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FOREWORD

In 1972 the "Water Hyacinth Abstracts® was published as a
draft in o limited number being a part of contribution to the research
and development programme on "Biological Control of Noxious Aquatic
Weeds in the Mekhong Basin® operated by the Agricultural Products
Research Institute, Apélied Scientific Research Corporation of Thaileand,
Since then coneurrent requests have been received from institutions

— both inland and abroad, thus proper printing will be appropriated for
a wider c¢irculation,

As informations pertaining to the subject are currently
gathered and alreedy accumulated; it is, therefore, worthwhile to
incorporate additional sbstracts up to 1971 in this edition.

The publication is kindly sponsored by the Commission for
Asia and Oceania of the International Federation for Documentation

(FID/CAO), to which obligation is herewith ascknowledged.

Mrs. Chalermvarn Choosup
Director

Thai National Documentation Centre
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WATER HYACINTH ABSTRACTS

1

ABDALLA, A.A. and ABDEL [IAFEEZ, ALT,
1969, Some aspects of utilizastion of weter hy501nth (blchharnla

crassipes). PANS, 15(2):204-7, (Bibl. 23 Fac. Agric. unlv. Knartoum,

Sudan)

’ Chemical analysis of E. crassipes chowed a very hibh F content,
average N and K and low Ca contents compared with some crop plantss
burning and using the ash as o fertilizer is recommended., #Hulching
with E., crassipes (20% moisture content) at 60 kg/plot (3 X 3.7 m) for
% weeks reduced the mean growth rate of leaves of Cyperus rotundus from
5.2 to 3 mn/day and increased the m01sture content of the surface soil
by 33%. -Weed Abstr. 19(1),1970.

ABOU-EL-FADL, M, and others )
1970. Utilization of water hyacinth as an organic manure with
special reference to water-borne helminths. J. Microbiol, U.A.R.,

2(1):27-54.

Examination of fresh water hyacinths (Eichhornia crassipes Schleck,)
and snails in the immediate vicinity of the plants has not revealed the
presence of infectious stages of water-borne helminths. The water
hyacinth, however, must be composted before it is utilized as organic
manure. -Biol, Abstr. 52(18),1971.

AGRICULTURAL RESEARCH, "ASHINGTON
1967. Herbicide cuts water loss, agric. Res., Wash., 16(4)3;9,
Cessation of evapotranspiration following the control of thick
mats of water hyacinth (Bichhornia crassipes) with 2,4-D was demonstrated
in growth pool trials., ~Wecd ibstr. 17(3),1968,

AHIMAD, NAZIR

1968, Review of research work done by the Directorate of Fisheries,
West Pakistan. " agric, Pakist., 19(3):557-72. (Directorate Fish.,
Lahore, W, Pakistan) -

Eichhornia crassipes at Balloki fish farm was controlled by a
foliar applied 25% aqueous solution of 2,4-D,

Grass carp (Ctenopharyngodon idella)., Nearly half a million fry
were flown from Canton in 1964 for stocking in the Haleji Lake in 1965
to control weed overgrowth., The fish voracicusly consumed Hydrilla sp.
Potamogeton sp. and Vallisneria sp. ST

Weeds of Kalri Laoke. Silt deposits are responsible for the
profuse growth of Typha sp., S:irpus sp., Phragmites sp., and Paspalum
Sp. There is a luxuriant growth of Hydrilla sp., Vallisneria sp.,

Potamnogeton sp. and Ceratophyllum sp. down to depths of 2-15 L, ,

Potamogeton pectxnutus descends to 20 ft. o

YJeed of Mancher Lake. ilancher L. covers up to 100 mile” and is
situated in the Sehwan Taluga of Dadu district, .The shallowness of
water and the alluvial bed promote the overgrowth of agquatic vegetation
(which spoils the scenic beauty of the lake by giving it a marshy

- appearance), harbour mosquitoes, restrict fishing operations, and

promote the proliferation of weed fishes and the silting up of the lake,
The main weeds are as for Xalri Lake with the addition of Cyperus sp.
and Nymphaea sp.
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Study on the food and feeding hebits of major carps. Gut contents
of 16- to 52~cm. long Catla catla consisted mainly of micro-crustacea
and filamentous and colonial algae with some higher plants; diatoms were
the main diet in December and January, colonial algae in March and April,
Chlorophyceae and Cyancphyceae in May-Tune, and remnants of aquatic
vegetation in October. C. catla is a surface and mid-water feeder., The
gut contents of 9- to 58—0%. 1ong Lnbco vohlta consisted nalnly of colo=-
nial and filamentous algae and also vegetable and algal detritusj; it is
a oolumn feeder. The gut contents of 12.5~ to 3b-cm, long Cirrhina
mrigala consisted of decayed vegetable and algal matter with a large
quantity of muds Chlorophyceae and Cyanophycese were also represented.
-Weed Abstr, 19(4)_ 1970,

PQODULTS InCo .
19659 Aguatic weed control with fenac, Tech. Serv. Data Sheet
Amchem Products Ine.. H-91, 15 p. tebs, 4, bibl. 28, :

This report is based on research carrled out in the US and Canada
on the use of fenac as a soil~applied, pre-en, treatment to the bottoms
of irrigation ditches, laskes and ponds and as water-surface treatments,
Fenac is available as a 10% formulaticn on 8-15 mesh "A" LVi attaclay
(Fenac Granular) and as a. liquid Na salt formulation containing 1.5 1b
age;/gala . .

Initinl studies have shown fenac to be active against Alternanthera
philoxeroides and Eickhornia crassipes at high rates. In current trials

AMCHE

it has reduced the amount of phencxy compounds, such as 2,4-D and

fenoprop, needed to control A. phlloxer01des,1n addition to effectlvely
delaying resprouting, .. Uben Used with anitrole-T to control E. crassipes,
it increased the rate of knock-down and subsequent sinking, -
In trials in 1961 and 62, three formulations of fenac applied in
the autumn or the spriang were evaluated for the contrel of Potamogeton
pectinatus in irrigation ditches. The soil was partially frozen at the
time of the sutumn treatment, and alternataely thawed and froze for some
time after application. Rainfall was %.74 in, from 9 Ncvember, gt the
time of autumn treatment, to 12 May when tne ditch was flocded, From
20 April, the date of the spring applications, until the ditch was
flocded 22 days later, 1,81 in. of rain fell, Assessments were made on

10 July after the ditch hnd been drained. The granular.Na and liquid

smide and Na formulations at ﬁc#apnlled in the autumn gave respectively

' .93, 95 and 95% control of P. peotinatus. At 1c# , these formulations

gave resu»ctlvely 95, 80 and 78y control, indicating that there was no
advantage gained by using the granular formulation at the higher rate.
Both the granular and liguid Na formulations applied in spring gave

‘approx1mately 70% control of P, pectinatus,

In other trials in 1960-62, Tenac was evaluated together with
L,h—D, atrazine and simazine as pre- and pcst—»m. soil sterllant
applications to control gubmeraed agquatlc--weeds in lokes and cansls.
Soil types varied from decomposed granite/silt mixtures to clays, clay/
loams and in one lake a clay/humus ooze. Incorporation of the herbicide
in the surface soil through.adseguste leaching was found to be essential
for canal treatments prior to admitting flowing water. Fenac at 5 and
20# gave 80 and 95% control,.r respectively, of P nodosuo in a canal
where 8 to 10 in, of rain fell prior to Ploodlng, But was ineffective
against. weeds in two other canal trials where 4 in. of rain fell before
subnergence,
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In the res eprvolir and lake itests, avpllvatlons were made directly
to the soil,. The plots recelved amouitts ranglng from a trace up to 4 in,
of rainfsll before being gradually covered by impounded water. Under
these conditions, weed ccntrol was effective in all trials, regardless
of the amount of rainfall prior to submerging the plots. Both the sodium
salt and amide formulations of fenac at 10 end 20# were superior to
2,4=D at 20 and Lo{# ageinst P. nodosus and P, alveralfollus. Granular
formulations of fenac amide at 10 ana 2014 and 2 TGiZD 30 and 6Oﬂ'app11ed
through the water before plant growth began %~ give cemplete contral of P.
nodosus, F. pectinating and Iri‘f vadalupens sis. Fenac applied during the
winter “dormant seazon showed DPOPISG‘SE.1 soil sterilant for season-long
control of many submerged weed species, as well as Eleocharis acicularis
and Typha sp. )

“S"%, a series of trisls in which fenac was applied to lake bottoms,
fenac at 15# applied in January: controlled P. pentlnatus, Flodea sp.,
Heteranthera dubia anc Utricularia sp. for ‘a season and showed some
Tosidusl aotivity during thc seoond yecr. At another location, fenae
at 7.5; applied in Ocuvober controlled Myriophyllum brasiliense, Hete-
ranthera dubia and Poraomoceton spp. M. brasiliense rcgenerated Fenac
at 20# applied aftc; draw-coamn before wé?n-emergpnce gave 85-100% con-~
trol of Scg Tltt& 2 Spn., POlygonum SppPe, ﬁ¢l I SPP. o Eleocharis spps and
Ludw1gla SpD. - T T
T“In ditches, fense at 27 +a 2,4-0+2,4,5-T nixture at 8# provided
adequate control of swmall bruzh species, herbacecus broad-leaf weads and
submersed aszuatic weeds in ghaliow pools. -

Rates of 12 and 157 avplied to the surface «f gnall pools and

iy s have reau;tcd ir 90% and complete

embayments infested with P. p

kill, respectively, within 5 R %s. Gresnular fenac at 3 ppm. appliéd
in July to parts of a 3-an pund climinated P. Olellus within 2 weeks,
while complete knock~down of P. 5 was ac “obtained unt11 early
September. oo

Studies have bsen carried out to determine the TL  (median
tolerance limit / LD, / velues in ppm,.) of soveral fish species. 1In
general,; & rr‘L or 20761 ahove has beeh esteblished for a wide range of
fish species; 1ndlcablnb a peotable 10~fold safety factor over the
normal reccommended rates of u”p¢l“at on. After 24 nours, a TL ~of 22.5
and 20 for liguid and grenular feiac on bluegill sunfish /.Lepomls
macrochirus / was obtained. Aftvr o6 hours a TL  of 125 and 30 for
EE&EEE’éEE”g?anular formulations on walleve pike (gtlzosed*on vitrium),
200 and 400 on sucker (Catostomus comme ersoni) and 130 for the liquid
formulation on muskelluage (F masguinongy) was obtained, An appli=-
cation of granular fenac ¢id not appear to have eany effect on plankton
and benthic organicms.

In a wabtes ve3idu
of 1962 to a 2550-f¢ lern

s . study, Tunas at z0f#f was applied in the spring
th of irrigation cenal., When water was turned

into the canal 5 woeeks after treatment, the first wave of water that

flowed over the treated area contained aanowlmatelv 8.5 ppm. fenac,

The relatively high uonrewt"&hlon declinred rapidly and after 30 min,
amounted to 0,86 ppn. The redustion was evidently due - to dilution with-
in the ponded section of the zanal, since little water flowed beyond

the treated area during this. time Twenty minutes later, water began to
flow from the treated length of canaL and contained 0,496 ppm., of fenac.
After 2 hours the concentraltion dropped to 6.5 ppb. and after. 8 hours
smounted to only 2 ppb.
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It was concluded that inadequate raihfall after the rnset «f the
trial failed to leach the chemicdal sufficiently to prevent high concen-
trations being carried away with the initial flow of water, but that,
even under these conditions, the water should be .safe for use on cropped
land within several hours after beihg introduced into the canal. -Weed
Abstr. 13(5),1964,

ANON ,
1925, The Water-Hyacinth and its utilization, Agric, J. India

£0:395-96.

Recent experiments in cotton at the Institute of Plant Industry
in India have demonstrated that water hyacinth, converted to finely
divided organic matter, can be profitably used as a manure, In the
Chinese manner, successive loads of fresh water weed were mixed with
earth, cow-dung and wood ashes and spread in layers on a rectangle,

18 X 12 ft. The heap was covered with earth to retard drying, -Active
fermentation commenced and the heap was converted to a damp moist mass,
After one month the heap was turned to promote seration. Manure was
ready for use after 2 months,

It is suggested that the weed be allowed to dry partially in the
sun before the heap is made to prevent excessive water ocozing from the
heap with loss of valuable compounds, Composting should take place
after the monsoon, between October and March. Such compost could be
used for cold weather crops, Jute, rice, vegetables and fruit, ~A.H,

ANON,

1962, Agricultural Research, (Agrisearch notes). Agric. Res.,
Wash., 10(8):15

A s single appllcatlon of amitrole «+ NF&GcN at 0,5-2F gave more
effuctive control of water hyacinth (Eichhornia crassipes) than 2,4-D
at 2-6%#, '

A moture, 7~in. spike of Typha latifolia may produce up to 222,000
seeds. The rhizomes and shoots from one seed can spread over an area
of 10 ft. in diam. in 6 months. -Weed Abstr. l&(B),1962.

ANON,

1964, Water hyacinth is one of the world's worst weeds. N.Z.J.
Agric., 108(3):232, figs.2.

Thg_;ecognition of water hyacinth and the potential dangers of
its rapid spread are described briefly. -Weed Abstr. 1&(2),1965.

ANON,
1965, A symposium on Man-Made Lakes (tropical and temperate),
organized by the Institute of Biology, was held in London =n 30 Septe=
l Oct. v 1905-

Man-made lakes are now coming to occupy great areas of former
land, especially in Africa, &.g. the Kariba Dam on the Zambesi, 1700 sq.
miles; the Volta Dam in Ghana, 3200 sq. miles; Lake Nasser on the Nile,

1800 sq. miles, The great size of such lakes demands that full use be

made of them, not only for hydroelectric power, transport, etc.,, but also
for the irrigation of crops. Reference is made to the serious invasion
of man-made lakes by aquatic weeds, such as Salvinia auriculata,

Pistia stratiotes and Eichhornia crassipes. -Field Crop Abstr, 19(2),

1960,



"10, ANON. .
1966, Mulching with waoter hyacinth (Bichhornia crassipes), "~
Two and a Bud 13(1):31.
A brief note on the possible use of water hyacinth as a mulch
in young tea in N.E, .India, The plants are of great manurial value
as well; in a dry state they contain zbout 70% organic matter, 1,5%
N, 0.6% P,0., and 5.5% ¥,0. ~Trop, Abstr. 21(10),1966.

275! 2
11. ANON.

1966, A study on the usage of water hyacinth as animal feed in
Thalland. Bangkok. A Special Meetlng of the ASA Joint Working Party,
27-29 July, 1666, 2 p.

To date, chopped water hyacinth leaves have been used as roughw—
oge in swine feed: Other livestock will not eat it. Experiments
were made to investigate its use as an animal feed.,

Attempts to convert water hyacinth to silage were inconclusive
due to high shrinkage in the silo due to high water content., It was
shown that, after drying in the sun, leaves of Eichhornia azurea and
E. crassipes had moisture contents of 90,34 and 86,01% respectively,
the corresponding figures for roots being 95.35 and 94.61%. Weight
due to this high water contents makes it uneconomical to transport
the plant for long distances, Values for dry weight nutritive com-
ponents such as fat, protein and ash, before, at and after flowering,
are given. Mixing powdered water hyacinth at 5% to 20% into feed of
white mice (for which this food is not usual) resulted in reduced
growth rate and increased number of deaths.

The present practice of feeding water hya01nth to swine as
roughage and a vitamin supplement should be contirued, It should not
comprise more than 5% dry weight of the mixture: young vegetative
plants should be used, preference being plven to leaves over roots.
_AHC

12, ANON.
1966, VWater Hyecinth as bedding materiol for the cultivation

of Volvaria mushroom. (Philippines). Kuala Lumpur, Malaysia, 3rd
Meeting of the ASA Joint Working Party, 27-30 April, 1966, 2 p.

The working paper covers 3 aspects of water hyacinth utlllzutlon
in the Philippines.

Dried water hyacinth can be used as a.bedding material for
Volvaria mushroom, Plants thoroughly dried in the sun are arranged
in 10" thick layers, layers being alternately aligned. Each layer is
watered, well trampled and planted with mushroom spawn, During the
hot months, yields of mushroom are high., The first harvest is 10-1k
days after planting; a bed 4 X % X 1 meter may yleld 12-15 kg. fresh
mushrooms. Mushrooms are larger than those grown on rice straw,

Comparing propertiss of different kinds of silage, water hyacinth
has the lowert temperatiwe and Para grass the lowest moisture -and
highest dry matter, A mixture of Para grass and water hyacinth had the
best calcium-phosphorus ratio and gave the best yield of silage, Red
Sindhi cows daily consumed 11,13 kg. of the pure hyacinth silage.

Tegts relating to possible use of water hyacinth for pulp and
paper making gave values for components of the rootless plants as:
llgnln 7«1%, ash 11,2% pentosan 18. 9/, silica 0,8%, holocellulose 65.5%.
The pulp yield, 31.1%, was lower than those from other agricultural
wastes. The wrapping paper from water hyacinth had poor Strength. -A.H.
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ANON ,

1966, Aquatic- weeds and navigation. Biokemia, (14):9.
""" In @ trial on navigoble waterways at Femex City, Tabasco,
Mexico, 95% of a dense infestation of Eichhornia crossipes and
Pontederia cordata decomposed and sank 8 weeks after applying
Esteron 10-108 at 7.5 1./hd in 85 1. Water +7.5 1. diesel oil
fron a helicopter. -VWeed Apstr. iz(l),l968.

ANON, .

1967, water Hyacinth Research (Philippines). Bangkok,
Meeting of the Committee on Technical Cooperation and Research,
23~25 Jan, 1967, 2 p.

_The working paper reports ylelds of volvariella mushroom
grown on water hyacinth bedding material and considers whether such
bedding material is sultable for cultivation of Agaricus mushroom.

Volvariella mushrooms can be harvested from a dried water
hyacinth bed 9-12 days after planting:a bed 4 X 1 X % meter may
yield 8-12 kg. fresh mushrooms. The bed remains productive for
2-% weeks, Mushrooms grown on water hyac1nth are larger than those
grown on rice straw,

It is expected that ohnmlcal fertlllzers will be needed to
raise the nutritional value of dry water hyaclntp for proper growth

‘of Agaricus mushroom, =A.H.

ANON ,
‘ 1968; New dam in Nigeria., Nature, 2“0(5171) 957-8.
Includes tle information that weeds may never constitute a
problem in the Kaanl dom. Salvinia nymphellula, which is common in

the area, appears to be native to West Africa and has not been reported

to form mats, S, auriculatan and Eickhornia crassipes have not been
reported in the arca while Pistio stratiotes, usually common, is not

a problem, On the other hand fish production may be adversely affected

by phytoplankton blooms. Within 8 wecks of the formation of the lake
surface scums of Ansbaena sp. were widespread in the middle zone.

~Wleed Abstr, l§(2§,l959.

LNON

' 1969. Possibilities of biological control of aquatic weeds
in Tndia., Water Fesource J. September 1969, 40-50, (ST/ECAFE/Ser,
c/82)

In Indin aquatic weeds cause a considerable nuisance by pollu-—
ting drinking water, providing breeding sites for mosquitoes and
impeding fish culture, irrigation and navigation. Most of the major
weeds are not native to India: Zichhornia spread from Ceylon,
Ludwizia from America, probably via Africae, and Alternanthera phi-

Toxercides from South America. Weed control measures are few: due
To lsck of funds, mechanical control is used only when absolutely

necessary and chemical control is negligible,

Since extra funds will not be available in the near future,
biological control measures nust be investigated. The following
are biocontrol agents which have proved successful in experiments
or in the field elsewhere: aquaotic mammals, Trichechus inunguis,
Myocastou coypuss fish Ctenopharyngocon jdella; Snaoils, Marisa
cornuarietis, Fomaccﬁ conalioulatas insects and mites, Ag@sicles

sp. Recently a government survey was made of natural enemies of
oquatic weeds in India in the hope that it might give pointers to
suitable foreign blocontrol agents.

-6 -
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Trials in Trinidad supggest the following insects should be
tested in the field in India agninst the 2 most serious weeds,
Eichhornia crassipes and Salvinio auriculata, Species which attack
E. crassipes are; from South America, Acigona ignitalis, Epipagis
alblguttalls, Cornops longlcovne, Neochetina spp. Orthogalumna
terebrantis, from North America, Arzama densa, Species which attack
Salvinia sp, are: Cyrtobagous singularis, Paulinia acuminata and
Samea multiplicalis. -A.H.

ANON ,

1971. Economic Damage caused by Aquatic Weeds (Preliminary
Survey)., U.S., Office of Scilence and Technology, Agency for Inter-
national Development, Washington D.C+, December 1971, 13 p,
(Ta/0sT/71-5) ' ‘

The report attempts to estimate the economic significance of
aquatic weeds in developing countries, considering only these weeds

in bodies of water., The most important aquatic weeds in-such coun-

tries, including submerged, emergent and free floating forms, are
listed, together with their distribution: Eichhornia cras ssipes
(Mekong, Malaysia, Indonesia, Ceylon, Upper Nile etc.,) Azolla SpP.
(Mekong, Lake Kariba, Conge, Nile), Pistia stratiotes (Mekong,
Malaysia, India, E. Africa, Central America etec,), Hydrilla (Mekong,
N.E, Thailand, Indonesia, Vietnam, Laos ete,), Alternanthera phl—
loxeroides (N,E., Thailand, Indonesia, Laos etec,) and Cyperaceae
?ﬁEEEEE7fﬁalaysia eta.). Major harmful effects of these weeds are:
water loss by transpiration, reduced oxygen content of ‘water,
provision of brecding sites for disease vectors, increased silting,
and interference with drainage, water traffic and power plants,

Economic losses due to these weeds have been estimated for
some developed countries: in the Mississippi delta, water hyacinth
caused annusl losses of 35 million dollars due to impeded agricul-
tural transpoert, aAnnual cost for eradication in Florida is 3.6
million dollars, Similar costs in developing countries. are likely
to affect their economies. —

The Zambian economy depends on short haul water transportation
which is impeded by weeds for 8 months of the yeor causing losses of
3%. Clearance schemes cost 1 million dollars annually., In Thailand,
where 307 of the labour force is concerned with fishing and water
transport, the lower Mekong river basin is infested with water hyacinth,
woter lettuce and water fern, Control has been estimated as likely to
cost several million dollars initially with a further annual expendi-
ture of 400,000 dollars, In Guyana, E, crassipes interferes with
irrigation and transport of sugar cane and rice causing annual losses
of 250,000 dollars: 100,000 dollars are reguired annually for minimal
control measures, Such a large sum will have a serious impact on the
shaky economy. In these 3 developing countries water weeds have been
1mpllcatcd 1n recent increased spread of cchlstosom1a51s. =faHe

ARNOTT,  Hudw
1966, Studies of c31c1flcatlon in plants (Yucea. schldlgera,
Lemna minor and Eichhornia crassipes. In: Proceedings of the Thaird

- Buropean Symposium of calcified tissues, 11-16 April, 1965, Davos,

Switz., Springer-Verleg, Inc., New York, Calcified Tissues Proc.
Europe Symp., 3:152-157, Illus,
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~ The fotrmation of calcium oxalate crystals in the plants investi-
gated is a biologically contrplled'process, intimately associated with
cellular differentiation. . Crystal .development occurs by the formation
of loaded chambers associated with membranes and tubules; .subsequently
crystals are formed within these chambers. = The possibility that the
chamber acts like a boule is suggested, -Biol., Abstr. &§,1967.

AUDIA, W.V. and PRESTON, WLH.
' 1965, The effects of several ulglo:des on aquatic plants,
Proc. 19th NE ¥eed Centrol Conf., 451-5, (Pestic, Reg. Div., Agric. -

Res. Serv., US Dept. Agric. Beltsville, Maryland)

Several algicides were applied to outdoor ponds containing aqua-
tic plants during the summer of 1964. Calcium hypochlorite, dichlone
and potassium chlerate were not phytotoxic to Juncus effusus, Sagitta-
rio sinensis, Ludwigia pelustris, Marsilea quadrifolia, Lemna Winor,
Azolla caroliniana, Salvinia rotundifolia, Ceratopteris thalictroides,
Eichhornia crassipes and Pistia stratiotes, An alkyl benzyldimethylame
monium chloride and a mixture of 4 quaternary ammonium compounds were
moderately phytotoxic to E. crassipes and killed another -plants
except J. effusus and S. sinensis, Phenylmercuric acetate and copper
sulphate damaged most of the floating plants but not those established
in soil,

In-the greenhouse, 15 algicides were tested for phytotoxieity
to-A, caroliniana: within 18 days, 6 quaternary ammonium compounds
copper sulphate, phenylmercuric acetate and a mixture of monuron,
simazine, atrazine and dichlone caused moderate to scvere growth
inhibition., Copper nitrilochelate caused a slight growth reduction,
Dichlone, caleium hypochlorite, potassium chlorate, potassium dichloro-
isocyanurate and a mikture of PCF Na technical with 2-mercaptobenzo-
thiazole caused no apparent injury or growth inhibition. -Weed Abstr.
16(4),1967.

AVAULT, J.%.

1965, Biological weed control with herbivorous fish, (Abstract)
Proc, 18th Sth, Weed Control Conf,, 590~1, (Alabama Agric. Exp. Stn,,
Auburn)

In trlals in plastic-lined poo]s, Conge tllapla (Tilapia
melanopleura) stocked at rates between 1500 and 1000/ac controlled
the following within 3 months: Pithophora sp., Spirogyra sp., BEleo-
charis acicularis, Elodea densa, Hydrochloa sp., Utricularia biflora
and Rhizoclonium sp., whereas Najus guadalupensis, Potamogeton
diversifolius, Chara sp. and Spirodela polyrhiza were controlled by
increasing the stocking rate to 2055 and 2&4C,

Grass carp (Ctenopharyngodon idellus), stocked in pools at
685/ac, eliminated all the above-—mentioned species within 3 weeks.

Oon resumption of feeding 2 to 3 weeks later, Alternonthera phlloxe—
roides, ‘Myriophyllum brasiliense, M. spicatum and Eichhornia crassipes
were eliminated within 2 weeks, Chara Sp., P. diversifolius and E.
acicularis were controlled within 1 month of stocking at rates down
to 20-40/46s In ponds, Israeli carp (Cyprinus carpio) 6 to 9 in.

long at 25-50/ac reduced or eliminated Pithophora sp.,»Rhlzoclonlum

.5p. and E.- acicularis within 2 to 3 years.

-8 -
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Channel catfish (Jetalurus punctatus) reduced or eliminated

- Pithophora sp. when stocked in ponds at 100/ac, but not when stocked
‘at 200/ac. Stocked in pools at 685/ac, these fish consumed higher

plants in the absence of alternative food. WNile tilapia (Iilapia
1lotica) controlled Pithophora sp. when stocked in pools at 2055/ac

and in ponds at 1000-20007ac. In pools, some reduction of E. aclcu-

laris, N. guadalupensis and P. diversifolius was obtained, Java
tilapia (T. mossambicay at 1000=2000/ac and goldflsh (carassius

‘auratus) Tt 857ac controlled Pithophora sp. in pools., Both these®

species and Tampa tilapia (T eudelot13 fed on, but failed to control

.higher plants. -Weed Abstr. 15(3) 1966,

AVERITT, WK,

1967. The persistence of 2,4«D in water, In: University of
South-western Louisiana and Corps of Engineers, Department of the
Army (USA). An annual report of “the control of alligator weed and
other aquatic plants, 325-47.

In December 1965, with water temperature around 70 F 2,4-D
amine at 4% was sprayed conto water hyascinth (Eichhornia cra551pes)
along the banks of Bayou Teche, St, Martinville, Louisiana. Two sets
of water samples analysed showed a high concn, after 1 h.(153 and
29 pp thousand million) and .a. reduced concn. after 24 h, (37 and 30)
which inereased.again 1 week after application (727 and 1020),
perhaps because of absorbed chemical released through submerged
portions of the-plants. There was a _gradual decrease of conen, in
samples taken at 2 weeks and thereafter. Owing to the ‘low temperature
the action of 2,4-D on the plants was slew, The same general trend
in 2,4~D conens. was observed in tanks when water hyacinths were '
sprayed in May 1966, under warmer conditions,

In the same month 2,4~D methylamine L# was ‘sprayed in two
lagoons in City Park, New Orleans by injecting the herbicide into the
propeller wagh from’ é motor boat. In both cases the concn, decreased
very rapidly between the 3rd and 4th day after ﬂppllcqtlon.

Tn July six tanks with .growing water hyacinth were paired.
Three tanks were sprayed with 2,4-D methylamine, Esteron 99 (2,4-D
propylene glycol butyl ether este :rs) or Kuron (fenoprop propylene
glycol butyl ether esters, cach at L# and three with the same
herbicides + blackstrap molasses 1 gal/ac., There were higher
herbicide soncns. on the 2nd or 3rd day than on the 1lst day, dnd
conens. then graduslly decreased until 3 or 4 weeks after application
when they increased again followed by a decrease to the end of the
test period (122 days) when only Kuron wans detected, The water in
tanks receiving molasses showed a delayed but‘$imilar concn., fluctu-
ation compared to that in tanks treated with herbicide alone, 1In
September, on a pond, 2,4-D methylamine at L# was applied to exposed
portions of alligator.weed (Alternanthera philoxeroides)oen -about

©1/100 ac, Water analyses showed trends similar to those of the

lagoons but owing to rainfall 8 h, after spraying the results may be
misleading. There was cpparently no-diffusion of herbicide to points
100 ft. and 150 ft. from the treated area up to 53 days after spray-
ing. -Weed Abstr. 17(5),1968. :
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BAKER, H.G.

1965, Characteristics and modes of origin ef weeds. The gene-
tics of colonizing species: Proc., lst Internat, Union Biol, Sci.,
Asilomar, Californiz; ed. by H.G. Baker and G.L. Stebbins. Acadenic
Press Inc. N.Y. 147-72, (Bibl., 353 Univ, Californisa, Berkeley)

4 discussion of the factors that enable o species to become =
weed, The 'ideal® weed 1. Has no special environmental requirements
for germination 2, Has discontinuous germination and gredt longevity
of sced 3%, Shows rapid seedling growth 4, Spends only = short time in
the vegetative condition before flowering 5. Maintains geed production
as long as growing conditions permit 6, Is self-compatible, but not
necessarily self-pollinated or apomictic 7., If cross-pollinated, can
be pollinated by a non-specialized flower visitor or by wind 8. Pro=-
duces numerous seeds in favouroble environment 9., Can produce some
seed in a very wide ronge of environments 10. Has special adaptations
for short- and long-distance digpersael’ll. If a perennial, has vigo=-
rous vegetative reporduction 12. If a perennial, is brittle at the
lower nodes of rhizomes or rootstocks 1%. If a perennial, can regene=-
rate from severed portions of the rootstock 14, Can compete by special
means, for example rosette formation, high competition or excerine
production,

' Spcecies mentioned include Ageratum conyzoides, Eupatorium micro-
stemon, E. adenophorum, Oxalis corymbosa, O. pes~caprae, Bichhornia

crassipes, Polypodium dispersum, Hypericum perforatum, Senecio

squalidus, Epllcbrum pedunculare, Acaena snserinifoliay Tetragonolopus

moritimus and Raphanus sativus. -Weed Abstr. 17(4),1968,

BARTON, L.V. and HOTCHKEISS, J.E.

1951, Germination of Seeds of Eichhornia Crassipes Solms, Boyce
Thompson Inst, 16(5):215-20,

4 combination of high temperature and light is needed for com~
plete germination of dormant seeds of EZichhornia crassipes. However,
periods of eight hours a day at a temperature as low as 5 C. did not
impair germination in the greenhouse gnd daily alternating tenmpera-

tures of 5= 307, 5~ 35, and 5 - 40 °C. permitted some germination

in dark incubators., Constant temperatures of 30 =and 40°C failed to
bring about germination in the dark, After 17 months of storage in
water at 20 or 30°C , the seceds became less dormant as evidenced by
their germination over a wider range of tomperctures, but alternating
low and -high temperatures of greenhouse conditions were still best,
These seceds germinated at fluctuating air or water temperatures as

low aB 22°C. in the sunlight in the greenhouse. Thus sunlight favored
the germination of dormant seeds or of non~dormant seedsﬂheld at un-
favorcble low temperatures.

Samples which had germinated in the greenhouse after storage in
weter for various lengths of time at temperatures ranging from approxi-
nately 4°¢ - 40°c showed 20° and 30°C - better than lower or higher
temperatures for keeping the seeds viable as long as 17 months, It
was also demonstrated that the speed of germination of all lots was
hastened by a storage period of a month.or longer, and the percentage
of germination of the less mature lot C was greatly increased by
such treatment, -~Author

- 10 =



24,

26,

hUF\, S, )
1966, Helicopter against water hyacinth in the Sudan, Agric.
aviat., 8(L4):116-18. ’

A Z,4-D emulsion containing 4.5 kg a.i./ha in 40 1. spray
applied from a helicopter provided 98% control of water hyacinth
(Eichhornia crassipes) on tracts of the White Nile in the Malakal
area, and appeared more effective thantrial applications of invert
emulsions produced by Bi-Fluid spray equipment. Optimum times of
year for spraying in this area were between Hay and August on the
stretch between Jebel Aulia and WMalakal, and between December and
April on the stretch between Molakal and Juba. Herbicidal activity
appeared to be unaffected by relatively high shade temperatures
(up to 43 °c). -Feed Abstr. 16(3),1967.

BEASLEY, P.G. and LAWRENCE, J.M.
1966, The influence of rooted aquatic plants on the dissclved
oxygen content of water, Abstr, lleet. Weed Soc. Am., p. 90. (Auburn

" Univ. Agric. Exp. Stn, Alabama)

The effect of dense growths of submersed vegetation on the
dissolved oxygen (d.o.) content of water was studied in plastic
pools and natursl waters during 1965, 1In plastic pools 24 in, deep
in which 50% of the surface was covered by Eichhornia crassipes and
80 ‘to 90% of the volume occupied by submersed Najas guadalupensis
the d.o. ranged from 0,3 to 1 ppm at the surface and 0.1 to O.% ppm

‘at the bottom. HMost of the fish stocked in these pools died probably

as a result of oxygen depletion, In pools in which ( 20% of the
surface and volumc was occupied by weeds, however, the d.o. ranged

from 4.6 to 8.4 ppm at the surface and from 4.4 to 8.7 at the bottom,

Tn the Sealey Pond area of Lake Seminole which was choked with
Potamogeton crispus and Nitella spp. the d.o. content was 4,5, 3. L
and 0.5 ppm at depths of 0, 5, and 10 ft, respectively in August
when the surface water temperatureowas %33 C. In October when the
temperature had fzllen to about 23°C the d.c. content at these was
5.5, 5.4 and 3 ppm. In an open water area at the same surface water
temperature the d.o. content was 8, 8.7, 5.7 and 4 ppm ot depths of
0, 10, 20 and 30 ft, in August and 7.9, 6.1 5.8 and 5.8 ppm in

- Dctober., The results confirm that the d,o0. content of water in weed

infested arcas is appreciably lower than that in open water regions
of the same impoundment.  No data on fish populations in Lake
Seminole are available to indicate the extent to which utilization of
these areas by fish is reduced. - ¥Weed Abstr. £§(6),l967.

BENNETT, F.D.

,1966. Investlgutlons on the Insect Attacking the Aquatic Ferns,
Salvinia spp. in Trinidad and Northern South Amerlca. Proc. Southern
fleed Conf. 19,1966, 497-50L,

The floating aqustic fern, Salvinia aurlculuta, indigenous to
South and .Central America has become a serious pest in many areas
because of its rapid vegetative growth. As well as impeding water
flow it provides food for Biomphalaria boissyi, the intermediate

-gnail vector of Bilharizia. . The possibiliities of using coypu, Marisa

cornuorietis, etc. for bilological control have been considered, This

‘investigation of insect pests on Salvinia occurring in northern South

America was suthorized by the Rhodesian government with a view to
possible control of the weed in the Kariba lake.

-1l =
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30 Species of iusect were collected and reared: 3 promising

species, Cyrtobagous- singularis, Samea multiplicalis and Paulinia
acuminata are discusged fully. C. singularis was found in northern

Brozil and British Guiana: both adults and larvee injure Salvinia to

which they are host specific, - Po acuminata is widely distributed
throughout subtroplcalsguthAmerlca and Trinidad. Nymphs (5 stages)
and adults feed on leaves: where food is limited destruction is rapid,
Paulinia can feed on other aquatic plants but terrestrial economic
plants are rejected: water grown rice was nibbled slightly. Samea
multiplicalis was wildely spread in the area studied. Severe¢ damage

was inflicted by the larve which could also feed on Pistia stratiotes

but not on other plants,
Methods used to screen Salvinie insects are given. The
prineiples of biological eontrol of aquatic weeds are discussed. —A.H,

BENNETT, F.Do..

1967, Notes on the possibility of bioclogical control of the
water hyacinth, Eichhornia crassipes, PANS (Sect. C. Weed Control)
13(4):304=-9,

Eichhornia cr4551pes has become a highly noxious aquatic weed
because, unlike the L4 other known species of the genus, it can main-
tain itgelf without contact with the soil, Investigations on its
natural enemies have so far only been conducted in northern and eastern
Brazil, Uruguay, and Indiaj research in its centre of origin may
reveal many more diseases and pests associated with it. So far the
mnost promising species for bioclogical control are the stem berer
Chilo ignitalis, an arctiid moth (Palustra sp.) and a galumnid mite

from S, America, and the aquatic grasshopper Gesonula punctifrons
from India, The snall Marisc copnuarietis in Puerto Rico damages E.

‘crassipes but also attacks rice gsedlings. Work on the biological
control of another agquatic weed, Salvinia auriculata, is also under

way, 16 refs, -Trop. Abstr., 23,1668,

BENNETT, F.D.
1968, Insects and mites as potential controlling agents of

water hyaecinth, Proc. 9th Brit. Weed Control Conf. 1968, & p.

Surveys were made in the countries where Eichhornia crassipes
originated, Guiana, Surinam, Brazil, Trinidad, Jamaica, British
Honduras and Florida to determine wheﬂherlnsects occur which are
capable of restricting the growth rate of the plant, The more
promising insécts occurring in Trinidad are being tested for host
specificity.

Potential biological control agents found in South America and

vTrlnldad were Acigona ignitalis, Epipagils alblcuttalls, Leptogalumna

sps’y Neochetina bruchi, Cornops longicorne and Thrypticies sp. 1In
Jomaica, only Leptopgalumna sp. appeared of interest: in British
Honduras Corncps sp. was the only interesting find. 1In Florida,
Arzaoma densa successfully attacks water hyacinth, -A,H.

. BENNETT, F.D.

1968, Investigations on insects attacking water hyacinth in
Florida, British Honduras and Jamaica, 1968. Commonwealth Agrioultural
Burecoux, Farnham Royal, Bucks, England, 9 p. (eyclo.). (Bibl. 63
Commonwealth Institute of Biologieal Control, West Indian Station,
Curepe, Trinidad)

- 12 =



20;

31.

32,

The .insects observed on Eichhornia crassipes are noted ond the
damage they cause is explained., The occurrence of Arzama densa (which
may reduce the production of viable seed) on E. crassipes in Florida
is of interest, It has apparently transferred successfully from an
allied host, Pontederia cordata, and several of its natural enemies
have followed 1t, "It may bé. suitable for release in new areas after
host specificity tests. -Weed Abstr. 18(3);1969.

BENNETT, F.D.

1970. Insects attacking water hyacinth in the West Indies,
British Honduras and the USA. Hyacinth Control J., 8(2):10-13,
(Bibl, 5; Commonw. Inst. Biol. Control, Curepe, Trinidad)

Insects and mites found on survey trips are described briefly,
and further notes are glven on those considered to have a narrow host
range, The noctuid Arzama densa, found on Pontederia cordata and
Eichhornia crassipes and present at a high rate in the warmer months

at some localities in Florida, may be useful in regions where its
natural predators are absent, if it proves sufficiently host specifie,
The pyralid Samea multiplicalis has been observed on several water
plants including Salvinia auriculata and E. crassipes. The weevil
Sphenophorus pontederiae was found on E. crassipes in Florida, and

the weevil Neochetina sp. was associated with it in S, Trinidad. The
leaf-mining mite Orthogalumna terebrantis was found outside S. America
for the first time, on E., crassipes in Jamaica and Florida, and
appeared to be confined to this host. Progress on host specificity
studies in Trinidad on the grasshopper Cornops longicorne and the
pyralids Acigona ignitalis and Epipagis albiguttalis 1s recorded.

All 3 appenred to prefer E, crassipes as host plant and A. ignitalis
larvae were found to need it to develop normally, Further tests are
to be carried out with these species, ~Yeed Abstr, 22(4),1971.

BENNETT, F,D, .

1970, Recent investigations on the biological control of some
tropical and subiropical weeds. Proc. 10th Br. Weed Control Conf.,
660~8, (Bibl. 30; Commonw. Inst., Biol., Control, Gordon St,, Curepe,
Trinidad)

A resumé of investigations on the blologlcal control of weeds

- undertaken by the West Indian .Station of the Commonwealth Institute

of Biological Control is given., .Since its inception in 1946 this
station has been involved with research on the biological control of
eleven species of weeds., Outstanding control of two, Cordia curas-
savica in Maruitius and Opuntia spp. in Nevis has been achieved by
the introduction of phytophagous insects, and encouraging results
have been obtained against Tribulus cistoides in St. Kitts. The
complex of insects associated with several weeds including the
important aquatic weeds Eichhornia crassipes and Salvinia auriculata
as well as the terrestrial species Eupatorium odoratum are currently
under investigation. -Weed Abstr. 20(5),1971,

BENNETT,-F,D. and ZWOLFER, H.
1968, Report on a survey of the insects and mites associated

with Water Hyacinth, Eichhornia crassipes in northern South America
undertaken in February-March, 1968, 29 p,
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In northern South America, the centre of orlgln of Elohhornla,
a survey was made of promising pest species for introduction as
blologlcal control agents for -water hyacinth in “other areas. Similar
1nvest1pat10ns have previously been made in India and Uruduay. Dis-
tribution of the five species of Eichhornia and related genera is
given: E. crassipes, E. paniculat®; E. paradoxa, E. azurea and E.
dlver51f01&3 occur in subtroplcal and tropical Amerlca, E. diversifolia

also occurs in tropical Africa.

The survey itinerary included Guiana, Surinem and Brazil. _ An
attempt was made to examine damage and collect pests on E, crassipes
and other species on Pontederiaceae over as wide o range of habitats
as possible: artificial and natural lokes and ponds, canals and drain-
age ditches, swampy pasture lands and rivers,

An exhaustive investigation of pest species collected has not
buen completed and details of only the most promising species are
given. These are: Neochetina bruchi, Acigona ignitalis, Epipagis
albiguttalis, Cornops longicorne (life history studies and host
specificity tests are being made on these spp.). Leptogalumna sp.
and Thrypticus sp. (Palustra spp. and Arzama densa have been noted
in previous studies). =A.H, - T

BERG 1 e . N . .

1959, Anslysils of the conditions unsuitable for the development
of water hyacinth (L. crassipes) in certain rivers of the Congo basin,
Bull. Agric. Congc Belge 50(2):365-93., (bibl. 6, illus., Flemish
summary)

The exploration of the River Congo and its tributaries between
Mokweti and Coquilhatville showed that conditions in most of these
rivers are unsuitable for the development of water hyacinth. From
the study of this phencmenon it was concluded that water hyacinth
does not grow in water with = pH value constantly lower than 4,2,
-Field Crop Abstr. ié,l960.

BERG, A. :
1961, The ecological role .of the waters of the Congo basin in
the growth of water hyacinth. Mem. Classe Sci. Nat. Med. Acad. Roy.
Sci. d'Outre Mer. 12(3):120 p. (Fr,e,du) figs, 12, tabs. 17, bibl. 32,
The first part of this reporteén an -investigation carried out from
1957-9 describes in detail the waters of the Congo basin rivers and
classifies them according to 3 types: (1) humic acid waters with a pH
of 3,5-5,2 (these are limited to the central Congo Basin)j; (2) humic

_waters partially neutralized by minerel bases, with pH of 5-7 (these

are basin waters originating from the plateau); and (3) _humic waters
completely neutralized, with pH of 6+ and average ‘pH of 7.6 (these
are in the plateau cr ‘at the start of their course through the basin),
A4 survey of the distribution of E,., crassipes showed that humiec
acid waters with a pH beélow k4,2 are toxic to the plant and are there-
fore not infested. A pH. of 4,2-4,3 appears to be inhibitory, 4,3-4.5
doubtful and 4,5-5.2 non-inhibitory. Light appears to accentuate the
toxie effect. The present dlstrlbutlon of E, crassipes in the Congo
basin can therefore be explulned by (1) propagatlon by upstream navi-
gation, (2) propagation by downstream current, (3) inhibition by
waters of pH 4.3 or lower, and (4) artificial destruction by man,
The 2-year compaign with 2,4-D showed that complete eradication in
the Congo basin by this means was impossible,
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Details are given of laboratory experiments in which the plant
grew satisfactorily in natursl waters of pH 7 or 5 and in water
adjusted artificially to pH 7 or 5 with NaOH, declined rapidly at a
natural pH of 4 and grew more slowly but was not completely inhibited
at artificial pH &4,

LIt was.doncluded that the toxic effect on the plant of humic
‘waters of low pH must be attributed essentially to a mineral deficiency,
due partly to the abundance of hydrogen ions in a poor mineral enviren-
mept and also to absorption of the cations on the humic colloids,
~Weed Abstr. 12(4),1963,

BHANJA, A, and SIRCAR, S.M. ' .

] 1966. Gibberellins from the root of water hyaeinthi Sci. Cult.,
32(7)3371-72,4

- The roots of water hyacinth have been observed to have growth
promoting effects on several crops including rice, wheat, maize, pea,
gram and jute., Accordingly & sample of root material was extracted
with 80% ethanol end filtered and the aqueous residue remaining after
evaporation of the filtrate, acidificd and extracted with ethyl
acetate. Subsequently extracts were partitioned against phosphate
alkali buffer, centrifuged, acidified and re-extracted with ethyl
acetate. The purified extracts were then chromatographed. A substance
having an Rf value corresponding to that of GA, was shown to promote
the growth of mustard and lettuce hypocotyls ih bioassay tests. Follow=-
ing the alkaline hydrolysis of the water fraction, after removal of

all the ether soluble free growth substances, the presence of gibberel~
1in in some bound form was -alsoc indicated. As water hyacinth covers
oxtensive areas it might be possible to use it for large scale extrac-
tion, - Weed Abstr. 12(5),1968.

BHATTA, H,L.

1970, Grass carps can control aguatic weeds. Indian Fng,.,
20(2):36-7, (Fish. Res. Lab., Bhopal, India)
- Five grass carps (Ctenopharyngodon idella) a¥eraging 1-1.25 kg
in weight were introduced to each of three 1500-ft ponds and fed
daily with quantitics of individual weed species; unconsumed weeds
were netted out every 24 h and weighed, Grass carps daily consumed

100-150% of their body weight of Najas minor (174%), Hydrilla

verticillata, Ceratophyllum demersum, Vallisneria spiralls, Podostemon
ceratophyllum and Potamogeton orispus and consumed 60-77% of their
body weight of Lemna minor, and 18-50% of theip body weight of Myrio-
phyllum spathulatum and Eichhornia crassipes. A mixture of 45 kg of
7 weed Species was fed to five 6.5 kg fish and the mixture was netted
out daily and the weight of individual weeds determined., The order
of preference shown by the fish was N, minor> H. verticillata » C.
demersum > L. minor )'E. spathulatuxf} V. spirafis‘) E. crassipess
E. crassipes was consumed only as a last rsort, The 5 fishes took a
Total time of 144 h to consume all the 45 kg of weeds, -Weed Abstr,
20(4),1971, o

BHUTAROBOL, CHAINARONG
1951, Water hyacinth (Eichhornia crassipes) control experiments
with 2,4-D at Angthong. Kasikorn 2L4:4L9-452,
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Te provent Japoens to thiir ~lce crop, rice farmers of a distriet
in Angthong Province had to remove the growth of this weed by pushing
it out into the river to float it away. This cost as much as Baht 60
per rai,

2,4<D sprayed onto the weeds at the rate of 500 grams to 400
litres of water (0.1%) killed them within 25 days., The cost of this
chemical treatment including labox and other charges was only one -

. third that of hand collecting and floating the weeds away, -Author
BILL, S.M,

1969, The water weed problem in Australia, Hyacinth contr,
J. 8(1):1-6, (State River Wat. Supply Commn., Victoria, Austrglia)

Aquatic weeds pose a serious problem in Australia in areas
under irrigation, -‘In Victoria, where $300,000 was spent on weed
control in irrigation and drainazge systems during 1966-~67, the main
herbicides used are aminotriazole, acrolein, dalapon, TCA and diuron,
About 40% of the total annual expenditure for chemical control of
aguatic weeds in Victoria is accounted for by the treatment of
Paspalum distichum in drainage ditches with aminotriazole, while

acrolein is the most useful chemical in water supply channels. Veed
problems and control measures in New South Wales are similar to those
in Victoria. Typha angustifolia, which is the most common aquatie

‘weed in ¥, Australia, is generally controlled with 2,4-D ester at

8# 4 though aminotriazole and dalapon are also used, Eichhornia
N . - . i bbbt
crassipes is not generally a serious problem in Australia with the

. possible exception of some Queensland rivers.

) Elodea canadensis has been controlled on Albert Park Lake,
Melbourne with acrolein injected below the water surface at a concn.

. of 12 ppmv followed six weeks later by 10 ppmv and subsequent annual

treatments of 5 ppmvy the same compound has been moderately successful
at 5 ppmv against weeds (mostly Potamogeton crispus) on Lake Burley

- Griffin, Canberra, but heavy fish kill has occurred in some parts of

the treated area. In dams in Victoria Lemna minor, Azolla filiculoides
and Potamogeton ochreatus are common, while P, pectinatus and _Najas

tenuifolia occur in dams in southern New South Wales, Herbicides are

not widely used in farm dams and small reservoirs, except against
such emersed species as T. angustifolia, rushes (Juncus spp., Scirpus
spp. and Eleocharis spp.7 and sedges (Cyperus spp. and Carex Spp.

_=Weed Abstr. 20 1971.

BDACKBURN, R.D., . o
1963, Evaluatlng herbicides agalnst aauatlc weeds., Weeds,

"11(1): 21-4, tabs, 4, bibl, 10 (U.S. Dept. Agric., Fort Lauderdale,

Florida)

Techniques are described for evaluating the effectiveness of
herbicides against aquatic weeds in the laboratory.

quuat, paraqudt, endothal di-N, N—dlmethyl-covoamlne and
acrolein gave » 85% control of Elodea densa, Najas guadalupen51s

-4 Ceratophyllum demersum when these were grown for 4 weeks in the

laboratory under water containing the herbicides in concentrations of
1l ppm., but only endothal and acrolein adequately controlled submerged
weeds in contact with the herbicides for a limited period of 24 hr,
Diquat at 1# in 100 gal water, sprayed over the foliage of floating
weeds (Pistia stratiotes, Eichhornia crassipes and Salvinia rotundi-
folia) gave 78-85% control, but some regrowth of E. crassipes
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occurred within 8 weeks 2,4~D tertiary fatty acid amine was more
effactive against floating weeds than was souivilent rates of 2, Ly,
ester. Only fenoprop butoxyethanol ester delayed sprouting of the
underwater nodes of floating mats of Alternanthere philoxeroides for
8 weeks, in sddition to giving top~kill. -Veed Abstr. 55(6;,1965.

BLACKBURN, R.D. and ANDRES, L.A.

1968. The snail, the mermaid and the flea beetle. Agric. Yb.,
U.S. Dept. Agric., 229- 54 (USDA Aquatic Weed Investigations, Crops
Res. Div., agric. Res. Serv., Fort. Lauderdale, Florida)

Experiments in which~ marisa snails (Marisa cornuarletls),
manatees (Trichechus sp.) and flea beetles (Agasicles sp. ) have been
used to comErol aquatic weeds are discussed. Work at Fort Lauderadale
since 1965 has shown that all submersed weed species are controlled by
marisa snails which will also eat floating leaves such as those of
Salvinia sp., and the roots of Eichhornia crassipes and Pistia stra-

T3otes but not aerinl portions of the plant, In an enclosed body of
water snail populations fluctuate with weed populations. Further work

is being undertaken to investigate the production of snails for large
stocking programmes (see also Yeed Abstr. 153 940), Flea beetles are
being used successfully for the eontrol of a alligator weed (Alternanthera
phllcxeroLdes) in Florida but have Ffailed to damnge this plant on the °

P ittt
National ¥ildlife end Gome Refuge ot Savannah, where the use of thrips

is being investigated. In a 3-year study ot Florida Atlantic-University
5 manatees ate the submerged weeds in o half-mile section of canal in

% weeks but were unable to survive in water foemperatures below 65°F,
Test sites were frece from vegetation for 6-8 months after the nanatees
were removed, -Veed Llstr. £2(5>,l970.

BLACKBURN, R.D, and "ELDCN, L.V. . )
1962, Evaluation of hnerbicides for centrol of aquatic weeds,
Annu. Rep. Floridcz igric. Exp. Stas. 257 p. (U.S. Dept. Agric., Fort

" Louderdale, Florida)

Alligator weed (Alternanthera philoxeroides), Fenoprop esters,
either in herbicidal oil or os weightéd emulsions, were generally the
nost effective treatment for the control of A. philoxercides. The
propylene glycol butyl ether ester of fonoprop was more effective than
the butyl ether ester formulation. Dichlorprop, the most pronmising of
the dichlorophenoxy compounds tested, and the n-butyl and 2-chloroethyl
esters of 2~-chloro-L4-fluorophenoxy acetic acid, were more effective,
than 2,4=D, 4idding a wetter increased the herbicidal effect of fenoprop
and 2,4-D. TIn still-water pools, fenac sodium and fenac acetanide were
effective against both floating and rooted-irmersed clumps, the latter
at 10# giving 99% control 9 months after treutment in 1 trial,

water hyscinth (Eichhornia crossipes). In green-house trials,
digquat at o# + 0,17 wetter gove excellent control., The tertiary fatty
acid amine salt of 2,4-D was approximntely 50% more active than the

“diethanclamine salt, Infield trials, anitrole-T at 1# and 2,4-D at
‘2 or 4# gave ) 90% control, initial sinking occurring 12 and 9 weeks
‘respectively, afted treatment.

Other species. in aeriszl application of diquat at 0.5, 1 and
1.5# gave good control of water lettuce (Pistia stratictes) but not of
E. crassipes, Diquat applied in a canal at 2.5 ppm, inh June provided
conplete control of scuthern naiad (VqJAs guodaLupen51a) and coontail
(Cerntophyllum sp.) for 6 months. -Veed Abstr, 13(2),196k4,
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BLACKBURN, R;D. and WELDON, L.W.

1963, Results of 3 years of testing diquat as an aquatic
herbicideé in Floridai Proc, 16th Southern Weed Conf., 1963, 365 p.
(Crops Res. Div,, U.S. Dept. Agric., Fort Lauderdale, Florida)

Diquat at concentrations down to 0,25 ppmw, controlled submerged
weeds in small ponds. In canals in 3, Plorida where flow could be
stopped for 24-36 hr, 1 ppmw. controlled Najas guadalupensis and
Ceratéphyllum demersum; higher concentrations were required for come

plete control of dense stands of Elodea densa, Floating species, such
as Eichhornia crassipes, Pistia stratiotes and Salvinia rotundifolia,
were controlled with rates of 1-1,5# , but retreatment was required

for-complete control., Foliar sprays of 10# gave initial top~-kill of

Alternanthera philoxeroides, but submerged stems regrew within 2-3

- weeks. 1In laboratory trials, Spirodela polyrhiza was killed by 0,05

ppmw., but in field trials, 0.25 ppmw. was required to control
several other duckweed species, Concentrations of 0,5 ppmw. appeared

"to tiave little effect on natural fauna and plankton in small ponds,

Concentrations up to 2.5 ppmw. persisted in pond water for up to 1l
days, but these weare not toxic to fish., ~Weed Abstr. 12(6),1963.

BLACKBURN, R.D. and WELDON, L.W.

1964, Chemical and physiological studies on aquatic weeds.,

Rep. Fla Agric. Exp. Stas., 301 p. (U.S., Dept. Agric. Fort Lauderdale,
Florida)

On the environmental factors influencing submerged weeds in
canals in S, Florida, light penetration, P and N compounds, sulphates,
tannic acid and turbidity appeared to have the greatest effect on weed
growth. In some localities where plants were damaged by insects,
chemical control of alligator weed (Alternanthera philoxeroides) was
found to be impracticable.

In trials with amitrole~T, the best top~kill of aquatic weeds
was-obtained with 1.5# , and 1# was considered to be the minimum
rate required for satisfactory results. The addition of fenac at 1,

2 and .4 oz/ac to amitrole-T resulted in more rapid top-kill. In
glasshouse trials, Tenac appeared to influence translocation of
amitrole-T in water hyacinth (Eichhornia crassipes). When used as
a chemival marker, femac at 1 or 2 oz should be added to amitrole-

»T>at 1-1.5# . -Weed Apstr. 14(4),1965.

BLACKBURN, R,D. and WELDON, L.W.

1964, Evaluation of herbicides for control of aguatic weeds,
Rep. Fla. Agric. Exp. Stas., 297-8. (U.S, Dept. Agrlc., Fort
Lauderdale, Florida)

In trials on the control of alligator weed (Alternanthera 221—
loxeroides) the activity of fenoprop at 8# was enhanced by the
addition of several herbicides though the mixtures proved less
economic than did fenoprop alone, Two applications of picloram at
5# were also effective, while paraquat formulated on perlite granules
showed some promise against floating infestatiens, The addition of
diglycolic acid to 2,4-D, fenoprop and picloram resulted in more rapid
top~kill than was obtained with these chemicals applied alone,

A food-grade emulsifier, ACL-210, increased the activity of
amitrole-T against water hyacinth (Eichhornia crassipes). ~Weed
Abstr. lﬁ(h)31965.
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BLACKBURN, R.D, and WELDON, L.W. ]
1965, Field applications of aquatic herbicidess and ecological

studies, Rep. Pla. Agric. Exp, Stn., 318-19. (Plantation Field Lab.,

Fort Lauderdale, Florida) :
Fenoprop gave the best control of -alligator weed (Alternanthera
philoxeroides), Applications should begin in May-July and should be

repeated 2~5 times, A floating granular formulation of paraguat at

L# (2 treatments) was also quite effective.

Helicopter applications of an invert emulsion cf 2,4-D either
as an- oil-emulsifiable amine or an ester gave just as good control of
water hyacinth (Eichhornia crassipes) as the conventionsl- 2,4-D amine
in water. . .

The most important factor influencing the sumbersed agquatic
plants in four south Florida canals was light as related to depth.
The seasonal growth cycle was reversed from the ususl summer peaks by
flow reduction during the winter which allowed gradual clearing of
the water and greater light penetration. The high tannic acid conen,
in more northernly canals had a very pronounced effect on light
pehetration,

Diquat and paraguat controlled southern naiad (Najas sp..) and
coontadl (Ceratophyllum demersum) in small ponds and canals when
applied at rates of 1-2 gal per surface acre. Rates of 1 ppm. did
not give complete control of elodea. Faraquat as a foliar spray and
a floating granule at 2 and 6 # controlled southern watergrass
(Paspalum dilatatum) in small ponds. -Weed Abstr, 12(5/6),1966.

BLACKBURN, R.D. and WELDON, L.W.

1966, Evaluation of herbicides for. control of agquatic weeds.
Rep. Fla. Agric. Exp. Stn., 303 p. (Univ. Florida, Gainesvillg)

of 60 new herbicides tested few had any effect on alligator
weed (Alternanther& philoxeroides). Diglycolic acid combined with
2 and I 1b/gal formulations of 2,4-D propylene glycol butyl ebher
ester was less effective than standard treatment with fenoprop. A
paraffin emulsion added to dichlobenil increased its foliar activity,
of 40 new herbicides evaluated on water hyacinth (Eichhornia crassipes)
in the glasshouse emetryne and G.S., 14260 (h-ethylamino-2-methyl-
thio-6~t~butylamino~1l,3,5-triazine) proved the most effective., 1In
laboratory experiments with % submersed species contrcl was effected
with 4-dimethylaminothiocyanobenzene. -Weed Abstr. 16(6),1967.

BLACKBURN, R.D. and WELDON, L.W.

1966, Field apolications of aquatic herbicides and ecolegical
studies. Rep, Fla. Agric, Exp. Stn., 306-7. (Univ. Florida,
Gainesville) . ) .

. Lasting abatement of carbohydrate levels in under-water stems
of alligator weed (Alternanthera philoxeroides) has been achieved
using fenoprop at 8 7 applied initially in March, May or July and
repeated 1-3 times. The period of greatest response appears to be
May or June. Paraquat at 4-6# in floating granule formulation was
fairly effective against surface growth. Fenoprop at 8 1b in 16 gal

‘spray/ac applied as an invert emulsion using the bifluid spray system

has also shown promise in the control of alligator weed. Ametryne
at 5.3# 15 éfTective as a possiblé alteérnative for 2,4-D in the
control of water hyacinth (BEichhornia crassipes). TD 191 (endothal
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mono~N, N'-dimethylcocoamine) at 1 ppmw. in non-flowing canals and 2
ppmw. in tidel waters was very cffective in controlling elodea (Elodea
sp.) and southern naiad (Najas guadalupensis). Diquat combined with
copper sulphate was more effcctive on elodea than either applied alone,
Paraquat at 1-2# was very effective in contrcl of southern watergrass

- (Hydrochloa caroliniensis). Marisa snails stccked at 4000 per ac in

ponds over a 3-yr period freed these from submerged weeds except for
spatterdock (Nuphar advena). Amitrole-T (aminotriazole + ammonium
thiocyanatg) was translocated from treated water hyacinth to connected
untreated plants in sufficient quantities to give contrel, -Weed Abstr,
16(6),1967.

BLACKBURN, R,D, and WELDON, L.%.

1967, Ewvaluation of herbicides for control of aquatic weeds,
Rep. Fle, Agrie. Exp. Stns,, 309-10, (Univ. Florida, Gainsville)

See also Weed Abstr. 16:2255, Of 107 new herbicides tested in
the greenhouse during the year most had 1little activity on alligator
weed (Alternanthera philoxeroides), 2,4-D tertiary amine was more
effective than the standard formulation., Of 43 new herbicides eva-
luted on water hyacinth (Eichhornia crassipes) in the greenhouse,
NIA-11092 (1,1l-dimethyl-3~(3-(N~-t-butylcarbamoyloxy) phenyl) urea)
and 0CS-21794 (?) were the most promising. -Weed Abstr.:19(1),1970.

BLAKEY, H.L, v

1966, Outlook for weed control activities. Hyacinth Contr, J.,
5:18-20, : I
- Following the termination in 1667 of & S5-yeal pilot project for
the control of water hyacinth (Eichhornia crassipes) and alligator
weed (Alternanthera philoxeroides) in eight S.E. coastal States,
Cengress has cuthorized the U.S. Army Engineers to implement an aqua-
tic weed control programme for the continuation of work on the control
of E. crassipes in the S. Atlantic and Gulf, Coast States and the

. sbudy of problems involving Burasian watermilfoil (Myriophyllum

50 L
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spicatum) marine algae and other estuarine 1lntestatlons in the
middle Atlantic States., ~Weed Abstr. 16(4),1967.

BLANCHARD, J.H, : .
1965. Results of various aguatic weed contrél measures tested
in Leon County, Florida, Hyacinth Contr; Jv, 4:3-k, bibl. 3.
(Florida Game & Fresh-water Fish Commn., Fisheries Div., Panama City)
Nine 0,25 ac plots approximately 6 ft. deep were established in
Lake Jackson on the south and west sides, and herbicides applied from
san airboat in the early morning at wind velocities of (_5 miles per
h. Aquathol ‘Plus (endothal+fenoprop), diquat and paraguat were either
injected at conen. of 7, 7 and 5 ppm. respectively or sprayed on the
surface of the water at 2 gquarts/plot. FEndothal was injected only at
‘5 ppm. conen. and rock salt was broadcast at 200 and 600#. None of
the materials tested gave sufficient control of maidencane (Panicum
sp.) to warrant further use on a large scale, It was suggested that
the 0,25 ac. plots allowed .excessive lateral movement and hence dilu~
tion of the materials especially where salt was used, and that future
sample plots should be on small lakes. All treatments gave some
control of lotus (Nelumbo lutes), waterlilies (Nymphaea EB.') and
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watershield (Brasenia schreberi) but only diquat controlied bladder-
wort (Utricularia Spp.) and fanwort (Cabomba caroliniana)

At Loke Miccosukee, attempts to control maidencane by shading
from water hyacinth (Eichhornia crassipes) were unsuccessful as the
transplanted hyacinths. falled to thrive or reproduce. -Weed Abstr,
15(5/6),1966. :

BOCK, J.H.
1966. An ecologlcal study of Eichhornia crassipes with special
emphasis on its reproductive biology. Ph. D. Thesis Univ, California,

Berkeley, 186 p.

Diss. Abstr., 28:61-B. -Weed Abstr., 17(3),1968.

BOCK, J.Hs .
1969, Productivity of the whter hyacinth. (Eichhornia crassipes),
Ecology, 50(3):460-4, (Bibl. 9; Dept. Bot., Univ, California, Berkeley)
The results of field and growth chamber studies showed that the
growth and reproduction rates of E. crassipes plants collected from
01d River, San Jo“quln County, Celifornic were comparable to those of
water hyacinths grow1ng in the tropics. Thelr rapid reproduction and

~high productivity in the summer months enable the- populations to be

malntalned from year to year in northern California despite a high
death rate in water. ~Weed Abstr, 20(2),1971.

BOYD,-C.E.

1969, The nutritive value of three species of water weeds.
Econ. Bot., 23(2):123-27. (Bibl. 9; Agric. Exp. Stn., Auburn Univ.,
Alabama)

Further to the work described in Weed Abstr. 19: Lis gsamples
from 15 stands of EBichhornia crassipes, 11 stands of Pistia stratiotes
and 10 stands of Hydrilla sp. were collected from a number of different
habltats in southern and central Florida and subjected to enalyses for
total available carbohydrate (TAC), crude protein, ash, cellulose,
calorific content and moisture. Results on a dry wt. basis showed
that mean crude protein levels for the 3 species were as high as for
many quality forages, but on a fresh wt. basis levels were below 2.0%
indicating that the plant meterial would have to be dehydrated prior

_to use as a fPoodstuff, Mean cellulose levels for BE. crassipes and

P. stratiotes were lower’than for Hydrilla sp. and 4id not exceed
Those of some forage crops. Mean Jevels of TAC content were generally
higher than those of forage species. Values for amino aclds were simi-
lar to those for forage species of similar crude protein content, It
is suggested that feeding tricls may be initiated for all 3 sp001es in
areas where harvesting appears economically feasible., -Weed Abstr.
19(2),1970. .

BOYD, C.E. and BLACKBURN, R.D.

1970. Sensonal changes in the proximate composition of some
common aquatic weeds, Hyacinth Contr. J., 8(2):hk2-4, (Bibl, 93
Crops Res. Div., USDA, Fort Lauderdale, Florida 333Llh)

Data in respect of crude protein (on & fresh and dry welght
basis), percent, d.m., ether extract and cellulose content are given
for slligater weed (Alternanthera philoxeroides), eelgrass (Vallis-
neria americana), Florida elodea (Hydrilla verticillata), spatterdock
(Wuphar advena), southern naiad (Najas guadalupensis), water hyacinth
(Eichhornia crassipes) and water lettuce (Pistia stratiotes).
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Estimations were made at monthly intervals from April to August. 1In
A phllox 2roides and N. advena crudé ppotein levels on a d.m, basis
dGOllnbd during the season: in the other species they rose., Calcula=-
tions of sessonal changes in dem,, standing crop and harvestable crude
protein for A. philoxeroides and Justicisd dflericana are used to infer
the best time to harvest for fodder value, All species were much
higher in ash content than forage species, but on a wet wt. basis
values would probably be similar to those of most forage crops, though
problems might arise - -4f-the crops were to be dried, On a basis of
data cbtained for J, américana, it would seem desirable to adjust
harvesting methods to obtain plant parts of the highest nutritive
value, -Weed Abstr, 20,1971,

BRADDOCK, W.B. .

- 1966, “leed control problems in the East Volusia Mosquito
Control. Hyacinth Contr, J., 5:31., (E. Volusia Mosquito Control
Distr., New Smyrna Beach,Florida)

Herbicidal trentments-uskd in the E. Volusia ¥osquito Control
District for the maintenance of draining ditches are outlined,
Dalapon Na in emulsified fuecl oil is effective agzinst grasses,
including Typhe latifolin, Myriophyllum brasiliense is suppressed for
at least 1 year by 2,4-D granular, while a solution of 2,4-D (rate not
stated) + No. 2 fuel oll ot 10 gal + emulsifier at 2 quarts in 150
gal spray controls Limnobium spongia, Sagitteria sp. and Pontederia
sp. A number of submersed species including algae encroaching on a
s1te, previgusly cleaped.of Bichhornia crassipes by spra ying with

2,4-D, were controlled by one application of copper sulphote followed
by dlqu;t.'7Wewd Abstr., 16(&) 1967,

BROVWN, ¥.He - ‘

1951, Eichhornia crassipes-Bstany, Useful Plant of the Philip-
pines., Vol. I, 1951, 3b3=bk,

The waoter hyacinth was originally introduced into the Philip-
pines as an ornsmental, grown in water in comparatively mall con-
tainers, It has, however, become widely spread throughout the
Philippines and grows in abundonce. It often grows in streams and
along the edges of lakes in such quantltlea ag to become a nuisance
to navigation. Sometimes it enters rice paddies near lokes in such
guantities as to interfere with the growing of rice.

In the Philippines it is used very extensively in the building
of fish traps. The plants are confined within comparciively narrow
limits and the shade they afford causes f£ish to collect under them.
The fish are then czaught by nets. '

The bases of the leaves, particularly under certain conditions,
form conspicuous rounded bladders. These are eaten by ducks, pigs,
and other animals and are used for this purpose.

owing to their thick fibers, the petioles are made into shoe
soles in some parts of the world.

According to Burkill this plant has a fairly high potash con-
tent and is therefore good manure.

Eichhornia crassipes is an aquatic plant with a rosette of
leaves, It reproduces by means of runners which grow from the
parent plant and from new plonts, The flowers occur in snlkes and
are very handsone. ' o e
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Eichhornia crassipes is a native of tropical Americal butrisunow
abundant in the Tropics throughout the world,

BUREAU OF SUGAR EXPERIMENT STATIONS, QUEENSLAND, AUSTRALIA.

1966, ‘“eed Control. Rep. Bur. Sug. Exp. Stns. Qd. (n.d.),
26-30,

- Mimosa invisa., Young plants were controlled by 2,3,6-TBA 4.8
(a1l percentaEEE—ETven, or assumed to be given in terms of a,i., not
a.e.) + MCPA 15% at 1, 1.5 and 2 gal/ac x 0.5% wetter, but not by
picloram 50% + 2,4-D 20% at 1, 1.5 and 2 pintsfac + 0.25 and 0,5%
wettery mature plants, on the other hand, were comgletely controlled
by piecloram + 2,4-D at 2 gal/ac and a picloram + 2,4,5-T mixture at
1, 1.5 and 2 gal/ac, whereas 2,3,6-TBA + MCPA lacked activity. 1In
general, aerial and ground applications of picloram + 2,4~D have
proved less effective than the standard treatment of 2,4~D + 2,4,5-T
and are not at present an economical proposition for the commercial
control of M. invisa,

Brachiaria mutics (= Panicum purpurascens). In trials in the
Innisfail area, bromacil alone at 16# and in mixtures at 12# + di-
sodium methyl arsonate 7.5# remeined sufficiently active to maintain
complete suppression of B. mutica twelwe months after treatment, but
failed to prevent regrowgh of Ageratum houstonianum,

Panicum maximum, In trials in standing cane in the Ingham area,
mist spplications of diuron 80%, monuron 80%, and linuron 50%, each
at 4#+ wetter, provided good control of P, maximum, It is recommended
that diuron, which gives more effective control of P. maximum before
emergence than does monuron, end is & more economical treatment than
linuron, should be applied to vigorously growing plants before flower-
ing, while excessive spray run-off into the growing point of young
cane should be svoided, Low-volume sprays of diuron are noninjuricus
to Merbert River cane cv., but may cause some temporary leaf mottling
in the cv, Q.57 and 0.68,

Cyperus rotundus, CP 31675 (6-t-butyl-a~chloro~o=-acetotoluidide)
evaluated for the control of C. rotundus caused a favourable growth
response in cane. The addition of morphactin to various phenoxyacetic
acid harbicides at ratios of 1:20 and 1:12 failed to improve their
activity against C. rotundus.

Sorghum halgpense. On a non-cropped site, at least 19 #f was
required to achieve reliable control of $, halepénse with bromacil.

In a trial at Giru, bromacil at rates ranging from 3.2 to 25.6 # disked
into the soil provided excellent control; in a trial at Airville,
intensive cultivation and roguing for 2 years enabled cane to be
planted on a site previously infested with S. halepense.

Heliotropium amplexicaule, In plant cane, high volume sprays
of picloram +2,4~D or 2,4,5~T and 2,4,5-T alone applied in March
(Dosage rates not stated) provided top kill of H. amplexicaule and
suppressed regrowth before the gnset of winter. On follow, a
granular formulation of picloram + 2,4-D incorporated into the soil
by hoeing 2 to 3 in, deep reduced % emergence and caused chlorosis
of emerged plants when applied at 9 oz/ac, but was ineffective at
2, 4 gnd 6 oz/ac.

Weed control in drainage ditches. In trials in ditches in the
Ingham aren, mist sprays of paraquat at 3 oz/ac and sodium arsenite
at 3.8 #in 15 gal water applied to run-off desiccated P, purpurascens,
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Eichhornia ¢rassipes, Cyperus novaehollandiae and Scleria poaeformis

“gufficiently to allow burning off 8 to 10 days later, Boom sprayer

and mist blower applications of 2,4~D amine at 2.5 + 0.,5% wetter,
with a follow-up application 3 to & weeks later, controlled E. )
crassipes. Both C. novachollandiae and S. poaseformis were kiTled‘by*'
spraying to run-off with the amine and Na salt formulations of 2,4-D
_at 2,5# in 50 gal water, but tolerated picloram + 2,4-D at 2 pints/ac,
fenoprop at 3 pints/ac and low volume sprays of 2,4=D fopmulations.
Bromacil at 16# and A 324 (bromacil 26% + 2,4-D Na 6.8% + dalapon Na
47.5%) at 25# controlled all species, except Ageratum spp. Cyperus
iria and P. purpurascens.
Herbicidal toxicity to cane., In a replicated field trial carried

out during lush growing conditions, ratoons cv., N.Co310 suffered
reductions in cane yield of 28.8% following foliar applications of
dalapon Na at 2 and 19.3% following soil spplications of TCA at 504,
In a trial in the Lower Burdekin, aerial applications of 2,4=D amine

at 30 oz/ac on vines (species not staeted) in standing cane cv, Q.80
caused stem distortion, premature shooting of the eves and swelling

at the root bands. In & further trial, 2,4-D zmine at 10 oz/ac killed
the vines without injuring the canej; stalks taken from the treated

crop and used as stock showed a retarded rate of germination, but
produced stands as even as did untreated control plots. =Weed Abstr,
16(3),1967. :

BURKTLL, I.H.

1966. Eichhornis crassipes-Utilization, In: A Bictionary of
Economic Products of the Holay Peninsula Vol, 1, 1966, 906-907.

The young leaves, petioles, and inflorescences are sometimes
eaten steamed or cocked in Java, but seem -unpleasant to eat, as they
cause an itching, even when cooked (0chse, Vegetables Dutch E. Ind,
1931 p. 612) _ C

The Chinese use it for fattening pigs, not only in Melaya, but
in their own country and in Indo-China. They cultivate it in tanks
for this purpose, and encourage it in fish~ponds, where the fish find
food among its roots. Only when it spreads into sluggish rivers, it
becomes & pest. Legislation was introduced in the Federated Malay
States in 1914, and in the Straits Settlements in 1925,  for the
purpose of controlling jit. Malaya in tHis merely followed an example
set elsewhere, for country after country has declared against the
plant; firstly the United States, where it choked navigable rivers in
Florida, then Australia, Indo-China, and India,

The plant gathers into itself a great amount of potash, and this
property makes it burn readily, when killed, giving an ash good for
manuring, Without burning it is also useful, However, by alternate
layers of the plant and scil, obtained a very good compost (Agrioc.
Journ, Ind. 20:3%95,1925), It is related that Chinese; in their own
country, in The sutumn gather it and burn it in the fields to enrich
the soil, .

During eradication operations in Bengal, it was possible to get
chemical manufacturers to buy the ash at a rate fixed by the amount of
potash present. Finlow and McLean (Bull. 71, Agric. Res. Instit,
Pusa, 1917) found by analysis, that rotted water-hyacinth is about as
rich as farmyard manure, of the same water-content, in nitrogen,
phosphoric acid and lime, and contains seyeral times as mueh potash.
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Luxuriant plants from Dacca produced the greatest. _amount of“-potasha._
Later analyses made upon ash from Burma (Bull, Imp. Instit. 19: 460,
1921) showed a smaller percentage of potash, and analyses made in
Malaya gave, in some cases, an equally low figure, but in others a
higher figure, It is evident that the return varies considerably

(Day in Agriec. Bull, F.M,S. 6:509 1918). It is suggested that the
most vigorous plants hold the greatest percentage-of potash,

The potash is present as potassium-chloride., This is interest=
ing, for in wood-ash it is commcnly present as potassium-carbonates
As water very readily takes the potassium~chloride from the ash the
salt can be extracted easily for sale, but the process would scarcely
be economical, working on such low-grade material as the ash obtained
in Burma.

There is fibre in the stems, which can be made into twine, and
fibre used as a substitute for jute; but it has not become commercialj
nor can it take any tut an inferior place amongst fibres for cordage.
Decortication is costly (Bull, Econ. Indochine, 25, Renseignm.,

p. 205, 1923).

The native paper-makers of Indo-China have used it a little for
making thick cardboard (Crevost and Lemarie in Bull. Econ. Indaechine,
21:837, 1919), Tested in Europe, it was found possible to make a brown
wrapplng paper of fair quality, but the yield was only half of what
straw returns (Bull. Imp. Instit. 24:267,1926).

In Kedah the flowers are regarded as a medicine for the skins
of horses, .

Ridley (Agric. Journ. Straits and F.M.S5. 3:117, 1906) says that
he observed the flowers being hawked in the streets of Singapore, but
does not say for what purpose.

BURKILL, I.H.

1966, Eichhornia crassipes-Way of 1iving. 1In: A Dictionary
of Economic Products of the Malay Peninsula Vol, I, 1966, 905-906,

A small genus of water~plants of the family Pontederiaceae,
native of South America, from whence the following species has been
distributed to most parts of the tropics.

E. crassipes, Solms, WATER~HYACINTHj; Kemellng telur, Keladl
bunting, Bunga jamban (from its luxuriant growth near lqtrlnes)
Siam Paktop chava.

A floating plant forming dense.mmases and rapidly covering still,
warm water, in climates which suit it, The lowlands of the Malay
Peninsula have such a climate, and it spreads over tanks, and into
slow=flowing rivers, reproducing itself with great vigour. Hill-
streams carry water which is too cold for it, so that it has always
died in the Waterfall Gardens, Penang, when attempts have been made

-to grow it. If the water is shallow it roots in the mud under the

water but rooting is unusual and unnecessary to it. It is recorded
that in many South American rivers, which it occupies, the floods of
the rainy season disperse the great masses accumulated during the dry
season, and line the banks with stranded plants,

Its blue flowers are of great beauty, and it has been cultivated
in Europe for their sake for a century and a half, 1Its rapid spread
through the eastern tropics has taken place recently, this being its
history. It was brought to Java in 1894 (K. Heyne, Nutt, Plant Ned,
Ind, ed, of 1927, p. 435), to Tonkin in 1902, and about 1902 it
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reached southern China also: the records are not clear from what
country. It was seen in Hong Kong by some one who adnired its beauty,
and taken from that colony to Ceylon, Very soon it was taken also to
northern India, where it found the slugglsh rivers of eastern Bengal
ideal places for its growth. From Hong Kong, as Holttum has ascer-
tained, a Chinese resident in Sinzapore brought it into the Settlement
in 1903 and grew it in his garden in Balestier Road, Fron his garden
it was brought into the Botanic Gardens, where it throve exceedingly.
Tt was taken From the Gardens by Chinese villagers of the Bukit Timah
road, who made successful feeding experiments with it om their pigs,
ending in its general adoption for the purpose.

CABRERA. A.L, ;
1096k, Lns plantas ascuaticas. (Aquatic plants). BEditorial
niversitaria de Buenos Aires, (rev. ed,) 94 p. (Span; Univ, Buenos
Aires, Argentina)

An illustrated bocklet on the aquatic and dmphlblous plants of
Argentlnd which includes botanical information on such speoies as
Eichhornis crassipes, Sz2lviria auriculata, Pistis straotiotes, Mar-
salea bOnCWUQu, iLlterncnthera philoxeroides and Ceratophyllum demersum.
Weed Abstr. 16(5),1967.

CHADWICK, ¥.J. and OBEID, M.

1966. A comparative study c¢f the growth of Eichhornia crassipes
Solms. and Pistiz stratiotes L. in water culture. J. Ecol., 54 $563-75,
(Bibl. 39: Dopt. Bot., Univ. Khartoum, Sudan)

E. CPaSSIp' snd P. stratictes were grown in water culture at
different ph Tevels Tn ﬁﬁéméxpﬁrlﬂent the oH levels 3, 4.3, 5.6,

6.9 and 8.2 were mllnta¢nea in either a modified Long Ashton solutlon
or in tap water. Ir thz second experiment, pH levels of L, 5.5 and 7

were in combination with N levels of 1.5 and 2,5 ppn.

Species porformsnce was mensured in terms of total 6ry wt, yield,
number of plants produced and mean dry wt. per plant, Judged in terms
of total dry wt. yield, the twc species had  very different pi cptimag
E. crassines ylelded best at approximately pH 7 and P. straotiotes at
approfiﬁ tely pH 4, The former spscies produced. nore piTHEE"SG€'of
approximately the same size under optimum conditions when compared
with growth at other pH l;vcls. F. stratiotes produced a considerably
greater number of plants ‘at the 3m+1mun Tevel than at others but
these werc smaller. In both species increcse in N level caused a
linear increase in both total dry wt. yield and plant number but had
little effect upon meszn wt. per plant, The effect of solution concn,
could nst be entirely attributed to a N effect,

The results are discussed in terms of the growth of E. crassipes
in the Sudan Nile system and elsewhere, and the reported antaggﬁzgﬁ——_
between the two species. -Weed Abstr. 16(5),1967.

CHOKDER, A.H.

1968. Further investigations on control of aquatic vegetation
in fisheries, Agric. Pakist., 19(1) 101-18. (Bibl. 60, Fresh
Water Fish. Res., Unit. Kaptai, Chittagong Hill Tracts, E. Paklstan)

See also Weed Abstr, 15:181, The problem of weed infestation
of water is reviewed froa the point of view of fish farming, The

-1ife nistory and ecnlogy of 2 floating weeds (Eichhornia speciosa
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and Pistia stratiotes) and 4 subnerged speaies (Hydrilla verticillata,
Vallisneria spiralis, Naaﬂs graminea and Ceratophyllum demersum) was

studied in the Dacca aren, Control of subnerged plants with herbi-
vorous fish (see Abs., 243) and by shading with floating plants .is
described,  2,4~D at 4# was effective against E. speciosa during hot
monthsy up to 16 ppm. controlled submerged nlants but was expensive.
Fertilizing with N (aft@r cutting submerged weeds) to encourage
algal bloom was ef%ecglve > spec1osa contained about 25% potash
and 40-50% cellulose 1ndlcatlon posolble utilization for power alcohol
production and paper pulp manufaoture, ~Weed Abstr. 19(1),1970.

CHOKDER, A. H. and ANWARA PBGmx{

1965. Control of aquatic vegetation in fisheries. Agric,
Pokist.., 16(2):235.47,

Small~scale trials of various methods of killing weeds in fish
ponds, conducted in &, Pakistan, indicated that manual control may
partly be replaced by the use of mechanical implements such as special
saws, Shading by floating weeds killed submerged species. Promising
results against certain weeds were obtzined with herbivorous fish
such as carp, but not with Tilapia or with ducks. Submerged plants
mey also be controlled by encouraging the growth of unicellularAalgae
by means of fertilizer mixtures or organic products such as mustard
cake., Copper sulphate at 1 ppam killed algae; a 25 ppm concen=-
tration killed some higher aguatic weeds but is too toxic to fish,
Control by 2,4-D compounds was effective against Elchhornla and
Pistia but proved too costly for uss against submerged weeds., Photos,
25 refs. —Trop. Abstr, 22(2) 1967. :

COHEE, P.R,

1967. The Hercules invert spray system, Hyacinth Contr I J.,
(6):8-9, (Bibl. 15 Hercules Inc,, Orlando, Florida).

The sprayer described is designed for mounting on a land vehicle
or boat for the hand-gun application of invert water-in-oil emulsion
herbicide sprays. a simple, self~-ms tering system is incorporated and
prov151on made for recirculation before inversion during spray cut-off,
Spray volumes may be reduced by using multiple stream nozzles, though
adequate coverage of water hyacinth (Fichhornia crassipes) is achieved
with 80 gal/ac applied through a single stream nozzle. -Weed Abstr.

17(4),1968,

CONNER, J.%W, and others

1964, .Translocation of amitrole-T and 2,4-D in water hyacinth,
Abstr, 1964 Mtg, “eed Soc. Amer., 101 p. ‘

Field experiments showed that amitrole-T controlled water hyacinth
and was superior to 2,%.D. The addition of fenac to amitrole~T gave
nore rapid top-kill. Typical amitrole-T injury symptoms were observed
in offshoots ot divectly trzated,

In a study to Orhtermine the relative mobilities of 2,4-D and
amitrole-T + fenec in watepy hyacinth after separate treatment of mother
plants or offChoots, but with the connectlng stolon remalnlng intact,
2,4-D was found not to be translocated in either direction in anounts
Sufficiont to affect the untreated plant, Amitrole~T was translocated,
however, with resultant chlorotic symptoms and eventual death of the
attached untreated plant. Translocation of amitrole-T + fenac occurred
more slowly, but resulted in more rapid kill of the plant directly
treated,. -Weed Abstr. 14(2),1965.
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COOREMAN, J.

1959, -T. telarius (Acari, Telranychidcoe) parasite of water

'hyncinpp-(gg-érassiﬁes)f Bull, gric. Congo Belge, 50(2):395-401,
" (bibl. 10, illus., Flemish summary)

It is thought that T, telsrius, which severely damaged plants
of water hyacinth grown in laboratcry squariums in Relgiug, could be
used for the biclegical control of this weed in the Belgian Congo.,
~Field Crop Abstr. l2,1960.

CCUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEY DELHI

1952, Eichhornin crassipes = Chemical Control, In: The Wealth
of India, Raw Materials, Vol. IIT, 1952, p. 132.

The use of chemicals, such as copper sulphate, lead nitrate and
sodium arsenite has been suggested for the eradication of water-hya-
cinth, %The minimum concentration of copper sulphate lethal to the
plant is 0,018%; at this concentration fish and other fauna are
affected. Further, calcium oxalate which is set free by the paphides

. of the leaves counteracts the effect of copper sulphate. In regions

where infested water is used for drinking purposes by men or cattle,
the use of poisonous chemicals for eradicating the weed is dangerous.
In several States cof 4merica, the use of arsenites has been prohibited
by law, (Parija, Loc, Cit.; McLezn, Loc, Cit.; Vaas, Loc. Cit.)
Success in the practical control of water-hyacinth has been
attained by the use of selective weedicides, 2,4-Dichlorophenoxy acetic
acid applied in the form of spray at the rate of 8 1b. of 2,4-D acid
equivalent per scre, hos given saotisfactory results. Esters of  the
acid and amine sclts sre equally effective, A somewhat higher dosage
is recommended for the killing of older plants. 2,4~D is absorbed by
the leaves and transferred to the growing meristematic tissue. The

“first conspicuous symptom of herbicidal action appearing within 2 days

of spraying is an abrupt epinasty or downwerd bending of the upper
part of the leaf petiole. This is fellowed by discelouration and
death in about % weeks and the plant mass sinks to the botton,
Practical control is effectively accomplished by applying the initial
spray when the plants are not in an aective state of growth. A suffi-
cient coverage of spray is essential and where the growth -is dense,
a second spraying is usually necessary. 2,4=D couses greater injury
under shade conditions than in full sunlight and may be applied with
advantage in the evenings rather than in the mornings. Close wateh
is maintained and every surviving plant is sprayed to znsure total
eradication, Within the concentration employed, 2,4-D is harmless to
fish and other aquatic fauna, It is also harmless to men and cattle,
Eradication by the use of weedicides is cheaper and more effective
than mechanical eradication, Excellent results have been reported
from many countries by the use of 2,4-D (Hitchcock et al., Contr.
Boyce Thompson Inst, 15, 1949, 363; Vaas, Loc., Cit.; Joshi,et al.,
Indian Pmg. 11, 1950, 5453 Hildebrand, Science, 10%, 1946, 4773 Chem,
Abstr. 43, 1Ghk8, 271L4) -

Hethoxone (4 chloro~-2-methylphenoxyacetic acid) has been employed

_either as dust (1%) or as solution spray (.01%), with satisfactory

result;,_ Santobrite (sodium pentachlorphenate) applied in a concen-
tration of 5 ppm. has been fund to be effective in arresting the growth
of water-hyacinth without any i1l effeects to other aquatic lifej a
dosage of 80 ppm. is required for complete eradication., (Kar, Sci. &
Cult. 12,1946-47, 545; Thomas & Srinivasan, Indian Fmg. 1949, 103;
Hirsch, Bot. Gaz. 103,1941-42, 620)

- 28 -



68,

69,

70.

COUNCIL OF SCIENTIFIC AND TNDUSTRIAL RESEARCH, NE¥ DELHT

1952, Eichhornia crassipes =~ Eredication. Ins The “ealth of
India, Raw Materiaols, Vol. ITI, 1952, 131-32,

Few other weceds have cost su rmuch trouble and money as water-
hyacinth and its eradication has received sorious attention in nany
countries. In view of the amazing rapidity with which the weed spreads,
eradication can be effective only if all chances of re-infestation are
eliminated. The ,rlmary sites of occurrence of the weed are inland
waters and in tackling the problem of eradication, greater attention
must be directed to them and the weed must be totally destroyed in
its inland homes during the dry season (Besak, Loe. Cit,)

Various methods fop the eradicaticn of water-hyacinth have been
sugpested and tried from time to time, In Bengal, the eradication of
water-hyacinth has been made compulsory by legislation within notified
areas, Special water-hyacinth weeks are organized during which parties
of workers clear infested areas, heap them up on banks to dry for
eventual use as manure, In Assam, provisions are made in Munieipal
and Local Self Government Acts to enforce land-holders to eradicate
water-hyacinth., The Madras Agric. Pests and Discases Acts, 1919,
makes the destruction of the weed obligatory on the part of the owner
or the occupier of the land, channel or pond. In U.P,, the Government
have from time to time assisted in the removal of water-hyacinth by
grants for compost maklng. The benefits resulting from such measures,
however, have been comparatively limited, (Agric. Live-Stk. India &,
1938, 65; Clarke, Indian Fmg., 2y 1941, 127; Tadulingam & Narayana,
307)

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEY DELHI

1952, Eichhornia crassipes - Harmful. In: The Wealth of India,
Raw Haterials’Vol. IIT, 1952, p. 131.

The ravages caused by the weed are extensive. It impedes run-
off irn streams and promotes bock-water and flood conditions in many
areas. It also affects drainage of cultivated lands by choking off
drainage channels by its dense growth. The wild life rescurces of
lokes and rivers are affected, The mat-like spread cuts off air and
sunlight from the water below; decaying plant parts affect the oxygen
tensicon and therefore fish life. Tt is stated that the rafts of
water~hyacinth breck lose, and driven by the wind, move back and: -
forth tearing up and destroying valuable submerged food plants, Water-
hyacinth has invaded paddy fields in some arcas and rendered them
unpreductive. It has displaced many aquatic fodder grasses. The
weed obstructs wave action in the water and interferes with the acti-
vities of birdss; it hinders the use of larvicides and other anti-
mosquito measuress Navigation is hazardous in water-hyacinth-infested
waters, -Decaying plant parts pollute the atmosphere and the sources
of drinking and bathing water. Tt is reported from U.S.A. that water-
hyacinth "rafts® interfere with landing facilities for sea planes and
constitute a hazard for the taking off and lahdinb of amphibious and
sea-water aircrafts (Penfcund & Rarle, Ecol, Monogr. 18, 1948, Lbg;
Basak, Loc, Cit.)

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEYW DELHI
1952, Eichhornia crassipes - Introduction, Ins The Wealth of
India, Raw Materials, Vol. IXIl, 1952, p. 131,
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Water-hyacinth was introduced into Indin as an ornamental plant
nearly half o century ngs. It spresd rapidly ond is ncw found practi-
cally all over the country. It is a serious pest in Bengal, covering
by its dense growth vast surfaces of rivers, lakes and ponds, It is
estimated that about 30,000 acres of once clear water surface in West
Bengal is infested with this noxious weed, the infested area being
much larger during the monsoon months (Basak, Water-hyacinth Compost,
Directorate of Agriculture, West Bengal, 1948).

COUNGTIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEW DELHI

1952, Eichhornia crassipes - Propagation. TIn: The Wealth of
India, Raw Materials, Vol. III, 1952, p. 130. |

The growth and spread of water-hyacinth in tropical waters is
prolific and so dense that in some areas in Bengal, it is possible to
walk over the floating mass. Some of the fentures which contribute
to the menacingly rapid spread of the plant are: ability ta grow on:
open sheets of water; high rate of ease growth by stolonss low demand
on environment; ease of movement due to the bladder-like petiole
which makes the plant float, the leaf blade acting as a sails and
ecagy dissemination of seeds by wind or water current. (Vaea, Contr,.
Gen, Agric. Res. Sta., Bogor, No, 120, 1951).

CQUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEW DELHI

1952. Eichhornia crassipes - Raw material for industry. In:
The Wealth of India, Raw Materials, Vel., ITII, 1952, 133-3k,

Attempts have been made to utilize the plant as a raw material
for paper, plastics and other commercial products but so far no ‘
industry based on water-hyacinth appears to have been established,
The manufacture of paper from the dried weed has been attempted in
Bengal. The fibrous sten, constituting about 40% of the whole plant,
is suitable for paper making., The addition of jute or cotton fibres

“to the extent of 8-10% on the weipht of the pulp is considered
" necessary as the paper prepared from the stems alone is translucent,

The pulp may be pressed into boards and used for papier mache or mixed
with cement and whiting and moulded into tiles. 4 plastic material
suitable for the production of moulded articles and boards has been

- prepared from water~hyacinth, Attempts to produce a blue black

writing ink from the flowers did.not prove successful as the colour
was not stable. In Cochin-China, & fibre has been extracted from
the weed, Tt is unsuitable for spinning, but may be used for wicker
and basket work and as substitute for cane for chair bottcms, These
and other attempts to utilise the weed, reported from time to time,
e.g. production of straw-boards and material for upholstering, have
hot led to any commercial developments, (Azam, Sci. & Cult., é,
1941-42, 6563 11, 1945-46, p, 1823 McLean, Loc. Cit.; J. Madras
Agric. Stud. Um., 5, 1917, p. 213 7, 1919, p. 1493 Vaes, Loc. cit.).
The possibilztyof using the iried weed for the production of
power gas and power alcohol has been considered. Three methods have
been suggested, viz. saccharification by acid digestion and subsequent
fermentation, gasification by air and steam with recovery of ammonia,
and bactericl fermentation and utilization of the evolved gas for
power production. Potassium chloride (0.1 ton of KCL per ton of dry
hyacinth) is recovered in all the 3 processes. Starting from 1 ton
of dried water-hyacinth, 13 gallons of ethyl alcohol and 0,2 tons of
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residual fibre (7700 B. t u.) ‘are obtalned by the first process.

‘Gasification by air and steam at 800° glves per ton of dried matorial,

82-116 1b., of ‘ammonium sulphate and 40,000 cu,ft. of gas (142.8.B.teu.)
containing: hydrogen, 16,6; methane, 4.8; carbon monoxide 21,73

carbon dioxide 4,13 and nitrogen 52.8%. Bacterial fermentation gives
per ton of material 26,500 cu.ft. of gas (600 B.t.us) containings
methane 51,6, hydrogen 25.4; carbon dioxide 22.1 and oxygen 1.2%.

The conmmercial possibilities of the processes have not been proved,

The high moisture content (C 95%) of the green plant adds considerably

to the cost of transport and drying, and water-hyacinth appears to
have but limited possibilities for use as an industrial row material,

_(sen., Chem. Abstr. 25, 1931, 5269); Sen & Chatterjee, J, Indian

Chem, Soc. 8, 1931, p. 1).

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEW DELHI

‘1952, Eichhornia crassipes ~ Utilization-Manure. In: The
Wealth of India, Raw Materials, Vol., III, 1952, 132-33,

The utilization of water-hyacinth as a manure has received
special attention in India. The fresh plant contains approximately:
moisture, 95.53; organic matter, 3.5 nitrogen 0,043 ash 1.03 P205
0.063 and K,0 0,20%. The dried plant contains: Organic matteF,
75.8; nitrogen 1.5; ash 24,2¥%, The ash contains: K_0 28.7; Na 0 1.8;
Ca0 12.8; C1 21.03 and P_O_ 7,0%. The figures show that water-hya-
cinth is exceptionally rlcg in potassium and is of considerable value
as potassic manure, (Finlow & McLean, Bull. Agric. Res. Inst., Pusa
No. 71. 1917) :

The potash ccntent of water-hyoeinth varies with the conditions
under which it grows. The healthier and taller the plant, the greater
the potash content. Plants growing on land or in shallow water are
usually stunted and their potash content is low. Plants are generally
most vigorous in September-October when they are also rich in potash.
The stems are richer in potash than the leaves and the leaves are
richer in potash than the roots. (Finlow & HcLean, Loc, Cit.)

For use as manure, water-hyacinth may be burnt and the ashes
used for fertilizing the soil, or it may be composted. The laterite
soils of the old alluvium of Bengal and some types of silt comprising
the new alluvial tracts are deficient in potash, phosphate and lime,
and water-hyzcinth, either rotted or ashed, is a valuable manure for
them, For light, well droined soils, the rotted material may be
preferred; for heavy low-lying lands the ash mey be used with advan-

. tage, The ash which forms only 1% effthe weight of.the fresh plant is

convenient for transporting from place to place, but both, pitrogen

and organic matter, which can be conserved by compostlng,'ure lost
during burning. <(Finlow & McLean, Loc. Cit.)

' Many farmers in Bengal use dry hyacinth as fuel. The usual
practice is to collect the plants at the beginning of the cold
weather, leave them on high land to dry and use the dried material
along with jute sticks and refuse os fuel, " The ashes are subsequently
used as manure. Attempts have been made to extract potassium chloride
from the ash, but as a commercial venture, the use of water-hyacinth
ash as"a scurce of potassium. salts is not likely to be renumerative,
(McLean, Loc, Cit., Bull. Imp. Inst., Lond., 1921, 19, 460)
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Water-hyacinth mixed with earth, cow dung and wood ashes in the
Chinese compost fashion gives o compost in cbout 2 months. Other
mrthods of composting, varying in detslls, have been worked out. It

is necessnry to usc wilted rather than fresh plants in the compost

heap as, due to the high water content, the juice from the fresh
plants is expelled and lest during stacking, (Howard, Agric. J.

. India, 1925, 39) 3953 Watson, Indian Fmg., 1947, By 293 Basak, Loc.
cit.)

Hyacinth compost contains on an average (on dry matter basis):
nitrogen 2,053 phosphorus (as P_0.), 1l.1j potassium (as K, 0), 2.5
cnleium (as Ca0), .3.9%; and C/N°ratio, 13. Bulk for bulk, hyacinth
compost is twice as rich as town compost and four times as rich as
farmyard manure in potash. It is eminently suitable for jute and
rice fields, for vegetable gardening and fruit growing., It can be
produced st low cost and large scale trials have demonstrated that
water—~hyaeinth eradication through composting is not only practical
but alsc renumerative, (Basak, Loc. Cit.; Howard, Loc. Cit.)

Fodder: Yater-hyacinth has been used as pig fodder in Central
and South China and in Malaya. In China, it is cultivated in fish
ponds and used as fodder for pigs, the piggery washings being drained

_into the pond to fertilize the growth of hyacinth, The fish taken

out frem the highly polluted ponds are kept in masonry tanks for a
few days, fed on wholesome diet and then consumed 2s human food.
(Hore, Sci. & Cult., 1951-52, 17, 231) :

The weed is also ecten by cattle and borses. As o fodder plant,
water-hyacinth is inferior to the common fodders in use. It contains
(on dry wt. basis): nitrogen, 0,97-2.57; potash, 5.0j chlorine, )
€a0, 3.5; Mg0, 0,965 =nd PO, 0.3%6%; total digestible nutrients 41.%h4;
ond starch equivalent, 34.2571b, per 100 lb. In nitrogen centent,
water~hyacinth is comparable to other green fodders. It is richer
than Napier and Suinea grasses in lime and magnesia, but poorer in
phosphate, In digestible nutrients it compares favourably with
Napier and Guinea grasses and is superior to rice straw, In palata-
bility, however, it is inferior, due probably to the exceptionally
high potash and chlorine contents which also affect the general
mineral metabolism of the animal, Water-hyacinth may be used in
moderate quantities in combination with cake or concentrate or with
other feeds but it can hardly occupy = high place as fodder.

(Chatterjee & Hye, Agric. Live-Stk, India, 1938, 8, 547)

It was recently reported from Tinnevelly (MZdras State) that
water-hyacinth is being used as feed for buffaloes, 15 1b, of fresh
weed being given per buffalo per day. The milk yield is reported to
be emhanced by 10-15%, but the milk is watery and the extracted
butter lacks in consistency and flavour. The average yield of fodder
is estimated at 60 tons per acre per annum, (Madras Agric. J., 38,
1951, 27

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEY DELHI

1952. Eilchhornia Kunth (Pontederiaceae). Eichnornia crassipes
Solms., Syn. E. speciosa Kunth yater-hyacinth, 1In: The Wealth of
India, Raw Haterials, vol, III, 1952, p. 130.
: A perennisl aquatic plant, floating in water or partly rooting
in mud in shallow waters, with numerous long fibrous roots, short
leafy stem and showy flowers. Leaves in rosettes, spoon or paddle-
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shaped with rounded apex, 2-8 inch diam., petioles turbinately swollen
and spongy, enabling the plant to float. Inflorescence spicate, 6~10
inch long, with numerous (3-35) flowers; flowers mauve or lilac
coloured, funnel-shaped, 1-1.5 inch longj; the peduncle of the ine
florescence bends over immediately after flowering and the withering
flowers are thus pushed under water, fruit & capsulec with numerous
seeds, .

The plant withstands a considerable, amount of drought and is
capable of growing as a land plant, It is sensitive to frost and
cannot subsist in saline water.

Water=hyacinth is propagated mainly vegetatively by the creep-
ing stolons, from the tips of which arise new plants; these get
readily separated from the parent and begin an independent life,
Rooted plants are easily washed away and floating plants may as
easily send down roots into the soil when they reach shallow water.
Birds have also been reported to help dispersal by carrying young
rosettes on their legs. A single plant has been known to spread over
an arca of 600 sq. meters in a few months. Water~hyacinth may also

‘be propagoted by seeds. The plant flowers nearly throughout the year

and fertile capsules appear towards the end of October or November,
Vary few seeds are formed in a spike., The seeds fall on the matty
platform or settlc down on the scil at the bottom or on the margin
and remain viable for a long time. (MclLean, Agri. J. India 17, 1922,
233 Parija, Indian J. Agric,., Sci. 4 1934, 399; Agric. Live-Stk.
India, 3, 1935, 124; Bose, Trans, Bose Res. Inst., 3-4, 1920-21, 786)

DARTER, I.E. and VRIGHT, N,

1963, ' Paraguat: a new herbicide and desiccant. Pest. Abstr.
Coy 9(3):203-6, bibl. 1. (I.C.T. Ltd,, Jealott's Hill Res. Sta.,
Bracknell, Berks, England).

The chemical and physical properties, toxicity and mode of
action of paraquat are reviewed, together with its uses (particularly

in trepical agriculture) for weed control, pre-harvest desiceation in

sugar beet and killing oil palm (BElaeis guineensis). Paraquat is
being used commercially in Ceylon for the control of aquatic species
such as Salvinia auriculata, Eichhornia crassipes and Pistia stratio-
tes, ~Veed Abstr, 33(6),1965,

DAS, R.R.

1969. A study of reproduction in Eichhornia crassipes (Mart),
Solms., Tror. Ecol,, 10(2):195-8, (Bibl.13, Banaras Hindu Univ.,
Varanasi-5, India)

Studies showed that aeLdS are produced naturally only during
September~November, The seeds faill to germinate when submerged but
ccn be made to germinate by aerating the weter and scarifying the
seeds indicating requirement for oxygen. The rhizomes are capable of

rapid multlpllcatlon and exhibit apical dominance. Injury or desicca-
tion in mud does not adversely affect the viability of rhizomes,

which helps the plant in tiding over adverse conditions and promctes
the wide spread of the spscies. -Yeed Abstr, 20(5),1971.

DATTA, R.K. and others »

1966. Studies on leaf proteins-preparation of protein concen-
trate from le@ves of water hyacinth, Sei, Cult., 32(5):247-249. -
Biol, Abstr. 48,1967, ’
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DAWOOD, I:K: and others : v
©1965, Herbicide tvials in the snail habitats of the uk\pt Lo
project: Bull. ld. Hlih. Org., 32: :69~m7. (Bivl, 53 B., fr).

Trials were undertsken in Egyp+ to study the action of different
herbicides and their combinations on agquatic vegetation which provides
a habitat for snail hosts of Schistosome haematobium, S, mansoni and

Fasciola sp. in ¢ nald and irrigation ditches, 2,4-D anine applied

at 0.L3 kg/lOOO m~ was effective against mature Elchhornla crassipes
in larger canals and drains. Reglone (diquat) at 0,45 1./1000 m  was
effective against young growths of E. crassipes and could be used
with advantage in laterals and field channeis between broad-leaved
crops which might otherwise be adversely affected by 2,4~D drift and
vapour Dowpon (dalapon sodium) at 2,1 kg. in 4,5 1, diesel 0il/

1000 m~ hzs been found effective against Typha ungustota, Phragmites
communis and Scirpus inclinatus, and Dowpon 2.1 kg,.+ ¥eedazol
(aminotriazole) 1.3 kg, in 4,5 1, diesel 011/1000 p~ is very effective
against Panicum repens, In laboratory tests all the herbicides gave
evidence of some activity agoinst mollusc eggs. It was shown that

the use of herbicides is less expensive than former manual methods

and also reduces the risk of.bilharziasis infestion among agricultural

workers, -Weed Abstr., 16(6),1967,

DAZO. B.C, and othors

"1966, The ecology of Bilinus truncatus and Biomphalaria alexan-
drind and its implicaticns for the control of Bilharziasis in the
Egypt-49 project area, Bull. ¥orld Health Organ., 35(3):339-56,

The respective veotors of the 2 forms of bilharziasis in Egypt
do not have the same ecclogical distribution, B. truncatus is most
abundant in large canals, and decreases in densﬁty as the water
approaches znd flows into drains, B. alexindrina is more abundant in
the presoncc of aguatic vegetntion, but they differ in their respec-
tive associations with the wnter hyncinth, Eichkhornia crassipes. B.
alexandrnnu.reachea maximum abundance in the presence of this plant,
but B. fruncatus 15 as uncommon in the absence of plants as in the
presence. of plints as in the presence.of E, or assipes, Calculantion
f lifé«~table parameters from field data ‘Shows that, under optimum
field conditions, both species can double their populations in 14-16
days. The reproductive vetes of both species are greatest in March
and the.death rates in .midsummer.  Thz observed peak densitles in

- May and June give a false impression of optima because of under

collection of young snails which are most abundant in March and April.
Control operctions should take advantage of the findings on population
paramcters, & single area-wide treatment with molliuscicide in April
is recommended. During the remaindzr of.the year, search for isolated
foci of snail breeding and individual trestment of these will effect
large savings of chemical and will te effective in controlling the
transmission of the parasites., ~Bilol, Abstr, ﬁ§,1967.

DE KIMPE,.P.

1956 Campaign for the destruction of E. crassipes. FProc,
2nd, Symp. Afr. “Iydl’oblo.l_. Inland Fish,, 1956, C.S5.A,5,5. Publ, 25),
p. 125,
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In the campaign agalnst E. crassipes in the Congo and certain
of its trlbutﬂrles, the chemical used 1s 2,4-D amine at 0.7%. The
programme has 3 phasbg. In the first, en attempi is made to spray
all the plant in the second phase which should not begin until 4-5
weeks after the first, the plaonts which survived the first treatment
are again sprayed; in the third phase, which continues over a long
period, spraying is directed to keeping possible sites of reinfesta-
tion under control. The spraylng is done by meons of motor pumps
installed on whalecboats equipped with 2 mdjustable gunjets and also,
in the less accessible places, by hand- pumps on canoes, =Weed Abstr,
11(6),1962.

DECARY, R.

1065, Some spreading or noxious plants of Madagascar. J. Agric,
Trop. Bot. Appls, 12(6/7/8):343-350. (Bibl. 83 Fr).

Information is given on the following species; l. Mucuna pru-
riens, Widespread in N,¥, Sakalaya, up to altitudes of 735_566-57
Tfs 1rritating hairs may be carried. by the windj caonnot be controlled
by burning common in Reunion, 2. Lantana camora var. aculeata.
Introduced some time after 1901, now covers thousands of hectares.in
all the eastern region and in Imerinaj eradication appears impossible
but Turther spread could be prevented; is also a weed in Reunion,

%. Rubus mollucanus. Foirly reccntly introduced from Reunionj; appears
to be spreading. 4. fgave ixtli. Introduced zs g fibre plant during
the 19th century, it has sprcad in the subdesert areas of the south-
west and south, where it wos originally planted for protective
hedgess further planting took place after 1925 when the populations
of Opuntia monacantha were destroyed by the introduced moth, Cacto~
blastis cactorum; areas formerly occupied by 0. monacantha have been
colonized by A. ixtli., 5. Acanthospermun hJSpldum. Recently intro-
duced and now_widQSpread along paths, roads and in the neighbourhood
of dwellings. 6., Tribulus terruatris, common in drier sandy areas at
lower altitudes; the related L. T, cistoides is less widespread. 7.
Clidenic hirta. Seed freom Java was sown in a botanic garden near
Tamatove circa 19153 it has formed spiny thickets in all the Tamatave
region. 8., Brigeron naudini, Of American origin, it has ‘become a
widespreoad arable weed during the last 40 years, but is not of major
importance. 9., Cyperus rotundus, Common in rice and arable fields

'up to an altitude of 1400 m, but not a major weed. 10. Pteridium

aqulllnum. Invades secondary bush, forming dense stands, particularly
in the centre of the island and in the western boundary of the Pla-
teaux region. It has spread owing to attempts to control it by burn-
ing. 11, Eichhornia crassipes. The most important water weed; in~-
troduced cirea 1920 from Reunion as an ornamentals in 1928 a law was
passed to prevent its spread, but proved impossible to enforcej large
monuel collection was eattempted in 1947 and spraying trials (using

2y 4-D)-in 1951-2 gqve yaridble resultsj despite continuing control

measures the weed is now definitely established; a related mud-root-
ing species, E. natans, is not a weed., 12, Pistia stratiotes.
Common on stagnant water at altitudes-up to 1200 m, .

Eradication campaigns have been undertaken for some years
against Mundulea sericea (common in the Plateaux region and M. monan-—
tha (in the Ankaratra region) as they are widely used as illegal
fish poisons. Derris trifoliata is used for the same purpose in
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estuaries, Eradication campalgns were carried out in the 19th century
against Cerbera vencnifers and Erythrophleum couminga, ordoal trees,
but they have now been abandoned, ~Weed Abstr. 16(5),1967.

DENTON, J.B.

1967, Certain relationships between the chemical composition
of aguatic plants and water gquality. Proco. 20th Sth, Weed Conf,,
354-62, (Bibl. 21; Alabama Dept, Conserv., Montgomery)

Analysis of Alternanthera philoxeroides, Myriophyllum brasiliense
and Eichhornia crassipes harvested from polluted and non-polluted
waters showed plant nitrogen, magnesium, potassium and .sodium to vary
considerably with the concn, of these elements in the water and bottom
soil. Plant ash values varied with water hardness, while carbon
content differed little with environment. ~Weed Abstr. 18(2),1969.

DHAR, N.R. and GUPTA, B.S.

1965, Composition of water hyacinth in presence and absence of
algae, In: Symposium on land fertility improvement by blue green
algae. Nat, Acad, Scl. India Proec. Sect, A (Phys. Sci.), 35(3)s
327-360, Illus, (recd, 1966) -

Water hyacinth (Eichhornia crassipes) grows everywhere in great
abundance and frequently its eradication 1s & big problem. Experi-
ments have been carried on with water hyacinth for its composting and
obtaining available N, phosphate, and potash from.the compost formed

" by mixing it with different basic slag and the 3 algae, Chlorella,

Anabaena and Tolypothrix. Experimental results show that these algae,
specially Anabaena and Tolypothrix improve the quality of the compost
from the N viewpoint. Phosphates markedly improve the N content when
the water hy301nth compost is obtained by mixing it with basic slags,
The trace elements present in the basic slags markedly improve the
quality and the productive power of the water hyacinth compost,

-Biol. Abstr, 48,1967,

DIAS, G.R.W,

1967, Eradication of water weed in Ceylon. 'Wld. Crops, 19(1):
648, (District Agric. Extention O0ffice, Nugegeda, Ceylon)

Salvinia auriculata, a native of tropical America,appears to
have been introduced to Ceylon in 1939 and had spread to cover 50,000
ac. by 1960. In 1961 the government took charge of thé Salvinia con-
trol compaign, Paraquat (2 1lb. catioh per gal,) &t 2-3 pints in 100~
150 gal, water/ac. was found to be more effectlve and cheaper than
the PCP in use until then, Follow=-up treatments were necessary to
effect eradication, Marshes were sprayed and drained to bring them
into cultivation, For aerial application in marshes a noncorrosive
formulation of paraquat was used at 1 oz. per gal., of water, A mix-
ture of 1 6z. each of paraquat and 2,4-D ester per gal. of water was

,effective against S, auricrl .ta, Eichhornia crassipes, Lamnochara

flavis and Pistia stratictes and is recommended for rice fields.
-%eed Abstr, 16(L), 1967.
DIEM, J.R, and. DAVIS, D.E.

- 1969, The enhancement of ametryne toxicity to water hyacinth

with 2,4-D. - (Abstract), Proc. 22nd Meet. Sth, Weed Sc1. Soc., 359.
(Auburn Univ, ‘Agric. Exp. Stn., Alabama)
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In a glasshouse study water hyacinth (Eichhornia crassipes)
exposed for 30 min., to root treatments of ametryne at 15 and 30 ppm,
was killed 1fx<:2 weeks, E., craszipes was resistant to 2, 4D at 0.1
ppm., and moderately susceptlblc to ﬂmetryne at 1 ppm, but was killed
by a combination of both. -Weed Apstr. 19(6),1970.

DIRECTOR OF AGRICULTURE, BRITISH GUIANA

1960. Rep, Dir, Agric. Brit. Guiana, 1960, p. 30.

Yeed control, Simazine at 3-4# has given good control of broad-
leaved wesds and o coryla vine (?), and dalapon of Imperata sp. and
Brachl 'rin sp., provided these grasses were irrigated before applica-
tion, '

Agquatic weeds, HManatees have successfully controlled shrimp
grass (Luziola spruceana), water hyacinth (Eichhornia crassipes) and,
to some extent, Cabomba aquatica in canals, Control of the movement
of the animals is the main problem and the cost of handling them on
sugar estates is prohibitive. They are less effective in shallow
canals and do not like to be disturbed.

TCA or dalapon + 2,4-D is effective in killing-off canal weeds
after draining dry, and subsequent admittance of water prevents re-
growth., -Yeed Abstr. 11(6),1962.

DRYDEN, W. and MILLER, T.¥.

1962, Formation of an independent tax supported weed control
district., Hyacinth Contr, J,, (1)313-1k,

The organization and implementation of a programme for the con-
trol of water hyaecinth (Bichhornia crassipes) on the lower Gulf Coast
in Flerida through the formation of the Lee County Hyacinth Control
District (=Board) is described. The programme is financed by means
of a8 levy on taxable property and through grants from the State Game
and Presh Water Commission and the Central and Southern Florida Flood
Control District. -leed Abstr. 15(1),1966.

EUE, L., et al,

1969, The herbicidal act1v1ty of variously substituted 1,2,4-
triazinones,  (Proe,) 3rd Symp. on New Herbicides, Versailles, 125-
40, (Bibl., 23 D, F; Farbenfabriken Bayer AG, Leverkusen, W, Germany)

The 1,2,4-triazinones describéd are photosynthesis inhibitors
with a marked structure-activity correlation (see also Abs. 852) and
possessing strong herbicidal activity pre- and post-em. - Oral LD 50
values for warm-blooded animals are in all cases :> 1000 mg/kg. The
derivative 4-amino-6-phenyl~3-methylthio-4,5=dinydro-1,2,4-triazin-
5-one gives good control of grasses and-broad-=leaved weedsy it is
particularly selective in flax at 1.5 kg/ha pre-em. or 1 kg/ha post-
em., but shows a somewhat narrow margin of selectivity in barley.
b-omino-6-cyclohexyl-3-methylthio-4,5-dihydro~1,2,4k=-triazin-5-one is

~also selective in flax, thﬁugh rather less so than the 6-phenyl deri-

vatlve, -and has shown pPOmlSc in rrellnﬂnary trials for pre-enm. use
in ma1ze, lupins, beans, peas, soybeans and potatoes at doses between
0.5 and: 1.5 kg ha accord¢np to so0il type and level of rainfall. The
compound can be used pre- and poste-em. in pineapples at up to 2 kg/ha,
while in aguatic situations good results are achieved with 0.5 kg/ha

© against Eichhornia crassipes and there is some activity against

submersed specics.
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. Compered with the cyclohexyl derivative, Leanino=bet~dutyle=>3.
methylthiosh, 5-dihydro~l .2,kstriazin.a5-one is generally more active
and shows rather more favourable selectivity in soybeans, tomatoes
and potatoes when applied pre-em. at between 0.4 and 1 kg/ha, but
rates down to 4 kg/ha cause marked injury in top fruit and vines.
This compound is suitable as a total herbicgide at 5 to 10 kg/ha,
though combined aspplications with triazines, ureas and uracils are
recommended to increasc persistence. Surprisingly, b-amino-6- iso-
propyl-3-methylthio~4, 5-dihydro~1,2,k-trigzin-5-one shows little
selectivity and rates ¥5 kg/ha are injurious to top fruit and vines,
with stone fruit proving particularly susceptible, Doses of 5 to 10
kg/hé-are required for totnl weed control, though, because of its
relatively high water solubility (0,18%),.the compound lacks adequate
residunl activity in rainy areas; excellent results are obtained, how-
ever, where it is applied in mixtures with urea, trisaine and uracil
herbicides. ~Weed Abstr. }_2(6),1970o

EVANS, A.Ce ‘

196%, The grip of the water hyacinth, New Scientist, 19:358,
366-8, bibl. 5. -
) The problem of Eichhornia crassipes and its control-are reviewed
and brief notes given on Salvinia auriculata and Microcystis toxicata,
~Weed Abstr, 33(6),1963;

FERGUSON, F.F. and BUTLER, J.i. .

1966, Ecology of HMarisa and its potential as an agent for the
elimination of aquatic weeds in Puerto Rico. Proc. 19th Stn, Weed
conf., 468-76, (Bibl. 313 Puerto Rico Field Stn., US Dept. Health,
Education and Velfare, San Juan)

An extensive review is given of the ampullarid snail Marisa
cornuarietis, its ecology and its potential as an agent for the
control of aguatie vegetation, Of primary importance as an agent for
the control of the snail intérmediate host of schistosomiasis,
Australorbis glabratus, it does, in some situations, show a readiness
to consume algae ind larger aquatic plants, Under laboratory condi-
tions, Mariso consumes a wide range of vegetable foods including
tomatoes, celery, lettuce, cabbage, carrots, dwarf arrowhead (Sagit-
taria subulata), water cress (Nasturtium officinale), Elodea sp. and

Cabomba sp. In Puerto Rico, the snall fed on banana leaves, Hibiscus

Sp., Caladium sp. (both leaves and roots), various algal mats, float-
ing fern, Eichhornia crossipes (root system and parts of the floats),
woter lettuce (Pistia stratiotes), Castalia ampla and a variety of
common broad-leaved Surface plants, 1The snail exhibits definite taste
preferences readily consuming, for example, immature Pistia sp, but
rejecting tough grasses, and eating Blodea sp, only as a last resort.
Field studies in Puerto Rico show that Marisa will destopoy
water 1ilies (Nymphaea sp.) and may be associated with Najas sp.,
Potamogeton flmrTs_-:&-P; n£d9§gs), Salvinia rotundifolla, E.
crassipes, Castalia ampia,.Elodea Sp., Ceratophyllum demersﬁm, N,
officinale, Chara sp,, Nitella sp., Lenna perpusilla, rilamentous
green algae (including Spirogyra sp.), Typha angustifolia, Jussiaea
angustifolia, Caladium Sp. and Sagittaria lancifolia (=§, fdlcata),
Extonsive laboratory ond field investigations are necessary
to determine the potentinl of Mariss as on ogent for biological weed
control., Any significant reduction of aquatic vegetation would be
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likely to be achieved only with high population densities, but no
speciol problems appear to condition its introduction into Puerto Rico,
Tt appears well-adapted tec most fresh-water habitats, including irri-
gotion systems, thriving best in clear or only slightly turbid water,
though limited mobility would appear to restrict its natural spread.
-Weed Abstr. 16(6),1967.

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS:

1965, Control of aquatic weeds. Rep. FAO Conf. Quelea Bird
wat. Hyacinth Control in Afr., Douala, Cameroon, 6-13, (Bibl. 8)

Loss assessment, control measures, co-ordination and exchange
of information, quarantine measures and the need for co-operative
control action are the topics discussed and which form the basis of
recommendations, Trials on the use of 2,4-D and paraquat against
water hyacinth (Eichhornia crassipes), the effectiveness of applica=-
tions of paraquat at 1# and sodium arsenite 8-1C # for the control of
Salvinia auriculats on Lake Kariba and the extent of infestations of

Pistia stratictes are briefly reported on., It wasrecommended that

research should be made into the biological control of E. crassipes

and S. auriculata, -Weed Abstr. 16(1) 1967,

GALLAGHER, J.E. ,

1962, Water hyacinth control with amitrol-T, Hyacinth Contr.
Jey (1):17-18, bibl. 3.

A report is given of studies on the control of water hyacinth
with amitrole carried out between 1959 and 61 by D.E. Seaman at the
US Department of Agriculture Agquatic Weed Research Laboratory, Fort

‘Lzuderdale, Florida, In field trials, a formulation of amitrole~T

containing.a 1:1 mixture of amitrole + NH48CN applied at 0,5-2 1b
smitrole/ac was more effective and persistent, but less quick-acting
than 2,4-D at 2-f #, while in laboratory trials, amitrole-T appeared
to be more readily translocated through the stolons to vegetative
offshoots than was 2,4-D.

AWNHQSCH appesred to have a synergistic effect when applied to
E. érassipes in mixtures with amitrcl.. Increasing concentrations of
TWH, SCN gave corresponding increases in control up to an apparent
optimum ratio of 1 part amitrole to 2 parts NH;SCN by welpht. See
also Veed Abstr. 11:%439, -Weed Abstr, 14(6),1965,

GALLAGHER, J.E. :
1964, Amchem aquatic weed control program, Hyacinth Contr.
(3):8~0,

Desirable qualities of -herbicides for the control of agquatic
weeds are enumerated, with reference to several products of the
enumerated, with reference to several products of the Amchem Chemical
Company,. They include 2,4-D for the control of cattails (Typha Spa)
water hyacinth (Elchhornla cra531pea) and Phragmites sp, and nd fenac as
a soil -applied treatment for the control of Potaomogeton sp. -Weed
Abstr, 15(2),1966,

GANGULY, S. and SIRCAR, S.M, -

. 1964, Cell growth and metnbolism of pea (Pisum gativum L.)
internodes as affected by the growth substances from the root of
water hyacinth (Eichhornia crassipes). In: Botanical Society of
Bengal: Symposium of frontiers of plant science, Calcutta, ‘India,
29-30 March 1964, Bull, Bot, Soc. Bengal, 18(1/2):83-86. Illus,
- Biol. Abstr. 48,1967,
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GLOOR, A.M, and GLOOR, R;P.

1950. Improvements in the manufacture of paper pulp and of
paper}j Australian Patent 138,426 .

A patent specification amccepted by Department of Patents,
Cormmonwealth of Australia, in August 1950, for a method of manuface
turing facture pulp and paper from water hyacinth (Piaropus cra531pes
or Eichhornia: cra351pes) is presented,

The weed 1s gathered and fed to an afloat or on-shore process-—
ing plant, the former having the advantage of mobility. Fresh leaf
stalks and leaves (optional) are used: roots (which reduce grade of
pulp) may be discarded.

Conveyance of the weed through the figured invention apparatus
is descrived by stages. In a digestor, it is boiled for 25 minutes
at atmospheric pressure in KOH-(5 to 10 Baume.), Contents of the
digestor are passed to a separating tank where pulp is collected and
the decanted solution reconditioned and recycled. The pulp 1s.washed
with water until neutral, squeezed to remove cxcess water and then
sized with a 20% sulution of dammar resin in ethyl alcohol (90%).
Sized pulp is stirred to consistency by uptake of additional water,
After possible tinting, pulp is run on to a revolving endless
strainer belt which allows escape of water. From this belt the paper
ribbon is passed to the usual paper processing machinery. -~A.H.

GRANT, Z.C, )
1962. Agquatic weed control program of the Central and Southern

“ Florida Flood Control District. Hyacinth Contr, J. 24-31, figs, 10.

HMeasures used by the Central and S. Florida Control District

‘for the control of aguatic weeds are briefly reviewed. Water lettuce

(Pistia stratiotes) is well controlled by diquat at 2-4# + wetter,
while 2,4-D amine at 2-4# is used elmost exclusively against water
hyzcinth (Eichhornia crassipes). Chemical treatment or the use of

a dragline have proved either ineffective or unecononmic agalnst
coontail (Ceratophyllum demersum), elodea (Elodea canadensis) and
southern naiad (Najas guadalupensis) on c¢anal bottoms. An attempt
being made to control these species by plowing the canal beds with a
heavy~duty plow mounted on an amphibious truck and removing the trash
from barriers spaced at intervals downstream shows promise, Alli-
gator weed (Alternanthera philoxeroides) is controlled by a mixture
of 2,4-D amine + Agua-Herb (?) each at 0.5 gal in 50 gal water ap-

‘plied at between 100 and 200 gal per ac.at intervols of 6 weeks., On

canal and ditchbanks, maidencane (Panicum hemitomon) and paragrass
(P. purpurascens) sre aontrolled with an i1nitial application of
dalapon at 8- 1L#, with a further application 2 to 3 weeks later and
thereafter every 3 to 4 months. ]

" Current annual expenditure of the Flood Control District for
the contrdl of squatic weeds is $:30,000, -~Weed Abstr, iﬁ(6),1965.

GREEN, K.R, : -
1969. Water hyacinth (Eichhornia cr3551pea). AgPlC- Gaz, )
NoSo.W., 80(11):628-9. (N.S.¥. Dept. Agric., Sydney 2000, Australin)
_Wdter hyacinth is a problem in several rivers and irrigation
areas in New South ¥ales but effective control programmes have been
carried out on the Richmond and Hawkésbury Rivers, - Recommendations
for its gontrol include 0.1 to 0.2% solutions of 2,4-D applied .
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during vigorous growth at 200 to 400 gaifuc and, where therc is a
risk of 2,L«D drift damsge in neighbouring crops. diguat 20% product
at 1 pint/ac + % pints weitcr per 100 gal. spray and aminotriaszole
25% ‘product at 2 to 4 pints/aec each applied in 200 gal solution/ac.
-Weed Abstr. 19(5),1970, : :

GRIST, D.H.

1965. Rice. (Weeds in Rice Field), Longmans, London, 4th ed.,
pp. 548, 75s. (Bibl. 734).

Chapter XITI, Weeds, pp., 260-75, Reviews the position regarding
major weeds of rige fields including Echinochloa crus-galli and E.
stagnina, Cyperus iria and C., dehiscens (Ceylon), Typha spp. (Asia

and Yestern HemlSphere), Helwoonla Sp. (Guiana and Surinam), Ischaemum

rugosum (Thailand and S Surinam 5 Panicum phyllorhyzoide (Italy

Oryza rufipogen (North and 90uth America). It includes the informa-

tiom in East Pakistan jute (Corchorus sp.) and Sesbanla Spp. are
sometimes cultivated on river banks to exclude Eichhornia crassipes
while in North Side algal growth is controlled by CuSO, at the rate
of 16-20#, The second part of the chapter deals with the use of 2,
4-p, 2,4,5-T and MCPA, pre-planting, pre-em. and post-em, in rice
fields, s

The risk of pesticides to fish, pp. 28%~9, This includes &
table giving the approximate maximum safe upper limits of conen, of
several herbicides, -Weed Abstr., 16(5),1967

GUPTA, O.F. _

1968~69, Scope and planning of wead control research in Rajas-
than, Prabuddh \rlshap, (Rajast. Coll. agric. Udaipur Mag.), b41-6,
(Rajasthan Coll. aAgric., Udaipur, India),

In ¥. and N. Rajasthan, soils are sandy to sandy loam in texture
and the rainfall insufficient to support much weed growth; important
noxious weeds include Striga lutea, Tribulus terrestris, Alhagl
comelorum and Pluchea lanceolata, Pre-flowering application of 2,4-D
to S, lutea to control seed production is perhaps the best herbicidal
tool available at present. T. terrestris, which often invades natu-
ral grass covers, can be controiiad with 2,4,5-T at the 2~ to h-leafl
stage,

High weed infestation is 2 problem on medium to heavy soils
with adequate moisture in mid-west to southern parts of the state.
Application of atrazine at 0.5 kg/ha pre-em, in maize is recommended
when o sensitive crop like wheat is to follow; 2,4-D amine 0.75 kg/ha
may be applied 40-45 days after sowing the wheat. Diuron at 1 kg/ha
pré—-em. gives 4-5 weeks; weed control in cetton sown in the rains
after which normal inter-row cultivation céan be carried out, .No work
has been done on weed control in leguminous crops. A weed map is
needed. Special weed problems of mid-west and southern regions in-
clude {robanche spp., Cynodon dactylon, Cyperus rotundus and Convol~
vulus OTVeEnsis. BEichhornid orassipes is invading pond reservoirs,
Sites for weed control stations arc suggested as well as legislation
making certzin weed control measures.compulsory for farmers, -Weed
Abstr. 19(4),1970.

HALL, J, and others

1966, Observetions on aguatic weeds in the Volta basin (Ghana).
Pap. read at. Int. Syap. Man-Made Lokes, Accra, pp. 2. (Univ. Ghana,
Legon),
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Potentially dangerous species include Pistia stratiotes ,
Vossia cuspidata and Scirpus cubensis, Species which have proved
Troublesome in other parts of Africs, Eichhornia crassipes; Salvinia
auriculata and Cyperus papyrus, were absent. -Weed Abstr, 17(5),1968.

HAMMOUDA, M.Ad _
1068, The water outlay by Eichhornia crassipes and observations
on the plant chemieal control, Phyton; Horn, 13(1/2):97-106,
(Bibl. 1bj; Dept. Bot.,; Ain Shams Univ., Cairo, United Arab Republic)
The results of evaopotranspiration and transpiration studies

_conducted during 1966 showed that the daily evapotranspiration rate

from water surfaces occupied by B. crassipes was 1,3 to 2.6 times
greater than that from -open water. surfaces, Measured evapotranspi-
ration rates from E. crassipes growing in tanks were 2 to 3 times
higher than the potential evepotranspiration from a Lippia cover on
irrigated land, This considerable water loss was attributed to the
fact that the stomata in E. crassipes are continually open. The

rote of transpiration throughout the day or the season was correlated
with atmospheric evaporating factors. The effect of 2,4-D~amine,
paraquat. and dalepon at 10 to 1000 ppm concn, on plant growth and
transpiration were also studied and indications of chamge in relative
transpiration after treatment with 0.1 1. spray solution/m” were
considered 2,4-D-amine gave the most effective control, a concn, of
50 ppm giving complete kill within 11 days. Paraquat was effective
at 100 ppm but dalapon was so only at 500 and 1000 ppm. In aquaria
experiments 5 ppm of 2,4-D amine gave complete kill of E. crassipes
in 10 days, Root elongation was almost completely inhibited by all
concns, 0,01 ppm of 2,4-D while shoot growth was slightly stimulated
by 0.1 ppm, -Weed Abstr. 32(“)’1970'

HARI, M.N. and SRINIVASAN, K.M.
1966, Observations on the comparative effectiveness of amino-
triazole 4nd 2,4<D amine in the control of water hyacinth (Eichhor-

nia crassipes). MWadras Agric. J., 53(7):289=92,

2,E-D amine sprayed at 3 kg a.1./ac killed the aerial parts
of E. crassipes in 14 days, but resprouting began 14 days later, and
reinfestation was complete after 6 months. Amitrole sprayed at 0.5
kg a.i./ac took 42-60 days to kill the serial parts, but resprouting

had not begun after 6 months, ~Field Crop Abstr. 22(2),1967.

HATTINGH, E.R. ,

1960, Survey of certain weed control problems in Africa south
of the Sahara, Proc, Brit, ®eed Contr. Conf. 1958, £:215—2h, bibl.
23, (african Explosives and Chemical Ind., Ltd., Johannssburg)

The vegetation types found in Africa south of the Sahara are

_briefly described and the general problems in tropical weed coptrol

discussed, Certain major problems are reviewed under the heads:
bush control in natural grozing; weed control in maize, chiefly by

" pre-emergence treatments; control of aquatic weeds, chiefly water

hyacinth (Eichhornia crassipes). ~ Field Crop aAbstr. }£,1961.

HEARNE, JeS.

1966, = The Panama Canal's aquatic weed problem. Hyacinth
Contr, J., 5:1-5, (Panama Canal Co,, Balboa Heights, Canal Zone,
Panana ’
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An account is given of the programmes carried out by the Dredg-
ing Division of the Panama Canal Co. for the mechanical and chemical
control of water hyacinth (Eichhornia crassipes), Elodea sp., coon-
tail (Ceratophyllum demersum), Cabomba sp. and various grasses,
which have arisen partly as a result of the influx of debris from
the Chagres River, Chemicals used for the control of E., crassipes
include arsenic + soda sprays up to 1935, copper Sulphgte solutions
up te 1952 and 2,4-D from 1948. Trials in progress or planned
ineliude the evaluation of economicsal alternatives to copper sulphate
for the control of Elodea sp., naiad (Najas sp.) and C, demersum,
and a small-scale introduction of manatces (Trlchechus manatusj
for the suppression of E. crassipes. (See also Weed Abstr, 15: $527).
~Weed Abstr. 16(5),1967.

HEINEN, E.T. and AHMED, S.H.

1964, Water hyacinth control on the Nile River, Sudan., Publ.
Inf, Proc. Centre, Dept. Agric., Khartcum, p. 56, bibl, 19,

The history and extent of infestation of the Nile by water
hyacinth (Eichhornia crassipes) are reviewed, together with the
crganisation of the control campaign instituted in the Sudan and
the techniques used. Water hyacinth was first reported in the
Nile in 1958, since when it has infested over 1000 miles of the
Nile river system between Juba in the 5. to the Jebel Aulis dem in
the M,, just in front of the confluence of the White Nile and the
Blue Nile, The Blue Nile has not sc far become infested. The con-
trol programme is based on the use of 2,4-D amine at 4# , applied
from spray boats, aircraft, mobile trucks and knapsack sprayers,
~Weed Abstr. 14(6),1965,

HELD, M.V, .

1965, Cherical programming in the Texas Gulf Coast drainage
areas, Preoc, 18th Sth, ¥eed Control Conf., 365-7. (Houston Spray-
ing & Supply Co., Houston, Texas)

Prograrmmes for the clearance of vegegation in bayous in Texas
coastal areas include the use of fenoprop and dalapon for the con-
trol of cattail (Typhs sp.) and water hyacinth (BEichhornia crassipes),
and AMS at 6C# in 95 gal water + 5 gal diesel oil for the control of
willows (Salix sp.). -Weed Abstr. 15(2),1966.

HITCHCOCK, A,E.; ZINMERMAN, P.¥%. and others

1949, Water Hyacinth growth, reproduction and practical con-
trol by 2,4-D. Boyce Thompson Inst. 15(7):363-401.

The 2,4-D spray treatments and methods of applying them to wator
hyacinth in Louisiana ot all seasons of the year, proved constantially
more effective. In fileld tests in Louisiana the alkanolamine salt of
2,4~D killed and sank 90-100% of the treated water. hyacinth during
the period May . 1948-Feb. 1949. Effective killing occurred when the
concentration of 2,4-D was 0.3% aor higher, the rate of ﬂppllcntlon
2 '1b per acre or more, and the rate of delivery 6-150 gal. per acre.
The isopropyl ester of 2,4.5-T proved effective, in prelimindary tests,
for killing and sinking alligator weed and water hyacinth unless
used in excess of 8 1b per acre.

Yater hyacinth scedlings grew best under gresnhouse conditions
in soil saturated with water, and thereafter in water containing
some of the nutrients normally present in a good soil, A composted
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301l added at the rate of 100-150 gmsi per litre of trp water proved
satisfactory for the growth of seedlings with the firs: crop of float
leaves nnd for the growth and produotlon of offshoots .n_ adult plants
for a period of two months or longer. “RLK.

HITCHCOCK , AaE.; ZIMHBRNAN, P.%., and others

1950, . Growth cnd ‘reproduction of ‘water hyhcint® and &lligator
weed and their control by mesns of 2,4<D, Boyce Thom son Inst., 16
(3):91-130. ' -

Tests carried out in 1948 and 1949 showed the frllowing results:
8 1b per acre dose of 2,4-D was effective throughoi: the year in
causing water hyacinth to sink in 2-3 months. The esuer of 2,4~D
were of about equal effectiveness to the amine salt,

The rate at which hyscinths sank after treatmert with an effec~
tive dose of 2,4-D depended upon the age of the planiz growing in
a given location,

Alligator weed exhibited little or no growth ard could not
survive for more than 21 months unless its roots wer. anchored in
soil., Effective control of hyacinths and alligator w.cd depended
upon the proper use of spray equipment for a given sct of conditions,
Sprays delivered by low-pressure equipment (150 1b. 1S, i. or less)
were more effective than sprays delivered at pressuras above 150 1b,
p.S.i. The decreasing order of nfflonency for spray.rs used in
practical control operations was: the helicopter which delivered 2
gal. of spray solution per acre, thu TOC¢ 1% inch boorjet delivering
75 gal, op less per acre, and the gun-type sprayer delivering 150~
200 gal. per acre. -R.K.

HOLM, L.

1966, The role of weed sontrol in agricultura:. development.
Proc. 8th Br. Weed Control Conf., 689-701, (Fd. Agriz. Org., Rome,
Ttaly)

Aspects discussed include the economic and oth:r losses caused
by weeds in arable snd non-crop situations (mainly in serritories
other than Europe and N, America), the present status and potential
of chemical weed control and research and extension work on weeds and
their control carried out by F.A.0, Yorld distributicn maps are in-
cluded for Cyperus rotundus, Cynodon dactylon and Eichhornia crassi-
pes, -Weed Abstr, 16(5) 1967,

HOLM, L. and HERBERGER, J.

1969. The world's worst weeds. Proc., 2nd Asicn-Pacific Weed
Control Interchange, 1-14. (Univ, ¥isconsin, Madison).

Of the 200,000 recorded angiosperms, some 30,000 may behave as
weeds and 50 of these are of world-wide importance, The 10 most im=-
portant weeds are considered to be Cyperus rotundus, Cynocdon dactylon,
Echinochloa crus-galli, E, colonum, Fleusine indica, Sorghum halepense,
Eichhornia crassipes, Imppruta cylindrica, Lantana ccmara and Panicum
maximum; world distribution mﬂps of esch weed are given together with
their distribution in the major rice and sugar-cane regions of the
world and that of Cypwrus spp. in major crops. Weeds peculiar to
rice and sugar-cane fleldb are listed separately for south-east Asia
and for the world. -Weed Abstr., 20(2),1971.
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HOL, L.
1967. - The rele of weed contrcl -in agricultural development,
FANS:s Sect. C., Weed Controel, 16(L/.90~1O);-

' In this address to the 8tn Sritish ¥Weed Control Conference,
weed control problems are outlined in the context of assistance to
developing countries by FAO. Subjects discussed include: (1) the
serious problemq posed by bush encroachment of tropical pastures and
by weed invasion of inland waters, and progress made with their her-
bicidal -control; (2) the enormous economic importance of a limited
number of wesds that through human activity now have o world-wide
distribution, in particular Cyperus rotundus, Cynodon dactylon,
Echingctiloa erus-galli, and Elchhornia crassipes; (3) present use of
herbicides in the various parts of the world, Tt is stressed that
considerable crop yield increases in developing countries will only
be possible if the use of harbicides becomes the common practice.
Maps. -Trop. Abstr. 22(10),1967.

HCLM, L.G, and others :
1969, Aquatic weeds. Science, N.Y., 166(3906):699-709,
{Bibl, 29; Coll. Agrmv., Univ, Wisconsin, Vaaigon). .
Eichhornia c¢rassipes, Sclvinin spp., Pistia stra itiotes, sub-
merged and emersed weeds, phreutOpbytes, floating island weeds and
chemical, biological and mgchanical control are the subgects ‘reviewed.
“Weed Abstr. 19(5),1970.

HOLM, L.G, and others

1970. Aquatic weeds, FANS, 16(43 57639,

- Aquatic weeds obstruct water flow, inerease evaporation, cause
large losses of water by transpiration, ané prevent proper drainage
of 1and, Dotalled attention iz paid to the free-floating weeds,
water hyacinth (Eichhorniz crassipes), water fern (Salvinia auriculatal,
and water lettuce (FPistia stratiotis). Serious submerged weeds are:
Elodea c¢anadensis, Myriophyllum splcatum, Potamogeton spp., Egeria
SPPesy NOJQS SPP-, Ceratophyllum SpPP.y RONUNCULUS SDPPy . Vallisneria
Spp.y Utricularia spp., Cabomba spp., and Hydrilla spp. Emerged
weeds have their roots below the water surface and their stems and
leaves azbove the surfaces; Scirpus and Typha spp, belong to the emerged
weeds. In addition, attention is paid to chemical, biological, and
mechanical control. Photos, Map. 29 refs, -Trop. Abstr. 26(10),1971,

INTERNATIONAL ADVISORY COMMITTEE FOR BIOLOGICAL CONTROL

1965, Biol. Control Inf, Bull,, no. 1, p. %0,

Ajustralia., Biological control projects include: for Xanthium
pungens in Queensland introduced stem borers (Mecas saturnia from
U.S5.A, and Nupserha antennata from India)j; for Lantena camara in
Queensland Introduced lepidopterous defoliators (Catabena esula,
Syngamia haemorrhoidalis and Diastema tigris), for Senecip jaocobaea
the introduced lepidopterous defoliator Tyria jacobaeae,

Canada, Biclogical control projects include: for Linaria
vulgaris and L. dalmatica- introdu¢tion of Calophagla lunulaj for
Cirsium arvense and C. vulgare establishment of Altica carduorum
being followed with other introdugtions planned; for Centaurea sppa,
Rhomnus cathartics, survey in Europe. For Berberis vulgaris a

survey is planned. For Euphorbia cyparissias and E. esula projected




introduction of Celerio. euphorbiae; for Hypericum perforatum attempted

establishment of Agrilus hyperic¢i; for s. Jdcohaea establishment of
Tyriz (Hypocrita jacobaea being fol‘owbd “For Convolvulus spp. in-

" sects being surveyed around Belleville,

Commonwealth Institute of Biological Control Delemont, Swit~
zerlond. Biological control proapcts include; for Rhamnus cathartica
survey of phytophagous insects and their host specificitys for Euphor-
bl esula life history and host specificity of Chamaesphecia empi-
fopg&s; for Centourea spp. observastions on phytophagous insects; for
Cirsium and Garduus spp. survey of phytophagous insects partially
completed; for Rosa rubiginosa survey of phytophagous insects, Also
being studied are the 1ife history of Diplolepis rosae and its intro-
duction into New Zealand and the life history of promising insects
feeding on Ulex europaeus. )

C.I.B.C., Bangalore, India, Projects include: for Striga SpDes
Cyperus rotundus, Zichhornia crassipes and other aquatic weeds sur-
Vey for natural enemies, including pathogenic micro-organisms of the
weaeds in Tndis with a view to their possible utilization in biologi-
cal control in U.S.h, and Zor Bupatorium glandulosum in India intro-
duction of Procecidochares utilis. P. utilis 1s estabiished on E.

glandulosum.in Darjeeling ( est Bongal) and gradually spreadlno.

C.1.B+C., Rawalpindi, Pakistan, Projects include a survey for
natural enemies of Halogeton sSp., Cyperus Spe., Striga sp., Carduus
sp., Cuscuta sp. and Xenthium B,

¢.I.B.C., Kampala, Ugandn, Projects include: for L. camara
control in Kenya and Uganda uSin{ imported enemies; for Gtrlgﬂ SpP.
survey of enemies and investigation of possibilities of control in
E. Loke Region, Tanzaniaj for Cyperus aromaticus in Fiji survey of
its enemies and of those of relotsd specles.

C.I.B.C., Curepe, Trinidad, For Salvinia ouriculatas prelimi-
nary feeding tests have been undertaken at Bclem, Brazil, with
Paulinia acuminata, Cyrtobagous singularis and -Sanmes multiplicotis,
On the bosis of these tests their introduction for control 1n the .
Kariba Lake will be recommended. :

New Zenaland. For H. perforatum leaf feeding oeetles and gall
nidges have been introduced from sustralia and became establishedj
‘for BEupatorium adenophorum further dispersal of gall insects intro-
" duced from hustralia in 1058 is being undertaken, Control of this
weed by P, utilis appears to be on the way to success.

South Africa. ~Projects include: for H. perforatum introduc~-
tion and attempted establishment of Chrysollnu spp. 1n Western Cape
Province; for L, camara introduction and attempted establlshmont of
insect enemies in Natal. .

U.S.4., Berkeley, California, For Tribulus terrestris oontrol
_by th wegevils, MlCPOlﬁPanq lareynii and M, 1ypr1formls *J_belng
ettempted. Insects ere being used to control Sarothamnus scoparius,
Se. ‘jacobaea, U, europaecus, Salvia aethiopis, Cardaria draba, Cen-~
YTaurea reansT H. perforatum and Orobanche sp. -Successful blgfagl—
cal contrcl of H perforatum has been obtained,

Rlver31le, Colifornine: Proaects include the blolovlcal con=
trol of nut-grass (Cyperus rotundus), Spanish broom (Cytisus sp.),
prickly pear (Opuntia sp.) and certain thistles and nettles. Micro-
larinus lareynii and M. lyprifcrmis from Itely have been released
against T. Terrestris,
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U.S. Biological Control, Rome, Italy.  The insect enemies of
the following are being investigated; Cytisus scoparius (Saorothamnus
scoparius), Salvia aethiopis, Halogeton glomeratus, Linaria dalmatica,
S. jacobaea and thistles. Heterographus fulvobasella was sent to
California to test against H, glomeratus. Apion fuscirostre was
successfully introduced (1nto the U,S.,) against C. scoparius.

U.S., Biological Control, Buenos Aires, Argentlna. A flea beetle,
Apasides sp. has been tested and released in;the U.S, against Alter-
nanthera philoxercides, -

Hawaii, & survey of natural enemies of Fupatorium riparium is
being undertaken in Mexico and other American countries. T. terrestris
and T. cistoides are very effectively controlled by Microlarihus
1ypr1form1q and M. lareynll (up to 99% mortality). -Weed Abstr,

15 (576),1966.

KAMAL, I,A, and LITTLE, E.C.S.

1970, The potential utilization of water hyacinth for horticul-
ture in the Sudan. PANS, 16(3):488-96, (Bibl. 75 Amer. Univ, Beirut,
Republic of Lebanon) - '

In the Sudan, desiccation of Eichhornia crassipes for 2-3 days
in the sun reduced the weight to % of the fresh weight., E. crassipes
can be used as o mulch to provide needed o.m. for soils near the Nilej
125 tons d.m./feddan (= 1.0k ac) are required for good weed control.
Good compost can be made from E. erassipes out further research is
neededs burning cculd produce Gsh witn fertilizer value, ~Weed Abstr.

20,1971,

KAPOOR, V.P. and JOSHI, M.C, ‘

1965, Some trials with newer weedicides for the control of
water hyacinth, P1l. Prot. Bull., New Delhi, 32(;/2)=16-18, (Bibl,
11) -

The results are given of herbicide evaluation trials on the
control of Eichhornin crassipes at Kanpur in summer 1963 and Ghazisbad
in winter 196k, All compoands were applied at 1,5 and 2# in 120 gal
spray. No appreciable differences were evident between the results
at either location. On assessment 40 days after treatment, 50 to 60%
of the infestation treated with the higher rate of aminotriazole sank
without appreciable regeneration while on plots treated with diquat
only 15% of the infestation sank. Both the sodium and amine salts of

2,4-D resulted in 70 to 80% desiccation but only the latter formula-
tlon resulted in a satisfoctory level of submergence (up to 75%).
-Yeed Abstr, 17(6),1968.

KARIM, ALT

1945, Manufacture of molded products from Vegetable_sparting
Material., United States Patent 2,382,568,

The patented invention involves the conversion of water hyacinth
(Eichhornia crassipes) to a plastic moulding material without any
addition of binding material,

The .fresh or dried plant is boiled in water with or without
alkali (sodium or potassium hydroxide, carbonate of lime, burnt water
hyaeinth ash) until it is reduced to a soft pulp. The pulp is washed,
to remove dirt and alkalinity, and stored under normal atmospheric
conditions to allow.fermentation to take place-(3 to 7 days). The
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sliny fermented pulp iz able to bind considerable amounts of water

- and can be molded in this swollen state. On drying the molded shape

is retained. Such binding properties are due to the presence of °
nitrogenous and inorganic constituents which comprise 25% of the dry

weight of the plant.

Before molding, the fermented water hyacinth pulp can be mixed
with other fermented vegetable pulps. Mixing with jute stalk pulp
(left after [jute flbers have been retted out) facilitates drying of
the mold- however the water hyaclnth fractlon 1s the maaor contrlbu-

-L,Wheﬁ‘ury, the molded product c&n be flnlshcd by sandpapering
and ‘conted with varnish or paint. Products are suitable for furni-
. .ture, electric insulation boards, rodio cabinets, etc. =A.H.

KARTM, ALI

1948, Microbiclogical decomposition of water hyacinth, Soil
Sci,, 66:401-16,

Water Hyacinth (Eichhornia crassipes) is a serious pest in

'Bepgal.‘ Its decom9051tlon in. compost.-and’ sc;;s -wag- studie® Wwith g

s’ use.us fat nltronen nanure, Prelelnary flask’ experiments

teaﬁedkbreakdown of different constltuehts with inoculum from welle .

rotted manure undér cerobic and &n&eroblc cohditions with' addition

of- (NH )80, alene or-+ CaCoy; NHANO “or NaNO,, Profuse and no’fun-
zal prcw%h osccurred under ueroblc and anaeroblc concitions respective-
ly.~ Under aerokic conditions, more than 50% of the dry matter dis-

.appeared in 50 days, decompositicn being most rapid in:the first 15,

Addition of nitropen-slightly accelerated the process in an increas-
ing ordery (NH,?) 80,y NH, NO,, NaNO,. Non-nitrogenous constituents
disappeared mcre. rapldly Lhun nitrogenous, Water hyaeinth manure
compared favourably in’ Pfflcﬂency with horse manure, -
In similar oxpcr4ment mixing powdered hyacinth with 2 soils,
Daceca pH 5.4 and Faridpur pH 8.35, samples were analysed for total,
ammoniacal and nltrwte nitrogen every 15 days, Part of the nltrogen

in the weed becomes rendily avallable in the soil, stem nitrogen be-

ing more available than leaf nitrogen. High levels of ammonia accu-~
nulated in soils after addition of water hyacinth but did not undergo
nitrification for 45 days. Levels of: ammonia werc higher in Dacca
than in Faridpur soils., Analysis of soil microbial flora showed that
Dacca soils have o higher fungal population and Faridpur soils a
higher bacterial population, Both these populations inereéased in the
presence of water hyacinth but that of Azotobacter decreased., It
appears that decomposition of E. crassipes is malnly due to fungi,
~AeHy -

KRISHNAPPA, D.G. o
"1971. Cytolégical studies in some aguatic angliosperms, Proc,

Indian Acad. Sci. Seet.B 73(h):179-185.

Hydrolea zeylanica Vahl (2n = 24), Ipomoea aguatica Forsk.
(2n = 30, 2n = 30 + 1), Ottelia alismoides Pers. (2n = 22 and 33),
Monochoria vaginalis Presl ex Kunth (2n = 52), Eichhornia crassipes
Solms (2n = 32), Pistia stratiotes L. (2n = 28), Limnophyton

obtusifolium Miq. (2n = 22) and Ammannia salicifolia Monti 22n = 28)

were collected fronm the suburbs of Hysore. - The‘chromoseme‘nambers
for Hydrolea zeylanica and Ammannia salicifolia are new reports,
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Karyomorphologlcal studics were made in H. zeylanica, Lie salicifolia,
I. wuatics, 1 aligreides,; L. owase 1rbo Snd Lo f’uuS’Ibllhmg Mitotic
studies of Qe allsm01das reveal The occurrence of both d1p101d and
triploid races. OFf thesc, tiipioid number of 2p = 33 is the lst
report, An unusually small chromcsome from somatic nuclei is also
the 1lst recors in I, acuatics 0. alismoides had univalents, tetra-
valents and hexavalents, Whlle L obtusifolium hnd chromatin bridges,
fragments and micronuclei,. ~Biol. AbsthﬁEEZQZ),197l.

120, LAISER, C.¥.

1967, Tllapl“ mossambica as a Tish for aguatic weed control,
Progve. Fish Cult.,, 29(1):548-50, (Bibl, 103 Sinton, Texas 78%87)

Four tilapia (T¢lup1h mossambica) 3-5 in, long were placed in

~10~gal aguaria with o watev temperature of 60-70 F after. starving

for 48 h, A serics of feeding experiments wes made with Chlorophyta,
Cyanophyta, Chrysophyta, Bryophyta, Pteridophyta and Spermatophyta,
Rooted plants were weighed to prevent floating, Wwith the exception of
Lemno minor and Azolla carcliniana, plant populations were representa-
Tive of the creas where T. mossambica is established, The plant/fish
associations were maintained for TETh, As equal weights of plant
species were placed in the tsrks, relative preference was determined
by noting the smounts of ench species remaining after the test period.

T, mossambica showed a preference for periphyton which they
scraped from rocks and sides of the aguaria. Close observation of
feeding fish indicated that the consumption of many vascular plants
was incidentsl to the remcval of periphyton using the plants as a
substrate, The fish showed definite preferences ameng the plant
species offered although there were no big differences in the peri-
phyton on individunl species. L. Minor and A, caroliniana were cone-
sumed first in all tests, At the other extreme Elodea censa and
Ricecia erystata were not caten sven when they were olone, Cabomba
caroliniana, Myriophyllum brasiliense, Potamogeton crispus, Vallis-—
nerin emoricanc and NoGdas puadclupensis wore enten extensively.
Richhornin crassipes, dussiaca repens, Drasenis schreberi and Lud-
wigia natens were killed through the destruction of roots and Stems
but were nct consumed in appreciable smounts, Casual observations
in the field indicate that thoe fish will eliminate aquatic vegetation
(includirg 'ajas, Heteranthera and Chora sr».) snd marginal vegetation
(including Zizania,-Setaria, Puspnalum, Behd ‘nochloa, Cyperus and Poly-
gonum Spp. ) frowm the bottom and meargins of rearing ponds, ~Weed Abstr,
18(6) 1969, - ' -

121, LAPHAM, L.He . . .
1964, Can the manatee save Florida? Sat. Sven, Post,, 237
(25):38-9.
The potcntlulltip of manateas (Trlchecnus manatus) for cons
trolling water hyacinth (Eichhornia crassipes) in Florida are dis-
cussed, ~Weed Abstr. 15(2),1966.

122, LAPHAM, V.T.
1966. Control of alligotcr weed with picloram. Proc., 19th
Sth., ‘'ieed Conf., 400-15. (Bibl. 193 Louisiana Wildl, Fish. Commn,,
Baton Rouge).



_ .. Two applications of Tordon 22K (picloram 24.9%) at 5 1b (pro-
duct°)/ac gave complete control of-alligator weed (Alternanthera
phlloxerozdes) for 2 years thouvh excellent control was also obtalned
with vates down to 0,5# followed by a further application when re=
growth was 4«%-in, high, The action of picloram was enhanced by the
addition of ¥-77 (alkylaryl polythoxy ethanol + free and combined
organic and inorganic fatty and phosphatic seids) at 1-2 pints/ac.

A floating mat of A, ph:loxnr01des was almost eradicated by Tordon
10K at 3 1b z.e./ac applied with a power=blower in early April, but
was less susoceptible to the same formulation applied in July or to

" similar rates of a 2% granular formulation, Neither liquid nor
granular formulation of Tordon were effective against Eichhornia

'crasolpes, but mixed stands of E. crassipes and A. philoxeroides
werc well controlled by Tordon 101 \trl-lsopropanolamlne salts of

2,4=D 39.6% + picloram 10,2%) at 1 gal/ac. -Weed Abstr. 16(6),1967.

123, LAPHAM, V.T. and°'LEE, D.V,

1967. The lignin sulfonctes-promising new adjuvants., Proc,
20th 8th, Weed Conf., 334~5, (Louisiana Wildl, and Fish. Commn.,
Baton Rouge).

Lignosulphonates appear to be effective as dispersants or wet-
ters in reducing minimum effective rates of herbicide in aguatic and
dry land-situations. In onc test using ammonium lignin sulphonate,
Eichhornia crassipes was killed and Alternanthera philoxeroides
severely injured by a surface application of 2,4-D dimethylamine
0.25 gal/ac + 1 nmal/nc of ¢ soluticn containing 2 1% lignin sulphonate/
gol in 200 gal water, while more complete control of 4, philoxeroides
was achieved with 2,4-D 1 gai/ac + lignin sulphonate 2 gal/ac also
in 200 gal/water, Excellent plant response was obtained on dry -land
by combining 1 gal lignin sulphomate/ac with normally recommended

rates of herb1c1de in 20C gal water/ac. -%eed Abstr. 18(2),1969.

12k, néRENCE Folle o . A

1966 Effectg of soil opplied trifluralin on fish production
in pools., Abstr, Meet. Weed Soc. Am., 89-90, (Alsbama Agric. Exp.
Stn., Auburn), .

Trifluralin at & rates was incorporated in the soil at the
bottom of plastic pools 7 days before flooding. Each pond was
stocked with 20 fathead minnows (Pimephales promelas) immediately
after flooding on 27-April 1965, and with. water hyacinth (Eichhornia
crassipes), parrot-feather (Myriophyllum brasiliense), southern naiad
(Najas guadalupensis), waterthread pondweed (Potamogeton diversifoe
lius) and alligator weed (Alternanthera philoxeroides) within the

~week following flooding. No mortality occurred among fish during the
4 weeks after flooding. Fish in all ponds reproduced and after six

- months average fish productions of 43, 32, 40.2, 27.5, 24.3 and

-+ho, ?# were obtained from trifiuralin treatments at 0.5, 1, 2, 4, 8
and 16# respectively as compared.to fish production of 12# in the
untreated pools, The 5 plant species showed no symptcm of herbi-
cidal activity but did not increase in size as much as those in the
control. ponds, -Weed Abstr, 16(6),1967,

125. LAYRENCE, J.M,, BLACKBURN, R.,D. and BEASLEY, P.G.
1961. Aquatic herbicide evaluation tests using plastic pools.
Proc, 1hth Southern Weed Conf, 1961, 309-16, tabs. 2, (Alabama
Agric. Exp. Sta., Auburn)
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126,

127.

128.

For two evaluation trials, vinyl plastic pools 9 ft in diam.
and 30 in. deep were planted with Napjas guadalupensis, Potamogeton
diversifolius, Blodea densa, Alternanthera philoxeroides, Eichhornia
crassipes, Lemna minor, Heteranthera dubia and Pithophora sp. and
ttooked with Tathead minnows and {(in the second trial only) sunfish,
In the first tpial in which 2,4-D and fenoprop dissolved in (a)
ethanol and. (b) acetone were compared at 5 ppm., there was little
difference between the two compounds. After 9 months both had eli~
minated ¥, guadalugensis, B. crassipes and L. minorj P, diversifolius
and H. dubia were also eliminated by fenoprop, and werTe severely
checked in growth by 2,4-D, In the second trial, diquat dibromide
alone at 2 ppm. and at 1 ppm., + MCPA 3 ppm. was much the most effective
nerbicide and had elininated sll species except Fithophora sp. and
A. philoxercides (which was heavily demaged) within 2 months, Next
in effectivencss was sodium arsenite 4 ppm., followed by endothal 2
ppm., amitrole 1.5 ppm. + NCPA 3 ppm., and, lastly, copper sulphate
1 ppm. Detailed results zre given of the effects of these compounds
on the individual spp, There were no deaths of fish in either trial.

-Weed Abstr. 11(2),1962.

LEIDERMAN, L. and FIGUEIREDO, P.

1967. Eradication of Eichhornia azurea in the Ribeira River
by npplication of herbicides. Biologico, Brasil, 33(6):121-5.

Dense growths of Eichhornia azurea in a river of the State of
Sao Paulo (Brezil) were sprayed with 6 herbicides at various rates,
Complete control of the weed was obtained with paraguat applied at
a rate of no less than 2.5 kg sctive ingredient per ha, and with the
smaliest dosages tested of the 5 other formulations, viz, (in acid
equivalent). 1,25 kg picloram, 0.8 kg picloram + 2 kg 2,4-D, 4 kg
2,k-D, 4,24 kg fenoprop, and 4.5 kg 2,4,5-T per he. The maximum
effect was obtained after 3 weeks with paraguat and picloram, after
4 weeks with fenoprop, after 5 weeks with the picloram/2,4-D mixture,
after 6 weeks with 2,4-D and 2,4,5-T, English summary., Table., &4
refs, ~Trop. Abstr, 22(12),1967. ’ )

LETIDERMAN, L. and GRASSI, N.

1970. Chemical control of water hyacinth in the Rio Preto,
Peruibe, Sao Paulo, - Biologico, Brasil, 36(6):157-9.

A trisl was carried out on the chemical control of water hya-
cinth, Eichhornia crassipes, in the Rie Preto (state of Sdo Paulo,
Brazil), Full control was achieved by-applying diquat at a rate of
2.5 1/ha, and 2,4-D (amine) at a rate of 10 1/ha., This effect was
reached after 3 weeks with diguat and after 5 weeks with 2,4-D (amine).
The results of the applications 6f paraguat and Tordon-10l- were much
less satisfactory. Table. 2 refs, ~Trop. Abstr. 29(5),19716

"LEIDERMAN, L. and GRASSI, N.

1971. Chemical control of the aguatic plant aguape (water
hyacinth) in the Rio Preto, municipality of Peruibe, S8o Paulo,
Biolégico (Sic Paulo), 36(6):157-159.

Four different herbicides were applied to the leaves of the
aguape (Eichhornia crassipes Mart, 50lms) : Gramoxone (paraquat), .
Reglone (Diquat), Formula L0(2,4-D amine) and Tordon 101 (picoli-
nic acid plus 2,4-D). Best results were achieved with Reglone at
the rate of 2.5 1/ha, and Formula-40 at 10 1/ha. -Bidk, Abstr. 52
(18),1971.
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129. LITTLE, E.C.S.
’ 1965, The world wide distribution of the water hyﬂ01nth.
Hyacinth Contr, J., 4:30-2, bibl. 2.° - R '
The capacity of the witer hynolnth to cover- large tracts of
water throughout many tropical and sub~tropical countries is
discussed together with the wide variation in its growth and devew
lopment in different places under apparently similar conditions.
As the recommended treatment with 2,4~D at L#is too costly for
large scale use in many countr¥ies the possible use of biological
control methods is discussed and it is suggested that water hyacinth
should be investigated as'a potential source of animal food or in-
dustrial raw material. -Weed Abstr. 15(5/6),1966,

130, LITTLE, E.C. '3.

196?. Progress report on transpiration of some troplcal water
weeds., FPANS; Sect. C., Weed Control 13(2):127-32,

Greenhouse trials conducted in ﬁzgland indicated that aguatic
weeds may considerably increasc water losses from inland waters by
their transpiration, Well-grown plants of Eichhornia crassipes with
leaves 30-40 cm. long increased the water loss-b-to 5-fold, and a
higher ratio may be expected in the tropies., Relatively small plants
of Pistia stratiotes increased evaporation losses 2 to 3 times. Sal-
v1nla aurlculata under relatively still air conditions did not in—
crease water iossus, probably because of the dense layer of hairs
on the surface of the lenves; however, in moving air it may contri-
bute appreciably to water loss. Graphs. 1 ref, ~Trop. Abstr., 22
(10),1967.

131, LITTLE, E.C.S. :
1967, Some weed problems of South America. PANS (C), 13(4):
. 291-7. (A.R.C. Weed Res. Org., Kidlington, Oxford, England)

Froblem weeds described include a giant form of water hyacinth
(Eichhornia crassipes) found ‘at Porto Alegre, Brazil and Solanum
glducum, a plant poisonous to cattle in the Buenos Alres .region of
irgentina (see Weed Abstr. 16:1763), In Argentina Stipa brachychaeta,
a serious invader of lucerne, is controlled by competition from
Pestuca alba, Dactylis glomerata and Phalaris tuberosa, The cattle
prefer these grasses to lucerne which gives 1t a chance to smother
the S. brachychaeta, Stiba sp. is also a problem in Bolivia. In
Cnlle, onion grass (Arrhenatherum elsztius), an important weed of
rope, has been controlled by aerisl applications of dalzpon at 8 ke/
ha. Introduced kikuyu grass (Pennisetum clandestinum) is rapidly
invading pestures in Equador. -Weed Abstr. 17(3),1968,

1%2. LITTLE, E.C.S. (ed.,) :

1968, Handbook of utilization of aguatic plants., Publ. Food
and Agriculture Organization of the United Nations, PL:CP/20, 123 p,
(eyclostyled), (Consultant (Weed control), FAO, Rome)

4 compilaetion of selected extracts from published literature
from 1918 to the present day. The first section, some 74 pp., deals
with one species only, the water hyacinth (Eichhornia crassipes)
considered under: (1) Composts, mulches, fertilizer (2) Animal fod-
der and (3) Protein and other products. The second section, some
23 pp..considers the uses of other aguatic plants, including that
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134,

135,

136,

sipes) into Kenya are explained. -Weed Abstr., 18(4),1960,

of alligator weed (Alternanthera philoxeroides) as a cattle feed,
the woter fern (Salvinia auriculsta) as manure, and the cultivation
of the water chestnut (Trapa natans) in India. -Weed Abstr. 18(2),1969,

LITTLE, E.C.S,

_ 1969, The floating islands of Rawa Pening. PANS, 15(2):146-
53. (Bibl. 43 UNDP/FAO Range Management Project, P.0. Box 30362,
Nairobi, Kenya). '

Lumps of peat, forced to the surface by bubbles of ges, have
been colonised and mede buoyant by Eichhornia crassipes to form float-
ing islands in Rawa Pening, a 2000-ha man-made lake sited on a former
swamp in Jawa. Traditional control measures include carving up islands
and poling them to sluices en route to the sea., In 1968, the FA0
Fisheries Department joined in the struggle. Spraying with 2,4-D
anine is effective, The possibility of utilising the islands!' vege-
tation for fodder, fertilizer and fuel is considered., Echinochioa
stagnina is highly nutritious to stock and domestic ducks feed on

‘the seed heads. -Weed Abstr. 19(1),1970.

LITTLE, E.C,S. . »
1969, The water hyacinth beautiful but a menace., East Afri-

.can Standard, (16992), 6,

The dangers of introducing the water hyacinth (Eichhornia cras-

- ——c

LITTLE, E.C.S. and HENSON, I.E.

1967. The water content of some important tropical water weeds.
PANS(C), 13(3):223-7. (Bibl. 5; A.R.C. Weed Res. Org., Kidlington,
oxford, England)

In experiments to determine the forage potential of water weeds,
fresh weights of Bichhornia crassipes, Salvinia auriculata and Pistia
stratiotes were determined after removal of superficial moisture, and
dry weights after drying for 48 h, at 80 C, The d,m. content of the
plants averaged about 8%, which compares with 8% for Elodea sp., 15%
for lucerne and 8.5% for turnips. The erude protein content of I,
crassipes has been determined elsewhere as 0,85% of the fresh wezght,
which compared with 1.57% for Panicum purpurascens, 0.63% for S,
auriculata, 0,56% for Elodea sp., 1% for turnips and 3.8% for lucerne,
It is suggested that the lower nutritive content of water weeds might
be offset by their relative ease of growing, harvesting and sun-drying.
-Weed Abstr. 17(2),1968.

HADDOX, D.M. and ANDRES, L,A.

1969. Search for South American insects to control aguatic
weeds. Abstr. Meet. Weed Sci. 3466, ,1969, %0, (Entomology Ress Div.,
USDA, Albany, California)

Northern Argentina and southern Brazil are considered ideal for
the study of potential plant-feeding insects to control aquatic weeds
because of the area's floral and climatic similarities to the south
eastern United States, Three species have been studied in Argentina
for the control of alligator weed (Alternanthera philoxeroides).

Over 30 species of insects have been found attacking water hyacinth
(BEichhornia crassipes). Insects have also been collected from
water lettuce (Pistia stratiotes) and water primrose (Jussiaea spp,).




137,

138,

139.

140,

411 promising South American insects are tested for host specificity

| to assure safety of introductiocn cnd spegeilicity of action in thc

United States. ~Weed Abstr. 13(&),1970

MAHENDRANATHAN, T.
1970, water hyacinth has value as o pig feed, Pig Farmer,
509-607. (Bibl. 113 Pig Breeding and Res, Stn., Serdarg, Malaysia),
The practice of feeding water hyacinth (Eichhornia crassipes)
to pigs is widespread in Malaysia, Many farmeT's have special tanks
in which the piants cre grown, sometimes combining this with fish
culture, Draincge from the pig pers is fed into the tanks. Figures
from other sources of plant prooaot1v1ty and food value of E. cras-
sipes @re given and of livewelght galne of pigs fed on it,” plants
arc fed chopped fresh after root removal, sliced and boiled in a
mash with other ingredients or after being made into silage. -
Weed Abstr, 29(5)5197;.

WALLORY, T,E. and others.

1970. Sequence and pattern of lateral root formation in five
selected species. Am. J. bot,, 57(7:800-9, (Bibl. 163 Dept. Bot.,
Univ. California, Davis). -

The proximal-distal distribution of the lateral roots of five
species, including Eichhornia crassipes was studied. The laterals

“of B, cras s*pes were found to oe arrﬂnred in groups along the main

axis with some degree or regularity. Factors controlling the spacing
of latersl roct primerdiz ineluded thei relationship with the deve-
loping vascular systom, a diracce offect of the parent roet apex, and
an effect of older lateral rcot poimordia in She same sector of the
root. -Weed ibstr. 20(2),1971.

MATTHEWS, L.Jd, -

1967, Scedling establishment of wsater hyacinth, PANS(C), 13
(1):7~8, ({Res. Div. N.Z., Dept. ‘gric., Hamilton) :

One plant may produce 5 to & thoussnd seeds per season; these
remain viable for up to 15 years and regurre a dry period (usually
from January to iarch for germination. -¥eed Abstr. }Z(%),1968,

MATTHEWS, L.J. and MANSQN, B.E,
1969, These weads mean trouble., N.Z., J. Agric., &}E(h):53—59e
The increase of aguatic weeds in New Zealand may be attributed
to the intvoduction of nev species, the formation of artificial lakes,
irrigation canals and stock waiering ponds, more extensive use of
water for recreational purposes and pollutlon of waterways with sewage.
The distribution and vegetative spread of Ceratophylium demersun,

- Lagarosiphon major, Elodea canadensis, Egerla densa, Potamogeton

Crispus, Aponovcton distachyus, Myrlophyllum robustrum, Alternanthera
vphiloxeroides, Glyceria maxima, Paspalum distichum, Zizania aquatica,
Eilchhornia orassipes, and hzolla Tubra, which represenlt some of the
more important and Wwidespresd . weeds, is discussed, and recommendations
for their chemical control are suggested, No suitable control mea-
sures are at present krown for water prlmrose (Tudw3v1a peploides var,

‘montevidensis), See also Weed Abstr. 18: 270, . -Weed AbstT, 19(1)7

1970,
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141,

142,

143,

14k,

145,

MCLANE, W.M,

1969, The aguatic plant business in relotion to infestations
of exotic agquatic plants in Florida waters., Hyacinth Control J., 8
(1):48-9. ‘Florida iquatic Nurseries, Fort Lauderdale}’ -

" Regulations governing the importation into the US4 of aquatic
plants and their inter-State movement are urged in order to curb the
establishment of potential weed species, In Florida, species already
introduced into natural waters include Hydrilla verticillata, Egeria
densa, Blodea canadensis, Myriophyllum spicatum, M. brazilliense,
Hygrophila sp., aAmbulia sp., A. sessiliflora, Alternanthera philoxe-
roides, Bichhornia crassipes and Nymphaea sp. Of these all except
Hygrophila and Ambulia have become dominant, -Weed Abstr, 32(6),1970.

WICHAEL, R.G. :

1968, Fluctuations in the relative abundance of the weed fauna
of a tropical freshwater fish pond. Hydrobiologia 31(1):37-59, Illus.

A study over a 2-year period of the macroinvertebrates associated
with Eichhornia crassipes was made, Two species of Oligochaete are
recorded and were most sbundant between Jan, and Mar, Five ¢rustaceans
are recorded as well as 8 species of insect (in addition to the imma=~
ture forms of a number of genera which were not identified to species),
Water mites and 4 species of Gazstropoda also occurred, Organisms
measured as both individuals and volume per 1000 cc of water weed are
taken to compare the fauna at different times of the year. Maximum
numbers and volume of fauna is recorded in Jan. or Feb, and it is
suggested that this is correlated with the maximum growth of algae on
the submerged roots of the water weed which also occurs at this time,
-Biol. Abstr. 49,1068,

WILLER, T.W. _

1964, Hyacinth control in Lee County, Floriga, Hyacinth Contr,
g, (4):20-1. _ '

A progress report on the programme for the control of water
hyacinth (Eichhornia crassipes) ndministered by the Lee County Hyacinth
Control District, See also Weed Abstr. 15:343, -Weed Abstr. 15(2),1966,

MINER, J.R., WOOTEN, J.W. and DODD, J.D.

1970, Water hyacinths to further treat anaerobic lagoon effluent,
Proc, of the Internat, Symp. on Livestock Wastes 1970, 170-73,

It is technically feasible to use water hyacinths for rencvating
anacrobic lagoon effluent. The effluent was free of color and suffi-
ciently lowered in organic metter.and nutrients to allow discharge into
many receiving streams. Where it is desired to dispose of lagoon
effluent by application to cropland, reduction of nitrogen concentra-
tion by using water hyacinths will allow more intense application with-
out danger of groundwater pollution by excess nitrogen, -Author

MISRA, G. and DAS, N. .

1969, Studies on the control of water hyacinth, 1. Response of
water hyacinth to two hormone herbicides, 2,4=D and 2,4,5-T. Hyacinth
Control J., 8(1):22-3. (Bibl, 10; Dept. Bot., Ravenshaw Coll., Cut-
tack 3, India)

In pot culture experiments the susceptibility of water hyacinth
(Bichhornia crassipes) to sodium salt formulations of 2,4,5-T and 2,
4-D increased with increasing age of the plants and with increasing
frequency of treatment and was more pronounced where spraying was
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corried-out in April than in October, Single opplications of 2,4,
5-T and 2,4-D ot 1000 ppmw killed E, crassipes within 15 and 30 days
rugpectlvely. Slmllﬂr patterns of response were evident in an eva-
luation of thetwo herbicides in ponds., -Weed Abstr, 12(5),1970.

146, MOLLENHAUER, H.H.
1967, A comparison of root cap cells of epiphytic, terrestrial
u;andlaquatic plants. Amer., J. Bot, 54(10) 1249.1259, Tllus.
~owmess - Outer cells from the roct cap " of- Cattleya orchids are charac-
terlzed by.their secretory activity. They are qrranged in layers
intercalated with layers of secretory product and form o protectlve
mantle over the root tip, The ultrastructure of these cells is si-
milar to those of terrestrial roots (for example Zea mays) in that
they are characterized by coplous quantities of endoplosmic reti-
culum and numerous dense-staining prevacuolar bodies, In contrast,
most root cap cells of water hyacinth and duckweed are highly vacuo-
late with no dense-straining prevacuolar bodirs, The endoplasmic
reticulum 1s sparse and dictyosomes are small =nd without secretory
eetivity. -Bicl. Abstr. 49,1068,

147, WUKHERJEE, R.K. and others
1064 Presence of bound auxin in the roots of water hyacinth
(BEichhornia crassipes). In: Botanical Society of Bengal: Symposium
on frontiers of plont science, Calcutta, India, 29-30 March, 1964,
Bull, Bot, Soc. Bengal 18(1/ 3187-90., Illus. 1964, ~Biol, Abstr,
48 1967. - .

148, MULLER, J.R., and STOVELL, F.R.

19656, Dovelopment of the bifluid system, Proc, 3rd Int.
hgric., Aviat, Congr,, irnhem, 55~9, (E, f3 Shell Int, Chem. Co,
Ltd. London, England) ' B

The spraying of high visceosity water-in-oil erulsions is des-
cribed in Weed Abstr, 12:601L, Field trials have been shown that
invert cmulsions of 2 ﬁ-D and 2,4,5~T give less initial defoliation
"but more lasting control of brush than conventional Formulations and
are much less subject to dr;ft. In trials in the U.K. and Italy in
1964 and 1965, an invert emulsion of dalapon-sodium, applied from
an aireraft at 12-14 kg s.e. in 100 1, spray/ha gave 95% control of
Phragrites communis, In the U.S.i. and the Sudan, nerial applica-
tion of 2,4-D at 1-~2 kg a.e. in 50-150 1, spray/ha compared favoura-
bly, as regards control of Eichhornia crassipes, with 3-4 kg/ha of
conventional materials. For aguatic weed control, invert emulsions
possess a unique advantage in that spray droplets not impacting di-
rectly on foliage float on the surface of water and adhere to emerg-
ing foliages; agqueous sprays are diluted and dispersed in water, 1In
the U.K. in 1964/65, 2000 ha of wheat and barley were sprayed aerial.
ly on a semi-commercial basis using the bi-fluid system, 2,4-D and
MCPA at 0,25-0:5 kg a.,e. in 20~30 1., spray/ha compared setisfactorily
with rates of 0,6=1,5 kg/ha for conventional materials and gave much
"better drift control, - Spraying was possible in winds up to 20 mile/h
and the costs were comparable with the aerial application of - conven-
tional materials, ~Veed Abstr, 17(5),1968,




149, MYERS, F. and others
: 1964, Hyacinth control section, 10th Biennisl Rep. Louisiana
¥ild Life & Fish Comm, 1962-€3, 1964, 61-7.

A report is given of the activities of the Louisiana State
water hyacinth control programme. The severe drought during the last
2 years exposed mud banks on most lakes, permitting the germination
of large amounts of water hyacinth seed., From work carried out in
the 1940's by N. Gowanlock, it was concluded that seed eof E, crassi-
pes can be dormant for up to 20 years and that one plant could multi-
plyto 65,000 in o normal spring/summer season in mid-Louisiana and
to much higher numbers in the warmér, S, parts of thoe State.

' Yater hyacinth has been relegsted to the status of requiring
only maintenance patrols for control in Louisiana, though it is now
considered unlikely that complete eradication will be achieved, The
elimination of water hyacinth has resulfed in a grest increase in
subrmersed aguatic weeds, the most important of which are coontail
(Ceratophyllum demersum), water-milfoils (Myriophyllum spp.) elodea
(FElodes densa), fanwort (Cabomba caroliniana) and the pondweeds
(Potamogeton“spp.). Agalnst these, diquat and mixtures of fenoprop
+ endothal K salt have given outstandingly good results, -%Weed Abstr,
14(3),1965.

150, MYRE, . )

1964, Some plants noxicus on account of their invading abilitys
a contribution to their study. UYeans to ovold their dispersel and to
reduce their cxpansion. Lourengo Marques, Instituto de Investigag®o
Cientifica de Mogambigue, Junta Provineial de Povoamento, 32 p. Plates.
Refs,

The main noxious weaeds of Wozambicue are briefly discussed,
Descriptions with notcs eon their occcurrence and econcmic importance,
are presented of Lantana czmara, Bichhornis crassipes, Cannsbis sativa
and Acanthospermum hispidumj literature on their control, with special
referencs to ifrica, is reviewed, 2and measures nccessary to prevent
their spreud in Mozambique are discussed. The text is concluded by
English and French summaries (¥ page sach) and a list of 22 refs.,-
and followsd by 36 photographs, part of which are in colour, show-
ing the growth habit and other botanical characteristics of some
weed species, -Trop, Abstr. 20(12),1905.

151, NAG RAdy T.R. }

1965, Thread blight of water hyacifith. Current Seci, 25(21)3
618"9 . ) .

Eichhornia crassipes in Kerala State (India) was found to be
attacked by a fungus subsequently isolsted. and -identified as
jlarasmiellus inoderms. A1l aerial parts of the plants were overrun
by thick, white, radisating strands of myceliumj affected parts later
became necrotic, and the plants rotted or dried up depending upon the
provailing weather conditions. The infection was most evident in
densc stinds of the weed; death of the plants occurred in irregular
patches, On account of its rapid spread the fungus is thought to
hold promise Tor the biological control of the water hyacinth where-
as b other fungi known to attack the weed in India do not. Photos.

2 refs, Trop. Abstr. gi(h), 1656, :




152.

153.

lsL}‘

155.

NAG RAJ, T.R. and PONNAPPA, K.M.
1967, Some interssting funzi of India. Tech, Bull. :Comm.

" Inst. Eiol, Centrol, 0 314k, (Bibl. 1: Commonwealth Institute of

d:o;cglcal Control, Bangalore, Indiz)
During & search for naturzl enemies of water hyacinth (Elch»
hornla crassipes) and other equatic weeds, fungi were observed on

l11v1ng plants as followss Cercdspora sp. on Rotala denswflora-

.Cerdospora sp. and Sclerotium Tolfsii on Pistia stratiotes Corti-
Seium s -lani and Glomerella cingulata on Alternanthera sessilisy C.
'sol and S. rolf511 on Cyperus sp.j C. solani and Myrothecium T

rorldum on Ea cra551pes, C. solani on LudW1dg1a arv1flora- C.
solanl, Clomemllu cﬂngulataﬁ Rhizoctonia lamelllfera and Physoderma
nGlmell on Nymphaea stellatag “usarlum sp. on Sazittaria guayanensisy

¥, roridun and S. Tolfsisi on Nelumbo nucifera; Oidium sp. on Eelipta
albas and Sphaerullna limnanthemi on Limnanthewnum \—NymphoideSS 1ne

dicum, ~YWeed Abstr. 17(L),1968.

NAG RAJ, T.R, and PGNNAPPA, K.M.,

1970, Blight of watcr—hya01nth caused by Alternaria eichhornlae
sp. nov. Trans. Brit. Mycol. Soc. 55(1):123-130,

Alternaria eichhorniae sp. nov. is characterized by chromoge-
nesis in culture, surmcturation of conidia and absence of gemmae.
Pathogenicity to water-hyacinth (Eichhornia cras 51pes) is demonstrated
by inoculation experiments, and tﬁg§morphology, cultural ‘behavior,
toxicity of metabolites, host range and virulence arc fully described.

-Biol. Abstr. 52(1),1971.

NATDU, B.A,, HURTY, M.S. wnd RAOQ, I.V.S.
1965, Note on the contrzl of water hyacinth by hormonal her-

_bicides. Andhra Agric, J., 12(1):22-8, bibl. 13. (Agric. Coil.,

Bapatla, India)

One application of Ferncxone {2,517 Na 50%) at 10#, weedone
LV-4 (2,4-D butoxyethanol ester 4 1b a.e. /331) at 2 gal/ac or Ela-
dox-0 (amitrele, 2,4-D) at 8 1./ac, each in 150 gal spray, decomposed
actively growing water hyacinth (Eichhornia cressipes) at a respective

_cost of Rs 25, 168 and 10C {1 rupee = 1s. bd.). -Yeed Abstr. 15(5/6),
1966, T

NELSON, M.L,,GANGST:D, E.O. and SEAMAN, D.E.

1970. Potential growth of asuatic plants of the lower Mekong
River Basin. Laos-Thailand, Report: prepared for the U.S. Agency
for. International Development, Feb. 1970, 34 p.

The extent of future weed interference with operation and main-
tenance of the Pa-Mong project in Laos~Thallapd was assessed. ich—
hornia crassipes, Pistia stratiotes and Salvinia cuculléata WeTe ob=
served in large quantities at different locations., It is recommended
that ponds, streams, etc., in the area upstream of thé gamdite be
treated with herbicides prior to the filling of the reserveir to give
some preventive control, Irrigation channels.should be constructed
with access .routes to c«llow efficient mechanical control measures.

It is suggested that o research team (weed scientist, entomo-
logist and plant pathologist) should commence on a 1lO~year research
program of solving specific weed problems by mechanical, chemical
and biological control as they arise, The teams should be based at
Khon Kaen where reservoirs are available for such rescarch. -i.Hs
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tene,

mixtures con be given for wmost dr-

NEOGI, S. and RAJAGOPAL, K,

1249, A& method for tha production of ¢zrotens concentrate
from Water Hyacinth (Eichhornia crassipes, Solms.). J. Sci. Ind.
Res. 8B(7):119-21,

A method, developed on the laboratory scalej; for production
of carotene concentrate from water hyacinth (Eichhornia crassipes)
is described. Stages are dehydration of leaves, organic solvent
extraction of total pigment, purification of the extract by chroma-
tographic separation, recovery of the solvent and storage of caro-

Severnl methods of dehydration were tried. Chopping and blanche-
ing leaves before oven drying spesded up dehydration and raised the
yield of -carofenc by-abuut 42¥, Higher yiwlds were obtained from
extractions using high boiling petroleum ether (b,p. 80-100-C), with
direct heating over a water bath than from extractions with petroleun
ether (b.p. 40—6000) in a Soxhlet apparatus, In chromatographic
separaticn, g-od results were obtalned with a mixed absorbent of soda
ash and light-nagnesia using petroleum ether (b.p, 40-60 C) as sol=-
vent, Orange and yellow bands were taken together "as total carotene,
The method yielded 13 ng. from 3 kg. fresh leaves, An analy-
sis following the method of icore on fresh leaves indicnted this to
be about 84Y recovery. The carotene was kept in seualed bulbs wrapped
in black paper., Rots maintained on o vitamin-a free diet for 6 weeks
showed a graded weight gain on being fed the test product, -A.H,

NEY ZEALAND DEPARTMENT OF MCRICULTURE.

1961. Rep. Dept, Agric. N.2., 1961, 33 p, i

Weed control, W%ater hy=acinth (Eichhornia crassipes), Cape
tulip (Homeria spp.), ond Russian knap-weed (Ceontaurea repens’ are
now 2ll well under control. Recommendations Ffor clapon + amitrole
' :ip clearancz work, For floating
and submerged aguatic weeds, fencprop is satisfactory in ponds, but
hes been unsatisfoctory in large lakes. :

Improved formulations of 2,4,5-T have given good results
oagainst gorse (Ulax sp.).

. P. 40, Simazine and atrazine at 3# have given excellent con—

trol of broad-leaf weeds, but nc control of Digitaria sanguinalis
or Panicum capillare. TIn corrots, propazine controlled the broad-
leaved weeds, but not the grasses, whereas chlorpropham 4i% controlled
the grasses, but not Amaranthus retroflexus. A combination of chlore-
propham and sodium monochloroacetate was the most promising treatment
in onions, Contrary to the results in 1960, Amiben (3-amino=2, 5=
dichlerobenzoic acid) gave unsatisfaotory weed control in marrow-
stem kale, ‘ -

Residual effects, Dalapon at 5# sprayed on bare ground was
toxiec to ryegrass and white clover sown 2 weeks later; amitrole 2#
had little effect on rycgrass, but was toxic to white clover. Simi-
lar treatments applied to pasture had 1little effect on sowings made
2 wecks later, but caused toxicity to sowings made on the same day.
When the interval between spraying was 7 days or léss, 50 pints of
water or more reduced but did not eliminate toxicity. Watering up
to 200 pints was less effective in reducing toxicity than increas-
ing the intervals between spraying snd sowing up to 14 days. Dala-
pon + fenoprop was much more toxic than dalapon + amitrole, parti-
cularly to seedlings of white clover, lucerne and marrow-stem kale,
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P. 86, Strawberries.)iore than a quaprter of Auckland's acreage
was treated with methyl bromide in the ycar under rovisw,

P. 93, Bulbs. Chlorpropham at 1# pre-em. has become standard
practice for bulbs such as iris, hyscinths ond tulips, Ionuron o
is used regularly in narcissus. -Weed Abstr. 11(6),1962,

OBBID, M. and CHADWICK, M.J.
1964, " Some factors affecting the growth of two aguatic weed

speecies of the Nile water hyacinth and water lettuce. Proc. 7th Br.
¥ged Control Conf., 54852, tabs, 1, bibl, 17. (Univ. Khartoum,

- -Sudan)

fi study of the growth of E. crassipes and P, stratiotes in
water culture in o factorial experlment with pH Values of E 5.5 and
7. cnd N levels of 1, 5 and 25 ppm. showed that a generzl increase in
the numbers of plants of both species and in their total dry-weights
occurred at the higher N levels and a further increase where the pH
was nlso optimum (pH 7 in the case of E. crassipes and pH 4 in that

of P, stratiotes). Unlike E. cr4551pcs, P. stratiotes did not also

PbSpOﬂd to high N and optlﬁum pH with an increase in the weight of
individual plants., The high pH (7 or above) or most stretches of
the White Nile would thus seem to provide ideal growing conditions
for E. orassipes and the restriction on the size of individual plants
of P, stratictes where good growing conditions lead to overcrowding
suggosts that the latter may be at a disadvantage wherever it is
obliged to compete with E. crassipaes. -Weed Abstr, iﬁ(2),1965.
ORLANWDI, Vv,

19568, The use of Eichhornis crassipes in the production of
yeast, feeds and forages., FAO, in Handbook of utilization of =zquatic
plants -~ . compilation of the world's publications, 1968, 58-61,

ORNDUFF, R.

1966, The breecding system of Pontederia cordata L. Bull. Tor-
rey Bot. Club, 95(0) s h07-416, Tllus.
The rcsult of an artificial pollination program demonstrate

the presencs of an incompatibility system in Pontederia gordata L.
(Pontedxrlaceac), which is a tristylous member of the. Monogotyledoneae,
Self-incompatibility is apparently strongest in the. snort—styled form,
slightly weaker in the long-styled form, and ruch wesker in the mid=-
styled form. Corresponding differcnces in the strength of incompati-
bility were also noted in "illegitimate® cross pollinations among

the 3 floral forms. Fruit production fellowing interform pollina-
tions between anthers and stigmas at an equivalent level (i.e., ldgi-
timate pollinations) was markedly higher than from illegitimate ones,
although not as high as expected. Observations on inflorescences
collected in the field indicate that fruit production under natural
conditions cxceeds that of artificially, legitimately pollinated

‘plants in the greenhouse. In most fikid pepulations exemined all 3

floral forms were praesent, although in many instances the forms were
unequally re-represented. Possible explanations are offered to ac-
count for this in-equality. The reproductive floral morphology of
other taxa of Pontederiaceae is reviewed and the conflicting reports
for several Speciggiggiﬁzed out. The breeding system of Pontederia
cordata is compared with that of the related Eichhornia crassipes,
mlthough data for the latter species are incomplete. -Biol. Abstr,
48,1967,
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OYAKAWA, N, and others

. 1965, The use of Flcrhornla c79551 es in . the production of
yeast, anlna; rations and fo1ag L (@ap. read at) 9th Int. Grassil,
Congr., Sdo Paulo, 5 p., bibl, 10. (Por) .(Secretaria de Abasteci-
mento, Prefertura do Muniecipis de Sac Paulo, Brazil),

A scheme ikssproposed for using the washed, crushed, sterilized
and extracted leaf materiasl of E. crassipes as a substrate for the
productlvn of yeast for human and animal consumption, The yeast em=-
ployed is a bottem fermenter 1aolated from the surface of plants of
E. cr3551pes in course of decomp051t10n and resembling Saccharomyces

Cerevisiae Var. e111p401deus. Formentatlon may be made continuous by
withdrawing the yeast core crop at intervals and- supplying fresh quantities
of sterile substrate, after scporation and dehydration, one kg. of
frosh plent material is estimated to yield 12 g. of pure yeast con-~
taining 52,7% protein, If mixed with the bagasse remaining after
extraction of 1 kg. of fresh plant material, the result is a balanced

animal feed containing not less than- 28% protein, -Weed Abstr,. 15(1),
1966,

PAIXAO0, J.C.- :

1959, Use of herbicides in the cleaning of ditches and canals
in the Sepetiba lowlands, Brazil. in, Semin. Brasil Herbicidas Ervas
Daninhas 1958, 147-54, bibl. 7.

Lichhornia crassipes was controlled by 2, M—D amine and 2,4,5-T
aster (each at 1%), TCA 90% (k0O g/15 1 watcr) controlled Eleocharis
sp. while (yperus spp. and rhizomatous grasses, including Imperata
brasiliensis, were controlled by monuron (20 kg/ha) or 2 applications
of monuron v 2,4-D. -Field Crop /bstr. 15(2),1962.

PARIJ., P.

1934, Physiological lavestizations on water-ayacinth (Eich-
hornia crassipes) in Orisa with notes on some other aquatic weeds.,
Indian J. agric, Sci. 4(3):390-429,

The secds of wstér hyscinth remain dormant at least for one
season, i.e,, from November to Jung, and retain their viability for
several years, - The embryo is fully develgped before the capsule
bursts. There is an optimum range (6 - & ) of hydrogen~ion concen-
tration in which water hyacinth thrives, Any deviation from this
range affects the growth adversely, large alteration resulting in
the death of plants, Calcium salts probably antagonise the effect
of hydrogen-ion concentrationy and that is the reason why sometimes
plants are not killed by changing the hydrogen-ion concentration.
Water hyacinth is able to resist a considerable degree of drought and
survives even when the water content of the soil falls as low as
5.7% of the saturation value, Effect of poisons, especially copper
sulphate, was found to be 0,018%.

Application of copper sulphate affccts the roots and makes the
absorption lag behlnd tronspiration, =A. H.~m~w;7

PARKER, C. e o : -

1969, Weed control. Rep. SEATO Reg. Agric. Res. Project
{(Vol. 2-Reps. of Consultants), Bangkok, Annex B 3, 20 p. (SEATO Con-
sultunt in Weed Control, A.R.C. ¥eed Res. Org., Yarnton, Oxford,
0X5 1PF, England) ‘ : :
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Government authorities are siow te acgept the importance of
full-time weed control work in S.E. Asia and herbicide development
“is largely left to the private sector, Recomnendations for trains-

ing include the awarding of SEATO scholarships in weed research,

.tenable at the University of the Philippines.

' E. Pokistan., In trisls, propznil increased rice yields by L40%
compared with traditicnal .methods of weed control. 'ecd problems in
white jute (Corchorus capsularis), tosa jute (C. olitdépius), sugar-
cane, and other fiéia, perennial and forest crgps_g;g—?EVIewed,

. Mikanin scandens, Imperats cylindrica, and Borreria hispida are parti-
cularly serious in young tea plantations. - Unitl 1970 (at lesst),
there will continue to be a 100% subsidy on pesticides for use in
agriculture (excluding tea) but 2,4-D is the only fully registered
herbicide; propanil and paraquat are now resistered for large-~scale
trial use. 2,4-D is used to control Eichhornia crassipes mainly,
cs well as Celosia argentea in rice. Paraguat, forced by import
restrictions to 3 times (£25/gal) its normal cost, is still proving
guite popular in tea. TIdontification of weeds by official researchers
is reported as erraticj many records for Cyperus rotundus and all
rceords for C, esculentus were erroneocus. Lines for expansion of
weed research activities are suggested. ’

Thailand. About 85% of the rice crop is transplanted and about
_20% of this is sprayed with 2,4-D sodium. Weeds of direct-sown.rice

include Leptochlon chinensis as well as Echinochloa spp. Atrazine
has been successfully testoed against Penﬁgzzﬁﬁgr}i;fyst;chyum, P,
pedicellatum and Euphorbisz geoniculcota in malze and sorghum, Triflu-
ralin has shown great promise in cotton alithough broad-leaved weeds
such as Rupherbia spp. are not controlled; trifluralin is also sug-

gested for kenaf (Hibiscus cannabinus), Pre.en, treatment with 2,4-

D is recommended in sugar-cane. '

Hoerbicldes are being sought to replace methyl bromide for
controliing weeds in tobacco nursery sced-beds. Larger cstotes are
already using trifluralin in cassava (Kanihot esculentz). Fruit
crops are infested with I. cylindrica, Brachicria mutica and Panicum
repens, 2,4,5-T is bcing supplicd free to growers to destroy old
rubber trees, plus dalapon to control goss weeds, before planting,
sodium arsenite is used in cuantity. I. cylindrica, Bupatorium
odoratum, Pennisetum spp. and Setoria “spp. Bre problem weeds in
young forest plantztions, CoiQ—EETmEnd E, crassipes are the main
aguatic weeds. I - ]

Philippines. Inrce, 2,4-D and MCPA4 are commonly used for
the ‘control of annual sedges and broad-leaved weeds but a strain of
Echinochloa erusgalli is resistant and has some ability to germinate
under water, Trifluralin + MCPA is the most successful mixture so
far tested, Trials in maize have shown that one of the most important
annual weeds, Rottboellia exaltata, is semi-resistant to atrazine.
The large sugar-cone estates are using 2,4-D, diuron and paraguat te
control annual grasses and Uyperus rotunduss €, rotundus is a very
common problem in upland crops. A few large ;ineapp}e and banana
plantation owners are using substantial acmounts of diuron and para-
quat which they find economical despite the cheapness of labour.

The International Rice Research Institute is protecting pre-germi-
nated rice seed with activated charcoal before direct sowing inte mud
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so that paddies can be safely treated with strong pre-em. herbicides
before sowing. There is little research in weed control outside of
the University of the Philippines-Los Banos complex, -%eed Abstr,

- 19(3), 1970.

PARSONS, ".T,

1963, Water hyacinth, a pest of world waterways, J. Agric.,
viet., 61(1):23-27, figs. 5. (Vermin & Noxious Weeds Destruction
Bd., Dept Crown Lands and Survey,’ Victoria)

The bioclogy and distributien of Eichhornia crassipes are re-
viewed briefly, together with observations on its detr1mental quali~-
ties as a wced and its control with 2,4-D. )

In Australia, two outbresks of E. crassipes, one in the MNurray
River, South Australia in 1939 and another at Albury, New South Wales
in the early 1940's, were successfully eradicated. A fresh outbreak
is reported at Wangaratta in N,E. Victoria. —Ueed Abstr. 12(5 41963,

PETERSEN, D.F. and BURGDORFF, R.E. ,

1967, Stull Bifluid spray system. Hyaeinth Control J., (6):
6-8, (Stull Chem. Co., San Antonio, Texas).

An account is given of experience with Stull Bi-fluid. system
of producing invert emulsion sprays (see ¥eed Abstr. 12:601) for
aquatic weed control. Invert emulsion formulations o?—Q 4-D oleyl
amine at 2# in 16 gal sprwy/ac deliversd from a helicopter, or 40
gal/ae delivered from portable power sprayers on boats, have provided
excellent control of water hyacinth (Eichhornis crassipes) on a come
mercial scale since 1963, while in E, Texas similar treatments. have
been successful against alligntor weed (Mltwernanthera philoxeroides)
since 1966,

Invart emulsion treatments at present being evaluated included
Ansar 170 (monosodium ~cid methane-arseunte 50.5%) at 2-3 1b a.i./ac
premixed with the weater phese + Instemul DA 120 (2,4-D oleyl amine 3
1b a.e./zal) at 2 1b a2.e./2c for the control of mixed vegetation,
and Ammate ¥ (AMS) + an adjuvont (Bivert-AMX) for the control of

brush on canal slopes and against submersed weeds. -Veed Abstr, 17
(4),1968,
PE”TFT A

'1Q6h Seedlings of Eichhornia crassipes: a possible complica-
tion to control measures in the Sudan, Nature, Lond., 201{4918):516-
17, bibl, 3. -

Observations made in 1963 at various points along the White
Nile between Jebel Aulia and Kostl have shown the presence of large
numbers of scedlings of E. crassipes along the river banks. There
are grounds for believing that the present measures for controlling
E. crassipes (baosed on the use of 2,4-D) may themselves provide con-
ditIons particularly favourable for seedling growth., Dying E. cras—

sipes plants are blown on to the river banks to form strand Tines of

decaying vegetation, It appears that these straond-line conditions

] pronote rapid seed germination and seedling devélopment of E. cras-
sipes

, eonditions othérwise found only rarely in nature. The possi-
ble risk of infestation of irrigotion schenes from seeds taken from
the piver bnanks where E. cra ssipes sced has become concentrated is
noted. -¥eed Absir. 15(2 .19
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PICKWORTH, G.

1969, Water hyacinths in farwm dams--~2a serious problem. Farming
S. Africa, 45(3): 13, 15:

In a farm dam in Natal, the water hyacinth (Elchhornla cra851pes)
was almost completely eradicated within 5 months after the first

-chemical treabmefit, The aguatic spray unit -end the technique used

are described. The control measures compriscd an initial spraying
with 237,5 1., followed 3 weeks later by a spraying of 125 1, and 3

“months later by an application of 62.5 1., of ‘a preparation contain-

ing 225 g-a.i. 2,4-D ester/112 1. of water. -Weed Abstr. 19(5),1970.

PIERCE, P.C.

1967. Results of field testing diuron as an effective herbicide
for the control of vascular aguatics. Proc, 20th Sth, Weed Conf.,
327-33., (Bivl. 3; Georgia Game and Fish Commn., Fort Valley)

An 80% w.p. and a 207 granular forrulation of diuron gave excel~
lent control of Lemna minor, Najas marina, Potamogeton diversifolius,

Typha spp., Utricularia sp. and mixed marginal grasses and sedges in

ponds at concns, down to about ©.13 ppm. Pithophora sp., Hydrodictyon
sp., Chara sp. and non-branched, filamentous algae were also effec-
tively controlled, but Eleocharis acicularis, Myriophyllum heterophyl=-
1vm,‘“‘bra51llense, Eichhornia crassipes and Proserpinaca sp, were
resistant to the concns. tested (0.,06-1 ppm). in one trial, marginal
vegetation, including grasses, mixed sedges, duckweed (Lemnaceae) and
cattails (Typhaceae), was controlled by diuron granules applied

along the shoreline in water <1 ft deep., No advantage was gnined in

~using monuron rather than diuron for the control of L. minor, Labo-

ratory studies indicated thet the response of L. minor to sub-lethal
conens, of diuron was unaffected by total hardness ranging from 10
to 105 ppm. and pH from 7 tc 9. =Yeed Abstr. 18(2),1969.

PIRIE, N.V.

1960. "ater hyacinth: s gurse or a érop? Nature 185(4706): 116.

The recent explosion of water hvacinth {(Eichhornia cr°351pes)
in S.E. Asic, the Nile and the Congo has led to various attempts at
eradication. The possibility of utilizing this pest as a crop until
new predators have restored a balance is discussed,

“ater hyacinth differs from other weedy crops in producing a
pure stand, making harvesting consistent and easy. The floatlng
state is ideal for mechanized ha rvcstlng.

' Possible uses are as cattle and pig feed and as compost after
fermentation. Although this has not been demonstrated, it, is reason-
able to suppose that water hyacinth would yield satisfactory. levels
of protein, Tts high water content at harvest might prove an.asset
in protein extraction which .is easier from wet than from dry leaves.,

" Buch-a process would involve extraction of juice and coagulation of

protein; ~A.H.

PONNAPPA, K.M.

©1970. On the pothogenicity of Myrothecium roridum~Eichhornia
crassipes isolate, Hyacinth Contra J,, 8(2): 18-20. (Blbl. 283
Commonw, Inst. Blol, Control, Bangalore, Indla)
The fungus, grown on potqto-dextrose-agar and stored at room
temperature, remained viable for over 2 years., Plants from 19
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175.

genera were tested and all except Vlnca rosea, Calotropis gigantea,
coffee and kohl rabi were SUJCepblb161 Chilli (Capsicum frutescens
(=C. annuum)), potato, rice and castor beans wer:z new host records
for the fungus. Because of its wide range of pathogenicity the fun=~
gus cannot be used for biological control, -Weed Abstr. 20(&) 1971,

RAMACHANDRAN, V. and RAMAPRABHU, T.

1066, Investigations on aquatic weed control with special
reference to the use of .chemicals., (Pap. read at ) FAO World Symp.
on warm-water pond fish culture, Rome, 17 p. (Bivl, 2935 Central
Inland Fish. Res. Sub-Stn., Cuttack, India) _ _

Water hyacinth (Elcbhornla cr3551pes) In India this is the
only species which can render water areas unusable. It may
be controlled with Taficide-80 (2,4-D sodium 80%) at 4-6 kg/ha +
Surf detergent (0,25% in solution), Simazine 5 kg/ha a.i. is effecs
tive but considered too expensive. In rural areas manual eradica-
tion is employed. Other floating weeds. Pistia stratiotes, Spiro-
dela polyrhiza, Lemna minor, Azolla pinnata and Volffla arrhiza do
not pose any serious problem and may be cleared mdnuallyu They may
also be controlled with ﬂmmonla, at a conen. of 40 ppm., applied
near the surface., Emergent weeds. Rooted spaecies such as Nymphaea
nouchali, N. stellata, Nelumbo nu01ferg, ‘Nymphoides cristatum and
N. 1nd1cum are most important. Nymphaea spp. may be controlled by
one 1ppllcwtlon of Taficide-~80 at 1.5% + Surf detergent 1% agueous
solution, Nymph01dgs spp. were defoliated by Taficide-80 at 2.5%
but a large number of plants regenerated. Banks and shallow water,
Species include Cypeﬁus sppe., Phragnites sp., Els s0charis Sp.,
Panicum sp., Colocasia antiguorum and Ipomoea aguatica. Taficide~
30 at 1% and Tofapon (dalapon sodium 85%) ot 28 kg/ha controlled
young Cyp:rus sp. but not older plants. 2, L.D in 2.5% agqueous solu-
tion checks Elcocharis plantaginea. In the laboratory Panlcum
fluitons was killed by TGot applications of 2,4-D and simazine.
Taficide-80 at 1,5% checks C. antiquorum which becomes uprooted and
floats. Tt should then be removed by hand as it may revive, Plank-
tonic algal blooms, The most important is the blue-green alga,
Microcystis seruginosa, Preliminary experiments show that it ma
be controlled by simazine at 0.5-1 ppm. Submerged weeds The nost
important include Hydrilla verticillata, Najas graminea, N, indica
Ceratophyllium demersum, Vallisneria spiralis and Potamogeton SpP.
They are ususlly cleared manually but Tegeneration is rapid. Sodium
arsenite ot a conen. of about 6 ppm has alse given good control,
Ammonia at 15 ppm has given 5 93% control of Hydrilla verticillata
which may also be controlled by simazine 3-5 ppm and Aquathol (endo=-
thal 19%) (rate not steted). See also Weed Abstr, 11:140.

The literature is reviewed and discussed. -We '¢d Abstr, iz(S),
1968,

RAMAN, K, and NARAYANASWAMY, S.
1970, Growth in axenic culture of isolated shoot apices of
Eichhornia crassipes. Physiol, Plant. 23(1):154~58. TIllus.

Apical meristem.culture of E. crasglpes showed that for suc—~
cessful regeneration, the excised “meristem dome must be associated
with at least the youngest leaf primordium as part of the explant
and a culture medium containing coconut milk (10%, v/v), TAA (0.1
ng/1) and kinetin (1 mg/1) as growth supnlements with 2% suerose as
¢ source. -Biol., Abstr. 51,1970,
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RAO, V.P. . {
1964, US PL=480 project: survey for natural enemies sf witch
weed and water hyacinth and other aquatic weeds affecting waterways
in India. Report for the period January to December 1964, Rep.
Commonw. Inst, Riol. Contrel, Indian Stn,, (n.d.), 94 p. bibl. 36.
(Commonw, Inst. Biol, Control, Bangalore, India)

Several insects and pathogens attacking Striga spp., Cyperus

rotundus and squatic weeds, including Eichhornia crassipes, were

studied in India during 1964, The gall-forming weevil Smicronyx
albovariegatus was a very common and widely distributed insect on

Striga angustifolia, S. den51flora and S. lutea in parts of Andhra

Pradesh, Mysore State and Guaarat. The incidence of the weevil as
high in Sorghum vulgare at Ranebennur in Mysore State, but despite
heavy infestation, galled plants did not compare unfavourably with
healthy plants in respect of height, general growth and number of
fruit pods produced, A noctuid caterpillar Eulocastra argentisparsa
fed on the sceds of all the three species of Striga but its incidence
was low, The stem borers Bactra minima and Schoenobius sp. were
recorded on Cyperus rotundus,

E. chLs1pes was attacked but not controlled by the grasshopper
Gcscnuld punctifrons. The insect also attacked tender maize leaves

but not sugar-cane, A noctuid Namangana pectinicernis aeppeared to

be suitable for the biclogical control of Pistia stratiotes. However,
partial destruction of the weed by the caterpillars has been reported
to encourage the breeding of Mansonioides, a vector of the filarisl
worm Brug 13 malavl, and its use is therefore not desirable in areas
where filariessis is prevelent. Since a pa irtial or gradual reduction
of the wesd may promote mosquito breeding, it is suggested that N.

pectinicornis might be tried in conjunction with such larvivorous

fish as Gambusia sp., Lebistes sp. and Nothobranchius sp.

A defolisting beetle Haltica caerulea and a fruit-infesting
weevil Nanophyes sp. (=N. nigritulus?) caused apprecistle damage to
Jussiaea repens. H. caerulea clso attacked Jd. suffruticosa and

udw1gla SP.y while N nigritulius was rpportea feeding on J. squru-
Ticosa. He caerulea dis not attack paddy, sugar-canc or maize.

Of The several pathogens studied, the fungus Corticium solani
infeeted E, crassipes, Nymphaea stellata, Alternanthera sessilis and
Ludwigia parviflora, of which E. crassipes suffered severe injury.

Scleorotium rolfsil ottacked Pistiam stratiotes amd Myrothecium roridum

attacked E. crassipes but both these fungi were pathogenic to several
economic plants. Other pathogens which showed promise were Cercos—
pora sp. on Striga lutea and, to a lesser extent, on 5. dens:flora,
an unidentified Basidiomycete occurring on E. cr3551pes, and Sphaeru~
lina sp. on Nymphoides indicum. -Weed Abstr., 15(5/6),1966.

RAO, V.P. .

1968, Evaluation of natural enemies associated with witchweed,
nutsedge and several other aquatic weeds occurring in India, India,
Commonwealth Inst. of Biol, Control, Report for the period June 21,
1968-July 31, 1969, 16 p. (U.S. PL-480 Project)

‘The project is evaluating certain promising pests of agquatic
plants in India for possible importation into the USA while continu=
ing to survey pests in different ereas: Andhra Pradesh, Assam,
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Kerala, Mysore, Rajasthan, Temil Nadu and West Bengal, Although many
agquatic weeds have been studied, special attention was paid to witch~
weed (Striga sp.) " nutsedge (Cyperus rotundus) and willow primrose
(Ludwigic adsccndﬁns)
Eulocustra argentisparsa, a pest of Striga’ sp., showed some

feeding on Antirrhinum-but could not complete its 1life cycle on this
plant: the brown and green forms of this pest may belong to different
species, Haltica caerulea and Nanophyes spp., pests of L adscendens
failed to thrive on ornamental plants in the family Onagracesze and on
tobacco. H. caerulea appears to prefer an aquatlc habitat., A new

. speciaes of fungus, ﬁlternarlﬂ elchhornlae was found attacking Eich-
" hornia crassipes, =h.H.

RA40, V,P. . .
1969, The problem of agquatic weeds in India, . Plant Protection
Bull 21(&) 1-8,

Aquatic weeds are a serious problem in inland waters in India:
they pollute drinking water, provide breeding sites for fhosquitoes
and snails and interfere with fish eulture and navigation; Examples
of foreign weeds which have been introduced and have undergone popu-
lation explosions .inithe last 50 years are Ludw@gla Spe from amerlca
and Alternanthera phlloxbr01des from South America.

Recent investigations in India have shown that water weeds have
a role in spreading dangerous pests and diseases: e.g. Eichhornia
crassipes carries /ttractomorpha crenulata (tobacce, brlnaal, Jute)

and Rhizoctonia solani (bringaly.

Chemical control is used little in India and there will be no
additional funds available for its use in the next few years. In

the last € years, the Commonwealth Institute of Biological Control

has been surveying pests as possible biocontrol agents. - Large popu-
lations of Gesonula punctifrons attack F, crassipes in Indiz. Host
specificity tests are being conducted on Chilo ignitalis, Neochetina
bruchi and Orthogalumna terebrentis with a view to importing them -

from South imerica to control this weed. Promising biocentrol agents
of Ludwigia adscendens and Pistias stratiotes are Haltica caerulea
and Nanophyes Sp. nr., nigritulus and Nomangana pectlnicornis res-—
pectively, In “est Bengal, Alternanthera philoxeroides 1is defoliated
by larvae of Psara bdsqlls; Agosicles sp. may be suitable for intro-
duction from South America. Ctenopharyngodon idellus, native of
China, has been shown to feed on many aquatic weeds., =A:.H.

RAO, V,P. and others )

1970, Biological control of Eichhornia crassipes and other
aquatic weeds. India, Commoawealth Institute of Biological Control,
Report for.the year 1970, 10 p.

Species of insect pest of Eichhornia crassipes were imported
by India for laboratory trialsjs icigona ignitalis, Epipagis albigut-
talis, Neochetina sp., from the West Indies and Qrzama densa and
Orthogalumna terebrantis from Florida, Detalls of laboratory rear=-

ing, life histories, damage to water hyacinth and host specificity
are giver. Problems were encountered with diseases, especially with
the first 2 species and A, densa in which a bacterial disease was
successfully eliminated by incorporating streptomycin sulphate in
the die:.
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180, .

Most svpaecies were host speuific to E. crnss iness although larvae
of A. ignitalis and odults of NeochﬂtlnA Sp. “oIso fed on Musa paradi-
s190’ and Canna orientalis tkey could not complete their 1ite cycles
on these plants, Of the borers, A. 1gn1tqlls had & high fecundity

.and sach larvs could destroy 14 plants, A densa larvae were gregae

rious and could kill entire plants more rapldly, E. alblguttalls
larvae had less destructive power but the multivoltine 1ife cycle of
the species ¢ould be useful in building up field populations,

- Ctenopharyngodon idella was successfully cultured in the labo~

.. ratory. The carp fed on Hydrilla verticillata, Vallisneria spiralis,

Najas minor and Potamogeton perfoliatus but not on P, nodosus., =A.H,

RAYNES, J.J. o

1964, Aquatic plant control, Hyacinth Contr. J. (3):2-h,

The spread and economic importance of water hyaeinth (Eichhor-
nia Erassipes) and alligator wred (Alternanthera philoxeroides) in

the USA are briefly reviewed, together with the programme for their

control administered by the US Army Engincers. ~Weed Abstr. 15(2),
1966,

RAYNES, J.d.

1965. Aguatic weed research navigation and flood control,
Proc. 18th Stn, Yeed Control Conf.,; 475-8, bibl. 5. (US Army Crops
of Enginedrs, Atlanta, Georgisz)

Chemical and mechanical control of aquatic weeds infesting
navigntion and droinege canals in the USA is briefly reviewed. Weeds
considered include wnter hyacinth (Eichhornia crassipes) alligator
weed (Alternanthera philoxeroides) Eurasian watermilfoil (Myrio-
phyllum verticillitum) and water chestnut (Iraps natans). -Weed
Abstr, 15(2),1906. ""“"“

RIOFEL; J.L.

1969. Regulation of lateral root positions, Bot. Goz. 130(2):
80-83, --Illus.

Potential sites for the origin of lateral roots are influenced

" by the position of the previously established lateral, Distribution

studies’ conducted on & monocot species (Alpinia speciosa, Heliconia
aurantiaca, Eichhornia crassipes, Ravenala madagascariensis, and
Zingiber spp.) consistently show lateral roots organized 1n a non
random, dispersed pattern., Further measurements indicate a three-
dimensional zone of suppression near lateral root p051t10na. -Biol,

“Abstr, 51,1970.

ROBINSON, P.E. R

1965. Dam B rescrvelr watbr hyacinth control. Proc, 18th Sta,
Weed Control Conf,, 464-8, bibl, 2,

4 programme initinted in the sprlng of 1963 by the US Corps of

" Engineers for the contrel of water hyacinth (Eichhornia crassipes)

infesting a reservoir in E, Texas resulted in approximately 35% con~
trol by the winter of 196& Sprays applled with = heliedpter cost
ﬂpprox1mate1y #9.5/ac using 2,4-D amine invert emulsion, and $6.5/ac
using 2,4-D water soluble aminc. ~Weed Abstr, 32(2) 1966,
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ROBSON, J.V, and PROCTOR, G.C.
1965. Paraguat as a herbicide and desiccant in troplcal agrisa

culture, world Crops, 15(6):264-8, (I.C.I. Plant Protection Ltd. )]

Notcs are given on- n . the use-of paraguat in sugar-cane (for post-

. em. use in crops not less than 3 ft high and for pre-harvest desicca-

tion), for controlling water weeds including Pistia stratiotes, Eich-
hornia crassipes and Salvinia auriculata, submerged weeds and algae,
for controlling weeds in rubber, eltrus, coffee, 01l palms and
bananas and for sward destruction prior to pasture renovation, ~Weed
Abstr, 12(5),1963,

ROGERS, J.D. and DOTY, J.W,
1966 Aquatic weed control in the Sub-Dralnage Districts of

the Florida Everglades. Hyacinth Contr. J., 23 26=9,

An account 1s given of the role of herbicides for the main--
tenance of drainage facilities in a number of Sub-Drainage Districts
of the Florida Everglades, Standard Chemical treatments employed

include 2,4-D for the control of Eichhornia crassipes, fenoprop for
the control of Alternanthera philoxeroides, acrolein and emulsifiable
solvents for the control of submersed Species, ond dalapon and 2,4,5-
T for the suppression of ditchbank weeds. ~Weed Abstr, lé(h),l967.

ROSTRON, A .
1968, Vater hyacinth: noxjous weed that must be checked,
N.Z. J. Agric., 117(6):51, (Dept. Agric. Kaitaia,' New Zealand)
Infestations of water hyacinth (chhhornla cra551pes) have
been identified at Hokianga and Mangonui Counties in New Zealand
additional to existing small infestations of the weed throughout .
the country. Means of identifying the plant are described and the

‘need for prompt action in reporting outbresks emphasized, -Weed

Abstr. 18(4),1969, . i

SAHAT, R. and SINHA, A.B.

1970, Contribution to the ecology of Indian aquaticss I, Sea=
sonal changes in biomass of water hyacinth (Eichhornia cra551pes
(Mart.,) Solms), Hydrobiologla 55(5/4) 376-382, '

A detailed account of the seasonal changes in vegetational
cover, rate of biomass change and production of E. cra551pes, BT Ows
ing under naturgl conditions in a permanent lake ( Ramgarh ) of
Gorakhpur (Uttar Pradesh) India, is given., The observations indicate
that: the maximum biomass is in mid-winter months after the flower-
ing period is over and the maximum cover is in the post—w1nter months
after the maximum hiomsss pericd; the annual not production is 103.0 8

1organ1e --matter/m”; and the maximum rate of biomass change is 3.8 g

organic matter/m . -Biol. Abstr, 52(6) 1971,

SANCHEZ, O.A. -
1962. Communication on the performance of the first applica=-

'thons of diguat and paraquat (desiccants, defoliants and general

herblcldes) in Argentina. An. 4" Seminario Brasileiro de Herbicidas
e Erves Daninhas, 79-83, bibl, 4. (Span), (Industrias Qulmlcas
Argentinas "Duperial® S.A.I.C., Buenos Adres, Argentina)

. Diquat at 0,8 kg in 120 1., water provided better de51ccat10n
of a seed-crop of lucerne than did dinoseb at 1.375 kg in 100 1.
diesel oil/ha. Sagittaria montevidensis, Gymnocoronis spilanthoides,
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Eichhornia sp,, Pontederia sp., Duchesnea indica, Pistia stratiotes
ftvoddbduientit

and Eryngium serra in and near canals responded.te paraquat at 1 kg
in 833 1. water/ha, but Paspalum urvillei and Scirpus giganteus

_were resistant, ~Weed Abstr, 13(4),1964,

SANKARAN, T.3 SRINATH, D. and KRISHNA, K.
71966, "Studies on Gesonula punctifrons Stal., attacking water

hyacinth in India, Ertomophyga, 11(5):433-ko,

In a survey of natural enemies of Eichhornia crassipes in
Indla- Gesonula punctifrons was found to be the most common insect
attacking this weed in Mysore State, Orissa, Andhra Pradesh, Madras
State, Kerala. and Assam,

The grasshopper was also found feeding on Monochorla vaginalis
and Colocasi&. sp, both of which have a moist, spongy petiole interior
necessary fofmegg hatching. Oviposition holes of varying size occur

Ah" to 12" above the water level, Eggs are glued together in a group:

incubation period varies from 3 to 4 weeks, Nymphs moult 5 times
(total of 34 days), Adults live for 4-5 months feeding almost ex-
clusively on water hysacinth, Gy punctifrons has not been recorded on
water rice in India. - .
Laboratory feeding tests were conducted on 42 plants in 27
families. The insect could feed on a wide range of economic plants,

‘the level ranging from heavy on Canna orientalls to light on Beta

vulgaris, Brassica oleraces capltata, Morus ir lndlca, Solanum tuberosum,
etc. However cviposition and cempletion of the life cycle only -
cceurred on weter hyacinth and ine 2 species mentioned above, —A.H.

SANKARAN, T, and others

1969. Evaluation of natural enemies associated with witchweed,
nutsedge and several other aguatic weeds occurring in India, India,
Commonwealth Institute ¢f Biological Control, Report for the pericd
August 1, 1969-July 31, 1970, 19 p. {(U.S. PL-480 Project)

In this continuing project, insect and fungal enemies collected
in India on Striga spp., Cypefus rotundus and Eichhornia crassipes
were tested for host specificity with a view to introduction to the
USA. Also areas of Mysore State and 4Assam were surveyed for aquatic
weeds and their pests,

Green and brown larval forms of Bulocastra specimens attack-
ing Striga have been placed in 2 different specics, E. argentisparsa
and E. undulata respectively, The larvae failed to feed on 2 more
species of Scrophulariaceae:: Limnophila heterophylla and Bacopa
monnieri. Nymphula spp, caused serious damage to Potamogeton nodosus,

Nymphaea stellata and Nymphoides indicum, Larvae of N, crisonalis

and N, diminutalls would not feed on rice seedlings in laboratory
test, Mompha sp. nr, schrankella feeding on Ludwigia adscendens was

a new report for India. A first appearance of Alternanthera philoxe -

roides in Bangalone was reported: Psara basalis and P. stultalis

were attacking this weed. 1In laboratory tests, Lymnaea luteols was

- unable to control Hydrilla vertlclllata on which it fed. Alternaria
ELCﬂhornlae, causing leaf blight in water hyacinth, was unable to

attack 28 other species, including representatives of Compositae,

Cucurbltﬂocae, Euphorbiacease, Leguminosae and Llllaceae.r—n.H.
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SANKARAN, T. and others

1970, Evaluation of natural enemies associated with witchweed,
nutsedge and several other aquatlc weeds occurring in India, India,
Commonwealth Inst. of Biol, Control, Report for the period August 1,
1970-July 31, 1971, 18 p. (U.S. PL=480 Project).

In this continuing project, host-specificity tests were made
on the more important natural enemies recorded earlier on SEriga Sppe,
Cyperus rotundus, Alternanthera philoxeroides and Ludwigia adscen-

dens in Indie and areas of Mysore State, Assam, Bihar, Kashmir and
Raaasthan were further surveyed for aguatic weeds and their pests,
Field populstions of Bulocastira argentisparsa and E. undulata

on S. lutea were low in Mysore State and Rajasthan, Larvae failed

to fecd on synthetic diets and no alternate food plant for these
species was found. TIn host specificity laboratory tests, -Mompha sp.

" nr. schankella failed to breed on Fuchsia hybrida but bred on Lud-

o Tm—————c————
wigia octovalis, L. perennis and Oenothera rosea. Nanophyes Sp. nre.

nlgrltulus would not breed on F. hybrida and Clarkia elegans. Bactra

venosana and 3. minima ocour on Cyperus rotundus in Bihar and B.

Venosana in Assam. Cassida sp. nr, enervis, which defoliates Alter-

nanthera philoxerocides, showed inconsistent feeding and failed to

breed on Gomphrena globosa, Amaranthus gangeticus and Telanthera
flOOldeq. Tnoculated Alternaria eichhernise produced heavy infection
on maize and a mild one on sorghum. —A.H,

SCIENTTIFIC COUNCIL FOR AFRICA SOUTH OF THE SAHARA.

1957. Eichhornia crassipes. Publ., C.S.,A. (C.C.T.A.), 1957,
27, 32 p. .
This is a report of a symposium on E, crassipes held in Leo=
poldville in 1987, The meeting heard reports on the biology and
ecology of E. crassipes in Tropieal Africa, the effect of E. cras-
sipes on natural plant communities and other orgsanisms. (1nclud1ng

. human act1V1t1es) the results of the eradication campalgnh, the

means of control, the effects of treatment on netural plant communi-
ties and riverine crops, the relations between treatment and clima-
tic conditions, poa51ble utilization of E. crassipes, and measures

to be taken to avoid invasion by other aquatic pésts. It recommend=
ed inter alia: (1) further studies on conditions of growth and ger-
mination and on dissemination by vegetative means or by seed; (2)
intensified study of ecological and hydroblologlcal aoud:txons,partl—
sularly in the Congo basini (3) verification in other river bagins

of the validity of the results; (4) preparation of a map of pH of
the water in the Guinean forest area; (5) investigation locally and
in the Amazon basin into .means of biological control;(6) maintenance
of cleared reaches and of conditions of navigability of all river
waterways; (7) establishment of a Bureau by members of C.C.T.A, for
studies and exchange of information by African territories concernedj
(8) establishment of a system of emergency warnings of new infestation
foeis (9) establishment of a check on shipping entering cleared,
uninfested waterss (10) the use of 2,4D for all control campaigns;
(11) comparison of formulations of 2, 4-D; (12) study of-the effect of
sublethal concentratlons of 2,4~D on E. crassipess (13) consideration
of the usc of aircraft, and of the combined use of aircraft and river
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eraft, and of the possibility of improving spraying equipments (14)
various precautions in cotton growing areas; (15) further study of
" thé relations between climate and treatment and the biological cycle
of E. erassipes; and (1€) publication of a pamphlet describing Sal=
- vinla auriculata and Alternanthera Eh:loxerold es, with advice as s o
dgﬁtructlcn of foci. -Weed Abstr. 11(6),1962.

191, SCOTT, ReAs . : . _

1968, Resume of the Corps of Engine#rs’ nationwide -aquatic
plant control program. Proc. 22nd NEast Weed Control Confi, 170-6.
(Bibl, 63 Depts Army, Washingtoh; D.C: 20315)

The problem and extent of infestation by Eichhornia crassipes,
Alternanthers philoxeroides and Myriophylium spicatum is reviewed as
are carly mechanicsl control measures, The introduction of the South
American flea beetle (Agasicles) and thrips to control A. philoxero-
ides has been a recent achievement, Control equipment Ts Teviewed
Including remote-sensing devices to survey infestations (see J.E.
Lukens . “Mopping of submerged aguatic vegetation in Casyuga Lake
using colour aerlnl photography." 1.,Y, St., Conserv, Dept., 1967,

1-12)

; . Management and plannlng of aquatie plant control blologlcal
‘Land ‘other control mensures and the problem of herbicide residues are
discussed. ~Weed Abstr. 17(6),1968.

192, SEABROOK, E,L,

1962, The correlation of mosquito breeding to hyacinth plants.
Hyacinth Contr. J., (1):18-19.

Eradication of infestations of water hyacinth (Eichhornia cras=-
sipes) by spraying with 2,4-D is recommended as a means of discourag=
ing mosquito breoding in Floride, E. orass ipes promotes the spread
of Psorophore spp. and Aedes spp. by rEE%?IF?TEg the movement of
water and 15 a host plant for Anopheles quadrimaculatus, A, crucians,
Mansonis perturbens, W. titillans, M. indubitans and Culex Sp. -
weed Abstr, 35(6),1963. -

193, SEAMAN, D,E.

: . 1961, A comparative evaluation of formulations of amitrole
and 2,4-D for control of water hyacinth. Proc. 14th Southern Weed
Conf, 1961 287-88, (U.S.D.A., Fert Lauderdale, Florida)

" Amitrole T (amitrole + ammonium thiccyanate) O, 5-p# in 200 gal
water/ac gave more than 90% concrol of Eichhornia crassipes, com-
' pared with 83% control from 2,4-D (diethanol-amine salt) 6& in 200

. gal. Both herbicides were 1ess effective when applied in 100 gal/ac.
Amitrole alone and amitrole + hydrechloric acid behaved similarly
and gave only 15% control at 1 1b/100 gal/ac and 50% control at 2
1b/100 gal/ac. Ammonium thiocyanate alone was totally ineffective at
3f, A 1:2 mixture of amitrole and ammonium thioccyanate gave 92%
control, compared with 80% for the commercial 1:1 mixture and 56%
for a 1:3 mixture, ~Weed Abstr., 11(2),1962,

194, . SEAMAN, D,.E. and PORTERFIELD, ™.A.
‘ 1962, Fea51b111ty of controlling aquatic weeds with snalls.
(ubstract) Proc. 15th Southern Weed Conf., 1962, 256-7, (Plan-
tation Field Lab,.,, Fort . Lauderdale, Florida)
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In preliminary experiments in 200~gal tanks with Marisa cor-~
nuarietis, a fresh-water snail of South American origin, plants
placed in separate tanks with 150 snails per half tank compartment
were eaten in the following order cf rapidity: Ceratophyllum demer-
sum 3 Najas guadalupensis » Potamogeton illincensis = Salvinia rotun-
difolia = Eichhornia crassipes >~P15tla tratlotes‘>fﬁoat1ng Alter-
nanthera bhxloxer01des:,submergcd A, philoxeroides., The snails also

readily ate Cabomba caroliniana and filamentous algae such as Pitho-
phora, Spirogyra and Mougeotia., Very little damage was done to 3-
and 4-week=old cultivated rice by snails having no other source of
food. Younger rice plants and germinating rice seed did not survive
in the presence of Marisa snails.

In a 3-plant experiment, C. demersum and S, rotundifolia were
completely eaten and submerged A, philoxerocides defoliated within 5
days by 200 snails per tank. . when 7 plants were placed together with
200 snails per tank for 25 days the following order of edibility was
observeds N. gusdalupensis »P. 1111noen51s)8. rotundifolia»C.
demersum }submergga n. philoxeroides, The first four were. completely

eaten, but the fifth only partly. P. strntlotes and E. cra551pes,
especially the latter, gained in welght durlng the perlod

Marisa populations of 50, 100, 200 and 400 per half tank all
failed to eradicate E. crassipes, but all populations were effective
in inhibiting growth and floweringj; their principal action was root
pruning.

S. rotundifolia was eradicated by populations of 50, 160 and
200 snails per half tank. A density of 4 or 5 snails per cu. ft of
water 1s thought to be feasible for control under natural conditions
in scuthern Florida,

Cassidix mexicanus, a common bird of Florida, is an important
feeder on Karisa. Dense blooms of phytoplankton, composed mainly of
the alga Polycystis, were apparently responsible for severe snail
kills, -weed Abstr. 12(1),1963,

. SEAMAN, D.E, and PORTERFIELD, W.A,

1964, Contrel of Aquatic Weeds by the Snail Marisa cornuarietis.,
Weed &2(2):87~92.

Experiments were conducted in concrete tanks to evaluate the
ability of the fresh-water snail, Marisa cornuarietis, to control
some common aquatic weeds of southeastern United States Weeds were
placed in tanks under simulated natural condltions, submerged species
Potamogeton illinocensis and Najas guasdalupensis were rooted in soil
while Ceratophyllum demersum was left unrooted; floating species
Salvinia rotundifolisz, Eichhornia crasglpes, Pistia stratiotes and

Alternanthera philoxeroides were floated on the water surface,

Three series of experiments tested feeding of the snail on

" single species, feeding preference in mixed species and effect of

different numbers of snail on control, In single species runs all
species were controlled except for E. cragsipes, which was, however,
impeded in growth, Control was most rapid in submerged specles. In
mixed specics runs preference was shown for submerged species, ini-
tial 1-1.5 1b awounts of Najas, Potamogeton, Salvinia and Cerato-
phyllum being eaten in 3, 14, 20 and 22 days respectively. With
reduced competition, E, crassipes showed rapid growth in the presence
of the snails, In the third series, E, crassipes was not eradicated

- 7E e



but its growth and flowering were severely retarded by the highest
population of snails, The prlnclpal action of Marisa on E cra551pes
‘was by root pruning. In the absence of more palatable vegetatlon,
the snail mlght give better control of E. crassipes in the winter
‘when growth is slow,

K. ‘cornuarietis d4id llttle damage to Lweek old rice plants
but could cause serious losses of 1—# 2-3, ‘and 3-week o0ld seedlings.
Twce birds spp. in S. Florida, Cassidix mexicanus and Aranus guarauua
were predators of the dnaily However it has a rapid reproduction
rate., «A.H. R

196. SEN, H.K.3 PAL, P.P. and GHOSH, S.B.

1929, Studies in the ligno=cellulose group: -Part I. Ah Trie
vestigation into the constituents of water hyaclnth (Eichhornia crass
sipes). J.-India Chem. Soc. 6(1):673=-90,

Preliminary studies were made of the constituents of water
ﬁyaclnth (Eichhornia crassipes) with a view to its commercial exploi-
tation. . Particular interest was in extraction of potassium chloride
and saccharlflcatlon of cellulose to produce power alcohol,

Percentage. composmtlon of the air-dried plant wasj; moisture

13,46, ash 19,75; fats and waxes 7.7, different celluloses k2, 23,
lignin 11.31 and nitrogenous compounds 5.55, The ash was rich in
alumina and potassium chloride (also calcium phosphate and alkali
carbonate), Acetylation studies showed a delay in isolation of a
triacetate solution in chloroform, suggesting a possible chemical
combination between lignin and cellulose.

Tdeal conditions for saccharification were tested for using
different strengths of dilute H,S0, with or without an initial water
trestment., A problem was high ievels of constituents ylelding pen-
tose which was prqctlcally unfermentable by yeast. It was found
that heating 100 g. air:tdried plant with 200 c.c. water at 9 atmos-
pheres Tor 15 minutes effected extraction of potassium chloride and
95,3% pure KCl. Incineration of the liguid extract gave 95.3% pure
KCl. Two hydrolyses of the residue with dilute H_SO (k.5 then
2.25%) mave a good yield of almost completely fermentable reducing
‘sugar. Some experiments using concentrated hydrochloric acld gave
promlSlng resultss fermentation by yeast was not inhibited by pre~

ence of chlorides in the solutlon. It was shown that E. crassipes
contalns high levels of hemi-cellulose suggesting that Casier disin—
tegration might be achieved by bacterial action.

Data for destructlve distillation of the air-dried plant is
given, -A.H,

197. SHARMA, Ae - . . .. . . : R .

1971, Eradiedtion and utilization of water hyacinth, - n review
Current Sci. 40(3):51~5. : ‘

In Indla, the total area under water hyacinth (Eichhornia cras~
51pes) is estimated at about 200,000 ha. TIts eradication, either by
phy51ca1 or chemlcal methods is a costly and tedious process, which
has to be repeated every year for indefinite periods, : It has been
propsged to consideér the plant as a crop to be utilized for various
purposes.”.ThiS'leads to its gradual extermination, .A review is

" presented related to the various possibilities of the plant, The

T
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199,

200,

principal uses of the plant are: (1) as fertilizer, compost and
mulehs (2) as fodder, silage and food for pigs, cattle, sheep and
fish; (3) as raw material for industry; and (4) as protein source
and source for other chemicals, 50 refs, -Trop, Abstr, gé(g),l97l.

SHEFFIELD, C.W%,. :

1967. Water hyacinth for nutrient removal. Hyacinth Contre
J., (6):27-30, (Bibl. 13; Orange County Water Conserv. Dept.,
Ortando, Flerida)

Indications that the presencg of N and P in effluents is the
primary cause of eutrophication in watercourses and lakes of Central
Flerida by promoting aguatic weed and algal growth, prompted model
studies tc investigate the feasibility of using water hyacinth
(BEichhornia crassipes) as a means of removing the nutrients. 1In
comperison with a standerd algsl pond, which removed up to 99% solu-
ble ortho phosphates (leaving 1 mg/l )y 67% nitrate-N (leaving 5 mg/
1.) and 88% smmonia-N (leaving 7 mg/1. ) plant consisting of a pond
containing E. créselpes, an air stripping unit and a flocculation
and settllng unit, with o total flow of & 1. per day, proved- consi-
derably superior, removing™99% ortho phosphates (leaving 0.7 mg/l.),
99% nitrate-N (leaving 0.2 mg/l.) and’>99% ammonia-N (leaving 0,1 mg/
l,). Trials are st pressnt in proghess using a pilot plant with a
throughoit of 1,000 gal per day, based on the aquatic plant pond,
alr and coagulation process. -%eed Abstr, 32(5),1968.

SHEFFIELD, C.%.

1970. Eutrophication and aguatic weeds. Hyacinth Contrs J.,
8(2):26-8, (Bibl., 9, Crange County Pollution Control offlcer,
Orlando, Florida)

Natural and artificial sources of mineral nutrient in water-
ways are reviewed and figures quoted for ground water, sewage treat-
ment plant and agricultural run-off water in parts of Florida. The
growth of weeds such as Hydrilla verticillata and water hyacinth
(Fichhornia crassipes) is unlikely to be suppressed at ortho-phos-
phate levels above 0,01 mg/l. at the start of the season. As levels
above this already occur naturally, control of the addition of arti-
ficial nutrients to waterways following population increases is now
vital., ~Weed Abstr, 20,1971,

SHIBATL, M., YAMAZAKI, K., and ISHIKURA, N,

1965, Eichhornin, a new anthocyanin isolated from the flower
of water hyscinth. Bot. Mag. Tokyo 68(926-927):299-305. (recd.
1966) -

The pale purple flower of the water hyacinth (Eichhornia cras-
sipes) eontains only 1 delphinidin glycoside. This was obtained 1in
2 crystalline state. A series of analytical experiments showed that
the glycoside is composed of delphinidin (1 mol.) and glucose (2
molg), and that the latter links with the 3-hydroxyl group of the
former, i.e,, 3-diglucoside of delphinidin. Data described in the
paper includes methods of extraction, purification and crystalliza=-
tion, chemical properties, elementary analysis, hydrolysis, ultravio-
let absorption spectra, infrared spectra, paper electrophoresis,
and R, values. ~Biol. Abstr. 48,1967.
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STITIONDS, F.d.
1961, Possibilities of the use of biological control methods.,

(Pap. read at) CCTA/FAO Symp. on Veed Control, Ibadan, 6 p. {Com~

nonwealth Inst., Biol. Control, K.¥%. Neatby Bldg., Carline Avenue,
Cttawa, Canada)

Brief reports are given of the present position with regard to
the biological control of, among other weeds, Lantana camars, Opuntia
spp., Salvinia aurﬂculata, Eichhornia cra551pes, AoantHOSpcrmum hls-
pidum, Cordia macrostachus, Striga spp.; Imnerata cvllﬁa?ica and
Eupatorium odoratum. —Ueed ADSLT. 11(5) 1962,

SIHMONDS, F.J.
1963, Biological control of pests in the tropics. Trop. Sci.,
_5_(&):200-7o (Commonw. Inst. Biol. Control, Curepe, Trinidad)
" The present status and potential of-biological metheds for the
control of insect pests and weeds is discussed with reference to the
role of specialized national and international organization is ime

-plementing biological control investigations. Accounts are included

of work on the coentrol of 0pun+1a spp. , -Cordia macrostachya, Lantana
csmara, Clidemia hirta, Eupatorium adenophorum and Eichhornia crassi-
pes. -vweed Abstr., 15(5/6),1966.

SINGH, S:B. o

196%. Precliminary experiments on the relative manurial values
of some aguatic weeds as composts: Proc. Inde-Pac. Fisheries Counc.,
10th Sess., Section 2. 141-5,

Experiments conduct >d by thz ccntral inland fisheries, research

substation, Cuttack, India, indicated that composts suitable for

vegetable growing could be made from the following aguatlc weeds:
Pistia, Ottelia, Hydrilla, Najas and fichhornia. Tables, 9 refs. -
Tr~p. Abstr, 20(1),1965. -

SINHA, S.N. and SINHA, L.P.

1969. Studies on use of water hyacinth culture in oxidation
ponds treating digested sSugar wastes and effiuent of septic Tank.
Environmental Health 11:197-207.

Experiments ver%—conducted te evaluate the capacity of water

‘hyacinth to purify and clear the digested sugar factory waste and,

septic tank effluents. It has been found that water hyaclnth
thrives well in digested sugar waste and alsc enhances the rate of
biolozical oxidation of theswastes. Apart from this it (i) increases
the oxidation-reduction potential (ii) Calgulates and removes turbi-
dity and (iii) removes odour. =Author: -

SIRCAR S,M. and CHAKRAVERTY, R.

1962. The effect of glbberelllc acid and growth substances
of the root extract of water hyacinth (Eichhornia crassipes (Mort.)
Solms) on rice cnd grain.: . Indian J. P, Physiol., 5(1/2)3257-63,
bibl. 17. (Dept. Betany, Univ. Calcutta, Indlﬁ)mWeed Abstr., 14(6),
1965.

MOLKA, H,

1962, Trizls on controlling water hyacinths (Eichhornia
crassipes and E. azurea). An. 4 Seminario Brasileiro de Herbi~-
cidos © Drvas Daninhas, 73=74, (Por) (Rio Light S.A., Av. Harechal
Floriano 168, Rio de Janeiro, Brazil)

m.76 -



207.

208,

209,

Complete destruction of mats of water hyacinth infesting
reservoirs containing water diverted from the Rio Paraiba do Sul
was obtained when these were treateéd with. 0,45% Bi-Hedenall (2,40D
28.4% + MCPA 28.3%) + a wetter (0,05% Esapon) applied in 1250 1.
spray/ha. Repeat application after 34 days was neceded to ensure
thorough penetration of the foliage, -¥Weed Abstr, 22(4),1964,

SOERJANI, M., SOETIDJO, D. and SOEMARWOTO, O.
1969. Weed problems in food crops in Indonesia. PANS, 15(3):
334~9, (Bibl, 13; Natn. Biol. Inst. Bogor, Indonesia) -

' Research in weeds and weed control in Indonesia is reviewed,
Weeds of rice and sugar-cane are listed., Imperata cylindrica; an
important weed, has a relatively high C : N ratio which could be
used to increase the soil o;m. content and prevent erosiong the
creps Psophocarpus palustris, Mimosa invisa and Gliricidia spp.
can compete with it and a dipteran gall parasite Pachidiplosis sp.
seems to have potential for its control, Chemical weed control in
rice is still at the experimental stagej herbicides show good res
sults but Cyperus rotundus was resistant, Eichhornia crassipes is
a serious weed and covers most of the important waters in Indonesia,
~tieed Abstr, 19(2),1970,

SPENCER, S.L,
1967. The effects of herbicides on seven spcoies of aguatic

- plants in the Mobile Delta, Proc. 20th Stn, Weed Conf., 319~26,

(Alabama Dept. Conserv,, HMontgomery)

Of the herbicides tested for the control of alligator-weed
(Alternanthera philoxeroides) on plots freguently covered with water
at high tide, best results were obtained with aminetriazole + ammo-
nium thiccyanate {aminotriazocle-T) 4#, fenoprop PGBE (propylene
giycol butyl ether) ester 4#, Tordon (Picloram) 4# and fenoprop
PGBE ester 12# + amino triazole-T 1#. None of the granular formu~
lations tested gave satisfactory control of alligator-weed, though
fenoprop at 30# proyided temporary knock~down,

Excellent, long-term control of an infestation of Qrontium
aguaticum on the ddge of an old natural pond was obtained with

ST ——— . .
various liquid and granular formulations of fenoprop and 2,4-D,

Above~water parts of Hydrochloa camroliniensis infesting the border
of a farm pond were moderately well controlled by fenoprop PGBE
ester 12#, aminotriazole~T 6# and diquat 1#, but only amihotriazole-
T suppressed rapid reinfestation. OFf the herbicides tested for the
control of Vallisneria a@mericana on the shoreline at: pevdido Bay,
granular formulations of Eenoprop 20 and 204 and of sodium arsenite
15# were the most satisfactory,

In trials in ponds, excellent results were obtained against
Eichhornia crassipes with dlquat 2#% and against Typha Sp. using

diquat and paraquat each at 1#. Glyceria sp. suffered initial
knockback follow1ng treatment with alquat at 2% but regrew rapidly.
Aminotriazole-T showed most promise for the control of Glyceria Spe.
but was unable to prevent complete regeneration -within 12 wonths,
-Weed Abstr. 18(2),1969,

STOVELL, F.R,

1966. The use of herbicides as invert emulsions for adequate
weed control, Proe. 8th Br., Weed Control Conf., 600-4, (Bibl, 6,
Shellstar Ltd., 70 Brompton Road, London S,W. 3., England).
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TheBi~fluid system for applying invert emulsion sprays was

- evaluated ‘against emergent species (a) in the Sudan, where infestasl
--tions. of' Bichhornia crassipes on the upper reaches of the Nile were
" treated ‘with 2,4-D, and (b) in one series of trials in England,

where Phragmites communis, Typha latifolia and Sparganium ramosum
were treated with dalapon Na, Compared with conventional sprays,
invert emulsions produced by the Ri-fluid system appeared to effect
a more rapid kill of emersgent species at a significantly lower dosage
rate, ' )

The results are also discussed of preliminary, small-scale
trials with 2,4-D oil-soluble amine formulated in a high~density
0oil to investigate the potential of invert emulsion sprays for the

conﬁrql of submerged species. =Veed Abstr., 16(4),1967.

SUNDRUM, N.V, and KEHTA, P.R.

1960, Control of water hyacinth with formulations of 2,4-D
in Bharatpur {(Rajasthan). Pl. Protect. Bull,, 12(1-4):8-10, bibl.
b, -

Spraying twice with 2,4-D anmine at 2.5 a.e./ac killed water
hyacinth (Bichhornia crassipes), ~Field Crop Abstr. 18(2),1965.

SWAMY, B.GeL. »

1966, The origin and oganization of the embryonic shoot apex
in Eichhornia crassipes (Pontederiaceae). Bull. Torrey Bot. Club,
93(1):20~34, Tilus.

- The consensus of contemporary opinion holds that although the
earlier stages of embrvogenesis in both monocotyledons and dicotyle-
dens Tollow identical sequences, the sinple cotyledon of thé monocok
tyledon embrys develops from the terminal pole of the proembryo
while the shoot apex originates from a lateral locus on the embryonal
axis, which relationship is reversed in the dicotyledon embryo. 1In
contrast, studies on the erkryo development in Eichhornia crassipes,
as also in some of the recently investigated monocotyledon taxa,
clearly demcnstrate that the topopraphical relationships of coty-
ledon-epicotyl and shoot apex-hypocotyl aré the same as in the di-
cotyledon embryo., These results, therefore, seriously question the
validity of ocurrent understanding of the monocotyledon embryo, The
present study alsc throws further light on the occurence of diverse
patterns of shoot apex organization in the monocotyledon embryos:
¥hile in some of the recently investigated taxa the cotyledonary

and epicotylary loci share equal quanta of the working sphere of the

" shoot apex, in Eichhornia the cotyledonary locus involves three-

guarters and the epicotylary locus one-guarter., A summation of re-
sults of recents pésearhés on monocotyledon embryogenesis warrant
fresh investigations which in turn would lead to formulation of con-
cepts that are in Keeping with observed facts, -Biol. Abstf;'&z,l966.

TABITA, A. and ¥OODS, J.W.

1962, History of hyacinth (Eichhornia crassipes) control in
Florida. Hyacinth Contr., J. (1¥:19-22, tabs. 1.

A review, -Weed Abstr. 14(6),1965.

TANGANYIKA, DEPARTMENT OF AGRICULTURE :
1960, Rep. Dept. Agric. Tanganyika, (1961), I, 38 p.
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217,

Prickly pear (Opuntia sp.). The local people are giving more
support to the campaign against prickly pear in East Labe by spread-
ing the scale insect, Dactylopius toémentosus, and by burning clumps
of the weed.

Eichhornia crassipes. Spraying of the Pangani and Sigi rivers
with MCPA was repeated at least twice, Annual spraying is necessary
owing to the rapid regeneration., -Weed Abstr, i}(S),1962.

TAYLOR, X.G. and ROBBINS, R.C. ;
1968, The amino acid composition of water hyacinth (Eichhor=-

‘nia crassipes) and its value as a protein supplement, ~Hyaeinth
ContTe:-de, (7):24=5, (Bibl, 1k4; Dept. Food Sci., Univ. Florida,

Gainesville)

The following essential amino dcids yielded by 40-h hydrolysis
of 100 g water hyacinth protein (calculated at 16 g N/100 g crude
protein) were determined by chromatography; methianine 0,72 g,
phenylalanine 4.72 g, threonine 4,32 g, lysine 5,34 g, isoleucine
4,72 g, valine 0,27 g and leucine 7.2 g. From a dietary standpoint,
the results indicate that the lysine content of water hyacinth is
sufficiently high to serve as an effective supplement to grain pro-
tein for animal or human consumption, though further work is required’
to detoermine the level of tryptophan, another limiting amino acid in
zrain, -Yieed Abstr, ;2(?),1970.

TILLEYy L.G.V,

1966, A méthddcofwhterclyacinth control., Cane Grow, Q. Bull.,
29(4):116,
- From the results of trials on the control of Bichhornia cras-
sipes in Queensland, the most promising treatment was 2,4-D amine +
0315% wetter applied at 2.5¥# at the onset of the wet season when the
plant is in vigorous growth just before flowering, followed by a
second application at the same rate 3-4 weeks later. A power mist-
blower was a more effcctive method of application than a boom sSprayer.
-Yeed Abstr. 15(4),1966.

'

TINMER, C.E. and ELDCN, L.M.

1967, Evapotranspiration and pollution of water by water hya-
cinth, Hyacinth Contra™ J., (6):34-7, (Bibl. ¢; USDA, Fort Lauder-
dale, Florida)

In growth pool studies, water lost through evapotranspiration
from water hyacinth (Eichhornia erassipes) was 3.7 times greater than
the loss by evaporaticn, but the losses were reduced by an applica-
tion of 2,4-D amine at 4# in 200 gal spray. A direct relationship
was established between solar energy and water lost through evapo-

-transpiration. Water analysis showed that the presence of E. cras-

sipes increased turbidity {silica standard), tannin and liéﬁin, and
the depth of plant debris, compared to open water. -¥Weed Abstr,
17(5),1968. _

UHLIG, S.K. _

1967, A weed blocks the Nile. SYS Reptr, (4):l2-14, (D3
Inst. Forstbot, Tech. Univ. Dresden, Tharandt, E. Germany)

An account is given of the world distribution of water hyacinth
(Eichhornia crassipes), possibilities for its control with chemicals
and by bilologicol means, and the particular problems.it poses in the
Sudan, The Hyncinth Control Committee was formed in the Sudan in
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1958 to organize a programme for the control of infestations on the
white Nile, which extend over a distance of 1400 km between Juba in
the South and the Jebel Aulia dem in the North, and on its tributary,
the Sobat river. Extensive use of 2,4~D anine is made for its con-
trol, though possible contamination of irrigation water restricts
its use in the cotton-growing areas north of Malakal. Efforts are
being .made.to contain the present infestations and in particular to
prevent its spread to the main Nile and to the Blue Nile., -Weed
Abstr, 32(5),1968. .

UHLIG, S.K. :

1968, Das Problem der Wasserhyazinthe, Eichhornia crassipes
Soims. (The wster hyacinth problem), Beitr, Trop. Subtrop. Land-
wirtsch., u. TropenveterinBrmed., 6{(3): 221-9,

Because of its strong propagation the water hyacinth has be-
come one of the most troublesome weeds of tropical and subtropical
waters, In this literature review attention is paid to the botany
and distribution of the plant, the infestation, and the mechanical,
and biologicaml control methods, Mechanical control, such as by
dredging, is only of local importance, Commercial biclogical con-
tr~1 methods have not been found as yet. Various herbicides, such
as 2,4~D and MCPA have been used successfully, although it is only
possible to reduce the infestation of the water hyacinth to a toler-
sble extent by several repeated applications. English, French and
Spanish summaories. Photos. U6 refs. -Trop. Abstr. 23(6),1969.

ULTSCH, G.R.

1971, ‘The relationship of dissolved carbon dioxide and oxygen
to miorohabitat selection in Pseudobranchus striatus. Copeila (2):
247-252, Tllus. . , o

Dissolved O, and CO,undergo daily cycles in the water hyacinth
community inhabit&d by F. striatus (Amphibia, Sirenidae). Concentra-
tions of both gases are uniform from the surface to the bottom at
sunrisg, as is the water temperazture., A slight temperature gradient
of 1-2°C develops during the day, accompanied by an increasing top
to bottom differential in the concentraztions of the dissolved gases.,
This differential becomes maximal during the warmest part of the
day, and disappéars by the next morning. O peaks in the late
afternoon, when CO, is at a minimum; C, is minimal at sunrise, when
€O, is highest, At any given time, the O concentration is lower
unger the hyacinths than it is in the opeh water and CO, is higher,
pPseudobranchus can utilize purely aquatic respiration, or supplement
This with oir breathing. Analysis of field and experimental data
suggests that supplemental air-breathing is required at least 50%
of the day for the period studied. -Biol. Abstr; 52(19),1971.

VAN DONSELAAR, dJ.

1068, Water ond marsh plants in the artificial Brokopondo
Loke (Surinam, S. America) during the first three years of its
existence. Acta Bot. Neerl., 17(3): 183-96, Bibl. 153 Inst. voor
Systematische'Plantkunde,‘UtreEﬁt, Netherlands,

 The Brokopondo Lake began to form in February 1964 when the
dar .in the Surinam River near Afoboka was closed. The basin large-

. 1y occcupied by forest was not cleared beforehand. During the first

three years, the lake attained an area of 84,000 ha with a maximal
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‘depth of 38 m and the aquatie species Eichhornia crassipes, Cera-

topteris pteridoides, C. deltoidea, Lemna valdiviana, Spirodela
biperforata, Utricularia gibba, u. hydrocarpa and Jussiaea natans
became numerous. By April 1966 When the lake covered about 78,000
ha, E. crassipes and C. pteridoides had colonized 53 and 21% res-
pectlvely, of this area. Since September 1066, both species have
diminished greatly, E. crassipes as a result of aerial applications
of 2,4-D and c. pterldOldOS for unknown reasons.

’ Float;ng pleces of dedaying wood became overgrown by a variety
of ‘plant specles 27 of which were recorded. Mixed vegetations of

“water and marsh plants developed, which included free-floating mats

(E. crassipes being the matrix),-patches attached to partly submerged
tree tops, and belts along the shore. Twenty-two species were ob=-
served as constituents of these floating vegetatlons. ~Weed Abstr.
18(5) 1969,

VAN REGTEREN ALTENA, C.O.

1968, Transport of Ancylidae (Gastropoda) by a water-beetle
in Surinam, Basteria 32(1-3): 1. .

A water-beetle carrying 6 Ancylidae on its elytra was found
in a water hyacinth (Eichhornia crassipes (Hart,) Solms) in the
Coropina Creek near Bersaba, Suriname District, Surinam, on Harch 9,

1947, The snails were tentatively identified as Anisancylus obli-
quus (Broderip and Sowgrby) The beetle was identified as Megadytes
laev1gatus Olivier,  The case may be added to those listed by Rees
i19555 under the heading Records of fresh-water Limpets of the fami-
1y Ancylidae found con the elytra of aquatic beetles and Hemiptera.
~Biol. Abstr. 51,1970, :

VERMA, I.S.
1967, Chemicals for weed control, Pesticides, Bombay, l(h)z

'13-18. (Nat. Org. Chem. Ind. Ltd. (for Shell Chem.) Bombay, India)

Types and formulations of herbicides are reviewed. In wheat,

2,4-D amine 0.8 kg or 2,4-D ethyl ester 0.6 kg/ha are applled at the
5—leaf stage. In sugar-cane, simazine at kL, 4 kg pre-em, followed by
2,4-D amine or ester 1 kg a.e./ha post-em. have proved effective
against Cyperus rotundus, a serious problem in the north, In Maha-
rashtra, 2,4-D ethyl ester at 1 kg a.e. /ha pré-em., repeated 30 days
after germlnatlon, gave excellent control of most weeds. In rice,
2,4-D anine and MCPA at 2 kg a.e./ha are effective against dicoty-
ledons, and propanil 4-6 kg a.e./ha, applied twice in rice at 2 and
L weeks old, has proved effective against monocotyledons. FPrefix
(chlorthlamld) at 2 kg/ha has also given good results in paddy,
applied 7-10 days after transplanting. - In malze, 2, 4-D amine at 1
kg a.e. (post-em,)aand siémazine 2.5 kg a.e. /ha pre-em., (against
grasses) are used, In sorghum and bajra (Pennisetum trypheideun),
Strlga sp. is the most important weed and emerges soon after the
crop. 4 single application of 2,4-D ethyl ester at 1. 2 kg a.e./ha,
applied in crops 4 weeks old, gives very effective control. 2,4-D
ethyl ester at 6 kg a.e. /ha, applied in a high spray volume and in
the hot months of Hay-June, followed by spot treatment in September=-
October, has proved very effective against Eichhornia crassipes,
eradicating it in 2 years,.-Weed Abstr. 32(2),1969.
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VOGEL, E. and OLIVER, A.D.

" w-1069, FEvaluaticon of Arvama densa ss an ald in the control of

[RE,

water-hyacinth in Louisiana. 7. Eoon. Ent., 62(1):142~5. (Bibl, 53

Dept. Entomol,, Louisiana State Univ., Baton Rouge_?QBOB;

In S, Louisiana, larvae of the noctuid 4. densa were found to
feed on weter hyacinth (Eichhornia cra%51pes), causing some plants
to 8ie and preventing development of seed heads on others. Young
larvae feed on the epidermis of leaves, stems and crown. Older
larvae bore into the crowns, stolons and leaf petioles. Feeding on
the apical bud caused loss of apical dominance and the subsequent
development of excessive numbers of lateral buds., In mixed stands
of E. crassipes and Pont»derwd cordata both species were attacked
by The larvae, Because A, donsa larvae are stem and root borers
with semi~aquatic adapté%ioﬁgmg;d have no cultivated host, the spe-
cies may be used successfully as an aid to E. crassipes control
though the reduction of biotic Ianfors which 1Imit field populations
and the development of mass rearing methods would increase its poten-~
tial, -¥eed Abstr. 19(2),1970,

VOGEL, E. and OLIVER; A.D. ’ ~

1969, Life history and some factors affecting the population
of Arzama densa in Louisiana. Ann..Entomol. Soc. Amer., 92(4)
749=52, - '

A noctuid moth, Arzama densz ¥alker, occurs commonly in southern
Louisiana where its larva feeds on water hyacinth, Eichhornia crassi-
pes Solms., and pickerelweed, Pon*edeﬂla cordata L. It has at least
2 generat ons each year in this area. AN average of €56.5 days is
required for develcpment of 1 generation under controlled laboratory
conditions of 21°C and 14-hr photoperiod. Bach female moth lays an
average of 328 eggs in masses of 30-4C eggs. 4an average of 8,25%
the eggs are infertile. The incubaticn period is about & days.

There are & or 7 larval stages in the 1ife cycle. The larvae have
large dorsocaudal spiracles in the 8th segment which enable them to
feed below the water line. Some 6th instars undergo diapause which
lasts from 25 to 120 days during fall and winter. Parasites and - -
predators of eggs, larvae, snd pupoe significantly seduce field popu-
lations of the moth., -Biol. Abstr. 51,1970.

VYAS, S.R. and MOOLANT, M.K.

1966, Bielogical control of weeds. Proc, 2nd Yeed Control
Seminor..., organised by Dept. Agron., Punjab agric, Univ,, Hissar,
32-3, (Punjab igric. Univ., Hissar, India)

" The possibilities of controlling biclogically Acanthospermum
hispidum, Heliotropium europaeum, Kyrilcafava and Stachytarpheta
jamaicensis and of 4sing the snail Marisa sp. to control Eichhornia

crassipes, Nymphaesa ampla,’ Ferutophyiium dewersum, Potamogeton

11llinoensis and Najas muadulupen51 are noted. ~Weed Abstr. 18(1),

9;9I

WAKEFIELD, J.V.
1962, Effectsof water pollution on aquatio vegetation., Hya-
cinth Contr. J., (L):12, bibl., 1.
. " The results are given of an investigation on the effect of
weter pollution on aguatic vegetation in Florida, Domestic sewage
and certain industrial wastes were found to promote the growth of
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water hyacinth (Eichhornia crassipes), Bermuda grass.(Cynodon dac-
tylon), alligotor weed (Alternanthera philoxerpides), plckerel
Yeed (Pontederia cordata), salvinia (Salvinia sp,), duckweed (Lemna
sp.) and unicelluler algae, while excessive foaming of syhtheblc
detergents produced chlorotic symptoms and inhibited the growth of
E. crassipes.

Heavy metal ions, particularly copper and arsenic salts, petro-
leum products and heavy oils and hydrogen sulphide killed mixed
vegetation in receiving waters, while effluent from a fluoride-pro-
cessing plant completely eliminated all vegetation (including Val-

lisneria sp.), with the exception of one species of algae.

Preliminary results of studies on the effect of cooling water
discharge from generating stations on vegetation indicate that
Pledea sp., Potamogeton sp., and blue-green algae will tolerate
water temperatures of slightly over 100 F for at least brief periods.,
~feed Abstr. 14(6) 1965, .

WALLS, Fo

196%, Diguat-a new contact weedkiller, Apric. Gaz., N.5.W.,
73(12) :647-9, figs. 1.

The properties and uses of diguat are reviéwed briefly, Diquat
has given promising results against Asphodelus fistulosus, Opuntia
sp., and for controlling Azolla, Eichhornia crassipes and Salvinia sp.
in ponds. ~Weed Abstr, }2(51,1965.

WARNIMONT, F.Jd. :

1965, The water hyacinth (Eichhornia crassipes) problem in
the Congo catchmens area. (Typescrint\ (Dircction du Service des
Voiles navigables de la Repub110uc Democrathue du Congo). Leopold-
ville, 22 p. (F; United Nations Adviser on ‘aterways)

The author reviews the introduction and spread of water hya-
c¢inth in the Congo and the important chemical control measures (with
2,4-D) undertaken during the period 1955-8, In spite of the good
control obtained with herbicides complete eradicaticn is unlikely to
be achieved owing to the wide dissemination of plants during periods

" of high water. It is estimated thet a new eradication campaign would

cost » 1000 million Belgian francs, and would require some 1000-1500
trained persons in the field for at least five years, If it suc-
ceecded annual expenditure subscquently would be about 75 million
Belgian francs per year. Meanwhile, further spread of water hya-
cinth upstream should be prevented by creating buffer zones at Stan-
leyville and Port Francqui. Infestation of Lake fumba must® be pre-
vented, The Itimbiri and Mongala tributaries should be cleared.
Permanent control teams are reduired in infested areas, where the
main hazards caussd by the plant are those to navigation. A map
shows the extent of infestation. -Weed Abstr, 17(6),1968.

WELDON, L.9W. and BLACKBURN, R.D. o

1962, Tdentification of common aguatic weeds. Hyaeinth
Contr. J., (1):3%2-7, figs. 31, bibl, 6, (US Dept. Agric., Plant,
Field Lab., Fort Lauderdale, Florida) '

Photographic illustrations, with brief notes, are given for
the identification of Eichhornia crassipes, Pistia stratiotes, Lemna
sps, Altcrnanthera philoxeroides, Nuphar advena, Panicunm hemitonon,
P. repens, Pithophora sp., Najas guadalupensis and Elodea densa.
“weed Abstr, 14(6),1965, DT
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230, -WELDON,-L,¥, and BLACKRBURN, R.D. : -
1966, .Usé .of invert emulsion fornulatlons in aquatic weed
- gontrol. Hyacinth Conte.. J., S ¢12~14, (Bibl, 103 Crops Res. Div.,
Agric. Res. Serv,, US Dept. Agrlo., Fort Lauderdale, Florlda)

In trials in 1964 and "65 invert emulsions and conventional
sprays of various.2,4-D formulaticns at up to L# applied by helicop-
fer appeared comparable in effect sgainst water hyacinth (Eichhornia
crassipes), though with invert emulsions uniform spray distribution
was essential, Alligator weed (Alternanthera philoxeroides) was
more susceptible to silvex (fenoprop) at &# than to similar rates of
2,h-p, but showed similar response to invert emulsion and conven-
tionsl spray applications. The Bi-fluid system of produ01ng “invert
emulsions (see Weed Abstr,12:601) where unmixed oil and water frac-
tions are delivered to common nozzles, proved a more effective
neans of application than did premixed water-inaocil emulsions ap-
plied by a spinning disk. -Weed Abstr, 16(4),1967.

231, WELDCN, L.%. and BLACKBURN, R.D.
1967, The control of floating aquatic weeds with ametryne.
Proc, 20th Stn. Weed Conf., 312-18, (Bibl, 4; USDA, Fort Lauderdale,
Florida) ‘

' In trials carried out in the glasshouse, growth pools and
under field conditions, ametryne appeared effective against water
hyacinth (Eichhornia crassipes) at 3ff but was variable in effect at
lower doses., Alligator weed (Alternanthera philoxeroides) responded
to ametryne when applied in mixture with 2,4~D or fenoprop but not
when applied alone. Amétryne residues persisted for prolonged pe-
riods in growth pools, but a dose of 4¥ applied to a.non-flowing
canal for the control of E. crassipes disappeared within 2k h. -
Weed Abstr. 18(2),1969.

2%2. WELDCN, L.W., BLACKRURN, R.D. and SEAMAN, D.E.

1961. Recent advances in aguatic weed control, Froc. Soil
Crop Sci. Soc, Fla, 21, 1961:107-14, bibl. 16, illus.

Diquat applied at 5 ppm. to a canal in which the water flow
was stopped for several days, gave a complete kill in 3 weeks, and
prevented re-growth, for at least 4 months, of Najas guadalupensis,
Ceratophyllum demersum, Salvinia rotundifolia, duckweed (Lemna spp..)
and an alga (Pithophora). Diquat at 3 1b/ac gave 97% control of
Pistia stratiotes in drainage ditches after 3 weeksj complete con-
trol would probably have required retreatment. One application of
amitrole-T at 1-2 1b/ac can give 90-100% control of Eichhornia cras-
sipes. Alternanthera philoxeroides is readily controlled by granu-
Tar silvex at 20-L40 1b/ac when the weed is rooted in soil, but
floating mats require repeated application at 8 1b/ac. -Field Crop
Abstr. 16(3),1963, :

233, WHITE, A.C. . :
1963, Diquat and paraguat synopsis of aquatic weed experiments.
Proc. 16th Southern Weed Conf, 1963. 357-64, bibl. 3. (Oortho Div,,
California Chem. Co., Orlando, Florida) :
~The chemical and physical properties, toxicity and mode of
. .action of diquat and paraquat are briefly reviewed, and a summary
e is given of the results of various trials on the control of Alter-
" . nanthera philoxeroides, Chara spp., Lemna mlnor, Splrodela spp.,
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234,

235.

236,

Wolffia sppe.s Pithophora Spp.. Myriophyllum spp., Potomogeton spp.,
Heteranthera duola, Sal\*nla rotund? fOllﬁ» Eichhornia crassipes,
Pistia stratlotes, Elodea densa and E. canadensis with both paraquat
and diquat, and of Ccrdtthyllvm demersum, Hajas puadalupensis and
Rupgla Spw, with dlquat Olcuar and/or paraqaat have also shown

Scirpus erlophorum, Hyd;od1otvon SP., Bacopa rotundlfolla, Ranuncu-

lus spp,, Sagittaria latifolis, Spirogyra spp. and Panicum repens,
-Weed Absutr. 12(6),196%,

WHITE, A.C. - .

1965. Status report on diquat and paraquat as aquatic herbi-
cides. Hyacinth Contr. J., L:18-19, . (Bibl. &4; Chevron Chem. Co.,
orlando, Florida) - L ’

" The results of several years testing indicated that ‘diguat and
paraquat geave equal control of floating weeds such as Pistia stratio-
tes and bﬂlVlnla rotundifolia, but diquat gave better contrcl of Lem-
na spp. and Eichhornia crassipes. TFor submersed weeds, diquat gave
Consistent control of Najas guadalupensis, Coratophyllum demersum,
Utricularia Spp., Elouca canadensis, Potamogeton Spp., Myrlcphyllum
spp¢, and Hydrocoty‘e “Umbellata and showed promise aoalnst Seirpus
SPPs Spaﬂpdnlum Spp.y LI “notium spongia, Eleocharis $pp.s Ranunculus
spp., Nasturtium of flclnale, Wolffia columbiana, Jussiaea Spp. and
Heteranthera dubia, P&raauat howe ver gave markedly superior control
of Hydrochlosz sp., Alternanthera vhiloxeroides, Panicum repens and P,
hemitomon, In general , Jiquat and paraguat geve similar control of
most susceptible submerged weeds while peraguat gave better control
of the roocved emergert weeds, “In.seveiral tfials, nowever, paraguat
persisted twice as loug-as diquat in treated waters and was more
toxic to fish. -Weed Abstr. 16(1),.1967.

WILD, H. :
1956, ‘ater hyzcinth (Zichhornia crassipes. Yart. Solms.)
in Southern Rhodesia., Froc. 2ad Symp. Afr. Hydiobiol, Inland Fish.,
1956, (C.S.A.5.S. Publ. 25), 127-29, bhibl. 1.

This is a short account of the introduction .:iiitc, and distribu-
tion of, E. crassipes in Southern Rheodesia and of the progress of the
Government ‘s eradication campaign., Fuiure prospects for its control

are discussed. -Weed Abstr, 11(6) 1962,

WILD, H. and MITCHELL, D.S. : :
1970, "The effect of Bayluscide on the waterfern Sa1v1n1a
auriculata and other water plants, Pflanzenschutz Nachrichten

“RBayer®" 25(?) 112-7,

In Rhode51a, it was observed that the molluscide nlclosamlde,
used in the control of snails in water, affected Salvinia auriculata
at a conecentration of 0,5 ppm. Experiments showed that niclosamide
at concentrations of 2-5 ppm gave complete control of S. auriculata

. 2 weeks after spraying. Niclosamide at concentrations of 0.5 and 1

ppm gave approx. 50% control. Niclosamide damaged the buds, and
sbnormal leaves were developed, after which the plants died, The
alga Chara sp. was controlled alse after application of niclosamide

at concentrations of 0.5 ppm snd higher. Other water plants affected,
but not fully ‘controlled. were Lemna spp. and Eichihornia crassipes.
~Ired. Abstr, 26(7),1971.




237

238,

239,

240 -

WILSON, C.L.

19€9, " Use of plant pathogjcas ia weed conbrol. 2
Phytopsth., 7 141134, (Bibl., lLS Univ. Arkansas, Favettev1lle,
Arkansas) .

It is suggested tha+ the use of effectlve plant pathogens for
the control of weeds would have certain advantages over chemical
herbicides in that (a) they can be species specifie, (b) residue
and toxicity problems Would be reduced or eliminated and (c) there
would be no accumulation of the herbicide in soil and underground
water, Current researth projects. are reviewed together with the

literature concerning the successful biological control of Opuntia

spp., Arceuthobium spp., Myriophyllum spicatum, Eichhornia crassi-
pes, Diospyros virginians, Cuscuta spp. &nd Xanthium spinosum. Other
aspects considered include the diseases of miscellanecus weeds,
ecological interaction of weeds and plant pathogens, Iinteractions of
plant pathogens in chemical weed control and genetic consdderations,
-Weed Abstr. 19(5),1970,

WILSON, F,

1967, The role of aguatic weeds in mosquito control. Hyacinth
Contr, J., (6):26-7,

The eradication of aquatic vegetation is advocated as a means
of discouraging fresh water mosquito production, by creating open
conditions to promote the build-up of mosguito-feeding minmows-ahd
to encourage wave or ripple action on the water surface. Larvae of
three species of the genus Mansonia, which obtaln oxygen by insert-
ing their siphons into submersed Toots of emergent weeds, are con-
trolled by eradicating the host plants, water lsttuce (Pistia stratio-
EEE) in the case of two specics, and o wide range of plants, includ-
ing P. stratiote=, blue flag (?), arrcwhead (Sagittaria sp.), cat-
tails (Typha spp.), water hyacinth (Eichhornia cra ssipes) and willows
(salix sSpp.), in the case of the third species. ~Weed Abstr. 17(5),
1068,

WooDs, J.W.

1963, Aérial application of herbicides as used by the Game
and Fresh Water Fish Commission. Hyacinth Contr. J., (2):20, bibl,
2.

Types of aircraft used by the Florida Game and Fresh Water
Fish Commission for controlling water hyacinth (Eichhornia crassipes)
with 2,4-D are briefly described. The PA-25 Piper Pawnee is current-

"1y used by the Commission for applying either spray or granular mate-

rials., For liquid application, herbicide in diesel oil is sprayed
at 5 gal/ac in a LO-ft swath from an aircraft flying at a speed of
75 m.p.h. approximately 6 to 7 ft above the vegetation. For granu-
lar applications, provision is made for a hopper which will hold up
to 600 1b of granular materisl., Flying at treetop level, granules
are distributed in a 70-ft swath at rates between 100 and 350# .=
Weed Abstr. 15(1),1966,
WOODS, J.W.

19¢5. Aquatic weed research. Recreation, boating, fishing
and swimming. Proc. 18th Stn, Weed ‘Control Conf., 488-9,

4 survey carried out in 1964 in Floride shows that, apart
from extensive areas of saw grass (Cladium jomaicense) in the
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2h,

242,

2z,

21*'}4'.

245,

:_Everglades, 166,000 ac of fresh water are infested with weeds, pre-

dominantly Bichhornia crassipes, Pistia stretiotes, Elodea densa,
Najus guadalupensis, Panicum hemitomon, Alternanthera philoxeroides,
Nuphar advena and Typhsa latifolia. Their control with chemicals and
by mechanical means is briefly discussed,

“TUNDERLICH, Y.E.

1962, History of water hyacinth control in Louisiana., Hyacinth
Contr., J., (1):14-16,

#Water hyacinth (Eichhornia crassipes) was introduced in New

‘Orleéans as & horticultural exhibit in 1884 and became a serious pro-
_ blem in several regions of Louisiana within 1C years. The clearance
and maintenance of waterways has been undertaken largely by the US

Army Engineers, using pulverizing and cutting equipment and chemicals,
but in 1958 the US Army Engineers and the State Authorities began
a five~year programme for the control of E. crassipes 6n a cost-
sharing basis. - .

Sodium arsenite was successfully used against E, crassipes for
35 years, but produced toxic side—effects and was finally abandoned
in 1937, Since its introduction, 2,4-D has given excellent kill of
E. crassipes at concentrations non-toxic to hugans or fish, -Weed

Abstr, 1L(6),1965.

WUNDERLICH, W.,E. :

1964, ‘Water hyacinth contrcl in Loulsiana, Hyacinth Contr,
J-, (5)3"‘-7. R

A review, Sée Weed Abstr, 14:1830. -Weed Abstr. 15(2),1966.

YOUNG, H.E. .

1967, “ater hyacinth. Cane Grow Q. Bull., 29(3)3 98-101.
{Bureau of Sugar Exp. Stns., 99 Gregory Terrace, Brisbane, Queensland,
sustralia) :

2,4-D amine or 2,4-D low volatile ester at 2-4 1b a.i, in up
to 100 gal water/ac + 0.5% wetter, applied in the warmer months, is
very effective against Eichhornia crassipes, The low rate effects
a good kill and the high rate results in a fairly rapid sinking of
the mat of weed. Retreatment is usually required 4-8 weeks later
to kill surviving plants and new seedlings. Amine forms of 2,4~D
and water based sprays are less toxle to fish than the esters and
cilbased sprays. -Weed Abstr. 17(1),1968.

ZEIGER, C.F,

1962, Hyacinth obstruction to navigation. Hyacinth Contr,
Jo, 16217,

The colonigzation and spread of water hyacinth .(Eichhornia
ecrassipes) on waterways in Florida are briefly reviewed, together
with methods used by the US Army Engineers for its control, -Weed
Abstr. 14(6),1965.

ZEIGER, C.F.

1963, TField experiments with Silvex and amitrole~T fer
aquatic weed control. Hyacinth Contr. J., (2): 6-12, figs. 23.
(US Army Engineers District, Jacksonville, Florida)

Visual appraisal of the effect of fenoprop propylene glycol
butyl ether ester on alligator weed (Alternanthera philoxeroides)
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2L|'7 .

30 and 60 days after treatment at various locations in i

and of 2,4~D and amitrole~T + fenac on water hyacinth (chhhornla
OIJSle s) is provided by ptutograps talen melora tvo ot

-eed Abstr. 15(1), 1966,

ZEIGER, C.F.
1967. Biological Control of Alligator weed with Agasicles
n, .sp. in Florida. Proc. Southern Weed Conf, ; 20:299-303,

Alligator weed (Alternanthera phlloxeroxdes) is a serious
explosive weed in Florida, clogging canals and drainage ditches
and sometimes breaking free to float into navigable waters. Appa-
rently useless, the hollow stems with rooted nodes form a dense
mat, A search was made for predators in South America where the
plant is indigenous and tests were made on a flea beetle in the
genus Agasides as a possible biological control agent,

Ia field surveys and laboratory tests, Agasides sp., was found
unable to complete its 1ife cycle on any plant except its normal
host, alligator weed. The beetle would not feed on species of
Polygonaceae, Chenopodiaceae; sugarbeet, rice, cotton etc.

After State and Federal approval in March 1964, batches of
flea beetles were released at sites in South Carolina, California,
liississippi and Florida, wWithin 35 days ot release there were
fresh hatchings of beetles: beetles were zble to fly for long dis-~
tances. Results saowed widespread destruction of alligator weed:
in ¥arch, April and Hay During June, July and August beetles were
inactive but webworms (Herpetogramma bipumetalis) and Hymenia
fascialis were quite active in control. Activity of beetle recom=-
menced in October and continved until May although beetles sought
shelter in the. bankside vegetatior, which they did not feed on,
during periods of frost. Populations of beetles have continued to
increase with an avbsence of predators, -A4.H.

ZZIGER, C.F.

1967, Objectives and limitations of various agencies in
aquatic weed control. Hyacinth Contwy, J., (6):26, (U.S. Army
Engr. Dist., Jacksonville, Florida)

A note is given on the asgociation between the US Crops
Engineers and loca“, State and Federal agencies in the maintenance
of navigable waterways. hcrblcloe research is conducted for the
Corps of Engineers by the US Department of Agriculture st Fort
Lauderdale, Florida, and on biological control of aguatic weeds in
South America and California, A co-operative programme with the
Florida Game and Fresh Water Fish Commission since 1960 has pro-
duced very good results in the control of water hyacinth (Eichhornia
crassipes). -Weed Abstr. 17(5),1968, —



Biological Controcl

SURJECT TINDEX

Africa

Argentina
Australia

Bengal

Brazil

Brtish Guiana
British Honduras
Canada

China

Conge

Ttaty
Jamaica
Lacs
pPakilstan
Puerto Rico
South Amewica
Sudan
Surinan
Switzerland
Tanganyika
Thailand

Trinidad

UsA:Ra
Uganda
Jruguay

U.S. A,

]
™

o)
¥

11k, 190

11k, 13%6

%8, L1k

176

26, 27, 28, 32, 136

26, 28, 32

28, 29, 30

11k, 201

176

66

218

11k

16, 27, %2, 36, 11k, 151,
152, 171, 174, 175, 176,

177, 187, 188, 189, 225

114
28,

202

114

$o]

-~
«l

2, 63, 11

(o)
[}

4
N

26, 28, 30, 31, 11k,

72
20, 26, 28, 29, 30,
112, 113, 114, 120,



121, 136, 191, 194, 1%,

223, 22k, 237, 238, 246,

2k7
Botany Africa 150
Argentina 60
Australia 58
Burma ‘ 58
Congo 33
Germany 218
India 58, 74, ob, 211
Indo-China 58
Indonesia 58
Malaysia 58
Philippines 56
Singapore 58
U.S.A. 58, 180, 229
Carotine see “Utilization”
Chemical Control Africa 91, 168, 190
Argentina 131, 186
Australia 38, 57, 97, 165, 215, 227,
243
Bengal 176
Bolivia 131
Brazil 126, 127, 128, 131, 162,
206
British Guiana 86
Canada 5
Ceylon ah
Chile 131
China 176
Congo 34, 80, 228
Egypt 78

- 90 -



England 75, 89, 98, 111, 148, 182,
209,

Equador 131

Gérmany 88, 218

India 67, 99, 102, 116, 145, 154,
172, 176, 210, 222

Indonesigv-"" 134, 207

Ttaly R 109, 148

Kenya 134

Laos 155

Lebanon 115

Madagasca 81

Mexico 13

New Zealand 140, 157 .

Pekistan 4, 62, 63, 164, !

Panama 104 V

Philippines 164

Rhodesia 235, 236

South America 176, 220 . :

Sudan ob, 105, 115, 167, 209, 217

Tankanyika 213%

Thailand 37, 155, 164

UeAJR, 101

UsSeAs %, 5, 7, 19, 21, 39, 41, 42,
4%, hh, k5, 46, 47, 48, 4O,
50, 55, 64, 65, 67, 85, 87,
92, 9%, 96, 106, 107, 108,
109, 112, 113, 122, 123, 12b,
125, 129, 143, 149, 166, 169,
178, 179, 181, 183, 191, 192,
19%, 208, 212, 216, 230, 231,
232, 233, 234, 237, 239, 240,
2k1, 2k2, 244, 245, 247

Composition Australia 58
Bengal 72, 73

- 0l -



Burma 58

-China . 73
Cochin China = 72
England : 135
India 10, 58, 83, 147, 156, 196
Inde-China 58
Indonesia 58
Japan 200
Madras 73
Malaysia 58
Philippiﬁes 12
Singapore 58
Sudan 1
U.S.A. 53, 54, 58, 82, 214
Cytology India 119
Diseases Bengal 176
China 176
Congo 66
India 151, 152, 153, 171, 174,
175, 176 s
South America 176
Ue.S. A, . 237
Distribution Africa 9, 17, 100, 150, 168
Argentina 131
Assam 68
Australia 38, 58, 165
Bengal 68, 70, 71, 176
Bolivia 131
Brazil . 126, 131
Burma 58
Ceylon 17, 59, 84
Chile 131



China - 59, 176

Congo ’ 34, 170, 228

England 111, 209

Equador 131

Germany 218

Ghana . 9, 100

Hongkong 59

India 16, 58, 59, 70, 71, 74, 76,
8%, 172, 176, 197

Indo~China 58

Indonesia 17, 58, 59, 207

Kenys ’ 133

Laos 17

Madagasca - 81

Malaysia ° 717, 58

Maxico 13

New Zealand 8, 140, 184

Nigeria s

Phildippines 56, 68

Rhodesia o 235

Singapore 58

South America 59, 176, 220

Sudan 209, 217

Thailand 17

Trinidad - 16

U.S.A, 17, 58, 69, 110, 113, 129,

138, 141, 1ko, 178, 180, 192,
238, 241, 2k

Vietnam 17
Ecology Africa ' 190
' ' ' India 185
Netherlands 142
Pakistan 62 '
Surinam ' 221

- 03 -



U.A.R. 79

UoSeA. ks, 47, 51, 226, 257
Economics Africa - 17
Ceylon ) 17
England r 111
Indonesia 17
Ttaly 109
Laos 17
Malaysia ) 17
Thailand» 17
UeSeh- ) 17, 109, 178
Vietnam 17
Genetics U.S.4h. 22, 150, 237
Gibberellin see “Utilization®
Mechanical Control Africa 103
Assam 68
Bengal ) 68
Germany 2186
Indonesia 134
Kenya  ~ 134
Laos L 155>
Madagascg ”. g1
Pakistan 63
Panama 104
Fhilippines 68
Tankenyika 21%
. Thailand 155
U.S.A. 112, 113, 179, 191, 240,
) 2h1



Physiology see also "Botany® and "Genetics"

* Africa 190
Congo 33, 3h4
England 130
India . o, 163, 173, 204
Sudan 61, 158
UsSaAe 23, 25, 43, 113, 138, 146,
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