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Growth Responses of Crops to Wastes Derived from Some Factories
Byeung-Hoa Kang, Sang-In Shim and Sang-Gak Lee(Dept. of Agronomy, Korea University, Seoul 136-701, Korea)

Abstract : This experiment were carried out to clarify the effects of several factory wastes on the emergence
and seedling growth of five crop species, rice, chinese cabbage, melon, and tomato. Wastes of three factories
treated by several concentrations on the soil in which crop were seeded. In rice seedling experiments, the rice
seedlings were treated with factory wastes hydroponically. Factory wastes used in the experiment were obtained
from leather, phenol resin, and dye factory. The growth of rice seedlings was inhibited by each factory wastes,
but the dry weight of rice seedling was increased by the low concentration below 1/16 dilution of leather factory
waste. During 15 days, dry matter accumulation of rice seedlings treated with undiluted factory wastes decreased
to 46.0, 51.4, —54 % of control by treating wastes of phenol resin, leather, and dye factory respectively. The
injury of crops by leather factory waste was severe in tomato but slight in barley. Waste of phenol resin factory
affects highly both on chinese cabbage and on melon. When dye factory waste was treated on each crop, all
plants died in the treatments of waste solution which diluted to 1/8 of original waste. Tomato and melon were
most sensitive crop species to the waste of dye factory. Although the responses of crops to each factory waste

were various, the degree of injuries were more higher in vegetables than cereal crops.
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Table 1. Characteristics of soil used in this experiment.

pH OM CEC P,0s Total N Ex. Cat.(me/100g)
(1:5) (%) (me/100g) (ppm) (%) K Ca Mg Na
6.58 3.38 1362 4301 018 018 441 169 0.02
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Table 2. Characteristics and metal contents of factory
wastes tested.

pH COD BOD S5 Cd Pb Cu Mn Cr
{(1°5) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) {ppm) (ppm)
Leather 44 347 340 6090 0079 0121 0149 1508 0949

Pheno! resin 46 4208 2311 48 0006 - 0031 0041 -
Dye 09 34736 11170 9775 019 2924 1247 0403 0258
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Table 3. Effects of wastes of several factories on dry weight
accumulation of rice seedlings.

Concentration Dry weight(g/10 plants)

Leather factory Phenol resin factory Dye factory

1** 0.093** 0.105°¢ —0.015¢
1/2 0.055¢ 0.221* 0.002<
1/4 0.061¢ 0.231° 0.012
1/8 0.118° 0.174* 0.015¢
1/16 0.229° 0.204*" 0.004~
1/32 0.218° 0.179* 0.003
1/64 0.343 0.192* 0.029°
1/128 0.301* 0.161° 0.085°
1/256 0.263" 0.199° 0.152¢
Cont.(0) 0.239" 0.223* 0.188*

* . the same letters in a column are not significantly different
at 0.05 level of probability as determined by Duncan’s
multiple range test.

++ | not diluted.

0.4
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Fig. 1. Effects of leather-factory(ll), phenol resin-factory
(&), and dye-factory((]) wastes on dry matter accumulation
of rice seedlings at 15 days after seeding. The negative
value indicated that accumulated amount of biomass is less
than consumed amount for respiration. The figures of X
axis(concentration) represent the degrees of dilution.
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Table 4. Effects of leather-factory wastes on emergence

and seedling dry weight of several crops at 15 days after
seeding.

Concent- Rice Chinese Barley Melon Tomato
cabbage

ration
ER DW ER DW ER DW ER DW ER DW

> e - - - ¥ - - - -
12 133 - 933 45 900° 121 300° 16 - -
14 80.0%* & 900° 111* 1000° 183* 967 72% 133° 13
/8 900° 103* 90.0° 137° 96.7° 166° 76.7°° 60 B00* 69™
Y6 967 1122 767 950 967° 151%° 90.0° 104 900 121®
132 967" 147 967 120°  933° 133 933 115° 800* 156°
1/64 833 106> 76.7° 81 867 113° 800" 97 T00° 100
/128 933* 124® 867° 86 933 123™ 5670 74 80P 144°
Cont(0) 93.3° 100 9L1* 100 9LI° 100° &.3° 100° 645° 100°

+  the same letters in a column are not significantly diffe-
rent at 0.05 level of probability as determined by Duncan’
s multiple range test.
++ . not diluted. DW ; dry weight(% of control), ER | emer-
gence rate(%).
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Table 5. Effects of phenol! resin factory wastes on emerge-
nce and seedling dry weight of several crops at 15 days
after seeding.

Table 6. Effects of dye factory wastes on emergence and
seedling dry weight of several crops at 15 days after see-
ding.

Concent- Rice Chinese Barley Melon

cabbage Tomato

ration
ER DW ER DW ER DW ER DW ER DW

Concent- Rice Chinese Barley Melon Tomato
cabbage

ration
ER DW ER DW ER DW ER DW ER DW

1** 93.3* 45" 500 24° 900° 104° 600° 12° 80.0* 16°
*
2 867 69 76.7° 49° 100.0° 134 66.7* 37 60.0° 28°
174 867™ 75" 60.0% 42° 867 94° 60.0° 34% 70.0° 94°
1/8 900%™ 83 767" 76 93.3° 113° 66.7* 56 73.3* 119°
1/16 967 82* 933 71* 96.7° 136° 66.7° 55> 83.3* 143°
1/32  933* 96* 833" 62* 93.3° 137 66.7° 72 73.3* 125°
1/64 8007 76* 86.7° 76 933* 110° 73.3* 87 76.7 125°
1/128 933° 83* 83.3* 100° 96.7° 133° 56.7° 89 46.7° 97
Cont(0) 93.3° 100° 91.1° 100* 91.1* 100* 83.3* 100° 64.5* 100°

* ! the same letters in a column are not significantly diffe-
rent at 0.05 level of probability as determined by Duncan’
s multiple range test.
** ! not diluted. DW ; dry weight(% of control), ER ; emer-
gence rate(%).
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* . the same letters in a column are not significantly diffe-
rent at 0.05 level of probability as determined by Duncan’
s multiple range test.
*+ . not diluted. DW : dry weight(% of control), ER ; emer-
gence rate(%).
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