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Effects of different tillage layer structures on growth and yield of
maize in cropland zone in northeast of China

ZHENG Hong-bing'?, ZHENG Jin-yu?, LUO Yang®, LI Rui-ping®, WANG Hao?,
LI Wei—tangz, LIU Wu-ren?, QI Hua
(1. Agronomy College , Agricultural University of Shenyang, Shenyang, Liaoning 110866, China;
2. Research Institute of Agricultural Resources and Environment , Jilin Academy of Agricultural Science/ Key laboratory of
Crop Ecophysiology and Farming System in Northeast China, Ministry of Agriculture, Changchun , Jilin 130033, China)

Abstract: A long-term positioned experiment had been conducted since 1983 in Gongzhuling empolying plow tillage
(PT), no-tillage (NT), spacing tillage (NT) and conventional tillage (CT) . The seeding rate, plant height, stem diam-
eter, leaf number, root and yield of maize were measured in the study in odrder to investigate the effects of different
tillage layer structures on growth and yield of maize. The results showed that the seeding rate was higher in spacing tillage
(94.90% ), than that in other treatments. The height and stem diameter of seeding stage were increased in ST. More-
over, compared to those in PT and CT, leaf numbers in ST were significantly increased by 0.8 and 1.2, which was not
significantly different from that in NT. After flowering stage, the growth of maize was enhanced, leaf area of plants was
increased and mass of roots was improved. In particular, compared with CT, root numbers were increased by 16.80, lay-
ers of aerial root were increased by 0.80, gaining 4.60 and 20.50 g weight in stalk root and aerial root, respectively.
Meanwhile, the yield of maize with ST treatment was higher than that with other treatments, ranging from 8.17% to
15.02% and the yield of maize was lowest in CT. Therefore, ST was the optimal layer because it could enhance the
growth of seeding and delay the process of decrepitude of maize in black soil zone in Jilin province.

Keywords: cropland; tillage layer structure; maize; yield

%5 B #1:2014-06-21

EETA : 1 5L A £ AT % 50201103001 - 03) 5 & 5B SRR 3-8 (2012BADO4B02) ; [ 5K 5 4R Rl 343 (31501248)

YEE B A KL (1980—) , I, AR AN, BB S 5%, AE i3, 2 A L3RRI BE A 9T . E-mail: hongbingzheng @ 126 . com,,

BEEE R (1957—) , B TN BFFE 5L AR S0, 3 MBI N E SRR BETFSE . E-mail: Tiuwuren571212@163. coms
F5 (1960—) I TACELN  #B% , WA S0, EENFRER SED & B, E-mail: Qihual0@163. com,



2 FER A B

:33%

P2 P i A2 phy B A R LB 5 ) B 4L, 2
NI TR IR AR Z (N HREs ) R ITE S
S BLTR I BAR B AG  IRIR O e B 4R
SRR B RIS RE T B R, RO E A i
BEdR R BB A A B B2 P iRk 3 o Dy
EARZ H MR R AR A A 2R B LT
SRR B 5 FEL G SRRk A 4 Ta] BB £ UK
(LA RS v o 5 (o S A N e e
SR SRR

TR A K B LR, X AT R T 2k
EHFZE B LA R, TR L A AR AR AR
(g =AHEL B, By g ok JIE VRIS AR,
PRI E K R T B R A4
B2 S5 A8 AT LU 30 T RS R A P B IS 2, 368 i P T
JEAIBHEIR , AR LA T, R AR K RE T, LIA T
TERIAR 38 AR K, S VR 1 o 7 B L A S
SR, FATA = BN AR AR TR T R AL
SRR, AFT IORERR A R AR 2 TR
PR TR RIS 32 5 (AR BRI
FEIT R R , X AT TE AN 22 L, R A
A H S S DR WL A1RE o

P, e R E AR F T, TF A FBEHZ A
T ERAER KT Ro= RO, § R E
KA =i XA R B2 B0 S, A i B At
A R R XS B A 2 S5, Al R B Ak
PSR AE—E 1 B K

L BPRH T
1.1 HREXHER
I A F 75 MR 2 I8 1T (43°45' N, 125°01°

HE S OF A7 PEE(ST)
Spacing tillage

I PHA(NT)
No tillage

E),2011 4F 5—9 A 4y BpE M 5 316.4 mm, Hp
7 A 127 mm, P X R EE R 31.7°C (A
1) XK A S ST 4 800 MJ - m™2, 4E < i
4% ~6°C, H FEEFCN 2 800 h, = 10°C A & AR N
2 860°C - d, TLFH M 140 d, MBI IR A X o %
X ST TR 1 2R, SR T, i K
PERE RAF MEW R —4ERE K

[% Ny &t Precipitation

160 —o— V-3 d ¥ i & Average h highest temperature ] 40

E 1401 135
o
120k Q_____%__é\é 1303
E 100 25 2
80 20 &
=l

[% R & Precipitation/m
[
f=]

1158
1 o™
10
15
R 5 N 55 I
8 9

B1 5—9 AMEREMAETERERE
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Table 1~ Operational methods on different tillage layers in field
ez b3 £ (Eyp7N
Codes Treatments Operation methods
HESE 65 em MZEBURTEAT 90 em(TEATRFAMNT ) , 24T 40 em (PE N AT ) , BRAE L —4F M58
FIHUAREFD , 25 S REFRE AR , 38 5 BURS SR . 78 ORI IS5 538 IEREAT TR #4 (30 ~ 35
em) o FKRBGRIG , BTEREELY 45 om, HARTEFFIS ) HAN , FERERFDLAS b — 4R e IR 47 e , 18
TR
ST JE S A The conventional method of 65 ¢m broad ridges was modified to have a 90 ¢cm wide subsoiling belt and a

Spacing tillage

40 cm strip for the crop. Seeds were sown with a machine, along with manure, in the 40 — ¢cm — wide row of
the previous year and the row compacted with a compacting machine. Subsoiling (30 ~ 35 cm) along with top
dressing was carried out at the elongation stage of maize. The stubble height was about 45 ¢cm. The straw was
left in situ after the harvest and worked into the soil with a rotary cultivator to prepare the seed bed for the next

year.

A2 S BB AL T 2 H A, Rl IL DAt , P AL BRI 8, SR F5 B R BE . 78 R 3571 30
PEFTHEAL , ARHIE 5 KR BRI , Bk ZEOR ST B #E 35 ~ 40 om, HARFEFTIZ i FH 4P

No tillage

A no-tillage planter was used for sowing in narrow ditches, and manure was applied in deep trenches on
either side of the row and then compacted by a compacting machine. The fertilizers were applied near the roots

when the crop was in its elongation stage. The stubble height was 35 ~ 40 ¢m, and the straw was left in situ af-

ter the harvest.

F R AIR ARG R, 76 TR BOTINES & P PREATIBNE . B FOR ORI , RS AT 4 iiz

EREHHR

AR, SR P B B i, 7 T B 3R B IRE D 20 ~ 25 em

PT A conventional planter was used for sowing. Top dressing and inter tillage were carried out when the crop

Plough tillage

was in its elongation stage. The straw was left in situ after the harvest and worked into the soil with a plough.

The ploughing depth was 20 ~ 25 cm.

F AR R AR T B

LA B R HEAT RGP AL , 75 T R B W2 & P BRI I . B

FRWGRSG , FEFTR RIS T Ah, SRIE BT B R H (DRI 20 ~ 25 om) , DL 2L 4F 47 2

T iR

CT A conventional planter was used for sowing, and manure was applied at the same time on either side of the

Conventional tillage

seed row. Top dressing and inter tillage were carried out when the crop was in its elongation stage. The straw

was left in situ after the harvest and worked into the soil using a rotary cultivator for tilling the soil up to a depth

of 20 ~ 25 em while preparing it for sowing in the next spring.
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Table 2 Effects of different tillage layers on the seeding rates and morphological traits in seedling stage

) b 52 F=x 2% .
st i 44 PR il e
Seeding rates I Plant height Stem diameter
Treatments Classifications No. of leaf
/% /cm /cm
ST 94.9 n 50.9 0.94 9.6
NT 92.8 E8 51.2 0.92 9.7
PT 80.1 T 40.0 0.68 8.8
CT 81.5 Za 38.2 0.63 8.4
x3 AEAHEMETEXRMTERIIMN
Table 3 Comparisons of maize leaf areas under different tillage layer structures
7.4 o ! **‘7 7. H R =P
393 i3 P bl BAY T
Average values N Significant LAI
Dates Treatments ) SD N .
/cm levels /(em*sem™?)
ST 7588.19 1237.26 a 4.55
8HG6H NT 7497 .41 182.91 a 4.50
August 6th PT 7409.16 561.41 a 4.45
CT 7254.73 289.55 a 4.35
ST 5900.51 914.03 a 3.54
9H7H NT 5684 .21 262.52 a 3.41
September 7th PT 5617.79 968.54 a 3.37
CT 5167.65 575.34 a 3.10

I RPARNG FRERZER B3 (P <0.05), T,

Note: Values followed by the different letters in the table showed significance level at P <0.05, and hereinafter.
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Table 4  Effects of different tillage layers on plant heights of maize

b T Replications R Ty TR -
b2 FIGME + bR KN
Treatments 1 il i I\ v Mean + SD Significant levels

ST 2.15 2.20 2.25 2.25 2.29 2.22+0.02 a

NT 2.16 2.14 2.04 2.06 2.03 2.08+0.02 ab

PT 2.03 2.26 2.28 2.12 1.96 2.13+0.06 ab

CcT 2.10 2.12 2.15 2.04 1.76 2.03+0.07 b
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Table 5  Effects of different tillage layers on root traits of maize

fhm ) HRAH /ﬁ[‘)@rﬁfhﬁ/g i&T*E?ﬁ/g %MEE‘%&
Treatments Replications No. of roots ry weight of Root dry weight Layers of
aerial roots under ground aerial root
I 20.00 2.29 75.43 2.00
Il 34.00 11.67 35.82 2.00
I 26.00 9.53 81.40 2.00
ST I\ 27.00 9.20 79.99 2.00
v 34.00 7.35 49.78 2.00
J—ri’;&:j’gf% 28.20+2.65a 8.01+1.58a 64.48+9.17a 2.00+0.00a
9.00 2.88 47.32 1.00
I 4.00 0.40 46.71 1.00
22.00 8.11 53.05 2.00
Cr \{ 9.00 2.70 30.32 1.00
Vv 13.00 2.88 42.41 1.00
$i§4{i:§fﬁ 11.40 £3.01b 3.39£1.26b 43.96 = 3.80b 1.20+0.20b
14000 ¢ PR PR AR R AR KRR R AR BT H e #
~ 12000 JEF T 335 XA A 10 56 T i AT [ B TR A B
£ 10000 PRI EARE R R BIRAR 8 B R
g :ZZZ ﬂﬁéﬂ?ﬁ%ﬁﬁl‘ﬂ? F%?%FAW@B@?SE#@%}FE,
2 ol FEFS (RPN BB, ) BREREK B 3K PR, 3l <
2 ool YA TG U R SR B SRR SR S S, W AL
VEVI A B 110 e 2, T S5 R e AT ol e < 38

NT PT
Mk B Treatment

3 AEHEMENEXRFENFN
Fig.3  Effect different tillage layers on maize yield
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