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Abstract

This study aims to acquire information on characteristics of salt
licks in Huai Kha Khang Wildlife Sanctuary, Uthaithani Province, in
terms of sites, nunber, distribution pattern and other associated
physical environments. This basic knowledge is necessary to make-sound
decision in habitat management.

Salt licks along every order of streams in four sub-watersheds
within the sanctuary were randomly sampled. Correlation analysis was

applied to determine statistical relationship between salt 1licks and



other physical fact&rs of streans, topography; soils, forest types and
wildlife.

The results show that. salt licks form cluster distribution
pattern and are situated in flat (0-8% slope) to slightly steep(<8-30%
slope) with the altitude of 200-800 m. Most salt licks are located in
the channel wall. Watersheds with low drainage density contain more
salt licks than those with high drainage density. Sait licks are found
more in straight streams than those with point basses or dimond is-
lands. More salt licks are in the ephemeral streams than the permanent
ones, and irregular menders are found to contain the largest number of
salt licks.

Salt licks distribute mostly in mixed deciduous forest and dry
evergreen forest and less in dry dipterocarp forest. Ten species of
wild animals used these salt licks. Only tiger is carnivore while the
rest are herbivores.

The correlation analysis indicated that

A. At 95 % of significance level, slope was related with streanm
type (correlation coefficient=41 #) but not related with stream order,
shape of stream bed, pH, soil texture and volumes of salt licks.

B. At 95 % of significance level stream type was related with
soil type, soil texture, and order of streams (correlation coeffi-
cients=51 %, 27 % and, 65 %, respectively)

To commpare salt lick forming characteristics and distribution
patterns, more studies should be conducted in the areas with different
geological structures. The studies which can be applied to locating

man-pade saltlicks with high quality are recommended. The results from



3

such studies are useful to any development project 1likely to harm

prolific wildlife and forest lands.

Copyright by Mahidol University
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One-Way Analysis of Variance masal1uatefufiuiuessvsinia

Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. leve

Between groups 771.8805 1 771.88046 8.846 .0038
Within groups 7416.5332 85 B87.25333
Total (corrected 8188.4138 86

Multiple range analysis 18vA27ua%adufuYianasaINIg

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 57 10.6666687 X NCERD!

0 30 16.9333333 X
contrast s difference +/- linmits
0-1 6.26667 4,19011 #

% denotes a statistically significant difference.

v . »
wuraing 1 = m1882a913  -0-= WIAN19T



One-Way Analysis of Variance nava21matafufiusiianasanis

Confidence level:z 95 Range test: LSD

Analysis of variance

70

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. leve
Between groups 1317.7374 4 329.43435 3.932 .0057
Within groups 6870.8784 82 83.78874
= v v SO =~~~ -~~~ =~~~
Total (corrected) 8188.4138 86

0 missing value(s) have been excluded.

L] 4 & B B -
fA171987 l.aaana\lm‘ma'mi!unuauaunava'lﬁ"m

Stnd. Error

Stnd. Error 95 Percent Confidence

Level Count  Average (internal) (pooled s) intervals for mean
1 26 12.000000 2.2436234 1.7951723 8.428027 15.57197
2 19 8.105263 .8681995 2.0999842 3.928785 12.28374
3 8 18.875000 3.6422008 3.2362929 12.435533 25.314486
4 28 16.392857 1.6835174 1.7298713 12.950817 19.83488
5 6 6.686667 3.8958668  3.7369492 -.76898% 14.10232

Total 87 12.827588 .9813709 .9813709 10.874887 14.78028
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Multiple range analysis aava11matafuiuauduaasdinan

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

5 8 6.668667 X

2 19 8.105263 X

1 28 12.000000 XX

4 28 16.392857 k

3 8 18.875000 X
contrast difference +/- limits

1 -2 3.89474 5.49715

1 -3 \ ~-6.87500 7.36381

1-4 -4.39286 4,96051

1-5 5.33333 8.24912
2 -3 -10.7897 7.87635 %
2 -4 : -8.28759 5.41382 ¥
2 -5 : . 1.43880 8.52928

3 -4 2.48214 7.30187

% denotes a statistically significant difference.

VN'TBWIE‘!I
e @ o W d @ e e« W J‘
1 = aueuandan 1 4 = aueuanNIaAN ‘4
@ w o v d w w o v d
2 = puauanlan 2 5 = auauanlan 5
@ w o ® 4
3 = auallanwan 3
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One-Way Analysis of Variance na\m'nua'lai!uﬁuzll‘i'wna\uhﬁ'm

Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. leve

Between groups 620.2467 2 310.12333 3.442 .03686
Within groups 7568.1671 84 90.09723
Total (corrected) 8188.4138 Bo6

0 missing value(s) have been excluded.

e 4 = L] (g
a'n'Nﬁ'n.aaana‘m11ua'1aifunuzllﬂuma1ﬁ'w

Stnd. Error Stnd.’Error 95 Percent Confidence

Level Count Average (internal) (pooled s) intervals -for mean

1 23 15.130435  2.4041337 1.9792096  11.193674  12.06713
2 22 8.318182 1.0758795 2.0236918 4.292943 12.34342
3 42  13.928571  1.5448859 1.4646406 11.015318  16.84182

s o S = e = A o o s e e i S e m e S A e e e . o e i P . T e o o o e e T - —— — — — — — ——
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____——_—___—__-___—__—__....-..._—-.__—.._—-.______-._—.__-——_—-._—.-_——_—_-———..—__

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 22 8.318182 X

3 42 13.928571 X

1 23 15.130435 X

contrast difference +/- limits
1-2 6.81225 5.83033 %
1 -3 1.20186 4.897486

2 -3 -5.61039 : 4.96886 *

D 0 e e M . D s i ) e B o . o e S G e e S Bt e e T . S o > e 4 o o e 0 P S S B 0 A e . . S P S P o o

*‘denbtes a statistically significant difference.

nuaLua
- e B [
1= aﬁnmagﬂiﬂqase
o W 13
2 = a1ﬁ753u110ﬁa
3 ='§1ﬁqagﬂ§1qaaiﬁe
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One-Way Analysis of Variance masal1uatafufuriazseen

Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sue of Squares d.f. Mean square F-ratio Sig. leve

Between groups £89.6812 2 344.84095 3.8863 0248
¥Within groups 7498.7319 84 892.27062
Total (corrected) 8188.4138 86

0 missing value(s) have been excluded.

Multiple range analysis 729A27uatafufut Az vAL

o ot o > > > —— > Mt o o o T = o S itk b e o o e o e T > D S A o

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
3 37 9.648649 X
1 33 14.545455 X
2 . 17 16.411765 X
contrast difference +/- linits
1 -2 -1.86631 5.61055
1 -3 4.89681 4.49979 ¥
2 -3 6.76312 5.50647 *

% denotes a sﬁatistically significant difference.

a A % B o a
WJ'IBI.WQQ 1 = audsnawiuwl 2 = ﬁmﬁznam?\um 3 = ﬂuwu&g
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» 4 » a
ATTHNATLA[AAIRIING 'laguﬂllﬁuﬁﬂﬂ\‘au

T TS ST S 40 £ S R R ) i e T R 0 . i e G (o S D s iy D 8 > A D P o B0 e ey S b o 5 Ay s e e > (" S S o o S o

Stnd. Error Stnd. Error 95 Percent Confidence

Level Count Average (internal) . (pooled s) intervals for mean

1 33 14.545455 1.6782312 1.8447402 11.273973  17.8169
2 17 16.411765  3.3409875 2.2915525 11.853736  20.9697
3 37 9.648649 1.0570912 - 1.5532931 6.559060 12.7382

o o e Gt S O T S W o T S T T A " S £ Y —— b (s — T A T > M = & A (= = P o o o o

Total 87 12.827586 1.0129655 1.0129855 10.812740 14.8424
One-Way Analysis of Variance ﬂacﬂ?u1a133¢1ﬂﬂﬁﬂﬂﬁa§u

Confidence level: 95 Range test: LSD

Analysis of variance

e s e > B a0 e ey e e T it S i T D D S 0 e S > D e S0 I T S S D G S S N M T =8 e S @ G - ——

—— e s . > T st T B0 e S T . > (> U St e o e e . s o A A P ot T Y D St ke b i S o S S P e S D S > A S G50 e v P

Between groups 28590.38 2 14295.191 5.525 .0056
¥ithin groups 217346.20 B4 2587.455
Total (corrected) 245936.5838 88

0 missing value(s) have been excluded.
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Average

stnd. Error Stnd. Error 95 Percent Confidence

intervals

for mean

e — —— S0 1 " " o . = S — - - i o . o - - o > S A O - o

9.044848
31.728235

49.514324

-8.567880
7.189105

32.880858

"26.857577

56.267365

66.147790

Level Count
1 33
2 17
3 37
Total 87
[ ]

. 30.688391

Nultiple range analysis mawlFuissTilviuniiagu

(internald (pooled s)
3.116804 8.854813
10.834959 12.337067
11.487277 8.362488
5.4535185 5.453518

19.841032

14.535749

rcent LSD

" o — - - " T o > (o S B e e S S P 0 G D D O S D D B G D N D D 080 S N R0

Average Homogeneous Groups
9.044848 X
31.728235 XX
49.514324 X

Method: 95 Pe
Level Count
3 33
1 17
2 37
contrast

1 -2
1 -3
2 -3

-22.8834

~-40.48695

-17.7861

30.2056

24.2256 %

29.6453

o o o . T > " " S T > S o o > S T e L T A T T T (S e A e e Gk S 8 S e e e o e

S Y a5
mrmmsg 1= am?%m 2 = vmeg 3 = TN

% denotes a statistically

significant difference.
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Multiple range analysis mawFuiaTTlefiusdunaetT1aanTdly

ST S0 S R G e e e > D B G o e s = D L > O e e T P b B > W " — o " " > o - 7

Method: 95

Level Cou

Percent LSD

nt Average

Homogeneous Groups

1 29

9.07517
18.43288
121.85833
46.39455
54.07529
127.32500

204.20000

XX

XXX

XX

- - s T . - T T e > B D > D e T b . > > e M M G i 4D e o i S o S (S A S S ot b e S i S St A s S S o o o

difference +/-
12.7832
3.42548
-32.2170
-24.5362
-105.487

-182.342

linits

40.9071

42.2217

43.3115
46.2905
74.4721 %

98.5173 *

2 21
0 6
4 11
3 17
5 2
8 1
contrast
0 -1
0 -2
0 -3
0 -4
0-5
0 -8
"
o,

% denotes a statistically significant difference.

18&1’1%

1,2,3,4,5,6 = 31uuidun14L110anTde
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One-¥Way Analysis of Variance maviFura5TiNfutFunivt31aanTily

Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. leve

Between groups 77963.95 6 12993.992 6.489 ;0000
Within groups 167972.63 80 2099.658
Total (corrected) 245936.58 86

0 nissing value(s) have been excluded.

- o 4 ' £ ® D W e
One-Way of Variance A mFuiugTend19a2manaas Tilenuduauimag

Confidence level: 95 RangeAtest: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. leve

— e, e e e e e, e e e e e e e e e e e — — ——— ———  ————————

Between groups 13.560335 4 3.3900837 4.187 .0039
¥ithin groups 66.392826 82 .8096686

Total (corrected) - 79.953161 88

0 missing value(s) have been excluded.
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_.__——_—-._—-—_.--._——__——_...-—?._—___-...__..__—_—-_——_——_.-—___—__..___..--.__—.—--__

Stnd. Error Stnd. Error 95 Percent Confidence

Level Count Average (internal)

(pooled s) intervals for mean

_-———..-——_—.——_————_———_———--—-—-———-—-u——-————-—————————_——--——————-—-’.—-—

1 28 1.0865385  .1242689
2 ' 19 .1.3105263 .1253987
3 - 8 2.1750000 .4312565
4 28 -8785714  .1670913
5 6 1.8500000 .B0O52950

.1764684

.2064319

.3181330

.1700492

.3673483

.73540786
.8997750
1.5419898
.5402132

1.1190827

1.43788

1.72127

2.80801

1.21892

2.58093

e e e e s e i e S0 R G S e s T D G = = M e T S > > 20 > S S S S P o o o o oo

= s e > T D D Y o T T T D WD e St T M o D T M M i e . —— - — T S D e . S o s e A A o o o "

WJ']WIQ

1,2,3,4,5 = dududinag
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Method:

Level

95 Percent

Count

Average

Homogeneous Groups

8785714
1.08€5385
1.3105263
1.8500000

2.1750000

XX

XX

XX

contrast
1 2
1 3
1 4
1 5
2 3
2 4
2 5
3 4

0

difference +/-
-0.22299
-1.08846
0.20797
-0.76346
-0.86447
0.43195
-0.53947

1.29643

limits
0.54038
0.72387 #
0.48763 #*
0.81020 *
0.75460 *
0.53217
0.83844 %

0.71777 %

* denotes a statistically significant difference.

‘VIN']EIL‘PW!

1,2,3,4,5

= Hufudnng
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One-Way Analysis of Variance ad1mfudiugizuirearwadniuiienss

Confidence level: 95 Range test: LSD

Analysis of variance

Between groups 11.159852 2 5.5799261 6.813 .0018
Within groups 68.793209 84 .8189680
Total (corrected) 79.793181 86

0 missing value(s) have been excluded.

4 4 <0 ar <3 <
3111gﬂ1Laaﬂnaqﬂ01uan1ﬂ4nuﬁuanaceu

Stnd. Error Stnd. Error .95 Percent Confidence

Level Count Average (internal) (pooled s) ihtervals for mean

1 33 . 7757576 .1422912 .1575348 .4624119  1.0891033
2 17 1.6500000 .3204432 -2194871 1.218427Y6  2.0885724
3 37 1.4216218 .1209407 .1487759 1.1256979 1.7175454
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Multiple range analysis dmTuarudnaasTlsiiudiaay

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 32 .7737576 X

3 37 1.4216216 X

2 17 1.6500000 X
contrast difference +/- 1limits
1-2 -0.87424 0.53738 ¥
1 -3 -0.645886 0.43099 *
2 -3 0.22830 0.52741

% denotes a statistically significant difference.

a - % ES a o
WN"ILVW}' 1= AURELNAUTUUY, 2 = ﬁuﬁznamﬁum 3= ﬁuﬁuﬁg






