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Effects of porous film mulching in root zone on soil moisture

HONG Ming, ZHAO Jing-hua, MU Ha-xi, MA Ying-jie
( College of Hydraulic and Civil Engineering, Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China)

Abstract: Under the conditions of porous film mulching at different soil depth and hole rate, a pot experiment was
carried out to study the effect of porous film mulching in root zone (PFMRZ) on soil moisture by using ryegrass as the
material. The results showed that PMMRZ changed the distribution of soil moisture in root zone. When the porous film
was laid in depth of 15 cm, soil water content increased first and then decreased with the increase of depth; when it was
laid in depth of 20 cm, the distribution of soil water content appeared the shape of “3”. The same laying depth with dif-
ferent hole rate led to similar soil moisture distribution, and the maximum of soil moisture content appeared at 5 cm below
the porous film. When soil water content went down to the lower limit of irrigation, the average soil water content in sur-
face soil (0 ~5 em) and soil above porous film reduced by 37.6% ~ 51.1% and 26.2% ~37.0% respectively, while
the average soil water content below porous film increased by 7.7% ~25.0% , compared with no mulch treatment. Dur-
ing the observation period, the change values of average soil water storage at 0 ~ 30 cm depth of PMMRZ treatments were
less than that of no mulch treatment except for the treatment with laying depth of 15 ¢m and hole rate of 30% . Among
them, the PMMRZ treatment with laying depth of 15 c¢m and hole rate of 50% decreased the change value of average soil
water storage by 23.0% compared to no mulch treatment, showing a remarkable water-saving effect.
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Table 1  Iirigation program and rainfall during the experiment

B MEACER MUK MK R
Month Irrigation Irrigation Irrigation Rainfall
on quota/mm cycle/d times /mm
8 H August 22.4 7 4 17
9 H September 22.4 7 4 0
®2 HBAEIRE
Table 2 Treatments in the experiment
A3 Treatment Cl Cc2 C3 4 CK
HEBEVRSE Laying depth/em 15 15 20 20 —

JFfLEE Hole rate/ % 30 50 30 50 —
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Fig.1 Soil water distribution before and after irrigation under each treatment
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Table 3 Average water content at different soil depth before irrigation under each treatment

{7 & Position R Depth/cm Cl c2 C3 c4 CK
)2 Surface 0~5 6.5b 7.9b 8.3b 8.1b 13.3a
" 5~15 10.4b 11.6b — — 16.5a
I Above film
5~20 — — 12.1b 11.9b 16.4a
15~30 18.1ab 21.0a — — 16.8b
£ T Below film
20 ~ 30 — — 19.0a 18.8a 16.6a

T R AP AT B AR A R NS TR FOR R B (P <0.05), Tl

Note: Different small letters in the same rows show significant difference ( P <0.05). The same as below.

F4 BHETEFEKETE/mm

Table 4  Change of soil water storage under each treatment

b i} B¢ Time interval (M - d) 3
Treatment 08-10—08-19 08-20—08-26 08-27—09-02 09-03—09-09 09-10—09-20 Total
Cl1 17.8 20.4 11.4 14.1 15.0 78.7
Cc2 15.4 9.6 6.3 9.0 12.3 52.6
C3 14.2 17.7 9.0 11.1 12.8 64.8
C4 14.8 16.2 9.0 11.4 12.5 63.9
CK 15.7 17.7 9.9 12.0 13.0 68.3

T = it K AR A5 LI I B A AR YR /KO 9 L SR o — TR WK T AR K

Note: Change value of soil water storage = soil water storage after irrigation this time — soil water storage before irrigation next time.
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