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Tree Seed Quality Testing of Dalbergia cochinchinensis Pierre

i Twdilny’ Jutitep Bhodthipuks

ABSTRACT

Some physical and physiological characteristics of Dalbergia cochinchinensis seeds
collected from 4 sources in Thailand (Saraburi, Surin, Mahasarakam and Sakonnakorn) were
investigated for the effects of seed size, seed weight, seed coat colour, seed pretreatments and
temperature on germination. The pattern of water uptake, the effect of storage on total
germination and abnormal germinants, and determination of seed quality by X-ray technique
were also studied. It was found that seed length, width, thickness, weight, and seed
germination showed highly significant differences within seed source, but there were no
significant differences among seed sources. Seed length was found to be the most effective
parameter to determine seed weight rather than seed width and seed thickness. On the other
hand, coefficients of determination (r*) of some physical characteristics of seed such as seed
length and seed weight to seed germination showed high variation due to seed quality of
individual trees. Light brown coat seeds gave higher germination than dark brown coat seeds
for all individual trees. The X-ray method was highly effective in evaluating seed quality in
terms of viability of D. cochinchinensis based on their anatomical developments. In four seed
quality classes from X-ray image patterns, the best germination occurred in class I (99.4%)
and decreased to 73.1%, 8.1% and 0.6% in class II, III and IV, respectively. The pattern of
water uptake can be divided into three phases. Phase I was the first 24-hour imbibition period
during which seeds imbibed water quickly and increasing of seed volume. Phase II was 24-48
hours of imbibition period in which relative water imbibition curves showed slightly different
from the phase I imbibition period. Phase III was after 48 hours imbibition period that
showing the resumption of growth. There were no significant differences in the germination
responses of D. cochinchinensis after being subjected to various seed pretreatments and
temperature conditions (30°C, 30°C/25°C and ambient condition). However, the
pretreatments of manual scarification and modified accelerated aging with 2-day incubation
were found to be the most effective for increasing the rate of germination for all seed sources.
When comparing seed sources in each temperature condition, it was found that seeds from
Saraburi source gave the best germination capacity for all temperature conditions. The fastest
germination rate was found at 30°C and 30°C/25°C depending on seed source. The seeds
from Saraburi source gave the best germination rate at constant temperature of 30°C. It was
found that the optimum temperature for germination of D. cochinchinensis was near 30°C.
When comparing the effect of storage on the total germination and abnormal germinants, it
was discovered that the seeds from Mahasarakam and Sakonnakorn sources showed higher
rate of deterioration with reduced total germination and increased abnormality in germinants
than those from Saraburi and Surin sources after 5-month storage at ambient condition.

! srenuildugumiisuasinenfinug : Bhodthipuks, J. 1999. Physical and Physiological Characteristics of
Phayuung (Dalbergia cochinchinensis Pierre) Seeds in Thailand. M.S. Thesis, Kasetsart Univ., Bangkok.
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(hard seeds) mﬁmﬁ@@ﬁuwﬂﬁmn (fresh ungerminated seeds) WazduIunaiaUné (abnormal
seedlings) WSBNMIUURNAN WwRantvsanfawdanianndlusunsundvinuy (ISTA, 1996)
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o < o v v aa = N J
(85.9%) HaAnUasiBudANNangnIUaIthsssunNangnsunmu  Aegsuns (82.8%) uae
v < = Y ¢ J < vy
NNEIMN (74.7%) (Table 1) agnlshonudauainuasigudanmensasndannuvasthsssy
Mnanlignsunmuaziianasiudeniangenunashsssun@nignsunmu  uanwunlaifinnu
uanenfuluneaddlanaudisussninunas waswuhwaannunasassy3iivnauazimin
Wangege uazitasizudananangigais WawSauiiauiuunadu ) (Table 1)

Table 1. Seed length, width, thickness, weight, germination, and abnormal germinant of D.

cochinchinensis seeds of individual trees from four seed sources

Source Tree Length Width Thickness Weight Germination Abnormal
No. (mm.) (mm.) (mm.) (mg.) (%) germinant
(%)
Saraburi MU-6 7.41 4.43 1.18 217.60 98.5 0.0
MU-7 7.06 4.49 1.27 30.42 96.0 2.0
MU-10 6.04 4.24 1.25 22.87 92.0 3.0
MU-12 6.63 4.61 1.25 217.28 95.0 1.5
MU-14 7.04 4.59 1.25 29.20 91.0 5.0
Average 6.8410.52 4.4710.15 1.2410.03 27.47%2.87 94.513.04 2.311.86
Surin SU-1 6.67 4.42 1.15 24.30 76.5 2.0
SU-2 6.31 4.24 1.29 25.74 81.0 4.0
SU-4 6.22 4.35 1.10 21.73 76.0 0.5
SU-5 7.01 4.59 1.32 31.04 89.0 3.0
SU-10 6.87 4.63 1.23 27.46 91.5 2.0
Average 6.6210.34 4.45%0.16 1.2210.09 26.0513.49 82.8%7.13 2.311.30
Mahasarakam  MH-2 6.46 4.30 1.27 26.12 88.5 4.5
MH-5 6.51 4.32 1.21 24.05 94.0 1.0
MH-9 5.88 3.85 1.08 19.54 42.5 6.0
MH-10 5.91 3.88 1.16 19.72 86.5 4.0
MH-14 7.04 4.57 1.31 30.47 62.0 18.0
Average 6.3610.48 4.18%0.31 1.2110.09 23.98+4.60 74.7121.80 6.716.57
Sakonnakorn SN-1 6.05 4.31 1.29 24.35 82.0 10.5
SN-4 5.81 4.32 1.28 23.42 92.5 4.0
SN-5 6.49 4.12 1.16 22.71 83.5 5.0
SN-17 6.52 4.18 1.18 23.48 83.0 3.0
SN-9 6.57 4.12 1.23 24.27 88.5 2.5
Average 6.2970.34 4.21F0.10 1.2310.06 23.6510.68 85.914.46 5.013.22
Overall Average 6.5310.25 4.3310.15 1.2310.01 25.2971.80 84.518.18 4.112.16

TumsmenudunusnnmaNUszansasiamuue (12 seninazeawan (AN
AN WazAMNWIN) RidainminuanEe wuhemuemasndaivssansmuwlumsesing
ﬁmﬁnwmmﬁmgwiw ANNATN wazANNWINTBUNAATUNN ) wraa Toaiimaulszansunasa
fuauaIeNNEIBLNE At minTaLNE A AU 64%, 63%, 55% War 53% FIVSULNAN
NIUNBIFIEYS FIUNT AMAIMN UazaNauAT MNAIGU (Table 2) athalsAamuanuenazih
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winzawade  Fuseansamlumsadueaninenseundansgeiuulsuandniuly  Jufuao
mwwaqmﬁﬂwzgﬂut,wiazﬁu (Table 2)

Table 2. Coefficient of determination (%) of seed size on seed weight, and seed length and seed

weight on seed germination

Coefficient of determination (%)

Source Tree No. Length- Width- Thickness- Length- Weight-
weight weight weight germination germination
Saraburi MU-6 62.14 49.52 25.71 32.84 45.60
MU-7 58.28 45.55 21.81 87.68 41.53
MU-10 59.18 57.92 22.16 15.84 20.30
MU-12 59.56 57.50 32.04 0.83 36.74
MU-14 82.76 71.53 6.50 79.37 95.41
Average 64.38 56.40 21.64 43.31 47.92
Surin SU-1 70.54 66.01 65.69 90.95 89.83
SU-2 57.76 50.71 23.25 85.40 72.58
SU-4 39.61 55.68 18.35 91.18 84.39
SU-56 74.41 62.07 45.79 4.94 9.90
SU-10 71.56 67.44 39.07 5.22 9.46
Average 62.78 60.38 38.43 55.54 53.23
Mahasarakam MH-2 53.67 44.01 16.39 55.79 34.91
MH-5 57.27 49.85 16.36 91.88 33.06
MH-9 68.18 64.46 47.80 6.37 10.42
MH-10 49.80 52.67 20.51 7.94 10.60
MH-14 47.74 54.83 12.41 26.69 1.36
Average 55.33 53.16 22.69 37.73 18.07
Sakonnakorn SN-1 45.74 58.73 20.03 11.52 15.70
SN-4 54.03 48.17 36.97 80.85 46.67
SN-56 56.82 40.95 45.67 57.77 93.09
SN-7 69.61 56.92 41.06 0.42 0.02
SN-9 40.83 33.93 21.29 38.10 0.03
Average 53.41 47.74 33.00 37.73 31.10
Overall Average 58.97 54.42 28.94 43.58 37.58
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v a < o < vy adq 1 =
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Figure 1. Proportion (%) of light brown coat seeds and dark brown coat seeds of D.

cochinchinensis of five individual trees from four seed sources.
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Figure 2. Comparison of total germination between light and dark colour coat seeds of five

individual trees from four sources.
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saulimgeniuudedinmaun (Figure 2) 79 Unu uazamz (2542) lansnunamsnaasaliy
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Wenny wennil Saiisenumsanmnnuliaiiodu g flenanmsneasluwinusadennu Mahdi
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(1986) WUNLNEA Santalum album NiFUAUTUNEANFNUANNEITINILAzBN AANIILNEAEM
FulundaniagluszeasWne Srimathi et al. (1991) WU L&A Acacia mellifera Nifidden fianw

wAUBZANNUIUNGNNT waadihmasndaviadinms ussiudenumsd@nuuee Etejere
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Tosusgumwrasandonzgaiy 4 Fuguamw  wuhuemsienzdianuulsunuuuuasma
2895 BUAANNIBNYBINED HANNUANENNUBENITTEF AENNITEUINEN B TNHUNIN
MEMWMNATUNEANNMWLENFLSTULUUAN 9 Serinuras wazUdunus wazanmsiSauiiau
AmdzrpILaaznIaue uaaliiuimdaly class 1 femdslasidudenusangsigazamn

v < . P = = v & U < o a < S s
unaaNan (Figure 3) WallSauifisussninguammn wuhwdaly cass 1 iawdaasiaud
mwmaﬂgqﬁqﬂ (99.4%) 09893 Y class 1T (73.1%) class 11T (8.1%) wae class IV (0.6%)
muaau agalsimuasizudanieenly class 11 F0NNUANGNAUNINITHINURSIEIYS

' < I < s o L w
(92.5%) WazUaNNMEANIANN (55.0%) Fanaduwasnannenuueusaandanuanaanuly
luudazuvas Tasmwzly class 11 Fundedenudomadnidss TunsdiiimnlSsuiisuan
unasiilaiwmaaind@nwm  anananlanwdennuraeaszy3iaINUINgNEe  wasNEaan
uasInasMIiaNNuiNmge Jlikadaandasnumsdnmunauazinuingeunia uas

Vv

mafnwkazasdasldaniumdaniiseanumansaluman fleneasslinauvihil
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Figure 3. Comparison of total germination among four quality classes from four seed sources.

Means followed by the same letter(s) were not significantly different at the 0.05 confidence level

determined by Duncan’s multiple range test.
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TumslsziiugaumwaaswdanzgalasiSongisd  wuhaansathindssgndlddmiums
nagaunuutmuldagniivssanimulasinsananmswainmamemwmeluade agnlsh
mumsdesamwassdailimnsotsudiuldnnmwenssd Fuhlilduamsisuiuuand
fulvluudazunas snarilinadildnaanuwsiug Taswmwzagadafumdanzgaly class I 90
wamsAnwnil ananludasduldisenmsdmmnsaihinlissiuenuiizinseaudouuuise
ula e NAUTEANEMNNANINIDAUNINATTIUNNTUMNNUATN BN TAINNNMENM WY BN
wdanzgaly class I ldgndas uennnildsldfimsinismaenastinlilszfiuanuidiowsa
ﬁ"umﬁﬂﬁ’uﬁ:"lﬁﬂ"nLw%auﬁﬂwmﬂ%ﬁﬂ (Boonchaleo, 1986; Chaichanasuwat et al., 1990; Kobmoo
et al., 1990b; Liengsiri et al., 1990; Saelim et al., 1996)

magaiaandaliutussuusniiiedulustiumsensaande  Tasanuduazdlum
TiRanssumasauladiingy fimsdesaaaaims uazdeushearmsiiivazanaglumiaanld
Tuzuiumsenzaandn (Mayer and Poljakoff-Mayber, 1982) HiJadeena #ilBnENanas e
magathuauude léud masaxliihduhulduessdeniuude enudutunanh aamgf uas
Huiitnuesadenaudatuih Judu (1dund, 2523) Mnmsanswuhiiauuaneeagai
Haddnmeadd saaasifudmsgaihuasndaduinsuundennundsgiuns Fehnhunas
au @nvaeluing 9 Faluusniiiiy (Figure 4) Tagns 4 unasiistuuumsgaihuasadadiy
wuuidindu 9sdund (2523) nanh magahrasmdaminsoutiveanldifiy 3 w8 uazan
Figure 4 nnsouigiuuumsgamzasadaowsgeaanldiily 3 ssezdudendu Ao svosii 1 ag
Tuzhe 24 Hlaswsnasmagetn winsgmihagenaduasnneazsmslvafiu ssozi 2 agly
41 24-48 #luwasmagain mgaihasAaudeesdl  worlussesi 3 agludandsnn 48
Flusmaamagaih wuhiwdeasgaiiunniuilasmnudaguriumsen wasnnmatuiin
Somnmaenzaenn washnudaisannnlunn g da0m 3 il vasmagaduh ieiFeu
Wauseneuraandn luusasienm aauansly Figure 5 T Wi aedsns Gueenas
PnNAuaIETE fBund wesanauns Hemuuandnduiosainn loseglugi 39-42 il
whily ansfidennunaamnanseu Tfomas 48 #alae wasan Table 1 wuihwdannuwaail
fianwseniadsUsznm 75% daFsuifisuiuunaedu ) faslinnueengede 83-95%  uan
nnildlenBruiisulasifudseshnumdaivennanimuandsgadutiifiunm 72 Flus wy
Hudennundamansmuiiasifudsasinnuadaivannaniuaiiies 569 whiiu Tusasd
wiamnuvasaszyd giung uazanouns duefuduesinnuwieitenninuiiu 92e, 86%
wor 83% ewaeu Tasmliudrdanmuenussesifudanusanainsmanlfiuands
anuudusmaandald daiunnuamaneaasil SeenananldhwdennundaszyEiomuuds
WHgEe Barindennuraamnasmadianuuiusige Rasaadastumsdnmiug fou

ATatT
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Figure 4. Relative water imbibition of D. cochinchinensis seeds from four seed sources.
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Figure 5. The average time of the first root protrusion (hrs.) and total protruded root percentages
(A), and number of root protrusion during the imbibition process (B) of D.

cochinchinensis from four seed sources.
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a va < J a1 Ao U 1Ty
naxamsufidaawaanaumnzlasiden g fldaanuainsalumsan wuhldfiens
waNENN Ul UNNEEHYDUBSIBUA A NINDNNINNATEVTNNTALNUAYDING 4 UWad (Table 3) wa
Hanuuananeelitadnndsluneadfvesdnnmsen (R-50) (Table 4) WUINMITIAR?
< o UMY a & % ' o < o v o
waalesgiunszmunnedalizianenuihunanniaasmunauiwde llun: dmldwdennnn

uvsNdaisaMenings  razfiwdenounssumansmy  iasuwdefiguvail  40°C

[ J

dq’ [ Id & v o < o v = 1 ac
ANNTUFNNNSUSEan 100% Wuszezie 48 Hluenawthwdaldiwne Jaasimsaendniiig
v A s & v o IR v @ aa = v < v g
FRUNAAENNRY (0.5 1) weliuaneanuluneads wazazdiulanwdennurasiivanain
M3lEIsNMsUHURdamaaTiAaUINTUULNAUWNES (MILNDIYWNES wazMITARINEN) il
80IMMNBNUALUBTBURANINBNANUEY EINUTIUBSBURANINENNBNAYBININI AN
Mege Wansuiisuiuuvasdu e (Figure 6) Mnmsdnmiugasliiiun widansgad
maduagiuaanagihiazmsdaiiadeasiliindurhulaheiu Wwdmtumsdnwimdanie
a o & v a £ s W v % ¢ . o a
Wennutivasruz waz Fadnd (2532) waswdanuglithwesaud Leguminosae Bnwanaxiia
(Kobmoo et al., 1990a) amuzimsdnmmslimeilassargdanuwdanuglithwanesiiowu
Winauwae lussasdulombiwdaianueninniy  Fawuluwdaliitdey (Melia azedarach)
(Boonchaleo, 1986) Quercus nigra (Blanche et al., 1990) Picea sitchensis (Chaisurisri et al.,

1993) Picea glauca 4o Pinus contorta (Wang, 1998) Wudu

Table 3. Mean total germination (%) and standard deviation of D. cochinchinensis from four seed

sources as affected by various seed pretreatments

Treatment Total germination (%) *
Saraburi Surin Mahasarakam Sakonnakorn
(ns) (ns) (ns) (ns)

Control 90.516.61 84.015.89 78.0%2.83 89.012.00
Pre-imbibition (6 hrs.) 95.013.46 89.511.91 79.514.73 92.5%7.55
Pre-imbibition (12 hrs.) 92.01+2.31 83.514.43 79.5+7.19 91.51+8.06
Pre-imbibition (18 hrs.) 89.016.83 85.516.61 79.0%7.75 89.516.61
Pre-imbibition (24 hrs.) 92.513.79 80.012.83 81.513.00 89.516.61
Pre-imbibition (30 hrs.) 94.5+2.52 92.01+4.32 82.513.42 91.01+2.00
Pre-imbibition (36 hrs.) 94.014.32 83.515.97 81.018.87 91.01+2.58
Pre-imbibition (42 hrs.) 89.0%5.29 81.513.79 80.518.23 95.012.58
Pre-imbibition (48 hrs.) 95.515.26 84.01+3.65 80.516.19 92.515.00
Incubation (1 day) 92.51+1.91 87.014.16 76.019.09 87.015.29
Incubation (2 days) 94.013.65 83.517.72 72.513.00 88.011.63
Scarification 93.013.83 88.014.32 74.015.89 88.517.19

e

Brackets indicated results of ANOVA among treatments of the same seed source:

(ns): non significant.
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1
a ol

mnmiﬁﬂ‘mqmw{]wﬁdammmmsfﬂumsaan wuimﬂaququﬁﬁmasimﬂa‘ﬁ%wf
aNanTaINAa luLdazuvias lduaneenulumeadd aselsfony WatlSausussunaunas
< ' < ' o o P a P
WA WU LEANAUNEIETEYS NLﬂasmummwmangaqm’lunﬂaququu (Table 5) Veueh

H
~

manzwdafigamaiiosil 30°C wazgampiiady 30/25°C Tidanmuendnhmawsudai
amwanmniivas FawuhaumpivaslurasGenzaniaduiegemm aglugn 21-25°C
Fadauteduazlimnzandamsennnuaunionzgs  wozwdaliluadaudnuamesio
(Liengsiri, 1987; Leadem et al., 1995; Welgas—Briz, 1995) ﬁqﬁwaiﬁ'mﬁmwzgqﬁﬁmmﬂamﬁ

sanmueniaautng  Weswlsaufisunumsnzdengamgiiesil 30°C  uazgamaiaauy

v
o v A

30/25°C (Table 6) laswdannuvasaszyEiisonmeuandiigafigamgiiaed 30°C (1.9 u)
warwuhaamgiifimnsandemasenuaundonseeagivsana 30°C agalsfmusgamaii
wisnzanazuaneanulyluliudazsiio w%aﬁﬁﬁLﬁmﬁuLLdﬁé’ﬂumzﬁuqﬂﬁuﬁdNﬁ’u (Wareing,
1969) wazANNIMIWN289NE (Mayer and Poljakoff-Mayber,1982)

Table 4. Mean germination rate; R-50 (days) and standard deviation of D. cochinchinensis from

four seed sources as affected by various seed pretreatments

Treatment Germination rate (days) *

Saraburi Surin Mahasarakam Sakonnakorn
Control 8.0"10.62 7.9°%0.41 5.3"%0.32 6.7°t0.80
Pre-imbibition (6 hrs.) 8.3"10.72 8.8"10.46 5.9°10.44 6.7°10.43
Pre-imbibition (12 hrs.) 8.0°10.25 8.1""+0.14 5.8"10.67 7.7°%0.16
Pre-imbibition (18 hrs.) 8.0°10.29 7.8"10.49 5.5"10.53 6.910.40
Pre-imbibition (24 hrs.) 8.6"10.47 8.9°10.61 5.5"+1.18 7.6"10.28
Pre-imbibition (30 hrs.) 8.2°10.12 8.5"%0.51 6.0°t0.21 6.9"+0.74
Pre-imbibition (36 hrs.) 8.3°1+0.12 8.5"°1+0.33 4.8"+1.00 7.6"10.31
Pre-imbibition (42 hrs.) 7.1"%0.64 7.9%10.34 4.6"'1+0.71 5.1°1t0.28
Pre-imbibition (48 hrs.) 7.0°%0.62 7.5%%0.44 4.4°%0.48 6.0°10.13
Incubation (1 day) 6.5"10.44 7.0°t0.29 4.5""1+0.18 4.4%0.44
Incubation (2 days) 4.71%0.17 6.11t0.48 3.2°10.59 3.7%1+0.42
Scarification 3.1'*1.03 4.2*40.20 3.7"%0.31 3.4°10.68

Brackets indicated results of ANOVA among treatments of the same seed source:

( **): significant difference at the 0.01 confidence level.

Means followed by the same letter within column were not significantly different at the 0.05 confidence

level determined by Duncan’s multiple range test.

160



[4 v
%4

SIMIUMTANNNIININUINEGT ATIN 7 Proceedings of the 7" Silvicultural Seminar

Table 5. Mean total germination (%) and standard deviation of D. cochinchinensis from four seed

sources under different temperature regimes

Temperature regimes Total germination (%)

Saraburi Surin Mahasarakam Sakonnakorn

(ns) ' (ns) (ns) (ns)
Constant 30°C  <**> > 85.5"+9.57 84.0°110.46 54.0"17.48 60.5"16.61
30°C/25°C <HE> 86.0"18.49 73.0"16.00 54.5°113.50 68.019.93
Ambient <HE> 90.0't3.65 78.5"£1.00 58.0°%5.66 61.517.72
Average 87.212.47 78.515.50 55.512.18 63.314.07

! () indicated results of ANOVA among temperatures of the same seed source:

(ns): non significant.

< > indicated results of ANOVA among seed sources at each temperature :
<**>: significant difference at the 0.01 confidence level.

Means followed by the same letter within row were not significantly different at the 0.05 confidence level

determined by Duncan’s multiple range test.

Table 6. Mean germination rate; R-50 (days) and standard deviation of D. cochinchinensis from

four seed sources under different temperature regimes

Temperature regimes Germination rate (days)

Saraburi Surin Mahasarakam Sakonnakorn
Constant 30°C 1.9"t0.21 3.4"%0.18 3.7°%0.16 3.0't0.26
30°C/25°C 2.8'10.31 3.6'10.17 3.7"+0.19 2.3"10.28
Ambient 3.2°10.34 4.6'10.12 4.3'10.29 3.4'10.13
Average 2.610.67 3.9710.64 3.9710.35 2.910.56

Brackets indicated results of ANOVA among temperatures of the same seed source:
( **): significant difference at the 0.01 confidence level.

Means followed by the same letter within column were not significantly different at the 0.05 confidence level

determined by Duncan’s multiple range test.
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Figure 6. Comparisons of total germination percentage (A) and abnormal germinant percentage
(B) of D. cochinchinensis from four seed sources under the same treatment and

temperature conditions after 2 months and 5 months in ambient storage.
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