the maturity and the size of the subject. The controls of my experiment are crickets 
exposed to the same situation for the same amount of time. The only difference is that the paper 
towel is imbibed with tap water instead of ethanol. The crickets are then placed in the tube. I 
lift one side of the tube so that the cricket would slide down and then measure the time it takes 
to climb back up at an angle of 1 0° .  My experiment showed that crickets exposed to ethanol 
would in average take more time to climb up to the exit than those exposed to water (average p 
value= 0.04 1 ) .  1, then, assumed that cricket and human respond the same way. 

2796 

BIOREMEDIATION OF 1 ,4-DICHLOROBENZEN E INVOLVING 
SACCHAROMYCES CEREVISIAE. 

Eric Seto and Steve DeGusta (teacher). John F. Kennedy Sr. High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this experiment was to determine whether 1 A-dichlorobenzene fumes can be 
utilized as a carbon source by haploid yeast cells (Saccharomyces cerevisiae, wild strain). Some 
yeast strains can utilize petroleum as a carbon source, and benzene is found in petroleum. 
Replacement reactions with chlorine cause benzene to become 1 ,4-dichlorobenzene. I hypoth
esized that since 1 ,4- dichlorobenzene is similar to one of the constituents of petroleum, yeast 
might be able to digest it. To test this I made 2 types of agar, one version containing glucose 
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and one version without glucose. Petri dishes containing these agars were inoculated with a cell 
dilution. 1 A-dichlorobenzene crystals were added to the lids of half of the inverted plates con
taining each type of agar and allowed to sublime into the atmospheres of the plates. The plates 
were checked for growth 6 days after inoculation. Cell counts were estimated using sampling 
techniques .  X2=0.3 1 and p>0.5 for the glucose-deficient groups containing 1 A-dichlorobenzene 
and the glucose-deficient groups without 1 A-dichlorobenzene. I thus concluded that 1 A
dichlorobenzene neither promoted nor inhibited cell growth in glucose-deficient environments. 

2797 

TH E EFFECT OF ASPIRIN  ON PLANT DISEASE RESISTANCE. 
Joyce Tan and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Drive, 

Sacramento, CA 9583 1 

In this experiment, I tested aspirin, which contains salicylic acid (SA), to see if it would 
induce systemic acquired resistance, which helps plants fight diseases. I chose to work with 
cucumber plants and the disease, tobacco mosaic virus (TMV). I chose cucumber plants 
because they are susceptible to TMV and TMV because it can easily infect plants from the 
tobacco of cigarettes. I used four groups of ten plants (one experimental group with TMV and 
SA and three controls with 0. 1 M dibasic potassium phosphate buffer, with TMV, and with SA). 
To prepare the SA, I dissolved one aspirin in 100 ml of water. Then, I tested the SA by apply
ing four different potencies of the solution ( 1 : 100, 1 :200, 1 :400, and 1 :800) on two plants for 
each of the strengths. For the experimental group, I scraped one leaf from each plant and 
applied both the TMV and the SA solutions. For each control, I first scraped one leaf from each 
plant and applied one of the solutions to the leaf with a cotton swab of q-tip. I recorded the 
heights of all the plants throughout the experiment to see if the virus would affect the heights 
of the plants. Using t-test I found that there is no significant difference in height between the 
plants infected with TMV and the plants not infected. After a few days, I found lesions on my 
plants that show the plants have been infected. I recorded the number of lesions to compare the 
experimental with the TMV control. The number of lesions in the experimental was similar (0.4 
number of lesion difference) to those in the TMV control. My results did not support my 
hypothesis. It shows that aspirin has no effect on the number of lesions of cucumber plants 
infected with TMV. 
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2798 

THE EFFECTS OF GLUCOSE ON TH E REPRODUCTION OF 
YEAST CELLS. 

Mark Sanui, Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 9583 1 

This experiment was designed to see if glucose had any effect on the reproduction and pass
ing of the plasmid in yeast cells. If glucose does have an effect on the passing of a plasmid, it 

might open doors in the future in finding ways to stop some vimses from reproducing and pass
ing deadly genetic information. To test this hypothesis I took a 10% dilution of HAl (the type 
of yeast cells) from a pre-made batch of the HA l 's red yeast cells and plated them on eight sep
arate pitri dishes. The dilution was done so that there weren't too many yeast cells to examine 
and observe. On four of the plates, the cells were grown for one and a half days on regular nutri
ent agar. This served as the control for the experiment. On the other four plates, the cells were 
grown for one and a half days also, but grown on nutrient agar with an added 2% glucose. This 
served as the experimental. After the one and a half days time elapsed, I examined the eight 
plates and found that there was no difference between the amount of red yeast cells in the exper
imental nor the control groups. From the data collected, it suggested that the added 2% glucose 
had no effect on the passing of a plasmid from one yeast cell to the daughter cell. 

2799 

TH E EFFECT OF ETHYLENE GAS ON CROWN GALL 
DISEASED SUNFLOWER PLANTS. 

Alissa Roberts and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The first purpose of this experiment was to determine i f  ethylene gas, a plant hormone, would 
enhance the effects of Crown Gall disease, a disease which produces tumors in plants . These 
effects would be larger tumors, more tumors, and shorter heights in sunflower plants . The sec
ond purpose was to determine if ethylene has the same effect on the height of sunflower plants 
as Crown Gall disease does on sunflower plants. I tested my ideas by putting 40 sunflower 
plants into the following four groups of ten: Group N, the normal plants ; Group E, the ethylene 
exposed plants; Group C, the Crown Gall diseased plants; Group CE, the Crown Gall diseased 
plants exposed to ethylene. Each group was infected with Crown Gall disease and/or/nor 
exposed to ethylene appropriately. I infected the plants by making a wound on one leaf of the 
plant and inoculating the wound with agrobacteria. Crown Gall disease develops after a leaf is 
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wounded with agrobacteria. I exposed the plants to ethylene by placing them into small empty 
aquarium tanks with oranges and covering the tank with saran wrap so as to trap the ethylene 
gas given off by the oranges in the container. After completing my experiment, I could not con
clude that ethylene gas causes the Crown Gall disease to somehow create larger tumors, more 
tumors, and shorter heights in diseased plants . There was no significant difference between the 
heights of Crown Gall diseased plants exposed to ethylene and normal plants. (Groups CE and 
N: t = 1 . 3  with d.f. of 1 8  and p> 0. 1) I also could not conclude that it may be the hormone acti
vated by Crown Gall disease which causes the effect of stunting of growth. The t-test for the 
heights of Crown Gall diseased plants and plants exposed to ethylene gas could not provide sub
stantial evidence as to whether or not there was any significant difference between their heights . 
(Groups C and E: t = 2.4 with d.f. of 17 and 0.05>p>0.01)  Probable sources of error played a 
huge part in my experiment such as overheating and contaminating the agrobacteria, improper
ly performing the inoculation technique, and not allowing the plants to be exposed to ethylene 
for a long enough time to show significant results . Also, no tumors developed. If they had, it 
might have shed more light on the results of this experiment. 

2800 

EFFECTS OF LEAD NITRATE ON TH E GROWTH OF 
ASPERILLGUS NIGER FUNGUS. 

Michael K .  Sugar and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 
Drive, Sacramento, CA 9583 1 .  

This series of studies was done to measure the effect that lead nitrate, at different concentra
tions, had on the growth of Asperillgus niger fungus. The concentrations that I used were 60 
ppm, 200 ppm and 600 ppm of lead nitrate in Potato Dextrose Agar. I measured the fungus 
through taking four different dimensions of the fungus growth each at right angles from the last. 
Then with those averaged together there was diameter that was close to the real diameter of the 
fungus. I did the experiment three times, each with different concentrations of lead nitrate and 
each time my hypothesis was not supported. The lead nitrate did not have any significant effect 
on the growth of the fungus. In all of my experiments my p value was greater then . 1  so I was 
not able to reject my null hypothesis . In the first experiment I tested the effects of lead nitrate at 
60 ppm, the second lab I tested lead nitrate at 200 ppm, and the final investigation I tested lead 
nitrate at 600 ppm. If my results are accurate, my findings could mean that lead at low concen
trations does not have an effect on the growth of Asperillgus niger fungus . For future research I 
was thinking of running chromatography to see if the fungus absorbed the lead nitrate. 
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2801 

TH E EFFECTS OF NICOTINE  ON A CRICKETS ABILITY TO 
ESCAPE FROM A T-SHAPED MAZE 

Derek Jang and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Drive, 
Sacramento, CA 95 83 1 .  

This experiment was conducted i n  order to determine the effects of nicotine o n  a Acheta 
domesticus' (cricket) ability to escape from a T-Shaped maze. I tried to display that nicotine 
improved the learning and decision making process in crickets. I exposed 1 0  crickets to nico
tine and had 1 0  crickets not exposed. I recorded the crickets time of escape before nicotine 
exposure, 1 2  hours after nicotine exposure, and 24 hours after exposure. The crickets had a 
mean time of escape of 65. 1  seconds(nicotine) and 66. 1 seconds(control) before the nicotine 
was administered, 54 seconds(nicotine) and 46.8 seconds(control) 1 2  hours after the nicotine 
exposure, and 1 00.2 seconds(nicotine) and 59.8 seconds(control) 24 hours after exposure. 
These results indicate that nicotine doesn't  take effect until 24 hours after exposure, which con
sequently slows the crickets mean time of escape. After computing statistical analysis, results 
indicate that there is no significant difference in the mean time of escape from a T-shaped maze 
between crickets exposed to nicotine and those not exposed. (T=.002 1 ,  .022, .035; p>. 1)  

2802 

THE IMPORTANCE OF A B ETTA'S FLARE 
Robert Lew, Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria Drive, 

Sacramento, CA 9583 1 .  

The B etta Splenden (Siamese Fighting Fish) often spread his fins with his gills flapping out 
at another of its kind. The purpose of this experiment was to determine whether a male betta 
will flare a greater number of times more at a female than at a rival male within a five-minute 
interval. Three different betta splenden were placed into its own separate container into to pre
vent any physical contact with each other. To determine the results needed, I've placed the male 
betta and its bowl to be tested with another male betta and its bowl right next to each other. The 
betta will begin to flare and each other and this action was to be counted within five minutes. 
The same male that was used was also tested with a female betta. The male was tested eight 
times with another male and a female. Results that were obtained were true because the male 
had flared more at a female than at a rival male. This shows that males of a specie are more 
interested towards the females of the specie. Unfortunately, statistical calculations showed that 
this experiment happened more by chance rather than on a consistent basis. 
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2803 

ARE HOUSEHOlD DISIN FECTANTS REAllY DISIN FECTING? 
Maggie L o  and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria Drive, 

Sacramento, CA 9583 1 .  

In my experiment, I tested to see if Escherichia coli (E. coli) were resistant to everyday 
household disinfectants . I used filter paper disks submerged in Kirkland ammonia, Clorox 
bleach, Lysol disinfectant and water. A disk of each was placed in 10  petri dishes contaminat
ed with E. coli I hypothesized that E. coli are not resistant to Kirkland ammonia, Clorox bleach, 
and Lysol disinfectant and there will be clear distinct zones of inhibition surrounding the filter 
disks. There were clear zones of inhibition around the Clorox bleach and Lysol disks, but the 
E. coli grew around the ammonia and control disks. E. coli surrounded the ammonia and con
trol disks in all 10 dishes. I concluded that Clorox bleach had larger zones of inhibition 
(mean=2.49 em) compared to the Lysol disinfectant (mean= l .45 em). This led me to conclude 
that Clorox bleach has a greater effect on E. coli than Lysol disinfectant due to the comparisons 
of the zones of inhibition. (t=3 .27 1 8  p<O.Ol) .  

2804 

TH E EFFECTS OF EARTHWORMS ON BEAN PlANTS. 
Milo M. Moy and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria 

Drive, Sacramento, CA 9583 1 .  

The purpose of this experiment was to test the presence of earthworms in the soil of grow
ing bean plants to see if there was any accelerated growth. My hypothesis was that the earth
worms that are in contact with the soils and plants make the plants have accelerated growth. For 
this experiment, I took two trays and placed an even amount of plotting soil in each of the trays, 
Then I planted the 15 Bluelake stringless bean seeds in each of the trays .  I placed 10  earth
worms in the experimental tray. This experiment would be run for about two weeks . I had to 
run two trials of this experiment. I was not able to complete my first trial of this experiment. 
The reason behind it was the seeds in the tray that contained earthworms had rotted and did not 
grow. I was forced to start a second experiment. From my investigations and observations of the 
heights of each of the plants in each tray in the second trial, I saw that there was not an accel
erated growth in the experimental and the growth of the control may have been greater. From 
my data and my observations, the results of that reversed my hypothesis. The statistics from 
doing the t-test results in t= 0.647 and a p value that was p > 0. 1 .  Out of all the plants in the 
second trial of the experiment, three plants did not sprout. From my results , I can conclude that 
there is no accelerated growth from the plants in the experimental tray and the earthworms that 
I placed in there do not help in accelerated growth. 
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2805 

COLLECTING, CU LTIVATI NG, AND VI EWING 
MAGN ETO BACTERIA. 

Judy Tingchi Wong and Steve DeGusta (teacher). John F. Kennedy High School, 67 1 5  Gloria 
Drive, Sacramento, CA 9583 1 .  

The purpose of my investigation was to find out if magneto bacteria can be collected, cultivat
ed, and viewed under the microscope. Data was collected by comparing the number of bacteria 
seen on the focused edge of a sediment droplet under microscope (control) and the number seen 
when the south end of a bar magnet is placed near the edge (experimental). There were two sets 
of sample. One set was collected from a levee, distinction between the number of bacteria seen 
without magnet and the number seen with magnet. With X2 values of 1 .067 and 0.33, I accepted 
my null hypothesis with 0.5 > p > 0.2 and 0.9 > p > 0.5 , respectively. I concluded that magneto
bacteria could not be collected from the methods that I've taken during this experiment. The main 
problem was most likely the small sample size. If magnetobacteria could be obtained in the 
future, they would be used to demonstrate natural selection. The goal would be creating an envi
ronment in which north-seeking bacteria are not favored but are selected against. 

2806 

THE EFFECTS OF ACID RAIN ON ALLI UM CEPA ROOT AND 
SHOOT GROWTH. 

Valerie Yep and Steve DeGusta (teacher). John F. Kennedy High School, 675 1  Gloria Dr. , 
Sacramento, CA 9583 1 .  

This experiment was designed to test the effects of acid rain on the root and shoot growth 
of Allium cepa (onions). White vinegar was used to lower the pH level of distilled from 5 .3 to 
3.5.  To obtain this pH level, 200 ml of distilled water was used for every 1 ml of vinegar. The 
bottom of the bulbs were cut off and the bulbs were placed on top of a test tube filled either 
with the artificial acid rain or distilled water. The distilled water was used as a control. Results 
from this experiment showed that the average root length of the Allium cepa bulbs was short
er in the artificial acid rain. The bulbs grown in acid rain had an average root length of 2.3 mil
limeters, while the average length in the distilled water was 1 0.3 millimeters. By using t-test I 
was able to determine that the results were not due to chance, and that the water with a pH 
level of 3.5 had an effect on the root growth (t = 4.23, p<0.001 ). The artificial acid rain seemed 
to have no effect on the heights of the shoots (t = 0.69, p<0. 1 ) .  The root length was signifi
cantly shorter due to the artificial acid rain, but the shoot height was not. 



68 · journal  of Student Research Abstracts -----------------

2807 

THE EFFECTS OF SALINITY ON TH E HATCHI NG RATE OF 
BRI N E  S H RIMP 

Chad T. Yomogida, Steve DeGusta (teacher), John F. Kennedy High School, 67 15  Gloria 
Drive, Sacramento, CA 95822 

In this investigation I explored the relationship between the level of salinity and the hatching 
of brine shrimp. My hypothesis was if the level of salinity is increased then the hatching rate of 
brine shrimp would significantly increase because there would be less osmotic pressure. I used 
three groups of 80 cysts to test my hypothesis. For one group I used 4% salinity, the second 
group I used the average ocean salinity of 7%, and for the third group I used 10% salinity. I 
observed and recorded data for five days. The brine shrimp cysts that were placed in a lower 
salinity, compared to the control did not have a significant increase or decrease in the hatching 
rate (X2= 0.039, p>0.5). The cysts that were placed in a 10% salinity, compared to the average 
7% salinity had a significant decrease of hatching rate. (X2=36.5, p<O.OO l ) .  

2808 

TH E EFFECTS OF ELEVATED WATER TEMPERATU RE ON THE 
REPRO DUCTION RATES OF EUGLENA. 

Meka M. Chinn and Stephen DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

In this series of investigations, I tested to see if water temperature affects the reproduction 
rates of Euglena gracilis. To do this experiment, I put 2ml of a Euglena solution into each of 12 
tubes and put 6 tubes into a 70°F water bath (this was my control) and the remaining 6 tubes 
into an 80°F water bath (this was my experiment) . To see if increased temperature affects repro
duction rates, I took samples from the Euglena growing both in the 70°F bath and the 80°F bath 
and counted each sample on a hemocytometer (cell counting grid) . I recorded my data in terms 
of the number of Euglena present in the 1 mm by 1 mm square from each of the 0.25ml sam
ples taken from the tubes. I came to the statistical conclusion (p<.00 1)  that the difference 
between the number of cells in a 1 mm by 1 mm square of 70°F sample Euglena, and the num
ber of cells in a 1mm by 1mm square from the 80°F samples was significant. This suggested 
that an increased temperature does indeed play a significant role in elevating the reproduction 
rates of Euglena. 
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TH E EFFECTS OF GIBBERELLIC ACI D ON LITTLE MARVEL 
DWARF PEA PLANTS. 

Wency Luke and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15  Gloria Drive, 
Sacramento, CA 9583 1 .  

In this experiment the goal was to determine if gibberellic acid would cause Little Marvel 
Dwarf Pea Plants to grow taller than the control Little Marvel Dwarf Peas tend to be deficient 
in gibberellic acid so if gibberellic acid does increase the height then the growth will be notice
able. Twenty Little Marvel Dwarf Peas were soaked in water for 36 hours to encourage stem 
growth. Next they were planted and labelled with popcicle sticks. Once the Little Marvel Dwarf 
Peas area week old a 0.5% gibberellic acid paste was applied to ten of the plants and a lanolin 
paste was applied to ten other plants. The gibberellic acid and lanolin paste was applied only to 

the top side of each leaf to avoid blocking the pores in the plants (stomata). For the next seven 
days both paste was applied and the heights were recorded. Each plant was given 6 ml of water 
everyday. In the end, the gibberellic acid plants grew an average of 8 1 . 1  mm taller than the con
trol lanolin plants. Statistically the t-test came to be 3 .474 and the probability was between 
.001 <P<.Ol. Therefore gibberellic acid does increase the heights of Little Marvel Dwarf Peas. 

281 0 

ISOLATING ETHER RESISTANT DROSOPH ILA. 
Eric N. Meyer and Stephen DeGusta (teacher). John F. Kennedy High School, 67 15  Gloria 

Drive, Sacramento, CA 9583 1 .  

In this experiment the goal was to see i f  I could isolate ether resistant drosophila. I had a 
previous experience with drosophila in a Molecular Biology class and noticed a possible ether 
resistance after several generations of flies were mated. I believed that this could be a genetic 
trait, and through ether exposure those resistant may be left while those not resistant die off. I 
developed a hypothesis; If I expose fruit flies to a high amount of ether and breed the surviv
ing flies, then the subsequent generations of those flies will have a higher survival rate when 
exposed to ether then that of normal flies . After my hypothesis I began with a preliminary 
investigation to determine to correct amount of time to expose flies to ether. I used 20 flies in 
7 trials where I exposed them to a constant amount of ether. I determined the time to be 8 min
utes. After 8 minutes 15  flies were dead and 5 were alive. For my investigation I created a con
trol group of flies and set them aside. Next I created an experimental group of flies. I exposed 
the experimental group to ether for 8 minutes in the 1 st exposure. There were 42 flies . 34 were 
dead and 8 alive. I mated the living flies and used them in the 2nd exposure. There were 28 
flies. 17 died, 1 1  were alive. I mated those flies and used them in the Final exposure. There 
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were 24 experimental and 24 control flies. For the experimental 8 flies died and 16 were still 
alive. For the control 1 8  flies died and 6 were still alive. B ased on this data it is obvious that 
the experimental had by far more survivors. I also ran a statistical t-test that showed the P
value was less than. 00 1 .  I concluded that I was able to isolate ether resistant drosophila. 

281 1 

EFFECTS OF GINSENG AND GUARANA ON TH E 
H EARTBEAT RATES OF DAPHNIA. 

Emily J. Tan and Steve DeGusta (teacher) . John F. Kennedy High School, 67 15 Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of  this investigation was to determine if  the Chinese herbs ginseng and guarana 
promote energy and endurance. The difference between the two herbs is that guarana is a stim
ulant, which, like caffeine, speeds up a body's metabolism, while ginseng is a torrifying herb 
that actually adds energy, endurance, and adaptability to a body. The energy stimulated by 
guarana should eventually wear off, while ginseng, with consistent use over long periods of 
time, should increase a body's overall energy. I tested these herbs on the small freshwater crus
taceans Daphnidae, specifically Daphnia, hypothesizing that if guarana and ginseng are indeed 
energy boosters, the heartbeat rate per minute of the Daphnia would increase after they con
sumed the stimulants. Due to the difference of these two herbs, the guarana-fed Daphnia's 
heartbeat rate should eventually go back to normal, while the ginseng-fed Daphnia's heartbeat 
rate should increase with time (not wear off.) The results and statistics (ginseng: x2 = 1962, p 
<.00 1 ,  guarana: x2 = 1020, p < .001) obtained supported my hypotheses. Once I stopped adding 
guarana to the experimental group, the heartbeat rates slowed back down, similar to the heart
beat rates of the control group. I employed the x2 test again for the last 2 of my 1 1  trials. (x2 = 

12.5 and 6.2, with p-values of between .2 and .05 and .5 respectively.) I therefore concluded that 
ginseng and guarana are effective stimulants. 

281 2 

TH E EFFECT OF AGAR ON TH E GROWTH OF OCIMUM 
BASILI CUM. 

Emma Wong and Stew DeGusta (teacher) . John F. Kennedy High School, 6715  Gloria Drive, 
Sacramento, CA 9583 1 .  

The purpose of this experiment was to see if agar could promote taller plants . (Generally, 
taller plants equals healthier and stronger plants.) To obtain such favorable circumstances, 
plants need a mixture of water, light, and warm temperatures. I hypothesized that plants would 
be taller in agar because agar retains moisture well. In this experiment, Ocimum basilicum 
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(Sweet Basil) was used for its small size because the plants were grown in small 3 ounce plas
tic cups.  Fifteen cups were filled with 50 ml agar to represent the experimental group and anoth
er fifteen cups were filled with 50 ml of soil to represent the control group. Within each cup, 
one seed was planted 0.6 em deep. After the first plant from any group sprouted and grew past 
the 0.6 em. threshold, the measurements were started and continued for five days. I measured 
the plants from the threshold to the end of the stem, before the leaf (Three plants from each 
group were excluded because they either did not germinate or grew correctly, thus they were not 
included in the calculations.) The result of this experiment disproved my hypothesis .  My results 
showed that plants were taller in soil. Using t-test, I found that there is a large significance 
between the heights of plants grown in agar and the heights of plants grown in soil ( d.f=24, 
p<O.OOI) .  I conclude that agar does not promote faster plant growth. Obviously there is anoth
er factor affecting the height of the plants . 
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