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Bio - control effects of rapeseed stubbles on two soil —borne diseases of maize under dry —land planting system
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(1. Oil Crops Research Institute of the Chinese Academy of Agricultural Sciences/
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2. Gangu Trail Station of Tianshui Agricultural Science Research Institute, Tianshui 741200, China)
Abstract; To investigate bio — control of decomposed rape stubbles on soil — borne diseases in maize under

multiple cropping pattern, alternate cropping experiments with rape — maize and wheat — maize were carried out in 2
dryland producing areas for 2 consecutive years. Soil nutrient, microbial characteristics, incidence of soil — borne
diseases and crop yield were investigated by inoculation of Sphacelotheca reiliana and Rhizoctonia solani on rape
stubble in these 2 cropping patterns. Results showed that available NPK nutrient in soil increased with rape stubbles
crushing and returning to field continuously. Soil organic matter increased significantly during the entire experiment
period. Bacteria quantity in soil increased while fungi quantity decreased. The occurrence of soil — borne diseases
showed that bio — fumigation effect of rape stubble reduced incidence of these two soil — borne diseases. Compared
with wheat — maize rotation pattern, maize yield in rape — maize rotation pattern was significantly improved, mean-
ing that rape stubbles played an important role in fertilizing soil and improving microflora environment in soil. In
addition, rape stubble had an inhibitory effect on these 2 soil — borne diseases in maize, which was conducive to
improve the yield of succeeding maize.
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1.3.5 #®Bs5it  SCEEE R A Excel 2013 52 1%
il % SigmaPlot 12. 5 #{FAEE, 3 SPSS 22. 0 &
X B AT GE T o B, AT LSD i (dRe/ N i 1 22
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2.1 HSRARFEX TIRIE A BT

HIZR 1 RIRD, PIAREE R LR 22 e W,
RIS i M P AR R A R A BT S
TANERGAE L3 AP AR, A e 7R
TSP HLTCE R TN AR R
(P<0.05) ,Hii & WWEHE LA T.78% . HitRY], A
PO/NZZ HRAE I SRAR A 1 28 Hh 3 T o A 1) i 7 o
B T Z A e NP K SN T AR T

1 FAMEOTLIERHZER
Table 1 Effects of two stubble on soil fertility

2 T H 3T INEFE
Item Rape stubble Wheat stubble
BOUR
HHR / (me/ke) 0.751 a 0.710 b
Available nitrogen
AR / (mg/kg)
Available phosphorus 0.643 a 0-584 b
2 4 o/ ke
AR / (me/ k) 14.9 a 13.6 b
Available potassium
AL/ (/) 20.8 a 19.3 b

Organic materials
T [f AT A /NG P BERRTE o =0. 05 /KT 922 5 0 3%
o FIF
Note ; Different lowercase letters in the same row indicated significant
difference at 0.05 level

2.2 HERENTIEREYEENZm

HIZ% 2 Al A, G /N PRI 11 Ffpe S AR A
DIREAN AL, XoF 38 rp 1) A W L A A e L
PR R A T 28 AL BRI o SRR S A
FHEC/INZZREJE A e v Ok B RO A PV REAIR L (HC
WAEPEZESE (P >0.05) ; FA AR 25 kb i
FERE P b B ) R 2 S/ N A REAR PR 30% 5
A0 TE AR IS A AL B 2w TN AL I
MEBCEIEE A 1. 41 A, IR sAE R 1
PRI A M T AR R B 1A T B R A

x2 TWHRFEMEANTEERLTEDRENHEER

Table 2 Difference of microbial community in soil after
embedding two Kkinds of root stubble

e 1 H W NG
Measure the project Rape stubble Wheat stubble
Al . :
Bacterial /(CFU/g) 2.4x10%a 1.7 x10° b
Fungi /( CFU/g) 1.5%10” a 4.6 x10° b
s
I 1.1x10%a 1.3 x10% a

Actinomycetes / (~/g)

2.3 HRRENEXRTHLERENIEER
2.3.1 HERMRENERLZRBL ARG A
P L AT, 7E 2 AN s IR AR B A
FAXS TN RE G R K, Il S FE Ja i Y oK
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Loz BRI A R R P T B, R A 2014 - 2015

AFREREALR AR A, FEARIRE 29031, 4% o [FIKE,
TEH AT RS , A H/NZEARTE , SRR 22 A
W KA R R (P <0.05) o 72015 -2016
SRR R, IR ZEAL B TOK 22 SRR
R AL AZ L R, LA B 2014 - 2015
A PRI /N A 1 T K 22 FRBE R 1) A R
EHUH IR A S SR AR B
AIRERYIR R b2 K 22 AR BRSO I v A
SRR R AT, R A R A v AR v A

K% Incidence rate /%

HRA B R A AR WD TR T T FL T A &
351 A 2014-2015 =35 B 2015-2016 a
30 230 ,
25 825
20 5 20
=
15 g 15
10 :L 10
5 2 5
O s #a 20T M Ha
Xiangyang Gangu Xiangyang Gangu

W /N EHE Wheat stubbles W 3% Rapeseed stubbles

B A B 43 5|3R 2014 - 2015 4 B2 2015 - 2016 4 8 22 B AT H
BRI R RIS R FOR 22 BB I AR . ARG FRERR AL
BN 22 53 325 (P <0.05) , R I&([A]
Note ; A ;head smut of maize in different treatments at Xiangyang and Gan-
gu test sites in 2014 —2015; B:maize head smut at different treatments at
Xiangyang and Gangu in 2015 —2016. Content followed by different let-
ters were significantly different at 0. 05 level. Same as below
1 BRNERELETEXRLERRRERR

Fig.1 Maize head smut disease under rape

root — stubbles and treatments

IR AT H S AR FE R T 0K 22 PRI A
YRR, BERSAE — A2 B Bl 5 1 Bk 22 SR
TR R AR o ABAEY) B T 1) A 32 B

PR

N LG E F AN ES A R E YL (S

N
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2.3.2 HEMRENIREAERABIFIRLG YR
&L 2 AT, 7E 2 AN s PR A B e

FEXS F/INZE A, SRR S b AL 9 5 K SR o g 1

FRCE T a3, o 7E 2014 - 2015 4F B2 FE FHIA %
RHT201S5 - 2016 4732 FE BH K H A0, 7E il =RAR
AT, B R SOMG 9 5 15 48 B0 % TR (P <
0.05) ;5 2014 - 2015 47 J3 H 45 56 s i S A A1/
S FERT SO I g 17 45 ) R R G W 3K 22 S (P >
0.05) , FAX}F 2014 - 2015 4FJF,2015 — 2016 4 JF
PR /N 22 FE R T K SURG R 2R R S RO
s WIS TS A T oK SRS g e A
S/NEFERE TR ZE ST M EL 2014 - 2015 4R 1A
FRA Ko PRI, TSR AR X K SORG 3 1 & R —
RE ST AHAE A = S kv, LA R AR E Tk
4 XA A 5%

I=A
o

5500 A 20142015 .« <qp B 2015-2016
< 5 50
S0l 2 g
: s
é{ 30 8 30
=20 § 20
9z =
yr 10 =10
g ol - =
ZE[H H4 = M Ha
Xiangyang Gangu Xiangyang Gangu

W /)2t Wheat stubbles
A B 43530 2014 - 2015 4R B2 AN 2015 - 2016 453 22 fH Al H 4%
TR S R AL FIR 3 K SORG A I 15 4 5
Note ; A : disease index of corn sheath blight at different sites of Xiangyang
and Gangu in 2014 -2015; B:disease index of corn sheath blight under
different treatments at Xiangyang and Gangu in 2015 —2016

B2 jlsRNERELETERSARIFEREL
Fig.2 Corn sheath blight disease index under
different stubbles treatments

MW M2 7E Rapeseed stubbles

£3 2014 -2015 EFEAREOMEKREKIERR

Table 3 Maize growth index unde

r different rotation in 2014 —2015

IR0 5/ 4R b3 P il T TEATEL TTRLER
Trail site/year Treatment Plant heigh /cm  Stems thick /mm  Ear heigh /ecm Number of rows of ear Number of rows
HA Whg;fﬁble 234.81 a 39.63 a 98.73 a 16 a 38 a
Gangu orfy i
county iR AL 238.31 a 40.48 a 102.33 a 17 a 40 a
Rape stubble
2014 -2015 s
Bk Whg;t%ﬁ)ble 189.93 a 22.56 a 79.58 a 15 a 38 a
Xiangbei s
farm AL 193.47 a 23.08 a 82.33 a 15a 39 a
Rape stubble
Has th;l%ﬁble 228.72 a 38.01 a 94.64 a 15 a 3a
Ganen e
county Rapejubble 236.82 b 39.09 a 100.25 a 15 a 36 a
2015 -2016 .
sk Whg;ffible 185.81 a 21.07 a 78.33 a 14 a 39 a
Xiangbei N
farm AL 191.43 a 23.49 a 80.56 a 15a 4l a

Rape stubble

T FUVRCIR R/ TR e o =0.05 K75 M %25 b B T

Note ; Different lowercase letters in the same column represent significance at 0. 05 level
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2.4 MMEOTEXREKEIRETEHNRNESR
241 mAEDTERARBHREZF HBEIA
HIL7E 2014 - 2015 4R B2, H A S gL R i
B mOMSRAE G AR K AR M RO i AT AL
IR m TN EREE K HER AR E . 1E
2015 -2016 IRXERAFFEH, AP EE O KA K IR AR
A AL 22 SR (R H AR S e fe ok
M & m T/ANERE R Tk
242 mAERTERZZMREF HE4T
ST AE NI A PN AE R b R R R R
P NINUN PR RO o C R N AN -E (=) = (= 5 NN
XA XA (P <0.05) ,

4 AEEATEXRNNKEHR

Table 4 Number of spike of maize in different stubble

AN AR IR INEFE i
Effective number Test Wheat Rape
of spikes site stubble stubble
FE[H Xie 87 ¢ 94 b
2014 2015 o Xiangyang !
H4 Gangu 78 a 84 b
Xi 92 102 b
2015 2016 T Xiangyang :
H4A Gangu 71 a 77 b

T A — 17 R RN FHERIRTE o =0.05 /KF T iy 5 B
Note ; Different lowercase letters in the same row indicated significant
difference at 0.05 level

A B

EIO 2014-2015 EIO 2015-2016

= < a b

on on

~ 8 ~ 8

> >

z 6 z 6

S 2 T 9

L 2

W i

e [ Ha L 2= [ Ha

Xiangyang Gangu
B /377 Wheat stubbles

1A B 3 5|30% 2014 - 2015 4 BEF1 2015 - 2016 4F F 28 B AN H ¢
TR/ N A AL 5 A K™ i
Note: A:yield of maize after two stubbles in Xiangyang and Gangu in
2014 -2015; B:yield of maize after two stubbles in Xiangyang and Gan-
gu in 2015 -2016

3 H¥ - EXRFME - EXEWH

MERXTERNTEESR
Fig.3 Yield difference of maize in
rape — maize and wheat — maize cropping patterns

A 3 TR, I 3E A5 1 oK 17 i L/ 3 7
JEAE EK PR B (P <0.05), 2014 -
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FRoE R 8 080. Skg/hm’, /N3 #E 5 /E B ok 7= it oH
7 622. 8kg/hm® {5 WG H R # T 7.16% s EH 43
BRI S 1R F R 7 R 6 433, 6kg/hm” /]y
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BT 5.25% , 2015 2016 4F Bf fE f2 b4 7 18 56
SRR IS VR K I 77 He /N R SR AR K

Xiangyang Gangu
M %45 Rapeseed stubbles

P 1 5.80% s 6 H A B, /T LG & R
5 16.82% o fE 2016 A, H AR G R 0 8
5 TR PIAIEE 1T /9 K 7 AR EE 2014 - 2015
AR RERIA BT REARG, AH S 1 K P A 2 T
INEFTT (P <0.05)
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