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Effect of Conservation Tillage on Dry Matter Accumulating and Yield of Win-
ter Wheat in Oasis Area

LI Ling-Ling, HUANG Gao-Bao", QIN Shu-Hao, and YU Ai-Zhong
Gansu Provincial Key Laboratory of Arid Land Crop Science / Agronomy Faculty of Gansu Agricultural University, Lanzhou 730070, China

Abstract: Hexi Oasis is the most important region for food crop production in Gansu province, where is not only exposed to se-
rious wind erosion but also one of the main sources of dust storm in China. Spring wheat traditionally dominates in wheat produc-
tion in this region, but the bare field from dry winter to spring usually accelerates serious wind erosion. Conservation tillage
proves to be able to increase water use efficiency (WUE) and eliminate soil erosion. In this study, dry matter accumulating, yield
and WUE of winter wheat under different tillage practices were investigated in order to establish proper systems of conservation
tillage in the Hexi Oasis area for winter wheat production, and to save water and prevent wind erosion. Experiments on five tillage
practices were carried out from 2004 to 2007, including conventional tillage (T), conventional tillage with stubble incorporated
(TIS), no-tillage (NT), no-tillage with stubble retention (NTS), and no-tillage with stubble standing (NTSS). The effects of con-
servation tillage on dry matter dynamics, grain-filling characteristics, grain yield, yield components, and WUE of winter wheat
were determined using wheat cultivar Fan-13. Compared with treatment T, the growth and development process and grain-filling
duration of winter wheat were prolonged in NTS and NTSS treatments. Both treatments had higher values in dry matter, relative
growth rate (RGR), grain-filling duration, average filling velocity in spike of main stem, and filling index than other treatments.
Although the grain number per spike and 1000-grain weight of NTS and NTSS varied across years, they generally showed higher
levels than those of the T and TIS treatments, especially the NTSS treatment. The highest WUE was observed in the NTS treat-
ment. The average grain yields (2004-2007) of NTS and NTSS were increased by 18.6% and 23.8% compared to the T treatment,
and the average WUE (2005-2007) of NTS and NTSS were enhanced by 26.8% and 16.1%, respectively. It is concluded that
winter wheat cultivation with NTS or NTSS system could be applicable in Hexi Oasis area to obtain relative high yield and high
WUE, and the field coverage with wheat seedlings during the winter could be propitious to controlling the frequency of dust storm
in China.

Keywords: No-tillage with stubble retention; No-tillage with stubble standing; Yield of winter wheat; Relative growth rate; Cha-
racteristics of grain filling; Water use efficiency
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KB T 2004 £ 9 HE 2007 £ 9 AEHNER
BTN K & EEE R KEHERR G HT .
REMFHAWMAEERR, BARYTER, A
BRI KSR, HRELE, THRIWE, 3%
Rib, BEHTFHRR FHEEK 1531 m, FHEK
# 160 mm A4, FELRE 1919 mm, THF 5.85,
SELFEY 156 d, X EFH 118 d. FHKKH
Bo12d, FHWLRARKA BEHR3Md, L1E
HER L, HEMBAERLE 1,
1.2 KEgit

MR & /N EE B R O - 13T T R B BT R,
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K H W ARl A% T2 B B ) G A o A 4 b
PLIERh, $EFE K 337.5 kg hm%, 7HE 15 cm, #EHF
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w5 MEHE R, SRIREGEBHED.
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FFE S (NTS)., s+ (NTSS). T AbFE 4 A e
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B B B R L — IR R B R R R, Wik G
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Table 1 Basic physical and chemical properties of experimental soil in 2004

- R A’fﬁﬁ A i HUE &%
Available nitrogen Available potassium Organic matter Bulk density
Layer (mgkg™) phosphorus (mg kg™") (mg kg™) (gem™)
(mgkg™)
0-10cm 75.31 3.38 253.95 158 1.06
10-30 cm 53.53 2.73 232.21 156 L.10
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K2 FRBHMEERET £/ E%EHi#12(2004-2005 £)
Table 2 Growing stages of winter wheat under different tillage practices in 2004-2005 (year/month/day)

03 R g3 Y BEH KW ikt FFEW R

Treatment  Sowing Emergence  Three-leaf stage  Regreening  Jointing Heading Flowering Maturity
T 2004/9/20 2004/10/8 2004/10/18 2005/3/20 2005/5/4  2005/5/23 2005/5/31 2005/7/18
TIS 2004/9/20 2004/10/8 2004/10/18 2005/3/20 2005/5/4  2005/5/23 2005/5/31 2005/7/18
NT 2004/9/20 2004/10/8 2004/10/18 2005/3/20 2005/5/3  2005/5/23 2005/5/30 2005/7/19
NTS 2004/9/20 2004/10/8 2004/10/21 2005/3/22 2005/5/8 2005/5/26 2005/6/1 2005/7/23
NTSS 2004/9/20 2004/10/8 2004/10/19 2005/3/21 2005/5/4  2005/5/25 2005/6/1 2005/7/24

22 FAEMERENENEFORBEDSYN LEANTLIEROEK, MAMK R /NEE
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BT T@@E 1), X5 TIS &7+ 3 30 cm AN E1E
PR E X, SUEBRBABNTYRRERYER
¥, HEMREHEFAR, & 2004—2005 FEH
BTYHRRET 2005—2006 £, HIEREE
2004—2005 4 EREA B,

2004—2005 F FR W~FFE M RGR K F
20052006 4E&, NTS #1 NTSS # RGR B H fi kb
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KEEARH, XS0 L REERELX
Rz R A X2,
23 ENERFNERSHE
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“S"RIM LR, 5 Logistic BRE IS AR B EH X,
WHZ BAFTEREER . FIEREEL NTS 45
B, HNT. TIS M1 T 4384 5% 2.26% . 6.33%H
32.0%. B RKMEREALLL TIS B F, X 3.688 mg
plant™ d™!, 25t NT.T #1 NTS & 19.36%.19.47%
M 33.95% . &AL BB AR EE N BAER 15-18 4,
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Fig.1 Dynamics of dry matter accumulation in winter wheat under different tillage practices
NTSS AL #2 20042005 &5 G K . In NTSS treatment, data in 20042005 growing season are not available,
%3 TRLESTHAMBNENEKE
Table 3 Relative growth rate of treatments at different stages
EHH
Growth duration T TIS NT NTS NTSS
(month/day)
2004-2005
4/21-5115 0.0952 0.0898 0.0824 0.0983 —
5/15-529 0.1341 0.1488 0.1525 0.1650 —
5/29-6/2 0.1605 0.1703 0.1810 0.2016 —_
6/2-6/117 0.0441 0.0501 0.0493 0.0519 —
6/17-7/24 0.0032 0.0025 0.0019 0.0044 —
-5 Average 0.0874 0.0923 0.0934 0.1042 -
2005-2006
4/18-5/3 0.1091 0.0843 0.0858 0.1201 0.1321
5/3-5/20 0.0700 0.0669 0.0642 0.0831 0.0880
5/20-6/5 0.0422 0.0491 0.0300 0.0492 0.0692
6/5-6/26 0.0277 0.0376 0.0176 0.0312 0.0252
6/26-7/19 0.0060 0.0044 0.0025 0.0064 0.0084
-1 Average 0.0510 0.0485 0.0400 0.0580 0.0646

% EFFER, 2004-2005 £ XN S A 15 H—6 A 2 H,2005-2006 XN S A3H—6 ASH, BKIEHN3IREHMFHE, ~—

TR AR RS

Duration from jointing to anthesis was from 15 May to 2 June in the 2004-2005 growing season and 3 May to 5 June in the 2005-2006
growing season. Data are the means of three plots. “—"” denotes data not available.

#/E EHRGER B,
24 ARAEIZ/NEZEFEM WUE H#M0
MIFEHRARERE, BEEFEL NTS
NTSS 0B &5, T e EAK. 5 T ML, TIS.NT,
NTS 1 NTSS #5478 2 515 9.06% . 11.68%
18.56%F 23.81%, 5 T AbHzE £ B EKE,
i NTS 5 NTSS MM E£RRE £, HH=BHHRE
R BADHEE. BEENTHREAEKEAED

ZER, HEKEREAN NTS 1 NTSS FER A
FHREHEBEGE S

2005—2006 1 2006—2007 B KEHFHY
#eK B E P K NTSSSNT>TSNTS>TIS . & 4 WUE
MERSEREL, £ELHWUELNTS &, B
NTS 5 NTSS £#R KRB E (X 5). Bk, REHEH
MEERE S EREA R TR EME WL NE™
BAKSFAMEN, BERFERZEFTER, 5B
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Table 4 Filling properties of winter wheat under different tillage practices in 2004-2005
wr | BABRER O RMEREER  MERAREE e MERM  REHK
Treatment szn:;f;ixﬁ,vgf?; "y Mea:mzf:)':g;:_g[ \:'ﬂ())cny Tm:;'tgcljnt;?:;um Logistic equation r Filling index
T 2.970 1.89b 16.8 Y = 5.7115/(1+€2%'%- %1734 0.9905" 1.13
TIS 3.688 207a 15.8 Y =5.8014/(14+27® - 01751y 0.9983" 2.06
NT 2974 2.16a 17.6 ¥ =5.9949/(1+€>#1° - 01607 0.9986" 2.23
NTS 2.436 221a 15.5 Y = 5.1934/(1+¢>3483 - 02162 0.9899" 2.25
PR R 3 REE VI, NTSS e FEIRH K . roori2=0.8340, " P<0.01,
Data are the means of three plots. Data are not available in NTSS treatment. roq;5, = 0.8340, " P < 0.01.
%5 TEMEEAELNETBRKIAAYE
Table 5 Yield and water use efficiency of winter wheat under different tillage practices
- BB R EEBEE THE & ’f{ﬁf ko HF K
Teament TSI GO G v sy commpion Ve sy
_(mm)
2004-2005
T 3.14ab 28.15b 1.73 ab 5150 a 5461 ab — —
TIS 321a 29.77 ab 163¢ 5170 a 5336 - -
NT 301b 2895b 1.73 ab 51.93a 5150 b — —
NTS 3.28a 30.29a 1.74a 52.07a 5857 a - —
NTSS — — — — - —_ —
2005-2006
T 4.18b 24.36¢ 151b 48.82b 6061 b 551 11.0b
TIS 4.58 ab 2479 ¢ 1.54b 50.61 ab 7287 a 489 149a
NT 533a 25.65b 145¢ 51.12a 7714 a 547 14.1a
NTS 5.02a 26.19b 1.61a 5223a 79152 528 150a
NTSS 498a 27442 1.60a 52.56 a 75352 558 135a
2006-2007
T 438a 27.49b — 47.36b 6533 b 578 1130 b
TIS 441a 27.93b - 50.19 ab 7067 ab 569 12.42 ab
NT 432a 26.59 be —_ 50.80 ab 7300 ab 587 12.43 ab
NTS 4284 3091a — 51.082 7633 a 575 1328 a
NTSS 478 a 29.26 ab — 50.39 ab 7367 a 595 12.39 ab

High 3 REEFE, WEGRART S RREREFAREERFEP <0.05), “— Bk,

Data are the means of three plots. Means followed by different letters are significantly different among treatments at P < 0.05. “—”

denotes data not available.
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