






























































































































Nelson, L. S., and Van, T. K. (1991). "Growth regulation of Eurasian 
watennilfoil and hydrilla using bensulfuron methyl," Aquatic Plant Control 
Research Program, Bulletin A-91-1, U.S. Anny Engineer Waterways 
Experiment Station, Vicksburg, MS. 

Netherland, M. D. (1989). "A laboratory bioassay used to test the effect of 
three related plant growth regulators on the growth of two submersed 
aquatic plant species," M.S. thesis, Purdue University, W. Lafayette, IN. 

Netherland, M. D., and Getsinger, K. D. (1992). "Efficacy of triclopyr on 
Eurasian watermilfoil: concentration and exposure time effects," J. Aquat. 
Plant Manage. 30:1-5. 

Netherland, M. D., and Lemhi, C. A. (1992). "Gibberellin synthesis inhibitor 
effects on submersed aquatic weed species," Weed Sci. 40:29-36. 

Reed, A. N. (1988). "Quantitation of triazole and pyrimidine plant growth 
retardants," J . Chromatogr. 438:393-400. 

Reed, A. N., Curry, E. A., and Williams, M. W. (1989). "Translocation of 
triazole growth retardants in plant tissues," J. Am. Soc. Hort. Sci. 114:893-
8. 

Selim, S. A., O'Neal, S. W., Ross, M. A., and Lemhi, C. A. (1989). 
"Bioassay of photosynthetic inhibitors in water and aqueous soil extracts 
with Eurasian watennilfoil (Myriophyllum spicatum)," Weed Sci. 37:810-
13. 

Smart, R. M., and Barko, J. W. (1985). "Laboratory culture of submersed 
freshwater macrophytes on natural sediments," Aquat. Bot. 21:251-63. 

Smith, C. S., Chand, T., Harris, R. F., and Andrews, J. H. (1989). "Coloni­
zation of a submersed aquatic plant, Eurasian water milfoil (Myriophyllum 
spicatum), by fungi under controlled conditions," Appl. Environ. Microbiol. 
55:2326-32. 

Stahly, E. A., and Buchanan, D. A. (1986). "Extraction, purification, and 
quantitation of paclobutrazol from fruit tissues," Hortic. Sci. 21:534-5. 

Steffens, G. L. (1988). "Gibberellin biosynthesis inhibitors: comparing 
growth-retarding effectiveness on apple," J . Plant Growth Regul. 7:27-36. 

Sterrett, J. P. (1988). "XE-1019: Plant response, translocation, and 
metabolism," J. Plant Growth Regul. 7:19-26. 

Sterrett, J. P., and Tworkoski, T. J. (1987). "Flurprimidol: plant response, 
translocation, and metabolism," J. Am. Soc. Hort. Sci. 112:341-45. 

References 
57 



58 

Tukey, L. D. (1986). "Plant growth regulator absorption through roots," Acta 
Hort. 179:199-206. 

Welterlen, M. S. (1988). "Comparative response of tall fescue roadside turf to 
plant growth regulators." Chemic a! Vegetation Management. 
J. E. Kaufman and H. E. Westerdahl, eds., Plant Growth Regulator Society 
of America, San Antonio, TX, 187-200. 

West, S. D., and Rutherford, B. S. (1986). "Gas chromatographic determina­
tion of the plant growth regulator flurprimidol in soil and soil-grass sam­
ples," J. Assoc. Off. Anal. Chern. 69:572-75. 

Williams, M. W. (1984). "Use of bioregulators to control vegetative growth 
of fruit trees and improve fruiting efficiency," Acta Hort. 146:97-104. 

Wood, B. W. (1986). "Influence of paclobutrazol (PP-333), flurprimidol and 
Ortho XE-1019 (Chevron) growth retardants on growth and selected chemi­
cal and yield characteristics of Carya illinoensis," Acta Hortic. 179:287-8. 

Zar, J. H. (1974). Biostatistical analysis. Prentice-Hall, Englewood Cliffs, 
NJ. 

References 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 

Pubhc reponong burden for tho~ collectoon of onformatoon ·~ estomated to average 1 hour per response. oncludong the tome for revoewong mstruct1ons. ~earchong exost1ng data wurces. 
gatherong and maontaonmg the data needed. and complet ing and revoewmg the collection o f onformat10n Send comments regard1ng th1s burden est1mate or any o ther aspect o f th o~ 
collectiOn of onformat1on. onclud1ng suggestoons for reducmg tho~ burden to Washongton Headauarter~ Servoces. Dorectorate for 1nformat1on Operation~ and Report~. 1.2 15 Jeffer~on 
Oav1~ H1ghway, Su1te 1204. Arhngton. VA 22202-4302. and to tne Off oce of Management and Budget. Paperwork ReductiOn PrOJect (0704·0 188). Wa~n1ngton. DC 20503 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 

January 1994 
4. TITLE AND SUBTITLE 

Plant Growth Regulators as Potential Tools in Aquatic Plant 
Management: Efficacy and Persistence in Small-Scale Tests 

6. AUTHOR(S) 

Carole A. Lembi 
Tara Chand-Goyal 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Department of Botany and Plant Pathology 
Purdue University 
West Lafayette, IN 4 7907-115 5 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

U.S. Army Engineer Waterways Experiment Station 
Environmental Laboratory 
3909 Halls Ferry Road 
Vicksburg, MS 39180-6199 

11. SUPPLEMENTARY NOTES 

3. REPORT TYPE AND DATES COVERED 

Final report 
5. FUNDING NUMBERS 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

Contract Report A-94-1 

Available from National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161. 

12a. DISTRIBUTION I AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE 

Approved for public release; distribution is unlimited. 

13. ABSTRACT (Maximum 200 words) 

Bioassay and small-scale test systems were used to determine the efficacy and persistence of plant growth regula­
tors with potential for aquatic plant management. The goal of the project was to identify compounds that reduce 
plant height and thus weediness of the submersed flowering plants hydrilla (Hydrilla verticillata Royle) and Eurasian 
watermilfoil (Myriophyllum spicatum L.). Laboratory bioassays indicated that triclopyr and imazapyr were herbici­
dal rather than growth regulatory on these species. Bensulfuron-methyl and amidochlor showed growth regulatory 
properties on Eurasian watermilfoil, and further research may be warranted on these compounds. A number of 
studies were conducted on flurprimidol, a gibberellin synthesis inhibitor which reduces stem internode length, 
thereby effectively reducing vertical stem length. Two-hour exposures to flurprimidol significantly reduced vertical 
stem length at concentrations of 750 pg L-1 for hydrilla and 200 pg L"1 for Eurasian watermilfoil for at least 28 days 
post-treatment, suggesting that short-term exposures may be efficacious under certain circumstances. Flurprimidol 
was less effective at reducing stem lengths under low light intensities (4-18 pE m·2 sec·1

) than under high light (800-
1000 pE m·2 sec·1

), but stem lengths were shorter under low light than in the untreated controls. As the plants reach 
the more well-lit portions of the water column, vertical growth should be reduced if flurprimidol is still present at 

14. SUBJECT TERMS 

(See reverse) 

(Continued) 

15. NUMBER OF PAGES 

66 
16. PRICE CODE 

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT 
OF REPORT OF THIS PAGE OF ABSTRACT 

UNCLASSIFIED UNCLASSIFIED 
NSN 7540-01-280-5500 Standard Form 298 (Rev 2-89) 

Prescnbed by ANSI Std l39· 18 
298·102 



13. (Concluded). 

physiologically active concentrations. Additional plants that were affected by flurprimidol included waterstar­
grass (Heteranthera dubia), slender naiad (Najas flexilis) , elodea (Elodea canadensis), and leafy pond weed 
(Potamogeton foliosus). Total plant lengths in Vallisneria americana and coontail (Ceratophyllum demersum) I 
were not significantly affected by flurprimidol. Gas chromatographic procedures for detecting flurprimidol resi-
dues in water, plant tissues, and soil were developed. Flurprirnidol dissipated rapidly from water (8.4 to 9.8 day 
half-life) and plant tissue (8.8 to 9.1 day half-life) and slowly from the soil (178 day half-life). Further studies 
are needed to determine the potential for long-term plant control, with emphasis placed on determining whether 
uptake of flurprimidol is from the water or hydrosoil. Our studies to date suggest that the gibberellin synthesis 
inhibitors provide a viable alternative as an aquatic plant management strategy. 

14. (Concluded). 

Amidochlor 
Aquatic plants 
Bensulfuron methyl 
Bioassay 
Environmental persistence 
Eurasian waterrnilfoil 
Flurprimidol 
Gas chromatography 
Imazapyr 
Paclobutrazol 
Plant growth regulator 
Residues 
Triclopyr 
Uniconazole 




