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Effects of deep maize straw returning on soil fertility and maize yields
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Abstract: A field trial was carried out to study the effects of deep maize straw returning on 0 ~ 40 cm layer soil fer-
tility and maize yields. Results show that deep maize straw returning can not only improve the physic-chemical properties
of soil but also improve maize yield. After deep maize straw returning for three years, organic matter content in soils of 0
~ 20 c¢m has increased by 1.8% ~ 8.38% , The content of available nitrogen, phosphorus, and potassium increased by
5.47% ~14.66% , 1.33% ~1.42%, and 1.77% ~5.31% , respectively. By contrast, soil bulk density decreased
by 0.75% ~4.51% . In addition, these parameters showed similar trand of the soils of 20 ~ 40 cm. There was a consid-
erable increase in the maize yields after deep maize straw returning, increased by 4.7% ~8.5% .
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Table 1 Physicochemical properties of soils in the feld experiment
JZK AP 2N BN AP £ K B K B
Soil layer Organic matter Total N Available N Total P Available P Total K Available K Bulk density
/em /Y% /% /(mg-kg™!) /(mg-kg™") /Y% /(mg-kg™") /(g em™3)
0~20 1.69 0.11 109.58 21.60 2.3 122 1.32
20 ~ 40 0.68 0.09 72.24 12.15 2.2 101 1.45
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Table 2 The chemical composition of the maize straw used

g O RE A A8k
I{ Organic Total Total Total Moisture
- C N P,05 K;0 content
NN
ii*gg 42.9 0.8 0.3 1.35 16.1
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1.4 MEBMBRFE

1.4.1 R3peg R Rzededr L3 pH (ER A LI
A7) pHS = 120 24 pH 3 (K £ B 1:2.5); &
WAENLE . 2R & &R Elemental - M % C¢/H/0/
N/S TCE S I AN E ; 2R U A AL B mil, 4H 3%
P LG AL E 5 28R S A AL Ba R, KA BT
W7 5+ HEHHUE R B TR BB , KR I
A 5 USSR FHIRIR SRR B8, SR BB bL (a2 D)
FE 5 T IR SRR PR Al 5 IR E R
I TJDE

1.4.2 2R=F RAFEHRELRINE.

1.5 R IEAIESE
56 B K ) Excel F1 SPSS 45 3544 47 43
Mro

2SR5

2.1 HHRELAXTEFVRHEZE

2 BAEFFEZ I HXF 0 ~ 20 em )24 HLK
B, Bl A FORS AT H R 3, 14
FHLITE & A I R FE A5 148 BRxT E
A5 AL BRI A AL ST B i A B A, 14 i
TE0.3% ~1.19% ;18D 2 55 A 4% S 36 W 4% 4k P ]



% 6 14

FEHAE  FORTEATIR)Z 08 FHEORXS 3 AE 3 A K™ 5 B S 105

ZREE FEFFE WA 3 4EXT AL T 588 A
AHEL, A HUE & K T 0.59% , FsFF 4k BEAT HL T
SHEIEET 1.8% ~8.38% ,{HALF [T AL B[ A 4L
NGNS A FE IV LBV AT AL G e
FEREK, 15t B Bifi 25 5 A 38 B0 i 3 m A A 0 ~
20 em - JEA LT A,

1.85 1

1.80 |

Organic matter/%

1 1 il v Vv
Mk B Treatment
—0— 24
Second year

—O0—14E
First year

—— 34
Third year

2 TEFRBZEX0~20 cm TEBHRBIZNE
Fig.2 Effects of deep maize straw returning on

organic matter content in soils of 0 ~ 20 ¢cm
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Fig.3 Effects of deep maize straw returning on

organic matter content in soils of 20 ~ 40 cm
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Table 3 Effects of deep maize straw on soil N, P and K after three years of returning
2R A e AL Exii AL
=
T I ? ,71"1/ o Total N Available N Total P Available P Total K Available K
reatment Pont fayer % /(mg-kg™") /% /(mg-kg™") /% /(mg-kg™")
1 0.112 80.7% 0.171 21.53b 2.21 113
It 0.114 86.21d 0.172 21.81a 2.22 115
i 0~20 0.115 88.32¢ 0.175 21.82a 2.23 116
v 0.117 90.15b 0.177 21.83a 2.23 118
Vv 0.119 92.63a 0.178 21.83a 2.24 119
1 0.091 58.67d 0.153 12.10c 2.11 93
I 0.094 62.28¢ 0.155 12.31b 2.14 97
I 20 ~ 40 0.097 69.10b 0.158 12.42a 2.16 101
[V 0.102 75.97a 0.164 12.45a 2.17 105
V 0.105 76.75a 0.167 12.46a 2.17 106
R4 HHREZHS3 G HEREHEM/ (g om ) FEFFA H G R95E 3 4, ORI = 845 B I8 1Y 38 hn#

Table 4  Changes of topsoil physical properties in diferent treatment

+ )2 Soil layer/cm

bori]
Treatment 0~20 20 ~ 40
1 1.33a 1.45a
II 1.32b 1.37b
Il 1.31b 1.31c
N 1.28¢ 1.27d
V 1.27¢ 1.25e

T S E SR AT RIEUE 2.65 g em AL
Note: The value of 2.65 g*cm™* was computed as soil particle density.

2.4 HBHRBEZEHIERFENZN
FFFIE AT LA e 3 e g, 4
BB 3751, NI 55 TR Y 7™ &, KL 4 Tl 5
ot SRR A B S K A S hna s f
FRik A ER 1 4R, P 047 AL 0.5% ~ 3.0% 2 [A],

b4y

TEPIE K

PIFERTE 4.7% ~ 8.5% 2 0], W rr I B 5T
ANTEFG R () BRAL 3, e A 3k 2 19 FORFE AT oK ™=
HAHE ORI, ol BB th Tl A 2L 2 RS )5 4l
TIHFZE L EERRAIR S T KRR R

10 ¢

8 -

“ it Increased of yield/%
(=)}

=

B/ 3

0
I I il I\ \%
4k B Treatment
—O— P14 —— 24 —— 3
Firstyear Second year Third year

B4 BFFEETHTEXRFSHHME

Fig.4 Effects of deep maize straw returning on maize yield
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Table 5 Maize yield in different treatment

Tk Maize yield/ (kg 666.7m™2)

B 773 Yield increased/ %

AbFR
Treatment o514 o504 o5 34 S Average o514 5504 55 3 4F
| 547.4 498.1 548.9 $31.5 0 0 0
I 550.1 511.5 574.7 545.5 0.5 2.7 4.7
i 557.8 515.5 576.9 550.1 1.9 3.5 5.1
) 558.9 527.0 595.6 560.5 2.1 5.8 8.5
v 563.8 527.0 592.8 s61.2 3.0 5.8 8.0
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