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Silvicultural Techniques for Improving Production of

Dalbergia cochinchinensis Plantation
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ABSTRACT

Forest tree plantation management needs silvicultural techniques to increase yield production
which involve in planting site and environmental climate surrounding including species knowledge. For
Dalbergia cochinchinensis, lack of knowledge, species understanding and technology transfer need to
be developed for further studies in depth. This studies were been done on seed type for sowing in
nursery, vegetative propagations, plant tissue culture development and growth of trees in relation
with spacing and fertilizer. The results showed that seed with yellow seed coat at full maturity was
the best for sowing in nursery. The germination percentage reached 94-95% without any
pretreatment and rate of germination at 14 days was 80%. For the studies of vegetative
propagations, cutting and grafting techniques were appropriated for D. cochinchinensis. However,
percentage of rooting still low even using growth hormones still got 30.55%. On the other hand,
grafting technique was better; propagation of candidate selected trees from 6 sources gave survival
percentage around 86-100%. Thus it should be used grafting technique for establishment of clonal
seed orchard of the species in order to conserve good genetic bases and produce seeds for economic
plantation in the future. Plant tissue culture techniques of D. cochinchinensis were developed on
tissues selection, surface sterilization, shoot induction and elongation and root induction processes.

However, nursing stage needs to be developed more. The results of spacing and fertilizers on plant

Keywords: Dalbergia cochinchinensis, seeds, rooted cutting, grafting, tissue culture, spacing trials



growth showed that both factors were significant differences. The appropriate spacing distances for
planting D. cochinchinensis were 3x3 and 4x4 meters. However, it should be more studied on plant
form, production increases with cleaning and pruning techniques and the amount of fertilizers.
induction and elongation and root induction processes. However, nursing stage needs to be developed
more. The results of spacing and fertilizers on plant growth showed that both factors were significant
differences. The appropriate spacing distances for planting D. cochinchinensis were 3x3 and 4x4
meters. However, it should be more studied on plant form, production increases with cleaning and

pruning techniques and the amont of fertilizers.
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Table 1. Percent total germination of D. cochinchinensis seeds with various pretreatments after

sowing 14 and 28 days.

% germinationof with various seedcoat colors

Pretreatment Yellow Brown Black
14 days 28 days 14 days 28 days 14 days 28 days

Control 80.00 94.50 38.75 60.00 1.50 5.50
Scarification 73.00 78.75 43.25 43.25 0.50 0.50
Soaked in water 12 hr. 70.50 90.75 40.00 58.00 7.25 8.00
Soaked in water 24 hr. 54.75 85.25 33.00 62.50 10.00 13.00
Soaked in water 24 hr. 79.75 85.25 49.00 53.00 3.75 3.75
Soaked in hot water leave 74.50 94.50 52.50 55.50 0.25 0.50
cool 12 hr.

Soaked in hot water leave 74.75 91.50 40.50 42.50 4.50 5.50
cool 24 hr.

Soaked in hot water leave 52.00 52.00 5.25 7.50 1.75 1.75

cool 48 hr.
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Figure 1 Shoot rejuvenation from injured root and big branches of D. cochinchinensis

New shoots from New shoots from big




Figure 2 Technique for rooted cutting of D. cochinchinensis
Dip in growth hormone and place in
Young shoots bloocks

Soak in fungicide solution
e
| _

) . Ready for nursing in plastic bags Nurse under mis-spray condition
Rooted cutting seedling
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Table 2. Analysis of variance of branch position and hormone of D. cochinchinensis rooted cutting.

Source of variation d.f. S.S. m.s. V.r. F pr.
Replication 2 736 368 2.63
Branch 2 1346.4 673.2 4.80 0.019
Hormone 3 1321.1 440.4 3.14 0.046
Branch.Hormone 6 2279.6 379.7 2.7 0.040
Residual 22 3083.9 140.2

Total 35 8767




Table 3. Percent of rooting of different shoot positions and hormones.

Hormone

Shoot position
control  Seradix IBA 300 ppm IBA 500 ppm

Base 1.1 194 29.2 36.1
Intermediate 15.3 51.4 45.8 30.6
Top 25.0 25.0 20.8 16.7
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Figure 3 Technque for grafting D. cochinchinensis

Stock preparation Stock operation

Scion preparation

Seedling from grafting technique Grafting between scion and stock
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Table 4. Survival percentage of grafting seedlings from various sources.

Sources No of plus % survival
trees

Kao-eto Nat. For. Res., Prachinburi Prov. 11 100
Donglan plantation, Khonkaen Prov. 1 94.45+6.53
Chamkaen plantation, Khonkaen Prov. 10 99.30+2.21
Silvic. For. Res. Stat., Pitsanulok Prov. 5 98.60+3.13
Moosi Silvic. For. Res. Stat., Nakhonratchasima 10 86.80£11.59
Prov

Saithong Silvic. For. Res. Stat., 6 86.67+11.74

Prachuapkhirikhan Prov.
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Table 5 Percent of contamination, tissue death and successful of sterilization after 7-day culture.

Expt. Hiter conc. (%) Time No. of contamination Death (%) Successful (%)
(min) tissue (%)
1 10 50 10 2 88
2 5 15 50 16 32 52
3 20 50 8 50 42
4 10 50 10 36 54
5 10 15 50 0 100 0
6 20 50 0 100 0

¥
3.2 NSNARBITNHITRAIR LA ALAALAZLARAN

NAIFINNITRNTDNRI2ITUAIUAY INN1TFALSS IR RDIRN Iy fudafilsenaudaasaidng

¥

sifUResUsamTgRs MS Aflaslu BAP flssduannadindi 0, 20 uaz 30 mil HAsINA1SANKA
wud finisutiausinuuaiidaussfasgelazanns 30% hignsamiaiitdeesle daimde
dafinnstnibiinaimunia B ioalasinm 4 §lavi Unngdt emmiagas Ms Al
a05lun BAP naNfisziummidisngiss 20 mil wunisWasnassminsusngenxnfiga Andu 95%
danluamnsgns MS Aflzasluu BAP nanfisziuanaidindiu 30 mil avtsngniaimmnansmndng
75% daugnannns MS Al Tazasluu BAP wudn Snnsimmnandng 71% (Toble 6)
fadanadnUsznisasenniagaa MS Afleslau BAP nanfiszdumanadndn 30 mil 9z
Faunaiindn doufleginenmseznaiediudnanndiifizeslun 20 mi Wegmidesenidmanimm

(Figure 4)



Table 6 Percenr of shoot induction with MS media and hormones within 3-4 weeks

%shoot
Media+hormone No of tissue contamination successful
elongation
MS 20 13 5 71
MS + BAP 20 ml/l 30 1 18 95
MS + BAP 30 ml/l 30 10 15 75

3.3 nsneaastnin ianisiinsaaasean (Shoot elongation)

ISR maARsInsindaressanuaslinzes Tugnanmis Ms Aflaasluu BAP 20
mi/l LagLFN GAs FazsuaaEing 0.5 mif Lﬂ%ﬂ‘uLﬁﬂuﬁ’wmﬁLW’]:L@%ﬂxﬁuumWﬁqmLﬁmﬁu Lol
Tifidaunanees GA; nudn ﬂ@ﬂﬁmﬂ:ﬁmuummiqm Ms it GAs Nﬂmgjﬁmﬁﬁméﬂﬁﬁﬁd
87.50% WanBauiteudueaniilifl 6A; naxeglunmiagaaifieadiu Affes 20% (Figure 4 uas

Table 7)

Table 7 Percent of shoot elongation with MS media and hormones within 6 weeks.

%shoot
Media+hormone No of tissue contamination  successful
elongation
MS + BAP 20 ml/I 20 5 3 20
MS + BAP 20 mi/l + GA3 0.5 20 4 14 87.50

mi/|

3.4 ANSNARBITNHITWEINIHLAASIN (Root induction)

nnanaassinsinifinsneeseaniilFainnisnaassininiiiaseen  Tnanissausoen
quzmummﬁﬁﬁﬁﬁﬁﬂfﬂL?iymuumwﬁqm MS ﬁlﬁm@ﬂmmmummﬁﬁyLﬁuTmﬁﬁ:mwmﬂ
B9y THun BA uay NAA Tnel¥szsuaasdininansgadluu 7 2 mil wazn1snaniuszdneenslumg
IBA FUNAA Fiszsupanudisdnedngas 1 mil wodn nnetu 6 dad nnssminiAnsnenngen
W:%ﬁugmmmﬁﬁﬁmﬁwmﬁmwcmﬂ@ﬂuu IBA i1 NAA Aisedumanuidinduafingy 1 miyl Tads

43% (Table 8)
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Table 8 Percent root induction with Ms and hormone within 6 weeks.

%shoot
Media+hormone No of tissue contamination successful
elongation
MS + IBA 2 ml/l 32 4 4 14

MS + IBATml/l + NAA 1T ml/l 59 12 20 43




Figure 4 Tissue culture technique of D. cochinchinensis

Tissue sterilization

Good sterilization Bad sterilization showing funai

Shoot induction

MS + BAP 20 ml/l MS + BAP 30 ml/l




Figure 4 Tissue culture technique of D. cochinchinensis (cont.)

Shoot elongation technique

MS + BAP 20 ml/l MS + BAP 20 ml/l + GA3 0.5 ml/I

Root induction

MS + IBA 2 ml/I MS + IBA 1 ml/l + NAA 1 ml/l
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Table 9 ANOVA of diameter growth at sail level of D. cochinchinensis within 4 years

SOV d.f. S.S. m.s. V.T. F pr.
Replication 3 27.91 9.30 18.28
Spacing 5 11.34 2.27 4.46 <.001
Fertilizer 1 128.65 128.65 252.85 <.001
Time 4 3151.45 787.86 1548.50 <.001
Spacing.Fertilizer 5 6.67 1.33 2.62 0.026
Spacing,Time 20 15.73 0.79 1.55 0.071
Fertilizer.Time 4 56.31 14.08 27.67 <.001
S.F.T 20 11.54 0.58 1.13 0.319
Residual 177 90.06 0.51 4.18
Total 1898 3196.48
Table 10 ANOVA of height growth of D. cochinchinensis within 4 years.

Sov d.f. S.S. m.s. V.T. F pr.
Replication 3 44.25 14.75 69.86
Spacing 5 2.68 0.54 2.54 0.030
Fertilizer 1 207.03 207.03 980.45 <.001
Time 4 1581.12 395.28 1871.98 <.001
Spacing.Fertilizer 5 1.46 0.29 1.39 0.229
Spacing, Time 20 1.20 0.06 0.28 1.00
Fertilizer.Time 4 112.48 28.12 133.18 <.001
S.F.T 20 2.92 0.15 0.69 0.831
Residual 177 37.37 0.21 2.77
Total 1898 1835.30
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Figure 5 diameter growth at soil level of D. cochinchinensis in different spacing and fertilized plot
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Figure 6 Height growth at soil level of D. cochinchinensis in different spacing and fertilized plot
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Figure 7 Stem form of D. cochinchinensis in different spacing plot

1x1 m. spacing
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Figure 8 Tree form of D. cochinchinensis at different spacing distances at Kamcharoen Temple, Wangthong sub-district,

Bandung District, Udonthani Province.

2X2 m. spacing 2X4 m. spacing
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