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Relationship between Water and Carbon Utilization under
Different Straw Mulching and Plant Density of Summer
Maize in North China Plain
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Abstract. To explore the relationship between water and carbon utilization and key
factors to keep high water use efficiency (WUE), a 2-yr experiment was conduct by
covering 0 and 0.6 kg m* straw to the surface of soil with plant densities of 1.0 x 10°,
7.5 % 10, and 5.5 x 10" plants ha” in North China Plain during summer maize
growing seasons of the 2012 and 2013. Results showed that straw mulching not only
increased grain yield (GY), WUE, and carbon efficient ratio (CER) but also inhibited
CO, emission significantly. WUE positively correlated with CER, GY and negative
correlated with evapotranspiration (ET) and CO, emission. CER had the larger direct
effect on WUE compared with ET and CO, emission. The results indicate that straw
mulching management in summer maize growing seasons could make sense for
inhibiting CO, emission.

1. Intreduction

Food security caused by water resources shortage with farmland shrinking and climatic change due to
global warming results in alarming situation for the existence of life on earth, which are serious concern
for scientists and researchers. One of the important causes for global warming is the uncontrolled
emission of CO,. The water use efficiency (WUE), is a primary ecosystem function characteristic that is
important for the global water and carbon cycles. Improving crop WUE while maintaining or even
improving grain yield (GY) may conserve water resources and maintain therr economic livelihoods.
Many studies combined with CO, emission to explore the effective way to achieve carbon emission
reduction. In addition, mulching is used widely to improve soil fertility and soil moisture content.
Mulching is not recommended as a method for improving water and GY of maize in northeastern
China semi-humid black soil region, when the soil water content is sufficient for maize growth!'!. The
mulching rate of 9.0% 10° kg ha™ with maize straw was suitable for the Loess Plateau of China where
the precipitation was lower than 390 mm in the spring maize growing season’. But above all, the
study of water and carbon utilization for maize based on straw mulching were independent and
separate, comprehensive research of water and carbon utilization should be studied further.
Reasonable planting density is an cffective way to realize increase in GY in the case of arable land
losses. Increasing effective rooting depth from 0.40 m at a density of 3.25 x 10" plants ha ' to 0.60 m at
a density of 4.44 = 10" plants ha™ increased GY from 6.0 to 7.8 t ha "and grain WUE by 23.6%". No
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BY

of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1

X R BT % XX



Research On Incentive Mechanism of General Contractor
and Subcontractors Dynamic Alliance in Construction
Project Based on Team Cooperation
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Abstract, It is the key of motivating sub-contractors working hard and mutual
cooperation, ensuring implementation overall goal of the project that to design rational
incentive mechanism for general contractor. Based on the principal-agency theory, the
subcontractor efforts is divided into two parts, one for individual efforts, another
helping other subcontractors, team Cooperation incentive models of multiple
subcontractors are set up, incentive schemes and intensities are also given. The results
show that the general contractor may provide individual and team motivation
incentives when subcontractors working independently, not affecting each other in time
and space; otherwise, the general contractor may only provide individual incentive to
entice teams collaboration between subcontractors and helping each other. The
conclusions can provide a reference for the subcontract design of general and

sub-contractor dynamic alliances .

1. Introduction

Different scholars have different definition for teams. GertWijnen and Rudy Kor considered that a team is a
group of people with complementary skills who are committed to achieving same goals and consistent work
methods which is responsible for this methodl. Alchina and Demesetz thought that a team is a group of
agents who can choose their efforts level separately while each agent’s marginal contribution for output
depended on other agent’s efforts which can’t be observed separately!?l. Under general contracting mode
general contractors use dynamic alliance project management mode to organize all the subcontractors to
satisty the market needs. Resources sharing, complementary advantages, risk and benefit sharing score on
team cooperation meant to establish a long-term cooperation between the general contractors and
subcontractors so as to enhance the core competitiveness of enterprises and reduce transaction costs®l. Water
conservancy and hydropower projects have characteristics of large scale and professional a turnkey project
usually has more than one subcontractors, the general contractor and the subcontractors use project planning,
organization, command and adjust management means together to achieve project objectives in order to
achieve the common goal of construction projects through a clear division of labor and cooperation. In the
general contract project the division of labor cooperation can greatly increase the formation of the synergy
effect of engineering projects which in fact is the team production. The members of the team are not a
general sense of the individual but a working group of the sub contractors. The team members of the mutual
cooperation is essential for team production. If the subcontractors sincerely cooperate for the general
contractor the project will be successfully achieved otherwise it will appear such adverse consequences the
cost increase, quality drops and time delay so that management coordination difficulty increases. In practical
engineering some subcontractor does not allow other subcontractors use their own equipment or the project
completed so subcontractors will buck each other and mutually make excuses when problem appears.
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Review of Water-saving Irrigation Technology in

Tea Garden under Drought Stress
DU Shoujian, LIU Quanru, WANG Juan
( Department of Hydraulic Engineering, Shandong Water Conservancy Vocational College,
Rizhao Shandong 276800, China)

Abstract: Under condition of global climate change and lack of water resource, tea production is obviously restricted by drought
stress. Impact of drought stress on tea garden internal mechanism and external performance were discussed, combined with tea
area of water-saving irrigation technology application status in our country. A summary of water-saving irrigation technology from
engineering measures, agronomic measures, evaporation suppression and catchment measures was regulated. Future develop-
ment trend of tea plantations of water — saving drought — resistant were addressed, which help to provide technical support and
theoretical basis for tea area planning and guide sustainable development of tea industry.

Keywords: drought stress, tea garden, water-saving, irrigation
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