9 PRILOHY

L. Chemické parametry — test normality, variance a jednostranny parovy t-test
a. pH

- data.frame (Jezero <- c('NWA', 'VWA',6 'STA', 'SLA', 'SES', 'VZ', 'VTE', 'BAT'),
1

+ a <- ©("R", "A", "SA", "SER", WSR", "A",

Shapiro-Wilk normality test

data: pH 1988
W = 0.91864, p-value = 0.5293

> shapiro.test(pH

Shapiro-Wilk normality test

data: pH 2011 A
W = 0.83871, p-value = 0.1917

> shapiro.test(pH

011_SA)
Shapiro-Wilk normality test

2011 _SA
W = 0.96289, p-value = 0.7971

> var.test (pH A, pH_2011 &)

F test to compare two variances

data: pH 1988 & and pH 2011 &
F = 159.38, num df = 3, denom df = 3, p-wvalue = 0.03636
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
1.255266 299.215704
sample estimates:
ratio of wariances
19.38028

> var.test (pH

F test to compare two variances

data: pH 1988 SA and pH 2011 53
F = 0.0053333, num df = 3, denom df = 3, p-wvalues = 0.00131
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.0003454414 0.0823423060
sample estimates:
ratio of wariances
0.005333333

> wilcox.test (pH_

_A, alternative = "less", paired = TRUE)
Wilcoxon signed rank exact test

data: pH 1988 A and pH 2011 &
V =0, p-value = 0.0625
alternative hypothesis: true location shift is less than 0

SA, pH 2011 5A, alternative = "less", paired = TRUE)

> wWwilcox.test (pH 1

Wilcoxon signed rank exact test
data: pH 1988 54 and pH 2011 _Sh

V =0, p-value = 0.0625
alternative hypothesis: true location shift is less than 0
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b. Alkalinita

> data <- data.frame(Jezera = c('NWA', 'VWA', 'STA', 'SLA', 'SES', 'VZ', 'VIE', 'BAT'),

+ Skupina = c("AR", "A", "SA", "SR", "SA", "A", "SA", "A"),

+ BNC_1988 = c(13, -5, -15, -13, -11, 27, -15, 14),

+ BNC 2011 = c(83.5, 86.4, 15.4, 10.2, 8.7, 79.4, 19.3, €7.1))
> ANC 1988 A <- dataSANC 1938 [data$Skupina == "A"]

> ANC 2011 A <- dataSANC 20l1[datas$Skupina == "A"]

> BNC_1988 SA <- data$ANC_1938[data$Skupina == "SA"]

> BNC 2011 SA <- dataSANC_2011[data$Skupina == "SA"]
shapiro.test (ANC 1538 1)

v

Shapiro-Wilk normality test

data: BANC 1588 2
W = 0.94653, p-value = 0.6945

> shapiro.test (ANC 2011 R)
Shapiro-Wilk normality test

data: ANC 2011 &
W = 0.89737, p-value = 0.4181

> shapiro.test (ANC_1988_ 3A)
Shapiro-Wilk normality test

data: ANC_1588_S&
W = 0.86337, p-value = 0.2725

» shapiro.test (ANC 2011 3&)
Shapiro-Wilk normality test

data: ANC 2011 SR
W = 0.93368, p-value = 0.6162

> wvar.test (ANC_1988 A, ANC 2011 &)
F test to compare two variances

data: ANC 1988 A and ANC 2011 &
F = 2.3934, num df = 3, denom df = 3, p-value = 0.4923
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1550225 36.9524585
sample estimates:
ratio of variances
2.393421

> var.test (ANC 1933 SA, ANC 2011 33)
F test to compare two variances

data: ANC 1988_SA and ANC 2011 SR
F = 0.15462, num df = 3, denom df = 3, p-value = 0.1595
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interwval:
0.01001508 2.3872786%9
sample estimates:
ratio of variances
0.1546247

> L.LEeST(ANC_1938_A, ANC 2011 A, paired = TRUE, alternative = "less",
Paired t-test

data: RNC 1988 A and BNC 2011 &
t = -7.2727, df = 3, p-value = 0.002633
alternative hypothesis: true mean difference is less than 0
95 percent confidence interval:
-Inf -45.21814

sample estimates:
mean difference

-66.85

> t.test (RANC 1988 35A, ANC 2011 SR, paired = TRUE, alternative = "less",

Paired t-test

data: B&ABNC 1988 _5A and RNC 2011 Sn
t = -8.0941, df = 3, p-value = 0.00187
alternative hypothesis: true mean difference is less than 0
95 percent confidence interwval:
—Inf -19.07883

sample estimates:
mean difference

-26.9
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c¢. Dusi¢nanovy dusik

> data <- data.frame(Jezero = c('NWA', 'VWA', 'STA', 'SLA', 'SES', 'VZ', 'VIE', 'BAT'),
+ Skupina = c("A", "A", "SL", "SA", "SA", "L", "SA", "AT),
+ NO3_1933 = c(40.4, 50, 12.9, 0, 35.2, 51.8, 31.0, 47.1),

+ NO3_2011 = c(20.8, 22.3, 0.1, 0.5, 16.7, 17.9, 12.7, 25.2))

> NO3_1988 A <- data$NO3_1983[data$Skupina == "A"]

> NO3_2011 A <- dataSNO3_2011[data$Skupina nn
NO3_1983_SA <- data$NO3_1988[data$Skupina == "SA"]

NO3_2011 SA <- data$N03_2011[data$Skupina == "SA"]
> shapiro.test (NO3_15%33_A)

Shapiro-Wilk normality test

data: NO3_1988_A
W = 0.92004, p-value = 0.5372

> shapiro.test (NO3_2011 &)
Shapiro-Wilk normality test

data: NO3_2011 A
W = 0.99879, p-value = 0.9964

> shapiro.test (NO3_1533 S5A)
Shapiro-Wilk normality test

data: NO3_1988_SZ
W = 0.92237, p-value = 0.5503

> shapiro.test (NO3_2011 5SA)
Shapiro-Wilk normality test

data: NO3_2011 S2
W = 0.83818, p-value = 0.1901

> var.test (NO3_1938 A, NO3_2011 A&)
F test to compare two variances

data: NO3_1988 A and NO3_2011 A
F = 2.7075, num df = 3, denom df = 3, p-valus = 0.435
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.175366 41.801711
sample estimates:
ratio of variances
2.707508

> var.test (NO3_1933_SA, NO3_ 2011 SA)
F test to compare two variances

data: NO3_1988 SA and NO3_2011 SA
F = 3.7238, num df = 3, denom 4df = 3, p-values = 0.3088
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.2411891 57.4918560

sample estimates:
ratio of variances

3.723763

> T.Cest(NO3_1%933_ A, NO3_2011 A, paired = TRUE, alternative = "greater", var.equal = TRUE)
Paired t-test

data: NO3 1988 A and NO3_2011 A&
© = 8.0551, df = 3, p-valus = 0.001998
alternative hypothesis: true mean difference is greater tham 0
85 percent confidence interval:
18.244&2 Inf
sample estimates:
mean difference
25.775

> t.test(NO3_ 1938 SR, NO3_2011 5A, paired = TRUE, alternative = "greater", var.equal = TRUE)
Paired t-test

data: NO3_1988 S5A and NO3_2011_SA
t = 2.7532, df = 3, p-value = 0.03528
alternative hypothesis: true mean difference is greater than 0
S5 percent confidence interwval:
1.782775 Inf
sample estimates:
mean difference
12.275
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vexs
d. SiFicitany

> data <- data.frame (Jezero = c('NWA', 'VWA', 'STA', 'SLA', 'SES', 'VI', 'VIE', 'BAT'),

+ Skupina = c("A", "A", "3A", "SA", "Sa", "A", "SA", "A"),

+ 504_l1988 = c(0, 3.5, 4.8, 4.4, 3.8, 3.2, 3.2, 4.3),
+ S04 2011 = cf1.3, 1, 1.1, 1.2, 1.6, 1.1, 1.1, 2.7))
i _

> <- data$504_1983[data$Skupina == "A"]

> - data3s504_201l[datadSkupina "A")

. data$504_1938 [data$Skupina "SA™]
> data$504 2011[datad$Skupina "SET]

> shapiro.test (504 1988 )
Shapiro-Wilk normality test

data: 504 1988 A
W = 0.84164, p-value = 0.2002

> shapiro.test (504 2

_R)
Shapiro-Wilk normality test

data: SO4_2011 A
W = 0.76497, p-value = 0.0528

» shapirc.test(504_1983_S3)
Shapiro-Wilk normality test

data: S504_1988 SA
W = 0.97865, p-value = 0.8941

» shapiro.test (304_2011_SR)

Shapiro-Wilk normality test

data: 504_2011 SA
W = 0.76348, p-value = 0.05123

test (504_1983_A,

F test to compare two variances

data: S5SC4_1968 A and 504 2011 A
F = 5.6848, num df = 3, denom df = 3, p-value = 0.1874
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interwval:
0.368204 B7.76B173
sample estimates:
ratio of variances
5.6847638

» var.cest(S504_1983 A, 504 2011 &)
F test to compare two variances

data: 504 1988 R and 504 2011 &
F = 5.6848, num df = 3, denom df = 3, p-value = 0.1874
alternative hypothesis: true ratio of variances is not equal to 1
85 percent confidence interval:
0.368204 B7.76B173
sample estimates:
ratic of variances
5.684768

> var.test(504_1988_SA, S04_2011 SA)

F test to compare two variances

data: 3504_1988_SZ and 304_2011_S2
F = 8.6471, num df = 3, denom df = 3, p-value = 0.1087
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.5600723 133.5035182
sample estimates:
ratio of variances
&.647053

> t.test(504_1933_A, 504_2( _R, paired = TRUE, alternative = "greater", var.egual = IRUE)

Palred t-test

data: 504_1982 A and S04_2011 2
t = 1.4218, df = 3, p-value = 0.1251
alternative hypothesis: true mean difference is greater than 0
85 percent confidence interval:
-0.802572 Inf
sample estimates:
mean difference
1.225

> t.test (504 1938 5A, 504 2011 SA, paired = TRUE, alternative = "greater", var.equal = TRUE)
Paired t-test

data: 504_1983 Sh and 504_2011_SA
t = 7.18587, df = 3, p-value = 0.002772
alternative hypothesis: true mean difference is greater than 0
95 percent confidence interwval:
1.883487 Inf
sample estimates:
mean difference
2.8
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e. Vapnik

> data <- data.frame (Jezero = c{'NWA', 'VWA', 'STA', 'SLA', 'SES', 'Vz', 'VIE', 'BAT'),
+ Skupina = c("A", "A", "SA", "SA", "SA", "A", "SA", "A"),
+ Ca_l988 = c(62, 95, 56, 34, 52, 142, 54, 12§),

+ Ca_2011 = ¢(l12, 111, 27, 20, 41, 110, 38, 105))
B

> Ca_1938 A <- data$Ca_l983[data$Skupina "AT]
> Ca 2011 A datajCa_2011[data$Skupina "AT]

> Ca_1988_SA <- data$Ca_ 1988 [data$Skupina nsan)
> Ca_2011_SA <- data$Ca_201l[data$Skupina == "S&"]
> shapiro.test(Ca_l1538_R)

Shapiro-Wilk normality test

data: Ca_l988_A
W = 0.96838, p-value = 0.8314

> shapiro.test(Ca_2011 &)
Shapiro-Wilk normality test

data: Ca_2011 A
W = 0.85422, p-wvalue = 0.2401

> shapiro.test(Ca_l988_SA)
Shapiro-Wilk normality test

data: Ca_1988 5A
W = 0.77528, p-value = 0.08475

» shapiro.test(Ca_20

Sh)
Shapiro-Wilk normality test

data: Ca_2011 SA
W = 0.527583, p-value = 0.5823

> var.test (Ca_1%338_A, Ca_2011_A)
F test to compare two variances

data: Ca_1988 R and Ca_2011 &
F = 128.07, num df = 3, denom df = 3, p-value = 0.00231
alternative hypothesis: true ratio of wariances is not egqual to 1
85 percent confidence interval:
8.295061 1977.28011&

sample sstimates:
ratio of variances

128.069

> wvar.test (Ca_19%88_5A, Ca_2011_35A)

F test to compare two variances

data: Ca_l19%88_5SA and Ca_2011_5a
F = 1.0807, num df = 3, denom df = 3, p-value = 0.5506
alternative hypothesis: true ratio of wariances is not egqual to 1
85 percent confidence interval:
0.06999734 16.68515148
sample estimates:
ratio of variances
1.080702

> Wwilcox.test(Ca_ 1983 A, Ca 2011 A, paired = TRUE, alternative = "less")
Wilcoxon signed rank exact test

data: Ca 1988 A and Ca_2011 A
V =5, p—valus = 0.5625
alternative hypothesis: true location shift is less than 0

> t.test(Ca_l1%33 Sa, Ca_2011 Sa, paired = TRUE, alternative = "greater", var.equal = TRUE)
Paired t-test

data: Ca_1988 SA and Ca_2011 54
t = 4.4086, df = 3, p-value = 0.01082
alternative hypothesis: true mean difference is greater than 0
95 percent confidence interval:
8.160378 Inf
sample estimates:
mean difference
17.5
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f. Celkovy reaktivni hlinik

> data <- data.frame (Jezero = c('NWA', 'VWA', 'STA', 'SLA', 'SES', 'VZ', 'VIE', 'BAT'),
+ Skupina = c("A", "A", WSAW, WSAN, WSAM, WRW  WSRe wRny
+ AL 1988 = c(NA, 0.01, 0.0l, 0.02, 14.27, 0.14, 13. 0.1,
+ AL 2011 = c(o0, 0, O, 3.13, 0, O, 0.22, 0))
> BL 1988 A <- dataSAl_1933[data$Skupina == "A"]
AL_ & <- dataSAL 2011[data$Skupina == "A"]
AL 1988 SA <- data$AL_1938[data$Skupina mSL ]
> AL 2011 SA <- data$AL_20l1l[data$Skupina == "SA"]

shapiro.test (AL 1533 A)
Shapiro-Wilk normality test

data: AL 1988 A
W = 0.95301, p-value = 0.5827

> shapiro.test(AL_2011 &)
Error in shapiro.test (AL 2011 &) : all 'x' wvalues are identical
> shapiro.test (AL_1933_54)

Shapiro-Wilk normality test

data: AL 1988 52
W = 0.76114, p-value = 0.04884

> shapiro.test(AL_2011 54)
Shapiro-Wilk normality test

data: AL_2011 S&
W = 0.67988, p-value = 0.006601

> var.test (RL_1988 A, AL 2011 A&)
F test to compare two variances

data: AL 1988 A and AL 2011 2
F = Inf, num df = 2, denom df = 3, p-wvalue < 2.2e-16
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interwval:
Inf Inf
sample estimates:
ratio of wvariances
Inf

» var.test (AL 1933 S5A, AL 2011 SA)
F test to compare twWo variances

data: AL 1988 SA and AL 2011 SA
F = 26.857, num df = 3, denom df = 3, p-value = 0.02284
alternative hypothesis: true ratio of wariances is not egual to 1
95 percent confidence interwval:
1.739532 414.649350

sanple estimates:
ratio of wariances

26.856895

> wilcox.test (AL_1983 A, AL 2011 A, paired = TRUE, alternatiwve = "greater")
Wilcoxon signed rank exact test

data: AL 1988 A and RL 2011 A

V = &6, p-value = 0.125

alternative hypothesis: true location shift is greater than 0

> wilcox.test (AL_1983_S5A, AL 2011 SA, paired = TRUE, alternative = "greater")
Wilcoxon signed rank exact test

data: AL 1988 SA and AL 2011 S&

V = 8, p-value = 0.1875
alternative hypothesis: true location shift iz greater than 0
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g. Rozpustény organicky uhlik

data <- data.frame(Jezero = c('NWA', 'VWAR', 'STA', 'SLA', 'SES', 'VZ', 'VIE', 'BAT'),
= c("A", "A", "SA", "SA", "SA", "A", "SA", "A"),
= ¢(0.3, 0.25, 2.72, 2.38, 0.4, 0 , 0.49, 0.15),

+ = c(0.36, 0.16, 1.74, 4.02, 0.54, 0.37, 1.08, 0.1€))
A <- data$DOC_19238[data$Skupina == "A"]

> 11_A <- data$DOC_2011[data$Skupina nA"]

> 983 SA <- data$DOC 1988 [data$Skupina

= n3nm)
= "3A"]

DOC_ 2011 SA <- data3DOC 2011 [data3Skupina

shapiro.test (DOC

Shapiro-Wilk normality test

data: DOC_1988_A
W = 0.84%94, p-value = 0.2242

> shapiro.test(DOC 2011 &)
Shapiro-Wilk normality test

data: DOC_2011 A
W= 0.74958, p-valus = 0.03829

> shapiro.test (DOC_1933_54)
Shapiro-Wilk normality test

data: DOC_1988 SA
W = 0.81098, p-value = 0.1234

> shapiro.test(DOC_2011_5a)
Shapiro-Wilk normality test

data: DOC_2011_S&
W = 0.8901, p-value = 0.3836

> var.test(DOC_1933_A, DOC_2011 A

F test to compare two variances

data: DOC 1888 & and DOC 2011 &
F = 0.40107, num df = 3, denom df = 3, p-value = 0.4728
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.02597738 €.19218545
sample estimates:
ratio of variances
0.4010695

> var.test (DOC_1988_SA, DOC_2011_S&)
F test to compare two variances

data: DOC 1888 Sh and DOC 2011 SA
F = 0.63911, num df = 3, denom df = 3, p-value = 0.721%
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.041358529 9.86732621
sample estimates:
ratio of variances
0.6351094

> wilcox.test (DOC_1938 A, _A, paired = TRUE, alternative = "less")

Wilcoxon signed rank exact test

data: DOC 1888 & and DOC 2011 &
V =3, p-valus = 0.3125
alternative hypothesis: true location shift is less than 0

> t.test(DOC_19838_5A, DOC_2011_5A, paired = TRUE, alternative = "less", var.equal = TRUE)
Paired t-test

data: DOC 1888 Sh and DOC 2011 SA
t = -0.64028, df = 3, p-valus = 0.2838
alternative hypothesis: true mean difference is less than 0
95 percent confidence interval:
—-Inf 0.529741E

sample estimates:
mean difference

-0.3475
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I4
h. Volny fosfor
> var.test(VP_1988_S&, VP_2011_SA)

F test to compare two variances

data: VP 1988 SA and VP 2011 S&
F = 0.6269%, num df = 3, denom df = 3, p-value = 0.7107
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.0406096 9.6800444
sample estimates:
ratio of variances

0.6269791

+ Skupina = c("A", "A", WSA", WSAT, WSEW, WL, WSEm, npmy
c(3, 3.1, 9.0, 13.3, 4.4, 2, 5.8, 1.9),
c(2.7, 2.4, 7.4, 7, 3.2, 1.4, 15.1, 0.5))
datasVP_lgss[data$Skupina "Av]
data$VP_2011[data$Skupina npn

! dat,a-‘:‘!P_ 438 [datasSkupina mERT]

_SA <- dataﬁ‘a’?_zu;'_[dataﬁsk‘upir.a == "IA"]

shapiro.test (VP_19338_1)
Shapiro-Wilk normality test

data: VP _1988_A
W = 0.80507, p-valuse = 0.1116

> shapiro.test(VP_2011 &)
Shapiro-Wilk normality test

data: VP_2011 2
W = 0.9358, p-value = 0.6289

> shapiro.test(VP_1988_5A)
Shapiro-Wilk normality test

data: VP_1988_SA
W = 0.94407, p-value = 0.6793

> shapiro.test(VP_2011_SA)
Shapiro-Wilk normality test

data: VP_2011_SA
W = 0.91018, p-value = 0.4834

> var.test (VP_1988_A&, VP_2011 &)
F test to compare two variances

data: WVP_1988 A and VP_2011 &
F = 0.40532, num df = 3, denom df = 3, p-valus = 0.4777
alternative hypothesis: true ratio of wariances is not egqual to 1
95 percent confidence interval:
0.0262524 €.2577417
sample estimates:
ratio of variances

0.4053156

data.frame (Jezero = c('HWA', 'VWA', 'S5STA', 'SLA', 'SES', 'VZ',

"WTE',

"BAT"),

> t.test(VP_1983 A, VP_2011 &, paired = TRUE, alternative = "greater", var.equal = TRUE)

Paired t-test

data: VP 1988 & and VP 2011 A
t = 3.2225, df = 3, p-valus = 0.02425
alternative hypothesis: true mean difference is greater than 0
895 percent confidence interval:
0.2022845 Inf
sample estimates:
mean difference
0.75

> t.tesc(VP_1983 SR, VP_2011 5h, paired = TRUE, alternative = "less", var.equal = TRUE)

Paired t-test

data: WVP_1988_SA and VP_2011_SA
t = -0.01518l1, df = 3, p-valus = 0.4944
alternative hypothesis: true mean difference is less than 0
95 percent confidence interwval:

—Inf 7.70083
sample estimates:
mean difference

-0.05
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i.  Chlorofyl-a

dataSchl_ 1988 [datasSkupina == "A"]
chl 2011 A data$chl_20;;[data$Skupina == "a"]
chl 1%38_5A data&chl_;SEE[data$Skupina == "3A"]
chl 2011 5A& <- data&chl_QD;;[data$Skupina == "3A"]

chl 1983 A

shapiro.test (chl_ 1938 _A4)
Shapiro-Wilk normality test

data: chl 1988 2
W = 0.97862, p-value = 0.893%

> shapiro.test(chl_2011_A&)
Shapiro-Wilk normality test

data: chl_2011 &
W = 0.86754, p-value = 0.2881

> shapiro.test(chl_ 19338 54)
Shapiro-Wilk normality test

data: chl 1988 SA
W = 0.98205, p-value = 0.9139

> shapiro.test(chl_ 2011 54)
Shapiro-Wilk normality test

data: chl 2011 SR
W = 0.8981, p-valus = 0.4217

> wvar.test(chl_ 1983 A, chl 2011 &)
F test to compare two variances

data: chl 1988 A and chl 2011 A
F = 0.012328, num df = 3, denom df = 3, p-valus = 0.004546
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interval:
0.000798468 0.190329510

sample estimates:
ratio of variances

0.01232769

> var.test(chl 1933 SA, chl 2011 SA)
F test to compare two variances

data: chl 1988 SA and chl 201l SR
F = 0.16359, num df = 3, denom df = 3, p-value = 0.1712
alternative hypothesis: true ratio of variances is not egual to 1
95 percent confidence interwval:
0.01058578 2.52569797

sample estimates:
ratio of wariances

0.1635901

> wilcox.test(chl 1988 A, chl 2011 A, paired = TRUE, alternative = "less")
Wilcoxon signed rank exact test

data: chl 1988 & and chl 2011 A
V =0, p-value = 0.0625
alternative hypothesis: true location shift is less than 0

> t.test(chl 1988 5A, chl 2011 5A, paired = TRUE, alternative = "less", wvar.egqual = TRUE)
Paired t-test

data: chl 1988 SA and chl 2011 SA
t = -1.165, df = 3, p-valus = 0.1641
alternative hypothesis: true mean difference is less than 0
95 percent confidence interval:
-Inf 4.72543%9

sample estimates:
mean difference

-4.6325
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I1. Dvouvybérovy t-test -abundance, pocet, diverzita 2011

> data <- data.frame|
+ Jezero = c|'NWA', 'VWA', 'STA', 'SLA', 'SES', '"WTE', 'BAT'),
+ Skupi - C("AM™, "AM, WSARW, WSAW, WSAnM, nEm, wSpm  npmy

.
16190, 11630, 531, €620),

0.490, 0.401, 0.493, O.

> shapiro.test(abun

Shapiro-Wilk normality test

data: abun B
W = 0.87927, p-value = 0.8977

> shapiro.test(abun_54)
Shapiro-Wilk normality test

data: abun Sh
W = 0.350224, p-value = 0.44923

> wvar.test(abun A, abun 35A&)

F test to compare two variances

data: abun A and abun_SA
F = 0.53211, num df = 3, denom df = 3, p-valus = 0.6173
alternative hypothesis: true ratio of wvariances is not equal to 1
95 percent confidence interwval:
0.03446519 B8.21541152
sample estimates:
ratio of variances
0.5321144

> t.test(ak

> 0.05)

A, abn var.equal = f_testip.val

Two Sample t-test

data: abun A and abun_SA
t = -0.27777, df = &, p-valus = 0.7905
alternative hypothesis: true difference in means is not egqual to O
85 percent confidence interwval:
-11621.181 9251.681
sample estimates:
mean of x mean of ¥
5313.00 6497.75
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b. Poéet druhi

> pocet_A <- data$Pocet_2011[data$Skupina
> pocet _SA < data;’:PDcet_Ql'J'__[dat,ar:-SkL:pir:a
> shapiro.test (pocet &)

Shapiro-Wilk normality test

data: pocet A
W = 0.82743, p-value = 0.1612

» shapiro.test (pocet_5h)
Shapiro-Wilk normality test

data: pocet_S4
W = 0.93927, p-value = 0.648%9

» war.test (pocet_A, pocet_3Sh)
F test ToO compare TWo vVariances

data: pocet A and pocet_SA
F = 0.26374, num df = 3, denom df = 3, p-wvalus = 0.3026
alternative hypothesis: true ratio of wariances is not egual to 1
95 percent confidence interval:
0.01708227 4.07187228
sample estimates:
ratio of variances
0.2637363

> t.test(pocet_A, pocet_S5A, var.equal = f_t,est,&p.va]_ue = 0,05)
Two Sample t-test

data: pocet_ A and pocet_S5SA
t = -0.16151, df = &, p-value = 0.877
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interwval:
—-4.037448 3.537448
sample estimates:
mean of x mean of y
4.00 4.25

c. Diverzita

> div_A <- datafDiverzita Simp[data$Skupina == "A"]
> div_SA <- dataSDiverzita Simp[data$Skupina "SA"]
> shapiro.test (div_Aa)

Shapiro-Wilk normality test

data: div A
W = 0.96644, p-value = 0.8193

> shapiro.test(div_5i)
Shapiro-Wilk normality test

data: div_5&
W = 0.76152, p-wvalue = 0.04522

> var.test (div_A, div_35R)
F test to compare two variances

data: div A and div 5A
F = 0.42517, num df = 3, denom df = 3, p-wvalue = 0.5007
alternative hypothesis: true ratioc of variances is not eqgual to 1
S5 percent confidence interval:
0.02753817 6.56422702
sample estimates:
ratio of variances
0.4251668

> t.test (diversi SR, wvar.equal = f_test:."p.value = 0.05)

L, diwversit

Two Sample t-test

data: diversity & and diversity S5A
t = 0.79713, df = &, p-value = 0.4558
alternative hypothesis: true difference in means is not egqual to 0O
95 percent confidence interval:
-0.2685375 0.5280375
sample estimates:
mean of x mean of v
0.72575 0.59600
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I11. Dvouvybérovy parovy t-test — abundance, pocet, diverzita

a. Test normality

> data <- data.frame|
+ Jezero = c('NWA', 'VWA', 'STA', 'SLA', 'SES', 'VZ', 'VIE', 'BAT'),
+ Skupina = c('A", ‘', '3R', "SA', '3R', 'R', '3R', 'R"),

+ Abundance 1988 = c(142, 189, 10705, 15610, 32911, 12437, 11143, 17515),
+ Dbundance 2011 = c(40, 2912, €367, 2503, 16190, 11680, 531, &620),

+ Pocet_1938 = c(l, 2, 4, 3, 4, 3, 4, 2),

+ Pocet 2011 = c(2, 4, 3, & 7, 5, 1, 5),

+ Diverzita Simp 1888 = c(1, 0.531, 0.461, 0.492, 0.637, 0.481, 0.704, 0.748),

+ Diverzita Simp 2011 = c(0.5, 0.934, 0.490, 0.401, 0.493, 0.748, 1.0, 0.721))

acidifikovana <- data %»% filter(Skupina =— 'A")
> silne acidifikovana <- data %¥>% filter(Skupina == 'S54')
> shap.l_:u.testtac.\.:ij.fj.kuvar.ﬂ-‘?m:\;r.:lar.ce__iﬂE - aCideikUVal".ﬂ$A}J\;I‘.dﬂr‘.DE_2"J__J

Shapiro-Wilk normality test

data: acidifikovana$ibundance 1988 - acidifikovana$Abundance 2011
W = 0.84325, p-value = 0.205

> shapL:a.cesc[sLLnE_acidikaovanaiEbundance_;SEE = SLLnE_acideLkavanaihbundance_z0__
Shapiro-Wilk normality test

data: silne acidifikovana$lbundance 1988 - silne acidifikovana$Abundance 2011
W = 0.97927, p-valus = 0.8977

> shapiro.test (acidifikovana$Pocet 1538 - acidifikovanajPocet 2011

Shapiro-Wilk normality test

data: acidifikovana$Pocet 1988 - acidifikovana$Pocet 2011
W = 0.94466, p-value = 0.683

> shapL:a.tes:[sLLne_acidikaovana$Pocet_;QSE - sLLne_acidifikovana$Pocet_QD;J
Shapiro-Wilk normality test

data: silne_acidifikovana$Pocet 1988 - silne acidifikovana$Pocet 2011
W = 0.84%4, p-value = 0.2242

> shapiro.test(acidifikovana$Diverzita Simp 1988 - acidifikovana$Diverzita Simp 2011)
Shapiro-Wilk normality test

data: acidifikuvana$DivaIzita_Simp_lESS - aci\:iifikuvana$DivEIZita_Simp_ZClll
W = 0.93516, p-value = 0.625

> shapL:a.tes:[sLLne_acidikaovana$Dive:zL:a_Simp__SSS - silne_acidifikovana$Dive:ZLta_Sme_zo__
Shapiro-Wilk normality test

data: silne_acidifikovanasnive1zita_Simp_l§BB = silne_acidifikavanaSDiveIzica_Simp_ZOll
W = 0.90008, p-value = 0.4315
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b. F-test na ovéreni varianci pred parovym t-testem

= va:.tgstia:;d;f;kova:a:éb::da:ce_;S;;, acidifikovanaiRbundance_2011

F test to compare two varlances

data: acidifiknvanashhJndance_l' 8 and acidifiknvanashbJndance_?Oll
F = 3.0633, num df = 3, denom df 3, p-value = 0.3824
alternative hypothesis: true ratio of wvariances is not equal to 1
85 percent confidence interval:
0.1984083 47.25942534
sample estimates:
ratio of wvariances
3.063262

> war.test(s 1e_acidifikovana$libundance L ne_acidifikovanafibundance_ 20

F test to compare two variances
data: silne_acidifikovana$lbundance 1988 and silne acidifikovanaSibundance 2011
F = 2.295%4, num df = 3, denom df = 3, p-valus = 0.5118
alternative hypothesis: true ratio of wariances is not egqual to 1
95 percent confidence interval:
0.1489325 35.5007827

sanple estimates:
ratio of variances

2.298385

> var.test (acidifikovanaSPocet_ , acidifikovanaiPocec 2011)

F test to compare two variances

data: acidifikovana$Pocet 19 and acidifikovana$Pocet 2011
F = 0.33333, num df = 3, denom df = 3, p-value = 0,391
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.02159008 5.146359413
sample estimates:
ratio of variances
0.3333333

> wvar.test(silne_acidifikovanaSPocet 19 ilne acidifikovana§Pocet 2011

F test to compare two variances

data: silne acidifikovanaSPocet 1988 and silne acidifikovana$Pocet 2011
F = 0.032967, num df = 3, denom df = 3, p-value = 0.01917
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.002135284 0.508934034
sample estimates:
ratio of wariances
0.03296703

> war.test (acidifikovanaSDiverzita Simp 1 acidifikovana3D

F test to compare two variances
data: acidifikovana$Diverzita Simp 1988 and acidifikovana$Diverzita Simp 2011
F = 1.7757, num df = 3, denom df = 3, p-value = 0.6489
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.1150147 27.4158566

sample estimates:
ratio of wariances

1.775732

> var.test(s - acidifikovana$Diverzita Simp 1

ikovanaSDiverzita Simp 2011
F test to compare two variances

data: silne acidifikovanaSDiverzita Simp 1588 and silne acidifikovana$Diverzita Simp 2011
F = 0.18092, num df = 3, denom df = 3, p-valus = 0.194
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.01171832 2.79327631
sample estimates:
ratio of wariances
0.18059213
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c. Dvouvybérovy parovy test

> t.test (acidifikovanashbundance_1 ¢ acidifikovanafibundance_ 2011, paired = TRUE

Paired t-test

data: acidifikovana$Abundance 1988 and acidifikovana$ibundance 2011
T = 0.75854, df = 3, p-valus = 0.5033

alternative hypothesis: true mean difference is not egual to O

95 percent confidence interval:

-7214.572 11730.072

sample estimates:
mean difference

2257.7

.

> t.test(silne acidifikovana$fbundance 19 silne acidifikovana$dbundance 2011, paired = TRUE

Paired t-test

data: silne acidifikovana$hbundance 1988 and silne acidifikovana$Abundance 2011
t = 4.2931, df = 3, p-value = 0.02324
alternative hypothesis: true mean difference is not egual to 0
95 percent confidence interval:
2870.233 19318.767
sample estimates:
mean difference
11094.5

> t.test(acidifikovana$Pocet 1538, acidifikovanaS$Pocet 2011, paired = TRUE)
Paired t-test

data: acidifikovana$Pocet_ 1988 and acidifikovana$Pocet_2011
Tt = -4. , df = 3, p-value = 0.01628
alternative hypothesis: true mean difference 1s not egqual to 0
95 percent confidence interval:

-3.2952283 -0.7007717

sample estimates:
mean difference

-2

acidifikovana$Diverzita Simp 2011, paired = TRUE)

> t.test{acidifikovana$?
Paired t-test
data: acidifiknvanaSDiverzit..375in'p71935 and acidifiknvanaSDiveIzitafSin‘pizoll

t =-0.1 , df = 3, p-value = 0.8694
alternative hypothesis: true mean difference is not egqual to 0

95 percent confidence interval:
-0.6717848 0.6002848
sample estimates:
mean difference
-0.03575

verzita_Simp_ 2011, paired = TRUE)

> t.test(silne_acidifikovana _acidifikovan

Paired t-test

data: silne_acidifikovanaSDiverzita_Simp_l53-5 and 5ilne_acidifikovana&Diverzita_Sirr.p_ZOll
t = -0.22939, df = 3, p-value = 0.8333
alternative hypothesis: true mean difference is not egqual to O
S5 percent confidence interval:
-0.3346516 0.2896516
sample estimates:
mean difference
-0.0225

d. Welschova korekce pro t-test pri nerovnosti rozptyli pro pocet druhi

> t.test(silne acidifikovanafPocet 18

Welch Two Sample t-test

data: silne acidifikovana$Pocet_ 1988 and silne acidifikovanaSPocet_ 2011
t = -0.35729, df = 3.1976, p-valus = 0,7432
alternative hypothesis: true difference in means is not equal to O

S5 percent confidence interval:

—-4.801822 3.B01822

sample estimates:
mean of x mean of vy

3.7 4.25
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IV. DCA a CCA statistika
a. Rok 1988

Vysledky DCA pro neupravend druhova data 1988:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled Chi-square): NaN

DCAl DCA2 DCA3 DCA4

Eigenvalues 0.9050 0.4170 0.21676 0.29630
Additive Eigenvalues 0.0000 0.0000 0.00000 0.00000
Decorana values 0.9062 0.2273 0.07314 0.03208
Axis lengths 3.1832 2.9114 0.89275 2.27379

Vysledky DCA pro druhova data 2011 pievedena na prosty logaritmus:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled chi-square): NaN

DCAl DCA2 DCA3 DCA4
Eigenvalues 0.6123 0.4386 0.446259 0.440750
Additive Eigenvalues 0.0000 0.0000 0.000000 0.000000
Decorana values 0.6391 0.2357 0.005275 0.001209
Axis lengths 3.8018 2.3692 2.358356 2.359124

Vysledky CCA s druhovymi daty pfevedenymi na prosty logaritmus:

Inertia Proportion Rank

Total 2.151 1.000
Constrained 2.151 1.000 7
Unconstrained 0.000 0.000 0

Inertia is scaled chi-square
Some constraints or conditions were aliased because they were redundant
4 species (variables) deleted due to missingness

Eigenvalues for constrained axes:

CCA1 CCA2 CCA3 CCA4 CCA5 CCAb6  CCA7
0.6391 0.5222 0.4494 0.2806 0.1346 0.0738 0.0514
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b. Rok 2011

Vysledky DCA pro neupravena druhova data 2011:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled Chi-square): 4.6641

DCAl DCA2 DCA3 DCA4

Eigenvalues 0.9112 0.8868 0.7829 0.39268
Additive Eigenvalues 0.9112 0.8850 0.7643 0.37841
Decorana values 0.9222 0.3132 0.0761 0.03499
Axis Tengths 4.8658 5.2922 2.9711 1.46935

Vysledky DCA pro druhova data 2011 pievedena na prosty logaritmus:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled Chi-square): 2.3898

DCAl DCA2 DCA3 DCA4
Eigenvalues 0.6520 0.4075 0.120658 0.171878
Additive Eigenvalues 0.6520 0.4075 0.115088 0.313466
Decorana values 0.6617 0.3754 0.008029 0.002069
Axis lengths 3.8213 2.3349 1.678003 1.658548

Vysledky CCA s druhovymi daty pfevedenymi na prosty logaritmus:

Inertia Proportion Rank

Total 2.39 1.00
Constrained 2.39 1.00 7
Unconstrained 0.00 0.00 0

Inertia is scaled chi-square
Some constraints or conditions were aliased because they were redundant

Eigenvalues for constrained axes:

ccal CCA2 CCA3 cca4 CCAS CCA6 CCA7
0.6617 0.4946 0.4428 0.3239 0.2178 0.1672 0.0818
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c. Rok 1988 a 2011 spolecné

Vysledky DCA pro neupravena spolecna druhova data 1988 a 2011:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled chi-square): 5.0615

DCAl1 DCA2 DCA3 DCA4

Eigenvalues 0.9020 0.8383 0.4996 0.35083
Additive Eigenvalues 0.9020 0.8381 0.3152 0.35640
Decorana values 0.9185 0.7836 0.1877 0.08813
Axis lengths 3.1585 3.9475 2.0188 2.07603

Vysledky DCA pro spole¢nd druhové data 1988 a 2011 prevedena na prosty logaritmus:

Detrended correspondence analysis with 26 segments.
Rescaling of axes with 4 iterations.
Total inertia (scaled Chi-square): 2.3898

DCAl DCA2 DCA3 DCA4
Eigenvalues 0.6520 0.4075 0.120658 0.171878
Additive Eigenvalues 0.6520 0.4075 0.115088 0.313466
Decorana values 0.6617 0.3754 0.008029 0.002069
Axis lengths 3.8213 2.3349 1.678003 1.658548

Vysledky CCA s druhovymi daty pfevedenymi na prosty logaritmus:

Inertia Proportion Rank

Total 2.7479 1.0000
Constrained 1.7289 0.6292 7
Unconstrained 1.0190 0.3708 8

Inertia is scaled Chi-square
Some constraints or conditions were aliased because they were redundant

Eigenvalues for constrained axes:
ccal CCA2 CCA3 CCA4 CCA5 CCAb CCA7
0.5630 0.3881 0.3100 0.2185 0.1516 0.0558 0.0420

Eigenvalues for unconstrained axes:
cal CA2 CA3 ca4d CAS CAb CA7 CA8
0.3389 0.2515 0.1473 0.1212 0.0652 0.0455 0.0353 0.0140
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