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Effect of organic carbon quality on the litter decomposition and temperature

sensitivity of Phragmites australi in the Yellow River Delta, China

TAO Baoxian* , ZHANG Baohua, DONG Jie, LIU Chenyang
College of Environment, Liaocheng University, Liaocheng 252059, China

Abstract: The decomposition rate of litter and its temperature sensitivity (), could affect the return of organic carbon to the
soil, and in turn, its response to global warming. However, exactly how the quality of organic carbon affects litter
decomposition and its temperature sensitivity is still relatively unknown. In this study, field and laboratory incubation
experiments were conducted to investigate how the quality of organic carbon affects litter decomposition and its temperature
sensitivity. The leaf litter of reed ( Phragmites australi) was collected in the Yellow River Delta, China, and the quality of
organic carbon was assessed through solid-state "C nuclear magnetic resonance spectroscopy (°C NMR). The results
showed that (1) the relative abundance of O-alkyl and di-O-alkyl C was reduced, and the relative abundance of aromatic C
was increased following litter decomposition. The ratios of hydrophobic to hydrophilic C and aromatic to O-alkyl C were also
increased at the last stage of litter decomposition. These results indicate that the stability of organic carbon was enhanced
during litter decomposition. The respiration and mass loss rate of litter also decreased during litter decomposition, and (2)
the mass loss of litter was mainly controlled by the relative abundance of alkyl and O-alkyl C and C/N, whereas the

cumulative CO, production of litter was mainly controlled by the relative abundance of O-alkyl and di-O-alkyl C.
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Furthermore, the Q,,value of CO,production was affected by the relative abundance of carboxyl C. In general, the relative
abundance of alkyl, O-alkyl, di-O-alkyl, and carboxyl C are more effective in predicting litter decomposition and its

temperature sensitivity compared to litter stoichiometry.

Key Words: organic carbon quality; litter decomposition; temperature sensitivity; "C NMR; Phragmites australi; Yellow

River Delta
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H Kekk Uk k;’%/%\ﬁz}”z K Lk H- and C-substituted O-substituted R

[tems Alkyl C Methoxyl C 0-Alkyl C di-O-Alkye C aromatic C aromatic C Carbonyl C

Qo 0.38 0.41 -0.52"" -0.49" 0.53" 0.50" 0.56"

LJ10 -0.84"" -0.71*" 0.91 " 091" -0.74"" -0.71"" -0.88""

LJ20 -0.86"" -0.81"" 0.86"" 0.89"" -0.61"" -0.56" -0.78""

LJ30 -0.87"" -0.75*" 0.85"" 0.88"" -0.58" -0.55 -0.75*"

MLR 0.94 ™" 0.74*" -0.97*" -0.97*" 0.76 " 0.71** 0.89*"

SYL -0.94"" -0.74*" 0.97 " 097" -0.76 " -0.71"" -0.89""
P Ty m—, P -

O or v i oAl €

Qo -0.32 -0.22 -0.19 0.47" 0.43 0.52"

LJ10 0.78 " 0.58" 0.50* -0.90"" -0.89 " -0.87""

LJ20 0.82*" 0.56 " 047" -0.86"" -0.89 " -0.79"*

LJ30 0.85"" 0.63 " 0.55" -0.86"" -0.89 " -0.78""

MLR -0.88*" -0.57" -0.48" 0.97*" 0.97*" 091"

SYL 0.88 " 0.57" 0.48* -0.97*" -0.97*" -0.91""

10°C 444 T &Y CO, BRBEE (LJ10) ;20°C 14 FIREY CO, BB MR (LI20) ;30°C 41 FIAE4 CO, BRRIE (LI30) ; F %Y
REFR(MLR) ; VEPIFIA R (SYL) s BiaKBR/ 357K (HB/HT) 5 * 78 0.05 K- OB 1= B EMIK; * = 78 0.01 K OB - 8 E M %

P 7E ) HE 2 A o LGS A BB S5 ek 40T I 5 00 1 0 e A S S ST TR R 3R X R A A 4 5 i 4T
AL, BFSTRIT A AR T L L R AR R P ) A3 e 1) R BT 5 S C/N 2 T0I0 9 9 4 4 ik 1)
JESRPRDY . WA R I, M TR A A LB T i RE T A O AR IR TR D A Y AR R
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5 Parton % LI AML, BIRE A DI AL RE W S W I ) 0 B CO, BRI, &5 Il JA 45 2 b
I BB ot AR B M C/N REAR G 1) B U 7 1) 2 B 38 T e Sk B XU L AR NS 25 8 ] LA ST 17
fife R CO, BBURE R . ST, A LR BT i 5 AR A Ak 2% T8 LU 342 0000 4 V% 90 43 S CO, BRI R B P 4
b, BA BLBR o e 5 A 2 A 2 i U B O BURR

A AL 5 F2E R 5 MR AT DL 207 10 L A, (RS M 285 AT i 22 NI 2 B, AV 00 4 fie it
[ BRC , A LR E (&1 4.5) , Ui T PP R 1403 B8 SR QTR (BT 7) o X 7 A LA X 43 ik 2H 73 €O,
TR T SRR T BB K T LB B 4 4143 . X5 Vanhala % 5 Conant 45> 3¢ F - HEG HLER 41535
Ak i B RO IR 25 e AR ] ﬁﬁﬂﬁ%%*&ﬁ4ﬁ%ﬁ]ﬁ%iﬂfb\( Chemical kinetic theory) JMEST ALY B
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