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Effects of Reducing Chemical Fertilizer Application and Applying
Microbial Fertilizer on Cempedak [Artocarpus champeden (Lour.)
Spreng.] Quality and Soil Nutrients

YANG Mi, ZHAO Lijuan, ZHANG Haimei, LIU Xuemin, DU Hao, SUN Yinhu'

Y unnan Institute of Honghe Tropical Agriculture, Hekou, Y unnan 661300, China

Abstract: The study was aimed to explore the effects of reducing chemical fertilizer application combined with micro-
bial fertilizer on the quality of cempedak [Artocarpus champeden (Lour.) Spreng.] and soil nutrients. 7-year-old Duoyi
No.1 cempedak was used as the material and 6 treatments, 100% compound fertilizer treatment (CK, 2 kg), 20% reduc-
tion in compound fertilizer + 20% microbial fertilizer (T,), 40% reduction in compound fertilizer + 40% microbial fer-
tilizer (T,), 60% reduction in compound fertilizer + 60% microbia fertilizer (Ts), 80% reduction in compound fertilizer +
80% microbial fertilizer (T4), and 100% microbial fertilizer treatment (Ts, 5 kg) were set up. The effects of different
fertilization treatments on cempedak quality, the effects of soil nutrients, and the correlation between cempedak quality
index and soil nutrient index were analyzed. Compared with CK and Ts treatments, other treatments increased the fruit
weight, edible rate, single aril pit weight, single aril weight, and soluble solids content of cempedak, reduced the fruit
wall thickness. The T; and T, treatments significantly increased the single fruit weight and single aril weight of
cempedak. The combined application of microbial fertilizer had a certain promoting effect on soil nutrients. The T,
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treatment significantly enhanced soil total nitrogen, available phosphorus, available potassium, organic matter, and pH,
while also increasing the levels of six metal elements in the soil: Ca, Mg, Fe, Mn, Cu, and Zn. The T; treatment was
second only to T, treatment. Correlation analysis showed that the combined application of microbial fertilizer improved
the single fruit weight and single aril weight of cempedak mainly by increasing available phosphorus, available potas-
sium, Fe and Mn in the soil. In conclusion, the treatments of T; and T, not only improved the yield and quality of
cempedak, but also improved the soil environment and ecological benefits, which are the optimal combined application

modes for green and efficient cultivation of cempedak.
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Tab. 1 Application rates of different fertilizer treatments

BENE  HAEYE EANEE MEMRE

IS 5 F T 4

b3 Application Application Compound Microbial

Treatment  amount of  amount of fertilizer fertilizer

compound  microbial reduction  dosage ra-

fertilizer/kg fertilizer/kg ratio/% tio/%

CK 2.0 0 0
T, 1.6 1.0 20 20
T 12 2.0 40 40
Ts 0.8 3.0 60 60
Ta 0.4 4.0 80 80
Ts 5.0 100 100
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Different lowercase letters indicate significant difference among treatments (P<0.05), ** indicates extremely significant
difference among treatments (P<0.01).
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Fig. 1 Changesinyield and quality of cempedak under different fertilization treatments
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Tab. 2 Changesin soil nutrients content under different fertilization treatments

i (8 CK # ) Content (growth rate compared to CK/%)

Qb3 pHOK 1tk
Treatment o AL KB B HLIR 25: 1)
Nitrogen/(g-kg™)  Available phosphorus/(mg-kg™) Available potassium/(mg-kg™) Organic matter/(g-kg™)

CK 0.96 32.64 147.59 12.47 6.63
T, 0.87 (-9.38) 86.84 ( 166.05) 210.79 (42.82) 12.23 (-1.92) 594 (-1.04)
T, 0.92 (-4.17) 96.20 (194.73) 292.54 (98.21) 11.87 (4.81) 6.17 (-6.94)
T3 0.92 (-4.17) 97.19 (1198.00) 298.80 ( 102.00) 12.83 (2.89) 6.04 (-8.90)
Ty 1.03 (7.29) 63.49 (94.52) 184.12 (24.75) 15.13 (21.33) 7.14 (7.69)
Ts 0.99 (3.13) 36.78 ( 12.68) 203.51 ( 37.89) 15.64 (25.42) 6.85 (3.32)
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Tab. 3 Changesin soil metal content under different fertilization treatments
Lb 3 i (% CK #1K ) Content (growth rate compared to CK/%)
Trestment Cal(g-kg™) Mg/(g-kg™) Fe/(g-kg™) Mn/(g-kg™) Cul(g-kg™) Znl(g-kg™)
CK 1.24 2.76 20.17 0.49 0.02 0.07
T 1.26 (1.61) 3.19 (15.58) 22.15(9.82) 0.49 (0) 0.02 (0) 0.07 (0)
T, 1.28 (3.23) 3.74 (35.51) 27.68 (37.23) 0.56 (14.29) 0.04 (100.00) 0.16 (128.57)
T3 1.58 (27.42) 2.01 (-27.17) 25.48 (26.33) 0.78 (59.18) 0.03 ( 50.00) 0.11 (57.14)
Ts 4,01 (2.23) 4.67 (69.20) 28.34 ( 40.51) 0.63 ( 28.57) 0.04 ( 100.00) 0.09 (28.57)
Ts 0.93 (-25.00) 2.48 (10.14) 20.59 (2.08) 0.45 (-8.16) 0.03 ( 50.00) 0.10 ( 42.86)
sk nx‘ 1.000
kk  kok kk ckk ¥k
Mn - s Hk kK sk Kk *k ek
Fe { #x Kk Kk *k 0.647
Mg -1
Ca o ** kK gk kok Kk
pH - o *k
AU - *o - 0.294
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e ** ** L —0.059
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BRI R R A Kk Kk Kk -0412
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g X
L

*FRBEMK (P<0.05) ,
* indicates significant correlation (P<0.05), **

** RO FEMLG (P<0.01) o
indicates extremely significant correlation (P<0.01).
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Fig. 2 Correlation analysis between soil nutrient index and cempedak quality index
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