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ABSTRACT

The time, space and frequency range of sounds are limited resources for animals

communicating by sounds. With increasing sounds in environment, the sound signals

interfere with each other, resulting in acoustic competition among animals. To reduce

acoustic competition, sympatric animals often differentiate their acoustic frequency

range or time to produce sound. In lower elevation forests of Taiwan, it is often found

that avian sounds are severely suppressed by sounds of cicadas. In order to determine

whether cicadas interfere with avian vocal behavior and examine important factors in

the sound competition between cicadas and birds, | used automated acoustic recorders

to monitor the sounds of the local birds and cicadas in Erziping area of Yangmingshan

National Park. Also, | conducted indoor playback experiments on wild Light-vented

Bulbuls (Pycnonotus sinensis) to examine the effects of cicada species, cicada sound

frequency and intensity on their vocal behavior. Field recordings in Erziping showed

that cicada sounds interfered with avian vocal behavior. Bird species with higher

overlap of sound frequency with the cicada Tanna sozanensis were more likely

disturbed by the cicadas and avoided producing sound with the cicadas

simultaneously. Indoor playback experiments showed that Light-vented Bulbuls

significantly reduced calling when sounds of Tanna sozanensis were played. This

avoidance tendency was more significant with higher intensity of cicada sounds or
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higher overlap with sound frequency of Light-vented Bulbuls. This study confirms

that cicadas seriously disturb avian vocal behavior and frequency overlap and sound

intensity are key factors. Broad frequency and high intensity of cicada sounds would

force birds to avoid calling simultaneously with cicadas in order to reducing acoustic

competition. However, this impact of cicada sounds on avian vocal behavior might be

limited if their sound frequencies was less overlapped. Acoustic competition between

cicadas and birds should be taken into consideration for future studies of avian vocal

behavior in lower elevations of Taiwan.

Keywords: acoustic niche, interspecies competition, bird singing activity,

communication efficiency, Tanna sozanensis
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4 FHA

O RdEEsE BRI AT AT AP N g A B A
SoX(Sound eXchange v. 14.4.2, http://sox.sourceforge.net)$+ = & # 47 2 B  #7 2% B
A4 23 2 3E7E = # 3 3% (Discrete Fourier Transform, DFT) » ¥ & # % hann
window > PF ¥ 247 B 5 3 <k /#)(pixels/second) » #f & fE47 & 5 13.7 & /+ 4
“(pixels/kHz) o Jgd A PR R Y LT 5 6§ 2R IR 2§ R

B4 MBS WIS R A AN > R ey IR B2

o5

WS o 51 f3F BE AT Y LG FEOER B AFE LR Ee
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PR TR ARSI AMTI L S T BIELERE A RT
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R o

Jahe 342 Microsoft Excel 4638 » & B hRivs A ird
o 0 R & s3] (Generalized Linear Model)ig (73t jFa 47 o B - 5 fd b *
BSOS A &EALEY R R E B EATEBIER 4 AT LI Y
AR R P W SR PR P (P P BERME TR I RER) s B (&
F oot R R)IFL FIREGE TR A i Ay o gr B R Y S AR
(Poisson) = # » r2gtmdr i SR L K ERBIER DL L FF o

B R TRLEAEEAEIEFEN R LT ZREL T RanE &
FlF AP EA LTS AT REEY £ D& S OB P L RIS
ERRGPR LR > B ER it i Kendall-Theil regression 4 477 4
AR X LR AR 25 B RFT BN B EE B G
g F-(song) » 1% B AJZA 174088 Audacity(R)# B 5 oiE 5 2% B
(Frequency response) (Bl I ) o #f 5 B R B "W ek 5 P & = 38 3% (Fast
Fourier Transform, FFT) » % S #c % hanning waindow » & 4&gh 5 S AF 5 > AL E

-] (window length) 5 1024 » & #5858 H = /87 # F H = (dBm)& % 5 BB
H i (dBSPL) > & B 5 1855 30 B g8 B 1T4f 5 B endd 3 (S BT 350 »
BIEEMAEBELT PRI OEF BRFTABP L E o R R
P30 B BTSSR SR EAEBP LIRS DRI S
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g
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FHEF RN HHEP LR B g i b e &K fRahg e
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B(cal) F1 vt bl A 0 AR AT T F ) PR AT T R G
S RBRE AL R AR RS B R AP L BE ol R (S B
T Ei ) PN IR SIERR AL THREFLY > T ¢ FEBP LEE
£ A 5 11(0.110) - H =% 5] $9K & 7 (0.545) - 4 F ik A& 5 #145(0.841) -
“ 3(0.847) ~ iz 2.48(0.935) ~ L 4= #7(0.975) » i E R P L H MG 5 £

P & B (0.997) -

5 AT B F] P ABAL RAEE fy 5 #
§ AL ) FARAT 5 o o 23 L] P 5 FBAL RABL 7
R Y T Y - RN S

LEREBP LB IR Rt 2 2L s H- B RAGH
GRS EELRY TES S RULESE S TR e Ly
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w}-
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1. Fyegeigd
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v FF 43 g4 (Pycnonotidae) » A i T YT b g F AR RS AR gl
SFY S BRF R AR AFTEIN T 2 Ty PRORAAgE > 2
5Bk bR ACEB(F] ) 4o ¥ 2012) 0 6 e B R £ B 0 B
g Prige 4 — > i % > 4g % A 1000 3 4000 #x vz B o vge- Bp] E i 5 [
B enE o A4F 5t 2000 F| 4000 ATz B ¥ - A EL = g enl sk o
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=
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xperia X ¢t # THOMSON & 5% £ 3 8 TCD-TO6U) o %% % B4 » B 4osk @
o A RMBER%S %7 10~ pE TS A 4P > RS A S F 386 10
REBEEATNEr R AR ERFORET LIS E P HF AL E R
SAGPR T HTRTR DR AT - I RFITEEFT 25, &(RH )
hRSES Ar - P RERE BB EERPEHSBIFTRS B 2T S
TR HF T FHRLBRAL B RB A RIS A= LB A- B
BEOLBEFHRFTOIES -2k o F - A AA BT RS DG ILE
AP e £ 0 5 - G0 A BRE AT o SR TR MR AR RaDinE

MEFLFE A PR B0 BB A R i o F RIF TR LS ek

=

PR SRR T I BRI ES - B BB e o
SER- kR B & B R F(PURAL 2007) 00 e Mk 5 A AL
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hE B EITEY B0 A RIFIES m s A S 3EE T
SRR TR T

(S Hp o = B PFE TA

b4
»

&
féenb &

IRl RS ‘I I AR e e P

A RE

# £ e~ 17 (one-way ANOVA, repeated measures ) » 2 Kf = B
£ B g

30 LB RS A A 1S 5
Bri @l &

2L 3 o3
B

R o 1
oo

o B 45 A8
LA R ReniEfA 2 BT e e ’1/%‘%&11?‘? ’ 0

19

\m
-
1w
wY

F_‘-
IR

doi:10.6342/NTU201702906

#2500



W E S e el F 3 B F AR 0 ¥ 2 Tukey’s HSD test i& 7 % {3
BT RENETF SRS AT B AL IR T T o0 A AT ¢
s Lbarget A B d FF F LR 0 ¥ 2 Tukey’s HSD test 38 (73 & & 2o
B fé 1+ 2 & 24 $7(Chi-square test)sEBAF 5 0 2 2 3§ B4 T T 0 75 04

Wl b AN G F A BT F LR
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N 4 :44;{,—;5 «’gy >
PR 123 % > £ 6240 12 5 ~ 4885 #h % 0 187200 f+ 10 484
FH o AT A S DR A B e B AR iE 30 S en T 4B 6 KE(H B M

g~ LA FR S J%&pggf};‘ N

I~y

¢ H W RAgR B A R)UZ AFIE(EP L E
AN - % AN F RNV S 08 ARCETE N AR T

BIRB FMINA > RIEINF RHOT N 5 BER AT BAMEERRP B
FEL Rk g 0 S P RBREST SRR ) AR R BRI
4 B ¥ eni & M (4(p<0.0001)(R= ~-)- 3 BRAA R LB H(R=- L)
AREFHEm > paEap IEE(R- 2 )R EEME -

bh AR, T B R AR L Bt BB F 0 5

12.1% » &P & A (11.0%)= 2 » 2% & B 5 #1-48(7.6%) ~ -] $59 & & (7.0%) ~ #

#(6.8%) ~ T ¢ 5 (5.8%) ~ o 2 4g(1.3%) o - B R A L TR B

\31
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ikl

AFEEEG6T PO AFE BB L o AIEEDRRENAS AT B
kP 2 ¢ g NIl ahdked Bt Gl 0 5 37.3% BB L HIE(34.3%) 5 2 o
BF A #OE(13.9%) % 4 45 08(0.4%) 0t - R R MEE 2 B L HE
SFTHEE 6 PO g BRR RS o

THRE SRR LEE G GRS A F LR R F T4 5

ol it BMFLAAM(P=0021) 52 FFAMAa L HFLE > 2P 3
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REBFREF LM R(22) L6240 L5 A EEHEY o LR
GUBARHIE P LIRS AR O HF f AR (p=0.015) ~ ¥R R R
BEf M (p=0026)  $hpE B BB ARG AT D APM (p=0.009) (=)
BHG g B R P L E BB R § B F f APM (D =0.024) ~ $p D w1l
PG BEF R AP RE(p<0.001) ~ #7 ¢ 5 cvfrBag & § B ¥ I 4p M (p=0.007) (%

T)5 LS e g rBAR B SR L IR g AR R § B f AP B (p < 0.001) ~ ¥ p

T

R ISPER G B FFAPM(P<0.001) s $T F EgrEAE R BEEFLAAM(P<
0.001) ~ -] $*e & o cPvg BAF R § AEF L AP B (p=0.008) (% +); | ¥ & o1
HER AP UG T A APM(P=0001)#p N R T [ APM (=
0.026) ~ 4+ 8% & B hrgrBAE A FARM(P=0031) (%) T ¢ K Hegraap
BH 0L B e B AT R § BT F L A0 M (D < 0.001) ~ ] sRiderg BT A G BT
FRAPM(p=0021) $24k p H BF [ APM (p<0.001)~$p I 2P 5 A7
4k (p=0.009) $:E A F B ¥ f 4 M (p<0.001) - % &5 Bg¥F f Apb(p=
0.012) ~ % L i 57 crvg P8 A4F & B E 1 49 B (p < 0.001) (% ~); ‘ovf 2 igervgra g
BHPHP 7 HEFAAAM(E<0001) - $E AT EF LM (P=0.021) 444
PR R G B E D AP (D= 0.023) 4 L e FF e A G B E I AR (p =
0.028) (1 ): & F R P8 AP N D ST ¥ L 40 H (p<0.001)~ %
AR R G R FLAPM (p=0018) ~ L g BAE R F A F L AP
B (p = 0.049) (% ) -
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THE B BB LR B S R 0 2 TS AP LR
PR PE R anpE I R 7B <0 f 4P M (Kendall-Theil regression, p = 0.031, n =
oA NEEP LEIE S ERR R DL 473 e S BP LEER P

PEE’,(@: J—Q) o

CEMGRS T
FH 1080 FABHEFHETE SFAIT - AP LEIE £ BIE

Fo4EEIEs § R FIEFHIES R ITY 8 G AR P L e RpE g

B D A AT YT Y R R Y g i A F £ B (ANOVA,
P<0.001) (M= L) (2L-) HeBmLEMEE A4 ¢ chrge = Bkg ¥ 100
#+ » (Tukey’s HSD test, p < 0.001) ~ 5 ¥ g =X @ik ¥ 30355 14 (Tukey’s
HSD test, p < 0.001) ~ 3% % # 22455 14 crvf v = #i2 § 38 % £ B (Tukey’s HSD test,
P=0.941) > & B s B F TR A= BIEF PFH LG DR B E R kD
¥ 4 B (ANOVA, £ % i8% :p=0587-+ ¢ L8 e : p=0458 -~ £ %%
e 1p=0053) (£ L= ~ &L= v AL w)ow FIEMAEITAS P gl
BB F L B(ANOVA, p=0.018) (£ L7 ) P B P LEME P A F 304 %
ji= 48 % (Tukey’s HSD test, p=0.035) ~ B P L BIE w Ag F (M0 o 8 e

(Tukey’s HSD test, p = 0.032) &5 7 % @ FR S EL I P L B IEg Bpr ¢ )5 ° vgrg i
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B AR S el (TR SR (B - L) 0 4% MO 5 (R 14 500 A i) et L B
VB BP0 A Y RV D E R kR R F AR
(ANOVA, p=0.003) (% L =) H ¢ taig5 @ chrge = kg F MO 4§ S 5 (Tukey’s
HSD test, p=0.003) ~ 45 ¢ g e =t fickg ¥ M3 3 {8 (Tukey’s HSD test, p =
0.020) ~ 4% % ¥ 223§ 15 g Bt § A ¥ £ B (Tukey’s HSD test, p = 0.773) -
W RAEFEP LEE g et BB L R R L EE e S - T
Moo FAT R M S (B 4 500 A ) P L HUEg BPE > O S A B H3
P s e g i AT F £ B (ANOVA, p<0.001) (- ) H ¥ 4
5 ¢ chvg e = BichE ¥ 368 @ (Tukey’s HSD test, p < 0.001) 3% 5 @ g =
H g F M 455 15 (Tukey’s HSD test, p = 0.008) ~ 4% 5 o 22 4% 3 15 ervll v = i §
k5% £ B (Tukey’s HSD test, p = 0.449)° = f47 F 35 4% (T 2 df 4 ¢ P avfri =t i
T @B F 4 & (ANOVA,p=0.063) (% + ~) - a SLFARFAE > adhy @ Hrih
BREHCs PIF TR P MO S mandh g ¢ e B ARECH F RO B S mengh g ¢
v v i %8 Hc(Chi-square test, p = 0.004)(Bl = + =) -

B ER RR T R(B S N) 4k F 2804 B P L EIEG
Bpro o B tdhs e ¢ S T E vgrE s BieehkE ¥ £ B (ANOVA, p = 0.054) (%
L) R AL AER LB TR B L B ROl L EE
Eilk-fEiTE o % 904 L R LEEGERF o 6 A A T
¥od P 2R s et e LA F £ B (ANOVA, p=0.022) (%= L) &
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voAhdkd ¢ aneg e = BiBE F X304 0 (Tukey’s HSD test, p = 0.016)~4% 5 © 224
3 t6 e S dikil § A8 ¥ £ B (Tukey’s HSD test, p = 0.226) 3§ % 50 223 % 14 cheg
P il OB F A B (Tukey’s HSD test, p = 0.441)° = 46 %3 3 B 4% 5 3 1T 245
voHp el B R B £ B (ANOVA, p=0.389) (% = L - ). ArAr B g

BoREB AL EEF R 0L AR T EAFTBHE LR A5 E
80 A b tdft Y ch A BRI E R R85 AL I E 004 L e

(Chi-square test, 85 4 F. = : p=0.036 ~ § ¥ 90 # [ % : p=0.053)(Bl= ~ 1)
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Lo- BT ek LA R B B AR et G

oy gt LI Bt 51(%)

O B Callosciurus erythraeus <1.00
R e Bambusicola sonorivix 5.91

+ 7% Spilornis cheela <1.00
AR & 58 Otus lettia <1.00
28 EH Urocissa caerulea <1.00
HHf Dendrocitta formosae 7.48

745 Psilopogon nuchalis 5.76

g Zoothera aurea <1.00
g E A Megapomatorhinus erythrocnemis < 1.00
2R ok A B Pomatorhinus musicus 6.67

F3F R Yuhina brunneiceps <1.00
ER 5 M Schoeniparus brunneus <1.00
T Alcippe morrisonia 10.39
CE R Erpornis zantholeuca <1.00
L i ER Cyanoderma ruficeps 12.06
v Ef 45 Pycnonotus sinensis <1.00
v 248 Hypsipetes leucocephalus 1.30

L EE Tanna sozanensis 29.09
P e A Chremistica ochracea <1.00
5 AR Pomponia linearis 8.67

E R B A Cryptotympana holsti 11.61
| Rl Platypleura takasagona <1.00
FE Meimuna opalifera <1.00
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Az R AMLRFWA S RE S LEA L L BB -

oL RR T8

vl 248

B

B LEE -
LR IE
) b b

(8 S

v R

+++

R null

Fion: null

T4 5 ++

S d fa ++

null
++ null

+++

null

null

null

pan)
=
gl
ot
B
=3
1
+
+
+

A kg
(T

+++: i 4p A > p<0.001
++ r PR > p<0.01
+. AP R > p<0.05
--- fAPRE > p<0.001
--1 fApM > p<0.01

- f4ipM - p<0.05
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e FRVREISARFENALRBERFE AL A SRR 2 AR

F AL fFHC5S, Poisson 4 %) o

Estimate Std. Error z value p.
B FE -4.3196 2.371 -1.822 0.069
Bt p -0.0066 0.004 -1.659 0.097
p w18 pr R -0.0050 0.002 -2.229 0.026
2R 0.0696 0.104 0.666 0.505
* E -0.2406 0.263 -0.912 0.361
fovlg B 48 0.9618 0.797 1.207 0.228
¢4 0.2340 0.659 0.355 0.722
Fisp: -0.8685 1.265 -0.687 0.492
BRER 1.8329 0.701 2.614 0.009
2 ok A B 0.5934 0.792 0.749 0.454
o i B -0.0977 0.620 -0.158 0.875
LR -1.6898 0.692 -2.441 0.015
4 AR IE -1.9567 1.966 -0.995 0.319
o] b -0.0946 0.524 -0.180 0.857
AR -2.3912 2.108 -1.134 0.257
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21 BHEE T AR R B R % F)2

e jF 058, Poisson & ) -

B4 g ag B 2 Ap MIE(R &5

Estimate Std. Error z value p.
B FE -1.9799 1.764 -1.122 0.262
Bt p 0.0041 0.004 0.923 0.356
p i ispr 0.0058 0.002 3.392 <0.001
B R -0.1166 0.074 -1.566 0.117
* E -0.5798 0.438 -1.324 0.186
v 2 48 0.5342 0.859 0.622 0.534
i¢ 5 1.6844 0.629 2.676 0.007
G R 0.7180 0.825 0.871 0.384
I ke & -4.2401 2.927 -1.448 0.147
AR -0.6656 1.447 -0.460 0.646
o i B 0.2412 0.517 0.466 0.641
B L EGE -1.4800 0.656 -2.255 0.024
4 AR IE -1.2413 1.252 -0.991 0.322
| b 0.0888 0.433 0.205 0.838
AR -13.626 12.281 -1.109 0.267
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22 LA A BB R SRR R TR H b

UM fF 05, Poisson A # ) o

Estimate Std. Error z value p.

B FE -0.3795 1.252 -0.303 0.762
PP 0.0031 0.003 1.133 0.257
p i ispr -0.0045 0.001 -3.914 <0.001
B R -0.1070 0.055 -1.945 0.052
* E -0.0309 0.029 -1.070 0.285
v 2 48 0.4195 0.424 0.989 0.322
Id 5 1.4310 0.387 3.697 <0.001
Fin= -0.0257 0.476 -0.054 0.957
HRE R 1.0004 0.414 2.416 0.016
O o & ¥ 1.1424 0.430 2.655 0.008
L gl 0.2562 0.552 0.464 0.642
B L EGE -3.0306 0.639 -4.740 <0.001
4 AR IE -1.9885 1.266 -1.571 0.116
T 0.1036 0.319 0.325 0.745
& A E -2.6889 1.740 -1.545 0.122
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SRR Y EERE ULV T L

(R & &UMbse fF 03¢, Poisson 4 #) o

H ot 4 $r g rBA4F B 248 B4

Estimate Std. Error z value p.
B FE -3.4367 2.069 -1.661 0.097
Lon R 1) -0.0107 0.003 -3.231 0.001
podlaEh i pF -0.0069 0.002 -3.488 <0.001
R 0.0445 0.093 0.479 0.632
* E -0.0362 0.064 -0.566 0.571
v 2 48 0.4255 0.679 0.627 0.531
¢4 0.2586 0.496 0.522 0.602
Fin= -3.8313 2.840 -1.349 0.177
BRER 1.5049 0.698 2.157 0.031
AR 0.5829 0.753 0.774 0.439
o i B 0.8405 0.467 1.798 0.072
[E - A 0.2640 0.356 0.741 0.459
4 AR IE -0.7154 0.672 -1.064 0.287
| b 0.6329 0.335 1.887 0.059
AR -4.0404 2.205 -1.832 0.067
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IN T4 EETABEEBIERYRRRTZ

UM fF 05, Poisson A # ) o

His 4 J grBAT R 2 AP BEIL(R &

Estimate Std. Error z value p.
# e 3.5107 1.081 3.246 0.001
Btk p I -0.0475 0.005 -9.680 <0.001
p it 15 pF 0.0033 0.001 2.590 0.009
AR -0.2006 0.053 -3.798 <0.001
& £ -25.3949 10.139 -2.505 0.012
o 2 ig -0.6979 0.419 -1.665 0.096
HH4 0.2337 0.392 0.596 0.551
B E R 0.2934 0.607 0.484 0.629
I 4 -0.4820 0.465 -1.036 0.300
ki 0.3435 0.633 0.543 0.587
i 4= BF 1.1635 0.317 3.665 < 0.001
P LR 1.4412 0.355 4.060 <0.001
158 -0.7312 0.774 -0.944 0.345
| sl -0.8695 0.375 -2.316 0.021
£ g o -2.1150 2.174 -0.973 0.331
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i W ZARE T AR R SRR FIE S

F AL fFHC5S, Poisson 4 %) o

2 egraap AR 2 Ap ME(R

Estimate Std. Error z value p.
BB 3.9650 2.797 1.418 0.156
Pk P ¥ -0.0280 0.008 -3.656 <0.001
podimfs pER -0.0082 0.005 -1.659 0.097
B R -0.3190 0.138 -2.312 0.021
* £ -143.5000 9930.000 -0.014 0.988
Id5 0.3085 0.641 0.481 0.631
8 0.3499 0.927 0.378 0.706
T 0.2417 1.112 0.217 0.828
A ok 2 0.4966 0.777 0.640 0.522
A 1.9760 0.867 2.278 0.023
i 3z BF 1.3550 0.616 2.201 0.028
L EE -5.0870 3.317 -1.533 0.125
& AR 1.3830 2.144 0.645 0.519
] hl 1.2510 1.078 1.161 0.246
e R 2.2600 2.009 1.125 0.261
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2L BRFIAFIAFEEHALEERTIE LG 4 B R 2 AR

F AL fFHC5S, Poisson 4 %) o

Estimate Std. Error z value p.
B FE -3.6366 2.190 -1.660 0.097
Ptk p g 0.0078 0.005 1.713 0.087
p e i pE R -0.0102 0.002 -5.047 <0.001
2R -0.0054 0.094 -0.057 0.954
* E -1.0152 0.621 -1.634 0.102
v 248 -0.2035 0.945 -0.215 0.830
145 0.7082 0.691 1.025 0.305
Fin= 0.9729 0.761 1.279 0.201
AR ol 1.0826 0.632 1.714 0.087
p 1.4577 0.616 2.366 0.018
i 3 BF 0.7974 0.405 1.971 0.049
[E - A -0.1681 0.462 -0.364 0.716
4 AR IE -0.5704 0.931 -0.613 0.540
Bt R -0.7036 0.466 -1.510 0.131
& A E -7.0898 8.496 -0.834 0.404
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=+
~

Lo R PLE R B S SR R PRI cvl e B AR

(ANOVA) -
Df SS MS F value p.
X ) 18 134.85 7.492 6.48 <0.001
%5 2 32.91 16.455 14.23 <0.001
ZES 36 41.63 1.156
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200 - i d B B¥t e 1A 4R PR Sl e = BB SR (ANOVA) -

Df SS MS F value p.
® 8 18 98.25 5.458 9.21 < 0.001
HhE L 2 0.64 0.321 0.54 0.587
A 36 21.33 0.593
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22 iRy e W FE B A RIS PR S

(ANOVA) -
Df SS MS F value p.
® 8 18 51.05 2.836 5.58 <0.001
e 2 0.81 0.406 0.80 0.458
A 36 18.31 0.509
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ZLtw Jfd SR Bito B B 3E S P e e = Bl S(ANOVA) o

Df SS MS F value p.
® 8 18 83.52 4.640 13.65 < 0.001
HhE L 2 2.17 1.083 3.19 0.053
A 36 12.23 0.340
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247 O EA R IR TP B g < oL B (ANOVA)

Df SS MS F value p.
® 8 18 56.12 3.118 2.35 0.008
7 e dEAE 3 14.49 4.829 3.63 0.018
A 54 71.76 1.329
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F oL T M (" 1K 500 A% k) ks BTl BB R Bl e BRAT 7 R ahF PR e

W e % BB SR (ANOVA) -

Df SS MS F value p.
® 8 18 21.49 1.194 2.09 0.029
e 2 7.96 3.978 6.96 0.003
A 36 20.57 0.571
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=+
~

W e % BB SR (ANOVA) -

L= 3B A S (3 40 500 AR ) eHIE P L H B B4t S B A7 kS PR o

Df SS MS F value p.

® 8 18 94.76 5.264 6.84 <0.001

the P 2 15.99 7.994 10.39 <0.001
A 36 27.71 0.77
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O %ﬁ.f% 2 \lr-gkwﬁc"' ﬁ»gﬁj%_ﬁ 31% v Hp mﬁ%‘:q:}(‘g‘:éﬁ

ot~ W ERS

(ANOVA) -
Df SS MS F value p.
® 8 18 17.06 0.948 2.065 0.032
7 e AE & 2 2.75 1.374 2.98 0.063
A 36 16.59 0.461
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ZoL4 #FEB80AL L SR LEMEE SN R RIS P gt e

2 R(ANOVA)

Df

SS MS F value p.
® 8 18 74.12 4.118 4.06 <0.001
e 2 6.93 3.464 3.42 0.054
A 36 36.52 1.014
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Lo L ol B 00 A B AP L B BN A 46D PR erg e o B

2 55 (ANOVA) -

Df

SS MS F value p.
® 8 18 25.61 1.423 1.78 0.070
e 2 6.85 3.423 4.28 0.022
A 36 28.80 0.800
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- L _

GESERCTTNIE ST ITE S ST) ST B S IS T

£ = v Ef

(ANOVA) -
Df SS MS F value p.
® 8 18 17.79 0.988 1.78 0.070
7 EE 2 1.08 0.539 0.97 0.389
A 36 20.00 0.555
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