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Effects of Wheat Straw with Flooding on Soil Properties and Phytophthora Blight Control in Continuous Chili
Pepper Cropping Field

GU Zhi-guang'?, MA Yan'*, AN Xia?, WANG Guang—fei®, SUN Di?>, WANG Qiu—jun?

(1.College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Institute of Agriculture Resource and Environment,
Jiangsu Academy of Agriculture Sciences, Nanjing 210014, China )

Abstract : Crop residues may be used to control soil borne plant diseases. In a laboratory experiment, the effects of different rates of wheat
straw on soil physical properties and Phytophthora capsici population were studied under different flooding time. The impact of wheat straw
with flooding on the growth and yield of chili pepper was carried out in high tunnel fields. Compared to moist soil, applying wheat straw and
flooding significantly decreased soil EC but increased organic matter, available phosphorus, available potassium, organic acids and phenolic
acid contents. The number of P. capsici was reduced significantly in both flooding only and flooding plus wheat straw in comparison with the
moist soil. Application of 0.25% wheat straw with flooding for 10 days or 14 days strongly inhibited the growth of P. capsici. However, such
inhibition to P. capsici declined with increasing rates of wheat straw. Field tests showed that flooding for 20 days with wheat straw addition at
400 kg/667 m? not only increased contents of ammonium nitrogen, available phosphorus and available potassium but also effectively reduced
disease incidence of chili pepper blight, promoting pepper growth and enhancing chili pepper yield by 12%.

Keywords: flooding; wheat straw; soil property; Phytophthora capsici; Phytophthora blight
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Table 1 Effects of flooding with wheat straw addition on concentrations of nutrients in soil

Lb FH /% B/ % Lh/g kg HA/mgkg!  A/mg kg RB/g-kg! BB/ mg-kg! M /mg kg
Y14 0 1.02e2A1 0.20e2A1 8.79a2B1 5.29h2A1 0.33e2A1 5.72d2B1 140.69d2A1
Y14 0.25 1.14d2AB2 0.24d2A2 7.80c2B2 2.19d2B2 0.42d2B2 8.10c2B2 151.17¢2B2
Y14 0.5 1.26¢2B3 0.25¢2B3 8.45h2C3 2.68¢2A3 0.49b2B3 9.33b2A3 164.36b2C3
Y14 0.75 1.30a2A4 0.32a2A4 6.78d2C4 2.12e2B4 0.53a2B4 10.29a2A4 181.31a2C4
B14 0 1.18b2B5 0.27b2B5 6.17¢2C5 15.26a2B5 0.43¢2B5 10.35a2B5 128.59¢2B5
Y10 0 1.06d3A1 0.21c3A1 9.28h3A1 5.53h3A1 0.32¢3B1 6.71e3A1 136.47¢3B1
Y10 0.25 1.07¢3B2 0.11e3B2 6.75¢3C2 2.81d3A2 0.3843C2 7.45d3C2 193.78¢3A2
Y10 0.5 1.09¢3B3 0.20d3C3 10.60a3A3 2.46e3B3 0.42¢3C3 8.17¢3C3 195.39h3A3
Y10 0.75 1.12b3B4 0.23b3B4 8.00c3B4 3.06c3A4 0.54a3C4 9.42b3C4 199.88a3A4
B10 0 1.18a3B5 0.27a3B5 6.97d3A5 14.67d3C5 0.52b3A5 12.67d3A5 137.3d3A5

TE:B10 F/RMRE 10 d, Y10 F/RiE7K 10d,B14 FOR MR 14 d, Y14 FORMEK 14 GECF R /NG S RERORAH R AL B T] AN [ 22 5 4 ) 109
BEMRIRIN2E S, TR M BT AR IR A FAR R AR SR 18] s B0 5 K5 5 B 30 AR R 2285 FT e AN ) b B (1] g b 9 R B R i 22 5, 5 B FE HCF AR Il

RFAF A . T

Note: B10 and Y10 mean keeping soil moist and flooded for 10 days; B14 and Y14 mean keeping soil moist and flooded for 14 days. Data followed by dif—

ferent lowercase letters mean significant difference in soil properties with same treatment time but different straw rates. The number after letter represents treat—

ment time. Data followed by different uppercase letters mean significant differences in soil properties with the same straw rate but different treatment time. The

number after letter indicates straw rate. The same below.
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Figure 2 Concentrations of organic acids(a) and total phenolic acids(b) in soil added with different straw rates under

different flooding periods

i [hod
30F 14 T

.....

.....

HARIE TR /X10° copies - g™
)

oll B 1 B L1 B
Y Y025 YOS

b3
B3 AEEKLSEIEFHEEENHE
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Table 3 Correlations between Phytophthora capsici population and
soil properties under different flooding treatments
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PR S S W 7K B [ B S o T RV /K A 3L, T
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T 8 o 22 it s /K AL BRI ML 5 B o T
TRABFR 22 7 s K B i 7 e K o e =), vl DAL i
- S T 2 1) A ) v K ] A S R Y
B R 2T WK H R 7K A P 4 S8 e % i
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Figure 4 Changes of Eh in continuous cropping high tunnel soil
under flooding with or without wheat straw addition
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Figure 5 Nuirient contents in continuous chili pepper cropping soil under flooding with wheat straw addition



1768

KA IMERF 217 ERRET k.

& 4 EREKSEI SR EKFERRE R R £ BRI
Table 4 Effects of flooding and wheat straw addition on growth of

chili peppers and incidence of disease

AbF RS /em Fea/kg KR %
HHRLHE K 4921b 2034b 7.8a
FFEw K 74.23a 2284a 3.2b

TE MR B A = A/ X B 5 1T 395 Rk A AR AR 162 d
JEIGETTH4E
Note : Plant height is average of chili pepper plants in three plots; Dis—

ease incidence was investigated after1 62 days of planting.
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Figure 6 Growth of chili pepper grown in high tunnel soil under

flooding with or without wheat straw addition
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