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1
1.1
(19°48'N
109°0'E) 23~24°C
1417.8 mm
80% 0~40cm
pH 5.02 15.10 g/kg 189.83
mg/kg 13.45 mg/kg 191.91 mg/kg
1.2
1.2.1 “ 1907~
1.2.2
(N 46%) (P,Os 12%)
(K,0 60%) (N 1.2% P,052.4%
K,0 1.4% 45%)
1.2.3
(1L) D- 20.0g L- 20¢g 20.0
g K,HPO,1.0g KC10.5g MgS0O,0.5 g Fe-Na-EDTA
001 g 121 C 20 min
1.0g 05¢g
0.3 g Na,B,0;+ 10H,01.0 g 10% (V/V)
pH 3.8~4.0
LB (1L) 10g 20g
20g NaCl20g NaOH pH 7.0 121 C
20 min
(1L) S5g 10g
20 g KH,PO,1.0g MgS0O,0.5¢ 0.033 ¢
0.1g 121 C 20 min
1.3
1.3.1 2015 9
2017 10
4
(T1) 20%
(T2) 30% (T3)
40% (T4) 2 m><
2m 50 200 m?*(4 m><50 m)
30 cm 40 cm
3
1
11

Fz1 ZREBHNEMLERE
Table 1  Fertilization information of different treatments
(kg/hm?) (kg/hm?)
(kg/hm’ N P,0s K0 N P05 K0
T1 0 0 0 0 540 552 720
T2 9 000 108 216 91.5 432 336  628.5
T3 13500 163.5 327 136.5 376.5 225 583.5
T4 18 000 216 432 180 324 120 540
1.3.2
3
0~20cm 1
3 2 mm
4°C
1.3.3
1/2
(TYS-A)
1.3.4
1:500
16 C
1.4
14.1
28 C 96 h LB
30 °C 24 h
28 C 72 h
(cfu)
B/F B/F
1.4.2
221 1:1
(TD-45)
1.4.3
7d
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5
= / x100% (1)
1.4.4 Excel 2007
¢ 2
= xJex(100%— Y100% 2.1
)
k ( T4 Tl T1
2490 ) 22.17% T2 T3 T4
1.5 T1 14.43% 24.06%
IBM Statistics SPSS 22.0 23.49%
LSD(P<0.05)
PCA Z
*2 FREABAHBERLLGINEEERKE N
Table 2 Agronomic characters of bananas under different treatments
(cm) (cm) (cm) (cm) SPAD
T1 19.58 £1.24b 17.33+1.49b 107.33+6.92 a 41.33+1.60 a 63.62+1.71a
T2 20.92+0.93b 19.83+£1.77 a 105.17+5.58 a 42.67+4.50 a 6292+ 1.19a
T3 21.33+1.11b 21.50+2.29 a 105.67+£9.77 a 42.00+4.43 a 63.57+0.79 a
T4 23.92+1.79 a 2140+1.70 a 111.67 £6.47 a 4433 +2.69a 6223 +1.32a
(P<0.05)
2.2 3 T2 T3 T4 T1
T2 T3 T4 Tl
1 28.83% 31.47% 26.68%
(TDH T4 T1
26.17%
T1 T2 T3 T4 T2 T3 T4 T1
32.91% 37.68% 27.13% T3
31.39% T4
Tl T2 T3
T4 3 40%
3
=600 a (A) s 001 a B)
- 50F m‘_’ 50r
& 4o be . b i 40p ’ b b
ié ! H E ! |—X—‘ |—X—‘
# 201 ﬂ # 20p |—X—‘
\_% 18 | | | | % 1(; | | | |
T1 T2 T3 T4 T1 T2 T3 T4
Ak AL
( P<0.05 )

1 FEANBERILINEEFRZERABENZINA. F—F;

Incidences of banana wilt disease under different treatments

Fig. 1
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z3 TEABHNEBKLGINEESEZMN
Table 3 Banana yields under different treatments
kg/ ) (t/hnr’) kg/ ) (t/h)
T1 19.08 £2.17 a 2274+191b 17.83£0.94b 2227+1.18¢
T2 1844+ 137 a 2931+1.84a 19.83 +1.73 ab 31.39+£2.75b
T3 1743 +1.80a 2991+091 a 18.33+1.64b 2978 +2.68b
T4 1897+ 1.30a 28.82+194a 22.50+0.35a 38.15+0.60 a
4 TI 30%~40% 2.3
(T3 T4 ) 5 T3 T4
T4 T3 pH TI T2 30%  40%
Tl T3 T4
T4 TI T2 (T1) ™ T3
Tl T1 T4 5.63% 14.50%
8.94% 40% 19.55% 30%  40%
T T3 T4
%4 FRANESE LHNEESROLM Tl
Table 4 Banana qualities under different treatments 3.67% 10.10% 10.05%
%) %) 53.18% 67.59%  105.26%
Tl 852+0.10a  21.07£057a  1.79£0.07b 5.74% 11.62%  14.98% T4
T2 8.24 +£0.22 ab 20.47 +£0.41 ab 1.66 0.03b 741
T3 8.07+021b 19.60+0.43 b 1.69+0.07b 147.02 mg/kg T3
30% ~ 40%
T4 6.97+0.12 ¢ 20.33+0.47 ab 1.95+0.07 a
x5 FAEEBNEBERILLIMEERLIZELFERMZIE
Table 5 Basic soil chemical properties under different treatments
pH (g/kg) (mg/kg) (mg/kg) (mg/kg)
T1 4.18+0.06b 12.07+0.31b 99.66 £2.12 ¢ 3.61+0.16d 127.86 £1.63 ¢
T2 420+0.06b 12.75+0.06 b 103.32+£1.99b 553+0.04c 135.20 £ 6.94 be
T3 4.83+0.24a 13.82+0.62 a 109.73 £0.82 a 6.05+0.11b 142.72 £ 2.13 ab
T4 4.79+0.20 a 1443 +£022a 109.68 £ 0.22 a 7.41+0.04 a 147.02+2.49 a
2.4 T2 T3 T4
Tl 13.45%  32.76%
241 29.31% T2 T3 T4
A TI 45.50% 59.50%  64.50%
Tl
Tl
3 T2
T3 T4 T1 243
4138% 4337%  34.68% 2C 4
T2
242 T3 T4 Tl
B 1 17.07% 39.02%  85.37% T3 T4
Tl 27.84%  28.91%
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T4
3 B/F
B/F
2.4.4 (B/F) 2.5
2 6
T1 B/F ( )
B/F
T1 T2 T3 T4 B/F
96.87% 215.72% 263.12%
T4 B/F
32.11 50.52 B/F
140+ (A) oTleT2oT3mT4 120+ (B)
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Fig. 2 Populations of soil fusarium (A), fungus (B) and bacteria (C) under different treatments

Ro6 BFEMERABESLRBAMRLEBEYRERES

Table 6 Correlation coefficient matrix between disease incidence with soil physiochemical properties and microbial

pH
-0.476 -0.598" -0.720" -0.724" -0.750" -0.615" 0.887" 0.926™
* ook P<0.05 P<001
( 3B)
( 3A) T1
PCl1 PC2 84.93%  7.49%
T1 PCl1
PC2 PCl1
T2 T3 (23]
T4
T3 T4 T3 T4 PC1
pH PC2
5 3 PC1
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Fig.3 Cluster analysis by populations of soil microbial (A) and PCA analysis(B) of different treatments
40%
PC1 (-0.784™)
4 3
Tl T2
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T4 T3 T2 TI
[29]
3 Guo PY
pH [31-32]
[24]
[25-26] 1271
20% ~ 40% 137301 5 3
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40%
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Effects of Partial Substitution of Chemical Nitrogen with Organic
Fertilizer on Banana Production and Soil Properties with Serious
Disease Incidence

WANG Yiming', LAI Chaoyuan', ZHANG Hangin', RUAN Yunze', ZHAO Yan', WANG Beibei'"
(Institute of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: Partially replacing chemical fertilizer with organic fertilizer is the inevitable trend in guiding the rational
fertilization, maintaining soil sustainable utilization and ensuring agriculture sustainable development in China. This study
investigated the effects of partially replacing chemical nitrogen fertilizer (CNF) with organic fertilizer on the yield, quality and
wild disease incidence of banana as well as soil microflora in order to provide theoretical basis for reducing the usage amount of
CNF in the banana production. Four treatments were designed: T1, conventional CNF; T2, 20% of CNF replaced by organic
nitrogen fertilizer (ONF); T3, 30% of CNF replaced by ONF; T4, 40% of CNF replaced by ONF. The growing conditions, disease
incidence, yield and quality of banana, the nutrients and the amount of culturable microbial in soils were measured. The results
showed that 20% to 40% of CNF replaced by ONF could meet the normal growth need of banana. Moreover, compared with T1,
the substitution treatments (T2, T3 and T4) significantly increased the banana yield, meanwhile significantly reduced the disease
incidence of banana fusarium wilt. In addition, the substitution treatments enhanced the contents of soil organic matter, available
nitrogen, phosphor and potassium and mitigated soil acidification, which were all significantly negatively correlated with disease
incidence. Furthermore, the quantities of culturable soil fungi and culturable fusarium were reduced, which were significantly
positively correlated with disease incidence, and the quantity of culturable soil bacteria and B/F ratio were increased in the
substitution treatments, principle components analysis showed that T4 and T3 treatments had the highest soil qualities, followed
by T2, and T1 was the lowest. In conclusion, 30%-40% substitution treatment is optimal in promoting soil quality and improving
soil microbial community structure for banana production.

Key words: Organic N; Inorganic N; Fusarium wild disease; Soil microbial
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