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PLANT SPECIES DIVERSITY AND SOIL PROPERTY CHANGES
IN DIFFERENT-YEAR OLD TEAK PLOTS OF MAEHAD
PLANTATION, NONGMUANGKHAI DISTRICT,
PHRAE PROVINCE
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ABSTRACT

The Royal Forest Department had objectives for forest plantation that post-ten years maintenance
plantation must avoid thinning and let them develop to natural forest. It led to this research which
aimed to study 1) changing of plant species diversity in different-year old teak plots 2) changing of
soil property in those teak plots and 3) the similarities between plant species in each of those teak
plots and the plant species in mixed deciduous forest with teak (MDF). The research was conducted at
Machad plantation, Nongmuangkhai district, Phrae province. The 13, 18, 23 and 43 year-old teak plots
were sclected in this study and the nearby MDF was also used for comparison. Quadrat method was
used, the plant species were investigated, and the important value index (IVI) of plant species and
plant species diversity index (H) were calculated. Physical and chemical soil properties were analyzed.
Index of similarity of plant species in each teak plot was compared to the plant species in the MDF,
The research was carried out between July and December, 2001.

The results showed that tree species diversity/rai in all teak plots were less than that in the MDF,
The tree species diversity tended to decrease with increasing ages of teak plots. The tree species with
highest IVI values in all teak plots were Tectona grandis, which these VI values were not less than
80%. The tree species with highest IV value in the MDF was Pterocarpus macrocarpus (IV1 value =
53.08%) and the second was Tectona grandis (IVI value = 47.54%). The index of plant species

diversity (H) in all teak plots were between 2.11-2.13 and were not much different from the H value in
the MDF (H = 2.35).

Soil texture of top soil in all teak plots and in the MDF were sandy clay loam. The soil pH values
were between 5.6-5.9. The organic matter and nitrogen contents of the top soil were higher than those
in the MDF and they had tendency to increase with increasing ages of the teak plots. The similarity
index of plant species in each of teak plots was less than that in the MDF, and the plant similarity
index tended to decrease with increasing ages of teak plots.
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Table 1. Numbers of tree species in different-year old teak plots of Maehad plantation
and in mixed deciduous forest with teak

Plant communities

No. of tree species/rai v

Teak plots (year-old)

13 46
18 39
23 39
43 40
Mixed deciduous forest
with teak 54
¥ One rai = 1,600 m’
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Table 2. IVI ranking of ten tree species in different-year old teak plots of Maehad

plantation and in mixed deciduous forest with teak

A. 13-year old teak plot

B. 18-year old teak plot

Tree species IVI Tree species VI

(%) (%)

Tectona grandis L.L. 83.51 Tectona grandis L.f. 84.85

Colona flagrocarpa Craib 19.24 Prerocarpus macrocarpus Kurz 35.25

Pterocarpus macrocarpus Kurz 18.76 Dalbergia cana Grah. ex Kurz 22.85

Xvlia xylocarpa var. kerrii 17.30 Xylia xylocarpa var. kerrii 16.38

Dalbergia cana Grah. ex Kurz 12.97 Haldina cordifolia Ridsdale 16.29

Spondias pinnata Kurz 11.12 Colona flagrocarpa Craib 12.94

Lagerstroemia duperreana Pierre Albizia lebbeck Benth. 11.94

ex Gagnep. 10.87
Phytlanthus columnaris Miill. Arg. 9.05 Dalbergia cultrata Grah. 10.29
ex Benth.

Croton poilanei Gagnep 8.98 Vitex canescens Kurz 9.09
Bombax insigne Wall. 8.15 Spondias bipinnata Airg Shaw &

Forman 8.47

Other species 100,05 Other species 71.65

Total 300.00 Total 300.00
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C. 23-year old teak plot

136-145 (2000-2002)

D. 43-year old teak plot

Tree species vl Tree species IVI
= (%) (%)
Tectona grandis L.f. 85.95 Tectona grandis L.f. 79.93
Pterocarpus macrocarpus Kurz 42.87 Xylia xylocarpa var. kerri 37.01
Dalbergia cultrata Grah. ex Benth. 20.74 Pterocarpus macrocarpus Kurz 3357
Xylia xylocarpa var. kerrii 18.84 Haldina cordifolia Ridsdale 20.48 |
Haldina cordifolia Ridsdale 17.23 Dalbergia cultrata Grah. ex Benth. 12.21
Miliusa velutina Hook.f. & Thomson 12.77 Schleichera oleosa Oken 10.14
Colona flagrocarpa Craib 10.25 Colona flagrocarpa Craib 10.05
Chukrasia tubularis A. Juss. 9.69 Millettia xylocarpa Miq. 9.67
Eriolaena candollei Wall. 9.40 Bombax insigne Wall. 9.46
Schieichera oleosa Oken 9.36 Alangium salviifolium Wangerin 9.23
Other species 62.90 Other species 68.25
Total 300.00 Total 300.&

E. Mixed deciduous forest with teak

Tree species vl
(%)
Pterocarpus macrocarpus Kurz 53.08
Tectona grandis L.f. 47.54
Xylia xylocarpa var. kerrii 19.14
Colona flagrocarpa Craib 18.20
Vitex canescens Kurz 14.20
Croton poilanei Gagnep 11.67
Dalbergia cana Grah. ex Kurz 10.22
Bombax insigne Wall. 9.71
Spondias pinnata Kurz 9.65
Spondias bipinnata Airg Shaw &
Forman 9.15
Other species 97.44

Total

300.00
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Table 3. Index of plant species diversity in different-year old teak plots of Maehad
plantation and in mixed deciduous forest with teak

Index of species diversity (H)

Plant Communities

X Range
Teak plots (year old)
13 212 1.42-2.78
18 2:19 1.43-2.54
23 233 1.35-2.92
43 2,11 1.12-2.65
Mixed deciduous forest with teak 235 1.34-2.88
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Table 4. Top soil properties in different-year old teak plots of Maehad plantation and
in mixed deciduous forest with teak (MDF)

Seil Teak plots (yr-old
properties 13 18 plots s 23 : 43 Moy

Texture SCL SCL SCL SCL SCL
pH 56 5.6 5.6 5.7 5.9
O.M. (%) 2.81 3.61 342 3.36 2.28
N (%) 0.14 0.16 0.17 0.17 0.11
P (ppm) 0.43 0.36 0.27 0.29 0.42
K (ppm) 5.09 0.74 B.D. 0.55 5.90
Ca (ppm) 3.49 3.30 471 4.81 4.91
Mg (ppm) 492 243 9.29 3.37 4.65
Na (ppm) 0.21 0.20 0.21 0.21 0.21
C.E.C. (meq/100 g) 18.05 12.89 21.68 15.27 15.58

B.D. = Below detectability

SCL = Sandy clay loam (percentage of sand in the soil texture from this study was between 57-65)

Table 5. Index of similarity of plant species in different-year old teak plots and in mixed

deciduous forest (MDF)
- Teak plots (yr-old
Plant communities 13 18 P & %) ) 3 MDF
Teak plots (yr-old)

13 100

18 58 100

23 57 59 100

43 6l 61 57 100

MDF 67 56 46 55 100




NINTIUMANT 19-21 : 136-145 (2543-2545) 145

aql
vinmsAnyInalasunlannuvainyiia
yws sz Ruauavesdu Tunlasdneiy
1 o =3 - " 1
AaAuAD 814 13, 18, 23 1Az 43 1 voaauilw
wan ulivudvunutiuganssund lidn agl

1Adil

1 wlasdnnnowiinumainsiinves il

%

fudu/ls deondhogawssuni 1dnuaz 1

A @ oA - -

wan lundasdniinnunamytinanaauiondas
g 2 3 i &
dntioguiniu wilasdney 13 U Haaumain

=1

wilagage Aol ldtudu 46 wia/ls wmziih

Yoy =

wyans s Widnd Witudu 54 oiie/1

Y et s g w

11 Miuduifiseisnawddy avi)
gegalumlasdnyneny Ae'llddn Taefiavi T
fiound1 80% daudlugawssanil Iddmin Tin
- - Y vk o
A v qagadeliUsey dadin1 v 53.08%
sudumeane Wdniin1 1vi 47.54%

12 dstinnuvainyiaves ldudu (H)
imlndifvaiu Taoudasdnnneigiianl H szrdn

2.11-2.33 waztlwugaws saidl Widn A H =235

2. mudaswalasguaniavesauuuly
o i <t = 9 Ll lﬂld
wlasdnegeineg nlFeudvuiutwganssani
Widn wuh
2.1 auvuveslasdnyneguazvesih
- 4’ - - 1 =
WYy INTsu iHeAuuUUANT Nt unIw
= o "
fleymanawiiusasilszneuuinnii feuaz 57-
65  Auniaudunsatunans a1 pH ey
FEMIN 5.6-5.9
2.2 mmsuniviaguaz Tulasimuly
AuvuvetnlasdnynorgiidTuimuinndinh

wyawsswg nazdimmduniviagquas ulas-

- e ¥ 2 4
puludnuuve sl asdniinuaiugsiudenilas
g 4
dnlinwuniu

3. wlasdnneiyiinauad unnaveIwT I
Ay ' = o =
wrdeondtliugyiwssmua Baudasdniionguin
| 5 - - )
Au Anuadioadsveawssaisluudasdntalon

A s
nilud g anssaa ndavu

¥ =

19Na19 14943
paygnT Teananl, ANINA WiARRAWA, 9330-
fug i Tsml uay Fodnd veay. 2541,
wm b WL - O |
Ugidneudosiu,  @WInWLWLYIN0IAaL-

INBATAEAT. NTUNWA.

gin nodums. 2542, dosinoiugaiionmisth

a w ¢
V!ﬁ, UHTIMUAUINEATAAT. NTUNH.

Chapman, H.D. 1965. Cation exchange capacity,
pp. 891-901. In C.A. Black, ed. Methods of
Soil Analysis. American Society of Agronomy.
Madison, Wisconsin,

Graham, ER. 1984, Determination of soil organic

matter by means of colorimeter. Soil Science.

65: 181-183.
Greig-Smith, P. 1983. Quantitative Plant Ecology.
Blackwell Scientific Publication. Oxford.

Jackson, M.L. 1938,
Prentice-Hall Inc. Englewood Cliffs, N.J.

Soil Chemical Analysis.

Kreb, C.J. 1987. Ecology
Analysis of Distribution
Harper & Row Publishers. N.Y.

The Experimental

and Abundance.

Nye, P.H. and D.J. Greenland. 1964. Changing in
soil after clearing tropical forest. Plant and Soil

21 :101-112.

Pratt, P.E. 1965.
sodium, pp. 1022-1030.
Methods of Soil Analysis.

of Agronomy. Madison, Wisconsin.

Potassium, magnesium and
fn C.A. Black, ed.
American Society




