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Table 1 Experiment treatment
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CK 0 0 M1 2 30

T1 1 90 M2 2 60
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T3 4 90
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Fig. 1 Ratio of soil evaporation to atmospheric evaporation

relative to mulch thickness
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Fig. 2 Temporal variation of soil cumulative evaporation
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Fig. 5 Temporal variation of soil cumulative evaporation

relative to mulching coverage
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Treatment Organic matter (g kg’1 )
CK 4.11+0.01a
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T2 5.02+0.01c
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M1 4.71 £0.02b
M2 4.83+£0.01c
M3 4.96+£0.01d

K, BEABZAREINFRAREE, 78k
SRR H AR AL MR B o iG] A o R R R
ORI NS R E A R N L
SR R WO W o BE— 28 73 B 28 2K il I i 451
FEMNA AL B A LR & i AE AL, W] 5 2 RE
5 A 28 0 A L S R, DA g S Y R
K. FEKPERE.

I

[ 1 ] Wallace JS. The measurement and modelling of evapo-
ration from semiarid land. International Association of
Hydrological Sciences, 1991, 199: 131—148

[ 2] Zokhh, g, Wik, A A5 AR AR X 1 5
KO ZERIEEN . K R, 2014, 28 (6) -
273—277
Cai Y K, LiY, Feng H. Effects of grave-sand mulch-
ing degree and size on soil moisture evaporation (In
Chinese ) . Journal of Soil and Water Conservation,
2014, 28 (6) : 273—277

(3] T, 25, 10, S5 A R0 AR A 2 R
ML, BB AR AR, 2003, 22 (2) @ 1725
Men Q, LiY, Feng G P, et al. Effects of plastic film
mulch patterns on soil surface evaporation (In Chi-
nese ) . Journal of Irrigation and Drainage, 2003, 22

(2): 1725

[ 4] Al-Omran A M, Sheta A S, Falatah A M, et al. Ef-
fect of drip irrigation on squash ( Cucurbita pepo )
yield and water-use efficiency in sandy calcareous
soils amended with clay deposits. Agricultural Water
Management, 2005, 73 (1) : 43—55

[ 5] LiT, Shao M, Jia Y. Characteristics of soil evapora-
tion and temperature under aggregate mulches created

by burrowing ants. Soil Science Society of America

http: //pedologica. issas. ac. cn



638 + E o iR 55%
Journal, 2017, 81 (2) : 259—267 29 (s1) : 250—255
[ 6] Feerd, S8, o s -5 00 i Bk &k e LiY, Qiao Y H, Mo X H, et al. Analysis for earth-
Jrian. Al TRE2EHR, 1990, 6 (4) : 26—34 worm feces as one of potential repair agent of heavy
Sui HJ, Zeng D C. Status and trend of application and metal contamination in soil (In Chinese ) . Journal of
research on mulch culture (In Chinese ) . Transac- Agro-Environment Science, 2010, 29 (sl) : 250—
tions of the Chinese Society of Agricultural Engineer, 255
1990, 6 (4) : 26—34 [14] Capowiez Y, Dittbrenner N, Rault M, et al. Earth-
[ 7] B, ko, FERX, 5 aEshex 5 worm cast production as a new behavioural biomarker
ZREFE. Al TRk, 2008, 24 (7) : 25—28 for toxicity testing. Environmental Pollution, 2010,
Yuan C P, Zhang X P, Lei T W, et al. Effects of 158 (2) : 388—393
mulching sand and gravel size on soil moisture evapo- [15]  FEfwk, Top, x40, & JEER. kb2 5 b
ration (In Chinese ) . Transactions of the Chinese So- B R X i U R e 0 0 e RN . Rk oK
ciety of Agricultural Engineer, 2008, 24 (7) : 25— 2#4%, 2015, 20 (5) : 89—94
28 Wang F Y, Wang C, Liu Q Q, et al. Improved effect
[ 8] E&f, Brobig, Rams, 5. f5FF 0S8 86X of humic acid, earthworm protein fertilizer and vermi-
T K B3z sh s ) A Y. HIEEEIR, 2017, 54 compost on coastal saline soil (In Chinese ) . Journal
(6) : 1396—1400 of China Agricultural University, 2015, 20 (5) :
Wang M H, Chen W F, Song X L, et al. Preliminary 89—94
study on effect of straw mulching and incorporation [16] MW, mi&, BRI, . w280 H 26 AR
on water and salt movement in salinized soil ( In Chi- i A R AR R R ARy sg . 3, 2017, 49
nese ) . Acta Pedologica Sinica, 2017, 54 (6) : (4) . 712—718
1396—1400 Teng M J, Wan B B, Wang D S, et al. Effects of
L9 JAZM, 2245, WE, % AKREZDIEEAK vermicompost application modes on growth of two to-
VOV BB PR T 2R R 2. BRFam iR, 2008, mato cultivars and soil fertility ( In Chinese ) . Soils,
53 (s2) : 123—130 2017, 49 (4) : 712—718
Zhou HW, Li SY, Sun S G, et al. Effect of natu- (171 W7, SR, ARIFEMN, 5. WIZER 65 A A N0 0 B
ral cover on soil evaporation of tarim desert highway T & e URER R sE . RS, 2016, 53
shelterbelt (In Chinese ) . Chinese Science Bulletin, (4):1016—1023
2008, 53 (s2) : 123—130 Shen F, Guo R, Zhu T B, et al. Effect of combined
[10]  Be#f%, W0, B 360+ HOK IS i R EW A4 K application of vermicompost and probiotics on soil
SRR TT. A%, 2000, 19 (2) . nematode communities in greenhouse tomato field (In
68—71 Chinese ) . Acta Pedologica Sinica, 2016, 53 (4) :
Mao X S, Zeng J H. A study of effects of the concrete 1016—1023
mulch on movement of soil water and soil heat transfer [18] Binet F, Le Bayon R C. Space-time dynamics in situ
(In Chinese ) . Chinese Journal of Ecology, 2000, of earthworm casts under temperate cultivated soils.
19 (2) : 68—71 Soil Biology & Biochemistry, 1998, 31 (1) : 85—
(1] SRR, PMRE, BSOS, Wl 3558 S | 2 AE ) A% 93
Jog EIHRIE R OF k. AR E R, 2003, 14 [19] Le Bayon R C, Binet F. Earthworm surface casts af-
(2) : 296—300 fect soil erosion by runoff water and phosphorus trans-
Hu Y X, Sun ZJ, Cheng W L. Advances in ver- fer in a temperate maize crop. Pedobiologia, 2001,
miculture and inhibition of vermicompost to soil-borne 45 (5) : 430—442
disease (In Chinese ) . Chinese Journal of Applied [20] sksewg. R L S5H R0, b ERVE, 1962,
Ecology, 2003, 14 (2) : 296—300 3(8): 12—18
[12]  FRGH. de s X A g m . & MRk, 2005 Zhang J L. The soil evaporation and soil moisture and
(10) : 25 drought (In Chinese ) . Scientia Agricultura Sinica,
Wang F Y. Effects of earthworm cast on soil (In Chi- 1962, 3 (8) : 12—18
nese ) . Agriculture of Jilin, 2005 (10) : 25 [21] XA, FeEWe, JEER. 38 P05 X 3K 70
[13] 24, AR, L, & My LIRS s FERHA AR S IR . M A A4, 2011, 35

QB E R 0. RO IR, 2010,

http: //pedologica.

(12) : 1209—1218

issas. ac. cn



3 1 R Wi 2R 55 X K2R K A R 639

Liu X D, Qiao Y N, Zhou G Y. Controlling action of [23] B2, Ml X AR i S A s . e

soil organic matter on soil moisture retention and its 2, 1979, 16 (3) : 211—217

availability (In Chinese ) . Chinese Journal of Plant Huang F Z. The influence of earthworm on the forma-

Ecology, 2011, 35 (12) : 1209—1218 tion of soil structure (In Chinese ) . Acta Pedologica
[22]  wfrfe, sk, BOHE. LA HLRE S T EEs i Sinica, 1979, 16 (3) : 211—217

SEPEC RGBT . LR, 2004, 41 (4) . [24] SEMAR, Fhesk, Kip. LIEHYTE LA PLEIE L

618—623 HEPE. £, 2016, 48 (2) : 211—218

Peng X H, Zhang B, Zhao Q G. A review on relation- Dong W H, Li X Q, Song Y. Role of soil fauna on

ship between soil organic carbon pools and soil struc- soil organic matter formation (In Chinese) . Soils,

ture stability (In Chinese ) . Acta Pedologica Sinica, 2016, 48 (2) : 211—218

2004, 41 (4) : 618—623

Effects of Earthworm Cast Mulch on Soil Evaporation

LI Yanpei' SHAO Ming’an"*’" WANG Jiao’
(1 College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China )
(2 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Re-
search, Chinese Academy of Sciences, Beijing 100101, China )

(3 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract [ Objective ] It is well known to all that earthworm cast helps soil aggregation and hence
affects significantly physic-chemical properties of the soil. The cast earthworms produce on surface of the
soil makes it rougher, thus affecting water infiltration. However, little attention has been given to impact of
the earthworm cast on soil surface on soil water evaporation processes. In this paper, a simulated evapora-
tion experiment was carried out to explore effects of earthworm cast mulch on soil evaporation. [ Method ]
The experiment was designed to have two variables, thickness and coverage of the cast mulch, i.e. 1 cm,
2.5 cm and 4 cm for the former and 30%, 60% and 90% for the latter, and a control, i.e. a plot of bare soil.
All the treatments, including the control, in the experiment, were monitored for 15 days in a row for daily
evaporation and 12-hour or diurnal change in evaporation. Daily evaporations were recorded and accumu-
lation of the 15 days calculated for analysis of differences between the treatments. In addition, samples of
the soils and earthworm cast were collected before and after the experiment for analysis of organic matter
content. [ Result ] Results show that the ratio of soil evaporation to atmospheric evaporation was lower in
the treatments than in the control and declined with increasing thickness of the mulch (4 c¢cm < 2.5 ¢m <
1 ¢cm < bare soil ) . The cumulative evaporations from the soil mulched with 1 cm, 2.5 ¢cm or 4 ¢cm of cast
were 10.66%, 14.19% or 33.38% lower than that from the control, respectively. The daily monitoring shows
that soil evaporation varied with temperature; the thicker the mulch and the lower the soil evaporation. In
the bare soil, evaporation peaked in the first five days of the experiment and then declined down to a level
lower than that in all the other treatments in the days to follow, which might be attributed to the rapid loss
of soil water in the early days, making the surface soil compacted. And the compacted soil surface hindered
soil evaporation. The cumulative evaporation in the soil mulched up to 30% and 60% was 0.17 and 0.07
time respectively, higher than that in the soil mulched up to 90%, indicating that soil evaporation decreases
with rising mulching coverage. In terms of daily variation of the evaporation, the treatments exhibited an

order of 30% > 60% > 0% ( bare soil ) > 90% in mulching coverage. The mean cumulative evaporation of
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the soil mulched up to 90% was 89% of that of the bare soil, indicating that the mulch of cast inhibits soil
evaporation. The earthworm cast was 3.53 times as high as the soil in organic manure content before the
evaporation. Along with the progress of the experiment, organic matter content decreased in both earthworm
casts and soils in all treatments. But the soils mulched with earthworm cast were significantly higher than
the control in organic matter content after experiment, showing that the higher the thickness and coverage
of the mulch, the less the decrement in soil organic matter content. [ Conclusion ] It can be concluded that
mulching earthworm cast on soil surface helps reduce soil water evaporation. For a given mulching cover-
age, water evaporation decreases with increasing mulching thickness. The effect of mulching coverage on
evaporation is not significant due to compaction of the surface soil. Both evaporation and its variation, how-
ever, decreases with increasing mulching coverage, indicating that the higher the mulching coverage, the
higher the effect on evaporation. Earthworm cast is quite high in organic matter content, and hence higher
in soil water retention capacity. That is to say, cast mulching is able not only to increase soil organic matter
content, but also to retain soil water. Besides, the mulch can also reduce influences of the external factors,
such as climate, thus making soil evaporation and its variation lower.

Key words Earthworm cast mulch; Soil evaporation; Mulch thickness; Mulching coverage; Organic

matter content
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