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Floral biology, Breeding Technique of Dalbergia cochinchinensis Pierre

Phuangphan Yongrattana, Suwan Tangmitcharoen, Pathum Boonarutee, Benjarat Prompen and Prapan Pukittayacamee

Abstract

This study was conducted in the central forest tree seed centre at Muak-lek, Saraburi province
from October 2009 to September 2012. The results revealed that Dalbergia cochinchinensis
Pierre flowers were of complete structure comprising calyx, corolla, androecium and gynoecium.
The development of Inflorescence from floral bud stage to blooming stage took approximately 1
month. The development of fruit from flower with Initial pod developed to maturity took
approximately eight months. An inflorescence generally contained an average of 256.09
flowers, composed of 33.45 groups containing 7.66 flowers each group. The majority (99%) of
pod had 1-4 seeds, only 1 % of pod had seedless. The approximately receptive period between
05.00-11.00. Reproductive success rate was considered low (0.05). Percent of each control
pollination, open pollination, self pollination and cross pollination success approximately 6.01,

5.68 and 4.12 respectively.

Keywords: Floral biology, Dalbergia cochinchinensis Pierre, Breeding systems, Pollinator,

Control pollination
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Figure 1: Photograph of inflorescence stage (1) Floral bud (2). Branching inflorescence and
flower group separated (3) White petal emergence and some flower start opening

(4) Flower blooming and initial fruiting
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Figure 2: Flowering phenology of Dalbergia cochinchinensis Pierre, by inflorescence stage mean
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Figure 3: Inflorescence length mean of Dalbergia cochinchinensis Pierre
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Figure 4: Time from young flower (white close flower), bloom flower, fall flower to young fruit
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Table 1:  Minimum Maximum and Mean value of Inflorescence length Number of

inflorescence branches Number of flower group and Number of flower per inflorescence

Min. Max. Mean Standard error
Inflorescence length (cm.) 4.8 21 14.76 1.49
Number of inflorescence branches 5.0 12 8.00 0.65
Number of flower group 6.0 62 33.45 4.20
Number of flower 62.0 562 256.09 49.11

Average of flower/flower group = 256.09/33.45 = 7.66



Table 2: Pair sample correlation between Inflorescence length  Number of inflorescence branches

Number of flower group and Number of flower /Inflorescence

Pair sample correlation Correlation Significant
Inflorescence length x Number of inflorescence branches 0.484 0.132
Inflorescence length x Number of flower group 0.777%* 0.005
Inflorescence length x Number of flower 0.804** 0.003
Number of inflorescence branches x Number of flower group 0.733* 0.010
Number of inflorescence branches x Number of flower 0.595 0.053
Number of flower group x Number of flower 0.902** 0.000

* Correlation is significant at the 0.005 level ** Correlation is significant at the 0.001 level (2-tailed)

Figure 5: Diagram of flower arrangement of Dalbergia cochinchinensis Pierre. An individual

inflorescence generally contained 5-12 inflorescence branches 6-62 groups of flowers (amow)

Figure 6: Infructescence stage (1) Flower with Initial pod developed (2) Pod without flower

(3) Seed emergence 4) Deep green pod 5) Pod color change from deep green to

brown and 6) Total brown pod
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Figure 7:  Fruiting phenology of Dalbergia cochinchinensis Pierre, by inflorescence stage mean
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Figure 8: Cycle of Dalbergia cochinchinensis Pierre phenology
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Figure 9: (1)Scanning electron microscope — SEM and (2) Diagram of flower structure
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Figure 10 : Dalbergia cochinchinensis Pierre. Gynoedum structure (1) Scanning electron microscope and

(2) Diagram of ovary consisting of 1-6 ovule (3) Diagram of ovary cross section



Dehiscence anther
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Figure 11: Dabergia cochinchinensis Pierre. Androecium structure (1)Scanning electron microscope and

(2) Diagram of dehiscence anther, close anther and stigma with pollen grain
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Filament *
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Figure 12: Reproductive part (1) Digital stereo microscope of reproductive organ and

(2) Scanning electron microscope of pollen and pollen tube on stigma



Table 3: Mean of close flower and mature flower length and width of Dalbergia cochinchinensis Pierre

Close flower (mm.) Mature flower (mm.)
free length  Std.error width Std.error length Std.error  width ~ Std.error
1 3.77 0.09 1.99 0.06 5.45 0.15 2.75 0.13
2 3.67 0.12 1.98 0.03 5.48 0.21 2.49 0.11
3 3.85 0.08 2.08 0.05 5.41 0.24 2.62 0.18
Mean  3.74 0.06 2.00 0.03 5.45 0.10 2.62 0.08

Table 4: Mean number of pollen per anther number of pollen per flower and number of ovule per ovary

Tree N Pollen/anther Standard error Pollen/flower Standard error Ovule/ovary Standard error

1 50 288.60 15.066 2886.00 150.664 2.50 0.082
4 50 448.88 15.532 4488.80 155.320 3.98 0.109
5 50 437.66 15.427 4376.60 154.267 3.62 0.110
6 50 368.38 21.049 3683.80 210.487 3.38 0.103
Mean 200 385.88 9.559 3858.80 95.590 3.37 0.0c4

Table 5: Correlation between Number of pollen/ anther number of pollen/flower and

number of ovule per ovary (Anther per flower = 10 anther)

Correlation Significant
Number of pollen/anther x number of ovule/ovary 0.210** 0.003
Number of pollen/flower x number of ovule/ovary 0.210** 0.003

Correlation is significant at the 0.01 level (2-tailed)
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Figure 13: Diagram of Dalbergia cochinchinensis Pierre. pod (1) Pod structure (2) Pod Cross section

(3) Seed arrangement in pod (consisting of 1-4 seed)
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Figure 14: Photograph and Diagram of Dalbergia cochinchinensis Piee. seed structure

Table 6: Number of seed per fruit percent of Dalbergia cochinchinensis Pierre

Number of seed Number of fruit Percent
0 4 1.00
1 240 60.00
2 13 28.25
3 35 8.75
4 8 2.00




Table 7: Percent of 6 characters of Dalbergia cochinchinensis Pierre seed from 400 pods

Seed/pod Pod Seed character* (number of seed)
Rep. Pod Mean Std.error  with seed without seed 1 2 3 4 5 6
1 100 176 0.078 99 1 107 13 23 0 12 21
2 100 1.48 0.070 100 0 90 5 32 1 6 14
3 100 143 0.078 99 1 86 6 25 2 16 8
4 100 136 0.069 98 2 88 4 32 4 6 2
Total 400 1.51 0.038 396 4 371 28 112 7 40 45
Percent 99.00 1.00 6153 4.64 1857 116 6.63 7.46

*1 good seed, 2 black seed, 3 insect damage, 4 black and insect damage, 5 empty seed, 6 natural brecking seed

Figure 15: Cross pollination method, (1) suitable mature flower for emasculation - ovary tree
(2) Emasculation and flower after emasculated (3) Suitable open flower for pollinate pollen
(4) Pollinating (5) Covering inflorescence after pollinated (6) Disoovering after pollinated 7 days

N19AIUANNTIFNEN (Control pollination)

¥
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' af v o o Ay ) ) o |
fngLaneINsITNEIR naanud s unasiovas 6.011143 agusagedmiunannasiounsn
vlinanne ugefeaiulinanindnsandniooas 5.68 T 2.14 uazAsnisdaunassiaf
maausinaswAis dnuarndSanasdosar 4.12 $1.03 FessHTANLANA19INg

a8# (Figure 15, Table 8)



Table 8: Mean of percent control pollination type success after 6 weeks pollinated

Control pollination type Number of inflorescence Mean Standard error
Open pollination 30 ©6.01 1.43
Self pollination 30 5.68 2.14
Cross pollination 55 412 1.03
Total 115 5.02 0.83

Table 9: Correlation between emasculated time number of control flower Fruit and seed

Correlation Significant
Emasculated time x Fruit -0.500 0.731
Emasculated time x Seed 0.237 0.101
Control flower x Fruit 0.471%* 0.001
Control flower x Seed 0.166 0.253
Fruit x Seed 0.505** 0.000

Correlation is significant at the 0.01 level (2-tailed)
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#2912 IRNISHALNFSHAE (Emasculated time)
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Y o/ o
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U

dndanassiafnangseineinisinilnne f Giflacuuansned 95% (0.731) (Table 9)

°zh\1mmﬁmmzﬂu?umsnﬂuﬁ'ué: (Receptive period)

\fiugagnsnaniugaaaaisingg uioursnadsiengiuazAIEA LS (Formalin -
Acetic acid — Alcohol, FAA 50% alcohol) (Johansen, 1940) &nm3usingasianiimsnzasiunig
KaNNAsuAN [UAnEFaenAasganIsmiBiannIanuuUawn (Scanning electron microscope
~ SEM) wudndasnanfifisindesndonsuazaniany aglugag 05.00 -11.00 u. Seafindae

s aN W95 UAzeBILITY WEBN1THANGN (Figure 16)

Figure 16: Receptive period 1) 05.00 am., nectar beginning 2) 11.00 am., a lot of nectar
3) 17.00 pm., pollen germinated 4) 26 hours, top of stigma will closed
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Table 10: Dalbergia cochinchinensis Pierre reproductive success

Flowers/ Fruits/ ovules/  seeds/ Reproductive
Tree Fr/Fi S/0
inflorescence (Fi) inflorescence (Fr) flower (O) fruit (S) Success
1 57.94 10.81 0.19 2.50 110 0.44 0.08
5 29.50 1.00 0.03 3.62 2.25 0.62 0.02
Mean 43.72 5.90 0.1 3.06 3.06 0.53 0.05
Standard error 14.22 4.90 0.08 0.56 0.58 0.09 0.03
Variance 404.42 48.12 0.013 0.63 0.66 0.016 0.002

Table 11: Fertilization success after 7 days Dalbergia cochinchinensis Pierre flower blooming

Inflorescence  Number of bloom flower

Number of fruit set

Fertilization success (%)

1 256 191 74.61
2 46 29 63.04
3 64 20 31.25
4 212 154 72.64
5 430 251 58.37
6 12 3 25.00
7 91 22 2418
8 69 29 42.03
9 373 41 10.99
10 133 102 76.69
Mean 168+45.62 84.2+£27.20 47.88
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