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Table 1 Treatments description
A5 Code AbFE Treatment BAET Description
s APVEWOE FRIE BT ST e K,
T fedepi i Deep-ploughing and raking after harvesting the previous crop, rotary-ploughing and raking
Conventional tillage I .
before sowing-
FEGHHE, G5 TRIERRIE IR 5 om BIREFT 6 750 kg/hm® BN IR (). LG
s FAPEH AR 2 S |
Tillage with straw returned Conventional tillages turning over 6 750 kg/hmzof 5 em-straw into soil (in the first year),
then turning over all the straw into soil every year-
ARSI St SRR S BB T L — K S U R A
NT FHbt Notillage No tillage after harvesting the previous crop, completing sowing and fertilizing at the same
time -
TVEUR S S B . b R 35 50 B2 K 5 em FOFSFF 6 750 kg/hm® (55 —4F) . LAJGF4EHE
N1 S bR BRCeRs -4 AL N |
No tillage with straw mulch No tillage after harvesting the previous crop, mulching the field with 6 750 kg/hmZ of 5
cm-straw (in the first year). then turning over all the straw into soil every year-
G FIVEBUS St SLFF B R 25730 em (BB —4FHEM T LB 2) .
NTSS . No tillage after harvesting the previous crop. leaving 25730 cm-stubble in the field (No

No tillage and stubble standing

stubble before sowing in the first year)-

PR SRR B IS (i B 13 544
INZZ . T 2005 42 9 1 16 [ SR A H R Aol KA
TR iFH B 2BMFS —5/10 B 60 B 7S 26 it JE & Fb
P&,

AR 35 it A B A A 19+ 19 kg/hm”
AL B 13.79 kg/hm”, 3R WIS & W KB G
B4 14.99 kg/hm”, JR & 22.49 kg/hm®,

MEK . & 7K 170. 91 m®/hm® (2005 4F 11 H 5
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1 RS G AAE ¢ WA P R P iR
D] B B 6] (h)s o S O R, B
(DTC Diurnal transpiration capacity ) i+ %5 H &
B RJIEAMER .,
L5 HAKSFAZETE
KB (WUE) =

L6 SR

K JH DPS \SPSS AT #diE #E4 T 704
2 HRE
2.1 HESAARMHEAX T ENEEN LS B

ERRKSFAMED T

ZERANIE L BoR, S FHETT R P H AL
A AR O 2K i ELAR AR BRAE TR PR e
g BAE 11:00~13:00, N4 4 WAy IR R T &
FHIE(E. NT #HET Xptiade & dms BA
BORHVE(E D & TR I fEHCBE NTS BT 24
UECE R (AR Pr X E = IF BE
A MR NTSS #HE A L& E £
BT RIS R T 16 15 SRR K B
EEWTIS BT AR A REMIEEC G ER, F
IRIEIK #5018, 31 16 i (B B 2, J T 4K HE A

Ay

iﬁA]‘% %4 (Pn)
ZMBHEFE(Tr)



92 TR TS

%26 &

RLARGHHE R X T WWiEe & ERIC mES
WISEEAHZEAN K VR E V-8 . FARBS () P 48X {H
BT HE R E =,

B Tr RIAE(E 2), 165 F#HE b, Tr
EEA bR 2 ANIEE  (EIEE A B R] AR/
HIAAHHE, #£NT FITIS #HEH KA. Tr LAFIEHE
B = T IR T NTS  NTSS FEG#HHE N =
TH Tr EEHNE T TERES T LA NTS,

—6—NT —B8—NTS —A—NTSS
“r 1 —TI8

*s)]
s

—
(=]
T

Pn[ 1 molCO,/(m*

(=] [} L (=% oo
T T T T

7:00 9:00 11:00 13:00 15:00 17:00 19:00
fif 6] Time

Bl AEBEARTLNEENXEER(P)BETL
Fig- 1 Diurnal change of Pn of winter wheat

under different tillage
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Fig- 3 Diurnal change of WUE; of winter

wheat under different tillage
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Fig- 2 Diurnal change of Tr of winter wheat
under different tillage

—0—NT —8— NTS —A—NTSS
—*—T ——TIS

2.0 ¢
1.8}
1.6 |
-1.4 |
a2}
10}
0.8}
0.6 |

-0.4 :
7:00 9:00

11:00 13:00 15:00 17:00 19:00
B 18] Time

4 TEMEAXTLPERKE (Yo )HBEER
Fig- 4 Diurnal change of leaf water

potential ( Yw ) under different tillage
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ERAT HA% SR EBE X NT NTS TIS
AINTSS [AIff 22 88 B35 KF 3 H 5 NT  NTS

FITIS 3 FRERAr MRk 77 3 A1 22 TR AR . 25 7K
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T, 415k 3 AR HTHTIR, WUE, 5 Pn JC B3 A
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Table 2 DPC .DTC and diurnal W UE; of winter wheat under different conservation tillage during heading

Ata HZEE B ZBUKSFIZ%E DPC/DTC H F-#7K 7 B
Abx . . L . .. ..
Tree Photosynthetic capacity Transpiration capacity Water use efficiency Average water use efficiency

reatments Cmol COz/(mz «d)] Cmmol HZO/(mZ «d)] (mmol CO2/mol H20) (mmol CO2/mol H20)
NT 80.05aA 34.07aA 2.35¢B 3.08¢BC
NTS 77.27aA 29.47bAB 2.64hB 3.18¢BC
NTSS 54.10cC 14.83dC 3.65aA 5.47aA
T 48.97dC 13.84dC 3.54aA 3.81hB
TIS 67.79bB 25.77¢B 2.64hB 3.05¢C

T J 3 BN NG FREROR A R BHE T R E 5YOKOF LR BE %R AR RS FEFRRE LAKF LR BEER,

Note: Different lowercase in the same line represents significant difference at P<<0.05 between tillages and different majuscule represents signifi-

cant at P<<0.01.
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MTr PRIEMEER AR RZB H0.679" " Fu

0.585" *
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i o U N N DR R <5 S '
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SER G & A S 2BV R PIAS 58 A [ il A= 2
W COz MK ZE A R P B BOPE A
AL R B CO2 AUKZEY X Pl 5 57
M AE Al — BT S e & B AR ZE B A AL
SPERAS [R] 0 B B /N2 BRI NT ONTS A
TIS HHET RERA B = L& HE AR, AR
I I P K R
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A ALERIS A AR AL Do A ] T LA E)
LAt/ Tr RIS IR Py X TR & LB K 7>
MEACFI . B WUE, JtAE i T REtE, 7EAS 50
HLNTSS BT #F1E 77 28 7 KK 73 1) F 280
1 11,00~13,00 =g XA T REREZ Pn A1 Tr 35
A B B —FRES

2.3.2 wpRH(Yw) MIKBRIEWE I

FAE TR P RO E AR . KRB
JEORtZ — WA A 28, R AR
MK RERRIL ) Yo 5 Pn., Tr A % Y] B BE
F, MRINTERY, Yo 5 Po M Tr JoRFEHK
P B Y 55 Gs ERBEMR, KA EL I
TR EORE N AN ZE B Rz i % H 22 Y
i,

® 3 WEAFEMEAXTELNENRKAF WUE BXOEBESEREXIN

Table 3 Correlative coefficient among physio-ecological factors of winter wheat under different tillage during heading

WUE, Pn Tr
Pn Tr RHin Gs Ci PAR
—0.092 —0.619" " 0.494" " 0.466" " 0.679" " —0.517" " 0.460"
Tr Gs Ci
Gs Pn Yo Tleaf RHin RHin
0.585" " 0.710" 7 0.463" " —0.496" " —0.506" " 0.573" "7 —0.599" "

TE: * % RRTE P=0. 0L K ERMISC R s * RoRAE P—0.05 KF LR B,

Note: * * Correlation is significant at the 0.01 level (Ztailed): * correlation is significant at the 0.05 level (2-tailed)-

WiE 4 R, S FEHET KB Yo HAZTRARE
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KGR R 1 265 1 3 A [i] — B[] Br e AN — B0k
FEXFRERE, HEA18 B FEE RN 2 #
& NT #HE 7 L, HKJE NTSS.NTS F1 TIS.
BEHHET T AL,
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FBYREAT SRS M) CO2 IR B A &
O R AL IR BRAIRAAL 5B (A3 p
Gs 5 Ci ARRB R=—0.496" "), \ifgpg/ it
IR R R 7 5P R P 25 L
ATRAJ D RR 2R R, I RE GRS R CO2, AR BRI AY
COz YRIETHR T B (K R 280
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kytcaBAESRAE X/NE WUE BZHE
Bl Pn A0 Tr 09 H 2 B2, (B580 Pn 0 Tr HAS
ERIBR T KBRS AL AN B F HEEHEAS
NE, A= scikrh . B B R 2R 3T K™,
TRersh, BlcE WUE, fE = s R #HHE 77 =X
g—, N 3 HIJLUE M. it R KF WUE,. Pn
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CO2 WRPE( Ci) TN FZ A e. [ 584 H 50
SH(PAR) ., M #F AR X8 B (RHin) , 3838
(Ts) THEEKEFESHNEMERR,
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(Ta) PR ( T $E 5 AT AL BN =] B
PEALRE R HINRILFEE( Gs) R Pn.,
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RN AL, R WUE, 5 T 5]
X, AATRERE Pn 55 Tr #8EE T1 B9 THm 03 N, (B2
Tr HRARERT P WJBER Tr BE TL TS
BT Pr AR T RAE SR P R 157
~A2. 05 CHEE AR, Pr., Tr L EHRE . X
PIFF AT BER MR THY . A FBHETT i linh 1%
REERETE S IR WUE, 2578 X —14
R, F A R RO IR
FEARIM-IR H 2= A FE RS E  #BREA ROt iR = 1R
KR WUE,,

T4 BEBESERSTERERXST
Table 4 Correlative coefficient among physio-ecological

factors soil temperature

TiH Items R4% Gs Ci Tl

Ts Oem —0.397"°% —0.634"° —0.421"  0.605""

Ts5em —0.638"% —0.619"" —0.664""  0.796%*
Ts10em —0.707%% —0.646% —0.736"*  0.750" "

Ts 15em  —0.592" % —0.553""

1
w

—0.516**  0.606"**
Ts 20em  —0.734"* —0.562** —0.706"*  0.580**

Ts 25em  —( 478" —0.575" % —0.444%  0.307

MR 2 TR LR RS I K IR 25 1
AR, U K& Bk, S KR Al
Xof KB R R K AR B B R bR,
P K ESHNAHET X 0~10 em 1388 K EHH
M AR B3 S TR I P AR 7K B R oK Y 2 20
~30 em HIESHIKE(FKD),

xS HAABKE HAEMEKESLIESKERXH T
Table 5 Correlative coefficient among leaf moisture content

and leaf relative moisture content and soil moisture content

. WK O AR
J1E| .
Water content Relative water
Items 1
of leaf content of leaf
AR K
Relative water 0.748" " -
content of leaf
gE A = (0)~1
L AEE K 0710 em —0.960"* —0.615" "
Soil water content
A K | 10~20
LR om —0.588" " —0.546"
Soil water content
%4k & 20~30
LA cm —0.601"* —0.815" "

Soil water content

345 i

A5 308 ok o BRI AN [ B O S & N
WUE;, LA R 55 2 H 2K AR o b A B A 25 TR 2R i) A

KAYBTANTT 225307 - RIAS [ BV E 7 it /K -F
FAERHEZESR,

Ly $HER T Tr B2 MFEERT P, 15 B0HE
Ve KB WUE, 257802 Tri (R YEHHERS i GE
W IVEYI O 8 . T B AR Y AR G B R s £
PPEREVE T 2 0 R AT B 25 (E AR AR (] Y CO2 R
Frr IS S e 7K 43 R AL s NTSS F1 T #f
VeI =B i AKCF K 43 R 20 8 11:00~13:00
Bl XA FTRERL R Pn A Tr XML A G B —
FebRAS « SRS e U 2% 1 70 S e i A B P £
PRI A KK R RCE

2) RHin 24 /N WUE, 841y — N EE K
A SR & R4 & RHin A9 45 77 1
Q3 AR B B bR O AT XL | SR, DA B4
M FEFTIE H L S 0 ORI PR D7 20 #RRE A 2K
FEEYM R ACE WUE;: TIEREER RS KA
HHERX WUE, ZRM X —NEBRH, LA
FHAE 2 S ORI PE DR T e B R R TR RS | A1
i HZE . AREE = EY KR WUE,,

2 % X .
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Effects of different tillage on leaf water use efficiency of winter wheat

. q-1 1 . .1 . .2 1 .3
WANG Lili» HUANG Gaobao™ » GUO Qingyi » HOU Huizhi"s ZHU Yongyong : QIAO Haijun
(1. Faculty of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Faculty of Resources and Environment, Gansu Agricultural University, Lanzhou, Gansu 730070, China;

3. College of Science, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract ; The study on flag leaf water use efficiency and the physio-ecological factors were conducted at the
heading stage of winter wheat under traditional tillage and four kinds of conservation tillage in Hexi irrigation
area- The way that not only increased crop yield but also protected field land of winter wheat was discovered by
the experiment - The results showed that the change range of water use efficiency ( W UE) of winter wheat could
be decreased by conventional tillage with straw incorporating (TIS), no-tillage(NT ) and no-tillage with straw
cover(NTS), but increased by no-tillage with stubble standing(NTSS)- The diurnal photosynthetic capacity of
NT, NTS and TIS were higher than that of T significantly. But their diurnal leaf water use efficiency and diur-
nal average leaf water use efficiency were lower than that of T because of their higher diurnal transpiration ca-
pacity- W UE at leaf level of NTSS and T reached to the highest point at 11:00~13:00. It may be because Pn
and Tr were at their best optimized combination state- The evaporation of soil would be decreased and COz2 con-
centration increased by NTS. While the leaf water use efficiency could be increased- The relative humidity ( %)
at the inlet of the analyzer(RHin) was very important for diurnal leaf water use efficiency of winter wheat- It
could decrease transpiration rate and increase the leaf water use efficiency through keeping soil temperature, in-
creasing RHin and COz concentration, decreasing leaf water potential ( W ) and leaf temperature ( T1) and ad-
justing stomatal conductance ( Gs)- If we want to enhance the leaf WUE, we should take efficient measures to
increase RHin in practice in future-

Key words . leaf water use efficiency ; diurnal photosynthetic capacity ; diurnal transpiration capacity ; diur-

nal water use efficiency



