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Studies on Germination of Daphniphyllum macropodum Seeds*

Hoon Kang**

Summary

Germination response to the treatment of temperature, low temperature period, red light and
various plant growth regulators are studied by the use of the seeds of Daphniphylum macropodum. Also
physiology in seed germination was studies in relation to characterization of the water uptake and
changes of seed-stored substances to the treatment of low temperature and GA during seed
germination.

The experimental results from the studies are briefed as the following compendia.

1. Effects of temperature, low temperature period, red light and various plant growth regulators
on the seed germination.

1) Although the seed germination did not take place in 15 weeks when done at 25C, germination
of Daphniphpllum macropodum seeds are promoted at 15C, and inhibition was greater as temperature
increased,

2) Promotion of seed germination was greater as low temperature period prolonged, and the
treatment of 4 weeks low temperature was not more significantly influence on its promotion than the
control.

3) Red light promoted the seed germination at 15C, but lost its promotive effect at over 20C. And
there was a greater promotion in dark than the light.

4) The GA treatment at 10my¢ greatly promoted seed germination, and inhibition was greater as
concentration increased.

5) The NAA treatment under 10my/¢ was not more significantly effect than the control, and

germination percent decreased greater than the control as concentration increased.

xol TEL 191¥E ¢RAGAY A7) AUol et FFSUE.
ZAN ¥ : 913-1510-003-1
x x ot dol et} (Dept. of Horticulture, Cheju Univ., Cheju-do, 690-756. Korea)

-33-



L L

6) The ethephon treatment at 1mg/¢ greatly promoted seed germination, but within the range of
25 to 100mg/¢, was almost as germination percent as the control.
7) The BA treatment at

concentration was more effective than the control.

1mg/¢ greatly promoted seed germination, and also, the other

2. Effects of GA and low temperature treatment on water uptake and change of seed-stored
substances during seed germination,

1) Low temperature or GA treatment promoted greater seed germination than the control. However
combined treatment with both of them demonstrated greater level of germination than either low
treatment or GA alone.

2) The control, low temperature, GA and low temperature plus GA tretement showed three stages
of water uptake during seed germination, namely 1) rapid incrase, 2) steady, and 3) increase in the
water uptake. There was a gradual increase in the third increase of the control than the other
treatment.

3) The content of protein and crude fat decreased more rapidly in low temperature plus GA
treatment than the control, Although its content was more decreased in low temperature or GA
alone than the control, there was more decrease in the combined treatment than either low
temperature of GA alone.

4) After one week of imbibition, the content of carbohydrat and total sugar was decreased more
rapidly in low temperature, GA, and low temerature plus GA treatment than the control.

5) During seed germination, the content of starch and sucrose was decreased in the all
treatments, but due to the much consumption of energy, its content was more decreased in low

temperature plus GA than either low temperature or GA alone.
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Fig.1. Effects of temperature on seed

germination of Daphaiphylum macropodum.
z) Seed was treated with low
temperature at 4 to 5C for 12 weeks.
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Fig.6. Effects of ethephon on germination of

Daphniphyllum macropodum seeds at 15T in
dark.
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Fig.7. Effects of benzylaminopurine on

germination of Daphniphyum macropodum
seeds at 15¢C in dark.
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Fig.8. Effects of low temperature and

gibberellic acid(10mg/¢) on germination

of Daphniphyllum macropodum seeds at 15C

in dark,

z) Seed was treated with low
temperature at 4 to 5C for 12
weeks.
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Fig.9. Changes in water uptake of Daphniphyllum
macropodum seeds as affected by either
low temperature, gibberellic acid(10mg/
¢) alone or the combination at 15T in
dark.

z) Seed was treated with low

temperature at 4 to 5C for 12

weeks.

(K7, B F)ol o2l pEgcae g

Baron(1978) & Pinus lambertiana EFRFH 39
Aol Ky®ilk *A4E wdde g A 3d¥F
b KFGEE 343 Fohsle]. o g 29A4
KyRilke A4S, 3dA= F453in o=
AKP3RIg7F ol Foixcke sddh b #5(1989)
= Amaranthus hypochondriacus T8 FEEEERY 4% iR
m, a8 Emel 3gAle K5I SAdE Lol
o, B RS B HEEYC} K5
Bik7t Welackn sled & KB BRE o)t
R HEE 2dd

EOHE SRe EE KB+ GARKRAN KR
Euc 174 3453 Hosigden], af HE
B #H7t dasigd=e ER+GAREE 94
A5 HAsiel o ERD GA BRERY Y W)
7} gt} (Fig. 10).

FRERAE S BFc Fo oluixioz 5



4 ]
Bye ol sdutsigst EE+GAREL o4
“ F& Mgl GAS EE USKEE NE
Eac Frt gzt BE+GABRYtE B
47} A (Fig. 11).
1309
E 0—=0 Control "}
§ a—n Low lupeuture‘)
A b GA
E e—-© Lou temperature + GA '50
= 100 -
¥ \ g
~ @ 200
5 .\: 2 ~
2 N G X
] Yo 0 Qo
Sat ShNigm— eSS
\.<l=ﬁ:=\o\°\ Ng o§:§¢‘)\°
'N\.\e\.\“’:ﬂz L4 ~ 0
== L IR
& I At
M 100 Nei~a.
Ty s s 7§ s do T n E ©0—"0 Concrel . e,
. ey gt a——8 Lov temperature
Weeks after imbibition started o e .
Fig.10. Changes in protein content of i TS v et
Daphniphyllum macropodum seeds as
affected by either low temperature, ° .
. . 1 2 3 & H 3 7 8 9 10 11 [¥3
gibberellic acid (10m/¢) alone or the Weeks after imbibition started
bination at 15C in dark,
combinafion . Fig. 11, Changes in crude fat content of
z) Seed was treated with low Daohmiofal p p
temperature at 4 to 5C for 12 panipayliiim m.amw um seeds as
weeks affected by either low temperature,
) gibberellic acid (10mg/¢) alone or the
combination at 15C in dark.
Ha dF Lelvlesis} A olujxie £ z) Seed was treated with low
frolld Mzg FAEARA ol&=7ls g temperature at 4 to 5C for 12
(Mayer9} Poljakoff-Mayber, 1982). Park % weeks.
(1976) ¢ =57t BFETH RESHSES
mAtEaHESE T3 s, BiES A R B¥stt $9 sucrosex Agslo]
%o} ue} Ailzoz Bhida sl =3 (Beevers, 1961, Parks} Chen, 1974) SEgifE o
L4 (Ingle F. 1964), Phaseolus vulgaris 2 o|&=]n (Bewleyel Black, 1978, Parks}
(Hegwood®} Gaines, 1973), Cucumis sativus Chen, 1974), Pseudotsuga menzesii (Ching, 1966),

(Davies®} Chapman, 1979), Citus limon (Garcia-
Agustin?} Primo-Millo, 1990) #FolA4x BIF7)
Aol w2t EEHARE Mg s
B2 95(1990) £ Amaranthus hypochondriacus 16 T34 3F
B B2%7F Ao o2 FEEASRL K3,
BIF5 RELTS Ho BUctn sl X KB
9 BRE o|He s FLUY HHE vy

zzEPe ER+GARES HBEYY 13
7R F43 Mpsidon, 135 HEEA

-40-

£44(Ingle ¥ 1964), Cucumis sativus (Davies$}
Chapman, 1979) 5 «&f fEFold EBFEs A
Holl wel EFaRe By BEsidc o
Ao BRE ¥ol HBENC EB+CAEHA
7} 224 @7l B AL (ER+GAREA A7}
HEREYC BF5L &20s5]o] of & SFs0] Y
284 A3 BSEY RSl Bort 32 A
o2 BHEd

RAEHERE 25 BBAAM 13742 F&4



AUUL ETRFA WY B

M3t oo 238E 8F7tA] HEBEE M7t
Ao AR B FHA = ALHA ety
¥ deblidh asd HEEE 8F ofds
ebshA FA A A BR+GAREAAE F&
3 JWAdte dwE el (Fig 12).

200

—
=
=
o
g 150 }
F=1
[}
Q
&=

o J9—o
& “.\‘?:g\o
¥ T —i
~ 100 =t §‘>o

—

@ S\
o oL
b4 A O—o
‘>=. ©0-—0 Control .Q‘ ~—c
o u—n Lov lﬂpc!ll\l((l) \l§.\
p=3 NS
; &—a GA hd
O % & —® lov teapecrature + GA

1 2 3 4 S‘ ; 1 3 ; 10 I 12
Weeks after imbibition started

Fig.12. Changes in carbohydrate content of
Daphniphyllum macropodum seeds as affec-
ted by either low temperature,
gibberellic acid (10mg/¢) alone or the
combination at 15C in dark,

z) Seed was treated with low
temperature at 4 to 5C for 12
weeks.
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Fig.13. Changes in total sugar content of
Daphniphyllum macropodum seeds as
affected by either low temperature,
gibberellic acid (10mg/¢) alone or the
combination at 15¢ in dark.

z) Seed was treated with low
temperature at 4 to 5C for 12
weeks,
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z) Seed was treated with low
temperature at 4 to 5C for 12
weeks,

7t weld Zoz EHEd

Sucrose¥ e B¥- Aol v}l 2E &
Bl Mpoigled EB+GARH7 BBE Y
&8 MAsch BRI GA SSRB: HE
Boc ¥4t gted EB+GARBucE X
7} A%} (Fig. 15).

F8 HERSE Y Ro] AP Fofut o) §
¢ 4 71 dFok 213l PP TEANL
F2 KR Tol MEsMme 449 ¥3ug 4
A oli¢ + v ohE TAFFE Yo 2 Yo
(Bewleys} Black, 1978). Normura ¥ (1969) &
W FAA sucroset B|FR7A LFEL2 4
$5%171 AEA AL Ko, o5 (East F,
1972), Cucumis sativus (Davies2} Chapmam,
1979), Cucurbiia pepo (Thomas$} Ap Rees, 1972)
7 FoHME RFE/ #1578 w2l sucroses

-42-

o 1 2 3 3 5
Weeks after imbibition started

Fig.15. Changes in sucrose content of

Daphniphyllum macropodum seeds as

affected by either low temperature,

gibberellic acid (10mg/¢) alone or the

combination at 15C in dark.

z) Seed was treated with low
temperature at 4 to 5C for 12
weeks,
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