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Effects of the Seed Treatment on Field Germination and
Seedling Growth in four useful species, Evonymus alatus,
Nandina domestica, Thea sinensis and Zanthoxylum piperitum"
Gwan Hyo Goo? Jai Sik Choi’ and Ki Sik Youn?®
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ABSTRACT

We examined the effects of seed treatment on field germination rate and seedling growth for four woody

species, Ewonymus alatus, Thea sinensis, Zanthoxylum pipervitum, Nandina domestica which are economically
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useful in Korea. The seeds of each species were purified carefully after collection during Oct. and Nov.. £.
alatus, T . sinensis, and Z. piperitum were sowed in the experimental field after stored in open ground with
treatment of Pon-Pon, H,0,, GA,, scarification, and N . domestica was sowed in container within green
house after treatment of three different periods(7, 13, 21days) in growth chamber(4, 25, 32°C). Germination
rate and seedling growth were measured in mid-Oct.. In £. alatus germination rate was higher in storaging
in open ground after soaking in GA,{67.1%) than in only storaging in open ground(18.4%) . But the rate in
T . sinensis showed no differences between storage in open ground after treatment of GA; and scarification,
and only storage in open ground, Germination rate of Z. piperition was much higher in storaging in open
ground after treatment of Pon-Pon(80.3% than in only storaging in open ground(12.4%. . In N . domestica,
seeds stored for 7 davs at 32°C were germinated faster than those stored for 7 days at 4C, and germination
rate of the former was also higher than that of the latter. Peak Times of seed germination in field were order
of E. alatus (32 days!. Z. piperitum (49 days), T . sinensis83 days), N . domestica(87 days). The growth of
seedling germinated in field showed a good result because of early germination following the effect of seed
treatment. The periods of highest growth performances of the seedlings were 72 days in late Jun.- mid Jul.
in £ alatus. 59 days in late Jun.- mid Jul. in Z. Piperitum, and 45 days in mid Aug.- mid Sep. in T . sinensis

Key words . Seed treatment, Field germination rate, Seedling growth, Euonymus alatus, Thea sinensis,

Zanthoxylum piperitum, Nandina domestica
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Table 1. Species, seed source and seed treatment used in this study

Species Seed source

Seed treatment

Ewonvmus alatus
Thea sinensis
Zanthoxvium piperitum

Hadong-gun, Chingyomyon
Sachon-gun, Kongangmyon
Hapchon-gun, Kayamyon

GA,. Pon-Pon, H,0,, NM, DS
H,0.. $B, NM, DS
Pon- Pon, H,0,, NM, DS

Nandina domestica Chinyang-gun, Ibansongmyon 4C, 25C, 32T (7,15 21 day:
Table 2. Methods of seed treatment used in this study
Abbreviation Seed treatment _ Duration B
GA; Soaking in gibberellic acid 100ppm ’ 24 hour /
Cold moist stratification in the ground Nov. 23. 1992 - Mar. 29. 1993
Pon-Pon Washing in Pon-Pon 50 double / 1 hour /
Cold moist stratification in the ground Nov. 23. 1992 - Mar. 29. 1993
H,0, Soaking in hydrogen peroxide / 8 hour /
Cold moist stratification in the ground Nov. 16. 1992 - Mar. 29. 1993
SB Seeds coat scarification / About 80%
Cold moist stratification in the greund Nov. 16. 1992 - Mar. 29. 1993
NM Cold moist stratification in the ground Nov. 16. 1992 - Mar. 29, 1993
DS Dry storage Nov. 16. 1992 - Mar. 29. 1993
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Table 3. Climatic condition observed at the experiment nursery

T . B -
Months Max. empi/l?:.lre (©) Mean hui?(]ﬁ:;(;) Precipitation (mm)
3 13.1 0.3 6.3 66 65.2
4 19.7 4.3 11.9 59 22.8
5 23.8 11.3 16.9 70 160.6
6 26.2 17.9 21.6 77 236.2
7 26.3 19.4 22.6 80 204.5
8 26.7 19.5 22.6 81 599.8
9 26.1 15.4 20.1 74 31.8
10 21.1 7.0 13.5 70 50.4
Table 4. Peak time of germination and germination rate by seed treatment
Species Peak’of .Times Germination rate (%)
germination GA, Pon-Pon H.O, SB NM DS
Euwonymus alatus Apr. 30(32 days) 67.1° 34.2° 28.9° NT? 18.4¢ 0
Thea sinensts Jun. 20(83 days) NT? NT? 84.3° 74.7¢ 87.12 23.3°
Zanthoxylum piperitum May 17(49 days) NT? 80.32 33.1° NT? 12.4¢ 0

» NT : Not treatment
* Different letters indicate significance at 1% level

Table 5. Effects of storage temperature and period for the seed germination of Nandina domestica

Temperature Days of Germination rate (%)

(C) Storage Feb. 22 Mar. 8 Aug. 28 Cumulative total

7 - - 58.8 58.8

4 14 - - 80.8 80.0

21 - 16.7 16.7

7 17.0 56.4 68.0 68.0

25 14 3.0 15.0 15.6 15.6

21 - 12.0 12.2 12.2

7 50.0 88.9 88.9 188.9

32 14 12.0 14.0 16.7 16.7

21 -
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Fig. 1. Effects of seed treatment in the field ger -
mination of Fuonymus atatus.
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Table 6. Mean values of seedling growth by seed treatment of Euonymus alatus

Treatment Height Root collar Root length No. of T/R
(cm) diameter (mm) {cm) primary roots rate
GA, 19.22 6.6 16.6 4.2¢0 38.1
Pon-Pon 15.6" 6.0 16.5 3.6° 45.3
H.0, 15.6° 6.3 17.0 3.6¢ 43.9
NM 15.0° 5.6 17.4 3.2¢ 39.5
DS - - - - -
Mean 16.4 6.1 16.9 3.6 41.7
* Sowing date . Mar. 29
* Different letters indicate significance at 1% level (Height, No. of primary roots)
Tahle 7. Mean values of seedling growth by seed treatment of Thea sinensis
Treatment Height Root collar Root length No. of T/R
{cm) diameter (mm) (cm) primary roots rate
NM 19.18 5.18 13.47 7.5% 119.1
5B 18.32 5.32 12.1% 7.2¢ 124.8
H.0. 17.1¢% 5.12 11.4° 6.48° 120.1
NM 11.8° 4.0° 9.3 5.2° 112.9
Mean 16.6 4.9 11.6 6.6 119.2

* Sowing date . Mar. 29

* Different letters indicates significance at 1% level (Height, Root collar diameter, Root length, No. of

primary roots)
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Table 8. Mean values of seedling growth by seed treatment of Zanthoxylum piperitum

Treatment Height Root collar Root length No. of T/R

{cm) diameter (mm) {cm) primary roots rate

Pon-Pon 52.4 6.1 18.7 5.8 47.5

H,0, 51.4 6.0 17.6 6.2 47.2

NM 48.3 5.6 17.5 6.5 43.3
DS - - - -

Mean 50.7 5.9 17.9 6.2 46.0

* Sowing date . Mar. 29

Table 9. Mean values of seedling growth by storage temperature and period of seed in Nandina domestica

Temperature Days of Height Root collar Root length No. of T/R

(s storage {cm; diameter (mm) fems: primary roots rate

7 3.5 2.0 5.2 8.0 48.0

4 14 4.1 2.0 6.8 7.5 541.1

21 3.0 2.0 4.1 5.2 589.2

7 4.8 3.0 21.6 15.7 129.7

25 14 5.2 6.0 24.3 25.7 194.2

21 3.2 2.0 15.2 7.8 362.7

7 5.7 4.0 21.0 21.7 137.9

32 14 4.0 2.0 8.3 5.0 107.4
21 - - -
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Fig. 6. Seasonal height growth of the seedling by
seed treatment in Thea sinensis.

W OERE 80.0%7)F MES L 98 #E Lifged
= REE) ofF #iftyder 2duFE 3
A gdoh B oAt Bk EE B
= oBlset et md AR AR ol
A vhg RS FRAES 29 BAx ERHME
- FETFEY % HM 88 HaY-E 9B H4)
Aol 24 HE M RSB 56.0%7F o Hrifel
fgdldem o Lol [MELE] ofF sk
o AT 2Ty PHAHE &
EAE R patterng Bgrch, o] AL EHiolAd fHF
W RV 52 R Eitge dEm BNz
R MRERPE A ol ol ERo=E
1Rk MEEER 2o 22k HREEEY o]
e Ao® HEsY

% W
xﬂ golh HiE - o) H& & WHoZ A
2 Qe VR, @A, AU, 2dut %

IO ol»

o —f B EiRE] Hdle] UiFE RECF wl2n

Yezsttol wol W MEFMS fEHoE FLE3]
I glen}, ol HifEe i dl¥Fo] &I
BEE KR 9§ e gz KSted Lol
oA om fEEE FUREME SR ot
HE b e Qo] QomE KEEES T KR
By BT WHEEE S A AR S
obold 7| Hste] WL wl, HiFERIE M7 ¥
g Higola iR fafe 11A T &%
Hslel AL Bk 1% gibberellic acid 100



BEINBEE

ppmoll A 2447 Fif F Rl HFE 101 K
B2 RE&T % 127M BEREHY EBES} 7}
A MRS KSR BE EEdd fEFe 67,
1%7}F #Esle] —# BRE#NCE KT &
HE 18.4%4ct ol F & BFES ¥ F
Biyel BFEENE #EHUY. 2 2
L fFe BREETcEs 223 T ¥R
EHRE oot FEFRST BT HFERS
OF% S Elx B ORE #Es MER A= %

| #Fslol FEgrEY BTy e e o
aloi of & Aoz Azdch xg 2P ET
+ Pon-Pon BHE #% EFRERII EHEINM ¥
ol 80.3% 7} BEsol —# BREHET KM
EEES B¥EE 12.4%50 ¢ 2o BFEHS
Bo} Fo] HTe 8% KIEMOLE KB Hifel
g EREe =lolu MBEES MERT 4 Ao

G BT S e EHMBF RH}
8H Ta Meldeo, HMFE M &% 32T
A 78A4s EEY BTl B¥EFEE M w1
B EEis 3H W i gk 4 ol ¥
A Mo EEE R Byl BEST EEW

ol MigEELS Mpd & At Bl FED
Brel ¥ BRRHc $4UFET BE &
32H), ZIFET BE % 400), AUF(E
T 1B 1% 83A), A GET B % 8710 IR

olgivt. HHERIE EHiolA HIFY WAL £E
BES stagfo 49 GA, BE % ERERT
ﬁﬂ_ﬂuﬂ A by EFESR e, ASe REL
Fyohys EREHC G HEEE & BROERY
EEECL Y4 pifsid e z29v%= Pon
-Pon B % FREF KBEE K @fﬁi
geh WHAT REE 2cof Mm% EFFESUAL
& 2H EAY ERRE BT FREES EB
Mool fFeld R ERS 2ol 32T REl
A 73R EEY BRERECA B s
BEFg AR&S Hod daldos Mo #HF
BERACE »HESE WK WM ARE RIS
o},

ol A BES Wk MELR BIES 23
eel A4S KH B OKEIEA AR RS
b AEDE Bal gw TS SdRE &
EHSH EEME 2-3Ed NEemy RS

gyEe voin
HEE EEES vol BA ERMME

EEEN NS
shaLtR

84(1)%%. 19954 3H 95

o) 7% YT B & 720 (] 6F TaYE 7

A e Aelgled, zIuvRE= BT BT %
59EA 68 TANE 7H s Aol2A s
R Aok B BMAY AR Bk EER
We usedch AURe A wWF B &
SUEAY 8F AEE OF Bl Rk kN
$ 3o 2dUSY HAUS woh: 54 4R

‘o}—t- e Egied oAL AdFrl oE #ifE
Heop XA ] Barso] RERCZS BWhel A7
© B %7 Ed Aol kS #EE
& “H Al H oz B BHEF R o
& ﬁﬂi/l FEol EFRSHA e, R
MREQl B B RE HEE ¥ BETE 2

o Rglel BEAA 4 S WA T
BE R HES BRAE ¥ el

5 B xR

1. BEF . FEE - FHE, 1991,
BTHYE. HAREE o
§0(2) : 202-209.

2. BEF . PR - B, 1993, 23)u5Fol
2lel4] Pon-Pon ¥l & ¥ #HF{LE
3 fEAe] KA EmEERE SE. @M
§2(3) 1 227-234.

3. HEEE - BBk - AR
B, p.540.

4. BHE - K 1991. Gibberellin EHE s}
+ifio] gl e} Az LRl
B MEKRER HRRHERE 5149,

B2
WHEE. B

1978, AREMEE.

o] &] 5=

5. W, 1987, MY FEEsl 9 #tec
BER Al vl ¥ @A 28(1
26-29.

6. BFE. 1993, HHMEEA o A
Berberine2] #misb i k. BRI

F 2P 8- L8 3/ p.166.
7. &EDE. 1992, AR B Bl maEs
By kol REEE YR, LB BB

WX, p.199.
8. BHIEME. 1991, @#Ee BEMEHKE
%) . 122-197.

9. AEE - HTHE - EAERE. 1988, 2T
o Eete Mae ol BERE Rete] MT
7. BRASIE BUH. 22(2) 1 77-83.



96 34,

10.

11.

Ll
&

14.

15.

16.

17.

18.

19.

20.

3. BRI - BTEE - BAM. 1992,

2. FEiE.

s

o Uy

LT - R, 1989, FuhbE T B
b MR B MR, HEASK EY
R, 1:88-94.

IR MORERIEAT. 1991, EHMmIRENE
SFER % - PR A ES (29 et Az
o BAMEEK - PHEEE. 17-85.

. HRFSEC RAE(E - BEE. 1983, 2T fi

e ' sl
L. 21 223-228.

BAsh #f. BEXRKE ®

(R RTIE
o RISl BT 3R, ALK EMMT BER
HHrge 10(1) © 153-172.

FESE - =30, 1991, BHAY
KEEh) 3. BB E. 3-24.
B - ERB. 1990, B AR
FEM R . Ak M. 367-369, 403-405,
464-465, 759-797.

B =i 1985. MEFKIRZ} oo fLHLE.
KEEHFIERA L. p.602.

B, 1987, MEEEEEN  GA, &E
Egremont russetAt#he] f7 W 4k
o AHENol vl H= 2E. Biik BEIE

29 04F #

3:.8-13.

AR - FEHE—. 1991, A s
Esogyme patterns. B EKIFEHEHL G L
4(1) 1 13-16.

tEBENS. 1983, FRRIBEREE. #ouat. A%
p.495.

AL - HDKEI 1989 . JRFIEEEL . R AR
38-60.

CHRER. 1991 EE #EEl £fete ok
Feorol Frue W HEFEEMOl MY MR &2l

KB B /T p.146.
1989. o f#ik. =4z 4.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

A, 2 CHRABES BT BHGEER L Bt B Rl vixs axt

p.155.

ZE® . 1964. Gibberellino] o}7}4lo} 3 £
shefol el MWK Eo tlAE &
B.OEINBKR ROCE 3:73-80.

FEAEMN - YRR - B SRR R R — . 1989.
gglol HAEsHE PR Pl 23 R
BH . HERFEHEMHEERE 20D
1-214.

FE8 - WNEA. 1989, kAl MoRfEr o
R FRE 9 REEFRRMEC] REQ WiTE. 27
AEH BRREAE EER BRI 11
15-23.

Bk - AT - ZEH - HMEE . 1986, =
EZ R 6 EM 45k WY R, &
HHE. 22 97-103.

FEFHIBIE AR E RS WHRBRHEEDES B4
e, 1989, BIRD Lol A-2FETh»3
T -, B SR>, 136-136.

FAER. 1992, X \T o FHiE L ALEICH
T L. BILKE A8k BARIRIERIEHR
TR ST 3RSC 90pp.

Bewley, ].D. and B. Michael. 1986. Seed
Physiology of Development and Germina-
tion. John wiley & Sons. New York and
London. p.347.

Farmer, R.E. and J.C. Goelz. 1984. Germi-
nation characteristics of red maple in north-
ern Ontario. For Sci. 30(3) ! 670-672.
P.J and T.T. Kozlowski.
Physiology of Woody Plants.
Press. New York. 495-530.
Murray, D.R. 1984. Seed Physiology Vol.
2. Germination and reserve mobilization.
Acadimic Press. New York. 287.

1979.
Academic

Kramer,



