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Fig. 1.

Process of breeding “Natusakari”
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Table 1 Parental clones of “Natusakari”

Clone Original breeding material
K1 Kitakei 84303V
K2 Kitami No. 19?
K3 Kitami No. 19
K4 Kitakei 84305
Kb Motim (Netherlands)
K6 Kitami No. 19
K7 Kitakei 84303
K8 Hokusyu
K9 Wisconsin T (USA)

1) A mass selected strain using 15 plants.
2) A mass selected strain using 56 plants.
3) A mass selected strain using 25 plants.
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Table 2 Sveral agronomic characters of parental clones of “Natusakari” (Kitami, 2001-2002)

Panicle Panicle Plant length Regrowth? Lodging? Purple® Early
Clone plus culm length of 2nd crop after £ 1st spot heading
length (cm) (cm) (cm) cutting ot ist crop disease date
K1 128 17.6 63 2.4 1.0 1.4 29 June
K2 132 15.0 70 4.8 1.0 3.2 4 July
K3 112 16.8 69 5.4 59 1.6 7 July
K4 129 19.7 69 3.8 2.3 1.4 30 June
K5 105 15.6 53 3.0 2.1 2.9 2 July
K6 123 17.0 61 43 1.6 3.0 29 June
K7 120 14.6 67 5.3 1.0 1.3 3 July
K8 111 15.3 66 4.0 1.0 1.8 4 July
K9 142 14.9 69 45 1.9 2.3 1 July

1) 1: poor, 9: good. 2) 1: non or slight, 9: severe. 3) 1: healthy, 9: severe.

Table 3 Locations of regional test

: National Agricultural Research Center for Hokkaido Region

Location
Tenpoku : Hokkaido Tenpoku Agricultural Experiment Station
Konsen : Hokkaido Konsen Agricultural Experiment Station
Kitami : Hokkaido Kitami Agricultural Experiment Station
Sintoku : Hokkaido Animal Research Center
Sapporo
Otohuke

. National Livestock Breeding Center Tokachi Station

Niikappu : National Livestock Breeding Center Niikappu Station
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Table 4 Morphological characters in spaced planting (Kitami, 2002-2003)

Plant length (cm) Culm Culm? Panicle Panicle? Leaf length (cm)
Variety length . length .
Spring 1st) ond (cm) thickness (cm) thickness Flag 1st leaf®
Natusakari 49 141 67 124 6.4 : 17.2 5.4 14.0 27.5
Hokusyu® 47 128 63 112 5.3 16.1 5.1 12.3 24.3
: Leaf width (cm) Angle? No. of¥  Culm® Node® Leaf®  Growth”
Variety 0 . .
Flag 1st leaf growth tillers color color color habit
Natusakari 1.1 1.3 3.3 6.5 5.7 2.7 6.4 5.2
Hokusyu 1.0 1.2 3.2 7.6 5.0 2.4 5.7 51
1) 1st or 2nd: 1st crop or 2nd crop. 2) 1: thin, 9: thick. 3) 1st leaf under flag.
4) 1: sharp, 9: blunt. 5) 1: few, 9: many. 6) 1: light, 9: dark. 7) 1: erect, 9: prostrate.
8) Check variety. The same variety was used in the later tables.
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Table 5 Early heading date in the regional performance test in Hokkaido region

Variety Tenpoku Konsen Kitami Sintoku Sapporo Otohuke Niikappu Mean
Natusakari 26 June 5 July 29 June 24 June 27 June 1 July 27 June 28 June
Hokusyu 21 June 4 July 28 June 21 June 25 June 27 June 26 June 26 June

Average for two years (2002 and 2003)

Table 6 Lodging? of first crop Table 7 The effect of the nitrogen fertilizer level

in early spring on the lodging? of first

Kitami  Sapporo Niikappu

; e crop.(Kitami, 2002-2003)
Variety 2002 2003 2002 2003 Mean
B Nitrogen fertilizer level (kg/a)
Natusakari 1.8 1.0 1.0 2.0 1.5 Variety -
Hokusyu 4.3 1.3 1.8 2.8 2.6 0.5 1.0 15 20 Mean
1) 1: non or slight, 9: severe. Natusakari 1.3 2.9% 3.3* 4.1* 2.9%*

. Hokusyu 1.8 5.0 5.6 6.4 4.7

1) 1: non or slight, 9: severe. 2) *: p<0.05, **: p<0.01.

Table 8 Susceptibility® to purple spot disease caused by Cladosporium phlei (Gregory)
de Vries under the natural infection in the field

Variety Tenpoku Konsen Kitami  Sapporo - Otohuke Niikappu  Mean

Natusakari 3.0 2.0 1.9 2.1 2.0 2.5 2.3
Hokusyu 3.8 3.3 2.5 3.1 2.8 3.2 3.1

1) 1: healthy, 9: severe. Average for three years (2001 to 2003).
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Table 9 Inoculation test with conidiospores spray
of Cladosporium phlei (Gregory) de Vries
(Kitami, 2002)

No. of Percentage of plants
Variety  plants - Moderately .
tested  Resistant resistant Susceptible
Natusakari 185 8.6 69.2 22.2
Hokusyu 187 1.1 61.5 37.4

Too T D& D OIRFMER ORI & 0 5 EERE
G TR vaw, K0EL, BZEEEEHEHE,o
Tro TOFERNPS, BAREIMET RS Y2y 07
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rvay, LRBEORREEEZRL, ¥ UEMFED

Table 10 Susceptibility® to brown stripe caused by
Scolecotrichum graminis Fuchel under
the natural infection in the field

Variety  Tenpoku? Kitami® Sapporo? Mean

Natusakari 3.8 2.1 2.0 2.6
Hokusyu 1.8 2.2 2.5 2.2

1) 1: healthy, 9: severe.

2) Observed by the first crop in 2002.

3) Average for three years (2001 to 2002).
4) Observed by the second crop in 2001.

Table 11 Observational results of winter survival

Variety Tenpoku Konsen Kitami Sapporo Otohuke Mean

Natusakari 6.9 4.9 7.1 7.3 7.0 6.6
Hokusyu 6.5 43 6.9 7.0 7.0 6.3

1: poor, 9: good. Average for two years (2002 and 2003).
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Table 12 Results of cold tolerance test (Konsen, 2002-2003)

Tiller no. of emergence
g Snow mold?

Early spring vigor® Dry matter yield"

in early spring? of 1st crop
Variety Exp.1® Exp2 Exp.3 Exp.l Exp2 ExpJd Exp.l Exp.2 Expd Exp.l Exp.2 Exp.d
Natusakari 5.0 5.9 6.4 2.5 1.6 1.0 5.7 6.4 6.4 98 78.4 93
Hokusyu 4.8 6.0 6.4 2.0 1.2 1.0 5.5 6.1 5.8 95 78.8 90

1) 1: few, 9: many. 2) 1: healthy, 9: severe. 3) 1: poor, 9: good.
Exp. 3 are percentage against Exp. 2. 5) Exp. 1: Covered snow.

Exp. 3: Removed snow and chemical control of snow mold.

4) Exp. 2 is actual yield and the unit is kg/a. Exp. 1 and
Exp. 2: Covered snow and chemical control of snow mold.

Table 13 Observational results of some agronomic characters

Plant length? No. of panicles No. of tillers® Vigor® Coverage”
Variety (cm) (Degree)® per m? Early® Late® of fall
1st® 2nd 1st 2nd st 2nd spring fall Seeding?® (%)
Natusakari 106 53 3.0 1.9 1200 1315 7.2 6.3 8.4 100
Hokusyu 103 50 3.5 2.1 1283 1494 6.7 6.0 6.3 99

1) Average of seven locations in 2002 and 2003. 2) 1: non or few, 9: many. Average of five locations in 2002 and 2003.

3) Average in Kitami in 2002 and 2003. 4) 1: poor, 9: good.

5) Average of six locations in 2002 and 2003. 6) Average of three locations.
7) Average of three locations for three years. 8) lst or 2nd: 1st crop or 2nd crop.
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Table 14 Dry matter yield" of “Natusakari”

Year Tenpoku Konsen® Kitami  Sintoku Sapporo Otohuke Niikappu Mean

2001 28.5 — 29.6 36.6 17.0 30.7 20.6 27.2
(99) — (102) (105) (100) (109) (107) (104)*

2002 104.4 88.9 137.6 116.5 135.0 95.9 118.9 113.9

( 99) (110) (99) (103) (100) (103) (97) (101)

2003 100.2 92.8 98.1 111.0 91.9 97.1 75.7 95.1.
) (103)* (97 (112) (101) (104) (108) (107) (104)*

Sum of? 233.1 ~ 265.3 264.1 243.9 223.7 215.1 239.8

three years  (101) - (104) (102) (101) (106) (101) (102)

Sum of¥ 204.6 181.7 235.6 2275 226.9 193.0 194.6 208.3
two years (101) (103) (104) (102) (101) (105) (100) (102)**

1) The investigation field was established in spring of 2001. And the cutting frequency was 2 times per -
year. A unit is kg/a. (): Percentage against “Hokusyu”.

2) Sum of yields for 2001 to 2003. 3) Sum of yields for 2002 and 2003.

4) Konsen in 2001 did not investigate.

5)*, **: Significantly different from “Hokusyu” at 5% or 1% level, respectively.
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Table 15 Dry matter yield of each crop of “Natusakari” (Mean of 2002 and 2003)

Crop Tenpoku Konsen Kitami Sintoku Sapporo Otohuke Niikappu Mean
Ist 78.1 61.3 91.6 84.5 93.1 68.9 76.4 79.0
(100) (107) (103) (102) (100) (105) (100) (102)
ond 24.0 29.5 26.0 29.1 20.4 27.9 21.1 25.4
- (104) ( 96) (106) (101) (109) (107) (103) (103)

Average for two years (2002 and 2003). A unit is kg/a. ( ): Percentage against “Hokusyu”.

Table 16 Dry matter ratio of each crop

Crop Variety Tenpoku Konsen Kitami Sintoku Sapporo Otohuke Niikappu Mean
lst Natusakari 24.3 21.5 24.4 18.8 28.8 31.2 19.5 24.1
Hokusyu 24.1 22.0 24.5 18.9 29.4 31.9 19.6 24.3
ond Natusakari 26.5 19.5 24.1 195 40.6 38.1 29.8 28.3
Hokusyu 26.7 21.0 24.2 19.7 40.8 38.9 29.3 28.7

Average of two years (2002 and 2003).

Table 17 Annual dry matter yield in:timothy-white clover mixed sown sward in Kitami

Whole yield (kg/a)

Timothy yield (kg/a)

Ratio of legumes (%)

Variet
Y 7001 2002 2003 Total 2001 2002 2003 Total 2001 2002 2003 Total

Natusakari 27.7 1413 722 2412 223 1096 515 1830 20 24 29 95

Hokusyu 282 122.3 715 2219 228 906 510 1644 19 927 29 9

Amount of seeding:

Timothy 150g/a, white clover (variety: “Sonja”) 30g/a.
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Table 18 The dry matter yield of the every cutting

frequency of “Natusakari”

Annual cutting Cutting stage

Ist crop 2nd crop Total

frequency of first crop
. . . 84.8 29.5 114.3
Tow times  First heading (103) (105) (104)
One time Heading stage %331? %105)12

Average for two years (2002 and 2003) in Kitami.
A unit is kg/a. ( ): Percentage against “Hokusyu”.
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Table 19 Chemical composition
(%, Hokkaido Animal Research Center)

Crude Acid Neutral Total
Crop Variety Fotein detergent detergent digestible
P fiber fiber nutrients”
st Natusakari 6.4 38.5 68.7 58.2
Hokusyu 6.5 39.5 68.4 57.2
ond Natusakari 8.3 31.1 54.5 58.4
21
Hokusyu 8.7 31.0 55.0 56.4

Average for two years (2002 and 2003) sampled at
Kitami.
1) Estimate by the near infrared reflectance spectros-
copy.
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Table 20 Seed yield and the related characters in Kitami

No. of panicles Seed weight per Thousand” Germina-
Variety Seed yield (kg/a) per m? panicle (mg) ker'nel tion?
weight percentage
2002 2003 Mean 2002 2003 Mean 2002 2003 Mean (mg) (%)
Natusakari 4.29 492 4.60 542 563 552 79 88 84 283 96
Hokusyu 464 464 4.64 587 572 579 79 81 80 278 96

1) Average for two years (2002 and 2003).
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Natusakari Hokusyu Natusakari . Hokusyu
Fig. 2. “Natusakari” has longer plant length (A: photographed on June 28th, 2002)
and higher lodging resistance (B: photographed on July 4th, 2003) than “Hokusyu”.
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A New Timothy (Phleum pratense L.)
Variety “Natusakari”

Akira Yosuizawa*!, Hideo Suimokoji*?, Masamichi Furuva*®, Hiroki Fuj*4,
Koichi SaTto*5, Hiroyuki TaMmaki*®, Masataka Torikosur*¢, Haruhiko NAKAZUMI*?2
and Koichi KawaMura*?

Summary

The new timothy (Phleum pratense L.) variety “Natusakari” was bred at Hokkaido Kitami Agricultural Experi-
ment Station (KAES). In 2004 it was registered as a recommended variety with the Hokkaido Government and as
“Timothy Reg. Syn. No. 7” with the Ministry of Agriculture, Forestry and Fisheries of Japan, respectively.

It is a synthetic variety having nine parental clones derived from six varieties and strains, namely two introduced
varieties, “Motim” and “Wisconsin T”, one variety bred at KAES, “Hokusyu” and three strains developed at KAES,
“Kitami No. 197, “Kitakei 84303” and “Kitakei 84305”.

The characteristics of “Natusakari” comparing to “Hokusyu” which belongs to the late maturity are as follows:
it belongs to the hay type and to the same maturity. Its heading is two days later. Its most important traits are
the resistance to lodging and that to the purple spot disease caused by Cladosporium phlei (Gregory) de Vries. The
levels of these two resistances surpass those of “Hokusyu”. It has a slightly higher vield level. Under white clover
(Trifolium repens L.) mixture condition, it shows higher yield and timothy ratio. It has equivalent winter survival,
cold tolerance and seed productivity. It has also similar feed composition and dry matter ratio in both first and
second -harvest. It has longer plant length, thicker stems, longer leaves with deeper color and lower stem density.

It is expected to be cultivated in permanent grassland in Hokkaido.

Breeder seed: Hokkaido Kitami Agricultural Experiment Station. Kunneppu, Hokkaido, 099-1496 Japan.

*! Hokkaido Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-1425 Japan (Present; Hokkaido
Konsen Agricultural Experiment Station, Nakashibetsu, Hokkaido, 086-1100 Japan)

** ibid.(Present; Hokkaido Dohnan Agricultural Experiment Station, Ohno, Hokkaido, 041-1201 Japan)

*% ibid.(Present; Bio-oriented Technology Research Advancement Institution, Minato, Tokyo, 105-0001 Japan)

** ibid.(Present; Hokkaido Tenpoku Agricultural Experiment Station, Hamatonbetsu, Hokkaido, 099-5738 Japan)

*5 ibid.

*¢ ibid.(Present; Hokkaido Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082-0071 Japan)

*7 ibid.(Present; Setagaya, Tokyo, 158-0081 Japan)
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