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Absmat The effects of rotation with pineapple and maize combined with bio-organic fertilizer application (two strategies that
can efficiently prevent and control continuous cropping obstacle) on banana (Musa nana) growth were determined by collecting
the soil from a banana monoculture orchard for conducting pot experiments across two seasons; the effect of rotation combined
with bio-organic fertilizer application on soil physical and chemical properties, cultivable microbe number, total fungi and
bacteria, and succeeding banana growth were also investigated. Results showed that, compared to control banana monoculture,
bananas planted following pineapple or maize rotation applied with organic fertilizer or bio-organic fertilizer showed improved
leaf number, plant height, stem diameter, leaf area, and underground and aboveground fresh weight, among which plant height
and leaf area were significantly higher than those of the control. In addition, the effect of pineapple rotation was better than
that of maize rotation; the growth of banana was further promoted after the application of bio-organic fertilizer. Pineapple—
banana system and maize—banana system both increased the soil pH value, and pineapple—banana system was more effective.
Compared with banana monoculture treatment, pineapple and maize rotation decreased cultivable Fusarium amounts in each
crop planting season and increased the amounts of cultivable Bacillus and Pseudomonas in the rhizosphere. Moreover, the
pineapple—banana system increased the total soil bacterial copy number. In conclusion, pineapple and maize rotation could

significantly improve the ecological environment of banana continuous cropping soil, enhance succeeding banana growth,
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and relieve continuous cropping obstacle; in addition, combining rotation and bio-organic fertilizer application showed more

effective results.

[@Wﬁﬁb continuous cropping obstacle; crop rotation; bio-organic fertilizer; banana; pineapple; maize; soil microbe
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Fig. 1 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on banana plant agronomic characters. B-OF:
Banana continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple & organic fertilizer;
P-BF: Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer; M-BF: Rotation of maize & bio-organic fertilizer. Different

letters in the same column mean significant difference at 0.05 level.
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Fig. 3 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on copies of soil total bacteria (dry soil). B-OF:
Banana continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple & organic fertilizer;
P-BF: Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer; M-BF: Rotation of maize & bio-organic fertilizer. Ist: After
preceding crops planting in the first season; 2nd: After next-stubble crops planting in the first season; 3rd: After preceding crops planting in the second season;
4th: After next-stubble crops planting in the second season. Different letters in the same column mean significant difference at 0.05 level in different treatments.
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Fig. 4 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on copies in soil total fungi (dry soil). B-OF: Banana
continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple & organic fertilizer; P-BF:
Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer; M-BF: Rotation of maize & bio-organic fertilizer. 1st: After
preceding crops planting in the first season; 2nd: After next-stubble crops planting in the first season; 3rd: After preceding crops planting in the second season;
4th: After next-stubble crops planting in the second season. Different letters in the same column mean significant difference at 0.05 level in different treatments.

% 5 40p1st T 5401 31

I s £

=2 30 =230

E o E L

Ega 20 (\.)/L'S 202 a2y

5%} sé‘; b

= FE 10 ¢ e

zz 10 & 2 [ [

22, 22 . Al o

&®E B- OF B- BF P- OF P BF M-OF M BF BE B-OF B-BF P-OF P-BF M-OF M-BF
Qb Treatment Ab ! Treatment

N § 40 2nd . o § 40 4th

&3 ab =S

= 230 = 2

5& S 30

&3 85,2 ab

T 220 T = 20 be c

= @ S 0 d

%&é 10 :ggé; 10 d

e ® &

=2 sz WAL

&®E B- OF B- BF P—OF P-] BF M- OF M-| BF ES B-OF B-BF P-OF P-BF M-OF M-BF

Qb Treatment Ab ! Treatment

BS BE-BEMNEX-BEREFERRSEVENEEAN TELARIEY (FL) &M, B-OF: E/EEFMEHAVLIL; B-BF: F & 4G H
AWIEHUAL ; P-OF: Fo AR 8 JI A HLIL ;. P-BF: S0 4E 3 9 JH A=A HLAL ; M-OF: 50 /E Kt G HLAL ; M-BF: F4E T KRG HIZEW A HLIL. 1st: 55
—F 17 2nd: BN FE; 3ed: 5 T 1A 4th: 55 TN AR AR HDR OS] R SRR R [ AL BRBIAE 0.05 K 2 S

Fig .5 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on the number of Fusarium sp. (dry soil). B-OF:
Banana continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple & organic fertilizer;
P-BF: Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer; M-BF: Rotation of maize & bio-organic fertilizer. Ist: After
preceding crops planting in the first season; 2nd: After next-stubble crops planting in the first season; 3rd: After preceding crops planting in the second season;
4th: After next-stubble crops planting in the second season. Different letters in the same column mean significant difference at 0.05 level in different treatments.
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Fig. 6 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on the number of rhizosphere Pseudomonas sp. (dry
soil). B-OF: Banana continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple &
organic fertilizer; P-BF: Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer; M-BF: Rotation of maize & bio-organic
fertilizer. 1st: After preceding crops planting in the first season; 2nd: After next-stubble crops planting in the first season; 3rd: After preceding crops planting in
the second season; 4th: After next-stubble crops planting in the second season. Different letters in the same column mean significant difference at 0.05 level in
different treatments.
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Fig. 7 Effects of combining rotation of pineapple and maize and bio-organic fertilizer application on the number of rhizosphere Bacillus sp. (dry soil).
B-OF: Banana continuous cropping & organic fertilizer; B-BF: Banana continuous cropping & bio-organic fertilizer; P-OF: Rotation of pineapple & organic
fertilizer; P-BF: Rotation of pineapple & bio-organic fertilizer; M-OF: Rotation of maize & organic fertilizer, M-BF: Rotation of maize & bio-organic fertilizer.
Ist: After preceding crops planting in the first season; 2 nd Crop: After next-stubble crops planting in the first season; 3rd: After preceding crops planting in
the second season; 4th: After next-stubble crops planting in the second season. Different letters in the same column mean significant difference at 0.05 level in
different treatments.
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