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Spatial Distribution of Soil Nutrients in Lonicera caerulea L. - Paeonia veitchii

Intercropping Systems under Different Planting Patterns
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Abstract: This study aims to explore the absorption, utilization, and distribution of soil nutrients in Lonicera cae-
rulea L. plantations through intercropping with Chinese herbal medicine, and provide a reference for the sustain-
able development of Lonicera caerulea L. intercropping systems. Using Lonicera caerulea L., a characteristic
economic crop in Heilongjiang Province, and Paeonia veitchii, a traditional Chinese medicinal herb, as research
objects, two planting modes(M, and M,) and three fertilization levels were established. Through plot surveys and
soil sampling, the spatial distribution of soil nutrients under different fertilization levels and intercropping modes
was analyzed. For alkali-hydrolyzable nitrogen, in M,, nutrient competition sites shifted towards the Lonicera cae-
rulea L. region as fertilization levels increased, whereas in M., these sites remained primarily near the Paeonia
veitchii region. In the M T, treatment, the lowest variation coefficient of available phosphorus occurred at the 0-10
cm soil depth. In M,, increasing fertilization levels caused nutrient competition sites to move from the Paeonia
veitchii region towards its vicinity; in M,, these sites shifted from areas near Lonicera caerulea L. to areas near
Paeonia veitchii. Under M,, nutrient competition sites stabilized in the Paeonia veitchii region with higher fertil-
ization, while under M., only the M| T, treatment showed competition sites in the Lonicera caerulea L. region, with

M.T. and M.T, treatments showing sites within the Paeonia veitchii region. Overall, the competition for available
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nutrients was intense between intercropping systems, with competition sites concentrated mainly in and around

the Paeonia veitchii region. Treatments M,T, and M.T, (low fertilization levels) showed varying degrees of nutrient

cooperation, while medium and high fertilization treatments (M T., M,T,, M.T,, M.T.) exhibited competitive rela-

tionships for available phosphorus.
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Table 1 Basic physico—chemical properties of the plow layer soil(0—30 cm) before sowing at the experimental

points
HRUREIX 45k FMLE /g kg™ pH1{E lfif A/mg - kg™ R /mg kg™ A /mg - kg™
Sample are Organic matter pH value Alkali-soluble nitrogen Available phosphorus Available potassium
Hit e 6 31.400 5.300 111.615 10.280 212453
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Table 2 Sources of test varieties (lines)
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Table 3 Soil nutrient index statistics of the intercropping system of Viburnum odoratissimum and Paeonia veitchii.

TSRS . . . brifeze  ARSEREU% . . L e

ST ki ME i = s Ve K-S

Soil nutrient indi- Standard Coefficient Distribu-

Maximum Minimum Average Skewness  Peakness K-S value

cator deviation variation tion type
TN/% 0.23 0.07 0.13 0.04 27.36 0.37 0.05 0.679 N
OM/g kg™ 35.77 20.12 25.95 2.27 10.29 0.75 2.26 0.675 N
AN/mg-kg™! 690.03 87.80 191.88 99.87 58.11 2.98 11.76 1.968 IgN
AP/mg-kg™! 226.79 11.97 42.99 36.72 85.41 3.13 12.17 1.578 N
AK/mg-kg™! 1659.97 172.69 417.44 280.44 70.56 2.33 6.43 1.901 IgN
pHA{E 5.94 4.76 5.35 0.28 5.31 0.00 0.70 0.494 N
3 uscem™  1072.00 36.20 247.71 237.06 95.70 1.63 2.12 1.680 1gN
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Fig. 1 Spatial distribution characteristics of soil effective nutrients
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Table 4 Soil nutrient variation coefficients at different distances in the intercropping system of Viburnum odoratissi-

mum and Paeonia veitchii

TRURE X E B AR AT fem T HEFRI A R AL
it Sampling area dis- Coefficient of soil nutrient variation
Treatment tance from Radix
Pacomiae Rubra AN AP AR
M,T, 0~20 0.09 0.31 0.20
20~30 0.09 0.95 1.44
30~50 0.06 0.49 0.72
M,T, 0~20 -0.21 -0.53 0.01
20~30 -0.13 -0.35 0.66
30~50 -0.37 -0.61 0.90
M,T, 0~20 -0.34 -0.64 -0.25
20~30 -0.34 -0.47 0.44
30~50 -0.35 -0.63 -0.17
M,T, 0~20 0.15 1.45 0.03
20~30 0.25 1.56 0.02
M,T, 0~20 -0.13 -0.29 0.01
20~30 0.02 -0.12 0.24
M,T, 0~20 -0.38 -0.09 0.14
20~30 -0.28 -0.03 0.59
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