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Studies on Practical Methods to Control
Seed Vigour in Several Food Crops*

Jin Key Kim**

ABSTRACT : To improve seed vigour in rice, barley and soybean, several methods of presowing
treatment, using chemicals and priming in polyethylene glycol solution, were investigated. Gibber-
ellic acid(GAs) slightly improved germination of rice, but other chemical treatments showed no
beneficial effect on seed vigour.

Aged seeds were primed in polyethylene glycol solution then rinsed and germinated with drying
back. In general mean germination time increased and percentage germination decreased with in-
creasing water potential of the priming solution, but there were no significant effects on spread of
germination times, Priming also showed no marked improvement in germination under cold, wet,
or osmotic conditions.

None of the treatments used was successful in practically improving the seed germination and
vigour of the tested crops. However, seed treated with GAs gave the best overall germination re-

sponse,
Key word : Seed vigour, Food crops
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LHRIT  AREFEWES gibberellic acid
(GA3), ethrel (2-dichloroethanephosphonic acid),
benzyladenine (BA)-&, Z{LEELHZE chlorme-
quat (CCC) [(2-chloroethyl) trimethyl ammo-
nium chloride], Na-dikegulac (DK) (2,3:4-6-
di-0-isopropylidene-a-L-xylo-2-hexalofurancsate),
cinnamic acid (CIN)-&, E&ftBiibB=Z glutathi-
one, cystein, a-tocopherol & ARt EHE
el Hi:& Murthy & Reddy*< ule} GAs
= 200 ppm, BAE 100 ppm Kigigol 24Xzt &
#&sla, Persson®™o] wa} ethrel & ol Eo] &
&g 1mM gHo 2473t Zi®3tAch. Bhatta-
charjee et al.¥d] mde} DK 1000 ppm, CCC=
2000 ppm, CINE 400 ppm Kig#l 6417 BiR
Z 48217 R & 33] wHEEHA

Gorecki & Harman®ol] @&} glutathione9}t

cysteine 1% Kigmdl 1.543 Bi&3I( L atoc-

ophero] & ojAjEol &gt 1% &N 16417
BESIET. BRT BT 25 AT o &k
AZom, ¥REREET = 40T, 100% RH A
48Nt LS THE T HE ST

BWER 2 BLETFO| WBHBRE MR

#LRIE  ERET S 40C, 100% RHAA 48
A7 RACEE S oS kiR RETE S

WRE IR RIE  ELEEETE (1) 28550 5,
10, 15, 20A13F EES o2 (R E 3, 6, 9, 1247

Bi#®), d# KoikER REEgdte EES (2)
PEG 6000 & °©]-&3td 10, 20, 30%= 223 &
ol 12, 24, 36, 48 At BES F HTE SFHF
2 Mol Wl o2 25 ¢, 60 % RH oA 48 A7t &
BA7) e BEE UFAT RIBHREEET = 1
NG gEel A4 § mTHE Q3|

3 REETC BT AT

BIENE EEET S BHFEHA 50HEY qute
o2 wel T2 25, Hale 20T 7Y EE
o0 2mm ol ] WA FHS BHE HF
sle] s, FHBRF A, BFH—EES A4S
At

55 % H gt (mean germination time ; MGT)

MGT = Y (tini) /N
%% #¥15— £ (germination uniformity; GU)
GU = L[(MGT-ti)?ni] /N—1
Ao A, MGT : FHEF A, ti: BERS ZAHE,
ni: ZAPGL o] BHFS, N=5ni: 28¥SF (Gor-
don, 1971)

Total dehydrogenase &% : Gorecki & Har-
man® 9] Fikdl uel ERETFE BHsl] 1 3
0.5 0.7%(v/w) 2,3,5 triphenyl tetrazoli-
um chloride(TTC)& &-&-3l& 10ml, 0.1M Na-
phosphate #£##% (pH 7.0)9 21 257 <A 4
AlZE & ohS 3000rpmeoll A 5E37F SErEEE 15
m] oMM E S 2 formazang 33 st 510nm
NN BkES ST FFFHUL 1,3,5tri-
phenyl formazan® 2 T+Egch,

TR AR : 200ml 570 T 508S ¥
20celd 24M%F EERAIZL ¥ conductivity
meter2 ERHEES 238D umhos /g seed
2 FAE AT,

Aldehyde #H& : 1ol sl = Wilson &
McDonald® ¢] #ol wel aldehydeE E 3%
°]Z2 1 mlE B33 2.5ml, 0.23(w/v) FeCls7}
Eoi3)lE test tubedl] ¥ 58 2o o
o} 7]9]| acetone 6.5mlE 75l 630nmol A 1%
KEE st AFZTAHL formaldehydeZ o
E0] 1008 2 g aldehydez EA3t ),

BEEE HE EEETE PEG 6000 20% &
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Chhetri et al.'!& 7d%, g4F, &, A2FNA
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oletel ZRh AT AU, AW o
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ethylene B¥H#FHREE & + 91 e
9, Gorecki & Harman® & 95| A cystein®}
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Tabie 1. Effect of seed pretreatments with some chemicals followed by ageing on rice seed vigour

T . Percentage MGT Conductivity  Dehydrogenase Germination response
reatment o .
germination  (days) (umhos /g seed) activity(ODs10)  Cold  Osmotic  Wet
Control 73 4.56 0.841 41 0.243 58 52 68
GA3 77 4.35 0.837 42 0.254 61 52 69
Ethrel 73 4.40 0.850 42 0.255 58 51 66
"BA 74 4.34 0.839 41 0.249 59 53 67
CcC 72 4.59 0.838 39 0.241 57 50 65
Na-DK 75 4.54 0.844 40 0.240 60 53 68
CIN 71 4.48 0.839 38 0.239 56 52 65
Glut 70 4.57 0.851 39 0.251 57 51 65
Cystein 71 4.51 0.855 38 0.242 56 52 64
a-toco 71 4.49 0.858 40 0.238 56 53 64
LSDo.os 3.4 0.292 0.0243 3.3 0.0207 3.2 2.4 2.9

Glut :Glutathion; a-toco: a-tocopherol

BA:Benzyladenine ; CCC:Chlormequat; Na-DK :Na-dikegulac; CIN:Cinnamic acid;

MGT:Mean germination time in days: GU:Germination uniformity
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Table 2. Effect of seed pretreatments with some chemicals followed by ageing on barley seed vig-

our
Treatment* Percentage MGT GU Conductivity  Dehydrogenase Germination response
: germination (days) (umhos /g seed) activity(ODs10) Cold Osmotic Wet
Control 68 1.50 0.751 32 0.161 56 47 50
GA3 71 1.32 0.764 33 0.169 57 49 51
Ethrel 68 1.40 0.758 33 0.167 55 48 51
BA 67 1.39 0.747 32 0.167 56 48 49
CCC 65 1.49 0.760 30 0.159 54 46 47
Na-DK 68 1.46 0.762 31 0.161 57 48 50
CIN 66 1.52 0.749 30 0.158 55 47 48
Glut 67 1.55 0.755 30 0.155 56 46 49
Cystein 66 1.51 0.761 30 0.160 54 47 48
a-toco 66 1.49 0.748 31 0.162 56 47 49
LSDo.os 3.2 0.228 0.0112 2.4 0.0113 2.3 2.4 2.2

* refer to table 1.

Table 3. Effect of seed pretreatments with some chemicals followed by ageing on soybean seed

vigour

Treatment* Percentage MGT GU
germination (days)

Conductivity Dehydrogenase
(pmhos /g seed) activity(ODs10) (ug /100seeds) Cold Osmotic Wet

Aldehyde  Germination response

Control 59 2.45 0.982 35 0.200 20 46 40 37
GA3 61 2.22  0.979 36 0.208 20 47 41 38
Ethrel 59 2.35  0.990 35 0.207 19 46 39 37
BA 60 2.38  0.981 36 0.207 21 47 39 38
CCC 58 2,49 0.992 M 0.208 19 45 39 37
Na-DK 55 2.51 0.994 35 0.203 18 44 37 35
CIN 55 2.48 0.978 33 0.199 20 44 36 34
Glut 59 2.50 0.984 3 0.194 19 46 39 37
Cystein 58 2.47 0.983 33 0.200 18 45 37 36
a-toco 60 2.48 0.979 H 0.202 19 47 40 37
LSDo.os 3.2 0.294 0.0098 2.6 0.0125 2.2 1.9 2.5 1.8

* refer to table 1.
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Table 4. Effect of various concentration of PEG and treating time on aged rice seeds vigour

fci(c}en Trteiiirt‘::ng Percentage MGT Conductivity Deh:((:itri(\)]gite;ase Germination response
(%) (hours) germination  (days) (pmhos /g seed) (ODs10) Cold Osmotic Wet
Control 73 4.44 0.851 42 0.249 58 53 65
DW 5 73 4.43 0.834 42 0.255 58 52 65
DW 10 73 4.18 0.843 42 0.253 57 53 65
DW 15 74 4.22 0.825 44 0.259 59 53 66
DW 20 74 4.20 0.804 43 0.254 59 54 66
PEG 10 12 71 4,68 0.835 43 0.248 56 ol 63
PEG 10 24 71 4.59 0.847 44 0.251 56 50 63
PEG 10 36 72 4,65 0.865 44 0.254 57 52 64
PEG 10 48 72 4.56 0.863 45 0.249 57 51 65
PEG 20 12 71 4.98 0.936 45 0.256 56 51 63
PEG 20 24 70 4.88 0.948 45 0.249 55 53 62
PEG 20 36 71 4,77 0.944 46 0.244 56 51 63
PEG 20 48 71 4.72 0.949 46 0.240 56 50 63
PEG 30 12 69 5.21 0.970 45 0.242 54 55 61
PEG 30 24 70 5.13 0.969 46 0.238 55 53 62
PEG 30 36 68 5.16 0.975 45 0.238 53 56 60
PEG 30 43 70 4.93 0.997 46 0.241 55 54 62
LSDa.05 2.6 0.553 0.1423 2.3 0.0131 2.9 3.9 2.7

* PEG10: Polyethylene glycol 6000 10%; DW :Distilled water
MGT:Mean germination time in days; GU:Germination uniformity
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Table 5. Effect of various concentration of PEG and treating time on aged barley seeds vigour

PEG* Treating Percentage MGT GU

Conductivity Dehydrogenase Germination response

concen, time germination (days) (zamhos /g seed) activity

(%) (hours) (ODs10) Cold Osmotic Wet
Control 67 1.61 0.774 32 0.164 56 47 49
DW 3 68 1.48 0.772 31 0.168 57 48 49
DW 6 66 1.53 0.784 31 0.166 55 47 47
DW 9 69 1.42 0.793 32 0.167 54 48 50
DW 12 66 1.45 0.782 30 0.163 54 46 48
PEG 10 12 69 1.69 0.790 30 0.161 54 49 47
PEG 10 24 67 1.59 0.797 30 0.163 53 48 49
PEG 10 36 68 1.52 0.789 30 0.160 53 47 50
PEG 10 48 67 1.50 0.795 31 0.162 52 47 48
PEG 20 12 66 1.66 0.788 33 0.163 53 46 47
PEG 20 24 66 1.58 0.786 32 0.164 52 45 48
PEG 20 36 64 1.60 0.792 34 0.162 50 44 46
PEG 20 48 63 1.61 0.787 33 0.159 48 44 45
PEG 30 12 62 1.69 0.800 32 0.158 47 42 44
PEG 30 24 62 1.68 0.808 33 0.155 47 41 45
PEG 30 36 60 1.72 0.835 32 0.157 46 40 42
PEG 30 48 59 1.70 0.824 32 0.155 44 40 39
1.SDo.o5 3.8 0.202 0.0795 2.2 0.0104 4.9 4.6 4.2

* refer to table 4.
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Table 6. Effect of various concentration of PEG and treating time on aged soybean seeds vigour

PEG* Treating Percentage MGT GU Conductivity Dehydrogenase Aldehyde Germination response
concen, time .. (ganhos / activity (g /100 ]

(%) (hours) germination (days) g seed) (ODs10) seeds) Cold Osmotic Wet
Control 60 2.38 0.978 35 0.207 82 47 40 38
DW 5 62 2.35 0.969 35 0.214 80 48 41 40
DW 10 60 2.29 0.977 36 0.212 79 47 40 38
DW 15 59 2.32  0.994 36 0.217 81 46 39 37
DW 20 57 2.44  0.992 38 0.213 79 45 38 35
PEG 10 12 59 2.58 1.018 33 0.206 80 46 39 37
PEG 10 24 59 2.53 1.051 34 0.210 79 46 40 37
PEG 10 36 58 2.54 1.125 36 0.213 78 45 38 36
PEG 10 48 56 2.45 1.101 36 0.217 79 44 37 35
PEG 20 12 57 2.59 1.170 36 0.212 82 44 37 35
PEG 20 24 57 2.57 1172 35 0.219 81 44 36 35
PEG 20 36 55 2.56 1.166 36 0.213 82 42 36 34
PEG 20 48 54 2.53  1.152 37 0.200 81 43 34 33
PEG 30 12 56 2.65 1.158 35 0.203 81 42 36 34
PEG 30 24 55 2.55 1.172 35 0.199 79 42 35 33
PEG 30 36 55 2.54 1,152 36 0.197 81 42 34 32
PEG 30 48 52 2.67 1.163 36 0.201 80 41 32 31
LSDo.0s 4.0 0.107 0.2063 2.3 0.0021 4.8 34 3.9 3.8
* refer to table 4.
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