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Effect of Different Maize Straw-returning Modes on the Physical
Properties of Chernozern Black Soil and Yield of Maize

GAO Pan, XU Ying-ying, YANG Hui-ying, LIU Yu-tao, WANG Yu-xian, WANG Jun-he
(Qigihar Branch of Heilongjiang Academy of Agricultural Sciences/Qiqihar Comprehensive
Experiment Station of The National Maize Industry Technology Research and Development

Center, Qiqihar, Heilongjiang 161006)

Abstract: In order to improve the straw resource utilization and soil fertility in the northeast intensive produc-
tion area of maize,through the regional contrast test,sut up four treatments including regular cultivation(CK) .
straw mulching returning.straw crushing rotary tillage returning.straw digging returning. the effect of maize

straw returning methods on soil physical properties and yield of maize were explored in the semi-arid areas. The
results showed that soil bulk density of CK was the largest at 1. 38 gecm™,and secondly to straw mulching re-
turning , compared with the control it was reduced by 3% ,and soil bulk density of straw digging returning and
rotary tillage returning was lower,compared with the control it was reduced by 8. 06 % and 7. 46 % , respective-
ly. In the soil layer 0~20 cm silking stage,the water conten of straw digging returning was higher than CK,
straw mulching returning and straw crushing rotary tillage returning for 12.20% ,7.35% and 16. 30 % ,respec-
tively;in mature, the water conten of straw digging returning was higher than CK, straw mulching returning and
straw crushing rotary tillage returning for 12. 20%, 7. 35% and 16. 30% , respectivelyfor 18. 52% ,17.60% and
22.63%. In soil layer 20~40 cm silking stage, the water conten of straw digging returning was higher than CK, straw
mulching returning and straw crushing rotary tillage returning for 14. 90% ,13. 73% and 15. 82%. In mature, the wa-
ter conten of straw digging returning was higher than CK,straw mulching returning and straw crushing rotary tillage
returning for 14, 98% ,14. 66 % and 17. 82%. Grains per row of straw digging returning was the largest, the other re-
turning treatment was only slightly lower. The yield of different treatments had certain differences,average annual
yield of straw digging returning was the highest,increased by 9. 6% than CK.
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Table 1 The test items and test standards of agricultural magnesium sulfate
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No. Test items Inspection standards
1 B (M) Ut/ % NY/T 1117 7K % ARG BE B & A B A9 ) o
2 B ILEIT/ % NY/T 1974 7K % NEARMR Bk il BE 009 L 50 7 fat i Tl
3 B(Fe) LT R/ %
4 KR % NY/T 1973 /K MR KA EY & B pH B E
5 pH
6 K4/ % GB/T 8576 SR LA h lF B /K & i i) I 7 B2 LR 1
7 K(Hg) LIt &% it/ (mg-kgh NY/T 1978 Bl K B 50 AT 85 & = 1
8 i (As) LLJT# I/ (mg-kg ™)
9 (CDHLLIEHE T/ (mgekg™!)
10 #5(Pb) LIt %3t/ (mgekg™)
11 #(Cr) LG E T/ (mgokg!)
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Table 2 Agricultural use boric magnesium fertilizer enterprise standards and the relevant

industry standards

v H o AR i T R KT IRk . . .
REFS A k% K VIR
I H Medium elementof . . -
1B 2 2 3 4B ) = Microelement of foliar fertilizer
Ttems foliar fertilizer NY 1428-201
-2010
No. 1 No. 2 No. 3 No. 4 NY 2266-2012
BEMg UILEI/ % = 8. 90 8. 90 8.90 8.70 PO RSSO MR B HE R
In elemental of Mg 2 f1=>10. 0% =10, 0% , 7= b o 28 />4,
S Fh A - e :
M gt/ % = 0.30 0.35 0.35 0. 30 AR TR, WA
In elemental of B fI6F0. 056 1y 5t — ik T
- 2 A BUR G
Be(Fe LITERIT/ % = 0. 40 0.25 0.25 0. 50 o
w
In elemental of Fe
A/ % < 0.01 0.14 0. 14 0.10 / /
Chloride
KA/ < 0.10 0.05 0.05 0.10 3.00 5.00
Water insolubles
pH 5.0~8.0 5.0~8.0 5.0~8.0 5.0~8.0 3.0~9.0 3.0~10.0
Ko/ % < 7.0 7.0 7.0 7.0 5.0 5.0
Water content
R(H) LIIEHR I/ (mg-kg!) / / / / 5 5
In elemental of Hg
i (As) ITER i/ (mg-kg ") 20 20 20 20 10 10
In elemental of As
H(CHLAITTHR I/ (mg-kg") 20 100 20 100 10 10
In elemental of Cd
By (PbYLTEHR I/ (mg-kg ") 100 20 100 20 50 50
In elemental of Pb
B(CoLITTE I/ (mg-kg ') 30 / 200 / 50 50

In elemental of Cr
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Table 3 Survey of yield and economic benefit analysis in agricultural production with magnesium sulfate

YEYIFN —— Fri/ 477/ (kgehm™) WPER/ % ik / e/
Crop k /VM\. (kgehm?) Increase Increase (JGkg!") (JG+hm?)
. Test point ) ) ) ) )

species Yield production production of rate Price Increase income
# JN Cucumber 5 59170.5 4383.0 8.0 1.0 4383. 00
FHi Tomato 13 68781. 0 5505. 0 8.7 1.5 8242.50
Bi%f Strawberry 5 54222.0 2778.0 5.4 3.0 8319. 00
T3 Celery 12 72772.5 5824.5 8.7 1.5 8721.75
M3E Rape 4 3688.5 418.5 12. 8 6.0 2451. 00

2.3 HEmENER

it R I 45 R o s ARl FH A R B 7 i 4%
i FE AR K A 5 A ol s v R E 3 AR W A (I
F 41,
2.4 FRIENBE
2.4.1 B8 NI T A5 A T R R BE A
b A R E B 7 e A AR DU - Al
BRBREE P E TR A, TR 8.5 L b iR —
DA R o AR A R DU R O L B
%) B TR S T W 40 T R D JEE R 7= s ARl F
R E kI & S w h ek E EA E
A FH B R B A R SR 4348 B il B 5 M 8. 500
T k0 R AN 4 R 0. 326 0.2 %
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2.4.3 KRFREs PEICEK . EITE KB
o 7 PRI E IR AT <5, 0% Al B BR BE P 11
I B T Vs F K AR TR TR T8 A 4%
J S 2RI K R ik 0. 01% ~0.03% , %
JE RN BEAE RS IR R 22 M e bR ol 1. 0%,

2.4.4  pH TR B R BE & A D il
B2, 3 Al B R 88 pH K I 45 R 7E 3. 8 ~
5.8, 8% pH3.0~7.0,

2.4.5 Koy A ARAERE K EFER<T. 0%,
iR T 2 U J6 3R KU IR R BR o R e K o
<5, 0%, 3 ARl FH A R BE K o B R AT AR
M CELZs HERR ) L 45 SR 7E 3. 6% ~6. 8%, 4% I B
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KT 0%, x5 R.MEHEREE
X4 NN B EENER & Table 5 Limited value of Hg,As.Cd,Pb and Cr
Table 4 The test items and test standards Wi { R 2 {5
5 FEELF S No Ttems Limit value
I DA a2 .
Items 1 2 3 K(Hg) Lot &Il /(mgekgh) < 5
In elemental of Hg
B (Me) LIE R it/ % 8.9 8.6 8.7 )
In elemental of Mg B CA) BLIER T/ (me-ke D) < 10
In elemental of As
(B LIEER T/ % 0.29  0.35 0.32 B ]
In elemental of B i (CHLITER I/ (mg-ke 1) < 10
In elemental of Cd
Be(Fe) LITER T/ % 0.25  0.51 0.42 )
In elemental of Fe (PO LIIER I/ (mg-kg') < 50
In elemental of Pb
KA % 0.01  0.02 0.10 B
Water insolubles B (CoLIER T/ (meke ) < o0
) ) In elemental of Cr
pH 3.8 4.6 5.8
3\
K4/ % Water content 5.6 6.8 3.6 3 él:ll«lﬁ
vV > | o L2 e 2
R (Hg) LIt Zit/(mg-kg!)  0.000  0.000 0. 000 A FBR R BV O AE KL, AR AR KR KB R
In elemental of Hg ﬁ/ﬁ%ﬁ/ﬁzﬁﬁ ’ Hﬂ@j&%%ﬂz%fﬁi 9%&@??&%‘{‘%%
A LITEZE T/ (meekg') 0,022 0.024  0.020 . VMg Bl (B) 8k (Fe) (K A # . pH.
In elemental of As 7J(§:}~\ ;J‘:{ (Hg)‘ EEF (As) . %% (Cd), %% (Cd).
’f;%(Cd)L)jl:%ﬁ/(mg-kgl) 0. 004 0.007 0.005 %JI‘-II-(Pb)\%(Cr)%?ﬁbdaﬁﬁfgleﬁﬁiﬁéﬁiﬁﬁz
In elemental of Cd Fiﬁ%&*ﬁ%ﬁ?ﬂﬁﬁ?ﬁg* o
By (Pb) LITCE T/ (mgkg!) 1.08  0.71 0. 89 S 3
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Product Indicators Selection and Determination of

In elemental of Pb

B (Co) AT & it/ (mgekg™) 3.20 1. 50 2. 30

Agricultural Magnesium Sulfate

YU Xiang-hua
(Soil and Fertilizer Station of Liaoning Province, Shenyang, LLiaoning 110034)

Abstract ; In order to determine the index of agricultural magnesium sulfate products, the samples were tested by
collecting and analyzing the data of the field test and the field efficiency test of magnesium sulfate. The results
showed that Magnesium(Mg) , boron (B),iron (Fe), water insoluble matter, pH, moisture, mercury (Hg),
arsenic(As) ,cadmium (Cd),lead (Pb) and chromium (Cr) were screened as indicators of agricultural magnesi-
um sulfate product ,then the specific index value was determined,such as Mg 8.5% .B 0.3% ,Fe 0. 2% , water
insolubles 1. 0% ,pH 3. 0~7. 0, Hg<{5 mg-+kg', As<<{10 mg+kg!,Cd<C 10 mg-kg',Pb<{50 mg-+kg!,
Cr<<50 mg-kg"'.

Keywords: agricultural magnesium sulfate;sample test;the standard of indicators

37



