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Frogrant waterlily (Nymphaca odorata, Ait.}, Jolnt-grass (Paspalum distichum L.J.
and rush {Juncus repens, Mlchx.) were used to evaluate the effectiveness of vascular
agualic plants in removing the insecticide mevinphos {dimethyl=1-carbomethoxy=1propen-2-y|
phosphate) from watera contalminated with thie chemical.

The emersed aguatic planta fragrant waterlily and joint-grass removed 87 and 93 ppm
of mevinphos [rom water test systems In lessa than 2 weeka without apparent damage to the
plants; whereas ruah, o submeraed plant, removed leas Insecticide than the water-soil
controls. Water-soil controls still contailned toxic levels of this insecticide, as demonstrated
by fish bioassay studies, alter 35 days,
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TECHNICAL MEMORANDUM X-7273 I'.

AQUATIC PLANTS FOR REMOVAL OF MEVINPHOS
FROM THE AQUATIC ENVIRONMENT

INTRODUCTION

During the past few years, environmentalists have heen taking o close
laok at the levels and distribution of pesticides, heavy metals, and other
hozardous chemicals In our environment, The increased chemical waste
disposal at the National Aeronautics and Space Administratlon's (KASA)
Matlonal Space Technology Laboratories crentes the need for o bette r under-
slanding of the part vascular agualic plants play In removing pesticldes and
other hazardous ehemieals from polluted waters, Vescular aguatle plunts
are nlso potential sensors which can possibly be used Lo monitor the guality
of water in which they grow by means of remote sensing.

The fact that vascular plants can absorb, translocate, and metalalize
vardous chemicals has been used to great advantage by entomologists in
controlling plant-eating insccts, Insecticides that are capable of heing
absorbed and translocated In plants are known as systemic ingecticldes.

Ihe phenomenaon involved in systemic uptake, translocation, concentration
and/ar metabolie breakdown of pesticides from soil should be taken advian-
tage of in such important applications as remaovinpg chemicals from pallutd
waters, Experiments have demonstrated that the absorption of inscctcides
by plant roots from various media Is greater from solution than from soil (1.

Recent experiments have also shown that while no cadmlum was
demonstrated in corn and turnip leaves grown in soil fertilized with super-
phosphate containing 7. 25 ppm cadmium, these same plants grown in agueous
golutions containing 0, 1 ppm cadmivm concentrated 90 and 160 ppm of
cadmium in thelr leaves (2, 3). Recent research has also demonstrated
the alility of aquatic plants o assimilate nutrients and remova excoss
nitrates and phosphates from sewage effluent (4, 5). A system utilizing
vascular aquatic plants to remove nutrlents from sewage offluent Is pre-
sently belng evalunted on a large scale by the Institute of Watar Research
{(IWR) at Michigan State University (G).



FISH TOXICITY STUDIES

st bloassny stadies wore conductod o o ety allrasdolul npecire
photnnetrie data, Mosquitafish {{m mbus i 1 affinda), seined from petieds ool
sireams on the Eglin Alr Poree fape Rescervation, wore uaed as the el
specles,  The fish, having o tolnl lengih of 20 Lo 30 mm, weid nee Lo
o the Labratory in 37, BO 107 - m? { bo-gnl) holding Linkes for o miinione.
of 10 days before they were userld,  Water temporaturas ware manitained al
.LFIFI-]'“IIHIGEI'I"I-.'I.[U]_"." 29° 0 Pest containors were 0,001 = m’ [ 1=liter) boakirs,
el housing 10 flah, Phe Gab were placed (o the est water and abior vl
for @4 ke, Peia woere token on the number of fish alive afler various Ume
intervals,

RESULTS AND DISCUSSION

LW s violat spectrophotometric data demonstrated that joun-grass ar
fraprant water Hly were eapable of removing from 87 to 93 ppm ol Mevighos
from water test systems in less than 2 weeks without apprrent damagt G the
plarts, whereas rush removed less insecticide than the water plus sail contr J*
Woater contrals contal ned nverages of 43 and 58 ppm of Movinphos, whuereir
wator plas =oil controls contained naverngges of only 4 and 5 ppm after d5 L
Cllsle 1),

Bicas=ay dati demonstrated the eifectiveness ol joint-grass ol
fragram water Wy in remaving fram BT to 93 ppm ol Mevinphos aeed e
any products toxie to mosquitofish from experimental water in less then
5 weeks, thus confirming the ultraviolet spectrophotometrie data {alide Lk

The Tiltering capabillity of aguatle plants appears W be dependimt an
e o tive i rticipation of the plant in four main processes: namely, dbisorg-
ton, teanslucation, coneenteation, and detoxifliention imetabolic breakdown.
Fmersadl anuatie plants appear o be more effective in removing mevinpho-
from sueous eolution than submersed specles.  This might be explained In
e fuet that the cmevsed plonls transplre consbderable amounts of witer
thrnugrh their leaves behaving much like a wick,



TABLE 2. MOSQUITOFISH (Gambusia affinis) BIOASSAY
OF EXPERIMENTAL MEVINPHOS SOLUTIONS

Number of Test Fish Surviving

12th-Day Eta::ssny:i S min. 10 min. 1 hr 2hr 4 hr 24 hr
Control 10 10 10 10 10 © 10
Freah Water Only 0 0 i) 0 0 0
EBrackish Water Only 1] 0 0 0
Nymphaes odorata, Ait. 10 10 10 9 9 9
Juncus repens, Michx. & 1 0 1] 0
Paspalum distichom L. 10 10 10 10 10 10
Paspalum distichum L. (Brackish Water) 10 10 10 10 10 10
Mevinphos — Water Control G ] 0 1] 0
Fresh Water and Soil 0 o 0 0 o 0
Brackish Water and Soll 10 0 0 0 1] 0

27th=-Day Bmussnyb
Control 10 10 10 10 10 10
Fresh Water Only 0 0 0 0 0 0
Brackish Water Only i} 0 0 0 0 0
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