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Effects of exchanging litters on soil nitrogen mineralization and microbial

contributions in Moso bamboo ( Phyllostachys edulis) and broad-leaved forests
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Abstract; The type of litter input led to change in litter quantity and quality, which ultimately affected the nitrogen ( N)
mineralization in the forest soil. We chose two types of forest stand, (1) uninvaded secondary broadleaved forest and (1)
the bamboo forest formed after Moso bamboo ( Phyllostachys edulis) invasion, which was selected to retain, remove and
replace the surface litters. The antibiotics (streptomycin and actinone) were added in the incubation experiment to analyze
the relative contribution of fungi and bacteria to soil N mineralization. The results showed that after removal of litters, soil
net ammonification rate increased by 27.0% , and net nitrification rate decreased by 11.4% under the broadleaved forest;

moreover, net ammonification rate increased by 23.4% under Moso bamboo forest. In litter replaced treatments, the net
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ammonification rate increased by 43.8% and the net nitrification rate decreased by 33.5% under broadleaved forest; the net
nitrification rate increased by 73.1% under bamboo forest. However, after adding antibiotics, soil fungi and bacteria played
a significant role in soil net ammonification in the broadleaved forest compared with the control. Fungi played an influential
role in soil nitrification under two forest stands, and bacteria played a major role in soil nitrification in the broadleaved
forest. Finally, along with the chemical properties of litters, the alteration of contribution of fungi and bacteria to soil N
mineralization was caused by the replacement of litters, which was directly related to lignin and cellulose content in litters.
In conclusion, the removal and replacement of litters could change the rate of soil N mineralization, and the replacement of
litters altered the contribution of fungi and bacteria to N mineralization in the forest soils. Our study provides a theoretical

basis to elaborate underground ecological mechanism of Moso bamboo invasion into the broadleaved forest.

Key Words: litter; removal and replacement; soil N mineralization; antibiotics; bacteria and fungi
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Table 1 The experimental setup for litter treatment

AL B Treatment BEE AT Setup details

BATHRIFIE P edulis. control (PC) B AR BTN IR I P L R P ISR TR 51 S5 B ST N X N
BN ERR P edulis. removal (-P) BB — AN BTN R P B I L 1 U P U R A TR B

ENTARE W P edulis. replacement (P+B) BB — A R BTN DX 5 SO 199 L ) R 9 WA B TR 0 I S I ) e - N DX
¥ I X B8 Broadleaf. control ( BC) B B A A AR/ IN DX s BT I L ) R 9 MR TR ST SR A ST I N Y
& -k 255 Broadleaf. removal (-B) A B A A ] P AR/ IN DX 3 AR I L ) R P UL S A RS R

[ MCE H Broadleaf. replacement( B+P) BB — A bR IS DX A T 1 R 5 IS AR TR AT R S I B B AT A INX Y
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10 g THERYIEIRMN; (3) BER R, 1 mg/g WBER RIEASEA 10 g TIRAIRTIRM; (4) IR RB+HER R ,2.0 mg/
g ML BB | me/g HIBERE RIEALEA 10 g TIRAIHIRIN
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Table 2 Chemical properties of litters in two forests

TS 2R AREER AR S

- & %4 /Y
e Total C/ Total N / Lignin/ Cellulose/ ﬁ’?}%ﬂ i KB:T{% 2R Kﬁﬁ%‘; ) A=
Treatment C/N Lignin/Total N Lignin/ Cellulose
(¢/kg) (¢/kg) (g/kg) (g/kg)
EBF 504.70+53.45a 9.52+0.33b 254.95+8.18b 428.95+8.18a 53.01+4.79a 26.81+1.10b 0.59+0.01b
PEF 493.24£10.34a 10.67+0.53a 340.00+19.24a 338.88+4.47h 46.32+2.80a 31.89+1.74 a 1.00+0.07a

[FEIFA [l /NG bl 7R 22 57 8.3 (P<0.05) ; EBF ; % 4£ 8 K Evergreen broadleaved forest; PEF: BATHK Phyllostachys Edulis forest

F3 WWKSAEYLE T EEAERANE

Table 3 Effects of litter treatment of two forest stands on soil physicochemical properties

o Bk | ER THER
s L4 pH bl E“ eI : :
. Organic C/ Total N/ N NH;-N/ NO3-N/
Treatment Soil pH C/N
(g/'kg) (g/kg) (mg/kg) (mg/kg)
BC 4.18+0.07aB 50.51+£2.72aA 2.47+0.19aB 20.50+0.93bA 21.85+£0.92aA 7.84+£0.62aA
-B 4.22+0.13aB 45.11+2.79aA 2.50+0.27aB 18.24+2.86bA 23.52+0.84aA 9.73+0.78aA
B+P 4.22+0.09aB 50.69+4.06aA 2.09+0.15bA 24.18+1.38aA 20.02+0.89bA 7.84+1.52aA
PC 4.81+0.07aA 51.91+1.75aA 3.04+0.15bA 17.11+£0.96bB 18.30+2.02aB 4.48+0.58bB
-p 4.86+0.09aA 40.66+2.44bA 3.91+0.72aA 10.68+2.14cB 21.79+2.24aB 7.94+0.61aB
P+B 4.86+0.09aA 49.13+6.78aA 2.26+0.12bA 21.83+3.54aB 15.30+0.65bB 3.47+0.22bB

[R5 A )N B e [l — KA AN [R) b B 22 53l 3 (P < 0.05) 5 [l B A [R5 bk e rm A [l bR 43 [l — Ab B 8] 22 5 W35 (P < 0.05)
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Fig.1 Effects of litter treatment and antibiotic addition on soil net ammonification rate in Moso bamboo and broadleaved forests
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Fig.2 Effects of litter treatment and antibiotic addition on soil net nitrification rate in Moso bamboo and broadleaved forests
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Table 4 Linear regression relationship between litter chemical properties and soil nitrogen mineralization rate in two forest stands

LR Vil AL
o LA MIAFR Net ammonification rate Net nitrification rate
Forest Linear regression model
a b R? P a b R? P
EBF Y=a XTN +b 0.01 1.49 0.01 >0.05 -0.01 1.66 0.01 >0.05
Y=a XLignin+b 0.02 -4.29 0.32 >0.05 -0.01 3.98 0.06 >0.05
Y=a xCellulose +b -0.01 6.32 0.64 <0.05 0.01 -3.87 0.91 <0.01
Y=a XLignin/Cellulose +b 7.71 -3.20 0.93 <0.01 -7.3 6.14 0.90 <0.01
Y=a XLignin/TN +b 0.12 -1.42 0.01 >0.05 0.02 0.88 0.01 >0.05
PEF Y=a XTC+b 0.01 -0.13 0.35 >0.05 -0.01 5.36 0.23 >0.05
Y=a XLignin +b 0.01 1.30 0.01 >0.05 -0.01 4.79 0.42 >0.05
Y=a XCellulose +b 0.01 -0.25 0.21 >0.05 0.02 -4.68 0.20 >0.05
Y=a xLignin/Cellulose +b -0.12 1.36 0.01 >0.05 -3.65 4.53 0.52 <0.05
Y=a xLignin/TN +b 0.02 0.84 0.21 >0.05 -0.11 4.33 0.48 >0.05

FEHE AR TR ST I 2 4 SR T b G i R AR BT I 94 0 490 ) ) b 24 5 B 2 TN 22 AL Total nitrogen; TC ; 42 Bk

Total carbon

R5 AHRSTEAFERSERETHLERZ BHLELERAX R

Table 5 Linear regression relationship between soil chemical properties and nitrogen mineralization rate in two forest stands

W 2 e 1 iy i ik
= == Net ammonification rate Net nitrification rate
Forest Linear regression model
a b R? P a b R? p
EBF Y=a XTN+b -0.59 3.10 0.32 >0.05 0.74 -0.20 0.51 <0.01
Y=a xSOC+b -0.00 1.76 0.00 >0.05 0.01 1.34 0.01 >0.05
Y=a xC/N +b 0.04 0.80 0.22 >0.05 0.06 2.74 0.40 <0.05
Y=a xpH+b 0.47 -0.28 0.02 >0.05 -0.79 4.85 0.07 >0.05
PEF Y=a XTN+b 0.19 1.05 0.58 <0.01 -0.23 1.61 0.50 <0.05
Y=a xSOC+b -0.02 2.60 0.40 <0.05 0.01 0.54 0.04 >0.05
Y=a xC/N +b -0.03 2.13 0.59 <0.01 0.03 0.34 0.50 <0.05
Y=a xPH+b -0.13 2.26 0.002 >0.05 0.45 -1.26 0.02 >0.05

TC . &M Total carbon; TN ;4% Total nitrogen ; SOC : A HJLf% Organic carbon; C/N:fift/ % Carbon/Nitrogen

R 0 T S A AR T PR R 2 ) AR T S R A 0 1 SR S S AL R 1
WS A7 A 2 5200 AR5 A A 9 A A B8 R AT bR e A % S T R ELTE R bR 3 b e
A 2 TR, A RS DV rh A VA A B 3 i AL T S A A T OR—B, F
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