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STUDIES ON THE INFLUENCE OF WATER POLLUTION TO
THE GROWTH AND YIELD OF THE RICE PLANTS

1. The Influence of Waste Water from the Pulp Mill Factory

Matsuo Minam1 & Takeo Tanicucut
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Rtz ZeRARBRBOWHMIZBULTIL, Sp v
7 EE RS O IR AT 5 AR B DV Tt
T Xiewy, TEHLWIK, SiMmiER Y
FEE D, BEROEIMERS e S Uiz Mk
HacioMpELENB BB, TOFF TS
Ca ORI AIVERIE LTV %,

DFEIZ, FEMADOBODIEROBMILEEIZ
LEFTRF OV CHEHRT S L, BODoOWm:

WMLy, BBEKOCODMMIREAL LS
BITEHR OB AT AR AR L T 5,
B O DA &EMIZ X ZELETERBIZHR S i
BERTH LY, HTRMOUELRTLOTHS
ZERFH LAY, KO BO DM AL,
WMAR, WARAKAND 0, AR, AR R~
HHNBUEL 5 2RI BME R, OB
DR Eh DL DL E LB D, EAHRER
KDOCODfH#*4T1, BOD 50ppm (COD200
ppm) LLRTiL, ML X 0 REomasmRaR
TN L AL, BAOHIFAYBHEEN L Z LM
S Mo B

Ca, Mg 7 EOBRBEOMIMZOVTHRS &,
BIKOSTHFHRMA ST B ODKOHEEIZ X b,
TS pHIZET LT3 L Bbh, Sp -
A TEERDOFREE, HH L 2mcERIhic
HIREY'Y SO A T, JH @i L,
Ca, Mg OEBRIMREI Rz B 5N 5,

Fe oMMz -1 Tk, Fe (x/KH 44
OBILETRICHE T BB 2L T35
2%, HUEh DIETF L & LIz MEEOm 381 #
el vBRLICLDEFS bR D, - DM
B, 234 7TNHKICHIET 5 B O D offlitk
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OMERIZ X b Fe AR LT HirnEreso®
LDEELHBRND,

X HIZTBOD 200ppm (COD800Oppm) T, &5
EOBRMMNLL, $1-BBEAKDOCODMNFELL
KTHo o 12, SORMEFRMOBRL £
sl FEZ bR, FOH-EINL, Tre=T4k
RfL e <, SEEMNNMEB L Lo L X
habe

5, BODfUZ 2 CEERAIKE LTORE
ELRE, S 7Tk R Bz 5 T
Wik & LCERIThE, Ca, Mg, Fe o
MMM A S h, oM, ERLEET S
WREESAH Y, CHOHELHEE THE, BOD20
ppm (C O D 8oppm) HERA IRk &L L TRR &
Hmahi,

2. kDD (BTbi| opE

-z, T2 Fbizl (1, $ROTTERHMLTA
7EREEHOK, #UTTFKA EMHEA LK RIR
i, BERE, WRES/c MR ESIA RS LT, #KER
WiOBES X » TR Shi ek 1F
D, =W EREHIEHDIREHNTL LA
THBREINILOTH B,

FEBICHB LA (2 TFbic] ir, - 71
HEKFE A AU R AL W BRI D A 5 4 4
THhbe, I EHY 1L, [AFbi-] OFEEMA L
U CEBESME, F#s, BEOHREHIEHRTH
B EhHhtF, ORI A4 ADOENHEE Geotri-
cum candidum 2ME&EI & e, 22 BHELE LT,
1) -4 7Kk o pH 4 4.5 ~ 5.8 1% T
Geotricum # & teRIRE CRHEE ORI LA
DKEBSTO MIEHIZILBEH o 2) MO GR
Jem 150ppm) EE HA TV, 3) S 7L
sk B OD 300~700ppm, COD 800~1,500
ppm ORI TEARD 2~ 3 5Ll
54, M D HHE A < T, Sphaerotilus natans
PMET T IS RFRHOBENABMY ., LY
LT\ %,

—%, TFHici, BFILGCAWL, v TIH
Heair R OACHRE h pH X B LT &
fo ), HiomEEEs >+ £ H, Sphaerotilus na-
tans DOIFLEHNLO W, CO2HFHD (2T h

k) ORFRER, TR EIOZERY, £k
HoXR, S5O, HoKh O
IZE DL DMTbhbins, FTOKMZEL S
BB RFE VLB ILS,

Geotricum candidum oSz 7% 4655 I 4
(%, BULTER® {2k », k= FOiFRAITIKE R
RIT, TSR TVD5, BAfEOLE S,
FKERIZ s LIE TR B b hvieh o o

{4t | BEERAOKRRIZ B XIETIREB, +~
OEATTHRLEORMICLDLENKREL O &
'k, MEORMTHOLIMZ IR WY, ol
AL L7 SR AKBoETTHEE L, STER, 5
BARRA A L H LT &), REBICH T
LEIB S T D, fods, IRMoKEIZT 5 1#5%
gig s L TABND [Tt ] OMAIELTT,
BRI A0, B D NIk O
ETFHOBMIIL, #o PEBTIIETT (¥
2o | WImz b HBAT AR S RS, HIT
3f£ﬁ‘o 7o

—%, (& Tbic] OFMT X D INHETT 2480
Hxh 5o T, - Eh off\ . C 2234
LCwhER bhaa, BAY L, KB O
Eh, pH roKIHAEHIOE 1 gk LT, 0%
1 R B RET RSV KR &R X
L2 L wBHT B, FWIEY k, HFGETT
T hERIhAEI S ETRE LTERBL,
KRGO EABH B 2D I DT REIRIR 0T
Wsko> Fel gftiz Mgt 2, Fe!' pio gtk
HTFOREED, £, ki DER LA
W RCIE Y £ LB ), BRFZED
KRR O BEH{ETRHRE LTUD, LichsT

TaFite] BAKOMHAK LD [HFbhicd o

BRI, - Eh oS FAVMRHEX h, HB1H#
HWoLmrwm® LT, MoFBESETL, o
EE, PBETTYELE LD LHERETE S, *
7o, M5 PR R & TS T > ' = TALEAME
HEhT, HRORBERBEIIIRGT LD, %
O, KT SBARAERERY RLILDOERE
i %o

FaTintc ! ORI - O FATTRK DR HKin
MB LD &, KBOEIFHMTIL L 5 KOS
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g, WFOEXoKEHT, 1~3ppm T
BBV L5, —F, KERROFHEHIDL LA
AR L, JKBEHHT 2 7m0
PHELT, TOMRFLELE, kKOS
e LT 15ppm EHERTE D, L L&y b
BRBRELETCLL, KBOMK, THAEHIBEE-&
eh, B, MRS X B BFUIAM Ll
¢, FOMBBHIT —ROITPTH~IITIERIC
T EBbh 50T, RO LR
BEZ DL TR S S ISR D28 5o

V B -

2 7 T KIS RRE T 5 KB E KB 4
Tz b LETREZoW-T, #iEXKOBOD
BEO, T&Th] e oMER 2+, R
kb, P, BN LcHRYZENTLIERD L
B hTHb,

1. B3R L7 Sp i 7 FBEEHIIRARETB
OD, CODMEH®»TKRTHH, BHEARLZ
Vo LIt T, ShEFHRLAHEKEIBOD
IR E & PH IR, SUHTEEEI AN » WK
KO CODHUEBODHD 4B TH » 120

2. Bt L7 Sp v TR O KIS A T 5
HEAIRTIHS AT H I X TE LT, L
AL, WHEED BODREOHIIZ L » T, KD
ETAPRE L LAETRIFTH - 2205, ETHD
SRS B HAYHIR) T 2k, AHIZ X D 2 DM
MFEFEIZ 7 5 22 WEIZBOD 50ppm (C OD200
ppm) E TIXMIMOMFEI LR L, ThDl Tt
CETT A MM AR L,

3. BODMEGHIEKDMRIZL D, FoAf
WS oB LM OREY 53, o8 s
BREE S 7o b, BRI ORITHEGIFTO R 1N L
720 ¥z, Fe, Ca, Mg &0 &EWBRAOMBIULHE
L<, o, EMex Rl in Ll
bHiriss

1. 27 TPk R AR & LTH4: L 2

[&xPbtc] RRFETREL L, T »50%7 <
Ax, Tre=TILERILS, [AThHi)l O
BN &b FHULE T 0, IKEE O MIEILETY

T Do L UM BRSNS BT
ETeBed, KBOERERIFMADO S E
koREE D K, £TRE, ZWFARY %k
L, B KASRET CIITERROMME L 105
L7

5. [&Fblc]) STARKORE L RHEOK
WL TEbx, TOLARMRICHTHE1S
LB &, #REKOSIMBEEE LT 15ppm {3
Bﬁgfé: /@\ibih f:o
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Summary

‘The authors examined the influence of water
pollution from the pulp mill factory to rice plants.
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In this experiment, the density of Biological
Oxygen Demand (BOD) in irrigation water and
amounts of the slime were adjusted. The rice
plants were cultivated in pots with these waters.

The results obtained from this experiment
are summarized as follows :

1) The sulfite pulp waste liquor which is
used in this experiment, was very acidic and
had high BOD, moreover it was rich in nitrogen.
Therefore, the pH in irrigation water adjusted
by dilution of that liquor, showed low level
related with BOD level. The nitrogen contents
of water increased according to the density of
BOD. The Chemical Oxygen Demand in the
adjusted water was four times much than BOD.

2) In the case of this experiment, it was
not showed that the sulfite pulp waste liquor
affected the rice plants directly.

By the irrigation of high level BOD water,
the rice plants grew good in the early stage.
Instead, at the later growing stage., the rice
plants showed a tendency to autumn decline.
The continuous irrigation by this water every
year caused poor growth of the rice plants from
the early stage.

The yield of the rice plants increased accord-
ing to the BOD level in irrigated water for
50 ppm (COD 200 ppm) and over this concent-
ration, it decreased the yield of the rice plants.

3) The irrigation of high BOD water prog-
ressed the reduction of soil, which was caused

by reducing matters such as organic ones. In
the leaching water, the amounts of reducing
matters were increased by its irrigation.

The inorganic elements such as iron, calcium,
magnesium leached away extremely. Therefore,
the acidity of soil increased, and so hastened
the deterioration of the soil.

4) The slime developed in the river, which
was polluted by the waste water from the pulp
mill factory. The slime was rich in nitrogen
and a half of the dry matter was organic. The
amounts of ammonification of the slime were
considerable.

The irrigation of water including the slime
hastened the reduction of the soil and delayed
the growth of the rice plants in the early stage.
The other hand, as it also was addition of the
nitrogen to the soil, the rice plants achieved
an elongation to the height and the increase in
number of tillers and prolonged the vegetative
growth.

Under cool weather conditions the irrigation,
including much slime, increased the rate of non
~ripened grains.

5) It may be all right to consider the effect
of the water which includes slime on the rice
plants, to be like that of the water contaminated
by nitrogen.

The critical concentration of nitrogen in the
water was found to be 15 ppm in this experi-
ment.





