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Effects of Polyacrylamide (PAM) and Potassium-
Carboxymethylcellulose (K-CMC) on Soil and Yield of Cabbage
(Brassica oleracea L. cv. Empire)

Kim, Seog-Kyun® - Kim, Kyung-Je
Dept. of Plant Resources, Dongguk University, Seoul 100-715, Korea
*corresponding author

ABSTRACT The objective of this study was to observe the effects of
potassium-carboxymethylcellulose (K-CMC), which is a natural polymer derivative,
and polyacrylamide (PAM), which is a commercial synthetic polymer, on soil
physicochemical properties and yields of the cabbage. To increase water absorbing
capacity (WAC), hydrophilic carboxymethyl group was introduced to cellulose
chain and it was confirmed by FT-IR. WAC was tested by tea-bag method in
distilled water and 3% NaCl solution. PAM is slightly more absorptive than
K-CMC in distilled water, but in NaCl solution, K-CMC is more absorptive than
PAM. Soil particle sizes above Imm were immediately increased from 9.6 to
approximately 16.6% by the application of K-CMC and PAM, respectively.
Infiltration rates of soil were approximately twice as great as those of the control
when conditioned with the K-CMC and PAM treatment. K content of soil treated
with K-CMC was significantly higher than those of PAM and control, but the
other components of soil chemical properties were not different. The early growth
and vegetative production of cabbage in the K-CMC and PAM treatments were
significantly higher than the control. The contents of vitamin C were increased
with the treatment of K-CMC. It was proposed that K-CMC treatment influence K
component of the soil and vitamin C content of the cabbage, therefore, it
improved the yields as well as crop quality.

Additional key words: Infiltration rate, soil particle size, vitamin C, WAC
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Table 1. Water absorbing quantity and capacity of K-CMC and PAM in distilled

water and 3% NaCl solution in tea-bag”.

Distilled water

3% NaCl solution

Treatment (g/g)

WAQ' WAC* WAQ WAC
g times g times
K-CMC 0.1 33 11 11

PAM 0.1 4.7

1.1

11

“Tea-bag method of Masuda(1987).
YWAQ : Water Absorbing Quantity.
*WAC : Water Absorbing Capacity.

Table 2. Dry aggregate size distribution of soil treated with K-CMC and PAM.

Aggregate size (mm)

Treatment (%) Aggregate”
below 1.0 1.0-2.0 2.0-4.0 above 4.0
%
K-CMC 0.3 80.4 6.1 25 11.0 19.6a"
PAM 0.1 73.4 9.1 33 14.2 26.6a
Control 90.0 29 1.9 5.2 10.0b

‘Aggregated percentage above 1mm.

"Mean separation within columns by Duncan's multiple range test at P<0.05.

Table 3. Elapsed time for water infiltration of soil treated with K-CMC and

PAM.

Amount of water infiltrated (m{)

Treatment (%)

10 20 30
----------------- seconds  ----mmmmmmmmmeeee

K-CMC 0.3 60 346 672 1150
PAM 0.1 52 339 636 920
Control 76 605 1245 1842
Table 4. Chemical components of soil treated with K-CMC and PAM.
Treatment (%) pH OM P,0s K Ca Mg Na

(1:5) (%) (ppm) - (me/100g)  ------
K-CMC 0.1 7.0 2.6 646.5a" 1.2a 7.0 0.5 0.1
PAM 0.1 6.9 2.4 572.1b 0.9b 7.1 0.5 0.1
Control 6.8 215 659.4a 0.8b 6.7 0.5 0.1
“Mean separation within columns by Duncan's multiple range test at P<0.05.
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Fig. 1. FT-IR analysis of dissolving pulp.
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Table 5. Early growth of cabbage on soil treated with K-CMC and PAM.
Plant weight No. of Leaf width Leaf length i
Treatment (%) t(g) ¢ leaves (cm) t (cr::)g Dg/pvlv:nt%ht
K-CMC 0.3 0.44a" 2.3a 2.1 2.5 0.05
7.20° PAM 0.1 0.45a 24a 22 2.6 0.05
Control 0.38b 2.1b 1.8 23 0.04
K-CMC 0.3 1.86a 6.2a 3.7 4.7 0.24
85 PAM 0.1 1.92a 6.4a 37 4.8 0.25
Control 1.77b 5.8b 34 43 022
K-CMC 0.3 6.78a 10.5a 53 6.5 0.98
820 PAM 0.1 6.84a 10.8a 5.5 6.6 1.00
Control 6.32b 9.8b 4.7 6.2 0.94

*Dates investigated. Planted on 30 June, 1995.
"Mean separation within columns by Duncan's multiple range test at P=0.05.

Table 6. Growth characteristics of cabbage on soil treated with K-CMC and PAM.
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No. of  Leaf Leaf Head Head Head No. of Fresh VitaminC Thiocy-
Tre;:(t)/r:x)ent outer width length width height weight head weight  (mg/100g, anate(ug/g,

leaves (cm) (cm) (cm) (cm) () leaves (g) FW?%) DW")
K-CMC 0.3 19.7a" 333 44.0 15.9a 12.3a 1,110a 46.7a 1,763a 51.9a 8.7
PAM 0.1 20.0a 33.7 453 16.0a 12.5a 1,135a 47.3a 1,800a 29.1b 7.9
Control 18.6b 324 43.3 13.9b 11.7b 991b 44.7b 1,694b 34.8b 7.9

“FW : Fresh weight.
YDW : Dry weight.

*Mean separation within columns by Duncan's multiple range test at P=0.05.
Transplanted on 1 Sept. and harvested on 23 Nov. 1995.
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