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To analyze the influence of planting density on growth properties of 5-year-old hybrid clones of
Populus tomentosa effects of seven planting densities(2 500 1 667 1 111 833 625 500 and 417 trees/
hm®) on the growth and yield properties were studied by completely random block experiments located in
Weixian County Hebei Province of northern China. The results indicated that the effects of planting
density on the diameter at breast height( DBH) and individual stand volume were significant at 1% level
4 years later after planting that on height growth was remarkable at 5% level only in the first year of
afforesting and that on stand volume per area was significant every year in first 5 years. Regression
analysis showed that planting density significantly correlated with DBH individual stand volume and tree
height negatively and significantly correlated with stand volume positively. The effect of density on
current annual increment was related with density and growth properties. The planting density exceeding
1 111 trees/hm’ could cause an early occurrence of maximum current annual increment and a short
duration of rapid growth. Conversely the low density could result in a late appearance of maximum

current annual increment. According to the results rapid growth period of short—rotation industrial
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plantation of clone S86 was first 2—4 years after planting.
Key words white poplar; hybrid clone; planting density; growth property

42.5 C 198 d 2 574.8 ho
b
2, 15.12 m 52.81 m
26% pH 8.6 8.6
o gl/kg 0.584 g/kg 0.35 g/kg 15.4
gl/kgo
N : 1.2
. S86 5 o
; N 2007
2
T 1.5 m 2.7 cmo
. 1.3
"
. v, 2 500( N1) .1 667( N2) .1 111
( Populus tomentosa) (N3) .833( N4) .625( N5) .500( N6) .417  /hm’
N N (N7) 7 3 21
. . 0.066 7 hm’ .
N e, 30 o
1.4
2007
N 5 &
S86( 0.01 cm,; 12 m
( Populus tomentasa x P. bolleana) 0.1 mo

" V'=0.193 283 21D*H +0.007 734 354DH +
; 0.821 419 15D° o

( P. alba x P. glandulosa))

S86 M=V x o5 N
o S86 N N
N 3 o
e S86 o =D,,, -D,
; S86 =H, ,-H, =V, -
o V., =M,,, -M,
S86 D H v M
S86 o n (2007—2011 ) 2007
1 1.5
1.1 SPSS 16. 0 Compare Means
\GLM Regression
37°03°46" ~37°04°14" 115°16726" ~ (LSD )
115°16°34", Excel o
584 mm 13 C 2
(r ) -2.3C -19 2.1
C (7 ) 26.9 C



5 27
: (1) $86
5
$86 1. (F =
24.23 > F, , = 4. 46)
: ( 1): NI N3. N4.
D =-3.193InN + 35.84 (1) N5. N6. N7 N2 N4 .N5.N6.N7
D VN ; N3 N5.N6.N7 ; N2
F= —0.989(r, s =0.754 5 r,, =0.8745 n =7,  N3.N4 N4 N6.N7 .
) o
5
Tab.1 Mean DBH of 5-year-old forests at different planting densities cm
N1 N2 N3 N4 N5 N6 N7
1 10.10 +0.85 10.90 +0.88 12.23 +1.25 15.65 +0.75 15.12 +0.18 14.80 £0.83 17.00 +0.37
I 11.85 £0.90 12.10 £0.32 14.15 £0.67 14.70 £0.20 15.37 £0.07 16.40 £0.77 16.75 £0.12
10.90 +0.05 12.33 £0.55 14.05 £0.57 14.35 +0.55 15.40 £0.10 15.70 £0.07 16.15 £0.48
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Fig. 1  Growth trend towards current annual increment
of DBH with age at different densities
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Tab.2 Mean H of 5-year-old forests at different planting densities m
N1 N2 N3 N4 N5 N6 N7
8.5+£1.0 10.5 1.1 11.5+0.2 11.8 +0.8 12.3+0.8 13.0+1.4 13.2 1.5
I 9.5£0.0 12.1£0.7 12.4 0.7 10.3£0.7 11.6 £0.1 10.8 £0.8 10.3£1.4
10.5+1.0 11.7+0.3 11.2 0.5 10.9 0.1 10.7 £0.8 11.0+0.4 11.5+0.2
9.5 11.4 11.7 11.0 11.5 11.6 11.7
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Fig.2  Growth trend towards current annual increment 60. 0% 5
of stand height with age at different densities
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Tab.3 Mean individual tree volume of 5-year-old forests at different planting densities m’
N1 N2 N3 N4 N5 Né N7

0.031 78 +0.008 37 0.042 72 +0.0100 6 0.056 41 £0.012 05 0.090 46 £0.011 93 0.087 70 +0.002 78 0.087 91 +0.00 06 0.114 60 +0.014 32
I 0.04591 £0.005 76 0.05759 +0.004 81 0.07801 £0.009 55 0.072 66 +0.005 87 0.085 97 +0.001 05 0.091 61 £0.00 31 0.092 47 +0.008 71
0.042 75 +0.002 60 0.058 03 +0.005 25 0.070 96 £0.002 50 0.072 48 +0.006 05 0.081 08 +0.003 84 0.086 01 £0.00 25 0.093 76 +0.006 52
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Fig.3  Growth trend towards current annual increment of M N R
individual standing volume with age at different densities
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Tab.4  Volume per hectare of 5-year-old forests at different planting densities m’ * hm~*
N1 N2 N3 N5 N6 N7

79.446 34 £20.917 571.219 95 +16.764 762.672 18 +13.383 6 75.353 25+9.9355 54.81222 +1.739 4 43.955 52 £0.3003 47.787 60 +5.972 2
I 114.761 90 +14.398 1 96.005 14 +8.020 5 86.663 47 £10.607 7 60.523 55 +4.894 2 53.730 74 £0.657 9 45.806 46 +1.550 6 38.559 34 +3.256 1
106.883 30 +6.519 5 96.728 71 £8.744 1 78.831 60 £2.7759 60.376 57 £5.041 2 50.675 45 £2.397 4 43.005 50 +1.250 3 39.099 42 £2.716 0

100.363 80Aa 87.984 60ABab 76.055 75ABCb 65.417 79BCDc 53.072 80CDcd 44.255 83Dd 41.815 45Dd
(3) 5 S86 30.000 -
m% 25.000
(r=0.986) o & 20000]
&
& 15.0001
(F=12.86 > F,,, = i
¥ 10.000 -
4.82) . : &
= 5.000
N4.N5.N6.N7 N1 N2 N5.N6.N7 ﬁ '
N3 N6.N7 0 2007 2008 2009 2010 2011 I
; NI N3.N2 N4 N4 N7, S
N6 4
( 4) Fig.4  Growth trend towards current annual increment
of stand volume with age at different densities
(2007 F = .
37.12 2008 F =22.65 2009 F =10.60 2010 2009
F=12.75 F,, =4.82) . S86
4 N
. ( NI1.N2.N3) .
3 o

; ( N4.N5.N6.N7)



30 34
P 1111 /hm®
. o 2~3 5
76 m’ /hm*.
o 625 /hm*> 5 15
N cm 5
S86 | ) N
. . 1997 21(1) : 13—16.
2 . M. 2001: 64—
76.
.5 $86 . } 107
. 2011 47(3) :184—188.
4
A ; I 2009 24(4):121—
5.68 cm 124,
0.060 13 m’; 5 . N
. 4 5 . 2005 27
; (4) :33-38.
625 ¢ !
2004 40(1) :92-98.
hm’ 4
7
625  /hm’ . 2010 30(6) :85-91.
3 1111 /hm’ 8 . .
3 . 2000 36(1) :81-90.
1111 /hm? 4 ?
1. 2011 47(3) :75-80.
’ 10 MEHARI A HABTE B. Influence of initial spacing on growth and
5 586 branching characteristics of Cordia africana trees established on
Eritrean highland ] . New Forests 2006 31(2) :185—193.
; 11
. 2010 21(9) : 2194—2200.
3 .5 12
I 2011 31(8):
58.548 4 m’; 187
13
I 2010 46(4) :70—77.
; 14
; J. 2010 25(5) : 12—17.
( 1111/ 15 Mo
hm?) 3 2004.
16 M . 1992.
5
S86 ( )



