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Effects of deep moisture and fertility regulation on main physical properties of
soil and yield of maize in dryland regions in western Liaoning Province
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Abstract: In view of the problems of drought, shallow plough layer and low fertility in the arable soil of dryland re-
gions in western Liaoning Province, the experiment of integrated technologies of mechanized deep straw placement, deep
fertilizer application and no-till planting of maize were carried out. The results showed that: (1) The variation range of
bulk density of surface soil under deep straw placement and deep fertilizer application was 1.25 ~1.27 g*em™>, and
there was a significant difference among the treatments in the soil layer of 10 ~ 20 cm, while the soil bulk density of the
control was 1.55 ~1.57 g*em™2, The soil bulk density in the layer with centralized straw placement was lower than 1.2
g-cm~> and more stable. (2) The soil water content in 2010 increased with the increment of tillage depth under deep
straw placement and deep fertilizer application, but it suddenly decreased to 11.45% in 20 — 30cm soil layer under deep
straw placement due to the water absorption of straw. In 2011 when the rainfall reduced from 193.9 mm to 35.1 mm, the
soil water content in all layers under these two treatments was higher than that under the control, and in straw concentra-
tion layer it still remained at 16.39% . (3) In 2010, the average yield of maize was 13 094.3 kg*hm™2 and 12 782.66
kg hm~2 under deep straw placement and deep fertilizer application respectively, being increased by 9.04% and 6.44%
respectively compared with that under the control. In 2011, although the annual rainfall was 158.8 mm lower than that in
2010, the average yield of maize could still reached at 12 053.10 kg+hm™2 and 11 523.45 kg hm™? respectively under
these two new technologies, with a increase rate of 9.64% and 4.82% respectively compared with that under the con-
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Table 2 Treatments for moisture and fertility regulation in deep soil
HEHRS WA HHE JAE/ (kg hm=2) R/ (R -hm2)
Code Treatments Tillage Fertilization Variety and density
BATRE (GBI IR, N:234
1 ,I(,:rﬁff}fntf) Clean residues, and then sow in furrows made by a tradi- P,05:288 63000 ~ 67500
it tional plow. K;0:229.5
BRI, FPHBREE 35 ~ 40 om, JER 30 om, TLHE
. A £
mse  ArseCsRI T
2 Deep fertilizer © urrows wit com depth, SU cm offom wi P,05:288 63000 ~ 67500
licati and 60 cm top width by a pivot plow; apply fertilizer and K,0:229.5
apphoation then cover with soil and plastic film; sow in the following P EET
spring.
B RLTTI, TR 35 ~ 40 om, JIEFE 30 om, THFE
60 mi EARFRILER A 2808, AREEFH .,
BRRE Y
3 Deep straw Make furrows with 35 ~ 40 cm depth, 30 cm bottom width 2 63000 ~ 67500
. . K,0:229.5
placement and 60 cm top width by a pivot plow; apply straw and fer- R
tilizer, and then cover with soil and plastic film; sow in Straw: 1200
the following spring.
—@- & 11 ¥ it Deep straw placement 161 . R
1.28 - =1L B ¥ b Deep fertilizer application ~ 15 -
. —&— £ 48 Bt 4E Traditional tillage £ g‘
”-E 2 . g 1.4
S°g Lo
;‘)é & % 13 PY
,ﬁﬁ RS 13 | - FEH KL Deep straw placement
P 2 ﬁ 3 L1 -1 A B I Deep fertilizer application
"3 T a4 #HE Traditional tillage
H7 1.0 . :
. ] 2010 2011 2012
“2010 2011 2012 Y5 4 Year
W2 4 Year

2 ARSLEO~10cm THREBNTE
Fig.2 Bulk density of soil in 0 ~ 10 cm
under different treatments
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1.6 -~ {k B2 % i Deep fertilizer application
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Fig.4 Bulk density of soil in 20 ~ 30 cm
under different treatments

B 2 WE SRR, I TRE LB B, iR
BAbEE TR AENEEE1.25~1.27 grem 32
H]; 3 T 10 ~ 20 em (& 3), Ab 3 |E] H B A EALH
B BXKBEMAE 1.55~1.57 g-om ™3, FEFFIR
BB RER MM+ BABETHEL 27
grem . BTFREFFBMER, L3 3 KB/ MK
TEFEMEB/TARE, AEFELEH TERE

3 AERE 10~20 cm TIRBENTH
Fig.3 Bulk density of soil in 10 ~ 20 cm
under different treatments
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o -8/ % 3% i Deep fertilizer application
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H? 125 ° °

1.20

2010 2011 2012
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B5 AELE30~40 cm THEBETE
Fig.5 Bulk density of soil in 30 ~ 40 cm
under different treatments
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Fig.6 The precipitation and evaporation of
test plot in 2010 and 2011
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Fig.7 Soil moisture in spring in 2010
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Fig.8 Soil moisture in summer in 2010
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Fig.9 Soil moisture in fall in 2010
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Fig.10 Soil moisture in spring in 2011
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Fig.11 Soil moisture in summer in 2011
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Fig.12  Soil moisture in fall in 2011

HEKBEH/LT 158.8 mm, BAEBEKBNELZEN
EXRZETE T AR AR ARERK 5K

B 7 &R BR, 7 2010 ERKBHEERIL
HT B RE LI RER ML HE 0~ 10 om 2
A KB 51K 17.89% F1 16.97% ,20 ~ 30 cm
TR REA R LS KEREARREE.45%,
XRE R XA ERE ERFSFFE PRI, £EAK
BTREENEFRKERKFSBRRKSE, X
BIEARFF IR A e In R T E K|, 2010 4F
BEEHUNER(E ) B, B L EEKE
£ 10% ~ 11% Z (A3, T # FF 58 F40 AL T )
AEBRARIFLE 12.6% ~ 15.21% K Y. FEFFE(20
~30 cm) TS KB F—BRAE TR, HIFE
TN, FEFF BB

K 9 &Rt —# B8, 2010 STk FALAE BB AL
BENHE/PNKZERK KB, HBTFRE
HEAFRBRN L EBEKENAE RS, HiEEAE
15.00% ~ 18.28% Z I8, X ULEAREFF 2K INEE
e R,

2011 F B ARFEKE I E—4 52> 158.8 mm,{H
ARERS LR L EE KBTI R, £
HREFFRE AERERMHEAR N E KEF ZErff
Haeftkohet, MWE 10 ATRIE H,2011 SEHE B LA
R T X 0~ 10 em L ESKERMKS, H
KN RERSBEFE 15% U R HIRSKE,
KHELEEKERF -1TEF AN, ME %S
MK, B 1 MBS R, 7 2011 £ 8
F[&7K 255.6 mm WIESL T, X IR IX 4 + B &K B AE
20% ~ 21% Z Ja] , F FF R0 A AL HE B ME A0 BN X 4%
B E/KEHENEREN LT B EDEM
BERACRE

2011 FERKZFEK B EFHR, B 193.9 mm
TRER] 35.1 mm, W X & B R T HEEKEHBK

n
_—
w
=
(=

T E K E/%

Soil moisture co

FHAFF AL, FEFFER A ARG AL, T
AERGESY AR TH YN0 8K, B
AR5 2 1 /K B RE W TR BT i3 I T e 2%
EEF R RS R AL BER 20 ~ 30 em 12
# KB T RNEN R I RN
K, PEEH X4 AR B R FRE o KR B TR
IR THZ, R T LB E KSR, KRB RFEFHT
23— RN RS B S K SRR BAL ) 4
MR, 78 LI SEYHEXT TR AR, A M
HESMEBUK S, AR R R E
2.3 REKBREEENKRHFM

X T UEH DAL Z B B AR BAR B3 7= FRE
ST URRFERRIE, AB/MX ERELTAH
BEATUER, BRANNTRER, FEXRSTKE
FEZ 14% AR B X 8 /N R 372 3 8047 7 2404
LSD Ky , 5 R W3R 3,

£3 REKREEZLENEXR~ROXR
Table 3 The effects of deep moisture and fertility

regulation on yield of maize
EX7&/(kg'hm™?)
s Yield of maize
Treatments
2010 2011

13094.30aA  12053.10aA
12782.66bA.  11523.45bB
12008.97¢B  10993.80cC

FEFFE Deep straw placement
ALAE B Deep fertilizer application
FEGEHHE Traditional tillage

23N REW, 2010 4B EEE] 5%
B EKFE,2011 X5 1% % BEKFE. 2010
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10~20 em 12, R RIHEHEZ A H B A TR
B G ER A EEAE 1.55~1.57 grem™3, 5L
FHECMLIERER AR T HAERIEEREK, d
1.57 grem S TFHEZE 1.27 grem ™, KFIBHHFER
(1.2 thm ) EFHER, K EBEAFRABRHFE
1.20 g-em LT, BN BE B[] 49 4 i B 2 AR 4
WA RUR BRI E . JLAE TG i A B Bl 2 BT [R] /Y
T+, TEARBVIEL, WA T T THERE,
3.2 RERKEmIhaE

REMFE—F, B THRBER, LB KERE
PR in, 2 20 ~ 30 em REFFHEAA Y HHES
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Kt GHEK RS 8], B E B A A KA FE R W
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H 193.9 mm FFES) 35.1 mm, WX &EER-HE
KB B AR T oAt G R b 28, A5 T 8 A0 IE R
HIALEE, B T AYVLRAOESY AERRE THAEHN
T8k S, HHEERE R T H A KB E RER
MRS E BT, R R RS FF R AL B 20
~30 cm bW L EE KB T REHETRRE
7 16.39% , X SR UL B H KR B RS FHE S KB R
PBAGSE IR T # 2 0 E T LIEAE K H, K
HEHEFEE — RIS K MR
Bt B AR AT B, E LR S EYHEX T R A6t
15, R S A B b 1) S TBK 43
3.3 HRHMIHEE

2010 SRS FF IR AL IR BB AR 1) K F 3

PR MIXD 13 094.3 kg hm™2Hl 12 782. 66
kg hm™2, 453 5 LA GEBEAE I 7 9. 04% F1 6.44%
2011 FELAFER KR I E—FW AT 158.8 mm, H
EEEXRERHXENHEAKRR, X—H
HIREK BAUR 35. 1 mm, B FF R ML R H AR
MK 7= 84 5135 F] 12 053. 10 kg-hm #0111
523.45 kg-hm~2, 53 Bl LAE L BFE I 7= 9. 64 % FI
4.82% . BBLTT LA ), BT i35 B $5 R 22 30
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