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Factors affecting occurrence of oat leaf spot in Inner Mongolia

Liu Wanyou' Lii Shijie® Sun Xuemei' Dong Baozhu' Zhou Hongyou Zhang Xiaoyu"

(1. College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010019,
Inner Mongolia Autonomous Region, China; 2. College of Science, Inner Mongolia Agricultural University,

Hohhot 010018, Inner Mongolia Autonomous Region, China)

Abstract: To identify the agricultural factors affecting oat leaf spot in the field in Inner Mongolia, ef-
fects of six elements (varieties, sowing date, planting density, nitrogen amount, phosphorus amount and
irrigation amount) were analyzed using an orthogonal experimental design in three successive years
from 2009 to 2011. The orthogonal ANOVA showed that planting date and variety were the main influ-
encing factors on oat leaf spot disease, accounting for 78.69% and 12.20% of total variance. Nitrogen,
phosphorus, and irrigation amounts showed negligible impact on the severity of oat leaf spot disease.
The fitting analysis results showed that varieties, sowing date, and planting density significantly affect-
ed the disease severity, which fit the nonlinear regression equation y=51.99-6.45x,—0.39x x,. Therefore,
present study indicated that the severity of oat leaf spot disease could be controlled by planting resistant
varieties with high density, as well as delaying the sowing date.
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A R T HE22 B i SR R AR e i . SRS . IR EE RN R R M B Y A A AR R B OCH BE
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Table 1 Results from experiments using a L,,(5°) orthogonal design about the effects of six factors

on oat leaf spot disease from 2009 to 2011
ARSI 2 Different test factors

G SRR A
Serial A B c D E Mean disease
b i REE AR BRI il K o
Variety  Sowing date Planting density Nitrogen amount Phosphorus amount  Irrigation amount
1 1 1 1 1 1 1 42.96
2 1 2 2 2 2 2 47.95
3 1 3 3 3 3 3 39.49
4 1 4 4 4 4 4 24.48
5 1 5 5 5 5 5 17.86
6 2 1 2 3 4 5 41.92
7 2 2 3 4 5 1 41.34
8 2 3 4 5 1 2 27.01
9 2 4 5 1 2 3 15.56
10 2 5 1 2 3 4 17.51
11 3 1 3 5 2 4 35.88
12 3 2 4 1 3 5 40.83
13 3 3 5 2 4 1 24.81
14 3 4 1 3 5 2 15.96
15 3 5 2 4 1 3 14.53
16 4 1 4 2 5 3 27.71
17 4 2 5 3 1 4 30.84
18 4 3 1 4 2 5 25.08
19 4 4 2 5 3 1 23.24
20 4 5 3 1 4 2 12.87
21 5 1 5 4 3 2 37.14
22 5 2 1 5 4 3 49.63
23 5 3 2 1 5 4 29.10
24 5 4 3 2 1 5 23.24
25 5 5 4 3 2 1 20.56
K, 34.55 37.12 30.23 28.27 27.72 30.58
K, 28.67 42.12 28.24 28.24 29.01 28.19
K, 26.40 29.10 30.57 29.75 31.64 29.38
K, 23.95 20.50 28.12 28.51 30.74 27.56
K, 31.93 16.67 25.24 30.73 26.39 29.79
R 10.60 25.45 5.32 2.48 5.25 3.02

BRI R Y 1~5 7R 5 AR BIOK - 3 KRR KRS R V{8, RACERAFKP R 22(H . 1-5 of the test fac-
tors represent five treatment levels; K indicates the average of the test results at different levels, and R indicates the range difference
between different levels.

R2 BMEMBFEZWERNEZRBRTEIRER

Table 2 Analysis of variance for the effects of six agricultural factors on oat leaf spot from orthogonal experiments

b 3 FHE I ¥y F P BRI R I
Source df SS Mean square SS proportion/%
A i Variety 4 1075.84 268.96 2.90 0.031 12.20
B #%1] Sowing date 4 6936.47 1734.12 1870  <0.000 1 78.69
C A% % Planting density 4 365.20 91.30 0.98 0.425 4.14
D &It FH i Nitrogen amount 4 72.60 18.15 0.20 0.940 0.82
E WAL FH i Phosphorus amount 4 275.81 68.95 0.74 0.567 3.13
F J#7K & Irrigation amount 4 89.08 22.27 0.24 0914 1.01

SS: Sum of sguares of deviation from mean.



24 XU ACA « NS e I BRI 14 2 e HL s (R 3% 557

R3 HEMBFRIMERNZE S LIRS

Table 3 Stepwise regression analysis of influencing factors on oat leaf spot disease

AR Source A df 77 F Sum of squares ¥J77 Mean square F P
75 Model 2 2108.19 1054.09 27.93 <0.000 1
%2 Error 22 830.31 37.74
1 IEA11 Corrected total 24 2938.49

R4 HREMPFEZMERNERAFTRETEREZEHRBER

Table 4 Test results of significance of regression equation variables of influencing factors on oat leaf spot disease

A SR

PriETR2E PRt

Variable Parameter estimate Standard error Standardized estimate r
HEL Intercept 51.99 3.54 0.00 21597 <0.000 1
#E 1 Planting date (x,) -6.45 0.87 -0.23 5443  <0.000 1
Fn P> FPAE % )8 Varietyxplanting density (x,xx,) -0.39 0.20 -0.84 4.05 0.056 5

e FAE 2% A S s ) T R SSOA G | Bl
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