J. Lake Sci.(#i8A+5) , 2017, 29(2) ; 448-457
DOIT 10. 18307/2017. 0221
© 2017 by Journal of Lake Sciences

FALBITTKE 53 0 K H ik R MB L F T EFHE

F ORLAEOELE O ORTTURTR EEAT AR W L R ER
(1R B TR TP AR A 5 RIS S U BVE &K ST S50 %, 1T 330099)

(2 TP KRR DR SE B, VL0046 5B VU S ER B T S %8 T 330029)

(35 R K A I BT AR BB 7 R St gl L 430072)

B E. HaixdFOUKHEm(C) A (N) F#E(P) 2 R i B AMIF T B e h B SR sl BB FR LKA i st F 3%
BEFKEPTUKKY C N R P B RSN 52 500 56T 0 208 SR WA P TUK AL 1 8 4, B 5 A0 9 Fh i 0L ist
JKAEY) C N F P A2 o R E S RN RURRD P 22 5 55038 0 . 1) DAl TT/K A ) 32 2 40 A 76 ) 12 1ROK X8R, 43 A 7K
TRIE N 0.5~14.0 m, P55 K RN 3.6 m;2) FEASI TR Y B4 C N A1 P & 2 F- YA 5 514 381.89 ,18.59 1
2.13 mg/g,N:P HFIME#9.21, H C N P & it 2 (8] 2 b IEAHSE ;3) PEAlB i K M i 3843 C N AP &3 f C:N
Fo A CoP HCAE ) 25 5 R RPN 22 57, 10 NP D P 28 57 KA RI 22 55 4) PRI TK ALY C & 1 N P HOF By (E %
KPR T i — L8 5 B RN R UTKAEY , PEAST UK A Y 4 AR 4 m] BE TS 7E b 22 31 P ¥ BRI

SRR PO DUKAEY ; A1 s Bk VR W AT

Distribution and carbon, nitrogen and phosphorus stoichiometric characteristics of sub-
mersed macrophytes in Lake Fuxian

LI Wei', FU Hui®, CAO Te’*" , ZHANG Xiaolin® , ZHONG Jiayou®, NI Leyi’, XIE Ping’ & FAN Houbao'

(1: Jiangxi Key Laboratory for Restoration of Degraded Ecosystems & Watershed Ecohydrology, Nanchang Institute of Technol-
ogy, Nanchang 330099, P.R.China)

(2. Jiangxi Provincial Key Laboratory of Water Resources and Environment of Poyang Lake, Jiangxi Institute of Water Sci-
ences, Nanchang 330029, P.R.China)

(3: Donghu Experimental Station of Lake Ecosystems, State Key Laboratory of Freshwater Ecology and Biotechnology , Institu-
te of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P.R.China)

Abstract; Field studies on carbon (C) , nitrogen (N) and phosphorus (P) stoichiometry of submersed macrophytes commonly fo-
cus on mesotrophic or eutrophic waters, while plant stoichiometric characteristics in oligotrophic waters, which may be different
from those in mesotrophic or eutrophic waters, are rarely involved. This work aimed to study the stoichiometric characteristics of
submersed macrophytes in an oligotrophic lake, the Lake Fuxian, which is of great significance for comprehensive understandings of
elemental biogeochemical cycles in lakes. We conducted a field investigation on the distribution of submersed macrophytes in the
Lake Fuxian and measured the morphological and C, N and P stoichiometric characteristic of nine common submersed macrophyte
species. Intraspecific and interspecific coefficients of variation ( CV) of stoichiometric characteristics of the sampled plants were also
compared. The results revealed that submersed macrophytes distributed mainly in the shallow water depths (ranging from 0.5 m to
14.0 m with a mean value of 3.6 m) in the Lake Fuxian. The mean values of C, N and P contents in the aboveground parts of the
nine species were 381.89, 18.59 and 2.13 mg/g, respectively, with an average N :P ratio of 9.21. The C, N and P contents of the
plants were significantly positively correlated. Interspecific CV of the C, N and P contents and the C:N and C :P ratios were higher

than the intraspecific CV, while intraspecific CV was higher than the interspecific N :P ratio. The C contents and N :P ratios of sub-
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mersed macrophytes in the Lake Fuxian were higher than most of those in the middle and lower reaches of the Yangtze River. The
results indicated that the growth of submersed macrophytes in the Lake Fuxian was potentially limited by P.
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Fig.1 Distribution of the transects in Lake Fuxian
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A B AR C IR S B B SRR AR (3R 1) . ARIREI B BEdR T 5 m, KRB 6 R &
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Tab.1 Light and nutrient status in the water column of Lake Fuxian

SD/ Chl.a/ Ky/ TN/ NH;-N/ NO3-N/ TP/ PO} -P/

m (pg/L) m™! (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
SEHE 5.57 1.68 0.439 0.295 0.055 0.004 0.013 0.009
R = 0.82 1.10 0.089 0.188 0.006 0.001 0.017 0.004

2.2 AR K ENTHERE S
PR Al R AR BIVUKAEY) O Bl (R EFREEANL R , NSRRI B2 (% 2) , 7
A KB N 0.5~14.0 m, FXI 53 A KA 3.6 m. &AET7H, SE I BEER ORI 14.1 m, & MR
O3RN 9.5 m,iX 2 FGTAKAEH I B 0 A IR R, #4958 4.6 m HLPHIR 73 g IR TSR SR IR 7
SR RO R EEARAS BN X 53 A KR 21N 2.4 m.
2 PUKAPAETEANW) 25 R4 1 A
Tab.2 Occurrence of submersed macrophytes at different sampling transects in Lake Fuxian
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Tab.3 Morphological characteristics of the aboveground parts of submersed macrophytes in Lake Fuxian

UK FEARL R/ em fif T/ g TH/g TIKE/ %
TP IR 38 11 234.0+30.8 1.74+0.38 0.35+0.14 80.5+4.6
FEAEIT 11 316.5+116.1 10.99+4.43 1.80+0.77 83.4+2.1
BIGIRT 3 4 193.3+15.9 11.71+2.59 1.06+0.22 90.9+0.3
ORI 3 213.7+41.5 6.57+1.06 1.11 83.1

S 12 234.2+103.2 18.85+6.91 1.04+0.36 94.2+1.0
Forit 10 186.3+53.5 4.20+1.42 0.29+0.14 92.7+1.4
i 15 108.1£32.7 16.99+9.62 0.94+0.47 94.2+1.2
IR 11 136.2+109.6 8.23+7.66 1.82+1.32 83.0+1.0
ZEF RT3 17 317.0%75.9 16.86+5.23 1.94+0.64 87.9+1.6

2.4 TALETAKEY CIN F1 P SER N FITERIFT

FERAEFN 9 FHTUKMIY T, H 365 C NP it RO # T L A A IR TR AR (B 2) ,C &%
BIPES R BN, A 8.2% N &, ] 39.4% , P &8 P8 5 R B K, M 46.5% ; C:N HL AT C:P
HO AR T R BRI HRHR AT 45% N P HU AR S RECHIAT /Nl 26.8% (FF 2).
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Fig.2 Frequency distribution of aboveground C, N, P concentrations and

their mass ratios of submersed macrophytes in Lake Fuxian

FEACINEHE C S ibdn/N, SFIMH R 353.5 mg/g; OA IR 3% C & i ft s , FHIMEIAF] 424.8 mg/ g, T HEAE
MRS 1.2 65 IR TRIE A 5 MY C SRR TIHE 4 FyUKAY P51 399.7 vs 366.0 mg/g) (T K
% ,P<0.05).

et IBEE N R P SRR, 435 311 R 3.72 me/g; BEAEAREESE N 1 P & R IR AIK, 40 31 8.66
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11.4; BWIR T3 NP L&A, 5 7.03(F 3).
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Fig.3 Boxplots of C, N, P concentrations and their mass ratios of submersed macrophytes (aboveground parts)
in Lake Fuxian( The top and bottom of dashed lines indicate maximum and minimum values. The top and bottom of

boxes indicate upper and lower quartile. Lines in the boxes indicate median values. Empty circles indicate outliers)

2.5 Al 9O FTAKIE WL Fit ESF B EF AT EER
AV OKAEY C N f P FEAMEZFRTRNESR, C:N W C:P L EMRIZF K THNER,
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4 P 9 UKD AT AR AR R R (% )

Tab.4 Coefficient of variation of stoichiometric characteristics of the nine submersed plants in Lake Fuxian

C N p C:N It C:P It N:P [
s 5 R4 5.09 19.38 30.32 20.56 31.24 21.17
e A 5 R A 5.86 34.07 34.27 41.30 36.18 14.76

2.6 HALMITAKES CINFIP RERUFITEFHEEXR

PUKAEY) C N AP 2 5] 2 BE A (P<0.05) ,N 5 P SR AHCHZ R T C 5 N S HAHE I,
CHNETEMHCHEZERT C5 P &EIMCIE(ES). N5 P &RIETUKEY P EFEMEG NS5 P ok
A RBGEE) 0.847(F%5) 9 MR ZIAIN 5 P & E-F-HE A KRLHIACER (F 4).
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Tab.5 Pearson correlation coefficient among C, N, P concentrations and

their mass ratios in the aboveground parts of submersed macrophytes in Lake Fuxian

C N p C:N It C:Plb N:P [t
C 1
N 0.338 ™ 1
P 0.194~ 0.847 ™ 1
C:N It -0.163 -0.984 -0.851 " 1
C:P b -0.021 -0.803 ™ -0.985 0.838 ™ 1
N:P It 0.232™ 0.180 " -0.370 -0.144 0.418 ™ 1

TR X 9 YRR T A REAKIR B 54T | BT A R 2 X B AR FREATAR OGS0 A 5 + AU P<0.05, s i3 P<0.01.

07 =0.9053x—0.822 3 itie
051 R2=0.8785
5 041 3.1 FALMIAKAEY C NP S BREN T BT
£ 039 SEANMT O AT Y 185 C B TR
5 0.2+ 381.89 mg/g, Xing 25" SHC YT R i 24 AN 12 Fb
0.1 VOUKFEY IR R, VOKHEY C &1k 325.72
008 " - i n mg/g, FATALM KRB ViKY C S REREST

g KT ATl SEWA 0 UK B (T K, P<0.05). K
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Fig.4 Scatter diagrams between N and
P contents in the aboveground parts of 9

submersed macrophyte species in Lake AR R RS i o R 7 AR A SR AR R
Fuxian( All data were log-transformed ) BA B A AR TC R E A, XA R R s T #E

T REWAKAE Y, AL RN 58 35 1 KA R I AT
RESEU T KT A WA TOKMS N C SRR THATOKRE Y. A, A 5T K3, IR T84 C &
HEETHERMRY , Xing 20 (A5 02 U kIR 7380 ¢ &R % m T H MY , Xl GEFIIR 7358
HYARZE SRS TH eI A ) Wit TUKAEY C & & B i R E ) 22 SR k.

PEATT AT Dy 3 b3R5 N P S 205 18.59 H12.13 mg/g, N &t KT Xing & " RE KD T
TEBIA YUK N S5, R T A5 4 60 b [ SR g N S 1 P RN TR R R L
KAEWIH P &R X FEEANTUKREY NP R T R Hasa vtk 4 , 2 B8 PeAlisI vk A4
Yynl e AEHb~Z 3) P BIBR , Xing 251 ARF 8 AR VR R UEBIIAK R NP Fe 2 h12.3 38/ F ek ik
N:P H(CH 22.7) , W G UE T 31X — (8 3. At ABFFE A TOK Y NP HR9.21, 2 1E Gisewell &
Koerselman"' A BB IR N BRI, AT BE 5 SPRIE BUARAE , DUAKE Y N AT P BRI AY BB B AT A= AR G 4E
TG 5E. FEOX e X KA N P & RRIA F LR, s s sm i A Wrh Ak oh
BEREANAE I B BSR40 AN (4 53 RG BE FREAS F o 2 SR i th AR K.

PEAAUTKAEY C N P & i 2 A 2 3 IR A6, A 3 FhOCR 1R HT el Qi B A ) k2l f
HAEBEZEMNMA XA, HP CENEEK CS P HEMNHHEE/NT NS P FEAMEH:, £ C 1E
YL T YRR E YR N AP SN E/N IIFH CNILES NFER C:P LS P S ERRE
FAHDE,C:N FLM C:P 35 C &R o i A e
3.2 AT EY C NP LZiTEZF AT EER

MUK C N P A2 R e N E A RS B AT E A B S A, =R Uik Y
AR R A0 Z P ORI R O 4R A S A SRR TR R A B IR RS SR TR AR € ON P



= RE RAVH A 5 B R ARG F I A 455

Ab2E T AT R B R BOR A R A RR R 22 5. o P& a1 C P R PRI ] 22 SRR AR K, A8 S R 8K
BT 30% ,N Al C:N P a2 R 730%. X R WA HALKE R ZmUUKEY C N P b2kil 5k
fE, P AR L B 5 1R A TR — AR ZA R R A5 R FE 2, i BR T3 R & 7 5 1k
HAR S 7 VAR SR 5% ~T76% . TT/KAE )Pl o3 AR ] 22 5560 F UK A8 9 2 REpE N T g A2 e e A R E AR
F , et 3o Hox 2225 K PR B & L AE S
3.3 LMK ENE RER

s AP MR | 1980s FEABI T/ Y T A2 AR ARAY 0.01% , B AE 208 400 t( BEE) ,
2005 4ERY TR Z I PEALBIUT/KAE M0 AR 2 G 4TI R 1.51% , BEY R 290 19503 (TR X & H
PEAL BT AR P 8 430 T AL A Py ik 2 S S 8 w8, T 26 3 30T U, AL 7 7K R 75 3% 7K T AR b Ah 26 R T
P BLHATEAN I AT A T AN & S S0 , 75 % 1T R BR A AT /K R A A B L T

UK BOE R A0 o AR R A JEE 0 HP A 785 55 0 B, A A o - A 25 I ek A v A8 SR i ) R 2o
FEMA I FOAR ST AR 5 SR WA %) 5 sk B T 7K A T G 08 B R X6 78 R R 00 200 ey T ) ) 30 s e 3 ) 2
SHFEEN PRI P & RWARS, B2 m T2 58 IR A (Can ks . e Pl btk
FE T T B 1) B SR T RE A AR R — 530k B LB, 3X BT REJ2 PR A DT AR 1 BE A8 #E 35 B 32 KR h K
AR —AEEFE N, PP R T R EROK R B R 3R A5 Z FK R P BE A BRI Al
WA P e FEARAIG , 3 AT RS AN Hh 4 17 0 e =E FEAR G A SR 2N, X B 21 A i 2, il i v
W VEUAAE AT o5 PR3, AR R i PO T A A A 1 9 BR A1 R T, X AT B2 i FHEAL MR B ) P 3G
PEAR RGeS B . DOKA AT I TR b 1Y 8 37 B — e O WA P, 40 Smith ZE0 [l BIF 5 22 B, il
TR B RARSE P RIS S8R MR N 401 P MR 8% 32 B AL, 7 DA REAE IR R B AE I U8 78 37
ERRRK AR A i R P ARAR AR . R4Sk SN K R 5 5 5 SRk 3, 7 AT RE O K M B FR AL IR BT, A
ML) P RO . F BLCALSITTK AR A= e i 38 in -t vl B s LA P A R, I 5 | A i
B I 77 Y.
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