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Improvements of soil in lakeside zones using combined crop straw and PAM

CHEN Fang—xin'?, LU Shao—yong", FENG Chuan—ping?

(1.Engineering and Technology Centre of Lake, State Environmental Protection Scientific Observation and Research Station for Lake Dong—
tinghu( SEPSORSLD ), Research Centre of Lake Environment, State Environmental Protection Key Laboratory for Lake Pollution Control, State
Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, Chi—
na; 2.China University of Geosciences, Institute of water resources and the environment, Beijing 100083, China )

Abstract: An indoor experiment was conducted to examine the improvements of soil in lakeside zone using combined crop straw and poly—
acrylamide (PAM ). Soil nutrients and soil aggregate stability and their correlation under different ratios of straw and PAM were investigated.
Applying combined straw and PAM not only increased soil nutrients, promoting plant growth, but also improved soil structure, controlling
soil erosion. The best combination was 3 g-kg™ straw—1 g+kg™ PAM, which increased the content of large aggregates, organic matter, avail—
able N, and available P by 42.81%, 42.70%, 189.60%, 31.80% and 50.32%, respectively. Organic matter and large aggregates were the
factors determining the stability of lakeside zone soil. The organic matter provided by straw transformed into humus, which helped form
medium—aggregates by bonding micro—aggregates together. Visible PAM polymerized medium—aggregates (<2 mm) into>2 mm macro—ag—
gregates by bridge and adsorption. The soil porosity and water—holding capacity were thus improved. The findings would shed light on uti—
lization of agricultural residues in the ecological restoration.
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Table 1 Basic physical and chemical properties of tested soil

Tt pH HHLF/g ke TN/g-kg™

TP/g-kg™

A S/mg kg AL/ mg kg ESLBREE/% #Hlgem™

2135 5.18 9.89 0.50 0.26

16.49 32.48 404 1.447
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Table 2 Changes of soil particle size under different treatments in

indoor incubation experiment
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Figure 1 Soil bulk density and porosity under different treatments

in indoor incubation experiment
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Table 3 Composition of dry sieved aggregates under different treatments in indoor incubation experiment

AR O SRR SR B R A L%

Qb
>4 mm 4~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
LD 34.78+0.44¢ 20.84+0.24ab 10.91+1.87a 16.98+0.83b 8.90+0.10b 6.87+0.56¢
D1 29.19+£1.98a 22.67+2.07a 13.20+0.84h 20.16+0.78ab 8.18+0.33ab 6.87+1.02¢
D2 36.17+£1.23¢ 20.76x0.10ab 13.32+1.19bc 18.02+0.76ac 6.89+2.01a 6.90+2.11a
El 48.21+3.01a 19.67+0.98ab 8.75+0.67¢ 11.67+0.59¢ 6.75+1.28b 5.97+1.87b
E2 37.97+1.29h 18.31£2.10be 9.47+0.71a 13.89+1.78¢ 9.97+0.48ab 11.29+1.35¢
DIE1 48.42+3.73a 20.49+2.52¢ 7.32+1.42ab 11.65+0.32a 6.73+0.34¢ 5.72+0.55b
DIE2 34.71+1.54a 18.57+0.55¢ 9.84+1.10bc 17.77+£0.43a 7.69+0.13a 12.61+1.34ab
D2E1 48.11+0.10a 17.69+0.58¢ 6.51+1.32bc 11.57+0.23bc 7.87+0.47ab 8.87+2.31c
D2E2 49.31+2.21a 18.28+2.10cd 7.10+0.34ab 9.34+0.11ab 6.73+1.37bc 8.90+2.10a
TE AR/ NG R AR AR BEIR] A 25 5215 0.05 B K-
F 4 ENIRN TEERFAKRMEFREER
Table 4 Composition of wet sieved aggregates under different treatments in indoor incubation experiment
A3 A I P SR A o o S AR AT 43 /%
>4 mm 4~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
LD 1.87+0.09g 3.40+1.10d 5.76+0.37d 9.24£0.37a 9.37+0.22ab 69.12+0.45a
D1 1.68+0.73g 3.06+0.49d 5.98+0.19de 10.29+0.53ab 10.11+0.12a 69.77+£2.01a
D2 2.54+0.22¢ 3.52+0.55¢d 5.83+0.61de 9.30+0.79b 8.73+1.30ab 69.11+2.05a
El 24.53+3.20a 3.27+0.38b 4.97+0.55¢ 11.67+0.35a 11.38+1.43a 44.39+2.99b
E2 10.59+0.58d 3.39+0.73bc 3.77+0.17e 12.76+2.21a 10.63+1.21b 61.22+1.31b
DIE1 12.21+1.64¢ 3.37+0.79b 5.78+0.49ab 13.07+1.21ab 11.25+0.44¢ 54.67+3.27bc
DIE2 6.37+0.44f 3.01£0.13bc 5.25+0.75b 13.25+0.67ab 13.27+2.12a 59.33+2.11b
D2E1 14.67+1.27b 3.49+0.69b 3.58+0.46b 12.83+1.46ab 12.36+0.41b 52.91+2.01c¢
D2E2 7.95+0.21e 4.02+0.17a 5.37+1.25a 12.98+0.74ab 12.01£1.32a 57.52+3.72bc

TE  ANF/NE TR AR A BEIR] ) 22 535 0.05 BE K-



Wi £, % AIREFFAL A PAM SRR 48 FUBCRI BT 715

167 ()AL
wn :

LD DI D2 El E2 DIE1 DI1E2 D2E1 D2E2

(o)

% 35t - + I

LD DI D2 El E2 DIE1 DIE2 D2E1 D2E2

1207 (b)BfA, {_

100 ¢ _]:_

o
(=)
T

R it /mg kg
[*))
S

E
20+
0
LD D1 D2 El E2 DIE1l DIE2 D2E1 D2E2
1201 N
(d)HEsgi ‘E
100} 5 r
T i
éL 80 'E
e I
&1 60
N
= 40+
&
20

0

LD D1 D2 El E2 DIE1 DI1E2 D2E1 D2E2

B2 ERNLERBETEFSTN

Figure 2 Changes of soil nutrients under different treatments in indoor incubation experiment
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