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Effects of simulated nitrogen deposition on decomposition of foliar
litter of Robinia pseudoacacia L. and Hippophae rhamnoides L.

Zhang Xiao-Xi* , Wang Li-Jie, Ji Yong-Kang
( College of Life Sciences, Yan’an University, Yan’an, Shaanxi 716000, China)

Abstract. Robinia pseudoacacia L. and Hippophae rhamnoides L. are two main tree species
used in the artificial afforestation of the Loess Plateau. In the present study, the decomposition
of the foliar litter of these two species was examined under different nitrogen (N) deposition.
Specifically, a six-month indoor litter decomposition experiment was carried out under control
and simulated N deposition (5, 10, and 20 gN - m™ - yr™') to detect the effects on litter
decomposition and nutrient release. Results showed that: (1) 5 and 10 g - m™@ - yr' N
deposition (LN and MN) significantly accelerated the decomposition of R. pseudoacacia litter,
with the MN treatment being more significant. All N depaosition treatments significantly inhibited
the decomposition of H. rhamnoides litter, and 20 g - m™ « yr™' N deposition (HM) exhibited a
more significant inhibitory effect on the first half of decomposition. (2) The LN and HN
treatments significantly inhibited the release of N from R. pseudoacacia litter, while the LN and
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MN treatments inhibited the release of phosphorus (P); MN accelerated the release of N from
H. rhamnoides litter, while HN treatment induced significant inhibition. All N deposition
treatments markedly reduced the release of P from H. rhamnoides litter. In general, high-
intensity N deposition exhibited stronger inhibitory effects on litter nutrient release. (3)
Differences in the litter substrate quality (i.e., carbon (C), N, P, and condensed tannin
contents and lignin to N ratio) and the intensity of N deposition were key factors affecting the
decomposition of litter and the release of N and P, and there were significant interactions

between these two factors.
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Table 1 Substrate quality of tested foliar litter
& Content
PN - -
i o N o T ShE AR
Litter (ma/g) (rﬁg/g) (m;/g) Condensed tannins  Cellulose Lignin
(mg/g) (%) (mg/9)
HI#E Robinia pseudoacacia (Rp) 299.64 + 42.24* 23.07 + 4.07™ 3.37 £ 0.01** 14.39 +1.47* 1290 +1.73 185.33 + 11.56
ik Hippophae rhamnoides (Hr) 491.05 + 38.34 4717 £ 2.79 711 £0.24 5.59 + 0.81 12.65 + 1.68 165.33 + 18.44
LLE Ratio
1A 7 - -
Litter TRA T L ALt KRR/ A H
C/N C/P N/P Lignin/N
HI# Robinia pseudoacacia (Rp) 13.37 £ 3.04 88.81 = 12.71 6.83 £ 1.20 8.19 + 1.14™
il Hippophae rhamnoides (Hr) 10.42 + 0.67 68.98 + 3.57 6.64 + 0.46 3.50 + 0.24

T o#
Notes: * ,

s A3 FRR AN R PRV IR 25 5 3% (P < 0.05, 0.011%0.001), T,
% and #** indicate significant differences in litter (P < 0.05, 0.01, or 0.001, respectively). Same below.

®2 PABEMHREMENIAREENEFESN

Table 2 Analysis of variance with three-factor repeated measurements for litter mass loss

225 R FAE R
Source of difference F values and significance

Z UL Nitrogen deposition (ND) 669.55 “*
P73 F i Substrate quality (SQ) 452,91
Arffastia] Time (T) 64 747.22"
ND x S 218.06 ***
SQ xT 68.54 "
ND x T 994.70
ND x SQ x T 0.05"S

W xR EAEN, FImE 3 BFEELZME I 200K 0G NS, P> 0.05, 8% 365 it DL 38 o e A R B 56 1 2 o AR
T (AIFAREAE RN 59.66%) , 3% I LBl AU AN BEAR 0o 7 5 5 AR /N LU,

Notes: “x” indicates interactive effects, F values were obtained from analysis of variance with three-factor repeated measurements;
NS, P> 0.05. Substrate quality is represented by PC1 ( obtained by principal component analysis) , which reflects C, N, P, and
condensed tannin contents and lignin to N ratio, and accounts for 59.66% of total variation.
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Fig. 1 Effects of N treatments on litter decomposition process
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Table 3 Two-way analysis of variance for decomposition parameters ( F values)

2RI G R k IR =y Ain] J5 R ik ]
Source of difference Decomposition constant tos tios
AR Nitrogen deposition (ND) 46.499 ** 85.000 *** 67.474™
PR3 T Substrate quality (SQ) 646.347 1094.000 *** 941.370 ™
ND x SQ 22.315** 34.500 7.413 *
Notes: ty 5, time for first half of decomposition; {5, time for second half of decomposition. Same below.
x4 BEHSBSHNEERRFESN
Table 4 One-way analysis of variance for decomposition parameters
gt pUEL IR K 2 R S0 i 1] J5 2R3 figk ]
Litter Treatment Decomposition constant tos tos
CK 1.72 £ 0.02e 0.40 + 0.01a 1.34 £ 0.01a
ke LN 1.91 £ 0.00d 0.36 + 0.00b 1.20 + 0.00b
MN 2.04 + 0.04d 0.34 £ 0.01c 1.13 £ 0.02¢c
HN 1.71 £ 0.05e 0.41 £0.01a 1.35 = 0.04a
CK 4.40 + 0.08a 0.16 + 0.00f 0.52 + 0.01e
- LN 3.60 + 0.01b 0.19 + 0.00e 0.64 + 0.00d
MN 3.58 + 0.07b 0.19 + 0.00e 0.64 +0.01d
HN 3.34 £ 0.11c 0.21 +£0.01d 0.69 + 0.02d




5 4 3

SR e A Rl ST AR B VR 7% - 7 145 1) 403

25 FHT HN % LN A MN 5588 4 30 1V ) =5
KRBT ffmn e
2.3 BEMHEEREN

W BE T 220 e REW (£ 5), AU, I
T I B 0 I i S HL AR A FH Y G s e R 6 2
P B A BB (P < 0.001 5 0.01) , %FHE4fF
T, UDTRYR 5 AR S i S U0 2 R ) B R OR B
EE T RIBRIA S HE— 2D B R 3R 7 25 A 2 2R
T 2), g AbBEY ) T R I Y

SRR, H LN MfIfE SR (P < 0.05); MN 4b
P E R HE T VDB A EUREC, T HM A B
PR BEMHI (P < 0.05) ; LN Fl MN 4b 34 i & 41
il T SRR O 5 o B R, L R R
(P <0.05); Hrfy &ALBRI 4 W 4mf T Vi %
AR, L il R R i R 33 im0 iV FH A 145
(P <0.05) , (HITA A UTRREAL PRI R 2 Vb
PRTE I 37 00 BRI 3 T AR R 95 o ) R
FEE2N

®5 ABEMFEIBMENNERFTEST(FHE)

Table 5 Two-way analysis of variance for decomposition parameters ( F values)

Source of difference Release rate of N (%) Release rate of P (%)
R UL Nitrogen deposition (ND) 194.019 6.455
AP B BB Substrate quality (SQ) 1355.308 *** 10.881*
ND x SQ 51.269 ™ 3.255 ***
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Fig. 2 Nutrient release of foliar litter
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