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Table 1 The effect of mulching on the grain yield and water use efficiency of summer maize

) g1 R 7 Pk IR R
Year Treatment Yield (kg/hmz) Increase (%) ET (mm) WUE [kg/(hmz-mm)]
AR . - _ _
Growing maize without mulching
2003
LA 2333 13.0 — —
Growing maize with mulching
EAARELBE 2000 - 138.6 14.4
Growing maize without mulching
2004
FORBLE 4611 130.0 151.7 30.4

Growing maize with mulching
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Table 2 The effect of different mulching treatments on water storage

- BRACR S BISCR
. ian E=N i il =
AbFR(2003) AR The efficiency of AbFE (2004) LK R The efficiency of
Water storage . Water storage L .
Treatment ( ) straw mulching Treatments (mm) plastic film mulching
mm (mm) mm (mm)
(NGEZS: 384.4 — IR B 3594
Bare land in fallow Bare land in fallow
PRI BE: 394.6 10.2 PR 359.8 7.4
Straw mulching in fallow Straw mulching in fallow
TR 279.7 — FRAEE 280.5 —
Growing maize without mulching Growing maize without mulching
FRAL A 295.8 16.1 FRALNE 267.5 —13.0

Growing maize without mulching

Growing maize without mulching
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Fig-1 Water distribution in 0~~180 em soil profile under different mulching after corn harvest
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Fig-2  Nitrate distribution in 0~~180 cm soil profile under different mulching after corn harvest
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The effect of mulching on soil water storage and
grain yields of maize and their mechanisms

TAN Jundi"?, WANG Lin-quan', LI Shengxiu'
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shannxi 712100, China;
2. Institute of Geographical Sciences and Natural Resources, CAS, Beijing 100100, China)

Abstract: Mulching was widely applied in agricultural activity of arid and semi-arid area- The microfield
trials (with rainproof ) were carried out to investigate the effect of mulching on water storage and grain yields of
maize in 2003 and 2004. In the trials, two tillage systems were designed including growing maize and fallow as
main treatments- Every main treatment was divided into mulching and no mulching- The mulching material was
wheat straw in 2003, and plastic film in 2004. The results showed that surface mulching of straw and plastic
film increased the maize yield and water use efficiency as well. However. there was significant difference be-
tween wheat straw and plastic film - Plastic film mulching increased yield and water use efficiency significantly ;
straw mulching could increase the soil water conservationbut the yield increase was small. In fallow treatment,
straw and film mulching conserved 10.2 and 7. 4mm more water than bare land respectively in the 0~~60 c¢m soil
profiles- Under growing maize systems, straw mulching could conserve 16. 1 mm more soil water than no
mulching: and plastic film mulching consumed 13. 0 mm more soil water than no mulching- While different
mulching materials had different influences on nitrate distribution in the soil profile- Under fallow trial, soil ni-
trate content in the 0™40 c¢m soil profile with wheat straw mulching was lower than bare land. but it was higher
with mulching of plastic film than no mulching:under planting systems.the nitrate content decreased in the 0~
40 em top soil of straw mulching and plastic film mulching compared to no mulching-

Keywords . surface mulching; summer maize; nitrate content; soil water storage
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Retrieval model for estimating corn LAI in black soil region of
Northeast China based on Perpendicolar Vegetation Index

LI Fengxiu'"*, ZHANG Bai', SONG Kai-shan',

WANG Zongming'> LIU Huanjun"*, YANG Fei'**
(1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun, Jilin 130012, China;
2. Graduate School, Chinese Academy of Sciences, Beijing 100049, China)

Abstract. An experiment was carried out to evaluate the precision of hyperspectral reflectance models based
on Perpendicolar Vegetation Index (PVI) which is formed by various bands for monitoring corn leaf area index
(LAI)- Corn was cultivated under different waterfertilizer coupled control conditions and corn LAI was collect -
ed simultaneously with LI—COR LAI—2000, while corn canopy reflectance data and bare soil reflectance data
were collected with ASD spectroradiometer (350~1 050 nm). At first, each band of NIR and red was applied
to establish soil-line; based on which PVI could be established; then to find out the best band for PVI; and
then, PVI with the best reflectance band was applied to regress against corn LAI. The result showed that the
sampling wave band gap was narrower, and the accuracy of retrieved was better- The best corn LAI model re-
trieved by sampling 1.4 nm interval PVI in 2004 was exponential model. and the accuracy of estimation expo-
nential model of LAI established with the wave went up to 91. 1%, and the standard error was 0.1997, RMSE
=0.0399, which is qualified for 0.0l level. The PVI vegetation index established by hyperspectral data can
highly estimate the corn LAI-

Keywords ., hyperspectral ; corn LAL; PVI; soilline



