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The Effects of Electro=plating Wastes, Textile Wastes and Ferme-

ntation Wastes on the Rice Growing Stage in the Water Culture.
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Abstract

Studies on the electro-plating waste, textile Wastes and fermentatlon wastes used'
in the water oulture on rice were evaluated.

The results showed that a concentration of 256% of wastewater still had a marked
effect in inhibiting the growth of main roots and stems as well as the development
of fibrous roots of rice shoots. The higher concentration of ion in those wastewaters
may prevent the growth of rice through. osmotic effect andfor the direct effects of
specitic ions such as sodium, potassium, chloride. zinc. cupper in high concentration.
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Table 1, Chemical composition of electro-plating wastes (T)
used in the rice water and soil culture tests -

Sumplin ims IR
pH 6.3 73 1.7 7.3 7.5
Spec. cond. (umho/em 25°C) 659 572 3,280 462 441
Total Solids (mg/1) 440 348 1,670 354 400
COD (mg/1) 126 42 23 42 16
Cl (mgil) 120 100 233 a8 38
SO, {mg/1) 88 150 140 55 45
Ca (mg/1) 20 18 14 22 20
Mg (mg/1) 36 6.6 3.6 76 9.2
Na (mgf1) 70 80 500 50+ 0
K (mg/1) 18 4 5 4 2
Cr (mg/1) 1.59 5.00 0.90 — 0.50
Zn (mg/1) 70,0 8.00 4,00 3.00 3.00
Ni (mg/1) 4,00 1.20 0.50 0.50 0.50
Cu (mgf1) 0.30 1.25 1.00 0.25 0.24
= 7 TSRV A E AL » MBI 22~39 5 HE
LR (LB . 3Bhn 125~413 £ » GREAEER DN 6~9 £ » Shidin 128
()VBSEBKX : i Table 2, Water Qualities of Irrigation Channel.
m (& D pim o REBANLERSF » PH Sampling time oz4 | 1005
B T— A4 B KR RBR: » = H— B R !
RIS » HB=RAKER R RS - REE pH 7.7 7.4
BKE (F2) £R .- R EMEEEN2~13%» Spec. cond. (umho/cm) 267 236
H BRI 9~68 15 » GEEAEER T O B HEM A S K Total solids (mg/1) 205 236
=B IN 2~3.7 % 5 SR 10~T1 {2 » SEHISEH- Ci (mg[1) 4.0 42
FOKERBE o S0, (mg/1) 38 42
@Rk Ca ) (mg/1) 12 13
SRR BB (% 3) o BARMBRE _N° (mef1) 5 ?
Table 3. Chemical composition of textile wastes (F) used
in the rice water and soil culture tests
Sampling time %fg ??éé ??;x:,cl) %22 (l)g‘llg
pH 12,4 12.2 11,9 125 12,5
. Spec. cond. (umho/ecm 25°C) 8,020 5,520 8,730 9,510 9,810
Total solids (mg/1) 3,660 5,400 8,140 4110 4,200
COD (mg/1) 715 292 388 478 344
C1 (mg/1) 93¢ 500 1,660 556 646
. 80, (mg/1) 316 320 240 ' 340 335
. Ca (mg/1) 18 17 11 16 7.2
© Mg (mg/1) 20 20 9.0 12 30
- Na (mg/1) -~ 1,100 - 900 1,200 1,100 200
K (mg/1) 18 8.0 24 15 80
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.Table 4 Chemical composition of fermentation wastes (W)
used in the rice water and soil culture testes

N 0126 - o211 0311 0408 0419

Sampling time 1430 1025 1315 1015 1000

pH 20 4.2 40 40 4.2
Spec. cond. (umho/cm 25°C) 9,040 5,780 8,040 7,230 7,130
Total solids (mgfl) 5,920 7,060 11,500 10,800 10,400
COoD (mg/l) 11,000 5,670 7,180 9,700 8,210
cl (mg/1) 1,460 1,150 1,870 1,730 1,810
S0, (mg/D) 157 460 370 420 500
Ca (mg/1) 55 108 131 156 178
Mg (mg/1) 34 58 74 77 78
Na (mg/1) 200 180. 300 320 250
K (mg/1) 250 350 450 480 400
~171 £ o Table 6. Test of treatment effect on
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$ERIN 23~T7.7T f% » L35/ 28~65 £% » ghighn
25~42 & » gHEINfE 100 L F o
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RIS REEEEFR 2R TR BTR
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BB EHKE (R 8) (R 9) (& 10) &84

(Analysis of variance) &&EEB4 :

Table 5. Results of germination of rice grains
in sponge bioassay irrigated with three

different industrial wastewater.

Westewatou and
Treatment concentration
P check
T w .
Result ™| (1309 | (100%) | (1009%)
Germinant 38 34 1 40
Non-germinant 2 6 39 0

Table 5,
comparison X%-value
Treatment (T) VS. Check 405 * (1)
Treatment (F) VS. Check 6.48 ¥k (2)
‘Treatment (W) VS. Check 76,00 *%k (3)

Significat different at
(1) 0.01 <P <005

(2) 001 <P <001

3) P 0,001

Table 7 Test of treatments on proportion
of germination of rice grains of

Table 5.
comparison t-value
Treatment (F) VS.
7.37 *
Treatment (W)
Treatment (T) VS. 0.89 ns(4)
Treatment (F)

(4) non significant at P >0.05




Table 8. The main root length, fibrous root co;ints and h'eight of rice shoots

in water culture tests irrigated with “T” factory wastewater

main root length (cm) fibrous root counts height (em)
conc. of conc. of conc, of
wastewator wastewater wastewater i
check check | check
75 94 50 94 75 9 50 94 75 9 50 9
1 40 5.5 7.0 4 4 S 48 4.6 5.7
2 35 5.0 6.0 4 3 8 30 40 5.6
3 3.8 4.2 75 3 5 6 3.6 3.3 68
4 4.3 3.8 6.4 3 4 6 35 | 3.0 5.6
5 3.0 4.1 5.8 3 4 9 28 | 3.6 5,0
6 2.7 4,0 45 4 S 7 3,7 5.4 3.0
7 1.3 50 6.2 3 5 5 27 45 4.6
8 3.5 43 7.2 5 3 7 35 26 6.6
9 4.0 40 6.0 3 3 9 3.7 3.3 48
10 3.5 38 5.5 3 3 7 30 | 3.2 6.2
11 4.1 45 6.2 5 5 3 4.0 38 47
12 4,0 4.3 6.0 5 5 5 4.6 33 52
13 3.8 45 6.0 3 5 8 3.2 35 5.6
14 3.0 4.2 6.5 4 4 5 24 3.5 5.3
15 3.5 4.7 6,5 4 5 [ 10 45 4.6
16 —_ —_ 5.8 _ — [ — — 47
17 — — 5.7 — — 6 — —_ 4.5
18 — — 5.7 —_ —_— 3 -— — 5.0
19 — — 6.0 — —_ 6 — - 45
(C: Characters = T: Treatment R: Replication)
Table 9. The main root length, fibrous root counts and height of rice shoots
in water culture tests irrigated with “F” factory wastewater
main root length (cm) fibrous root counts height (cm)
conc. of conc. of conc. of
wastewater wastewater wasteewater
check check check
75 94 50 94 75 9 50 94 75 9 50 94
1 0.6 21 70 5 5 5 4.0 3.5 57
2 10 1.4 6.0 6 5 8 5.0 3.7 5.6
3 1.7 0.6 7.5 2 5 6 3.7 3.4 68
4 1.0 29 6.4 6 3 6 4.0 3.9 56
5 0.8 3.0 58 4 S 9 25 4,1 5.0
(] 06 10 4.5 1 5 4 3.2 3.8 3.0
7 0.6 1.3 6.2 [ 3 5 3.6 40 4.6
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1.4 20 7.2 4 1 7 35 2.2 6.6
1.0 08 6.0 1 4 9 3.7 28 48
10 1.5 22 5.5 6 S 7 3.1 3.9 6.2
11 1.3 08 6.2 3 5 3 29 45 47
12 1.0 25 6.0 4 4 5 33 3.2 5.2
13 1,0 25 6.0 2 3 8 3.0 3.0 5.6
14 0.7 1.8 6.5 2 5 5 3.0 5,0 5.3
15 1.3 28 €.5 5 3 6 3.5 3.0 46
16 1.2 2.0 5.8 2 7 6 23 48 47
17 09 1.3 5.7 2 4 6 28 3.3 45
18 0.8 2,6 5.7 4 2 3 3.7 28 5.0
19 1.5 24 6,0 4 3 6 3.5 39 4.5
20 1.1 — —_ 3 —_ — 1.7 - -
(C: Characters T: Treatment R: Replication)
Table 10. The main root length, fibrous root counts and height of rice shoots
in water culture tests irrigated with “W” factory wasteater
\& main root length (cm) fibrous root counts height (cm)
\T‘ conc. of conc. of conc, of ]
. wastewater wastewater wastewater !
\ check check check
R. \] 75 ¢ 50 94 75 94 50 9 75 9 50 9
1 20 35 70 1 3 5 4.5 5.0 57
2 20 2,5 6.0 1 2 8 3.8 4.7 5.6
. 3 1.7 20 7.5 1 1 6 4.0 3.2 6.8
. 4 0.2 25 6.4 0 1 6 3.0 40 | 5.6
S 1.6 28 5.8 1 1 9 3.6 4,2 5.0
\ & 15 3.3 4.5 1 3 4 4.0 4.3 3.0
7 1.8 3.0 6.2 1 1 5 3.2 48 46
8 ' 1.3 23 7.2 0 2 7 25 33 6.6
9 0.5 2.2 6.0 1 1 9 20 36 48
10 0,2 3.3 55 0 4 7 2.2 6.6 6.2
11 .05 20 6.2 0 2 3 1.7 4.3 4.7
12 0.t3 3.0 6.0 0 1 S 1.5 6.0 5.2
13 0.1 2.2 60 o] 2 8 1,3 3.9 5.6
14 0.5 3.0 6.5 o] 2 5 20 4.5 5.3
15 02 3.6 6.5 0 3 6 1.0 5,0 46
16 0.4 Z4 5.8 0 2 6.8 08 3.7 45
17 0.1 1.6 5.7 0 1 6 0.6 3.2 45
18 — 2.2 5.7 — 1 3 - 4,0 5.0
19 — —_ 6.0 —_— —_ [ —_ — 4,5

(C: Characters

T: Treatment R: Replication)
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Table 11, Analysis of variance of main root length, fibrous

root counts and height of rice shoots of Table 8

=
"~-...  F-value
Source of . _ Main root length Fibrous root counts height
Variation T
~
Among treatments 75,95 *%k 2,59 ns 22.83 ¥¥k
Treatments VS. Check 104 06 *%¥* 30.15 *kk 42,69 *¥*
Between treatments 16,15 *¥x 0.66 ns 209 ns
Table 12, Analysis of variance of main root length, fibrous
root counts and height of rice shoots of Table 9
i . F-value
Source of e Main root length Fibrous root counts height
Variation *\\
Among treatments 385,30 *%x 11,99 ik 32.54 k¥
Treatments VS Check 570,85 *#¥ 23,31 okk 62,57 *%k
Between treatments 20,50 %ks 1.04 ns 1.98 ns

(DBEFEREKR
REHENTRE 1 75 % ~ 50 Z2BKEER
MoRR3OAL 44 AGR 61 RS » BRESH
REB »4BROBE (B FTHB 33 ARG 3T A4S
R B2AG o KEYHHNESEABNRERTIE
SKHIHER (& 11) o
(QFEREK
KBHEHERE 176 7~ 50 Z2BARER
HoiE 11 A5 -19 BK5% 61 &5 BEE:
SHE 4R YRR 6 o HhE SRR 83 AH
36 ATk 52 A% o BB KB HHERS
BrEmEE (& 12) -
B
KRESHHERIERE 10 %~ 50 ZZBKEER

MABIB0IRAG 26 ARFO6IAL » RIS 5
BOLE2HR6HE » %5 » HHB 2585
44 RHR 52 B o BEBKEKBYEEENY
EESEE (£ 13) o
AR EK RS Bl

DR R T ES RS » A 25
S=ERRITEBASREE 18 X » HEE &y
(F 14) Fif s LIBSEK » RREBAREHEISK
SEE KRR AP - REHETIE o B
R BRS o R BB - BEREBASIS
13 8513 B4 1T AHRLT A5 o EBF S
B KRS ESETERANBE SRR
PERELEEANKEETSR (& 15) o

Table 13. Analysis of variance of main root length, fibrous

root counts and height of rice shoots of Table 10

— F-value .
Source e Main root length Fibrous root coumnts height
variation e

—
Among treatments 297,25 *k* 108,22 ¥k* 33,35 k¥
Treatments VS, Check 27,40 %k 167,33 *¥x 22,10 *w*
Between treatments 62,01 ok 31,30 dk& 26,82 ok
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Table 14, Percentage of survival of rice shoots in water culture tests
irrigated with three different industrial wastewater.

N‘eatment wastewater and concentration
- Check
Replicatiok\ T (25%) F (25%) W (25%)

1 dead dead dead 19.5

2 ” s ” 28.0

3 ” ” ” 30,0

4 » ” ” 17.0

5 ' ” ” 24.6

6 » ” v 21.2

7 P ” P 31,6

8 ” ” ” 28.2

9 ” ” ” 30.5

10 11.5 » 13,5 26.5

11 19.0 o 110 32,0

12 140 120 15,0 318

13 17,0 14,0 13,0 33.0

14 18,0 13,0 —_ 240

15 16,0 14,8 — 30.4

16 17,0 110 — 18,5

17 22,5 125 —_ 290

18 17,5 — —_ 270

19 — — —_ 24.5

20 —_ - —_ 29.5

o eontage 50 % 35 % 80 % 100 %

Table 15, Analysis of the height of survival

rice shoots of Table 14,

Source of variation F-valur
Among treatments 36.51 *kx
Treatments VS, Check 104.06 ¥
Among treatments (T:F:W) 6,39 *®k
Between treatments (F:W) 0.06 ns
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