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Tab. 1 Basic information on 10 common fish species in lakes in
the middle and lower reaches of the Yangtze River

HES T FEA L BH
Species Trophic guild Sample (ind.) Wet mass (g)

i et 13 484.4+120.6

Ctenopharyngodon  Herbivore

idella

1k 7 et 23 710.6+62.1

Megalobrama Herbivore

amblycephala

ll Carassius auratus 221k 80 103.7+6.4
Omnivore

88 Cyprinus carpio  F<E&VE 31 589.6+£106.4
Omnivore

i Siniperca chuatsi &V 8 86.3£39.9
Piscivore

FUMEEA Culter itk 68 56.1£7.7

alburnus Piscivore

fife FIEmE T 14 279.7+68.6

Hypophthalmichthys Planktivore

molitrix

% Aristichthys TR EY) B 8 779.1£193.3

nobilis Planktivore

WM& Toxabramis I a T 100 12.0£0.3

swinhonis Planktivore

TR A s &k 11 32.742.0

Xenocypris davidi _ Detritivore
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Tab. 2 Nitrogen and phosphorus excretion rates in 10 common
fish species (mean+SE)

<R VA UNC SR DGR
HEME R Het =
K FHIER  BEHE R Mass Mass

N excretion P excretion Specific N  Specific P

Species rate (mg/h) rate (mg/h) excretion excretion
rate rate
[ug/(gh)]  [ug/(gh)]
Fif 3.76+0.77 0.71+0.11 10.13+1.28 2.29+0.35
Ctenopharyn-
godon idella
[kt 7.99+0.62 1.64+0.15 12.32+0.81 2.35+0.10
Megalobrama
amblycephala
il Carassius ~ 1.57£0.10  0.28+£0.03 15.68+0.57 2.97+0.29
auratus
88 Cyprinus 4.40+£0.67 1.01+0.21 7.97+0.45 1.47+0.10
carpio
i Siniperca 1.64+£0.30 0.08+0.02 28.12+2.84 1.27+0.09
chuatsi

SMMEEA Culter  0.9740.09  0.15+0.02  19.74£0.91 2.92+0.16
alburnus

i Hypophthal- 4.87+1.10
michthys

molitrix

% Aristichthys  5.00£0.93
nobilis

(e 0.53£0.02  0.04+0.01 44.60+1.02 2.96+0.12
Toxabramis
swinhonis
B )2
Xenocypris
davidi

1.11+£0.20 19.84+1.07 2.35+0.63

1.63£0.44 8.06+1.14 2.22+0.32

0.65+0.09 0.04+0.01 19.18+1.81 1.08+0.07
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Fig. 1 Linear regression analysis of nitrogen and phosphorus excretion rates and their ratios of fishes with mass
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Tab. 3  Linear regression analysis of nitrogen and phosphorus
excretion rates of fishes with mass

. . [5] 5 /5 #2 Linear >
PikiSpecies regression equation P R
Fifh lg (Ey)=0.73 <0.001 0.94
Ctenopharyngodon lg (mass)+1.63
idella lg (Ep)=0.59 <0.001 0.89
lg (mass)+1.31
[ 3k i lg (Ex)=0.73 <0.001 0.81
Megalobrama lg (mass)+1.83
amb[ycepha[a lg (EP):O92 <0.001 0.85
lg (mass)+0.58
& JE i Xenocypris g (Ey)=1.31 <0.001 0.81
davidi lg (mass)+0.84
lg (Ep)=0.35 <0.001 0.72
lg (mass)+1.07
il Carassius auratus  1g (Ex)=0.84 <0.001 0.72
lg (mass)+1.50
lg (Ep)=1.30 <0.001 0.88
lg (mass) - 0.26
1 Cyprinus carpio 1g (Ex)=0.89 <0.001 0.92
lg (mass)+1.19
lg (Ep)=1.34 <0.001 0.93
lg (mass) - 0.75
fife lg (Ex)=0.86 <0.001 0.98
Hypophthalmichthys  1g (mass)+1.60
molitrix lg (Ep)=0.63 <0.001 0.92
lg (mass)+1.54
il Aristichthys lg (Ex)=0.68 <0.001 0.88
nobilis lg (mass)+1.75
lg (Ep)=0.92 <0.001 0.39
lg (mass)+0.46
LU Toxabramis lg (Ex)=0.92 <0.001 0.48
swinhonis lg (mass)+1.73
lg (Ep)=1.41 <0.001 0.48
lg (mass)+0.01
FUMESH Culter lg (Ex)=0.78 <0.001 0.61
alburnus Ig Emass)ﬂ .60
lg (Ep)=0.87 <0.001 0.59
lg (mass)+0.65
Wi Siniperca chuatsi  1g (Ex)=0.52 <0.001 0.87
lg (mass)+2.25
lg (Ep)=0.70 <0.001 0.96
lg (mass)+0.61
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Fig. 2 The Mass-specific nitrogen and phosphorus excretion rates
of fishes with different trophic guild
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Fig. 3 Linear regression analysis of fish nitrogen and phosphorus excretion rates and their ratios with fish body nitrogen and phosphorus
contents and their ratios

R4 NAESKREEL. ETUFTEFRILNAEESHTNEFINE X, BHRREENZ R
Tab. 4 Comparisons of models predicting nitrogen and phosphorus excretion rates and their ratios using predictors from the Metabolic
Theory of Ecology, Ecological Stoichiometry Theory, or both

i % 4% £ Response variable iR KA Model type P KT Predictor factors AIC lgLik  RMSE ):4
A HEMEERN excretion rate MTE Mass -261.6 1338  0.16  0.86
ES Body N, Trophic guild 2182 -102.1 0.33 0.37
MTE+ES Mass, Body N, Trophic guild -339.0 177.5 0.14 0.89
fiHEM 3P excretion rate MTE Mass -57.1 316 096 087
ES Body P, Trophic guild 4645 2253 0.99 0.37
MTE+ES Mass, Body P, Trophic guild -96.0 56.0 0.95 0.89
AR LL{EN P excretion rate MTE Mass 328 134 224 036
ES Body N, Trophic guild 97.9 —42.0 2.22 0.23
MTE+ES Mass, Body NP, Trophic guild 19.3 -1.64 2.24 0.40

T IR AR AR AR AR EARHE(ALC) X HALIR (LogLik) A 77 M 12 72 (RMSE) ik 45 Y T S A Y
Note: Bold font indicates the preferred model selected based on the Akaike Information Criterion (AIC), Log—Likelihood (LogLik) and
Root Mean Squared Error (RMSE)
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Tab. 5 Comparison between simple linear models and linear mixed models
M J9%7 A% 8¢ S A TR T . I R SR T

Respgge%iable 28 MR A B2 Linear mixed models 2 MR Linear models ¥ P-value

AR R Imer(NH; ~Mass+(1+Mass|Species)) Im(NH; ~ Mass) 135.9 <0.001

N excretion rate . . . o 1457 <0.001
Imer(NH} ~ Body N + Trophic guild + (1+ Body NJ| Species)) Im(NH; ~Body N+Trophic guild) : :
Imer(NH} ~Mass+Body N+Trophic guild + Im(NH; ~Mass+Body N+ 526 <0.001
(1+ Mass+Body N| Species)) Trophic guild)

Eﬁﬁmﬂiz Imer( PO?{ ~Mass+(1+Mass|Species)) Im( PO?{ ~ Mass) 129.0  <0.001

P excretion rate ) 2177 <0.001
lmer(POi‘~ Body P + Trophic guild + (1+ Body P| Species)) lm(POi‘ ~Body P+Trophic guild) : ’
lmer(POi‘ ~Mass+Body P+Trophic guild + lm(POi‘ ~Mass+Body P+ 4.8 <0.001
(1+ Mass+Body P| Species)) Trophic guild)

RBEHEME RN Imer(N:P~Mass+(1+Mass|Species)) Im(N:P~ Mass) 71.7  <0.001

NP excretion rate i R . . . . . . .
Imer(N:P ~ Body N:P + Trophic guild + (1+ Body N| Species)) Im(N:P~Body N:P+Trophic guild) 93.5 <0.001
Imer(N:P~Mass+Body N:P+Trophic guild + Im(N:P~Mass+Body N:P+ 56.8 <0.001

(1+ Mass+Body N:P| Species)) Trophic guild)

F6 AEDELKET, MAESKRHEBILMTE), £EUFEHEFEBIRE)MRELESHTNE FRNEXR . BHHEREL
BRI

Tab. 6 Comparison of models for predicting fish nitrogen and phosphorus excretion rates and their ratios using predictors from the
Metabolic Theory of Ecology, the Ecological Stoichiometry Theory, and their combination at different taxonomic levels
Resgfrge%iable S Model type Taxoﬁ);n%ii:kizintity Ra%?n?{};jfect AIC  IgLik RMSE Rzm"“g RZC"“d
81l MTE FihiSpecies FE M EESlope&Intercept  —372.3 1921 0.12  0.87  0.94
N excretion rate ES J&Genus IR FIEIESlope&Intercept 857 —30.8 024 039  0.75
MTE+ES Tl Species i FE Intercept -346.1 184.1 0.12 083 0.94
i Rl MTE FliSpecies B R A IESlope&Intercept —173.7  92.8 096  0.72  0.94
P excretion rate ES J&Genus #1%Slope 953 377 025 015 0.73
MTE+ES Tl Species R EESlope&Intercept  —156.8 944 096  0.70  0.94
BRI LB MTE FihiSpecies FEMEBEESlope&Intercept  —25.2  18.6 224 0.15  0.68
NP excretion rate ES J&Genus #1%Slope 174 13 223 012 068
MTE+ES J&Genus M Intercept -57 189 224 024 0.77

T IR AR AR AR 15 BARHE(ALC) X HUBSR (LogLik)FI35 J7 4 15 25 (RMSE )ik 4 1) fot A A 2
Note: Bold font indicates the preferred model based on the combination of Akaike Information Criterion (AIC), Root Mean Squared
Error (RMSE), and Log—Likelihood (LogLik)
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R Xenocypris davidi | _._"_ Bl Xenocypris davidi | —;—o—
fig Hypophthalmichthys molitrix | :—‘— fik Hypophthalmichthys molitrix :—‘—
Ag SN ) Culter alburnus ¢ _,J‘_ BN ) Culter alburnus | —:—’—
;‘g fifiAristichthys nobilis | —_— fifidristichthys nobilis f
8 i th Ctenopharyngodon idella | —‘—l— ¥ 8 Ctenopharyngodon idella | _l_‘—
13k tgiMegalobrama amblycephala : 13k fgiMegalobrama amblycephala :
{Lli% Toxabramis swinhonis | : — U165 Toxabramis swinhonis —:0—
ik Siniperca chuatsi f ‘ ik Siniperca chuatsi [ —’Jx—
1j2 1j4 1j6 1j8 ZjO 0.75
BE LR 95 %0l B A5 X iR BEHLAFERIS% B IS X A

Random Intercepts with 95% CI

Random Slopes with 95% CI

K4 R M S R LR SR h & R i BE LR 2 AR Al i
Fig. 4 Estimated values of random slope and intercept for each fish species in the linear mixed model of fish nitrogen excretion rates and

mass
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Fig. 5 Estimated values of random slope and intercept for each fish species in the linear mixed model of fish phosphorus excretion rates

and mass
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CHARACTERISTICS AND INFLUENCING FACTORS OF NITROGEN AND
PHOSPHORUS EXCRETION RATES OF 10 COMMON FISH SPECIES
IN LAKES OF THE MIDDLE AND LOWER REACHES
OF THE YANGTZE RIVER

TAO Kun"?, ZHANG Ya-Han"’, WANG Yue-Dong"*, DENG Li-Wei"*, XU Jia-Jun"*, FENG Wan-Ting">,
YUANJ ing1 and WANG Qi—Dongl
(1. State Key Laboratory of Breeding Biotechnology and Sustainable Aquaculture, Institute of Hydrobiology, Chinese Academy of
Sciences, Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Environmental

Studies, University of Geosciences, Wuhan 430074, China; 4. School of Civil Engineering, Architecture and Environment,
Hubei University of Technology, Wuhan 430068, China)

Abstract: To investigate the nitrogen and phosphorus excretion rate characteristics of fish in the middle and lower
reaches of the Yangtze River and their influencing factors, samples of the nitrogen and phosphorus excretion rates and
ecological stoichiometric characteristics of 10 common fish species in the middle and lower reaches of the Yangtze
River were collected and analyzed from May to June 2023. Models were employed to analyze the key influencing
factors of nitrogen and phosphorus excretion rates. The results showed that the nitrogen excretion rate of common fish
species in these lakes ranged from 0.15 to 16.24 mg/h, and the phosphorus excretion rate ranged from 0.01 to 5.73 mg/h.
Fish nitrogen and phosphorus excretion rates were significantly positively correlated with body weight (R2:0.86,
P<0.001; R*=0.87, P<0.001). Larger fish excreted more nitrogen and phosphorus than smaller ones, yet the mass-
specific nitrogen and phosphorus excretion rates were higher in small-sized species. There were significant differences
in mass-specific nitrogen and phosphorus excretion rates among fish with different trophic guilds (P<0.001), and
planktivorous fish had relatively high mass-specific nitrogen and phosphorus excretion rates. The fish nitrogen excre-
tion rate was significantly negatively correlated with the body nitrogen content (R2=0.10, P<0.001), while the phospho-
rus excretion rate was not correlated with the body phosphorus content. Model results indicated that body size was the
key factor in predicting fish nitrogen and phosphorus excretion rates. Although diet and fish body nitrogen and phos-
phorus elemental content also affected these excretion rates, their prediction in the model was poor. The ecological
metabolism theory outperformed the ecological stoichiometry theory in predicting fish nitrogen and phosphorus excre-
tion rates, but the effect of species classification on the model requires consideration. The results of this study are
important for understanding the role of fish in the nutrient cycling process in lake ecosystems.
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Appendix S1  Prediction models based on the predictor of the Metabolic Theory of Ecology

ﬁ%iﬁiifg
Wi J; A% £ I3 HIKF BEATL R . 2 2 24
Response variable Taxonomic identity Random effect AIC Loglik RMSE  Rumre  Recona Overparametrized
model
B B+ Jg+F BRI -362.7 1933 0.12 0.75  0.94 T
N excretion rate Family+Genus+Species  Slope&Intercept
#tZSlope -359.7  185.9 0.12 085  0.95 T
AiffIntercept ~ —371.7  191.8 0.12 086 095 T
Ja+ Tl R AN -3664 1922 0.12 0.86  0.94 T
Genus+Species Slope&Intercept
#1# Slope —361.7 1859 0.12 085 095 T
AiffiIntercept  —373.6  191.8 0.12 087 095
Fi BB 3723 1921 012 087  0.94 F
Species Slope&Intercept
#1 % Slope —363.7 1859 0.12 085 095
Hi¥fIntercept  -375.6  191.8 0.12 087 095
J& R —354.1  183.1 0.13 085 093 T
Genus Slope&Intercept
1 Slope -338.1  173.1 0.13 085 094
#iffilntercept  —351.8  179.9 0.13 0.88 093
e BRI EE 2363 1241 0.16 0.80  0.84
Family Slope&Intercept
L% Slope 2395  123.8 0.16 0.84  0.87
Biffntercept  —240.0 1240 0.16 0.83  0.86
it 2 B+ FRMEEE 1642 941 0.96  0.64  0.94
P excretion rate Family+Genus+Species  Slope&Intercept
% Slope -113.7 629 0.96 0.80  0.92 T
BiffIntercept  —130.5 713 0.96 084 093 T
JE+Fh TR -169.4 937 0.96 072 095 T
Genus+Species Slope&Intercept
#+Z Slope 1154 627 0.96 085 092 T
AiffiIntercept  —132.5 712 0.96 085 093
Fi RIEMEEE 1737 92.8 096 072  0.94 F
Species Slope&Intercept
#12% Slope 1174 627 0.96 085 092
AiffiIntercept  —134.5 712 0.96 085 093
& RIEMEEE  -1588 854 096 071  0.94
Genus Slope&Intercept
% Slope -90.8 49.4 0.96 085  0.90
# Filntercept  —106.8 57.4 0.96 0.85 0.91
2 R —48.1 30.1 0.96 0.74  0.87
Family Slope&Intercept
% Slope -52.0 30.0 0.96 0.76  0.87
B ffIntercept  —51.3 29.7 0.96 0.80  0.89
A HEM R LG (A B+ Jg+Fil BRI R -17.4 20.7 2.24 0.07  0.79
N:P excretion rate ~ Family+Genus+Species  Slope&Intercept
1 Slope 3.4 43 2.24 0.05  0.65
#iffiIntercept -7.8 9.9 2.24 012  0.69
JE -+ BRI -20.1 19.0 2.24 0.14  0.68
Genus+Species Slope&Intercept
% Slope 3.3 3.4 2.24 0.15 049
M Intercept -7.4 8.7 2.24 0.18 0.50
T R ANE R -25.2 18.6 2.24 015  0.68
Species Slope&Intercept
7 Slope 2.0 3.0 2.24 0.17 049
i Intercept -9.0 8.5 2.24 0.19 0.51
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Response variable ~ Taxonomic identity Random effect AIC LogLik ~ RMSE Rz Reona Overparametrized
model
J& R -23.8 17.9 2.24 0.15 0.68 F
Genus Slope&Intercept
% Slope 23 2.9 2.24 0.13 0.49 F
# i Intercept -7.9 8.0 2.24 0.16 0.49 F
# R 34.4 -11.2 2.24 0.14 0.64 T
Family Slope&Intercept
L% Slope 30.6 -11.3 2.24 0.09 0.63 F
i Intercept 30.6 -11.3 2.24 0.20 0.65 F

e IR R R R IR I AR (S BARME(AIC), X EUBISR (LogLik) F 4 5 HR 4% 25 (RMSE)iE 5 (I B HE RS, TRORAE AL B S5
1, PRI EA S ESHNL

Note: Bold font indicates the preferred model based on the combination of Akaike Information Criterion (AIC), Root Mean Squared
Error (RMSE), and Log-Likelihood (LogLik), T indicates that the model is over—parameterized, and F shows that the model is not
over—parameterized
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Appendix S2  Prediction models based on the predictor of the Ecological Stoichiometry Theory
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o 5125 SFACF B . s R e i
Response variable  Taxonomic identit; Random effect AIC  LogLik RMSE Romarg R cona 2 A
P Y om etiec Overparametrized model
AR 2 B+ g+ A BRI 97.7 308 024 039 0.75 T
N excretion rate  Family+Genus+Species Slope&Intercept
#Z Slope 989 -375 025 0.15 0.70 T
A i Intercept 928 344 025 0.16 0.73 T
JE+Fh BRI EESlope&Intercept 91.7 308 024 039 0.75 T
o
Genus+Species #1% Slope 969 -375 025 015 0.70 T
A i Intercept 90.8 -344 025 0.6 0.73 T
Fir KR ME R Slope&Intercept 903  —33.1 024 036 0.76 T
Species #2Slope 98.1 -390 025 0.13 0.69 F
A i Intercept 920 -360 025 015 072 F
J& BRI EESlope&Intercept 85.7  —30.8 024 039 0.75 T
Genus #2Slope 949 -375 025 0.15 0.70 F
A i Intercept 888 —344 025 016 0.73 F
F BRI BESlope&Intercept 243.6 —109.8 032 0.37 0.56 F
Family #2Slope 2400 —110.0 032 036 045 F
A i Intercept 240.0 —-110.0 032 036 0.46 F
T HEE 2 B+ J@+Fi R 2620 -113.0 098 0.18 0.82 T
P excretion rate  Family+Genus+Species Slope&Intercept
% Slope 283.1 -129.6 098 027 0.80 T
i Intercept 252.1 —1140 098 0.17 0381 T
JE -+ BRI 2574 -113.7 098 0.19 0.82 T
Genus+Species Slope&Intercept
2% Slope 281.1 -129.6 098 027 0.80 F
A i Intercept 250.1 —1140 098 0.17 081
Tl R 2563 -1162 098 0.15 0.81 T
Species Slope&Intercept
% Slope 281.8 -1309 098 025 0.81 F
7 i Intercept 2524 -1162 098 0.17 081 F
& BRI 97.50 -36.8 025 0.28 0.80
Genus Slope&Intercept
% Slope 113.1 -46.6 026 022 0.74 F
A HiIntercept 953 -37.7 025 015 0.73 F
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2 KT BB | s B B
R iabl T i< identit Random offect  AIC LogLik RMSE Ry R cona ZHik
esponse variaole axonomic iaentity andom c1iec Overparametrized model
Bt BIERMEHRE 2566 -1163 033 024  0.62 T
Family Slope&Intercept
#1 % Slope 253.0 -1165 033 028 055
Hiffilntercept 2542 —117.1 033 034 043 F
Z W HEME R L (A Bh+ @ +Fh R 32.9 1.6 223 007 072
N:P excretion rate  Family+Genus+Species Slope&Intercept
#lZSlope 246 03 223 008 071
#MhIntercept  21.2 14 223 0.07 0.73 F
@+ R 27.1 15 223 011  0.67
Genus+Species Slope&Intercept
#1 % Slope 231 -06 223 011 0.6l
#i i Intercept 19.3 1.4 2.23 0.12  0.68
ol BRI 232 0.4 223 013 067
Species Slope&Intercept
#lZSlope 248 24 223 009 061
#MhIntercept  19.2 0.4 223 0.3 0.67
J& R 21.1 1.4 223 011  0.67
Genus Slope&Intercept
#1#Slope 21,1 06 223 011 061
i Intercept 174 13 2.23 0.12 0.68
2 BIERMMEE 1212 486 222 0.6  0.59
Family Slope&Intercept
1 ZSlope 1172 -486 222 0.6 058 F
#MhIntercept 1172 486 222  0.12  0.66 F

e I AR R RARYE AR IS B AR TE(AIC). X EALAR (LogLik) A5 77 Hid i 22 (RMSE)idk 5 1 s A 1,

e, FRIEARA LS Hf
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Note: Bold font indicates the preferred model based on the combination of Akaike Information Criterion (AIC), Root Mean Squared
Error (RMSE), and Log-Likelihood (LogLik), T indicates that the model is over-parameterized, and F shows that the model is not over-

parameterized
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Appendix S3  Prediction models based on the predictors of the Metabolic Theory of Ecology and the Ecological Stoichiometry Theory

ﬁ%iﬁffﬁ
Wi J: A% £ IR BEATL AL . R R 24
Response variable Taxonomic identity Random effect AIC LogLik RMSE marg cond  Qverparametrized
model
FHER B+ Jg+Fi BRI -316.1  186.0 0.12 070  0.93 T
N excretion rate Family+Genus+Species  Slope&Intercept
=% Slope 3335 185.8 0.12 073 093 T
HiFEIntercept  —342.1  184.1 0.12 0.83 094 T
J@ -+l R AR 3255  184.7 0.12 083 094 T
Genus+Species Slope&Intercept
1% Slope -337.0 1845 0.12 0.83  0.94 F
#ffintercept  —344.1  184.1 0.12 083  0.94
Fil BRI —337.0 1845 0.12 083 094 F
Species Slope&lIntercept
1% Slope 3426 1843 0.12 0.84  0.94 F
#ffIntercept  —346.1  184.1 0.12 0.83  0.94
J& Rl AN 3167 174.4 0.13 085 092
Genus Slope&Intercept
# % Slope 3225 1742 0.13 085 092 F
Miffilntercept ~ —323.1  172.6 0.13 085 092
#} B 2821 157.1 0.14 0.75  0.88
Family Slope&Intercept
#H#Slope —288.1  157.0 0.14 0.77 088 T
Hiffintercept  —291.1  156.5 0.14 081  0.90 F
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M J, A% £ K BEATLAN, . R 7 24
Response variable Taxonomic identity Random effect AIC LogLik  RMSE mare cond Overparametrized
model
TR Bp+ @ +Fh BRI 1352 956 0.96 0.64  0.94 T
P excretion rate Family+Genus+Species  Slope&Intercept
#lZSlope -1364 872 0.96 0.59 095 T
Hiffilntercept 1144  70.2 0.96 077 092 T
JeE+ il R AR 1468 954 0.96 0.70  0.94 T
Genus+Species Slope&Intercept
# & Slope 1423 872 0.96 0.62 095 F
#fintercept  —116.3  70.2 0.96 082 092
Fih RIRABIE 1568 944 096 070  0.94 T
Species Slope&Intercept
12 Slope -1458 859 096  0.64 095 F
i fintercept  —118.3 702 0.96 082 092
J& RIFAMEE 1469 895 096 071 093
Genus Slope&Intercept
#1# Slope -1154  70.7 0.96 0.54 096 T
#ifhIntercept ~ —88.6 55.3 0.96 0.83  0.90 F
Bt R -52.9 42.5 0.96 0.67  0.90
Family Slope&Intercept
# % Slope -58.9 42.5 0.96 0.68 091
#fhintercept ~ —61.2 41.6 0.96 077 091 F
AR L B+ @ +F R 16.2 19.9 2.24 0.12  0.80
N:P excretion rate ~ Family+Genus+Species  Slope&Intercept
#Z Slope 12.3 12.9 2.24 038 093
# M Intercept 11.1 7.5 2.24 0.09  0.76 F
JE+ il R R 4.8 19.6 2.24 023  0.79
Genus+Species Slope&Intercept
% Slope 6.3 12.9 2.24 039 093 T
# P Intercept 10.0 7.0 2.24 0.18  0.62 T
Tl R AR -5.7 18.9 2.24 024 077 T
Species Slope&Intercept
12 Slope 3.4 113 2.24 042 092
#i i Intercept 8.4 6.8 2.24 0.19 0.61
& BRI -3.9 18.0 224 023 078
Genus Slope&Intercept
#1# Slope 12 12.4 2.24 040 093
% i Intercept 10.0 6.0 2.24 017  0.62 F
Bt BRI 42.8 5.4 2.24 0.07 074 T
Family Slope&Intercept
1% Slope 37.1 -5.56 2.24 0.10  0.75 T
i Intercept 33.8 -5.9 2.24 0.18 0.77 F

T I A AR R R AR AR IS EARE(AIC), X AUUSR (LogLik) R ¥4 J5 AR 4 22 (RMSE) ik ¥ 1 s (R AR AL, TR /NI ALT B 580
e, PRI ESH

Note: Bold font indicates the preferred model based on the combination of Akaike Information Criterion (AIC), Root Mean Squared
Error (RMSE), and Log-Likelihood (LogLik), T indicates that the model is over-parameterized, and F shows that the model is not over-
parameterized
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