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Problem of Using of Wastewater Treated with Fenton Reaction
from Rubber Wood Plants as Plant Nutrient Source
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Abstract

After wastewater from rubber wood factories was treated by fenton reaction, it still contained high concentration
of boron (B), sulphur (S) and calcium (Ca) which are plant nutrient. Therefore, a greenhouse experiment was conducted
to use wastewater as a nutrient source for plants. There were 2 experiments. The first experiment was to study the effect
of wastewater on growth of tomato. The 30-day-tomato seedling was planted in 5 kg of Kohong soil in plastic pot. This
experiment was arranged in completely randomized design (CRD) with 4 replicates and composed of 6 treatments :
application of wastewater at the level 0, 5, 10, 20, 40 and 100 mL pot’ respectively. The wastewater was filled with
distillation water up to 500 mL, and a half of 500 mL was watered 2 times. The second one was to study the nutrient
caused to toxicity. The experiment was arranged in CRD with 4 replicates and composed of 6 treatments : without
wastewater (Control), add wastewater (+WW), add boron (+B), add sulphur (+S), add calcium (+Ca) and add sodium
(+Na). It was found that applying high amount of wastewater especially 40 and 100 mL pot decreased tomato growth,
and caused the plants died. Plant boron concentration was up to 1,171 and 2,265 mg kg™'. It was consistent with the +WW
and +B treatment that caused margin leaf necrosis and plant B was up to 1,804 and 1,867 mg kg™, respectively. However,
dry matter, leaf number and boron in plant of the +S, +Ca and +Na treatment were not significantly different compared
with the control treatment. Therefore, using of wastewater treated with fenton reaction from rubber wood plants as
plant nutrient source must be applied less than 4 mL kg™ soil. Application high rate of wastewater resulted in toxicity
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Table 1. Form and rate of nutrient elements used for basal application.

Element Form Rate of application Rate of application

NH,NO; 400 1.026
P NaH,PO, *2H,0 250 0.641

KCl 200 0.513
Ca CaCl, 40 0.103
Mg MgCl, 30 0.077
S Na,S0, 40 0.103
Zn ZnCl, 6 0.015
Cu CuCl,*2H,0 4 0.010
Mn MnCl,+4H,0 5 0.012
Mo Na,Mo00,4*2H,0 0.4 0.001
Fe 0.1 M FeEDTA 5 0.012
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Table 2. Soil chemical properties at harvested period

Thaksin.J., Vol.10 (2) July - December 2007

Wastewater pH EC Na B
(mL) (soil:water,1:5) (soil:water,1:5) dS m™! (cmol, kg'l) (mg kg'l)
0 4.81 0.16 0.10 1.17 ¢
5 4.89 0.16 0.14 0.87 ¢
10 4.73 0.18 0.12 147 ¢
20 4.65 0.18 0.16 2.66 b
40 4.72 0.19 0.15 555 a
100 4.77 0.21 0.20 5.60 a
F-test NS NS NS *x
C.V. (%) 3.64 25.41 37.77 20.38

Means followed by different letters in a same column are significantly different by DMRT.

F-test significance level : ** = significantly different at P<0.01 and

NS = not significantly different at P<0.05
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Figure 1. (A) Growth of tomato after 21 days treated with wastewater.
(B) Concentration of B and Na in tomato harvested at 51 days. (means or histograms associated
with different letters are significantly different by DMRT) F-test significance level :
** = significantly different at P<0.05 and NS = not significantly different at P<0.05.

Table 3. Dry matter weight, heights and number of leaves of tomato harvested at 51 days.

Wastewater Dry matter weight Height No. of leaf
(mL) (gpot™) (cm.)
0 499 a 55.75 ab 28.00
5 482 a 55.75 ab 20.25
10 490 a 4925 b 24.00
20 435a 57.89 a 23.75
40 3.57a 57.50 a 25.75
100 1.79b 39.90 ¢ 14.25
F-test ok ok NS
C.V. (%) 25.03 9.20 32.80

Means followed by different letters in a same column are significantly different by DMRT.
F-test significance level : ** = significantly different at P<0.01 and

NS = not significantly different at P<0.05
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Table 4. Soil chemical properties at harvested period.

Treatment pH EC Ca Na B S

(soil:water,1:5) (soil:water,1:5) dS m’! (cmol, kg'l) (cmol, kg'l) (mg kg'l) (mg kg'l)
Control 4.53 0.15 0.16 be 0.73 0.60 b 31.74
+WW 4.63 0.12 0.15¢ 0.60 4.58a 41.83
+B 4.65 0.13 0.18 abc 0.62 447 a 36.62
+S 4.50 0.13 0.19 ab 0.59 0.30b 20.76
+Ca 4.43 0.16 0.19 ab 0.68 0.43b 28.86
+Na 4.60 0.15 0.20a 0.74 0.48 b 25.39
F-test NS NS * NS ** NS
C.V. (%) 3.54 2291 9.79 23.47 37.67 39.35

Means followed by different letters in a same column are significantly different by DMRT.

F-test significance level : * = significantly different at P<0.05,** = significantly different at

P<0.01 and NS = not significantly different at P<0.05.

Figure 2. Growth of tomato after 14 days treated with wastewater and element.
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Table 5.  Dry matter weight, heights and number of leaves of tomato harvested at 51 days.

Treatment Dry matter weight Height No. of leaf
(gpot™) (cm.)

Control 237a 48.40 11.25 ab
+WW 1.31¢ 43.08 9.50 ¢
+B 1.10c 41.25 9.50 ¢
+S 228a 51.63 12.00 a
+Ca 2.23 ab 47.95 11.75 a
+Na 1.64 ab 42.40 10.66 ab
F-test oK NS *

CV. (%) 22.16 12.89 11.19

Means followed by different letters in a same column are significantly different by DMRT.
F-test significance level : * = significantly different at P<0.05,** = significantly different at

P<0.01 and NS = not significantly different at P<0.05.

O control B +ww [ +B [ +s B +ca B +Na E
2500 -

e kk
2 7000 - -~
o0 ' o a a
£ 6000 = 2000 T T
z E T
Z 5000 4 = i
£ 8 1500 4
« 4000 - S
#3000 E 1000 4
= 2000 =
< g 500+
£ 1000 4 5 b
g S B b b
% 0 - i ki 0 =1, r == e
]
Control +WW +B +S +Ca +Na

Figure 3. (A) Concentration of S Ca Na and (B) Concentration of B in tomato harvested at 51 days.
(means or histograms associated with different letters are significantly different by DMRT)
F-test significance level : ** = significantly different at P<0.05 and

NS = not significantly different at P<0.05.
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