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SUMMARY

I. Title

Improvement of Stand Establishment of Major Crops by Seed Priming

under Unfavorable Environments

Il. Objectives and Importance

Germination and percent stand of crops are directly related to the
productivity and are very important in direct seeding of field crops. In
Korea, a low percent stand and slow emergence of seedlings have been
significant problems under the unfavorable environmental conditions
such as drought, excess soil moisture, and low temperature at planting
time. To overcome those adverse environmental and soil conditions,
more practical, scientific countermeasures should be established.

The major field crops in Korea such as rice, soybeans, corn, sesame,
and tobacco are frequently subjected to the environmental stresses
especially, when planted early to extend cropping season. Many seed
treatment techniques such as seed priming, pelleting, and coating are
employed to increase germination rate, accelerate germination speed, and
get uniform germination in many vegetable crop seeds, while such
information is quite limited in field crop seeds in Korea and also in

other foreign countries.



Priming of seed is a useful technique to accelerate germination speed
and improve germination uniformity to allow the seeds to absorb water
to a critical point to enhance biochemical process just before
germination and dry. Although this seed treatment is widely used in
many vegetable seeds in many countries, direct application of this
technique in major field crop seeds in Korea needs to verify. Therefore,
in this study seed priming techniques are developed for the major crops
such as rice, soybeans, corn, sesame, and tobacco. These techniques are
promising for the improvement of germination, elevation of percent
stand, and acceleration of germination speed, and are expected to be
useful for seed research, distribution system of varieties, and elevation

of international competition power in seed industry.

lIl. Research Scopes and Perspectives

1. Optimum water potential level, priming methods and

varietal variation of crops

Five major crops, rice, soybeans, com, sesame, and tobacco were
used in this study. To obtain good quality seeds, several varieties of
each crop were multiplied every year. For each crop the most effective
priming conditions, the optimum water potential level and priming
temperature and duration were searched. Different priming methods

such as matriconditioning, hardening, and humidification were compared



with the widely used osmoconditioning to find out more effective and
economic methods. Varietal variation in priming effects were also

studied using different priming techniques.

2. Priming effect of different aging degrees and under
unfavorable conditions, and anatomical study of priming

seeds

Priming effects of normal and aged seeds were tested under
unfavorable conditions including low temperature, drought and excess
soil moisture. Changes in chemical composition and enzyme activities of
primed seeds were analyzed. Structural changes in embryonal axis in
priming seeds were anatomically observed using a scanning electron

microscope and light microscope.

3. Storage of primed seeds, seed treatment of growth
regulators combined with priming, and confirmation of seed

priming effect in field trilas

Changes in germinability during storage of primed seeds at different
temperatures were observed. No additive effects of growth regulators on
primed seeds were detected. To elucidate the effects of seed priming
primed seeds of five crops were planted in the field and germination,

agronomic characteristics and productivity were evaluated.



IV. Results and Suggestions

This study was conducted to develop priming techniques to induce
fast and uniform germination of major crop seeds under unfavorable
environmental conditions, and to find out possibility of those techniques
for practical use. Anatomical, compositional, and biochemical changes in
primed seeds were analyzed to explain the theoretical mechanisms of
priming effects. Common methods adopted from vegetable crops were
modified for rice, soybeans, comn, sesame, and tobacco due to the
experimental responses of each crop. Results obtained are summarized

as follows;

1. Optimum priming duration, water potential and temperature using
PEG were 4 days at -06 MPa and 15C for rice, 3 days at -1.1 MPa
and 25C for soybeans, 2 days at -1.2 MPa and 25C for corn, 8 days
at -0.8 MPa and 25°C for tobacco, and 5 days at -1.1 MPa and 15T

for sesame, respectively.

2. There were no significant differences in germination rate between
primed and non-primed seeds of five crops at 20-25C, however, seed
priming accelerated germination speed. On the contrary, priming
increased germination rate and enhanced the emergence in rice, sesame,

and tobacco planted under drought and excess soil moisture conditions.

3. Priming of aged seeds of corn, tobacco, sesame, and soybeans

increased emergence rate and accelerated germination speed, especially



prominent in aged soybean seeds. Priming of artificially aged rice seeds
accelerate aging processes, while hardening treatment (1-4 cycles of 24

hour water soaking/drying) increased germination rate.

4. Practical and effective priming method was matriconditioning for
soybeans, osmoconditioning, matriconditioning, and humidification for
corn, and osmoconditioning and matriconditioning for sesame and

tobacco.

5. Varietal differences in priming effects of five crops were recognized.
This variation seemed to be derived from not differences in genetic

backgrounds, but those of seed viability.

6. Priming treatment reduced stachyose in soybeans, and sucrose
content in corn seed. The activity of @ -amylase had close relationship
with degradation of sugar and germination of rice, corn, sesame and
tobacco seeds. Excess priming treatment on rice seeds induced
exceptional increase of @ -amylase activity, excessive degradation of
sugar, poor germination, and abnormal features of leaf and root

primordia.

7. Progressive differentiation and development of embryo including leaf
primordia were observed during priming treatment in rice, com and

tobacco.

8. Gibberellic acid promoted germination rate of rice and comn, and
kinetin also did that of rice. Application of such growth regulators on

the seeds during the priming processes, however, had no additive



effects on germination rates of five crops.

9. Primed seeds of rice and soybeans could be stored at least 6 months
under room temperature without deterioration of seed vigor. Those of
dent corn, however, showed decreasing seed vigor to some extent.
Germination rate of primed sesame and tobacco seeds during storage
decreased rapidly, so that low temperature (5°C) and dry condition (RH
40%) were considered to be desirable for the safe storage of these

Crops.

10. Seed priming of five crops increased germination rate and speed in
the field trials, although the degree of priming were different depending
on crop and planting time. These results were similar with priming
effects obtained from laboratory under undesirable environments (low

temperature, drought, and excess soil moisture).

11. Grain yield of both primed normal and aged seeds of a soybean
cultivar, 'Danyeobkong’, planted on 15 May, 1998 was higher than that
of non-primed seeds. Priming effects of aged seeds was much greater
than that of normal seeds in four other soybean cultivars. However,
seed priming did not affect on grain yield in rice, corn, tobacco, and

sesame.

12. From the results obtained from a series of these experiments,
priming treatment was considered to be useful and promising technique
to enhance germination and to activate vigor of rice, soybeans, corn and

sesame seeds. However, practical application of these techniques for the



farmers and seed industries needs further experiments in detail for the

specific crops and conditions.
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™t J=¥ : IR 29, IR 36, IR 50

2) 29 (1997) 5 F 670 FF FAsH % 2 o 500g¥ AZF
7hH 4&¥ : drkg, ¢
W) BLE - FA, A
) =¥ : IR 36, IR 50



A 24 v FAC 3 water potential(WP) Azl 4

7h. Alg 23y
1) 3A % 43y
2) A=y
7}) WP @ PEG 8,000& o}&3tdq WPe] 0, -02, -04, -06, -08,
-1.0 MPa?! §94& o5
) F2 25¢& PEG €9 500ml (F2F : PEG €9 =1 : 209 ¥
o} incubatordld ¥7]& F<{13tHA priming A&
o) Priming Mgl &% : 15, 20, 25, 30T
3) ZAEE : Priming Mg F AER FA #EFF 24}

4. 4% 42 13
1) AR &4l WPl & ¥ FA9 FEFFIFE BE a9 1-1
% Z

7b) WPe] th& R E PEG &olA £7] 6A13L #EEFo] A
oz FA38] FIE F UNAAAE MM FIHeR, WPel €4
E FESF] 0w O bgdole &4 WPl w2} F5FFol e
0 0, -02, -04 MPa &9ddlxe Z4zt JF F 72, 96, 120 Al 7HAE

8ol WaA] st O Fole Hotg FAo FEFFHol A F}
ok Z7] 6AA7AA &4 WPAl #AQC] FEF7H7F vl AL
F27t Axstd WP (2 matric potential2 4 ¢F -100 MPa)o] £<4¢]
WPETH H4 29ty] WEoln, F59 FAld WPol Eotd HA LA
WPAl weh F4P=7 @bt AR 4XADNFE Lol drA] FEF
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Fig. 1-1. Changes in water content of rice seeds in PEG solutions with
different water potentials (@) at 25C.

Fol o F7atAl @2 AL FA oM Assty Wsst dojv A3E
£ol Ea5o] wold o]&H e AHolnzg FEHZFY Frie AT &
otgl FAldl {23 frole FEFZFCl FARLYG 2oBE FEFF] F
7t R7] dEL2 B £ WPo] 258 FEEFF/ oA Lojd
g F&& FFsted Aol o 28FHULeY, gold] Wa g FA
FEHZFE Holx 32% oldelUH.

W) -06, -08, -1.0 MPa PEG &M A 24A1¢ Fol= 168
A A FAY FESF] o FHEA k1, HF FERZFES 30%
ola} o] o, Wolx XA A
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Fig. 1-2. Changes in water content

potentials and temperatures.
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7h etz 5= WP 0, -0.2, -04 MPagl PEG &9ddME 2%
7t ¥ E FREFol #e FrhEdn, Bl #gh ojRe 2%
7t 5T E A8 uhgo] £ wolHo] dEHHUY] GEoI
o 23y AAEYe WPrt e85 E £EES7 JAHDZ 239
Z7I4E5e o U4

W) wolst "A 4 WP -06, -0.8, -10 MPadlXE 7] Eg
HQ F2ESF olFole d ol FEYFo F3kA] FUu) wolFu| S
A% A WL dojg AW {23 folsl ARsed
Yo FRE 83 F58A R LopA® 34, FEFE o
ol F7tabal eksket.

3) Primingoll ¢4%& WP 2%

7hH ¥ FAe gold FAE JXAIYE AT FA WA wo}
o] WAL Wolsty] Mol Ax3H F2 ¢gedh 1dn, RE F
g wo} AM7A priming® ¥ AZ}YAL FFY Lois eIt wha
3, Y&, 2o §FHo] FRAEE priming AFH7F 7liEc),

W) 284 & AgdAMe A3 7974 priming A 3AE F8
Fe o ol FuEtA @3, Lotk HA &e WP oA 1 gol 7%
¥& -06 MPag ¥ %A priming 229 ¥4 WPE ZAAsAr}

o) o}zl HE WP 0, -02, -04 MPa £ & wo}sr] A
of 123 priming &%E 71d¥ $ Ut 28, priming 229 A3

of wet £E FAE YolA W) AL priming 8717 o Wk,



A 3A Y FA JAH priming % 2 7|3

7. As 2 3y
D 3A EFF 93y
2) Ay
7}) -06 MPa PEG 49 ; 15 2 25TCelM z&Z 0, 1, 4, 7, 10, 139
priming A &}
YY) 0 MPa €9 (8); 15CAA 0 1, 4, 7, 10, 13Y,
25TCoA 0, 1, 29 priming 2
3) ZAE
7}) Priming A& & FAE 17, 20, 25TCM AOSAYol whah 14¥
7t i g wobg EAb
) Tso (N F2b9] 50%7F dotstedl 285 E 717h
o) Bl FIE (FA7L 25-75% 'detsted A85HE 717

4. 2% 2 n@
18 A8 15 2 25C, -06 MPa PEG &9l A 0-13¥ 7t priming
Aelg £42 16 2 25CAA Bole ARHE ¥ 1-13 2ot
7}) Priming €% 15C¢ 7% 0 MPadlA & 1 2 49 primingd A
o wolg& primingdhl RS FAY 2L PR A $A=oH, B
3 Aeql 17CAME WoksEst 19 gtk 2@y, 79 o4 primingsh
W oL 2EAAY wopgo] Fas] HLANE B (0 MPa) %713
42& Wold 2 9ge Yo 28, -06 MPa PEG SdA=
1-1387 primingstE Wolgol ZAsA Yy, FFLoIYSE 4%
priming A58 W 17CAM 19, 25CAM o 059 BEH ATt



Table 1-1. Germination rate, time to 50% germination (T50), and

uniformity of germination of rice seeds primed at different

temperatures, water

germinated at different temperatures.

potentials,

and durations

and

Temp. WP Duration  Germin. rate(%) Tso (days)  Uniformity (days)"

() (MPa) (days) 17C 25T 17C 25C 17C 25T
0 927a 100a 98 40 15 09
1 90a 973a 88 40 15 06
4 87a 9%3ab 84 36 10 04
0 7 80a 83b 87 37 23 10
10 623b 753c 103 36 - 34
13 303c 400d - - - -
15
0  927ns 1000ns 98 40 15 09
1 933 97 93 44 12 06
4 923 973 88 35 13 07
08 90 %3 95 44 15 08
10 880 943 96 44 19 08
13 893 937 94 43 21 09
0 97ns 980ns 98 35 13 09
0 1 910 977 84 31 15 10
2 83 907 76 27 19 09
- 0 927a 9%0a 98 35 13 09
1 9%7a 9%0a 90 35 13 08
4 87a 917a 78 28 20 08
08 . mob e3b - 3l - -
10 270c 317¢ - - - -
13 183 ¢ 300c - - - -

b Uniformity of germination @ days from 25% to 75% germination

- 10 -



) wolAH 29l 25TA LoldtdE ™ primingdtA] &2 FA¢
Wolgo] 98% ojddd AAF FACULER primingd] A 3}e dol& 9
ol e Ao] opym, WolF Ao Uk 1822 FLL priming 713
& dolgo] gasA ¥z, wolrt FRHE AW -06 MPadlA e
Woldwyt b3 m2m, woprt FAF 493 Art 7MY dwsid. 28
3 ZoNE 497 AFA Lol go] BojA] g3, oSk wED,
Wolx FYUIoE HLHOZ ojfo] AT HAEF priming HEe
dol g & A Farglnz Fo3toof §o,

th) Priming €% 25T 2% 0 MPaolA 1, 2% priming® ¥ 1
7T 25CAA HolA AL o %o}&e primingdtx] & Fag w3}
Ack. Y 3YZ primingstA AHa Fe| wolstmz 39 o4
priming&tAl &gtk -06 MPa PEG £dcjXE 4Y7tx] wolgo]
priming8tA] && Aot vlxdtd oy 79 o149 priming 71t E B
obgo] 343 #4so priming &% 15T, 0 MPae] A9} v]%3t gt

g}) 8 224 ¢2L priming % B 7|

H2lsty] doll dopgo] &2 FAHF FACIYLEE primingol] AT 2
ol& FFL 71U F PR Wopgo] AFHA Gu, FFHoldsr}
#E priming 25 15ColA 497 Hstes Re] Ao AT 2
ol #d g nAY o 7Y %L priming I

2) Priming ¥ FAc BCTET 17CAAM Loprt @ Fo=

primingS o AW et ol A7 #FH o AFAE & F Ue
Z1golety Aztd

- 11 -



Al 443 9 FA priming YY AT

7t. Osmoconditioning
D As % By
7hH BAFF  43H
B Xy o 3717 FASHE 15T 8 FoA 1, 4, 7, 10, 139,
25CA 1, 293 AF A
2 ZAIFGE : dolg (AOSAY wit 14Uz oid AL, Tso,
ol Fdx ZAL
o) AEEY  AFEF (Phenol-sulfuricl), ¢ -amylase 84
2) 24 4 ¥
PEGE ©]&3%l+ osmoconditioninge Al4d ; ¥ F2 AA priming

£E 2 /129 ARE A=,

1}, Humidification (744 #])
D AR 2 3y

7H FAES - 48

) RH (%) : 40, 60, 80 - glycerol/water® %4

o 71 (F):0,1,234,5

2}) Humidification ® %o} &% : 25T

op) 488 dAFA, dAHS T4 (FolL e % 60%2 =A)
AERFAE glycerold EE EF3 Fdg=rt 80%7 HEE
glycerol £4¢] B]|FE 113502 ZAHE £ o] £ 15 liter® plastic &

Aol @1, F2b 150gS FHo FA FA ANE vbEY] ¥ F 40T 2

- 12 -



obdoll A 88U YHH o2 HEAA Wolgo] o 60%A FTAE A
u}) Humidification $% :
(1) Plastic boxol 313 JUHEEE FAsEE glycerol/water &
o 2 liter® ¥, plastic box"ttt AHFAet AHHA EHIFEAS 4z
150g4 dgoll ol Fo 22 &A Wol 557 &< humidification
(2) Ag F 1Fdridh F2 30ge Aulo] oM FHAsY
-12TC WY &3 B3

AD) ZA}E: Humidificationo] B4 & 25Tl A wolg, Tso &A}

2) A3 9 nd@
AdFAS AAHE FAE AAEE 40, 60, 80%lA 0-5F713]
humidification® ¥ Wo}g, Tso, Yol#YEE BA F 1-29 g},
7hH AAFAe o= AdFEdMY 5574 humidificationdtd & @
ob&2 ol FodAM T2 1.0-169 ©d== o).
W) Zob&g of 60%=2 HIAY FAL FUFE 40 © 60%AM =
F7bA  humidificationdtd Zo}-&& 3-7% F718te Aol x, Tsod
Z Aozt At a3y, AUFE 80%dAE 1-2F AR = ol g
2 WA oy 3-55F AgdMe Merte] HoASFE wolgo] &
A3 ZAHUL, ToS Agr|to] AojAsE Frstdnt
) B Ao dHFAE FdEE 40-60% humidificationo 2
ol g o A3 glo] ol E thd W EAIA priming?] & YATH
a3y, Hald e AuaE 80%2 3F ol4 Aelstd wolgo] Yo
A, Bot&xrt AdE AL tsAEYst FAE HEAI = FAZH 2k
7] o 238 =318 FIAY A2 Ao,

- 13 -



Table 1-2. Germination rate, T50, and uniformity of germination of
normal rice seeds humidified at different relative humidities

(RH) and durations at 25TC.

RH Duration Germination_rate(%) _T=0 (days)
(%) (weeks) Normal Aged Normal Aged
0 95 62 4.4 48
1 97 65 33 46
40 2 97 67 31 42
3 99 66 28 46
4 98 65 2.8 46
5 96 66 30 47
0 99 62 44 48
1 96 69 34 46
60 2 99 65 31 43
3 97 65 3.0 43
4 96 67 30 45
5 95 62 32 4.9
0 99 62 4.4 4.8
1 97 65 33 47
20 2 g8 61 3.1 55
3 97 52 3.1 78
4 9% 35 3.1 -
5 94 25 34 -
t}. Hardening
1) As ¢ 3y

7hH BANEF  4EH

W} & HF A6 12,18 24X

o) JF/dz MRS 10,1, 2, 3, 4,53

) AF R Lol2x @ BT

oh) FAEY  A-dFA, AAHEG FA(ELE o 60%)

- 14 -



vh) Ag
() BAFAS A= FA8 4 150g/500m! H:0E H]o]#
odf Wol JFAN F FAE AW} paper towelZ Fzlol] 2
& E718 Rz Az
(2) 33 F diAAlge ¥, 48A% A= & g 30ge FH
F UdAEs Al JF AA, AF/AXE 1, 2 3, 4, 58 uE
(3) Ad FAE YERAFALIL Lot A o] &

AN ZARE : golg, Tso

2) 23 ¢ 23
Hardeninge F2& £d FAsA0A7t dzde AF & wHEA s

FAke wold g FAAIIE AgQd 2 AgoA dAFae AHE A
A FAE 6 12, 18, 4% AT F dxde AHS 0, 1, 2 3, 4, 53
B d3s ¥ 1-39 g

7h B FAE hardening N3 AE o AFAITI Jio] @A QLo
EF golgo] WolxA ¥kon, T2 0.7-12¢9 BEHATHE 1-3).

) wobgol o 60% HFAE IAFARTH Ao i dolo
ol gggo] gk AFAe] 18A2 olstd wE AF Ao BAU
o] wolg e & o7t YUAI, T2 zol7t AAY 18Y d&HUY. o
Ay 24N AF/AZE 1~43) BET HYs Pobgo] 10~15% F 713}
Az, Tso2 293 d&5Ho dHFA%E 28 hardening E#H7F A3
Aok, W, AFAZ 18 R 24N 53] Hele Wolgo] FAYKT F
o] Ax, Tso2 233 F7hstd A7 et

o) wolgo] & AAFAY hardening EFHE Lol&9 w3glo)
PgoldsE SEAZHT. 22y dAHo2 HAANY FaAe 4N

-15 -



FFE 1-43] AHestd dorgo] 10-15% 713, YEwoldsye o
29 @53y, e AYde 238 woldeo] Wolzh

Table 1-3. Germination rate and T50 of normal and artificially aged rice
seeds hydrated at different soaking time and wetting/drying

cycles at 25C.

Soaking Wetting/ o o
. _Germination rate(%6) I'50 (days)

time Drying Normal Aged Normal Aged
(hours) (cycles)
0 97 61 36 49
1 97 61 29 48
6 2 97 62 28 48
3 98 61 2.7 49
4 99 60 2.6 47
5 95 57 2.6 4.7
0 97 61 3.6 49
1 97 67 2.8 3.1
12 2 97 67 27 37
3 98 72 26 35
4 98 68 2.6 3.6
5 97 65 2.6 3.7
0 97 61 36 49
1 95 51 32 79
18 2 97 72 26 37
3 97 64 26 36
4 96 58 25 42
5 97 56 2.6 45
0 97 61 3.6 4.9
1 98 72 2.8 3.1
o 2 98 77 2.6 3.0
3 98 73 25 32
4 97 73 25 35
5 96 50 25 70

2}. Matriconditioning
DA 9 3y
7h) FAEF  4EY

_16_



}) Matriconditioning A& : Wiley mill2 24359 20 meshE
¢ perlite
o) Ay

(1) Perlite 100g° E& 2tz 20, 40, 60, 80, 100g &&

(2) 4zte] 88 E3 perlited] JAF2 2Bgg Wol n2A 4
& ¥ "d ¥R} ¥3, I8ty 25T incubatoroll A o} 3
A7t A

gh) Ag7]ZF @ Perlite 100go] & 20 R 40g E33 HEle 49,
60, 80, 100g £& 3 Ag& 3Y3F matriconditioning
of) RAGE : dolg, Tso, LolFd =

2) 2% ¢ 23
A EAQ perlited] AU & & 4{0] WPl tdEA =483 ¥

AFERE 9 1, 2, 3, 4, 543 matriconditioning® Z3&E E 1-49 2
=3

7h) gotge o2k 17 € 25CeAM o= FEEHFAMY 2Y
matriconditioning@ R7A& Wol-gol FH2 FAe} wlxEHPL, wolk
=¥ 05~1¥9 @&HA. 28y 29 ol primingdt R & W Holg e
Yol = 17CoAAME 15~30% ZA3AR, 25CAXE 8-15% Zasd
dop2 27t WEFE Wol g ALY, HoldErE koA 9 &
#71 At HolF U= perlite®] F¥ %, priming 713l A QL]
F48 Fas vz A.
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Table 1-4. Germination rate, TS0, and uniformity of germination of rice
seeds matriconditioned at different water contents and

durations at 25°C and germinated at 17 and 25TC.

Water" Duration Germination rate (%) T50 (days) Uniformity(days)?
(g) (days) 17C 25C 17T 25T 17°C 25T

0 0 & 94 111 49 25 13
1 97 98 104 42 24 13
2 8 9% 102 39 25 13
20 3 3% 102 40 - 15
4 % 8 104 40 44 14
5 73 8 108 38 - 16
1 91 9% 102 43 23 15
" 2 8 94 100 39 34 16
3 % 9% 109 40 44 13
4 53 64 139 46 - -
1 8 98 102 40 24 13
60 2 8 M4 102 39 30 14
3 75 8 108 38 48 15
1 8 98 105 4l 24 13
80 2 84 9% 101 39 30 14
3 69 & 110 38 - 14
1 8 9% 101 4l 27 12
100 2 8 % 98 37 26 14
3 0 8 96 38 - 18

Y Water content : g of water per 100g of perlite

2 Uniformity: days from 25% to 75% germination

- 18 -



A543 W F£F9 priming &3

7t s € 9wy

D 3ANEF
7hH 48y 6FF (2EA, i3, 8%, 39y, T3, EH)
W) FYE 3FF (3, A2, i)
) Q=¥ 3%F (IR 29, IR 36, IR 50)

2) Priming A2} : -06 MPa PEG #9 15CelA 497 Az

3) ZA}E
7H 17, 26Col A AOSAY ] ohat 1497 v dopzAl
W) Tso (50%7t wolsted] A8 EE 717 24}

Y. d3 2 2@

AdHo2 kst ¥ F29 priming 38 Yolr7] Hstd FEAY
B IGEIMNPGGAA EF 2L UEY 65F, TYY 3FF, A=Y 3
EF EF 128%E 15CHY -06 MPa PEG €] 497 priming$ 27
€ BY E 1-50A4 E& uish g

1) golge] Ed Bvtg, 49 priming Hele wopg Alo)
b AR ey HFwopd vt G HAG. a2, dopgo] RIRH 2F A,
ded, 398, $YWE priming M 3to wopgo] oty m, o}
£:x oA E A FolAUT

2) 98 FFU Sy, A7, A priming A2 ¥ Fabe @
ol2E 25CoMe FAZY Yoped wopd et vk gch ey @
ol E 17CAM T EH¥E priming #FFo] BAYe] Yol go] 25 AA
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5 "Wojxyx, WolExrt =Ly, Lopgol %W YAV E primingd

o3t WolE Tt thAh ¥ 3, Yol @},
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Table 1-5. Priming effect of germination rate of rice varieties
germinated at 17 and 25C.

. 17°C 25C
n
552 EF days)g wolg T wole  Tso
(%) (days) (%) (days)
S 0 54.0 10.7 65.7 37
- 4 53.3 109 58.0 a7
0 87.0 2.9 90.7 07
e 4 82.7 3.3 89.7 1.7
Gtz 0 93.3 1.3 94.3 1.1
° 4 94.0 0.8 95.3 0.7
dEey
shog 0 77 78 79.3 30
4 46.7 - 59.7 39
0 81.0 98 98.7 38
o] XX
2 4 85.0 95 94.3 27
0 80.3 6.7 88.3 26
2
A 4 68.0 6.2 737 30
0 68.0 77 92.0 26
A
A 4 64.3 8.2 85.0 28
0 9.0 56 977 26
o A} 7
TAZ A= 4 95.3 6.2 9%.0 27
0 827 75 94.0 27
/\kl.
Rk 4 89.7 6.3 9.3 26
R 29 0 92.7 7.0 9.7 24
4 90.7 8.2 943 29
Q5% IR 3 0 92.7 7.0 9%.0 27
v 4 90.0 83 92.0 34
R 5 0 89.7 6.9 %.8 23
4 89.0 8.0 93.3 26

- 21 -



3) AE% EF< [R29, IR36, IR50E primings] 3] Wolge
g wx Qtoy WolEEE 23 o =AU

4) Priming®] 7= £23% 229 vy Eo] e} wolgn Lol
o W& Fgo) @@k

A6A W A9 ciAxo] BE priming &7}

7. A9 =%AEe) GE priming
1) A8 2 3y
) FAES QB
S PISCER-FEE
(1) glycerol® && &8st g7t 42 40, 60, 80, 90%7}
HXE glycerol £ vlFE 227 1.225, 1.189, 1.135, 1.089
2 2434
(2) 2 £ 15 liter® 712 X A= x Fo|7} 242 33 X 24 X
TemS)E plastic 44l ¥& ¥ F2 150g¢ glycerol £l
2x 9l ANg wEel ¥, 4% ol FusEst YA
A #ASEE 4rtsh FHA0|E stopeock greases W
o 45C Wolaolq Aoz H st
(3 3 29 FA4E 29 otg 1094 Ave] Bolg e ZA
o BHoz st wolgd sHd FAE VoEd Ve 4
W& E00%)% A+E Lobd
(4) HHEE 80%, €E 45CNA 75U (Lobe o 80%), 9 (o}
& o 60%)2 HsA 2
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o) Priming A2 : PEG 80008 ol&so} AdZEAe A¢H =
s:2) 228 15TAA 493 Azl
) ZAIRE 117, 25C WolaolA AAste} vy wolg zAb

2) A3 2 1@

Polgo) e WHEA, wolgo] o 60% HEZ 75Y AN AN
Z2} wobgol o 45% ST 9Y ANHSHAY FAE primingstd 1
i%e 2 Ans 19 1-3% 2o

) AAEAE priming $F0l BAYO] Wolg e BTANE 2F
A9l 100%019 ot Wol&EE priming® F47 o 29 Wy et
A2Q 17CHAME priming He® Ho| Wolgo| 15% ¥R, ot 3
go] wet ALolM priming £37 o AR st

) A9Hoz w39 EAE primingstd  WobgES 25CA
20-30%, 17CHA 10-15% PR, WolE Ao} wolelg oAl
o},
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Genviration tenp. 17°C Gerrrination tenp. 25°C

a0
53
g S8}
75daysagng
g ©
8 »
0O
100
80 2 ¢]
a0 a0
9days agng
“ 0 9 days aging
.o} o]

0
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Days after sowing (days)

Fig. 1-3. Cumulative germination rate of primed and unprimed normal

and 7.5 and 9 days aged rice seeds.
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Y. AHdx3t 29 priming A e &7}
1) A5 2 3y
7H FANES - FIGEIANERAA 23 A AL 2
ol-go] gopz tkx, FAH, MY IR 50

1}) Priming A 2] : PEG 80008 ©l &3t 15CA 447 23

) Z2AEE
(1) 17, 20, 25°C 'olitell  X}/33te] 149 F wopg A}
(2) Y@ dolds A}

2) a5 4 1%
AP x3pso] Wopgo] Rold ¥ FFY priming AFHE 29
£ 1-63% o
7h x3td dE¥ FF(HAzE, FIH)E priming HAE FAUE
o FAElEt woelge] A FadAon, ol xr =AU
) gdeiet IR 508 FFE goldd Yoldx F FX9t o
=3 At
) =2t ¥ FAE priming NIAF BS FF wet Ao o
2o, A=A FY (YY) 2& ZAFAE Bl
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Table 1-6. Varietal differences in germination rate and TS50 after

priming treatment of naturally aged rice seeds.

Priming Germination(%4) TS0(days)
(days) 17C 20T 25C 17C 20T 25T

Group Variety

, Go 0 8l 92 8 89 66 24

Japonica = 4 31 21 ;W - -
0 73 8 79 715 41 25

i 1
Japonica  F314 4 4 72 54 - 72 33
Indica x _ 0 53 81 89 120 66 35
gy

Japonica 4 56 82 87 108 5.2 35
i RS0 0 58 8 8 115 56 31
ndica 4 60 73 8 115 68 36

A 7 4 Priming AU8 W TR ok
L ELERR D

7 As 2 3y

D 38X FF : 4FY

2) Priming 2 : PEG 8000& ©]&349 -06 MPaZ =Ad &9
(25C)oll A 447 A

3) etk : 17, 25T

4) EYTE 2P EYTE $F 47E - TZL5F9 60, 80, 100,
120, 140% (EFTEEF 7 234, 31.2, 39.0, 46.8, 54.6%° F
)

5) Lotz : T EYTE §F Fol 100¥4 4¢%, 3cm BE
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6) ZAVYE :
gobg, Zolg, Tw, Fob¥, $24 : 17CE #%F ¥ 209,
BTE 3% F 1090] A}

4. 2% 4 23
1) Priming¥ F#¢} primingdtA && FxE EYFEe) tE 24

of #F5HAL o Lol Folg ¢ FALoldFe vAE IFL 1Y
1-4¢} 2o

7b) Priming® FA1& primingdt2] %<& FAA vty EFFEH
2z utet wolgat Folgo] 5-34% ¢ &kl

W) 179 25CollA wobgat Zolg e XA E52Y 60% EFTE
oM 74g Bk, 80%AM 7HE ERod, 1 o4 EFFEAAE &
32 Zolrl Bt 2y priming$ FAE 17CAM E£H L4537
AT dolgs JEEo F/eld A2 FFAME FHgAol BS 3t
t}.

) HFwold (Ts0)2 primingd FA7 EGFETFA we) )
7CAAME 13-37Y, 5CAAME 09-208 ZaHA A2 A priming &
37t o o
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Germination temp. 17°C Gemination temp. 25°C
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Fig. 1-4. Germination and emergence rates and Tso of primed and
unprimed rice seeds at different soil moistures and

temperatures.



2) Priming® F# ¢ priming3dtA &< FAE EGTEo & =3

of #F&AS W FR AKE B 19 1-5% 2o
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Fig. 1-5. Plumule height and radicle length of primed and unprimed rice

seeds at different soil moistures and temperatures.

7H 17CAA FolAdd 2% % priming £ (priming® priming
32 4L A9 Aohe EFLEFFY 80% EFFEAME M oH,
a2 ®y) EgFEggol HAY BEFE FEAYSH priming X7 FA

At EgsEe] AL de FEFFLE 4§ JA SO priming &

- 929 .



#H7b Aen, EFFEe] F=Y de JA7 £E3 AKo] A7)
QEo2 wQrh

W) BCAME Fotdst 2% ¥ priming E3E 17CA A9} 1]
<A oY priming A AFRUAA ZA JdERY. o]RE EUSF
$ 4% F Usdan, Aol 17CAMNETG o Bol AA EFFE
o] ZFadd Y EFTE ¢ /HgA HJUJ| dFo B

e

A 8 A Y FA priming®d o FLAE Wi

7h Alg 2 4y
1) IANES : 9FY
2) Priming A9 :
7) 0 € -06 MPa PEG €94 priming &4 5 AG ¢
a -amylase @4 W3}
W) &% 15 ¥ 25CT9 -06 MPa PEG £99M 497 priming
FYE o FLEFF 2 ATH)F o-amylase 84 WA
3) AEEA
7}y A& (phenol-sulfuricd)
Y) 997 2 #FF (HPLC)
t}h) e-amylase &4 W3}

Y. a3 ¢ 23
1) 0 ¥ -06 MPa PEG £9dA priming ¥4 F A9 ¢

@ -amylase &4 W3
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BEe AE FxlolE2z E3 -06 MPa PEG £Y9A primingdtd I
FAA F2} W & R g-amylase Ao WEHE Uo} B Ade o
4 1-67 #d.
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Fig. 1-6. Changes in total sugars and @ -amylase activity of rice seeds
primed in water (0 MPa) and -06 MPa PEG solution at 15
and 25°C for different durations.
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oA primingd R B Az 1047 AG FHol EU%m,
a-amylase 84L& A71%E F3t9 Etth. 53] priming 2% 25T A
£ 0 MPadlME 2¥¢7tA], -06 MPadlA& Wolgo] EUW 4A7A=

(B 1-1) 3 &%l ¥%x, g-amylase BT AFHAoY Wolgo] &
A8 "olxe 7¢ oA priming¥d WE F FFH a-amylase Aol F
23] EotAt. ol Az wold w a-amylase Aol AxM HEo] 9
o2 FHAAATIEGE B7IF dFAHd JeE X T2 A E ¢
o} a-amylase ¥48& XHEY 7|5& FHso 232 A=H AR 2

7t UAE Rez Hdd,
2) €% 15 2 25C9 -06 MPa PEG £l 497t priming
BHE oW HEAEHF L AFF)H} o-amylase A WA= ¥ 1-75 ¢

o},

Table 1-7. Monosaccharides, oligosaccharides, and a -amylase activity

of rice seeds primed at 15 and 25C for 4 days.

Priming Sugar (mg/g seed) a -amylase
temp. i activity
(C) Fructose Glucose Sucrose Maltose Raffinose Total (Unit)
N0 g4 40 15 19 06 85 2.1
priming _

15TC 11 6.2 06 16 05 10.0 28
25T 0 2.1 05 08 0 34 2.0

7}) Priming3tA] %<& Fatol= glucoseZt 4.0 mg/g seed2A 713
ol A FEH 47%F AA %2, maltose 1.9, sucrose 15 mg/g

seed ©l% .29, fructose®} raffinose &ZF A}
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W) 15T 49Uz priming A& FAAAME FHY Faud
sucrose, maltose, raffinose®] #$F & 7433, fructose, glucosed] &
& Z7tsdEd olRE priming A Fo }FHI @B HE PHE A
oz Aztde.

th) 25C 493 priming A2 @ FANME T ¥ priming3tA
&e FAY 15CHAAM priming® AR 25 Zasgd. o84 gelg
< priming33 @& FAY 15CAA primingd R# vl&dAoY HF
dold 4t 33 © Wol Wolrt 238 NaHyenz (E 1-1) 25T
oA primingdt® ¥ Aol Yo} 238 Lold EEstxn, tjLo] A
g7]zte] 2FolHr FEdE wolol A3 olAe Hoez AFE
c}.

2h) a-amylase ¥4 primingdtA ¥ FAE 2.1 unitolA 3,
15C 493t priming A& FAE 28 unit2 Ao} Fr7Heig e, 25C
497 AP FAE 2028 @Ao) A

Al 94 Priming #3 T ¥ TA9 433 A

7 A 2wy

1) IANEFF 43

2) FAAY .
7hH #xg
W) 15T, -0.6 MPa PEG &9 A 4% primingd ¥ Iz
t}) 25C, -0.6 MPa PEG #4494 4 ¥ 10¥ priming® ¥ 3=

3) FALAE0F (SEM) A& ZA
7hH AxFR ; FAE FAY $AE YU, o REE FHeR
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722 A43d loncoater (Eiko I[B-5, Hitachi, Japan)2 20%3t gold
coating Al ¥ FALAAER 7 (S-4100, Hitachi, Japan)2.2 &3

) dolFd F& ; FAE RE paper toweld] A3t 20TAA
3 ¥ 948 "z, F&Y ¥ FEE FHoER JtE2 Fdsly,
25% glutaraldehyde 324, 1% O0sO2 ¥31F F Jdgg&2 g3t
a2 ¥ dAAd=R7] (HCP-2, Hitachi, Japan)® AZXE ABEE AZXZFA9}
#e Wyoz FAAAAA #FH

4. 2% 2 2¥
1) FAAARAW A (SEM)E ol 4@ e =3 &3

7h dzFA
(1) Priming %9 7|3e] @& w9 Ugdg FAEnZ oz @
¢ 295 BY AR 1-18% 2o PrimingdtA €2 FA4A)E 29 2
go] T35z gou 15T 49(B)# 25T 4¥U(C) priming & A& 2ol
FR8 1, A7le Frtstg e, AR E P AZoz AFHAD. 19
v, 25T A 109 priming & & 249 ZAAREo] FHex] g2, )
o A7 Agkew, R EFHIA HUTG F 2BCAAM
priming3l® 3o] BE&A ARSI, amylase AT Hol W ro}g o)

A3 dolxle AAE BAZ e X I 1-1, 1-7 FR).

(2) wiot o] FARES st BFH A (A 1-2) F
Ag F2HA)S 15T 493 primingd 2 (B)S 23 o] 2o
a2y, 25ColA 492 priming® F2HE wish wifAbol 7} XA dA] X3t
9 (C), 25C 10¥ priming®@ %2 (D) ®% o] oAt AEYAE
Bolx (A)lME 9 ¢dg AEYAE FASL dE Aol BRay
BANE 2F A& daz EHAR, (O DeME #2E e A
Tl & 7ol BEH FELAY AR L $UAY F U
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15C 4days (13)

Photo. 1-1. Embryos of control and primed rice seeds at -0.6 MPa PEG
solution at 15T for 4 days and at 25C for 4 and 10 days.
( x 60 in a scanning electron microscope)
Es; endosperm, Cl; coleoptile, R; radicle,
DI; differentiated leaves
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Photo. 1-2. Starch granules in embryo and endosperm of rice seeds
primed at -0.6 MPa PEG solution at 15T for 4 days and at 25T
for 4 and 10 days ( x 1,500 in a SEM)

Es; endosperm, Em; embryo, CSG; compound starch granule

TSG; tiny starch granule, H; hole in starch grains
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) ZotFd F2
o0& XA priming® FA7F ol Fell ofd HFHA zto)s}
AE7HE BES7] A%t 20TAA 34 FFAIA Lo} AAHo| ANEE
ghEo] #ad dds AR 1-33% 2.

Priming3t2] & F2t (AT fotst §#2¢9 Fei7t FR3A F25
Aoy wio B&AEst & primingd FAEG da =qo. a9z,
4CoA 49 primingd A B)HF 25CAA 49 primingd A (C) Fo}
(23 23td )} F2e] APz PAAMASH 2BTAA frobsd
2ol o 2A ESHUYG. 2y 25CoA 1083 primingd R (D)
ool 252 FAGAoY EFo] N FFHoIURL, A2 LFHA ¥
of Wolgo] W& ZAd Aol UE A Ao AFAHoE Hol FFAA
o} F FAE primingdt R ARG Fo) vlstd o] XYWtz &
g AL uje] AEI AZET, EeFAAY] WEoz HA

Wol F Fae otatr] A (AR 1-Doll Hldtd g 23tE ¢,
a3 29 A717F 9 A3, et AR et
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Contial (A)

b LK.
Photo. 1-3. Embryos of
to germination the seeds were primed at -06 MPa PEG
solution at 15T for 4 days and at 25C for 4 and 10 days.
( x 60 in a SEM)
Es; endosperm, Cl; coleoptile, R; radicle,
DI, differentiated leaves
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A 10 A ; AFx=AA EFAHY 5

7b 4w 2 9y

1) ZAEF €3y

2) Priming A& : PEG 8000& ©¢]%&, -06MPaZ ZA® £9Y(157)
ol A 443 X

3) AZzEA A : priming®d FAY FHEY FAE 2B5CTH E,
GA 100ppm, ABA 2ppm, kinetin 10ppm £%o] 24A17 F¢t
AAAND F BAN 2z E

4) %30} 1 3cm, S5cm

5) etk : 20T

6) EYTE  EFEFF] 9% (EFTEEF 35.0%)

7) ZAMEE  dolg, Eolg, FoiEER, 27 A% (&%, 24, AT,

24%, FUEZE #F F 1594 =4

4. 2% 2 1%

Priming® %29} priming3tx) $& ¥ Fxlo] Lol g A3
212 GA, ABA, kinetin® H2ste] 2150] Wols} FRAZ njAE o
32 29 ¥ 1-8 ¥ 1-99 gt}

1) 2E30] 3cmolA M Z priming? 27} primingstx] ¥& A
Bt wolg3 Zopgol E(:, FIdoldFE 08-19Y ©IHo
priming®] & 37} A} Priming3tA && FAANAME GAS kinetin A
g7t wol g3} Fopgs FANHOY priming® FAE AF2AAY A
277t AU

K
e
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Table 1-8. Germination and emergence rates and days to 50%
emergence of growth regulator treated primed and

non-primed rice seeds after 15 days after seeding at 207C.

SSZ’SL’? Growth Gemn?é?gon Er;ig%g/:f ©  a-p  Days to50%
(cm) regulator (A) (B) emergence
Control 810 b 640 b 17.0ns 130 ab
C + water 800 b 680 ab 120 127 ab
C+GA 920 a 80.0 a 120 118 b
C + ABA 820 b 654 ab 166 133 a
C + Kinetin 8.7 a 76.6 a 121 12.3 ab
3

Priming 88.7 ns 780 ns 10.7ns 117 ns
P+ Water 840 766 74 11.2
P+ GA 84.0 76.6 74 113

P + ABA 84.0 754 8.6 114

P + Kinetin 8.3 786 6.7 115
Control 9.0 ns 526 b 374 a 147 a
C + Water 90.0 686 a 314 b 138 ¢
C + GA 880 686 a 194 b 132 d
C + ABA 887 62.6 ab 26.1ab 143 b
C + Kinetin 85.3 606 ab 247 b 132 d

5

Priming 853 ns 674 ns 179ns 131 ns
P + Water 90.0 726 174 125
P+ GA 833 774 59 125

P + ABA 84.7 72.0 127 122

P + Kinetin 82.0 774 46 125
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Table 1-9. Number of leaves and length of coleoptile, mesocotyle, and

root of rice seedings 15days after seeding at 20TC.

Seeding Plant Coleoptile Mesocotyle Root

O e nanber 'SRl e leng
Control 150 ns 279 b 283 ns 014 b 461 ns
C + water 152 306 b 2.60 011 b 526
C + GA 171 420 a 2.74 033 a 5.48
C + ABA 1.59 288 b 268 013 b 516
C + Kinetin 168 333ab 274 015 b 531
3
Priming 181 ns 432 ns 262 b 015 b 530 ns
P + Water 1.85 492 273ab 013 b 559
P+ GA 1.80 5.24 275ab 026 a 5.29
P + ABA 1.86 464 2.88 a 013 b 508
P + Kinetin  1.86 5.02 281 a 013 b 562
Control 146 ns 245 ¢ 339 b 009 b 470 b
C + Water 17 337 b 38a 010 b 61la
C+GA 1.66 431 a 369 ab 028 a 523 b
C + ABA 1.32 328 b 358ab 011 b 552 ab
C + Kinetin 171 324 b 371ab 0l b 6.16 a
5
Priming 192ab 39 b 38 ns 016 b 589 b
P + Water 203 ab 455 ab 391 0.15 be 6.25 ab
P+ GA 173 b 560 a 383 027 a 6.35 ab
P + ABA 233 a 451 ab 382 016 b 637 ab
P + Kinetin 216 ab 516 a 3.82 014 ¢ 678 a
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2) BEEZo] 5cmollA 2ot&E priming® FA¢} primingd A #&
FA®, E AFZAAL Aol AU 28y Z01& L priming® T
T priming®¥A €& FARYG Fo}go] I, YALdsTE FSHIA
o & gol F F&oA FopetR| XE FaF (olg - Sol&)st A
Tl ol A& primingell &gt WolF 2 Aol FAHUY HEIA
o (E 1-8, 1-9).

3) Priming3dtAl & FztlAM &, GA, ABA, kinetin M7t Zol&
S FPAZH e, 53] GA MaEe AL primingoll 943t LolF x¢d9
Aol FAHAT] WL, 53] GAdME FulFol A3 A3}
Atk (E 1-8, 1-9).

4) 23L& GAXZF Ro) tdhe AFzEA HedMed o o

A 11 A ; Priming A2 FA A% ¥4 47

b Alg 2 9wy
1) 3AEFF : 4FH
2) Priming Mg : 1'dxolA 8 F2 primingdl A% WPZ 79¢
15C9] -0.6MPa PEG &M 3718 FYsHEA 493 e
3) AAYY : Priming® FAE 1997 129 265U FEH 4L (200),
A& (5T), ¥F (-10C) Adstd 17449 HHo 2 FAEY A}
4) ZAEE 0 1AgRd golE g zANsl:, YRl A,

@ -amylase activityg &74.

4. 2% # 3F
1) Priminge] F2¢] 9o pjie %S dotB7] A3 priming
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W FAE 20,5 -10CAM 1-648 AZse o AL 17C)F oy
2 (BT)NA Botg, Fdolds P WolFAEE ¥W E 1-10% 2
o},

Table 1-10. Germination rate, T50 and uniformity of primed rice seeds

stored at different temperatures and germinated at 17 and 25C.

Storage Storage Germination Tso Uniformity
temp. duration rate(%) (days) (days)
(C)  (Month) 17C__25C 17C_25C 17C__25C

1 837 953 98 37 33 11

2 873 930 91 37 29 11

3 75.7 940 96 39 25 12

0 4 863 947 104 39 25 13
5 9.0 957 101 39 21 13

6 910 940 103 40 23 14

1 940 950 94 36 27 09

2 8.0 960 86 35 28 08

3 89.7 953 86 36 18 08

> 4 927 947 9.0 37 15 10
5 920 953 94 37 21 11

6 910 950 94 38 19 13

1 933 970 82 34 23 07

2 923 96.0 72 32 14 13

3 91.7 963 76 30 16 14

= 4 943 963 82 30 16 13
5 937 957 84 30 18 13

6 923 920 86 31 19 13

- 43 -



7 Priming® F2H& 67483 AF3AE ol 2EAAY Wolg,
FaoldFE Aol AAH. HAFLEE 17CTAA 37| HojA+=
dotF Y=t 4t FHAs] Woprt o FIAAE BFolA oY 25TelA
T Lol dxIt %t FrE A

2) A% F FAN AI 3} a-amylase 849 WHEHE 2¥W ¥ 1-11%9
2o

7H) @ -amylase activity®l ¢ 3MY7A e A P71 UFE 8
dol IA deen FIEFIFY B¢ AZFLEIddE vz, AP
713bel A4 E WA YElWG.
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Table 1-11. Total sugar and a-amylase activity of primed rice seeds

stored at different temperatures for different durations.

Storage Storage Total a ~amylase
temperature duration sugar activaty
(c) (Month) (mg/g) (Unit)

1 5.51 0.38

2 241 0.53

10 3 3.08 058
4 2.40 0.59

5 2.72 0.82

6 2.59 0.76

1 479 0.44

2 2.82 0.62

3 2.89 0.60

> 4 2.57 0.66
5 2.31 0.85

6 293 0.84

1 4.82 0.62

2 4.02 0.74

%0 3 3.37 0.89
4 2.49 0.88

5 293 0.95

6 2.71 091
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A 12 A ; 3NN ¥ FA priming &3

7t Az 2 %y
1) BAEF : Q8Y 2FF (FH, 3H),
TYE 28 F (A, o)
2) Priming A2 : 1daelA F9d PEG 8000& °l&3t9 -0.6MPa
2 239 £9 (15T)AA F718 FUFHEA 443 A
3) B}F7) - F7IHF (49219), HIAF (6¥€169)
4) NPT A : BEF7E BYF WX 495 (FFE FF AFE
priming &%)
5 AlETF 27] : 23AY 60 cm, F Hol 12 mH 42 23
F¥EA 5m’e AgAAe #3%7) vt 27 160m’
6) %% : 6 kg/10a
7 AuF - AA-AR-7tE 24 15-6-6 kg/10a
8) A EAHE (%) & 718]-397]-°14AE-2AE = 40-30-20-10,
AMF T BF 7H2 A4
9) E@e] @ A3 Zot F 0YFEH T
100 AzA : 9F AFo vlHE FA 300ml/10a, 39710 FLF
300ml/10a # 2]
11) ZAISE
7h) &ots 1 29 RF 2R AR 2A
W) 2%, BYF 0 Sob ¥ 30 € 50 Zo7t s0emHE F AF

W g, £3F £ A48 078 WHez 24
e $FFHLAE Im, £3E 2m’Y WHAAN F83q 24}
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Fig. 1-7. Air temperature and rain fall during the period from planting

to seedling emergence.
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2) Priming® F2HE 449 2195 59 159 ¥3 oFAS o AR
€& 29 4z 29 1-8 ¥ 29 1-99 o
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Fig. 1-8. Changes in cumulative emergence rate of 4 rice varieties at

April 21 planting.

7hH Z2713FE 49 219 HFAA LFHE priming@ Ho| Lol &
o] 3, Wolx Wgou A E primingd Aol Folgo] 23|y
priming3}x] ¥& AEG @A RFked AL FFI primingd &}
daz e ZAAE BYd (X 1-5 #F=F). 28y, $389 diee
priming® o] ol thh WF ot YRS S primingd Re] L3 @
%k,
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Fig. 1-9. Changes in cumulative emergence rate of 4 rice varieties at

May 15 planting.

W) H71%F L 58 e AAE dAFodey e PR =9
ERAYS ¥ F glo 58 16%9 HAsH 2 A 4FH, $44,
el priming$ Aol wolzt w231, YR L] priming3tAl & A
Z2AY o A3 primingd Aol 2318 YE o] it

) 27193 49 21¥ HFEY 549 219 FAFoA dE g v
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A T2 priming 277t 6 3A deld RE 549 219 FFolAM Lo}
Fol AL FFoz wold EFF FH AsA AUV 4oz 4%
gtz g 1-7 &)

3) #%79 primingel 47 ¥ F39) 2o ¥ 30 L 50Ye) 2F
dAE gL BY ¥ 1-129 2o

Table 1-12. Plant height of 4 rice varieties 30 and 50 days after

emergence.

Planing DAE Seed Variety
date priming Hpum Dongjin Samgang Dasan

No priming 6.1 ns 102 ns 77ns 70 ns

30 Priming 7.2 10.3 1.7 6.6
21 April
50 No priming 282 ns 344 ns 281 ns 274 ns
Priming  30.0 394 29.9 29.2
30 No priming 159 ns 200 ns 178 ns 164 ns
Priming 195 244 19.6 19.0
15 May -
50 No priming 424 ns 485 ns 453 ns 467 ns

Priming 484 52.7 474 485

DAE" ; Days after emergence

7h 49 219 #FAM LFBE priming® Aol Eof ¥ 3049 %
%ol primingdtA && AET o oy e 238 AUR, A
& Adeie ZAelzt AT 23U, Eok F 50¥dEe o= FFolu
priming® o] &0l ¢ Zo.

W4) 59 159 HFoAE priming® Rel o= FFolY o= =4}
A1Z]1el Y primingdtA] & RABY o o
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th 2% dAF FA priming A3}E ZE FFA UAT 53 B
ZFEAANA o A,

4) %%71% primingel 47} ¥ FF 8 ZoF ¥ 30 R 5049 £L+F
nXe 9% Y ¥ 1-13% 3o

Table 1-13. The number of tillers of 4 rice varieties 30 and 50 days

after emergence.

Planting L .. Variety
DAE Pri
date fng Ilpum Dongjin Samgang Dasan
30 No priming 1.4 ns 14 ns 15 ns 16 ns
Priming 15 16 14 16
21 April .
50 No priming 25 ns 29 ns 2.7 ns 3.1 ns
Priming 2.8 3.2 3.0 28
30 No priming 23 ns 24ns 25ns 25 ns
Priming 26 24 26 25
15 May -
50 No priming 3.3 ns 23 ns 35 ns 4.1 ns
Priming 36 27 35 4.1

DAE" ; Days after emergence

7h) olx BEI|GA oj= ZEZFJAMY priming® 2T primingdHX)
e FAAtoldl EAFE Aol YR,

5) #F71¢t F2 primingol 470 ¥ FF 9 EF7ld v IF¥S
23 8 1-133% #4.
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Table 1-14. Heading date of 4 rice varieties at two planting dates.

Planting . Variety
Priming
date Ilpum Dongjin __ Samgang __ Dasan
No priming 26 Aug. 24 Aug. 16 Aug. 21 Aug.
21 April o
Priming 25 Aug. 22 Aug. 17 Aug. 22 Aug.
No priming 1 Sept. 30 Aug. 26 Aug. 5 Sept.
15 May o
Priming 31 Aug. 29 Aug. 27 Aug. 4 Sept.

7h 2% FFU 4FHS FAHE o= FFVAAY priming ¥

R 47171 1-2¢ %

W) 548 3 A43uie vl A priming¥ Aol priming

32 @S AR 238 4717 19 =AUtk

o) 5¥9 159 #AFE RS dFH, Ty, A6 84 319 ol
Mo E43HATT G 949 4-5¢U° 3T

5) FA9| priminge 2 Al7le] }FF 47 ¥ FF AFdde & o

FE vlA A FUTH(E 1-15).

Table 1-15. Culm length of 4 rice varieties at two planting dates.

Planting Primi Culm length (cm)
date riming Ilpum Dongjin _ Samgang Dasan
. No priming 681 b 81.3 ns 759 ns 68.0 ns
21 April
Priming 698 a 80.1 YGNi 67.4
No priming 616 ns 736 ns 689 ns 65.6 ns
15 May
Priming 64.1 76.0 725 66.3
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6) Z2t¢) priminge 2 Al7lol HEF 47) ¥ EEe) PP 2 o
g vAA FRATHE 1-16).

Table 1-16. Panicle length of 4 rice varieties at two planting dates.

Planti Panicle length (cm)
anung Priming
date Ilpum Dongjin Samgang  Dasan

No priming 188 ns 184 ns 22.3 ns 22.8 ns

21 April
P priming 198 19.1 23.4 23.2

15 Ma No priming 195 ns 18.1 ns 214 ns 21.7 ns
Y Priming 198 179 219 21.8

6) T R TFTHLE

FAE primingdte] 2 A7l #F S 40 B FEF] £3F L ¥R
&8 BY ® 1-17% 2o 4 FF 9 priming A3 49 219 gFoA
dFuis HAHe £+E F/MNHD, FABY F5E FAAANE @
278 RF7NCM RE FFY 7% R FFTAELLNE 4FE A &
sttt 2t primingo] Y4B & F FL o IFE HPAWN (29 1-8
R 1-9) 2 A%l F7A AZHA B3, £ dE FFFHYLL E F
F3 AvHA GRd R AFH3to YR n2A o} BEE FF0)
122 F3, E QD AR M2 RAREE Q7] WEeg B
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Table 17. Yield components and yield of 4 rice varieties at two planting

dates.

Plant- No. of No. of Ripened 1000- Brown
ing Variety Priming panicles spikelets grains grain rice yield
date /m? /panicle /m> (%) wt.(g) (kg/10a)

1 No priming 348 b 949 ns 33025ns 934 ns 21.0 ns 4153 ns
um
P Priming 377 a 938 3539 941 210 4328
Dongii No priming 354 a 756 ns 26813ns 96.8 ns 22.1 ns 4050 ns
in
. gl Priming 322b 801 25792 968 222 3971
April .
S No priming 307 b 998 ns 30616ns 949 ns 181 ns 4535 ns
AMEANE  Priming 3202 1160 37123 949 179 4328
D No priming 325 ns 1090ns 3547Ins 92.1 ns 227 ns 4954 ns
asan s
Priming 317 1137 36065 925 22 413
lloum No priming 329 ns 84.7 ns 27847ns 896 ns 219 ns 4238 ns
10)
P Priming 355 821 29136 924 220 4181
Dongiin No priming 376 ns 654 ns 24654ns 950 ns 224 ns 379.7 ns
ngji
s &l Priming 358 683 24557 950 222 3895
May .y
Samean No priming 350 ns 101.3ns 3539Ins 942 ns 185 ns 4654 ns
am o
EaNE  Priming 364 1006 36627 M7 182 4749
b No priming 356 ns 1059ns 37702ns 835 ns 220 ns 4860 ns
asan L
Priming 356 1077 38316 857 21 4654
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Pt

232 9

. 8 A9 primingdl] % =¥ L X 15T, WP -06 MPa, 7132
49 <A A =F priminge Wol& S FAAF|Z, Wolrt AAHNU
o dAF ¥ Fe Popgo) ¥l WES priming AFE LopEd

WA ¢, Wol& sl wan wolst FUsArt.

AN w3 FAoAE primingell &t Wolgo] FAHJUoY
B5CAA 24412 AFstx, Ax3te FAE 1-48] hardening A& 3tR
ol 15-20% F7HetA 2, wolS=rt 29 dEHUY

3. 9y v FFo ©E priming EIE Lotdo] }d trlE, dF

¥, chabule wolgel Walglo]l WolSEsh BT Primingdty] Aol
Solgo) YW ZFA, BY, A9, FAHE Lolgo] RolAw, ¥
JEEE o RojAT FUYY AW, 4FHY A=Y R 29, R
3, IR 50& 32t wolgol W%ated priming®] A7 Lt

4. VY= AAY Adx3tE ¥ FAE PEGO primingdtd 25 Fo}

&0] ol 1, Wolxe AASHAUY.

5 EFFANA ol o primingd FAe EGFEFH 2% o %

ol g3} Zobgol 5-34% BAHNL, S3| EJRAZAA H&TH AL
el A priming A7 HE AASA

6. Priming €% 25ColME B §FH a-amylase §4°] 25 Z43A

ou 15T A+ sucrose, maltose, raffinose #%FL <31, fructose,
glucose %3 a-amylase 843 7184t

7. Az2Fag PolFQ FAY WM(E)E FAIAAEP(SEM)LE A3
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23 priming M F £3Y 243 99 277 Fotsgn, AR Y
7k #dEAT 23y A=F priminglNE 29H 729 2Gol
WAy e e .

9. Egol HFHAL W priming® FRAY GA AL Folg, FoIEE,
248 FANHOH, 53] GAZ At FWEe APAAG 22y
priming® Fxto] ARzAAS AdReds 432HA AH7} et
YA ergkeh,

10. Priming® F£A & 67097 -10, 5, 20CoA AASdx dol g3} P

ol Ao)7h gt

11. Priming® FA& TA HF & 23} YR EF} Solsxd rAe
priming E3& 49 219 338 ARG 720 @1, #FAYE 549
159 #ZFoAM o dAFAAL 4 FF EF FFdE 9FS nAA
skt
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H2% 3

2 detel e 5-69 e EFTEY REALS st Fo 2
olg ymy 3w, ol Fviz AF EY HFE Wole FE Fusic
olzigt ddd HAFEAHCE At DAFE PolEF FAE ol uE
Hol godME ofy TR HAHo] AANHA Rt U FL& o}
& o AxFAF 100-130% F=e FEol SFHE FE2A Fuw
A% oo W Eiwols] AP st & FERY ¢ A

T EGTEe] FEdAE EAH HAFAxo] o delge 63-
89%9] & Wolg xolx Uth HFAF v7} A EFFEo] EIAH
7t Hof &l dAld FA HZ FF8 e 2 Y2 FA AX
gto] &AL Yo (imbibition injury) Wolgo]l A} E3I TS gy
A2 A7l 1d o) AolAE FxY x=IHE} A w353
A 7hEH &L 712 Wl golrt fFxEHojok sted oRE 53 AR
71Zke] 21 FUER T2 AL AV doh FUELS dd Wy A
7] ggd FAE ddF BuAA Abgsol stn, Fx9 HIE
A5 A e ALAFAMEY o] fo] Wasty FAXQY 2do B
0 dMHoz Briwsitn wogrh wad duFge FEoln YES
F FTAY &YA}E A3 Lol & FPAINY] AT FxALYNE
of lgddd FUE9 FHg Fi FTAFYH AFE Jds & 5
AL Aoz sugd

et B dFdAE olgd TAFES HEs] HF Ugtozy F
F#49] priming Ae71&E& Mdetnzt sn ofgel s BIEY A s}
A 7N12HA AFE Aoz FYHA
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A1d FFEAFH

7t. 194 3 % A 34
1 34 FF
7 2¥FQ00¥EF 10-13g) : AAUEF, FLF, 2UUYET
W) 931009 %F 14-20g) : Clark, Williams79, ¥ &3F
th dYFF(00HF 25¢ 2F) - ¥5TF, 3T, LT
2) %F7) € AP : 549 139, 60 x 15ecm(1F 278 A)
3) FA QAF L FFD 2kg oY R

Y. 249 F FF A 34
D A FF
7 2"¥F(100¥F 10-13g) : @A F, &2YYEF
W) HEF(100HF 26g BF) : BT, BAT
2) #%7] 2 AYYE : 649 14, 60 x 15ecm(1F 274A)
3) T QYA FF T Skg oY #RY

A2 A F FEA H3Z water potential A2 = G4

7t 4w 2 ¥y
) 3A ¥ 29F
2) Water potential(°] 3t WPE X 7]) Mg &
7b) PEG 8000& ol83d HA WP 84& ¢E1, &
ofg7lol £4g H& H £ FH Eol Mg HA3n
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paper towel& 7 ¥ FAE 43 FAs Lol 138 WA
A e e
W) 1A¥e2 0, -03, -06, -09, -1.2 MPa 5 5 &9 WP 3}
N b zAb
™ 144% 23 AAWE FULZ 005 MPa FAoe Aal s
o o} zA}
3) Ay &% : 25°C
A 134 A¥lME A4 42 F, 28 AYANE 79 FoA golg

A}

Y. a3 2 2@
D A3 WP AsE 23S 94 13 489 ZH(E 2-1) -06 MPa
qNE 29 F, -09 MPadlM & 39 % WolE Azggoy -12
MPadll M wolslx] egtct,

Table 2-1. Cumulative germination percentage of Danyeogkong at
different water potentials (WP),

Days after WP (MPa)
treatment -1.00 -1.05 -1.10 -1.15
1 0 0 0 0
2 0 0 0 0
3 0 0 0 0
4 18 2 1 0
5 24 3 2 1
7 68 39 17 7
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2) 2A 4P A= -1.05 MPadtoll A 4Y Foles 2%, 79 Fol: 39%,
-1.10 MPadlM & 49 ¥ 1%, 79 ¥ 22%, -1.15 MPaolM & 59
F 1%, 749 ¥ 7%9 ¥ol&e HIAH(E 2-2).

Table 2-2. Cumulative germination percentage of Danyeogkong at

selected water potential levels.

Days after treatment

WP(MPa)
1 2 3 4 5
0 88.7 98.0 98.0 98.7 98.7
-0.3 93 9.0 98.0 98.0 98.0
-0.6 0 40.7 92.7 95.3 96.7
-0.9 0 0 7.3 30.0 52.7
-1.2 0 0 0 0 0

3) 59 ©l49 priming HeAldls F29 7t EAFH HE3HQ
WE 2 o 49 ol At AYPY Roz AIHUY.

4) 25°C 3lMe F FA priming M3 HPFELS WP -10 ~ -11
MPa, A8]712t 392 ety

5) M2 ¥ 4UdRe] wol&g uels £ o WP -1.1 MPaZ 3Y3t A
gate Aol Bo b3t AY Aoz HF o

Al 34 AHA priming 2% BT

7t Alg 2 4y
) 2xd, WP 33 F FA9 Lots
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DEZEESR-T
W) AHg 2% 15, 20, 25, 30T
o) WP : -09, 1.0, 1.1 MPa
B 24 Ug : Hel F 95d Borg
2) Priming #2) £Eo| ©e wolg
) BA BF: 0dR, L8P
}) Priming A 8] : WP -1.1 MPa, 15C(12¥), 20C(54), 25C(3¥)
th) Wol 4Y : 25T solA 5094 42 HAL A4 F 497}A o)
3 wollA w&E Dolg(%)E EAl(o]5 Wolg e Y B
CIEED

4. d3% 2 323
) &4, WPHE 73 %o&S ¥ 2-39A4 ¥ -1.1 MPa2 2 g
& 7§ 15CelA = 1293, 20TColA 543 25T A+ 394 7]
Ztol 8 FH UL
2) 9gEL 15C ZANA priming AR o FAHgRc 938 2
ob-go] Hojxog, 20, 5T+ & Ao/t UUEH® 2BCAME
A ¥ 1949 wolgo] FAHRYg i it
3) 2&FL& priming M F 199 WolgolAM 22X FAY
priming M &I/t th vdEen MHEr &5 E &
7t AAE BEgE BATHE 2-4).
4) ol ARE FFa B o 25ToA 343 AYse ol HFast
g1 gas At
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Table 2-3. Cumulative germination percentage of Danyeobkong at
different temperature and water potential.

Temp. WP Days after treatment

(Cy MPa) 9 3 4 5 6 7 8 9 10 11 12 13 14

09 0 0 0 0 0 0 0 07 47 107 147 207 227
5 -10 0 0 0 0 0 0 0 0 0 0 20 60 80
11 0 0 0 0 0 0 0 0 0 0 0 07 13

-09 0 0 40 360 513 620 740 - - - - - -
20 -10 0 0 13 100 253 320 453 - - - - - -
-11 0 o 0 o0 07 13 52 - - - - - -

-09 0 193 468 687 87 - - - - - - - -
% -10 0 07 110233327 - - - - - - - -
11 0 0 07120373 - - - - - - - -

-09 67 260 4735713 - - - - - - - - -
30 -10 0 127 2803713 - - - - - - - - -
211 0 1312727 - - - - - - - - -

Table 2-4. Germination percentage of soybeans seeds primined at
different temperature.

. Days after Priming temp.(C)
Cultivar
treatment Control 15 2 o5
1 79 39 77 83
Danyeobkong 2 9 8l 9 83

3 99 85 97 9%
4 9 883 97 9%
1 64 81 85 88

Eunhakong 2 100 100 100 100
3 100 100 100 100
4 100 100 100 100
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A 443 ZE9 priming ¥y 9+

7t A48 2 3y
1) Osmoconditioning
7hH 34 F%F  2UYET(2EF), AATHED)
) HE 9y 25T E£0) 4, 8, 12, 24, 48 AF A F
ArE SA] N gstglon, At &4 dx F YA,
2) Humidification
7b) RH(%) @ 70, 80, 90(%) - glycerol/water2 &3
W) 71KF) 10,1, 2,3, 4 F ot A &x @ 25T
3) Matriconditioning
7}) Perlite ol &
(1) NEE : ¥ (2ED), AZFHESD)
(2) Priming A2 ©4FL perlite $#8F 10-30% <A 29,
AT E 25-40% A4 3¥T A F AAdd=
(3) 271 4824 #F2 AgE A4 =3F2HRH 100%,
42T stolA 2AF 3Y, FFF 259 dE NHaH HE
W} 53 2 9A o&
(D) A % : O9F, 349%
(2) #8¢F : dHF (50, 60%), FHE70, 80%)
(3) Priming ¥ : & A& 3¢¢ M F AAA=x A7
4) ol Ay : 26T oA HYUTF S0HY 49057 AN
5) ALK WA v &(first germination) : X4 F 494 4dem o) 2
@ A W g(ols F4 Y AY)
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. 33 ¢ nF

1) Osmoconditioning

7hH 2"UFAME 24N FAXYRAE Lop& Aol YRy
A F AzAY FAE FAd dl& FAESA6 o] &

A3 Zojeud.

W) dygEe AN wopgol A AaEHYEY =35 YR T
AZANZ EA 9 wolg Y

2-5).

BAESRA N &0 T3] FRHE

Table 2-5. Germination percentage and first germination affected by the

duration of water absorption and drying treatment.

Water Days after First® Days after First

Cultivar absorp. treatment”’ germ. treatment”’ ’ germ.
(hr) 1 2 3 (%)" 1 2 3 (%'

0 92.0 99.5 100 97.5 380 975 975 925

Sobaekna- 4 98.5 100 100 92.0 57.5 90.5 90.5 65.0
mulkong 96.5 99.5 100 92.0 69.0 925 935 63.0
12 99.0 99.5 100 90.0 83.0 885 96.0 64.0

(small) 5, 99.5 100 100 .91.0 895 975 985 66.5
48 94.5 955 955 71.0 70.0 80.0 825 525

26.5 935 97.5 855 29.0 955 955 89.0

40.5 1745 875 39.0 10.5 39.0 48.0 22.5

Jangyeob-k 39.0 68.0 885 33.5 18.5 39.5 47.0 16.0
ong 12 40.0 84.0 93.0 33.0 43.0 455 49.0 150
(large) 24 40.0 88.0 89.0 33.0 25.5 44.5 475 20.5
48 420 1715 1735 33.0 32.0 545 63.5 23.0

+ used absorbed seeds

++ used dried seeds after water absorption

* First germination indicates the percentage of normal seedlings(above
4 cm after 4 days)
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) FAE AAH Bl F1E osmoconditioning He)E ¥ F¢ B
Ao wja 232 Wol&o] AHFHo, FFEEe FHoY
Aol F A Az PP goz Hgsojol & Aoz %
g A

2) Humidification
7h BUEE $2el BAGCl AYrIdo] BAWSE 238 T
2ol Hlal Lolgo] AFHYAEH, ol H&FZUol 288 x
se 2202 9E% HEY Ho2 BUHAHE 2-6).
) Aol ua BE A FolM Lobg L FPLAA
2 Aol7t glol F9 priming el WPoz 2 AARE JUY
Aok

r
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Table 2-6. Germinability of two soybeans cultivars primed under
different relative humidity and duration.

RH Duration Danyeobkong Jangyeobkong
(%) (weeks) Total germ. First germ. Two Total germ. First germ.  Tsw
(%) (%) (days) (%) (%) (days)’

0 98.5 79.0 0.69 935 715 1.28
1 99.5 82.0 0.63 93.0 755 1.31

0 2 97.0 79.0 0.63 885 675 1.17
3 98.5 8.5 0.60 90.0 745 097
4 98.0 80.5 091 920 73.0 1.22
5 985 855 0.59 89.0 59.0 1.26
0 985 79.0 0.69 935 115 1.28
1 93.0 875 0.54 945 845 131

20 2 100 86.5 0.59 89.5 730 1.05
3 98.0 820 063 915 75.0 1.25
4 95.0 68.5 0.79 68.5 55.0 1.38
5 83,0 420 1.04 445 155 -
0 98.5 79.0 0.69 935 715 1.28
1 995 80.5 0.57 94.0 83.0 1.71

% 2 935 725 0.68 83.0 575 1.23
3 91.0 835 0.76. 74.0 655 1.28
4 815 420 1.37 75.0 495 1.48
5 60.0 205 152 210 7.0 -

3) Matriconditioning
7hH BAFAY B F FF T golgdME Azt xolst ¢l
Ko FAEEAAEEANE  PEGH  perlite® ol §%
priming A 3471 JEw,
W) 9dFLS perlite FEEF 15% o9 ZE A&7/ PEG A
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gigh gole R AL FAAN &N 2 Aol7}t QAo I
HF % priming A2 WAL 2o]7t YAHE 2-7, E 2-8).

Table 2-7. Priming effect using perlite with different water content on
the germinability of a small seed cultivar, Danyeobkong.

Priming material Germination(%) First germination(%) Tso(day)

Control 99.0 81.0 0.52
PEG (-1.1 MPa) 100 98.0 0.51
Perlite (water 10%) 9.5 86.0 0.50
Perlite (water 15%) 100 975 0.50
Perlite (water 20%) 99.0 975 0.50
Perlite (water 25%) 99.5 94.0 0.51
Perlite (water 30%) 995 970 0.50

Table 2-8. Priming effect using perlite with different water contents on
the germinability of a large seed cultivar, Jangyeobkong.

Priming material Germination(%) First germination(%) Ts(day)

Control 9.0 83.0 1.28
PEG (-1.1 MPa) 98.0 935 0.70
Perlite (water 25%) 98.5 9.0 0.61
Perlite (water 30%) 99.0 %5 058
Perlite (water 35%) 99.0 98.0 0.60
Perlite (water 40%) 99.0 95.5 0.63

o) FFU2 priming APAIAZE A 1709 HHE Y3} =3F
Ag dAes e £ 43 HAAFAI s 2A deEiged
PEG Ru& perlite A8 A37F thA DA} (E 2-9).
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Table 2-9. Priming effect using perlite with different water contents on
the germinability of two aged soybeans cultivars.

Danyeobkong Jangyeobkong
Priming material Germ. First G .

) germ. R erm.  First germ. .
Control 585 05 1.49 455 95 1.80

PEG (-1.1 MPa) 785 335 1.10 585 235 1.32
Perlite (water 15%) 65.0 28.0 1.02 - - -
Perlite (water 35%) - - - 550 170 1.00

) FYge ol8WUE o ALK AAN &AM PEG Mt Y3
Al priming A2 A7 YEIRTHE 2-10).

Table 2-10. Priming effect using sawdust with different water content
on the germinability of two soybeans cultivars.

Priming Danyeo-bkong _Iangye?bkong
Germ.(%) First germ.(%) Germ.(%) _First germ.(%)
Control  (A) 100a 90.0b 97.5a 88.5b
PEG {-1.1 Mpa) 100a 975a 97.0a 92.5ab
Sawdust (50%D/70%])°  100a 99.5a 99.5a 96.5a
Sawdust (60%D/80%]) 100a 99.0a 99.0a 91.5ab

+ () indicates water content of Danyeobkong and Jangyeobkong.

v FAE o] &RE W= FETY AL EAM Hea
H7F ARew FHol ¥ FANME I Ayt ¢ AR Ao
2 JFHAHE 2-11).
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vh) wEbA Blm A shAe] AP perlite, §%, A B4 F7)
Aol priming HPAEE ]8T F Y& Aoz BaxUch

Table 2-11. Priming effect using chaff with different water content on
the germinability of aged two soybeans cultivars.

Danyeobkong Jangyeobkong
Priming
Germ.(%) First germ.(%) Germ.(%) First germ.(%)
Control (A) 100a 92.5a 93.5a 81.5b
PEG (-1.1Mpa) 99.5a 91.0a 98.5a 97.0a
Chaff (50%D/70%]))" 99.0a 97.0a 97.0a 915a
Chaff (60%D/80%]) 100a 96.5a 96.5a 945a

+ () indicates water content of Danyeobkong and Jangyeobkong.

A 54 Priming 38 &7 FF Aol

7h. As 2 4y

1) FANEF 29YEF F 1053

2) x3tA2 : RH 100%, 42C stollAl 3Uzt Ag(golgo] & FA
FAAME priming M EHE A7) o x=3FAE FTA
o AEI}AUE)

3) Priming A : PEG 80002 ©]%&, -11 Mpa2 23 € £Y(257)
oA 393 AE

4) ol Yy : 26T 3stell X AF 50HH 435 A4
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. 2% 82 2@
D 2HF A d¥ priming A A3 Dol&3 AT S v &
A FFL 929 AolE BT
2) a2y FAMee wopg 9 FALSIfAH L] X FFERT
F, UEF )N FFHLE priming, AHEAFAIL A YEY,
FEFL Aolz AAFY] oAHNUHE 2-12).

Table 2-12. Varietal differences of priming effects in non-aged 10
soybeans cultivars.

Germination{%) First germination{%) Txlday)
Cultivar  Contro} Primed B/AX  Control Primed B/AX Control Primed

(A) (B) 100 (A) ® __ 100 (A) (B)
Sobaeknam. 99 B0 100 95 00 113 0.4 051  -003
Jaeraena.  38BJ %5 102 745 945 127 05% g5l 0%
Kwangan. %0 975 103 Ti0 930 121 066 052 -0.14
Baekoon, %5 85 104 6.0 ] 140 064 052 -012
Clark %95 %0 100 910 930 102 058 051 -007
Williams79 915 970 100 &5 &80 103 056 05 -0
Danbaek. 100 B85 %5 85 %0 113 063 058 -0
Hwangke. 915 %5 106 685 25 135 0.71 0% -016
Jangyeob. %0 970 102 830 930 112 0.74 051 -017
Saealkong 100 35 95 25 945 102 0.76 053 023

3) =8F o] i priming AEAE FF FAY A et
FAe aZlvd f34 uZEgE Y5 uwed ddddn B
SEAHE 2-13).
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Table 2-13. Varietal differences of priming effects in aged 10 soybeans
cultivars.

Germination{%) First germination{%) Tsolday)

Control Primed B/AX  Control Primed B/AX  Control Primed B-A
(A) B 10 (A) \8) 100 (A) (B)

Sobagknam. 85  ®S 12 B5  #M0 3 15 05 -10
Jaeraena. 925 %20 9 %0 M5 190 09 05  -04
Kwangan. 740 90 131 R5 60 23 16 07 -09
Baekoon. 70 B0 177 B85 #6517 15 06 -09
Clark 800 M0 17 25 615 14 13 08 -05
Williams79 570 765 134 10 425 17 15 08 -07
Danbaek. &0 85 109 a0 ¥5 11 13 08 -04
Hwangke. 705 815 15 00 30 16 15 09 -06
Jangyeob. 610 &5 1B 195 405 A7 16 08 -07
365

Saealkong 750 %5 & 30 475 13 06 07

Cultivar

A6d FFAY A% 4E priming &7

7H A5 2 3y

D 34 % 99F, #A9E 2UGER

2) 943 x3tAg : RH 100%E #2371 93t dag 4zto] 3
FTE G2 197 4N F Bo] A @A A48 2EYo=
A We F 42T MA7NAM =BANAS

3) HAwol&S 71 FAE 47 AT uAYE 2-14& AF F
A x3AY FEE AYHRAS

4) Priming A2 : -11IM paZ ZH & $H(25T)oA 3dT A7

5) HotAlY: FALE} ‘Zute] FA'Z oMY & F 26T Wi
71 A oA Y. X448 paprer toweld] 5084 4%HE HA g
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Table 2-14. Effects of artificial aging treatment on the germinability of
two soybeans cultivars.

Aging Danyeobkong Jangyeobkong
duration
(days) Germ.(%) First germ.(%) Germ.(%) Firsr germ.(%)
0 100 98 100 82
1 100 98 100 94
2 100 94 100 92
3 96 82 96 66
4 84 12 74 10
5 12 0 12 0

6) A2Ael oA xyAe : 1997d 29 4Y dubd 3o Gl E
TS Ao A3, et FFF 400¥4 Hso
Lol Ay HA

o g -

D dfxstded SdF 2P FAFHER) FAd g
priming 37} oi¢ 2A deted, 53 wolgo) 50% old
FEo2 =3g FAANME 2 ZFH7F AHE 2-15).

2) x8xg ¥ F5E FudAA LotdEel FAE B¢ x3HY
F AAA2AY FAL vas & 3 xtolzt Yol xdhHAFA
o) Az FFE& woldl E ol YUAHE 2-16),
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Table 2-15. Effect of priming on the germinability of aged two
soybeans cultivars.

. Germination(%) First germination{(%) Ts{day)
Aging

Cultivar (gay) Cont. Priming B/A  Cont. Priming B/A  Cont. Priming p_,
(A) B x10 (A (B _ x10 (A ®

35 785 990 126 490 945 193 14 05 -09
Danyeob- 41 615 985 160 135 780 578 09 05 -04
kong 47 560 951 170 115 760 661 22 06 -16
30 240 615 256 80 320 400 22 08 -4
38 240 605 252 55 200 34 21 10 -11
586

43 165 585 355 35 205 25 13 -08

Jangyeob-
kong

Table 2-16. Effect of drying of soybeans seeds after artificial aging on
the germiability.

First T
Treatment Germination(%) germination %0
0 (days)
(%)
Not dried after aging 41.5 4.5 1.8
Dried after aging 32.0 2.5 1.6

3) AE&AR g AAdd} FAY FS k37 ARAEHE AF 671
Y47 H priming AYEFAZ Yelden F FF 2F AF7ke] Z
oz Fx Yol H3E+E priming HAAE ZA Fusdd
(¥ 2-17, 2-18)

4 T A=t @ AAdxsd F FX ZFA priming AR
7t A Jetd o] Hejrled 483 A AR} 2 A
o2 AYHAG
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Table 2-17. Effect of priming on the germinability of Danyeobkong
seeds stored at room temperature.

Storing Germination(%) First germination(%) Tso(days)
duration Control Primed B/A  Control Primed B/AX Control Primed

(months) (&) (B xI0 (A ® 100 (& @ °°
0  ®0 %0 & 70 60 78 08 086 -07
3 ®5 %0 B 90 45 48 08 0B 017
6 5 %0 16 65 60 100 106 0B -03
9 810 %5 106 35 RB5 19 L8 080 -058

12 725 85 119 45 65 147 122 060 -062
14 50.0 785 157 210 635 2% 163 064 -099
16 10.0 505 50 20 230 1150 199 1% -03%
17 0.0 05 - 00 00 - - - -

Table 2-18. Effect of priming on the germinability of Jangyeobkong
seeds stored at room temperature.

Storing Germination(%) First germination(%) Tso(days)
duration Control Primed B/A  Control Primed B/AX Control Primed

(months) (4) (@B xl0 (A ® 10 (A @ °°
0 %0 WO M M5 65 8N 1A 06 0B
3 B0 M0 W 85 80 %10 0®R 055
6 85 B0 107 %0 660 10 L5 0% -0%
9 70 &5 18 125 180 44 1% 102 -048

12 635 05 1% 20 %0 1% 159 086 073
14 315 60 176 130 M5 419 186 081 -1
16 30 30 1100 00 105 - 340 20 1%
17 00 00 - 00 00 - - - -
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A7 A Priming YW T A WopRF AAoIA
9 woly

7h. A R 9y

1) A F% : 99 ¥, ¥YET

2) Priming ¥ : PEG 8000& ©]&3a -11 Mpa2 Z3d &
(25C)ol A 397 He

3) wol2x @ 10, 15, 20, 25C &eollA H4F A9 priming A8 &Fol
W& BF 2ol ¥ (paper towel)

4) x3F Ao iyt A3 HE : RH 100%, 42°C 3toll A 3U3F A
=31F2E AEE AL(05C) 2 H2(25T)NA priming # 2] &3
£ AE

5) EY¥ TEHF =4 R ol : v} U WPoz ¥FYLL
ZF9 30, 40, 60, 100%2 TEEZFE 2HE EQ 3cm Hol2 3
& F 15T 25Tl o} A}

Y. 43 ¢ 23

1) Priming A9 F&9] wol2xy Bo}gg By Woleko wg
ol gy ¥ FF EF priming 237} Yewd

2) 53] 10CAAM a2 537t T3l oy, BCAMNE F FF 2F
HolZ A=7t Ack(ad 2-1).

3) E 2-19914 He vigh o] AAFAY FS ddITH FHT =
F F 2=279A priming A2 AT Lopg AnFIe AHY
o RS SN A7t A Ve
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Fig. 2-1. Germination of primed soybeans seeds at different temperatures.
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4) x3FA e S priming A A7 )¢ Rewl A2(15T) 2
ERRFE AETE 2 e EAFAHE 2-20).

Table 2-19. Priming effect of normal soybeans seeds on germinability

at 15 and 25T.

Temp Germination(%) First germination(%) Tsoldays)
Cultivar " Control Primed B/A  Control Primed B/AX Control Primed A

(A (B) x10 (A (B 10 (A) (B

15 980 K5 102 0 0 0 22 09 -l12
Danyecb.

25 90 100 101 By WY 16 073 051 022

15 %5 ¥y 106 0 0 0 24 13 -1l
Jangyech.

BO 100 106 815 %5 118 129 063 -066

Table 2-20. Priming effect of aged soybeans seeds on germinability at
15 and 25T.

Germination{(%) First germination(%) Tx(days)

Culti Temp.
ultivar " Control Primed B/A  Control Primed B/AX  Control Primed
A) B x10 (A B 100 (A (B

15 125 WS 7% 0 0 0 25 17 -08

65 %5 18 30 55 16 16 05 -LI
15 615 & 18 0 45 3l 14 -17
2% 65 ®WS 4 65 &0 18 13 013 -06

Danyeob.

Jangyeob.

5 B2y @& priming M ads A& }F315C, X
FETF 60%)21H 2 GuHe] Ax(BTC, EFETZF 30%)
9 FF2A(100%) MM T EAFH7E eI TH(E 2-21).

6) HEFTY FAFTEL AL2ANM AEE 23} FE27(100%)04
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B2l priming 37} YERRo wolgol Wol 1 ANE @A
7] o ATHE 2-22).

Table 2-21. Priming effects on germinability in Danyeobkong seed at

different temperature and soil moisture contents.

Temp. MS..oil Germination(%) First germination(%) Tw(days)

(v) MOISture conpgl Priming B/A Control Priming B/A  Control Priming B/A
6 @) ® x100 (A B x10 (A (B X0
30 - - - - - - - - -
40 15 50 333 15 50 33 - 191 -

1o 60 870 985 113 8.0 85 102 137 130 94
100 20 40 200 20 40 200 - - -
30 180 270 150 140 220 157 53 50 94
40 935 90 9% 915 85 93 52 52 100

= 60 1000 960 9% %5 85 92 23 23 100
100 115 175 152 110 140 127 52 36 69

Table 2-22. Priming effects on germinability in Jangyeobkong seed at

different soil moisture contents at 15T.

Temp §oil Germination(%) First germination(%) Ts(days)

(x) Moisture ooy Priming B/A  Control Priming B/A  Control Priming B/A
%) @ ® xw (@A B xi0 (A B xI10
30 0 0 - 0 0 - 0o 0 -
40 0 0 - 0 0o - 0 0 -

o 60 58 450 78 570 45 78 171 166 97
100 46 87 189 46 87 189 - - -
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A84d T FA primingAl F8 A} ¥4

7b. As 2 8y
D BANEF : @9%, 39, =347 & dq3F (a9, A)
2) Priming A2 : -1.1 MpaZ2 ZA ¥ PEG £4(25C)olA 39 Az
3 BY AE 29y
7hH 2%  Alm AAE  AgE FAJE ¥ 104TC dry ovenolA
30% 7 killing ¥ 20meshE #3. #3] A& 5gol 80% A&
d& F A 8 71 TR 2A% F5F §F Whatman 42
ARANE A3 F AfAE A9t dxsA 100ml 2¢F THFTE
748l =91 t}&  pore size 0.45um<Q! membrane filter® o 3} A]
A BMo olg. ABEME HPLC(Young-Lin)E o]&389
Rezex-RNM sugar pack column(7.8mm X 30cm, Phenomenex Co.),
column 2%+& 75T, Flow rate 0.5ml/min, detecter= Shimadzu-
Rid 6AE ©| 8325, injection volum& 20ut, o] E4& & 9]
&3t
W) gk 24 0 AN8E FHAAZE ¥ dry oven 104TColA 3083
killing ¥ 20mesh® EH§F A|ZE 95% n-hexaneZ 6AI} &
&1, AOAC ¥AWd wz AAg. GCUIAMAZvEaRIA)Z
2439 ed GC columne DB-FFAP (0.53mm X 30m), column
25+ 2007C, injection <% 2307C, detecter 2% 250C, carrier
gast Ny flow rates 2 m{/min, FID detecter& ©o]&
oh) Zgy] 2 2y Z2dA S micro-kjeldahly, A4 g

< ethyl etherg& &2 3t soxhlet FX & o] &
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4. 2% o n@
1) 329 x3ish #dd AWA 24E B9 priming M2 YFdol
o z4ulge] W AATHE 2-23)

Table 2-23. Changes in fatty acid content{(%) during priming treatment
in soybeans seeds.

Cultivar TT™MINE Myristic Palmitic Stearic Oleic  Linoleic Linolenic
(days) (180) (180) (180) (181) (182)  (18:3)

0 0.1 11.3 38 203 50 86

1 01 117 37 199 558 88

Danyech- 2 01 111 38 202 59 87
kong 3 0.1 11.2 37 200 560 9.0

3 01 112 38 200 561 88

0 01 106 35 255 532 72

1 01 108 35 251 53 73

} a“kgo’;e;’b" 2 01 107 34 252 534 72
3 01 106 34 249 536 75

3 0.1 10.7 34 252 532 74

+ Seeds were dried after priming treatment

2) Priming M g7I1zt § FA §F 25 stachyosed #§Fo] FoE
3, raffinose &S Ao W7t AU Sucrose FFL dHFTL
O F7hete Z@olRoy FAIFL & ¥ dUAHY 2-2).

3) =3FAo d@ priming HPEAAZ} 7 GEe x=FHE=E @
215t priming #4 F 299UFH 22 FFE BANAAN A

2 Aol €T AL UAAHE 2-24).
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4) o] A& Fz2LEdl A3 protease, B F & VA Fo QU

Fig. 2-2. Changes in sugar content(%) during priming treatment in
soybeans seeds.

Table 2-24. Crude protein and oil contents according to the priming
duration of aged soybeans seeds.

Germination Priming Crude protein Crude oil
(%) {days) (%) (%)
0 40.2 21.9
1 399 218
40 2 40.8 214
3 38.8 21.3
0 39.3 213
1 394 216
60 2 40.8 216
3 394 219
0 39.8 214
1 39.8 215
80 2 40.3 219
3 40.7 21.2

+ 1 Excepted percentage of germination after aging.
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A9 A Priming #3335 T FTAY 3537 us

7h Aw 2 oWy
D A FEF B9 AEF
2) A3 H&
7B Root apex %€ : priming & AF FFAe FHE AAR
fr2(root apex)& dv 747 34E4 7] (image analyzer, Kontron
Electronick KS400 program)& ©|£3tyd #29 %, % Wiy
A
1) Root tip AX : Root apexS ¥ ¥ 25% gutaraldehydes}
1% 00:2 1A ¥ ethanol® ¥4, epoxy embeddingd ¥

ultrathin section® &0} FA3ted A

4. 23 2 23

1) L Ful§ Fxoln, T ol o embryo?t 1222 priming
Meol mE wo &g BAY £ Uok. M Fx U ofd
W& 2 222 2319 root apex ¥ WIAE FFIAG

2) Image analyzer®} @v|Z & F3td FXg FA9 priming S
249 root apex WRAEE FFH ¥ AH priming HE Fzs}
T2 E&7F root apex A71E zbolrt AU

3) ot T4 Aol ¥ root apex®] Zo| B &L T vla] o
oA F7Hst A oH(E 2-25).

4) AAPu]7 L AP E o] &E root tip A AEXFY 27
TE #FHYoY FRY AgE ¥IE 5 YA
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Table 2-25. Root apex development after priming treatment in soybeans

seeds.
Primi Part Area Round leng. Width. W/L
T

£ (mm% (mm) (mm) (mm) ratio

Root apex(A) 61 103 3.7 2.2 0.6

Control Seeds except root apex(B} 293 207 6.7 58 09
A/B ratio(%) 209 - 55.3 - -

Root apex(A) 61 103 3.7 2.2 06

Primed Seeds except root apex(B) 295 208 6.8 58 09
A/B ratio(%) 20.8 - 55.7 - -

A 10 d AFA=AA H}AL &

b s 2 3y

1) A £F AT (EHAEE), 39T £ 2T EEY)

2) duAdg & Ay ALY AFZHAE HAPF=E AR
#3ted GA, IAA, ABA, BAE UAER ¥ & 23, XNdadg
AES}NE

3) Priming A2} : PEG 8000% °l &3¢9 -11 MPaZ A g £
39zt A3

4) Priming A¥ 4FzHA A2l : Priming¥® ¥x¢} priming 32
%e EAE GA 50 % 100ppm, IAA 20 ¥ 40ppm, BA 10 ¥
20ppmE ol 6A1F B AAAIN F 3U7 AxF

5) PEGS} AZzAA EFANY : AFzHAd PEGE AHA v&=2
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Egste] WP -1.1 MPa ¥ ARZAAME 2579 $E2 24
H priming Mgl Aoz o &

4. 234 94 1%
1) du| 43 A3 GA, IAA, BAE ¥ #AIgle] 1043 o]4 23z
Al FEFHI debgo
2) F FA9 2otE £FAAH £ e AYUE 1AA 20-60ppm, BA
10-20ppm2] FEZ 6A1 HErt AHEY Roz BAHUD GA
T T @& zol7t GNE, ABAE AFTAME %7t e
Y A A AHE 2-26, 2-27).

Table 2-26. Germinability of Baekwoonkong seeds treated with four
growth regulators at different concentrations.

Growth Conc. Germination(%) First germination(%s)
regulator  (ppm) 2 6 10 2 6 10°
Control 0 86 92 94 52 54 56
20 96 100 90 68 60 38
GA 100 82 90 92 42 56 42
200 84 92 92 50 64 40
20 90 90 76 54 56 34
IAA 100 390 30 66 50 56 26
200 86 82 60 50 48 28
10 80 86 74 8 4 0
ABA™ 30 88 94 74 6 0 0
60 80 80 66 0 0 0
10 90 98 88 52 52 36
BA 30 90 90 94 60 %\ 46
60 94 90 76 60 6 8

* indicates soaking time(hr) of seeds.
** ABA revealed damage symptoms at all concentrations.
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¥ 2-27. Germinability of Baekwoonkong seeds treated with four growth
regulator at selected concentrations.

Growth Conc. Germination(%) First germination(%)
regulator (ppm) 4 6 4 6hr’
Control 0 89.0 92.0 59.0 41.0
50 92.0 95.0 60.0 59.0
GA 100 85.0 97.0 59.0 64.0
150 93.0 93.0 59.0 58.0
20 81.0 84.0 53.0 51.0
IAA 40 89.0 88.0 58.0 47.0
60 75.0 75.0 440 43.0
0.1 81.0 87.0 47.0 55.0
ABA*" 1 76.0 89.0 24.0 22.0
2 84.0 92.0 6.0 8.0
10 87.0 94.0 40.0 54.0
BA 20 84.0 96.0 37.0 56.0
30 93.0 91.0 380 46.0

* Indicates soaking time(hr) of seeds.
*x ABA revealed damage symptoms at all concentrations.
3) Priming M@ Fatol s YF=HAE A Ay Polge
F F%F 9| priming @S A dl& vlxaAUY 23] "ol
AZzAA F7tAe E3%E A3 + AU
4) A 49 F 4em o4 BRI SIHA SN E SHT A&
GAXNE A, FHF9 4% GA % IAAS FrHA A &7 Y
Bttt olT priming® ARz AA Y EgAME AeriEge
GAS TAAS U9t wiEAF 23 33 oz Jdddi(R
2-28).
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Table 2-28. Effects of growth regulator treatments for the primed seeds
on germinability in two soybeans cultivars.

Danyeobkong Jangyeobkong
Treatment Germination First Germination First
(%) germ.(%) (%) germ.(%)

Control 925 43.0 66.5 440
Priming 3 2](P) 97.0 63.0 945 69.5
P + GA 50ppm 945 65.0 945 85.0
P + GA 100ppm 96.5 67.5 915 825
P + JAA 20ppm 96.5 61.0 92.0 755
P + IAA 40ppm 95.0 56.0 895 755
P + BA 10ppm 96.0 12.0 85 495
P + BA 20ppm 95.5 15 90.5 315

4) EFAYA F FF EF FAYd vl dFoM HPEA7} Uet
Bou PEG @53y ¢ AgdTe dnd

5 €% priming A A NAAS BAE FRZE AFAH o0, 53
BAE W% HA3E A F7HAAHE 2-29).
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Table 2-29. Effect of growth regulator during priming treatment on
germinability in two soybeans cultivars.

Danyeobkong Jangyeobkong

Treatment Germ First Seedling Hypocotyl First Seedling Hypocotyl
(%) " germ. length diameter (%) " germ. length diameter
Y %) (m)  (mm) Y %) (em)  (mm)

Control 100 85 141 183 935 85 148 2.10
PEG 100 995 163 1.88 ®5 %60 161 2.13

PEG +GAS0pm 100 975 138 1.73 %0 925 153 2.10
PEG+GAl100ppm 995 980 128 173 90 940 153 2.13
PEG+IAA20pm 100 975 138 1.83 90 975 167 2.33
PEG+AA40ppm 975 %5 144 IWH 95 90 164 218
PEG+NAA20pm 980 935 133 1.8 980 945 144 230
PEG+NAA40ppm 995 930 120 1.8 %5 80 138 213
PEG+BAI0pm 995 895 91 2.33 95 %5 139 2.65
PEG+BA20ppm 985 5565 57 213 95 80 132 288

+ Diameter was measured at the point of lcm below cotyledon node.

Al 11 A Priming A2 F A AFYY AT

7h Alm 2 3y
D 3A FF 24T (ALED), F5THED)
2) ALY : priming AAT FAE F2(207C), AH2((TC), ¥F
(-10C)A st 1958 127043 A% F 148t 7 He] 9%
Eojot 5084 A
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3) ZAMEE 1ol oS a ALK /) A 8] &(first germination,

%)& ZAL

. 43 2 2%

D A2EFQ GAT 42AFA 279 priming M| Fate] wol
go] FXglg Aot Aoy iU FEH dax AHsiHAEdH, 10
ME7A 9 RS AAuE R T2 FAA v 24 FAH
Aot a2y HeAY z2dolM = priming Hed FxH9 1170Y
b ol e T Xolzt AT HMLSAAHE R Ted
T vls] e3ld A FAHAAHE 2-30).

2) dEE BT 9ATH FAE FFeld ey priming M F
S A2AHFYUE E 6/MEFE ol go] UL, GdHTF
g RE A FAG FALEAAYE E To 2k}

7Y AJHE 2-3D).

3) W&tM priming M2 F FAE F2AY ZHAAE 6-9€T

ool {FAHM 53] A2 2AdAE LIANEAAE FE3

FAELEAL /A F UG

22
rir
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Table 2-30. Effect of storing temperature and duration on germinability
of primed seeds in Danyeobkong.

Storing Storag Germination(%) First germ.(%) Tw(day)
temp. (- Tih) Control Primed B/A  Control Primed B/A  Control Primed p_,
(T) (A (B x10 (A B x10 (A (B
0 100 % 9 8.0 %5 112 054 051 -003
1 100 % B 5.0 85 119 0.72 059 -013
2 %95 B B &85 85 9 059 050 -003
3 R0 970 R 6.5 780 119 062 04 -008
4 9.0 %5 9 615 85 1B 0.63 04 -009
5 a0 B5 % 4.0 700 109 062 053 -009
20 6 9.0 70 9 615 75 1% 0.69 060 -009
7 9.0 BS5 U 635 730 106 063 057 -006
8 RS %0 102 720 715 110 0.70 057 -0.13
9 R0 05 R 6.5 695 106 068 059 -009
10 85 %5 9 70 610 79 084 078 -006
11 90 810 8l %.0 H0 & 1.08 115 007
1 100 100 100 810 %0 118 054 051 -003
2 RS 85 100 825 %0 11 060 052 -008
3 a5 985 100 645 @5 143 057 052 -005
4 90 100 101 685 %0 18 057 051 -006
5 R5 100 101 66.5 930 139 064 051 -003
5 6 95 %0 101 705 %o 133 061 052 -009
7 100 100 100 740 %5 15 053 051 -002
8 %5 100 100 &85 945 131 0.69 054 -015
9 %0 100 101 85 %5 1M 058 052 -006
10 80 %95 101 80.0 %25 115 083 053 -030
11 %5 %S5 % 76.0 95 12 0.73 057  -0.16
1 100 ¥ 9 &80 35 106 060 051 -0.09
2 1) 9.0 9 780 R0 117 059 053 -006
3 100 X5 9 80 35 119 058 051 -007
4 9.0 90 100 69.0 95 132 059 052 -007
5 100 K0 9 795 %25 116 0.74 053 -021
-10 6 95 95 100 695 %0 136 0.59 052 -007
7 100 100 100 720 %0 133 055 051  -004
8 95 995 100 &.0 %5 112 061 054 -007
9 95 100 100 8.0 %5 18 05 054 -001
10 %90 95 100 795 9“0 18 0.75 076 001
11 100 9.5 % 790 895 113 0.71 058 -0.13
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Table 2-31. Effect of storing temperature and duration on germinability
of primed seeds in Hwangkeumkong.

Storing Storage Germination{%) First germ.{%) Txlday)

temp. Control Primed B/A  Control Primed B/A  Control Primed
(0 (month) VN TR P A By xim A @ BA

0 %5 B B &0 80 1M 129 091 038
1 %0 %5 100 ® RO 108 0% 0B -0
2 %5 95 % g6 &0 W 081 08 00
3 %o 90 102 810 &5 12 087 067 -0
4 B0 BV B 80 935 106 0 0y
5 100 %0 % 915 95 102 120 08 -03%
20 6 %0 M5 B B W0 R 10 094 013
7 5 B B 80 & o 08 07 -003
8 B0 B B 90 & X 1 01 -018
9 95 B F R5 &6 &8 087 02 02
10 %5 M5 9 80 70 & L5 110 006
11 90 00 R 65 610 & 136 131  -006
1 80 95 9B 20 M5 102 L7 08 03
2 885  ®WS 100 85 BS54 118 067 -051
3 %0 B0 100 05 R0 10 091 069 -02
4 B BV B 80 935 106 Ll 0 03
5 100 %0 % 915 W5 102 120 0% -03%
5 6 %0 %O B RS BOL 100 14 070 -04
7 B5  HUS B 860 00 1M 075 06 -010
8 B0 B T 85 ®BS 14 08 01 02
9 B 90 ¥ 85 R R 16 010 0%
10 %80 RO 100 %05 W5 18 w0 028
11 5 %5 B U0 N0 % 116 084 -03
1 Bo X0 % 510 X5 ® 103 08 -03
2 %80 B0 H 85 M/ B 074 066 -008
3 g5 100 12 %5 %5 1B 0% 067 -0
4 80 PBS B 85 85 W 16 072 -034
5 5 90 9B %05  9B5 103 110 08 -0
-10 6 R8O B0 100 ®’5 B 102 0 0B -03
7 B 90 B 85 B 1M 068 063 001
8 %5 %0 9 95 %0 103 0719 0m  -008
9 95 B HBO 80 &5 100 072 074 002
10 %0 %5 %O 50 &0 % 17 0™ -0
11 00 B KO %05 %05 100 15 08 -043
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A 12 4 ¥3 2 perlitedl] AFA F FA priming &%
7h As 28y

1) 3 Auid 3
7hH A ¥ 2HF - 99T BT, WHEF - AT, ¥8F
1}) Priming A& : PEG 8000& ol &3t -1.1 MPa2 x4d &9

(25C)ol A 393 AHe F 347 Ad Az,
) #3%7) : 59 159(2&, AAZTAD, 69 16422, $E7])
2 AAYE : 60 x 15cm(15F 270 A)

2) Perlite 484 33 4%
7hH FANEE  9dFH FETY =833
}) Mg Wg : Beddl & 21 JFFUEE 2 E 4emB F2H,

PEG ¥ perlite2 priming A& F25 #F st Zol& XA
Y. 23 2 23

1) Az A4 ddF AAFAE FAEH we Fol T
priming A2 Azt TFFLE o7t AN 2 FH4I
o] ¥guolgol ooz dgtd & EFY AHFAE FA
2o B8 priming HelFAe EFEotgol o ot

2) 7] BFANE FE 2 EQel FFdded, =332 B¢
ZAeFEAE BE FFAA wobgo] F3] Fte v priming® F
e XAFolgo] A3 EoATHIH 2-3, 2-4).

3) grate] ASE TANEI FEsd RE FF AWEA Wol g
o] %3 priming HEFH7E YElyA @dY xFFAE
252d ul3 priming HFAY Fobgol ER2Y I Hol7t
ol vl& HAYh(2Y 2-4, 2-6).
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Denyectkonginon-aging) Denyectkong(agng)
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m...
—&- Cortrd
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m..
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40 40
m_
| -8 Corird _
2 - Rimed 2
10
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Fig. 2-3. Emergence rate of primed and non-primied soybeans seeds of
small grain cultivars with different viability planted on May 15.
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Jargyectkorg(nonaging) Jangyedkarg(aging)
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0 - 0
- - > Pieg
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Fig. 2-4. Emergence rate of the primed and non-primed soybeans seeds
of large grain cultivars with different viability planted on May
15.

- 93 -



Danyeobkong(aging) Danyeobkong(aging)
100 100
Q0 —8— Control %0 - ~8— Cortrol
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Fig. 2-5. Emergence rate of soybeans seeds primed with different
methods and at 2 and 4cm planting depths.
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4)

5)

6)

7)

8)

9)

x3}F 25 PEG % perlite2 priming Hd% F AFAHEY ZFo}f
€S 2 27 BFAUE 2emiME GETY AT EF T
Hla] dugo] A3 HdtHY 2-79 9F 19

BFAE 4emol B¢ FAUE A9 dolstA dta, dgFolA
k7t priming X E#7F el (¥ 2-7 2 & & a9).
w2tA PEG 4l perlite 9 A8 2 priming = FolgolA 2
ol7} o} H83 e Aoz BIHYUL

Priming A2 #Fd @& 9z 2 227 gFoxe 4guge
FFL @ed, 2obgo] EFUY FXHTY Ko AEH F
ol 23|38 FEF AL dEhRth(E 2-32, 2-33, 2-34, 2-35).
A&7l BANEFEY £2THLA F AAE A8 $F2E F
B}F7] £F priming 7% FHE 2ozt AU 2388 F
At Fad AHE BAT ok Mol EFPUA FAYy
o AAEel 238 FHAANA FYsAr) W&ol vebd Az
A HAHE 2-36, 2-37)

AAFAE A2 E 2 2HT HFdo MY priming A2 77t
g o va £Fo] thah RS B Yoz EFAME 533F7)
of BAel priming Mg FFo] W& £ Aols} At

10) i =8FAE AHR3E B¢ 3% € AS58F0 EFUd

AgoMe € FFoNAM priming Ao &) £Fo] A F7t
g oukg, ddHez 7 A0 YYD UM E priming A

2o g FF Aol7t HAY vz (2 Y 2-8, 2-9)

11) webd 83o] @¥e F FAE EFY A Ay A¢

priming M2 Zol& 2 FFHAM & 57 YEY, o] 7lE
o] A437 aA g,
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Table 2-32. Growing performance of primed soybeans cultivars at 30

days after planting, May 15.

hie by S0 Nod oo
Control 10.1 30 16
Danyobkong Primed 97 30 18
Control 10.4 33 18
Kwangankong 1 4 ed 11.0 3.4 19
Control 107 37 19
Janyeobkong Primed 114 338 19
Control 138 42 25
Hwangheumkong o 122 46 26

Table 2-33. Growing performance of primed soybeans cultivars at 60
days after planting, May 15.

. . Stem length  No. of No. of No. of
Cultivar Priming {cm) nodes leaves branches
Control 35.1 100 80 2.8
D bk
AVODKONE  pimed 327 95 75 2.4
Control 329 9.6 75 25
K ank
WAnNgATKONg  pimed 379 103 79 31
Control 31.9 111 87 40
Janyeobkong
Primed 344 109 88 36
Control 355 12.1 97 45
Hwangheumkong
Primed 404 12.1 100 4.0
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Table 2-34. Growing performance of primed soybeans cultivars at 30
days after planting, June 12.

. - Stem length No. of No. of
Cultivar Priming {cm) nodes leaves
Control 196 7.0 36
Danyobkong
Primed 18.1 7.1 36
Control 20.3 74 38
Kwangankong
Primed 202 75 38
Control 22.7 3.2 4.3
Janyeobkong
Primed 20.8 8.2 44
Control 24.1 9.0 5.1
Hwangheumkong
Primed 232 84 47

Table 2-35. Growing performance of primed soybeans cultivars at 60
days after planting, June 12

) .. Stem length No. of No. of
Cultivar Priming {cm) nodes leaves
Control 69.3 134 12.3

Danyobkong
Primed 66.4 136 12.3
Control 76.2 138 125

Kwangankong
Primed 755 13.6 12.2
Control 55.0 12.9 11.8

Janyeobkong
Primed 56.1 12.7 11.7
Control 58.2 13.3 12.3

Hwangheumkong

Primed 56.6 13.2 12.0
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Table 2-36. Yield components of four soybeans cultivars planted with
primed seeds on May 15(conventional planting time).

No. of

Stem No. of No. of No. of
Cultivar Priming length nodes branches ds ains
{cm) /plant Jolant plant plant
Control  62.8 136 4.7 59.0 75.1
D
anyeobkong - ed 597 138 47 608 703
Control 62.2 1389 51 58.1 76.8
Kwangarkong oo ed 740 146 53 612 794
Control 464 15.0 5.1 365 458
Janyeobkong
Primed 47.1 14.6 49 36.1 36.3
Control 475 159 43 383 40.3
Hwanggeumkong
Primed 578 16.5 46 465 347

Table 2-37. Yield components of four soybeans cultivars planted with
primed seeds on June 12(late planting time).

Stem No. of No. of No. of No. of

Cultivar Priming length nodes branches ds rains
(cm)  /plant /plant plant  /plant
Control  69.3 14.1 56 66.7 81.0
Danyeobkong . ed 644 134 48 50 725
Control  69.7 133 57 589 72.4
K ank
WangAkone  pimed 676 133 57 655 861
Contro!l 56.6 135 5.1 305 229
Jangyeobkong
Primed 558 134 53 29.3 21.2
Control 615 187 46 35.2 247
Hwanggeumkong
Primed 575 14.2 46 36.0 26.5
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Fig. 2-6. Priming effect on the grain yield of two small grain cultivars
planted with non-aged and aged seeds at two cropping
season.
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Fig. 2-7. Priming effect on the grain yield of two large grain cultivars
planted with non-aged and aged seeds at two cropping
Season.
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5. A&AA Yol wE priming M AA} JAoY EFFE G
7ol priming M AdE ZA 71de7] U
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13.

14.

g 5 o
Priming A& F FTAE A&zddAM AZE Z$ 6-97443
Zopo] FAHALH F3 A2AY zPAdME LIAENAE F2
3 FAEH L A F AN
HEF 25F 2 2¥8%F 2539 priming A EFHE XFA UG
23, MeFae] Fotgo] Ehoew, 53 xsd FAY A¢
priming M2 &7t At
ASHeEE T3 m2t exted, AWH2 2 priming M /¥ 2
ol7F AU en Zolgol EFIY FHIYTY AKo] 23y ¥
3= AU
dxre] FANEFFEA FETELAE F OMAE A8 sI¥=
priming X 2] 72 FA I Aolrt gAY 288 FAFI G5
23E EAd.
AAFAE AR E 3¢ ST AAAAMY priming M 77t
FA T wlE FFo] t 23E B UniA FFAAME AF
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A3E 255

ZEAQuiA] EGNAM FFH FH FF Aol JRE TAYESH
tholrt ko] wj$ FRsch o] 7]zko] HoAA HY AFH FAY F
BE a9 BG4 A4F WEd =FHE 7I00] HojA YR g FRI}
oA A ot dFY FAAAL FolHo] ol FHZoly FF9
%

Aa FApo] @o)] o] &5} ‘FA priming M 71&'&
d Fale] wolg g FAATIL, ohge dUT ol
o2 7l §FFiE LolHo] ¥ D&y E FTHe= oY
priming X 271 & & o] 83t IoA AFHoz AFsT YT
E AL e, B, Al 22 EREACAME #7170 Wl &
Fo Wolg REdd TAYREE FH3r] A WHoezM &

Z9] priming H8) 71€& AEsnt Y5t
Al1A A48 A 34 TEFS 2 2 7Y

7F v E 91935, FA L B2, Pioneer 3352

U, #2e5 F8135
t}. @244 : Golden Cross Bantam 70 (GCB 70)
g, 29244 : Cocktail 86
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A 23 S+ FA9 HA water potential

3) wol2 % @ 15, 20, 25C
4) Hegy 24z WPH 2xoA FaAE FFsto wolg HA

4. 2% g 1%

1) 25ColX WP &3 Woldde] Ax Lo WPrL ¥&+2 u
o7} A Aol HYovd 4F HA £FQU -1.8 MPadl M E Alzto] H
#5A BotHo] priming3dt’] A HAH WPE 98 F UAUHE
3-1).

2) AR WPE 37| #std WPE -18 MPa °l&2 W&r|Ege
priming 2% Y3o A4¥% Z# 15C ¢ 25TolA WP -1.2
MPao] €% Aoz HdHU
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Table 3-1. Cumulative germination percentage of corn at different water
potentials.

Days Water potential (-MPa)

ter
temperature nting 0 03 06 07 08 09 10 1.1 12 13 14 15 18

Germination

1 0 0 0 0 0 0 0 0 O 0

2 0 0 O 0 00 0 0 O 0

3 0 0 0 0 0 00 0 0 0

4 0 0 O 0 0 0 0 0 O 0

5 5 10 4 0 0 0 0 0 0 0

6 10 21 14 3 11 2 1 0 0 0
15T 7 19 39 27 11156 2 1 0 0

8 3753 36 23 2716 7 4 1 0

9 47 59 46 29 34 2 9 7 1 1

10 50 63 50 32 37 25 11 8 2 1

11 55 65 53 35 42 28 12 12 3 1

12 56 66 55 36 45 32 12 16 5 1

1 00 00O 0 0 OO0 O0 0 O

2 00 00O O 0 0O O0 0 0 0

3 41311 9125 2 1 0 0 0 0

4 7162 40 35 3230 2311 6 4 1 2
20C 5 81 78 59 61 49 49 37 24 21 6 9 13

6 8484 71 75 65 61 54 39 39 27 22 27

7 88 74 8 69 71 62 50 52 40 30 38

8 858 76 8 72 74 68 60 59 50 40 46

1 0 0 0 0 0 0 0

2 8554 39 21 13 0 0

3 9 81 66 63 69 27 13
25T 4 89 82 80 79 49 34

5 91 92 82 85 67 49

6 93 84 91 76 63
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7t As 2 %y
1) A FF - #4919%
2) WP : 0, -12 MPa
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4) Priming HPAIZ © 2 LTI wolA| AR dARAo2 A
5) Priming M2l¥y @ &ztel He ¥ PEGE o 1023 52%& #
EFEE AU F LM dxIHAS

6) Loty 2= : 25T

4. 4% 2 n@
1) Priming #3 3 s&%% A3
71) 0, -12 MPacl Al priming 4 3 +283& 27 1242 §9
243 274¢ olf @watA ZrsArHIY 3-1).
) wolst Al E Folk F priming A2 €940, -1.2 MPa)oll o
cegEe AR 3= o)FolAA Witk
o) ol Hel Mo £E@BES WP priming HHALEA Be 2

o] Eston, woel FarE FI}AE FRE AL AN
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Fig. 3-1. Change in water content of corn seeds (Suweon 19) soaked in
PEG solutions with different water potentials. Arrows indicate

germination starting point.

2) A priming 2% 7
7h Priming M gle &%, 7133te) got & zlol7l oy, o}

b

T+ priming A=t 2&FE #@ygRe FPo|JHE
-2).

w
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Table 3-2. Germination percentage and Ts affected by priming
temperature, priming water potential and priming duration

in comn,
Water potential (MPa)
Priming 0 “12
temp. Priming Germination Ts  Priming Germination Txo
duration (%) (hr) duration (%) (hr)
0 95 38.1 0 95 38.1
24 98 39.8 24 91 41.2
48 94 389 48 81 400
15C 72 92 38.2 72 86 43.0
96 a1 46.5 96 87 350
120 93 39.0
144 82 377
0 a5 394 0 95 394
12 88 39.8 12 86 40.9
24 93 374 24 90 39.1
20C 48 89 220 48 89 359
60 91 32.3
72 86 348
84 89 270
0 91 394 0 91 334
6 91 38.1 12 91 46.1
25T 12 91 91 2 91 408
18 93 35.0 36 89 379
24 96 35.0 48 94 347
0 95 39.4 0 95 394
6 96 387 6 86 39.0
0T 12 94 $B5 12 89 37.1
18 93 28.6 18 93 337
24 85 24.0 24 91 299

* . Hours required for 50% germination
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Al 4d S5 FTAY priming A2 PP AT

7h Aw 23y
D FA FF: £Y€19%
2) Priming ¥4:
7}) Osmoconditioning : -1.2 MPaol A 48413}
1}) Humidification : RH 80, 100% - glycerol/water® %3
t}) Matriconditioning ® perlite®} FE¢FE T Hdo ol &
2}) Hardening : 9 2 =& 4412 $¢ 1, 2, 331 4 = A
3) Priming A% @ Zrzte] A& 25CoA & £ oM Ax
4) wo} &%= : 25T

v, 43 % 23

1) Osmoconditioningg ¢} &3l WP -12 MPadlA 293t priming
AAPE o Tod & 9AL SFSAAT

2) FulsE 80%lA humidification M &3 Aoy 100% A
3Y ol4 HPUE WE Twool 1542 FAasA

3) Matriconditioning®] ¢ ZtzZte] FE&FAA HeAto] A5
Txol Zastes AgolAen, 60%014e FEFFAME A 3¢
A 2 ZAFH7 A Twol FA st o 20417 G5 H A

4) Hardening X elx A4, HA|del @Aglol Azt gt

5) Priming A %' % matriconditioninge] tH& g W$¥B <} Ty
GZo) 714 AU Ao g YeERY matriconditioning® ME F
o 24 ¢ AEV 2 7HAG.
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Table 3-3. Germination percentage and Ts affected by priming method.

imi Treatment Germination *
Ir)nrgtr}l:cr)lg Treatment duration Dercent:gag(%)' Tso
Control No-primed - 95 40.8
Osmo- .

conditioning Primed 2 days 39 312
1 week 94 36.7

2 97 39.2

80% 3 97 38.4

4 95 387

epe s 5 95 39.0
Humidification 1 day 97 387
2 97 370

100% 3 95 29.1

4 97 29.6

5 92 226

1 day 95 337

30% 2 9 330

3 97 28.3

1 day 93 375

60% 2 9 258

3 97 15.7

1 day 97 329

70% 2 97 199

Matri- 3 94 16.7
conditioning 1 day 96 294
80% 2 98 27.1

3 98 13.8

1 day’ 98 34.3

90% 2 95 229

3 95 125

1 day 95 348

100% 2 97 19.2

3 95 132

1 time 96 39.3

2 2 hr 9% 39.3

Hardening ? g,? gzg
2 4 hr 98 37.1

3 100 36.1

* Germination percentage was calculated by counting seed germinated
for 6 days. o
**Hours required for 50% germination
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A 54 Priming A2 &3] FFI W¥ol &4

7 As L Wy
1) £ : vlx£ - 9193, A4S, 5322 Pioneer 3352
#AL&r4 - 32135
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b P
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2% - Cocktail 86

2) WP : 0, -1.2 MPa

3) Priming M2&%x : 25T

4) Priming A8 A]3 : 0 MPa; 18A1%}, -1.2 MPa; 48417 A &

5) Priming &%y : PEGE ©|&3te] WP ZHstd @ F <
1027 FEEE Aoz 2N Ax3AS

6) Woldyg 2% : 15 25T

Y. da 2 13

1) Priming X 2j¢} FA et HFdo}& L Cocktail 86& A AT =
T FFAA olst AU

2) Cocktail 862 priming2jel 3t HF F 4Y7HA] ZALE F
o}go] FAHYow, E3] -1.2 MPa X2t} 0 MPaol A priming
A7t o T3

3) Tso& priming Helol 28t 25ColA 44 Gd&EHoH, 15T
9] A WolzAoA priming MAEH}7} o FRHELAH

4) Priming Aglol o FFLolAR dFaFdE dSFF FIFT

(GCB 70, Cocktail 86)° A % FRAH.
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5) 4% 29 3944 FHE priming Ao WYL B AN A2
FTol HEE F dN2H, Yoyt ©& FFeAM ALgdE

RE ¥
4 9] Aoz AlgHUL.

Table 3-4. Germination percentage and T50 affected by priming
treatment in different corn varieties.

WP Germination (%) Tso (hr)

Variety
(MPa) 15°C %5 15C %5
No-priming 92 97 75.1 37.0
Suwon 19 0 88 97 470 338
(dent) -1.2 100 a1 488 302
Hoengsung- No-priming 99 100 759 369
ok 0 % 9% 56.1 336
(dent) 1.2 98 97 515 342
No-priming 82 86 96.2 525
Gwanganok 0 86 83 86.3 46.0
(dent) -12 74 84 80.3 419
) No-priming 96 99 81.0 366
Pioneer 3352 0 100 100 57.8 32.2
(dent) -1.2 97 100 61.4 337
No-priming 82 96 87.0 385
Chalok 1 0 93 98 62.2 345
(waxy) 12 88 89 75.0 380
No-priming 91 99 753 180
GCB 70 0 9% 99 22,0 129
(sweet) 12 97 97 276 13.1
Cocktail 8 No-priming 1 19 - 485
(super 0 53 66 362 22,9
cweet) 1.2 33 37 773 329

* Germination percentage was calculated by counting seed germinated

for 6 days.
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A 6A w30 B priming® EF AF

7t As 2 39
D) 32 =348
7hH A FF: 79195 (7tA1F), GCB 7T0(2 &3 %)
W) AAH =34AY : 10% FUAFE, 40T 0 - 1093 =3}
o) AQEHY 42 AF ZIE0-1d) x=stHE
2) Priming M & % o}
7b) PEG 8000& ol&3la -1.2 MPa2 ZAY £4(25T 3hHollA 2
Azt A
) dop2x 1 25T

4. a3 2 2
D A9 =2 A" FA9] priming &% (& 3-5)

Table 3-5. Priming effect of artificially aged corn seeds on germination.

Germination (%) Tso (hrs)
Variety
Control Primed Control Primed

] o 95 91 312 19.1
“(vdm“t) 83 81 36.7 325
en 67 69 389 242
B 70 9% 9 346 145
et 7 79 344 144
swee 50 59 346 168
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7H F FF 25 wolg 95% o4 dAF29 priming Me
Wolgo] FEE XA FRoy T A FiAAAG

W) =3t Aeld FRANAM Y195 E primingd g 237 Ao g
21} GCB 70& Wolg& 8-9% FHANA L, FF Lol (Tw)=
122 ZA2A AT

2) B2 A0 & =3€ FA9 priming A3 (E 3-6)

7H +919%59] Z§ AAdzACA 12718 Fo T wolgo] 2 A #
A8A @AY T AR7IRe] AFE Frhed

W) Ad w319 Y9195 priming Y& wolgo] thah =713}
Ro, Tox FAAA Hotg FdsA Vs 7ol

) GCB 708 Z % A4 A FA9 H3 =& £4198 &
o ggon Tk Z7Hste ZFoIth

Table 3-6. Priming effect of naturally aged corn seed on germination.

Suwon 19 GCB 70

Storage

Germin.(%) Tsolhrs) Germin.(%) Tso(hrs)
{mon.)

Control Primed Control Primed Control Primed Control Primed

9.3 927 382 342 960 943 361 144
970 910 372 312 940 970 360 151
83 93 432 338 763 87 317 168
823 87 421 341 473 533 400 192
12 700 817 524 385 360 397 502 336

O B W o
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373 o X & o}

7H Az 2 3
D EA FF 9198, GBC 70
2) Priming ¥ : PEG 80002 ©|&3<a WPo] -12 MPaZ ZA€
€9 (25C3halA 297 H¥
3) WolL % : 15 25T
4) EG ¥ =3 2385 F9 30, 40, 60, 100%

Y. 4% 2 13
1) Priming X7} Zop2xo] we} wolg R Tyxol vAE IF

(& 3-7).

7hH #1958 (eAF)e 26T Hot2 XA priming g7} Lot
of d%E "AA @hoy FFLEE(Teo)e AL FEAR
on, olgd F¥FS AHL(15C) LotA] v FHEU.

W4) GCB 70(24& <) priming A28 Z$ 25TeA Wol&o] =
& FAAAME Sothgol F¥Fol AU Bopgo] FE FAbo
ME Zobg g F FANTIE BN

) 15T wotzdA S5 3¢ wolgd] A o] priming
A7t gotgE FAAIA

g}) 25CA priming AelE dSFFY Teod 099 FE Fa A
HAom, olgig ZHL 53 15TAA ¥ FHIATE5Y).

vh) 9 A priming AF#E Tol&o] ¥ F£YI9E Hoe Lo}
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€0 W& dSFFoA, £ wolx 2 2B5THUE AL
15ColA priming E#7F £33

Table 3-7. Priming effect on germination rate and Ts in artificially

aged seed at two different germination temperature.

Germination Germination (26)* Tso (day)**
Vari . -
temperature ariety Control an]iitt Control an]‘;itt
Suwon 19 86 &9 41 3.2
15C 86 % 42 1.7
51 76 52 1.0
GBC70
29 67 55 1.8
Suwon 19 97 91 15 1.3
25C % 94 15 0.6
71 79 15 0.6
GBC70
50 59 15 0.7

* | Germination rate was calculated by counting germinated seeds
at 15C and 25T for 8 and 6 days respectively.

**x. xxHours required for 50% germination

2) EY % A "} dobg R Tyxdl vAE 9% (R 3-8)

7h Aol e e EY FE ol @ weolg € Ty

of % priming &3+ YY)
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Table 3-8. Priming effect on germination rate and Ts in Suwon 19
corn seed at different soil moisture levels,

Soil moisture Germination (%6)** Ts (day)**x

content (%)}* Control Primed Control Primed
30 54 34 9.1 9.0
40 %! 80 59 59
60 94 94 3.1 2.8
100 32 35 38 39

* Percentage of field capacity

*+ Germination percentage was calculated by counting seeds germinated
at 25C for 12 days.
*xx Days required for 50% germination

A 84 FA primingAl 2 AE W3 £

7. As 2 3y
D FA % - 4198, GCB 70
2) Priming X2 : PEG 8000% ©]83%H -12 MPaZ ZAHE £
A2t 122413 BF o2 ok FE xA}
3) Priming Mgl&% : 15 25T
4) AL &2 % YA, a-amylase activity, glucoseE H] £

F8 7 F
4. 33 ¢ 2@

1) 28% MR 3-9)

7H 244 F2 Yo HEY I YR Eo] sucrose, maltose
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fructose, glucose$it}.

W) Priming A gld] @} sucrose §F S #AA 29, glucoses}
fructose® ¥ Fol F7H3IA T, maltoseT W7t YUt

o) wopzt WAl we} sucroses] FFES 2 AHI(FF F 48h),
maltosed] #Fol F71et= R22 v R priming Hze 4
o2 sucroseg ©|83t3, A ©@+8EQ starche sucroset
nZE F gold o]gHE Aoz HAY,

2}) Priming M@ 713 F amylased 4% olye} sucrose ¥

3 Ao 84S FES B "ol dv RAoE Alsd

Table 3-9. Priming effect on sugar content change in cormn seed
(unit : mg/g).

Treat- Time Fructose Glucose Sucrose Maltose

ment (hr) Gony Prim, Cont. Prim. Cont. Prim. Cont. Prim.

Prim 0 - 0.3 - 04 - 10.9 - 0.3
ing* 48 - 04 - 12 - 09 - 0.3
Drying - 0.2 - 05 - 44 - 03
Afte 02 03 03 07 26 21 02 02
b 1202 03 04 L1 24 20 00 03
Pam™ o4 06 06 16 23 19 12 02 07
ng

48 07 0.6 23 21 0.0 0.0 0.7 05

* Priming treatment was done at -1.2 MPa and 25C

2) a-amylase 84 ¥3 (0¥ 3-2)
7V) Priming %7]9] a-amylase 84 A Z7131A ggtont

Azt 8¢ 9 (25T, 48h) o 254 F7hehdich
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W) oA F7te M Az FAE AL FAHJLH, #F F
dz A% & FE& FANAN2E3-2, 25C).

™) ol2l§ a-amylase?l ¥4 F7te ALY Pol xAdMx 2
S ZF%E BYH1¥3-2, control).

g}) metA amylased] #4& dolel YT BHo) JoH, Fo

& priming 23 %9 sy Alr€c)

100
A B
80
©
(0]
N
>
2 60
T
>
K~
£
e 40
L)
[}
= 20- —O— 25°C —U— priming
—&— 15°C —— control
0 T T T T l T T T

0 15 30 45 0 16 30 45
Time (h)

Fig 3-2. Change in amylase activity during priming treatment at 15 and
25T (A). After priming treatment seeds were completely dried
at room temperature. Then the primed seeds were germinated
for 48 h to compare amylase activity with that of control
seeds (B).
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3) A F MR 3-10)
7h) dli(embryo)oll X SHE F Yibo| FFS IHF FFL Holx
skt

Table 3-10. Change in nucleic acid content affected by priming.

(#g/embryo)
Priming (hr) Suwon 19 GCB 70
0 284 30.2
12 28.3 23.2
24 225 31.0
36 35.1 30.8
48 29.6 276

Al 9 4 Priming 33 F FA9 73 Az 4P

7t As % 8y
1) % £419%, GCB 70
2) Priming: PEG 8000 ©|-&, -12 MPa2 XA E £9(25 T)d #g
3) AP dojR & o] 12T RHFH o2 w9 weH: B
Y. 23 ¢4 2@
D #2& ¢ ]l AA Zolt priming Halo] wet Aozt HEs}
A &gkt
2) Priming M g|7t gl wet vio] £3td A9 71 Frhste A
o2 Bol priming A Ade FAUel e, Hegryd ¥
g}

s

2 Aoz #dHIGAA 3-1).
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A 10 2 AFzAA E}Ae &3

7t. 48 9 3y

1) A % $919%, GCB 70

2) duIdd @ & 4 HE&Y AFzAHAY HPFEE A
A3td GA, 1AA, ABAE dA¥EE2 F:=& 23, AJazxs
HEHYS

3) Priming A2 : PEG 80008 ©|&3 -12 MPaZ ZF¥E £
293 A

4) Priming Mel¥ A A2 : Primingd FAE GA, IAA 100
ppmEHol F=R1959 F ¢ 9, 12A1%, GBC 7091 - & 6A1% <
AAAN F 39 A=x@

5) ol 49 : Az FAE 15T 25Tl A Wol A}

4. 4% 2 n3

1) dudge] 23 25TolA 2 AF="AE, A HYases F
R2akA] skt (E3-11).

2) Priming 2% 15CelA IAAS GA 100ppmE 12A2F A2t Ty
& #2AANZ oY kinetin® EH7E At

3) Wt EAPolMEe IAAS GA 100ppmol A primingd & A%
244 BgHg aze vasyo (¥3-12).

4) EA¥e A} 25T LolxddA 41959 A$ GA, 1AA
100ppm A E priming @5HPRT Tog #HaAle 97}
ARt GBC 7091 M & &7t ek
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5) 15T wopxddM e 51959 F¢ 26C HotzdoAe e
A3E Aoy GBC 709 7% priming @SA KT GA, IAA
100ppm A 27t Tood #AA71E F3RE 347 Ut
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Table 3-11. Effect of GA, IAA, and kinetin on germination rate and
Tso of corn seeds. (preliminary experiment)

Growth Germ. Conc. Germination (%)’ Tsolhr)

regulator temp (ppm) 3(hr) 6 9 12 3 6 9 127

10 9 98 98 8 693 e05 611 600
100 9 100 96 98 720 581 994 489
%
00

B 000 o4 @ 100 654 605 064 SL7
2000 94 96 90 100 702 616 Oo7D 967
GA 10 100 98 100 98 370 329 343 346
e 100 100 98 9% 100 360 33 35 341
1000 90 98 100 94 322 362 355 336
2000 98 90 100 100 362 338 326 343
10 92 100 100 98 709 %40 609 600
s 100 96 98 100 9 648 gé‘g 610 528
1000 70 98 96 96 744 99 60 618
2000 90 100 98 98 686 B3 559 604
A 10 92 94 98 9 360 355 348 336
se 100 98 100 9% 94 389 360 353 362
1000 100 98 96 94 401 394 365 372
2000 96 98 8 96 396 386 425 437
10 9 90 98 100 684 617 596 579
ep 100 9% 98 9% o2 654 621 593 578
1000 92 96 100 100 682 614 607 575
2000 94 92 90 100 666 619 620 624
Kinetin
10 100 9 94 100 365 365 355 360
s 100 90 98 100 98 365370 329 :6

1000 94 90 9% 100 386 365 343 362
2000 92 92 94 94 377 312 374 353

* Germination percentage was calculated by counting seed germinated
for 6 days.
** Soaking time(hr) in solution of growth regulator.

- 124 -



Table 3-12. Effect of GA and IAA on germination rate and
Tso of corn seeds.
15C* 25T
Cultivar Treatment Germination”™  Tso  Germination Tso
(%) (h) (%) (h)
Control 85.3 88.2 90.0 35.2
Priming 96.7 55.5 98.0 305
P + water 94.7 57.7 85.3 25.0
Suwon 19 P+GA 9h™ 933 425 88.0 20.4
P+GA 12h 89.3 50.0 8.3 219
P+IAA Sh 93.3 50.1 89.3 18.6
P+IAA1Zh 91.3 52.4 86.7 19.0
Control 90.0 38.7 920 26.3
Priming 927 60.0 96.7 139
GCB 70 P + water 94.7 35.6 90.7 126
P+GA 6h 93.3 30.7 94.7 136
P+IAA 6h 94.7 374 94.7 13.8

* (Germination temperature

** (Germination percentage was calculated by counting seed germinated
at 15 and 25 for 4 and 6 days, respectively.
**x* Soaking time(hr) in solution of growth regulator.
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A 11 A Priming A FTA9 AFZPY A7

Y. 4% 2 23

1) 91952 7Z$ priming M3tz &L Fae HFLTo wa
dolgolit Ty & W7t AUTHE 3-13).

2) Priming H2¥ 9 e AFLE7t Eoldel we} Lolgo)
g Zog #rdYon, To & F7Hske Aol

3) ¥ FF E5FoMprimingH el ¥ T FrEFHE AP
Zagel A% FAHAH

4) GCB 709 A% #9198+ 98 & AgaM Al8E o= A%

LEME priming HE A3 AL FAHUG

Table 3-13. Change in germination percentage and Ty of primed comn
seeds during storage at different temperatures.

Suwon 19 GCB 70
S:Z: S:Z: Germination Tso Germination T
(%) (hr) (%) (hr)
temp. (mon.) ) . . .
Cont. Prim. Cont. Prim. Cont. Prim. Cont. Prim.
3 933 873 381 261 %0 973 351 138
-10C 6 993 980 370 363 8.0 973 250 145
9 947 827 341 272 940 920 268 136
3 913 787 395 321 933 920 325 152
4T 6 1000 953 409 288 900 926 333 152
9 9%.0 660 366 258 920 900 265 160
3 973 580 388 349 873 920 320 165
20T 6 927 687 407 496 953 833 356 164
9 953 473 388 272 90.7 840 312 280

* Germination percentage was calculated by counting seed germinated
for 6 days.
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A 12 d XZHd X9 FA priming A a3

7b s 2y
1) A % £49195(714 %), GCB 70(&+2 £5)
2) Priming A8} : -1.2 MPa, 25TClA g
3) #&7] 2 49 129, 59 79
4) ANIYE : 60 x 25cm
. 33t ¢ 23
1) 49 129 3% 23§ $91959 ¥ Ldol& & primingdl] 254
dol& e oha Wgou TR Aolrh YUTHIY 3-4).
a2y, GCB 709 7% priming A& deldz: wzy ¥
dolg = EFteh
2) 49 129 AFoN 2Fe& F FF EF priming? FFol AN
(g 3-4).
3) 59 7Y BFo] F9 49 129 HFHE 22 F EF RN
priming A&7t L4 LotEd g Fao] AATHIY 3-5).
4) ol o] A7l AW AEe ZH§-9 o] wole]l Q7 tfr]e]
FF 7120 F83] 7] dEd A2z Algdy
5 FHEFALLLE ¥ 3 FF7d FARC] priming Mg FF 7}
of tol7k AN
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8 —O— Suwon19, priming
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Fig. 3-4. Seedling emergence rate of primed seed at April 12 planting
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Fig. 3-5. Changes in plant height at April 12 planting
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40 4 —O— Suwon19, priming
—&— GBC70, control
§ 30 —&— GBC70, priming
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Days after planting

Fig. 3-6. Seedling emergence rate of primed seed at May 15 planting
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Fig. 3-7. Changes in plant height at May 15 planting.

Table 3-14. Yield and yield components affected by priming treatment
at two different planting dates.

. Planting 100 grain  yield
Cultivar date Treatment  No/cob wt (o) (ke/10a
Apr. 12 Co‘ntl.”ol 392a 32.1a 733a
Suwon 19 Priming 375a 33.3a 746a
May 7 Control 419a 3l1a 802a
Priming  398a 31.7a 773a
Control 320a 174a 231a

Apr. 12 ..
GCB 70 Priming 333a 17.8a 283a
May 7 Control 296a 17.2a 277a
Priming 301a 18.5a 3lla
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49 8 o

1. &+ FA9 priming H2AE HA¥ =JL& PEGE o)4%
osmoconditioning® % -1.2 MPa, 25 TelA 48X AHesle Ro)
AFH Aot

2. Zolgol ¥ AN FAY B priming Hel W e e @
ob-&& Aol7b glovt Ts (50%EeolH=d 28HE AZHE FAAA
tt. 22]y} hardeninge &7t At

3. Primingx el E3E & Ay o] &8 ZE FFAA Teg Z2A7E

Aog2 veon 53 Aotz 1 AR} Y £ B 5
F EFTAMN o A%/ & Aoz Y

4. QA=SFHRAY Adxstd SF5FASY ZFS primingHEE @
A4 ol go] EolX Ty & ZAAAG

5 BEF @A wol¥ o A2zHAME primingE#H7t ANy EF
¥ zolo W& primingAE YN

6. 25CA A priming A28 ¥ ® sucrose? o] #AF I, glucosed
Fe Frtstdh. EF amylase 840 A Ftse Rz JE
st

7. primingX g A F AA W Zv)E 2 WU ey E5d
o F7b F7t o2 Ho} priming ABE FAU ] amylased ¥4
Z7te} wig] g w WHG BA Je Ao BT

8. &4 Lotel vlAE priming A} HEITE2EY EFAHYAAE T
Fataa A¥e FH3 A3 1AA, GA 100ppm FEA HolEA F

F7b en 58 ALwolzddM, £A19BRTE BLEFA
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9. PrimingX ¥ Z&A& M (-10T, 4C) AZE 3¢ le7nxEe 2
Aejg#drt A&He Aoz YeBor 4 1959 ZFS 2%
(20C)& wolgg ZAaAAY

10 2349 23 primingM ¥ FAS 2719439 4% d42&E 34
Aoy wigEFEe o &S ded, A& 9 FHAFZAAME
priming A& & 37} Jvepdz gkt
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H 4z du 2 =HA

Agde] Ba el me} FH =FHY Fas) =FUBS FHY A

2 Azt Fd e Ayt A 27D Ao BF FHE oA F
AZAB ANdal g4 7Hed H2o v g2 AU T¥3} FAL IE
Ae 713 Fdol 29 Fo FAGn ¥ + Uvh Y A
32 e A4 ZlASE BeHols, FA LolEoly &
BrI1Zte] 9% & T3 AU v EE ¥Fc 4= vy TG ¥
o},

gt FAe FACE oS vAT AE2AM 53] @] FS 2 §E8
FAol #FF — F& — 7MY T BERT AHS EF AF =F¥HE
ol &3td FYHI glon oF AAL FAY VAR ¥3 Y 4
Hojth. o]R FulFAZt I3 vlAstd ZARE HAFE7I7F Y] AE
of ejet Ed3tY SN &of FA Ha, Bop e B BAHE
22 7] st R A FKolE F IAY A7IE A K3E Potoll 7H
e #HFol "oy wEelvh £ iR & Hars] fstd #FE 2¢
T B AAET] W WopET}t op wolr|ho] Adu oFAY
T ME AT Fo7t ot oA BRI :=FHel AgHE
Sl S E AYE AYE 7] AdMME 4T s vE A F
AR A2 Fol7|ZtE EFAH F ook @k 28 F&Ao HFH
Gl F s o]FH| 2N BEIAMAE ox Lolr|te] F 27 A
T Zely o] Fte] SRS B2 B :=FHo 2sdd
utelA wolrztol FHu FPFHE WMEA] 2E7F 32 AVld dF BF
3t2] ol € Aolgt. E FAE pelletingste 7H4dol A %F dod
gl SEARE v AEstd Fold. IAFAE FA 27 F

B
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o #}Fado] Y2 EYS uAF FHNMNE & Po} YL ¥
®3717F o2l g % ol #F 9 £33A S Hokste v EAHY

2 FYsn de 4Pt BAGAME @ € FAFAS AF A
ol priming M3t Aol Lol7|tE dEY + U WYl Wiy
AFeA3 priming AT B R FAFAE pelleting 3] dolel] 1
e 9FE obgd zABIA

< gl >
A1 A 9o A9 HAH water potential A
FE g4

7. A5 2 9y
D FAFF : KF109
2) A8
7}) PEG 8000 €°4& o]&3la 01 MPa %Zog -0.1414 -10
MPa$} water potential(©]3} WP) &9 & T§
W) gAe] PEG £49¢ FFEE 31 43 9o FxE HF3H9
25C & Mol FHA WPHZ ofjd o} A}
t}h) oo Loz} ¢t HE WP &8 HAY WPE UX

Y. 4% 92 23

1) gl Fx& PEG 80009 WPH =R X d &40z mF3lod 25T
A 129 Fel FAH Lo AN AFde 19 4-13 2o
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2) PEG £99 WPo] ¥&5E do}go] Yolxion -08 MPa ¥
o wolyl slx] Yo} -08 MPag Eul 2 priminge 9 HA
WP2 A A

100
80 -
c ®
°
©
£ 60 -
E
> °
s 40 ®
<
20
®
0 Y T T T
-1.0 -.8 -6 -4 -2 0.0
MPa

Fig. 4-1. Germination percentage of tobacco seeds in various water
potential controlled by PEG 8000 solution (12 days after

planting at 257C).
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Al 2 A Priming W% A AG2x R 7|

7l A8 2 9y
1) FAF3F: KF109
2) Priming ¥4
7})  Osmoconditioning
(D AA WP(-08 MPa)®l PEG 8000 &%4& Hoffman #o}&
plastic #7](11x1lx4cm)o]l H32, X2 bridgeE U9
PEG &90] oAzld FAEA & F F2aAE oA Aol 243}
o priming &
(2) Priming &%+ 15, 20, 25C, A&7zt 1, 2, 3, 5, 10, 15¥
(3) wolRAIE 15, 20, 25C XA AA|
1}) Matriconditioning
(1) A uishA Q) perlite ®%(200 mesh)ol 0.IM KNOs, 0.3M
KNO; 2 F5745 #7tetd 28 ZF°] &2 60, 70, 80, 90,
100%7F =% &3l perliteg ©] &% matriconditioning
AEE WE
(2) 99 perlite2 ©] &% matriconditioning A& : F2}2] v]§ o)
2:10] HxE E§3o 25T A 3-79 7 priming A 2] §
(3) wolxAbE 15, 25T A A1
t}) Hydropriming
(1) Fujikura $(1993)2] WMoz ZFaE A&l FHFF IAHA
F AAE F A o 100%S] ddEE B4
(2) 2ol FAZ 25CAA 0.1, 2, 3, 4,5 6 A% IA F FA
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EHe BIE AAY F dxYR FAE E9aEsn RH
100989 15¥ 3t incubation
(3) Priming ¥ FA& oAl AXAI F 15, 20T A wopyg AL

Y. 243 2 nF
1) Osmoconditioning
7 Priming & %(15, 20, 256C)< £&+F Tol& T wapdd.
) 15, 20, 25ClA priming® B FAE 15, 20, 26Tl X3A A
S 9 wol2xrt RE&FE PolEr ZJEJNE YEhEAT

(29 4-2, 4-3).

100

o

80 —

% of germination

—@— Prims 15°C
—O— Prime 20°C
—&— Prime 25°C
—5— Control

20

Days aftar sowing

Fig. 4-2. Effect of priming temperatures on the germination of tobacco

seeds at 157TC.

™) Priming 7|30l Z4E golixrt wgon, Leldd:
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(Zobgol 10%lA 90%7tA € w7t o] A2717H)E priming
7130l A5 FolHH Y 4-4).
%) olFUEE Eo|FBA WolE &

8Y olAth.
oh) @l 29 primingoll Y%L ZAE WP -0.8 MPa, 25Tl A
o 8UZ Heste Aol

238 priming 712+e o

100
80 -
c
=)
g 60 ]
= Duration(day)
E —e— 0
D 40 - —Oo— 1
©
2 —A— 3
_..D_ 5
20 —m— 10
—~— 15
0 T T T

0 2 4 6 8 10 12 14 16
Days after sowing

Fig. 4-3. Effect of priming durations on the germination of tobacco

seeds primed at 25C and germinated at 157C.
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10 Tos0

_0=""0
0000,0—"’

0——7r+r+7rr 71 0~V 7T rrTrrrr7 0T rrT T 7T
0246 81121416 0246810121416 024681121416

Primeduration(day)  Primeduration(dy)  Prime duration (day)

Fig. 4-4. Relationship between TS0 and germination uniformity(T10-90)
depending on priming temperatures and durations of tobacco

seeds when germinated at 15C.

2) Matriconditioning
7}) SMP(solid matrix priming) A &4
(1) SMP AMad g sf7fA(carrier) 82 F+3o] Zstx
B3 E@gsldx @ R 2XE A A(friableness)® priming
Foll F2tet 7t A& Edolook gt
(2) B 7IA 7@ B distd ol ¥ HAL HEW A
perlite, sawdust, peatmoss % agro-lig % perlite’} 713 ¢
3.
) SMP Aelsg dol& ZAIME 4-1)
(1) 2€ A2 priming M 7|3te] A& wWolgo] FopALt
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(2) Perlited]l H71® Az T+ H:0, KNO; 0.1M, KNO3 0.3M
A2« 2 priming 7|3to] oA E dopgo] ozt
(3) Primingd A dig =l gol&9 ztol7t aA gt

Table 4-1. Germination percentage of tobacco seeds after SMP at 25T,
and germinated at 15C.

Days H0 KNO3(0.1M) KNO3(0.3M)
S;ip (%) (%) (%)
60 70 8 90 100 60 70 8 90 100 60 70 80 90 100
0 32.7 830 847
1 947 927 953 960 947 933 920 947 967 893 027 967 98.7 93.3 94.0
2 933 89.3 940 920 960 953 947 940 91.3 940 980 927 953 97.3 947
3 787 827 61.3 640 71.3 927 953 96.0 97.3 90.7 947 927 96.0 95.3 94.0
4 - - - - - 940 89.3 94.0 933 920 947 953 98.0 947 97.3
5 - - - - - 86.7 89.3 820 - - 940 947 940 947 91.3
6 - - - - - - - - - - 91.3 96.7 92.0 83.0 88.7
7 - - - - - - - - - - 040 933 907 893 873

t}) Hydropriming

(1) FA& € 0, 1, 2, 3 4,5 6A AAE Fo RH 100% &
ol £ A AANDE ZA d4F LoiS = way

Yot A== A o3 AA AelA

L

= 2o

(2) o] WY& Art M3 FAZ|N du M F Fufe
Aol AR, BALed w2t 73 FAsL Hag ¢}

A7l WEo] HAPFHol HEHE 4-2).
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Table 4-2. Hydropriming effect of tobacco seeds on germination, Tso

and germination uniformity(Tie-%) when germinated at 15C.

Soaking time (hr)

DAP
0= 0= 1 2 3 4 5 6
1 0 0.7 0 20 9.3 0.7 2.7 18.0
2 0 10.1 13.0 213 540 353 40.0 78.7
3 0 42.0 58.0 69.3 85.3 72.0 76.0 86.7
4 0 79.3 86.7 8.3 91.3 80.7 87.3 88.7
5 0 87.0 95.3 89.3 940 833 92.0 92.0
6 0 92.0 98.0 933 947 8.3 92.0 92.7
7 0 92.0 98.7 94.0 95.3 88.0 95.3 94.0
8 187 920 987 9.3 %3 80 9.3 94.7
9 79.3 92.0 98.7 95.3 95.3 88.0 95.3 94.7

10 813 920 987 963 953 80 963 947

TO g4 31 28 26 19 22 22 15
(day)
T0-%0 95 25 27 21 26 27 23
(day)

* ; No soaked and no incubated at 100% RH
*x ; No soaked but incubated at 100% RH

A 34 @] FF9 priming &3}

7h As 2 8y
1) 3A1%%F : KF109, KF113, KB101, NC82, Burley21
2) Priming %% @ PEG 80009 -0.8 MPa, 25CellA 8¥Z A
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2) = EFAAMY primingd FAE T FARG wol PolE&x
7} wrgtch wolgo] H}W KF1133 KB101S priming A 2l2 d
o] wol-go] g4 gtort Wolgo] FRY KF109, NC82,
Burley21< primingell 9]8le] wol&o] 10-20% 3= At
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Fig. 4-5. Cumulative percent germination of five tobacco variety seeds

primed -0,8 MPa PEG solution.
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FERHE 80, 100%2 ¢E1, o] &7]d FAE Yol 45T
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W) A ¥ zAddzA F ¥3ea
3) VUx=3 FA9 priming WY : A=} HgY FAE -08
MPa PEG 8000 &4, 25ColA 84zt A2

Yg. 43 2 123

D Q=3 Aele 8¥7tAI= Lol&o]l WA wdgtou 104 o4
Helstd AMel7]to] AoAFEF Wotgol FAHF HHH(aH
4-6).

2) ANt M2 wopgo] Wolxl FAE priming A dH Lols
& FAHA FRpoy HorExrt BRHHIY 4-6 FLS H2).

3) Ax3t HE FAE priming 3t AFEAAS W H2EolgA
(15C)lA wolRE o) A2LolFR(BTIoNAM Holge o B Lo}
&9 Rl A7t KA 46, 7).
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Fig. 4-6. Priming effect of arificially aged tobacco seeds germinated at 15C
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Fig. 4-7. Priming effect of artificially aged tobacco seeds germinated at 25°C

10 W0
80_
60_.
40
o 2
0 T T T T
0 2 4 6 8 10 12 14
100
800
80
60 -
40 -
8
20 4
0 1+0¢ —T
0 2 4 6 8 10 12 14
100 -
80 1 800
60
40 -
20 - / 10
0 100 T T
6 2 4 8 B 10 12 14
100
80_
80 <
L 7]
40
20 14
0 - T T
0 2 4 6 8 10 12 14

Days after sowing
—C— Aging
—e— Aging+Priming

- 147 -



A5 A RAAxs £ priming A e x 3

o AE 2 W
1) A1EF%F: KF109
2) Auig
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Fig. 4-8 Germination percentage and TS50 of tobacco seeds stored
under the natural conditions and primed in -0.8 MPa PEG

solution.
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A 6 A Priming AeFA WolkF BAFN
9 wolg

7t. Ax 2 Wy
D FA5%: KF109
2) Eg7 Ae
7h) dtolo] BAHE EWYTES pressure plate apparatusE o} &
8t ceramic plate A4 -0.005, -0.01, -0.05, -0.1, -05 MPa
o #Fete EFTEAAN 44% FE HyPo] ofFoF F
EFS A3 AP o1&
) ol EYsE €% FTANESR 4E #F 314, 261,
16.1, 134, 11.2% 9+
3) Priming Mg ¥ o} A : -08 MPa PEG 8000 £ 4(25TC) A
8 MY ¥ 15 § 25CAA oo} HA

Y. 43 2 23

1) 25CoAA FuiFAas] EGsE &348 woldA priming Agd F
A7 golE eyt @AE #wow, EIFE -005 MPa oA
priming H2¥ FA7t FA FARG dopEss W ol
YF3AT (& 4-3).

2) 15TA -01 MPaZtAl o= EdsEoMU priming® F37}
e FAERG LolEke wHoy HF Lopg e @A Wk
(R 4-4).

3) ¥ 4-3 2 4-4914 B o ELxo uz} Loldl s AP &
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FFEel gdAE Ao Holn, 53 primingd FuiEAEs E
FrEd Sxd g Aoz #ASUG
4) Priming A 2le 53] AZAAM Lo} £ FPAIE ez o

Bl (& 4-4)

Table 4-3. Germination percentage and T50 of primed tobacco seeds

germinated at different soil moisture levels at 25C.

Soil moisture(MPa)

DAP -0.005 -0.01 -0.05 -0.1 -0.5
c P cC P cC P c P C P
1 0 0 0 O 0 O 0 0 0 0
2 0 3 0 40 0 35 0 1 0 0
3 0 B8 0 77 0 80 0 4 0 0
4 8 58 9 77 62 & 63 60 0 0
5 8 58 8 77 74 90 ™ 67 0 0
6 8 58 82 77 74 90 % 67 0 0
7 8 58 82 71 74 90 B 67 0 0
Tso 35 20 35 20 36 22 36 27 - -

DAP; Days after planting, C; Control, P; Primed
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Table 4-4. Germination percentage and T50 of primed tobacco seeds
germinated at different soil moisture levels at 15TC.

Soil moisture(MPa)

DAP -0.005 -0.01 -0.05 -0.1 -05

c P c P cC P c P C P
1 0 0 O 0 0 0 0 0 0
2 0 0 0 O 0 0 0 0 0 0
3 0 1 0 3 0 4 0 3 0 0
4 0 10 0 10 0 11 0 4 0 1
5 0 14 0 20 0 15 0 10 0 1
6 0 14 0 33 0 20 0 12 0 1
7 0 14 0 36 0 29 0 18 0 1
8 0 14 1 39 0 31 0 35 0 1
9 18 15 16 39 0 31 2 43 0 1
10 4 15 63 39 31 31 33 43 0 1
11 64 15 78 39 58 31 5 43 0 1
1264 15 79 39 60 31 57 43 0 1

95 37 95 49 100 68 99 72

—
&

DAP; Days after planting, C; Control, P: Primed

A 7A ZA primingA 8 A& W3}

7h Ag 29y
1) FAF%F: KFI109
2) F8AE AU
7}) @ -amylase &4
(1) Priming Mg ¥ FHg duiFA 0228 F7T2 &4

A2 9ol Xgstd 2B5TAM 4L F5A3
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(2) 10ml9] 0.2M phosphate buffer(pH 7.5)& 7}3t oA v}
H, 4T LA &E719A 15000 x g2 307 IAEIE
F 3 3F9E A ANge o)f
(3) ©]€ Shuster 5(1962)9] Wy oz AARAELE 7|A= sz
iodine solutiono.2 &4
(4) 620nm¢e]  spectrophotometerdl A  FAEE  EHY
amylase €4-& unit2 JErd
W) Sugar % £4
(1) Amylase 4 ZAAA ALR3 FY A28 FPAo2 73
3t ¥ phenol2 &3ty 420nme] spectrophotometeroll A &
3=E &4
t}) Amino acid &% ¥4
(1) Glycine® HF22 3}3 potassium, methylcellosolve 2
ninhydrine] &€ Aoz w3t 570nml FJ= &
73
Zh) FUI4E ¥ A
(1) 993t ¢ priming A2 ¥ ¥ 02g 20ml F/FFl 54
3 A=A
(2) FA4E B AAsA FA W E-o] FHFN FEHAES
3l 1, Whatman filter paper No. 28 ©]&3ld o435 ¥ o
g &4ue F714E +& ¥& ICP-AES(Varian Liberty

Series I 4]
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. 2% 2 23
1) o -amylase &4

71 15T ¥ 25TCelA 0, 1, 2, 3, 5, 10, 1543 Z priming X a ¥
FAE 2B5CAN 4XNL FEEF Y F BAE F23832, o
-amylase 8438 ZAI% 2= 39 4-99 2o

) 25Coll A priming Mel¥ F&= priming M2 5¥AYE 10Y
742 a-amylase 840] @A A FotHon, 1 olFd & W3
7t gt

th) ¥ 15TCAA priming Md FAE M7t B 528
Qe Astrt FREA debtA st

gh) oleigt AA8A 9 WslE priming $2H9] Wol&A A9} o
$ LI} FBAE Holn Q1o priming N2 Ast Fxz}
ol Adejoz wolo] Hag datatgo] &ustA doj
Uz dgs AL ugd

ul) 15Col A priming® ZAET 25ColA primingd Z o] priming
a2xrt ade 239, AAEAPAME 15TAMETG 25ToA
priming® FAollA EAEAel Ave A7 YA A
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Fig. 4-9. Changes in a -amylase activity in tobacco seeds primed at 15
and 25TC.

2) Total amino acid ¥3H1¥ 4-10)
7h) olnl:xite] ## & amylase AT vi¢ FAIG Fdolch
) 25CAlA priming Mgd FAE Agrizte] d4F otvite
gekol @ABA F7HstARIRE 15CAA Al FAe olvx
A EFe] st FlEA gt
) wtebM 15CHEY 25Tl priming shE FHACM @Hd £
59 tAtREo] B EwsA dojdrn £ 5 Uk

- 155 -



180

?ﬁ, 160 - Priming temperature
2 —8— 15°C

s 140- O 25°C

ko)

g 120 A

o

g 100

=

g 80

o

8 60

[=}

[ =

€ 40

< ! T T T T T T Y

0 2 4 6 8 10 12 14 16
Priming duration(day)

Fig. 4-10. Changes in total amino acids in tobacco seeds primed at 15
and 25C.

3) Total sugar ¥ 3}
7 Y9 AEE ol &3td ¥FE FHYT ZF amylaseHt otvl x4t
7 wtA7AA 2 priming €27 & W, A rizte] Aol ut
gt A ol FAHIY 4-11).
W) A3 g2e Frte priming 717EL @F3EC] A HEA
o &g dArEgol dojdE dedin, ols HLEdAM A
2rd A A
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Fig. 4-11. Changes in total sugars in tobacco seeds primed at 15 and 25T.

4) FI/IHE ¥2

7H) Priming M2j€ a9t 43 Agd F2E FTHTA IA
3 FZ UFAA dee ¥EE9 FU4ES £4F An:
29 4-123% 2o

W) Ca3 Mg priming 71Zto] AoAAFE 3 3o Frtsle 7
&oly priming F2¢t V=3t FATA Aol YA

) K¢ PE priming®d FARG AFx3t FatoM #4 o ge
gol FEHAUY. IR =gA PN F L AXHe A}
A doivtn USE dehded, olgd Hol x3lx e

priming X 2se} o]z B & A& Aol
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Fig. 4-12. Leakage of inorganic elements from primed and artificially

aged tobacco seeds.
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Al 8 A Priming A9 534 W3

7t A5 2 9y
1) A1FF: KF109
2) F& 373 34
7hH F48 gl £x¢ -08 MPa PEG §94-& o] 43l 25TalA
5, 10, 1597t priming HEl ¥ gl FA4E AR o]&
) Ethyl alcohol : acetic acid = 3 : 1 £Ho|A 12X 1AQAZ]
¥ F YA washing A7) &<
t}) Clearing, paraffining infiltration, embedding, sectioning,
flattening, deparaffining 59 A& AA staining€ safranin
1% &l 2473t A oS fast green 05% &fo A
30-40%3F A&
g}) 38dv 7 (Olympus BHS) 3tellA 2008 wi&2 FHa Fxig}

priming ® F A9 sl(embryo) ¢ ®3}E 3

4. 2 2 2
D) 2elEze vifet Mg A 7Rz Qe FAZA, priming FA
¢ priming 3tA] &2 FAtollA uje] AFFeNI} of - 3
2) A8 FACH 4-1, OdAE wE 282 de HF7t ol
FANeH, 5 10 € 1597 priming3ts ALdF7t ZoAAFE vy
7b 3ol AFsn wE 34T Y wHIE FobEE £ AN
.

3) 3 2 9 vl#7} primingo] A3PsFoz N kol
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Photo. 4-1. Microscopic views of cross sectioned tobacco seeds at

different durations of priming(x 200) (A: Non-primed,

B: 5-day primed, C:. 10-day primed, D: 15-day primed,
En: Endosperm, Em: Embryo, Co: Cotyledon, R: Radicle).
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9 odF ARE priming® FAHE FF F vz Wit 4E §3
Loty 4 glon), FAY FAE PN FAL WeE 288 F

of Wolst Aoz Aztgrh

A 9 A PrimingAl 43=AA 2@z

7t AR 2 Wy
1) 3AE%F : KF109
2) A%zAA : gibberellin, [AA, kinetine
3 AZEAA =107 107 107 10° 10™M
4) A=W
7h) F2 priming A g Al AFZHAE priming &Holl TFAIA
priming A &
) Piming M2 el oAl AFZEA Az

Y. 43 2 13
1) Priming A2A 4F2HA §4& o] &3 S GA 10° A
ol Fate] WolL o} Wolgo] FAHJHHE 4-5).
2) IAA A8 kinetin A o) A& PEG priming Ml 2 &x7t of
s3A.
3) Priming Agd FAE F/l2 AZ2EAE AL dox
priming 2] o9 wolEz A= YeltA] FRAHE 4-6).
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Table 4-5. Final germination and TS0 of tobacco seeds after

treatment of growth regulators with priming.

Treatment Concentration gemf;r;?on

(M) o G

Control 0 80.0 3.1

Priming 0 920 15

GA+Priming 107 973 09

107 9.7 13

107 86.7 14

10 9.7 14

107 90.7 15

IAA+Priming 107 95.3 14

10™ 9.7 14

107 9.0 15

10 94.0 1.3

107 94.0 14

Kinetin+Priming 10 92.0 15

107 92.0 14

107 90.7 14

10 913 14

107 93.3 14
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Table 4-6. Final germination and TS50 of tobacco seeds after treatment

of growth regulators after priming.

Growth lat,
rowth reguiator Final germination T50

Treatment conc:a:/lt;'atlon (%) (day)
Control 0 84.0 35
Primed 0 90.7 16
Control and GA 0.01 94.7 25
Control and IAA 0.01 90.7 3.3
Primed and GA 0.01 89.3 15
Primed and IAA 0.01 787 22
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Al 10 2 Priming A2 3 HFYHY

7t As 2 3y
1) FA1FF: KF109
2) Ay 9 ol A
7H AR L glycerol-water EFL Ao 2 RH 40, 60, 80% =2
=4
W) AFLE 5T, 25TCTAA FAH2 FA% priming Mg FAE
st A 25T A wol A}

b 4% 2 a3
1) Priming X el€ gul A FHg FA) vlstd {37 3 @
ol o] WojAHY 4-14).
2) AugE 2 2=V BEFE FAY =3t HEIEHANTHY
4-13, 14).
3) @m2tA priming e HEA B FE(RH 40%) € A4 =

g3t o] vy Roz AIEHYY.
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Fig. 4-13. Germination percentage of control and primed tobacco seeds
after storage at RH 40, 60, 80% condition and 5C for 6

months.
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Fig. 4-14. Germination percentage of control and primed tobacco seeds

stored at RH 40, 60, and 80% and 25°C for 6 months.
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Al 11 3 XFAdHA9 priming 2 pelleting

A2 & 7

b Ag 2wy

1

FA1E%F: KF109

2) $2A e : X, priming, ¥ 2] +pelleting, priming+pelleting
3) SEYH 3 x 3 x 5ecm 2719 128719 ¥ & 7}3A plastic potoll
Aol & AEE Aex, 2t F he FAE 188 10094 44
ez #F
4) ZAPNE : wolzAL FRAS ZA}
5) SR SHE GHE X o] sle HH2AF A
Y. 23 g 3@
D £EAY

7h 29 4-15 M REvsh Zol £33 FAET priming F b
A fR 8 £x7F dA8 FAHAL

W) A2 2 pelleting(AHA 4-2) st4E A ¢ FEREE 8 &
A8 A=At

) 28Y priming® A2 pelleting 8 3% $#52¥ £:29

2@ &0l XA HEHUML
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Fig. 4-15. Percentage seedling emergence of primed or pelleted

tobacco seeds in seed bed.

Photo. 4-2. Pelleted tobacco seeds (left) and naked seeds (right).
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2) FEAS
7} PrimingdtA &2 FALE pelleting®d RE Wol7t %o &Kol
BAs49d. 289 primingd £ E pelletingdt pelleting 3t

B FAG Agol WFAAHE 4-7).

Table 4-7. Fresh weight and number of leaf of tobacco seedlings in

two months after sowing at seed bed.

Fresh weight

Treatment No of leaf
(@)
Control 0.6 47
Control + Pelleting 0.4 5.0
Primed 07 5.7
Primed + Pelleting 0.6 5.0

3 T} {2

Gl FEAS XFo] o] 1 Y Fol 2FS ZAG A B 4-87
o}, XF A Fal2], Fx2+pelleting, primed, primed+pelleting * ] 7t
A& 2 a0l Yeblz gt 28y SEAZNAM priming % FAE
pelleting &t 39| 4Yslet ol @ YEEE Fol: ROl Wi Fa
stoha AztEdh
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Table 4-8. Tobacco plant growth from priming or priming and pelleting

seeds in one month after transplanting in the field.(cv: KF109)

Plant height

Treatment
(cm)
Control 524
Control + Pelleting 549
Primed 46.1
Primed + Pelleting 494

Table 4-9. Plant height, number of leaf and fresh weight of tobacco

leaf at harvesting time. (cv: KF109)

. Fresh wt. of
Plant height
Treatment No. of leaf/plant leaf/plant
(cm)

(g)
Control 150 15 200.4
Control + Pelleting 153 14 219.1
Primed 150 14 205.2
Primed + Pelleting 155 15 204.2

3) ETFLY n#
7b) #3218, T2l +pelleting, primed, primed+pelleting g7t ¥
FAGAME E A7t YNLeH, FHAS 2FolY A+ 1
A2 $8q9 AFAME 2 FFS Vel Pt
(X 4-8, 9)
W) gl Fae vAEr] dEd ez #Fe] AHHE Adtq ¥

A o2 pelleting ok Aoz HIHY wetA pelleting 3

ok
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A 1A FA primingS 9% 3 water potential

b As 2 9y
1) ZAFF: LA
2) AUy
7b) PEG 80002 ©]£3l9 water potentialWP)E -0.1 MPaolAl
-1.2 MPazt#] WPe] & 29§ g
W) oA PEG €4¢ FTEE 33, oz fo #Fslo 25C
g24do] FEA WPHZ o o} XA}
) olw Holr} dHE WP £E& XA WPE 94

Y. 43 42 23

1) -1.1 MPa oA @otgol 0%=2A -1.1 MPa7t &7 primingg 9
Y WPE ZFFHUHIH 4-16).
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Fig. 4-16. Germination percentage of sesame seeds in various
water potential controlled by PEG8000 solution
( 4 days after planting at 25C).

Al 24 AHAA priming 2% ¢ 7| g+

7h Ag 2 Wy
D) ZAFF : GAA
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7h) #elex 20, 25C ZHIME priming H2LE Wojsx ¢
Wolgol A & Aol7h AU
) wole® 15C ZAAME 15CHA priming Held FA9 2
obgol $5atn WolEEE Wel FAMEAY HA priming &

= 15C2 H7HH A A 4-17).
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Fig. 4-17. Germination percentage of primed sesame seeds which were

germinated at 15, 20 and 25°C(GT: germinated temperature).
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2) A3 priming 7|3t
7}) 15Celd priming Al FAFRE 15CAM BolARE W 5
Uzt priming el FA Bobg R WL LI} 7HY $5
o 7 M4 priming 712+& 592 BLHYTH
(29 4-18).

100

% of germination

14

Days after sowing

Fig. 4-18. Germination percentage of sesame seeds primed at 15C for

0,1, 2 3,5, 10 and 15 days and germinated at 15T.
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A 34 FAFAE AHA priming P T

7t Az 2 Wy
1) ZAFF: A
2) Priming %4
7} Osmoconditioning : X2 W$ 2 Z3A= Y9 A priming A
ger 2 71T g
1}) Matriconditioning(Solid Matrix Priming)
(1) 1P EAL perdite® 332 7] & 2 0.1, 0.3M KNO; &
A& FFHZ Z+Z 60, 70, 80, 90, 100%4 E 3§t
(2) BAFAE 091AM 4Y 7 primingA el8t5, 17CoAlA HolA A
wotg, HFLoldF(Tso) R HotTd Y =(Tw0-90S FA}

U4 43 42 2@
1) Osmoconditioning®] A3+ HA priming He2x R 77 2
=3
2) Matriconditioning
7h Perlited] & &£ Aag RARTE KNO:E £ M2
& o wolgd Lold st wgtony, 53] 0.3M KNO;E &4
g3t Aol M Fuh
W) Hrite ZojdsE dopgo] HojA:, 19 oY AS
KNO;2 9% a7t vety 19 A2zt Hgstgct
th) 0.3M KNOz& 60, 70, 80% A3 Wi A Hl&g o}
&34 PolE =g YEHHAHE 4-10, 11, 12).
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Table 4-10. Final germination, TS0 and T10-90 of sesame seeds treated

SMP with perlite+water and germinated at 17C.

Moisture Pnrru.ng P"ma? Tso T10-%
content duration germination (day) (day)
(%) (day) (%)

0 76.0 45 27

1 61.3 41 29

60 2 50.0 38 35
3 43.3 4.2 37

4 22.0 - -

0 76.0 45 27

1 72.0 42 29

70 2 48.7 3.7 25
3 287 44 33

4 14.7 - -

0 76.0 45 27

1 64.7 3.7 4.1

80 2 30.7 3.7 2.7
3 13.3 - -

4 2.0 - -

0 76.0 45 2.9

1 60.7 40 35

90 2 433 3.7 2.7
3 153 - -

4 2.0 - -

0 76.0 45 29

1 71.3 3.2 33

100 2 187 - -
3 11.3 - -

4 3.3 - -

- 178 -



Table 4-11. Final germination, T50 and T10-90 of sesame seeds treated

SMP with perlite+0.1M KNOs and germinated at 177T.

Moisture Priming Final
. .. Ts0 T10-90
content duration germination (day) (day)
(%) (day) (%)
0 76.0 45 27
1 86.7 3.7 25
60 2 81.3 32 2.8
3 68.0 38 32
4 38.0 43 3.0
0 76.0 45 27
1 727 39 25
70 2 79.3 3.1 25
3 68.7 36 34
4 55.3 45 4.2
0 76.0 45 21
1 78.7 4.2 2.7
80 2 69.3 34 39
3 78.0 35 29
4 721 40 35
0 76.0 45 2.7
1 84.7 29 3.2
90 2 40.0 3.8 2.1
3 740 39 45
4 62.0 5.2 3.8
0 76.0 45 2.7
1 76.0 3.1 38
100 2 220 4.8 25
3 76.7 36 31
4 68.0 4.3 4.0
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Table 4-12. Final germination, T50 and T10-90 of sesame seeds treated

SMP with perlite+0.3M KNOs3 and germinated at 17TC.

Moisture Priming Final
. .. Tso T10-%0
content duration germination (day) (day)
(%) (day) (%)

0 76.0 45 27

1 84.7 38 2.8

60 2 713 39 24
3 80.7 36 2.8

4 58.7 48 35

0 76.0 45 27

1 79.3 39 2.3

70 2 83.3 4.2 26
3 827 35 27

4 57.3 46 27

0 76.0 45 27

1 89.3 36 2.0

80 2 85.3 42 2.8
3 78.0 34 2.1

4 67.3 38 33

0 76.0 45 2.7

1 84.0 44 2.8

90 2 75.3 4.1 24
3 80.0 36 26

4 68.0 42 35

0 76.0 45 2.7

1 69.3 45 29

100 2 66.7 4.7 2.0
3 67.3 4.1 3.1

4 69.3 4.1 4.1
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Fig. 4-19. Differences in priming effects in 5 sesame varieties.
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Table 4-13. Germination percentage of artificially aged and primed

sesame seeds and germinated at 207C.

Duration of artificial aging(hr)
DAP ¢ 8 16 24 32 40 48
C P C P C P C P C P C P C P

1 525 0 O 0 1 1 1 1 0 0 0 0
2 728 6 9 1 2 1 4 1 1 1 1
3 89% 16 32 4 21 3 7 7 5 2 3 1 1
4 879% 31 55 10 41 4 15 9 1 3 5 2 1
5 8 96 33 61 10 41 4 22 9 14 3 5 3 1
6 8 96 33 62 11 42 4 23 11 15 4 6 4 2
7 879 33 62 12 42 4 24 11 15 6 7 6 3

DAP; Days after planting, C; Control, P; Primed

Table 4-14. Germination percentage of sesame seeds stored under the
natural conditions for 8 months and primed in -1.1 MPa

PEG solution.
Ansan Hwangbaek
Stt(i)rrtfleg © gerrflliﬁ?a]tion (gamy) genilirrllzjtion (3;153)
(month) (%) (%)
C P C P C P C P
1 81 93 38 27 95 93 25 15
2 82 92 3.4 2.7 93 93 25 16
3 71 92 3.3 27 95 97 2.6 15
4 79 87 3.9 29 97 99 2.6 16
5 71 80 45 3.1 83 94 29 16
6 73 84 44 3.2 90 94 3.2 1.8
7 69 75 4.7 3.0 91 93 34 17
8 71 76 46 3.3 87 91 3.6 1.6

C; control, P; primed
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Table 4-15. Germination percentage and T50 of primed sesame seeds
germinated at different soil moisture levels at 17TC.

Soil moisture(MPa)

DAP -0.005 -0.01 -0.05 -0.1 -0.5

c P cC P c P C P C P

1 0 0 0 0 0 0 0 0 0 0

2 1 4 0 3 0 0 0 0 0 0

3 51 o4 20 29 2 7 2 10 0 0

4 78 65 5 65 13 25 11 20 0 4

5 &8 77 70 73 23 43 21 35 0 6
6 8 77 72 79 34 58 22 45 0 10

7 8 77 7719 34 58 29 46 0 11
Tso 29 27 35 33 45 43 45 42 - -

DAP; Days after planting, C. Control, P: Primed

A7Ad ZA FA primingA FL AU

7t As 2 3y

) FAEF ¢ A

2) Haly Q93K artificial aging) ¥ priming M2l€¥ F& 02g&
20ml ZHF49 5A1 F<¢F A, Watman filter paper No. 2& 9]
g3t g FH &4 e FrIHE FEFES ICP-AES(Varian

Liberty Series N2 4
. 43 9 axF
1) A9 x3Z2t9} priming A F Aol izt FrIPEY ¥EE F

Abgh Aste a9 4-209% 2

- 186 -



7 7
6 4 Ca 61 Ca
s—m 5
§ 4 4 -
3_ 3— .'"—.\‘\‘
2 2 -
1 1
0 T T T ¥ ¥ T T 0 T T T T T T T T
0 8 16 24 32 40 48 0246 810121416
104K o 1.0
o} 0 K
8 - 8 -
£ 61 6@
4 4
°
2 24 e ®
1 1 1 T T T T T 1 T T T T 1 T
0 8 16 24 32 40 48 0246 810121416
1.6 o 1.6
14 {Mg 14 Mg
o o}
g 1.2 o 1.2
8
1.0 1 1.0
D )
8 8 °
oo\o\n__—«o
.6 T 1T T T T7T
0246 810121416
81 P
e 6
a [ )
a 4 °
oo—o
24 @ ®
T T T T T T T i T T T T T T
0 8 16 24 32 40 48 0246 810121416
Aging duration(hrs) Priming duration(day)

Fig. 4-20. Leakage of inorganic elements in primed and aged sesame
seeds.
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Table 4-16. Germination percentage and TS50 of sesame seeds treated
with growth regulators by different concentrations and time.

Days Concentration{M) and treated time(hr)
GR=* after Control 001 M 0.001 M
planting 3hr 6 9 12 3hr 6 9 12
1 0 0 o 0 0 0 0 0 0
GA 2 5 21 16 15 45 8 9 7 7
3 75 71 47 30 64 5 41 23 32
4 94 8 65 46 67 8 75 51 51
5 94 50 69 /B4 71 8% 8 63 74
6 94 94 78 64 76 92 8 63 79
7 94 94 8 67 179 93 90 73 &3
To0(day) 26 25 28 32 19 29 31 35 35
1 0 0 0 0 0 0 0 0 0
IAA 2 5 43 13 12 23 2 3 5 5
3 75 78 58 49 73 63 37 43 41
4 94 8 8 77 83 8 77 T 79
5 94 93 8 8 & 91 8 8 &7
6 94 93 8 8 & 91 8 8 89
7 94 93 8 8 g7 91 8 8 89
T50(day) 26 21 27 29 24 27 32 30 31
1 0 0 0 0 0 0 0 0 0
2 5 4 3 1 1 3 1 0 2
kine- 3 7 23 28 15 14 37 13 7 20
tin 4 94 69 53 41 45 73 43 31 39
5 94 83 70 58 65 8% 65 55 53
6 94 9 7 69 69 8 73 59 60
7 94 R 79 72 72 8 75 65 65
T50(day) 26 35 35 38 37 32 38 41 37

GR; growth regulator
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Table 4-17. Final percentage and T50 of sesame seeds treated by

growth regulators with priming.

Treatment Concentration gemfil:jt]ion TS0
(M) (%) (day)

Control 0 34 29
Primed 0 76 2.7
GA+primed 10°° 56 2.6
10 57 29

107 63 26

10 62 29

107 67 2.8

Control 0 84 29
Primed 0 76 2.7
IAA+primed 107 85 30
107 79 2.8

107 83 2.5

10° 82 2.6

107 70 26

Control 0 84 29
Primed 0 76 2.7
kinetin+primed 10°7* 75 33
107 75 2.6

107 81 27

10° 81 3.0

107 73 2.7
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Table 4-18 . Final percentage and TH0 of sesame seeds treated by

growth regulators after priming.

Treatment Concentration Final Germination T50
M) (%)

Control 0 91 2.6

Prime 0 86 26

Control + IAA 107 77 3.0

Prime + IAA 107 67 32

Al 9 4 Priming A2 F7 T2 AFEY

7h. AR 2 3y
1) FAEF: A A(priming MeEFA R FAEY FA)
2) Agu &
7} AZE%: Glycerol-water EZ-8 422 RH 40, 60, 80%2 =3
W) ARLE: 5C, 25T

4. 23 2 2@
1) 27 FRANNE AZGEFEY 227} 5 EFE Wolpg T P Holg
o] Ygton FA2 FAXC priming AFAY kst 7143
HAHZ Y 4-21, 22). ©&tA FAAY priming FAE FE7F 40%
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Fig. 4-21. Germination percentage of control and primed sesame seeds
stored at RH 40, 60, and 80%, and 5C for 6 months.
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Fig. 4-22. Germination percentage of control and primed sesame seeds

stored at RH 40, 60, and 80%, and 25C for 6 months.
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Fig. 4-23. Percentage of seedling emergence of primed and pelleted
sesame seeds(cv; Ansan, Hwangbaek) in the field.
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Table 4-19. Plant height of two sesame varieties a month after

planting (cm).

Treatment Variety
Ansan Hwangbaek
Control 475 51.1
Control + pelleted 477 51.2
Primed 518 51.2
Primed + pelleted 53.1 55.0

Table 4-20. Plant height, number of capsule and weight of seeds of

sesame of two varieties at harvesting time.

Plant No. of Weight of
Variety Treatment height seeds/20 plant
capsule/plant

(cm) (2)
Ansan Control 131 424 213
Control + pelleted 126 51.2 25.0
Primed 128 447 235
Primed + pelleted 135 43.2 33.2
Hwangbaek Control 125 60.9 69.3
Control + pelleted 126 586 66.5
Primed 119 52.8 60.0
Primed + pelleted 125 51.9 74.5

THez FANAMNE FAE priming 3t} pelleting 22X ot
Eo HotgE FAAIIE EFAN duE FEg 278K E FA &

o2A 3o AL NN 4 Atk BoEd
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