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pH 7.14 303 mg/L 77 mg/L
4 mg/L NH;-N 204 mg/LL. NO;3-N 2014 8 1
31 mg/L COD 387 mg/L , 3
018 6t
2014 7 1 8 26 10 20
31 17 04 7 11 20
1.5m 0.5m 0 7 20 2014 8
Im 50 cm 21
1.2 40kg CK W 1.8
1.5 22 kg BS
3 (CK) (W)
(BS) 4 2 2 60%
2 I8mx1.5m= 40% 1 1
27 m* (CK) 1t
I m 2t
x1 FELEBRSUEERE
Table 1 The application rate of biogas slurry and chemical fertilizers in different treatments
(60%) (40%)
ke/ ) ke ) ke/ ) ke/ ) ke )
N P,0;s K,O N P,0Os K,O N P,0s K,O N P,0s K,O
CK 40 0 0 0 1.8 1.5 2.2 0 0 0 1.2 1 1.46
w 40 0 0 0 1.8 1.5 22 0 0 0 1.2 1 1.46
BS 40 1.8 0.46 0.02 0 1.04 2.18 0 0 0 1.2 1 1.46
1.3
[16]
pH ( 25:1) pH 10
EC ( 5:1)
C [20]
NaHCO; 20
pH [21]
NH;-N  NO;-N 2 mol/L 1.4
KCl SPSS 16.0
[17] Duncan
(18] Komada )
[19] 0
1 2 2.1
172 3 2/3
4 11 29.3C
(%) = / <100 =2( 36.5C 29.0C 36°C
> )N > )><100 W BS
(%) = ( - )/ 34C
=100

28.5C ~
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Fig. 1 Changes of air temperature outside greenhouse and soil N 200k
temperature in 0—15 cm depth during experiment % aB LB
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at the end of the experiment and at harvest of watermelon
0
CK W BS
S 23
( P<0.05 )
B2 FREAENO0~15em TFEKSEENEMN
Fig. 2 Soil water content in 0—15 cm layer in different treatments 63.7 34.5
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x2 ARLETEREDHET L
Table 2 Dynamics of soil microorganisms in different treatments
(d) (X 10% cfu/g) (X 10° cfu/g) (X 10*cfu/g) (X 10* cfu/g)
0 CK/W/BS 2.67£034c 29.87+546a 125.12 +30.3 abe 14523 £26.34 a
7 CK 291+039¢ 27.5+0.58a 115.59 £ 3.6 abc 13441+62a
w 7.71£0.15¢ 8.46£0.07b 69.48 £ 4.1 be 89.51 £ 8.6 abc
BS 2.14+0.75¢ 12.84 £ 1.38 ab 116.78 £ 3.4 abc 51.73 £ 6.4 bed
20 CK 638+1.21c 15.06 £ 5.4 ab 52.15+2.75 be 88.51 £5.58 abc
W 6635t1.2a 268+ 1.5a 221+0.67c¢ 14.94+0.01d
BS 37.19+2.28b 3.02+1.1b 7.88+2.64¢ 8.68£0.71¢
CK 1.33+0.1¢ 28.02+10.2a 179.99 £ 50.3 ab 69.75 £ 12.16 bed
w 1.15+£031¢ 3.05+£0.27b 104.81 + 11.5 abe 25.65+5.44 cd
BS 3.81£054¢ 599£261b 208.63+49.3a 1452+ 191 cd
P<0.05
216%
67% ( 3)
( 2 2.5
2.4
30
CK 4
BS 45
2.6%
16.5% BS (10.1%)
(22.8%) 70 4
70%
x3 FRLEBAEREEFAFRSHIERE
Table 3 Watermelon fusarium wilt disease incidence in different treatments
(%)
) K w K w BS
30 5+0.8cA 2.5+£0.6cB 0.5+£0.5cC 3.8+0.8cA 2.1£0.5cA 0.3+£0.1cB
45 16.4 0.6 bA 22.8 £4.3 bA 10£52bB 10.2 £0.2 bA 16.7 £ 2.8 bA 42+0.8bB
70 66 £ 6.9 aA 84 +£6.9 aA 60 £6.1 aA 56 £5.3 aA 69.6 £ 6.4 aA 332+£53¢cB
P<0.05
P<0.05
F4 ARLENAREKRERKR"SFIE
Table 4 Effects of soil treatments on the growth and yield of watermelon
(cm) (g ) ) (kg) ke/ ) kg/ )
CK 14 £0.3a 1456 +8.4Db 145+2.0b 27.1+29a 0.79£0.06 b 58.75+2.48b 30.52+33¢
Y 14+0.1a 148.1+£43Db 139+320 283+22a 1.01+0.11a 64.17+2.34b 43.09+4.2b
BS 16 +£2.5a 1712+58a 224+29a 30.1+19a 1.11+£0.14a 73.4£3.68a 53.28+39a

P<0.05
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2.6
5
C
63.3%
5 36.2% 26.5%
F5 ARAEXMNTERREREHIZMN
Table 5 Effects of soil treatments on watermelon quality
(g/kg) (pH) / C (mg/kg) (mg/kg)
CK 85.5+5.7a 549+031a 1.56 £0.19 a 275+75b 409+15a
w 79.5+49a 5.64+022a 1.41£0.07 a 394+34a 355+6.7a
BS 74.5+0.6b 550+0.11a 1.35+£0.06b 449+23a 26.1£33b
3
[9-12] [22]
26% (15%)
[22]
35 [22] [23] ,
60 80
20 90% > (261
[2,27] [28]
[13]
NH;-N
C
[2, 27,29] [30]
AsA-GSH
, ( AsA-GSH
) Ve
NO3-N
NH;-N
[24-25] NO;-N [2]
NO;-N
NH;-N NO;-N ( 3
NH;-N NO;5-N ( )
NH;-N NO;-N B

pH NH;
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Effect of Biogas Slurry Application on Incidence of Fusarium
wilt, Fruit Yield and Quality of Watermelon

CAO Yun, WU Hua-shan, GUO De-jie, WANG Qiu-jun, YAN Shao-hua, WANG Guang-fei, MA Yan"
(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Suppression of soil borne diseases by biogas slurry application is an important way to achieve high-value-use of
the resource. A field experiment was conducted to study the effect of biogas slurry application combined with mulching and heat
suffocation on the reduction of the density of Fusarium oxysporum in soil, and the yield and quality of watermelon. Results
showed that both biogas slurry and water treatment combined with mulching and heat suffocation for 20 d could reduce the
number of the pathogen significantly, and the reduction was more pronounced for the treatment with biogas slurry. During the soil
treatment, the soil temperature of biogas slurry and water treatment was significantly higher than that of control. Application of
biogas slurry significantly slowed down fusarium wilt explosion in the field. The fusarium wilt disease incidence in the treatment
with biogas slurry was significantly lower than those in water treatment and control within 45 d after transplantation. After
blossom period, the incidence increased greatly in all treatments, and no significantly difference was observed between the biogas
slurry treatment and the control. However, the fusairum wilt disease index was significantly lower in biogas slurry treatment than
those in control and water treatment. Compared with water treatment and control, the total fruit yield, merchantable fruit yield and
vitamin C content in the fruit were greater in the biogas slurry treatment. The nitrate content and sugar content in the fruit was
lower in biogas slurry treatment than those of control. Therefore, pretreatment of continuous watermelon cropping soil with
biogas slurry could effectively increase fruit yield and quality and slow down fusarium wilt explosion in field.

Key words: Fusarium wilt; Watermelon; Biogas slurry; Continuous cropping obstacle



