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The Impacts of Conservatlon Tlllage on Atmosphere
4 Warmlng Dust Storm and Soil Deterloratlon in North Chlna
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Global Warming, Dust Storm and Soil Deterioration are
great challenge to human beings in the world!

They are also big challenge and opportunity to
Agricultural Mechanization Development !
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CT has not only good economy profit, but also great resource
& environment benefits.

It Is suggested that government should take it as main
approach in environment protection, and support from policy
and funds.

Chinese Government has put “Development of Conservation
Tillage ” into number one document of central government.
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CT depress. Greenhouse Gases

® i HAM RN EEAFECO,, /CH,, N,O:;

GHG mainly are CO,, CH,, N,O;

® CO,, CH, N, OX A i1 vk 77 7] 260%, 20%A16%;
® fHZ HAIN, 0% K AL HBE il 1 2 CO,/7290~3101% . ZCH,
FRILOAER, Ao DRk 28 A5 Y. 5% M) 7™ T

The potential of N,O emission warming atmosphere is greater 290~310

times than CO, 10 times than CH,
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GHG emisston issmain factor in Atmosphere warming

N,0, 1,0
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1.1 =&k (C02)
YRS ARATE D1k %60% contribution rate

Tk, A iE Iz
Industry, Transportation

JABEREAT

Straw Burning

ML ANV IR AT TH
Fuel
B R ECHR

Escaped from soil

FEACAE S HLK

| Manufacture Fertilizer _
& Machinery
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Farming
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The effects of CT on CO, reduction

& (LI ORI R E LGS e v vgE25-33%,  RE A Bl
HhAE%) /D AE84kg CO2. From fuel reduction

® ZEGERAT . BEAGIAG . AEIRE LRI il AR B, PR
PIVEHE A] LUAR Ge R SR 2 DU D HE5501kg CO2. From
Stop straw burning, Reduce fuel consumption, reduce
escape from soil and reduce CO.,emission from manufacture.

& (L7 60% B SEAT ORI R, RE > CO2HFR 35Mt,
AR A BRCO2HE = 1) 1/100. 60% adoption of CT
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Soil Organic Matter related to CO2 in Atmaosphere

G HHEANLT B FF PR ERHEA DTS =10
KAKCO25 = LTt KEKCO25 &=/F

A Co, \/

Farming =————eey,

. soMm :
constant increase

CT adoption
(1990)
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CT contribution on the reduction of CO» iIs no less than
on the increasing of crop.
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2. 2 P8/ ON,OSARHEIA Reduce N,O emission

® N0 ZHTER M 3380 [ 3R il S 40 40 1 s o 4
el VE I = AE 1. NLO emissions are produced from farmland
by denitrification and'nitrification process, through bacteria

actiyities.

o PAEMAIE—RERR, “RATETN S REAEN LK
7). The productive condition of N,O emission are N resources,
In the soil, suitable moisture.

® H1[EN,O S AAKIKYE: The resources of N,O emission in china

it FH & = A IE 43% applied chemical N fertilizer
K O 427%  base farmland®

i A HLAE 23% applied organic manures
VEMFEFT 2% crop residue

Bk 6% other N resources
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® 2004%E P [ A= 7 14519 f7 Ak AR,

/EKHEE@B@ J _Chemical N fertilizer application

Horip AUE

3304 J7 i, ~F-34268 kg/hm? . \China proddced
45.19 Mt of C.F., among it N'fertilizex 33.04Mt.

® FLI it - BT 2 % 1 4530-35%.

A rough estimation is the fertilizer utilization efficiency

IS only 30-35% In China.

=N

® J/DN,OHE, B LB DRI

15

Reduction of N,O emission, decrease t

ne amount of N

fertilizer application should be put in high priority.

o Mk E5 AR 7 B4R B R o www.cn-ct.net



e/ A HH X\t Wind erosion

k> A% H 7K okt Water erosion

HEMR e

Immediate

M/ DA I FEFT Burn Straw

PRy #EAE
i - \ Tl DR BE R Reduce Fuel
PPN, OHETI Jlad, il liis R

CT reduce N,O ?

i3 1 18 25K Soil Structure

KRR

|
|
|
|
|
Long time :
:
|
|

i ) Soil fertility
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1) b Al Reduce N loss by wind erosion

& 1 EIE T AR 12~14 Mhm2, & B XUl RaE
10~20tthm2, K\ & 4 %0.17%), A4 R i A 17~34

kg/ hm?.,

The wind eroded cropland is 1214 Mhm2.in NC, average
erosion rate is 10~20 t/hm4/a, N content in wind collection is
0.17%, wind erosion loss full N 17-34 kg/hm?

b BB AR o B E BF R L www.cn-ct.net



PRI BRI D X

PRI PR E B H60%, 3D A 1515510.2~20.4kg/hm?,
SR IFEALANO SRR LB L. 25%  ( PICCH R A2 7
SEE) , BESGERCDN,OS AHEK2001~60241,

CT reduce wind erosion 60%, cut down N, loss, take the transfer
rate/1.25% (PICC value), reduce 2001~6024t in China.
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2) Ja/D 7K Reduee N loss by water erosion

@ KR R AN 10~13Mhm?2, & [ K e 415thm?2
P k45 50kg/hm?,

Water erosion area 10-13Mhm?in Yellow River Basin, N loss 50kg/hm?

RS HHE R PHEFE
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(AP E AT D K 1 80%, b 42%0.32~0.4Mt, T
1.25% M 5540 %, A /DN, OHEM 7850~102001, #H4

AN

N,OHE K [12.2~2.8%.

CT reduce water erosion 80%, cut down N loss 0.32~0.4Mt,
equivalent to China N,O 2.2~2.8%.
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3) /D> RS AT Aveid straw burning

R e
150Mtf F
Annual
burning

FEAE
produce
=

/

0.0075MtN20 /

%)MtCH4

ORI PR AE D 60MUAE A1
R, Jek/>3000tN20FH
151.000t CHa S AAHEK

CT stop straw burning, cut

" down N,Oand CH, emission
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4) /D IRISEPR Y Reduce fuel consumption

WRPZAIN otk 3.2kgCO0O:
W@E—Eléﬁﬁ/ﬁ R o
1Kg diesel fuel 0.01kgN:Q

BRI AR 1A 70% 4 CO2,
30% AN20, PRIFPPEMFERET
/1>5.15MtCO2416900t N20.
Assume CO, 70% . N,O 30%
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CT indirect but immediate reduce N,O emission

& UL FAJ7 1 H W = AR EREAE H
AL 7 98/ DNL,O AR HE19751~26124t

4

+

N,OF /i #5.5+7.5%

Above 4 aspects will directly reduce N,O emission
19751~26124t , takes 5.5~7.5% of China totalN,O emission.
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Long term effects of CT on N,O reduction

® LRI st o S5 R E ) ek /DI == AR HE IR K3
N, KHEFEIOEE, FHE2098 54 2. FHNW
FFIBCA] Regsc Dt T RGN o
The significant reduction of N20O may show after adoption of
CT 10 years In humid area, gO_yearsJ_in dry area.
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w1 PRIPHRIFAE St AN [7] B TR e =ik B B 3 W
Hfi: (kg haly! )
The effects-of different CT years.on Warming Potential

Year\s Year 10 Year 20

CO,

Humid 710 <780 -815

Dry 1123 137 -356
N,O

Humid 1114 330 -1238

Dry 398 268 8
CH,

Humid 13 -13 -13

Dry 13 -13 -13
Total

Humid 391 -463 -2066

Dry 1508 392 -361

o Mk E5 AR 7 B4R B R o www.cn-ct.net



2.3 CHy ZprE A, R EMHE IR B AR 2E
CH, Mainly from field, The effect of CT on CH, is uncertainty
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Depress Dust'Storm
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2.1 JbFvbe

Eﬁ%i)ﬁ%’g Many dust storms in NC

WA KA Dust days
wy ~ad BYbRa [WhED |l
2000 19 2 7 10
2001 22 5 11 6
2002 17 5 7 5
2003 10 0 2 8
2004 19 1 5 13
2005 13 1 6 6
2006 17 5 5 7
A1t 117 19 43 55
-3 16. 7 2.7 6. 1 7.9

a:. heavy, b: middle, c: light storm

o Mk E5 AR 7 B4R B R o www.cn-ct.net




2006 EF AT 12 kb4, il 78RR EE 7
i

North China had 12 times of dust storm in Spring of 2006

b BB AR o B E BF R L www.cn-ct.net



4 [FHFH 15002 BAHE
3T BB RIS TN E
VRE YRTH 52 WD RIA
Dust storm damage

s

KA RE IR RAT

| BRI 5 F
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2.2 I Hpa .
/

& HAzvb o =384 \ vhkbl (CHAR Oum ) . 2bfi (HAZ
20uwm PAR) , Kk (EA/NT10 0 m\ R P Moo

The dust from farm land has 3
parts: Sand particle ( diameter
large than 20 v m),

Dust particle (diameter less
than 20 1 m)

Fine dust (diameter less than 10 =
b m) called PMy,,.

RV LEPFEHEFR



RS

{5 AR
(A B
i

o
1

Bt < 20pm ki

AN [E) HB 2] 132

O

AR =R L

P =R
i B

Diameter mm)

0.05~0.0
>2 2~1 1~0.5 0.5~0.25 0.25=0.1 0.1~0.05 2
0. 64 1.59 12. 64 6. 19 13.6 34. 47 16. 22
1. 25 3.43 15.76 8. 42 13. 26 RI. 52 14. 77
2. 26 2. 02 16. 66 10. 04 15. 62 34.71 12. 62
124 9. 26 19. 97 4228 18. 31 8. 32 0. 38

RH13% > BABHL 6% > Vi 1% VAR RRd

AN

RERH, AL (PED

\
\:'?
Z N

<<0.02

14. 65

13. 99
6. 37

0.24

B

Fine particle mainly from crop land & grass land, but not desert.



A B VDAY H [R] SR
7/
Wind erosion particle
collectors.
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RIS RARTEHL . R A7 sadth . B RS A HPM,
KA LR R b D41, %, 69%,  FNT7%

PMIO?M B4 He PM10/amount

HL % £ AN PM, &
P (mold 9 6% 24386 0.2114
plough)

%% short

stubble mulch) 2.5633 2.4386 0.1247
—+-

PAGAT (Full 25037 2.4386 0.0651

straw cover)

Z RS+ EOL

straw plus 2.4862 2.4386 0.0476

stubble

ANV B B Y0 TR B4R BT AT R 0 WwwLCn-Cl.net



AEHUR A= BRI B2 2E84 JTIEPM 5, 16 511200
J1 T N34 70Kg . \It would be 0.84Mt of PM10, when total crop
land plowed in Beijing .

HE R

While ado

R, \PMyo T L1917 1.
ntion of CT, PM,,could bereduced to 0.19Mt

KBRS 2 R ] LA
AR kA
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ﬁ@)ﬂ :Ziﬂyﬁ“dﬁf Protect Resource of Soil
675 RF 4 et SRS, EEE YR E Rt R

Km@Q,MM§§O&%EL%%EﬁRﬁO
K FEP R, ——

Soil deterioration by
water erosion

Pl 3 B A AL

Soil deterioration by

y a4 ﬁll ﬁ F‘ L% H 1’!5 B 3% 0 www.cn-ct.net
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I [E B4F TR ES0fZ . 3347,k 453
Hh, A ERER L] E2.5mm.

Soil erosion 3.3I?<t/a from farm/land in China’

ikt R % 1 - TN O

 RHBGEIRIR L
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3.1 R

| |
Ny

2 D Wind erosion

F ARV ACAIZRACER G Hu X o e 25 Ry M AR R A0~

80t/hm2Z 5], A% HEER AR 10-20%/hm?

Wind erosion in Cropland is 10-20t/hm? apnually.

R
R LT

Wind tunnel made by

CAU

o Mk E5 AR 7 B4R B R o www.cn-ct.net
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P

t/hm?. y

11. 28
13.7

21
18.9
96. 2
80
21.6
7.5-43
84. 2
31-60

22 X ] e

erosion measure

U EWRES

IKARTA
CERARPS
R REA
B
KRS
KARTA
B¢ B 5 s
Ho-137hr 10
Hi—137hR10
Ha-137h5 10
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AR5 T35 KR E Y & 2 I e

Nutrition measuring-in surface soil and wind collection

I 3E Hb +#EE %R A% a8 e
L5 I A B I35
mbET *+ (5em) 1.3 0.096 0.014 %1.83 MR vb 24>
2002 KA
R ) 3.016 0.167 0.038 1.99
BAER 2.32 1.74 2.70  1.09
e * 1 (5em) 1. 38 0.103 0.016 1.82  #zhzUX
1F 5 M|
2003 R ) 3.01 0.179 0.038 1.96
BAER 2.18 1.74  2.38  1.08

BEERE o B E300kg A ML, #HEANLE = B F40.01%
Eroded out 300kg/hm?2/a, make SOM reduce 0.01%

o Mk E5 AR 7 B4R B R o www.cn-ct.net



ORI TR i A% Segats D XU 160%

CT reduce-60% of wind erosion

AL s AL e

e (g)
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I

S DD s~ O OO
T T 1

ANFRH R X e
LU G A G Tt G TR

00. 10m H
WO. 25m H
0. 6m H
O1.0m H
Bil.5mH
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3.2 A H 3K water erosion
X Z—, FFENER Y1614

P IS 7K Tileer™ Tt

i, P R7K15 tthm2l)

1503 b 7K h & L BOH 545

o P LK TRl T E

N
N

H

Water erosion Is 15 t/hma2 in average in Yellow river basin.




ORI B EUAR ZERIBH IRk D 7K il 80%

CT reduce watererosion 80%
PR PERTE S5 4% SR I 3K ot B

igﬂﬂﬁ\ﬁf@lz +3Ey HERME R NI RFWARGS i 7]
AT s EEEE R D
1k %

Ll P 75 B i 7.34 1.45 80 KX . 1998
P ] e b oK 2 (t/hm2) (t/hm?) =13 1999
Tr] e v BH 0fF 0.525 0. 123 76 RS B 2000-
15 BH A B Bt (t/hm2) (t/hm?) 5] 2001
L 7 B2 B 555 0. 454 0. 048 88 N TABES . 1999
Ll P el KA (g/s) (g/s) FRALL % T

10/ 3. 327 1.154 65

15 6. 046 3. 543 41

Mk B PR 3 M B E B R o www.cn-ct.net



L

P IE 5 D1 1Y 55 Y o 19965
ﬁ%%ﬁi@WAtﬁ,
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Speed up CT to protect crop
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IO ANV LA AT R AT 1 L

RN HRAL F11E Sekik: Old challenge to Ag./Mech.

[ RE AN T AR Raise labor productivity J

[ﬁﬂiﬁﬁ*ﬂ?% Increase soil productivity }

{ BEARA/ENE KA Reduce operation cost }
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Akl New Challenge

SAEZZRE - AAtmosphere warm

+ 1Bk, Soil degradation
A A
1) Y K e ik

A T A

Petrol exhaust

INE7 S

population explode
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Bill *ﬂfl%_ New Opportunity
ANV ALIE A2 :

st OR3P B E TA2 Speed up CT
——REASHIR. LR

SEREA LA RS ENE TF2 Fertilizer
precise (sit specific) application

»N—a v H.

ST AR T2

—————— IO ZNE ) S N W AR C

SE AL AR MY IR 57 P AL P T A
—————— AR R
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4.2 SEENIARA RS Ge A ) Tt e TFE
Fertilizerjprecise (sit specific) appllcaton

H P IE R 2 il R

Currently fertilizer spread
on/the ground

!f-'r'

" -L .-11". hllll-'"' ﬂfﬂiﬂlﬂﬁumi el .I; t ' R

Nk IR R B MR B4 AR oL www.cn-ct.net


http://www.caefs.zju.edu.cn/profs/hy/jxny/ckzl/main/pic/2.htm
http://www.nonggang.com/htm_data/2/0605/2987.html

AR MU 1 AT 00 e AR T H

MOA project“application based soil measurement”

Jiti 22 /> JEL ) 1) 0L i
R T [s B RN
fn] Tt B) 1)

Need to solve how

to apply?

- :r
Mk B PR 3 M B E B R o www.cn-ct.net




- J \_ __________\ - J ____________J
P IE . Jal/ Dt IE EAMM PR A . /> 5 U
HAE, T H FERN0F R 8D KT G
Reduce apply amount of N fertilizer, cut down N,O
emission

DIBAAS A AE R — T N RS TR . ¥ AP i it A
HUB HRRUREAL. B REAENL . JEEAE e FIAEHL O 25

T, e -"i"- '*""'-"' 5 E"" £y i"".f._'f SNSRI
;g hh ﬁ-& ﬂ'ﬁﬁ f L“_.-A_J, e t y ki
Z%ikiw%?)f‘f *#1’!57@? 10 WWW.CN-Ct.ne




4.3 S EA IR FE AT 2R hE AR

Stop straw burning-project

2007.6.13, fMvElk S S0l AN, TR K HUI RS AT 45
A AT AERE . T B ARG SE .

www.cn-ct.net



T2 waib
Stalk mulch

FaAT T HRANE

N4

: T A H P4 FH Straw incorporation
Straw balivony &5 % 7 ¥ #F /5 #F 22 7 £ www.cn-ct.net



4.4 F IR AJE F 4L 32 T A2

IFR . R o BNV R FY) AL
RRFY LA HURERL,

HRFYEF=HS KH,

il /DIRETTGE . IR = AR HEBON 8RB Ak
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€onclusion & Suggestion

1. DRIPVEDHERE A RIEFHIZ 0T, XA B A 55 3 am
@@Mﬁ%ﬁﬁfﬁﬁ,ﬁm%&ﬁm,ﬁsz%ﬁﬁﬂ%%
NG A AEAER .

Extension of CT should be enhanced due to great benefits of
resource & environment.

2. ETRIPHEMHEAERIPASHAE PR EREM. J&T 2 m ik
H, B EFERPHEIHEIIN ST E R, LLaiE R
WAy W B AR, HEZRLI, BUNAMFE 2 7 A

Extension of CT should be a public profit project, by government
making plan and governmental, citizen & farmer inputs together.

Mk B PR 3 M B E B R o www.cn-ct.net






	一. 保护性耕作减少温室气体排放 CT depress Greenhouse Gases
	2.2 减少N2O气体排放  Reduce N2O emission
	氮肥的施用 Chemical N fertilizer application
	保护性耕作减少水蚀80%，减少全氮0.32~0.4Mt，乘1.25%的转化率，可减少N2O排放7850~10200t，相当全国N2O排放的2.2~2.8%.CT reduce water erosion 80%, cut down N loss 0.

