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ABSTRACT The objective of this study was

to observe the effects of

potassium-cyanoethylstarch (K-CES), which is a natural polymer derivate, and
polyacrylamide (PAM), which is a synthetic polymer, on the growth of spinach
under environment-controlled biotron. K-CES was made from tapioca starch, and
introductions of acrylonitrile was confirmed by FT-IR. Water absorbing capacities
(WAC) of K-CES and PAM were 37.6 and 47.8 times, respectively. WAC of
PAM was slightly higher than K-CES, WAC of PAM in saline solutions were
more reduced than those of K-CES. It was introduced that K-CES treatment was
more effective than PAM in higher salinity of water and soil. Dry super absorptive
polymers were put into solution, and the solution was applied to soil as an soil
conditioner. Both amendments, K-CES and PAM, increased the vegetative growth
of the spinach when applied at 0.1% of soil weight. In general, the most favorable
results for early vegetative growth of the spinach came from the PAM treatment,

followed by the K-CES treatment.

Additional key words: saline solution, WAC
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Fig. 1. FT-IR analysis of starch.

Table 1. Water absorbing quantities and capacities of K-CES and PAM in

distilled water and saline solution in tea-bag”.

Fig 2. FT-IR analysis of K-CES.

TR— K-CES 0.05g PAM 0.05¢g
WAQ’ WAC* WAQ WAC
(g) (times) (g) (times)
Distilled water 1.88 37.6 2.39 47.8
1% HNO; 0.33 6.6 0.36 1.2
1% H;PO4 0.53 10.6 0.64 12.8
1% K;3S04 0.86 17.2 1.04 20.8

“Tea-bag made by method of Masuda (1987).
YWAQ : Water absorbing quantity.
*WAC : Water absorbing capacity.

Table 2. Effects of K-CES and PAM treated soil on early growth of spinach.

Treatment (%) N(?:é c%f/p]lz:gs Lea(fc r\rzlv)ldth Lea(fcrls;lgth
K-CES 0.1 4.52" 1.08b 7.67a
8. 15° PAM 0.1 4.8a 1.16a 7.94a
Control 3.2b 0.82b 5.46b
K-CES 0.1 6.8a 1.55b 9.82a
8 22 PAM 0.1 7.6a 1.72a 10.44a
Control 5.2b 1.10b 7.16b
K-CES 0.1 11.7a 2.33b 11.35a
8. 29 PAM 0.1 12.4a 2.48a 12.62a
Control 7.6b 1.70b 9.38b

“Dates investigated. Planted on 7 August, 1997.
*Mean separation within columns by Duncan's multiple range test at P=0.05.
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Table 3. Effects of K-CES and PAM treated soil on growth characteristics of
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spinach.
Fresh No. of Leaf Leaf Dry
Treatment (%) weight leaves length width weight
(g/plant) (each/plant) (cm) (cm) (2)
K-CES 0.1 3.89a" 14.0a 13.93a 2.56b 0.52a
PAM 0.1 4.01a 14.6a 14.60a 2.90a 0.55a
Control 1.16b 9.0b 10.68b 1.96b 0.17b

*Mean separation within columns by Duncan's multiple range test at P=0.05.

Planted on 7 August and harvested on 31 August, 1997.
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