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Abstract; A field experiment was conducted in order to evaluate the effects of soil amendments on soil air
permeability under plastic mulching condition. The results showed that soil texture kept slight changes
after applying soil amendments; however, it resulted in significant decrease of soil bulk density and
increase of saturated water content and field capacity. Although plastic sheet mulch was helpful for soil
water storage and heat preservation, it prevented air exchange at soil-atmosphere interface which led to
decrease of soil air permeability. Meanwhile, soil structure and physical properties were improved through
the application of soil amendments, resulting in clear air flow in soil pores, which led to increase of soil
air permeability. Furthermore, the improvement of three types of soil amendment on soil air permeability
were ranked in the order of phosphogypsum (PG) > polyacrylamide (PAM) > Handilong. As for PAM
and Handilong treatments, high application rate had better effect on soil air permeability than that of low
application rate. As for PG treatment, the value of soil air permeability under high application rate was
1. 12 times as high as that under low application rate, and moderate and low application rates had similar
effects on soil air permeability. The results indicated that soil amendments could obviously improve soil
air permeability, which certainly provided new methods for improving soil air permeability during field
crops growth.
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Tab.1 Basic physical properties of measured soil samples

A T HORAR I i 43 % - S . .

=Sl INX G5 (A LR A RkL + . . o
(grem™) &K/ % FKFE/ %

(0.02 ~2mm) (0.002 ~0.02 mm) (<0.002 mm)

1 35.25 61.01 3.74 B+ 1.382 28. 1 17.5

PAM 2 34.16 61.95 3.89 B+ 1.375 28.6 17.7

3 35.51 60. 11 4.38 P+ 1.366 28.7 17.9

4 35.91 60.21 3.88 P+ 1.401 26. 4 16.5

=S ) 5 35.72 60. 05 4.23 HE+ 1.394 26.6 16.7

6 35.60 60. 46 3.94 i+ 1.392 26.5 16.7

7 35.21 60. 94 3.85 LiEe 1.321 28.5 17.2

O 8 33.46 62.33 4.21 L 1.319 28.8 17.4

9 33.29 62.38 4.33 B+ 1.318 28.9 17.6

i fm 10 36.78 59.96 3.26 i+ 1.410 26.0 16.3
FRs ik o

B3 AT RN K A F ] R K R R B R A ) /Y S (8] 43 AR

Fig.3 Spatial distribution map of bulk density, saturated water content and field capacity
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Fig.4 Change of temperature, water content and air permeability in an irrigation cycle
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Tab.2 Descriptive statistics of soil air permeability and soil moisture between mulch
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Fig.5 Relationship of water content and air permeability with
medium amounts of soil amendments without film mulching
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Tab.3 Descriptive statistics of soil air permeability and soil moisture under mulch
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Fig.6  Relationship of water content and air permeability

with amount of medium soil amendments with film mulching
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Tab.4 Descriptive statistics of soil air permeability and soil moisture of treatments with medium application rate

, K/ (emes ) it Ak %/ %
it ek 4 - — — - - —
R MH s/ IME RSl P ifE 22 N /ME FHHE b 22
2T 5.02 0.98 2.26 0. 84 15.24 4.20 10. 43 3.18
PAM
2 2 fis ] 5.03 1.38 3.12 1.27 15.37 4.08 9.62 3.17
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Fig.7 Comparison of air permeability with or without mulch with the same medium application rate of amendments
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Tab.5 Descriptive statistics of soil air permeability between different application rates with the same amendments

JBET 4k 3 R/ (emes™" ) H/ME/(emes™') AR bR/ (emes™')  FHME/ (emes™ ) ARdEZE/ (emesT!) (WAL

3 B i 5.27 1.09 4.18 2.56 1.28 0.26

PAM 2 B it 5.02 0.98 4.04 2.26 0. 84 0.45
1 0 it 4.92 0.93 3.99 2.04 0. 81 0.47

6 7 it 5.08 0.99 4.18 2.37 1.28 0.26

LS )2 5 5 i 4.37 0.87 3.50 2.18 0.94 0.54
4 5 It = 4.07 0.83 3.24 1.98 0. 86 0. 64

9 5 i i 5. 64 1.42 4.22 3.31 1.26 0.06

ks 8 - o ik 5.19 1.34 3.85 2.98 1.16 0.25
7 B it 4.87 1.18 3.69 2.95 1.08 0.37
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Fig.8 Influence of application rates on air permeability with the same amendments
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