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The Effect of Environmental Factors and Seedling Age on the Survival
and Growth of Siamese Rosewood (Dalbergia cochinchinensis Pierre)
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ABSTRACT

The survival rate, growth, and relationship between the environmental factors and seedling
growth of Dalbergia cochinchinensis Pierre were reported. Planting was considered as treatment, with 6-
months-old, 1-year-old, and 2-years-old seedlings planted in a dry evergreen forest, ecotone zones of
deciduous forest mixed with dry evergreen forest, and mixed deciduous forest. The environmental
factors were recorded monthly for a year. Growth and survival of D. cochinchinensis seedlings was
measured every 3 months for a year. The results indicate that the survival rate of seedlings was
significantly different among the various age classes of seedlings and among planting sites (p <0.05). We
observed the highest average survival rate for 6-months-old seedlings growing in dry evergreen forest.
The averages of monthly increment in diameter at ground level (Dy) and height, for seedlings in
various age classes, were significantly different during the first 3 months only. The averages of
monthly increment in diameter at ground level (D,) of 6-months-old, 1-year-old and 2-years-old seedling

were 0.34, 0.38, and 0.11 mm./month, respectively, while the averages of increment in height were found
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to be 1.17, 0.98, and 4.11 cm./month, respectively. The studies of relationships between growth
characteristics of D. cochinchinensis seedlings and the environmental factors showed that soil
temperature, rainfall, and soil moisture content were significantly related to diameter at ground
level (D,) and height of seedlings, while air temperature, rainfall, and light intensity were significantly
related to their survival rate. With regards to the survival rate and the growth of D. cochinchinensis, it
can be concluded that seedlings between the ages of 6 months - 1 year were suitable in enrichment

planting.
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Figure 1 The study area and experimental plots at the Khao Yai national park.
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Figure 2 Survival rate of D. cochinchinensis seedlings growing at Khao Yai national park
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Table 1 Average diameter at ground level (D), total height (H), mean monthly increment of Do, and H of D. cochinchinensis seedlings in the study

area at Khao Yai national park.

Dy Monthly increment of D, H Monthly increment of H
Forest Type of
(mm) (mm. month™) (cm) (cm.month™)
types seedling
3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12
gmonths 303 336 363 403 02 011 009 013 2392 2307  233¢ 23512 -0.06° -028 0.10 -0.04
Dry
1 year 417 450 470 504 032 011 006 009 4542  4501° 4586 4579  -157°  -0.14  0.18  -0.22
evergreen
forest 2 years 718 743 762 785 009 009 008 014 17117 1682°  173%°  1894> 237 024 009  -0.01
gmonths 313 338 359 404 035 008 007 015 3192 3307 3’56 31507  207° 038 016 -0.67
Ecotone  LYeAr 483 511 548 587 047 009 012 016 5736 57612 58118  537%® 237 008 0.17 -1.79
2 years 689 698 710 763 010° 005 008 016 2131° 2017 2245 2456 377 061 009 054
6months 350 376 399 427 03% 009 007 010 310% 3186 2079 3198 1512 028 - 0.43
Mixed 0.43
deciduous  1year 404 435 458 495  036* 010 009 008 41060 4160 42677 4576 213 0.18 009  0.36
forest
2 years 710 732 760 795 015 008 010 014 2857  3046° 325> 343 619° 005 024 026

Remark: Values in columns followed by the same letter indicate no significant difference at the 95% level of confidence as

determined by the Duncan’s New Multiple Range Test (P > 0.05).

27"

(1202) 29T-6¢T (1)0b 104 T leyl



158159UANERS Ine 40(1): 139-152 (2564) 147

némegafiiudsundadlunsazifon lulduain
WisaAnszuumssaivlawihdy widovuind
Haduduiidenalvirruguesndmegaudsuutas
laun dndvunegiu nsuisiasinvetuantiniy
s35uvR Husiu

il msdulssnd megwiad g
dusugudnanaiissiudsfuiagaigs falndiAes
fums@nyues Jaisue (2006) Fali@nwinavesnIm
Wunawan1sii ulavasnd mee e o an1ilidedu
wnensnsn Wuszezna 1T laeTanisiivlann 3
Feu wuin ndmegalivunadusiugudnansisyiy
FAAWAY 566.6 Taduns TAuge WAy
33.8-35.00 LYUALAT

Uadedaundau
1. fuithduuds fgumgiiade 22.72

[

peFwaLlyd ANUTFUEUTnSIuan el 87.07

'
= 1Y ==

Wesidud gaumgiauiisziuaudn 10 wufiums
18y 23.97 ssrnwaldva TUsunairuedered
3124 8100 ANUTURUT SEUANEN 10
WURWS Wi 621 Wosud anuduuaads

& 1 ' '

3,370 809 Y93195L WIS ULDALRAE 19.30
§ < & a =K 1< a a a a
asdun Aulanwazidununied (clay) Al
< a1 oA N [ a
rsdunInguwsenn Jamenadewintu 4.42 3§
Ysunaduvseingeglusedudeudisgs fnade
Wiy 2.65 Wesidud Usuausinemnsiiveylu
sEeuRnDan N UTinausmeaneda Inuvadey
LAALTEY WazuunT@e Wwasvindu 1.16, 21.51,
54.19 waz 17.82 dladnsuranlaniyu muaInu
(Table 2)
2. WU NToRD T8I U INT IO
AuUnAulas Hgungiliade 27.79 asmLaaidya

ANUY UFuRnsluanieed e 77.25 Wasigus

gaunnilAuade 31.01 ssriwa@es JUSunanis
waenol 1,699 AadunT ANTUAURAY 2.22
Wosidud Anudiulasade 13,320 804 409914
SIS ouvenlad o 26.70 1UasIduR Aull
[ & a @ a ] =

ANYULLUBAUTUAUTIUNUYIUUNT Y (sandy
clay loam) Audiauidunsadnuin da e

o I o

WAWINAY 4.92 JUSunudunseingeglusyeu

T
< 13

Aoutnsgs fAnadewiniu 2.89 Wedldud Usuw
s siveglusiudfeinmn dusinasy
Woanesa Inunaldey waaldon uazuuniigeu
W28 oLy 2.38, 23.67, 45.25 wag 30.87
fadnsumenlansy auanau (Table 2)

3 fufivnuyanssu fgaungdiade
27.69 asrnwaliva pnududuimsluoineiads
76.50 Wadldud gam)dfulady 30.76 0emn
walea TUsinaniruadorel 1,699 Jadluns
AmuduRuRaY 236 Wesliud Anudunaads

14,180 809 ¥893195¥ U315 0ULDALRRE 21.74
Woasidud Aulldnvasiilefuidufusiumilen
(clay loam) Audinnaudunsadauin dA1fitey

o I o

WwALWINAY 4.57 JUSuudunseingegluseau

T
< s

Urunans fanadewindu 2.42 wWesidus Ysunu
smovnsiiveglusziudfeinmn dUsinasg
Woanosa uvaden wradey wasuniiFo wie
WINAU 1.00, 51.55, 29.73 way 28.19 dadnsuse
Alansu muaAu (Table 2)

AINKHANITA NYIANINDINIAL AU
aenndaaiyu Chamoi (2012) Fslés18a1udaya

YaduundeuluiunUrfvudetazUugy anssu

a A

gnguwvisuIaing lnsgumgdiad oden
NI 22.7-30.2 DI @aLTed ANANUTUENING
waeiliA15erIg 61.55-89.23 Wesidus ganued

FEMIUADUNG BAAY - AaAY HUSINUWUARY



Table 2 Environmental factors (EF) measured in the study area at Khao Yai national park.

EF . .
Soil properties
AT RH R ST SM (W)
L (lux
° 0 ° ) ) P K G Mg
(@] (%) (mm) (°O) (%) (%) Soll Texture % OM
Forest Types (mghkg)  (mghkg)  (mgkd)  (mgkg)
Dry evergreenforest 2272 8707 3124 2397 621 1930 3370 Clay 4.42 2.65 1.16 21.51 54.19 17.82
Sandy Clay
Ecotone 2179 7125 1699 3101 222 2670 13320 4.92 2.89 2.38 23.67 45.25 30.87
Loam
Mixed deciduous
] 2169 7650 1699 3076 236 2174 14180 Clay Loam = 4.57 242 1.00 51.55 29.73 28.19
orest

Remark: AT = Air temperature, RH = Relative humidity, R = Rainfall, ST = Soil temperature, SM = Soil moisture, CG = Canopy gap, L = Light intensity,

OM =Qrganic matter
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Table 3 Relationships between the growth traits of 12 month old D. cochinchinensis seedlings and environmental factors.

Variables D2 D3 H1 H2 H3 Surl Sur2 Sur3 AT RH R ST SM L
D1 0.86** 0.58* 044 0.44 0.54 -0.20  -0.01 0.32 0.31 0.65* 0.63* -0.81** 0.65* -0.33
D2 032 020 0.06 0.61*  -0.11 0.06 0.37 0.29 0.51 0.53* -0.72%* 0.63* -0.29
D3 034  0.52 0.25 -0.40  -0.31  -0.15 0.44 0.02 -0.14 -0.30 0.01 0.08
H1 0.86** 0.73**  -0.01 0.09 0.16 0.03 0.36 0.31 -0.73** 0.40 -0.25
H2 0.47 0.07 0.15 0.16 -0.10 0.32 0.26 -0.59* 0.31 -0.24
H3 0.11 0.22 0.40 0.06 0.39 0.53* -0.83%* 0.65% -0.35

Surl 0.97** 0.83**  -0.88** 0.37 0.13 -0.10 0.39 -0.67*
Sur2 0.90**  -0.87** 0.52 0.25 -0.29 0.51 -0.80**
Sur3 -0.65%  0.76** 0.50* -0.52 0.78** -0.81**

Remark: D1=Diameter at root collar of 6 months old seedling, D2= Diameter at root collar of 1 year old seedling, D3= Diameter at root collar
of 2 years old seedling, H1= Height of 6 months old seedling, H2= Height of 1 year old seedling, H3= Height of 2 years old seedling,
Surl= survival rate of 6 months old seedling, Sur2= survival rate of 1 year old seedling, Sur3= survival rate of 2 years old seedling,

AT= Air temperature, RH = Relative humidity, R = Rainfall, ST=Soil temperature, SM= Soil moisture, L= Light intensity, * = significant

difference at p-value < 0.05, **= highly significant difference at p-value < 0.01
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