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Effects of exogenous gibberellin on anatomical structure and
chemical composition of banana pericarp and fruit rust control

ZHAO Ming, LONG Fang, MO Tian-li, HUANG Xiang, WU Peng,
HE Hai-wang, ZOU Yu

(Bio-technology Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007, China)

Abstract: [ Objective] To study effects of exogenous gibberellin(GA ) on anatomical structure and chemical composi-
tion of banana pericarp and fruit rust control, and to provide theoretical reference for banana production and cultivation
technological improvement and sustainable and virtuous development of banana industry. [ Method ] Baodao banana with
resistance to Fusarium wilt was used as experimental material. 100 mg/L GA,., was sprayed on fruit surface of Baodao ba-
nana during combing period, and banana fruits sprayed with clean water was taken as the control (CK). Fruit rust occur-
rence was observed in the field. Differences in pericarp tissue structure, chemical content, related enzyme activities and
fruit quality were analyzed by optical microscope, fluorescence microscope and physicochemical analysis. [Result] Ba-
nana fruit rust occurred 60 d after budding, and the disease increased as fruit swelled, the fruit rust index of GA,,, treat-
ment was 18.0% (absolute value) lower than that of CK. Fruit rust occurrence was closely related to pericarp tissue struc-
ture and cell wall lignification, and compared to CK, in GA,,, treatment, cuticle thickness significantly increased by
63.6%, epidermal cell size and width-length ratio increased by 79.69 wm® and 0.14, but cell wall thickness decreased by
28.4%; compared to CK, in GA,,, treatment, phenylalanine ammonia lyase (PAL) activity of pericarp increased by
55.3%, activity of polyphenol oxidase (PPO) and peroxidase (POD) decreased by 29.2% and 18.0%, and lignin content
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decreased by 4.1%-41.3%, thus enhancing cell flexibility and inhibiting fruit rust. GA,,, treatment had no significant
effect on total sugar, soluble solids, protein, potassium content and edible rate (P>0.05) , but significantly increased total
acid content and vitamin C(P<0.05) ,with an increase of 40.0% and 11.8% respectively. [ Conclusion ] Spraying exogenous
100 mg/L GA,., can effectively reduce fruit rust occurrence and has no adverse effect on fruit quality, showing potential
application value in high-quality banana fruit cultivation and production.
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Fig.1 Dynamic change of fruit rust index between different
treatments
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Fig.2 Microstructure of pericarp tissue of banana(40x)
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Table 1 Difference in anatomical structure of banana pericarp between different treatments

il 5 R H(d) bR BRI (um)  REAER/N (um?) EiE) IR B S A MLRE R (pum)

Time after blossoming ~ Treatment Cuticle thickness Epidermal cell size Width-length ratio of epidermal cell Cell wall thickness

20 GA,,, 12.45+0.35 235.46+2.20 0.45+0.02 2.25+0.12
CK 12.50+0.33 239.3542.05 0.47+0.01 2.21+0.10

40 GA,,, 12.07+0.36a 303.56+3.50 0.40+0.01 2.63+0.08
CK 10.63+0.41b 296.71+2.80 0.41+0.01 2.36+0.08

60 GA,,, 11.54+0.33a 440.37+4.00a 0.39+0.02a 2.57+0.13b
CK 9.86+0.45b 363.56+3.70b 0.30+0.03b 3.75+0.12a

80 GA,,, 10.03+£0.25a 541.41+4.00a 0.38+0.05a 2.50+0.14b
CK 6.13+0.21b 461.72+4.00b 0.24+0.04b 3.49+0.12a

[V BEA AN )/ NG T B [l — i J5 R B IRl Ak B T 22 5 2 (P<0.05) . #K2[F]

Different lowercase letters in the same column indicated significant difference between different treatments(P<0.05). The same was applied in Table 2

GA, AL
GA,, treatment

520 d

20 d after blossoming

i fE40 d

40 d after blossoming

filiJ=60 d
60 d after blossoming

3 FEAEEEREAEY]FER(200x)
Fig.3 Paraffin slice of banana pericarp in different treatments(200x )
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filiF )80 d
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Fig.4 Chemical analysis on banana pericarp tissue in different
treatments
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Fig.5 Lignin content in banana pericarp tissue between diffe-
rent treatments
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Table 2 Differences in activity of enzymes related to secondary product metabolism in banana pericarp between different treatments

il 5 K8 (d) Ab T PALIGE(U/g) PPO M (U/g) PODI:(U/g)
Time after blossoming Treatment PAL activity PPO activity POD activity
20 GA,, 15011 3350+200 52004310
CK 152+10 3390+210 5400+£310
40 GA,; 255+22a 2960+180b 4200+270
CK 168+13b 3730+220a 4100+260
60 GA, 218+21a 2400+170b 6900+240b
CK 146+10b 3630+210a 8500+400a
80 GA,; 206+20a 2410+170b 6800+430b
CK 125+11b 3610+220a 8200+450a
xR 3 FENEBEERAABRHILER
Table 3 Quality comparison of banana between different treatments at maturity stage
Qb3 SEE (/100 g) SRR AR CE AL ARl P CIREE
Treatment Total sugar (g/100 g) (mg/100 g) (g/100 g) (g/100 g) (mg/100 g) (%)

content

Total acid content Vitamin C content Total soluble solid content Protein content Potassium content Edible rate

GA,,, 15.40+0.23
CK 14.90+0.30

0.56+0.02a
0.40+0.02b

11.00+0.12a
9.84+0.15b

16.80+0.30
15.20+0.25

1.66+0.02
1.66+0.03

309.00+10.50
301.00+12.10

67.23+2.50
65.72+2.50

)R I AN )/ NG P B3R A B 25 5 2.2 (P<0.05)

Different lowercase letters in the same column represented significant difference between treatments(P<0.05)
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