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Response differences in decomposition and nutrient release of litter from Robinia pseudoacacia
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Abstract; Taking litter from Robinia pseudoacacia Linn. plantations with the stand ages of 10, 20, 33
and 43 a as research objects, an indoor simulated decomposition experiment was conducted under
treatments without nitrogen deposition or with 12 g - m™ - a™' nitrogen deposition for 150 d, and the
response differences in decomposition and C, N and P release of litter from plantations with different
stand ages to nitrogen deposition were assayed. The results show that with the increase of stand age, C, N
and P contents of litter from R. pseudoacacia plantation show a tendency to increase in general, while
contents of lignin, polyphenol and condensed tannin, and chemical richness and chemical dispersion
show a tendency to decrease in general, and C/N ratio, C/P ratio and lignin/N ratio of litter from
plantation with stand age of 43 a are the lowest. It is indicated that with the increase of stand age, the
substrate quality of litter from plantation shows an optimization trend in general, while its chemical
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richness and dispersion show a trend of decrease. Nitrogen deposition significantly (P<0.05) or extremely
significantly (P<0.01) inhibits the entire decomposition process of litter from plantations with stand age
of 10-33 a, but has no significant effect on the decomposition of litter from plantation with stand age of
43 a; it also inhibits C release of litter from plantations with stand age of 33 and 43 a in the middle and
later stages, N release of litter from plantation with stand age of 20 a and P release of litter from
plantation with stand age of 43 a. The result of three-way repeat-measured ANOVA shows that
decomposition time, nitrogen deposition level and their interaction, interaction of nitrogen deposition level
and stand age have significant or extremely significant effects on C, N and P release of litter, and the
interaction of the three only has a extremely significant effect on N and P release of litter. Overall, under
treatment with 12 g + m™> + a”' nitrogen deposition, the inhibitory degree on decomposition of litter from
R. pseudoacacia plantations with relatively low stand ages are higher, while the negative feedback of C
and P release of litter from plantations with relatively high stand ages to nitrogen deposition influence is
more evident.

Key words: Robinia pseudoacacia Linn. plantation; stand age; litter; nitrogen deposition; chemical

characteristics ; litter decomposition
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Table 1 Basic information of test Robinia pseudoacacia Linn. plantation and the composition of mixed litter

Meiera Hefi WeHE/ () Bk 14K/ m TR /™ A A AL
Stand age Slope position Slope Aspect Altitude Density of R. pseudoacacia  Composition of mixed litters'
10 3% Upslope 23 7Rt Northeast 1236 1200 80%RP+10%BP+10%SV
20 3% Upslope 28 P4t Northwest 1331 1 100 80%RP+10%AS+10%SV
33 3% Upslope 23 It North 1117 1 000 80%RP+5%AL+5%CI+5%SV+5%AS
43 -3 Upslope 26 PGt Northwest 1157 1 000 80%RP+10%AS+5%CI1+5%SC

DRP . Hill##8 Robinia pseudoacacia Linn.; BP; /N{E W4 EE Bidens parviflora Willd.; SV fJ2 2 Setaria viridis (Linn.) Beauv.; AS: [13%% Artemisia

stechmanniana Bess.; AL; F L Artemisia lactiflora Wall. ex DC.; CI; ¥73§ Chrysanthemum indicum Linn. ; SC; %1'3F Stipa capillata Linn. B 5341

[543 %X The percentage is the mass fraction.
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Table 2 Changes in substrate quality and chemical diversity of litter from Robinia pseudoacacia Linn. plantations with different stand ages

(X+SE)V
i/ B4 & 8/ (mg - ¢7')  Content in each component
Stand age C N p /f\}ﬁﬁ L HiGBT )
Lignin Polyphenol Condensed tannin

10 362.22+8.60b 18.59x1.14¢ 3.38+0.01d 0.17+0.00a 6.69+0.08a 11.87+1.16a
20 382.83x15.13ab  23.53+0.15b 3.76+0.05b 0.15+0.00a 4.53+0.07b 9.66+0.69ab
33 396.82+5.16a 20.94+0.40bc 3.50+0.01c 0.18+0.01a 5.14£0.15b 8.38+0.17b
43 400.02+4.63a 31.17+1.90a 4.26+0.00a 0.09+0.02b 4.96+0.09b 5.52+0.39¢

M/ a C/N It C/P I AR /N T Thag 4w B ThRe st £

Stand age C/N ratio C/P ratio Lignin/N ratio Functional richness index Functional dispersion index
10 107.07+2.75ab 19.67+1.57a 9.05+0.71a 3.64+0.64a 2.31+0.46a
20 101.69+3.28b 16.27+0.63b 6.52+0.11b 3.91+1.55a 2.13+0.69a
33 113.26+1.22a 18.96+0.45ab 8.93+0.67a 0.28+0.10b 0.42+0.10b
43 93.98+1.08¢ 12.92+0.70¢ 2.98+0.73¢ 0.25+0.09b 0.39+0.06b

D [F] B A [R] /NG bl e R AN [R) bR S K b 0 9% 4 6] 2% 57 8 3 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05)

difference among litters from plantations with different stand ages.
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Table 3  Analysis of variance on decomposition parameters of litter from Robinia pseudoacacia Linn. plantations with different stand ages

(X+SE)Y
TCR YA 12g-m™ -« a " EULKRALFE
/M\%\/ a Treatment without nitrogen deposition Treatment with 12 g - m™2 - a™! nitrogen deposition
Stand age
/(g g ah) tys/a tlys/a k(g-g'-al) los/a thys/a

10 1.73+0.04a 0.40+0.01b 1.33+0.03b 1.55+0.08a* 0.45+0.02b 1.49+0.08b #
20 1.46+0.02b 0.48+0.00a 1.58+0.02a 1.37+0.01b s 0.51+0.00a: 1.59+0.01a#x*
33 1.75+0.05a 0.40+0.01b 1.31+£0.04b 1.59+0.07ax* 0.44+0.02b 1.45+0.06b
43 1.55+£0.07b 0.45+0.02a 1.49+0.07a 1.58+0.05a 0.44+0.02b 1.46+0.05b

Dk AE43 32 Annual decomposition rate; t,s: 43 AT 50% 75 B} 6] Time consuming for the first half of decomposition; tl5: ZiftJ5 50% i 75 At
[A] Time consuming for the second half of decomposition. [F]%1] Fp A [F]/ING FFREFE R AS R AR IS R IH 7% P [R] 22 7 i 2 ( P<0.05) Different lowercases
in the same column indicate the significant (P<0.05) difference among litters from plantations with different stand ages. # FIl #4331 7R [F] — bR & AR
Hb V& W IR — PR FRAEAS [R] b B[] 22 53 @ 3 (P<0.05) FI#L i 3% (P<0.01) % and *= indicate significant (P<0.05) and extremely significant

(P<0.01) differences in the same index of litter from plantation with the same stand age among different treatments, respectively.

R4 FARARIEREZN S BSBHONERHTES0

Table 4 Two-way ANOVA on decomposition parameters of litter from Robinia pseudoacacia Linn. plantations with different stand ages

AR ik R

IR 50% Fr s i fi)

Time consuming for the

SRS 50% Bt i ]

Time consuming for the

/S}Eiﬂeéffvariation Annual decomposition rate first half of decomposition second half of decomposition
F{f F value P {f P value F {f F value P {H P value F {f F value P {& P value
R UK N deposition level (N) 6.704 0.020 6.364 0.023 7.478 0.015
FRiE Stand age (A) 9.312 0.001 10.249 0.001 10.583 <0.001
NxA 1.588 0.231 1.472 0.260 1.641 0.220
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Fig. 1 Effects of N deposition on the C, N and P release of litter from Robinia pseudoacacia Linn. plantations with different stand ages

K5 ARAKRREAEEY CNMPRERN=—"REREESNEFEZIN
Table 5 Three-way repeat-measured ANOVA on C, N and P release rates of litter from Robinia pseudoacacia Linn. plantations with different
stand ages

75 S Sf Y C %  C remained rate N 78 B % N remained rate P %% f8% P remained rate
Source of variation F A F value P { P value F A F value P { P value F A F value P {H P value
43§t [E] Decomposition time (T) 78.424 0.005 93.449 0.001 1 189.54 <0.001
RITREKSE N deposition level (N) 61.745 0.016 70.751 0.014 47.314 0.020
ML Stand age (A) 10.933 0.057 2.756 0.178 6.569 0.082
TN 14.204 0.029 8.384 0.045 61.101 0.002
TXA 2.271 0.231 2.814 0.200 17.653 0.018
NXA 30.017 0.004 51.040 0.011 77.206 0.001

TXNXA 2.799 0.179 26.582 0.005 23.131 0.007
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