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Efficacy of humic acid alkaline liquid fertilizer on banana
growth and mechanism
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Abstract: [Objective] To reveal the effect of humic acid alkaline fertilizer on banana growth and its
promotion mechanism, and provide a theoretical basis for the development, popularization and application of the
humic-acid alkaline fertilizer. [Method] Banana pot experiment was carried out. Banana biomass, soil
microorganism, enzyme activity, root activity, soil nitrogen and phosphorus nutrient content were measured to
identify the efficacy of humic acid alkaline liquid fertilizer. [Result] Compared with conventional compound

fertilizer and non-humic-acid alkaline liquid fertilizer, humic acid alkaline fertilizer could promote banana
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growth and biomass, increase root activity. The soil urease and acid phosphatase activities, soil mineral nitrogen
and available phosphorus content, number of bacteria, fungi and actinomyces increased obviously. Leaf area and
biomass increased by 50100 cm” and 10%-21%, respectively. The root activity increased by 89%—188%. Soil
urease and acid phosphatase activity increased by 25%-91% and 2.4-3.5 times, respectively. The number of soil
bacteria, fungi and actinomycetes of humus-acid alkaline liquid fertilizer were 1.6—-14.4, 1.7-26.7 and 2.3-3.8
times those of compound fertilizer treatment, respectively. The corresponding data of the humus acid alkaline
liquid fertilizer were 3.0-10.6, 3.9-56.0 and 1.2-2.0 times of those of alkaline liquid fertilizer without humus
acid, respectively. [Conclusion] Application of humic acid alkaline liquid compound fertilizer could obviously
promote banana growth. The mechanism was that the acidic soil environment was improved by the alkaline
fertilizer and then the soil microbial diversity increased on the one hand; The humic acid increased soil urease
and acid phosphatase activities, the soil nitrogen and phosphorus nutritional status were improved on the other

hand to increase soil fertility. Therefore, the synergistic application of humic acid and alkaline liquid fertilizer is

a rational measure to supply nutrients to banana and improve soil fertility.

Key words: Humic-acid alkaline fertilizer; Banana; Root vigor; Soil urease; Acid phosphatase; Soil microbial

population
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xR 1 RERREMERERE (AF) MEEKS. M. HERMME SPAD ERYF M
Table1 Effect of humic acid alkline liquid fertilizer (AF) on plant height, stem diameter, leaf area and SPAD value of

banana
Ji[a¥ it p(BEMHEIER)/ (gL ¥k Ei/em ZH/em I A/ em? M FSPADfH
Fertilizer type Humic acid content Plant height Stem diameter Leaf area SPAD value of leaf
Comp 0 27.75+1.44bc 27.2240.60b 571.10+£8.91ab 52.52+0.73¢
AFO0 0 26.52+0.77c 28.44+0.43ab 536.12+£29.23b 56.14+1.63bc
AF1 10 29.840.51ab 28.33+0.40ab 621.23+12.29a 61.02+1.17a
AF2 30 31.63£1.06a 28.82+0.67ab 635.89+37.53a 59.87+1.13ab
AF3 50 31.26+1.17a 30.18+0.77a 625.96+30.94a 57.20+1.79ab

1) Comp: LI A NE; & b YA F I MELAF £ IR, n=6; B 7| K AE )5 49 R B B F 8 R 7 AN £5F 2% (P<0.05,

DMRT:%)

1) Comp: Conventional compound fertilizer; Data are means + SE, n=6; Different lowercase letters in the same column indicate

significant differences among treatments (P<0.05, DMRT method)

®2 REREMRAE (AF) MEERREEYENRE"

Table 2 Effect of humic acid alkaline liquid fertilizer (AF) on fresh biomass per plant of banana g
TR PR (L) I * g oL

Fertilizer type Humic acid content Root Stem Leaf Aboveground
Comp 0 21.8340.44b 104.17+2.21d 71.54+2.46d 175.71+4.03d
AFO0 0 22.714£0.42b 111.80+3.36¢ 80.49+3.23¢ 192.28+4.39¢

AF1 10 24.08+0.36a 122.97+3.21b 95.41+3.33b 218.38+4.66b
AF2 30 24.05+0.52a 120.89+2.58b 91.25+3.00b 212.13£3.14b
AF3 50 25.13+0.40a 131.29+2.18a 101.46+1.30a 232.74+3.70a

1) Comp: LI A NE; & b YA FHMELAF £ IR, n=6; B 5| K AE )5 49 R B B F 8 R 7 AN £5F 2% (P<0.05,

DMRT:%)

1) Comp: Conventional compound fertilizer; Data are means + SE, n=6; Different lowercase letters in the same column indicate

significant differences among treatments (P<0.05, DMRT method)
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(P <0.05, DMRT %)

Comp: Conventional compound fertilizer; AFO, AF1, AF2 and AF3: The
concent of humic acid is 0, 10, 30 and 50 g-L™", respectively; Different
lowercase letters on the bars indicate significant differences among
treatments (P < 0.05, DMRT method)

1 [RHERGTH M R IRAE (AF) Xt & BER R E RS0
Fig.1 Effect of humic acid alkaline liquid fertilizer (AF)
on root vigor of banana
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Comp: Conventional compound fertilizer; AF0, AF1, AF2 and AF3: The concent of humic acid is 0, 10, 30 and 50 g-L', respectively; In each figure,
different lowercase letters on the bars indicate significant differences among treatments (P < 0.05, DMRT method)

2 [RHERRW M IRAE (AF) X IR AREE RIS 14 4 EL B SE 1 AV ST

Fig. 2 Effects of humic acid alkaline liquid fertilizer (AF) on soil urease and acid phosphatase
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w (B 5)/(mgkg ™)
Ammonium nitrogen content
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Comp AFO0 AF1 AF2 AF3
A
Fertilizer type

Comp: H#HEAE; AFO. AF1. AF2 fl AF3:
(P<0.05, DMRT %)
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.
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Comp AF0 AF1 AF2 AF3
e
Fertilizer type

JES R IS A 2 43 30 09 04 105 30 A1 50 g-L7"s % ey, A1 B 7 BIAN RN S 57 B R A B ) 22 57 ok 2

Comp: Conventional compound fertilizer; AF0, AF1, AF2 and AF3: The concent of humic acid is 0, 10, 30 and 50 g-L™', respectively; In each figure,
different lowercase letters on the bars indicate significant differences among treatments (P < 0.05, DMRT method)

B3 JEEBREMERRAD (AF) W HIET RS

ADENEN

Fig. 3 Effect of humic cacid alkaline liquid fertilizer (AF) on mineral nitrogen content in soil
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Comp: Conventional compound fertilizer; AFO, AF1, AF2 and AF3: The
concent of humic acid is 0, 10, 30 and 50 g-L™", respectively; Different
lowercase letters on the bars indicate significant differences among
treatments (P < 0.05, DMRT method)

4 [BHERWMRE (AF) XL IRBHHE 20
Fig. 4 Effect of humic acid alkaline liquid fertilizer (AF)
on available phosphorus content in soil

R 3 RHEREE I RRIE (AF) X IR E B ER R

Table 3 Effect of humic acid alkaline liquid fertilizer (AF) on microbial population quantity in soil

fERE 1Y pUB TR/ (g L™ YHEE/(x10° cfu-g ™) BH/(x10° cfurg™) TR TR /(< 10° cfurg ™)
Fertilizer type Humic acid content Bacteria Fungi Actinomyces
Comp 0 1.28+0.12¢c 6.34+0.43cd 1.76+0.44de
AFO 0 1.74+0.38¢ 2.82+0.30d 3.32+0.42d
AF1 10 2.01+0.36¢ 11.08+0.65¢ 4.51+1.09b
AF2 30 5.20+0.55b 16.36+1.55b 4.03+0.40bc
AF3 50 18.44+0.50a 169.08+0.80a 6.67+0.39a
1) Comp: % # I A Ne; £ P 235 A -F 3 LLAR A%, n=6; B 5| KIS 69 R B D 5 FH £ =L 28 £ 7 2 F(P<0.05,
DMRTi%)

1) Comp: Conventional compound fertilizer; Data are means + SE, n=6; Different lowercase letters in the same column indicate

significant differences among treatments (P<0.05, DMRT method)
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PR S HE BR IR R b #E B B £ T Comp 1 AFO,
Comp I AF0 2 [A) o2 2 72 57 o 75 JES AR MR B VE N R
Hh, SRR B A RE R b R R & RO, IR
TR R FH 2 P R 2 B, 4 S R R 1)
N 50 g/L(AF3) M UAEY B E R £ . L AF3.
AF2. FA1 HFI4HE £ 45 7ls& Comp 1 14.4 | 4.1 Al
1.6 f%, AF3 F1 AF2 (140 1 £ & 4 7 /& AFO0 [
10.6 A1 3.0 1%; AF3. AF2. FA1 (I EEEE D 2
Comp ] 26.7. 2.6 F1 1.7 £, 4372 AF0 f 56.0+
5.8 Al 3.9 fi%; AF3. AF2. FA1 I £k i $ i 2 il &
Comp 7 3.8, 2.3 f1 2.6 fi5, 47 Al /& AF0 [ 2.0
1.2 F11.4 5o AT UL, b398 it FF A 12 )55 65 A TR
IF) (o3 e R P VR L) o 388 o 3B AR B oK
3 AR AR M SR IR R A K A U i, AR
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3 Wig5%ER
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