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FINAL REPORT SUMMARY

Serial Number | 913-1510-003-1

Project Title | Studies on Germination of Daphniphyllunt macropodum Seeds

Principle Name Organization & Address Title
Investigator Kang, Hoon | Dept, of Horticulture college of Agriculature assistant
Cheju National University professor
Duration & Ist year 2nd year
trane” From 199]. 3 To 1992, 8
an ron ) 0 . 8.
(4,000, 000 Won)

Total (4,000,000 Won)

Summary of Completed Project

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 Daphniphyllum
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 25°C,
germination of Daphniphy!lum macropodum seeds are promoted at 15°C, and inhibition was
greater as temperature increased, 2) Promotion of seed germination was greater as low
tepperature 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 15°C, but lost its promotive effect at over 200°C. And there was a greater
propotion in dark than the light., 4) The GA treatment at 10ng/1 greatly promoted seed
germination, and inhibition was greater as concentration increased, 5) The NAA treatment
under 10mg/] was not more significantly effect than the control, and germination percent
decreased greater than the control as concentration increased, 6) The ethephon treatment at
lmg/1. greatly promoted seed germination, but within the range of 25 to 100mg/1, was almost
as germination percent as the control, 7) The BA treatment at Img/] greatly promoted seed
. germination, and also, the other concentration was more effective than the control.
2. Effects of GA and low temperature treatment on water uptake and change of
seed-stored substances during seed gersination,
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, CA and low temperature
plus GA tretment showed three stages of water uptake during seed germination, namely 1)
rapid increase, 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
cruid 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 ¥as more decrease in the combined treatment than either low temperature of GA alone.d)
After are week of imbibition, the content of carbohydrate and total sugar was decreased more
rapidly in low temperature, GA, and low temperature 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,

KEY-FORD | Seed germination, Temperature of Germination, Low Temperature Period, Red Light
Plant Growth Regulator, Water uptake, Carbohydrate, Protein, Fat, Sucrose
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Effects of temperature on seed germination of Daphniphy!lum

BACTOPOUR, ===~ m oo . 10
Effects of low temperature treatment on seed germination of
Daphniphyllux macropodum at 150C, ~===mmsmmeocmom oo 11
. Effects of red light on seed germination of Daphniphyllum
macropodum seeds &t 150C, =~--eemmmmmmmomoooco L ____ 13
Effects of gibberellic acid on germination Daphniphy!lum
macropodum seeds at 15°C in dark, =~-------cmcomecmeom____ 14

Effects of naphthaleneacetic acid on germination Daphniphy!ium
macropodum seeds at 150C in dark, --e--~--cc-meomoooomo___ 16

Effects of ethephon on germination of Daphniphyllum macropodum
seeds at 15°C in dark, -—m--moooemmeeme o _ 7T - 17

Effects of benzylaminopurine on germination of Daphniphy!lum
macropodum seeds at 15°C in dark. ------=-m=ccecccemmmoooo . 19

Effects of low temperature and gibberellic acid(100mg/1) on
germination Daphniphy!lum macropodum seeds at 15°C in
O 20

Changes in water uptake of Daphniphyllum macropodum seeds as
affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15¢C in dark, --~--e-mmemme . 22

Changes in protein content or Daphniphy!lum macropodum seeds
as sffected by either low temperture, gibberellic acid(10mg/1)
alone or the combination at 15°C in R S —— 23

Changes in crud fat content of Daphniphy!lum macropodum seeds
as affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15,C in dark, --e--mcmmemme L 25

Changes in carbohydrate content of Daphniphyllum macropodum seeds as
as affected by either low temperature, gibberellic acid{10mg,1)
alone or the combination at 15°C in dark, --e--eomemmm_ 27

Changes in total sugar content of Daphniphylium macropodum seeds as
as affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15°C in dark, —-e-mmmmmeee 28

Changes in starch content of Daphniphy!lum macropodum seeds as
affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15°C in dark, --e-memmemme_ L 29

Changes in sucrose content of Daphniphy!lum macropodum seeds
as affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15°C in Ly i — 31
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o Atgsioith, MeAee] AEE Fabe 250Col M AFBiriz} SeColA 4,
8, 123 Axsiden, £ 9 FAPNelo] AR Fxhe ScoM 12F
¢ ARY FAE AHEar

LEN2)E& plant growth chamber& AME3to] 15, 20, 25°CE 238}
43 39 48L& 15CE A AT

N BYE 2S5 At en] REE oF 5000lux & F2]%
et} MMz} red cellophane (1] Polycast Technology Co. A &)
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L AR ol WA g8

FAARE 19919 11486 AFY FAGE FAF 100N 12F
F¢ Ayt abg st
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6-Benzylaminopurine (BA)2} B-Naphthalene acetic acid (NAA)E AHE-31%d
2, NesEE 01, 1.0, 10, 25, 50, 100ng 12 3tglch.

7} Mel= A Yem petri-disho] Filter paper(Toyo No.2) 2uj¥] 7
2 AEAE SN o 2 Hol 34} 5004 Ayt 4 A
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10mg/1 Ml 150Ce| A 123, & P =&+ GA 10mg/1¥ & 5CH A 12
FE¢ AP F2E A8t

-2t el $2 5044 & petri-disho] X|4dsted 15°Col A AAjBEL
o, 4% AIZE2 Aol FPAZE AMg3dct

FEYYL FAFAN AEFE W UE AAF2E rolM HEE
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1. 23 ¢ 31 %

FAUE Fabyol] oyt 229 $¥& KT 15CoME 657H
Yole}s] Aatsiel 123 50%, 1550 63% ‘Wolstgd ouf, 25eColM= 157
o) = 'gols} o] FoiAjA] ¢latth 200Col M= 9371A] 160Ce} vlort Yol
A& Rgov 1079EE 15°CRTt Yolst Mgt (21 1)

| Mayer2} Poljakoff-Mayber(1982)& F=2l8] Woh&Ei= Fofu}z} ri2
o, PolAF wold 2o ALofMe Pol& Tl ¥gen,
Cyclamen persicum %2H= ‘ol o] 150Co] 50CLL 250Co} ol M ot
32| Qromi(Neveur %, 1986), bentgrass FALT Wol¥ ¢ 150C of 4
obge] izl HI Ao\ oMt ool FatiThToole} Koch,
1977)2 3l £ 434 Az ASAY 2ag FARR Z¥E Boch
A Z2Hs &M thermodormancy?} f2 B rHDunlap2} Morgan, 1977)E
22 Bl 25°celd FAUT FxP7L goleia] 2 A2 23 FEe
Y% thermodormancy®} £¢] 222 AlZ®T},

AeAE A= A2MNI 7| o] A4H/ Polst JTjodEd, 127
HLA el 6FEE folrty] AlFftle 123 49%, 155 63wyoldigion, §
F ANz 123 AN BT} Yolgo] MRIHAAT 9578 Yo}
Alatstol 123 14%, 153 38.7% ‘gobsidlch T g2 I5FE 3
ol7} ¥ o]Rojxx] Ygtod, 4F ALHIUT 15F0] T AN X
27 ggiet (29 2).

Mehanna 5(1985)& ¥<4o} Nemaguard EF2] wolg e =74 27%
of vlEfM 4F AN 43%, 6F AMI: 9%, 8F ALSA & 100
7t wolstgl ot 23 MEA el cl2F e viRdle AN 7| A
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Effects of temperature on seed germination of Daphniphyllum
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Effects of low temperature treatment on seed germination
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z) Low temperature period at 4 to 3°C.
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GYL YETID PO, Rhus typhina FAE HSH]7| o] P4F U
olgo] LXsjri(Norton, 1985) #tedch.

Hage] S8 B 15oCo| M 62.3%2 UMe]e 63x9} Alols} ¢f
Qou} 200Cof M 28%2 A z]9] 22x9t M|&3igiTh. 2|3 250Ce] M=
HE AzlolA golr} o Fojalx] ehsich (2¥ 3).

ANPL Amaranthus caudatus(Kendrick $} Frakland, 1969), Rumex
obtisifolius (Takaki %, 1985), At2|(Takaki®} Zaia, 1984),
bentgrass(Toole3} Koch, 1977) B¢ B¥F& &Asio], HAye] &2}
= 25of ule} ch2rl #ledr}, Eisenstadt®} Mancinelli(1974)& 20}
FAbgola]l AR JN B 250Co| oM AAEE, T3t #(1989)
% Amaranthus hypochondriacus EAPHolA] 20~25°Colx FMBL olg
ZA IR 30eCe] e FAERT} QiR 3lof, AR Fapdold
X phytochrome systemo] Boiftriz AR HCT)

BAelEch Aoy et J{AHLEU] Nigella damascens
(Pamukov®} Schneidor, 1978), Nemophila insignis(Chen, 1968),Amarant hus
caudatus(kendrick®} Fr ankland, 1969) Cyclamen persicum(Neveur <,
1986), Amaranthus hyphonchondriacus(Z3} &, 1989) FAEE F38} oA
wolzt A, Fo ot AL FxlY £9, 2= oW £E9
&) & UL 2do] 23] Y, F34 3] welME viEtia g
T} (Bewley £} Black, 1982),

GAMEl= 10ng/1 FEolAM7l 85 23.3%, 12F 62%2 thz74 11.3%¢}
3geRch golrt gEdgen, 0.1 1.00g/18 HFEE T IFET} Yo}
7t H3Ech. 28y Bag/l o]l e FE} w25F ol 4AH
o] 100mg/1 ojM& 1250 = o7} HAlekslch (21 4).
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o—o Lightz)
B—8 Dark
1SD 5% I A~ A Red 1ighty)
®
u
A
™
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Temperature ({°C)

Effects of red light on seed germination of Daphniphyllum

mactopodum at 3 different temperature.

z) 5000 lux (metal halide lamps)

y) Red cellophane under metal halide lamps

x) Seed was treated with low temperature at &4 to 5°C for

12 weeks.
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Weeks after imbibition started

Effects of gibberellic acid on germination of Daphniphyllum

macropodum seeds at 15°C in dark.
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Cyclamen persicum{(Neveur 5, 1986), Rorippa nasturtium-
aquat icum(Biddington2} Ling, 1983) Rhus typhina(Norton, 1985), Sambucus
caerulea(Norton, 1986), cranberry  (Devlind} Karczmarczyk, 1977)
Papaya(Furutani &} Nagso, 1987) B8 Fal= GAXN2|Z Pols} &3Hq,
Pollard(1969)%= GAZ} o3 Ee FUtire &3 +E484-HEY]
BHIE F7HAIIIAL, ATPased] FHlE WAl delgREVCIL Bl
£, ¥ YYUoIA GANelE Polrl F2H e Garh of® T} Al
Aol gl AR BE FAANAM FI golyl {UH Ao
AE ¥t 323 50mg/1 o] ZpEojA 'dolrt 33 HAE AL e
3 =38 ggoletx A2l

NAA MElE 0.1mg/] HEo]A] 83 17.3%, 123 40.7%E NAANElS 7}
F gEgdoy cfzye Aelzt glden, B2 #&4E Yot 944
He 3%E 24 (29 5).

Auxing FAPgolols & AR gooi(Khan3} Tao,1978),
Ketring=} Morgan(1970)= #HF BF F2lo] IME AMzdded 2 X
27} 74 & Zeo] ti2FEch 6% o dolyt 3 Yolztn B3 sl

Ethephon M2l& lmg/l FEolMd 103 44%, 12F 58,72 cj=-379
27.3%8} 38xRC} Yol 7} Pl 2] 25~100mg/18] EEANTE o)
273 Wiy golditE BTt (29 6).

Ethylene -2 ethylene W4A|Ql ethephon(¥arner$} Leopold, 1969)
8 FApyol AN Amaranthus hypochondriacus(Z32} &, 1989), AHx]
(Abeles#} Lonski, 1969., Abeles, 1986), Chenopodium album(Saini %,
1986), Amaranthus retroflexus(Schonbeck2} Egley, 1980), Brassica

napus(Takayanagi &} Harrington, 1971) 58] ola] £xjoja HuEglen]

- 15 =
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* ——ek NAA 100mg/1
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Weeks after imbibition started

Effects of naphthaleneacetic acid on germination of

Daphniphyllom mactopodom seeds at 15°C in dark.
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Effects of ethephon on germination of Daphniphyllum

mactopodum seeds at 15°C in dark.
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ethylene®] Yol 32 ethylenco] 3ful&uie] WAlY M=o A3g
A7) 7al ol Pol7t Bz 3td o uj(Abeles, 1986), Esashi §
(1979)2 ethyleneo| alternative respirationg &L L B4 Yool I8
& ujdcia el

BAME|E 1.0ng/1 eEolMd 9F 34.7%, 123 58,72 714 wo}sl &
AHGen Melpx HF dz3uct gopr} gEsdct (2 7).

" #4ol(Mehanna ¥, 1985), AX|(Miller, 1957, Abeles, 1986),
Xanthium pennsylvanicum (Esashi %, 1978), Cranberry(Devinz}
Karczmarczyk, 1977) F&}olA] cytokined] Wol&a X277} masgon,
Dunlap} Morgan(1977)2 cytokine®] &M X2H= g9 AR FA47]7]
o] wol7t &AM 31och, Abeles(1986)E cytokineo] shujd 413
& FPAIdBo] golst &UHrin sAed], £ 4YE AN
cytokines] F¢l BA M2 o7l &Y L olga BEAo] iy
Solzta Alg€r),

HE+GAN 2 57HE wYolets] Alatdlo 73 25.3%, 95 50%, 123
78.7%% ThRTY 8%, 26.7%, 40xof v]3jAM wolr} LIt AN
GAX2]e th2FRC] Yo7l TSP oL} HS+0ANZ RTlE Yolks g
Wohgo] Mzt (213 8).

Rhus typhina(Norton, 1985)8} Sambucus caerulea(Norton, 1986) &z}
Wohz GAL} A& ©ENRC} A&4+0AM s Yolo] o Epyeld, ¢
F(1984) % Actinidia arguta FXPgolr] ALM U G4 QRN BT} B
+GAN ol golr} XTI Sgirl. £ AYY AAJNE AL +CA
N7t 7 o] =EAelEct golzl @x g Zolul, GAMEZ} A& )8}
Hl&3lA gol7l L 6Vt R EA o2 F2 9A3] ALNEAF ofy
7] wiEolel ALz =l

-18-
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o-—# Control
O—=0 BA 0.1mg/l
60 A—=8 BA lmg/l
O=—=0 BA 10mg/1
A—a BA 25mg/1
A= BA 50mg/l

* ——k BA 100mg/1 ;/é

"] /EZ:/ ]

50 b

i
| £

Weeks after imbibition started

Fig. 7. Effects of benzylaminopurine on germination of Daphniphyllum

macrogodum seeds at 15°C in dark.
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germination of Daphniphyllum macropodum seeds at 15°C in dark.

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

weeks,
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z) Seed was treated with low temperature at 4 to 5°C for 12 weeks,
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Changes in protein content of Daphniphyllum macropodum seeds
as affected by either low temperature, gibberellic acid(10mg/1)
alone or the combination at 15°C in dark.

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

weeks.
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Changes in carbohydrate content of Daphniphyllum macropodum
seeds as affected by either low temperature, gibberellic acid
(10mg/1) alone or the combination at 15°C in dark.

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