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Clonal test and progeny test

® Provenance and progeny trial

® Clone progeny trial

® Genetic gain trial / Yield trial
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Acacias Introduced in Asia

» 1985 -1987 Australian species/provenance trials
in Thailand introduced > 20 species of lesser-known

acacias
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Clonal poplar — Eastern Oregon
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Selection parameters: trunk and crown form % bmk pmducnwry
Adt/ha; wood quality; disease resistance, financial margin

o d
Captures maximum genetic gain (additive and non-
% : additive)
¥ L‘ A .’ ' “» Candidate clones must be tested in the planting

oo mateg fkecricn of bt a4 247 Tres v b e e environment
progeny Tl growen, Sarm, pkacye Senary and M| g, torm, desiny anc MRS

Danger of narrow genetic base, vulnerable to pest and
disease (example - only one clone in a big plantation)
+ 3_’-?3’-? - 'fi" - ﬁ @ 3,3«'? 0 A good clonal forestry program must be based on a good
i reeeee T sexual breeding program

The nature of variation in forest trees

Phenolype = Genolype + Environment
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Progeny
testing
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Developing part of a seedling seed orchard
from a progeny trial

Age 2 years — first thinning
Age 1year: to best 3 trees per plot
5-tree line plots

Age 3 years f-

“Elite” seed from trees of
best family

- Aee 6 years — collect seed
®after mass flowering has
curred after thinning

—second thinning
to best single tree per plot, remove best tree of poor family
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Response to selection with high and low heritability The goa| of selection
Original population mean
e . a) Seediing Forestry (he = 0.20) b} Cloral Fonestry (W = 0.40)
Frequency of individuals Selected population mean
in population Selected trees to be
intercrossed to produce Pacant anil
generation n+1 Fopulation Populatian
Generation n Phenotypic value Salactsd To Selociod Tep
X X . ftralt 5% of Trees. 5% of Trees
Selection differential 0 §
. i £ 26m  136m /m  tasm
Generation n+1 for L e )
low heritability g
B [ oftspring Dffspring
Population Population
Small response to selection
Generation n+1 for o 27m /25 Zam
high heritability O e S5
Large response to selection

Computer design for seedling seed orchard with 60 families

Types of families

10 11 12

Rep 1 Row A
1 oll 4 famil § * 60 progenies
" . " S
. OP.r'" P |r|nf_z SHRY. v ¢ 5tree row plots
(may include selfs & sib- matings) Rep 2
P £ e+ 5replicates
wn
m . "« 5rowsand 12 columns
° ﬂ — E . spacing 3m between rows
w —— 3. Full-sib family Rep 3 S :
= ¢ * spacing 1.5m between
o trees within rows

. 45 26| 12| ':

2. Half-sib family - R

T Rep 4 6 40| 54 o

"' g8 49| v
Pollen from o single tree r e
| ] 53 17| 38
"‘!?; 48 59| 19
"T!"h_ - RepS 1| 21 18 59 43 31 14 49 28 47 30 20 41
et 2] 40 7 33 51 17 13 50 9 12 58| 42|
B polin i iy i 3 60 542 s6 30 s 25 55 34 44| 36
5 8 11 19 52 45 16 37 23 29 57 24

<4——12columns x 5trees x 1.5 m = 90 m—p




Within-plot thinning of seedling seed orchards

First assessment

Replicate 1 Replicate 2

12X B EINEANK,
Plot 1 Family 2 Plot 1 Family 3
AN IRLEK
Plot 2 qullyl3 Plot 2 ' Family 5
KERA{E

Plot 3 Falmllye Plot 3 Falmlly4
10, Ve LK Ve
PI(I)! 4 Family 5 PI(I)( 4 Family 1
@000 ([®000)
PIo!SI ' Famllyzll PIo(SI ' Famllylz
ARERARIR
Plot 6 Family 1 Plot 6 Family 6

Within-plot thinning of seedling seed orchards

Second assessment

Replicate 1 Replicate 2
Plot 1 Family 2 Plot 1 Family 3
CF I Q [
Plot 2 Family 3 Plot 2 Family 5
(] . -0
I | I
Plot 3 Family 6 Plot 3 . Family 4
I Y |
Plot 4 Family 5 Plot 4 Family 1
@ 0 ® [ N
[ i [ Lo
Plot 5 Family 4 Plot 5 Fa.mﬂ_yZ'_
B I
Plot 6 Family 1 Plot 6 Family 6

Final thinning of seedling seed orchards

Third assessment

Replicate 1 Replicate 2
N
p
v
Plot 1 Family 2 Plot 1 . Family 3
: |
Plot 2. Family 3 ﬁlol 2 Faqily 5
; ] y
Plat 3 Family 6 Plat 3 Family 4
L] 0 .
Pt 4 Family 5 PIu|14 Faily 1 All trees of poor
‘ family number 6
have been
Plot 5 Fa@ly 4 Plot 5 Family 2 removed
//
Plot 6 Family 1 Plot 6 Family 6

Eucalyptus camaldulensis Seedling Seed Orchard
IFGTB, India (FORTIP)

1K

176 o.p. families
Tl 4 . .
i } « 15 Indian selections
¢ 161 families from
Australian natural

provenances

5 replicates of 3-tree line plots of each family
Total of 2640 trees
Note family-to-family variation!
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Is clonal forestry worthwhile?
Additional costs, versus returns

Open pollinated Elite controlled cross seed

Best natural seed orchard seed

provenance seed

(wild)

Best
tested clones

>

-

100% 120%  140% 160%

Increasing value > Sttt

Effect of outcrossing rate on growth of orchard progeny:
Acacia mangium seed orchards in northern Vietnam
(both orchards PNG provenance origin)

Select best trees from Conventional development of elite
trials for intensive clones

breeding Cross unrelated

—_— trees
Or use o0.p. seed

seeds from elite trees

50+ seedlmgs
per cross

Plant progeny trials

[ \‘ 1 i
Coppice best individuals from T?'? I | | » 2years

progeny trials at age 2 years

Develop hedge plants from basal coppice
Produce 20+ ramets per clone for field testing

|

e (IR T

Assess trials

2002

Clone trials at

H—

Release best clones for propagation and planting , 000

iIIIIIIII‘III

12/22/2016

12



Select best trees from Rapid development of elite

2002 trials for intensive clones: “fast-track” strategy
) ; ol
breeding Cross unrelated (quick but expensive!)
—_— trees in clone bank

seeds

2005 20+ seedlmgs
per cross

Cuttings from seedlings l* l@ l;:fA A A
= X ==

20+_rooted Fails to
cuttings propagate
per seedling
foo6 Clone trials at | L |
multiple sites . . ' . .
Assess trials I |IIIII ,?'?[I'*ll
2009

Release best clones for propagation and planting

2010 IIHIII|||||

Figure 1. Breeding program for Eucalyptus camaldulensis in
Thailand

- progress to date ) ;
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Figure 2. Breeding program for Eucalyptus camaldulensis in
Thailand
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Figure 3. Breeding program for Eucalyptus camaldulensis in
Thailand

- BFASTE FeLRANGRARKEIGr copispilat s OSSIBafaliybrid

Ye@reation population sub-population Population Forests

2002 - 2"d generation
progeny trial X 1

Best 30 trees from
existing SSOs _

2002

clones from === 1
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1. Genetic resources
(Natural stands/
plantations)

3. Plus tree || Vegetative propagation
lecti g 4. Clone banks =————sipe Scions

thinning

Activity for teak tree improvement program

—_— SPA e———fae- Seceds

Vegetative propagation

\egetative propagation

I ERIMET] wu,q

Shoots

6.50 e————fpe Seeds
AMNE {“5

S'I_Om
5. Clonal test == Scions

Further
7. Breeding populat #= 7. Progeny test
6. S0 auwdnriug P progr
01306551 Commercial Forest Flanialion in the Tropics 5. Ditoksumpun

To summarize genetic testing

Tests may‘be establlsheg to se]'v?, dl arernit functlons
Spel:lflc tests may sgrve mufi e ftm.ct;on’s but.;
Testmg is time cons umlng, ?gly and re_quq:es Iongitérm
ifve: i 'and rdhourc one

' e on [trees, tesi'srtes artfl
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