}’bﬁ% Guihaia Jul. 2022, 42(7) . 1136-1149 http://www.guihaia—journal.com

DOI: 10.11931/guihaia.gxzw202103057
TRRE, i, UM, S5 EBNES SR KA Y A AR IEREST (1], TR, 2022, 42(7) ; 1136-1149.

WANG CL, CUI WZ, ZHAO P, et al. Decomposition characteristics of common wetland emergent plants in Dianchi lakeside
[J]. Guihaia, 2022, 42(7): 1136-1149.

H it R U R M E K E Y S R R E R 3R

EHRE', BHEE, B O, HEX, £ 1Y

(1. PEREE MO F {4 B/ B 5 R AT g ot RLBH 650224 2. WiVl R2% I8 5 98 IR 2% i
IERL AT A, AU 310058 3. H ERME B T IR ST T, w1 361021 )

 OE. R KA YR AR A S RS AR AR, o BRE Y AR AR IR LR,
T A T HIL TSR M RV 0 R RRAIE 2 S A BT it T A O S M K A, SR A KR T
Hi By B EVRBY B UK B BE3E 4 AR B i i Al v B RE & HE 3.5 a B3R IR TN E T A ) 0 ik R 3
KIEHEIR (16 FIALARAR) | 30T T 43 fifk 3 FBAL AR AR 1) B0 A8 AR 1b S AE SC 1 R Bl 248 5 3 fidk B B 6T 4%
FebRAE S TTHRE . SRR (1) MR (K JEFEN 0.43 ~ 1.41 o P 22 R i ft (k=1.41 a") ,
FERAEo Rt 12 (k=0.43 a™') o (2) Ptk v i o i AR 2000 B T 5 AR B R N 40 e R
TR R R ST S R B AR IR U R AR b R R I R - AR W A R R R
i3 AR VAR AL S AR AR T R TR R B AR R A - R - A A A AR 4
REPAARERRI N B E-BHC BRE, (3) AN Y 7 sl 2 500 G Py B8 An (Lot RR 2 ) g
B TYRTR) FRa it G W Ia s (4R CPA4ER) MMM R . (4) 13 FistrE G N 3
B S E B 5,3 FdE bR i A Ab e 3 o Horb Lo SRR B T B R Bk BR LES B L BR
SEAE A [RIAE ) 1) ik 3k A v 28 B LR AR ARL A R , T AR SR T S S K R A 7 00 O3 ik 1 DG SRR /R PR R A . 1 F
R, AR 04 5 ik B A R] 3RS ik A 45 00 8 s 2 T8 0 ik 3 1) 2 8 I 1 5 3 5 48 7 S ] 1
HEA AP 09 53 A, Ry i — 20 T A Vi 1 o3 M T P L T 2 e 2%

KR HAKAEY, oA, BIE, WY, BN

FESES: Q945 ZERFRIRED: A T EHS: 1000-3142(2022)07-1136-14

Decomposition characteristics of common wetland
emergent plants in Dianchi lakeside

WANG Chenli', CUI Wanzhe', ZHAO Piao', XIAO Derong', WANG Hang'**"

(1. Wetlands College, Southwest Foresiry University/ National Plateau Wetlands Research Center, Kunming 650224, China; 2. College of
Environmental & Resource Sciences, Zhejiang University , Hangzhou 310058, China; 3. Institute of Urban

Environment , Chinese Academy of Sciences, Xiamen 361021, Fujian, China )

Abstract: Wetland emergent plants are important carriers for maintaining the functions of wetland ecosystems, and the
decomposition process is a necessary part of the material energy cycle. In order to fully understand the decomposition

characteristics of wetland litter, we selected nine dominant wetland emergent plants in Dianchi lakeside and collected the
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leaf litter samples in four stages from living to death, including vigorous growth season, standing dead stage, lodging
stage, and submerged stage. We measured the leaf litter decomposition rate and sixteen physical and chemical indexes
during the 3.5 a period. We analyzed the dynamic changes of decomposition rate and physical and chemical indicators,
as well as their correlation, and we calculated the contribution of species and decomposition stages to the variation of
each indicators. The results were as follows: (1) Decomposition rates (k value) ranged from 0.43 a” to 1.41 a”' | among
which Zizania latifolia decomposed the fastest (k=1.41 a'), Thalia dealbata decomposed the slowest (k= 0.43
a'). (2) Specific leaf area, puncture strength and dry matter amount showed a trend of “continuous increase”
“continuous decrease” and “first increase and then decrease” , respectively. Nutrient element indexes mainly presented
“release-enrichment” “ enrichment-release” and “net release” modes. Among the key carbon-related indexes, lignin
showed the trend in “enrichment-release” “ enrichment-release-enrichment” and “enrichment” , respectively. Cellulose
and hemicellulose showed “accumulation-release” changes. (3) Leaf litter decomposition rate had the highest correlation
with initial physical indexes (i.e., specific leaf area, puncture strength, amount of dry matter) and initial carbon-related
indexes (i.e., cellulose, hemicellulose). (4) Dynamic changes of thirteen indexes during the incubation period were
mainly dominated by the decomposition stage, and three indexes were dominated by species. Among them, specific leaf
area, puncture strength, amount of dry matter, carbon, potassium, calcium, sulfur, iron and other indexes have
consistency in the decomposition dynamics of different emergent plants. Therefore, it can be used as key indexes for
emergent plant litter decomposition. This study indicates that the decomposition rates of different plants are different, and
physical and carbon-related compound indicators are the main factors regulating the decomposition rate, the

decomposition law of wetland emergent plants is revealed to provide crucial theoretical reference for further predicting

litter decomposition of wetland emergent plants.

Key words: emergent plants, decomposition of dynamic, lakeside, litter, habitat
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Table 1  Primary constituents of nine emergent plants (x)
" I L AERERE - e . e e
K g e TR g e e mew ww
FE45 Index Schoenoplectus Zizania Thalia ) Nelumbo ~ Phragmites  Arundo Cyperus  Miscanthus
tabernaemontani  latifolia  dealbaia var. nucifera australis donax papyrus sinensis
versicolor
LI B Specific leaf area (cm® - ) 101.0 173.0 60.4 88.5 66.0 153.0 92.0 21.8 56.1
ZE 4] 1 B Puncture strength ( gf) 221.0 78.6 121.0 95.9 93.7 58.1 68.1 554.0 55.5
+¥) B Amount of dry matter (% ) 21.5 46.0 39.1 22.5 91.2 50.8 38.6 23.9 15.4
1% & & Carbon content (mg + g”) 360.0 399.0 415.0 401.0 403.0 429.0 380.0 360.0 335.0
& ¥ H Nitrogen content (mg « g") 25.0 30.8 20.8 11.4 18.1 17.4 13.1 6.2 9.2
T & H Phosphorus content (mg « g") 6.6 1.5 0.8 0.6 1.1 0.9 1.1 0.8 0.5
#97 & Kalium content (mg - g") 61.2 7.4 17.6 17.1 16.8 14.0 25.0 9.9 5.6
#5255 Calcium content (mg + g™) 13.1 9.4 10.4 6.5 71.4 6.5 21.7 9.4 11.1
%g%Magnesium content (mg . g’l ) 3.8 1.9 2.6 1.6 5.7 1.7 3.0 1.4 1.6
Tt 2 2 Sulphur content (mg « g”) 4.4 1.5 2.3 3.0 4.2 2.7 2.4 1.9 1.3
R i Tron content (mg + ) 1.2 0.9 0.6 1.4 0.5 0.6 0.6 0.4 0.7
lﬁﬁé\ﬁManganese content (mg * g" ) 0.7 0.5 1.8 0.2 1.3 0.2 0.1 0.7 0.2
L4 F Cellulose (%) 30.7 30.4 27.2 21.2 16.4 28.7 37.6 44.1 32.9
2L 4 ZE Hemicellulose (%) 20.6 19.6 16.3 16.7 10.5 22.6 25.2 19.1 23.9
AR E Lignin (%) 23.9 18.0 23.8 16.6 47.9 27.9 17.6 22.1 16.6
JK41 Ash content (%) 2.7 3.3 3.7 3.7 5.7 1.4 6.7 1.7 1.4
—a— K Schoenoplectus tabernaemontani —w—TERf P45 Arundo donax var. versicolor —p— 'iff Arundo donax
—e— 3T Zizania latifolia —e— |- Nelumbo nucifera —o—4Li5 i Cyperus papyrus
—a— {1746 Thalia dealbata —&— /%75 Phragmites australis —— 8 Miscanthus sinensis
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Fig. 3 Trend of physical indexes for nine emergent plants
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Table 2 Models (y=ae™) for the relationship between

mass residue rate of leaf litter and time

I3 fift

o
, I )5 82 S
D Regression R? Dec<')m— fos Toos
Species equation posing (a) (a)

. index

(a")
KA y=143.37e™  0.725 0.57 1.22 5.27
Schoenoplectus
tabernaemontani
B y=431.76¢7*  0.842 1.41 0.49 2.13
Zizania latifolia
1 y=114.11*" 0994 0.43 1.62 6.98

Thalia dealbata
LB AR

Arundo donax var.
versicolor

y=133.517"%% 0.914 0.82 0.85 3.66

Rp - y=366.7¢ " 0.875 1.21 0.58 2.48
Nelumbo nucifera

P y=156.41e"""  0.924 0.68 1.02 4.43
Phragmites australis

FAT y=116.72¢7"*"  0.998 0.48 1.44 6.20
Arundo donax

AR HE y=91.074e** 0.773 0.45 1.56 6.73
Cyperus papyrus
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The red in the figure indicates the positive correlation, the blue indicates the negative correlation, the deeper the red, the more significant the

positive correlation, and the darker the blue, the more significant the negative correlation.
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Fig. 6 Pearson correlation between initial components and litter decomposition rate
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Table 3 Variance analysis of non-parametric

multivariate for each index

smpe IE

ok
15k S%ﬁ] Decomposition ke {*Jj(%:
EKZN pecies stage Re au\fe
Index contgri-
5 5 bution
R P R P RC
T 0.036 0.799 0.325 0.002 9.03
Amount of dry matter (%)
LR 0.265 0.090 0.880 0.001 3.32
Specific leaf area (em® - g')
i) 3 0.168 0.238 0.747 0.001 4.45

Puncture strength ( gf)

ik & B Carbon content 0.088 0.490 0.519 0.001 5.90
(mg-g")
A&t Nitrogen content  0.493  0.011  0.409 0.001 0.83
(mg-g")
% %5 & Phosphorus content 0.514 0.003 0.350 0.001 0.68
(mg-g")
A4 Kalium content 0.094 0.581 0.431 0.001 4.59
(mg-g")
45548 Calcium content 0.062 0.715 0.549 0.001 8.85
(mg-g")
B4 Magnesium content  0.120  0.311  0.300 0.001 2.50
(mg-g")
Ry Sulphur content 0.103 0.400 0.422 0.001 4.10
(mg - g")
44t Tron content 0.224 0.087 0.695 0.001 3.10
(mg-g")
4 ¥ i Manganese content 0.189  0.131 0.531 0.001 2.81
(mg-g")

214 EK Cellulose (%) 0.091 0.404 0.552 0.001 6.07
L YER 0.016 0.885 0.754 0.001 47.10
Hemicellulose (% )

AR Z Lignin (%) 0.151 0.325 0.627 0.001 4.15

K53 Ash content (%) 0.305 0.006 0.131 0.034 0.43
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TR 5 R T BE W R ) AE AN R 2 ]
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o7 AR R R AR WL B
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FYER R BR) 15 A 7] o3 ik B Be 3 U L ] 4 7
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