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Relationship of Barometer Earthstar (Astraeus sp.)
Production with Plants from Different Fire Frequency Plots
in the Dry Dipterocarp Forest of Huai Kha Khaeng Wildlife

Sanctuary, Uthai Thani Province
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Abstract

Barometer earthstar (Astraeus sp.) is an ectomycorrhizal fungus that grows in association with
various Dipterocarpaceae species roots in Thailand. A relationship study of barometer earthstar
production with the plants in dry dipterocarp forest at Huai Kha Khaeng wildlife sanctuary, Uthai
Thani province, Thailand was established 10 permanent plots of 100x 100 m* (1 ha), 4 fire protected
plots and 6 fired plots. Data of the tree's coordinates and species of plant’s diameter at breast
height (DBH) from 4.5 cm and above were collected before collecting barometer earthstar data.
Data of barometer earthstar production were started in daily from April to July while collecting of
barometer earthstar productions (mushroom’s weight) and area’s coordinates of mushroom
occupied were recorded. Then, the statistical analysis was used to find the relationship between
tree coordinate, tree density, and barometer earthstar data. The results showed that there were 30
families and 74 species in all plots. There were 2 dominant species of Dipterocarpaceae, Shorea
obtusa Wall. ex Blume and Shorea siamensis Mig. Barometer earthstar was found only in fired
plots. From the studies of the relationship between the plants coordinates and barometer earthstar
occupying coordinates, it was found that barometer earthstar distribution and production did not
correlate with the plants in all families, including Dipterocarpaceae, but it related only with S.

obtusa.
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Figure 1 Forest fire control in different burn frequencies history from 2008 to 2016 of ten permanent

plots at Huai Kha Khaeng wildlife sanctuary.
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Table 1 The numbers of all the plants with diameter at breast height (DBH) from 4.5 cm which are

classified to family and species in different forest fire frequency plots at Huai Kha Khaeng

wildlife sanctuary.

Plots (different forest
No. Families Scientific names Thai names e fie freqency)
bit | D1 |D2 |D3 |D4 |D6 |D8
@ [ (6 (1) [0 |2
1 |Anacardiaceae Spondias pinnata (L. f.) Kurz ugnan 1 12 |1 |1
2 |Anacardiaceae Buchanania lanzan Spreng. ULIWHINITY T |9 |15 |14 |12 |11 |22
3 |Anacardiaceae Lannea coromandelica (Houtt.) Merr. doudng 130 |45 |13 |40 (20 |11
o |Bignoniacese Fernandoa adenophylla (Wall. ex G. Don) LAt = |«
Steenis
5 |Bignoniaceae Heterophragma sulfureum Kurz wAsAI ST [ 38 |38 |28 |48 |39 (31
6 |Burseraceae Canarium subulatum Guillaumin wznenindou T |80 |27 |7 |[35 |22 |16
7 |Calophyllaceae  |Mammea siamensis (Mig.) T. Anderson 134 T|11 |7 |6 |1 2
8 |Capparaceae Capparis grandis L. f. AOUNADY T |1
9 |Celastraceae Celastrus paniculatus Willd. NIENIAY c |1
10 |Celastraceae Siphonodon celastrineus Griff. uzgn T [10 |1
11 |Combretaceae Terminalia mucronata Craib & Hutch. PZLUNLEDN T |81 |34 |12 [53 (23 |44
12 |Combretaceae Terminalia alata B. Heyne ex Roth snvh T |4 |19 |26 [35 |6 |94
13 |Combretaceae Terminalia chebula Retz. var. chebula aunlne T|6 (141 |1 |4 |4
14 |Combretaceae Terminalia glaucifolia Craib WAUUN T |28
15 |Connaraceae Ellipanthus tomentosus Kurz Asan ST | 11 2
16 |Dilleniaceae Dillenia obovata (Blume) Hoogland duluey T|1 [3 |4 19 |19
17 |Dipterocarpaceae |Dipterocarpus tuberculatus Roxb. iGN T |1
18 |Dipterocarpaceae |Shorea obtusa Wall. ex Blume g T | 97 |[115 [182 (158 |111 |245
19 |Dipterocarpaceae |Shorea siamensis Miq. 4 T (233 [256 [281 [107 (173 (189
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Table 1 (continuous)

Plots (different forest

Ha fire frequency)
No. Families Scientific names Thai names
bit | D1 |D2 |D3 (D4 |D6 |D8
@ [ (6 (1) |0 |2
20 |Ebenaceae Diospyros ehretioides Wall. ex G. Don fuLsAu T |1 31712 (3
21 |Ebenaceae Diospyros castanea (Craib) H.R. Fletcher pzlnnuy ST|7 |3 |1 (1 [1 |1
. S/
22 |Euphorbiaceae Croton hutchinsonianus Hosseus wawneg o 1
23 |Fabaceae Lasiobema scandens (L.) de Wit nszlads \WC 1
24 |Fabaceae Dalbergia cultrata Graham ex Benth. ﬂﬁ:‘*?'wymmw T19 |3 10 [
25 |Fabaceae Millettia brandisiana Kurz nseiiau 2 1 2
26 |Fabaceae Cassia fistula L. NN 5
Vachellia harmandiana (Pierre) Maslin, Seigler - -
27 |Fabaceae NITAUNUIU T 3
& Ebinger
28 |Fabaceae Dalbergia oliveri Gamble ex Prain It 3
29 |Fabaceae Erythrophleum teysmannii (Kurz) Craib FIn T |13
Xylia xylocarpa (Roxb.) W. Theob. var.
30 |Fabaceae U] T |66 |83 [33 35 |35 |14
xylocarpa
31 |Fabaceae Pterocarpus macrocarpus Kurz US%@; T |7 5 112
32 |Fabaceae Sindora siamensis Teijsm. & Mig. var. siamensis ULAMG 19 |9 |7 |8 |5 |6
33 |Fabaceae Bauhinia saccocalyx Pierre L?;EJ’J‘L‘J’I ST 3 |1 1
Cratoxylum formosum (Jacq.) Benth. & Hook. f. | »
34 |Hypericaceae AIVU T |16
ex Dyer subsp. pruniflorum (Kurz) Gogelein
Cratoxylum formosum (Jacq.) Benth. & Hook. f. | »
35 |Hypericaceae AV T 16 | 6 1
ex Dyer subsp. formosum
36 |lIrvingiaceae Irvingia malayana Oliv. ex AW. Benn. n3IZUN T 1|3
37 |Lamiaceae Vitex peduncularis Wall. ex Schauer naudn T |27 |26 |9 [5 |12 |8
38 |Lamiaceae Vitex glabrata R. Br. ok T 1
39 |Lamiaceae Vitex canescens Kurz N"lLéEJ‘u T 3
40 |Lamiaceae Vitex limonifolia Wall. ex Walp. el T |1 1|1
41 |Lamiaceae Beilschmiedia roxburghiana Nees Rusou T |1 2 |1
42 |Lamiaceae Litsea glutinosa (Lour.) C.B. Rob. i T 1
43 |Lecythidaceae Careya arborea Roxb. nszlau T 1 ]1
44 |Lythraceae Lagerstroemia cochinchinensis Pierre gywuninseu | T | 1
45 |Malvaceae Grewia eriocarpa Juss. UauAum T |26 1
46 |Malvaceae Bombax anceps Pierre 31t T2
47 |Malvaceae Berrya mollis Wall. ex Kurz GERE T |13 4 (1|1 |1
u S/
48 |Melastomataceae |Memecylon edule Roxb. NADILNLDA 8 3 16 5
ST
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Table 1 (continuous)

Plots (different forest

Ha fire frequency)
No. Families Scientific names Thai names
bit D1 |D2 |D3 (D4 |D6 (D8
0 [ () |(@) [ (@2
49 |Meliaceae Walsura pinnata Hassk. wiam T 1 2 |1 [11 (1 |6
50 |Ochnaceae Ochna integerrima (Lour.) Merr. ULIVGEN S/ST| 3 80 (45 |44 |30 |78
51 |Passifloraceae  |Adenia viridiflora Craib NNEY @ 5 313 |1 |5
52 |Phyllanthaceae |Antidesma ghaesembilla Gaertn. winlaiuan S/T |17 |8 [6 |29 |11 |11
53 |Phyllanthaceae |Bridelia retusa (L.) A. Juss. vy T 8 |2 |2
54 |Phyllanthaceae |Phyllanthus emblica L. ugamtlon ST/T| 2 113
55 |Phyllanthaceae [Aporosa villosa (Wall. ex Lindl.) Baill. Tan S/ST| 78 |17 |3 |8 (18 |44
56 |Rubiaceae Mitragyna hirsuta Havil. ﬂizwglﬂﬂﬂ T 1 16 (28 (14 | 7 |13
Metadina trichotoma (Zoll. & Moritzi) Bakh. | »
57 |Rubiaceae ; YUUAU T 8 014 |1 6
Pavetta indica L. var. tomentosa (Roxb. ex |, .
58 |Rubiaceae 21381501 S 3
Sm.) Hook. f.
59 |Rubiaceae Haldina cordifolia (Roxb.) Ridsdale STogh) T 1 1
60 |Rubiaceae Gardenia obtusifolia Roxb. ex Hook. f. nszUDU S/ST | 12 |37 |20 [30 |16 |37
61 |Rubiaceae Gardenia sootepensis Hutch. ANNDNUAN ST 1
Tamilnadia uliginosa (Retz.) Tirveng. &
62 |Rubiaceae ATRUNN ST 1 4
Sastre
63 |Rubiaceae Morinda citrifolia L. 89 ST 5 715 |5 |8 |7
64 |Rubiaceae Hymenodictyon orixense (Roxb.) Mabb. dunu T 1
65 |Rubiaceae Meyna grisea (King & Gamble) Robyns AUNVIING C 4
Catunaregam tomentosa (Blume ex DC.) .
66 |Rubiaceae UTLAR S/ST 2 |8 [3 |1 |3
Tirveng.
67 |Salicaceae Casearia grewiifolia Vent. N5 T 1
68 |Salicaceae Flacourtia indica (Burm. f.) Merr. pauln ST 8 1
69 |Sapindaceae Schleichera oleosa (Lour.) Merr. PzA3e T 5 (4 |2 |6 |4 |6
70 |Sapindaceae Lepisanthes rubiginosa (Roxb.) Leenh. UL 1
71 |Sapotaceae Madhuca stipulacea H.R. Fletcher UEYWNUNL 1 1 1
Xantolis cambodiana (Pierre ex Dubard) P.
72 |Sapotaceae ATUUL T 1 1 2
Royen
73 |Symplocaceae [Symplocos racemosa Roxb. wiloaven T 3
74 |Vitaceae Cissus repanda Vahl Lm’“iafjﬂuu 2
Total plants 1,165 (904 (788 [739 [591 (950
Total species 55 |37 |40 |41 |32 |39
Total families 29 |20 |22 |22 |16 |22

Levels of fire control in plot: (0) = burned every year, (1) = 1-year burned and 1-year fire-protected, (2) =

years, (6) = burned every 6 years; T = tree, ST = shrubby tree, S = shrub, WC = woody climber, C = climber

1056
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Figure 2 The distribution of mushrooms and all plants in different burned frequency plots at Huai

Kha Khaeng wildlife sanctuary. (O = Plant, ll = Mushroom)
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Figure 3 The distribution of mushrooms and family Dipterocarpaceae species member plant in

different burned frequency plot at Huai Kha Khaeng wildlife sanctuary. (O = Plant,

B = Mushroom)
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Table 2 The 7 highest numbers of the plants were found in different fire frequency plots and the

trend of relationship between the plants coordinates and barometer earthstar coordinates

at Huai Kha Khaeng wildlife sanctuary.

The relationship of
Scientific Thai Ha Number of plants
Families plant and mushroom
names names bit
D1 | D2 | D3 | D4 | D6 | D8 |D1 | D2 | D3 | D4 | D6 | D8
Anacarduaceae L. coromandelica |998%14 T (13045 [ 13 |40 [ 20 | 11 | ? | X | X | X | X | X
Bignoniaceae H. sulfureum wAsA¥n ST |38 |38 |28 |48 [ 39 |31 [ X | X [ X | ?2 (7?2 ]|?
Burseraceae C. subulatum maaﬂmﬁyau T8 [27 | 7 [3 22|16 |? | X|X]|?]|X]|X
Combretaceae T. mucronata ATILUNLADN T |81 |34 |12 |53 (23 (44 |? | X|[X]|X[X]|X
Dipterocarpaceae |S. obtusa 1 T [ 98 |118 182|158 (111|245 | ? (2 [ 2 | 2 | 2 | /
Dipterocarpaceae |S. siamensis 59 T | 233256 (281|107 (173 189 [ X | X [ X | X [ ? | ?
X. xylocarpa var.
Fabaceae [N T |66 83333 35 |14 X |[X|X]|?]|X]X
xylocarpa

Habit: T = tree, ST = shrubby tree; The relationship of plant and mushroom: ? = not clearly relationship, X = no relationship, /

= relationship
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Table 3 Total weight of mushrooms (g) in 50 x50 m’ plot of burn plots in 2016 at Huai Kha Khaeng

wildlife sanctuary.

Means of weight in each sub-plots, separated by coordinated of x, y (meter)
Plot no. Mean SD

| (x<50, y<50) Il (x<50, y>50) Il (x>50, y<50) IV (x>50, y>50)
D1 35 1,257 145 1,341 695 700
D2 2,075 605 0 690 843 877
D3 90 2,825 65 940 980 1,295
D4 970 0 2,070 2,340 1,345 | 1,075
D6 505 2,390 380 750 1,006 935
D8 1,150 2,655 970 945 1,430 822
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Table 4 Tree densities of some forest tree species in 50x 50 m’ plots of burn plots in 2016 at Huai
Kha Khaeng wildlife sanctuary.

Plot Tree densities in each sub-plots, separated
Species o by coordinated of x, y (meter) Mean SD
| (x<50, y<50) | Il (x<50, y>50) | lll (x>50, y<50) | IV (x>50, y>50)

D1 15 27 17 38 24 10.56
D2 48 34 12 20 29 15.86
S. obtusa D3 16 54 45 67 46 21.64
() D4 45 7 65 41 40 | 24.08
D6 14 49 11 37 28 18.32
D8 72 93 39 41 61 26.00
D1 69 59 63 51 61 7.55
D2 61 44 68 71 61 12.08
S. siamensis D3 87 61 74 59 70 13.00
(59 D4 15 33 36 23 27 9.60
D6 53 42 39 38 43 6.88
D8 9 32 62 86 ar 33.74
D1 17 35 39 39 33 10.50
D2 3 39 2 1 11 18.52
L. coromandelica | D3 1 0 5 7 3 3.30
(Fo8t19) D4 1 5 31 3 10 | 14.09
D6 6 3 4 7 5 1.83
D8 6 0 2 3 3 2.50
D1 q 1 0 0 1 1.89
D2 3 1 9 6 5 3.50
H. sulfureum D3 3 11 9 3 7 4.12
(wpsniin) D4 11 20 1 3 9 8.66
D6 q 2 0 0 2 1.91
D8 39 19 16 20 24 10.47
D1 21 24 18 17 20 3.16
D2 5 18 0 il 7 7.80
C. subulatum D3 0 2 2 3 2 1.26
(uznonindew) | D4 15 0 16 4 9 | 797
D6 8 1 6 9 6 3.56
D8 6 1 5 4 2.16
D1 19 25 15 28 22 5.85
D2 3 11 7 14 9 4.79
T. mucronata D3 0 2 3 7 3 2.94
(mzuunidon) D4 aq 29 10 10 13 10.87
D6 17 2 1 3 6 7.54
D8 16 1 5 22 11 9.70
D1 14 15 19 18 17 2.38
D2 14 20 18 31 21 1.27
X. xylocarpa D3 19 4 5 8 7.18
(1L919) D4 15 2 13 9 6.24
D6 11 3 9 12 9 4.03
D8 2 0 8 q 3.42
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Figure 4 The distribution of mushrooms and S. obtusa in different burned frequency plot at Huai

Kha Khaeng wildlife sanctuary. (O = S. obtusa, ll = Mushroom)
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