Zeitschrift: Veroffentlichungen des Geobotanischen Institutes der Eidg. Tech.
Hochschule, Stiftung Rubel, in Zirich

Herausgeber: Geobotanisches Institut, Stiftung Ribel (Zirich)
Band: 94 (1989)

Artikel: The impact of draining, burning and fertilizer treatments on the nutrient
status of floating "Typha" mats in a freshwater marsh = Der Einfluss der

Drainage, kontrolliertem Abbrennen und Diingung auf die
Nahrstoffverhaltnisse in schwimmenden "Typha"-Bestanden

Autor: Krusi, Bertil O.
Kapitel: Anhang
DOl: https://doi.org/10.5169/seals-308910

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 03.12.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-308910
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

- 116-

APPENDICES

Legend to the appendices 1-23

Fertilizer treatments:

- C = no fertilizer added

- N = nitrogen added (200 kg/ha)
=P = phosphorus added (200 kg/ha)
- L = lime added (625 kg/ha)

- NPL = nitrogen, phosphorus and lime added at above rates
Significance testing:

Tested were the pairwise comparisons listed below: if two of the means

compared share the same letter they are not significantly different at

P<0.05. Compared were (see Table below):

- The two draining means (A) (all burning and fertilizer treatments com-
bined; n = 50);

- the two burning means (B) (all draining and fertilizer treatments com-
bined; n = 50);

- the two burning means within a single draining regime (C and D, re-
spectively) (all fertilizer treatments combined; n = 25);

- any two fertilizer treatment means (E) (all draining and burning
treatments combined; n = 20);

~ any two fertilizer treatment means within a single draining treatment
(F and G, respectively) (the two burning treatments combined; n = 10);

- any two fertilizer treatment means within a single burning treatment
(H and I, respectively) (the two draining treatments combined; n =
10);

- any two fertilizer treatment means within a single draining x burning
regime (K, L, M and N, respectively).

Sample sizes and pairwise comparisons tested. Numbers indicate the
sample sizes on which means are based on, letters in parentheses the
treatments for which pairwise comparisons were made. (For experimental
design see Chapter 3.1)

Draining and burning Fertilizer treatments
treatments Mean C NPL N P L

Mean 100l 20 (E) 20 (E) 20 (E) 20 (E) 20 (E)
Undrained 50; () 10 (F) 10 (F) 10 (F) 10 (F) 10 (F)
Drained 507 (A) 10 (G) 10 (G) 10 (G) 10 (G) 10 (G)
Unburned 502 (B) 10 (H) 10 (H) 10 (H) 10 (H) 10 (H)
Burned S0 (B) 10 (I 10 (I) 10 (I) 10 (I) 10 (1)
Undrained-unburned 252 (C) 5 (K) 5 (K) 5 (K) S (K) 5 (K)
Undrained-burned 257 (C) 5 (L) 5 (L) 5 (L) 5 (L) 5 (L)
Drained-unburned 252 (D) 5 (M) 5 (M) 5 (M) 5 (M) 5 (M)
Drained-burned 257 (D) 5 (N) 5 (N) S (N) 5 (N) 5 (N}

In appendices 39 and 40 the indices 1) = 40, 2) = 20, 3) =10
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Appendix 1. Start of shoot emergence (days after May 15)

Draining and burning

treatments Mean
Mean 5.5
Undrained 0.0
Drained 11.0
Unburned 5.5
Burned -
Undrained-unburned 0.0
Undrained-burned -
Drained=-unburned 11.0
Drained-burned -

Appendix 2. Shoot density on

Draining and burning

treatments Mean
Mean 5.7
Undrained 8.2
Drained 3.2
Unburned 4.4
Burned 7.0
Undrained-unburned 7.4
Undrained-burned 9.0
Drained=-unburned 1.4
Drained-burned 7.0

Appendix 3. Shoot density on

Draining and burning

treatments Mean
Mean 17.9
Undrained 21.3
Drained 14.5
Unburned 18.0
Burned 17.8
Undrained-unburned 20.2
Undrained-burned 22.3
Drained-unburned 15.8
Drained-burned 13.2

Fertilizer treatments

c NPL N P
a - - = -
b - - - -
Shoot emergence started
before burning and fertilizer
treatments were applied

June 12 (shoots per square meter)

Fertilizer treatments

Cc NPL N P
a - - - -
b - - - -
a Fertilizer had not yet
b been applied by June 12

June 19 (shoots per square meter)

Fertilizer treatments
C NPL N P

6.0 a 17.2 a 15.5 a 21.0
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Appendix 4. Shoot density on June 19 in percent of final shoot density

Draining and burning Fertilizer treatments
treatments Mean C NPL N P L

Mean 63.9 63.3 a 57.5a 57.4a 71.6 a 69.7 a
Undrained 69.9 a 79.7 ab 58.6 b 59.0b 82.5 a 69.8
Drained 57.9 b 46.9 a 56.5 a 55.8a 60.8 a 69.5
Unburned 67.2 a 67.0a 59.3 a 64.8a 8l.7 a 63.0
Burned 60.7 a 59.6 a 55.8 a 50.0a 6l.5a 76.4
Undrained-unburned 69.4 a 75.7 ab 57.9 b 6l1l.1 ab 85.4 a 66.8
Undrained-burned 70.4 a 83.8a 59.2 a 56.9a 79.5a 72.9
Drained-unburned 65.0 a 58.2 a 60.7 a 68.6 a 78.1l a 59.2
Drained-burned 50.9 a 35.5 a 52.3 ab 43.0 ab 43.6 ab 79.8

Appendix 5. Final shoot density (shoots per square meter)

Draining and burning Fertilizer treatments
treatments Mean C NPL N P L

Mean 28.6 25.4 a 3l.1 a 28.7 a 29.0a 28.8
Undrained 31.3a 27.4 a 34.8a 31.0a 31.0a 32.6
Drained 25.8 a 23.3 a 27.4a 26.4a 27.0a 25.1
Unburned 27.0a 25.6a 28.2a 23.0a 28.2 a 29.9
Burned 30.0 a 25.2 a 33.9a 34.3 a 29.8a 27.7
Undrained=-unburned 29.6 a 29.0a 33.7a 24.6 a 30.6 a 30.0
Undrained=-burned 33.1a 25.9a 35.8a 37.3 a 3l.4a 35.2
Drained-unburned 24.4 a 22.2 a 22.7a 21.5a 25.7a 29.9
Drained-burned 27.3 a 24.5a 32.1a 31.3a 28.2a 20.2

Appendix 6. Shoot height on June 19 (cm)

Draining and burning Fertilizer treatments
treatments Mean C NPL N P L

Mean 44.3 42.4 a 42.4 a 45.2 a 46.6 a 44.7
Undrained 57.7 a 56.7 a 55.7a 57.2 a 6l.4a 57.4
Drained 30.8 b 28.2a 29.1 a 33.2a 31.9a 32.0
Unburned 53.1 a 52.6 a 52.4a 53.7a 54.,0a 53.0
Burned 35.4 b 32.3 a 32.4a 36.7a 39.3a 36.4
Undrained-unburned 68.1 a 68.4 a 68,0 a 67.2 a 70.3 a 66.4
Undrained-burned 47.3 b 45.1 a 43.4 a 47.2 a 52.4 a 48.3
Drained-unburned 38.2 a 36.9a 36.8a 40.2 a 37.7 a 39.5

Drained-burned 23.5 b 19.5a 21.3 a 26.1 a 26.1 a 24.5
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Appendix 7. Final shoot height (cm)

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained-unburned
Drained-burned

Mean

140.1

147.0
133.2

146.4
133.8

151.4
142.6

141.5
125.0

Fertilizer treatments

C

126.9

135.3
118.5

134.8
119.0

142.2
128.5

127.4
109.5

a

a
a

NPL

N

161.1 b 148.6

l63.1
159.2

162.5
159.8

160.9
165.3

l64.0
154.4

Appendix 8. Basal shoot circumference (mm)

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained-unburned
Drained-burned

Appendix 9. Number of

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained~burned

Drained-unburned
Drained-burned

Mean

62.9

leaves

Mean

8.39

152.9
144.2

159.1
138.0

l6l.7
144.1

156.5
131.9

Fertilizer treatments

per shoot

NPL

77.9

Fertilizer treatments

NPL

9.63

9.33
10.59

N

9.02

8.81
9.24

ab
bc

ab

ab
ab

bc

ab

134.0

148.2
119.9

141.2
126.9

154.3
142.0

128.0
111.8

55.9

a

o

abc
abc

129.8

135.4
124.2

134.7
125.0

137.9
132.9

131.4
117.2

48.9
49.0

a

a
ab



Appendix 10. Length of the assimilation period 0% (days)

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained-unburned
Drained-burned

Appendix 11. Length of the assimilation period 50%

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained=-unburned
Drained-burned

Appendix 12. Start of

Draining and burning

treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained-unburned
Drained-burned

Mean

149.8

160.5
139.0

155.2
144.3

169.0
152.0

141.5
136.6

Mean

97.3

108.5
86.2

oo oW o

(U

[+

120 -

Fertilizer treatments

P

148.8

161.2
136.5

153.5
144 .2

168.4
154.0

138.6
134.3

95.8

107.6
84.1

C NPL N
146.6 a 154.2 b 155.2 b
155.2 a 165.2 b 166.6 b
138.1 ab 143.3 ab 143.9 b
153.6 ab 160.2 b 160.6 b
139.7 a 147.6 ab 149.9 b
165.8 ab 173.7 b 176.0 b
144.5 a 156.7 ab 157.1 b
141.3 a 148.0 a 145.2 a
134.9 a 138.5 a 142.6 a
(days)
Fertilizer treatments
C NPL N
95.6 a 97.7 a 103.1 b
105.5 a 108.0 a 115.0 b
85.6 ab 87.5 ab 91.2 b
98.1 ab 100.0 ab 103.7 b
23.0 a 95.5 a 102.5 b
110.5 a 111.9 a 116.2 a
100.6 a 104.1 a 113.8 b
85.8 a 88.1 a 91.2 a
85.5 ab 86.9 ab 91.2 b

ab

ab
ab

ab
ab

ab
ab

ab

the assimilation period 0% (days after May

Mean

12.9

16.3

Fertilizer treatments

Cc

NPL

N

143.9

154.3
133.4

147.7
140.1

161.2
147.5

134.1
132.8

94.4

106.2
82.6

110.2
102.3

84.1
8l.1

15)

Assimilation period 0% started before
fertilizers were applied
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Appendix 13. Start of the assimilation period 50% (days after May 15)

Draining and burning Fertilizer treatments
treatments Mean C NPL N 4 L

Mean 47.5 46.1 a 51.1 b 47.1 a 47.1 a 46.1 a
Undrained 42.6 a 4l.1 a 46.3 a 4l.4 a 43.1 a 41l.1 a
Drained 52.4 b 51.0 ab 55.2 b 52.8 a 51.1 ab 51.2 ab
Unburned 43.7 a 42.4 ab 46.5 b 44.8 ab 43.6 ab 41.4 a
Burned 51.3 b 49.7 ab 55.6 b 49.4 a 50.7 ab 50.9 ab
Undrained-unburned 38.1 a 36.9a 39.8a 39.0a 39.8a 35.1 a
Undrained-burned 47.1 b 45.4 ab 52.9 b 43.7 a 46.4 ab 47.0 ab
Drained-unburned 49.4 a 47.9 a 53.3 a 50.6 a 47.3 a 47.7 a
Drained-burned 55.4 b 54.1 a 58.4 a 55.1a 55.0a 54.7 a

Appendix .14, Day after May 15 on which shoot height reached 71.1 cm

Draining and burning Fertilizer treatments
treatments Mean C NPL N P L

Mean 48.8 50.5 a 47.4 a 46.4 b 49.9 a 50.1 a
Undrained 41.8 a 42.8 a 42.0 a 39.2 a 42.0 a 43.0 a
Drained 55.9 b 58.2 a 52.8a 53.6a 57.7a 57.1a
Unburned 43.4 a 45.0a 43.1 a 4l1.6 a 44.0 a 43.4 a
Burned 54.3 b 56.0a 51.7a 51.3a 55.7a 56.7a
Undrained-unburned 36.4 a 36.7a 36.6a 35.1la 37.2a 36.3 a
Undrained-burned 47.2 b 48.9 a 47.4 a 43.3 a 46.8 a 49.6 a
Drained-unburned 50.4 a 53.2 a 49.5a 48.1 a 50.7 a 50.5 a
Drained-burned 6l.3 b 63.1a 56.0a 59.2a 64.6 a 63.8 a

Appendix 15. Duration of senescence 50% (day after the onset of
senescence, i.e. Aug. 14, on which yellowing was halfway

through)
Draining and burning Fertilizer treatments
treatments Mean (o] NPL N P L

Mean 53.8 50.6 a 57.8 b 59.2 b 52.0 a 49.5 a
Undrained 60.1 a 55.7 a 63.3 ab 65.4 b 59.7 ab 56.3 a
Drained 47.6 b 45.6 a 52.4 b 53.0b 44.2 a 42.8 a
Unburned 52.1 a 49.5 ac 55.5 bc 57.5 b 50.2 abc 47.5 a
Burned 55.6 b 51l.8a 60.2 b 60.9b 53.7 a 51.5 a
Undrained-unburned 59.1 a 56.3 ab 60.6 ab 64.3 b 60.0 ab 54.2 a
Undrained-burned 6l.1 a 55.0a 66.0 ab 66.6 b 59.5 ab 58.3 ab
Drained-unburned 45.0 a 42.7 ab 50.4 b 50.8 b 40.5 a 40.8 a

Drained-burned 50.2 b 48.6 ab 54.3 b 55.3 b 48.0 ab 44.7 a
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Appendix 16. Duration of senescence 100% (day after the onset of

senescence, i.e.

Draining and burning

treatments Mean
Mean 71.6
Undrained 79.0 a
Drained 64.3 b
Unburned 69.7 a
Burned 73.5 b

Undrained-unburned 78.0 a

Undrained-burned 80.0 a
Drained-unburned 61.5 a
Drained-burned 67.1 a

Fertilizer treatments
C NPL N

69.0 a 76.3 b 76.9

73.7 a 83.7 b 85.1
64.4 ab 68.9 b

61.3 ab 68.0 b 65.2
67.5 ab 69.7 ab 72.3

Appendix 17. Green height in percent of total height

Draining and burning

treatments Mean
Mean 58.3
Undrained 72.6 a
Drained 44.0 b
Unburned 53.4 a
Burned 63.2 b

Undrained=-unburned 71.1 a

Undrained-burned 74.0 a
Drained-unburned 35.6 a
Drained-burned 52.3 a

Appendix 18. Susceptibility
19)

Draining and burning

treatments Mean
Mean 4.6 a
Undrained 0.0 a
Drained 9.2 b
Unburned 1.4 a
Burned 7.8 b
Undrained-unburned 0.0 a
Undrained-burned 0.0 a
Drained-unburned 2.9 a
Drained-burned 15.6 a

Fertilizer treatments
c NPL N

53.9 a 69.7 b 68.4

65.4 a 80.8 a 76.8
42.4 ab 58.7 b 60.0
50.0 ab 63.9 b 64.5
57.7 ac 75.6 b 72.2

67.8 a 75.7 a 74.7
63.0 a 85.8 a 78.9

32.3 abc 52.1 bc 54.3
52.4 ab 65.3 b 65.6

to drought (percent leaf

Fertilizer treatments
(o] NPL N

2.0 a 6.8 b 3.8

0.5 a 3.6 a 0.9
3.4 a 10.0 bc 6.4
0.0 a 0.0 a 0.0
0.0 a 0.0 a 0.0
1.1 a 7.3 a 1.8
6.9 a 19.9 be 12

.8 ab 29.7 c

oo
~
t]
~
o
o
~
V]
w

o
fo)
[0 0]
o
o
[+)]
N
L]

N

b 82.0 ab 75.5

b 58.6 ab 54.1

b 64.2 ab 61.9
on Oct. 3
P L

b 48.5 ab 39.9
bc 59.7 ac 50.6

a 72.9 a 64.6
a 72.0 a 70.3

c 24.2 ab 15.1
b 47.4 ab 31.0

die-back on June

P L
ab 7.8 b 2.8
a 0.0 a 0.0
ab 15.6 b 5.6
a 0.7 a 1.4
ab 14.8 c 4.2
a 0.0 a 0.0
a 0.0 a 0.0

a 1.5 a 2.8
8.4

Aug. 14, on which yellowing was complete)

ab

ab

ab

ab
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Appendix 19. Insect damage (percent infested shoots)

Draining and burning
treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained=-unburned
Drained-burned

Mean

10.57

20.34
0.80

12.57
8.57

24.10
16.58

1.04
0.56

Fertilizer treatments

Appendix 20. Typha shoot standing crop on Jun

Draining and burning
treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained=-burned

Drained-unburned
Drained-burned

Appendix 21. Typha shoot standing crop

Draining and burning
treatments

Mean

Undrained
Drained

Unburned
Burned

Undrained-unburned
Undrained-burned

Drained-unburned
Drained-burned

Mear:

26.1

Mean

527.4

644.6
410.2

548.3
506.5

650.7
638.4

445.9
374.5

a

a
a

P

8.76

17.51
0.00

6.70
10.81

13.40
21.62

0.00
1.12

19 (g dry wt/mz)

C NPL N
10.49 a 10.93 a 11.12
a 20.14 a 19.86 a 21.65
b 0.83 a 2.00 a 0.59
a 1l2.70 a 15.46 a 14.11
b 8.27 a 6.40 a 8.13
a 25.40 a 26.92 a 27.04
b l1l4.88 a 12.80 a 16.26
a 0.00 a 4.00 a 1.18
a 1.66 a 0.00 a 0.00
e
Fertilizer treatments
C NPL N
24.8 a 24.1 a 21.5
44.0 a 39.3 a 34.3
5.7 a 8.8 a 8.8
37.0 a 35.6 a 29.2
12.7 a 12.6 a 13.9
65.5 a 57.6 a 44.8
22.5 a 21.0 a 23.8
8.5 a 13.5 a 13.6
2.9 a 4.2 a 4.0

Fertilizer treatments
C NPL N
345.7 a 800.1 b 642.0
422.7 a 945.1 b 731.6
268.7 a 655.1 b 552.3
353.3 a 839.2 b 636.2
338.1 a 761.0 b 647.8
443.9 a 1005.4 b 669.4
401.4 a 884.9 b 793.9
262.6 a 673.0 ¢ 603.1
274.7 ab 637.2 ¢ 501.6

ab

ab

ab
ab

bc
be

427.5

580.2
274.8

454.6
400.3

602.4
557.9

306.8
242.8

in Oct./Nov. (g dry wt/mz)

ab
ab

ab

11.55 a

22.53 a
0.56 a

13.86 a
9.23 a

27.72 a
17.34 a

L

421.8 a

543.3 a
300.3 a

458.5 a
385.2 a

532.6 a
554.0 ab

384.3 ab
216.3 a
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Appendix 22. Standing crgp of plants other than Typha in Oct./Nov.
(g dry wt/m’)

Draining and burning Fertilizer treatments
treatments Mean C NPL N P
Mean 30.0 24.2 a 35.8 a - -
Undrained 50.0 a 43.2 a 56.8 b - -
Drained 10.0 b 5.2 a 14.8 a - -
Unburned 49.4 a 41.6 a 57.2 a No measurements
Burned 10.6 b 6.8 a 14.4 a
Undrained-unburned 93.2 a 72.8 a 113.6 a - -
Undrained-burned 6.8 b 13.6 a 0.0 b - -
Drained-unburned 5.6 a 10.4 a 0.8 a s -
Drained-burned 14.4 a 0.0 a 28.8 b = L

Appendix 23. Litter load in Oct./Nov. (g dry wt/mz)

Draining and burning Fertilizer treatments

treatments Mean c NPL N P
Mean 427.7 399.4 a 456.0 a - -
Undrained 415.4 a 429.6 a 404.8 a - -
Drained 436.0 a 369.1 a 507.2 a = =
Unburned 684.9 a 601.2 a 768.6 a P —
Burned 170.6 b 197.6 a 143.5 a ureme
Undrained-unburned 603.6 a 569.3 a 637.9 a - -
Undrained-burned 230.8 b 290.0 a 171.6 b = =

Drained-unburned 766.1 a 633.0 a 899.2 a - -
Drained-burned 110.3 b 105.2 a 115.4 a - -
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