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The effects of leaf stoichiochemistric characters on litter turnover in an arid-hot

valley of Jinsha River, China
YAN Bangguo', JI Zhonghua®", HE Guangxiong', SHI Liangtao', PAN Zhixian', LI Jichao', YUE Xuewen',
WANG Chunxue', PENG Hui'

1 Institute of Tropical Eco-agricultural Sciences, Yunnan Academy of Agricultural Sciences, Yuanmou 651300, China

2 Institute of Agricultural Environment and Resouces, Yunnan Academy of Agricultural Sciences, Kunming, 650205, China

Abstract; Leaf elemental stoichiometry has an important role in linking plant response to environmental changes and its
afterlife effect. Plant leaf stoichiometry can change dramatically across environment gradients such as grazing, moisture and
soil fertilities and consequently affect ecosystem function (e.g. nutrient cycle) in turn. Although concentrations of elements
in leaves have already be known to have their effects on litter decomposability, the effects of multiple elements were less
studied, especially other elements besides C, N, P. Since there are coordinated decomposition rates of different organs, it
can be hypothesized that leaf stoichiometry could capture the variation of litter turnover time and therefore feedback to
ecosystem function. To explore the effects of biogenic element concentration in leaves on litter turnover, biomass and litter
aboveground were collected from 38 plots in a savanna grassland (E101 °35 '—102 °06 ', N25 °23 '—26 °06 ') which
situated at the arid-hot valley of Jinsha river. Biomass and litter were classified into species before weighting. Litter turnover

time was calculated as the fresh biomass : litter pool ratio. The most important biogenic element (i.e. N, P, K, Ca, Mg,
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S, Mn, Cu, Fe and Zn) concentrations in leaves were measured. The relationships between these element concentrations in
leaves and litter turnover time were analyzed. The results showed that litter turnover may be affected by multiple elemental
concentrations in leaves. K has a significantly positive relationship with litter turnover time while S, Mn and Mg were
negatively related to litter turnover time which indicated K might inhibit litter decomposition while S, Mn and Mg might
promote it. Contrary to previous studies, neither N nor P was significantly related to litter turnover time. K, S and Mn were
related to litter turnover time significantly at species level respectively. K and S jointly explained 16.93% variation at
species level. K, S, Mg and Mn were related to litter turnover time significantly at plot level respectively. Although N had
no significant effect on litter turnover time alone, K-N and their interaction explained 37.42% variation at plot level. This
combination explained 18.37% more variation than K-N additive effect. It was followed by K-Mn combination which
explained 36.64% variation at plot level. Other elemental combinations could also significantly explained variation of litter
turnover time to some extent. K was positively related to litter turnover time although it was positively related to Mn and Mg
which were in turn negatively related to litter turnover time. The results here suggest that K might be the only element that
inhibits litter decomposability in this dry and hot area. The mismatch of elemental effects on litter turnover time between at
species level and at plot level might result from element transfer in litters or their complementary effects in decomposer’s
growth. The interactions of multiple elements indicated that there might be synergic and antagonistic effects between
elements and suggested that litter turnover time would be affected by multiple decomposers which may be limited by different
elements. The results here suggest that future studies should make attentions on other elements besides N and P to explore

their roles in biogeochemistry processes.

Key Words: stoichiometry; biogenic element; arid-hot valley; savanna; litter; potassium; sulphur
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Table 1 Elemental concentration and coefficient variation in leaves

S P K Ca Mg Fe n Cu Mn N
IRk F Species level
I Mean/ (mg/kg) 1426.52 87147  10157.41  12346.83  2158.12  379.57 24.80 42.88 4931 12751.24
TR v 0.43 0.42 0.38 1.47 0.60 0.76 0.54 1.56 0.62 0.45
BEFKF Community level
H{H Mean/ (mg/kg) 1217.35 626.07 8321.09 662529  1401.38 208.24 19.98 48.82 35.37 9589.58
B FEL v 0.19 0.19 0.19 0.54 0.31 0.30 0.21 0.54 0.25 0.14

—JCIEAHT R, Ts SR S Mn S X EUE HA B2 AU SH: , 5 K X EUE A AR B 2 W IEAH DG (BT 1), o S 1
RS R T 13.11% 078 5%, Mn 5 Zn,Mn 5 K, K 5 S, Mg 5 Mn,Fe 5 Mn Fe 5 S, N 55 K Ca 5§ K B4 &t 557
BT Ts WA S:  FFHL AR i RE T 2 AR ST

MR NP S Ts A —JnEIE T RA R 2 R 2o FIE B NP LIRSS BEAERYS Ts BA R MG
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Fig.1 The relationship between litter turnover time ( 7s) and leaf biogenic elements concentration at species level
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Fig.2 The relationship between litter turnover time ( 7c) and leaf biogenic elements concentration at community level

3 itig

ARG R R WY 09 S K Mn X R KE 18 7% 4 J8 e i [R] B 2 5 I rh K|S A [m] 8007 35 . 3 5 NV 7K
- b S Mg Mn K X & 4y Rl 5 0 ] BA 252 K N SERIVE IO e 2, R R SR Y AH S AR IR R @ X
A RO A R RI5E 0, AP iE S S Mg Mn K TCE & B LU AR T 0 sl o 22 08 95 0 40 e, X 37 4010 R i 3R
AR ST A AN P A RS T AR TR RN % 4 AR, I A 0 R A SR AE A AR AR 2 T
R MG .

AR KR RO SE R WA I R O U o B e VAT W A it P i 2 SR €7 SR T Rt A F 5 R WA A R T ot
B R3] I 3% 03 5 sRAFAEAR KR AR VE B , AN A3 A S TEAR ) A A b AN FAAE R A PV P, T 5 3 B HCAE 0 95 4 0 i
& b BT A R4 O S 0N T AR R T A A0 A, S b A R Berg S AT ST RIS Y
Mn 7 it 5 WAL L XA P08 V5 0 3 i i R A W AR Se M, Bl , R RUE M OF 8 B3R B Mg, TTHE NP 7E IR 75 ) o i vh
P B Y,

http : //www.ecologica.cn



5672 xR 3%

R2 FAERYBAEMBEEHFEZTERHEXXER

Table 2 The relationships of litter accumulation index and leaf multi-elements concentration

HRUAF R (AIC {H)

B Model HIE r? Adjusted 72 P Akaike’s Information

Criterion
PP KT Species level
Ts=-12.305+3.46In(Mn) +4.51In(Zn) = 1.21In( Mn) XIn( Zn) 0.13 0.001143 147.8
Ts=352.69-38.56In(N) —54.06In( P) +5.92In(N) xIn(P) 0.09 0.00752 152.0
Ts=17.33-5.05In( Mn) —2.23In( Mg) +0.67In( Mn) xIn(Mg) 0.14 0.0006864 146.7
Ts=-26.05+9.58In(Zn) +3.58In( Mg) —1.29In(Zn) xIn(Mg) 0.15 0.0003548 145.2
Ts=4.36-0.94In(N) +0.525In(K) 0.10 0.0027 150.1
Ts=1.02-0.54In($) +0.38In(K) 0.17 0.00006687 1425
Ts=-0.18+0.0027Ca+2.15In( K) =0.00031CaxIn(K) 0.13 0.001408 148.3
Ts=-2.05-0.25In( Mg) +0.49In(K) 0.09 0.005209 151.5
Ts=-2.17-0.31In( Mn) +0.43In(K) 0.11 0.001463 148.9
Ts=22.77-3.28In(S) =2.47In( Mg) +0.37In(S) xIn(Mg) 0.14 0.0008317 147.1
Ts=~17.98+3.76In( Fe) +4.60In( Mn) —0.94In( Fe) xIn(Mn) 0.10 0.006584 151.7
V& 7K Community level
Te=5.23-0.611n( Mn) -0.361n( Mg) 0.31 0.0005607 38.5
Te=-0.78+8.49In(N) +0.0105K-0.0011In(N) xK 0.37 0.0002641 35.8
Te=6.70-1.16In( P) +0.00015K 0.23 0.0043 43.0
Te=-0.16+2.25In( Mg) +0.0024K-0.00032In( Mg) xK 0.36 0.000412 36.8
Te=-11.38+1.59In( Mg) +0.78Zn-0.11In( Mg) XZn 0.23 0.008427 44.0
Te=-67.88+7.43In(N) +4.06Zn—0.44In( N) XZn 0.26 0.003656 41.9
Te=4.16-1.36In( Cu) +0.08Zn 0.32 0.0004614 38.1
Te=-6.27+1.79In( Mn) +0.001K~0.00028In( Mn) xK 0.37 0.000324 36.2
Te=-0.15+2.10In( S) +0.0022K-0.0003In( S) xK 0.23 0.007726 43.6
Te=3.83-0.53In( Ca) +0.00016K 0.24 0.003279 42.4
Te=2.04-0.711n( Cu) +0.00015Cu 0.27 0.001445 40.6

AT —IC ATl R A A K S Mn Mg 52 N P XY R R R, Horh U K S5 94 SR 54 o TR A7 72 TEAR
KME, T K SHETTREIEAATETARRICR , Hit, BRSCHAMERTRE S K TTR XYY 2 B3 i A A5G . X AT RER—AE
TR 3 DK 735 T K I 0 T RE o L e sh My sl R Mo b ka7 R T B, HE TR S 1A
7o) J I IR T ) SRR A T BB T 3N AV W 20t O e 2EA AT G, B 5 e e R A AR R AT G

BRI RO B R T K K5 T ) SR B o ) A AR TE AR SCHE s W RfOKF B S 15 U 9 g J e o il AR DG A e
e, AR ZKF L Mn 5 087 Y R e R R SC MR . XS 20Tl R AE R — 20, WIMoKF B K 5 S 5 iRy, BV K
F B K5 Mo 5 W EABE R, 2] K TR 5 e oo R IR 1 I8 % Wi R

AN TR e Xt U B A A S AN — 2, AR A H S B RAT B R A DG TS A A AL R R AV E R S S A
5, RT3 U] B 265 15 2. 25 L R A e 5 Fr 00 1 )RR Min 2 A AT 3 55 AV A 20 90 e 1 il 0 PR T R B
AR AR EZETRZ

AT JUR WAL G RN R B EAF R o o TR 7 it oo L 22 R o | TG 3O S [6) 64 7 ik 2 ) KR )
A, H e Z T i & 3RS 5RO , 2R B DM EVE AT 220, ANIF) 2 2 2 AN AR AR R R B b 2e 85 e R
FRIZEL 58N, I P AR AT 22 T SR A6 X AV 1 3 RE D S22 DR 3R 1) Y T A W) e 3R () W REAT A B3 [ 47 T i
PR, TR TR & A DO R TR CR DY Y AT R & R R, 55— o8 3R AR M Bl {4
FER, [WIRE, M5 TR A R m e, T REX AP A AR 5 , AR T B T R MR S A S T R A AR L T e
AT E AR AR T R I BRI E A2

ARWFTER IR ARS8 G ER B G5 08 V6 4 ) e it i 395G 2R AT 8 o0 22 57 , 3 T 5 1A v 1) 22 MRk o 0
YOIk RSN OG o RV TR OB JR VR P R O LR R 0 U 98 0 37 o k22 SRR R R R A ) 0 v
Y3 HANS RS TE 0 v BA BB i OC R BRIV R A TR
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0 B0 DI A RT3 RS SR 20 B DRSERETA | 5 50 T AR 0 AN RO S5 R R IR K AR R 8 3R A LB R B ARG v )
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(2) YRR b iR S ik 5 A T Wy SRR T ] 19 56 3R di (385, T ARED /K- b, i Min 357 415 08 7 00 J) e I 1) 190 5% 2R e
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T o0 Ak o IR Iy AN A
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Appendix table 1 Correlations of some element concentrations in leaves, givern as r*

JCE Element S Mn Mg Ca N P Fe Cu Zn
K 0.0090 0.0410 0.0400 0.0421 0.1019 0.1438 0.0416 0.0090 0.0653
S 0.1120 0.0640 0.0044 0.1394 0.1045 0.0153 0.0014 0.0206
Mn 0.1580 0.0396 0.2366 0.2582 0.0814 0.0000 0.0455
Mg 0.4450 0.2843 0.1620 0.1130 0.0102 0.0103
Ca 0.3082 0.1122 0.1858 0.0011 0.0189
N 0.3818 0.2559 0.0001 0.0832
P 0.2192 0.0010 0.0484
Fe 0.0483 0.2463
Cu 0.3982

HUBAARIR B P<0.05; A B /T 4 2eid A SR B ik
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