
Seed orchard conference, Sept. 26-28, 2007, Umeå, Sweden

Field excursion
Friday, Sept. 28

Busses will leave from SLU,  main entrance on second floor, around 12:30. I will give a sign outside the lecture hall when it is time to leave. Busses will be back at SLU around 17:00. One of the busses, marked "Airport", will drop people off at the airport before going back to SLU.
To remember:
- clothes for rough weather
- bring luggage if you are going directly to the airport
- public convenience not available (just the orchard trees!)
- stick to the group and don't miss bus departures
- pay attention to the horn – I will blow when it is time to gather
- if left behind call me +47(0)706455257

Program

1. Lunch in the open!

2. Orchard management and seed production, Curt Almqvist and Ulfstand Wennström, Skogforsk
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"Shens tree", Xiao-Ru Wang, Umeå University; (Old orchards, Bengt Andersson, Skogforsk)
4. New spruce orchards, Johan Westin, Skogforsk

5. Pine orchards for harsh areas, Torgny Persson, Skogforsk
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Enjoy!

Bengt Andersson
2. Orchard management and seed production, Curt Almqvist and Ulfstand Wennström, Skogforsk
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3. "Shens tree" at Östteg Scots pine seed orchard, Xiao-Ru Wang, Umeå Univ.
25 years ago, an investigation on the pollination pattern in Östteg Scots pine seed orchard was performed employing allozyme markers. The study was carefully planned by combining genotype analysis with phenological data to estimate the gametic contribution of a marker clone to the progenies of its surrounding trees. A significant difference in the frequency of seeds derived from the fertilization by the marker clone was found among the surrounding trees, and among the sections of a tree crown. Flowering time, physical distance and wind direction all played a role in the observed mating pattern. When all conditions were favourable, a neighbouring tree received 31% of the fertilizing pollen from the marker clone. The average rate of selfed seeds was 6% (3 - 9%) with the lowest rate at the top of the crown.

This study is among the first that employed genetic markers in mating system analysis of conifer seed orchards. It stands as a classical work in forest genetics and breeding. The scientists who conducted this study are with us in this visit.

Shen HH, Rudin D and Lidgren D, 1981, Study of the pollination pattern in a Scots pine seed orchard by means of isozyme analysis. Silvae Genetica 30 (1):7-15.
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The observed contribution of the marker tree AC1065C in the open pollinated seeds of neighbouring trees. The relative time of the flowering is indicated as early, medium and late.

4. 
New spruce orchards, Johan Westin, Skogforsk
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A national 

effort 

to 

establish 

a 3rd 

round of 

seed orchards 

with 

the best clones available

.

 

Due to a 

s

urplus of pine seeds

 and a

 shortage of spruce seeds

, the p

lanned orchard area

 is

:

160

 ha

 pine

, 200 ha 

spruce

.

 

T

he 

round

s

 of seed orchard establishment in Sweden

 are

:

 

? 

1st round (EttO):

 Untested plustrees. Genetic gain in growth potential ~10%,  (Hissjö), Previo

u

s 

& current harvests

.

 

? 

2nd round (TvåO):

 Untested & tested plustrees. Genetic gain in growth potential ~10

-

20%, 

Current harvests. (T1/T2 Alvik)

.

 

? 

3rd round (

TreO):

 Tested plus

-

trees or clones, Genetic gain in growth potential ~23

-

27%, 

Are 

being e

stablished now for future harvests

.   

 

G2 Östteg

 

Area

: 20.

2

 ha (originally 18 ha)

 

Species

: Picea abies L. (Karst.)

 

Number of clones

: 2

7

 clones

 

Spacing

: 7×2.5 m  (orig

inally 7×3.5 m)

 

Status number (Ns): 

21.5

 

Location:

 

Lat 6

3

.

8°N

,

 

Long 20

.

3°

,

 Alt

.

 5 m

 

Total number of trees

: 11500 (originally 7500)

 

Number of ramets per clone

: In average 

500, maximum: 1000, minimum: 150

 

Propagation method

: 100% rooted cuttings

 

 

Propagat

ion start

:  Autumn 2003 (2004)

 

Planting start

: June 2006  

 

Planting finished

: 2009?

 

Deployment zone:

 G2. Northern Sweden, 

 

latitude 65°00' N 

-

 66°30' N in the coastal area, 

latitude 

64°00' N 

-

 65°30' N in the interior area (at 

an altitude of 300 m).

 

Prev

ious land use

: 

 

1/3 former pine seed orchard (10

-

Östteg), 

 

1/3 farmland, 

 

1/3 "bushland"

 

Genetic gain in production:

 25%

 

Owners:

 Sveaskog 36%, SCA 18%, Holmen 

14%, Norra Skogsägarna 14%, SSP 9%, 

Norrskog 9%.

 

 Overview m

ap 

 

 

Shed

50 m

 42 m

N

 

P

lanted in 2006 and 2007.

 

 To

 be planted in 2008

 

Selection of clones: 

Clonal testing of 3500 

clones (OP & CP), early screening of the best 

450 clones based on early height growth, 

final selection based on a second measure

-

ment of 

height in 

the clonal tests, latitudinal 

origin and 

rooting ability. 

 

Misc.:

 

The 

interest in spruce seed 

has 

increased

 during the establishment

. 

Orchard 

area 

expanded 

(+2 ha). 

D

enser spacing was 

also 

chosen to increase the early production 

of seed. Spacing may 

later 

be change

d

 

to 7×5 

m

. E

xtensive s

ite prep

aration 

measures 

undertaken 

to improve site conditions. 

P

ine 

roots and depressions removed. 

Open 

ditches 

and covered 

d

rains to improve drainage. 

L

ong 

shallow 

ridges 

created 

to avoid 

planting spots with 

water/ice

 in winter

. 

Repeated h

erbicide treatments

 nee

ded on the 

ridges during establishment

 phase

. N

o cages 

neede

d

 for rodent protection

. Occasional 

watering during early summer droughts

 

 


5.  Pine orchards for harsh areas, Torgny Persson, Skogforsk

Background

During the 1980’s and 1990's six Scots pine (Pinus sylvestris L.) seed orchards were established that were intended to produce material for reforestation in harsh regions of northern Sweden. The selection of clones for the orchards was mainly based on the results of artificial freezing tests of juvenile progenies in climate chambers. The rationale for adopting this selection strategy was that progeny field trials were lacking or too young to evaluate, and strong correlations had been found between injuries in artificial autumn freezing tests on first-year seedlings and field mortality assessments of related half- or full-sib families at ages of 10–18 years. The six seed orchards may serve around 50 percent of the productive forestland in these regions with reforestation material.
Scots pine seed orchard "T1 Alvik"

Area 39 hectares, 82 clones, spacing 8x2,2 and 8x6,6 m, latitude origin 67°30' N, 1990 start of establishment. Due to lack of scions only half of the area was initially planted. 1996 the rest of the area was planted with 11 elite clones. The selection of clones was initially based on freezing tests of juvenile progenies of 470 clones, whereas the latter elite clones was selected out of 305 clones ranked on BLUP breeding values of field survival, height and stem quality
Scots pine seed orchard "T2 Alvik"

Area 23 hectares, 139 clones, spacing 8x2,2, latitude origin 67°50' N, established 1989. The selection of clones was based on freezing tests of juvenile progenies from 1412 clones.

Both T1 and T2 Alvik are designed for genetic thinning. In T1 the genetic gain in per hectare production will increase from 15 to 18 percent if one third of the ramets are thinned out. In addition, part of the seed orchards are planted as monoclonal rows with 20 ramets (mass pollination).
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       Performance


318 grafts/hour ( 1 hectar/hour�


The pilote has a good overview and makes a good choice of grafts to top


Bucking quality was better by helicopter than by harverster�– no bucking splits�– no bark damages on the�   ramaining top


Costs comarable with topping by harvester


   





Topping of Norway spruce seed orchards using helicopter





Problems concerning Norway spruce seed orchards





Norway spruce cone rust





Seed and cone insects





Established 1965�50 klones, (fenotypic selection)�Clonal origin: Lat 66,1 N, 340 m.a.s.l.�Seed orchard: Lat 63,9 N,  85 m.a.s.l.�Spacing 5 x 5 m (now 5 x 10 m)�Owner: 55% Sveaskog, 45% Svenska Skogsplantor�Average harvest: 1,8 kg seed/year





Seed orchard 13 Hissjö�Norway spruce (Picea abies L.)









[image: image13.jpg]


[image: image14.jpg]


[image: image15.jpg]


[image: image16.jpg]


