oo dootd

RN goooboobooobooobgon
ISSN 13478125

goo go,0o

goo gooobogoooog

a/o 620

gooon p.1-32

good 20030 30

00000 00000000000000000000000 gA“
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIM\Jrinnowiledge
Secretariat



32 2003 ]

Sea buckthorn (Hippophae rhamnoides L.) production manual
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chokeberry
25

rhamnoides L.
ha ha

1989

2000

2000 10

2001

black

8000

Hippophae
ha

1997

MTT

2002
MTT

1999

11

Sea Buckthorn
Production Guide

MHINMnexaHoOBa

Saila
Karhu
Elaeagnaceae
Hippophae rhamnoides L.
Sea buckthorn
n 24
m

H.rhamnoides H.goniocarpa
H.neurocarpa  H.gyantsensis  H.tibetana
H.salicifolia
H.rhamnoides ssp.caucasica H.rhamnoides
ssp.fluviatilis H.rhamnoides ssp.carpatica
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HyvoNEN, 1995

H.rhamnoides ssp.rhamnoides H.rhamonoides 1989
ssp.mongolica H.rhamnoides ssp.turcestanica 1997
H.rhamnoides ssp.yunnanensis H.rhamnoides

Ssp.sinensis 20

Frankia
2000

04 09g

10kg/ ha
10
30
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25
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65-75 %

8.44 %

10.37 %

1161.1-1302.5mg/100g

E 0.75mg/100g
7.2-7.4mg/100g

15.92-17.66

764mg/100g

1570mg/100g

E 101.5-277.6mg/100g
E 255-435mg/100g
365-885mg/100g

354mg/100g
876mg/100g
17.43-24.13
21.66
34.6
Lu Rongsen (1992) ;
OTpapgHasd
XnpaHeka 1998
Uy lickasga 10-22.5t/ha

Tarmo
Rudolf Tytti Terhi
Raisa
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| s 1250

sora- ja multaseos

L REEDILHN D L P
4 80-100 cm 4
80-150 /ha
N 1.2 /10a
P O /10a K O 12 /10a
CaCO 600-800 /10a 30
/10a PK -
-18(%) 60-80 /10a
0.2 /10a 2 /10a 5 /10a
PK 20-40 /10a
20g/
pH 20-30g/
pH 55-7.0
pH
20-25¢g/
Mg
45t/ha
20t/ha

0.5
Cover crops
Zn




Fe

0.2

pH

pH
48
70
10-15 48

20 25

48

10
20

-10

- 7.62-10.16
12 30.48
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Capithophorus

hippophae

Stem canker disease
Stigmina sp.

Stem canker disease
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Arabis mosaic neopovirus Raspberry ringspot
Holotrichia oblita Faldermann nepovirus

Gryllotalpa unispina Saussure

Pleonomus sp.

Malacosoma sp.
Ocneria dispar =Lymantria dispar(Linnaeus

Hoplia sp.
Geometridea sp.
snout beetles

Malacosoma neustria testacea Motschulsky

Ocneria dispar Linnaeus
Hoplia aureola Pallas 0.4
Phyllopertha diversa Waterhouse 0.99

Serica orientalis Motschulsky
Trematodes potanini Semenov
Xylinophorus mongolicus Faust
Phyllopertha horticola Linnaeus
25
Oxycetonia juncunda Faldermann
Polydrosus chinensis Kono et Morimoto
Heydenia crassicornis Tournier
Chloebius psittacinus Boheman
Diglossotrox chinensis Zumpt

C 15 250 /100g

Rhagoletis batava obseuriosa Kol. ( )
Curculio hippophes Zhang

Asias halaldrendri pallas 15
Cossus cossus Linnaeus

Aphrophora intermedia Uhler

Fusarium sp.
Alternaria sp. 10
Cuscuta Cuscuta japonica Choisy
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981-8555
022-717-8641
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0166-48-1360

080-1275
01564-5-3121

067-0033
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011-706-2450 011-706-4937
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01266-3-4166
( )
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)
21-15
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( )
086-251-8388
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21 35
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011-853-9671

123
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2-7-1
www.sakataseed.co.jp
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227-0036 1734-2
045-963-1683 045-962-2303
www.naturapath.net/

441-8077 65
0532-32-9477 0532-32-6620
www.sala.or.jp

062-0052 2 18
011-859-3055 011-859-3689

Dr.Thomas S.C.Li Agriculture and
Agri-Food Canada Research Centre
Summerland B.C. Canada VOH 170

Mr.Lu Shunguang (henry@icrts.org)

International center for research & training
on seabuckthorn (ICRTS) jla 11
Yuetanbeixiaojie Xicheng District Beijing
P.R.China 100037

MTT ( www.mtt.fi)

Dr.Saila Karhu (saila.karhu@mtt.fi)
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Department of Applied Biology FIN-
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1.MORPHOLOGICAL CHARACTERS

1.1 Plant
1.1.1.1 Plant-age years
1.1.1.2. Plant-type of crown

Fig.l) (

Fig.1

1-tree
2-tree-shrub
3-shrub
1.1.2. Plant-ability to produce suckers

1-absent
3-weak
5-medium
7-strong
1.1.3.1 Plant-height(at the age of fruit bearing
years) m
m
1.1.3.2. Plant-height points
1-very low ,<2.1m )
3-low ,2.1-3.0m)
5-medium ,3.1-4.0m)
7-high ,4.1-5.0m)
9-very high ,>5.0m )
1.2 Crown
1.2.1.Crown-shape at the age of years
(Fig.2) -

l-oval(branch attachement at 30)
( 30 )

62 2003

2-rounded(31-45)
3-flat-rounded(46-60)
60

4-branchy spreading(>60)

60

Fig.

1.2.2.Crown-diameter m m

1.2.3.Crown-volume
1.2.4.Crown-projected area
1.2.5.Crown-density
3-sparse
5-medium
7-dense
1.2.6.Crown-foliage density
3-sparse
5-medium
7-dense
1.3 Main branches
1.3.1 Main branches
1.3.2 Main branches
1-greenish grey
2-brownish grey
3-grey
4-greyish brown

number
color

5-yellowish brown
6-brown
7-dark brown
9-other

1.4 Shoot

1.4.1 Shoot - direction of growth

1-close to vertical
2-close to horizontal
3-drooping

1.4.2 Shoot curving

DO

31-45

46-




1.4.3 Shoot

1.4.4 Shoot

1.4.5 Shoot

1.4.6 Shoot

1.4.7 Shoot

1.4.8 Shoot

1-straight( )
2-curved
3-knee-like
ribbedness of the middle part(
)
1-absent
9-present
internode length
3-short
5-medium
7-long
bark colour on the sunny side

1-green
2-greenish-grey
3-silvery-grey
4-grey
9-other
pubesence
1-absent
3-weak
5-medium
7-strong
density of lenticels location

1-absent
3-aparse
5-medium
7-dense
prickliness
1-absent or very weak(at the shoot
tip 1-5 )

1-5
3-weak (at the shoot tip 6-10 )
6-10 )
5-medium(at the shoot tip and
rarely along the whole shoot 6-
10 )
6-
10
7-strong(at the shoot tip and along
the whole shoot 11-15 )
11-15

1.4.9 Shoot

formation

1.5 Bud
15.1 Bud

1.5.2 Bud
1.5.2.2 Bud

1.5.3 Bud

154 Bud

23

9-very strong at the shoot tip and

along the whole shoot 15-25
often 3-5forked

15-25 3-5
frequency of premature shoots

1-absent
3-low
5-medium
7-high

type

1-vegetative
2-reproductive male
3-reproductive female
length

size(by the length)

3-small (female <3 male< 5 )

3 5

5-medium (female 3-6 male 5-8)
3-6 5-8
7-large (female >6 male >8)

6 8
shape(Fig.3)( )
1-round
2-oval
3-cylindrical
4-ovate
5-obovate
9-other
position on the shoot (angle of

attachment)

155 Bud

1-pressed to the shoot (<30)
30
3-deflecting (30-45) 30 45
7-strongly deflecting (>45)
45
attachment of bract scales

3-loose
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& & 8 & 8

vl

Fig.

7-dense 1-rounded

1.6 Leaf(in the middle part of the shoot) 2-blunt-acuminate
3-sharp

1.6.01 Leaf-length cm cm 9-other
1.6.02 Leaf-width cm cm 1.6.06 Leaf-base shape (Fig.6)
1.6.03 Leaf-size points

3-small (length<3cm) 3

T VYV

1.6.04 Leaf-shape (Fig.4)

Fig.
1-linear
2-rounded
3-cuneate
\J 4-narrow cuneate
5-cordate
9-other
Fig. 1.6.07 Leaf-blade curvature
1-flat
1-oval 2-convex along the whole blade
2-oblong oval
3-oblong ovate 3-convex at the base
4-lanceolate 4-concave
5-linear lanceolate 5-bent along the midrib
9-other
1.6.05 Leaf-apex shape (Fig.5) 6-curved at the apex
9-other

1.6.08 Leaf-upper surface colour
@ 1-greyish-green

2-silvery-green

i 3-yellowish-green
Fig.



4-light green

5-green

6-dark green

7-dove coloured-green

9-other
1.6.09 Leaf -blade surface
1-shining
2-opaque
1.6.10 Leaf-upper surface pubescence

1-absent
3-sparse
5-medium
7-dense
1.6.11 Leaf-lower surface pubescence

1-absent
3-sparse
5-medium
7-dense
1.6.12 Leaf-blade texture
3-elastic
5-loose
7-leathery
1.6.13.1 Leaf-petiole length
1.6.13.2 Leaf-petiole length points

3-small(<2 ) 2
5-medium(2-6) 2-6
7-large(>6) 6

1.7 Flower

1.7.1.1 Flower-number of flowers per bud

1.7.1.2 Flower-number of flowers per bud
points

3-small(<5) 5
5-medium(5-8) 5-8
7-large(>8) 8

1.7.2.1 Male flower-size (at mass flowering)

1.7.2.2 Male flower-size points

3-small(<3mm in diameter)

3
5-medium(3-7)
7-large(>7) 7
1.7.3.1 Female flower-size
1.7.3.2 Female flower-size points

3-small(length>2 )

5-medium(2-5)

7-large(<5) 5
1.7.4 Male flower-perianth colour

1-silvery-green
2-yellowish-green
3-brownish-green
4-green

9-other

1.7.5 Female flower-stigma colour

1-silvery-green
2-yellowish-green
3-green
9-other

1.8 Fruit

1.8.01 Fruit-length

1.8.02 Fruit-diameter

1.8.03.1 Fruit-mass ¢ g

1.8.03.2 Fruit mass points
1-very small(<0.2g)
3-small(0.2-0.4)
5-medium(0.5-0.7)
7-large(0.8-1.0)
9-very large(>1.0)

1.8.04 Fruit-shape(Fig.7)
1-first-rounded
2-rounded
3-oval
4-elongated oval
5-ovate
6-obovate
7-cylindrical
9-other

1.8.05 Fruit-colour
1-light yellow
2-yellow

25

0.29

0.2-0.4g

0.5-0.7g

0.8-1.0g

1.0g
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3-dark yellow
4-yellow-orange
5-orange
6-dark orange
7-red-orange
8-red
9-dark red
1.8.06 Fruit-coloured spot at the apex

1-absent
3-small(diameter<2 )
2
5-medium(2-5) 2-5
7-large(>5 ) 5
1.8.07 Fruit-coloured spot at the petiols

1-absent

3-small(<2 ) 2
5-medium(2-5) 2-5
7-large(>5 ) 5

1.8.08 Fruit-colour of the spots at the base and
apex
1-crimson
2-red
3-dark red
4-wine-colored
9-other
1.8.09 Fruit-skin pubescence
1-absent
3-sparse(scales at the fruit apex)



5-medium(sparse scales all surface over)

7-dense(dense scales all surface over)

1.8.10 Fruit-taste
1-sweet
2-sour-sweet
3-sweatly-sour
4-sour
5-bitter-sour astringent

6-sour-bitter
9-other

1.8.11 Fruit-aroma
1-absent
3-weak
5-medium
7-strong

1.8.12 Fruit-skin thickness
3-thin
5-medium
7-thick

1.8.13 Fruit-flesh texture
3-soft
5-medium firmness
7-firm

1.8.14 Fruit-location on the shoot (spadix) (

)
3-sparse
5-medium
7-dense
1.8.15.1 Fruit-pedicel length
1.8.15.2 Fruit-pedicel length points

3-short(<4 ) ( 4
5-medium(4-7) ( 4-7
7-long(>7 ) ( 7

1.9 Seed

1.9.1.1 Seed-1000seeds weight g

1.9.1.2 Seed-size points
3-small(<109g) 10g
5-medium(10-15g)
7-large(>159) 159

10-15g

27

1.9.2 Seed-the percentage of entire fruit mass

(

)

1.9.3 Seed -shape

1-oval
2-elongated oval
3-ovate
4-obovate
9-other

1.9.4 Seed-colour

1-grey
2-grey-brown
3-brown
4-dark brown
5-black
9-other

2. BIOLOGICAL CHARACTERS
2.1 Phenological dates
2.1.1 Beginning of vegetation

2.1.2 Beginning of flowering

2.1.3 Mass of flowering
2.1.4 End of flowering
2.1.5 Beginning of shoot growth

2.1.6 End of shoot growth
2.1.7 Beginning of ripening
2.1.8 Mass ripening

2.1.9 End of vegetation
2.2 Growth and development rates within
annual cycle

(duration of interphase periods days)

2.2.1 Beginning of vegetation-beginning of

flowering

2.2.2 Beginning-end of flowering

2.2.3 Time of flowering

3-early
5-mid-season
7-late
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2.2.4 Beginning of flowering-beginning of
ripening

1-ultraearly
3-early
5-mid-season
7-late
2.2.5 Beginning - end of shoot growth

2.2.6 Beginning - end of vegetation

2.2.7 Vegetation period
3-short(<165days)
165
5-medium(165-185days)
165-185
7-long(186-200days)
186-200
8-incomplete(>200days)
200
2.3 Peculiarities of growth flowering and
fruiting
2.3.1.1 Shoot-length of ordinal shoots (average
of 20 measurements cm)
20 cm

2.3.1.2 Shoot-length of ordinal shoots points
3-short(<15cm) 15
5-medium(15-30cm) 15-30
7-long(>30cm) 30

2.3.2 Shoot-thickness
3-thin(diameter<3 )
3
5-medium(3-6 ) 3-6
7-thick(>6 ) 6
2.3.3 Shoot-number of premature shoots from
axillary buds of one-year old shoots
1
1-absent
3-small(<2) 2
5-medium(2-5) 2-5
7-big(>5) 5
2.3.4 Fruit setting at free pollination

62 2003
3-low(<20%) 20%
5-medium(20-60%) 20-60%
7-high(>60%) 60%

2.3.5 Density of fruit arrangement on the branch
(spadix density)

3-dense
5-intermediate
7-loose
2.3.6 Visual yield assesssment points

1-solitary fruits(1) 1
3-weak fruit bearing(2) 2
5-satisfactory fruit bearing(3)
3
7-good fruit bearing(4) 4
9-abundant fruit bearing(5)
5
2.3.7 Regularity in fruit bearing
1-irregular
9-regular

2.3.8.1 Force necessary to separate fruit from
the stalk g

g
2.3.8.2 Force necessary to separate fruit from

the stalk points

3-weak(<1509) 1509

5-medium(150-300g)
150-300g

7-strong(>300g) 300g

2.4 Resistance to extreme enviromental conditions

2.4.1 Resistance to low temperatures (critical
for the zone)
1-not resistant:total death of plant (5points)

2-very low resistant: buds of only perennial
wood break dormancy producing sparse
shoots (4points)

3-low resistant:buds at the base of one year
old braches and of perennial wood break



dormancy producing abundant shoots
no flowering (3points)

5-medium resistant: partial frost beating of
one year olod shoots weak flowering (2
points)

7-resistant: damage absent or partial front

beating of flowers in buds (0-1points)

0-1
2.4.2 Resistance of young plants to rotting out

1-not resistant: total death of plants

5-medium resistant: partial peeling of bark
from the trunk drying of separate branches

7-resistant: no signs of rotting

2.4.3 Resistances to spring frosts(at critical
stage of flowering)

1-not resistant
(<75% of flowers damaged)
75
3-susceptible(51-75%)
51-75
5-medium sensitive(26-50%)
26-50
7-resistant(11-25%)
11-25
9-highly resistant(>11%)
11%
2.4.4 Drought resistance
3-low
5-medium
7-high
2.4.5 Heat resistance
3-low
5-medium

29

7-high

3. SUSCEPTIBILITY TO DISEASES AND
PESTS RESISTANCE TO THEM

Resistance scale( )
1-hypersusceptible(affection>75%)
75
3-susceptible(51-75%)
51-75
5-medium resistance(26-30%)
26-30
7-highly resistance(11-25%)
11-25
9-hyperresistant(<11%)
11

3.1 Diseases

3.1.01 Verticillium dahliae Kleb.

3.1.02 Fusarium sporotrichiella Bilad

3.1.03 Monilia altaica A. Zukov

3.1.04 Stigmina hyppophaes A.Zukov

3.1.05 Phellinus robustis var.hyppophaes Donk.

3.1.06 Monochaetia ampelophila Speg.

3.1.07 Pyrenochaeta berberidis Brun.

3.1.08 Fusarium solani App. et Wr.

3.1.09 Algerita candido Pers.
Jacz.

3.1.10 Alternaria tenuis Nees. et Fr.

3.1.11 Phoma elaeagnella Cooke

3.1.20 Other diseases

3.2 Pests

3.2.01 Ragoletis batata Hering.

3.2.02 Gelechia hippophaella Schak.

3.2.03 Psylla hippophaes Frst.

3.2.04 Vasates sp.

3.2.05 Capithoophorus hippophaes Walk.

3.2.06 Arhips rosana L.

3.2.07 Ocneria dispar L.

3.2.08 Malacosoma neustria L.

Coruneum elaeagni

3.2.09 Chionaspia salicis L.
3.2.20 Other pests

4, COMMERCIAL EVALUATION
4.1 Yields
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4.1.1.1 Yield per 1 plant kg
kg
4.1.1.2 Yield per 1 plant points

1-low(<3kg) 3kg
3-lower than medium

3-5kg
5-medium(6-10) 6-10kg
7-high(11-15) 11-15kg

9-very high(>15)
15kg

4.1.2 Yield per area unit tons/ha

tons/ha
4.1.3 Yield kg/ of the crown projected area

kg/

4.1.4 Specific fruit bearing kg/ of the crown
kg/
4.1.5 Yielding ability of a variety in % of that

of a co ercial standard variety

4.1.6 Year of the first fruit bearing counted
from the year of planting
4.1.7 Entering into fruit bearing
3-early(3-4 years) 3-4
5-medium(5-6) 5-6

7-late(7-8) 7-8
4.2 Co ercial characters of fruits

4.2.1 Type of tearing fruit from the stalk

3-wet(>75% with rapture of the

skin) 75
5-semi-dry(30-50%)
30-50
7-dry(<30%) 30
4.2.2.1 Force necessary to tear the fruits off
g g
4.2.2.2 Force necessary to tear the fruits off
points
3-weak(<1009) 100g
5-medium(100-3009)
100-300g

7-strong(>3009) 3009
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4.2.3 Fruit appearance
1-bad(<3points) 3

3-mediocre(3-3.5) 3-35
5-satisfactory(3.6-4.0)

3.6-4.0
7-good(4.1-4.5) 4.1-4.5
9-excellent(>4.5) 4.5

4.2.4 Uniformity of fruits by size

1-non-uniform
9-uniform
4.2.5 Uniformity of fruits by shape

1-non-uniform
9-uniform
4.2.6 Fruit taste evaluation
1-bad(<3points) 3
3-mediocre(3-3.5)
5-satisfactory(3.6-4.0)
3.6-4.0
7-good(4.1-4.5) 4.1-45
9-excellent(>4.5) 4.5
4.2.7 Fruit transporting ability
3-low

3-3.5

5-medium
7-high
4.3 Co ercial and breeding value of a variety

4.3.1 Economic purpose
1-desert
2-table
3-industrial
4-multipurpose
4.3.2 Processing
1-juice
2-compote
3-jam
4-freezing
5-multipurpose
-other
4.3.3 Breeding value
0l-winter hardiness
02-yielding ability
03-large-fruitedness



04-lack of prickles

05-dwarfness

06-high oil content

07-high vitamin and active biological
substances content

08-resistance to diseases
09-resistance to pests
-other

4.3.4 Variety use
1-diverse use
2-for amateur gardeners

3-undergoes tests at an experiment
station
4-undergoes production trials

5-undergoes State Variety Trials

6-co ercial
7-discarded from State Variety
Trials
8-presents no interest
4.3.5 Variety suitability for
harvesting

merchanised

1-unsuitable
9-suitable
4.3.6 Suitability for intensive-type gardens

1-unsuitable
9-suitable

5FRUIT CHEMICAL COMPOSITION
5.1 Dry matter

5.1.1.1 Dry matter content %
5.1.1.2 Dry matter content points

3-low(<10%) 10
5-medium(10-15%) 10-15
7-high(>15%) 15

5.2 Organic acids
5.2.1.1 Titratable acidity (recalculated into apple

acid) %

5.2.1.2 Acidity points
3-low(<2.5%)
5-medium(2.5-3.5%)
7-high(>3.5%)

5.3 Carbohydrates

5.3.1.1 Total sugars %

5.3.1.2 Sugar content points
3-low(<5%) 5
5-medium(5-7%)
7-high(>7%) 7

5.3.2 Monosaccharide %

5.3.3 Saccharose %

5.3.4 Pectin %

5.4 Qil

5.4.1.1 Oil content %

5.4.1.2 Oil content points
3-low(<3%) 3
5-medium(3-5%)
7-high(>5%) 5

5.5 Vitamins

5.5.1.1 Ascorbic acid mg/100g

mg/100g
5.5.1.2 Ascorbic acid

2.5

3.5

content

3-low(<100mg/100g)
100mg/100g

2.5-35

5-7

3-5

points

5-medium(100-200mg/100g)

100-200mg/100g
7-high(>200mg/100g)
200mg/100g
5.5.2.1 Total carotenoids
mg/100g
5.5.2.2 Carotenoids content points

mg/100g

3-low(<100mg/100g)
100mg/100g

5-medium(100-200mg/100g)

100-200mg/100g
7-high(>200mg/100g)
200mg/100g

5.5.3 Total tocopherols(Vitamin E) mg/100g

E mg/100g
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5.5.4 Total sterols mg/100g mg
/100g
5.5.5 Total phenolic compounds mg/100g
mg/100g

6. FRUIT TECHNOLOGICAL EVALUATION

6.1 Processed products
Processed products testing scale

1-very bad taste(<2points)

2
3-bad(2-2.9) 2-29
5-mediocre(3-3.7) 3-3.7
7-good(3.8-4.5) 3.8-4.5
9-excellent(>4.5) 45

6.1.1 Compotes testing

6.1.2 Juice testing

6.1.3 Jam testing

6.1.4 Frozen products testing

RESULTING INFORMATION ON A VARIETY

Library of varieties documentation

1-not compiled
2-partially compiled
3-completely compiled
Carpological collection
1-absent
9-exists
Colour drawing of fruits
1-absent
9-exists
Black-and-white photo of fruits

1-absent
9-exists
Black-and-white photo of plant

1-absent
9-exists
Colour photo of fruits
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1-absent
9-exists

Colour photo of plant
1-absent
9-exists

Colour slide of fruits
1-absent
9-exists

Colour slide of plant
1-absent
9-exists
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