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(Research on the Mechanized Technology of Rotary Tillage and Stubble-mulch for Paddy
Field under Southern Muttiple Rice Cropping System)
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N ﬁ 9“% E El{](Research Objective)

(1) “FHEE RKFEER SR ERR
FEHIE R ZE

“Sustainable development of rice
production” Is the most important
task of China’s grain production.

[Ty




a) FEKFEULHEHR21 % HFERRIES T it
R fEE=E, Bttt z&. (Only 21% of
the world's cultivated area gains 35% of the
world's total rice output. It’s the most in the
"elglel)

b) FeEKFEILL H_-‘.é.é S 28(V HARESREKE I az
400 IR BRE, HEIRERAZE&. (Chinarice
acreage accounts for 28% of the country's total
grain cultivation area ,while getting 40% of the
country's total grain output. it's also the most
In chinal)




c) FAKIEMIER
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05 £ E/KEMHERmFNAY86 % .

(Southern rice acreage accounts for 86% of the nation's whole
rice cultivation area .)
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Yangtze River drainage area’s accounts for 71% of the whole
southern rice acreage, it’'s the largest advantage agricultural belt
of China, even all over the world, and it’s the most important
area of the popularizing of rice production machinery .)



(2) “KHEEE#HE. FITEZELH 22 E
7 Y R IP TEHEE BY X B2 5578
“moderate tillage of paddy field, stubble

returned to fields”is the key technology of
the conservation tillage for paddy fields

a) RMIEBREZREBHET (%) ABEAS, HHEHA. &,
PLK HRE R AR LUE M B SL{ENLIRE . (Former crops’
residues (stubble) higher and higher, the traditional

paddy fields tillage technology such as human labor,
animals labor, machines etc., are hard to adapt to the
practical Operating environment.)



b)

MEAK, NFEE, SERERFESERL, §

HEESERESIMNE, EREGUFLE. REX
SEREHEIR. SitREIEMHARINRKRELA .
(Burning stubble in paddy fields Frequently

happened ,which resulting in serious
environmental pollution, endangering lives and
property, wasting a lot of stubble resources,
destroying topsoil of arable land)



c)

HWiEAEFERSBKHLIERHBREEERER[ LD,
BN GTEL, MAZIR, £ AEMN, K-mmR T,

ISINME S EFPE 47 %< . (Large-scale using of chemical
fertilizer have resulted in the content of soil organic matter reducing

year by year, hardening the soil, declining soil’s fertility and quality of
agricultural products, increased production costs, environmental

pollution and fertilizer wastage and so on.)

mAKE. NERHE2. 2/FUl E, YH5£E1/3,

(Every year, in southern, there are more than 210 million tons of rice

and wheat’s stubble, accounting for the 1/ 3 of the country.)






(3) “ Wy fE7K IS EXERR” Fﬁﬁé’a?ﬂ

Hl K E == IR &
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“Solving the puzzle of modern tillage for

paddy fields”

The entire process mechanization of multiple
rice cropping system production must be

solved Urgently



M—tE. . WEH. =, B—EZE2MHESEREH=E,
BHEPIKBEFARNSBAIAIES . REFEHE. FaEEAN. K
ERAE . W=, mEZMKEE~%RE. (rape-rice rotation,
wheat—rice rotation, two—harvest rice and three —harvest rice
and green manure-rice.etc. having being coexisting at the same
time for long, the traditional rice production methods result
in wasting lots of employments, time tight in the farming
seasons, high labor intensity, high input of agricultural

materials, low economic efficiency, which has seriously

affected the development of rice production.)



b) &Z[E

5=

INEKFEFEEER L1978 FE RV T 12. 8%,

=l

N =

=0

XiHE, - EEFER—EE e

#2%. (The available rice acreage at present

decreased by 12.8% in 1978 In china,

Inconsistent with the national ‘s requirements

the rice - rice rotation area has been in a

steady downward trend.)
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(“Using machine instead of cattle”is an

Important measure to promote
schistosomiasis comprehensive treatment)
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“Using machine instead of
cattle”should be
Imperative under the
situation
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?3'2 7k % fl\(TechnoIogy Introduce)

a) ARER = REESS MK HRYRIPIERE, KIMDBHEH.
ffiEZE L CH, BAEENEFUE. HSWERES
3. (This patented products will achieve

conservation tillage of the paddy fields, no- tillage
or minimum tillage, stubble returned to fields,
which also has significant economic, social and

ecological benefits.)



b) AEFFmAZAHIKEEFSENMAL R L
(R —HhIT IS F YRR K

(This patented product provides an advanced and

applicable tillage technologies for the multi-
cropping system rice production full

mechanization of conservation tillage.)



— . ¥ 7N & 9T (Technology Introduce)

c)

AEFFERAMR. S/ . AJHFEHEARRE

7K

wWEFEENmAL, MR LRSSk, AR

FiAR%E&EE . (This patented products which can
achieve high quality, high yield , high efficiency
and sustainable development , provide a new
technology and equipment for China's rice
production mechanization, speed up the step

of*machine instead of cattle".)



?SE 7k ﬁéﬁ fl\(TechnoIogyintroduce)

B K% $(General Structure)







2. AL (Technical line)
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3. ¥z !LFiA(Core Technology )

fasCiEhidl (HLEHAG) REFERIEMCIERHESHEXS/EML#2H %S
SERX: BRIEIRA FHE SRS Tt 53— 3 B W (AR he TI48 & — Ul fE— 4%
aKALE-ESYIEF IS EZFHEE - T2 RE T E R~ kE T
EKFEIEH IR ZEX . (Boat-tractor and its rotary tiller can do the

following steps in sequence: push down the stubble orderly by

boat bottom — plow with two-way symmetrical spiral knife-roller —

shred — blend the soil = shred the stubble appropriatly then
mulch it — level off the surface — reach the agronomic

requirements of rice sowing .)



4. BIFEhz &b (nnovation)

— R ESEREF
Eﬁﬂrzﬁﬁﬂﬁi —
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it — i
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—THZELRF,

R IhEILR, SEWMFEE L
#1E. (Accomplishing the working procedure of

pressing stubble—rolling — shredding —

stubble-mulch — leveling off the surface etc. at

one time. which can instead of traditional working

procedure of ploughing — harrowing — — rolling

— |leveling etc. realize streamlining cultivation.)



“ = J17 ¥R B9 AE B X RR A B R P LB R e
JIER, EIMESFHEZFTEREF IR E
FEHE, SKIPKBFEFEHE. (Two sets

of symmetry blade roller made up of
“three knives”,can mulch high stubble

and moderately plough, can realize
protective cultivation of paddy field .)



7Té .l?i)? +, iﬁ ﬁf_ﬁﬁ7k ’ jtfxiﬁ
T AR R, =RBIH, %FalEHEEhE 2z bl

IKFERIAS B HHESIE (Usmg the float style
theory ,which is fit for the paddy field of our

country, especially for the deep mud field in
the southern , and multiple rice cropping
system in particular .)




141

5. & Jf &
> EF#—FE-E. £, BB RSHEE T

R, (fitting for multiple rice cropping system ,such as
rape-rice-rice, wheat-rice-rice, green manure-rice-rice

5| (Application Area)

etc.)

> ET AWK, PR FESHHBERANEIEIR;  (fitting
for farmland with all kinds of reaping mode, such as
manpower harvesting, mechinary harvesting etc.)

> BT RIEIEYEBEAR S ERAELR; (fitting for different
altitudinal stubble that former crop remained )



»1& T A B BNR B R FS
( fitting for different c

, J1ZHP

epth muddy

paddyfield, even for la
etc. )

»iEFkFEFIR. KEEBRTAYK

N %ﬁ %;

ke field, lotus field

AR

(fitting for plough in paddy field before

planting rice; )
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X “LIHKE

-7 BNBYIFEK;

( fitting for the pressing need of “using

machine instead of cattle" In schistosome

epidemic district;)

> IETARRIEZEEREANFEENIZE. (Fitting
for different management types and

management scale of farm machinery .)



6. ¥ ANZFTFEFR(Technology Economy Index)

YEN W& 5 (The work breadth) 700 mm

FIHHIE  (The average plough deep) >120 mm
HIEFEM AL (The plough deep stability coefficent) > 85Y%
WA EM R (The plough breadth stability coefficent) > 95%
R FEE  (The level degree of the earth’s surface) <50 mm
Je B 3E MR E  (The muddy acclimated depth) <350 mm

& N AT EAE B EEE (The height of crop stubble) <650 mm
LB £ 2 (The plant coverage rate) >90%

YEW 3 JE (The working speed ) 4-5 km/h

of TYE/NHF A =2 (The productivity of net working) 2. 5-3% /h
F WA E (The main fuel consumption) 1.2-1. 3 kg/&



_
RIPIEFHERZ L =RV IMEIIS . RIPINE; SEIEIXE, RIFIERERANE
ANEl. (The core of protective cultivation is protecting the environment from destruction or
pollution. Different area have different connotation.)

1. BEERAKRKBZEFNRE, EEXH NHIAHEE, &K, REE.

(Suitable technology uses the float style theory, moderation shallow
ploughing, not destroying cultivation layer, keeping water and

richness.)

2. W EEMELCH, EMEHR, SR EHIERE. (Stubbles
return fields directly,increasing organic matter of soil, improving

physical chemical properties of soil.)
3. W/ fERE, WAETHE, HARIER. (Reducing the dosage
of chemical fertilizer, decreasing environmental pollution, saving cost,

Increasing benefits. )



RIPIEFHER 0D RO INE IS . RIPIREE; AR, R IEHERI R

A G (The core of protective cultivation is protecting the environment from destruction or
pollution. Different area have different connotation.)

4, FRARFEFREEET, RIPESIFE. (Solving the problem of
burning straw,protecting environment . )

5. UL FEMIREL, BUO XS TIERIRIA, TIZ9EEIRE. (Reducing
the work times of machine on earth, decreasing
destructiveness for soil, saving energy.)

6. KERIE, BIVFEHREE, E5HH. (Dry land and paddy
fields rotate,decreasing the disaster of pest and ruderal weed,

Improving soil fertility .)



=. fi ?tﬂ*i(The Course of Study)

e fEIE - MALE R B)T BOR IR BUE (2004AA101D07 )
= WA A — KR E R A ET E
= L8 E R itk (2006BDS033)

o RO AR S ITE (200745 )




FHEF 246 1

(Research
&Design)

(2003-2004 )




F— R AL
A

(Firstly testing
preproduction model )

(2004-2005 )
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" id-season Rice Stubble) | (Late Rice Stubble)




I A U K

(Perfprmance Testing)

b

R
(Trial-manufacture Testing)

(2004-2005)

W A A AT

(Late Rice Stubble)

% = KR I (Third Trial)



5 — AL
3§ KT

(Secondly extending
test of preproduction

model ) (2006)

:E Y i

(Rape Stubble)

i

F ". '-"H{: ‘{ ::-_ ..—-"T_ -'.. e . *\

Laem % FRET — - _
e (Early Rice e — o
Stubble) i o T,



= BAENLAE TR T8 (200748 )

(Thirdly demonstrastion testing of the prototype machine)

BNz
AR =

(Scene Meeting
in Tuanfeng of

Hubei Province)

(Spring
Ploughing)




iRl

(Machine Ploughing
&Rice Transplantation )

Wt A A AT

(Late Rice Stubble)

A& A E
%iﬁ /i\(Scene

Meeting in Xishui of
Hubei Province)



A& 7 M
A=
(Scene Meeting in Ezhou
City of Hubei Province)

(Machine
Ploughing ) §&
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f%jt%ﬁﬁ%”—g—%iﬁé\(&ene Meeting in Janli of Hubel Province)

Bt (HLprpld )

(Spring Ploughing&Rice Transplantion) ® S —




% BN =R RBIR T 5 R F 1K 28 (Fourthly Prototype

Machlne Ripened: three times improved design and trial-produced test)
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Hubei
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7 o M g8 A8 M (New Product Performance Test)




L. ] B ==(Extension Prospect)

1. £33 (Economic Benefit)

?MJL%WE =: AYMIELREZ DR AT HN164E; 44
KMNA - AT HLI0fE., EYFKREMEEE R, Fauk
SEAE AN, M| Y AEL A IR N14284T0. EHI#HG6EFH
HrH, NEEFIHKRAEWMAN20534T, FAEIFEIEE 4K
A5137t. MaHFaE# W, PFTREWANL2.3F L.

As for workers: This machine’s efficiency is at least 16 times
over the manpower and animal power and 10 times for net
iIncome, they will get about 14284 ¥ during the first year after
withdrawing the cost of purchasing and other expenditure. The
net income will be 20534 ¥ every year, If depreciation is averaged
In six year, that is to say, they can earn 513 ¥ every workday. So
during the life-cycle of machine, they can earn 12.3 thousand
yuan.



L. ] B ==(Extension prospect)

AR E: BRAABRANEE T v AHBEHEALOT; &
Dw i 410k, B A RER R AL6TL; AE A% 2% # 7 T
MR, Fw AR IKEAKg, HEKkI6T. TN, LHEATHK
A AR RS TR T 427T.

(As for farmers: Using this technology can save 10yuan
of the tillage cost; decrease 10kg chemical fertilizer per
666m?2 (about 16yuan) ; If production only increase by 2%,
they can increase rice 9kg per mu (666m?2), be equal to
16yuan. So they can increase 42yuan per mu if using this
technology.)



MV E: EEF30004, H44E KR ANK2250
776, EISWHF LT, WRFBAMNIIT.57 T0; 4
N 5L AT E B T8 ) R A mNNA.8E, RiE T
7.

(As for corporation: Sales revenue reach 22.5 million

yuan, if the annual output is 3000 sets. the profit and tax
totaled 3.375 million yuan, which is about 4.8 times as new
manufacture equipment investment, return is considerable.)



2. H75%%5(Ecological Benefit )

ﬁn%ﬁa\t’ﬁﬁi&i\mﬂﬁf%ﬁ*ﬁZOOOO 30000kg, B ¥
= A2 1500Kkg. CAEREATRE, WAL EAHRO.8 ~
12A€%£o@% #ﬂkm CRERE L ERNREE, K
%i%ﬁ% B, #ELEEAEKES, BOFET

, RFpRVAERRENEEMEIR, AR TH =K IR LS
Tﬁ%kﬁo

(Grain output can increase 1500 kg, if 20000 ~ 30000kg straws
returned to fields per hektare. if this consecutive for three years ,Soil
organic matter can enhanced 0.8~ 1.2 %. Therefore, stubble-mulch
can increase organic matter content of the soil effectively; improve the
soil structure; enrich the soil, advance the capacablity of protecting
soil moisture, decrease the environmental pollution, promote a
healthy agricultural ecological system, increase production and
Incomes and be good to the sustainable development of agriculture .)



3. #1 &% &5 (Social Benefit)

RIUE B £, fE B R SRR A MK, BERRK
FHWE, REFZNIE, FEZMLFeaEER, FH TS
HERE, PBERAR AT RA, WD T AT R B faxt L8
WESERTEESENHIR, AT XKEFERE, Z8TK
2N E. WRANAF LR %L 230008 (),
L HAL10010N Y, AREMESHLE A,

(This project can greatly promote the level of mechanization for
paddy working, alleviate labor intension, improve working conditions;
and integrate lots of working procedures, which can increase working
efficiency, reduce production costs, decrease the work times of
machine on earth, avoid destroying on ploughing layer of soil, can
also shorten the cultivation time on farmland, relieve the contradiction
of farming seasons. About 100 job opportunities can be create if
production capacity can reach 3000 sets per year, and alleviate the
social pressure on employment effectively.)
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	二、技 术 简 介(Technology Introduce)
	保护性耕作的核心是减少环境破坏、保护环境；不同的区域，保护性耕作的内涵不同。(The core of protective cultivation is protecting the environment from destruction or po

