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Effects of intercropping of oat on soil enzyme activity,
microbial content and yield in arid land

WANG Qing-yu', LI Li-jun', RUAN Hui*, ZHOU Hong-sheng’ , LI Xiao-ting'
(1.College of Agricultural Sciences, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010010, China;
2. College of Agriculture Sciences ,Nanjing Agricultural University ,Nanjing , Jiangsu 210095, China;
3.College of Plant Protection , Northwest A&F University , Yangling, Shaanxt 712100, China)

Abstract; In this paper, the effects of intercropping of gramineae, leguminous and solanaceae on soil biologi-
cal characters were studied in arid farming area in Inner Mongolia, in order to reveal the dominant mechanism of oat
(Avena sativa Linn) on soil enzyme activity, microbial biomass, and land equivalent ratio( LER) compared with in-
tercropping of different crops. There were 7 treatments including sole crop of oat, black bean ( Glycinemax (L.)
merr) , alfalfa ( Medicago sativa) , potato ( Solanum tuberosum L) and intercropping of black bean with oats, alfalfa
with oats and potato with oats. The advantages of this mechanism were analyzed for the nature of indicators such as
soil enzyme activity and land equivalent ratio. The results showed that the highest equivalent ratio of black bean
land was 1.62 and 1.65 in 2015 and 2016, respectively. The soil urease activity and invertase activity of black bean
intercropped with oats were significantly increased by 5.00% ~51.61% and 5.73% ~52.29% compared with alfalfa
with oats and potato with oats. The soil catalase activity of alfalfa with oats was significantly higher than that of black
bean with oats, 29.47% and 40.56% in 2015 and 2016, respectively. The carbon and nitrogen contents in soil mi-
crobial biomass were significantly increased by 2.70% ~17.89% and 11.36% ~26.47% by the black bean with oat

75 H #7:2018-03-03 &[5 H #§:2019-03-03

E2WA WX AR H « A6 A S5 X AU A PR K BRRBLE X R GEVEMAFIT” (31660374) 3 24 25 HEAT I (A0l ) B
T TR b — AR S s XA b 55 A5 A s B AR VE R 9T 5 7R T8 (201503120)

TEBB N FRTE(1993-) 5, DUG , NS 244 3 IR A WF 58 07 m A E A 07 NS BES . E-mail : gingyu.1993@ qq.com

BISIEE B FE(1972-) 5, DU, NEE RN 2%, b B MNEHHER ML A S RFENFE, E-mail ; imaullj@ 163.com



180 TR A X AR

o537 &

intercropping in those two years. The soil urease activity was increased by 1.51% ~55.22% and the sucrase activity

was increased by 5.73% ~52.29%. Thus, it is the best intercropping mode in the region and can provide theoretical

basis.

Keywords: oat; intercropping; soil enzyme activity; land equivalent ratio; yield; arid land
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Table 1  Physical and chemical properties of soil in the experimental area

TR/em FH#/(g-em™) BE/ (g kg) BB/ (g-ke') 2/ (g kg) HBBE (g kg BEE/ (g - ke') AHLR/ (g - kg)

Soil layer Bulk density Total N Total P

Total K

Available P Available K

Organic matter

0~30 1.74 0.53 0.61

15.32 19.33 90.65 13.57

1.2 ksl

M M2 5 DR E L 14 5 H
15 BTG KOk

NEAL. B R — 8 (AN 18%, &% P01 A
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B 1 m, FRERLECR IR EE M2 25 96 1 m,
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Table 2 Experiment design

Jb3 R VAR

Treatment Code Intercropping mode

M ST IE 1 m, BRELARATIE 1.2 m,
A EIE 0.2 m
Bandwidth of oat bars is 1m,black bean

ek R
Intercropping oat Y || H
with black bean strip bandwidth is 1.2 m, strip spacing

is 0.2 m

MW TE | m, B BRI 1.2
m, KA [ H 0.2 m
Bandwidth of oat bars is 1 m,potato band-

T M Lh 44 58

Intercropping oat Y || M
ith potat

with potato width is 1.2 m,strip spacing is 0.2 m

WAL m, HREANIE 1.2 m,

ZHFIAIEE 0.2 m

Bandwidth of oat bars is 1 m,

A VR A
Intercropping oat Y || X
with alfalfa bandwidth of alfalfa strip is 1.2 m, strip

spacing is 0.2 m

17HE 0.3 m, PREE 0.35 m

i
TN L H ; :. o 4‘ . l . . .‘
Sole black bean Row spacing is 0.3 m, plant spacing is
0.35 m
e - ATHE 0.2 m, %54%
Sole oat Row spacing is 0.2 m, drilling
n s F7HE 0.4 m, RFE 0.55
s f7E 0.4 m, B . -
M Row spacing is 0.4 m, plant spacing is
Sole potato
0.55m
K X 1796 0.3 m, 554%

Sole alfalfa Row spacing is 0.3 m, drilling
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AR (SMB-C) | HIERA YA A (SMB- N) R
AR ZE e
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Note: The lowercase letters in each figure indicate significant differences at the 0.05 level, the same below.
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Fig.1 Changes of soil urease activity in different growth stages
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Fig.2 Changes of soil invertase activity in different growth stages
25007 5015 5001501
H o .
vz S~ 20.00 Hz o 2000 a
-2 a g~
8BS = b a gé 7
g 1500 b g7 15.00 c
> 2y e d c ® o € ¢
: _ — C d o @l
FE 1 1000 w3 o 1000f ¢ |[lIE e
] . = = . =
EE = a5 = o
= o = = =
T& 5.00 = EZ 500 =
0.00 = B 0.00 = B
75 days i 3K 1 Harvest period 75 days i 3K 1 Harvest period
A H I Growth stage A H B Growth stage
mH @Y 2M mX BYIH ®=wmYIM B8YIX

Fig.3 Changes of soil catalase activity in different growth stages
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Table 3 Microbial biomass carbon and nitrogen contents of soil in different intercropping modes

B R (mg - kg
S WRUEYIEYI R/ (mg - kg™!)

T EY R (mg - kg™)

SMB-C SMB-N

Intercropping - -
mode RS 75 d el TR/ % RS 75 d leril TR/ %
75 d after sowing Harvest period Drop rate 75 d after sowing Harvest period Drop rate

Y| H 88.77 a 80.04 ed 9.83 46.21 b 42.64 ¢ 7.72

Y[ X 82.27 be 76.69 gh 6.78 39.31d 37.07 ef 5.70

Y M 75.30 hi 70.51 j 6.36 37.84 de 36.35efg 3.93

H 89.12 a 82.33 be 7.61 50.42 a 47.94 b 4.93

M 79.22 ef 73.77 i 6.88 35.37 fg 33.53 h 5.21

X 84.09 b 81.21 cd 3.43 4352 ¢ 42.46 ¢ 2.44

Y 77.42 {g 71.20 j 8.04 3731 e 35.18 gh 5.71

T AR INE FREROR Rl — 4R ) AR P45 A B ) 22 57 835 (P<0.05) , T 1],

Note: Different lowercase letters indicate significant difference ( £<0.05) in different periods in the same year. The same below.

&4 2016 EARREMER LIEREMEMER BRI

Table 4 Microbial biomass carbon and nitrogen content of soil in different intercropping modes

ENT T —
R RIERVE IR (me - ke™)

TIEA YRR (mg - kg™")

SMB-C SMB-N
Intercropping

mode NG 75 d lhersid] TRER/ % FERNE 75 d lie7eid] TRER/ %
75 d after sowing Harvest period Drop rate 75 d after sowing Harvest period Drop rate

Y| H 90.39 be 88.18 cd 3.05 41.23 ¢ 38.30d 7.11

Y | X 86.52 de 85.48 ef 0.62 36.88 de 36.04 e 2.30

Y[ M 88.01 cd 84.26 ef 3.83 32.60 fg 31.36 h 3.80

H 96.57 a 94.67 a 2.13 47.72 a 46.88a 1.75

M 84.84 ef 79.98 g 5.09 35.84 33.63 f 6.16

X 91.82 b 89.17 ¢ 2.21 44.26 b 41.78 ¢ 5.62

Y 84.51 ef 83.49 f 1.21 32.14 fg 28.65h 10.85

2.3 AEEMERXHEMF=2 R 1 i 214 = b T

FE 5 AL 2 a (VIR A& VR AL 3+ b
M RT 1 HAMIERS, Y| H R
B, 2015 AEFI2016 4F Y | HAL Y | MUY || X 4b3
Iy IR 5.9% 10.2% K1 5.8% 3.8%, 2016 434
WCHR I A A B B R | R, 22 52 A0 B ikl 7 A= 151
RILG, 77 B 2015 A FRAR, (HL )/ A 2 4 3 >
HeA L

30w

- ST P T A I T bR 9 R Ak
Bz, exF LR A A WL e AL AR ) R A ) g
RS 7= A B EENERDY AT A5
T A PR (A RS REAS R R B 4 5 + 9l
e AR T RIS R BRI, AR S
FEHT,Y | H 45 B A HE 24 BE G 25 B v - 9 R
FREBE R G R, Y || MUY || X 9 AL B8 b B A 45
ELHESARE, Y | MUY || X 3 A AL A
TEPER Y || H &, HAE 2015 4EF1 2016 4E4&F 5 75
dZRRE, HESEAAE —ERE LERAK
i fs e T A GRS e R AR A A R A

RS 2015-2016 FAREERKX THEN=EBR Tt L ELk
Table 5 Yield and land equivalent ratio of different

intercropping modes in 2015-2016

&) 4 7= 4 Crop yield/ (kg - hm™) R
fE 2015 2016 LER
Intercroppin, Je HAbA/E

mOdI;P & 10§ ,\é[ﬂ;‘ﬁj’ﬂ 2015 2016
H - 1851h - 1477ij 1 1
X - 2722e - 2124¢ 1 1
M - 5733a - 4432b 1 1
Y 4065¢ - 2284d - 1 1

Y| H 2937e  1661hi  2403f 1398j 1.62 1.65

Y| M 2724e  5867a  2284f  4118c 1.47 1.59

Y| X 2859¢  2250fg  2466f  178%h 1.53 1.56

B AT R ] s S SR T AR R T
MR AR J8E 2 DR G 270 AR AR R 8 e 2 3 i A
ST IR RN, AFFIERY || Xad A
MG TE W PR, X T EH R AR Ak, S
A2 (R4 1 HOAR 2% % B AR R P i i 2, e 3™
TR AR A S S R
SRV N R IEAR G OC R e
A A U T A e S A o A, AT 3B £ T i SR A
PIRHLAE 5 . Y | HEY | MUY || X AT 1A
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