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Ultrasonic Detecting Method for Evaluating the Quality of Poplar Seedlings

FENG Dan,ZHANG Hou-jiang" ,GUAN Wei-pan

(School of Technology ,Beijing Forestry University , Beijing 100083 ,China)

Abstract: All along, the evaluation of seedling quality is usually based on the indices of external appear-
ances,such as the diameter, height,and root, while the internal situation is not taken into account. Because
seedling quality directly affects the wood quality of the timber trees,it is meaningful to do the nondestruc-
tive test and quality evaluation on the seedlings from the perspective of internal material. Ultrasonic veloci-
ty is an important parameter to reflect the wood material. This paper took the poplar seedlings as the ob-
jects of study which are commonly used in the artificial forest, the ultrasonic velocity of 200 samples were
measured 4 times by the ultrasonic microsecond device in the first growth year. After measuring the wave
velocity, the knocking echo test was carried out and the comparative analysis of wave velocity with 61 seed-
lings which were randomly cut down among the samples was conducted. It was found that the velocity of
the 200 seedlings obtained from each measurement was approximately in normal distribution. There was a
very strong correlation between the ultrasonic velocity and the growth days of the seedlings,the coefficient
of determination between the average velocity and the growth day reached 0. 991; there was nearly no sig-
nificant correlation between the velocity and the seedling diameter; the correlation between the velocity
with the two methods was significant, the coefficient of determination reached 0. 805 4. The results indica-
ted that the wave velocity measured by ultrasonic detecting method could be one of the indicators to reflect
the wood quality of the seedlings.
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Fig. 2 Schematic diagram of the knocking echo test

experimental device

AT, Y A B AR 8] B <300 mm B}, I 3 8008 84K
A AE 300~800 mm £7 A7 i, i 3 3 AR - s 2
[B] 5 >>800 mm K}, 4% 35 /)N i 15 AR TG v DU 4
PR R RE T, RE 255 25 R R 0 O M L B
Ay 52 A5 AR R BE R 400 mm,

3500
3000
~ 2500 -
5 2000 |
g
@ 1500 - —¢—Rk k58 —D—WEH70 —O— K #71
B 1000 | —OTHKEMSS —O—WE 134 D IKE 149
500 L B0 1156 —R B E 4187 K BRZE #7199
0 1 1 1 1 ]
0 200 400 600 800 1 000
& 12K 25 1] B /mm
B3 EREEEMEENXR
Fig. 3 Relationship between sensor spacing and wave speed
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Table 1 The results of ultrasonic velocity and ground diameter of 200 poplar seedlings
i ween T aeah b Jimea
7H 27 H d<<10 18 8.2 10.0 4.9 1928 2 321 1476
10<<d<<20 135 15.3 20.0 10.2 2001 2 382 1 680
20<2d<<30 31 20. 2 25.0 20.1 1 898 2083 1341
9HS5H d<<10 7 7.6 9.4 5.7 2 389 2513 2195
10<Cd<<20 68 15.6 20.0 10.2 2516 2 739 2131
20<d<30 84 20. 6 29.9 20. 2 2 312 2699 1992
d>30 ) 33.3 33.3 30.5 2 140 2278 2 036
9H 23 H d<<10 7 7.7 9.7 5.7 2 464 2 659 2 292
10<<d<<20 60 11.8 19.5 10.2 2701 2914 2 321
20<<d<<30 78 20.9 29.6 20.1 2 483 2 824 2222
d>30 19 31.0 35.0 30.1 2 326 2 397 2182
11 H8H d<<10 7 8.0 9.9 6.4 2735 3 341 2 496
10<<d<<20 59 11.9 19.9 10. 2 2 952 3223 2 699
20<<d<<30 76 21.5 29. 8 20.5 2 882 3 341 2621
d>30 22 32.5 36. 3 30.1 2733 2 961 2 566
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Fig. 4 Distribution of ultrasonic velocity
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Table 2 Results of wave velocity measurement (four times)

SZ FAT I Y I Y NS Y
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Fig. 5 The relationship between the velocity and growth days
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