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ABSTRACT

The riparian forests tend to decrease continuously. Studies of ecology of riparian plants
are important for riparian forest restoration. This research aimed to study seed biology, identify
seed storage behaviour and select planting media for seedling propagation of riparian native plants
growing along Phra Prong Canal, Sa Kaeo Province. Acacia sp. and Ventilago harmandiana had
the lightest seed weight (dry weight 0.02 g) while, Hydnocarpus anthelminthicus seeds were the
heaviest (1.80 g). Acacia sp. had the lowest seed moisture content (5.9%), whereas Connarus
cochinchinensis had the highest (45.7%). Investigating seed storage behaviour we found that
Acacia sp., H. anthelminthicus and V. harmandiana were orthodox species. C. cochinchinensis
was the only intermediate species and Derris scandens, Knema globularia, Streblus asper and
Xanthophyllum lanceatum were all recalcitrant species. Seedling growth of riparian native trees,
H. anthelminthicus and X. lanceatum, placed in different types of planting media was investigated.
High growth and survival rate were found in H. anthelminthicus in the riparian forest soil mixed
with bagasse. On the other hand, growth and survival rate of X. lanceatum were lowest in the
riparian forest soil mixed with bagasse. The medias containing coir or husk were suitable for

X. lanceatum seedling growth and survival.
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Table 1 List of native species in Phra Prong riparian forest, Watthana Nakhon District, Sa Kaeo

Privince.
Scientific Name Thai Name Family Life Form
Acacia sp. - Leguminosae Climber
Connarus cochinchinensis (Bail.) Pierre Thop Thaep Connaraceae Shrub/Shrubby tree
Derris scandens (Roxb.) Benth. Thao wan priang Leguminosae Climber
Hydnocarpus anthelminthicus Pierre ex Laness. Krabao Yai Achariaceae Tree
Knema globularia (Lam.) Warb. Lueat raet Myristicaceae Tree
Streblus asper Lour. Khoi Moraceae Tree
Ventilago harmandiana Pierre Khruea plok Rhamnaceae Climber
Xanthophyllum lanceatum J. J. Sm. Chumsaeng Polygalaceae Tree
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Table 2 Seed dry weight, width, length and moisture content of riparian plants along Phra Prong
Canal, Watthana Nakhon District, Sa Kaeo Province.

Scientific name Dry weight Moisture Width (cm) Length (cm)

(€3] content (%) Min Max Mean+SE Min Max Mean + SE
Acacia sp. 0.02+0.00 59+1.1 04 05 044+£001 05 0.6 0.56+0.01
Connarus 0.29+0.02 457+13 0.8 10 091+0.02 1.1 13 1.26=+0.02
cochinchinensis
Derris scandens 0.61+0.04 11.7+£1.0 14 23 1.70+£0.05 15 2.7 1.94+0.06
Knema globularia 1.12+0.03 243+14 1.0 1.1 1.04+0.01 14 1.7 1.52+0.02
Hydnocarpus 1.80+0.06 21.8+14 0.7 1.7 130+0.06 14 23 1.69+0.05
anthelminthicus
Streblus asper 0.04+0.00 34.1+3.1 03 04 033£001 04 05 046=0.01
Ventilago harmandiana 0.02+0.00 6.2 +0.1 02 04 029+£0.01 03 05 042+0.01
Xanthophyllum 142+£0.13 45609 14 20 166004 15 2.0 1.84+0.03
lanceatum
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Table 3  Seed storage behaviour of riparian plants along Phra Prong Canal, Watthana Nakhon District,

Sa Kaeo Province.

Initial seed Initial
moisture germination 10% MC 5% MC

Scientific name

Germination (%)
5% MC, -20 °C,

(%) (%) (%) 3 months storage
Orthodox
Acacia sp. 59+1.1 140=1.2° - 54.4 +11.6° 11.1 £4.0°
Hydnocarpus anthelminthicus  21.8+1.4 189+2.9* 289+ 1.1* 21.1 £2.2* 2444292
Ventilago harmandiana 6.2+0.1 355+22° - 5444+ 5.9 50.0 + 8.42
Intermediate
Connarus cochinchinensis 45.7+13 200+5.8* 6.7+1.9* 11.1£209? 0.0£0.0
Recalcitrant
Derris scandens 11.7£1.0 7.8+1.1 0.0+0.0 0.0+0.0 0.0£0.0
Knema globularia 243+14 51744 00+£00 0.0£0.0 0.0+ 0.0
Streblus asper 341+£31 378+29 0.0+0.0 0.0+0.0 0.0+ 0.0
Xanthophyllum lanceatum 456+09 36.7+33 0.0+£00 0.0+£0.0 0.0+ 0.0

Remark: a and b indicate statistically different within species (mean differentiation using Duncan multiple

range test, a= 0.05).
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»=0.23) D0UL0UNITEZWAR AT UAUFUATINAANT 0@ (ANOVA, p=0.01, Table 4)

0 w

Anuruseoaz 10 uazieoaz 5 edaliedingng

Table 4 Median length of dormancy (MLD) of riparian plants along Phra Prong Canal at different

storage conditions.

. o MLD (days)
Scientific name Ill.ltlal seed Initial MLD 10% MC 5% MC 5% MC. -20 °C
moisture (%) (days) ’ ’
(%) (%) 3 months storage

Orthodox
Acacia sp. 59+1.1 6.0 + 1.4° - 12602 29.0+3.0°
Hydnocarpus anthelmintcuhis ~ 21.8+1.4  113.0£8.1* 113.0+2.0* 96.7+ 1.2  92.0 + 14.0?
Ventilago harmandiana 6.2+0.1 20.0 + 7.0 - 149+0.1° 37.1+£2.2°
Intermediate
Connarus cochinchinensis 45.7+1.3 37.3+£23% 51.3+23% 455+£2.02 -
Recalcitrant
Derris scandens 11.7£1.0 14.0+0.0 - - -
Knema globularia 243+14 484+34 - - -
Streblus asper 341+£3.1 9.3+4.2 - - -
Xanthophyllum lanceatum 45.6+0.9 66.4+12.1 - - -

Remark: aandb indicate statistically different within species (mean differentiation using Duncan multiple

range test, a= 0.05)
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) o 1< =
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o a k) J ] [ =\ A Y 3 A a o dy S X ]
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I ~ a S A 1 A Y 1]
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Table 5 Seed storage behaviour of riparian plants along Phra Prong Canal, Watthana Nakhon District,

Sa Kaeo Province according to Daws et al. (20006).

Scientific name SCR* P Seed types**
Hydnocarpus anthelminthicus 0.594+0.014 0.124 £ 0.015 Orthodox
Streblus asper 0.120 = 0.001 0.305+0.022 Orthodox
Derris scandens 0.066 + 0.004 0.886 +0.012 Recalcitrant
Connarus cochinchinensis 0.201 +0.030 0.559 + 0.054 Recalcitrant
Knema globularia 0.122 +£0.003 0.894 = 0.005 Recalcitrant

Remarks: * SCR (Seed Coat Ratio) = seed coat dry mass : seed dry mass
** P>().5 = Recalcitrant seeds, P<0.5 = Orthodox seeds



M5M5IUMAAS 37 (1) : 31-45 (2561) 39

g 2 A o
lumsnaassiinvwaanilunatlszian
" A sa A =) a '
003 I5ADNT DUINDI UASN LALIUAATLUNTUN AW
an . £ ' 7 s
A5n13903 Hong and Ellis (1996) $4nquo03 15aonc
=\ a A = [ A
13 wila Ao oziATy NIz v tag nTellasn
= . 9 a )
wanaluana Acacia Mnrarenmsnaaed linadeany
1 3| < o 4 [
Milumaallsenneos Isaends 15U A. eburnean
Uy A. mangium (Jayasuriya et al., 2013) U A.
auriculaeforis (Ellis et al., 2007) ﬂ‘izmﬂwﬂjﬁnﬂmi
o & s s & .
naaelisuumilueos I5Aontg ¥9919910 Ellis ef
4 < A A A a ¢
al. (2007) MwanvosnwsUalillullsennaumes
a A =3 9 = A a Y
PAYN 39919A0IUNTNATOULNNANAIINIT VY
2 o A A o <
F2eLIAMINUTNEUNDEUTUYT TN NVDUNEA
A A g v g < a oA
¥uAH WwannoULVIATUmaAsLIANDUMBT AN
' A Y= Y o
MTaNUANMIANnNNTL IanaTeeaz 5 L 1y
aAa A o 3 A @ dy ] 1
A1N150T0AFIANOUBNAANTLAVANUFUAINA
3 o § A 3
lilnusnuigamgi - 20 °C iiluszeznannu 3
A 3 o < Ay g o
wou ManusavNaalszaniise liovnuiam
A Ao Ny & ~ A Ao
Nguuigiid 18 waaszianIunagunsun Iswau
a v 1 [ = A 1
4iia Tdunimiadulsos idoausa doo wagauie
&L < o q v & a d
msaannurulumdassi liwaagadoiuas
o Y a =t Aada o [ v Jd (2
mliinamsga@smsidia diwisuna1iadnlie
E) dy aa
(D. scandens) 3nToYaIUNMINATDINAINITVO
. 9
Hong and Ellis (1996) 1@ Daws et al. (2006) 1%
A Y v A o g ~ a s
Nandgeanaodnuae dalullsennsunagsunsun
UAINMTNAADIVON Jayasuriya ef al. (2013) DAL
1 v J =) < o 4
wuduaiadlSeailumaailszinneos 1saond
1 I o = 3 A A o
p613 1571 9199 1MInaTeudnasuNe Ui TZIAN
2 o g a A
MInUSAEIvILAAFATias 11
Ya a S o
M3 19IsMsszulssanmsnusnen
< asn I a
IWANAINITNTUD Daws et al. (2006) 1T ums sz
K 9 4 o P S oy <
iesdunannsasialdnmiminuiaveuyan
A 9 < 19 Asa
uaznldoniuman Tae lidesenamadeumsizie
< P 1 < [ 1as [V U Y=}
VDUNAANONIUNSINUTNE UAITNTAINA1ITNN

9 o A ' I I~
VDAITIEN maQmﬂmmmﬂﬁ:mmmﬂaamﬂu

=\ " d A A a =1 ]
9095 15ADNTHIDIUAATUNTUN 39 1Ueu15D
< a Ia A 9 Y
venwanlszindumeitinen1d nazanugndes
YoIMImMuIudiodesinminaasuas lliiloann
Tueanldfmuraadiauaniiss vy 104 wiia
3 Ax = '
(Daws et al., 2006) HAZINAANTVUIAAANIN 15
a A A v A v
pzi¥e uaznIolaen N liaunsausnuldoniy
< v A A Y < )
waaeenun1d wieusnlaeniumaasenlan
1 ] ya d’l 2 [ [ cf:
ru aguners 19 lenunsn 13 ms i Iduiu daiu
I a
M3 19 Tunaved Daws et al. (2006) ailumsalsziiv
dy Y d' A w as
Tudieady Tasadrsnaznadevduiuauizves
Hong and Ellis (1996) 1o Twanaaeuiinnugndes

sazuuudn

mInaasawanna1liith3ui

0M31N330AME (Survival rate)

ndnsznlnaifilgnluagigauih:
Youznin isamsseanogeganaiiuiosas 77
wazgalufaqugnauth: nndes+Trichoderma
aaludosas 32 (Figure 1) SMSUsaIIMIT0AMY
yoanauuaaluiagignaie wu iseglugag
$owaz 70-90 Taoluiagilgnauili+ Trichoderma 5
8n3IMITeAMIBgIgAINUSoeay 98 wazd1ga
Aatlusosay 72 luiaignauih: nndos (Figure 1)
wiiun ndnszanlvaisasnmssenmeiing
guuaeluSaqugnaia@deadu uasTanigniiil
Trichoderma 1P udiunanaziisnsINITonn
éﬁﬂiﬁﬁaﬂgﬂ%uq (Figure 1) Tagaulnajudn
Trichoderma gnl#1/se Temiodrandavaaluns
mzignilannyas dufueniimsnassalsuiite
meandmimnzauitonumaduthlddely
dmsuguuasluSanlgniiinindendudaunaui
Sasmaseamesin1iaquqnoun (Figure 1) gty
msfinsaiaauifvesduiidimanisniaves
Fundiluszodaia wu manuiunia-a (pH)
wielsafiiannau ifudy



40 Thai J. For. 37 (1) : 31-45 (2018)

OH. anthelminthicus
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Figure 1 Survival rate of Hydnocarpus anthelminthicus () and Xanthophyllum lanceatum (M)

seedlings in the different planting medias at 10 and 9 months experiment, respectively,
R = riparian forest soil, RH = riparian forest soil:husk (1:1), RC = riparian forest
soil:coir (1:1), RHC = riparian forest soil:husk:coir (1:1:1), RB = riparian forest
soil:bagasse (1:1), RT = riparian forest soil+Trichoderma (10% w/v), RBT = riparian

forest soil:bagasse (1:1) +Trichoderma (10% w/v).
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(ANOVA, p<0.01, Figure 3)
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OH. anthelminthicus B X. lanceatum
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Planting medias

Figure 2 Relative growth rate per day (RGR) of diameter at ground level (DO) of Hydnocarpus

RGR per day (Ht)

anthelminthicus (O) and Xanthophyllum lanceatum (M) in the different planting medias at 10
and 9 months experiment, respectively, R = riparian forest soil, RH = riparian forest soil:husk
(1:1), RC = riparian forest soil:coir (1:1), RHC = riparian forest soil:husk:coir (1:1:1), RB
= riparian forest soil:bagasse (1:1), RT = riparian forest soil+Trichoderma (10% w/v), RBT
= riparian forest soil:bagasse (1:1) +Trichoderma (10% w/v). Data are given as mean and
standard errors. Letters above column indicate significant difference within species (A for H.
anthelminthicus, a and b for X. lanceatum), using Duncan multiple range test (o= 0.05).

OH. anthelminthicus B X. lanceatum

0.015 —

0.010

0.005

0.000

Planting medias

Figure 3 Relative growth rate (RGR) per day of total height (Ht) of Hydnocarpus anthelminthicus ()

and Xanthophyllum lanceatum (M) grown in the different planting medias after 10 months
and 9 months, respectively, R = riparian forest soil, RH = riparian forest soil:husk (1:1), RC
= riparian forest soil:coir (1:1), RHC = riparian forest soil:husk:coir (1:1:1), RB = riparian
forest soil:bagasse (1:1), RT = riparian forest soil+Trichoderma (10% w/v), RBT = riparian
forest soil:bagasse (1:1) +Trichoderma (10% w/v). Data are given as mean and standard errors.
Letters above column indicate significant difference within species species (A and B for H.

anthelminthicus, a and b for X. lanceatum), using Duncan multiple range test (o= 0.05).
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Figure 4 Root, stem, leaf, and total biomass of Hydnocarpus anthelminthicus seedlings in the different

planting medias at 10 months experiment, R = riparian forest soil, RH = riparian forest soil:husk
(1:1), RC = riparian forest soil:coir (1:1), RHC = riparian forest soil:husk:coir (1:1:1), RB
= riparian forest soil:bagasse (1:1), RT = riparian forest soil+Trichoderma (10% w/v), RBT

= riparian forest soil:bagasse (1:1) +Trichoderma (10% w/v). Data are given as mean and

standard errors. Letters above column indicate significant difference, using Duncan multiple

range test (a=0.05).
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Figure 5 Root, stem, leaf, and total biomass of Xanthophyllum lanceatum in the different planting medias
at 10 months experiment, R = riparian forest soil, RH = riparian forest soil:husk (1:1), RC =
riparian forest soil:coir (1:1), RHC = riparian forest soil:husk:coir (1:1:1), RB = riparian forest
soil:bagasse (1:1), RT = riparian forest soil+Trichoderma (10% w/v), RBT = riparian forest
soil:bagasse (1:1) +Trichoderma (10% w/v). Data are given as mean and standard errors. Letters
above column indicate significant difference, using Duncan multiple range test (a= 0.05).
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