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Effects of Ratio of Organic Fertilizer Nitrogen Input on Banana Growth and Main Quality
LI Yuesen, WU Shuijin, ZHANG Shuai, LIN Baomei, LI Haiming, QIU Shanlian”
(Subtropical Agriculture Research Institute, Fujian Academy of Agricultural Sciences, Zhangzhou, Fujian 363005, China)

Abstract: To explore the effects of different proportions of nitrogen substitute by organic fertilizer in total nitrogen input on
banana growth and main quality can further reveal the correlation between different fertilizer supply modes and banana growth
main quality, and provide theoretical support for finding the optimal ratio of nitrogen substitute by organic fertilizer. Banana
continuous cropping experiment was conducted at the observation and monitoring site of Zhangzhou National Soil Quality Data
Center in Fujian for consecutive years, no fertilizer was applied in the control (CK), while N 630 kg/hm? was applied in other
treatments. Commercial organic fertilizer (MN) was used to replace inorganic fertilizer nitrogen (CN) in different proportions
according to the percentage of organic fertilizer nitrogen in total nitrogen input, namely M0 (3/3 CN), M1 (2/3 CN+1/3 MN) and
M2 (3/3 MN), then the effects of different MN substitution on banana growth and main quality were compared and analyzed. The
results showed that: 1) MO and M1 maintained high growth potential, with shorter growth period and significantly higher yield
than M2. The higher MN substitution significantly restricted the growth of banana plants and fruits. 2) MN substitution improved
the storage quality and flavor quality of banana. The higher MN replacement, the faster banana color change rate and the longer

the shelf life. At the same time, soluble sugar content of ripe banana fruit was increased, and the ratio of sugar to acid was

ORAIHE : FSE A998 B R 50 o Wi W I 35 B (2X02S140103)FIHE 248 40l BBy A AR R H (AA2018-11) %8,
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increased significantly. 3) Soil nitrogen content was significantly correlated with the formation of banana flavor and quality.
Soluble sugar content and sugar-acid ratio of the ripe banana fruits were extremely significantly or significantly negatively
correlated with soil nitrate nitrogen and ammonium nitrogen contents. Banana titratable acid content and soil nitrate nitrogen
content was significantly positively correlated. The higher available nitrogen content in soil, the lower banana sugar content, the
higher soil acidity and the lower banana flavor quality. 4) Most volatile components in ripe banana fruits were esters, which
accounted for 93.36%-98.66% of the total volatile components. M1 had the highest contents of 10 ester compounds, including
isobutyl acetate, ethyl butyrate, ethyl isovalerate, isobutyl isobutyrate, 2-methyl propyl butyrate, isobutyl isovalerate. The ester
and isoamyl isobutyrate were significantly higher in M1 than other treatments, while the content of isoamyl acetate and alcohol
compounds was lower in M1. In summary, under the general level of soil basic fertility, especially when soil available nitrogen
content was low, a large proportion of MN replacing CN could significantly limited the growth of bananas, reduced banana yield,

but improved banana storage quality and flavor quality. Under the normal fertilization level, to maintain a higher banana yield and

quality and a suitable growth cycle, 1/3 of organic fertilizer nitrogen input ratio is the better fertilization method.

Key words: Banana; Organic fertilizer; Nitrogen; Growth; Quality
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Table 1  Effects of different fertilization treatments on banana growth

Ay Qb7 R (cm) 25l (cm) B =14 (cm) 18] =11 FE (cm) B R

2018 CK 2454 +2.08 bB 49.7+1.53bC 132.0 + 4.00 bB 51.0+1.00 cB 23.6 £0.47 bA
MO 267.3 £2.05 aA 61.3 £4.52 aA 146.2 £ 0.58 aA 62.3 £0.58 aA 24.3 £ 0.58 abA
Ml 259.3 £9.45 aAB 58.7+2.31 aAB 140.7 £ 3.06 aA 60.5 £ 1.52 aA 24.0 £ 0 abA
M2 247.2 +2.08 bB 53.4+2.52bBC 132.0 £ 3.46 bB 55.5+6.10bB 25.0 £1.00 aA

2019 CK 228.6 +2.52 cC 41.3+4.32cC 120.3 £ 4.04 cB 455+1.43cC 21.0£1.00 bB
MO 266.7 +3.06 aA 62.3£0.58 aA 149.0 + 4.58 aA 62.7+0.53 aA 23.7+£0.58 aA
M1 264.0 + 6.08 aA 63.2+0.58 aA 138.7 £ 2.08 aA 63.6 £2.76 aA 24.0 £ 0 aA
M2 242.3 +2.08 bB 51.3+1.54bB 129.3 +2.31 bB 57.4+1.38bB 24.0 £ 1.00 aA

T SRR/ NG SRR s A B ] 22 57 3k P<0.05 B /KF, KRG FREAR RIS 7R AL LR 22 5k P<0.01 BFKF-, FER.

2.1.2  AFREACEE AL TR A
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Table 2  Effects of different fertilization treatments on banana growth periods
Ly b3 fE I (d) BRI (d) R AR (d) 2 EFM)

2018 CK 246.5+1.53 aA 333.7+6.27 aA 85.5+£0.58 aA 336.5+1.42 aA

MO 2343+ 1.15dC 314.4+3.12dD 76.4 £0.58 dC 3243+1.12dC

Ml 238.4+0.58 cC 319.5+2.18cC 78.0 £ 1.00 cC 328.4£0.55¢cC

M2 242.0 £2.00 bA 326.5+0.58 bB 81.7£1.15bB 332.0+ 1.88 bB

2019 CK 260.4 £ 1.15aA 345.3+£2.08 aA 88.7+2.52 aA 350.4 £ 1.10 aA

MO 233.0+1.00 dC 313.5+1.17dC 77.6 £1.53 cC 323.0+1.00dC

M1 237.4+1.15¢cC 321.0+11.00 cB 79.5+1.62 ¢cBC 3274 +£1.11cC

M2 2547+ 1.16 bB 334.7+5.16 bB 83.8£0.58 bB 3447+ 1.12bB

3 FEERLENEE~ SR
Table 3  Effects of different fertilization treatments on banana growth

g0 sl RAE K (cm) A5 Bl (cm) R EL(T) U (g) bk i (kg)
2018 CK 154+ 0.15cB 11.3+£ 0.10cC 16.4£0.58 bB 123.1 £3.05dD 16.3+£0.45cC
MO 15.7 £0.06 bA 13.6 £0.17 aA 18.2+0aA 152.8 £4.34bB 24.4+0.75 aA
Ml 16.5+0.23 aA 13.4 £ 0.39 aA 17.7 £ 1.58 aA 161.7 £2.61 aA 254 +£0.78 aA
M2 15.8+0.15bA 12.5+0.15bB 16.0 £ 0 bB 139.4£2.19 cC 20.4+0.38 bB
2019 CK 12.8 £ 0.20 dD 10.1 £0.20 dD 13.7+0.58 bB 112.1 £4.48 dD 11.2+0.48 cC
MO 16.7 £0.26 aA 13.1£0.06 bB 18.0 £ 0 aA 157.7 £2.08 bB 26.2+0.74 aA
M1 15.7£0.21 bB 13.9£0.05 aA 18.0+ 0 aA 166.9 £ 0.42 aA 26.8 £0.47 aA
M2 14.7+£0.36 cC 12.1£0.40 cC 17.0 £ 1.00 aA 140.0 £ 4.00 cC 21.3+1.58 bB
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Fig.l1 Effects of different fertilization treatments on storage quality of banana
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Table 4 Correlation between soil nitrogen content and banana soluble sugar, titratable acid, sugar-acid ratio
TR i I E R WERR L
TR ZRE(r) BEMAF(P) AHREZR () BEMEAKT-(P) AR BFEHAKT(P)
£ —0.145 4 0.652 1 0.207 6 0.5174 —-0.169 6 0.598 3
SR -0.579 1 0.048 5° 0.386 3 02148 -0.5476 0.065 5
AR -0.899 7 0.000 17 0.658 3 0.019 9" -0.856 7 0.000 4™
T ¥ IR GRS P<0.05 HIl P<0.01 BV LIRS S HAR AN . AIRERR . BERR LLIERIT 2019 45
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Table 5 Contents of main volatile components in mature banana fruits under different fertilization

V£ 5 LSy Jiti A A2k
CK MO M1 M2
[liES L5 T B 9.59+123b 1225+2.16a 12.65+208a 9.88+1.17b
TR g 134+020¢ 1.78+0.11 b 4.11+0.28a 245+£022b
IR T Mg 2.41£0.32 be 2.71£0.25 ab 217+0.19¢ 296+034a
I-H B 1R T e 1440+ 147 a 8.61 £0.78 ¢ 7.57+0.53 ¢ 11.09+1.09 b
S B 0.16 £ 0.05d 0.29 £ 0.04 ¢ 0.85+0.09 a 0.44+0.07 b
LR 5 1% g 32.24+2.88a 30.29+2.36a 30.70 £2.54 a 31.52+294a
S TR T R 0.36 + 0.06 ¢ 0.56£0.07 b 0.69 +0.07 a 0.50£0.04 b
s+ TR T IR 0.05+0.00 b 0.07 +0.00 a 0.08+0.01 a 0.08 +0.00 a
THR-2-H JE P R 5.12+0.29 be 6.57+0.30 ab 729+043a 5.97+0.32b
TR T W 1.79+0.18 a 1.65+£0.22a 1.91+020a 239+028a
TR 2-F 36T g 0.12+0.04 b 0.20+0.04 a 0.19+0.03 a 0.11£0.02b
SRR S T BR 1.00£0.13b 1.48+0.18 b 203+0.17a 1.35+0.12b
TR 2-1% e 3.50+0.33a 2.63+£024b 2.48+020b 3.49+031a
SR T TR 0.44+0.02 b 0.42£0.00 b 0.61+0.05a 0.63+0.04 a
TR S R 12.98+1.06 a 1232+ 0.98 a 1239+ 1.32a 13.12+1.05a
2-H LT RR-3-H I T Hg 0.20+0.01b 0.33+0.042 0.25 £ 0.03 ab 0.20+0.02 b
SR 7.68+0.33b 9.01+0.37a 8.87+0.26a 8.60+031a
TR C R 0.23 +0.05 a 0.23+£0.02a 0.18£0.05b 0.18£0.03 b
TR 1-H RO PR 0.33+0.03a 0.26 + 0.04 a - -
3-HIE TR C g 0.20+0.02b 0.20£0.02b 0.29+0.04 a 0.27+0.02a
LR 5 I g 0.19+0.02a 0.18+0.02a - 0.11 £0.03 b
IR LR N A 234+022a 1.32+0.16 b 1.14+0.12b 1.32+0.10b
IECROER - - 0.05 £ 0.00 -
BEdE-2-3 T BRI - - - 0.27 + 0.02
5 TR S IR - - 2.08+0.19 -
E YR S I T 0.05 + 0.00 - - -
1-H 3% 2 18 T i 0.10+0.01 a - 0.07£0.00 b -
A1t 96.83 +0.87 a 93.36+0.75b 98.66+0.97 a 96.91+0.78 a
2 5-FH 32 - B 0.21+0.04a 0.13+£0.02b 0.13+0.02 b -
2-BE i - - - 0.17 £ 0.04
2,4~ F 36313 - - 0.11 £0.03 a 0.06 + 0.00 b
&1t 0.21+0.042 0.13+0.02b 0.24+0.02a 0.23+0.03 a
fi 2 2-F 1 2.18+024a - - 2.17+0.18a
3-F -4 - - 0.05 + 0.00 -
JjE-5-3 5 - 1 -1t - - - -
A1t 2.18+0.24a 0 0.05+0.00 b 217+0.18a
FoAts 2-F JE-1,4-C0 0 0.15+0.03 - - -
1E O - 0.07 £ 0.00 - -
3- PP I 4 et S T 0.13+0.01b - 0.18£0.03 a 0.12£0.02b
&t 0.28+0.02a 0.07£0.00d 0.18£0.03 b 0.12+0.02 ¢
o7 U TR AR 1 438K 99.51 +0.89 93.55+0.73 99.13 +1.03 99.43 +1.35

e “ -7 FoRARGME]; R EER/NG F B Rl R A PR 22 535 P<0.05 B3 KF-
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