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AR AL FE DTS 4 P B & &, RTS K 2, CTS Bk, CT 4 FF 5 /N, DTS 4 22 1 4 4 7 & 4
# ., NTS . RTS.CTS .NT . DT.RT #1 CT 4 ¥ % 10.8% .1.3% 2.1% .5.4% . 11.9% . 12.4% #n
12.6% AL LAEERAILGFEO LB BTE FABEFTXA THALZHE K, F5 2
DTS 2 NTS A BT HE LA F AL, EANLEFRGHLAER, HA T T4 AR Efo
FENEE.

XKEIR MEF R A E; LA E L kN L, FE

Effects of tillage practices on photosynthetic performance diurnal variation during filling
stage and grain yield of winter wheat. ZHANG Xiang-gian'?, ZHAO Xiu-ling', WANG Yu-
qiao', PU Chao', BAOER Jiang-mahemuti’, CHEN Fu', ZHANG Hai-lin'* ('College of Agrono-
my and Biotechnology, China Agricultural University/Key Laboratory of Farming System, Ministry of
Agriculture, Beijing 100193, China; *Plant Protection Institute, Inner Mongolia Academy of Agri-
cultural & Animal Husbandry Sciences, Hohhot 010031, China; *Altay Region Agricultural Techno-
logy Extension Center, Aliay 836500, Xinjiang, China).

Abstract; Photosynthesis characteristics of winter wheat under different tillage practices during fil-
ling stage are vital for dry matter accumulation, transfer, and yield development. A field experi-
ment, including no-till with residue removal ( NT), no-till with residue retention ( NTS) , rotary
tillage with residue removal (RT) , rotary tillage with residue retained ( RTS) , subsoiling with resi-
due removal (DT), subsoiling with residue retained (DTS), plow tillage with residue removal
(CT), and plow tillage with residue retained ( CTS) was conducted at Wugqiao experimental station
of China Agricultural University since October 2008. The diurnal variation of photosynthetic charac-
teristics of flag leaf, photosynthetic response curve, and crop yield under different tillage practices
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were evaluated during winter wheat filing stage in this study. The results showed that the net photo-
synthetic rate and stomatal conductance of flag leaf both diurnally varied with the bimodal curve,
and the net photosynthetic rates were higher under treatments with residue retained than those under
with residue removal. Diurnal variation of intercellular carbon dioxide concentration was observed
with a “V-shaped wide mouth” bimodal curve under all treatments. Daily transpiration rate exhibi-
ted “double peak curve” , except for the “single peak curve” under DTS, RTS and RT. The stimu-
lated net photosynthetic rate was increased by 20.0%, 21.7%, 19.7%, 21.5%, 0.8%, 12.1% and
4.2% under NT, DT, RT, CT, CTS, RTS, and CTS, compared with DTS, respectively. Photosyn-
thetic response curves were fitted better under treatments with residue retained than under treat-
ments with residue removal. As for crop grain yields, the highest one was observed under DTS, fol-
lowing by RTS and CTS, and the lowest under CT. Crop grain yield was increased by 10.8%,
1.3%, 2.1%, 5.4%, 11.9%, 12.4%, and 12.6% under DTS, compared with NTS, RTS, CTS,
NT, DT, RT, and CT, respectively. Thus, residue retaining under different tillage practices (e.g.
NTS and DTS) could mitigate the mid-day depression of photosynthesis, maintain a high photosyn-
thetic rate of winter wheat, and improve the dry matter accumulation and crop production.

Key words: tillage practices; winter wheat; diurnal variation of photosynthesis; light-response

curves; grain yield.
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Table 1 Experimental design

5 Code

K3 Treatment

BHEEHE Tillage practices

NT TBFREFTAN L

No-till with residue removal
DT TRANE AT AN

Subsoiling with residue removal
RT TRERFRS AT AN 34

Rotary tillage with residue removal
cr BIBFRFEARIE 1

Plow tillage with residue removal
NTS BFRFT 4 1T

No-till with residue retention
DTS BREAREATIE T

Subsoiling with residue retained
RTS BEBHREFT I

Rotary tillage with residue retained
CTS FHPERE AT i H

Plow tillage with residue retained

BB AKMOR S KA FF 23R I, SR FH G B R AL — Ut 58 A AT 5
FAEAE
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Fig.1 Effects of tillage practices on the daily variation of net
photosynthetic rate, stomatal conductance and intercellular CO,
concentration of flag leaf at grain filling stage of winter wheat.
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[ Subsoiling with residue removal; RT: FEPHEFF AL B Rotary tillage
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moval ; NTS: H#if% #1148 I No-till with residue retention; RTS: HEHF
FEFF 4 H Rotary tillage with residue retained; DTS, RS Tl FF 18 1
Subsoiling with residue retained; CTS: TS AT 4 1 Plow tillage with
residue retained . ¥ [7] The same below.
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Fig.2 Effects of tillage practices on the daily variation of tran-
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spiration rate of flag leaf at grain filling stage of winter wheat.
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Fig.3 Responses of P, to light in winter wheat flag leaves at
middle filling stage under different tillage practices.
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Table 2 Simulation parameters of light response curves in
winter wheat flag leaves at middle filling stage under diffe-
rent tillage practices

b3 P, K Q R, LSP ICP R?
Treat-  (wmol CO, - (pmol * (umol (‘pemol (‘pemol
ment m2 s m2. s €O, + -m2 cm™?
m2.s7h s7h )
NT 16.029  0.651  0.056 2.333 327.89 41.66 0.984 "
DT 15.814  0.710  0.058 2.740 319.90 47.24  0.986"
RT 16.075  0.803  0.058 3.673 340.48 63.33 0.971"
CT 15.832  0.896  0.049 3.541 395.37 72.27 0971*
NTS 19.090 0.661  0.058 2.026 364.07 3493 0.999 "
DTS 19.240  0.337  0.069 2.461 314.51 35.67 0.994"
RTS 17.165  0.769  0.059 1.974 324.39 33.46  0.983 "
CTS 18.459  0.878  0.067 3.754 331.54 56.03  0.992*
* P<0.05.

CTS>RTS>NTS = DT = RT>NT>CT. Y i Ju7 il £k 9
1 (K) LA CT AbFRE: K, CTS ¥k, DTS fe/hy, Hftab
PRATF 3 Ab B 2 ] A ) &b B %) 640 A S (LSP) il
JEAME B (LCP ) K/NIUF 53931 4 - CT>NTS>RT>CTS
>NT>RTS>DTS>DT #1 CT>RT>CTS>DT>NT>DTS >
NTS>RTS.
2.6 BHEI AN i 2R R A R

T AF 34 H 5 A3 FH X 4 /N2 AT B8R B FF AL ™
AT R A B (R 3).CTS A B A 2L
TR, 28 9 H NTS DTS \RTS \NT DT .RT #I CT
B 33.1%.9.2% .9.3% . 21.5% . 13.0% . 14. 0% Fl
3.5% ,JT 255 R F W], B DTS F1 NTS P Ab 3T
AN, HAb 4 Ab B 2 (8] ¥ 777 .3 (P<0.05)
FIHL B 3525 5 (P<0.01) .DTS AbFR I FERL P i v
9 6 NTS  RTS, CTS NT ., DT, RT Hl CT Ab ¥ &
10.8%.1.3% 2.1% .5.4% 11.9% 12.4%F112.6%.

*3 BMEARXMZNEZEFENRFRENZ M
Table 3 Effects of tillage practices on yield and harvest in-
dex of winter wheat

A AR FERLT LR
Treatment Spike number Grain yield Harvest

(x10* spike (kg - hm™2) index

- hm™2)

NT 6741 8621c 0.54a
DT 725d 8121e 0.48¢
RT 712e 8087e 0.51b
CT 791b 8070e 0.48¢
NTS 615g 8205d 0.53ab
DTS 750c 9088a 0.53ab
RTS 749¢ 8971b 0.53ab
CTS 819a 8905b 0.50bc

[RIBA ] /NG SR e AL PR E] 22 5 8 3 ( P<0.05) Different small let-
ters in the same column meant significant difference among treatments at

0.05 level.
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