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Table 1  Soil physical and chemical properties(0 ~25 cm)
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Fig. 1  Variation curves of the soil infiltration rates in soils treated with PAMs different in molecular weight
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Fig. 2 Variation curves of the soil infiltration rates in soils treated with PAMs different in hydrolysis
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Table 2 Comparison between treatments in final infiltration rates, accumulative infiltration, runoffs and erosions

5 4k 2 FaE AL ZRABE AR A 12
Experimental treatments Steady infiltration rate ( mm) Accumulative infiltration ( ml) Runoff (ml) Erosion(g)
Xt AR CK 9.0c 1 808c 4 220c¢ 3. 8¢
%43 F 4t Low molecular weight 14.3a 3 306a 2 454a 2.8a
4 F & Middle molecular weight 17.3b 3 820b 1 940b 1.8b
B3 F i High molecular weight 16.5b 3 723b 2 037b 2.8a

T« [ — 31 A [ 5 2 ) 2 Ak PR 22 52 3825 (p < 0. 05) Note

Different letters in the same column indicate significant difference at p <0. 05
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Fig. 3 Effect of hydrolysis degree of PAM on total amount of runoffs
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EFFECTS OF MOLECULAR WEIGHT AND DEGREE OF HYDROLYSIS OF PAM
ON INFILTRATION AND EROSION OF SANDY SOIL

Yu Jian' Lei Tingwu® Isaac Shainberg’ Zhang Junsheng' Zhang Jiping'
(1 Water Resources Research Institute of Inner Mongolia, Huhhot 010020, China )
(2 College of Hydraulic and Civil Engineering, China Agricultural University, Beijing 100083, China)

(3 Institute of Soil, Water and Environmental Sciences, Agricultural Research Organization, The Volcani Center, P. 0. Box 6, Bet Dagan ,Israel 50-250)

Abstract Effects of PAMs different in molecular weight (MW) (12 x10°, 15 x 10°and 18 x 10°Da) and hydrolysis
degree (7% , 20% and 35% ) on soil infiltration and soil erosion were investigated. Results show that all the PAMs, re-
gardless of MW, demonstrated pronounced effect on infiltration and increased steady infiltration rate by 58.9% ,92.2%
and 83.3% , separately, over the control. The effect of PAM medium or high in molecular weight was more significant
than that of PAM low in molecular weight, but no big difference was observed between the former two. All the three PAMs
decreased soil erosion by 26.3% ,52.6% and 26.3% separately as compared with the control. PAM medium in molecular
weight was more effective than the other two. PAMs, though different in degree of hydrolysis, all increased steady infiltra-
tion rate by 1.9, 2.4 and 2.3 times, separate over the control. The PAM 20% in hydrolysis was more effective than the
other two in increasing initial infiltration rate, but they did not show much difference in affecting soil erosion. PAMs low
in molecular weight have short chains and hence are unable to form bridges between two adjoining soil particles, thus
weakening their function of cohesion, while PAMs high in molecular weight are long in chain and hence unable to pene-
trate into the space between soil aggregates. However, PAM moderate in molecular weight have chains moderate in length,
and can easily go into soil pores and bridge soil particles, thus enhancing their function of cohesion. PAMs low in hydroly-
sis are low in charge density and in adsorption, too, while PAMs high in hydrolysis are high in charge density, thus form-
ing high repulsion between molecular chains, which in turn leads to reduced adsorption. Therefore, PAMs, 20% in hy-
drolysis, are the most suitable sort for field application.

Key words PAM; Infiltration; Molecular weight; Hydrolysis; Erosion



