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# EAFRAANEBREAEUKACO, REMB,HE No,Nipo, N it AR KA F(ENEAH HAEN
0.0.1.0.2 g/kg( L)) T ERMZ FRAPRACEAMKSAARE(WE)RAK CO, ARBME R I LKA
Hblo BRKHA,760 umol/molCO, KK x NEME AW AKX GER st FHBE CO, REAALRBMEA S H AL
AAREEARENEEASYS R ALBEEERK ARERENUELHEANED & 400 pmol/molCO, % K
TN FNQRERNEACERHETH,E N RER LW CO, REREWEAM ;AR T, M COp 3 E U
BREBEREATHANLS AEZWAABHME L o WUE £ Ny AU TRARK REANMREHN AR EF X
P, BRALCO, ARTHARTAALRERAAFRHMEAEXTRARTARAR LB CO, R EMEH
HERAHT—H, B, KABCO, AEKBNETH WERLHAEFAR ERFARETFAHENS

THAR EEHARETHFR A,

KB CO, REAF AL AL S AARMNE AL A ARE

hESES: s I RERIRE: A

Co, REMNEAEANERZ—, XK CO, %
BTV REWAAXEDAERKNEBRLTRE, G
e CO, WM EAMT , RA/ERINE, A0
B EE, e HE AR E B, bk M B TR
T ay S FLBE A7 38 fn, KL S B W /D 33% ~ 50%,
HBEEER DA 20% ~27%, FRERER, XEG
EEREF 10% ~ 50% , K5 Fl A E M 50% ~
150%4-%7, REEAB/IEHAREGEIHER
BFrz— E—ctEA, BEHEES &M
KB R T R B AR YA R
Xt K& CO, W& F 5 AW LK 2 Z B R RKFH R
WERBAARGT, KK Co, REMARGTHEE
FHAEEHLLH Co, KETHK MERREGET
MR RTFAK Co, WEFABM/NERAEA.
SILFE HuE co, URKGFAREZENE W, B
WAAERDHE , KERFRRIEKEEEEZEGT, R
EBRBEEM CO, REXRATNEY R F
- g ARREARAGT, XK CO, KE
FEEMHREER KILFE U RKSF AR
RHEWMEFAE, ZHRECO, KEARH

O B %9 :2010-03-12
E2WE : KA RHEEL (30800668)

X E K-S : 1000-7601(2010)05-0032-06

HMZ L, AN ARBRKEMERN A4
YR, TS CO, W RAR R & AKX /b
ENGER SAFH A Co, WE, KB EEKMN
B AR R B XK 4 F R E R, LA —
BRI KR CO, W T /NE R Y6 A1 R 438 R L 1
REARRE UMABRK CO, KETIEXE
AEMETRANENELTIRER,
1 AR A
1.1 BEigit
RRRAHRERBDREARELFARFAR
%,F 2009 AT, AR AR B L EAIEKL, 2
BEEN 1.1 g/kg, KBEE A 118.43 mg/kg, HHLE
H13.2 g/kg, R LA FFKE R 23.76% . &R
B LA /N ( Triticum aestivum L.) HBF R R, XA
2EHEIKFRSHIEIT® MAFRRAERE
ERIASK COo, REFR,2MNER CO, IWEZEH:
400 pmol/mol 1 760 pmol/mol;3 MR E KN 4 N
0.0.1.0.2 g/kg( L) , B R HERE N P,050.08 g/kg
(1) BB IKER, FH 10 H/ME, 3L 180

EEMA  EEE0S—), B HHEAA FHLHRAE, FENEHYEBL ST ENRALE,
WREE FHH1962—) . B HAHBA FRR BLEFH, FEAFRUATETHOHRALTHE,
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#o

RBLUTH 4 SRR, 8236509/
ERFOFRME, KPEA—B, THREB)H3%
FINEAKEE S min J5, HEB FRhk &R/, &
HEM15 B, ERERNER—-KBA,EMEEK
HEEFRHITER Co, IMELH, Ko EE
BlREKEI 85% , B R HAMRELHE B XM KT
KR, EHBHAGTESEONE,
1.2 RBEFE4EH

BREEKAFERXKSKESAET, KELEH 2.8
mx3m#H2.5m KREMHABRSKBEFTEET S
MOMBRA LB 8 M S E B HE 30 cm ¥
CO, AWM TRANEN, IHFES A BLH
CO, HElh ,HEITE KM CO, B3, CO, WEWH A
Gig—AY5 CO, ¥ B W W {X (ADC Lid, UK) i #
HIE4E CO, M (A CO,, HiE 5 99.99% , B Tl
504 TV HLEA) AR, Wil (UGB R B4R T 24 b A
FEAY CO, RERL, HFUBASHHRBESHEHEM
HiE, f co, R 5EKWEHR L HFHAT, ZA KB/
F0.5m/s, SEAXENABRXN, BEEIHHS
EIE M SRS ERENRBE +1.5C
W RSERKEYEEMHEMEER 28.1C/
20.3CH142.4%/67.9%(HX/HE), BEBLEN
15.3C ~33.5C(HX)M 8.5C ~25.8C (&K M) 4t
HEZANFHEREMEXEER 28.3C/20.4C
42.6%/68.1% (A X/KfE), R EHLEHN6.2C
~34.1C(HX) #M8.5C ~26.1C(KIH),
1.3 MZE

ENEMBHEERR A 6400 BOEA R
EFGE(Li - cor, USA) TR R 8:30 ~ 11:30 47 %
AHE(Pn, pmol/(m?-s)) KT HE(Cd,em/s), 5
PEER( Tr, mmol/(m’-s))FHEME CO, ¥ (Ci,
mol/ (m’+s) JAGMI & (& 4K) . HBAKKEHZ, N
BEEH M 1000 pmol/ (m+s), ZEH KK CO, I EF
XK EHEHHZE CO, EH 760 yemol/mol I 400
pmol/mol 4B #E AT #I 58 , 7 IE # KX CO, ¥ EFF
TAKEHTUE ; WE SEWE 5 ml/min, HEE
E25C+0.5C,ERZERBE 15% +7% , B HE S
WKEH., a0 IWUE = Pn[p.mol/(mz's)]/Tr[mmol/
(m?+s)), 8847 H pmol CO,/mmol Hy0, #3145 F1 18
M E, BAIMNSLABHENAIR L=1- '/
Ca',
1.4 HESH

FF SPSS12.0 4t 3t 4 47 4K 44 Xt #4847 A it
43#r, 3 Al Duncan HE R ERHFITEZEILH,

2 HZRH5aW
2.1 MAKCO, REMAREKEI 760 pmol/mol
CO, MEREENEXRBENEE

CO, EMBEKEMENENESHEEHEY
R AHEREH(E 1), 8 CO, IEME CO, x N
ERBETRAAGEE, SILSE, KA Co, WEL X
AEBRNE W BAYXAREEKF, 2L
W AE ML EIEPRRBIR B EKF. £ CO, WER
BWAE L EAEREMAEZ D, e FRACHK K
F(F 1D, PEMBAN,CO, KEHT, EAER
HERm, EEMER 0,100,200 mg/kg + 4 B
KEEREWST I CO, R E LIS HIMI 13.6%,
40.7% 1 57.9% . T 7% X Hj CO, ¥ E K ¥, N,
NpZkGE T, KEEEZHEMHIATIAR, HERH A
BtHEEWENMM, B N, Al N 2 51 3% i
19.2%,16.5% . XHEH B AEBRFHHRET H
RIYETEYE, AT EY LS E R, 1%
o B U B R T AR R R

CO, EMMEANGT SASEMERAEKA
BHENMMAEHEMEE. EENNIEEDRE
AT CO, IWE T B , Xt A E I PEKS4.5%,
26.7%,24.9% ., H CO,x N EXHAERARAIBN
BAXRREE, X EH Co, WIFMIHH ML
SEAEVRMAHER. AMRERERY(EK
1) ZEX A S Ny #l Npo b B ARG TRILFE R
NWHAFHE, TEALEEHSILSENFEHE
B EF, XEARAERFBIET WS,
B35 CO REHM/PNEH A SILSERFAEARH
MHEfERA, Fet co, x N BB EHAERAS H A KT
SERANHBHMEER,

CO, Y& FEfE 18, MLIE CO, WP ( Ci)mm %4
BIRTFRAEKE(E ), CO,REBHARELE
FEF BRI, G MR, S BATE
42.2%,38.5% 1 85.2% ., BAMFTLERAELH £
WY CO, WERMT Ci PR E M & 81w s
LBLERHE, U, G RENEE S EER
WF CO, HE,

COMEAB (EYMABEREERAREA
BEMT G, EXRARGE D), MWERNE
FEEAMEY, BEREREAFREE T, Y
MABEETHR,BERALHEGHRREZIEN,
AN CBEEHEMN EABS BXHAEY
49.4%,64.2% . TIXAESH , FRELHHATLER
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L

—gtel, p RS R ; CO, W B I FH R XK
PREBERTEAERFAHTEY XRETER
SASEHETHREAHRABIR, THFANG
RERRY SO RBERZREY M KK H
Bk FEZAFERBEOEMLXRN, Ext
RARRBELT  BREBEEBNETFHIAF

BRSAFE ATES SEBEMAG KT S EE
K BEBERMK, HAER CO, WET , AHA S
MRS EEZETHRAER, AT RB KK B
ST TS R B & CO, REET fY A B A
FxiHH,

£1 760 umol/molCO, MERBM T WA CO, REMARKEXNFNEXRSSHNER

Table 1 Effects of CO, concentration increase and application of N on phot

ynthetic of

¥

spring wheat under 760 pmol/mol CO, measurement condition

JUN—— HAHE Pn ASE Cd WIE CO, ¥ C: EMEE T
N application (pmol/(m?+s)) (em/s) ( pmol/mol) (mmol/(m*+s))
rate(mg/kg) T cK T T K T K
0 21.73+0.19d 19.12:0.39%¢ 0.183+0.06e 0.393+0.0lc 505+ 5.48¢c 355£3.85d 6.75+0.04b 5.56+0.04c
100 . 27.52£0.53b 19.55:£0.26e 0.276:0.01d 0.387+0.0lc 565+0.55b 347:0.52de 5.52:+0.02c 5.06+0.01d
200 35.98+0.41a 22.78+0.51c 0.595+0.03b 0.793:0.0la 604+2.00a 326:0.52de 5.01+0.26d 8.30+0.04a
A5 & Parameter £ 5 B E¥ KT Significance level
Co, * % » (P<0.001) * % % * % % * % *
N * %% * % % % % * % %
CO,x N * %% PR * % % %% %

HHERTHE s FERE FRNEFHBRTREREEF(P<0.05). CK, % CO, W B (4 400 ymol/mol) ; T,760 umol/mol CO, ¥ ¥ .

* % »70.000 KFLEB¥E,

Note: Values are means x standard errors, and different lowercase letters indicate significant difference( P < 0.05). CK, Ambient plants; T CO, ~ En-

riched plants. % * * means significance at the level of 0.001.

2.2 BKK CO, REMMPMEKEI 400 pmol/mol
CoO, MEREENEXGSENEM
MW LRSS ETAT IR B 7E CO, M &1
T HERRKFREL EDHAGER KBRE
R UESILFEMMIE CO, MEMEE T HARY

A, KRR ENERE RABENTRERE
F—F", HE, N T HBEFRFE CO, K EF
WG XA E R T WA MLE, RIDEA R
ZERHERR, K CO, W 5E W B AR E] 400 pmol/
mol, -t 5 45T CO, IE T RIX L (FK 2)o

£2 400 umol/molCO, MERBE THAS CO, REMMEKENFNERESBHHER
Table 2 Effects of CO, concentration increase and N application rate on the photosynthetic

parameters of spring wheat under 400 umol/mol CO, measurement condition

xR KEEE Pn KILFE Cd KR co, W Ci KMER Tr
N application (pmol/ (m*+s) ) (em/s) ( pmol/mol) (mmol/(m?-8)}
rate( mg/ ke) T CK T K T K T K
0 11.98+0.28f 19.12+0.39d 0.144:0.0le 0.393:0.01b 251+3.39d 355+ 3.84a 2.77+0.02f 5.56+0.04b
100 17.57+£0.16e 19.55+£0.26c 0.235+0.01d 0.387+0.01b 264+ 1.64c 3471+0.52ab 4.06:0.02¢ 5.06+0.0lc
200 31.02+0.15a 22.78+0.51b 0.256+0.0lc 0.793+0.0la 186:1.03e 326:0.52b 4.71+0.01d 8.31:0.04a
A5 Parameter 2R BEHKF Significance level
CO, * % % (P<0.001) * X ¥ x % % * % *
N * % % * % % » % % * % %
CO, x N L * % % * % x * % *

HHENEHE  FRERE AANEEBRREFEE(P<0.05). CK, ¥ CO, W (2 400 pmol/mol) ; T, 760 pmol/molCO, ¥ (CO,
WERES 400 pmol/mol), * * * £ 0.001 KF LB F.

Note: Values are means + standard errors, different letters indi
# * Significance at standard level of 0.001.

FE 400 pmol/mol CO, WM EHH T ,CO, E  HHRERKTNENERSSEEWNLEIT

significant diffe (P <0.05).CK, Ambient plants; T, CO, — Enrichment plants. *



BS5H EWESE. AR CO, REMARMERENMBHENERSSHE A S FARENZME 35

ZRERW, CO, EFHM Co, x REX AN
HAER, TG, HIE CO, YR I RARERY
BERBEEKF. BEMEULEREHEIRE
EKFE, CO, IR, N, F N FELT . HEWH
A ERBPER, xf BAKME, B4 5 et Ea
FEART 37.3% ,11.3%, T Ny ZkF T, A EE
HEEHSH M, BX B Ny & T 36.1% (F
2)o WHIRERZS, EKPHE CO, KELAIEH
EORARRSBBEE, AEHABRZTUR
R, Tt CO, KERLTHAMKELRF CO, &b
KV MERIEHBENNM, EAERHEHE,
B CO, IEA B/ NEN R KA S EMEER
B MWA SN, N BANREHBHT
MR, BB E 63.4%,37.7%,67. 7%, FEXF
B4 Ny I NpoERT EYHSILFEHREAAE
B, MERELRT , EEHSHEF BN,
Nigo 7> B 50.4% ,51.2% . W8 RKET LS
BN FOSLSE. FEH CO, WEUKRE
CO, x N R3t/NEM F WS FL T B 7= 9 B 0 31
fEfl. % CO WERBEMNEN K C HERE
JEARRMEMMERTEARENEE B RA
D THET 29.3%,23.9%,42.9% , T X %A AT
EHTSASEHETRAERMN, X EAS,
HERRBHAE, G HEHBRE, BREFRAL,
TECO, WM BN ABEEMARBHEY
8 A, T X A 760 umol/mol CO, & FE Ml i€ %&
BTRFRANEREHAR (X)), XEEERLHT
SASENHETREMMN FRETREREERY,
Rt BAERTHEN TRES, BEME
ANHTHT 50.2%,19.7%,43.2%
23 AKCO,REAMMAEKENENESA
FR 1 {5 Y % )
HREEESERFEZSILEEAIH HAKREE
BEHEMER ESEANSKIBRHEE -RAK
FLRRBIE (L) RFRP, mE 1 TUEH, 7 760
pmol/molCO, ¥ & U & % 4 T, CO, W15, B &
REKEWAR,NEN L ERREGBE, B
No b BEH) Ls HRME T, B Nigo M Nygy 40 51 & 1
23.6% ,f138.8%, WTEXMET CO, WEKFT . HH
BREKEUAR,PDEN L BERKASAR, BE
Nogoff REE, B N Fl N 4 HIE M 53.4% #
39.1%, FERREE. BE, BB W UFS,
BEE B RAKFHTE,CO, REMERAETH Ls
B4 CO, MEKFEAEVHEN AR, AR R

80.4%,66.4% 1 31.2% ,ABLRREE. HWH
COo, s/ W L HEEHEH LFAER, H
PEBEKTEHAR, B CO,xNEWXELERAHN
KANTRMBEL AR ETERATHENRAEE
MR ABUEKILI ERMENF K. 7 400
pmol/mol CO, ¥ BE 1 & % 44T, CO, ¥k BE i 1 &b 28
JEH Ls EFEE AR KEMAR KK ERA N KRG
FHEF R, BLFE Nyo R IE T RIAE Ny 1 Ny 5 51
B 33.5%,40.3% , A B E R KB EKFE, Fat
MRARAANHENFREL X EERH THE
CO, MEMSATELBFEMAE, (B HET
PIE 1,400 pmol/molCO, K EME KB T, H CO,
WA /NE Ls HEE W, TE Nl RARE,
HHEOFLESERTO0.5% WHAEKEAHGTH
WEHRAE L HEORKNEERASALEERER,
FUMEHHFERPE CO, KE BEALBEAGT
HAMESEEARURATERHE TIKAEERM
& o

0.60 [ BT BAT OCK
0.50 |
040}
030t
Z 020}

= 0.10 |

100 200

ifi %, A F Nitrogen levels(mg/kg L)
1 XK Cco, REFBNMENK L HHERM
Fig.1 Effects of atmospheric CO, enrichment
on Ls of spring wheat leaves

L BEARRTYME « FERE (0 =3), FRANMEFHRER
ERBE(P<0.05),T,760 pmal/molCO, ¥ I (CO, ¥ & WK B 39 760
pmol/mol) ; AT, 760 pmol/molCO, ¥ JE ( CO, M & ¥ HE 2 400 pmol/
mol) ; CK, %% B CO, & ¥ (4§ 400 wmol/mol)e T,

Note: Data points represent means + S.E(n = 3). Different lowercase
letters indicate significant difference (P < 0.05), T, COy-Enriched plant
(760 pmol/mol CO, concentration) ; AT, CO, ~ Enriched plant(400 gmol/
mol CO, concentration) ; CK, Ambient plants. They are the same in the fol-
lowing.

24 XK5CO,REARMBEKEXNBFMNEKS

A

B 2 8] DLF Y, 7E 760 pmol/molCO, ¥ 1 &
T, CO, ¥R BE A5 38 7T UL B 25 i 3R 8 /N 22 B4 Ik
KAFAME, ARERREARNER, HERAR
SO BE, BEEH Co, KP4 M A H
41.3%,22.4% % 48.6% , £ R EBBEF KT, X5
V(R EXELEYHE 2 5HMIXRFFREE Co, &
FERFHRS 5 IR S MAERAEY KD
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e

FIAREHER 0% U ERHEBLEE K
#el415) 75 43T CO, IREKFE T, /ME M IWUE &
BhMEHEO Y, B IWUE 7 Nt B T 5
B # L B No FI Nooo 2?5 5 1 11% F11 29.1% , 813X B
BBEKE MXMEEHE, KEREANFTFRLER
W&, £ 400 pmol/molCO, ¥ HE M & &4 F , CO,
WG VR IWUE 7E No F1 N L T HBA
BEER BE Nt BT, IWUE HER NP BH
. ERRASAEKET CO, ¥ ML MYHT Co,
WHETH IWUE 27/ 19.0%,58.3% . XA
AHEEH THALABTH/NEN A EERARFA
HA X, MR E &G TH/NE Ls HRFERAR
B RSB TFIESAEENER EBHLDENR
BIERB/N, AT WUE RAERH

fo 4 BB A T
(mal CO/mmol 1,0}

L R N )

o 100

I L Nitrogen levelsimg/ke 1)

B2 X% COo, REFMIMEMF IWUE KR
Fig.2 Effects of atmospheric CO, enrichment
on IWUE of spring wheat leaves

3 ¥ ®
3.1 K% CO, FRESHENE XA S M0 m RN
]

CO, WEMIMM M EEHMARBHYBREAEL WA
RIIRELEHEENRE, R 7 co, WEMHHY K
BT HERARBHABNEM, MEMHEELAE
Fid. XBBMTKRK CO, HEMM HEHMT X
SRR, FEHFEN CO, HEHMBET
CO, Xt Rubisco B ) 3 5 77, B 4 3| Rubisco B K 1§
$E 05 # , i Rubisco B ML R B, A8 E

REAE, FBOS AR EA BT, ERMENSA

SEANEAVEMREEE  XRETAKEKEN
e, FEAHIE Co, WE(C)MHEEEM(E 1),
HRFEHE Co, FEHAKF KK CO, FE(H
20% ~30%) MY BEBLRTKIAFABRERER
Gt B F RS CO, MR B FH # L B B8 /D
ZRHBAR, BSIRPMEXEBRAENAST, BHE
Nt B THHARANBEMBHABRTHRANES. 5
peiElet, B (B 2) AT LIBH B A B Y, 7 CO, 3R A £ 38
KHTH/NE IWUE BEEB BAH B, R

B7E CO, EMMMANT BANENEBER

FEVISMAR BHNNEEHNERBRLEGEE

B, BRLL/NER) ITWUE BRI HWABMFARBEE.

3.2 XKCO, REBHUENEXATHMBEEMN
#

CO,BEABERNNMEEBRNBBEEREK
AEENVB LA MXEERE THE Co, EE
B R AT E T NENAERE. RET/IEH
HEFEH AEEERA., HREMR CO, KENE
BT NEREAERFULHE A ERR?
BRIV RERENH(F2),7 CO, WFHMLA
BHAZEWNSILFENB TR, XFER ¢ B3 R4
HE D EERRAR, BT U/NE 896 & 05 HE7E % R PR 1K,
Rubisco BRI AL R A E MK, ST L S HEE
55 5} [B] A R, BN I 6 A TR 3R ZE Np F Njgo b 3
THRATHEBRAREHRK, BEREFLT W
HEHBOEABE, BXEA Nyofith 26.5%,
Paul £ AW KRG R R, BIRE Co, FAAHER
WTRBTERBFHRAKRA—-XS5XGER
HI B4 Rubisco & B MK, T Rubisco % M & B
BeAR AT RERINE S N B PV EA X, X MRITH
MRER . HCO, RELEFH/NERNETE
P FRAE , R BT A SR 0 B B R K, (B S HERK
FHEX, BE N b B A FTFTAUBENRE IR
A, ANTTREEEHR,

3.3 KECOo, REMMBE/NE IWUE #1 Ls HH9W
s .

g DTAUEL, 7 Co, IREMMABEGRY
INE Ls BRI MR LM CO, RETHEV R
WEAY, YA BERREEKFE. 7 400 pmol/
molCO, MREEME KM T ,CO, IEAEIY , /NEM K
Ls HTE Npo R T EANEE, ARRS R EKF
T i CO, 15140 B A 48T CO, WAL By 251 % i1
59.8%M72.3% . BEEFEANARLERESR, A
EKRFRE, /DER Ls EREUS, X MR8 BF
RER—BLH L HYBTFUMAKE, ERHERK
BEKE, RH CO, WEMRH N XWBARM Ls
HERHRRR.BRECO, KETUBEHNRA
INER Ls fH. B1(E 2)F LA RS, 7E CO, W EE
AL G W N K4, /KK TWUE RABH,
f LR AT BB B LA R 5 E 2 AR, 7E CO, ARG, /b
WA ERBEREE Bd TrHBYER, R/
EHAEEAEHGYEE, ERE, co, EM 350
pmol/mol 7+ B 700 pumol/mol B , F /1 F M I #LF
WHm2%, BREHM17% Y AFBREARE 1C ~
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3C T RBER EHET Co, REAR
S FL S BE W /0 B s AL AR T B R R, {H ply T3
BHEFEARARESERBMRBIOR, 8 IWUE XA
HEMHKEREEHEE. HE 400 gmol/molCO,
W ERMET,CO, WERRIY, R Ci &, AT
HANENAIEERBEFER, 3 HAE N FAAER K
B LEHERFO0.5%, MUPRHSAERER
HRRERASEERTRMNETERE, AEA
(Nooo ) BERIF IR BN EMAATEE, MAE S EER
HEAR, A TRLFENEEETR, E82
5% BERRKSRE D, /NE 7118400
CO, WEHHBREME, XBEB/DNEH WUE RRH
HEHEAaY, BETERRBREEKE.
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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.

Keywords: conservation tillage; comprehensive benefits; dry sloping farmland in Westem Henan
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Effects of atmospheric CO, enrichment and nitrogen application rate on
photosynthetic parameters and water use efficiency of spring wheat

WANG Run-jia', ZHANG Xu-cheng’*, GAO Shi-ming?, YU Xian-feng?, MA Yi-fan®
(1. College of Agriculture, Gansu Agricultural University , Lanzhou, Gansu 730070, China; 2. Key Laboratory of
Northwest Crop Drought-resistant Farming , Chinese Ministry of Agriculture, Gansu Academy of Agricultural Sciences ,
Lanzhou, Gansu 730070, China; 3. College of Resources and Environment, China Agricultural University , Beijing 100094, China)

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



