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Effect of tillage and seeding methods on grain filling and yield of winter wheat

ZHAI Yun-long'?, WEI Yan-hua', ZHANG Hai-lin', CHEN Fu'
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. College of Plant Science, Tarim University , Alaer, Xinjiang 843300, China)

Abstract: In order to providing theory basis for suitable agricultural measures of different tillage and seeding meth-
ods, the effect of tillage and seeding methods on grain filling characteristics and yield of winter wheat was discussed. In
the field experiment from September 2011 to June 2012, we compared the effects of no tillage with row planting( NTS) ,
subsoiling tillage with row planting (DTS), mechanical broadcast sowing (BSS), and rotary tillage with row planting
(RTS) on grain filling characteristics, under the conditions of same sowing date. Logistic equation was used to character-
ize grain filling process. The result showed that the R square value of equation fitting coefficient reached a highly signifi-
cant level above 0.9942. This indicated that the logistic equation could truly reflect the process of grain filling. Tillage
and seeding methods influenced grain filling process significantly. There were no obvious differences of grain filling rate
(GFR) between BSS and RTS treatment because of the same depth of tillage. The GFR of these two treatments in the
gradual increasing-stage, rapid increasing-stage and slow increasing-stage, were lower than the NTS and DTS treatment .
There was a marked difference of plant and row allocation between the BSS and RTS treatment. The gradual increasing-
stage GFR of BSS was higher than RTS, and the GFR of rapid increasing-stage and slow increasing-stage were lower than
it. But the grain filling duration (GFD) of BSS during each stage was 0.05, 0.57 d and 0.71 d longer than RTS.
Tillage and seeding methods mainly affect the grain weight through GFR and GFD. The tillage affects the GFR most, and
the plantation spacing affects GFD. The tillage affects the grain filling of superior and inferior grains differently, and the
BSS treatment for the superior grains, the grain weight was higher with higher GFR 0.95 milligram per day per kernel at
the slow growth period, and GFD only reached 9.95 day, the GFR at both rapid growth period and slow growth period of
the grain filling reached 2.11 and 0.59 mg per day per kernel, whereas the GFD reached 12.27 and 15.27 day, while
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the 1000-kernel weight of superior grains reached 41.65 g. Although 1000-kernel weight for the superior and inferior

grains were only 40.2 ¢, the plantation mode was of higher effective panicles number and the economic yield come to

7 599.0 kg per hectare.

Keywords: tillage and seeding methods; winter wheat; grain filling characteristics; yield
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Table 1

2.1

Effect of seeding and tillage methods on

population tillers of winter wheat

ZXBEZNZS Dynamic of tillers/(10*+hm™2)  2BE i i / o

phsi AT Ear bearing
i - -
Treatment Basic B A tiller
asic L .

seedlings Jointing Maturity percentage
NTS 607.7aA 2279.1cC 554.8cC 24.3
DTS 516.7bB 2460. 1bB 587.9bB 23.9
BSS 472.3bB 3096. 1aA 657.0aA 21.2
RTS 514.5bB 2404 .8bB 548.4¢C 22.8

T R HPUNG TR S PR IZOR 5% 0 19% K7 B E V2%
s NIS— S A H s DTS—U AR A6 4k 5 BSS—HUBRHHE ; RTS—edk &%
5 TRl

Note: the lowercase and uppercase letters indicate significant difference
at P<0.05 and P < 0.0l level, respectively; NTS—no tillage with row
planting, DTS—subsoiling tillage with row planting, BSS—mechanical

broadcast sowing, RTS—rotary tillage with row planting; the same below.
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BRI S 2% F Ak P R i TR A A
AEBR (EATHIR T HUAR % Ak B , St 2% 1 b LG |
W TR — LA I, (R A f a2 T e 2 R AL B
B A TRCE R B HUBHE > TRAA SR > bR AT
> FERF A1 o

a5 ¢ <
——NT

@40t

235t

o

230t

'S 25

0

S 201

(=

215t

Elot

v 5r

0 ’ . . . . .
0 5 10 15 20 25 30
JF 4 Jii X $L Day after anthesis/d

B1 AE#HMAXTENETHETUHS
Fig.1 1000-kernel weight dynamics of winter wheat

under different tillage and seeding methods

2.3 AE#HFMAXTLNEFFRER IR
XFASTRI BRI 7 3T 4/ N EEAPRLIT AL fG RECS Ff
TR E RIS Logistic J7 FEBEST TR, FT18 7
ESEAGE S R 2, [ Logistic J7 P&
A/ NFEATRL TR B K B A DL B 2, 45 7 R i ok
ERBIIAE 0.994 LU L, LA R, X UL Logistic
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1 1.76.0.17.0.13 g, A HEHF FAB AL LAY 104.08% .
100.39% .100.30% o S T~k F1 A, 52 HL AR b
PR, HORTRIA 5645 , e fF 551 S eph S 22 7

x2 FAEMAHAXTZNEFHER Logistic HEVSHFNRE RZE

Table 2 Estimated Logistic equation parameters and coefficients of determination of

winter wheat under different tillage and seeding methods

QBT Treatment B )7 Togistic equation K/g SR EE /g 1000-kernel weight R?
NTS Y =43.2621/(1 + 0474 -0.237061) 43.26 40.43 0.9962" *
DTS Y =43.301/(1 + &-8156-0.236381) 43.30 40.65 0.9960" *
BSS Y =44.8943/(1 + 453270214661 44.89 41.65 0.9942"
RTS Y =43.1313/(1 + 33467-0-2211) 43.13 40.42 0.9956" *
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Fig.2  Grain filling process of fitting Logistic curve of winter

wheat under different tillage and seeding methods

2.4 AEMFHAXTZNEIFHERFUED T

2.4.1 HHAP I K& L RAFAE A R0 F vl

HRAE Logistic BRI H 14 48 /N 22 I RS HE 2850
30 TEME A% 3% Ak T 1k B i AT I 5 A I ]
IR UBRAEE 4D BEAGR A SR AL, S 3%
Ab 3 S5 B Fp RV I T 3R G B A4 A B RN VR A 2%
AR PRR K 2.56 mged ™ Rn HUABRAHCRE Ab B ARG, AL
2,41 mged "R P T S SRR 2 b B
ik 1.22 mged ™"k HROE UGB AL BE 1. 20
mged =1 BEHE AR A BN S B ARG A B AR AR
AR 1.19 mged ™"+ RL 5 RELEHE 5 B[R] HLAR SRS Ak
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Table 3 Grain filling parameters during whole grain filling

period under different tillage and seeding methods

ps:l Tm Vm T Va
Treatment /d /(mg-d'Ri7Y)  /d /(mg=d="-Hi~")

NTS 17.07 2.56 36.46 1.19

DTS 16.11 2.56 35.51 1.22

BSS 16.09 2.41 37.49 1.20

RTS 15.75 2.43 36.15 1.19

2.4.2 #Aboy XaF & R B R B R AR AR A
HegHrm  MRYE Logistic BEAITFE H 14 /N B B
TERAFESEOL SR 40 WG AP RL ™ 5 2 | 4
KA 21.34% , P WRERL ™ 155 58.32% /24,
YA T 20.34% 24 . MR ARG DU Ak #E
7 T AT B3 AR P 378 v T IR A 2R RN B A%
FEAL B H G R i) e 0 IR T IR A SR
HEAARAL I URAN J5 0% | O MR 250 Ak BEOFF R E S PR
TR VR I e R, T8 R T E R A AT A AR Ak
B (EUPRE SR 2 B ()G T e 25 408 FATL B 4% 4k
B USRS b B B Be R 2 i R) e K o SR8 AL
PR TR 25 75 A ZEE I8 252 3 P35 AR, TR A 45 1 AR
B AR A T IR TR v, R PR S O G W ek
i[RI ML ARG b P e IS, JLUROE TR 254 , TR A 453
FG B S5 b PRSI (B e, A2 T S 45 B
BRI B 25 Ao s P SR = A
Wi BORFRL i 3 R B AU b PR i i, RO IR
PASAE A ARAE , ER R b R R i b
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Table 4  Grain filling parameters of different stages under different tillage and seeding methods

AL d W g d ) BT BLEPRL= B/ (501000 K1)
b Grain filling duration/d Grain filling rate Yield each stage
Treatment

Tl T2 T3 Vi1 V2 V3 W1 w2 W3
NTS 11.52 11.11 13.83 0.79 2.25 0.63 9.14 24.98 8.71
DTS 10.55 11.12 13.84 0.87 2.25 0.63 9.15 25.00 8.72
BSS 9.95 12.27 15.27 0.95 2.11 0.59 9.49 25.92 9.04
RTS 9.90 11.70 14.56 0.92 2.13 0.60 9.11 24.90 8.68

2.5 AEMMBAXTENETEREMBRER
AR T T & N e R A R 3R 4G
RIF 5. g3 5 AL i, A0 B ) 7= 5 22 Sk

A AU Ab PR = i Y 3 e A
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Table 5  Effect of tillage and seeding methods on yield

and yield components of winter wheat

g3 RS TERLEL TR E FEhE
Treatment Spike number  Grains per  1000-kernel Yield

’ /(10*-hm~2) spike weight/g /(kg'hm’z)

NTS 554.8¢cC 29.0a 40.5a 6323.8dD

DTS 587.9bB 30.0a 40.5a 6812.4bB

BSS 657.0aA 29.1a 40.2a 7599.0aA

RTS 548.4cC 29.6a 40.4a 6541.5¢C
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