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Status of CT in Shandong province
Main problems
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From 1989 to 1992, the study on rotation
tlllage was carrled out by Shandong
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And after the CT projects startup by
agriculture ministry In 2002 In order to

protect the or ‘Iﬁﬂ rr SEI
Sha ror}g rrovm e, W'LJ* Je\ke eg

a F
= .' 1
Ao

RGN w*f k=

e et s
e LB



#Eaiil, Hurea SRy HEFE R TR
ER6 )] Zhn?, B4 T A EHIRS

Now, the total CT area of Shandong
province was over 6x10* hm?, which
Increase the sustainable developing level of
Shandong
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1.2 Technological characteristics of CT
In Shandong province
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In Shandong, the main cropping modes are relay

Intercropping and multiple cropping of wheat
and maize.
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1. 2. 1 Straw covering technology
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1.2.1.1 Straw breaking and mulching

NEE L RS WHITLRGER, B TR T
wia, Kbz, EARREEH, R EHE,
MATAK AR R, o] AL EEsplE
TEYEML o

After the harvest of wheat and maize by combine
harvester, or harvest the maize by hand, the straw of
wheat and maize was crushed and returned.to.soilxlf
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1.2.1.2 BEES
= 1.2.1.2 Covering with stubble

EREDFEAT TR EZSL M AR, SR

JiiE. BEEmEmE —REAKNI5cm. /phz20cm

In the straw comprehensive utilization region, the

CT modes were crop harvested by machine wit
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high stubble untouched + seeding with no-till or

with shallow rotary tillage. The suitable height

of

maize was 15 cm, and that of wheat was above 20

cim.
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! 1.2.2 GPHETFEAR
1. 2.2 No-till seeding
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In double cropping system of whe@ta d rpalze,,, gi
the no-till seedlng technologies WEr ; 1 —
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1.2.3 Raking tillage on the stubble
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Raking tillage on the stubble, generalized by
Shandong Agricultural University, was a

minimum tillage which can improve the fertility of
il and increase the crop yield .
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The key points of this technology were: using
whole maize straw return instead of

traditional tillage in autumn, and sowing { =
wheat after rakmg tlllaé b heavy cutaway .
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and the whole wheat straw also return to
the field after crushed when Wheat was.,
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harvest by combine harvester, *@hve
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According to the study results, the suitable
years of raking tillage in the loamy soil was
2, that is to say, furrow 1 year then raking 2
years. But in sandy loam, the suitable years
of raking tillage in the loamy soil were 3,
which mean furrow 1 year then raking 3
. years.
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1. 2. 4 Rotary tillage on the stubble
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The process of this technology was: using whole
klizd Jr*r{uv reitialinstead of traditional tillage
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» Because rotary tillage was a kind of surface
tillage, It can be used 2-3 years between
normal tillage.
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1.2.5 FFAR

1.2.5 Deep loosen technology
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By deep loosening, the water-holding
capacity of soil was better than continuous
plowing, which leads to 12.10%-17.18%
wheat yield and 6.87% maize yield higher
than that of continuous plowing,
respectively . In conclusion, we should
building the alternate tillage of raking +
deep loosen and rotary + deep loosen.
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= 1. 2. 6Weeds, disease and pest control
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In order to control the weeds, the herbicide of
adapted types and quantities should be used. The
better use stages for herbicide were just before
sowing, after sowing but before seedling, even at the
early growth stage of seedling. During the growth of
crops, the herbicide still can be used according to the
really situation of weeds in the filed.
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The control of disease and pest should be
carried out according the occurrence of the
disease and pest resent years and the situation

fjgar We can use adapted agents to



Y3 # ARG LAKE D hdEFAE

3. Ecological and social economic benefits
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The results showed that CT has ecological and
social economic benefits for the agriculture in
Shandong province, which not only can better
the environment and increase the soil fertility,
but also can.increase the crop yield and income.
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= 3.1 Ecological beneflts
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CT can increase the benefits of straw&rﬁetu rn,™
better the water and-nutrient sﬂﬁ”a‘t-i@ﬂ%ﬁ son T j
double cropping system of wheat and ma iz the /|
water use efficiency of rotary tillage, rakln

tillage, and no tillage were 15. 68%\ 10.53% fa{nd
19.52% than normal tillage, respectlvely\
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At the same level of fertilizer and irrigation,
the water preservation of soil under tillage and
raking tillage were higher than normal tillage.
CT can still increase the nitrate accumulation
In 0-60 cm solil layer, but decrease the nitrate
accumulation in 60-100 cm soil layer, which
can increase the nitrogen absorbed by crops
and decrease the nitrogen loss.
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= 3. 2 Social economic benefits
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According to the study of our, the fuel
consumptions of raking tillage and rotary tillage
were decreased by 39.71% and 55.88%, compare ,,-
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Form the whole yield of wheat and maize,
the yield of rotary tillage, raking tillage,
and no tillage were 11.93~12.6%,

11. 38 12. 27% and 1.26~7. 97% hlgher
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4. Main problems
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4. 1 Seeding quality control was difficult
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FHAE 72K Tillage practice
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4.2 Combining agricultural machinery
and agronomy was difficult

HErsk= AFRED T HEEIE, mHEHARILE

PEREANTEE, ﬁnﬁlﬂﬁ/\ﬁ”%ﬂ]mmiﬁﬁ%ﬁﬁg,

SR= MmO EEe 1, A T R ESHESIR K

VA ﬁji;ﬁg% N E R RN 2 D ae e MEBCENL
NEr2Z

\<m|

Z N\

| he '! ﬁ.ll‘
L e P
3 x:-..l..
¢ Sy —— = LY 2




4.3 FIRIBERARERARE

.3 Crop planting technologies was not match
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4. 4 Shoaling of arable layer and
asymmetry of soil fertility
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ANE A IEATERN  (g/em3)

+ZEcm FER+ R e AT+ RE i
0-15 1.419 1.415 1.512
o 15-20 1.570 1.585 1.589
20-30 1.594 1.576 1.578
0-30 1.503 1.497 1.523
0-15 1.458 1.424 1.529
. 15-20 1.476 1.608 1.612
- 20-30 1.511 1.570 1.591
0-30 1.479 1.503 1.564
0-15 1.491 1.540 1.560
. 15-20 1.515 1.657 1.669
= 20-30 1.567 1.576 1.582
0-30 1.520 1.572 1.586
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LbFE
0~20cm 20~40cm 40-60cm 60~80cm 80~100cm 0~100cm

R  7.05¢cB  5.09cBC 4.05aA 5.38aA 5.60 aA 5.454bB
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# # 1266aA 7.95aA 3.85aA 2.65bB 4.95 bA 6.112aA
# #H 955bAB 2.78dD 045cC 0.64cD 0.31dC 2.746dD
B T EREESR S 2S5 H A #H 2= 78N,
1BZOcmLJTUl'J7I‘&m%EI’JV1EE, HoAh R AR

A HELER




RIS S,

4.5 ! LAE%E’ '/'J‘\'E%ﬁ
4.5 Control weeds was not easy
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4. 6 Fertilizer application technologies
need reform
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= 4.7 Effects on crop yield
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Y RRgEsER (ghm)
e
R - __EX pos
FEE Lt #F R % mE | %
HHEN 5564 3795 9359
e HifE | 6465 + « 16 .19 | 4350 « « | 14.62 | 10815 « «
HfE | 6540 « « 1754 | 4365 « « | 15.02 | 10905 « «
G bt 5413 2.71 3872 2.03 9285
iR 6008 7156 13164
- i | 6150 - 2.36 7321 2.31 13471
HFE | 6195 « 3.11 7412 3.58 13607
%t | 5861 « 2.71 7008 -2.07 12869




AR EEFE=E (kg/hm?)

NG EoK
£ Nt
FROARE | wme | e | whiEw |
% 5790 7455 13245
w= | #E 5985 3.37 7440 -0.20 13425
o FEAE 5700 -1.55 7395 -0.08 13095

Bk | 5176 « « -10.71 6866 * * -7.90 12036 * *

HEEH 5490 6870 12360
#py | BEfRS | 5873 « « 6.98 7170 « 4.37 13043 «
4 A 5400 -1.44 6690 -2.63 12090

St | 4878 « « -11.25 6389 * « -7.00 11267 * »
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= 4.8 Low systemic of researchon CT
technologies
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“ 5. Countermeasures for CT development
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9.1 “One purpose”
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5.2 “Two keys”
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= “Two keys” are “using suitable machine”
and “matching the corresponding

4 t8Ehnologies”;
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5.4 “Four advances”
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