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Seed Germination, Seedling Growth and Optimal Seedling
Density of Phellodendron amurense Rupr. in Nursery’
Gwan-Hyo Goo’, Kang-Young Lee’, Ki-Sik Youn® and Chong-Kyu Lee
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ABSTRACT

We examined the effect of pretreatments on seed germination, seedling growth, optimal seedling
density of Phellodendron amurense. The seeds were carefully purified after collection in late Oct.
from natural population at Mt, Chiri. For the evaluation of pretreatment effects, seeds were sowed in
an experimental nursery after being stored in open ground(2~8T) with soaking in 20% H0., 50-fold
pon-pon solution, cold moist stratification in refrigerator(2~47C) and dry storage in room temperature(4
~18C), respectively. For the effect of growth density of seedlings, seedlings germinated in nursery
were precisely controlled with 53, 104, 220, 380 seedlings per m?. Among pretreatments for the
promotion of germination rate, pon-pon treatment(68.8%) was highest, the others were higher than
that in dry storage(2.3%). and these seed pretreatment methods were significantly different at 1%
level. The height growth of seedlings showed the most vigor from Jun.12 to Jul. 8, and from Jul.20
to Aug. 2, and it reached to 72.8% of height growth. In case of 1-{ seedling, although seedling
density per m" was increased, seedling growth was decreased. The optimal seedling density was 104
seedlings per m’. The standard seedlings for plantation were above height 55¢m, root collar diameter
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8.1mm, and root length 2lcm. These results demonstrated that seed of P. amurense requires stratifica-

tion for the germination promotion,

Key words : Phellodendron amurense, geymination rate, stratification, seed pretreatment method, opti-

mal seedling density, standard seedlings
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Table 1. Pretreatments for hastening germination of Phellodendon amurense seed

Pretreatments Temperature Duration
DS : Dry storage 4~18C Oct. 24. 1995 - Mar. 30. 1996
CMR : Cold moist stratification in the refrigerator 2~47T Nov. 22. 1995 - Mar. 30. 1996
CMG : Cold moist stratification in the ground o g _ .
(NOCHUNMAEJANG) 2~8T Nov. 22. 1995 - Mar. 30. 1996
Pon-Pon : Cold moist stratification in the ground T i .
storage after washing in 50% Pon-Pon 2-8C Nov. 22. 1995 - Mar. 30 .1996
H20; : Cold moist stratification in the ground after o q 5 1005 ;
soaking in Hydrogen peroxide 2~8T Nov. 22. 1995 - Mar. 30. 1996
Table 2. Seasonal changes of the climate at the experimental nursery in Chinju
i Month  pror Apr. Ma June July Au Se; Oct. Mean
Division T ' pr. Y Y g P )
1996 55 10.6 17.2 21.3 244 26.1 20.8 14.5 17.5
Temp.
() *Standard climate 6.5 12.6 17.3 21.3 25.0 25.3 21.8 14.3 18.0
1996 11.8 17.8 245 252 2806 31.5 27.4 22.6 23.7
Max.
Temp. () Standard climate 13.0 19.8 23.7 26.7 29.2 30.0 26.3 21.7 23.8
. 1996 -0.4 3.3 104 180 209 21.8 156 8.4 12.2
Min,
Temp.(T)  Standard climate 0.7 56 11.4 16.8 216 21.6 16.3 8.3 12.8
1996 59 53 64 83 81 78 79 76 72
Rel.
Humidity  Standard climate 66 67 72 78 82 82 9 75 75
o 1996 154.8 84.3 69.9 99.7 176.6 123.1 49.3 36.8 794.7
Precipitation
(mm) Standard climate  80.1 105.3 129.2 236.7 278.1 292.5 158.0 48.0 1327.9

*Standard climate ; Mean of the climate in 1985~1994.
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Table 3. Seed germination of Phellodendron amurense by different pretreatments(Unit ; %)

Replication
Treatments Mean + S, D.
1 i1 m
DS 2.0 2.4 2.6 2.3+ 0.30
CMR 30.0 33.6 34.2 32.6° = 2.27
CMG 62.8 68.2 64.6 65.2* = 2.75
Pon-Pon 66.4 71.3 68.9 68.8° = 2.2
H:O 57.0 50.1 58.7 55.3” t 4.55

* Different letters of a,b,c and d indicate significance at 1% level.
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Fig. 1. Seasonal changes in height growth of the
seedlings of P. amurense by different
treatments.
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Table 4. Growth characteristics of one year old seedlings of P. amurence by different densities.

Densities ~~ Germination  Height Root collar  Root length No. of T-R ratio
(seedlings no./m% (%) (cm) diameter(mm) (cm) primary root
53 67.4%F 72.5° 9.5° 25.5° 5.1° 0.53°
104 67.5" £0.6" 8.4° 23.3° 4.5 0.54°
220 65.7° 58.6° 7.8° 21.9° 4.6 0.56°
380 50.0° 42.9° 5.1° 18.2° 2.5 0.62°
Mean 62.6 58.6 7.4 22.5 4.2 0.55
F-value 64.91* 70.74** 140.22** 28.09** 88.66** 14.74**

E . Different letters of a, b and c in vertical column indicate significance among growth characteris-

tics at 1% and 5% level.
* P<0.1, * P<0.5.
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Table §. Number of seedlings according to the height,

densities of P. amurense.

Fugo MTRFS WALR 2 HIEEFEES WYL HE

root collar and root length among growing

Densities(seedlings no. /m?)

Division Range Total
53 104 220 380

Below 40 0 4 (100) 25 (100) 114 (100) 143 (100
41~47 0 8 (96) 32 B9 95 (70) 135 (8D
Height 48~54 8 (100)* 18 (88) 51 (714) 68 (45) 145 (63)
(cm) 55~62 9 (85 29 (7D 71 (6D 57 27D 166 (44)
63~70 11 (68) 30 43) 26 (19) 46 (12 113 (22)
Above 71 25 (47) 15 (14) B M 0 5 (D
Below 4.0 0 0 30 (100) 103 (100) 134 (100)
Root collar 4.1~ 6.0 2 (100) 11 (100) 44 (86) 125 (73) 182 (82)
diameter 6.1~ 8.0 5 (96) 15 (89 62 (66) 95 (40) 177 (58)
() 8.1~10.0 25 (8D 42 (15 55 (38) 38 (19 160 (33)
10.1~12.0 14 0 28 (35 18 (13 19 &) 79 (14)
Above 12.1 T (13 8 B i1 G 0 )6 (3)
Below 10 0 0 11 (100) 19 (100 3() (100)
11~15 2 (100) 5 (100) 36 (95) 68 (95) 111 (96)
Root length 16~20 6 (96) 20 (99) 51 (78) 144 (77) 221 (8l)
(cm) 21~25 17 (85) 56 (76) 62 (55) 84 (39 215 (52)
26~30 23 (60) 18 (22) 48 (27 46 (17 135 (24)
Above 31 9 3am 5 @ 12 6) 19 &) 45 (6)

* () : Accumulative percentage from the greatest growth.
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