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Effects of Dazomet Fumigation and Short-time Allium fistulosum Rotation
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Abstract: In order to provide basis for preventing and controlling apple replant disease (ARD), the
Malus hupehensis Rehd., which was planted in an Allium fistulosum rotation after dazomet fumigation

under pot condition, was tested to study the growth of seedlings in continuous 2 years. The results showed
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that, dazomet fumigation and Allium fistulosum rotation after dazomet fumigation can significantly
promote the growth of the Malus hupehensis Rehd., but the Allium fistulosum rotation after dazomet
fumigation is the best. In July 2016, compared with dazomet fumigation, the plant height, stem diameter,
fresh weight, dry weight and root respiration rate of M. hupehensis Rehd. seedlings with a Allium
fistulosum rotation after dazomet fumigation were increased by 34.5%, 19.5%, 30.0%, 22.6% and 21.3%.
Those indices were improved 29.9%, 28.4%, 35.0%, 34.4% and 26.5% in July 2017. Under Allium
fistulosum rotation after dazomet fumigation treatment, the root activity and the antioxidant enzymes
including superoxide dismutase (SOD), peroxidase (POD), catalase (CAT) increased. The contents of
MDA in root and leaf decreased, respectively. Treatment with Allium fistulosum rotation after dazomet
fumigation also increased Py, Ty, G5 and G of Malus hupehensis Rehd. seedling leaves. The treatment with
a short time A/lium fistulosum rotation after dazomet fumigation promoted the growth of M. hupeheusis
Rehd., and had the better function in prevention and control of ARD than that of dazomet fumigation,
therefore, it could be an effective measure to reduce ARD.

Keywords: apple; replant disease; dazomet fumigation; Allium fistulosum; short-time rotation;

antioxidant enzyme; photosynthetic rate
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Table 1 Effects of Allium fistulosum rotation after dazomet fumigation on plant biomass of Malus hupeheusis Rehd.

e H puse PR i/em Hh4%/mm i TR g TR /g

Date Treatment Height Stem diameter Fresh weight Dry weight

2016 -07 - 15 XTI Soil of old apple orchard 13.88 £0.53 d 2.16+0.11d 17.49+0.65d 8.42+0.32d
AR Allium fistulosum rotation 20.04+1.10 ¢ 2.48+0.07c 23.04+£1.05¢ 1130+ 0.53 ¢
Kt T2 7% Dazomet fumigation 28.26+0.67b 3.23+0.05b 31.35+0.68b 1536+0.29b
Hibe BT EAE & Allium fistulosum 38.00+0.67 a 3.86+0.06a 40.76 £0.79 a 18.83+0.26a
rotation after dazomet fumigation

2017 -07-15 X} Soil of old apple orchard 52.54+1.41d 7.00 +0.08 d 56.92+1.57 ¢ 26.94 +£0.60 ¢
AR Allium fistulosum rotation 61.83+0.98¢ 8.59+0.24¢ 65.58+1.59¢ 3249£0.89¢
HiWEFE % Dazomet fumigation 80.62+1.45b  10.52+0.35b 84.30+£1.28 b 4224+0.50 b
Mol B S HAE A Allium fistulosum 10470 £ 4.14 a 13.51+0.56 a 113.82+8.08 a 56.78 +3.21a

rotation after dazomet fumigation

E: RPARNE PR AR AR AR R 2 (P<0.05). R,
Note: Different letters in the table stand for the significant difference at the 0.05 level in the same year. The same below.
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Table 2 Effects of Allium fistulosum rotation after dazomet fumigation on roots of Malus hupeheusis Rehd.

s H Qb3 R /em M K T B em? AR em’

Date Treatment Root length Root area Root volume

2016 -07 - 15 Xt Soil of old apple orchard 1286.54 +28.74d 217.92+836d 6.74+0.58d
BAEZ Allium fistulosum rotation 1931.15+47.88 ¢ 292.58 +£10.67 ¢ 12.67+0.34 ¢
FiFE 7% Dazomet fumigation 3046.06 + 198.46 b 673.19+ 10.05 b 2336+0.93b
MRl TR 2 G 50 AE & Allium fistulosum 4113.40+102.56 a 910.95+11.94a 31.38+0.50 a
rotation after dazomet fumigation

2017 - 07 - 15 X1 Soil of old apple orchard 5479.25+211.58d 1393.44+156.57d 50.46 +1.36 d
YA Allium fistulosum rotation 6661.21+144.17 ¢ 2393.48+101.96 ¢ 59.28 +£0.63 ¢
HiBEE 7% Dazomet fumigation 9058.89 + 286.66 b 5534.32+233.99b 73.15+1.54b

MiPETEZS S 40 1E &L Allium fistulosum
rotation after dazomet fumigation

11 615.66 +383.33 a

7091.55+22427 a

101.39+3.62a
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Fig. 1 Effects of Allium fistulosum rotation after dazomet fumigation on SOD, POD, CAT activities
and respiration rate of Malus hupeheusis Rehd. roots
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[ B8 Control 3 #4FEZH Allium fistulosum rotation B #5FEEZE Dazomet fumigation
B RIS EA Allium fistulosum rotation after dazomet fumigation
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Fig. 2 Effects of Allium fistulosum rotation after dazomet fumigation on content of MDA

in roots and leaf of Malus hupeheusis Rehd.
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Table 3 Effects of Allium fistulosum rotation after dazomet fumigation on the P,, C;, G, and T, in leaves of Malus hupehensis Rehd.

KbEE Treatment P,/ (mmol - m?2-s™) T,/ (mmol - m?-s™) Gy (pmol -m?-s™) Cy/ (pmol - m™ - s™)
Xt Soil of old apple orchard 1293 +0.35¢ 1.27+0.09 d 82.33+4.33¢ 138.00+2.31b
AR Allium fistulosum rotation 13.73+0.39 ¢ 1.77£0.15¢ 92.00 £2.31 be 132.33+£3.48b
HiBEE 7% Dazomet fumigation 1523+023b 230+0.10b 100.67 + 4.06 ab 144.00 + 4.62 ab

MR TE S 5 VR Allium fistulosum — 16.80 £0.35 a 277+0.15a 11233+ 4.48a 154.67+5.78 a

rotation after dazomet fumigation
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NN R, Euikivk 4K (Wright etal.,, 2009; 45 2%, 2012). AREGH, ke 5 2 )5 40
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