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Fig 2 Stress analysis in giral pipe flow
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Coordinating of Root-\W ater-Fertilizer Relation of SpringW heat-Spring Corn Intercropping
System Under Regulated D ef icit Irrigation (53)

Huang Gaobao, Zhang Enhe (A groZcological Engineering Institute, Gansu A gricultural U niversity, L anzhou 730070,
China)

Abstract: Detem ining coordinating of Root®V aterZertilizer relation was studied Two crops of ring
w heat and gring corn intercroppedw ere grow n in canent poolw ith length of 1m, width of 1m and depth
of 1 5m. The regulated deficit irrigations (RD I) of 30%, 50% and 70% of il relative w ater content
(SRW ) were performed at later jointing stagesfor springw heat (seedling stagesfor corn). Total seed yield
of intercropping systam was increased with 50% of SRW under 50% RD | at seedling stages for corn
intercropped T he vertical distribution of s0il Olsen2P and rootw eight decreased significantly from surface
il layers to deep layers, above 30% of Olsen2P and 40% of root drymassin O 100 an il depthswere
distributed in 0 10 an =il layer, butw here thew ater content is always below 10%, s unzwoordination
of snilwaterw ith root and 20il O Isen2P in il layers reduced nutrition use efficiency NU E). RD | and deep
P supply increased anount of rootsof below 40 an il depths, whichw as favorable to absorb nutrient for
roots in degper il profile at themiddle and later grow th stage Spatial distribution of NO3 N andNHz 2
N were influenced by irrigation, at the first period of growth, NO3 N and NHz N mainly distributed on
the 0 10 an il layer, but which gradually moved to deegp il along with crop grow th, therefore,
nitrogen fertilizer should not be applied at deep il layer, and should be supplied w ith several times

Key words regulated deficit irrigation (RD I); springw heat2ring corn intercropping system; root2v ater2
fertilizer relation

Prelim inary Study on Effectsof RootsD ivided A lternate Irrigation on Nutrient Uptake
by M aize (57)
Han Yanli', Kang Shaozhongz (1 W ater Resource Research Insitute in Yellav River Valley; 2 Key L aboratory of

Agricultural Soil & W ater Engineering in the Arid and Semiarid A reas, M inistry o Education, N orthwest SciZl ech
U niversity o A gricultural and Forestry, Yangling 712100, China)

Abstract: Effects of rootsdivided alternate irrigation on nutrient uptake were studied with controlled
alternate irrigation (CA I) for half part of root zone, controlled fixed irrigation (CF1) for half part of root
zone and conventional irrigation (C1) forwhole root zone The results show ed total N uptake of CA lwas
higher than that of CF I, but there isno difference comparedw ith C| at early jointing stage But at the end
of maize development, the total N uptakeof CA | treatmentw as higher than that of CFland Cl A nd total
P uptake in CA | treatment w as higher than that of the other two irrigation methods Compared with Cl
treatment, plant N and P use efficiency in CA | treatment was enhanced by 25 1% and 25 3%,
regectively. In CA | treatment, irrigation water was saved by 10 3% compared with Cl, water use
efficiency w as the highest anong the three irrigation treatments, and increased by 20 1% compared w ith
Cl

Key words alternate irrigation; maize; nutrition

Exper mental Study on Energy Gradient of Sedment Tran spor tation in Spiral Pipe Flow
(60)
W u Penglin (T aiyuan U niversity o Technology, Taiyuan 030024, China)
Abstract: Forced siral flow can be produced in a circular pipe flow by erecting blades in the pipe The
velocity of giral pipe flow w ith sediment can be decomposed into the circumferential vortex flow velocity
and the axial flow velocity as nomal pipe flow. The former acts as uplifting the sediment and the latter
trangports it Therefore the trangported sediment w ith the form of bed load can be changed as sugpended
load easily. In thispaper, with themomentun lav and themomentum moment lav, theforced giral flow
was analysed and studied in theory and by experiment, which was in two states of clean water and
sedimentZaden w ater separately. The obtained results are: the energy gradient of siral pipe flow can be
expressed w ith Darcy’ s equation; it hasmore ability of sediment trangortation than nomal pipe flow at
the sane energy gradient; the additional energy gradient of uplifting sediment is proportional to the

sediment concentration inw ater. It laysa reliable basisfor studying sediment transportation in iral flow.
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Equation of Friction L ossAlong the Plastic Pipe of M icro-Irrigation System (64)
BaiDan, Li Zhanbin (X i’anU niversity o Technology, X i’an 710048, China)

Abstract: The equation for friction loss along the plastic pipe of microZrrigation ispresented adopting the
multipleZregression analysis according to existing friction loss equation The nev equation is superior to
existing equation in calculated results owing to considering pipe dianeter, flow velocity and w ater
temperature at the sane time The calculated result ismore precise The error analysis show s that the
equation is satisfiedw ith the requirement of project design T he developed equation can be anployed in the
design of microZrrigation pipe system.

Key words plastic pipe microdrrigation; friction loss computing

Application of TC-30 D igital W ater-level M onitoring Transn itter in Agricultural W ater

Conservancy Project (67)
W u Jianhua®, Zhang Xu®, Jia Jinxia® (1 Xi'an University o Technology, X i’an 030024, China; 2 The Supple2
W ater Corporation of D atong, D atong 037000, China; 3 TheRenote Sensing Center o Shanxi, China)

Abstract: The pressure2type stage sensor, float2type stage senor and capacitance2type stage senor are
w idely used in agricultural water conservancy project in China However, there exists some drawv back
w hen they are equipped in the project with hyperZoncentration of sediment and swift flow, in which
oollecting message requires reamote telametry. It is an inevitable tendency to use modern computer
technologies to explore the higher accuracy and highly adaptable devices of w ater2evel measurement in the
agricultural water conservancy project TCZ2301 new type stage senor is presented in this paper, it
practices nav thought of smulative nerve theory, which succeeds in achieving new breakthrough in
measuring w ater2evel of agricultural w ater conservancy project, and the application effect is good

Key words agricultural w ater conservancy; computer; digital w ater2evel transnitter

Agricultural M achinery and M echan ization Engineer ing-

Soil Nitrogen L oss in Runoff and Sediment asAffected by L evel Trench and Crop Rotation
(70)
Zhang Xingchang (Institute d Soil &W ater Conservation, ChineseA cadeny o Sciences andM inistry of W ater Resources,
Yangling 712100, China)
Abstract: Comparedw ith conventional tillage, level trench might reduce 7% in average of runoff anount
on different slope land, the anmonium concentration in runoff increases 19%, its loss anount reaches
13 01 kg (km?- a), alo increases by 1 11 kg (km?- a), the nitrate concentration in runoff reduced
27%, its loss anount is 16 18 kg (km?- a) with reduction of 7 68 kg (km?: a), in conclusion, the il
available nitrogen loss in level trench might reduce 6 57 kg (km?- a) than that of conventional tillage
L evel trench might retain 25% of il loss, increase 13% of total nitrogen enrichment in sedment than
that of conventional tillage, accordingly, il nitrogen loss anount reaches 457 kg (km?- a), it alo
reduces 13% of nitrogen loss than that of conventional tillage Five years rotation experiments show the
erosion modulesof rotation system sw ith a season black soybean, a season soybean, and wo seasons black
ybean, ablack oybean, reach 896 and 984 t (km?- a) repectively, their modules are w ice less than
that of rotation system w ith broom millet and potato.
Key words level trench; crop rotation; il nitrogen loss

Camputer ized Smulation of W orking Process of Seed M eter ing Device for 2BQV -2 Plastic

Film M ulch Pneumatic Precision Planter (74)

L iu Hantao, DouW eiguo, W ang Zhuying, Zhao Shijie, ZhaoM anquan (M echanical & Electrical College, Inner

M ongolia A gricultural U niversity, H uhhot 010018, China)

Abstract: A n analysis of the process of punching holeson the plastic film, gragping at the seed through

suction holes, dropping off the seed and the operation mechanisn of the 2BOM 22 model plastic film mulch
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