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1.1 IR 5k +r 4t

RIGTE 2 4 B R TT 0k 1l B gk 0 A (24° 11N,
102°24" E) #47,F 2016 4F 10 A #EFH,2017 4F 4 Ak
Ko SRR | A S, T o b -
B2 L AR AL M A A PLE 28.9 g-kg™' A
2.2 g-kg” &WE0.8 g-kg™ 21 18.3 g-kg' B A
102.0 mg- kg™ ' A & 36.9 mg- kg™ HALEP 100. 5
mg kg™ \TIEPpHH 7.1,

HEI A . A SR IR KR (Vicia faba L
cv. Yuxidalidou) ,/J\ﬁntt'lﬁ'ﬂﬂfi 52 ( Tricum aestivum
Lev. Yunmai-52) , 30 H = RA L BLHEBER E1EY
ST,
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it 24 A/NIX, 2 BENLIX 4L HES , /N X AR 32. 4
m’(5.4 mx6 m), A5 SHE AT 0.3 m, BREE 0. 15
m, /N SAR ATIAIEE 0.2 m, [AJ/E/NX 2 5 5.6
TT/NZE P, RIVE/NX N A 3 AN /N2 AR A L 4 A4S 2
SR, A SR AR /N X AR S BRI AT AN
Jita I8 12t 5 A 58 2 AH ]
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IS (HIEAEE = RBHE 2 |]) SR TR EE AR B2
I SE , BEBENG K TC 2= B AT 15 BOR S , AR B R
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o BTN 0 & B A e R T A7 MK
PBIGEIFT BN = S0 VR Ak UM AR A
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IR B AT T 7 000 5 57 R 00 309 [] O 2 | A
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% Microsoft Office Excel 2010 & B 5, SPSS
21. 0 BRAFHEA TR 28 5 25 03 BT FIAR DG 43 B, e/ )N o 2
2559 (LSD) K i 45 Ab 3 1] 1) 22 57 . % (2= 0. 05)
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Note : MF ; Monocropped faba bean. IF:Intercropped faba bean. I :Faba bean. II :Wheat. Il : Measure place.
E1 BEREMEMEREHBNSENELEREE
Fig.1 Schematic diagram of measure place of field microclimate of monocropped and intercropped faba bean
SRS HS N, AR R (N, N, (N3 W #x 5L
2 HBREH PR ERN, SHAEEL N, N, N, N, KF

2.1 MRMEENESFEMENTE
R 1A, A G [BIVE SR, e 8 A PR A

T IB]AE A S ) G R R 22.9% ., 42. 4% |
37.5% .39. 3% , Bifi 25 Jiti 2 K - $2 15, B4 B8 7= 5000 [
%,

F1 HBRERMEMENESFEMNZIE
Table 1 Effect of nitrogen application and intercropping on faba bean yield /(%10 kg-hm™)
s i 07K Nitrogen application level S
Treatments N, N, N, N, Mean
HAE MF 3.5+0.4a 3.3+0. 6a 3.2+0.4a 2.8+0. 4a 3.2
[E]7E TF 4.320.3a" 4.7+0.5a" 4.4£0.5a" 3.9+0.4a" 4.3"
SEHI{E Mean 3.9a 4. 0a 3.8a 3.4a

T [RAT AN /NG Ak [ R ARE 2 A [R) it SR SF ] 25 5 (.38 (P < 0. 05) 5 R 7 AR 1) it S 7K S T 0L 1 0 IR A7 &k L ) 2 S5 . 3 (P <

0.05),

Note ; Different lowercase letters in the same row indicate significant difference between nitrogen applicant rates under the same planting patterns at 0. 05

level. * means significant difference between monocropping and intercropping systems at the same nitrogen application rates at 0. 05 level.

2.2 MRMEMEMNEEHREENZN

1 2% 2 WA, B A it K T 8 i, B TRl R AR
9 KR R IR B R B R R W T m R, ER )
it O B[R]V 2 G0 o R R 1 T8 4 e
ER BRI, 5 Ny AHE, NN, N, KO TR R
BV A 52459 1) &0 4 3 1.7 .4.7.7 f14.8,
6.2.7 ANE o SN 4.5 F1 6 AN 43 e s 4
BB IN 10. 2% 44. 9% 63. 3% F1 33. 3% .64. 6% .
143. 8% ,F- ¥4 5 fin 39. 5% 1 80. 6% ; & AW, N, .
N, N, 7K 5 [RIVE 7R G A0 A R o B4 N, 4
n2.5.2.6 #5.3.8.7.7.6 0505, FHREmn4. 4
FUT7.2 N E 0 055 0 15 78 25053 36 0 4. 3% . 44.3% |

64. 3% 35. 9% .61. 5% 156. 4% , V- 343 11 37. 6% il
84. 6%, FWARGE IR T & GAER KA, U HAER
FUKT 2 S5 A 05 S T 17 18 B0 38 e Jee i, HL
B PR BO IR 4 Rt A M R K T &R, 5 R
FHEG, BRI, 4 Pt KT R 2 750 A0 %
BRI 4.7 2.6 .2.5 F1 2.3 D45 G T B%
1K 30. 8% ~58. 3% ; &I B, IR 8 K70 & 0 %t
AR 10.6.7.5.9. 1 F1 10. 6 /ST 43 45, 9 15 8 B
1% 26. 9% ~51. 0% ; BAGAIY , 1115 % 55 45005 2 3 R 8
£ 12.1.8.8.8.6 F1 10.5 4> 1 43 &5, 9 15 35 B A A%
13. 0% ~44. 3%, FWHVEREWS A 008 % 45 5 5590 11
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Table 2 Effects of nitrogen application and intercropping on occurrence of faba bean rust

R

Nitrogen application

IR

Infection stage

Sk

Disease incidence/ %

VIR R

Disease severity index

level

HAE MF [E] 4 IF HLfE MF [/ 1F
BRI Ny 7.7+0. 8a 3.0£2.6a" 1.2+0. 5a 0.5+0. 5a
Initial infection stage N, 7.2+1.0a 4.6+0.3a" 1.3+0. 5a 0.8+0. 1a
N, 6.7+0.9a 4.240.3a" 1.2+0. 7a 0.7+0.2a
N, 6.9+0. 6a 4.6+0.7a" 1.30. 3a 0.9+0. 2a
R No 27.3+4.5h 16.7+4. 4a~ 9.8+3.6b 4.8+1.9h
Peak infection stage N, 29. 0+0. Gab 21.5+2.9a" 10. 8+2. 6ab 6. 4x1.4b
N, 32.0+4. 7ab 22.9+3.2a" 14.2+3. 7ab 7.9+1.7h
N, 34.31.7a 23.7+5.0a" 16.01. 8a 11.742.0a"
RIAI Ny 23.4+4. 6a 11.3%3.2a* 7.0%2. Ob 3.9+1.9b
Late infection stage N, 25. 4+4. 6a 16. 64 8ab 7.3£1.9h 5.3+1.2ab
N, 28.6+6.3a 20.0+3. 4a 10. 1+2. 7ab 6.3+2. 2ab
N, 29.4+4.3a 18.90. 2a 11. 5%0. 5a 10. 0+4. 0a

VE « [F) 5 AN ] - 2 A 1) 5 H 0 TR] o b A AE 5 AR [ il 7K 1 18] 22 S S35 (P<0. 05) 5 ™ SRR FEAR Rt ZU/K 1 AR ) £ Ak T ) 2 5 25

(P<0.05),

Note ; Different letters in the same column indicate significant difference between different N levels under the same planting pattern in the same disease

period at 0. 05 level. * means significant difference between monocropping and intercropping systems at the same nitrogen application rates at 0. 05 level.

2.3 HEREEXS H BN & B RN

2.3.1 FAEANESEESEGYH HEREE
PRI — AL G R bR SRV REAR P S R 2 3L [
TERBEE S, i 2 v A, &8 G K, 5 TRl 1
I L RN =S 9 0 3 SicR 2 T = e R ) || By 2 38

35 r
30 f AAAA
& A A A A A *
2 o5 | a toa N :;\*AB*B*
= al a
|5
(53
g 20
3
ES
g 15
9]
10
EEIE
B s
0
N() NW NZ NX N(J Nl NZ N} NU Nl NZ NJ NU Nl NZ NJ
T2 T2 o= L=
% 9% F13 Intital infection stage! R IR Peak infection stage

A RIRFI R N,<N, <N, <N, KIEPIH, 5 N, #H
b, N, N, Ny PRI [EA G R R e 2R 5
AR 0.2~0.4.0. 1~0.3°CH10.1~0.5.0.0~0.3%C,
KRR, 5 N, M EE, N, N, N, KT X e de E
bR UFR R R T R N, AKSERIE T2

OMF ®mIF
AAAA
a, AAB*%
* px e BCTC ATABRC
B* B a arab-pe.
ajl a
NH N\ NZ N? NU NI NZ NJ NU Nl NZ NJ N(l Nl NZ N‘
TE L2 HE TE

RIFAR Final infection stage

TE AN RIR NG FRE 53R AR A AR R AN [t 260K 1 ) 22 57 .3 (P<0. 05) 5
# FRAEA AN K- T SR ARV AR B R) 22 5 {25 (P<0.05) . T,

Note : Different capital and lowercase letters indicate significant difference between different N levels at 0. 05 level in

intercropping and monocropping, respectively. * means significant difference between monocropping and

intercropping systems at the same nitrogen application rates at 0. 05 level. The same as following.

&2

HERMEMEX & 2 E R IR E R RN

Fig.2 Effects of nitrogen application and intercropping on canopy temperature
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N, >N, >N >N FEEE B 7 W) b, B [a) 4R 2 50ek )23 AH XF

100 * a* * gk a* a*
gL EAB’A g PBYAA b br @ A Y
2 H
£
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i
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N() NI N2 N." N” NI NZ N‘ NU Nl NZ NX N(P Nl NZ N?
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RIRVIH Intital infection stage R Peak infection stage

M 2 TR AR A TR > 2> |
2. 5N, ML, 2R, N, KEFRfERE E T
JE RIS BN T 1. 8% 2. 2% 3 KA I N, ~
N, KR8 AR & b R 2R A R B A S
N, 3791 0. 5% ~6.0% 0. 2% ~ 1. 8% ,0. 6% ~ 3. 2% Fll
1.9%~6.2% .0.7% ~1.9% 0. 7% ~3. 1% ; K A,
N, ~N, Zb#ie [ G b o R 2 AR EE R N,
Ay BN 3. 0% ~9. 1% 3.3 ~ 6. 8% .2. 4% ~ 9. 7% FI
6.9%~19.0% 4.2%~14. 1% 2. 9% ~10. 0%,

5 VEATH, AN & I A R it 2K F T T
A A 1556 AN [ e A AR 8 B 440K T 504, T HAE
KRR FRAR W, N~ N, KET, 5/ER L, 8]
YRR B A A w7 b T 2 A B i) i 3 R AR
9.0% .7.9% .8.9% .8.8%,8.3% .7.8% .8. 4% .8.2%
M5.5%.5.4% 5. 8% 5. 6% , KA W=D b T
JEARRHE 2 AR 16. 7% 13.5% . 15.2% 9. 1%,
15.1% ., 14.3% . 11.9% . 9.3% F1 12.6% . 12. 1%
11.8% 12. 4% , TR B, AR SR (B
T2 ) FHXHEEE R T 90% 1 i b, #EHAEAIR 66. 6%,

OMF ®IF
a* ab*ab* a*A

B
a*
# b* a* # bex b*
o b a* a* ox be LAA c iA
5 >
N(P Nl N'Z NX N( NI NZ N? N(P NI NZ N? N‘) NI N2 NJ
TE L2 )= TE

RIFAH Final infection stage

B3 EEMEENEEERE AR

Fig.3 Effects of nitrogen application and intercropping on canopy relative humidity

2.3.3 RS EEREGHa  HE 4 A5,
SR b B TRV AR e 2 XU X i it 2 1 G o =
TR Ao By ) b, B JR) AR 4 52 KU R /)
RKIHN RS> EST R, RWEIHH, 5 N AN,
N, N, K N RS B T2 52 R4 ) 3% B
1% 8.3% .8. 1% . 16. 8% 1 6.7% .20. 0% ,28.6% , N, .
N, KR RESR & bR )2 5 )2 X 43 5 b 2 R fiG
12.3% 13.2% 1 12. 6% . 19. 6% ; & ¥k B4, 5 N, H
N, N, AKE R aEAR G B R )2 562 X 5 1)
BEEAR 11.2% . 12. 2%, 15. 1% . 30. 1% 1 28. 0% .
40. 0% ; KR A N, (N, Ny KT RAER G E

TZ ) WG 73 51 52 AR 11, 0% .16, 5% . 16. 5%,
12. 4% 27. 3% 38. 0% 1 19. 4% .26. 7% .36. 9% , [l {f
T R R ) XS0 2 A 4. 8% .9. 6% |
11.3%, 12.0% . 21. 1%, 23.0% F1 11.6% . 14.9% .
34. 8%, KW A A T R e 2 XGE RS2 e K T
L2 R B R AR T s h R R G LA
BRI 2 KGR IR TR

AR L, AN K, Ny ~ Ny KT T 1R
P 1 SR RN R R K, AT, N~ N,
KPR AR E R R 5 KU 43 548 8. 1% ~
18. 4%F 18.2% ~ 33. 0% ; K B, Ny ~ Ny KT,
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0.5

JEEXIE Canopy wind speed/(m-s™)

0.0

RIFHIH Intital infection stage

[/ 48 & b T 2 5 2 KU 43 ) B P = 40. 9% |
29.3% ,24.2% . 33.4% Fl 66.7% . 150.0% . 125. 0% .
400. 0% ,N, N, N, 7P| [ 4E Ax 52 v 2 5k )22 KU 47
W E R 45. 8% 44. 4% 21. 6% ; KR AW N, ~ N,
ACET R T b T R e 2 G o ) 4
14.2% . 22.1% ., 23.6% . 21.3%, 25.8% . 26.4% .
36. 6% .56.4% H 51.7% . 66. 4% .78. 1% .56. 8%,
R VR o e )2 3 XU A I s T )2 (W)
Bf R RO TR X 3 R e 8 A A R T AN it R
AR AR
2.4 HENSESEZEEHREENHEEXSHT

R WA FH B /NS AR L 5 A LR R AR R

RIR B Peak infection stage

B4 HEEEEEEEERKER R

Fig.4 Effects of nitrogen application and intercropping on canopy wind speed

OMF ®IF

RIRA M Final infection stage

R i R SR R E AR X Y 38 A XS 15 5 03 A 9 R A
TR B AT RO M, i3 3 R, bl ,
0 A R 17 45 K05 e 2 X S A A 3 TR O
T T 41 5055 22 A X 2 e A Y = TE AT G A A0
FIA A, 95 23 A 175 418 2015 6 J2 AR X L JEE S
BFIERR, 52 XU R R G, 1]
i L Y e e e JHG P R e ) O )
AR EE R XU 2 DI AR O, HOR 2R RS R X BE R X
5 0 R AR 5 R BOK T 17 45 0, B0 i) e J= A
X g e 2 Y A R 3 T O ) i
TR, RS2 R R U e 2 5 14 A 23R 1 5 R R
fik.

®3 HENSESHERRFENRFEREHNBEXSH

Table 3 Correlation coefficients between microclimate with incidence and severity index of faba bean rust

R B R FIRAIW
WA Initial infection stage Peak infection stag Late infection stage
Items
EIRE EREAENRE EEXNE EREE EEAANEE EEXE ERRE EEMEREE EE X
KIH DI -0. 140 0.367 -0.599 -0.809 ™ 0.833 ™ -0.854 ™ -0. 698 ™ 0.867 ™ -0.833™
e 2L DS -0.233 0. 460 ** -0.531™ -0.626™ 0.781* -0.817* -0.776 0.651 ™ -0.706 "

. FIRTE 0. 05 ACEAHDCHE B3 ™ FIRTE 0. 01 ACPAH KGR B 2%

Note: * means difference at 0. 05 level. ™ means extremely significant difference at 0. 01 level.

3 itig

31 WEAEEEERREREE LR

SRALAEP P K TR 7
HERO B e %0, — s AP A B2 R B
IR I e N STV e et

A S 1A 2 57 X UM A o 7 280 AN R i 3 T
BRI, xSRI R AR, XS E A Y
WFFE A RARL, fI e th TR BN GRMEY, A & H.
A A ERIIBE , BEAS TR B A K i, PR x ZUIE
AR B

AV v ] A el v ARG, 6 T 37 A 100
ZHEEAR T, ERHEY S 5 G RE 70%, K
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AR TRHEY EIR R AEA — B R 38
YRR 5t B8 R ROR FH R il st 35 (0 R i, T A B
()R RE T A7 A A5 S RHE) B A= ) [ 08 1 s D &
{6y NS BN B N AT E RS ) i s v
— T KA RY], 2R RIVEIR R LA W
UL IS5 V5 NI ARG o V70 A i S N
g INE /B G AL EA LA R, 5N A AR
()2 ™ d A BAESF- BB N 34. 4%, WF5R R AR
NSRS VR R R A = A8, RIF B BT
T, FRABEINRAE T, BRI [ VR = A
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Effects of Nitrogen Fertilizer and Intercropping on Faba Bean Rust
Occurrence and Field Microclimate

GUO Zengpeng' DONG Kun® ZHU Jinhui'? DONG Yan' "

(' College of Resources and Environment, Yunnan Agricultural University, Kunming ,Yunnan 650201 ;
% College of Animal Science and Technology, Yunnan Agricultural University, Kunming, Yunnan 650201;
3 College of Tea( Pu'er) ,West Yunan Univesity of Applied Sciences, Pu'er, Yunnan 665000)

Abstract: To study effect of different N application levels and intercropping on occurrence of faba bean rust and field
microclimate, and to explore the relationship between field microclimate change and the occurrence of faba bean rust,
the wheat—bean intercropping system was studied and tested by field plot. The temperature, relative humidity and wind
speed for the canopy of the plants supplied with 4 N levels [ N,(0 kg-hm™), N,(90 kg-hm ™), N,( 180 kg-hm™) , N,
(270 kg-hm™) ] were measured to survey disease incidence and disease severity index of faba bean rust. The results
showed that nitrogen application had no significant effect on the yield of faba bean, whether it was monocultured or
intercropped , but the application of nitrogen increased the incidence and disease index of faba bean rust. Compared with
N, treatment, the disease incidence and disease severity index of faba bean rust were averagely increased by 6.2% ~41.
9% and 10.2% ~143.8% with N,, N, and N, treatments in peak stage of disease prevalence, and the disease severity
index was more affected by N regulation than the disease incidence. Faba bean canopy temperature and wind speed were
reduced by 0.1C ~1.8°C and 7.2% ~80.0% , respectively, and the canopy relative humidity was increased by 0.2% ~
19.0% with N application. Compared with monocultured faba bean, yield of intercropping was averagely increased by 35.
5% , while the disease incidence and disease severity index of intercropping were averagely decreased by 25.9% ~38.8%
and 26.9% ~ 51.0%, respectively. During the whole disease period, the canopy temperature and wind speed of the
intercropping were higher than that of monocropping, and the relative humidity was significantly lower than the
monocultured faba bean. The correlation analysis showed that the disease incidence and disease severity index of faba
bean rust were positively correlated with relative humidity, and significantly negatively correlated with canopy
temperature and wind speed in stage of peak infection and late infection. Overall, intercropping patterns and N
application levels had effects on faba bean yield, canopy temperature, relative humidity and wind speed, the effects of N
application level were less than intercropping. In summary, the intercropping of wheat and faba beans and the control of
nitrogen fertilizer were effective measures to improve the filed microclimate and effectively control the occurrence of faba
bean rust. The results of this study provide guidance and theoretical basis for rational application of N in intercropping
system and the advantage of intercropping to control disease and increase yield.

Keywords : nitrogen level, intercropping, faba bean rust, field microclimatic





