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Effects of Aeration on Rhizosphere Soil Enzyme Activities and
Soil Microbes for Muskmelon in Plastic Greenhouse

Li Yuan' Niu Wenquan'®  Zhang Mingzhi® Xue Lu® Wang Jingwei'
(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling,
Shaanxi 712100, China)

Abstract; In order to study the influence of lateral depth of subsurface drip irrigation, aeration frequency
and irrigation amount on soil enzyme activities and soil microbes of muskmelon grown in greenhouse, the
experiment was carried out with orthogonal test design and using an air compressor to aerate the roots of
muskmelon. Results showed that; (I) Aeration had a significant impact on soil enzyme activities and soil
microbial quantity. According to the influencing degree on quantity of rhizosphere soil bacteria and
actinomycetes, these factors can be arranged as follow ( descending) : aeration frequencies, depths of
subsurface drip irrigation and irrigation amount; for the catalase, urease and fungi amounts, the order of
these factors (descending) was: depths of subsurface drip irrigation, aeration frequencies and irrigation
amount. (2) The optimal lateral depth of subsurface drip irrigation was 25 em. (@) The greatest bacteria
amounts and urease activities could be obtained through aerating once a day; the greatest fungi amounts
and catalase activities could be obtained through aerating once every two days. (4) Catalase activity and
actinomycetes quantity can reach the maximum when soil water content was attended to 80% of the field
capacity; urease activity and bacteria quantity can reach the maximum when irrigation amount was
attended to 90% of the field capacity.
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Tab.1 Effects of aeration at different growth stages on soil catalase activity ml/g
e ANl A B B SR b R - -
i HSNE K 8]

Do Ayl 2.97 0. 12F 1.93 £0.25%" 0.53 +0.25" 1.81
DipAIg 3.05 0. 11" 1.70 £0. 20" 1.58 +0. 16° 2.11
Dyp Ay Iy 2.75 0. 075¢ 2.07 £0. 3148 2.06 +0. 16*" 2.29
Dyg ALy 2.93 £0. 028 1.63 £0.25° 2.35+0. 18" 2.31
Dys AyIgg 2.99 +0. 06"? 1.83 0. 12° 2.19 £0. 06" 2.34
Dys ALy 3.15 +0. 08" 1.58 £0. 18" 1. 88 +0. 09"¢ 2.20
Das Ay Iz 2.98 +0. 05F 1.78 0. 16" 2.22 +0. 09" 2.33
Das Aylg 2.96 +0. 12F 1.88 +0. 16° 1.93 £0.07" 2.26
Dy Ayl 2.99 +0. 06" 1.85 £0.13" 1.97 +0. 13° 2.27
Dy A Ty 3.01 0. 14* 2.40 0. 17* 1.97 £0.09" 2.46
Dy Ay Ig 2.60 0. 08¢ 1.90 0. 20" 2.12 0. 12*8 2.21
Dy Ayly 3.03 +0. 14* 1.05 +0.23¢ 1.87 +0. 13%¢ 1.98
I 2.95 1. 80 1.89 2.21
FA{H
WK BRI 4.570* 2.939™ 4.989
T HEAT IR D 8.838" " 1.088™ 1.812™
A A 14.905 * * 7.616** 29.862* *
IxD 14.622* 5.360** 1.205™
IxA 3.891** 7.473%* 35.953**
DxA 3.236 " 9.613%* 29.509**
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Tab.2 Effects of aeration at different growth stages on soil urease activity mg/ (g-d)
Qb ANTR A 30 A S R B _ Wl
il P30 YN A

Do Ayl 0.093 +0. 004" 0.078 +0. 004" 0. 048 +0. 002" 0.073
Dyg A Tg 0.092 +0. 005" 0. 066 +0. 004" 0. 105 +0. 004" 0.088
Dyp Ay 1o 0. 087 £0. 005" 0.118 £0. 004" 0. 093 £0. 005"P 0. 099
Dy Ay ls 0. 042 +0. 009" 0. 046 +0. 003" 0. 086 +0. 003F 0. 058
Dys AyIgg 0.096 +0. 010" 0.097 +0. 003" 0. 086 +0. 003E 0.093
Dys Ay lgy 0. 134 +0. 0085¢ 0. 116 +0. 005" 0. 080 +0. 006" 0.110
Dys Ay Iy 0.116 0. 003" 0.051 +0. 003" 0. 123 £0.015* 0.097
Dys Ay lgy 0. 056 +0. 007" 0. 091 +0. 006" 0. 084 +0. 005"F 0.077
Do Axlgg 0. 105 0. 014" 0.073 £0. 003" 0.076 +0. 005" 0. 085
Dy ALy 0.154 £0.011* 0.127 +0. 008" 0. 088 +0. 006"" 0.123
Do As g 0. 142 +0. 008" 0. 066 =0. 005" 0. 104 £0. 006"¢ 0.104
Dy Ayly 0. 160 +0. 008" 0.107 £0. 009"¢ 0. 094 +0. 008 PF 0.121
¥ 0. 106 0. 086 0. 089 0. 094
FAg
KRR T 1.447™ 27.383 %% 3. 966 *
TR D 24.885** 3.376* 1.613™
ISR A 7.023 " 3.241™ 5.202% "
IxD 5.356** 29.529* * 18.173**
IxA 15.453 " * 5.739 " 1.655™
D xA 7.901** 6.827" " 1.340™
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Fig.2 Effects of different factors on soil urease

activity by range analysis
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Tab.3 Microbial quantities in rhizosphere of muskmelon under different aeration levels

A HME/(Ag™") HE/(4g™") BERE/ (1 g™") Shannon $ %
Do AnTyg (5.11 £1.34) x10°8¢P (6.00 +0.38) x10°¢ (1.69 £0.62) x 107" 0.034
DAy lgg (8.57 £3.55) x 10°5¢ (3.43 £1.71) x10°" (4.00 +0.85) x107" 0.048
DpA; g (2.10 £2.06) x 10°P (2.33 £1.05) x10°8¢ (7.40 £2.97) x107" 0.226
Do Ayls (5.10 £1.25) x10°8¢P (1.40 £0.95) x10°¢ (1.86 £8.96) x 10%5¢ 0.223
Dys Aylgg (2.41£1.61) x10°? (4.30+0.35) x10°® (3.70 £8.97) x 1084 0. 582
Dys ALy (1.50 £1.98) x10'°4 (9.30 £0.56) x10°* (4.00 £2.02) x107" 0.034
D5 Aslyg (6.50 £2.92) x 1075¢P (8.95 £1.13) x10°* (6.10 £1.61) x107" 0.091
Das Ay Iy (5.10 £2.03) x10°BCP (2.77 +1. 44) x10°B¢ (4.00£0.29) x10°" 0.016
Dy AnTg (9.94 £4.78) x10°48 (5.00 £0.39) x10°¢ (1.19 £0.22) x107" 0.014
Dy Al (6.80 +3.24) x 1075¢P (1.45 £0.95) x10°¢ (1.08 £1.56) x 103V 0.119
Dy Ay Ig (7.80 +1.76) x 10°8¢ (4.90 £1.55) x10°® (7.50 £3.90) x 107" 0.085
Do Aylgy (1.07 £0.56) x10°° (4.56 £1.24) x10°® (2.21 £5.43) x10%® 0. 693
FAA
K FRRT 0.763" 1.241™ 2.305™
THEAT HER D 1.961™ 37.712% % 2.555™
AR A 10.389* * 21.189** 7.602**
IxD 7.631%* 13.750 * * 29.839**
IxA 7.218%* 29.294** 29.839**
DxA 6.819%* 11.729* * 29.756 " *
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Fig.3 Effects of different factors on soil bacteria

amounts by range analysis
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Fig.4 Effects of different factors on soil fungi

amounts by range analysis
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Fig.5 Effects of different factors on soil actinomycetes

amounts by range analysis
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