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Effect of Molasses Alcohol Wastewater and Fertilizer Matching Application on
Banana Yield and Soil Fertility

WU Dai-dong' ,SU Zu-xiang' ,MOU Hai-fei' , LIN Qian' , WEI Shao-long' ,PANG Chaoc-an? ,LIU Jie-yun' ,LI Xiao-quan' ,ZHANG Jin-zhong'
(1. Biotechnology Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007 2. Changling Farm of Guangxi

Agriculture and Reclamation ,Shangsi,Guangxi 535514)

Abstract: The effect of molasses alcohol wastewater and fertilizer matching application on soil fertility, the yield and

economic benefit of banana were studied, and compared with conventional fertilizer. The results showed that molasses

alcohol wastewater and fertilizer matching application could increased total nitrogen, available phosphorus, available

potassium and organic matter in varying degrees, per plant yield increased 18.04%, increased additional revenue

22 261 RMB/hm®.

Keywords : molasses alcohol wastewater ;fertilizer ; banana;yield;soil fertility;economic benefit
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Table 1 Survey data of soil elements in apple orchards in Penglai of Yantai
TREHE RS & B AR HYLURA & AR AR
Soil depth PH{H Available nitrogen Available phosphorus Available potassium Organic matter Valid calcium
/cm pH value content/ (mg * kg—1) content/ (mg + kg~ 1) content/ (mg + kg~1) content/ (g * kg™1) content/ (g * kg™1)
B 8.09 164. 50 342.74 414. 50 24.78 1.94
F/ME 5.95 61. 29 20. 68 62.13 8.98 0.76
0~20 EHE 7. 40 92. 92 120. 48 175. 50 12.75 1. 29
PR 0.51 35. 44 109. 67 99.12 3.64 0.31
FRAK 0.07 0.38 0.91 0.56 0.29 0.24
B 8. 20 257.71 468. 98 414. 50 42. 87 2.38
£/ME 5.09 38.12 13.23 60. 26 4.03 0.45
20~40 SEHE 7.51 93.71 103. 23 187. 94 11. 23 1. 49
PR 0.85 61. 42 128.73 97. 67 9.37 0.46
BREK 0.11 0. 66 1.25 0.52 0. 83 0. 31

FRAE L AR 48 SE SR bl 3 A B3R 40 4 AR e X 15
AR 0~20 e HJEREE AR S BHAT 09 WEH
AT YR SR A R B E H B R (85 mg/kg) , 33 %0 IR
el & R E AR (<70 mg/ke) s H 67 % RS &8 A
(50 mg/kg) » F7 7E B i) SR B Wk Uk XU , 25 5 18 LK 1A
BB I RS K s 3 A R S B 60%
) SR A Bl B B A A8 R K (> 150 mg/kg) 27 %0 Y
SR & AR B R K (<K100 mg/ke) s Xt F HIEA VLR S &,
IUE T%RIRE X C1.5%)  BR TTA EE R AR
FRER R L EAVR S EEE 15X b, RiFikE]
5% ~8% , Mz X 35 bE 0~20 cm +EA VRS BT
PIE R 1. 28%,7E 20~40 cm )2 N 1. 12%, B 1Z% H
X HEA PR & B . F ARSI AL
Bz R R EARVERREN EER
A& BT R ER 87T RE R T 1 g/ke
F)HIEEESEOR, e TR R E W & EZR UL
FRSRRE 200~300 mg/ke)™, HA,FE 1 B HiZH X
SR ] + 8T R AR 7 R BRI U BN [ SR e i AE 7K 7
FERRES. Wi, R4 R K 50 SR 5, #l E &
PH AT AC B, SC B R b B AR E AL A EE MBS
B,

SRS, L3 pH B 5B A AR AL
HEBRERBERMEX, 5SERETER B EEMX,
HE—EJLE N A RS 58 pH E A R Tiem L5
RABE IR A R SN PR RS B, FakARY
W R B, 24 + e M A, 45 5 Bl bk %, 7 — e VB R N
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Table 2 Survey data of fruit qualities in apple orchards in Penglai of Yantai
WH T e B E [i:35:3 BIR 1L AR &
Ttem Hardness/ (kg + cm™2) Sugar/ % Acidity/ % Sugar-acid ratio Protein content/ %
& AfE Maximum 10. 53 17.13 0.48 65.42 0.41
/M Minimum 7.47 12. 37 0. 24 34.11 0.18
SFH{E Mean 8.74 14. 90 0.32 48. 55 0.24
#RMEZE Standard deviation 0. 90 1.43 0.07 8.35 0.06
Ap 5 A% Variable coefficient 0.10 0.10 0.23 0.17 0.25
= e =
*x3 “BTERERRR
Table 3 The standard condition of ‘Fuji’ apple
WE [53; 3 W BE [:3::3 BER L —&R TEHR
Item Hardness Sugar Acidity Sugar-acid ratio  The first class fruit The second and third class fruit
LR FE % The number of qualified orchard/ 4~ 15 10 10 9 5 10
KH% il Percent of pass/ % 100. 00 66. 67 60. 00 60. 00 33.33 66. 67
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I 4 AT, A BB S 2R SR B R IR Y
RIEMEKER Ul A HLEA (AT LU L5 57
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R EREREA 25 B ORG-S RS & T
HBFFE ORI T B AR S AT R A T o [RIA
HEFCET I 2 A8 5 0] A R SR S R AU AR

Rt R Z AR R E . W3R 5 AT SR EH R
B 20~40 cm K pH HE B F MK, 3ERBE
5 20~40 cm +HERA BB B 2 0 3 IEARSC, SERNE
FRILS 20~40 em +HEHIAMA R BFIEMR, 5HK
PREBEMRBERML, HEMCHA R, KPR
— BRI A8 M, SR dh BROT #1181k, R EFRITR
& B A E— BB N A 2R R &R, AN E
HroeRM, AR S R B AR TR RLEE. 5

RERIIX 2 MEBHELRR, AU SERI AR Sh, SR B R KA R L, B 403 R & Fh i s
KT — BB R PRI 3 L 1 SABOIR BT L 7K R 58 4644 o U LR
TEArBFER] 2 LR R A IERE BRI RS EBORFURE S ERIESED
x4 ERBAMLTEEFHEXRY

Table 4 Correlation coefficient between fruit qualities and soil elements

+J2Z 0~20 cm The soil with 0~20 cm depth
AR AR AR HHLR

+JZ 20~40 cm The soil with 20~40 cm depth
T+RHEF

H i RS H i HRA AR AR AL RS
Sail layer factor ; 1 Valid Valid Valid  Organic Valid ; 1 Valid Valid Valid  Organic Valid
P vatue nitrogen  phosphorus  potassium matter calcium P vatue nitrogen  phosphorus  potassium matter calcium
T# & Hardness —0.15 0.24 0. 00 0. 26 0. 24 —0.41 0.22 —0.12 —0.37 —0.07 0.07 0.15
BEE Sugar —0.19 0.33 0. 09 0.33 0.15 —0.12 0.02 0.22 0.16 0. 30 0.18 0. 04
BRI Acidity —0. 36 0.33 0.37 0.19 0.28 —0.09 —0.13 0.27 0. 39 0.15 0.28 0.26
A~
EHE AR 0. 06 —0.14 —0.16 —0. 21 0.15 —0.41 —0.08 —0. 30 —0. 27 —0. 48 —0.08 —0. 24
Protein content
o 3
x5 ¥RBRMETERFHREXRE
Table 5 Partial correlation coefficient between fruit qualities and soil elements
4 )2 0~20 cm The soil with 0~20 cm depth 4 )2 20~40 cm The soil with 20~40 cm depth
+EHT H i A R EeE G AHLB BRI H i HHA R HEH AHL BRI
Soil layer factor ; | Valid Valid Valid ~ Organic Valid ; | Valid Valid Valid  Organic Valid
pH value nitrogen  phosphorus  potassium matter calcium pH value nitrogen  phosphorus  potassium matter calcium
1E B Hardness 0.42 0.24 —0.11 0.33 0.16 —0.51 0. 05 0.07 —0.15 0. 06 0.10 —0.01
{3 Sugar —0.00 0.08 —0.27 0.22 0.18 0. 00 0.32 0.068 0. 05 0.19 0.01 0. 09
BRI Acidity —0.31 —0. 039 —0.12 —0.15 0.13 0.24 0. 38 —0.43 0.63* 0.17 0.24 —0.22
ﬁ@l‘t . 0. 27 0.01 —0.10 0.32 0. 06 —0.21 —0. 36 0.67* —0.80* * —0.18 —0.33 0. 26
Sugar-acid ratio
ﬁﬁﬁﬁﬁ 0.45 0. 34 0.24 —0.23 —0.18 —0.59 —0.75* —0.32 —0.31 —0.32 0.54 —0.24
Protein content
. P<<0.05,
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Analysis of Soil and Fruit Qualities in Apple Orchards in Penglai of Yantai

ZHANG Yu-qi'"**,GU Zhen-xi' , LIU Huijun' ,ZHANG Zhong-lan' ,LIU Xin-cheng'
(1. Yantai Institute, China Agricultural University, Yantai, Shandong 264670; 2. Institute of Environment and Sustainable Development in
Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081; 3. Key Lab of Energy Conservation and Waster Treatment of
Agricultural Structures, Ministry of Agriculture,Beijing 100081)

Abstract: Taking ‘Red Fuji’ apple as materials, the soil nutrient status and fruit qualities in 15 apple orchards were
investigated and analyzed. The results showed that soil in main of 15 orchards was slightly alkaline. The achieved rate of
available N,available K and available Ca were high,while organic matter was low,and the content of available P largely
exceeded the standard. Fruit qualities basically met the standards,but the rate of primary fruit was low. In the analysis of
correlation and partial correlation,soil elements and fruit qualities had correlation in different degrees,especially between
apple qualities and soil available N,available P and pH value in the depth of 20~40 cm. Less application of P fertilizer
and more application of organic fertilizer should be taken to improve the soil organic matter and to establish orchards of
high grade.

Keywords : Penglai area; ‘Red Fuji” apple;soil nutrient contents;fruit qualities
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