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Effects of biochar synergized with dazomet fumigation on growth of con-

tinuous cropping watermelon
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Abstract: To investigate the effects of different prevention and control strategies on the growth of continuous cropping
watermelon and occurrence of soil borne diseases, field experiments were conducted to study the yield of watermelon and
incidence rate of fusarium wilt under different fertilizer treatments in dazomet- fumigated soil. The results showed that
dazomet fumigation had positive effect on controlling soil borne pathogen quantity. On this basis, applying biochar and
organic fertilizer (Fu + BOF)can alleviate the obstacle of continuous watermelon cultivation than simply applying chemi-
cal fertilizer (Fu + CF)or organic fertilizer (Fu + OF). At late transplanting stage, the number of soil pathogenic bacteria
under the treatment Fu+BOF was the lowest, which was 2273 CFU - g", and the activities of plant peroxidase and phenylal-
anine ammonialyase were the highest. The incidence rate of watermelon plants can be controlled within 20%. In addition,
total yield, commercial fruit mass, commercial fruit rate and average single fruit mass of Fu+BOF treatment were higher
than those of other treatment. In the later stage of transplantation, the aboveground and underground biomass of Fu+BOF
treatment were the highest, which were 6.13 kg - plant” and 6.94 g - plant’, respectively. Therefore, under the condition of
continuous watermelon cultivation, the technical measure of dazomet fumigation + biochar + organic fertilizer can
promote the growth of watermelon, as well as reduce the number of pathogenic bacteria, which can change the physiological
and biochemical reactions of the plant itself and increase the activity of plant disease resistance related enzymes, this tech-
nical measure reduce the incidence rate of watermelon Fusarium wilt, which helps alleviating continuous cropping obsta-
cles in watermelon.

Key words: Biochar; Continuous cropping obstacle; Soil pathogen; Enzymatic activity
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Table 1 Elementary properties of experimental soil

wCHNURD  wGHERED wCHRAD w( &%) wHAFR D wUEEARZD wHAZD
izt I Organic matter Available Available Total Alkaline hydrolyzed Ammonium Nitrate nitrogen
Index P content/ phosphorus content/ potassium content/ nitrogen content/ nitrogen content/ nitrogen content/ content/

(g-kg" (mg-kg™" (mg-kg" (g-kgh (mg-kg" (mg-kg" (mg-kg"
A Value 6.5 19.81 122.40 131.70 0.66 172.54 13.40 108.28
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Table 2 Watermelon yield index of different treatments

MR FIACRBTR  REIRE RAURE
Qb : . . . .

Yield/ Fruit mass/ Fruit rate/  Single fruit
Treatment s B

(kg-667m?) (kg -667m*) % mass/kg
CK 1320.80b 1104.65¢ 83.63 b 093¢
Fu+ CF 1597.23ab  1520.55b 9520 a 1.12b
Fu + OF 1876.16 a 1820.87a 96.96 a 1.31a
Fu+BOF 1963.54a 1927.17a 98.14a 1.35a

A FNG FRER R AL BT 0.05 KPZREE. TR
Note: Different small letters indicate significant difference at 0.05

level. The same below.
22 ARG A ERE Y EFE

PR AR 30 d MG ZE 0 AT, R &
ZEAL TR TR 3 AN Kb B R AR M b A AR
VPRV BEER BRI, BIREHIE 65 d. 4

KM, Hrb, Fu+BOF AbBEM 3B AE & ik,
N 6.13 kg bk, SXTHEAH LR N T 38.1%, i 36
VBN 6.94 ge bR, 50 HEAH LL 3 i &k I 100%
(B Do X B8R T 70 A Ko B b i & AT 4T
B, 5540 7 Hb bR B e e, T Hh R R AR A
ZEREK,

- 109 -



AT e » )
X & HF 5T Ha K3 55374
101 QeK OFuCF BFutOF @Fu+BOF 10 r QK OFwtCF OFwtOF DFutBOF
:‘2 2 o 8 %D 8
W S X a a 2
41 S = g
- B3 6 R3S 6
25 W B
= o .= Ao 5
HaHZ 4 3 4
BT i)
D8 o3 a a
= < 2 s 2 T
= 5
0 — 0 \\\
30 65

KFERT ] Sampling time/d

KAF T[] Sampling time/d

T AFENG PR AR BE AR 0.05 KT EZR B T
Note: Different small letters mean significant difference at 0.05 level. The same below.

1 FELEBEKRENE

Fig. 1 Plant biomas of different treatments
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Fig. 2 Watermelon incidence rate of different treatments
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Fig. 3 Quantitative analysis of soil pathogens of different

treatments
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Fig. 4 Plant peroxidase activity of different treatments
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