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Little (1968) and Boyd (1968. 1969) 
emphasized the food resources that coulh 
possibly be developed from native popu-
lations of vascular aquatic plants. The 
utilization of aquatic vegetation as a 
raw material for leaf protein extiaction 
represents a new source of protein for 
human diets. Aquatic weeds could also 
be used extensively in livestock ra-
tios in many areas. The use of aquatic 
macrophytes as food plants is olviously 
important from the standp)oint of alle-
viating food shortages in certain Rea-
ties. Furthermore, aquatic weed 
growths frequently interfere with the 
utilization of aquatic resources and 
waterways (see review by 1oim, Wel-
don. &LBlackburn, 1969). In many in-
stances chemical and bioiogical control 
of water weeds is ineffective (Boyd, 
1971) and management procedures in-
vol\'ving mechanical removal of plants 
may prove necessary. These Plants 
should then he used as food to offset 
the cost of removal. 

Vascular a(iuatiC plants may also be 
an effective means of stripping nutrients 
from excessively eutrophic natural 
waters or from ellluents (Hasler, 1969 
Steward, 1970 ; Yount & (rossman, 
1970; loyd, 1970). These plants should 
also he used as feedstull's 

Relatively few studies have been 
conducted on the utilization of aquatic 
weeds. Ittle (1968) listed 50 papers 
on the subject, and only a few rel)orts 
have lee lpublished since his cOmlila-
tion. 1)uring recent months interest in 
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use of these plants for nutrient removal. 
The need for aquatic plant management 
as opposed to the eradication of water 
weeds with herbicides is receiving in­
creased recognition. Studies and appli­
cations of aquatic weed utilization and 
management will require information 
on chemical compa)sition, nutrition, pro­
duction, and ecology of aquatic plants. 
Data on nutrient relationships in 
aqutatic environments will also be 
needed. Appendix I includes references 
to papers on the subjects listed above. 
This compil'ttion is obviously not a 
complete bibliography of the literature 
on vascular aqutic plants. However, 
these selected references wvill be useful 
to research workers. 

Appendix I does not include refer­
ences to chemical anl biological control. 
Reviews by Greenwald (1956, 1957), 
Nall (1961), Lawrence (1962, 1966) 
and Little (1966) can be consulted re­
gar(ling aquatic weed control. 

Studies of the vegetation of swamps 
and marshes contain information on the 
natural history, of species and con­
munities of aquatic plants which will 
be useful to those interested in man­
agiiig and harvesting the plant produc­
tion of wetlands. No attempt was made 
to include studies of general aspects of 
wetland plant communities in Appendix 
. lowev'er, Iialers by Wright & Wright 
(1932). Penfound & Hathaway (1938), 
Penfound & Ifall (1939), iall & Pen­
fon 1939 1 Egler (1952), Pen­

the itilization of' aquatic plants has il- round (1952) an(d Loveless (1959) can 

1'ctased, particularly with resl)ect to the 

),,parlint ,'i 'i ishri..: anl Allicd Aqua-
Agricultur'l lNiLrivia Station, Au­

.,.1 [!ivvrsit\, A ti brn, ..\lahaia. 

Suliitted I'or
publication February 19, 1971. 


serve as a starting point for a review 
of' this subject. 

('ul'm'ent inr'olm-matioll rega'ding ol­

going r'esea rch of nialy aspects of 
aquatic l)lant biology call be found in 

7.1 
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the Newsletter of the Association of G. E. Hall (ed.). Reservoir Fisheries and 

Aquatic Vascular Plant Biologist. This Liniology, Spec. I'ubl. No. 8, Annr. Fish. 

on request Soc., Washington, D.C.
newsletter will be provided
to the editor, Dr.C. P. McRoy, Institute Egler, F. E. 1952. Southeast salin Everglades 

vegetation, Ilorida, and its nianageenot. 
of Marine Science, University of Alaska, Vegetatio 3: 213-265. 

College, Alaska. Current bibliographies Greenwald, I. 1956. List of references on 

of aquatic plant literature are included control of aquatic plants including algae. 
Bull. Chipllman Chem. Co.in Benthic, Macroinvertcbrates and 

Pcriphyjton, Sclect an)d CU))rcnt Bibli- . 1957. Supplement to the list of refer­
. ,(s filn control of aquatic plants ilhIui­

ographics. This bibliography has been ing algae. Bull. Ch iporn: (hI. ('. 

published annually since 1965 and can Ihall, T. F. 1961. Principhs of aquatic plant 
be obtained from the Midwest Bentho- control. Adv. Pest Control les. 1: 211­

logical Society. Weed Abstracts, Pollu- 2.17. 
tion Abstracts and Eutrophication Al- --- & . T. i'efund. 19:2). A phythsorio­

logical analysis of a cyress-guill swamp 
stractsare especially valuable abstract- in s0Jitleastr('I l.ouisiana. Amr. Midl. 

ing journals for workers interested iii Nat. 21: ::78-:295. 
the utilization of aquatic plants. The -. & -. 191:. Cy press-gun: '( 11liti's 

Weed Science Society of America has nil illthe Blue-(;irth Swamip nar SIla, 
Alahama. Ecology 2-1: 208--217.active aquatic weed division and the 	ab-

Hlasler, A. 1). 1969. Cultural cut rophicatiln 
stracts anid proceedings of national ind is rev(rsilde. Bioscien.e 19: 125-1:,1. 
various regional meetings should be con- I-l, I.. G., L. W. Weldon & 1R.1. Blackburn. 
stilted. The Hyacinth Control Society, Aquatic weeds. Science 160: 699-7,9. 
P. 0. Box 9087, Fort Laude; dale, Lawrence, J.M. 1962. Aquatic herbici(h, data. 

Florida, 	 publishes the proceedings of Agric. Handbook. U. S. Ilept. Agric. U. S. 

M- Gov. Printing ()iflee, "Washington,I).C.
their annual meeting (Hiacinth (

ti. 9(. Aquatic we,.ed control ilfish polls..Rfeecet

,),()I J.). Reference to this publication In: F.A.O. Symposium on Warm-Water 

will be particularly valuable to workers Pond Fish Culture, Romo. 
in the souitheastern United States. l.ittle, E.C. S. ;sa, Hanlbl,,l{ ,f utilization 

of aquatic plants. F.A.(0., Rome. 

1968). The coltrol f ater i -.eds. Weed 
Acknowled-nieiu1 Res.8 : 79-105. 

Thanks are extended to J. B. Gentry tiveless,C.M. 19.59. A study ff1 thl.vegeta-

Finan- .I:1-9. r 1 1
for criticizing the manuscript. gy 

cial support was supplied by Contract Phinfouil. W. 1'. 1952. Slouthv-n sw;amlps and 
AT (38-1)-310 between the University lmarshes. lh. lev. 18: .lI);. 

of Georgia and the United States -- & E. S.Hathaway. 1!):hS. Plant 'oimniu-

Atomic Energy Commission. nitiis of the marshlands f souiltastirn 
I.ouisiana. IEcl. M ogr. 8: 1--5;. 

- & T. F. Hall. 19:19. A phytosoviohfgical 
Literature Cited :mnalysis of a tupelo gui:: forest lealr 

lluntsville, Alalama. Ecology 20: :258-
Boyd, C. E. 1968. Fresh-water plants: A po- .::(; 


tential source of protein. Econ. Bet. 22: Steward, K. K. 1970. Nutrient removal po­
359-368. tentials oifv-arious aquatic idaits. Hya­

-. 1969. The nutritive value of three spe- 1inth C'mtrolJ. 8: .1-25. 
cies of wvater weeds. Econ. Bot. 23: 123-

Wright, A. 11.& A. A. Wright. 19.. Thu
127. 
hahitats ai compoisition of' the vegetation1970. Vascular aquatic plants for min-

G'orgia. Ecl.eral nutrient removal from polluted wa- of (,iinkee Swamp, 
ters. Econ. Bot. 2,1: 95.-103. 	 Mng 20- 232 

- 1971. The limnological role of aquatic Yount, I. I., & R. A. Crossman, Jr. 1970. Eu­
macrophytes and their relationshi Ip to trophicatoll control hy plant h:arvesting. 
reservoir management, pp. 153-168. Jo: J. Water Poll. Control Feld. 42: 17::-18:. 
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Appendix I 

1. Allen, S. E. & W. 11. Pearsall. 1963. Leaf 
analysis and shoot production in l1h "ag-

mites. 	Oikos Lt: 17(-189. 
2. 	 Allenhy, K. G. 1967. The manganese and 

calcium contents of some aquatic plants 
and the water in whici they grow. Ily-
drohiologia 29: 229-244. 

3. - . 19(;8. Some analyses of aquatic 
plants and waters. Hydrobiologia 3'1: 
,86-490. 


4. Allsopp, A. l.am and water forms:19(5. o 
physi'dogcal aspects, p. 12:(-1255. hI: 
V. Rubamld (ed.). Enc yclopedia of 

Plant lhysiology. 15. Springer Veriag, 
Berlin. 

5. Andersom. l. Il., 1. G. IBrown & R. D. 
Happl'v', 19(5. Miineral comprsition 
of Eura:;ian \Vator Milfoil, 11yritipll-
111m sl/U'iii I.. Chesapeake Sci. 6: 
68-72. 

6. 	 -, ..... 19(6(. The m inerda 
content of .1)!qriohlloi Spirottun L. 
in relation to its aquatic environment. 
Ecology .17: 8..-.(;. 

7. 	 Arbor, A. 1920. NVater plants: a study 
of aquatic anigiosperms. Uliiversity 
Press, Cailbridge. 

8. 	 Bailey, T. A. 19(15. Commercial pessi-
bilities of dehydrated aquatic plants. 
Proc. Soutli i Vii Conf. 18: 5,1:1-Weed 
551. 

9. 	 Barber, 1).A. 19rI. Gas exchange be-
tw'ii EqOistinm linsii ati its vi-
viroment. J. Exp. Bot. 12: 2-1:1-251. 

10. 	 Bedish, J. V. 1967. Cattail moisture re­
quiremtnts anid theirisign ifica nce to 
marsh nanag('ii'letll. Aiori'. Midi. Nat. 
78: 288--:0. 

11. 	 Bermana, T. 1974. Aka i '.inhosphatases 
and losphorus availability in Lake 

Kinmieret. l.iinil. ()ciaiiogr. 15: 68-
67-1. 


12. 	 Beuatowi cz, S. 1!9(;:. l)ynamika flory 
navuil(' iwe ,Jzi''.'.(Arklickim. Po-

ski. Arihiwuni IHydroliiologii 11: 1.15-
15(;. 

13. - 1965. of mowing oi the. E1f'('(ts 
ocC'uiireni'i' of m':'ilvhyti's in the Ogal 
Maly lake. Arta 1llh'iili)l. 7: 71-82. 

1.4. - . 19(9. M;i'rihyt('s in the L.ake 
W\rniak and tli(iii' (.'hciical coilposi-
tio. Ekologia liilska --- Sia A 17: 
,1.17-417. 

15 -- , E. I iczyliska & .1. Rlizieji. 19C8. 
The hi'liass iif mllaiiilhyte's in l.ak:' 

iiiardwy. Bull. Ai'ad. l*'l. Sci. 16: 
(25-629. 

16;. lishai, 1t. . 1962. Thi water character-
is)it: of the Nile in the Sudan with a 

note on the effect of Eichhornia cras­
sipes on the hydrobiology of the Nile. 
Hydrobiologia 19: 357-382.

17. 	 Blackburn, R. D., P. F. White & L. W. 

Weldon. 1968. Ecology of submersed 
aquatic weeds in south Florida canals. 
Weed Sci. 16: 261-26(1. 

18. 	 Bock, J. H. 19(69. Productivity of the 
water hyacinth Eichhoriia crassipes 
(Mart.) Sols. Ecology 50: 460-464. 

19. 	 Bourn, V. S. 1932. Ecological and 
physiological studies on certain aquatic 
angiosperim s. Cont. Boyce Thompson 
Inst. 4: 125-49(6. 

20. 	 Boyd, C. E. 19;7. Some aspects of 
aquatic plant ecology, ).114-127. Jo: 
Reservoir Fishery Resources Sympo­
slum. Univ. of (,orgia Press, Athens. 

21. 	 . 1968. Fresh-water plants: A po­
tential source of protein. Econ. Bot. 
22: :159-368. 

22. 	 -. 1969. Production, mineral nutrient 
absorption, and1iochemical assimila­
tion 	 ly .11stic;,io 'ricoa and iter­

mootliero il~horoihisfl' k, H.d,qob&J. 
22. 	- . 1969. The nutritive value of 

species of water weeds. Econ. Bot. 23: 
121-127. 

24. 	 - . 1970. Chemical analyses of some 
vascular aquatic plants. Archiv. ly­
drolbiol. 67: 78-85. 

25. 	 - . 1970. Amino acid, protein and 
caloric content of vascular aquatic 

nmcarophytes. Ecology 51: 902-9)6. 
_2. 	 . 1970. Prduction, mineral acumu­

latiii and iginneit concentration s in 

l Si rTIMlot il 51andI: 2c5i29­
t'iis. Ecology 5]: .)0. 

27. 	 ---. 1970. ', ascular aquatic plants for 

mineral nutrient ':iivaI from pol­

lited watiers. Econ. 	 Bot. 24: 95-103. 

28. - . 1971. The dynamics of dry matter 
and 	ciem ical sulstances in a .1mprus 

tfsii1s popuIatim. Amer. M idl.Nat. 
86: 28-.15. 

29. 	 --. 1971. The limnological role of 
aqua:v macrophytes and their relation­

. 

sli, o r't'servoir managenvmeit, pp 152-
I18. li: C. E. Hlall (i'd.). Reservoir 
Fishiries and l.imnolgy, Spec. Pull. 
No. 8, Amer. Fish. Soc., Washington, 
ID.C. 

:11). . 1971. Further studies on produc­
tivity, nutrient and1pigment relation­
ships in Tylh lotifolio populations. 
Bull. Torrey Bot. Club 98: 1.1.4-150. 

:1. ----. 1971. Leaf pIrotei-1 from aquatic 
Ilants, pp. ,14-49. 1,: N. W. Pirie 

(ed.). Leaf protein: Its Agronomy, 
Preparation, Quality and Use. TBP 
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Handbook No. 2(0, Blackwell Sci. Publ., 
Oxford. 

32. 	 - & L. W. Hess. 1970. Factors in-
fluencing shoot production and mineral 
nutrci ent (voels in Tph t~t iI'jlit,
Ecology 51: 296-300. 

:33. - & I). If.Vickers. 1971. Relation-
ships between production, nutrient ac-
cumulation and chlorophyll synthesis in 
an Elftchtris ftd(pitatiata polula-
tion. Call. J. But. 49: 888-888. 

:14. 	 Bray, J. I. 1962. Estimates of energy 

budgets for a1 Typ/lt (cattail) marsh. 

Science 136: 1119-1120. 


85. 	 Bristow, J. Al. & M. \Vhit(ombe. 1971. 
The roll, of roots in the nutrition of 
aquatic vascular plants. Amer. .1. Bot. 
58: 8-1M. 

"6. 	 Burkholder, P, It. 195;. Studies on the 
nut ritive values of Sptrtittt grass 
growing in the,marsh areas of c ,astal 
Georgia. Bull. 'l'orrey Biot. Cluhl83: 
:3327-13-1,. 

37. - , L. M. Iurkholder & J. A. Riveto. 
1959. Si-me chemical coilst itueittsttf 
turtle-grass, Thhtlassji tc~s/itdititt. 
Bull. Torrey lot. Clul 86: 88-9:1. 

:38. 	 Chadwick, MT.J.& AT. Oblid. 1966. A 
comparative study of the gtrowtl of 
Eichihmif (rr.'.sipcs Solms. :ttd l'istit 
stht-iot.s L. in water-cultuts'. .j.Ecol. 
54: 563-575. 

39. 	 Chapman, V. J. 1960. Salt macsh's and 
salt deserts of t lie world. Ilttr's('ietce, 
New York. 

10. 	 & C. A. Bell (ed.). 1967. Rotorua 
and Waikato wate' weetds: iroblems 
and the search fotr a stlutio.. Dept. 
Univ. Extension, Univ. AutlIand, 
Auckland, New Zealand. 

41. 	 Conway, V. M. 19.10. Aera'titn and plant 
growth inwet soils. Bet. Rev. 6: 119-
16 :1. 

'12. Croger, C. R., F. M. Farr, E. Castro &J. R. 	Couch. 196:3. Thle pigqnen-ting 


value 	tof aquatic C etilig plants. POtW-

try Sci. 42: 1262.
43. 	 Davies, G. S. 1970. Produitivity of mac-

rophytes iii Marion I.ake, British Co-
lumbia.I. Fish. Res. flt. Ctn. 27: 
71-81. 

44. 	 )avies, H. R..1. 1959. Effects of the 
water hyacinth (Eichhrj(icra.sipcs) 
in the Nile V: Iey. Natue 184: 1085-
1086. 

45. 	 Donsrlaar, J. Van. 1968. Watv et a n( 
marsh plants in the artificial Broko-
ponds ILake (Surinam, S. America) 
(lurinig the first three years of its 
existence. Acta But. Need. 17: 18:1-
196. 

46. 	 I)ykyjov/t, )., J.P. Ondok & K. Pfilbifi.
 
1970h. Seasonal changes in ptroductivity
 
and vertical structure of reed-stands
 

(WhIIru'mitcs cimmito . Trin.). Photo­
syntheti ,I :280-287. 

17. 	 -- , K. Vbr & K. Ptfi~h. 1970. Pro­
ductionl and r,,t/shoot ratio of domei­
nant i've'dswainp sl1eeies growing ill 
outdoor suomo'.:' hytlrltonic cultures, 
pi.101-10-.. 1,,: Productivity of ter­
testrial ecosystms. lT-'IPAIBI' Re­
port No. 1, l'raha. 

,18. 	 Ed wardi Is, It. 1969. Sot ne effects of silta­
tatitm u0l l aquat Imacrolihyte vege­
tation in rivers. 1lydroliologia 34:
 
29-27.
 

19. 	 Edwards, R. W. 1968. Plants as oxy­
gtiators in rivers. Water Res. 2: 
2,13-24E. 

50. 	 - & M. Owens. 196i0. The effects of 
plants til rivetr contlitions. I. Summer 
('rops and estiiates of not productivity 
tf tnac(rophyttts illa ,Italk stream. .1. 
Etol. 18: 151-1(;0. 

-I. EY'les, I).E. & J. td.ohertson,Jr. l1968. A
 
guide and key to the aquatic plants o.f
 
tlhe sttuthleasterii Unite States. U. S.
 
lept. interitir Cir. 158. U.S. (;oN. 
Printig ()flice, \ashington, D.C. 

52. I"assttt, N. C. 1910. A manual of 
aquatic plalts. Univ. of Wisconsin 
Press, M:tldison. 

51. Fish, (. It. 19(;::. onObscvatittns ex­
essive weed growth in two lakes ill 
New Zealand. Now Zealand J. Bot. I: 
.I10-118. 

5.1. 	 & G . M. Will. 1966. Fluctuations 
in the chemical comltosition of two lake 
weeds from New Zealand. Weed Res. 
6: 316-:.1' 

55. Fitzgerald, G. P. 1968. D etection of lim­
itiig oi- surplus ittgen in algae tnd 
a ti oc su p s . itr oe 4 : Ml 126a. 
ttuttic weeds..1. Ihvctd ': 121-126.56;.-. 1969. F:ield and laliitratory evalua-

Iions of io says foi nitrogen and
 

1)hosl]horis wit(:algav and aquatic
 
Wo(Is.w- I.ii1nl. Oc,,a nt1gr. 14: 206-214. 

5- . 1969. Soimie factors iii the cometi 
titn or :ttagonism aitong bacteria, 
algae and aquatic weeds. J. Phycol. 5: 
:51-:359. 

58. -. 1970. Aerohic lake muds for the 
te'lovl of Iflilosllorus from lake 

waters, limnol. Oceanogr. 15: 550­
555.
 

59. - . 1970. Evtluations of the avail­
ability of sou r,.,sof nitrogen and phos­
lhorus for ,1.Phycol. 239­Jl~ae. 6: 
247. 

60. Forsberg, C. 1959, Quantitative sam­
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pling 	of subaquatic vegetation. Oikos as a possible source of forage. Science 
80: 531-533.10: 2"3-240. 

11. -. 1960. Subaquatic macrovegetation 75. Goulder, R. 1969. Interactions between 
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