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Note: 

This analysis assumes no crop 

loss due to other pests, (only 

that attributable to virus in

cidence), and seven pesticide 

applications without crop cov

ers (versus three with covers, 

or a difference of four). 

Pesticides not applied, which 

normally would be applied, 

include: dimethoate, 

malathion, carbaryl, man

cozeb and spreader-sticker. 

Identification of Economically Important Viral Diseases of Cucurbit Crops on Guam 
and Development of Strategies for their Control 

G.C. Wall 

A list of distributors of cucumber, melon and 

watermelon cultivars was put together, in
cluding available information on disease resistance. 

This list was distributed throughout the region by 
mailing it to all Extension services. Fruit blotch 

incidence on watermelon was still reported from 

several farms on island. Virus assays using NCM

ELISA techniques revealed that certain cucurbit 
weeds and wild plants are serving the role of virus 

reservoirs and sources of inoculum for our most 
prevalent cucurbit viruses on Guam, Papaya 
Ringspot Virus-weak (PRV-w) and Zucchini Yellow 
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Mosaic Virus (ZYMV); previous work has already 

shown this, so only ZYMV and PRV polyclonal 
antibodies conjugated with alkaline phosphatase 

were used. Wild pumpkin (Cucurbita pepo) was of
ten found infected with ZYMV. Wild patola or 

sponge gourd (Luffa aegyptiaca) was usually in

fected with ZYMV, although some samples also had 

PRV. Wild bittermelon (Momordica charantia) was 
found to harbor both as well. Dodder(Cuscuta 

campestris) parasitizing wild bittermelon, which can 

also attack cucurbit crop plants, was found to be 
infected with PRV-w. 
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,. Tropical Mushroom Production with Used Paper, Sewage Sludge and 
Leucaena Wood Chips 

EN. lmperio and G.C. Wall 

T he raw materials used for the production of oyster mushrooms have been analyzed for their C:N 
ratio. Table I shows the materials and their C:N ratios. 

The said materials were mixed with 20% grain. These 
were soaked in water for 24 hours. After soaking, 
1.5 kg of the materials were placed inside incuba
tion spawn bags with microporous filter patch. These 
were sterilized in the pressure cooker for one hour 
at 15 psi. After cooling, the bags were inoculated 
with approximately 2% Pleurotus sp. spawn. 

Mycelial growth was measured every week. Table 
2 shows the differences in growth obtained from the 
different substrates. 
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The data on Table 2 indicate that the substrates 
that promoted the fastest mycelial growth were: 
unshredded newspaper (97.3%), wood chips (76.6%) 
and unshredded cardboard (70.0%). It is probable 
that these materials promoted faster mycelial growth 
due to the ease by which air can penetrate into the 
substrate. The shredded materials might have more 
surface area due to their relatively smaller size but 
this might have restricted the entry of air. Hence 
growth was not as prolific as in the case of the 
unshredded materials. 
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The following projects were in operation during the 
FY 1994 at the Guam Agricultural Experiment Station. 

Hatch Projects 
General Administration of Federal Grants Funds Research 
- R. Muniappan 

Use of Locally Available Feedstuffs and Potential Feed 
Sources on Guam for Poultry Feeding - F. Abawi 

Small Land - Holders of Guam: Production Analysis 
and Risk-Avoiding Behaviors - J. Brown 

Evaluating Alley Cropping for a Low Input Sustainable 
Head Cabbage Production on Guam - P. Motavalli 

Development of Cultural Methods for Vandas and 
Dendrobiums in Guam - J. McConnell 

Improvement of Plant Development and Yield of Solana
ceous Crops on Guam -M. Marutani 

Introduction and Evaluation of Cultivars and Rootstocks 
of Woody Perennial Fruits on Guam - T. Marler 

Development of a Culturally Appropriate Diet Assess
ment Instrument for Children on Guam - R.S. Pobocik 

Balanced N & K Fertilization Through Drip-Irrigation 
Systems on G.icumbers - J. Cruz 

Biological Control of Beanfly and Pod Borer on Guam -
D.M. Nafus 

Cucurbit Pest Management for Guam -1. Schreiner 

Study of Tinangaja, Black Leaf Streak and Papaya 
Ringspot of Guam - G.C. Wall 

Development of Trap Cropping and Biological Control 
Methods for Crucifer Crop Pests on Guam - R. 
Muniap_pan 

Management and Adaptation of Selected Warm Season 
Turfgrasses in the West Pacific Region - G. Wiecko 

Regional Research Projects 
Water Nutrient Management of Crops Under Micro-Ir
rigation - P. Singh 

Biological Suppression of Soilborne Plant Pathogens -
G.C. Wall 

Biological Control in Pest Management Systems of Plants 
- D.M. Nafus 

Regional Research Coordination 

Regulation of Photosynthetic Processes - T. Marler 
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Chemistry and Bioavailability of Waste Constituents in 
Soils - P. Motavalli 

Tropical and Subtropical Agricultural Research Projects 
Evaluation of Tropical Legumes as Green Manures in 
Vegetable Production on Guam - M. Marutani 

Evaluation of Processing Indigenous Feeds as Substitute 
for Imported Poultry Feed - F. Abawi 

Dynamics of Root Growth, Water Uptake and Automa
tion of Micro-Irrigation Scheduling - P. Singh 

Control of Pumpkin Beetles, Aulacophora similis, by Tech
niques Using Little of No Insecticide - D.M. Nafus 

Research on Tropical Mushroom Production with Used 
Paper, Sewage Sludge and Leucaena wood chips - E. 
Neri lmperio and G.C. Wall 

Turfgrass Fertilization in Guam - J. McConnell & F.J. 
Cruz 

Development of Diamondback Moth and Cutworm Man
agement Program for Head Cabbage - R. Muniappan 

The Papaya Root System: Characterizing for Optimum 
Cultural Management -T. Marler 

Control of Important Viral Diseases of Cucurbits in the 
American Pacific Islands - G.C. Wall 

Mcintire-Stennis Projects 
Causes of Failure of Regeneration of Native Trees in 
Limestone Forests of Guam -I. Schreiner 

Control of the Poinciana Looper on Guam -D.M. Nafus 

Nitrogen Fertilization of Ironwood and Mahogany Trees 
used as Windbreaks on Guam - T. Marler 

Micropropagation of two Tropical Leguminous Trees in 
the Mariana Islands -M. Marutani 

NAPIAP 
Evaluation of Pesticides Against Pests of Solanaceous 
Crops on Guam -M. Marutani 

Fungicides Tests for Control of Plumeria Rust - G.C. 
Wall 

Aquaculture 
Mangrove Crab as a Model for Development of a Quar
antine System to Screen Species for Aquaculture in Guam 
- I. Silva-Krott 

Gill Discoloration in Penaeus stylirostris - I. Silva-Krott 
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Other Projects 
Schremer, I., G.C. Wall, L. Yudin, D.M. Nafus, et al. 
G.icurl>it Management for the Pacific Islands. 1994-1996. 
ADAP $29,200 (first year) 

Ifit Tree - DOD Contract - T. Marler 

Name 
state/Country 

Abawi, F. 

Brown, J. 

Brown, J. 

Brown, J. 

Diambra, 0. 

Marler, T. 

Marler, T. 

Marler, T. 

Marler, T. 
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Conference 
Date 

83rd Annual Meeting of the 
Poultry Science Association 
Mississippi 
Aug. 7 - 12, 1994 

Annual Meeting of the World 
Aquaculture Society 
New Orleans, LA 
Jan. 12 - 18, 1994 

Technical Committee of the Center for 
Tropical and Sub-Tropical Aquaculture 
Honolulu, HI 
April 19 - 21, 1994 

Investigate the Production Economics 
of the Mangrove or Mud Crab 
Penang, Malaysia/Tungkang, Taiwan 
Aug. 13 - 28, 1994 

83rd Annual Meeting of the 
Poultry Science Association 
Mississippi 
Aug. 7 - 12, 1994 

Establishing and Maintaining 
a Container Nursery 
Pohnpei, FSM 
Feb. 10, 1994 

Growing Tropical Fruits on 
Pacific Islands 
Pohnpei, FSM 
Feb. 11, 1994 

Fruit Production in Palau 
Palau 
March 10, 1994 

Tropical Fruits for Palau 
Palau 
March 11, 1994 

College of Micronesia MOU - C.T. Lee/R. Muniappan 

Dietary Guidelines - R.S. Pobocik, ADAP project. 

Diet Assessment - R.S. Pobocik and J. Brown, ADAP 
project. 

Marler, T. Teaching Botany in the Classroom 
Miami, FL 
June 20 - 29, 1994 

Marler, T. Annual Mtg. of the American 
Society of Plant Physiologists 
Portland, OR 
July 30 - Aug. 3, 1994 

Marler, T. Annual Meeting of American 
Society for Horticultural Science 
Corvallis, OR 
Aug. 7 - 10, 1994 

Marutani, M. 9lst Annual Meeting of the American 
Society for Horticultural Science 
Corvallis, OR 
Aug. 6 - 10, 1994 

Marutani, M. XXIV International Horticultural 
Congress 
Kyoto, Japan 
Aug. 21 - 27, 1994 

McConnell, J. Annual Meeting of the American 
Society for Horticultural Science 
Corvallis, OR 
Aug. 6 - 10, 1994 

Motavalli, Peter Agroecosystems in the Caribbean 
& Pacific Islands 
Orlando, FL 
Oct. 15 - 19, 1994 

Muniappan, R. Tropical and Subtropical Agricultural 
Research - Pacific Basin Administrative 
Group Meeting 
Hawaii 
April 5 - 9, 1994 

Muniappan, R. Compositae Conference 
London, England 
July 25 - Aug. 5, 1994 
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Pobocik , R.S. ADAP Diet Assessment Training 
Chuuk, FSM 
Jan. 3 - 7,1994 

~obocik, R.S. ADAP Diet Assessment Training 
Saipan, CNMI 
Jan. 19 - 21, 1994 

Pobocik, R.S. ADAP Nutrition Committee Meeting 
Honolulu, HI 

Pobocik, R.S. 

Feb. 6 - 8, 1994 

ADAP Diet Assessment 
Rep. of Belau 
July, 25 - Aug. 3, 1994 

Abawi, F.G. and O.H. Diambra. 1994. Effect of Varying 
Calorie and Protein Levels on Layers Fed High 
Levels of Leucaena Leaf Meal. Poultry Science 
7,3 (Suppl. 1): 50. 

Abawi, F.G. and O.H. Diambra. 1994. Effect of Fiber 
and Feed Restriction on Body Weight and On
set of Sexual Maturity of Pullets. Poultry Sci
ence 73 (Suppl. 1): 53. 

Abawi, F.G. and O.H. Diambra. 1994. True Metaboliz
able Energy of Dry Extruded Leucaena, Cas
sava and Copra Meal. Poultry Science 73 (Suppl. 
1): 88. 

Abawi, F.G. and O.H. Diambra. 1994. Effect of En
zyme and Amino Acid Supplementation of 
Leucaena Leaf Meal Diet on Broilers. Poultry 
Science 73 (Suppl. 1): 95. 

Afele-Fa'amuli, S., Kony, A.J.F., Malimban, L., Pobocik, 
R. and Kanehiro, N. 1994 Pacific Islands Cook
book. ADAP Instruction Material 94-4. 

Bowen, R.L.,J.W. Brown and J.M. Halloran. 1994. Ag
__ ricultural-Tourism Linkages in Micronesia. ISLA 

2: 23-46. 

Brown, J., P. Chirichetti and D. Crisostomo. 1994. A 
Cage OI!ture Trial of Siganus randalli on Guam. 
7: 53-56. 

Brown, J.W. and R. Croft. 1994. Marketing Commer
cial Sponges to the Tourist Trade. Presented at 
WAS 94, the Annual Meeting of the World 
Aquaculture Society, New Orleans, January 14-
18. 

Crisostomo, D.P., J.W. Brown and J. Barcinas. 1993. 
Guam Catfish. Extension pamplet. University 
of Guam, Mangilao. 2 pp .. 
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Singh, P. 

Singh, P. 

Agroecosystems in the Caribbean 
& Pacific Islands 
Orlando, FL 
Oct. 15 - 19, 1994 

W-128 Western Regional Project 
Technical Committee Annual Meeting 
Kona, HI 
Oct. 24 - 28, 1994 

Hamilton, M.D., F.J Cruz, and J. McConnell. 1994. 
(Abst.) Performance and Leaching of Nitrate
Nitrogen Fertilizers on Potted Bermuda Grass 
in Humid Tropical Conditions. HortScience. 
29: 483. 

Hamilton, M.D., F.J. Cruz, and J. McConnell. 1994. Fer
tilizer Behavior on Three Guam Soils. AG 
F AXTS Fertilizers and Water Quality 94-4. GCE 
Publication # 94-4. l p. 

Hamilton, M.D., F.J. Cruz, andJ. McConnell. 1994. Fer
tilizer Behavior on Ija Soil. AG F AXTS 94-5 
GCE Publication #94-5. Ip. 

Imperio, E.N. 1994. Sustainable Organic Waste Utiliza
tion. Animal Waste Symposium Proceedings. 
Adelup, Guam. 

Marler, T.E., B. Schaffer and J.H. Crane. 1994. Devel
opment Light Level Affects Growth, Morphol
ogy and Leaf Physiology of Young Carambola 
Trees. J. Amer. Soc. Hon. Sci. 119: 711-718. 

Marler, T.E. and J.H. Crane. 1994. Increasing Scaffold 
Branch Angle of Atemoya by Manipulation of 
the Primary Bud Complex. HonScience 29: 
818-820. 

Marler, T.E. and P.D. Lawton. 1994. Error in Inter
preting Field Chlorophyll Fluorescence Measure
ments: Heat Gain from Solar Radiation. 
HortScience 29(10): 1172-1174. 

Marler, T.E., C.P. George, R.J. Nissen and P.C. Andersen. 
1994. Miscellaneous Tropical Fruits. p. 199-
224. In B. Schaffer and P.C. Andersen (eds) 
Handbook of Environmental Physiology of Fruit 
Crops. Vol. II Sub-tropical and Tropical Crops. 
CRC Press, Inc., Boca Raton, Fla. 

Marler, T.E. 1994. (Abst.) Post Transplant Root Growth 
of Citrus Plants as Influenced by Production 
Time in Nursery Containers. HonScience 29: 
516. 
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Marler, T.E. and P.D. Lawton. 1994. (Abst.) Leaflet 
Movement of Two Cassia Species Moderates the 
Reduction in Fv!Fm Caused by High Light Stress. 
Plant Physiol. 105: 77. 

Marler, T.E. and P.D. Lawton. 1994. (Abst.) Movement 
Protects Carambola Leaflets from High Light 
and Temperatures Stress. HortScience 29: 446. 

Marler, T.E. and L.E. Willis. 1994. (Abst.) Root and 
Shoot Growth Patterns of "Mauritius" Lychee 
Trees. HortScience 29: 540. 

Marler, T.E. and Y. Zozor. 1994. (Abst.) Salinity and 
Leaf Gas-Exchange of Annona squamosa. 
HortScience 29: 511. 

Marler, T.E. and J.H. Lawrence. 1994. Hit: Intsia 
bijuga. Brochure Published by Guam Depart
ment of Agriculture and Guam Agricultural 
Experiment Station. 

Marutani, M. 1994. Tomato Production and Research 
on the Islands of Guam. The XXIV Interna
tional Horticultural Congress Abstracts: p. 212. 

Marutani, M. 1994. (Abst.) Potential of Sunnhemp as 
Green Manure in Vegetable Production in 
Guam. HortScience 29: 523. 

Marutani, M. and C. Flis. 1994. Control of Tobacco 
Flea Beetle on Eggplant, 1993. Insecticide and 
Acaricide Tests. (In press) 

Marutani, M. and C. Simpson. 1994. Soil Chemical 
Factors Associated with Plant Stress of Four 
Legumes in Guam. In Proceedings of Plant 
Stress in the Tropical Environment. Presented 
at the First Workshop of "Plant Stress in the 
Tropical Environment" held at Kona, Hawaii, 
September 20 -25, 1992. pp. 64-66. 

Marutani, M., J. Demeterio and J. McConnell. 1994. 
Okra Yields More Between Tangantangan. AG 
Faxts: Veggie Flash 94-1. Guam Cooperative 
Extension Publication #94-1. 1 p. 

Marutani, M., E. Manalastas and J. McConnell. 1994. 
Legumes Make N Fertilizer from Air-Biologi
cal Nitrogen Fixation. AG Faxts: Veggie Flash 
94-2. Guam Cooperative Extension Publication 
#94-2. 1 p. 

Marutani, M. and R. Muniappan. 1994. New Pests on 
Cruciferous Plants in Yap. Micronesica 27: 153-
154. 

28 

McConnell, J. and R. Muniappan. 1994. Ants on 
Dendrobium. p. 474 In: Orchid Biology: Re
views and Perspectives VI. J. Arditti (ed.) John 
Wiley and Sons, Inc., NY. 

McConnell, J. and M. Marutani. 1994. (Abst.) A Print 
on Demand System for Producing Educational 
and Extension Materials. HortScience 29: 490. 

Motavalli, P.P. and 0. Diambra. 1994. Ammal Waste 
Utilization Alternatives, pp. 50-52, in Animal 
Waste Symposium Proceedings. Animal Waste 
Symposium, Dec. 1-2, 1994, Adelup, Guam. 

Motavalli, P.P. 1994. Overview of Animal Waste Man: 
agement, pp. 1-4, in Animal Waste Symposium 
Proceedings, Animal Waste Symposium, Dec. 1-
2, 1994, Adelup, Guam. 

Muniappan, R. 1994. Chromolaena odorata (L.) R.M. 
King and H. Robinson. In R. Labrada, J.C. 
Caseley and C. Parker (eds). Weed Manage
ment for Developing Countries. F AO Plant Pro
duction and Protection Paper. 120: 93-94. 

Muniappan, R. and I.U. Silva-Krott. 1994. Head Cab
bage, Microbial Control of Cutworm, Webworm, 
Cluster Caterpillar and Garden Looper. Ar
thropod Management Tests. 19: 66. 

Muniappan, R., J. McConnell, T.S. Lali, W. Ng and P. 
Singh. 1994. Bibliography of Spodoptera litura 
(F.) (Lepidoptera: Noctuidae). Guam Agricul
tural Experiment Station Puhl. No. 166. pp 49. 

Schreiner, I.H. and Nafus, D.M. 1994. Soil Insecti
cides, Plastic Mulch and Adult Control as Meth
ods of Reducing Populations of Larval 
Aulacophora similus (Col: Chrysomelidae) on 
Cantaloupe. International Journal of Pest Man
agement 40: 50-55. 

Shang, Y.C., PingSun L. and Brown, J.W. 1994. Test 
Marketing Giant Clams for Food in Honolulu, 
Guam and Saipan and Observations in Okinawa 
and Taiwan. pp. 69-87 in C. Tisdell, Y.C. Shang 
and P.S. Leung, Ed. Economics of Commercial 
Giant Clam Mariculture. ACIAR Monograph 
No. 25, The Australian Centre for Agriculture 
Research, Canberra. 
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Shovic, A.C. and Pobocik, R.P. 1994 Guam: Food Choices 
for Healthy Living. ADAP Instructional Mate
rials HN05. 

Wall, G.C., M. Marutani and McConnell, J. 1994. Float
ing Crop Covers Reduce Pest Problems in Wa
termelon. AG Faxts: Veggie Flash 94-3. Guam 
Cooperative Extension Publication #94-3. 1 p. 

POPULAR ARTICLES 

Marler, T.E. 13 February 1994. A Highly Esteemed, 
Highly Diverse Fruit Family. Islander Maga
zine, Pacific Daily News, pp. 8-9. 

Marler, T.E. 20 March 1994. Wild Guava Plants Range 
All Over Guam. Islander Magazine, Pacific Daily 
News, Cover Photo and p. 8. 

Marler, T.E. 24 April 1994. Those Crazy Fruits. Is
lander Magazine, Pacific Daily News, pp. 6-7. 

Marler, T.E. 24 April 1994. How to Choose a Fruit 
Tree. Islander Magazine, Pacific Daily News, p. 
7. 

Marler, L. and T. Marler. 28 August 1994. Ivory Nuts. 
Islander Magazine, Pacific Daily News, Cover 
Photo, pp. 5-6. 

Marler, T. 28 August 1994. Ivory from a Tree. Is
lander Magazine, Pacific Daily News, p. 7. 

Marler, T. 28 August 1994. Kapingamarangi. Islander 
Magazine, Pacific Daily News, p. 6. 

Marler, T. and B. Lawrence. 8 August 1994. Moving 
Grown Palms is not Really a Huge Job. Is
lander Magazine, Pacific Daily News, p. 12. 

Marler, T. and B. Lawrence. 28 August 1994. An Im
portant Tradition ~xpressed Through Trees: 
Commemorative Pllj)1ting. )sland~f>Magazine, 
Pacific Daily News, p.)2. .. }ff 

Marler, T.E. 27 November 1994 .. Pfotqng ±hat f'etfe¢l? 
Christmas Tree. Pacific :O~ily News, P· 48~ / 
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The Guam Agricultural Experiment Station is an equal opportunity employer. All information gained through its research 
program is available to anyone without regard to race, color, religion, sex, age or national origin. 

Tiade names of produces are used to simplify the information. No endorsement of named products is intended. 

Funding for this publication has been provided by the Hatch Act administered by the Cooperative State Research Service, USDA 
and the Government of Guam. 

"Any opinions, findings, conclusions or recommendations expressed in this publication are those of the author(s) and do not 
necessarily reflect the views of the U.S. Department of Agriculture or the University of Guam. 
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