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Abstract: The effects of ultrasonic wave and polyethylene glycol (PEG) osmotic treatments on germination and
the metabolic mechanism during initial germinating stages of Pinus tabulaeformis seeds were studied through an
orthogonal design (Ly3*). The results showed that: PEG osmotic adjustment and ultrasonic treatments have dif-
ferent effects on the seed germination and the metabolic mechanism during initial germinating stages of Pinus
tabulaeformis seeds. The effect of PEG promotes seed germination, which increases with the increment of PEG
soluble concentration, and 20% PEG solution significantly promotes seed germination and significantly in-
creases the content of soluble sugar and soluble protein during the initial germinating stages. The germination
rate and germination index could be significantly increased, the decomposition of starch could be accelerated,
and the content of soluble protein could be increased during initial germinating stages after the seeds treated
with 59 kHz ultrasonic wave on 10 min. The best treatment combination of ultrasonic and PEG osmotic adjust-
ment treatment was: the seeds soaked in 20% PEG solution for 24 h, and then treated with 59 kHz ultrasonic
wave for 10 min. [Ch, 3 tab. 17 ref. ]
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Table 1 Factors and levels of orthogonal experiment for Pinus tabulaeformis seed
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Table 2 Results of variance analysis

&b HE PEG Jii 73 %k PEG i [i] PEG Jit 43 Bt [a] e 75 I T
F1{a 11.20%* 14.56%* 3.17 6.56%* 20.51%*
P1H 0.000 1 0.000 3 0.069 4 0.008 3 0.000 1
FAE 9.89%:* 10.00%* 1.67 7.71%% 20.17%*
REFIEEL
P1H 0.000 1 0.001 5 0.218 7 0.004 5 0.000 1
F 1Y 9.05°%* 5.71% 2.28 11.61%* 16.58%*
ILDAE(ER S
P1H 0.000 1 0.013 4 0.134 1 0.000 8 0.000 1
F 1Y 1.10 0.96 0.45 0.69 2.32
AEX HL
P1H 0.404 9 0.403 0 0.643 7 0.512 5 0.127 3
F 1Y 2.96%* 8.36%* 0.41 2.24 0.84
CIRER diYii
P1H 0.026 5 0.002 7 0.666 8 0.135 7 0.447 1
) F1ii 2.69% 2.51 2.88 0.66 4.72%
TE R
P1H 0.038 6 0.109 2 0.082 3 0.531 2 0.022 4
F1i 4.78%* 10.26%* 1.83 3.57% 3.46
CIRES i g
P1H 0.002 8 0.001 1 0.188 5 0.049 5 0.053 6
#x3 SEMILERSEIT
Table 3 Results of Duncan test
% KT BRSSO RN ARGk R (eke!) TP (mgeg)
0 37 C 2.308 0.347 80 B 20.3 B 48.985 B
PEG Jii # 43 54/% 10 47 B 2.905 0.421 30 AB 19.8 B 50.377 B
20 57 A 3413 0474 52 A 245 A 64.525 A
0 50 B 3.111 0.522 00 A 96.6 AB 51.298 B
R 75 I [A] /min 10 59 A 3.677 0.447 64 A 93.0 B 60.368 A
20 35C 2.075 0.304 53 B 99.9 A 52221 B

Uil BFME a =005, MFFEFRREFALE; SOHKRTZSNALE, TLEIIL.
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