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Effects of Polyacrylamide and Biopolymer on Soil Erosion and
Crop Productivity in Sloping Uplands: A Field Experiment
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Abstract : Use of polymeric soil amendments is an emerging way to reduce soil erosion, and improve crop productivity and soil
quality. Objective of this study was to evaluate the effects of anionic polyacrylamide (PAM) and synthetic biopolymer on soil
erosion, crop growth and soil quality. The aqueous solutions of PAM and biopolymer at 40 kg/ha were applied to loamy soil plots
(3 m width by 18 m long) having a 20% slope during radish (Raphanus sativus) cultivation. Results showed that PAM and bio-
polymer treatments increased aggregate stability up to 11% compared to the untreated control. Treatments of PAM and biopolymer
also increased leaf length of radish but there was no significant difference in crop yield. Soil loss was decreased by up to 41%
using the polymeric soil amendments; however, no difference in runoff was found, compared to the untreated control. Soil loss
was logarithmically increased against an increase in rainfall intensity (R2 =0.85). Our findings suggest that proper use of polymeric
soil amendments would be beneficial to maintain soil quality and reduce soil erosion in sloping uplands.
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Table 1, Physicochemical properties of soil used in the study (n=3)

Exchangeable cations

pH EC? oM’ P20s o n o Sand Sit CRBY  rexture
(1:5) @sim  (gkg)  (mg/kg) ca K Mg (%) (%) (%)
(cmolwy/kg)  (cmolwy/kg)  (cmolwy/kg)
659+005 051+£011 132+26 576+108 590+046 0.56 225 48+56 36+45 16+32 Loam
6,0-6,5C) 2.0 20-40 200-400 50-6.0 05-10 15-25 - - - -
? Electrical conductivity
o Organic matter
° Optimum range™®
o7 e BHoR ARRE 4 Qe AeE Hu HG 92 AR 18 m, FAME 20%9] AHERS ZAJstact 4]
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A A A7 2aiE vk Qlo] S sy R] e A8 T} HE 3} A¥ELo| 25U7F &M F(Raphanus sativus)S
58 Aow worg A4t o] 40 kg/ha /d(granular) E}FYS] PAME
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2.1. EQF 2l Z3|H 7|dt E2FIZFA|

E9F9] pH Y electrical conductivity (EC)x= Z+Z} pH me-
tere} EC meterg ©]-83dto] SAstg o, EF f7l& &
= W 57 olARe ZHZF Walkley Black method®} Lancaster
methodo]] £8}¢] UV Spectrophotometer (UVIKON-XS, France)
S Abgste] BASHAEY 284 ol (K, Ca”’, Mg™)
£ 1 N ammonium acetate (NH4OAc)E o|-83}o] &3 &
FeAgEZetAnr 2T A(Inductively  coupled plasma
mass spectrometry[ICP], GBC Integra XMP, GBC Scientific
Equipment Pty Ltd, Australia)g A}-8-5}o] =4 skgoht) A
B BEoFS ujAl 36% L HE 16%= FAE FE=Z pH
6.95, 7= 13.2 ghgolw, FaRJANFFS = &
E0ko] 2 A4 2](200~400 mg/kg) KT} Tha =2 576 mgke
2 ZAE QI tk(Table 1).
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PAMZ?I Soilfix G1 (Ciba Chemical Co., Germany)2 Al-&3}
gon], vlo|eEeule] 79 4 ¢ 2] 1(lignin), 04 g
4 HX(comn starch) U 16 g acrylamide®} 1.2 g of pota-
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Qo= BafSI T, PAMIE 3 (600 mgl)s) E4)
2H40kg/ha) 0.2 & =)5t9ch?)
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o 792 Table 29 2t}
2.4. SHEN

FAEAL SAS software Ver. 9.1 o]-g3slo] EAME A

Table 2, Characteristics of rainfall events during radish cultiva-

tion in 2009
Sampling Rainfall Rainfall* Mean rainfall* Maximum rainfall*
date term (mm) (mm/day) (mm/h)
July 10 July 8-9 196 98.0 1250
July 16 July 11-15 353 70.6 39.0
July 27 July 17-26 154 154 235
August 13 August 07-12 177 295 135

* Data were achieved from the Korea meteorological administration,
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Fig.

1. Change in soil aggregate stability (%) in radish fields by

polyacrylamide (PAM) and biopolymer treatments along

with the untreated control,

Vertical error bars indicate

standard deviation and the same letter is not different

at 0.05 significant level,

Table 3, Growth parameters of radish leaf and root by poly-
acrylamide (PAM) and biopolymer treatments

Leaf Root
Amendment [ength Fresh weight Length Fresh weight
Number
(cm)  (g/plant) (cm)  (g/plant)
Control  408b* 1400ns™ 198ns 276ns 13650ns
PAM 430a 1430ns 175ns 282ns 13900ns
Biopolymer 440a 1380ns 195ns 276ns 13130ns

* Same letter indicates no significant difference within each treatment
using Tukey’s test at 0,05 significant level
**ns: Not significant,
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Table 4, Soil loss (ton/ha) and runoff (ton/ha) by polyacrylamide (PAM) and biopolymer treatments

Soil loss (ton/ha)

Runoff (ton/ha)

Sampling date

Control PAM Biopolymer Control PAM Biopolymer
July 10 46,16 a* 2329c¢ 3439b 19,43 ns™ 1996 ns 20.50 ns
July 16 3522a 2292 ¢ 24,00 b 3116 ns 3116 ns 3116 ns
July 27 1873 a 1116 ¢ 1658b 876 ns 7.70ns 8230 ns
August 13 2080 a 1376 ¢ 18.47 b 13.56 ns 11.96 ns 1250 ns
Total 120,91 7113 93.44 7291 70.78 72.39

* Same letter indicates no significant difference within each treatment for each sampling day using Tukey’s test at 0.05 significant level,

**ns: Not significant,
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