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Improving Germination and Seedling Growth of Rigitaeda
Pine Tree by Coating and Prime Treatment*!
D.S. Koh? S.N. Hur? and B.S. Seo?

E B

2 7le et v Mool AbRsbde] 2l g A el E slo] Mg el MWAEES Bl s
of o5 KM Mo BF Ml HES b Hitsiad o
1. Polyethylene glycol(PEG) Hegl¥ w7} =l 58 Zubol g (TGP) & Fobg o 10T 2ok 15T
20T M Fkobso] gabsE ol

2. PEGH 7] 7ke] 48 wg Aoy vsl 2842 woldn (GR) 7} ebgsldond, Hernol o
Erkelle AT Azt 74]7} EERERITI=

3. 20} Wol4 £ (MGRI & PEGH el 710el 245 abom, 20Col4 % Seiopd viehri

b 20T 12907 PEG Ael4] o 220 4ol s 53 Es ot a

5. PEG A2t BLAGIAEE st 4% wolrt dadnion), WAKMN SA4L BEZ Q9 #F B

BRKel ebd
6. fRiEet Ezkele !’é Aol & zkelh sl3les), PEG Aelsb 7 <&
1:]'. Hrulal gokg R Alg] (F AR q=ako] ok 7590 d ) 7 &3 K oFz A (3

<1 & (070
A slaAe @t o s Fela),

of
A0l
=
ok
o
I3
!
i

R

4
BEel ok 50%0)

L#\
o

ABSTRACT

Seeds of Rigitaeda pine tree (Pinus rigida X P . taeda) was primed with polyethylene glycol (PEG-6000) under
different PEG concentrations, treatment period, and temperatures to test uniformity of germination. Coated
seeds and PEG treated seeds were sown to compare germination, emergence, establishment. and seedling
growth.

The results obtained are summarized as follows !

1. As the concentration of PEG increased, as total germination percentage of pine tree was increased. Total
germination percentage of pine tree seeds primed with PEG at 15 or 20°C was better than the seeds treated
at 10C compared to untreated seeds.

[y~]

. Germination rate was improved as primed period long and level of PEG concentration high.
3. Maximum germination rate was high with long PEG treatment period, and markedly improved when the

seeds were primed at 20°C
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4. Priming with PEG at 20°C for 12 days reduced time taken for germination.

5. Osmoconditioned seeds accelerated germination under drought condition with injurious effect of coated

seeds by some chemicals.

6. There were much differences in establishment and dry matter production between drill and oversowing

method, and primed seeds showed better performances than the coated seeds. Coating effects to seeds were

better under drought soil condition rather than moderate moisture condition.
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Table 1. Effect of PEG concentration at three different osmoconditioning (OC) temperatures on total germina-
tion percentage (TGP}, germination rate(GR), maximum germination rate (MGR), and GT,, of P.
rigida X P . taeda seeds at 20°C .

Concentration Duration TGP GR MGR GTse

of PEG of OC 10C 15C 20°C 10C 15C 20°C 10C 15C 20T 10C 15C 20T
0% 3 days 81.5 89.5 86.5 11.7 11.9 12.5 1.8 1.9 2.6 6.7 7.1 6.4

15 3 88.0 91.5 91.5 11.5 12,3 14.1 2.3 2.3 34 7.1 7.2 5.9
20 3 89.5 89.0 92.5 11.3 11.8 14.0 2.1 2.2 2.8 7.2 7.2 6.1
25 3 88.5 89.5 88.5 11.3 12.4 13.3 1.9 2.0 3.0 7.3 7.2 6.1
30 3 92.0 92.0 92.5 11.5 12.9 12.5 2.2 2.8 2.0 7.6 6.5 7.0
40 3 93.5 92.5 89.0 12.0 12.8 11.8 2.3 2.4 2.2 7.3 6.8 6.9
50 3 93.5 91.5 90.5 12.3 12.7 13.2 2.3 2.2 2.5 7.2 7.0 6.4

0 6 81.0 86.0 73.5 11.1 12.4 10.9 1.8 2.3 2.1 6.7 6.5 6.2

15 6 91.5 90.0 89.0 13.0 12.5 13.4 2.8 2.3 3.3 6.6 6.7 6.0
20 6 88.0 92.5 90.5 13.0 12.5 13.0 3.1 2.5 2.8 6.3 6.6 6.3
25 6 91.5 94.0 830 12.1 13.6 12.4 2.3 2.4 2.3 6.9 6.3 6.6
36 6 90.0 90.3 8&7.5 11.4 12.5 11.8 2.2 26 2.1 74 6.9 6.9
40 6 89.5 90.0 87.0 11.8 14.6 11.6 25 3.4 2.1 7.1 58 7.0
30 6 96.0 93.0 89.0 14.2 14.0 11.9 3.2 3.1 2.2 6.3 6.3 6.3

0 9 78.5 82.5 65.0 11.2 11.4 9.7 1.7 1.8 2.0 6.8 6.5 6.2

15 9 92.5 90.5 90.5 12.3 12.5 13.9 2.0 2.2 3.6 7.1 6.8 5.9
20 9 90.5 91.5 89.0 12.5 12.4 12.5 2.5 2.1 25 6.8 6.9 6.6
25 9 91.5 90.5 92.0 12.6 11.6 12.7 2.2 1.7 2.4 6.7 7.4 6.7
30 9 93.0 86.0 87.5 13.0 12.1 12.8 2.5 26 2.4 6.8 6.5 6.3
40 9 91.5 89.5 93.0 12.6 12.4 13.1 2.4 25 2.8 6.7 6.8 6.6
50 9 94.0 94.0 91.5 13.4 14.3 12.7 2.7 2.7 2.5 6.4 6.2 6.6

0 12 87.0 80.8 45.5 13.8 9.4 6.5 2.5 1.9 1.3 5.8 7.8 6.6

15 12 91.5 88.5 81.5 13.4 10.7 12.8 2.4 2.3 3.2 5.4 7.7 5.8
20 12 89.5 90.0 91.0 12.4 10.9 14.6 2.4 2.0 34 68 7.7 5.8
25 12 87.5 92.0 89.1 11.8 12.2 13.9 25 2.2 3.0 7.0 76 5.9
30 12 0.3 90.5 85.5 13.1 10.8 13.2 2.6 2.2 2.4 5.7 7.9 6.0
40 12 89.3 92.5 88.5 12.7 11.3 12.9 2.9 3.0 3.0 6.4 7.7 6.2
50 12 93.5 92.0 89.5 14.7 11.8 14.8 39 3.1 3.4 59 7.6 5.6
LSD{(0.05) 1.98 1.72 5.4 0.49 0.60 0.85 0.2 0.2 0.3 0.2 1.8 0.2
LSD(0.01) 3.56 3.09 9.78 0.88 1.09 1.54 0.5 0.4 0.6 0.4 3.2 0.4

Table 2. Influence of temperature and duration of PEG treatment on germination of P. rigidax P . taeda.

Temperature Duration TGP GP MGR GTs,
of PEG of OC Control PEG Control PEG Control PEG Control  PEG
10C 3 days 81.5 90.8 11.7 11.7 1.8 2.2 6.7 7.3
6 81.0 91.0 11.1 12.6 1.8 2.7 6.7 6.8
9 78.5 92.2 11.2 12.7 1.7 2.4 6.8 6.7
12 87.0 90.3 13.3 13.0 2.5 2.8 5.8 6.5
15C 3 89.5 90.9 11.9 12.5 1.9 2.3 7.1 7.0
6 86.0 92.1 12.4 13.3 2.3 2.7 6.5 6.4
9 82.5 90.3 11.4 12.6 1.8 2.3 6.5 6.&
12 80.8 90.9 9.4 11.3 1.9 2.5 7.8 7.7
20°C 3 86.5 90.8 12.5 13.2 2.6 2.7 6.4 6.4
6 73.5 88.6 10.9 12.4 2.1 2.5 6.2 6.6
9 65.0 90.6 9.7 13.0 2.0 2.7 6.2 6.5
12 45.5 87.5 6.5 13.7 1.3 3.1 6.6 5.9_
LSD(0.05) 8.7 5.4 1.2 0.9 0.4 0.3 0.4 0.2
LSD{0.01) 15.3 9.8 2.1 1.5 0.7 0.6 0.7 0.
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Table 3. Effect of pre-treatment and moisture level on germination of P. rigida X P . taeda.

Pre-treatments Moisture level TGP GR MGR G'l?;(,
Intact 3 ml 54.5 5.9 0.93 8.85
” 6 68.0 8.0 1.20 7.93

” 9 80.0 9.2 1.15 8.40
PEG 3 85.0 11.9 1.65 6.83
i 6 88.5 14.3 2.55 5.80

9 81.5 11.2 1.53 6.93

Coating-1 3 155 1.8 0.65 10.90
i 6 67.8 6.1 0.73 9.3

” 9 65.5 3.2 0.13 18.83
Coating-2 3 9.8 0.6 0.13 16.63
’ 6 60.0 4.3 0.23 14.45

” 9 62.0 3.7 0.45 18.15
LSD(0.05) 9.26 1.1 0.43 1.05
LSD(0.01) 16.35 2.0 0.75 1.86

Table 4. Effect of pre-treatment on emergence and growth of P. rigida X P . taeda under moderate moisture

condition.
Pre-treatment Sowing method Emergence Establishment Dry wt.
[ntact Drilling 65.3% 62.5% 30.5 g/plot
7 Oversowing 45.5 37.2 18.0
PEG Drilling 77.5 72.0 37.6
" Oversowing 61.0 54.6 28.0
Coating-1 Drilling 73.8 68.5 36.6
” Oversowing 54.6 48.7 25.3
Coating-2 Drilling 67.3 65.5 34.4
’ Oversowing 48.9 42.1 21.5
LSD(0.05) 23.3 6.7 3.2
LSD(0.01; 42.2 12.1 5.1
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Table 5. Effect of pre treatment on emergence and growth of P. rigidaX P .
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taeda under drought condition

Pre-treatments Sowing method Emergence Establishment Dry wt.
Intact Drilling 45.0% 36.4% 16.9 g/plot
“ Oversowing 16.3 12.5 5.3
PEG Drilling 68.3 57.6 28.2
i Oversowing 40.0 26.3 12.3
Coating-1 Drilling 55.7 43.6 24.5
" Oversowing 22.3 17.0 10.6
Coating-2 Drriliing 46.2 40.3 19.9
- Oversowing 17.5 14.3 6.9
LSD0.05: 8.6 7.2 4.5
LS. 01 15.6 13.1 7.6
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