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Abstract: In order to find out the ratio of silicon and calcium fertilizer suitable for the cultivation of passion fruit in the
low-heat valley area of Guizhou, this study took passion fruit Qinmi No. 9 as the test material. The experiment was
conducted with 50 g of silicon fertilizer per plant before flowering, spraying calcium fertilizer about 10 days after flow-
ering, spraying once every 15 days, spraying three times continuously, and the concentration of calcium fertilizer was
500 times, 1000 times and 1500 times. CK was used as the control group, which received no fertilizer application. The
effects of different medium and micro fertilizers, as well as dosages, on the quality and related cell wall metabolism
indexes of passion fruit were explored by applying silicon fertilizer to the soil and spraying calcium fertilizer during the
flowering and fruiting periods. The aim was to screen for the best specialized silicon-calcium fertilizer formula. The aim
is to provide a theoretical basis and practical guidance for improving the quality of passion fruit. The results showed that
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compared with the control, soil application of silicon fertilizer and spraying calcium fertilizer 1000 times combined
application increased the single fruit weight, fruit hardness and fruit shape index of passion fruit. Additionally, they
elevated the content of soluble solids (TSS) and vitamin C (Vc¢), while reducing the content of titratable acidity (TA).
Furthermore, there was an increase in soluble sugar (SS) and soluble protein content (SP). Peroxidase (POD), superox-
ide dismutase (SOD), and catalase (CAT) activities were promoted. However, the activities of water-soluble pectin
(WSP) content, cellulase (CX), polygalacturonase (PG), and pectin methylesterase (PME) decreased due to the increase
in protopectin and cellulose in the peel, each index was significantly different from the control group. It shows that sil-
icon-calcium fertilizer had the best effect on enhancing passion fruit quality and improving the mechanical strength,
toughness and stability of peel. Compared to CK, the single fruit weight, fruit hardness, longitudinal diameter and
transverse diameter increased by 11.15%, 27.18%, 6.23% and 3.29%, respectively. Moreover, the contents of TSS, Vc,
SS and SP increased by 16.95%, 16.12%, 20.57% and 24.55%, respectively, while the content of TA decreased by
36.03%, and the activities of POD, SOD and CAT increased by 13.16%, 19.67% and 21.65%, respectively. The content
of protopectin and cellulose in peel increased by 19.29% and 17.19%, respectively. Meanwhile, the content of WSP

decreased by 10.63%, and the activities of CX, PG and PME decreased by 8.58%, 22.98% and 7.52%, respectively.
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Tab. 1 External quality of passion fruit treated with different silicon and calcium fertilizers
Ab PR AL Ptz Kt SOIB AL
Treatment Weight/g Firmness/Pa Vertical diameter/mm  Transverse diameter/mm Fruit shape index
CK 102.11+2.51° 22.224+2.26° 66.94+2.38° 66.25+1.08° 1.0440.03°
P, 110.40+3.11° 24.38+2.42" 70.27+3.00% 67.02+1.14™ 1.06+0.02°
P, 110.33+£2.22° 28.15+2.38" 69.58+1.44™ 65.71x1.62° 1.07+0.02°
P; 113.50+3.74° 28.26+1.36" 71.11+1.80° 68.43+0.96 1.05+0.01°
P, 112.34+3.08* 26.88+1.65% 69.07+2.82% 66.52+1.08° 1.034£0.02°
Ps 112.09+4.16 24.76+2.42% 67.52+1.94" 67.08+0.82% 1.0240.02°

e RPIANRVNG FREFRIR A B A 22 55 B 3% (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Tab. 2 Internal quality of passion fruit treated with different silicon and calcium fertilizers

MR AIEEREIE AR AEER S R Eilvia Y% C & AR S R WML A
Treatment TSS content/% TA content/% Solid acid ratio  Vc content/[mg-(100 g)']  SS content/%  SP content/(mg-g')

CK 18.70£0.09" 1.36+0.18° 13.96+1.94° 20.95+0.53% 13.61+0.58¢ 1.67£0.10°

P, 19.07+0.12° 1.29£0.13% 14.93£1.38° 20.57+0.57¢ 14.23+0.55% 1.79+0.06°¢

P, 18.38+0.60° 1.17£0.02" 15.76+0.56" 21.46+0.55"° 14.70+0.63° 1.9340.06°

P; 19.70+0.09* 0.98+0.11% 20.40+2.31° 21.97+0.20° 15.41£0.66° 2.08+0.09°

P, 18.52+0.71% 0.87+0.12° 21.71+£3.13° 21.53+0.55 15.20+0.60% 1.99+0.06™

Ps 18.45+0.71% 1.05£0.09%¢ 17.73+1.13° 21.39+0.88 14.47+0.48> 1.92+0.03"

T RPARR/NG FREFRR AR 22 57 3 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Fig. 1 Activities of POD, SOD and CAT activity in passion fruit treated with different silicon and calcium fertilizers
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Fig. 2 Cellulose content and CX activity of passion fruit treated with different silicon and calcium fertilizers
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Fig. 3 Content of protopectin and WSP in passion fruit treated with different silicon and calcium fertilizers
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Fig. 4 Activities of PG and PME in passion fruit treated with different silicon and calcium fertilizers
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J R 0.00 031 072 1.00 070 0.04
ps¥ix 086 496 7.84 1383 971 575
FHME 0.06 035 056 099 0.69 041
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