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10CHESH R 4 2000C, H BE % 2 200 h, TR
1.34, BFEW 215~219 do FEK R 643.4 mm, [
KEWHBRAE,600% ~80% T EFE~9 A
U, ELRE W3R BE K, BiEd 48, B oK H FREFRSRE 9 101
mm/h ~ 242 mm/h, KL HFSRELETE, T8
RERBRE,
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IR S E M BT LR 20 km A0 B B 3K FE A
“¥ PSRl B R R R, o K 1 B,
WERYPE, KLREKTHTE, TEPRB R
PHNESEREZ L. AR 1 AUES, L RS
B5T 74%U L, BT8P L,

*1 HETREMSTNEE
Table 1 Soil characteristics of the trial base in Luoyang

Soi?,gion fgﬁ li;:) ‘@ﬁm(d%) A H%Lﬂ(y% ) CaCO:(%) pH-Ka
Ao 0~2 10.9 74.8 14.3 11.3 7.7
Ap 2~30 11.6 74.3 14.1 12.9 7.8
Bl 30~ 60 1.7 74.5 13.8 14.2 1.7
B2 60 ~ 85 11.6 73.6 14.8 - 14.6 7.8

C

85~ 130

11.5

74.5

14.0

13.5

7.9

REHM 1999 FE I 45 R BUK & AR P48
ERE, 4 B REF R X RN SETRRK % E
8, HERABRWRERBINMLH A LHER
(NT) : /3 W 2R B B8 #E 35 ~ 40 om, 5 #F B BLJS i
H,10 A HEER IR RAES; B) B4 H %
(SS): /v 37 g AR B B3 2E 35 ~ 40 om, B FFERLE A H .
7 A#I81KR 60 cm AR —E , BIARE X 40 em, BRIA
#2020 om, 10 A 91 B HE 3K T 3 (R M6 P AR B s C) 4%
GEBEFE (CT) /D E BRI B2 10 ~ 15 om , BEFF A
B, 7A%,88 20 cm, FHEE,9O AP THHBE
29,10 B##ER, MEEHH3I mx10 m,3 REH,
&40 T B R G & - N 135 kg/hm®, P,05 90 kg/hm?,
K075 kg/h?, HAMHARK EERARMR AR
FBFEAHT ARABHEBEMNEL/MEERUARLE
BrmEw, EUERNREXAHERBART KR
K, ¥ EARFRA RBHERHE T AR MR E M
DA B L L R R
1.3 BELFEMHYELE

(1) K+HEK:-BAREFMAIEDENRR,
I P T IR 56 2 B SR Y L B ) A A DB 3 R
PIFETAE , P TR SRS S P A B S , ek B Hb T A
EERNLSm,BkEHRO0.1 P, AMBEE N 1.7
m, EAERY1.0m BEWEESZE2H2.55 m, B
ERBNETNRTES EENMLHBRERTMR,
FUHEL TR R FFLE 30 min, EBTR,ICHE
WMERMEILN R, EBRRFHREEZIDRER
B,FN7E 0.2.5.5.7.5.10.15.20,25,30 min A 8]

REBHHELSR™ URMARTENE. BRRE
TR QB H A Mume M E SIEIERE 2
fTRSHEEM, (2) L FEKFERV/V):FF
{XTDR ¥, EA, B 10 XM F 1 K, WEMH, WE
REH 160 cm, 530 9 B, HKK K 0~ 10,10 ~ 20.20
~30.30 ~ 40,40 ~ 50,50 ~ 70,70 ~ 90..90 ~ 120 cm 5
120 ~ 160 cmo (3) HAEAM T R HAl: RAAH M,

2 HR5a

2.1 RPEHEDEEBAETHE

£ 2 RY, ARIEREFESEERR AR,
GBERTEEERETAHES. KREXE
WA ER P, WA R 4.88% ~20.9% ,F
¥ 8.78% , B A HUBT15 476.2 7 ; ot A %
ELHMEBABE =, BB=RE. 7THEFLHH>
3.70% , B WA FH 200.7 oo R HE#EXT
FPMEFERHEWEERRTEKBNEKSHH
BL(F 4), B KRB (2002 48 4Kk 7 Bk AU % 4E 1R
WIREKB K 32.31%) 34 H H R K & (2004 ~
2005 & /MR EE HIEKAUN EF RS EKEN
53.97% )RR, MR E  EXENEKFER.
(2003 ~ 2004 EEHREMEANELEHEALSE
921.0 mm K 40 E &), BT AEBIELEE
KEHEANER BRARLBELNEN =&
ERAEE. BREEE T KEAREABRKTESE
PRk B A 60% I KE, XA LBEHHE=RER,
GHBEERERESLE 8 ¥ TRERH™
BE BEEKERBEAE™.
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®2 FPEHERBERLENEFRANFRLBHIT T (kg/hm?)
Table 2  Analysis of different tillage treatments on yield and its benefits of winter wheat in the following years

48 Treatment 2000 4 2001 4 2002 4F 2003 4F 2004 F 2005 4F 2006 3 Average
LM E NT 3856.5b  4107.0a  5297.5a  4777.5b  4270.5a  5292.0b  5217.0a 4688.3
FHEE ST 4593.0b 4245.0b 5479.5b 4857.0b 4560.0a 5245.5b 5445.0a 4917.9
BEEBE CK 4218.0a 3921.0a 5169.0a 4018.5a 4347.0a 4801.5a 5172.0a 4521.0
ek NT -8.57 4.7 2.49 18.89 -1.76 10.22 0.87 3.70
MB(%) g 8.89 8.26 6.01 20.87 4.9 9.25 5.28 8.78
gocmm N -8 23.2 154.2 910.8 -91.8 588.6 54.0 200.7
Bid (FT/he')  gp 450.0 388.8 372.6 1006.2 255.6 532.8 7.6 476.2

HANEBF 2.4 T/kgi/NEFRM 1.4 TT/kgs REAIFBRFZEREBEKTE(P<0.05),
Note: Wheat seed: 2.4 yuan/kg; Commercial wheat: 1.4 yuan/kg. Different letters mean significant difference at 5% level of probability.

RIPHTARBETREFREX LER.
HGREEBHA T B BB ATEELEFZRA
B EEBHE DR WK TR A TR E R KR, 7 A
PIStBAGER , L AF TR E— KRR 2 KRG

ER RN 135 ke/hnd R P EBE R T 9%
BedFBHEABE, BEREEHIEHD
20% , VAT & 412 ~ 562 I, B2 762.7 ~
888.2 TTo

%3 RPESHERA B S 7 (T/hm’)

Table 3 Efficiency analysis of different conservation tillages per year
AIR

i3] - Lk 24 mrR Labor coat REGR Rk 3¢ WeE i i
* Treatment Machine plough cost Seed cost Insecticide cost Saving cost Income increase Net income
5B K 1050 189 450 150
SHE S NT 450 227 375 225 562 200.7 762.7
BB E ST 600 227 375 225 412 476.2 888.2

T BB 1300 0/ hm?; BEHH : 150 T/ hm? ; 75 FF M3 55 9% b ; 150 TT/hm? ; 5 8 b : 450 JT/hm? ; B4 38 . 600 JT/hm?; BRI 1 19,6 To/kg, AR
X 1.5 kg/hm® s AT 2% :12 J6/d; & 24 :150 /b’
Note: Deep tillage:300 yuan/hm®; Revolved tillage: 150 yuan/hm’; Straw shattering: 150 yuan/hm’; No-till seeding: 450 yuan/hm’ ; Subsoiling seeding:

600 yuan/hm?; Herbicide:19.6 yuan/kg,using 1.5 kg/hm?; Labor cost:12 yuan/day; Insecticide cost: 150 yuan/hm®.

2.2 RPUBEERGS Kk
MNEATUFE R DEEFHEHREK
$179.9 mm, #E7K 8 H 350 mm, B Pk PR F& 7k R 381
mm, FMEBELHATHLANEKFIHARE—HE
TR AR 3 KR BRI TS
GEBHE,3 EZ R KA AMER THAEHE, R
JRBRAEREE R, SEEBHER, RIPEBHE
FHE T A SR R KA R AR R
# 0.4 kg/(mm-hm®) #1 1.0 kg/(mm-hn?) ,FIZ H K
R ERTRR 12.5% ~15.8%, F45EH
RPEBERETREERRKEHRRABEE, X
RHTRAMK MEEFTHE FEEKE(231.8 mm)
RREFKE(420.5 mm) ) 60% , B B L/ PERL
ERHIRRA R RN 27.5% , K RHA %

REANEEREFHXBER, BNESLHEET
HEAWMFERGBZAX L RHETTHENE S, XH
BEFTHE T BSR4 T LB KR AE S, R X
BARBERD N L REHWHBR, AT LHBED
WiEsh. A—HEBFHERESEHE, RS T LBK
SEEEETHA ALXPEERETRURS
Bk oy FISR S o T S B B o SC M B0 - A B,
THREELR, EKEE, W T MEWHE Ik
SRR RPEAK, SBBERE, KO F
FAB R B LB RN BEE B KIS s,
WIFEH SRTHD, BB LRGN, RET LR
BALKHE PRI R T L MAE, R T 2 MKE
WA, AT E T Ko FASE,
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Table 4 Effect of different tillages on water use efficiency and soil saving up water in summer fallow
INE T The growth period of wheat Y AKPR Summer fallow
£ mkm AR AAHARE  mAm Tan Dt FERER ap maes
Treatment Rainfall Water consumption WUE Rainfall ] - . ; Soil water Rainfall store
(um) (o) (kg/ (mm-ha?)) () Soil water in the Soil water in the tore( mm) io in soil( %)
mm kg/ (mm initial stage (mm) end stage (mm) sloret mm Tatio in ol
NT 127.6 255.5 15.0 344 265.0 445.5 180.5 52.5
2000 ST 127.6 264.2 17.4 344 253.6 435.6 182.0 53.0
cK 127.6 256.0 16.5 344 248.3 409.3 161.0 46.9
NT 205.2 419.3 9.8 308 21.4 374.3 142.9 52.1
2001 ST 205.2 418.6 10.1 308 22.2 403.5 181.3 58.9
CcK 205.2 386.4 10.2 308 228.1 386.2 158.1 51.5
NT . 240.6 319.2 15.3 133 235.3 281.5 46.2 34.8
2002 ST 240.6 332.8 16.5 133 213.0 265.0 52.0 39.1
CK 240.6 315.4 16.4 133 223.3 253.8 30.5 22.9
NT 221.6 263.2 18.2 767 181.5 467.1 285.6 37.2
2003 ST 227.6 275.1 17.7 767 163.2 460.1 296.9 38.7
CK 227.6 256.4 15.7 767 166.6 454.4 287.8 37.5
NT 154.0 428 .4 10.4 542 194.0 422.7 228.7 4.2
2004 ST 154.0 426.5 10.7 542 188.9 426.0 237.1 43.8
CK 154.0 436.1 10.0 542 173.6 412.0 238.4 4.1
NT 125.1 403.8 13.1 326 144.0 395.9 251.9 77.4
2005 ST 125.1 401.9 13.1 326 149.2 393.4 244.2 75.0
CK 125.1 380.7 12.6 326 156.4 337.3 180.9 55.6
NT 179.5 356.5 14.6 250 214.2 383.2 169.0 67.6
2006 ST 179.5 356.2 15.3 250 225.2 390.6 165.4 66.2
CK 179.5 418 .4 12.4 250 200.9 363.0 162.1 64.8
NT 179.9 349.4 13.8 381 209.3 395.7 186.4 52.0
ik ST 179.9 353.6 14.4 381 202.2 396.3 194.1 53.5
Average
CcK 179.9 349.9 13.4 381 199.6 373.7 174.1 46.2

2.3 RPUMENESHE

R ESHERR B A S #F K LR B IKER
KEPFIWEE FHNEEH T LEFBESEN
WENE—EBELEBRTRKENEERL, B
—FHEEER EELFORRE EYBEFAERN
RAEBEPEERE BHEAXERARER EE. B
it RESFEETHEHBRA ML L RESRE
HERBARBLEER,B0H 30% ~ 80% KESH
Bk, BTFEBEHERT KBRS ERSKFRHA
REEE, FPEHERBFTFE£TEHE, KBS
TCO,MHBEHE, ARERMTRERNM, RPTH
BORAESKBATHBERER,
231 REEMUERAGKRLALGYH

(1) HEAZERERELGT.

EREMFRARAMNBRET, ARBERET

HLYH > RASER RS, B TRBEIALRE
FETH 30 min ®AFEB W, LR T 60 min, 554
BEYEAR EG , AR 2 YE B VE b 2R 7 TR 1R B A RE R, SR B
BEHSHEME S LS5 R 38.6 min F1 9.5 min;
PRER —EMKEERE, AN EET 76.19%
M61.90%; BH AP HNBEMRT 97. 9% M
81.20% . B E EALHE 1h WEFIHBEA, 2R
BUNESEBEN2.51%, TR EERH 22
kg/hm? BT 98.58% . TRANE 24K LR
BUt+oHSEE EHRMMERGN, 2REML
WK B4 BB A G P ER D 81.17% 71 89.32%
XEERBATRHEZMEREEZEWGEZ KR
FHE AV, MR T 1R R R 15 B
BTYTKBMAF WS, TIEEHERE/TE
5, EEETHHNIMBRITHERT, L REAREH
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(Fi3& 123 mm/h,2005 4E)

Table 5 Effect of different tillages on water and soil loss under rainfall simulation (Rainfall: 123 mm/h, 2005)

e e ¥ B 7= e 2 7= o 5 B BB BMAM Wk &
T Rainfall time The time of Time detention Depth Coefficient Soil loss
reatment (mim) runoff( min) (min) (mm) (%) (10° kg/hm?)
NT 60 40.0 0.5 0.28 0.23 0.22
ST 30 10.9 0.8 1.06 1.72 1.65
CK 30 1.4 2.1 5.63 9.15 15.45

(2) BRBAEET

BERESRRRKENERBEEERIFIN
XF. EARBEKEART, RIPHESEF BLEX
KEGFEBRBHER, RKBREEHIEERHN
Wmm. SEESEL.FE 1 E, AR
BW17.39% , BKMBEHH D 30.43%, % 2 F4 7
W) 82.56% M 100% ,5 F UG R R ELHEE

MEILFERTEBH. AERS ETTURH, 2#E
SEF AEWFROMEKIBEKBR LR H &
.RET 14.9%, S-RHFRBEAAHI L
B, LA E K AT A KRB
MRAAN TR, ERRIFER LGSR, HFXKD
HETS,

R6 FEEBBHERBENEHILE R R KM (mm)
Table 6 Effect of different tillages on runoff of experiment plots during the following years

4b7E Treatment 2000 4 2001 ¢ 2002 4 2003 4 2004 4 2005 4 2006 4F
Bt E % NT 1.9 0.6 0.0 5.4 0.0 0.0 0.0
B M ST 1.6 0.0 0.0 6.3 0.0 0.0 0.0
S %8 1E CK 2.3 3.5 0.0 >35.0" 48.0 7.11 0.0

232 BPEBUSLIBRIALNEH HE
WMEEATRESTRART):FARRBETER
W KRR BENRRHXTEA; R E = AT
WEEM NAMKHREARRABENBSER.
GHEET NEHREEL 8.11%,P BMER S

37.50% K BB/ 31.51% ; FMEET N
BH/ 69.37% ,P R B 58.33% ,K BRILBH
2 61.10% . EFAAR b ¥ B 4 306 4 39 % o 4 SR 43
Wk BHERESRRERIOBR.

£7 FEABEREXNFIREANER
Table 7 Effect of different tillages on nutrient loss

AN ®P #K
s iR 2 L2083 ik 4 B 15303 R 7 Boa
Treatment Deposition Runoff Erosion Deposition Runoff Erosion Deposition Runoff Erosion
(g/kg) (mg/kg)  (kg/hm?) (g/ks) (mg/kg)  (kg/hm?) (g/ke) (mg/kg)  (kg/hm?)
G # NT 2.25 12.03 1.02 0. 86 0.22 0.15 22.04 14.96 4.00
B ST 1.98 9.69 0.34 0.93 0.30 0.10 20.58 13.25 2.33
%8 E CK 3.13 15.21 - 1.00 0.31 0.24 22.60 25.53 5.84

:2000 £ 9 A 25 BH—KREK 48 mm, B ARETIRIE N 64 mm/h MEMHER,
Note: the results was measured after rainfall 48 mm, max rainfall intensity 64 mm/h on 25th Sep. in 2000 year.

3 W ®
Riley L8 T H 5h 130 A BB M RBHK KK
SR, AR GH = RILFBRAERFLH, 0% K%

BERSBHRAER MRS RKRT 28
R HE B E BB S0P, 51 R R B X 1E 4o

31 REE, AFRERKSE T ERNKPEN
REXY AREEHEELRFNEERTBE,
B+ M ERB AR T R AR A, 'R
KABAYRBENEKCER AFARHLTFHRE,
Sk Ab B A A B A B B SRR, BE B S HE AF 4 0
BB BOR B FIE 4 (2004 ) EFE
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Bz, BRABEEFRERRRF, EFHHF
8.78%,50% A LEGHT=EBEKE, FHE 2
FEPEHENBOESBK EMEIRRAER
ENHR EZXMNARARFMNESHEMETH
Hako

4 % 0’

EHREH REREBEPESELAHE
TAMB REEYKSF ABCEMREKIE &R 5
PAKEHE BILEBREREREHR, GRESAR
BE SR AABNAE 412 TH 562 5T ,7 FF Y
WF=8.78% M 3.70% , ¥ 3 2% 888.2 LA 762.7
TT, KA FI M HERE 1.0 kg/(mm-hm?) 71 0.4
kg/(mm*hm?) , BRI FE KR E R[5 15.8% A
12.5% . HABKMEHEKEET R EHE
KRR RHEELHER O MTEm, R4
HHELHENE FREZAKERFRREKE TR
BESN2EGRHEENKLERBERERRET
FREEN, BRLUEHBFIRRBTENREA,
HKER, B MR B/ ; R B o MR B
¥ NHMKMRXBERAABENBSER,
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Study on site-specific long-term conservation tillage on

dry sloping farmland in Western He’ nan
~——III. Analysis of conservation tillage on comprehensive benefits

WANG Yu-hong', YAO Yu-qing', CAI Dian-xiong?, WANG Xiao-bin?,
LV Jun-jie', LI Jun-hong', DING Zhi-giang', ZHANG Jie'
(1. Luoyang Academy of Agricultural Sciences, Luoyang, Henan 471022, China;
2. Institute of Agricultural Resources and Regional Planning , Chinese Academy of Agricultural Sciences, Beijing 10082, China)

Abstract: This paper analyzed economical benefit, social benefit and environmental benefit of conservation tillage in
western part of Henan so that proper tillage treatments can be selected to implement sustaining agricultural development.
The research took use of field plots trial, field simulation rainfall trial and demonstration in farm field at the Songzhuang
experiment station of Luoyang Dryland Farming Experiment Base of the Chinese Academy of Agricultural Sciences from
1999 ~ 2006. Compared with conventional tillage (CK), subsoil tillage with straw stubble mulch (ST) and no-tillage
with straw stubble mulch (NT) could decrease production cost by 412 yuan and 562 yuan per hm’, increase wheat yield
(average of 7 years) by 8.78% and 3.70%, net income by 888.2 yuan and 762.7 yuan, heighten WUE by 1.0
kg/(mm-hm?) and 0.4 kg/(mm*hm®), and boost rainfall storeage ratio by 15.8% and 12.5% . Under natural rainfall
and simulated rainfall experiments, conservation tillage had better effect on soil and water conservation with its implemen-
tation time continuing. The effect of ST was better than that of NT. But 2 years later, the effect of NT was little better
than that of ST. Soil nutrient kalium loss of the sloping loess farmland was the most, secondly soil nitrogen, while soil
phosphorus was the smallest. ST and NT could decrease runoff of nutrient concentration and quantity.
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Abstract: The top — open chamber was used to simulate elevating atmospheric CO, concemtration, where wheat
( Triticum aestivum L.) was grown under different N application levels and atmospheric CO, concemtration to study the
response of wheat photosynthesis and water use efficiency( WUE) to the change of these two factors and the regulation
mechnism of nitrogen application. The results showed that the net photosynthetic rate( Pn), intercellular CO, concentra-
tion( Ci), stomatal limitation value( Ls) and WUE were increased, but stomatal conductance( Gs) decreased gradually,
while, transpiration rate( Tr) decreased first and then increased with nitrogen levels increasing under high atmospheric
CO, concentration conditions. Compared to ambiment atmosphric CO, treatments, Pn was decreased significantly in 0 and
0.1 g N/kg(soil) treatments and significantly increased in 0.2 g N/kg treatment with different atmospheric CO, concern-
tration, while Gs, Ci and Tr were decreased. Ls and WUE got to the highest in 0.2 g N/kg, and the differences were
significant compared to the other treatments. Pn and Ls were significantly increased with nitrogen levels under the condi-
tion of different atmospheric CO, concerntration. but the response of Ci and Tr were inconsistent. So, WUE and Ls was
significantly increased under long-term high CO, concentration. The photosynthetic down-regulation occured in 0 and 0.1
g N/kg, but not under 0.2g N/kg treatment.

Keywords: CO, enrichment; nitrogen application; photosynthetic parameters; stomatal limitation value; water use

efficiency



