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(Salix gracilistyla Miq.) (  1987)

1969
1989 100 ha 90%

(  1995  2005)
2011 50 ha

2003
1 1.15 cm

1.8 a/b 2.03(  2004  2004)

2

( )  2003  354

 2004  354

 2005  118

 2006  30

 2008  15

 2009  HS940105

 2010  HS940105

( )

2003 354 4

2004 2005
150×30 cm 2 (  1997) 3

14 (  1992)
3 ton ha-1 250 kg ha-1 100 kg ha-1 160 kg ha-1
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(  1995) 2004 354
2004 118

HS940001 HS940118
2005 HS940001 HS940118 118

30 ( 90 cm
) ( 1 m ) (

1 m )

168.3 201.8 cm 190.7 cm
HS940007 11 3.3 7.0
8.3 42.3 51.5 50.6 HS940001

14.3 31.0 33.8 25 HS940001 HS940007
HS940008 HS940014 HS940026 HS940030 HS940038 HS940039 HS940043 HS940078 HS940105
HS940107 12 30

2005 30
3 15 150×30 cm 6.75 cm2

2006 3 15 2006 12 27

HS940056 HS940067 HS940090 HS940092

HS940001 HS940008 HS940014 HS940026 HS940030 HS940032 HS940039
HS940046 HS940060 HS940065 HS940069 HS940076 HS940096 HS940105 HS940107 15

1.82 1.94 cm 1.92 cm 940008 7
0.83 0.94 cm

0.68 cm HS940008 11 0.90 cm HS940105
0.94 cm

1.22 1.38
4.1 5.7 5.4 HS940030

HS940096 HS940107
181.7

198.5 cm 228.1 cm
46.3 50.7 46.0 HS940001

12 47.3
24.7 31.7 34.3
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Table1. Growth, flower bud and horticultural characteristics of cat-tail willow clones at first year field trials. 
Flower bud 

Clone length
(cm)

width
(cm)

Number of 
branches

90cm

Plant height
(cm)

Total flower 
buds

Total flower 
buds after 

harvest
HS940001 1.87  0.85 5.0 181.7 48.7 30.3 
HS940008 1.89  0.90 5.0 190.7 47.3 28.7 
HS940014 1.90 0.92 4.8 191.8 48.3 29.0 
HS940026 1.89  0.83 4.6 190.6 47.0 30.3 
HS940030 1.94  0.91 5.7 195.3 48.3 28.0 
HS940032 1.94  0.89 5.0 193.7 50.3 30.3 
HS940039 1.84  0.88 5.1 195.0 50.0 30.7 
HS940046 1.88  0.90 5.1 198.5 48.7 29.0 
HS940060 1.85  0.90 4.7 189.6 47.0 30.3 
HS940065 1.86  0.90 4.1 187.9 47.7 30.3 
HS940069 1.89  0.92 4.6 192.4 46.3 24.7 
HS940076 1.82  0.90 5.0 192.6 48.3 29.3 
HS940096 1.89  0.90 5.3 193.6 50.7 30.7 
HS940105 1.86  0.94 4.9 196.0 50.3 31.7 
HS940107 1.86  0.91 5.3 184.1 48.0 30.3 

Chinese Shanghai 1.92  0.68  5.4 228.1 46.0 34.3 
Means 1.87 0.88 5.0 192.7 48.3 29.0 
cv ( ) 3.54 6.08 12.49 4.80 5.31 9.96 

LSD(P=0.05) 0.03 0.02 0.28 3.45 1.23 1.29 
z Planting date: Mar. 15, 2006, Harvest: Dec. 27, 2006. 

2006 15
3 20 150×30 cm 9 cm2 2008 3

11 2008 12 29

1.73 1.82 cm 1.73 cm HS940008 7
1.77 cm HS940105

0.89 cm HS940026 HS940060 0.81 cm 0.65 
cm 1.25 1.37

a/b a (+)
(-) b (+) (-) a/b a/b HS940060 HS940065

1.61 1.62 1.63
HS940026 HS940032 HS940046 HS940076 HS940105 HS940107 6 a/b

1.75
173.4 195.8 cm 207.3 cm

4.1 5.0 HS940014 5.4

44.3 48.7 HS940105 47.7
14 26.3 31.1

34.9
HS940105
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Table 2. Growth, flower bud and horticultural characteristics of cat-tail willow clones at the secondary year field 
trials. 

Flower bud  
Clone length

(cm)
width
(cm)

Bud-scale
color
(a/b)

Number of 
branches

90cm

Plant 
height
(cm)

Total flower 
buds

Total flower 
buds after 

harvest
HS940001 1.74 0.84 1.69 4.5 181.1 46.8  27.6  
HS940008 1.79 0.86 1.73 4.2 177.2 44.3  27.3  
HS940014 1.75 0.86 1.67 5.0 188.0 46.6  28.5  
HS940026 1.73 0.81 1.77 4.4 179.5 46.7  26.9  
HS940030 1.75 0.85 1.71 4.3 184.2 46.5  29.3  
HS940032 1.82 0.85 1.76 4.4 183.7 45.2  27.6  
HS940039 1.76 0.85 1.73 4.1 177.6 47.5  27.6  
HS940046 1.81 0.85 1.79 4.2 174.8 44.7  28.3  
HS940060 1.79 0.81 1.61 4.1 176.4 46.6  26.5  
HS940065 1.77 0.85 1.62 4.3 182.5 45.5  29.3  
HS940069 1.75 0.84 1.65 4.2 173.4 45.3  27.1  
HS940076 1.76 0.85 1.78 4.1 181.9 47.3  29.3  
HS940096 1.82 0.86 1.72 4.7 188.5 45.5  26.3  
HS940105 1.77 0.89 1.77 4.6 195.8 48.7  31.1  
HS940107 1.73 0.85 1.80 4.5 189.0 46.0  28.7  

Chinese Shanghai 1.73 0.65 1.63 5.4 207.0 47.7  34.9  
Means 1.76 0.83 1.72 4.4 183.8 46.3 28.5 
cv ( ) 2.80 7.57 8.81 12.74 3.12 3.20 9.27 

LSD(P=0.05) 0.04 0.03 0.12 0.39 3.91 0.82 1.43 
z Planting date: Mar. 11, 2008, Harvest: Dec. 29, 2008. 

2006 HS940105
2008

HS940105

207.0 cm 5.4 HS940105 195.8 cm
4.6 HS940105

HS940105 13.4 13.5 cm
HS940105 5.5 cm 4.5 cm HS940105

HS940105 0.89 cm
0.65 cm HS940105 a/b HS940105

HS940105 31.1
34.9 ( )
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2008 HS940105 z

Table 3. Growth, flower bud and horticultural characteristics of clone HS940105 and variety Chinese Shanghai 
in 2008. 

Leaf Flower bud  
Clone Plant height 

(cm)

Number
of

branches 
90cm

length
(cm)

width
(cm)

length
(cm)

width
(cm)

Bud-scale
color
(a/b)

Total 
flower

buds after 
harvest

HS940105 195.8±08.9 4.6±1.4 13.4±0.3 5.5±0.3 1.77±0.11 0.89±0.09 1.77±0.13 31.1±2.0

Chinese 
Shanghai 207.0±12.0 5.4±1.7 13.5±0.3 4.5±0.3 1.73±0.11 0.65±0.07 1.63±0.15 34.9±3.2

z Planting date: Mar. 11, 2008, Harvest: Dec. 29, 2008 

2009 HS940105
3 40 150×30 cm 2009 3 5

2009 12 28

191.6 cm 5.4 HS940105 185.0 cm
4.7 HS940105

HS940105 HS940105 5.5 cm
4.5 cm HS940105

HS940105 2.04 cm 1.90 cm HS940105
0.93 cm 0.69 cm HS940105

( ) HS940105
a/b HS940105

HS940105 34.8 36.0 (
)

2009 HS940105 z

Table 4. Growth, flower bud and horticultural characteristics of clone HS940105 and variety Chinese Shanghai 
in 2009. 

Leaf Flower bud 
Clone Plant height 

(cm)

Number of 
branches 

90cm
length
(cm)

width
(cm)

length
(cm)

Width
(cm)

Bud-scale
color
(a/b)

Total 
flower

buds after 
harvest

HS940105 185.0±08.9 4.7±1.4 13.4±0.3 5.4±0.2 2.04±0.14 0.93±0.08 1.78±0.18 34.8±2.9

Chinese 
Shanghai 191.6±14.5 5.4±1.5 13.5±0.3 4.7±0.3 1.90±0.12 0.69±0.04 1.71±0.25 36.0±4.2

z Planting date: Mar. 5, 2009, Harvest: Dec. 28, 2009. 

2010 HS940105 3 50
150×30 cm 2010 3 11 2010 12 28

HS940105
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HS940105
HS940105 5.5 cm 4.8 cm HS940105

HS940105
HS940105 0.91 cm 0.63 cm HS940105

a/b HS940105
HS940105 33.0 35.7 ( )

2010 HS940105 z

Table 5. Growth, flower bud and horticultural characteristics of clone HS940105 and variety Chinese Shanghai, 
2010.

Leaf Flower bud 
Clone Plant height 

(cm)

Number of 
branches 

90cm
length
(cm)

width
(cm)

length
(cm)

width
(cm)

Bud-scale
color
(a/b)

Total 
flower

buds after 
harvest

HS940105 185.2±10.7 4.5±1.4 13.4±0.3 5.5±0.2 1.93±0.11 0.91±0.08 1.75±0.23 33.0±2.9
Chinese 

Shanghai 188.3±10.2 5.1±1.5 13.6±0.3 4.8±0.3 1.84±0.12 0.63±0.06 1.66±0.28 35.7±3.4

z Planting date: Mar. 11, 2010, Harvest: Dec. 28, 2010. 

HS940105 A B
Fig. 1. Comparison difference of flower bud appearance between clone HS940105 and variety Chinese 

Shanghai Cat-tail willow. A: Flowering branch. B: Flower bud. 

2011 3 HS940105
2 2011 11 7
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13.4 cm 5.5 cm
1.93 cm 0.91 cm

a/b 1.75 1 m 33.4

12

4

3
20 cm 20,000

25,000 2
14

100 120 cm

4 6

2 0.91 cm
0.63 cm 1 m

2003 2011



2 61

1.  1997 14:123-130
2.  1992 8:63-71
3.  1995  p.575-587
4.  2004 22:21-34
5.  2004 ( ) 61
6.  2005 ( )  p.705-708
7.  1987  p.177
8.  1995 11:109-119


