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Table 1. Effect of different base fertilizers on the growth of passion fruit

Leaf Shoot
Treatment - -
Length (cm)  Width (cm) Number (no./plant) Length (cm)  Diameter (mm)
RPM base 23.6a' 32.7a 439a 383 a 8.26a
FPM base 22.5a 31.3a 39.7 ab 353 a 7.79 a
SMS base 237 a 333a 3740 328 a 7.61a

'Means (n=4) in a column with the same letter are not significantly different (LSD test at P <0.05).
“Measurements were taken on April to May, 2019. Treatments were applied with base fertilizer only.
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Table 2. Effect of raw poultry manure (RPM), fermented poultry manure(FPM), and spent mushroom
substrate(SMS) fertilizers on total yield and fruit size of passion fruit

Total yield Fruit Fruit size”

Treatment -

(kg/ha) number Small (%) Middle (%) Large (%)
RPM base+top dressing 1727b' 61Db 13.57b 20.28 ab 66.15a
FPM base 2462 ab 94 ab 19.84 b 29.42 ab 50.74 ab
FPM base+top dressing 2163 ab 89 ab 25.25b 3643 a 38.32 bc
SMS base 1967 ab 69 ab 61.26 a 17.65b 21.09 ¢
SMS base+top dressing 2898 a 100 a 14.83 b 20.59 ab 64.59 a

'Means (n=4) in a column with the same letter are not significantly different (LSD test at P <0.05).
*Fruit was graded by fresh weight: small (<60 g), medium (60-80 g) and large (>80 g).
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Table 3. Effects of raw poultry manure (RPM), fermented poultry manure(FPM), and spent mushroom
substrate(SMS) fertilizers on the fruit quality of passion fruit

Avg. wt. TSS? Titratable Shape TSS/acid  Firmness  Juice rate

Treat t . . .
reatmen (g) (°Brix)  acidity(%) index’ ratio N) (%)
RPM -+t
Jbasettop o001 1g4a 125d 1.09ab  165a 27.8ab  41.5bc
dressing(May)
FPM base 93.3 ab 15.8 ¢ 2.31 ab 1.05cd 7.1d 24.8 be 41.8 ab
+
FPM basettop o) 5 op 17.9.ab 1.68bed  Llla 12.0b 302a  41.1be
dressing(May)
SMS base 86.6 ab 17.0 abc 1.49 cd 1.07 bed 12.0b 233¢ 38.2 def

SMS basettop

. 82.5b 17.1 abc 1.98 abc 1.08 abc 09.4 bed 22.8 ¢ 39.1 cde
dressing(May)

'Means (n=4) in a column with the same letter are not significantly different (LSD test at P =0.05).
>TSS = total soluble solids.
3Shape index=Fruit length/Fruit width.
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Table 4. Effect of different application methods and concentrations of Trichoderma-enriched Liquid
Organic Fertilizer on the growth of passion fruit

Leaf Shoot
Treatment' Length Width Number Length Diameter
(cm) (cm) (no./plant) (cm) (mm)
0% 18.8 a° 21.5 22.0a 122.9 4.7
0.33% 0% 21.6a 243 24.1a 147.4 52
1% 19.7 a 20.6 212 a 124.5 4.9
2% 18.7 a 20.8 209 a 131.5 4.9
0% 19.7 ab 23.2 19.6 ab 132.5 4.8
0.33% 213 a 23.0 232a 137.2 4.8
+0.33%
1% 19.3 ab 223 21.5ab 128.8 4.9
2% 19.0b 20.8 18.7b 116.1 4.7

"Trichoderma-enriched organic liquid fertilizer by the soil drench (0%, 0.33%, 1% or 2%) and foliar spray (0% or
0.33%) every week.
*Means (n=4) in a column with the same letter are not significantly different (LSD test at P =0.05).
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Table 5. Effect of different application methods and concentrations of Trichoderma-enriched Liquid
Organic Fertilizer on total yield and fruit size of passion fruit

1 Total yield Fruit Fruit size®
Treatment I
(kg/ha) number Small (%) Medium (%) Large (%)
0% 2210 b* 287.0b 15.2 254 594
0.33% Y 2910 a 361.0a 18.2 20.7 61.1
1% ° 2720 ab 341.5 ab 12.2 25.7 62.1
2% 2310b 288.8b 12.3 23.1 64.6
0% 3100 a 383.0a 19.3 14.5 66.2
0.33% 2700 ab 342.3 ab 29.9 19.7 50.4
+0.33%
1% 3000 a 3790 a 15.2 18.1 66.7
2% 2240 b 278.8b 16.6 19.1 64.3

'Trichoderma-enriched organic liquid fertilizer by the soil drench (0%, 0.33%, 1% or 2%) and foliar spray(0% or
0.33%) every week.

*Means (n=4) in a column with the same letter are not significantly different (LSD test at P <0.05).

3Fruit was graded by fresh weight: small (<60 g), medium (60-80 g) and large (>80 g).
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Table 6. Effect of different application methods and concentrations of Trichoderma-enriched Liquid
Organic Fertilizer on the fruit quality of passion fruit

Treatment! Avg. wt. TSS? Titratable =~ Shape  TSS/acid Firmness Juice rate

(2) (°Brix)  acidity(%) index’ ratio N) (%)
0% 84.2 ¢! 17.7a 1.03a 1.09 199¢ 21.2 ab 38.8d
0.33% 0% 89.3 abc 16.4b 0.57b 1.11 352a 20.5abc  439ab
1% 95.1a 17.7 a 0.95a 1.10 209 ¢ 20.3 bc 43.2 abc
2% 94.0 ab 174 a 1.02a 1.11 18.7¢c 21.1 ab 44.0 ab
0% 89.2 abc 174 a 0.86 a 1.07 232bc 21.7a 41.4 bed
0.33% +0.33% 93.6 ab 17.0 ab 0.68b 1.11 2790 19.5¢ 458 a
1% 959a 17.1 ab 1.00 a 1.12 189c¢c 20.9 abc  44.0 ab
2% 86.1 be 17.5a 1.02a 1.09 193¢ 21.8a 40.1 cd

'"Trichoderma-enriched organic liquid fertilizer by the soil drench (0%, 0.33%, 1% or 2%) and foliar spray(0% or
0.33%) every week.

*Means (n=4) in a column with the same letter are not significantly different (LSD test at P =<0.05).

>TSS = total soluble solids.

*Shape index=Fruit length/Fruit width.
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Effects of Functional Beneficial Microbial
Fertilizer Application on the Growth,Yield and
Fruit Quality in Passion Fruit'

Chia-Chih Chang *, Hsuan-Chin Lan *, Min-Hsien Yang * and
Fu-Hsiang Chang ’

ABSTRACT

Application of raw poultry manure (RPM) as fertilizer is a common practice in commercial passion
fruit production. However, raw poultry manure potentially raises environmental concerns. Trichoderma
spp. are fungi that can facilitate plant acquisition of water and nutrients from soil. In this study, we aimed
to replace raw poultry manure with 7richoderma isolate (TCT768) spent mushroom substrate fertilizer
(SMS) and Actinobacteria isolate (TCST9801) fermented poultry manure (FPM). And evaluate the
feasibility of Trichoderma-enriched liquid organic fertilizer application in passion fruit production by
testing different application methods and concentrations. We recorded vegetative growth (leaf length,
width, number of leaves, vine length and stem diameter) twice between May and June, and weekly
investigated fruit yield and quality from August to October witch growing in Puli Township, Nantou
County. In April 2019, used raw poultry manure, fermented poultry manure and spent mushroom substrate
fertilizer before planting (January), and the beginning of flowering (May). For processing, the spent
mushroom substrate and fermented poultry manure is increased by 13%-68% (1,967-2,898 kg/ha)
compared with raw poultry manure. At the beginning of April in 2020, field-grown ‘Tainong No. 1’
(Passiflora edulis x P. edulis f. flavicarpa) was weekly treated with Trichoderma-enriched organic liquid
fertilizer by the foliar spray (0 or 0.33%) and soil drench (0, 0.33%, 1% or 2%) in a factorial combination.
Compared with the control, total yield was increased by 31% to 39% (2210 kg/ha vs. 3000-3100 kg/ha) in
plants treated with the foliar spray at 0.33%, soil drench at 0.33%, and the combination of foliar spray at
0.33% and soil drench at 1%, while no significant difference was detected in the other treatments.
Therefore, in the cultivation of passion fruit planting, spent mushroom substrate and fermented poultry
manure are used as base fertilizers and top dressings, along with regular application of biological liquid

fertilizer, which is more effective than raw poultry manure used in traditional operations.

Key words: Passiflora edulis X P. edulis f. flavicarpa, circular agriculture, agricultural residues,

functional beneficial microorganis
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