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Nitrogen lost
(% of applied)

Table 2. Volatilization and leaching losses from turf in micro­
ecosystems fertilized with urea and ammonium nitrate.

Duration
Rate Suction of

Nitrogen Rate applied experiment Volati·
source (kg N ha-') (kPa) (days) lization Leaching

Turf without thatch on Flanagan silt loam. suction applied

NH.NO, 294 -40 18 0.1 16.6t
Urea 294 -40 18 8.5 11.1t
Urea 49 -40 10 1.6 O.ot

Turf with thatch, no soil, no suction applied

Table 3. Fate of radiolabeled diazinon applied to turf growing
on a Flanagan si~t loam.

Percent of applied label

Vola- Asunex- Metabo-
Lost as Vola· tractable litet

Week "CO, Leached tilized compounds 0-27550 Diazinon

1 O.3~ 0.5 1.3 16.2 6.1 75.6
2 4.4 0.9 2.0 16.3 7.3 69.1
3 22.2 1.2 ~.O 23.4 4.0 47.2

t 2·isopropyl-4-methyl-6-hydroxypyrimidine.
:j: Values represent mean of two replications.

.... Means significantly different P = 0.01.
t Individual observations taken at different times. No statistical com·

parison possible.

Discussion

Because the atmospheric chambers are constructed
from glass, which is opaque to ultraviolet light, no
measurement ofphotodecomposition is possible using
the microecosystems. However, most other avenues
of pesticide fate can be studied. Glass was used for the
atmospheric chambers so that volatile compounds
would not be absorbed by the walls. No attempt was
made to control the relative humidity of the air en­
tering the atmospheric chamber.

One of the unique features of this microecosystem
is the presence of the porous ceramic plate in the bot­
tom of the media base. The plate allows a suction to
be applied to the water in the soil Of other growing

sented here agree with published results of N
volatilization experiments in regard to source and rate
effects (8, 16, 17) on NH3 10sses from turf. Essentially,
no N was lost through NH3 volatilization from turf
fertilized with ammonium nitrate and volatilization
losses from urea-treated turf increased with N appli­
cation rate. The leaching loss for ammonium nitrate
was higher than for the same application rate of N
from urea. The overall low levels of N leached are a
reflection of the nutrient holding capacity of the Flan­
agan silt loam and the fact that the turf samples for
our study were selected from an area that had not been
fertilized for 8 years. The N volatilization from the
turfs that were not subjected to suction were higher
than where tension was applied. This was probably
due to the fact that more N remained in the turfprofile
in the absence of leaching, the high level of urease
found in turfgrass thatch (15), and the slow drying that
occurred over the course of the experiment since there
were no irrigations after fertilizer application.

The results of the experiment with diazinon (Table
3) indicated that after 3 weeks, 47% ofthe applied label
remained in the form of the parent compound, 22%
had been metabolized and lost as 14C02, 1%had leached
through the soil profile, 2% had been lost through vol­
atilization and 28% remained in the soil as a diazinon
metabolite or in unextractable compounds. The half­
life of diazinon in soil has been reported by a number
of authors (3, 5, 6, 9, 11) to be between 7 and 56 days
depending on conditions of the experiment. Our re­
sults using the microecosystem fall within the range
of previously published results.

Urea
Urea
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16.6*'"
6.6 media. Because the soil base is only 50 mm deep, cau­

tion must be used in interpreting leaching data. For
herbicide research the depth is adequate because very
few weed seeds germinate below 50 mm in the soil.
Herbicide that is leached out ofthe 50 mm zone would
no longer be effective. Also, cool-season turfgrasses
which have a fairly shallow root system under mowed
conditions lend themselves to this depth. No attempts
were made to determine the amount of nutrient or
radioactive label that may be adsorbed to the ceramic
plate. The use ofa balance sheet approach in studying
applied compounds will allow the researcher to de­
termine if this is important.

In summary, the microecosystems have proven to
be useful for carrying out studies on the fate of pes­
ticides and fertilizers applied to turfgrass stands. They
should be adaptable to other plant species by changing
the system dimensions and trapping arr~ngements to
suit the goals of the researchers. Expen~ental con­
ditions such as soil moisture, can be vaned so that
simple'comparisons between soil type, plant species,
etc. can be easily accomplished.

Acknowledgments

The authors wish to thank DrS. L. A. Spomer, R. F. Nys­
trom, and Mr. Howard Friese for their help with this project.

References
1. Branham, RE. 1980. Development ofa microecosy~tem f9r de­

termining the fate of pesticides in turf. M.S. TheSIS. Umv. of
Dlinois, Urbana. ....

2. --. 1983. The fate of DCPA and dlazl.no~ In turf usmg
model ecosystems. Ph.D. thesis. Univ. of Illmols, Urbana.

3. Bro-Rasmussen, E. Noddegaard, and~ Voldum:Clausen, 1968.
Degradation ofdiazinon in soil. J. SCI. Food Agnc. 19:278-281.

4. Cole, L.K., 1.R. Sanborn, and R;.L. M.e~ca1,r. 197~. Inhibit~on ?f
corn growth by Aldrin and the msectiClde s fate 10 the 5011/ aIr,
crop and wildlife of a terrestrial model ecosystem. EnViron.
Entomol. 5(3):583-589. .. .

5. Getzin, L.W. 1968. Persistence ofdiazino~and zmopho~ III SOLI:
effects of autoc1aving, temperature, mOisture, and aCidity. J.
Econ. Entomol. 61(6):1560-1565. . . .

6. Getzin. L.W., and I. Rosefield. 1966. PersIstence of dlazlOon
and zinophos in soils. J. Econ. Ent. 59(~):512-516: .

7. Gillett, I.W., and J.D. Gile. 1976: PestICIde. fate m terrestnal
laboratory ecosystems. Int. J. EnVlron. Studies 10:15-22.

8. Kissel D.E., H.S. Brewer, and G.F. Arkin. 1977. I?esig~ and
test ofa field sampler for ammonia volatilization. S01l SCI. Soc.
Am. 1. 41:1133-1138. . .

9. Malone, C.R, A.G. Winnett, and K. Helrich. 19tF. InsectIcI~e
induced resp'0nses in an. old field ecosyste~: perSIstence of dIa­
zinon in SOIL Bull. EnVIron. Contam. ToxICo!' 2:83-89.

10. Metcalf RL.· G.K. Sangha, and l.P. Kapoor. 1971. Model eco­
system for the evaluation of pesticide biodegradability and ecol­
ogical magnification. Environ. Sci. Tech. 5:709-713.

11. Miles, J.RW., C.M. Tu, a?d c.~: HaJ!is. 1~79. Persistence .of
ei&ht organophosphorous InSectICides 10 stenle and non-st~nle
mIneral and organic soils. Bull. Environ. Contam. Toxlco!'
22:312-318.



180 AGRONOMY JOURNAL, VOL. 77, JANUARY-FEBRUARY 1985

12. Nash, R.O' l M.L. Beall Jr., and W.O. Harris. 1977. Toxaphene
and 1,1,I-tnchloro-2,2-bix-(p-chlorophenyl) ethane (DDT) losses
from cotton in an agroecosystem chamber. J. Agric. Food Chern.
25(2):336-341.

13. Pellizzari, E.D., J.E. Bunch, R.E. Berkley and J. McRae. 1976.
Collection and analysis oftrace organic vapor pollutants in am­
bient atmospheres. The performance of a tenax GC cartridge
sampler for hazardous vapors. Anal. Lett. 9(1);45-63.

14. Torello, W.A. 1981. Ammonia volatilization and urease activity
in turf. Ph.D. thesis. Univ. of Illinois, Urbana.

IS. Torello, W.A. and D.J. Wehnei'. 1983. Urease activity in a Ken­
tucky bluegrass turf. Agron. J. 75:654-656.

16. Torello, W.A., D.J. Wehner and A.J. Turgeon. 1983. Ammonia
volatilization from fertilized turfgrass stands. Agron. J. 75:454­
456.

17. Volk, O.M. 1959. Volatile loss of ammonia following surface
application of urea to turf or bare soils. Agron. J. 51:746-749.


