8 2 Vol. 8 No.2

2017 6 JOURNAL OF TROPICAL BIOLOGY Jun. 2017

- 1674 —7054( 2017) 02 — 0209 — 07

A}
( 570228)
( Musa nana Lour. ) .
pH. . 5.59%
11.01% - 3.21% 4.09% 10. 67% -
6.66% C 3.32% 2.98% ~3.93% . 2.25% ~17.07% -
5.59% ~18.64% . 25.20% ~39.20%
: S 156.6 DA DOI: 10. 15886 /j. cnki. rdswxb. 2017.02. 014
( Musa nana Lour.) N N N
1
2
3
4-5
5-7

1
1.1 23.1~24.5 C 1

17.3 C 1.1 C 7 28.4 C 40.3 C.

1 750 mm 5~10 500 mm 11 4 o
12016 - 10 -21 12016 - 11 - 04
. “ ”( MI26377010)
(1992 -) 2014 . E-mail: 726534529@ qq. com
(1963 -) : . E-mail: yuxuebiao@ 163. com



210 2017
84% 1o
1
Tab. 1 Soil background values of banana plantation
/ em . /(gekg™) /(mg * kg™") Available nutrient
p
Soil depth Organic matter P, 0, K,0 N
0~20 4.73 +0.07 a 20.49 +0.10 a 28.21 +0.41 b 45.9+1.0 a 73.77 +£2.06 a
20 ~40 4.47+0.16 b 19.37 +0.20 b 30.67 +0.24 a 43.4+0.2 b 66.50 +2.98 b
40 ~60 4.22+0.12 ¢ 18.75+0.15 b 20.99 +1.73 ¢ 28.4+1.1¢c 62.34 +2.98 ¢

0.05

Note: Values are the mean plus the standard deviation; lower case letters following the figures show difference at P <0.05 in

different soil depths

1.2 o
1.3 . N
(N 119.2 g « L™'\P,0; 60.1 ¢+ L".K,0 120.9 g = L' 56.6
ge L7 146.6 g+« L-'\pH  8.1) .
( NH,) ,HPO, KCI KNO, o
2: 1 2,
1.4 3 (N:P: k=12:6:12) (
1); (N: P: k=8 4: 8) ( 2); (N: P2 K=15: 15
15) ( 3) . 10 1 2 kg
1 9 2, 2.3 m 2.3 m
1992  «hm™’, 2014 9 . 2015 4
3 60 cm 0~20 ecm 20 ~40 ¢cm 40 ~60 cm
3 .2015 7 3 o
2
Tab.2 The amount of nutrients in different fertilization treatments kg * hm~’
Treatment N P, 0O K,O
1 597.6 597.6 597.6
2 321.8 161.4 304.1
3 483.7 259.1 481.3
1.5 <pH. N o
N C. pH  ( Mettler Toledo MP 120) ( 1: 1) pH
8
8 _ 8
’ ’ 26-
c’. 3 3 o
1.6 SAS9.0 Microsoft Excel 2007
2

2.1
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. 1 3 5.59% .
1> 2> 3. 1
2 3.27% 3 4.09% .
3) .

3

Tab.3 Effect of different treatments on the shape and yield of banana

11.01%

/em /em / (kg ™)
Treatment Finger length Finger girth Finger per hand Yield per plant
1 20.40 £0.34 Aa 12.30 £0.23 Aa 16.74 £0.31 Aa 29.04 £0.36 Aa
2 19.86 +0.36A Bab 11.74 £0.31 ABb 16.32 +0.43 Aa 28.12+0.35 Bb
3 19.32 +0.70 Bb 11.08 +0.41 Cc 16.22 +0.24 Aa 27.90 £0.51 Be

0.01 0.05

Note: Values are the mean plus the standard deviation; the upper and lower case letters following the figures represent differ—

ence at P <0.05 and P <0.01 respectively in the same soil depth similarly here in after

2.2 C C
o 4 N C

3< 2< 1. 3 1 N C 10.67% 6.66%

3.32% . 2 3 9.82% 3.77% C 1.40%
o3
Co
o 1 2 3
o | 2. 3
o 1 C 3 o o
4

Tab.4  Effect of different treatments on the fruit quality of banana

/(mg * mL™") 1% C/(mg-g™)
Treatments Protein Soluble sugar Vitamin C
1 15.56 +0.51 Aa 21.78 £0.17 Aa 83.49 £1.17 Aa
2 15.44 +0.42 Aa 21.19 £0.20 Bb 81.94 £0.30 ABb
3 14.06 +0.25 Bb 20.42 +0.09 Ce 80.81 £0.53 Bb
2.3 o
0~20 cm 20 ~40 cm 40 ~60 cm 1
3 2.98% 3.93% . 1 2 1
38%; 20 ~40 cm 1.86%; 40 ~60 cm 1
2 0~20 cm 1. 3
40 ~60 c¢m 1. 2 o
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Tab.5 Soil organic matter content in different treatments

/em Soil depth

Treatments 0~20 20 ~40 40 ~60
1 24.85 +0.41 Aa 22.24 +1.04 Aa 20.90 £0.94 Aa
2 24.51 +1.31 Aa 21.94 +0.37 Aa 20.78 £0.12 Aa
3 23.92 +0.33 Bb 21.58 £0.32 Ab 20.11 £0.26 Bb
2.4 6 0~20 cm
1> 2> 33 o 0~20 20 ~
40 40 ~60 c¢cm 3 1 3 18.64%
15.15% 5.59% - 0~20 20 ~40 cm 1 23 o 2
3 : 0~20 em 2 3 2.14%;
20 ~40cm 2 3 1.20%; 40 ~60 cm 2 3
1.53% . 2 3 0~20 cm 20 ~40 40 ~60 cm
6
Tab.6  Available soil phosphorus content in different treatments
Jem Soil depth
Treatments 0 ~20 20 ~40 40 ~ 60
1 110.63 £1.15 Aa 99.37 +6.52 Aa 71.59 +4.64 Aa
2 95.24 +0.98 Bb 87.33 +0.32 Bb 68.84 +0.57 Aa
3 93.25 +0.79 Be 86.29 +0.37 Bb 67.80 £0.55 Aa
2.5 7
1. 0 ~60 c¢cm
o 0~20 20 ~40 40 ~60 cm 1 3 25.20% 39.20%
28.40% 2 3 1.26% 7.61% 2.99% . 1
2 o 1
2, 3 1
7

Tab.7  Available potassium content in different soil treatments

/em Soil depth

Treatments 0~20 20 ~40 40 ~ 60
1 155.1+£1.1 Aa 136.1 +0.7 Aa 105.0 +3.5 Aa
2 125.4£1.3 Bb 105.2 £0.7 Bb 84.2+2.5 Bb
3 123.9+£1.7 Bb 97.8 £2.7 Ce 81.8+1.2 Bb
2.6 8 N N
K 1 2 3
o o 0~20

20 ~40 40 ~60 cm 3 1 3 15.76% 2.25% 17.07%
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2 3 2.68% 1.06% 2.30%. 0~20 40 ~60 cm
23 1 23 o

8

Tab.8  Soil alkali hydrolizable nitrogen content in different treatments

/em Soil depth

Treatments 0~20 20 ~40 40 ~60
1 127.71 £0.53 Aa 97.38 +1.87 Aa 90.96 +1.58 Aa
2 113.28 £1.07 Bb 96.25 £2.61 Aa 79.49 £1.82 Bb
3 110.33 £4.85 Bb 95.24 £2.27 Aa 77.70 £6.57 Bb
2.7 pH 9 12 pH
1 pH o pH o 0~20 20 ~40 ¢m
12 3 pH 1 2 o 40 ~60 cm 3
o 0~2020~40 40~60 cm3 1 3 pH
0.42 0.37 0.05- pH
1 3 pH o
9 pH

Tab.9  Soil pH in different treatments

/em Soil depth

Treatments 0~20 20 ~40 40 ~60
1 6.48 £0.05 Aa 6.00 £0.08 Aa 5.14 £0.07 Aa
2 6.41 +0.05 Aa 5.77 +0.12 ABb 5.13 £0.09 Aa
3 6.06 +0.12 Bb 5.63 +0.07 Bb 5.09 £0.04 Aa
2.8 N
N G (xl) . (xz)\ (xz)\
(x,) pH( x5) (y1) ~ (7) (y3) C(,)
( 10). . . .
C Y o
2 13 i 4
1 2olyt =il
E=— >
Y Y N i; ¥i
(1) (7.) () C(ys) 15.89%

13.53% 27.87%  28.57%
C
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Tab. 10  The optimal regression equation of the soil nutrients with yield and fruit quality of banana

Banana index Regression equation
Yield per plant y, =18.399 68 +0. 348 48, +0. 249 78x, —0. 048 17x, +2. 134 289x, 2. 488 882x,
Protein ¥, =5.123 2 +0. 277 82x, +0. 059 51x, +0. 030 83x, —0. 379 72x,
Soluble sugar ¥, =20. 048 15 +0. 063 88x, —0. 374 69x,
C Vitamin C ¥, =66.363 19 +0.298 08x, —0. 091 36x, +3. 295 72x;
Tx, %, x x, xs  pH

Note: x,: organic matter; x,: available nitrogen; x,: available phosphorus; x, available potassium; x5: pH

3
5.59% .
11.01% 3.21% 4.09% . RN 18
10.67% 6.66%
C 3.32% = .
. C
10
16 -18 19 -20 R . . 3
pH 21 . 22 .
pH 21 22
23 24
2.98% ~3.93% . 2.25% ~17.07% 5.59% ~18.
64% - 25.20% ~39.20% 11.48% ~21.28% .
45.91% ~73.12% - 224.02% ~292.14% . 213.30% ~238.01% .

1 . E— D . : 2010.
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Effects of Biogas Formulated Manure on Yield and Quality
of Banana and Soil Quality

GAO Liu YU Xuebiao LI Ran YANG Qingging CUI Xibo LI Siyuan WANG Pai

( School of Environment and Plant Protection Hainan University Haikou Hainan 571000 China)

Abstract: Biogas slurry was used to prepare a formulated manure to apply to the banana to determine its effect on
yield fruit quality and soil properties of banana in Hainan. The results showed that the biogas slurry formulated
manure improved the yield and fruit quality of banana the laterite soil the pH of acid soil and the soil nutrient
content. Compared with the conventional fertilizers this formulated manure increased the fruit length by 5.59%
the finger girth by 11.01%  the number of hands by 3.21% the yield per plant by 4.09% the protein content
of banana fruit by 10. 67% the soluble sugar content by 6. 66% the vitamin C by 3.32% the soil organic
matter content by 2.98% - 3.93% the alkaline hydrolizable nitrogen content by 2.25% —17.07% the a—
vailable phosphorus by 5.59% -18.64% and the available potassium by 25.20% —-39.20% . The formulated
manure improved not only the crop yield and fruit quality but also the soil regime of the banana plantation. This
study provides reference for further development and promotion of biogas slurry manure and its use in improving
soil properties in Hainan.

Keywords: Banana ( Musa nana Lour.) ; biogas slurry formulated manure; soil quality; fruit quality



