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Abstract The expansion of moso bamboo (Phyllostachys edulis) into adjacent forest stands affects plant and
soil stability, but the mechanism underlying its successful expansion remains unclear. By investigating the
effects of different nitrogen forms and microbes on growth of moso bamboo and Japanese cedar (Cryptomeria
Jjaponica) , the nutrient and microbial mechanisms of moso bamboo expansion under the background of global
change were revealed. In this study, a pot experiment was conducted. Nitrogen addition treatments of 8 g-m™
were set up (control, Con; ammonium nitrogen, N1, with ammonium sulfate ( (NH4),S04) solution applied;
nitrate nitrogen, N2, with potassium nitrate (KNO3) solution applied) , and the soil microbial community was

regulated (control, Con; bacterial inhibition, B, with 3 g-L" streptomycin solution applied; fungal inhibition,
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F, with 1 g-L"" iprodione solution applied). The responses of moso bamboo and Japanese cedar seedlings to
nitrogen addition and microorganisms under single and mixed plantings were explored. The results showed that
compared to the control, biomass and seedling height of moso bamboo and Japanese cedar significantly
increased by nitrogen addition under monoculture and mixed planting, while the root-to-shoot ratio significantly
decreased. In microbial treatments, both bacterial and fungal inhibition significantly reduced the biomass and
height of both species (P<0.01) , indicating growth limitations. Compared to the control, bacterial inhibition
reduced biomass by 13.93% and 11.57%, and height by 9.41% and 4.56% for moso bamboo and Japanese
cedar, respectively. Fungal inhibition resulted in reductions of 15.84% and 10.46% in biomass and 6.90% and
3.20% in height for moso bamboo and Japanese cedar, respectively. Compared to monoculture, mixed planting
significantly increased the biomass and height of moso bamboo while reducing the root-to-shoot ratio of both
species by 6.01% and 5.77% (P<0.05) , respectively. Moso bamboo demonstrated stronger growth dominance
under mixed planting. In nitrogen addition treatments, significant reductions in soil organic carbon and total
nitrogen were observed under monoculture of Japanese cedar compared to monoculture of moso bamboo and
mixed planting. Both N1 and N2 nitrogen forms significantly decreased soil pH across planting systems, with
soil pH in mixed planting being higher than in monoculture. Under the context of global change, nitrogen
deposition resulting from ecosystem nitrogen additions may interact with moso bamboo expansion to form a
positive feedback loop, further promoting its successful expansion. With intensified nitrogen deposition, soil
nutrient availability and soil microbial communities will enhance plant competitive ability by promoting nutrient
absorption and resource allocation, leading to the successful expansion of moso bamboo into adjacent forest stands.
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Table 1 Effects of nitrogen input, microbial regulation and planting patterns on biomass, plant height and root/shoot

ratio of Japanese cedar in ANOVAs

G7/E Wi RO L
kb H Biomass Plant height Root/shoot ratio
Treatments d,

F P F P F P
N 2 39.88 <0.000 1 37.48 <0.000 1 7.76 0.000 8
B 1 11.28 0.001 1 16.06 0.000 1 3.01 0.0858
F 1 9.12 0.003 2 7.83 0.003 2 18.38 <0.000 1
P 1 0.82 0.367 3 0.01 0.9218 9.41 0.022 8
NxB 2 0.16 0.848 2 0.71 0.493 0 1.49 0.2309
NxF 2 0.02 0.982 7 1.34 0.267 1 2.84 0.063 2
BxF 1 0.14 0.706 7 10.01 0.002 1 1.25 0.2670
NxBxF 2 0.15 0.859 1 0.46 0.632'1 0.45 0.640 3
NxP 2 0.51 0.603 6 0.14 0.8673 0.09 09159
BxP 1 0.01 0.988 9 0.89 0.348 5 0.13 0.7153
ExP 1 0.01 0.910 1 0.06 0.811 6 0.01 0.977 6
NxBxP 2 0.14 0.8714 1.24 0.294 0 0.84 0.434 0
NxFxP 2 0.29 0.749 3 0.17 0.8411 0.02 0.9851
BxFxP 1 0.04 0.8572 0.01 0.966 4 0.03 0.873 6
NxBxFxP 2 0.09 09159 0.08 0.926 4 0.39 0.677 2

TE N A& B AN E] s B FL R0 R PAMERL B3 85281 (P<0.05) URIAE R
Note:N. Nitrogen input; B. Bacterial inhibitors; F. Fungal inhibitors; P. Plant patterns; significant results(£<0.05) were shown by the bold.
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Fig.1 Effects of nitrogen input and microbial regulation on biomass (A, B, C) , plant height (D, E, F) , as well as the

effects of nitrogen input, fungal inhibitors,and planting patterns on root/shoot ratio(G,H, ) of Japanese cedar
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Table 2 Effects of nitrogen input, microbial regulation and planting patterns on biomass, plant height and root/shoot

ratio of moso bamboo in ANOVAs

A7/ B HE
Qb HE H Biomass Plant height Root/shoot ratio
Treatments d,

F P F P F P
N 2 16.11 <0.000 1 28.62 <0.000 1 8.35 0.000 5
B 1 9.58 0.002 6 34.60 <0.000 1 5.31 0.023 3
F 1 12.64 0.000 5 18.14 <0.000 1 23.96 <0.000 1
P 1 4.32 0.040 3 30.89 <0.000 1 11.32 0.001 1
NxB 2 0.90 0.408 2 0.53 0.593 1 1.93 0.150 4
NxF 2 0.58 0.564 1 0.31 0.737 1 3.15 0.047 1
BxF 1 8.90 0.003 6 2.39 0.1252 1.97 0.163 9
NxBxF 2 1.47 0.2356 2.37 0.098 8 0.71 0.494 1
NxP 2 0.26 0.768 0 1.56 0.2156 0.23 0.794 1
BxP 1 0.07 0.7879 2.28 0.134 6 0.16 0.688 4
FxP 1 0.02 0.899 2 0.27 0.607 3 0.01 0.9610
NxBxP 2 0.02 0.980 3 2.01 0.1395 0.78 0.462 8
NxFxP 2 0.03 0.969 3 0.15 0.862 7 0.02 0.975 4
BxFxP 1 0.01 0.949 5 0.33 0.568 0 0.02 0.883 3
NxBxFxP 2 0.01 0.993 0 0.66 0.5216 0.26 0.770 2

T8 NCZUA B AR5 5 BB A 5 PR B 452 (P<0.05) UHLIAIE UFR
Note:N. Nitrogen input; B. Bacterial inhibitors; F. Fungal inhibitors; P. Plant patterns; significant results(P<0.05) were shown by the bold.
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Fig. 2 Effects of nitrogen input, microbial regulation and planting patterns on biomass(A,B,C,D), plant height(E,F,
G, H) and root/shoot ratio(I,J,K,L) of moso bamboo
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Table 3 Effects of nitrogen input, microbial regulation and planting patterns on soil nutrient content of Japanese cedar

and moso bamboo in ANOVAs

b3 H Hh ’
Treatments d, EERiIR g EovA) e HEAA HA A
TOC TN TP NHI-N NO;-N pH

N 2 20.97 10.21 55.50 55.73 197.62 58.98
B 1 1.83 1.87 231 0.10 0.03 1.03
F 1 1.41 1.37 1.87 3.41 1.41 1.59
p 2 91.33 36.28 130.14 2.67 1.47 36.56
NxB 2 2.50 1.48 10.76 0.02 027 0.16
NxF 2 317 5.01 2.05 6.01 0.12 0.88
BXF 1 0.68 17.71 0.81 2.96 0.01 6.22
NxBxF 2 1.24 0.42 495 457 0.07 3.58
NxP 4 38.29 12.55 55.24 3.16 130 10.77
BxP 2 1.78 2.63 429 1.76 2.83 0.65
FxP 2 2.98 118 3.99 2.82 0.48 1.70
NxBxP 4 517 6.74 13.42 1.86 0.84 0.90
NxFxP 4 5.07 227 2.43 2.09 0.54 0.39
BxFxP 2 0.71 0.42 3.78 2.59 0.82 3.77
NxBxFxP 4 0.61 0.41 2.88 2.99 1.87 022

TN 5 B AR BRI 5 F. ELRRM D) 5 PAMEA; 345 R (P<0.05) LI RE TR .
Note:N. Nitrogen input; B. Bacterial inhibitor; F. Fungal inhibitor; P. Plant patterns; significant results(P<0.05) were shown by the bold.
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Fig.3 Effects of plant patterns and nitrogen input on soil physicochemical properties of Japanese cedar and moso bamboo
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