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Effects of mixed sowing of different forage on soil texture and fertility

HUO Yayuan' > CAO Hong®® CHAI Shouxi' > ZHANG Shugiang’
( 1. Key Laboratory of Arid Habitat Crop Science Lanzhou Gansu 730070 China;
2. College of Agriculture Gansu Agricultural University Lanzhou Gansu 730070 China;
3. College of Agriculture and Forestry Longdong University Qingyang Gansu 745000 China)

Abstract: In this paper the effects of mixed planting patterns of different grasses on the physical structure of
soil and the distribution and accumulation of available nutrients in soil were studied. The results showed that with
different mixing ratio most bean curd combinations with red bean grass and bromegrass bean curd ratio of 4 : 6 and
3 : 7 have better effect and 4 : 6 ratio was the best mixed seeding method. Compared with bean unicast the soil
bulk density decreased by 7.25% soil porosity and aggregate content increased by 8.14% and 13.56% respective-
ly and soil organic matter available nitrogen available phosphorus and potassium contents increased by 23.1%
20.1% 77.2% and 13.5% respectively; Compared with grass unicast soil bulk density decreased by 9.86% soil
porosity and aggregate content increased by 10.81% and 13.45% and soil organic matter available nitrogen a-—
vailable phosphorus and available potassium contents increased by 15.5% 16.1% 66.5% and 19.1% respective—
ly. The results of two factor analysis of variance indicated that the interaction effect of mixed seeding and mixed see—
ding and mixed seeding ratio were the main factors influencing the difference of soil nutrients. Therefore different
planting methods of mixed soybean and grass not only improved soil physical structure which was beneficial to

drought resistance and moisture conservation but also improved the supply of soil organic matter available nitro—
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gen available phosphorus and available potassium nutrients which was of great significance to improve soil fertility.

Keywords: bean grass; gramineae; mixed seeding; soil effective nutrients; soil physical structure
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B4.B5 2 : N
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1
Table 1 Trial treatments
X X X
(A1) (A2) (A3)
Treatment SainfoinX Sainfoinx Sainfoinx
Ryegrass Awnless brome Wheatgrass
3:7(B1) Al1B1 A2B1 A3B1
4 :6(B2) A1B2 A2B2 A3B2
5:5(B3) A1B3 A2B3 A3B3
6 : 4( B4) Al1B4 A2B4 A3B4
7 : 3(B5) A1B5 A2B5 A3B5
- ( CKI) CK1 CK1 CK1
Sainfoin is
unicorned
. ( (.jKZ) CK2 CK2 CK2
Grasses unicast
1.3
1.3.1 2019 5 22 0~
20 ¢cm »
1.3.2
. (%)
=(1- / ) x 100( g*cm”
2.65 g+ cm™)
1.3.3



240 38
2 N
( 2 kg) Table 2  Effects of different mixing methods on soil
. 10~12 mm bulk density and porosity
Soil water Soil bulk densi . .
2~3d Treatment conle:t;% 0/( gu- cr(n:) v Soil porosity /%
o ° Al1B1 22.74ab 1.32efg 50.05abc
1.3.4 2019 3 21 AlB2 23.22ab 1.32efg 50.19abc
A1B3 20.57cde 1.40abed 47.14def
A1B4 16.63ef 1.29fg 51.08ab
3 0~10.10~20.20 A1B5 19.14cde 1.44abc 45.47fg
~40 em CK1 17.98ef 1.36bed 48.60de
CK2 14.25¢ 1.45ab 45.09fg
A2B1 20.04cde 1.31ef 50.48abc
5-7d 18 A2B2 27.39a 1.28¢ 51.65a
26 A2B3 24.06ab 1.34def 49.13abcde
° A2B4 20.27cde 1.35bed 48.73de
1.3.5 . A2B5 20.68cde 1.35bed 48.78de
CK1 19.30cde 1.35¢d 48.85de
N N ° CK2 18.95def 1.43abe 46.00efg
( 1.0 mol = L.7! A3B1 20.47cde 1.39abe 47.30defg
A3B2 22.78ab 1.30ef 50.94abc
NaOH ( ) A3B3 16.34¢f 1.47a 44.36g
NH, NH, H,BO, A3B4 25.44a 1.31efg 50.19abe
A3B5 20.40bcde 1.32ef 50.09abc
) CKI 17.46ef 1.34def 49.42be
( 0.5mol * L' NaHCO CK2 16.58ef 1.38abc 47.69defg
. 3
. ( P<0.05) .
) . Note: Different lowercase letters in the same column indicate signifi—
2% ( 1.0 ] ’ L NH. OA cant differences among treatments ( P<0.05) .The same below.
.0 mol 1OAc
NH, OAc 2.2
) 3 0~
1.4 20 cm ( =0.25 mm)
SPSS 20.0  Excel 2010 A2B3  A3Bl1
. (11.10%  8.65%) A2B2
) (17.13%) ,  CKl A2B2
13.56%; CK2 A2B2
2.1 N 13.45% A2B2
~ N = 4 : 6
N ; 2.3
1. 0~10 em A1C1.A1B1.A1B2,
7 2 A1B3.A1B4.A1B5.A2B1.A2B2.A2B3,A2B4.A2B5
0~20 ecm (P<0.05); A3B1. A3B3.
A1B1.A1B2.A2B3.A3B2.A3B4 A3B4.A3B5 ( P<0.05); 20 ~
A2B2 o CK1 40 cm A3B1.A3B3.A3B4.A3B5
A2B2 7.25% ( P>0.05) .
8.14%:; CK2 A2B2
9.86% 10.81% - AlB2
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3
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Table 3  Effects of different mixing methods on soil water stability

5 mm 2 mm 1 mm 0.5 mm 0.25 mm
Treatment 5 mm aggregate 2 mm aggregate 1 mm aggregate 0.5 mm aggregate 0.25 mm aggregate Total aggregate
reatmen content content content content content content
A1BI1 0.25b 0.08hij 0.24h 1.02ghi 2.25{gh 3.841jk
Al1B2 0.20b 0.52be 1.11be 1.41f 2.06gh 5.30gh
A1B3 0.15¢ 0.64b 1.14bc 1.57e 1.98ghi 5.48fg
Al1B4 0.10c 0.18fghij 0.92¢d 1.07fghi 4.10d 6.37ef
A1BS 0.05d 0.191ghij 0.29gh 0.94hi 2.52fg 3.9915k
CK1 0.01d 0.14ghij 0.35gh 1.09fgh 1.69hi 3.28k
CK2 0.04d 0.11hij 0.39fgh 1.5% 1.24i 3.37jk
A2B1 0.06d 0.13ghij 0.57fg 1.42f 2.05gh 4.23ij
A2B2 0.40a 0.94a 1.48a 3.52b 10.79a 17.13a
A2B3 0.14¢ 0.26fghi 0.69de 3.98a 6.03b 11.10b
A2B4 0.08d 0.28efgh 1.57a 1.37fg 5.03¢ 8.33¢
A2BS 0.08d 0.25fghi 0.72d 2.16d 1.77ghi 4.98fg
CK1 0.12¢ 0.31efg 0.49¢fgh 1.35¢ 1.72hi 3.991jk
CK2 0.05d 0.08ij 0.42efgh 1.15gh 1.70hi 3.40jk
A3B1 0.10¢ 1.04a 1.34ab 2.04d 4.13d 8.65¢
A3B2 0.11c 0.46bcd 0.68ef 2.00d 4.17d 7.42d
A3B3 0.06d 0.37cd 0.53efgh 0.751 2.96f 4.67hi
A3B4 0.16¢ 0.18fghij 0.26gh 2.08d 3.93d 6.61e
A3B5 0.03d 0.58b 0.93cd 2.50¢ 3.56de 7.60d
CK1 0.02d 0.05j 0.27gh 1.17gh 1.94ghi 3.455k
CK2 0.03d 0.47bed 0.26gh 1.40e 2.10gh 4.26gh
5 (a) 0~10 cm
2 E 2 bl o & b
= £ %labed abe bed 22¢ bed abc  abe
% o of bed cd cd o e of ef ¢ ) of
2 5
H3
za
b o o < Lal = o = o o < Ll bt o™ - o o <t el - o
= 2 £ £ 8 2 %3858 2% & E L EEE BB E
< X < = < o< 2% 2% o< 22 20z “
it # Treatment
B (b) 10~20 cm
jod
S E a ab
=E | b b ab b a4 b
% E cd b 2 b c . «d b d S ed . od
)
]
H3
x
— o o <t el = o — o o < Lal = N Lo o o < Lal b N
= & 8 2 8 % g3 8 825 F¢E:EEEEE g g
< < 2 =z Z o< << 202 o< 2% 20z “
A& P Treatment
(¢)20~40 cm
EME: a a 2 ab ab  ap ab  ab
=5
vn\g g
=22
=g
T &
-
< =z 2 = = < 2 0z £ < ©2 < < = “
A& P Treatment
( P<0.05) o o
Note: The different lowercase letters in the figure indicate the significant difference among treatments ( £<0.05) . The same below.
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Effects of different: mixing; methods;on soil organic_matter
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A1B1. A3B2,

4.57% ~ 5.83% CK1. CK2 40.3% - A3B4 ( P<0.05) ; 10~20 cm
31.0% A2B4.A3B2.A3B4 (P
° <0.05); 20~40cm A2B4.A3B2
24 ( P<0.05) . 0~10 cm.10~
24.1 20 ¢m.20~40 cm CK1.CK2
2 0~10 cm 21.1%
CK1.CK2 ~93.3%.31.9% ~91.1%. A2B3
3.0%~27.7%1.4% ~41.3% (31.39.27.08.27.87 mg * kg™") .
A1B1.A2B1.A2B5.A3B2.A3B5 2.43
(P<0.05); 10~20 cm A1B2.A1B3 4 0~10 em
( P<0.05) CK1.CK2 A2B4.A2B5.A3BI
20~40 cm A2B2 (P ( P<0.05) A2B2
<0.05) ( P>0.05) . 143 mg - ke’
A2B2 CK1.CK2 13.5%+19.1%;  10~20 cm
51.42 ~ A2B5.A3B1 ( P<0.05) ;
81.75 mg * kg™’ CK1.CK2 20.1%- 20~ 40 cm (P>
16.1% =4:6 0.05) .
o A2B2
2.4.2 =4:6
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Fig.3 Effects of different mixing methods on available soil phosphorus
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Fig.4 Effects of different mixing methods on available soil potassium
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