B TR E - $19% - 1983(Proc. of Environ. & Sani. Eng. Research, Vol. 19, 1983)

(13 &7 4731 DR BB L RBHIRIUEYEICE T 2 BT

ERICHEFELODNWT —

ANALYSIS ON GROWTH RATE AND NITROGEN UPTAKE CHARACTERISTICS
OF WATER HYACINTH
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ABSTRACT ; Water quality purification using water hyacinth,Eichhornia Crassipes(Mart.)
Solms,has attracted from the point of view of energy cost on wastewater treatment
systems. Water hyacinth,however,is originally a subtropical flora. Therefore it is
necessary to investigate the applicability on temperate climate as Japan. The purpose

of this study is to investigate the characteristics of nitrogen uptake and growth of
water hyacinth on the temperate climate conditions. Rates of nitrogen uptake and growth
were measured in cultures of water hyacinth growing outdoors in continuously flowing
nutrient solutions. Either NH,Cl or NaNO3 was added as the resource of nitrogen in
nutrient solutions. Maximum growth rgz%_%8§stant kpax was expressed as an exponential
function of air temperature,kpsy=ale -1.0]1(1/hr). This model is a nonlinear
function,because experimental results were analyzed using a nonlinear parameter esti-
mation program that employs the method of Gauss-Newton least-squares. As the results
a=0.00623 and b=0.0326 were obtained. An empirical model of nitrogen uptake rate of
water hyacinth was simulated by the Michaelis-Menten equation with Vj,4,the maximum
specific rate of nitrogen uptake. The total nitrogen uptake rate was caliculated by a
mass balance equation with nitrogen in each culture. Half-saturation constants were
estimated to be 0.650 mg-N/1 in the case of NH,Cl as nitrogen resource and 0.893 mg-N/1
for NaNO,. On the other hand,the yield coefficent of water hyacinth was 0.0279mg-DW/mg-N
when NH481 was used as the nitrogen resource.

KEYWORDS ; eutrofication, water hyacinth, nitrogen uptake, growth rate.

1. @3UHic

IR ERBIUCKT T ZHEE L L TR OFESRIATNTLEH, 71741 BLEYF 7972 E
OKAKED E KBRS TDDEDTH D, &Sy &7 14744 (Eichhornia cra-
ssipes (Mart.)solms) ZEFHIVH « HD A A A< ROBEPHESTHZH LR T 7~ 1 4
AT FAF—JFEEUTHETELERLICED . KEY 2F AQT RN F—a 2 IRBEP O BT
HahTde L LABE K54 74113708 BREEOKEMY ThH D 1o bHEO X 5 7l
HOKBEDE & TEOBREAMIRY X7 55 DU NIARO b L U TOBERGIRETH L IS DT
LAEREMBEEINTUV Lo &I, DHEEOEEL LUED L 5> REHROL & TORERE L REE
IBINEEI TIE DL T ARBR S % L BEh T Do

AT —E RO ERCARE T AR EBREEBL . AT 1T A 1 OFERES LUEERK
IERERIC R 2 SR & NCERBEOFBIC SOV TRHE M oo o ChOORTORELER L
K54 T 4 A DREFHERE L OERRIEEROERbEH A0

2 . EBRHE

2.1 HEBOBE

SHEBR OIS FE— 1 IR T AT 4 T A DOEEIRun 1 ~7 T Y =— vy ANTKRE =~ bR

* [K B A% Hiroshima University

—109—



— N U b e = — 2 Bn 7 & (REE25 on & & D5 om BEHIA
TR7 2 VAMBEOBROTAF Y 7ee'L YBDa o7+ (Rt 4éomX 30cem. BEEX 26 cm BEHIZS

Run 8~18
#319

825 ¢ ) ZACTITU,

ZRELURESZHEBLU -, HRSHORMEOREIT Run 1~7 T & 1 <~ 2 CEBREF OB £

45 EICk DT Run8 ~18 TIREEF

Table 1 Experimental codition

CTERCT oo . BHbtiG £ v 2 0~

v VidBHEE i iz 2 Ckickh. —H%h o
WMBICEBLEZ NI 5 U B—113 Run
1 ~7 TR BRENOEREEOEME TH S
D, BBk 0. Bibfithe 4 > 2
BLUKF4T7A1LNOR 7 ARKEHITRE
==y — b TEO, BfiEr . -l E
BOLOEHAVW, Run 8~ 18 %% 256
B FRBEIC LTI - 20

BEREREHE & U T3 F— 2 WO U - B hiC
NH, C1HDNNINaNO ZHEEHLE LT ER
WML 0EMWIe F/20 &5 14T 41D

HRARIGEEZ TR 6 0~100g &5 L 512

FNETNFEL oo e ARIZ Run1~47Ti3
30°CIC. Runb~7 T 20°CIcFhFh o —
N=y rEHNWTa b r—A L=y Run 8~
18 TlIKBER/EE . gRRETERZ HiE
UZo

Table 2 Composition of

basic medium

KC1 39.9 mg
MgSOA'7H20 123.3
CaClZ'ZHZO 57.7
FeClB 1.0
NazEDTA- 2H20 1.0
KZHPO4 112.3
Tap water 1000 ml
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Exp.No, EXperimental Nitrogen Input * Flow rate
*P-N0- heriod resource (mg-N/1) = ( liter/hr )
Run 1 NH,C1 2.26 0.167

2 = ” 2.26 0.333

3 wa~a03 4 9.71 0.167

4 ” ?2.71 0.333
Run 5 - NH,C1 2.46 0.167
é . 4 10.70 0.167

7 T ’ 20.70 0.167
Run 8 1082 ¥H,C1 2.574 . 0.184
9 85t ” 6.015 0.180

10 ” 20.456 0.148
Runl] 182 NH,C1 10.243 0.216
12 99~01s ” 48.493 0.218
Runi3 no addition 0.430 0.203
14 NaNO, 3.972 0.217

15 1o ” 8.03 0.211

16 99015 11.66 0.218

17 ” 19.268 0.215

18 ” 50.070 0.218

* Concentrations of N include inorganic
nitrogen originally present in tap water
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The equipment used for the
experiments, Run 1~7
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Fig.2 Relation between growth rate
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Fig.5 Experimental results on Run 5. (A): Change of mean air temperature
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