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Fig.2 The first generation of corn stalk deep incorporator—A three-piece set
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Fig. 3 The second generation of corn stalk deep incorporator Fig. 4 The third generation of corn stalk deep incorporator—
— Three-in-one Wind-driven input cylinder plough
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New Model of “Straw Enrichment and Deep Incorporation” and Engineering

Abstract

Techniques

DOU Sen

( College of Resource and Environmental Science,

Jilin Agricultural University, Changchun 130118, China)

Presently in China there are mainly three models of returning straw into the field, that is,

shallow incorporation, surface mulching and plowing turnover straw deep down into soil with a moldboard

plow. Shallow incorporation would generally leave too many large pores in the soil, while surface mulching

would lead to decreasing in ground temperature and increasing in disease and pest incidence in certain

areas. Being unable to break the plough pan, the second model is very limited in the effect of raising soil

organic matter content of the whole soil layer (especially the subsurface layer). And plowing turnover straw

deep down into soil with a moldboard plow is costly and labour-consuming, and moreover, it would reverse

the soil layers in order and turn not-fully decomposed straw back into the upper soil layer again next year,

http:

/Ipedologica. issas. ac. cn



560 + b= 2 il 56 %

thus affecting yield of the crop. [ Objective ] In an attempt of solving the problems that long-term shallow
tillage has brought about, such as the lack of organic matter in and over-compaction of the subsurface soil
layer, and high cost and low effect of the techniques of returning straw into the field, this paper proposes
a new straw returning model that is simple and effective and can be used to loosen the soil and build up
soil fertility at the same time and introduces technologies for innovating relevant farming machines and
field engineering. This engineering technology is designed to break through the bottleneck of high cost or
poor effect of returning straw to the field, and to provide means to mechanize straw processing for upland
fields and to build up a fertile plough layer. [ Method ] Based on the new concept of giving priority to rapid
fertility building in the subsurface soil layer, this technology is to incorporate straw concentratedly into the
soil subsurface layer of a designated band when the farming machine is plowing deep loosening the soil.
This new technique is called SEDB (straw enrichment and deep burial). The main engineering technology of
this model is the invention of a new cylindrical plough that is able to concentrate, crush and bury straw into
the soil mechanically. The process goes specifically like this: (1) rake the corn stalk in the field together
into rows at a ratio of 4 : 1 ~ 8 : 1 with a finger-plate rake; (2) crush the corn straw and bury it into subsoil,
20 ~40 cm deep along designated strips with a wind-driven input cylindrical plough; (3) sow seeds into
the strips with no straw buried in between the strips with straw buried in a normal way with a non-tillage
seeder, to realize separation of the seeded strips (narrow rows) from the strips (wide rows) with straw buried
in a wide-and-narrow row alternating cultivation mode. [ Result ] This model has adopted the advantages
of the moldboard plow technique and the straw mulching technique and avoided the disadvantages of the
two, thus making a perfect combination of straw returning to the field and strip minimizing tillage, which
enables realization of fully mechanized returning of corn stalk of the entire crop for years in a row without
disturbing the order of soil layers or affecting crop yield of the next year. [ Conclusion ] The concept of
straw concentration and deep burying is a novel one, technically feasible and effective in fertility building,
especially in the subsurface soil layer.

Key words Straw enrichment; Straw deep incorporation; Cylinder plough; Wind injection; Strip

tillage; Separation of planting from straw belt
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