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Development of Seed Quality Enhancement Technology and an Integrated
System for Labor Saving Production of Sesame
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SUMMARY

1) Establishment of labour saving integrated mechanization culture

system in sesame

(1) Integrated mechanization culture system utilizing

multi- functioned planter under non- mulching condition

To investigate optimum seeding rate, 3, 5 7 kg/ha of sesame
seeds were released using multi- functioned planter, rotary cultivator,
binder, thresher, seed grader and automatic packer under non- PE film
mulching condition. Mechanization culture system could save 78
percent labour hours and 7 kg/ha seeding was optimum to get the
highest yield.

(2) Establishment of integrated mechanization culture system under

PE film mulching and non- mulching condition

Nine kg/ha seeding showed highest yield of 1,157 kg/ha under
non- mulching dense standings system compared to the other seeding
rate. Labour saving effects were 62 percent in black PE film
mulching and 76 percent in non-mulch under the mechanization
system culture.

Three times of tractor rotary cultivating was recommendable for
good sesame growth especially in vegetative growing stage compared
to that of non- cultivating plots showing worse standings and plenty of

w eeds.



(3) Establishment of integrated mechanization culture system
utilizing multi- functioned seed planter

Mechanization culture under non-mulch showed dense plant
population but shorter in plant height with lesser number or branches
and capsules per plant compared to those of conventional PE film
mulch. Phytophthora blight and lodging of non-mulch was much
slighter than PE film mulch. Tractor row planter of barley utilized
until 1997. But it was difficult to adopt for the reason of poor
standings and germination. Because the most of arable upland of
Korea are composed sloped hilly area, the machine can not cultivate
even soil depth for seeding. Newly developed multi- functioned seed
planter in the spring of 1998 showed not only satifactory condition of
standings and germination of seeds in sloped upland field but also
was well adopted to larger or smaller sized crops of seeds.

Six kg/ha amount of seed planting under non- PE film mulch was
appeared 10 percent higher yield than that of conventional PE film

mulch with 684 kg/ha.

2) Development of seed pellet technology

(1) Investigation priming methods

To avoid planting under the condition of lower soil moisture and
air temperature in sesame planting season, priming and infusion
treatments were released and investigated. Priming at 150 mM KClI
and 0.5 M NaCl showed higher and faster germination rate than non

treatment.



Germination was feasible under 5 percent soil moisture content in
sandy loam soil but was not germinated under lower than 7.5 percent
soil moisture in clay loam soil.

High germination percent were recorded under PEG -1.1Mpa in
lower temperature, in dried and higher moisture contented soil of
sandy and clay loam.

Under optimum temperature, seed priming with potassium chloride
150 in dried clay loam soil, potassium phosphate monobasic 150
or calcium nitrate 250 m in dried sandy loam, and PEG -0.5Mpa in
higher moisture content of both sandy and clay could improve
significantly germinability.

Under high temperature, potassium phosphate tribasic 50 of clay
loam or potassium phosphate monobasic 150 of sandy loam soil was
appeared efficient priming methods however the seed priming was
not effective in high moisture content soil condition.

(2) Investigation pelleting methods

To save labouring hours of thinning, materials of solid bodies and
their mixture for pellet seeds and optimum condition for polymer were
investigated. Vermiculite, talcum and peatmoss were appeared
excellent in seed surface formation and it is hardness. The smaller
and lighter particle of solid bodies were the better for pellet
formation. Angle of revolving drum and speed of revolution were
important for successful formation of pellet seed. Mixture combination
of solid bodies of clay, peatmoss and talcum or vermiculite and

talcum were superior in shape and hardness.



(3) Searching microorganism for control soil born diseases

3,197 microorganisms were collected from 66 locations and
selected 35 bacteria of Bacillus spp. which equiped good colonizing
root zone ability under the seed pelleting system. Ten bacteria
including E681 and E606 were appeared as surpassed bacterium
among them with their wide spectrum of antibiosis.

(4) Development of microorganism pelleting techniques

Pelletized with M45, E681, E681 without chemicals but seed
sterilized and priming with KCl showed good growth and higher yield
in general.

Pelletized with microorganisms were not appeared significant
growth increase compared to control in newly reclaimed field but it
was significantly in seedling stage in continuous seasme cropping field
with lesser infection by diseases where the pathogens were not
heavily accumulated.

Pelletized with M45 showed 135 % yield increase in spite of non
spraying chemicals through whole growing period in the experimental
field.

Population of E681 in pelleted seed was not reduced up to one
year but population of M45 drastically decreased with increase of
storing dates of pellet seeds.

(5) Commercialization pellet seeds

Optimum storing condition of pellet seeds were lower than 15
with lesser than 60 air moisture percent. Ninety percent germinability

could be kept on least three months in those storage condition.



Pelletized seeds were not only convenient in seeding but also saved
seeds. Birds were not interested in pellet but interested in normal seeds.
It was not necessary to cover soils on the pellet where optimum soail
moisture. Pellet seeds were good for it would not easily move the
position when heavy rainfalling but it was bad because the pellet seed
were not well germinated in dried soil in period for it preservated for
three months long.

Optimum condition for pelleting sesame seeds is pelleting 400
sesame seeds with 2,800 crushed vermiculite at 60 mesh
temporarily pouring into drum mixing slowly slowly 500 of 0.5%
PVA however this condition might be recommended to slightly modify

when adopting to other crops.
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Table 1. Growth characteristics and yield of different amount of
planting seeds of newly developed integrated mechanization

system culture under non- mulching sesame in Korea

Length Yield(kg/ha)
No. Plant | capsule No. No.
Treatments stand- | height | bearing |branches |capsules
ings/ (cm) | position | /plant /plant | Grain |Index
(cm)

Conventional black 17.3 134 85 04 67 1,447 | 100
PE flim mulching
hand culture
Multi- functioned plot 31.0 140 100 0.6 88 1,778 81
planter 3kg/ha+Non
-mulch integrated mech.
system culture
Multi- functioned plot 37.1 135 101 0.6 103 1,402 97
planter 5kg/ha+Non
-mulch integrated mech.
system culture
Multi- functioned plot 329 135 99 04 80 1,487 | 103
planter 7kg/hat+Non
-mulch integrated mech.
system culture
Multi- functioned plot 304 127 94 04 82 821 57
planter 9kg/ha +Non
-mulch integrated mech.
systemculture




Table 2. Labouring hours on each operation stage and it's saving
effects of newly developed integrated mechanization
culture system under non- mulching in sesame
Effects
Weeding | Cuttin Labour
Methods of Spraying| PE film ) 9 9 Thresh- ) labour
. ) Seeding & and ) Grading | Others| hours |Index ]
culture herbicide | mulching . o ing saving
thinning | binding (hrs/ha)
(%)
Non- mulch 6 0 3 9 22 23 12 200 275 22 78
integrated
mech. system
culture
Machines Tractor | Tractor |Sesame | Sesame |Sesame
used row rotary | binder |thresher | grader
planter |cultivator
Conventional 0 80 205 210 330 151 54 200 1,230 100 0
black PE film
hand
culture




Table 3. Germinability of newly developed integrated

mechanization system culture under black PE film

mulching condition in sesame

Percent Speed Percent
Methods of culture - L .
germination | germination | standings
% date %
Black PE film mulching integrated 82 5 86
mech. system culture
Conventional punched hole black 7 66
PE film mulching hand culture
Conventional non- mulching hand 8 45
culture
«C ) (
)
(3
l/
65% (
38% 45.8 /10a 62%

( 5)

4)



Table 4. Growth characteristics and yield of newly developed
integrated mechanization system culture under black PE

film mulching in sesame

Length | No. No. No. 1,000 Yield
Plant |capsule | bran- | caps- ) 10 )
Methods of culture ) ) grains/ ) grain
height | bearing | ches ules capsule weight weight _
position | /plant | /plant Grain |Index
cm cm g g kg/ha
Black PE film 128 84 0 62 61 621 233 | 1,002 96
mulching integrated
mech. system
culture
Conventional punched 129 87 0.1 77 58 624 2.39 1,046 100
hole black PE film
mulching hand culture
Conventional non- 106 76 0 53 66 635 222 682 65
mulching hand culture




Table 5. Labouring hours on each operation stage and it's saving

effects of newly developed integrated mechanization system

culture under black PE film mulching in sesame

Methods of Spraying | PE film | See- Weeding | Cutting Thre- |Gra- |Oth- Totgl Effects
culture herbicide |mulching | din & & shing | ding | ers labouring | Index | labour
9 9 thinning | binding 9 9 hours saving
hrs/ha %
Black PE film 0 0 6 210 25 20 | 12 |185 458 38 62
mulching
integrated mech.
system culture
Conventional 0 85 207 210 330 150 | 53 185 | 1,220 100 0
punched hole
black PE film
mulching hand
culture
Conventional 10 0 220 210 330 150 | 53 185 | 1,158 82 18
non- mulching
hand culture
( + +
+ + + )
300g, 500g, 700g 90
0g/10a
1.

78%
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Table 6. Growth characteristics and yield of different amount of
sesame seeds for seeding on newly developed integrated
mechanization system culture under non- mulching in
Hyangnam County, Kyonggi Province Korea

No. Length N Yield

o.
stand | Plant |capsule No. (kg/ha)
Treatments capsules

-ings/ | height | bearing | branches Jolant _
position P Grain | Index

cm cm
3kg/ha seeding of 193 | 124 87 0.2 72 750 79
integrated mech.
system culture
under non- mulching

5kg/ha seeding of 239 | 155 120 0.9 109 766 72
integrated mech.
system culture under
non- mulching

7kg/ha seeding of 223 | 144 115 0.9 108 1,000 | 105
integrated mech.
system culture under
non- mulching

9kg/ha seeding of 35.6 141 112 1.2 110 1,157 121
integrated mech.
system culture under
non- mulching

3kg/ha seeding of 185 | 161 100 0.1 75 800 84
integrated mech.
system culture under
non- mulching
(Suwon 151)

Pelleted seeds of 26.7 | 157 98 0.1 82 874 86
integrated mech.
system culture under
non- mulching

Pelleted seeds of 243 | 125 92 0.1 70 1,013 | 106
integrated mech.
system culture under
black PE film mulching

Convention black PE film 28.0 148 96 - 75 953 | 100
mulching hand culture




Table 7. Labour saving hours on each operation stage and it's saving

effects of newly developed integrated mechanization system

culture under black PE film and non- mulching in sesame

(hrs/10a)
Spra- . . . Total
Methods of ying PE film Seed- Weeding | Cutting Thresh | Grad- labou- Effects
| mulch- ) & & ) ) Others ; Index | labour
culture herbic in iNg | thinnina | bindin -ing ing ring savin
-ide 9 9 9 hours g
hrs/ha %
Integrated 6 0 3 27 22 23 12 200 293 24 76
mech. system
culture under
non- mulching
Machines used Tractor | Tractor |Sesame |Sesame | Sesame
row rotary | binder |thresh- | grader
planter |cultuiv- er
ator
Integrated 0 5 0 210 22 23 12 200 472 38 62
mech. system
culture under
black PE film
mulching
T ractor Sesame |Sesame | Sesame
f bind thresh- d
Machines used urrow inder res grader
vinyl er
mulcher
Conventional 0 80 205 210 330 151 54 200 1,230 100 0
black PE film
mulching hand
culture
( )
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Table 8. Growth characteristics and yield of different times
trial of tractor rotary cultivator under non- mulching
condition in newly developed integrated

mechanization system culture of sesame

Length Yield
) ) No. Plant |capsule | No. No. (kg/ha)
Times trial harvested |, . . capsules
lants/ height bea_rl_ng branches Iplant
P position Grain | Index
cm cm
Four times tractor 18.6 126 91 0.3 90 826 109
rotary cultivator
Three times tractor 20.5 125 86 04 80 881 | 116
rotary cultivator
Two times tractor 20.2 119 82 0.6 86 769 101
rotary cultivator
One time tractor 23.1 115 74 0.2 62 750 99
rotary cultivator
Non- times tractor 15.2 115 79 0.3 63 759 100
rotary cultivator
< 3>
2
+
+
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Table 9. Growth characteristics and yield of different amount of
planting seeds of newly developed integrated mechanization

system culture under tractor row planter sesame in Korea

Length i
No. Plant |cay sgllJle No Phytoph No Y
stand | | pst ) -thora |Lodging ) (kg/10a)
Treatments ings height | bearing | branches blight (%) capsules
- (4
cm osition | /plant /plant i
(m2 (cm) p(cm) p (%) p Grain | Index

Tractor row
planter(200g 19 105 81 0.3 18 3 63 456 73
/10a)+Non- mulch

Tractor row
planter(400g 24 107 85 0.3 20 2 62 58.9 94
/10a)+Non- mulch

Tractor row
planter(600g 31 104 82 0.2 15 3 64 68.4 | 110
/10a)+Non- mulch

Tractor row
planter(pellet| 13 100 82 05 21 2 69 429 69
seed)+Non- mulch

Tractor row
planter(Suweon| 22 104 78 0.3 23 2 57 50.8 82
169)+Non- mulch

Conventional black

PE film mulching 23 137 105 0.6 57 38 92 62.3 | 100
hand culture

Black PE film

mulching

integrated mech. 15 136 103 0.7 59 41 84 57.8 93

system culture
(Yang back gae)

Black PE film
mulching
integrated mech. 23 137 105 0.6 55 35 92 62.5 | 100
system culture
(pellet seed)




Table 10. Labour
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Table 14. Pelleting

, 100V DC motor anyspeed

materials

active carbon

gypsum

1 A)

calcium carbonate

(CaCO3

slaked lime

talc

talcum powder

zeolite

zeolite

vermiculite

bentonite

bentonite

kaolin

kaolin

clay

diatomaceous earth

peatmoss

Floratorf ( )

compressor

(Kiya- 1600C)

polymer

airbrush hand piece

1.0

polymer




T able 15. Binders

Carboxymethyl Cellulose Sodium
CMC Shinyo Pure Chemicals Co., LTD.
S.P.C GR. Reagent

Methyl Cellulose 4000
MC Junsei Chemical Co., LTD.

Shinyo Pure Chimicals Co., LTD.
Tween 80 S.P.C GR. Reagent

Polyvinyl Pyrrolidinone (C6H9NO)n
PVP Kanto Chemical Co., INC.

Polyvinyl Alcohol (- CH2CHOH-)n
PVA Shinyo Pure Chemicals Co., LTD.
S.P.C GR. Reagent

Hydroxyethyl - Cellulose medium

HEC viscosity 1

1) pelleting material

clay, peatmoss, vermiculite, talcum 2 3

2) binder

polyvinyl alcohol(PVA) 10 2.0%

1)

ISTA

3,6 9 12




2)

2/3 ,
100 3 5.0 3
, 5.0
23 3,6, 9 12

3

1. polymer
16 . vermiculite, talcum,
peatmoss, zeolite, slaked lime
PVA, HEC, PVP : binder

1.0% 2.0%
2.

polymer



Table 16. The shape, color, size, uniformity and hardness

of the pelleted seeds by different materials and

binders
ﬁqezlalt%triir;% color shape uniformity hardness
talcum w hite QeO@ *okkx Hitt
vermiculite gold @OO@ *Rkx HitH
peatmoss bé?%bﬁlh @@@@ o i
gypsum w hite @@ *x HHHH
zeolite gold QOO@ *kx #H
active carbon black @OO@@ ** #
slaked lime gray Q@@ ** #H
calcium .
carbonate white @@ o i
kaolin gray @@ * %k #
clay gold @ *kx #H
bentonite gray @ * %k o
diatomaceous
earth gold @ " i

@@@@ excellent, @@@ good, @@ usually, @ bad
**x% excellent, *** good, ** usually, * bad

#HH excellent, ## good, ## usually, # bad

17, 18
talc, vermiculite, peatmoss, clay
clay+peatmoss+talc, ver+talc

clay




vermiculite

peatmoss

clay+talc, tlac, clay+vermiculite

talc

Table 17. The shape, uniformity and hardness of the pelletizing

either with clay, vermiculite, talcum or peatmoss alone or

in combinations

combination shape uniformity hardness
C @ P i
V; 00 FrEw prIT
T 000@ R R H
C+P @e@E@@ b iiiid
C+V @@ b it
V+T @@ rrEE i
C+P+V @@@ ** #
C+P+T @E@E@ HE idiiicd
CHV+T @@@ s it

C: clay, P: peatmoss, V: vermiculite, T: talc

@@@@ excellent, @@@ good, @@ usually, @ bad

**x* excellent, *** good, ** usually, * bad

it excellent, ## good, ## usually, # bad




Table 18. Effect of pelleting materials on percent germination from

lab tests
[letin

;eateria?s 3 6 9 12day

controll 86.0 91.0 91.0 91.0
C 40.7 62.3 62.3 62.3
\% 21.0 30.7 40.3 58.0
T 11.7 38.0 76.0 82.0
C+P(1:1) 14.7 25.0 43.7 51.0
C+P(1:2) 7.7 10.0 19.0 33.0
C+V(1:1) 6.7 11.3 34.3 60.0
C+V(1:2) 7.0 15.0 50.7 74.0
C+P+V(2:1:1) 16.7 27.3 43.7 47.0
C+P+T (2:1:1) 6.3 13.0 27.3 45.0
C+P+T (1:2:1) 14.0 24.0 36.3 38.0
C+P+T(1:2:2) 9.7 20.3 32.0 39.0
C+P+T (2:1:3) 4.0 12.0 49.0 66.0
C+P+T (2:1:1) 5.7 8.3 20.7 43.0
CHV+T (1:1:1) 14.7 32.7 42.3 48.0
CH+V+T (1:1:3) 6.3 8.7 17.3 35.0
CHV+T (1:1:4) 4.7 7.0 19.0 43.0
V+T(1:1) 0.3 1.0 11.7 32.0
V+T(1:2) 0.0 1.0 12.7 24.7
V+T(1:3) 0.7 17 9.7 32.0
C+T (1:3) 10.3 240 81.0 82.0
LSD(5%) 8.16 17.67 17.15 14.77

C: clay, P: peatmoss, V: vermiculite, T: talc




polymer
2 3
1. vermiculite, talcum, peatmoss
2. Polymer PV A 1.0% 2.0%
3. drum ,
4, clay + peatmoss + talcum

vermiculite + talcum
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(B16, MCO07, Cha94)
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365, Fusarium oxysporum

36

Pythium ultimum

101

3197

31, Rhizoctonia solani

( 19).

Table 19. Screening of endospore forming biocontrol agents for

control major soil borne plant pathogens

Sampling No. of No. of selected isolates for
All of three

series isolates Pythium  Rhizoctonia Fusarium
A series 79 0 6 9 -
B series 189 0 11 14 -
C series 161 1 26 34 1
D series 198 0 16 44 -
E series 733 9 69 - 9
F series 29 0 14 - -
G series 555 10 194 - 10
H series 457 1 7 - 1
| series 520 8 16 - 8
J series 290 2 6 - 2

T otal 3211 31 365 101 31




MIDI system

Bacillus spp. ( 20).

polymyxa E681, G157

P seudomonas fluorescens B16

Table 20. Number of isolates belong to genus Bacillus,
identified through Sherlock systema

Bacillus

Scientific name

No. of isolates

Bacillus subtilis

B.
B.

T T T T U W W W @

amyloliquefaciens

polymyxa

. cereus
. pumilus

. macerans

. brevis

. megaterium
. atrohaeus

. pulvifaciens
. laterosporus

. pantothenticus

12
6

[ERN
[N

N P PN W 0101 W

T otal

gl
N

a Sherlock system (Microbial ID, Inc., Newark, Del),

for fatty acid methyl ester analysis.

E681

20%



20%

B. polymyxa E681, G157

Table 21. Comparison of population densities of root colonizing
Bacillus polymyxa E681 and Pseudomonas fluorescens
B16 used by DLF and Ahmad and Baker's methods on

the barley root

Population density(x 102 cfu/l cm root segment)a

Isolates first 1 cm last 1cm
DLFb / A & Bc DLF / A & B

B16 2000 / 7400 921 / NDd

E681 1300 / 490 871 6.7

a Population densities are population of segment on last 1-cm root
tip of barley.

b,c DLF and A & B means Double Layer Filter paper method and
Ahmad and Baker's method(6) which described in materials and
method.

d ND means Not detected.



P seudomonas ,
( 21,

, Pesuedmonas 10cm

Fopulation denesy (log ofwy root)

0 an i1 80 120 160 160 ali] 240

days after Eowing

Fig . 12. The population density of Bacilus pafyrmyxa EGE1 and G157 and Pseudomaonas
fluorescens B16 on barey root after seed treatment in fiekd condition
Bars indicale standard error.



B. polymyxa E681, G157

T able 22. Antibiotic activity of Bacillus polymyxa E681 against

some plant pathogens on PDA

22).

Plant pathogens

Degree of inhibitiona

Pythium ultimum
Pythium debaryaum
Rhizoctonia solani
Fusarium oxysporum

P hytaphthora parasitica
P hytophthora capsici
Botrytis cinerea
Botrytis alli
Cladosporum sp.
Aspergillus sp
Xanthomonas. campestris

+++

+H++

+H++

+H++

+++

+H++

+H++

+H++

+H++

+++

+++

a The degree of inhibition was divided by the range of the zone of

inhibition ; +:<1, ++:1- 3, +++:4-5, ++++:6(mm)<

, Rhizoctonia, Fusarium

23).

Pythium



()

Table 23. Suppression of cucumber damping- off cause by Pythium
ultimum, Rhizoctonia solani, and Fusarium oxysporium
with seed treatment of Bacillus polymyxa E681 and

Pseudomonas fluorescens B16

Healthy stand(%)a

Isolates
P. ultimum R. solani F. oxysporium
B16 70 ab 78 b 87 b
E681 80 b 75 b 67 b
CK 55 a 50 a 33 a

a Healthy stand=100- (Number of infeced plant/Total plants X 100)
b Means with a column followed by the same letter are not significantly

different according to Fisher's protected LSDCC.

5
, talc, clay+talc, clay+ vermiculite, clay+peatmoss+talc,

clay+vermiculite , priming ,



petri , 3

80% . petri
-T , MG
10 25%
6 10%
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4
1 66 3,197
58
10
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Bacillus spp. 35

3. E681 E606 10
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Table 33. Differences of population densities of sesame root colonizing

rhizobactria

seeding date 20th after 40th after 60th after
seeding seeding seeding

2.0x10zcfu/ 1.8x 10zcfu/ 13.0x 10%cfu/ 0.5x10%cfu/
seed 1g root 1g root 1g root

: Bacillus polymyxa E681
Sticker : 1 2% PVA
: 3.8 x 105 cfu/seed
: 23 x 10 cfu/seed

: 2.0 x 103 cfu/seed
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Table 35. Treatment of pellet on sesame seed by different

microorganism and polyvinyl alcohol concentration

No. Treatment

1 control

2 05 1.0% PVA pellet

3 1.0% PVA pellet

4 1.0 2.0% PVA pellet

5 E681 inoculation

6 E681 inoculation + 0.5 1.0% PVA pellet

7 E681 inoculation + 1.0% PV A pellet

8 E681 inoculation + 1.0 2.0% PVA pellet

9 E681 inoculation + 0.5 1.0% (/10 times soln)
PVA + E681 spray
E681 inoculation + 1.0% (1/10 times soln)PVA

10
pellet + E681 spray

1 E681 inoculation + 1.0 2.0% (1/10 times soln)
PVA pellet + E681 spray

12 E681 inoculation + 0.5 1.0% (1/50 times soln)
PVA pellet + E681 spray
E681 inoculation + 1.0% (1/50 times soln)PVA

13
pellet + E681 spray

14 E681 inoculation + 1.0 2.0% (1/50 times soln)
PVA pellet + E681 spray

15 E681 inoculation + 0.5 1.0% (1/100 times soln)
PVA pellet + E681 spray
E681 inoculation + 1.0% (1/100 times soln)PVA

16
pellet + E681 spray

17 E681 inoculation + 1.0 2.0% (1/100 times soln)
PVA pellet + E681 spray

18 0.25 0.5% PVA pellet

19 0.5% PVA pellet

20 0.5% PVA pellet (pelleted for one and half hours)




4. : 20 7
5. 2
6. Pot : 1/2,000 pot (7.47%),
(25.20%)
7. E681 20
. clay(1) + vermiculite(2)
2.0% ( )
8.
(promptness index)
PI=% [( - +1)
1 17 10 seed polymer
vermiculite 100
18 (seed 10 , vermiculite 80 , PVA 20 )
19 (seed 10 , vermiculite 70 , PVA 125 )

20 (19

25

25

(13.36%),

9

72

PVA 05

40



400ml(270.3g) +

- Ver 2,800ml(1,678g, 5.52 MC), 60mesh +
PVA 500ml(2.59 PV A 500m| water =05% PVA
7
Ver : 950 (2,800ml)
PVA : 31 (2.59)
: 80
Table 36. Economic analysis between conventional and
pelleted seed for seeding and thinning
on sesame cultivation
( /10a)
Conventional Pellet seed
Content (A/B)
(A) (B)
Seed cost 7,500(497gr) 1,071(71g) 18,000 /1.2kg seed
Pellet cost
- vermiculite 0 250(737 ) 4,400 /13,000
- PVA 0 8(0.669) 6,000 /500g
- labour 0 5,833(80min.) 35,000 /man 1 day
T hinning 65,625 0 25000 /woman 1 day
(21.0hrs)
Sum 73,125 7,162 10.2




1/100

PVA
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1/10
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T able 37. Differences of germinability on sesame pelletized seed

by different soil moisture content

Soil moisture condition on pot trial
Petri dish test Dry Optimum Over
Treat. (7.47% SMC) |(13.36% SMC) |(25.20% SMC)
No. Percent | Prompt | Percent | Prompt | Percent | Prompt | Percent | Prompt
germi- | -ness | germi- | - ness | germi- | - ness | germi- | - ness
nation | Index | nation | Index | nation | Index | nation | Index
(%) (%) (%) (%)
1 99 596 0 0 52 250 98 776
2 52 176 34 176 50 298 82 520
3 72 318 28 190 66 462 68 446
4 50 118 A 178 96 618 74 498
5 100 598 26 144 92 650 100 782
6 81 272 18 114 86 498 90 620
7 27 82 0 0 30 120 62 432
8 54 103 18 98 58 336 56 348
9 71 174 12 66 82 494 78 530
10 21 74 32 154 68 422 60 416
11 52 128 34 186 76 512 30 192
12 94 421 22 122 86 588 96 654
13 80 261 4 20 76 498 96 668
14 32 83 0 70 412 16 100
15 95 400 34 96 618 100 706
16 67 208 10 54 86 574 90 610
17 97 417 2 12 74 460 94 680
18 100 571 20 100 94 676 100 702
19 99 402 12 62 100 714 100 730
20 71 202 6 34 100 662 100 706




1. polymer
2. PVA
3.
4, 400 (270g)+60mesh
vermiculite 2,800 +0.5%PVA 500 (30 )
90rpm, (20 )  130rpm, (30 )
200rpm
5

Butler, R. 1993 Coatings, films and treatments. Seed World, October,
19- 24.

Scott, J.M. 1989. Seed coatings and treatments and their effects on
plant establishment. Advances in Agronomy 42, 43- 83.
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Development of seed quality enhancement technology
and an integrated system for labor saving

production of sesame
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Fig. 1. Differences of germination percentage in sesame variety.






Table 11-1. Effects of
seeds

priming conditions on germinability of sesame

14 for 14 days 17 for 10 days 20 for 7 days
Treatment GR Pl AGT GU PG GR Pl AGT GU PG GR Pl AGT GU PG
dHz0 control | 15 757 61 27 85 24 520 38 17 84 39 489 25 08 88
50mM | 15 779 60 19 86 28 573 35 11 88 40 497 23 05 87
Potassium 150 16 801 60 2.7 88 20 603 34 11 92 40 500 23 07 88
Nitrate 250 15 786 68 30 88 28 58 35 15 90 41 499 22 04 86
Potassium 50mM | 15 795 61 20 89 26 553 48 20 90 40 503 25 09 ol
Chioride 150 15 743 61 31 83 28 590 35 12 91 43 526 23 05 93
250 15 787 56 15 86 25 541 39 17 89 41 509 24 06 91
Calcium 5omM | 14 741 64 24 8 27 577 36 11 90 40 505 24 07 90
Nitrate 150 16 827 58 14 90 26 573 38 15 92 42 518 24 08 93
250 16 837 59 24 92 27 574 35 10 89 43 529 24 09 95
Potassium 50mM | 16 794 58 22 87 30 621 33 10 93 41 508 25 08 92
Phosphate, 150 15 755 62 27 86 22 495 40 14 82 39 514 25 09 90
Tri- basic) 250 13 677 66 24 8l 23 506 41 14 85 35 455 28 11 87
Potassium 5omM | 16 798 57 18 86 25 554 38 14 89 41 515 24 07 92
Phosphate, 150 16 812 60 25 90 28 593 34 10 90 41 515 24 06 91
Monobasic 250 16 816 59 23 83 25 540 38 14 87 39 494 24 07 88
“15MPa | 15 766 61 14 90 21 474 43 13 84 44 544 23 07 95
11 15 783 63 20 90 24 541 40 14 91 44 539 23 07 95
PEGB000 -0.75 15 776 62 20 88 27 584 37 13 92 41 506 25 0.7 89
-05 16 837 59 22 92 20 605 36 14 94 40 497 24 07 88
-0.25 19 806 56 22 88 24 530 39 15 87 38 489 25 08 89
ABA 100 17 841 57 16 o1 23 524 41 12 89 41 514 25 09 94
GA3 100 15 744 61 20 85 24 534 39 11 87 41 519 25 09 94
acetone 10% 15 800 64 21 93 23 501 42 20 84 43 539 24 08 97
_ 0.1M 10 500 82 43 73 20 562 45 14 87 42 521 23 05 91
Sodium 0.2M 11 559 80 35 80 17 478 51 24 8l 44 536 22 04 93
Chloride 1.0M 11 591 75 32 79 18 504 51 13 85 41 504 24 08 90
GR: speed of germination, PI: promptness index, AGT: average

germination time,




GU:germination uniformity, PG: percent germination.



Table 11-2. Effects of priming conditions on germinability of sesame
seeds

23 for 7 days 26 for 6 days 29 for 6 days

Treatment GR Pl AGT GU PG GR Pl AGT GU PG GR Pl AGT GU PG
dHz0 control | 44 529 22 04 90 93 570 11 02 97 80 499 12 04 86
50mM | 43 524 22 06 90 88 540 11 03 92 85 520 11 03 88

Potassium ,q, 45 550 22 04 9% 91 554 11 02 94 88 541 12 03 93
Nitrate 250 45 543 21 03 92 87 538 12 04 92 92 566 12 04 97
Potassium 50mMM | 45 540 22 04 @ 80 545 12 06 94 86 536 11 02 92
Chicride 150 43 524 23 06 91 87 542 12 04 93 83 515 12 04 88
250 45 550 22 04 95 89 548 12 05 94 87 549 13 05 96
Calcium 50mM |43 526 23 05 91 9 550 11 0.2 93 87 541 12 04 93
Nitrate 150 46 554 22 04 95 80 548 12 05 94 89 551 11 02 94
250 44 535 22 04 92 93 567 11 03 97 87 532 12 06 92
Potassium 50mMM | 46 552 22 05 95 9 553 11 03 94 89 557 12 02 95
Phosphate, 150 44 541 22 04 9B 86 531 12 06 92 8L 502 12 05 87
Tri-basi) 250 43 527 23 06 92 82 513 13 07 90 83 513 13 06 89
Potassium 50mM | 42 513 22 05 89 93 567 11 02 96 85 523 11 03 89
Phosphate, 150 43 525 22 05 91 9 553 12 06 95 86 534 12 05 92
Mano basic 250 44 533 22 04 @2 91 549 11 03 94 86 528 12 04 90
“15MPa | 46 552 22 05 95 80 544 12 04 93 87 541 12 03 93

11 45 544 22 06 94 84 523 11 07 90 9 554 12 03 95

PEGE000 075 47 570 21 02 % 9 553 12 06 95 85 528 12 04 9l
_05 44 537 22 06 93 94 571 11 03 97 86 535 12 04 92

-0.25 46 552 21 04 95 92 556 11 04 94 91 556 11 04 95

ABA 100 45 543 22 04 93 89 545 11 02 92 82 513 12 05 89
GA3 100 46 556 22 04 9% 90 545 11 04 95 86 534 12 04 92
acetone 10% 44 522 22 04 91 80 547 11 05 94 87 542 12 05 94
. 0.1M 8L 619 14 09 94 86 540 13 06 94 9% 542 11 06 94

S O_d P oM 84 602 13 08 94 82 528 14 08 94 97 551 12 03 95
Chloride 1.0M 83 626 13 03 93 77 500 14 11 90 9% 588 11 01 99

GR: speed of germination, PI: promptness index, AGT: average
germination time,



GU: germination uniformity, PG: percent germination.



Table 12-1. Effects of priming conditions on germinability of sesame
seeds by the

different temperature and soil moisture content in sandy
loam soil
14 17 20 23 26
Treat SMC
- ment (%)
GR Pl AGT PG| GR Pl AGT PG | GR PI AGT PG | GR PI AGT PG | GR Pl AGT PG
5 0. 0 0 0 0 17 603 46 72 29 802 38 87 33 745 46 86
75 0 45 131 5 1 12 80 2 26 845 38 91 37 918 28 90 41 962 23 90
10 1 120 132 14 2 8 77 16 29 823 34 92 42 966 23 90 46 1075 26 90
Contral 125 2 204 121 21 2 9 72 15 31 914 32 93 42 981 24 92 43 975 21 90
15 2 253 129 28 3 103 7.3 18 27 830 32 85 42 94 22 89 44 1012 22 94
20 3 288 114 27 3 9% 75 17 28 846 32 87 41 930 22 86 85 996 21 92
25 2 250 128 27 5 213 7.1 36 29 867 32 89 42 993 24 93 44 1012 24 95
5 0 3 190 1 0 18 627 45 74 23 629 43 72 37 730 25 86
75 0 22 126 2 2 69 71 12 30 922 34 9% 42 966 24 91 43 984 45 92
Potassium 10 1 132 104 11 4 143 66 22 28 859 34 89 43 977 23 91 43 999 38 93
Chloride, 125 2 19 83 14 5 182 64 28 31 922 31 93 44 1004 22 93 41 944 23 88
150mM 15 1 116 100 10 5 188 66 29 30 880 3.1 89 451020 22 94 42 949 22 88
20 3 301 83 22 7 27 85 42 26 782 32 80 44 991 23 92 42 980 23 91
25 2 187 86 14 9 334 66 52 31 925 31 93 44 1013 22 94 45 1015 21 93
5 0 7 185 2 0 19 702 46 84 27 742 40 82 30 798 31 83
75 1 152 103 13 1 4 82 9 27 868 36 92 37 909 26 88 42 974 23 92
Calcium 10 3 307 91 29 2 94 74 17 32 952 33 98 42 960 23 90 42 948 21 87
Nitrate, 125 5 484 84 36 4 140 76 26 30 892 33 92 44 1005 23 94 45 1007 22 93
250mM 15 5 494 80 35 4 166 74 30 29 835 31 84 43 988 23 92 43 973 22 90
20 6 609 7.6 42 7 294 75 54 30 881 31 89 40 916 22 85 44 991 21 91
25 5 494 80 35 7 2713 70 45 31 895 31 90 41 953 23 89 46 1030 26 95
5 0 3 190 1 0 18 632 47 77 24 628 40 70 30 801 31 83
. 75 1 151 104 13 1 4 77 8 27 870 37 93 40 965 26 93 39 935 24 88
Potassium 10 4 344 80 25 6 237 65 37 31 913 31 93 43 975 23 91 45 1017 22 94
Phosphate 125 3 32 93 25 4 162 71 28 30 909 32 93 45 1016 2.2 9% 43 974 21 9
tribasic, 15 4 390 84 29 5 205 66 32 29 849 31 86 43 976 22 91 44 984 21 93
S0mM 20 | 5 53 7.8 38 7 266 7.1 45 20 868 33 90 43 981 23 o1 44 089 22 87
25 5 521 7.8 37 7 267 72 46 29 877 33 90 41 949 23 88 4 9% 21 92
5 0 13 90 1 1 585 1 21 738 43 85 27 743 38 81 30 820 34 85
) 75 1 66 116 6 3 101 6.7 16 30 907 32 93 37 899 29 89 42 989 24 93
Potassium 10 3 246 99 20 6 219 65 34 34 972 30 97 41 941 23 88 42 963 22 9
Phosphate| 155 3 252 98 21 9 335 6.1 49 33 928 29 92 44 989 22 91 43 1057 21 90
monobasic 15 4 409 84 30 9 358 64 54 30 838 30 84 42 972 23 91 43 990 22 92
150mM 20 5 499 85 37 11 436 60 62 32 886 29 88 451031 22 96 43 9% 22 93
25 7 613 73 42 10 405 66 63 32 877 29 87 44 990 22 92 42 999 38 9%
GR: speed of germination, Pl: promptness index, AGT: average germination time, GU: germination

uniformity, PG: percent germination.




Table 12-2. Effects of priming conditions on germinability of sesame

seeds by the

different temperature and soil moisture content in sandy

loam soil
14 17 20 23 26
Treat SMC
- 0,
ment %) | Gr P AGT PG| GR Pl AGT PG| GR Pl AGT PG| GR Pl AGT PG | GR Pl AGT PG
5 0 1 8 90 2 23 765 40 85 24 715 42 82 29 7% 36 85
7.5 1 8 119 8 3 126 68 20 29 878 33 91 42 988 26 95 37 881 25 84
10 2 275 111 25 6 219 72 38 33 907 29 9 43 982 23 92 43 955 21 88
PEG 125 | 3 368 95 29 8 312 68 51 34 903 28 89 42 949 21 87 43 977 21 9
-0.5Mpa 15 4 382 99 32 9 377 65 58 31 851 29 85 43 997 22 93 43 981 22 91
20 3 293 103 25 8 315 67 50 34 913 28 89 44 997 23 93 42 978 22 90
25 4 463 10.1 39 9 33 73 59 36 971 28 96 43 999 23 93 43 981 22 91
5 0 41 83 3 1 580 1 20 707 44 82 25 671 39 74 30 804 33 83
75 2 245 79 17 2 71 77 13 29 875 33 91 37 921 27 89 4 912 24 86
10 8 720 67 47 6 231 74 41 31 877 31 89 44 1003 23 94 43 965 21 89
PEG 125 9 891 72 60 8 32 71 54 33 932 29 92 44 973 21 90 40 904 22 83
-11Mpa 15 | 9 89 65 55 8 299 69 49 32 907 30 91 42 974 23 91 43 975 22 90
20 8 788 69 52 9 375 65 58 34 944 29 94 42 91 22 89 44 999 22 93
25 | 10 919 66 60 10 390 67 62 31 868 31 87 43 975 22 90 43 967 21 89
5 0 16 60 1 0 18 638 46 76 24 708 45 84 29 802 35 84
i 75 5 445 63 28 3 9 81 20 27 839 34 87 37 888 26 86 41 949 24 89
Sodium 10 6 547 68 36 3 133 73 23 29 876 33 91 43 978 22 91 42 991 23 93
Chloride 125 | 6 564 69 37 5 196 70 33 31 901 31 91 44 998 22 92 46 1031 21 95
0.2m 15 6 607 68 40 7 264 7.1 45 30 890 31 90 44 999 23 93 43 992 23 R
20 7 637 72 43 7 274 67 44 29 847 31 85 42 961 22 89 46 1028 21 95
25 9 83% 67 55 9 345 67 55 28 825 32 84 43 977 23 91 43 976 22 90
5 0 52 90 4 1 42 83 9 18 657 47 79 29 79 36 85 32 860 33 89
i 75 1 157 89 12 3 137 71 23 27 851 35 89 39 936 26 90 4 924 23 86
Sodium 10 3 351 102 30 7 282 69 46 32 931 32 95 44 981 22 91 38 877 22 81
Chloride 125 4 410 98 34 8 332 7.1 56 31 887 31 90 45 1005 2.2 93 44 991 21 91
0.5M 15 4 440 92 34 8 33 70 56 31 894 31 90 43 973 21 89 41 939 22 87
20 3 369 107 33 9 358 70 €0 29 845 32 86 43 976 22 91 45 1027 22 95
25 4 474 92 37 11 452 65 69 31 895 31 90 43 980 22 91 43 957 21 88
5 1 57 175 13 1 15 80 3 18 636 47 76 23 692 50 86 29 830 36 88
75 2 242 149 34 2 64 85 14 28 879 35 92 37 925 28 91 4 926 24 87
GA3 100 10 3 328 129 36 4 163 75 30 30 882 32 90 42 990 24 93 38 886 24 83
iufusion 125 3 304 122 31 3 130 75 24 31 890 31 90 41 960 25 91 42 949 22 88
for 1 hr 15 2 194 132 22 3 101 77 19 30 883 31 89 41 966 24 91 38 902 24 85
at 20 20 2 203 115 19 5 207 73 37 29 842 31 85 43 982 23 92 41 934 22 87
25 2 226 107 20 6 240 75 43 33 920 31 93 44 1013 23 95 43 991 23 93
GR: speed of germination, Pl: promptness index, AGT: average germination time, GU: germination

uniformity, PG: percent germination.




Table 13-1. Effects of priming conditions on germinability of sesame
seeds by the
different temperature and soil moisture content in clay

loam soil
14 17 20 23 2
SMC
T reatment (%)
% | GR PI AGT PG GR Pl AGT PG | GR Pl AGT PG | GR Pl AGT PG | GR PI AGT
5 0 0 0 0
75 0 0 0 0 6 228 54
10 0 0 1 870 1 | 7 244 75 44 | 24 726 43
Control 125 0 0 490 1 4 149 61 22 | 18 632 52 8. | 32 85 40
15 0 1 18 84 4 | 16 581 48 72 | 28 85 41 95 | 34 923 30
20 0 2 200 1 1 37 78 7 | 21 770 44 89 | 30 88 34 91 | 451053 23
25 0 2 68 73 12 | 22 790 48 9l | 31 878 35 92 | 411011 26
5 0 0 0 0
75 0 0 0 0 4 139 61
Potassium 10 0 0 1 10 62 2 | 8 279 65 43 | 16 643 42
Chioride 125 0 0 3100 1 8 318 56 42 | 22 755 46 90 | 351318 3.1
150mM 15 0 1 23 72 4 | 15 480 50 71 | 25 807 41 91 | 33 847 29
20 0 3 133 7.2 23 | 21 775 45 91 | 31 893 35 94 | 41 1013 26
25 0 16 140 2 3 112 76 21 | 23 220 42 94 | 31 895 33 94 | 411012 25
5 0 0 0 0
75 0 0 0 0 4 138 60
Calcium 10 0 0 1 2059 3 | 7 238 79 41 | 21 664 43
Nitrate 125 0 0 | 12 447 51 36 | 20 701 50 8 | 29 1730 37
250mM 15 0 1 18 89 4 | 14 550 49 €8 | 26 823 39 90 | 36 98L 30
20 0 3 190 1 4 137 75 25 | 22 784 44 9l | 34 323 34 94 | 35 931 36
25 0 13 171 3 5 180 7.6 34 | 23 811 41 91 | 32 904 35 96 | 36 938 28
5 0 0 0 0
. 75 0 0 0 0 1120 1 | 4 151 59
Eﬁ;;izt':m 10 0 0 0 190 1 | 5 189 75 34 | 27 833 39
nospnate, | o5 0 0 880 2 4 176 60 25 | 21 710 47 8 | 27 833 42
tribasic 15 0 1 20 8L 6 | 14 538 50 67 | 25 792 41 88 | 36 948 29
50mM 20 111 110 1 3 130 73 23 | 20 736 43 8 | 32 885 37 9l | 39 994 27
25 0 3 112 74 20 | 20 743 47 87 | 33 899 30 90 | 38 973 27
5 0 0 0 0
. 75 0 0 1 260 0 0 3 231 63
Eﬁ;‘i;i;‘:? 10 0 0 1 34 69 6 | 6 220 76 40 | 20 648 45
A 125 | 0 6 160 1 0 580 1 8 300 58 41 | 20 667 46 79 | 28 806 35
monobasic 15 0 3 198 1 1 19 78 4 | 17 644 47 78 | 32 84 35 91 | 31 885 32
150mM 20 0 9 138 2 2 87 77 16 | 21 773 45 91 | 38 955 2.8 94 | 38 989 29
25 0 7 197 3 4 148 75 27 | 23 812 43 94 | 37 971 29 97 | 36 924 27

GR: speed of germination, Pl: promptness index, AGT: average germination time, GU: germination

uniformity,

PG: percent germination.



Table 13-2. Effects of priming conditions on germinability of sesame

seeds by the

different temperature and soil moisture content in clay
loam soil
SMC 14 17 20 23 26
T reatment %
(%) | GR PI AGT PG GR Pl AGT PG | GR Pl AGT PG | GR Pl AGT PG | GR PI AGT PG
5 0 0 0 0 0
75 0 0 0 0 4 136 60 19
10 0 0 1 36 66 6 5 182 73 32 | 21 634 41 71
P E G 125 0 3 190 1 0 12 443 54 58 | 19 640 52 8 | 28 801 34 84
-0.5Mpa 15 0 4 183 1 1 20 86 5 | 18 650 47 78 | 26 831 41 94 | 33 921 31 93
20 0 13 180 3 2 8 78 17 | 22 787 44 91 | 29 848 37 91 | 401018 28 99
25 0 33 161 6 3 108 79 21 | 23 826 43 94 | 33 894 33 92 | 411022 25 97
5 0 0 0 0 0
75 0 0 0 0 8 288 50 36
10 0 0 2110 1 1 22 57 3 6 227 79 38 | 23 708 43 81
P E G 125 0 0 4 90 1 7 270 53 35 | 22 674 47 80 | 29 85 35 91
-11Mpa 15 0 1 16 91 4 | 15 574 33 70 | 28 836 36 89 | 34 922 29 92
20 0 11 110 1 2 59 78 11 | 21 757 44 88 | 35 904 32 92 | 36 937 27 91
25 0 12 160 2 6 234 74 42 | 22 784 45 93 | 33 894 34 93 | 33 893 29 89
5 0 0 0 0 0
75 0 0 0 0 6 222 52 29
Sodium| 10 0 0 1 40 70 7 7 228 79 45 | 20 674 48 82
Chloride 125 0 0 8 77 2 6 237 59 33 | 20 655 49 80 | 31 876 34 92
0.2M 15 0 0 11 89 3 | 16 5% 49 74 | 28 871 35 9 | 33 85 30 88
20 0 13 133 2 4 173 72 30 | 21 779 44 91 | 30 878 35 92 | 38 960 26 93
25 0 5 175 1 5 182 74 33 | 22 797 42 91 | 30 894 35 95 | 391011 26 98
5 0 0 0 0 0
75 0 0 0 0 4 144 60 21
Sodium| 10 0 0 1 14 68 3 9 305 7.3 53 | 22 679 41 76
Chloride 125 0 0 9 85 2 5 197 56 27 | 21 677 44 79 | 29 84 36 91
0.5M 15 0 1 37 82 8 | 17 621 48 75 | 29 862 37 93 | 38 965 28 94
20 0 10 120 1 4 172 76 32 | 23 809 43 93 | 34 940 32 97 | 36 902 27 87
25 0 9 135 1 7 268 71 45 | 22 772 45 90 | 31 882 33 91 | 39 975 26 93
5 0 0 0 0 0
75 0 0 0 0 3 110 64 17
GA3 100 10 0 9 181 2 0 0 1110 O | 10 347 64 52 | 19 631 49 78
iufusion 125 1 64 176 15 0 6 241 57 34 | 21 724 51 92 | 29 883 36 94
for 1 hr 15 1 92 167 17 0 4104 2 | 13 550 54 72 | 26 812 40 9 | 31 89 32 88
at 20 20 1 5 165 9 1 5 79 11 | 21 756 45 89 | 28 854 36 91 | 36 910 27 88
25 1 42 165 8 2 8 77 16 | 11 714 47 8 | 30 891 35 93 | 35 896 26 87
GR: speed of germination, Pl: promptness index, AGT: average germination time, GU: germination

uniformity,

PG: percent germination.




Table 24. Growth characteristics of sesame seeds affected priming,
pelleting and chemical treatments

Length of
Seedling Emer- : Culm capsule :
TI(I%E.IL em%rgt%nce g(%zge Flo(\j/\g?gng Iezng;h seFt)ting Bnrgrr:]c&eers I?(I)se?;e
nodes ()
1 5. 16 70 6. 27 127 71 0.2 8
2 5. 17 15 6. 30 89 41 0 7
3 5. 16 90 6. 27 146 88 0.4 7
4 5. 16 50 6. 27 130 69 0.4 7
5 5. 16 60 6. 27 107 59 01 7
6 5. 16 70 6. 27 120 68 0.2 7
7 5. 16 90 6. 27 126 59 0.2 7
8 5. 16 95 6. 27 136 70 0.4 8
9 5. 16 98 6. 27 149 0 0 7
10 5. 16 80 6. 27 141 85 0 5
11 5. 16 70 6. 27 151 88 0.2 5
12 5. 16 75 6. 27 140 94 0 5
13 5. 16 80 6. 27 141 e 0.2 5
14 5. 16 75 6. 27 147 89 0.2 4
15 5. 16 70 6. 27 144 76 0 5
16 5. 16 99 6. 27 150 85 0 5
17 5. 16 99 6. 27 153 82 0 5
18 5. 16 95 6. 27 152 86 01 6
19 5. 16 98 6. 27 148 74 0.1 5
20 5. 16 99 6. 27 143 77 0 5
21 5. 16 95 6. 27 146 83 0.3 6
22 5. 16 9% 6. 27 140 76 05 6
23 5. 16 98 6. 27 137 76 0.6 6
V() - - - 129 10.7 -
LSD
- - - 8.3 16.8 - -
G




Table 25. Yield components and yield of sesame seeds affected by

benomyl,
pelleting and chemical treatments
Treatment No.of  No.of 1,000 £ wt. Yield Yield
number capsules/  seeds seeds (@) ( /108) index
plant  /capsule wt.(Q)

conventional 48 60.1 2.28 591.4 60.4 100
benomyl 18 52.7 2.09 575.4 245 41
benomyl+pellet 67 60.8 2.32 602.8 66.8 111
priming(PEG 6,000 - 1.1 MPa) 50 55.0 2.40 597.0 66.7 110
priming(NaCl 0.2 M) 42 58.9 242 621.7 53.2 88
priming(KCl 150 mM) 50 571 2.24 618.8 541 90
priming(PEG 6,000 - 1.1 M Pa)+pellet 36 54.4 2.22 613.2 46.6 77
priming(NaCl 0.2 M)+pellet 42 64.9 2.20 599.4 67.7 112
priming(KCl 150 mM)+pellet 51 76.4 2.20 615.5 77.2 128
pellet+M 45 57 574 245 635.0 79.5 132
pellet+E681 58 56.4 2.35 634.3 77.4 128
M 45 60 68.3 2.40 632.3 69.2 115
E681 53 63.1 2.29 620.4 69.9 116
benomyl+M 45 65 704 242 619.7 82.1 136
benomy|+E681 50 73.2 2.35 626.1 729 121
pellet+M 45 53 65.3 2.19 619.6 81.8 135
pellet+E681 a7 68.7 2.29 616.1 730 121
pellet+M 45+chemical(1 time) 53 63.6 2.22 616.6 74.1 123
pellet+E681+chemical(1 time) 43 60.4 2.24 611.8 714 118
pellet+M 45+chemical(2 time) 43 66.4 2.32 604.8 72.8 121
pellet+E681+chemical(2 time) 52 65.9 2.34 603.2 719 119
pellet+M 45+chemical(3 time) 50 69.0 2.32 610.2 779 129
pellet+E681+chemical(3 time) 57 63.7 2.44 611.7 70.1 116

CV( ) 184 - 0.33 19.0 156

LSD(5 ) 189 - 0.16 15.2 12.2
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Fig. 3-1. Storage RH and temperature affect seed moisture content of
pelleted sesame seeds stored for different duration.

A: controll, B: clay+vermiculite(1:2), C: clay+peatmoss+talc(1:1:3), D: talc,

E: benomyl+M45+pellet [clay+vermiculite (1:2)]
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Fig. 3-2. Storage RH and temperature affect seed moisture content of
pelleted sesame seeds stored for different duration.

F: benomyl+E681+pellet[clay+ vermiculite(1:2)],
G: M45+pellet[clay+vermiculite(1:2)],
H: E681+pellet[clay+vermiculite(1:2)], I: M45, J: E681




Table 26. Germination percentage of the 6th day on the petridish by the
different storage temperature and relative humidity on the

pelleted
seed
Temp. RH A* B C D
() (%) | 30** 60 90 30 60 90 30 60 90 30 60 90
control 98 85 85 95
40 98 97 95 73 77 72 91 90 92 91 94 93
4 60 96 96 96 73 73 62 92 93 91 92 92 93
80 97 97 98 77 77 67 93 91 89 87 91 90
40 99 97 98 73 80 65 87 86 89 90 94 94
15 60 98 96 97 63 75 71 93 89 88 84 91 95
80 97 96 95 70 75 66 91 91 86 87 84 92
40 97 97 97 64 73 70 91 90 90 90 92 95
25 60 98 97 97 68 74 74 86 92 85 92 91 94
80 95 96 93 63 53 44 90 83 70 87 80 73

*A: controll, B:clay+vermiculite pelleting, C: clay+peatmoss+talc

pelleting, D: talc pelleting.
**storage periods(day).

Table 27. Germination percentage of pelleted seeds affected by different

storage

temperature and relative humidity, measured in petridishes
after six days




control clay+ver. clay+peat.+talc talcum
=122 = = e e
() O 1+ 2 3 4|1 2 3 4 1 2 3 4|1 2 3 4
cont
ol 98+ 0.82 85+ 3.56 85+ 1.89 95+ 2.16
40 98a 97a 95a | 97a | 73a 77a 72a 88a 9la 90a 92a 9la |9la 94a 93a 9%a
4 60 97a 9%a 9%6a | 9a | 72a 73a 62a 89a 92a 93a 9la 90a | 92a 92a 93a 9%a
80 98a 97a 98a | 98a | 77a 77a 67a 86a | 93a 9la 8% 92a | 87a 9la 90a 90a
mean | ggA 97A 96A |98A |74A T76A 67A 88A 92A 91A 91A 91A |90A 92A 92A 93A
40 99a 97a 98a 98a | 73a 80a 65a 79a 87a 86a 89a 9la |89 94a 9a 92a
15 60 98a 9%a 97a 97a |63a 75a 7la 83a 932 8% 88a 89a |84a 9la 95a 9%Ba
80 96a 96a 95a 97a | 70a 75a 66a 86a | 9la 9la 86a 88a | 87a 84a 92a 8%
mean | ggA 96A 97A 97A |69B 77A 67A T79AB |90AB 89A 88AB 89A |87B 90A 94A 92A
40 97¢b 97a 97a 99a | 64a 73a 70a 8la 9la 90a 90a 9la |90a 92a 95a 92a
o5 60 98a 97a 97a 97a |69a 74a 74a 83a 86a 92a 85a 89a |92a 9la 94a 9la
80 96b 96a 93a 96a | 63a 53a 44b 54b | 90a 83a 70b 52b | 87a 7% 73b 46b
mean | g7A 97A 96A 97A |65B 67B 63A 73B 89B 88A 82B 77A |90A 87A 87A T76A

* storage duration (month)
**small letters compare the mean values between

within the same
temperature but capital letters do them between temperatures (p=0.05

of LSD).

the storage humidity

Table 28. Germination percentage of pelleted seeds by the different

storage

after 9 days

temperature and relative humidity, measured in pot trials



control clay+ver. clay+peat.+talc talcum
Temp. | RH | o o .| o lTIolI oo TILITITIOTLoL LIl
()| |« 2 3 4,1 2 3 4|1 2 3 4|1 2 3 4
cont
rol 65+ 6.49 64+ 14.08 70+ 13.40 78+ 8.61
40 30a 32b 1a 3a | 34b 58a 47a 17a| 77a 50a 27b 5a |64:db 30b 20b Oa
4 60 3la 42a la 3a|67a 64a 59a 17a | 83a 4la 69a 9a | 55b 40z 4l1a Oa
80 |42a 13b 2a 4a |39 70a 4la 12a | 77a 35a 62a 4da | 79a 47a 34d 1la
mean |34A  29A 1B 3A |47B 64A 49A 15A | 79A 42A 53B 6A |66B 3%A 32A 1A
40 56a 30a 4a b5a| 70a 60a 59a 16a | 86a 3la 70a 53 | 60b 8 3ba 0Oa
15 60 27b  20b 8a 2a | 60a 63a 55a 16a | 70b 29a 60a 4a | 82a 30a 34a Oa
80 14b 25¢b 2a 2a | 7la 52a 4la 13b | 88a 29a 74a 4a | 6lb 17b 27a Oa
mean |32A 25AB 5B 3A | 67A 58AB 52A 15A |81A 30B 68A 4A |68B 18B 32A 1A
40 3la 11b 12a 6a | 72a ©60a 38a 12a| 76a 24a 5a 1la| 83 29a 40a Oa
25 60 13b 22a 3la 3a | 53b 60a 45a 15a | 66a 29a 3a la | 77a 25a 26:db Oa
80 |52a 16b 9a la |[6ldb 40b 29a 5b | 69a 13b 6a la|84a 5b 14b Oa
mean |32A 16B 17A 3A |62A 53B 37B 11B |70B 22C 5C 1B |81A 20B 27A 1A

* storage duration (month)
**small letters compare the mean values between
within the same

temperature but capital letters do them between
of LSD).

the storage humidity

temperatures (p=0.05




Table 29. Percent

sesame seeds

affected by storage

petridish tests after

germination of

rhizobacteria- treated and pelleted

temperature and RH, measured in

six days

benomyl benomyl surface inoculate

Temp. RH +M 45 +E681 M 45 E681 M 45 with E681
() (W) | T T T e

2* 4 2 4 2 4 2 4 2 4 2 4

cont. 92+ 2.62 88+ 3.27 77+ 2.62 87+ 4.32 97+ 2.05 96+ 2.05
40 71a 80a 80a 66b 75a 62a 67a 73a 98a 99%a 95a 97a
4 60 6la 41b 79a 87a | 72a 65a | 65a 21b 94a  97b 98a 96a
80 58a 68a | 57a 79 | 14b 36b | 64a 17b | 95a 96b | 97a 96a
mean | g3A 63A T2A T7A 54A 54A 65A 37B 96A 97A 97A 96A
40 76a 75a | 70a  69b 64a 79a 75a 52b 98a 97a 96a 98a
15 60 62a  44b 70a 80a | 63a 27b 70a 77a | 98a 97a | 9%a 96a
80 58a 49b | 7la 65c | 62a 6b | 55a 7la | 95a 93b | 9%6a 97a
mean | g5A 56A 70A 71A 63A 37AB | 67A 67A 97A 96A 96A 97A
40 45a  24b 21b 6b 66a 56a 67a 6la 97a 97b 9%a 97a
25 60 b3a 4la 68a 78a 57a 4b 64a 45a 96a 99a 98a 98a
80 13b 1c 2b 1b 26a 2b 29b 5b 92a 88c | 9%a 88b
mean 37B 22B 30B 28B 50A 21B 53A 37B 95A 95A 97A 94A

* storage duration (month)
**small letters compare the mean values between the storage humidity

within the

same temperature but capital

(p=0.05 of
LSD).

letters do them between temperatures




Table 30. Percent
sesame seeds
affected by storage temperature and RH, measured in pot

trials after 9

germination of

rhizobacteria- treated and pelleted

days

benomyl benomyl surface inoculate

Temp. RH +M 45 +E681 M 45 E681 M 45 with E681
() (W) | T T e
2* 4 2 4 2 4 2 4 2 4 2 4

cont. 78+ 5.27 73+ 9.80 55+ 10.66 75+ 6.02 82+ 594 81+ 2.70
40 59b 34 | 21b 5a 82a 3a 18a Oa 42a Oa 36a 2a
4 60 61b 2% 69a Oa 38b 3a 34a 3a 38a Oa 19% la
80 72a 36a | 19 la | 31b 10a | 17a 1a | 3la Oa | 18b Oa

mean | g4A 33A 36A 2A 50A 5A 23A 2B 37A 1A 24A 1A
40 79a 39a | 53a Oa 15b 6a 2la 6a 27a la 24a Oa
15 60 58a 3leb | 49a Oa 10b 9a 14a 3a 28a la 2la Oa
80 60a 26b | 3lb Oa | 40a 6a | 2la la | 30a Oa | 23a Oa

mean | geA 32A 44A 1A 22B 7A 19A 3AB |28AB 1A 23A 1A
40 61b Oa 10c Oa 5a 2a 28a la 42a 3a 20b Oa
25 60 84a la 58a Oa 6a 2a 20 13a 26b Oa 25a Oa
80 53c Oa | 41b Oa 4a O0a | 15b 4a | 12c O0a | 18b Oa
mean | geA 1B 36A 1A 5B 2B 21A 6A 27B 2A 21A 1A

* storage duration (month)

**small letters compare the mean values between the storage humidity

within the
same temperature but capital

(p=0.05 of
LSD).

letters do them between temperatures




Table 31. Number of rhizobacteria on seed surface after storage

for different

lengths of time at different temperature and RH
(cfu)
stroage 4 15 25 o
treatment 80%
month 40+ 60 80 40 60 80 40 60 RH

0 33,200
1 0 0 0 0 0 0 0 0 0
benomy! 2 0 0 0 0 0 0 0 0 0
+ M45 3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0

0 29,200
1 40 55 60 40 10 0 60 50 0
benomy| 2 40 50 60 50 0 0 30 20 0
+ E68L 3 60 20 20 20 20 20 0 0 0
4 0 10 25 0 40 15 0 10 20

0 30.400
1 0 0 0 0 0 0 0 0 0
M45 2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0

0 35,100
1 80 60 0 0 80 0 40 60 50
E681 2 40 30 0 0 40 0 20 60 50
3 40 20 20 20 0 0 0 0 80
4 20 0 15 20 0 30 25 40 320

0 3,900
M45 with 1 0 0 0 0 0 0 0 0 0
surface 2 0 0 0 0 0 0 0 0 0
inoculate 3 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0

0 2,900
E681 with 1 730 1700 1200 240 880 720 480 1500 350
surface 2 240 35 20 50 25 50 65 30 25
inoculate 3 0 0 0 0 0 0 0 0 0
4 20 30 20 20 10 15 60 30 0

* storage temperature
** storage humidity
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