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Abstract

In order to make clear the control effect of intercropping using maize and Legumes against wheat
powdery mildew based on the principle of species diversity, in 2017~2019, at crop pest scientific
observation and experiment station in Taiyuan, Ministry of Agriculture, disease control experi-
ments of wheat intercropped with maize and legumes were carried out. The result showed that
wheat intercropped with maize and legumes can reduce diseased stem rate in the process of oc-
currence and final severity of powdery mildew. When the diseased stem rate of wheat powdery
mildew in monocropping plot reached 100%, the percentage of it in intercropping maize, green
bean and black bean plot decreased by 61.25%, 5.50% and 14.00%, respectively. In general, the
number of intercropping lines increased and the percentage of diseased stems decreased. Com-
pared with monocropping plot, the severity of the flag leaf in intercropping maize plot and soy-
bean plot decreased 10.05% and 10.37%, respectively. The severity of the second leaf decreased
13.91% and 20.49%, respectively. The severity of the third leaf decreased 32.00% and 32.21%,
respectively. The t-test showed that the difference of severity of the third leaf between intercrop-
ping maize plot and monocropping plot was significant at 0.05 level (p < 0.05). There was no sig-
nificant difference of the flag leaf and the second leaf of it. Comparing the intercropping soybean
plot and monocropping plot, there was significant difference in severity between the second leaf
at 0.05 level (p < 0.05). There was no significant difference of the flag leaf and the third leaf of it.
Comparing the intercropping maize plot and intercropping soybean plot, the difference of severity
was not significant. Under drought conditions, intercropped maize is compared to intercropped
soybeans. The advantage of reducing the final severity of wheat powdery mildew was not obvious.
Comparing the intercropping maize plot, soybean plot and monocropping plot, the relative control
effect on wheat powdery mildew of the flag leaves was 21.88% and 22.58%, respectively. The
second leaf of it was 20.61% and 30.36%, respectively. The third leaf of it was 45.10% and 45.39%,
respectively.
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INFZE VR A B A AR B Blumeria graminis f. sp. tritici S/ NE A" B R SAERE . B E AR
T BT SR DA R AL 2B VAT SR 2 B AT R % 7% A 2EBh IR S 80097 IR B DU 25 M A8 ) i H B R
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11.74%~18.37%. INR/NES TR NESMZEMIER A R B r (EAHE R . 30 i,
TEMEZHLIX, N/ /N AN IR R B IN 1 E 2 AIREAR T 19.62% 1 58.74% . TETRIFHHLIX, /Ih
FAWEETD. BT .. LSRE DRI IRER/INZGFED MRIK T 54.26%. 49.42%. 27.07%. 52405541551
NN, N R FR A Szl /NE S I R A, SRR 3~10 do AR /N ok i 44l
RN 19.50%~21.70%. FrIB[SI15WTTTINA, Nz TIAME AT T /N2 VR R 28 SO 1S R BO KT
AR, S HUIE SR T ALAE 0.76%~81.49% 2 ], LASr BERARFR AR i 4F . Mg 75[6] % IRIEIN A, [H
TEEMEYUR R E T EARE, CEOVEDNEH R ELL R RPN EEE AR, FXRETYMZ
FEPE T B4R ) /N 22 U (3 AR TE L 76 48 1 S AR R AR IE

2017~2019 4F, AWFFLLEE SRR SIIT R T/ EE oK. SRS b 77 S, DT
BT 2 REE JE BRI O BRI 2
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G Hi A T 1L 78 A R T R X AR B AR BH RS B AR B O E P 3 AR R 2 I S B 3 (N
112°40'E: 37°32'N, ik 799.4~804.6 m). Pk 9.7°C. P [EKE 440.7 mm. HF-FIH, 4%
JE &5, EAERANEME AL, WHIEY/NE . BEBRER], & T/NE R ki, 7528
AR, A, FEE. BRSSO H, R0 R ] F A R e B . RIS A — kT [
FEAER], SRR R .

2.2. HiXmF

2.2.1. INE@RTH
HHE 66 5(7], mEEMRE, PEE R BB AR DR 5T AT

2.2.2. EXRGEH
K= 3306, 1P RFEFLA R A A LR

2.2.3. GAmM

2017 K LW 34, I TEILHTREMLARARAF MR, B BBk, CTrEA%kRTT
KA FARARMEM: H9: TZHFRE, LTHKET T RATFERAFMM: 2018 KT EHF 2
T, WP LM EEBAE IR ST R

2.3. HiERET

2.3.1. INEEHEEX

2017 fFik56: 2017 4F 9 H 30 HEEM/NE, T FETKEEX. 2018 4 6 H 25 H/AMEUGEE. #
INZEETAK 247X 3ATIX 447X, 5ATIX 4 bR, FORAMXTHR: 247X 0.9 m = 10m, 347X 1.5
mx10m, 47X 2mx 10m, 547X 2.5m x 10 m. f—AbFEFh 3 4, TE 3 K. NEDXHEH: 2.5mx
10m, %4, 1706 50 cm, H/NXHFE 375 g5 7RIS XA A — /N2 R ORI X . 76 RAE TR 1]
fEIX, 2018 45 4 H 16 HEFI K. 7&K 1~2 ki, #REE 20 cm, 17HE 50 cm, 758 Fifk.

2018 fEiRLE: 2018 AN BN EAVET K 4 171X 2018 4E 10 A 10 HIERI/NE, TR EET K 4 17
X. 2019 4F 6 H 26 H/NEWGK. 2019 45 4 H 23 HAETEH XM E K. %R 2017 File. B4
P34, HE 3 K. TEIRIE X AME B[Rl — /N A IR X
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2.3.2. INREHETG X

2017 50 2017 4F 9 H 30 H#EM/NE, W NETREWEX . NFEDAXHEHR: 25mx 10m, %
&, ATHE 50 cm, R/NXHFER 375g; 2018 4F 4 A 16 HIEFM T, KE# 217X, 347X, 417X, 5
17X 4 M3, FEW2ATX, 447X, 6 171X, 747X 4 M3, BEW 447X, SATIX 2 MbEE. X
% 1~2 KL, #RIE 10 cm, 1790 40 cm, HEERNE R, 48R3 H, EE 3 K. PXHMA: 217
X 09mx10m, 317X 1.3mx10m, 447X 1.7mx10m, 547X 2.1 mx10m, 6 {TX 2.5mx 10m, 7
17X 3.3 m % 10 mo 7EIRES X A W7 — /N2 i A RS X .

2018 AEikGe: NP EE] 2.3.1, ABR/NEZEFERT 5 ATIX, Wl FHERGEEX. 2019 4 4
H 23 H#ERRT. J7ikMR 2017 4EiR5e . &F—403M 3 4, #HE 3 K. IR X AME B[R — /N2 i ik
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24. BEFZE
INEAMRRIFBE

/INFZ RS TR R R e S R R T

1) Ji B A

TR DRI R X (N 22 SR DO SR R T U BORE, B 20 25, HE 100 25, 3% Uit 5o 224

WA ZEIR = RO ZE B A R ZE < 100%.

AR X ZERIE 100%K0, WA REEKX . [BES XN AR R,

2) EE A

WEITE: FEERAKX, MPEERX . BAEX, & BRI AR, B20 8k, 1F 100 tke. T/hEH
WM R 3 3 7 ORI R R e OO, /NI B, 5] = B 4 8]

3) XTI (%) T A

AR R 1 XM BT [X e 28 P2 B B2 TSR/ IN 2 AR oKy SRR /N2 E K I R AH T 7 28

R 77280 (%) = (BRI 7% L B — A DX 7 S R4 ) /9010 X 7% B 9 < 100%.

2.5. WIBLEBE R hHE
2L BRI G T A O B TP P M B R 223K (0] MO TV HEAT SR AL TR, T
+ BREZE IR M T RBbAT 1) 1 7 25 R BRSO 9B L . Microsoft Excel # 21E [l
3. RS
3.1. NEEHEERRF N EZEAMRARZRENFI

2018 45 H 17 HiA®E, HAEX/NE AR ZERAN 100.00%. PNEREIEEK 2 TX. 317X, 417
X 547X /INE MR 220 5N 65.00%- 32.00%- 22.00%- 36.00%. 435l EL /N B A [X R 4 35.00%-
68.00%- 78.00%. 64.00%. AKIRIGFRIIE 54T XER 4 17 X222 I 14.00%45b, B VEAT 208 s ==
R B R 1.

3.2. pEEMEE X /NE A MHRRERNR M

2018 £ 5 H 16~17 HIAE /NEFAEX IR ZEE N 100.00%. [AMEET 4 17X, 5 TX/NEERIRZE
3N 99.00% 73.00%, HL/NFE ARG R I 1.00%. 27.00%. [EFER 6 171X\ 747 X/N&E ¥y
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T 2225358 98.00%. 91.00%, EL/NEFAEX 7350 T B 2.00%. 9.00%. 2018 4£5 29 H~6 H 1 H
WA AME RN AR i — R Gt . SR DO 25280 100.00%. [HIE R 2 AT IX . 3ATIX. 44T
X 54T X ZERDHIN 100.00%. 100.00%- 97.00%- 100.00%,[A1/E#H & 2 /71X 4 17X, 6 T[X. 71T
XL 100.00%. HIMEFT I, [E1E SR 0] DR/ R i R A RR R 2256 . SR TR AEAT 808 v
ERTRE. SEIR RS SR 2. K 3.

120

100

80

60 -
40 -
N B
1 2 3 4 5

e 1 BAR2ATXG 2 FKR3ATX: 3 £K4ATX: 4 BAKSAT
X; 5 BAENEX

Notes: 1 Maize 2 lines; 2 Maize 3 lines; 3 Maize 4 lines; 4 Maize 5
lines; 5 Monocropping

WEE (%)
percentage of disease stem(%)

Figure 1. Effect of wheat-maize intercropping on the percentage of
wheat powdery mildew stem (%)
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Figure 2. Effect of wheat-legumes intercropping on the percentage in
the process of wheat powdery mildew diseased stem (%)
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Figure 3. Effect of wheat-Legumes intercropping on the percentage of wheat pow-
dery mildew diseased stem in the late

3. NEREMEE S NE BMRE IR E RN

3.3, INRIEMERRFARE XA FIRHRL/ )32 B 5 28 F= B B (%) R AR X B 380 %0) HI B2

2019 4F 6 F 19 HiAEZRE, ANEZRE R IR EEY TR SR LLARR /N AR e 2
PR, AR T oK DORIR B X A 71 F P A A X 3 0 R B 10.05% 10.37%, 5] ™ 5 B2 B [X )
BN FE 13.91%- 20.49%, {3 == 5 B AL X 4051 R BE 32.00%- 32.21%. T ARI0EM, [A{EF KX F
BRI LR, B = 2 R B (p < 0.05). MRS e E R 2 RN B . AR K S IX AR X
o, fB] ™ E 25 5 B3 (p < 0.05). FEEMRIE = B 22 R B . TEAE K AR K S XA
o, [Fl—mh/NE A E AR E . AE KX KT XA X /N Ry AR %
B, HERAR AN 21.88% 22.58%, 8] 43N 20.61%. 30.36%, {8 =450 45.10% 45.39%. 45
RWFE 1, F2. £3

Table 1. T-test of the final severity (%) of different leaf positions in the same period in the intercropping maize and mono-
cropping plots

= 1. EEERX S REXEHATERH I R & T EE (%) T IS FIFEI FIEL(%)

LIEA AR A FK X t FHXS B 25 (%)
Leaf Position Monocropping plot Intercropping maize plot
1 4593 +£11.87 35.88 +29.10 0.715 21.88
2 67.48 £8.31 53.57+22.42 1.164 20.61
3 70.96 £ 2.70 38.96 +17.62 3.279 45.10

ii: t0'05(7) =2.365, t0'05(3) =2.306, t0'01(7) =3.499, t0.0l(S) =3.355,
Notes: t0_05(7) =2.365, t0_05(g) =2.306, t0_01(7) =3.499, t0_01(g) =3.355,
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Table 2. T-test of the final severity (%) of different leaf positions in the same period in the intercropping soybean and mo-
nocropping plots

2. [EERERXS 2{EXEHATNER I R & T EE (%) T I FIHEI FIEL(%)

-z AKX AR RE X t HHRT B 2(%)
Leaf Position Monocropping plot Intercropping soybean plot
1 4593 +£11.87 35.56 £22.63 0.811 22.58
2 67.48 + 8.31 46.99 +12.73 2.696 30.36
3 70.96 +2.70 38.75+23.23 0.086 45.39

?_:E: t0'05(7) =2.365, t0'05(g) =2.306, t0'01(7) =3.499, to'()l(g) =3.355.
Notes: t0,05(7) =2.365, t0,05(8) =2.306, t0,01(7) =3.499, t0,0l(S) =3.355.

Table 3. T-test of the final severity (%) of different leaf positions in the same period in the intercropping maize and inter-
cropping soybeanplots
3. BMEERARXREXREXEMREHIRETEE (%) T 10K

Az FE B KX R RE X t
Leaf Position Intercropping maize plot Intercropping soybean plot
1 35.88 £29.10 35.56 +22.63 0.017
2 53.57+22.42 46.99 +12.73 0.51
3 38.96 +17.62 38.75+23.23 0.013

if: t0.05(6) =2.447, t0.05(8) =2.306, to'm((,) =3.707, to'm(g) =3.355.
Notes: t0.05(6) = 2447, to_os(g) = 2306, t0.01(6) = 3707, t0_01(g) =3.355,
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FAEVI T, AZARIE PR MEATHL, /N2 A R OKR AN 5 28 0T DL RGN EoR 096 2B 2 R 1 s 25 52 0
RATEE L. Hod, R FOK XECRAE X /N R0 225 T B 35.00%~64.00%, 5 2 7™ 5 B T %
10.05%~32.00% o [A] /F & X AL B AE X /N 22 M 0 22 28 R B 1.00%~27.00% , B 2 7 5 i 1 B
10.37%~32.21%. 5 P F2REF R TSR B gt s A A, ARG EE T/ b= &
FEGeitith, AHHAIE I T AR 0 A OR) .

2019 FHF, FEAME BRI/ NE OB & T BB A AR . [BE T KX RIEE R E X
FHEG, /NE R A 2 R AN . NAE REELE I WA /NE O B AR S AR RN TR
A 8 SOR B A N TR RN, SR G REREAT 8. /N REAN RAT HCR KA S R0 /N 22
RLATKAEEANTRLE R 500 DA SO X — AR 5 i /N 22 7 B AN E SR G 5 A I RO gt — 2 T
I 5 B AR R 5 BOR B AR B g SO S AR 0  THEATIR R, BFE WAL, IR9E. [REE.
LAY ] 2 7S (R 2RI R[13] [14] [15]0 [RIVEVEYDZE IR 32 AR AR08 TR B 11 2 1] BEL R 2R A
A — 2R

ATRIGAN A /N (A TR AN 2 0 /N2 OB B3 R AT 78R 5F,  AEX R RN E 24 E
I B A AR DL RO (VR A B A S5 A s ATy 75 33— 2B 9 . BRI PG 48 H RS
BHRER R, 76N T A 2 B B R R 6 EAY 5 H 3T 6 M IR R

DOI: 10.12677/hjas.2021.1111135 1011 b k=


https://doi.org/10.12677/hjas.2021.1111135

v L

E&WmE

X & 50 & i % 5 H (2017YFD0201700, 2018YFD0200404) ; 1l 78 45 # & 0 & it %l 5 H

(201703D221011-3),

&E 3k

(1]
(2]

(3]

[4]
(3]

(6]
(7]
(8]
(]
(10]

[11]

[12]
[13]

KA F. AW Z BRI R R E RN I 5 J7 M), Jbat: iR OR A R, 2012: 37-39.

AR R /N SR ST FOR R R A NI [D]: [ 08 ). 2O HOR AL RS, 2012:
98.

TR, VU VE R BE /N EE R T R84 22 BRI 2[RI VE X FUR R TRAT (B [D: [l 22608 30). M2 DU
bk 2, 2013: 27.

A, XS, DR, SRR BRI E I PIE AR I]. 7R AR LR, 2006, 19(6): 1058-1062.

eI, AR, WE, & NEPIM/NE SRS &G ESRG T IR0 RIS Fob e R AERFED). E2E IR S5k
2£4R, 2010, 16(5): 1086-1093.

B S, AR [HEERG P ED IR SR S50 E I [I]. o E AR 28R, 2005, 21(3): 150-154.
JERIRE, T2, R, S RN S 66 BIEE ] EWIARE, 2001(3): 43.

JRoRTE, BRI, LA N XKAR S A PUR S 2 0] PR LR, 2016, 44(9): 1338-1341.

Sk, BARK S A M]. ER: KRR A, 2000: 79, 195.

%(K% SARES, SRINE, . N/ RO H AR R K TR R I PR R F AR, 1996,
24(5): 42-48.

MR R, ZEBE, RARLE. AN/ BRI G/ EOREE X LA E BRI A R R SRR [I]. S,
2008, 17(1): 377-383.

FER, I, D, & MEERESEMIESCRH R[] RLFEH A, 2017, 38(2): 67-72.

Al MIBAE, IVEREF, S /NFE/R SRR AR R R ) S g R BV I (0], B A A 5440, 1999, 10(2):
197-200.

WRIEIRR, 3, A, &5 AU /N2 T oK™ BRRR () 58 7 i sma ). pa kA4, 2017, 26(7):
990-997.

WL AR E SRR AR S e & AR AR ST FUMEOL D). AR e AE R, 2003, 21(4): 7-10.

DOI: 10.12677/hjas.2021.1111135 1012 b k=


https://doi.org/10.12677/hjas.2021.1111135

	小麦间作玉米和豆类对白粉病的控制效果
	摘  要
	关键词
	Control Effect of Intercropping Using Maize and Legumes against Wheat Powdery Mildew
	Abstract
	Keywords
	1. 引言
	2. 材料和方法
	2.1. 试验地概况 
	2.2. 供试品种
	2.2.1. 小麦品种
	2.2.2. 玉米品种
	2.2.3. 豆类品种

	2.3. 田间试验设计  
	2.3.1. 小麦间作玉米
	2.3.2. 小麦间作豆类  

	2.4. 调查方法
	小麦白粉病病情调查

	2.5. 数据处理与分析方法

	3. 结果和分析
	3.1. 小麦间作玉米对小麦白粉病病茎率的影响
	3.2. 小麦间作豆类对小麦白粉病病茎率的影响
	3.3. 小麦间作玉米和大豆对不同叶位小麦白粉病最终严重度(%)和相对防效(%)的影响

	4. 讨论 
	基金项目
	参考文献

