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Summary

The barley sowing date was determined upon the earliness of cultivated rice
and degree of drainage in paddy-field, and the freezing injury of early
germination barley seedling occur early rice cultivated paddy-field by the early
sowing, other hand that occur late rice cultivated paddy-field by the late sowing
and agricultural work was delayed by autumn rainfall.

The purposes of these investigation were 1) to control seedling growth by seed
treatment before sowing 2) to adapt these seed treatment technique to field.

The obtained results were as follows.

1. Seed treatment

1) Seed priming

These experiments were conducted to evaluate the variability of seed
germination, seedling growth with different osmotica and their solution
concentration in barley. The average germination percentage(AGP) of primed seed
in DW and PEG were higher than control, and those were low with increasing
the treatment period. The AGP of washing seed after primed in PEG was
higher than unwashed seed, and that of redried seed after primed was lower
than unredried seed. The time to germination of primed seed was short compare
to control seed, and that was long in increasing the primed period, and that of
washing seed after primed in PEG was shorter than unwashed seed, and that of
redried seed after primed was longer than unwashing seed. The emergence
percentage(EP) of primed seed was higher than control, and that in 70% field
moisture capacity soil was higher than 50, 909%. The time to emergence in 70%
field moisture capacity soil was shortest. The seedling length of primed seed in
distilled water(D.W) was longer than other seed treatment, and the effects of
priming periods were much the same, and that was effect by exist PEG on

primed seed surface. The seedling root length of primed in D.W was longer than



control, that of primed in PEG was shorter than control. The AGP of primed
seed in other osmotica except PEG were not significant, and those were different
with priming period and osmotica solution concentration. The AGP of priming
period, 1, 2, 3 days, respectively were not different but those of priming period 4,
5 days, respectively were significantly decreased. The seedling length elongation
of primed seed in other osmotica except ZnCl; were large, and those of primed
period and concentration of osmotica solution were not different. The AGP of
priming seed of Jinyangbori, Seassalbori and pellet cultivars were 81.8, 83.8,

84.4%, respectively.

2) Seed coating

The GP(germination percentage) of polymer coating seed above 85% in
Jinyangbori were clolorcon-F, avicel, and those in Sessalbori were alpaban KSG,
klucel, avicel, sepiret-G and waterlock, and those in pellet were daran 8600,
maltrin and waterlock. )

The polymer to elongate seedling length were colorcon-F, alfaban KSG. klucel
and sacrust in Jinyangbori, and were colorcon-F, alpaban KSG and sepiret-G in
Sessalbori, and were klucel and maltrin in Sechalssalbori. The polymer to
elongate seedling root length were all osmotica except sepiret-G in Jinyangbori,
and were all evaluated osmotica except daran 8600, avicel in Sessalbori, and
~ were daran 8600, maltrin and sepiret-G in Sechalssalbori. The emergence
percentage(EP) of coating seed were different‘” each other, and colorcon-F, avicel,
opadry, éacrust, alpaban KSG were higher, and sepiret-G, maltrin, klucel and
daran 8600 were lower than control in Jinyangbori and klucel, avicel, sepiret-G,
alpaban KSG ahd colorcon-F were high in Sessalbori, and maltrin, klucel,
sepiret-G were high in Sechalssalbori. The EP of polymer coating seed were
different to polymer and cultivars, and those of colorcon-F, avicel, opadry,

sacrust and alfavan KSG  coating seed were higher than control seed in
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Jinyangbori but sepiret-G, maltrin, klucel and daran 8600 were lower, and klucel,
avicel, sepiret, alfavan KSG and colorcon-F were high and the others were low
in Sessalbori, and maltrin, klucel and sepiret-G were high and the others were
low in Sechalssalbori. The time to 50% emergence after sowing were shortest
in colorcon-F, avicel as 84.0, 94.0hrs respectively, and the others were over
120hrs, in Jinyangbori, and those except daran 8600 were the shortest as 70~
80hrs, in Sechalssalbori.

3) Seed pellet

This study was conducted to evaluation development of seed pellet technique
such as polymer search, the shape and hardness, the germination and emergence
rate of the pellet seed. The shape formation of the pellet seed was decided by
the kind of polymer, and kaolin, clay, ash and gypsum were good material to
make shape of pellet seed, though clay was good material to make shape of
pellet seed but surface of pellet seed was cracked during the drying, and PG as
material and PVA as binder were the best among them in consideration with
shape and hardness together. The hardness of the pellet seed was affected
polymer, the kind of binders and concentration, and that was depend on polymer,
and the gypsum was highest hardness. The germination (GP) and emergence
percentage(EP) of pellet seed with PG were the highest among the material, and
those were 84.7, 82.3%, respectively. The EP of PG pellet seed was the highest
in 70% field moisture capacity soil, and that was the lowest in 90%. The time to
50% emergence were as same as 50 and 70% field moisture éapacity soil, and
that in 90% was delayed 19hrs compare to 50 and 70%. The average EP was
849, and that was the highest in PG pellet seed size bmm, and those were over
80% in other pellet seed, too, respectively. The EP of PG pellet seed was
decreasing as increasing sowing depth, and that in sowing depth 10mm was the

highest, as 83%. The time to 50% emergence of PG pellet seed after sowing in
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50 and 70% field moisture capacity soil were 121.8, 121.2hrs, respectively, and
that in 90% was 140.5hrs.

4) Plant hormone treatment

This study was intended to evaluated the relationship field environmental
condition and growth characteristics of treatment seed on stability of
simultaneous rice harvest and barley sowing cultivation. The germination(GP) and
emergence percentage(EP) of seed with soaked in plant hormone were
significantly high, but those did not different to plant hormone, concentration and
cultivars. The time to 50% EP of control seed was lllhrs, and BA, GAs and
Kinetin were 106, 115, 123hrs, respectively, and that was shortened with plant
hormone treatment in Jinyangbori, but was reverse to Jinyangbori in Sesaalbori,
and was not affect with BA and GAs but kinetin treatment seed was
significantly delayed in Sechalssalbori. The elongation of seedling and root of
GAsz and kinetin treatment seed were significant, and BA treatment seed was
shortened. The seedling length of BA and GAs treatment seed were shortened
and kinetin was not affect in Jinyangbori, and all plant hormone were showed
significantly affect in Sessalbori, and the seedling length was elongation with
GAs treatment in Sessalbori, and the root were elongation with GAs and kinetin,

and that was shortened with BA treatment in Sechalssalbori.

2. Growth characteristics of treatment seed in field
1) Growth characteristics of seedling

This study was intended to evaluated the relationship field environmental
condition and growth characteristics of treatment seed on stability of
simultaneous rice harvest and barley sowing cultivation at southern area. The
plant height in priming seed, PC and PG in pellet seed, waterlock in coating seed

were longer than control at early evaluate, and GAs treatment seed was longer
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than control seed as 2 times at early and those degree were decreased as
growing, and the effects of seed treatment were large with plant hormone
treatment in Jinyangbori, and those were priming in Sessalbori and
Sechalssalbori. The No. of leaf in priming seed with MgSQs, NaCls, NaxMoQ4 and
ZnCle were much than control, and the those in pellet seed were less than
control at early, but those in pellet seed with PC and PG were much than
control as growing, and in coating seed with avicel, colorcon-F and maltrin were
much than control at early, and in plant hormone treatment seed with kinetin
was much at early, and GAs and BA were much than control as growing, and
the effects of pellet seed were the largest among the seed treatment in all the
tested cultivars. The No. of tiller in priming seed were much than control, and
those of pellet, coating and plant hormone were less than control at early but
those were more than control as growing, and the effects of pellet seed were
large in Jinyangbori, plant growth regulator in Sessalbori and Sechalssalbori.
Though the No. of root were not different to control, treatment seed were more
than control as growing, and the effects of seed treatment on No. of root in
pellet seed were large in all tested cultivars. The fresh weight and dry weight
were heavy in treatment seed, but only pellet seed with clay was slighter than
control, and the degree of treatment on fresh weight were pellet, priming and
plant growth regulator, respectively in Jinyangbori, Sessalbori and Sechalssalbori.
The degree of treatment on dry weight was significant coating seed in

Jinyangbori, and thos: were as same as fresh weight in other cultivars.

2) Yield

The average culm length of priming, coating and plant hormone treatment seed
were long, but that of pellet seed were short compare to control. The panicle
length of priming, pellet and plant hormone treatment seed were short, but

coating seed were long compare to control, and the varietal seed treatment effect
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were similar on osmotica, polymer and plant hormone, the other side those were
showed different. The No. of panicle per 3.3m' and No. of grain per panicle were
many compare to control in priming, pellet, coating and plant hormone treatment
seed, and the degree of extent were different to cultivars, osmotica, polymer and
plant hormone. The 1,000 grain weight of priming seed was similar with control,
and those of pellet, coating and plant growth regulator were slighter than control,
and the degree of extent were different to cultivars, osmotica, polymer and plant
hormone. The average yield of priming seed were 342kg and that were higher
than control as 331kg and the priming seed with KNQOs, NaCl; and NH4NOz: were
over the 350kg, and those of pellet seed were 310kg and pellet seed_ with CP and
PG were 341, 336kg, respectively, and those of polymer coating seed were 327kg
and that was lower than control but some polymer coating seed as opadry and
klucel were 358, 35bkg, respectively, and that of plant hormone seed was 338kg.
The relationship between the yield and No. of panicle in priming seed, yield and
panicle length in pellet seed, yield and culm length polymer coating seed, and

yvield and culm length in plant growth regulator were showed positive high

correlation.

3. Economic analysis of treatment seed cultivation in field

The hours to pellet treatment was 2.0hrs, and coating was 1.0hrs, and priming
and hormone were 0.5, 05h, respectively. The direct product cost of seed
treatment seed per 10a was 212,000won, and that was more than control(naked
seed) plot as 4.0%, and management cost was 4.3% much as to control, in
simultaneous rice ha.vest and barley sowing. cultivation with Jinyangbori. The
interim cost of seed treatment and naked seed were 684,000, 666,000won,
respectively, and that of priming treatment was the highest as 718,000won, and

hormone and coating plot were 691,000, 672,000won, respectively, that of pellet
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seed was lower than control. The net income of seed treatment and control -
were similar as 298,000, 293,000won, respectively, and those of priming and
hormone treatment plot were more than control as 314,000, 302,000won, and that
of pellet plot was lower than control.

The direct product cost of seed treatment seed per 10a was 186,000won, and
that was more than control(naked seed) as 12.0%, and management cost was
115% much vs control, in simultaneous rice harvest and barley sowing
cultivation with Sessalbori. The interim cost of seed treatment and naked seed
were 600,000, 544,000won, respectively, and that of coating treatment was the
highest as 638,000won, and priming was 602,000won, and hormone and pellet plot
were 587,000, 574,000won, respectively. The net income of seed treatment and
control plot were similar as 262,000, 239,000won, respectively, and coating was
281.000won, and priming was 263,000won, those of hormone and pellet treatment
plot were 256,000, 248,000won. The large area was advantage vs small area in

simultaneous rice harvest and barley sowing cultivation with seed treatment seed.
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Table 1-1¥ PEG 6000& -0.75, -1.00 ¥ -150MPa®] FEZ ZH3 4dd Hy
F2E 247 5, 10, 1597 AT & Akrold HAE] HaE VeEAArz
Ade T AALE AL FFHINYU Priming A & dFEe FAs 3=
2 1587 A8 2 filter paper® FE-E AlAGtY, d¥-EL priming & o}F-¥
AYE oA &L oY, dREY FAE 52F B 1587 FAE9 primingA
g A7 FEFYE o|FEE A nxsd, B AFE FAE priming HF F 4
2 QARSI 2478 paper toweld] HFste] wol&-8 FAMG 4ol
Hodolgol mXE priming HFEHE B JH F 54494 DWe PEG
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153

rir

e

_27__



Table 1-1. Germination percentage germination of different treatment seed
after prime in barely

PEG concentration(MPa)

Prime Seed treatHlent

day condition Con DW -075 -100 -150 Mean
Wash 833 873 92,5 93.8 91.3 9.5
Unwash 88.0 90.5 83.8 89.1
5 W-redried 83.3 84.2 80.3 826
U.W.-redried 80.8 80.7 79.0 80.2
Mean 86.2 87.3 849 86.4
Wash 90.8 88.0 84.3 877
Unwash 84.8 86.3 83.8 85.0
10  W-redried 80.8 825 80.5 81.3
U.W.-redried 735 785 71.8 746
Mean 825 83.8 80.1 82.1
Wash 875 835 815 84.2
Unwash 83.5 83.3 77.3 314
15  W-redried 825 80.5 765 79.8
U.W.-redried 72.3 755 72.3 734
Mean 815 80.7 76.9 79.7

D)Wash : wash after primed seed in PEG. Unwash : unwash after primed seed in PEG.
W-redried : redried wash after primed seed in PEG. U.W-redried : redried unwash after
primed seed in PEG
2} 4, 92%% ¥& dob&E e

ANYSFE Fdolg e Aedsrt A5 E Faste AFgolsled AAdr
5Ll 86.4%2 71F Ekon A Us 1590A 79.9%=2 M AxsAn. A
T FEdol&d IS 59 10deME -1L00MPaslA 242t 862, 87.3%%,
AYds 1549ME -0.75MPadl A 815%E 7H¢ & A e

Priming ¥ ¥ TAA8 204 Fgdol&S 29 AHds 5 FTA &
o]glE PEGEYS 32E B2 AAst RE® FA, PEGERE AAA &1
uhg BEF S A7 A7 025, 80.1%2A priming A F FARWC Fofi=
PEG& o] wolE oAsls Aoz yeygow, ® E3Fo] priming A7 F B
FAHE & priming A A} FAsA A=@ FA, PEGE AASHA o ad
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2 Az Exle) wolgo] #2826, 802%HA A=A k& Fxte wd Z7 6,
5%y @A Uetd Fxbe) ARzt wolgg AASA AJANAT. olge P
priming A& % £x9 Az &AM priming X EH/E FEtE Nienow
AW. 59 47 A9 AR
Table 1-2%& wopA A 7H8 Yeld AAd priming M E#E 2W JALr 5
doA 826, 802%EA AZEHA & FA) W& 4zt 6, 5% @A HE F
DW$¢ PEG priming &Fxte] @oli g Ajzke] Z}zZk 681, 624A1t0.2 i+
705417k ¥8 @55 Qe PEG A dAE
"o &b 5R8kgch Priming AE7)7rd2 B Aeldy 5 10, 1694 2z
732, 83.2, VHAE LR AR 7|zte] AojAW HAolAFE AAHE BT
PEGEEY Hiwdol2aA7te AHaFE -0.75 -1.00MPadlA z+zh 711, 71.8A]
Zto 2 ni&dtgdon -150MPadl A 787A12t 22 AR A7) B Zojyn

Table 1-2. Hours to 50 percentage germination time of different
treatment seed after prime in barely

Prime Seed treatment PEG concentration(MPa)
days condition” “Con DW 0.5 -1.00 -1.50 Mean
Wash 705 68.1 60.8 62.8 63.5 62.4
Unwash 64.5 64.0 70.3 66.3
5 W-redried 65.5 65.8 70.5 67.3
U.W.-redried 935 94.8 1103 100.8
Mean 71.1 71.8 787 74.2
Wash 60.3 60.5 70.0 62.5
Unwash 74.3 72.5 7.7 74.2
10 W-redried 78.8 75.3 82.3 78.8
U.W.-redried 114.0 1135 . 1158 114.3
Mean 81.8 80.3 86.0 83.2
Wash 63.0 63.5 74.5 67.0
Unwash 85.3 84.5 89.0 86.3
15 ‘W-redried 8.5 90.3 93.7 90.4
U.W.-redried 117.3 1145 123.3 1184
Mean 87.8 88.2 95.1 90.5

D) Same as Table 1
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9, priming A& & FAAHYZ2A0 wE Lol QA7 priming AE & Fxz}
& 3EE BAA 1587 A9 #Fd FAUL 624X%er M #kew,
priming & ¥ FaAEWA EoJE PEGEYE AASNA &1 nvt2 o3 FA
7} 66.3A12k0) &85 9] priming H@ FAE Fxt BAJYE PEGE o] LolE
AANAE € F AUTh = priming M F FAE ALsr] A FdA &
HHL |FEE FAE AR BolrQAIE AT, Priming H¥] F
FAEU EojYE PEGE AAs Az FA9 PEGE AANA ¥ 2z
FTAY woli g Aol Z+Z} 67.3, 1008A 2 PEGE AASL Axstod HFd
F2e] wolhgAze] AN vFHGITh o] e ARE A AR FAGME F
AEA EJE PEGZE LotE AAANNE & F AN

Table 1-3& EFE&F%Y 10%2 FEETFE A EFY priming A F2
g BF5t] Fol&g A ddolt), Priming A& FAe) BT Eol&E& DW

Table 1-3. Emergence percentage of sowing at 70 percentage field
moisture capacity soil of different treatment seed after prime

in barely

Prime treiir(;% ) PEG concentration(MPa)
days condition®’ Con DW -075 -100 -150 Mean
Wash 32.8 85.3 89.3 90.3 91.0 90.2
Unwash 85.5 89.5 86.8 87.3
5 W-redried 80.8 84.3 83.3 82.8
U.W.-redried 76.5 79.5 77.3 77.8
Mean 83.0 859 846 84,5
Wash 83.3 82.0 815 82.3
Unwash 78.3 77.3 76.8 77.4
10 W-redried 76.3 77.3 74.8 76.1
U.W .—redried , 55,0 56.0 535 54.8
Mean 73.2 73.1 71.6 73.0
Wash 80.5 79.8 82.8 81.0
Unwash 718 73.3 67.8 71.0
15 W-redried 76.0 77.0 74.8 759
U.W.-redried 48.0 53.0 485 49.8
Mean 69.0 70.8 68.4 69.4

?) Same as Table 1
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PEG primingExt7b 217} 853, 902%% oiET 82.8%°] Wit HA Eof
priming ¥ 8] 7} &x}e] Eob#8 ¥<¢lvk: Emmerrich W. E. §9 2319 fAFSH
Atk

Priming M 2]d$d HT Fol&e 5, 10, 154 24zt 845, 73.0, 69.4%Z A
priming 717te] AALFE Fol& L FAs3T

PEG A= HAT Zob&L priming A& 5414 -075 -1.00, ~1.50MPa7t
Zbz} 83.0, 859, 84.6%= -1.00MPacliA <zt & A Wetitth Priming A2 ¥ 3
APz Eol& 2 priming A8 F PEGE FAH8d AAR FA7T 902%=2 &
oA HY A Egon tE FAAYAME e AFoes AxsA| Fi
upR gF e FA7E A dZAR FARG A AxFANME FAEUSY PEGE
FAF TR FAEA Fe FARY Fotgol A f & Vel

Table 1-4% W% EFFEFF] ¢ 279 TAEFLFY 50%= 24T &
ol HFE Fxo) Fol& S vl Aot D.WS PEGE priming A& F31<]

Tablel-4. Emergence percentage of sowing at 50 percentage field moisture
capacity soil of different treatment seed after prime in barley

Prime Seed PEG concentration(MPa)
days ~ teatment, o pw -075 -100 -150 Mean
condition . . . -
Wash 82.3 83.0 88.0 89.5 89.0 - 38.8
Unwash 85.5 878 86.8 86.7
5 W-redried 81.8 805 823 815
U.W.-redried 74.0 78.0 69.3 73.8
Mean 82.3 839 829 83.1
Wash 82.5 85.0 85.0 84.2
Unwash 80.0 82.0 79.0 30.3
10 W-redried 703 748 77.0 74.0
U.W.-redried 76.4 62.0 68.0 71.0 67.0
Mean 73.7 775 78.0 76.4
Wash 775 835 81.3 80.7
Unwash 76.8 78.0 76.5 771
15 W-redried 78.8 75.0 73.3 5.7
U.W.-redried 62.5 615 62.0 62.0
Mean 73.9 74.5 73.3 73.9

? Same as Table 1
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BT Folge 7t7h 830, 896%=A ETY 823%Eth A EA WEET. AA
A9 AHLE EFFE 70%H % vzt el AT Fop&e 4t Az

Table 1-5% @4 EY FEFFo & 21 EFE5F 90%=2 =4
B 2 229 Fohgg vEhd RAolth. Priming IS BT FohE
D.W$} PEG priming & Eel X 2+2F 721, 825%2 dlz2 9] 65.0%0 Hlste] &
A =gt EAAYE AXNAHQ BFE ETFLESF 50, 0%ANA %} vimeA
Bt T JEFEole e AN AzsAct. 53 priming A & 7]3ke] 5, 10, 156€
2 HAA ZolASE JFEH Fol& & AZ 755 623, 560%2 EFETEY 50
3 70%NH G e APLFE Aozt ok TR EoME] EAETFY 50%<
EdMET AXAD AL B FF) 2 F92 A8 T Fobgo] Wl
A & Nee NAstE AonAd AFRAGAY HFE BL F4Ut dssivn A
Zt e

Table 1-5. Emergence percentage of sowing at 90 percentage field
moisture capacity soil of different treatment seed after prime

in barely
I:irlme tre?;fr(il(:a . PEG concentration(MPa) .
ays condition®’ Con D.W -0.75 -1.00 -150 Mean
Wash 65.0 72.1 83.7 85.7 78.0 82.5
Unwash 66.5 72.2 68.0 689
5  W-redried 82.3 31.3 71.5 78.4
U.W .-redried 70.5 74.0 715 72.0
Mean 75.8 783 72.3 75.5
Wash 72.0 735 64.5 70.0
Unwash 68.0 71.0 69.8 69.6
10 W-redried 62.3 66.0 65.3 64.5
U.W.-redried 43.0 445 475 450
Mean 61.3 63.8 61.8 62.3
Wash 62.8 64.0 61.8 62.9
Unwash 59.8 64.0 58.5 60.8
15 W-redried 55.5 57.0 55.5 56.0
U.W.-redried 39.3 41.0 405 40.3
Mean 54.4 56.5 54.1 55.0

?) Same as Table 1
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Table 1-6& ¥A %ol I3 ESFETH TALFZFY 70%% EL priming
A)EAE AESS FEFBOFLANLE 24 Rolth THEoIEHE v
B BREd T obgol e FANNE RolaaAzel FUw WA %
Solgo] BRd FANME Zopr o] 4 AUk TH Tokgol Ak
W FAL priming A2 F 52t Bo| 527 SA5d HEG FAZ FFE:
aAZe SISNTCRE BETY 110547 B 13470 B35E A0 yehy
priming A2l &37} FR]5 )

Table 1-7¢ EA485%e] 50%2 EFIAY FFBolARAZE dehd Ao
D.W$ PEG priming A9 o SolAQA7+e 747 104, 91A7te 2 x4
1188417 WOE WA BEHYG. LFEFFAT0%ANN EFE}2 AT 8754
7k} WS 35A7] A Aol Alnh

Table 1-88 TAE5F 0% EFAM ) TF FohaaAE YEd Ao

e

o

Table 1-6. Hours to 50 percentage emergence of sowing at 70 percentage
field moisture capacity soil of different treatment seed after
prime in barely

. Seed PEG concentration(MPa)
Prime treatmen
days condition®’ Con D.W -0.75 -1.00 -1.50 Mean
Wash 1105 108.3 37.8 86.0 88.8 875
Unwash 975 91.0 975 95.3
5 W-redried 121.8 127.0 126.0 1249
U.W.-redried 146.9 1435 145.5 1453
Mean 1135 114.0 1145 114.0
Wash 97.8 97.3 95.8 97.0
Unwash 109.5 1015 105.3 105.4
10 W-redried 1355 1248 1315 1306
U.W.-redried 136.8 136.8 154.5 142.7
Mean 119.9 1151 121.8 1189
Wash 100.5 103.3 101.3 101.7
Unwash 120.0 118.3 1205 1196
15 ‘W-redried 106.5 109.3 1203 1120
U.W.~redried 132.8 1275 152.3 1375
Mean 115.0 1146 123.6 117.7

?) Same as Table 1
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Table 1-7. Hours tc 50 percentage emergence of sowing at 50 percentage
field moisture capacity soil of different treatment seed after
prime in barely

. Seed PEG concentration(MPa)
Prime treatmen
days condition”’ Con DW -0.75 -1.00 -150 Mean
Wash 1118  104.0 90.8 9.8 92.5 91.0
Unwash 95.0 975 98.5 97.0
5 W-redried 121.3 1248 1225 1229
U.W .~redried 147.0 1415 147.0 1452
Mean 1135 113.4 115.1 114.0
Wash 90.0 03.3 94.0 92.4
Unwash 101.0 1133 1136 1093
10 W-redried 1215 106.3 1148 1142
U.W.-redried 134.0 123.8 1200 1259
Mean . 1116 109.2 110.6 1105
Wash 112.3 101.5 101.0 1049
Unwash : 112.3 119.0 117.3 116.2
15 W-redried 109.0 109.8 1105 1098
U.W.-redried 129.0 134.0 132.5 131.8
Mean 115.7 116.1 115.3 115.7

?) Same as Table 1
DWs$+ PEG priming 4+ B3 &olxaA17k0] 2b2h 147, 1223/ 0.2 oj& 7
1550817k ®vl8] PEG priming A&]F27F 227A17b0] @&H A, A4
709} 50%<] 875, 1Azt MlEal KW 70%HTE 366, 50%X.tHe 31.3A17ke| 1}
o] EgZoldarztel AN A AL

Table 1-9% priming A 2Ex9 f89 24¢ A Aeth, Priming A%
A9 2%4e DW priming FA7F 43cm2 279 4lemiEth 97t o Fow, PEG
priming F&= 39mE R4 Bk 987k AA JErsth PEG priming A2 g4E

24e 2 Aok A AANA YA priming Al G FAEAA B
£ PEGE9S AANA e FANAE 249 ZLAEs} FRGAoH, A=
FANNE 249 s FA% 23S Bivh o) L& PAL priming N F
FA Eo| Bo] gl PEGE B9 wolgd Fo1&e 2AN7| 3, Yotk e

3 Zolro NS NANY Bak ohlg fES AAE JABTHE Gray Do
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Table 1-8. Hours to 50 percentage emergence of sowing at 90 percentage
field moisture capacity soil of different treatment seed after

prime barley

Prime Sced treatment PEG concentration(MPa)
days condition Con D.W -0.75  -1.00 _-150 Mean
Wash 155.0 147.0 119.3 120.3 127.4 122.3
Unwash 1248 121.8 124.7 123.8
5 W-redried 1250 . 1218 122.3 123.0
U.W.-redried 150.3 150.5 155.8 152.2
Mean 129.9 128.6 1326 130.3
Wash 1215 117.8 127.0 122.1
Unwash 127.3 121.0 125.5 1246
10 W-redried 135.7 133.0 147.3 1387
U.W.—redried 146.0 149.0 157.3 150.8
Mean 132.6 130.2 139.3 134.0
Wash 1255 129.5 151.8 1356
Unwash 134.8 142.5 148.0 141.8
15 W-redried 129.0 142.8 145.7 139.2
U.W.-redried 143.3 142.8 1525 146.2
Mean 133.2 139.4 150.0 140.7

?’ Same as Table 1

Drew R. L. K.
PEG priming
1-10% v},

&9 B fAE d8E By
A7t frue By AR wAE JFE AN A= Table
Priming A &l xt¢] 242 DW priming FA7} 98mE &9

88cm BT} °¢F7F ¢ o™, PEG priming A 80cm®E &G ®Huh <7k A
et PEG priming el 4 23S 2 Aozt A9 AAHA @A

priming A& ©& FAF WA o= PEGENE A AR

o) O
o2

FTAANA =

ol FaAEst Faston, AAE FRANE 29 gavt T 24E 1
At o] e AAE 2GS A

_35_

fow A



Table 1-9. Plant height(cm) of different treatment seed after prime in

barley
Prime  Seed treatment PEG concentration(MPa)
days condition Con D.W -0.75 -1.00 -150 Mean
Wash 41 4.3 4.1 39 36 39
Unwash 29 29 29 2.9
5 W-redried 30 32 29 3.0
U.W.-redried 2.8 2.7 2.8 28
Mean 32 3.2 3.1 32
Wash 4.1 3.9 36 39
Unwash 3.7 3.7 34 3.6
10 W-redried 3.9 38 3.7 38
U.W.-redried 29 29 3.1 3.0
Mean 3.7 3.6 35 36
Wash 31 36 3.7 35
Unwash 2.9 30 3.1 2.9
15 W-redried 36 3.3 33 34
U.W.-redried 2.8 30 31 3.0
Mean 3.1 3.2 3.3 3.2

?) Same as Table 1

Table 1-10. Root length(cm) of different treatment seed after prime in

barely
Prime trei%ﬁnde . PEG concentration(MPa)
days condition®’ Con D.W -0.75 -1.00 ~-1.50 Mean
Wash 3.8 9.8 2.0 8.0 8.0 8.0
Unwash 75 7.3 7.1 73
5 W-redried 7.8 79 78 78
U.W.-redried 7.7 7.6 75 7.6
Mean N 7.7 76 7.7
Wash 79 79 79 7.9
Unwash 7.3 7.2 7.2 7.2
10 W-redried 79 78 7.9 7.8
U.W.-redried 7.3 78 7.9, 76
Mean 76 7.7 76 7.6
Wash 75 78 8.0 7.7
Unwash 7.0 74 6.8 7.1
15 W-redried 8.0 77 7.6 7.8
U.W.-redried 7.4 75 7.2 7.4
Mean 75 7.6 7.4 7.5

?) Same as Table 1
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2. ct2 osmoticaol 28t priming

Table 1-11& KNOs9] 639 osmotica® 100, 200, 300mM¥ =2 A3 &H9
247 B AAFAYs} BEE 2R 1557 FHF T paper toweld] }F8}o]
20C seed germinatordl AA# o A F 5497 109 289 A wohEE =
Absted ek kg vhebd Aojt) Osmotica® B WolgE EE MM TF
%9} CeHuOs®: priming & FA+e] wolgo] 47 86, 86%E M ¥4 “ERT.
Ty B Dolgg B 100mMaAA CeHuOs% MgSOst &+ T4 Eo %9k
o™, 200mMo) A= NaCly CeHiOs 2 MgSOs 5oIM ZH2h 83, 84, 87%=2 W=+
2 ¥od Eka, 300mM FEAAME MgS0s8t CeHuOs7t T FAke] HlsiA
%S W e osmoticadl M priming AE EFH7F FIREEA kT
Table 1-12& 48A)17F &<t priming Agst@uirst AT Hol&& ZAME Aot
CsHuOe priming A 28 FApwto] At wolgo] Eof priming M AIA7T FR
A et ® R osmotica 1M E priming AE &FAVF AAHA FgkTh
Osmotica 59 ¥ Wolgg 2d 10mMEEAM 8l4 %= /M E%eH
300mMel A = 77.7%E 714 wtrh
Table 1-13€ 347k AX & T2 HF Lol &g el A, osmotica™® HTE

Table 1-11. Germination percentage of prime barley seed in various
osmotica and concentration after priming 1 day
Osmotica concentration(mM)

Osmoticas 100 200 300 Mean
Con. 83 83
D.W 86 86
KNO3 32 80 80 81
NaCly 82 83 9 . 2
MgS04 83 84 87 85
CeH1406 85 87 86 86
NasMoQs 75 77 75 76
NH4NO3 82 80 72 78
ZnCly 78 76 77 77
Average=t 810+ 81.0 79.4
SD 3.36 3.91 5,50
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Table 1-12. Germination percentage of prime barley seed in various
osmotica and concentration after priming 2 days

Osmotica concentration(mM)

Osmoticas 100 200 300 Mean
Con. 83 83
DW 36 86
KNO; 85 80 81 &2
NaCl; 85 84 77 82
MgS04 34 78 76 79
CsH1406 82 87 85 85
NaxMoOQO4 76 77 73 75
NHsNO; 80 80 77 79
ZnCl, 78 80 75 78
Average* 81.4 80.8 777
SD 3.55 3.48 4,09

Table 1-13. Germination percentage of prime barley seed in various
osmotica and concentration after priming 3 days

Osmotica concentration(mM)

Osmoticas
100 200 300 Mean

Con. 83 83
D.W 86 86
KNO; 86 84 82 84
NaCl, 84 80 76 80
MgSO4 83 84 36 84
CeH14056 86 87 88 87
NazMoOq 77 76 75 76
NH4NO3 76 76 73 75
ZnCl 83 81 36 83
Averaget+ 82.1 81.1 80.8

SD 4,05 418 6.12

dolg& BW KNO; MgSO:s ¥ CeHuOs & 2T FRAET E9ka, ZnChe
83%= tix7 FAY otk Osmotica =R FT Tolge 297 gE g $k
3 2 A7t AUt

Table 1-14= 447t JAH T2 Hi wolg g Yerd Aotk EE osmotica
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Table 1-14. Germination percentage of prime barley seed in various
osmotica and concentration after priming 4 days
Osmotica concentration(mM)

Osmoticas

100 200 300 Mean

Con. 83 83
D.W 35 85
KNO; 80 76 76 77
NaCl. 82 76 74 77
MgSO4 7 75 74 75
CeH1406 74 81 85 80
NaxMoO4 76 77 71 ™
NH4NO3 30 76 76 77
ZnCly 76 72 74 74
Average=* 715 76.1 7.7

SD 3.04 2.67 4,42

oM T FARTH ¥ Holg& Bl 3U7 priming M FxlelA KNOs
MgSOs B GeHiOs 5ol th27 FAEY £ Bl S BAW Ad: 9 2o}
0] #43] "Wolgth o]g e AL BE HRoA FAEHA YeRR,

Table 1-15% 597t priming #2|3 Fx1e] Higol &S ved RAAd ZE
osmotica®} & Table 1-149}F v|S28tA] el o] AL gl 7]|zke] AojASF

Table 1-15. Germination percentage of prime barley seed in various
osmotica and concentration after priming 5 days

Osmotica concentration(mM)

Osmoticas 100 200 300 Mean
Con. 83 83
D.W 87 87
KNOs 82 81 83 82
NaCl 83 80 80 81
MgSOx 7 68 65 69
CoHO6 79 80 75 79
Na:MoOs 7 68 0 7
NH/NO; 80 7 74 78
ZnCl 7 70 7 7
Average® 78.2 74.8 74.1
SD 390 5.95 6.03
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E §&44LY REH osmoticadl fraiFgd 71Adte Aoz AAHA ol
g B UEd JdFAE e E AoR Al

Table 1-162 osmotica F% 100mMolA priming X&)% W IAdFdR Fid
ob&SveERd Al A 1,2 R 399 Hd deb&o] 7z} 807, 79.1, 81.2% =
A9 Hlzsgdou A A5 49 5NN E 764, 763% 0.2 A Lol &e] A3}
g Bydh ojs} ZE AL AEY Aeol: UNAY Table 17(osmotica &%=
200mM)3} Table 18(osmotica % 300mM)IIME frAst A3E Bt

Table 1-19% KNOs®] 6% 2} osmoticas 100, 200 ¥ 300mM =& =% &4
o 24X17F Fo HA Pt EE B2 15687 FA4A% S paper toweld] 3F
3o 20C seed germinatord] A7 & vh& 104 Fol FEZFH 84S A 9
TEE ved Aotk HT FHAL ZnChE A9 EE osmotica A o
Z2F FA8g 84 3o #3238 575, NaCly, MgS0s, CeHs0s, NHANOz0 A T
27 FARY 6 ZA Jesed o9 22 AL osmotica ¥% 200, 300mMel)
A& HlxE At osmotica e FEF FEAI F2FL TR Aol A9 (UM
o

Table 1-20< priming A& 29 F FAE #Feto FEAH} FI4E& 2AS

Table 1-16. Germination percentage of prime barley seed of different
priming period in 100 mM osmotica solution

Priming period (day)

Osmoticas T 2 3 ) 5 Moan
Con. 83 83.0
D.W &6 86.0
KNO; 81 32 84 77 82 81.2
NaCl: 32 32 30 77 81 30.4
MgSO04 85 79 84 75 69 78.4
CeH1406 &6 85 87 80" 79 834
Na:MoO4 76 75 76 75 71 74,6
NH4sNO; 78 77 75 77 78 774
ZnClz 77 78 83 74 74 77.2
Averaget 80.7 79.1 81.2 76.4 76.3
SD 3.90 3.45 4.46 1.98 5.02
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Table 1-17. Germination percentage of prime barley seed of different
priming period in 200 mM osmotica solution

Priming period (day)

Osmoticas

1 2 3 4 5 Mean
Con. 83 83.0
D.W 86 86.0
KNO3 80 80 84 76 81 80.2
NaCl 33 84 80 76 80 80.6
MgSO4 84 78 84 6] 68 718
CeH1406 87 87 87 81 82 84.8
NazMoQO4 77 77 76 77 70 75.4
NH4NO3 80 80 76 76 79 78.2
ZnCl; 76 80 81 72 72 76.2
Average™ 81.0 81.0 81.1 76.1 76.0
SD 3.91 3.48 4.18 2.67 5.80

Table 1-18. Germination percentage of prime barley seed of different
priming period in 300 mM osmotica solution

Priming period (day)

Osmoticas 1 > 3 1 5 Moon
Con. 83 ‘ 83,0
D.W 86 86.0
KNO; 80 81 82 76 83 80.4
NaCly 79 77 76 74 - 80 772
MgSO4 88 76 36 74 65 718
CesH1406 86 85 88 85 75 83.8
NazMoO4 (s 73 75 71 70 72.8
NH4NO3 72 77 73 76 74 74.4
ZnCl 77 75 86 74 72 76.8
Averaget 79.5 777 30.8 75.7 74.1
SD 5.74 4.09 6.12 442 6.03

AFHEA osmotica?t FEAF F2A4L 197 priming A& g FA9) w3 At
£ Yo, osmotica A8 FEZ F2FL w571 100, 200, 300mMoA A} 7zt



Table 1-19. Plant height and root length(mm) of prime barley seedling
in_various osmotica and concentration after priming 1 day

Osmotica concentration(mM)

Osmoticas 100 _ 200 300 Mean

H_R __H R H R _H R
Con. 100 145 100 145
D.W 100 152 100 152
KNOs 106 132 107 132 100 131 104 132
NaClz 122 18 124 185 121 18 122 186
MgSOs 12 192 116 196 118 198 114 194
CeH10 128 178 130 176 135 189 131 181
Na:MoOs 128 106 125 100 124 106 126 104
NH:NO; 120 18 116 185 115 171 117 179
ZnCle 88 14 91 139 @ 145 90 142

Averaget* 1148 1592 1165 1590 1142 1602

SD 1432 3286 1320 3563 1455 3356
" Height of seedling from priming seed
“Root length of seedling from priming seed

1612, 1442, 14012 FX7} FoldAS4E 038 dAASA HHolxd.

Table 1-212 priming *2 3¢ ¥ FAE AF39 FEAA 24 A
dtolrt, FHAL ZnChol Aol tiz7o] vla] %zt HUASW EE priming A8
o g8 FEFL FisA AFHA=d NaCk2 priming A&d fr2e] 2% o] 7}
2 2T 2L NaMoOol Aol o) 27 Fapd] uld ozt #%E ¥ UM
ﬂﬁl"ﬂ’ﬂt priming A&7t FRE[E Agdsed2 B¥ FE4LS 200mMol)
A 110.7mZE 7+ FHou 100014 300mM A= ZHzE 108.0, 10752 W& o,
F2Fe 5& FEYFE AU
Table 1-22% priming A& 49 Fo] 3%FH3 F219 FuA4d 248 ved A
Qdl FEAS F24 0] primnig A8 39 FAE ZE osmoticast FEANA F
bYW P4 FAAUT oIt BE AFE priming A2l 5U(Table 1-28)
ANE ¥lats vhepseh

Table 1-243= 1Y%t priming A& Bele F3E dol& & vehd Aot d=
T FA wolge AFu, MARY, MR 2 75 83, 84%Ed WE
B2 Agr e dotgo] voled & FFIds 2 HHelEt Furt R
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Table 1-20. Plant height and root length(mn) of prime barley seedling
in various osmotica and concentration after priming 2 days

Osmotica concentration{mM)

Osmoticas 100 200 300 Mean
H R™ H R H R H R
Con. 100 145 100 145
D.W 105 156 105 156
KNOs 138 151 140 142 127 147 135 147
NaClz 127 142 121 143 122 149 123 145
MgSO4 107 126 101 121 101 122 103 123
CeH1406 133 186 132 175 134 165 133 175
NazMaoO4 128 137 115 120 103 92 115 116
NH4NO3 98 152 108 156 107 146 104 151 .
ZnCl; 135 166 121 153 123 160 126 160

Averaget 1237 1514 1197 1442 1167 1401
SD 1520 1979 1338 1955 1291 2522

* Height of seedling from priming seed
“Root length of seedling from priming seed

Table 1-21. Plant height and root length(mm) of prime barley seedling in
various_osmotica and concentration after priming 3 days

Osmotica concentration(mM)

Osmoticas 100 200 300 Mean
H' R" H R H R H R
Con. 100 145 100 145
D.W 111 188 111 188
KNOs 103 202 122 196 113 196 113 198
NaCla 127 201 131 199 134 213 131 204
MgSO4 114 184 110 184 105 185 110 184
CeH1406 100 164 107 176 929 151 101 164
NazMoO4 116 145 118 132 118 136 117 138
NH;NO3 112 184 109 155 108 147 110 162
ZnCly 81 139 78 151 76 157 78 149

Averaget 1080 1741 1107 1704 1075 1692
SD 1477 2642 1673 2509 1785 2875

:‘Height of seedling from priming seed
Root length of seedling from priming seed
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Table 1-22. Plant height and root length(mm) of prime barley seedling
in_various osmotica and concentration after priming 4 days

Osmotica concentration(mM)

Osmoticas 100 200 300 Mean
H R H R H R H R

Con. 100 145 100 145
DW 112 168 112 168
KNOs 108 154 110 159 117 162 112 158
NaClz 102 213 100 204 9 198 99 206
MgSO4 108 180 112 188 109 188 110 185
CsH1406 100 172 105 185 103 185 103 181
Nax:MoO4 101 93 9 29 103 89 101 90
NH4NO3 112 120 110 135 109 135 110 130
ZnCly 74 143 75 142 76 144 75 143

Average* 1018 1542 1015 1574 1028 1572
SD 1154 3490 1277 3930 13.156 3810

:*Height of seedling from priming seed
Root length of seedling from priming seed

Table 1-23. Plant height and root length(mm) of prime barley seedling in
various osmotica and concentration after priming 5 days

Osmotica concentration{mM)

Osmoticas 100 200 300 Mean
H R™ H R H R H R
Con. 100 145 100 145
D.W 80 148 80 148
KNOs 101 133 105 134 107 133 104 133
NaCl. 93 162 87 1563 80 147 88 154
MgSO4 i 134 80 137 83 142 80 138
CeH140s 105 172 100 176 104 171 103 173
Na:MoQO4 103 105 103 113 103 110 103 109
NHsNO3 80 159 89 145 30 151 83 152
ZnCl2 56 99 59 92 58 96 58 96

Averaget - 878 1377 890 1367 886 13HB7T

SD 1801 2835 1611 2720 1750 25.46
:*Height of seedling from priming seed

Root length of seedling from priming seed

S FREIY Ao 7Qddts Ao g AR} Priming A g3 319 39 o}
8 1Y Y27 FA9NA @iy AgRasE P dolgo] 81%H e 2 AR K g
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Table 1-24. Varietal germination percentage of prime barley seed in different
osmotica after primed 1 day

Vareities

Osmoticas Jinyangbori Sessalbori Sechalssalbori

100 200 300 100 200 300 100 200 300
Con. 79 83 84
DW 77 92 84
KNO3 80 79 79 83 84 84 86 86 84
NaCly 79 30 78 88 87 84 86 88 84
MgS04 83 86 86 86 36 87 87 88 90
CsH1406 87 = 86 87 87 87 90 87 87 90
Na:MoO4 77 79 76 78 79 77 78 79 79
NH4NO3 85 83 73 84 32 75 84 82 75
ZnCly 77 75 76 81 79 78 83 81 80

Averaget 811 793 793 838 834 821 844 844 81
SD 3093 528 528 353 350 558 320 369 561

o} AR 84, 86%RT} 7t Rt ol FL L 2T TR F
T3k Aol 8% RrhE AobA, priming M e FAAME B FA)A &Aool
T ue Bud fFAS 2
Priming 18] osmotica®d, XY Wol& & 2W priming Ao 714 &34
osmotica® CeHuOsE UEISETl THE A2 osmoticadts 28 BE FF9 dob&
o] 85% ©JFoE ®ol EH}AHQ osmoticaZ BHEHoH, FETZL Aol ofH I
4% A #E F UA
A 9
FEe AGe B w7AY E8E SAANIL AME st Fofd B
gAue] A AAH-E Ay 93 oz reFald FAAEE st Lo}
A7 FEARE 2AFORA ¥ - BEsrd FAGFANE H&sslr] A5
B FA priming A3 AY AH#E 2ot vh&3) P}
1. Pagolge oizrrt DWe PEG A FdA o Eked Helr|zte] 4o
AFE A FAasAr
2. B EotE L PEGE priming M@ ©& FA8t] PEGE AAR TA7F A
A & FA el v, priming A F A FAe LolEL HEIA FE
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10.

11,

12.

13.

14.

FARY Az

Wold @ A7+ priming Aol &} 2A @& Q= priming X ElV)zke] 4
SR EEEES | | |
ol 8 A7 PEGE priming X3 th& FAetd PEGE AAE FA7 &
AR Fe FA HlE dE2HAoH, priming HME F AdxE TAE AQ=E
A @& FAEG AAHY}

. EF Fob& 2 priming AE FAVE gzl vlE B wokevl A g3t

AQLFE, A FEI gohdFrE AzdAh

. EotA2 8 AL PEGE priming A ¥ tF FAsd PEGE AAY T2t

AdA e FAY W& BEHYoH, priming A £ AAR FxE QAR
34 @& FAHT AAHYT)

. Priming X &]Fxte) £ Fol&L RE ESTETFAINA dx7 o 84 =

gom, £4 §5%9) 109677 509 0%t BT |
EFFEUFY $oh2/ATNE RS 0% BEFRUVFAN 1F BE
Gow, oun EAY ol AAYeh

. Priming 29 $2%< DW priming £x7F diz3Ec 943 31o9, PEG

AdEAs osle dETRE AL, piming AY71HE At gRe
priming A& & F2e] ol PEGS) 93¢& Wol &yt

Priming A8 219 #2%L& DW priming F27F dlZ23 R} of7 3ow,
PEG AFa= 2387 dz7ravt A%, priming A #7ZHE Zole e
Y, priming M2 & Fxto Eolle PEGY 93& wWol #sirh

wol&d] WA= PEGY T2 osmoticats FR3A #3%o™, priming €] 7|3,
FEA wE @tk

Priming A 2]7]3t d H@ Tol&d A 1, 2 B 349X E A7, A=
59 aol7t A9 UARNA T 4, 580l F2AES} FREAG

FEHY A 53E ZnClk® EE osmoticadl A Fastgon, 2 AFd =
NaClz, MgS0s, CeHid0s, NHuNOs FollA &7l Faa A, Ads, Ads
B & Aole ATt 4
Priming A& 4¢rd, g 2 AFaRge FaderEe 44 8ll,
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Coating coating machine(Seed Science Center of Iowa State UniversityolA] 31
et AF) oz FY3A coating FHT

Coating 3t F2}= Burris® Fehrl 822 pH 7.0%) paper towelol Ztz} 50EH
4utB o7 wF3 g 20/20C2 243 seed germinatore] A 4&), dolg =
A} International Seed Testing Association(ISTA)$} Association of Official Seed
Analysists(AOSA) Wy o2 3gaed AL ZAE % I 6949, F HA RAE
wE F 1094 A

A Eol& RAME coatingd TAE EALFHL] R, 70, 50%E AT 2}z
EYS @€ box(60X30X20cm)dl #FAE] 2X3cmZ 10094 HFao] 4N T
Ao ZolgF FothRALE AT

e AFAN ZAE 24249 coating A8 E£AE paper toweldl Burris®d o
2 9E3le 20/20C seed germinatorol] X|/443gk & 109 A|GR¢o BREE FE3}
o ZASHH
AEZZZZAAE N A3 FEAALZAHL coatingdl A}t FY3 FAE GAs BA,
Kinetin®] AFZAHAE 100, 200, 300 ppmE&R] 2427 F<F F A8t paper
toweldl] @olg3} o] WFae 20/20C 2 FHE seed germinatord] X3 F
1490 Ao Felg L8t A A

43 2 a7

Table 2-12 XFrRz, AR, YRR FAE TEETF 12%2 2439
waterlock $ 9% 9] polymerE 2 1lkgol polymer 20g& 1%(W/V)E5E2 A3}
o} coating3to] papero] #}F3ste] 20C+12 A seed germinatord] XFE £ 5
S 4 109 23]9] AX WolLS XA FFolr), Coating polymerd @ol&L FF
M2 Folg ¢Fe Bien NGRS A FAA Rold iz FA4e o}
&0) 5% AR AR 27} 83 82% Brh RkA W coating FA+9)
Fodol&o| B3%E MR, MAREL ] 27t 830, 82.2% KT B e do}
€& B Polymer coating® Y H ]9 wolgo] 8% o]4 H = polymers
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Table 2-1. Varietal germination percentage of polymer coating barley seed
sowing at paper towel

Polymers ; . Vareities- -
‘ Jinyangbori Sessalbori Sechalssalbori
Con., 75 83 82
D.W 75 96 85
Avicel 87 86 83
Colorcon-F 88 84 83
Daran 8600 81 75 92
Klucel 70 36 s
Opadry 66 73 77
Alfaban KSG 70 88 80
Sacrust 72 69 83
Sepiret-G 69 98 72
Waterlock 80 38 87
Maltrin 71 70 87
Mean=* 75.3 83.0 82.2
SD 7.16 9.50 5.56

colorcon-F, avicel 5 2 Foldow, A&H e = DW, alpaban KSG, klucel,
avicel, sepiret-G % waterlock 5 6F]A 8% ¥& HelgE UEHET
sepiret-G2 98%9] ¥& o} &L el AR EE coatingd] HFE polymerE #
g5k, AMFEB M E daran 8600, maltrin 2 waterlock 5 3F< A 85%°]4
9] & dolgE e

Table 2-2% coating polymerd, ¥£%4, #2343 #23% ved Aotk Fu4
€ 2y AYRYdgA tixF Fxe] ¥l8] coating FAVF B Y polymere
colorcon-F, alfaban KSG, Kklucel, sacrust & 4F°jlen], AMARA|A =
colorcon-F, alfaban KSG, sepiret-G 5 4Fo|loew, AABRINM = kluceld
maltin 5 2% fugl W B A uEwy, 42%e WG
sepiret-G-& A1 $]3 R E polymer coatingoll A 22 Aol Fghow, A& o
A& daran 8600, avicel 5 239 polymerE #1913 ZE polymerol A, A} 241 g
) A& daran 8600, maltrin, sepiret-G 5 3F o)A 29 Ao FgsATh

Table 2-3& coating® @ A9 polymerd, EFETHFE Zok&S UeA A
olt}, FA] polymer & DWE coating 33 % coating 71 AlNA ZAE 4 A& F
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Table 2-2. Plant height and root Iength(mm) of polymer coating barley seed
sowing at paper towel

Vareities

Polymers Jinyangbori Sessalbori Sechalssalbori

: N H' R* * H' R* * Ht R# *
Con. 158 164 101 142 145 129
D.W 186 206 115 163 119 147
Avicel 125 176 79 95 104 109
Colorcon-F 166 229 109 180 33 121
Daran8600 151 207 89 84 89 165
Klucel 170 198 100 207 159 116
Opadry 136 165 96 191 &5 103
Alfaban KSG 214 194 125 193 98 106
Sacrust 183 181 93 155 80 111
Sepiret-G 147 159 168 176 87 161
Maltrin 151 184 73 161 166 149
Mean+ 166.0t  1886=* 1057x 1588*  113.0%* 128.8+
SD 27.24 20.54 26.08 39.06 36.07 22.81

28] vEE A7 Y8 FFHFE o439 TUE polymersdt B o=
coating® AN RE FFNA 1%mIvre] Au)d Zol& AHEE AL
Coating polymerd R Zolgd mXA= JF% Frte FTA+IEUA oL
TR, FTX-EEA3L oste TFRAS, & Huiednh. AGERAA
colorcon-F, alfaban KSG % avicel 59X &ol& A a#7 JA=d 2 Fo
A colorcon-F, avicel, opadry5-& TS84, 02 Uelgon daran 8600, klucel,
maltrin ¥ sepiret-G 52 &o}E A 3AEd sepiret-GE= "FRAS, 2 e
o A& R = colorcon-F, alfaban KSG, klucel, avicel, sepiret-G & &¢}&
= FAAHEI 2 FAA Kklucele TFEHIFY, o2 YElxtewn,  daran 8600,
sacrust, opadry, maltrin %5 9] polymere Zo}& A&stA=4d daran 86008 A9 ¥
o] & polymer A 3438, 2 vepgh 28R E opadry, maltrin,
klucel, sepiret-G, alfaban KSG, colorcon-F %<& Zo}&8 FAAAEY 2 FoA
opadryy 58184, o2 ey on daran 8600, sacrust, avicel 5& &o}& A
AP avicel TFIHAN, 2 JErs

oja3l e AIE E w polymer coating 412 ¥4 Fol&e dalFHoz E

_54_



Table 2-3. Varietal emergence percentage of polymer coating barley seed
sowing at 50, 70 and 90 percentage field moisture capacity

soil
Vareities
Polymers Jinyangbori Sessalbori Sechalssalbori
50 70 90 M 50 70 90 M 50 70 90 M
Con. 69 73 69 703 79 8 77 787 6 T8 74 760
D.W 70 74 67 703 8 78 76 780 7B 8 5 T
Avicel 7779 76 773 8 8 78 807 67 72 68 690
Colorcon—-F ™79 W® O T7TT79 79 79 790 W8 78 78 780
Daran8600 64 72 65 670 75 77 78 767 74 74 U5 743
Klucel 65 68 63 653 8 84 8 87 78 8 77 783
Opadry 73079 78 767 72 70 68 700 88 & 82 827
Alfaban KSG 73 75 72 733 8 8 78 8.0 7 78 75 763
Sacrust 7277 5 747 66 70 65 670 7 75 72 740
Sepiret-G 62 65 60 623 8 8 78 87 77 79 16 T3
Maltrin 66 63 64 643 68 70 65 677 79 8 78 790

Average® 69.91 72.91 69.73 70.84 76.82 77.73 74.82 76.47 76.09 78.27 715.45 76.60
SD 526 554 639 553 5.76 541 584 556 375 361 359 346

& HeeE 24 FEEHzyd, o
el =4, coating polymer®] 93
% polymerd] wElA & Eoldk AHE Hol7|E 3HH.

Table 2-4= polymer coating FAH¢] 50% FEZAEolA2A17HE YERA RAQd F
FUAHT EAToARAME B QAR EEI) 8449 At R FAEE F M
Agom Adug e &Rt 747 11715, 11871 A 7ro.2 H &3kt

Polymer &ot48 A28 E54E 2y JYR A E colorcon-F, avicel & °I
2}z 84.0, 940X 7te 2 7 &Agtow YA polymerol A e 120412 o)A H AT

o] & A= Table 2-3914 ©]% polymer coating®l )8 &o}go] IEF8l3
Ay o2 ety A g HHoR Mo s u Foke ¥ B o}
ZolARANTE dEAZRY A Ziddvin AZsolAch, R e AR
Yot @ aviceldl A3t 857A17 e 2 tiZ o] 1187417k nls] Fopi 8 A7he]
AA @5899.0m YA polymer coating?lA = 23] AAHE A Ui

e

© 2% coating polymer®] H&& @ Aoy

I3

P
T

a

T
k0
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Table 2-4. Hours to 50 percentage emergence of polymer coating barley
seed after sowing at 50, 70 and 90 percentage field moisture
capacity soil

Varieties
Polymers Jinyangbori Sessalbori Sechalssalbori
50 70 90 M 50 70 90 M 50 70 90 M
Con. 120 125 130 1280 121 118 120 1197 76 78 76 767
DW 128 127 127 1273 120 116 120 1187 80 104 82 887
Avicel 98 88 9% 940 76 88 93 87 68 78 8 773

Colorcon-F 9 84 80 840 121 118 124 121.0 82 84 83 847
Daran8600 122 120 124 1220 131 126 130 1200 126 125 130 1270

Klucel 120 124 123 1223 126 124 128 1260 70 70 71 703
Opadry 122 120 125 1223 119 112 120 1170 77 8 S0 323
AlfabanKSG 120 118 121 1197 123 120 125 1227 92 93 94 930
Sacrust 122 120 123 1217 121 120 122 121.0 80 82 104 887
Sepiret-G 123 121 125 1230 123 120 125 1227 68 68 71 690
Maltrin 124 121 126 1237 123 119 125 1223 70 71 74 717

Average 1180 1153 1182 117.2 1186 1165 121.1 1187 808 848 878 845
+SD 12.34 14.73 1552 14.13 1449 10.13  9.87 1144 1664 1693 17.37 16.24

th, A &HEE M E klucel, maltrin, sepiret-GolA zHz} 70.3, 71.7, 69.0A7te2 O
Z 767X 7] vlE 7k BEHYS Wola HAWHH O R polymer coating® &
ob7} k¥ AAHG, of e AHR B W FolhaANE A FFTL Aot
A3, &0 2 polymerd] Aol7h AAHAEH Z & polymerdh FATHE FF
et A Zhzh o Axrt e veksd,

s | 2

B 15 FA FZAue] o] 2EFAe polymerE coatingdte] ZobAl7]
24, FolueY 4AE 2 fue ARE 2FFoEA FH7 =8t A A
AAFE frEdte 4% A vHE J2sE 5 UL PHE 2D 2RE 2
ofaty oh&3 Zr
1. Coating Mel@ He|Fxte] wolgo] 85% o]4=E polymers WFH A

colorcon-F, avicel 5 2%°]glod, qfAR A= DW, alpaban KSG, klucel,

avicel, sepiret-G % waterlock 5 6F°|3, ARG = daran 8600,

maltrin @ waterlock 5 3F0|0t}.
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HrAs AZAIE polymerys ASEFAA  colorcon-F, alfaban KGSG,
klucel, sacrust % 4%Foli, AM&EGME colorcon-F, alfaban KSG,
sepiret-G 5 4Folg o™, AAd M kluceld maltrin 5 25 ol A
S22 AAAIE polymers ASHEENA sepiret-G& AT EE polymer
7}, ARRFAMNE daran 8600, avicel 5 2%9 polymerg AT EE
polymer7}, A 281 8o A& daran 8600, maltrin, sepiret-G 5 3% °l ATt
Polymer coating £x}9) ¥4 Zo&L coating polymerd @ #Fo wetk 242
Aoldk wkee RgEd YR FINME colorcon-F, avicel, opadry, sacrust,
alfaban KSG SolA tizTRtl ko) sepiret-G, maltrin, klucel, daran
8600 =& vgirh, AR RN E klucel, avicel, sepiret-G, alfaban KSG,
colorcon-F Ze1A =93, Y™ A polymerdl e wgicl, AFARL AN =
maltrin, klucel, sepiret-G Sl ¥ k3l 1WA polymerdl A& @3kt
Polymerd ZolxaA7te EFdUe 29 AYRYAE colorcon-F, avicel &
o] z+z} 840, 940X 7o Z 74F Fskem U polymerdi A= 120413 014
ek, AZREANE  aviceldMw &rAztez P #kev UmA
polymerdl & 120417 AEPTE AMZREANME daran 86008 AlLjstie
70~80A17k o 2 Folh @ AZko]l FAEF T /M U
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FAAY 7€ F pellete FA7} 2qolAY wgo] BUsA £a &
Aol 9§ BEo] ol W Wolsh Zoldl A Y& A Gt BEY B
A Agste FA279 BRe AP JeE 7o) SXAA 22 8
Hol $dl 71&2 $ENAE ga Aad FAAE s&old Pellet 7Ad
3 Fol ASHEE RS T2/ a3, BE4Y Fol 48T Ao A5
A ARG Aok Atk FAW o9 L& el AN AL FEANG ¥A
% pellete] 98 FAe ¥4 Fob - YEA AFS WoldE o Heh

Be) BPANE E9e 2L rotarydle B AA BE UE 2AE B35
3 ERESE AR 29e sheu 2dde Sed Auld gold AAYE Am
Y BHog FJuANseL Yol bEe ME +8EA BaE SAd FEaE
W B FEARE ANEE ATE QA AFol

2y W - LY SSEAREANE P HAR EAN Ae3tEA Ea
AT BAA AT Zolm, o|F NBAME o] HgHste] weAue
AEe AL ey SN s AU,

B oATE nge W RIS FEAREANNE AANA 2ARALL BEA
A7) A NEAT d@ow R B pellet AYF= PE Awsm
pellet Ex49) ZFHY, A%, EFEohs @ Zolx27)7 59 A B4

3 pellet Fxko) EM 5& Astd HEEAY B B S0 9 13
st Wete 2SR v 2 ARE  masks vl

FR
A3

As 2 B
He] FAFETS A2 29 3EF S TR A E F91€99M
g dol 08 QA ALgegon, pellet Xl AFEE pellet?] = A&
(pan type W#slolg A} AzhHo g FHSFe zA-o] slsatn % 3A pand] AHA
EE 24% F & VAE o1 453 pellet T2 pellet7] ) Ao} AAEE
A tg AR FAS Y3 pellet EAFS 23 Y UA binderE o)A
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3 nozzle® spraysl 719X pellet FA9] 2y} :1v)id 243 oW, pellet T2t
g 7AYo} ALoA FE3 AXEA meshd Z7|E dapz FE¢ ohE caliper®
YRS ZAbste & AP AR&sEAT

Pelleto] AF&3 polymer:® A%, 109458 A&l E=dl @ polymerst v
polymerg Z#3t4 pelletstdth Pelletdldd 2% 2E 434 FHe] mmey
Ax Fo] FEEA e AL 2ANA AU Binder MERZE PVA
(polyvinyl alcohol) 3%, 5%, 8%, 10%E A+&3}v}.

Pellet3t Fat= paper towel(pH 7.0 Anchor Co., 60X30cm)d] HF3le Burris
et al. WHORE 508 6M¥ oz HFIdArt. Lot ZAE International Seed
Testing Association(ISTA)$} Association of Official Seed Analysis (AOSA) %
o2 A& A BHE F 694, F UA F2AE #F £ 104 st =3 E0}
&2 Holgn FYaA pellet TAE THELEFFY 50, 70, N%E Q3 279
AMAAESFE @S box(30X30X10cm)e]l #FAE 2X3cmz 10094 #Fete Eof
& ZASAT B FoASANE G AT 50% FolEE VIELE S

ISTA, AOSA¥R o2 ZAMSATE,

a3 9 3F

Table 3-12 polymer, polymer &% 1] &, binderd & pellet Fx19] ZF(&HF v
He A% ), 45 Z Lol Folgg uEhd AdY M, kaolin, PG
(pearlite + gypsum) <& pellet £2+9) 2ol wj$ ¥&3dtew, kaolin +
bentonite, bentonite, diatomite 5] polymerdl A& pellet TAR UL FtatA YA
HYov mHo] AAch AEL EFS FAHAJL Y pellet FA FHo] Axd
of whet wAMHAANLH, PGAME 2 Ao dzstgth o] & AA= wMFFTA
pelletoll A X< A $43 pellet A B+ paper clay, lime, PLL-11 ZZ8]3 coal
ash Solgts dd e ozt Aojatded Fa 279 pellet B4, binders] F
Fol zbole 7IAstE Ao R Azt

BEE pellet E4, binder €02 P WkEd 2L binderdME RFEV}
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wgon, B AT A% A5 F Muv) b BA JERRT Pellet 39
Wolg i Hol&g BW 79 XE polymerdlM 70%0l&E HP o, PGAAME
859 ol4e] WolgH} Fol&S B mf o]AAQ pellet EARE AT PGY
AR F AERARE oy A 93 gl Fd AP, £ ZFHA
U pellet 29 FWE wjnaly o8 7HA polymerst 1 EFF vl &AM E M &
3% AxE By 538 PGE Ag¥Zt AYsla pellete] oldr] wEd AR
- A" A AFAMNE fFEF Hol Bol o]lF V22 APE YA,

Table 3-2% polyvinyl alcohol 8% % binder® &} Z+zte] polymer¥Z pellet FA4+9
7182 AE(kg/em)E UEH Aojth, Hme Axrt BE FRAI|GA Mmoo
¥ & cay + 4u4th PG 0459 AEREd 9474 4, 5 6, TmelA ZZ
27709, 2.521, 2435, 2.273 kg/em’ &2 £olu VAR HFehr)o] AFH FEE Yech
B9 o] sl pelgele AR &1 pellet FAE S0l AEE ZAYEH,

hentonite$} paper clay’/} 744 Z4stA vebgtew masl Fxrt PLL-113} paper clay®l

Table 3-1. The characteristics of pellet seeds with the different material and

binder

Materials 11\,/:1%(; Binders gﬁzlalgé Efgsi g’ﬁl(;r:l“%/; Remark
Clay PVA b ++ + 67 Cracked
Clay PVA 8 ++ + 65 "
Clay:Gypsum 31 PVA 8 ++ + 50
Clay:Gypsum 4:1 PVA 5 + + 70
C+Kaolin 1:3 PVA 5 ++ + 30
C+Bentonite 1:1 PVA 10 ++ + 20
C+Lime 1:1:1 PVA 8 No shape
Pearlite PVA 8
Pearlite:G PVA 8 o+ ++ 85 °  Very good
Pearlite:K:C 1:1:1 PVA 8 + + 70
Pearlite:G:C 1:1:1 PVA 8 + + 75
Pearlite:K:G 2:2:1 PVA 8 + ++ 65
Pearlite:C 31 PVA 8 + 80 good
Pearlite:K 3:1 PVA 8 + 65

Note ' : Shape of pellet seed ; +++ Very smooth in surface, ++ Smooth in surface,
” + Rough in surface, - Cracked in surface

 Hardness ; +++ high, ++ medium, + Low
e ; germination and emergence

. Percentage (%)
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Table 3-32 PGE PVA(binder 8%)E pelletd £2+e] 7|Wdol&d ol &-& YE
A Aolt), wol&L paper toweldl 5094 HEIHAL 61F LR RFoe AL
o, Zo}l4L EYFEFHIEFLFPE NWBE 24T EFS F& FAd 3F38o
20TE 4% germinatord]l AAdte]l 2ALEE Zlo|dh, B Lol Foh&d 747
847, 82.3%Q e, FAA Y g WolgF} Fol& L pellet FAZIVF A-FE F
A mustA Zasged o AL FAE pellet BEAR AVE V7] WEd £E &
F9 ARFHAA g3ty A S e A AmEy, B3 FAAII AR T
of BEFoA &olAl EFY AGg © aA ¥gkd Ad rddke Aoz Ag4dn,

Table 3-2. Hardness of the pellet seed by various pellet materials and pellet
seed size with PVA-8 as binder

; Hardness(kg/c)

Materials 27 3 6 7
Gypsum 4.201 4.689 4.756 4773
Kaolin 1.321 1.490 1.649 1.765
P+C 1.514 1.749 1.783 1.949
P+ G” 2.093 2411 2.485 2.673
B+ G 1.376 1.398 1.497 1.609
C+G 2.662 2.774 3.014 3.210

Note Y : Diameter of pellet seed
7 PG ; pearlitetrgypsum, B ; bentonite, K ; kaolin, C ; clay

Table 3-3. Germination and emergence percentage of the pellet seed by PG
and pellet seed size with PVA-8 as binder

Seed size(mm)
47 5 6 7 Mean
Germination 86 87 84 82 4.7
percentage
Emergence 3 84 ]2 20 82.3
percentage

Y': Diameter of pellet seed (mm)



Table 3-4F WEA R W& FoldS FALFHFEZ Yehd 2d], RF4AUEH
Fob& e EALFEY 50, 70, 0% #2810, 840, 5.6% = 70% EFFEAAM 7}
T %o 0% g EA YebET ‘

FEAE A Folge 10, 15molA Zz} 830, 827%2 M e HFHET}
Y ZAEFLE Fol8e Yol g A%7E @& BmolA HBO%E 7P @kt o]
2 A:}E=  Sooter & Millierd) A% A@olA AAFS}E polyvinyl alcohol® coating 3
FAY ol & EGFETHT pellet A gikik-BAYE S w 4FE ¢E
o Bagh AT

Table 3-5% pellet TA27], EGTETH( EZETFHERE 50% Fota8A e
Yehd AQY, HTd EFolaaAE EAEFTEY 50, 70 R 90%7F 27 1218,
1213, 140571 2t2.2 503 70 %ol A e &7 A, 0%AME 19417 A% A
A

FAA7|EE B pelletd =7 Z0 Y pellet FAEA 4mm FA7) 123472 7}
ZAgew, FaA el 7t & T TAE 134702 718 ZA JUEY pellet F
A2717% E45 Eolvt AAHAUY

Table 3-6& E= FFHE pellet T2 Eﬂ.ﬂ%i 50% ZFola8ATHE YERE Aot
F5Y oA AE By Wl YR pellet FAAA0 M AL 4dm F
Al M Bi50% FobihQAIZE AGRE, ARy 2 AdARsE 22k 130.0, 1236,
1120 Atz fZarert b & JAgR7 =0k 42714, 283
EE& Table 59 Hl&d $4& 1)

Table 3-4. Emergence percentage of various seeding depth in pellet barley
seed with PG and by PVA-8 as binder in 50, 70, 90 percentage
field moisture capacity soil

Soil moisture Seeding depth(mm)
content(%) 5" 10 15 20 25 Mean
50 80 82 81 77 74 788
70 &5 87 86 83 79 84.0
90 76 78 79 75 70 75.6
Mean 80.3 82.3 82.0 783 74.3

Note " : Seediing depth (mm)
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Table 3-5. Hours to 50% emergence of various pellet seed size with PG and
PVA-8 as binder in 50, 70, 90 percentage field moisture capacity

soil
Field moisture Seed size(mm)
capacity (%6) 4Y 5 6 7 Mean+SD
50 116 120 123 128 121.8+5.06
70 117 119 122 127 121.3+434
90 136 135 142 149 1405+6.45
Mean 123.0 124.7 129.0 134.7.0

V' Diameter of pellet seed (mm)

Table 3-6. Varietal difference of hours to 50% emergence of pellet seed size
with PG and PVA-8 as binder in 50, 70, 90 percentage field
moisture capacity soil

.. Field moisture Seed size(mn)
Varteties capaty(%) ~ 4 5 6 7 MeantSD
Jinyangbori 50 124 130 136 142  133.0%7.74
70 125 131 134 143 133.2£7.50
90 141 145 150 156 148.0+6.48

Mean 130.0 1353 1400 1470
Sessalbori 50 114 116 120 126 11921499
70 115 117 119 125 119.24+4.03
90 142 144 151 152 147.2+4.42

Mean 1236 1257 1297 1343
Sechalssalbori 50 106 107 112 119 111.0£5.94
70 107 108 110 117 1105+4.72
0 123 125 129 134 117.7+4.85

Mean 1120 1133 1170 1233

V' : Diameter of pellet seed (mm)

4 8

W nE SFARBANE e ARAA TAZARE AN A 712
a7e) aoz nuFAd pellet At BUE AL, pellet FA ZFYA,
A%, Wob - £AFoLE 3 30122712 59 A 54 24NN 0 2 A%E 2%
a9 oot 2o,

1. Pellet £21¢) B¢ P L dAH o pellet B2 FFA weh #A9-HA™ kaolin,
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clay, gypsum 5& 2 H4o] 2 HloH, claye 2% ¥4 F ¢ Az
= A pellet FAHe FHo| Fdo] &dAEH}. PGE polymerZ PVA(S%)TE_‘
binder2 3o pelletdt Fal= BY A, A5 AN M A8t

2. Pellet 39 AX+E polymer %, binders TR/ ¥x9 9L wed 1 4%
T polymerel A © Z{th Pellet 84 5 A=/ 23td 2L gypsum$it

3. PGE pellet® FA9] 7| ol &3 Fol&e 242 847, 823%2 pellet B4 5 713
=9t}

4. PGE pellet® FA ESFTEFTE ZFoh& e 44 £A&FHY 10%7F 7P =%
om 90%7t g wdgkow, 50%FotAR NS EFEFFL 503 T0% A Hl %S}
AR EFEFHF 0%FEAME 503 70%e Hl#) 194 Ax A A=A

5. PGZ pelletdt F4r9] #7|d B Fol&2 pellet A Y7 0] Smoll A 84%2 M
Eqon, B8 EE pellet FTAAA 80%0]/d ol A}

6. PGZ pellet® F419] BEAEY Folg & NEAE 10mel A B%2 7Hg Eon
HEHE} AR PolASE wolAv

7. PGE pellet® F2Y EYFEdEE BT Fot28 AL ESFETH 509 70%
A 121.8, 121.2 AZFo 2 H| %8 5L, 0%NAE 14054102 743 A

3L

Ll

M

1. Agrawal P. K., M. Dadlani and G.V. Kumari. 1988, Viability of onion seeds :
Storage with low and high seed moisture. Pl. Physiol. and Biochem. 15(1) :
97-106.

2. Anthony M. H. and E. W. R. Barlow. 1987. Germination and priming of
tomato, carrot, onion, and sorghum seeds in a range of osmotica. J. Amer.
Soc. Hort. Sci. 112(2) : 202-208.

3. Association of official Seed Analysts. 1988, Rule for testing seed. Stone
Printing Co., Lansing Michigan,

_67...



10.

11

12,

13.

14,

15.

Bhatnagar, R. S, K, S, Jauhri & V. Iswaran. 1981. Effect of pelleting moong
(Vigna radiata) and gram (Cicer arietinum) seeds with cowdung and
charcoal. Zentralblatt fur Bakteriologie, Parasiten Kunde, Infektion—
skrankheiten und Hygiene 136(1) : 42-44.

. Borrel, B. & D. Ashton. 1979, The germination of plastic-coated rape seed

(Brassica napus L.). The Newsletter of the Association of Official Seed
Analysts 53(2) : 30-32.

. Bulan, P, 1991. Some effect of seed coating and aging treatments on soybean

germination and emergence. Mississippi State Univ. Ph. D Thesis.

. Burnside, O. C., G. A. Wicks and O. R. Fenster, 1971, Protecting corn from

herbicide injury bv seed treatment. Weed Sci. 19 : 565-568.

Burris, J. S., A. H. Wahaband O. T. Edje. 1977. Effect of seed size on
seedling performance in soybeans. Proc. Amer. Soc. Crop Sci. 11 @ 492-496.

. Cantstetter, J. . 1983. Eine runde Sache: die Zuckerruebenpille im neuen

mantel. Landtechnik 38(3) : 117

Charlesworth, D, . 1978. Pellet Britain’s sugar beet seed. British Sugar Beet
Review 46 (1) : 37. :

Chrimes, J. R. & D. Gray, 1982. Comparisons of the use of pre-germinated,
dry and pelleted seeds for block-raising of glasshouse lettuce. Scientia
Horticulturae 17(1) : 15-25.

Collins, E. P. . 1981. Seed coatings. Garden - New York 5(2) : 14-17, 29.

Crouch, G. L. and M, A. Radwan(1975). Coating and impregnating with endrin
protects fieldsown Douglas fir seed. Pestic. Sci. 6 : 337-345.

Dhaliwal, M. S. & F. J. Lewis. 1977. A quick method for removing coating
material from ‘Prill-coated’ seed of alfalfa (Medicago sativa L.). Journal of
seed Technology 2 : 81-85.

Drew, R. L. K, and ]J. Dearman. 1993. Effect of osmotic priming on
germination characteristics of celeriac (Apium graveolens L. var rapaceum).
Seed Science and Technology 21:411-415.

_68._.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Durrant, M. J. and A. H. Loads. 1986. The effect of pellet structure on the

germination and emergence of sugar-beet seed. Seed Sci. & Technol. 14 :
343-353,

Farley, D. F. . 19R0. Manganous oxide as a seed-pellet additive for controlling
manganese deficiency in sugar-beet seedlings. Plant and soil 54 (3) @ 451-4509.

Gault, R. R. & J. Brockwell. 1980. Studies on seed pellet as an aid to legume
inoculation. 5. Effects of incorporation of molybdenum compounds in the seed
pellet on inoculant survival, seedling nodulation and plant growth of lucerne
and subterranean clover. Australian Journal of Experimental Agriculture &
Animal Husbandry 20(102) : 63-71.

Hiavacek, J. . 1981. The effect of coating material on the gérminability and
field emergence of sugar-beet seed. Rostlinna Vyroba 27(10) : 1071-1078.

Hovadik, A. . 1977. Contribution to pellet of vegetable seeds. Bulletin
vyzkumny a slechtitelsky ustav zelinarasky Olomouc 19/20 : 185-194,

International Seed Testing Association. 1985, International rules for Seed
Testing. Seed Science and Technology 13:300-520.

ISTA. 1987. Handbook of vigour test methods. anedltlon International Seed
Testing, Association. Zurich, Switzerland.

Johson, J. 1975. New developments in seed coating, with special reference to
rangeland improvement., Outlook on Agric. 9 @ 281-283.

Konstantinov, G. . 1983. Transplantless growing of cv. Drouzhba tomatoes
using pelleted seeds. Gradinarska 1 Lozarska Nauka 20(4) : 53-57.

Konstantinov, G. & M. Petkov. 1982. Effect of seed coating on direct seedling
in annual onion production. Gradinarska I Lozarska Nauka 19(7) : 51-56,

Konstantinov, G. & M. Petkov. 1983. Growing carrots with coated seeds.
Gradinarska I Lozarska Nauka 19(6) : 78-83.

Lobl, R. , A. Stikova, ]. Vana, Z. Kollnerova & P. Korner. 1979. Some

technological properties of pellet material based on organic matter for pellet
the seeds of sugar-beet. Rostlinna Vyroba 25(4) : 421-431.

..69_



28.

29.

30.

31.

32.

33.

35.

37.

38.

39.

40.

Longden, P. C. 1975. Sugar beet seed pellet. ADAS Q. REV. 18 : 73-80.

Lowther, W. L. & P. M. Bonish. 1980. Field evaluation of commercially
pelleted clover seed. New Zealand Journal of Experimental Agriculture 8(3/4) :
249-253,

Millier, W. F. and R. F. Bensin. 1974. Tailoring pelleted seed to soil moisture
conditions. New York's Food & Life Sci. 7 @ 20-23.

El7). 1996, ¥ L wiFER: pelletd H¥ EAFAN B ZleAE d52EE3
A 41(6) : 678-684.

RE) 7], o]&3 1983 HAEARI FFE A2 HEFAY gold WA= FF
= ZAE53A) 28(1) ¢ 139-143,

RE7), vhad, ojA¢r, 1996, AFAR wE 2 dAlFe) ELH EAH
dolg, 2B A 41(5) © 535-541.

. Olssen, R. . 1978. Minipellet a coming method for seed dressing of rape and

turnip rape. Vaxtskyddsrapporter Sweriges Lantbruksuniversitet 4: 208-209.

Philpotts, H. . 1979. Muiti-seed pellets and coated seeds for over sowing
white clover into glass swards. The Journal of the Australian Institute of
Agricultural Science 45(2) : 136-139,

. Rhodes, E. R. & D Nangju. 1979. Effect of pellet cowpea and soybean seed

with fertilizer dusts. Expermental Agriculture 15(1) : 27-32.

Robinson, F, E. and K. S. Mayberry and J. Jr. Hunter, 1975, Emergence and
yield of lettuce from coated seed. Trans. Amer. Soc. Agric. Eng. 18(4) :
650-653.

Robinson, F. E. and K. S. Mayberry. 1976. Seed coating, precision planting
and sprinkler irrigation for optimum stand establishment. Agron. J. 68 :
694-695.

Robinson, F. E. , K. S. Mayberry & D. J. Scherer. 1983. Lettuce stand
establishment with improved seed pellets. Transactions of the American
Society of Agricultural Engineers 26(1) : 79-80.

Roos, E. E. . 1979a. Storage behavior of pelleted, tableted, andrtaped lettuce

_70_



41.

42.

43,

44.

45.

46.

47.

48.

49.

seed. Journal of the American Society for Horticultural, Science 104 (2) :
283-288.

Roos, E. E. . 1979b. Germination of pelleted and taped carrot and onion seed
following storage. Journal of seed Technology 4(1) : 656~78.

Sachs, M. , D. J. Cantliffe & T. A. Nell. 198l. Germination studies of
clay-coated sweet pepper seeds. Journal of the American Society for
Horticultural science 106(3) : 385-389,

Sachs, M. , D. J. Cantliffe & T. A. Nell. 1982. Germination behavior of
sand-coated sweet pepper seed. Journal of the American Society for
Horticultural science 107(3) : 412-416.

Sauve, E. M. & R. S. Shiel. 1980. Coating seeds with polyvinyl resins, The
Journal of Horticultural Science 55(4) : 371-373.

Schiffers, B. C. & J. Fraselle. 1982. L'enrobage des semences : perspectives
actuelles et futures. Annales de Gembloux 88(3) : 165-175

Sharma, A., A. N. Sen & N. S. Subba Rao. 1978. Beneficial effects on seed
pellet with calcium carbonate on nudulation of groundnut (Arachis hypogea,
var. TMV-2). Science & Culture 44(4) : 172-173.

Sooter, C. A, & W. F. Millier. 1978, The effect of pellet coatings on the
seedling emergence from lettuce seeds. Transactions of the American Society

of Agricultural Engineers 21(6) : 1034-1039.

Taylor, A. G. and G. E. Harman. 1990. Concept and technologies of selected
seed treatments. Ann. Rev. Phytopathol. 28 : 321-339.

Veverka, K. . 1983, Effect of pellet on water uptake and the gerrnination of
sugar beet seed. Acta Agronomica Scientiarum Hungaricae 32(1/2) : 173-179

._.71_..



H 43 ASMF=HA A2

welAue) Qo B - RASSEARFANE F 4B W Fx 2, 9
S8 ¢ 59 74z, = wegRd gok BEr)e $50] A =3
B weARs AA9 60% ol e FAFUMNE URE geLPguz A
ey WEBFTel 7296 Hol ALulsl e dE AP TGS HelHE
o) AAH7) 4t} FEAS ZolAW UE AAA He) $uY o] AV E
sl 4% F HAE A% A9 Bol Aozt nAANE TrlH: B9t
Bsto.

ABPF2RAL 33 Fow A8 A4 AA s Ao FEA
Y o5 Fol JUARIUY AFBARA} B AE B NegoA £
Y 2/4%¢ HEsd 950 s5aA SE @k dg ABAZRAA F
GAsSl B4 27 Eoe AEZEIH AF2AE FAA dojus, 1 FAME A%

A5 2gHQ AN 20,

B ATE #3 A9 $39 $39 42432AAE Adsted 27 4% 34
A FEFOZA W - uE FRHEAREAN ANA £8)e) ST @ FE
Ade] gaM my 27440 Azsd 4% F 4 5 Y= B AN
A s s,

A o]

32

As 2P

FAFEL WFHel Add, Ague, QARRE § 3EFTS AYE vU7¢d
AM £ ol Loz AFMY g BAFLEGF| 12%7t HEE ARAA A 5
TICTE 24 YA 2P/t APARR o] &5tdrh

AEZ=A *ﬂ‘{‘ GAs, BA, kinetin 5 3%-& X 10, 100, 200, 300ppmo.& =3
o] FAE A & 5C 2 £4$ seed germinatord] 24417t EQF A A3Q
t}.

AYzZAE A3 FA+ Burisst Fehrl W92 pH 7.0¢] paper toweldl
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vz} 508H 4utE o7 uE3 g 20/20CE AT seed germinatordl] A4t
t}, @ol& FAE International Seed Testing Association(ISTA)9} Association of
Official Seed Analysis(AOSA) WHo 2 3d9&d AS ZAE 3% T 6449, F
A Z2ALE 3F 31099 39Tl £3 Zol& FAME coating 3 FAE TALSF
ZFo) 90, 70, 50%E ZAT 742 EYS @ box(60X30X20cm)ol F A 2X
3cmZ 10084 3F8te 427 ZHA o2 FolgH FolAQAZHE ZAEIA Y.

free AR 2AE 479 coatingH 2] 8t £AE paper toweld] BurrisdH o®
wE3te] 20/20C seed germinatorel]l X443 3 1490 X439 HEE FEIH
ZAFs R

43 4 3%

Table 4-12 HEAZZAAE FEEE 2 £94¢ B FAF 2440 B¢
A g Wol& L paper toweld] #F3slY, Fol&d EFLFHFY T0%R 273
& & 9L plastic boxdl #Fee] HEAZZAAG AYsEdR B Hdolgs}
Fokad YeEtd Aotk HEAFZAHAE P del &L BA, GAs ¥ kinetino] Z
Zb 89, 89, 90%=2 A=A ezt A YR e, T FA 83%RTE= Y
= 3tk

Table 4-1. Germination and emergence percentage of soaking barley seed
in plant hormone solution in 70 percentage field moisture
capacity soil

Concentration(ppm)
Hormones 10 100 200 300 Mean
G E" G E G E G E G E
Con. 83 81 23 &1
BA 86 86 89 88 91 920 90 89 39 88
GA; 0 88 89 88 - 89 88 88 &4 89 87
Kinetin 89 88 90 88 92 91 88 34 90 89

Average* 883 873 893 880 906 896 86 856 8.3 880
SD 208 115 057 000 152 152 151 288 057 100

* Germination percentage
“Emergence percentage
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o] e WAL FopgAME Lol&H} FASIHEH BA, GAs B kinetin®] Fo}
&) 77} 88, 87, 89%E UZT FAY Fob& 82% Hutk A wA UEhsddh
AAZAA APFEERE BA EE AFRAANAN = FR]E AolE UEhY
A ekt

Table 4-2% '@ol&d Folgd) mAe AZ2AAAY AAE FFEE e
Aoltt. AFrAME BAS GAs A7 dol& e z7} 85 86%, e 2
Zt 83, 82%2 W|&d YA "o kinetin® LolEF Solgo] 82, 80%E 3t
G yebsioh AR A = BAS kinetinX 2] 79 Wolg 3 Fob& o] 77 88,
88%3 85, 86%= Wl HtH GAs A FolrME Bol&H Eot&o] 72} 84, 80%
2 g A=A W ozt AzsAch MFAELAAE kinetin®ho] Eob&
B Fobgo]l ¥zt AXY Po|AT BAS GAsE A9 MU v=E Eol&H
Folg9) WsE By AYRSG JARYGA = FEE Aot FAFA IR
U Al ZaR e s GAs% BAY A vE7E FolALE 3 AA © Yol

Table 4-2. Varietal difference of germination and emergence percentage of
soaking barley seed in plant hormone solution

Concentration(ppm)

Varieties Hormones 10 100 200 300 Mean
G E G E G E G E G E
Jinyangbori Con. 78 74 78 74
BA 80 76 8 8 8 8 8 77 8 &3
GA 80 76 87 84 92 9 83 76 8 &2
Kinetin 81 79 84 B0 8 80 8 80 8 &

‘ Mean 80.3 770 853 843 87.7 85.0 853 805
Sessalbori Con. 83 &0 83 &0
BA 90 84 92 9 8 84 84 8 8 &
GA 83 77 8 T9 8 8 8 82 8 &
Kinetin 83 8 88 84 8 B84 8 8 88 8

Mean 87.0 83.0 87.3 843 853 833 86.6 833
Sechalssalbori Con. 84 81 84 81
BA 88 8 93 8 9 84 8 & 90 &
GA 92 84 83 8 9 88 84 76 89 ¥4
Kinetin 90 75 90 76 84 67 8 68 87 72

Mean 90.0 81.7 90.3 833 857 79.7 857 74.7

: Germination percentage
Emergence percentage

_74_



A Agol st

Table 4-3& EAZolE 50%¢] EE3tE A28AE AAZXRZAY, e dz
e Ao, BE EolARAZE HY BANITE: 1048A0R ETT 111
AZE BT o7k @2 H o GAsT kinetin® 717 1148, 1238 AJ7b0 2 o7t %)
AUt HEAAZAA HeeEds ¥ A% E 10ppmolA 107342tz 7}
% Fskom, 300ppmAME 180N He st BEFE 2ot B8 A4
=},

Table 4-4= EFWE 50% Zot2AIZHE UEbd Aotk GEF FANN &
ol7t 4% WY 2L AFAAERAZ BN 28HoH, Teo] AdnIs
1147 7rol15, W79l A as 1224002 Folst 7% AA= ATk
Table 4-5% $R2e Aol wA= ABAZzAAY dFL AT AaA
paper towelol AEAAZHAE A FAE BF g 1099 2AE Aol
BAX BRI B #R2TY f24e 27 112, sdmE 27 g2 T2
FEAT $24 122, 115mel WA 288 ol o™, GAss kinetin® HEF
3 2% 2h2t 146, 153ms} 186, 192m= A o] Faskslth

Table 4-6& §E9 Al nAE 2AFEHA) d%e AL Y A
otk Agnst AARANNY FEFH $2%L Table 5% HlEsgou, A7
BREANNE GAA D7 kinetinA Do) WalA FEA0l © 2A Uegd Ro)
7 AFogt ABAT.

e SR AR IR 45 F neo) YEgd nAE Jgo] W & B4

Table 4-3. Hours to 50 percentage emergence of soaking barley seed in
plant hormone in 70 percentage field moisture capacity soil

Hormones Concentration{(ppm)

10 100 200 300 Mean
Con. 111
BA 98 102 101 116 104.3
GAs 117 110 106 126 114.8
Kinetin 107 132 138 142 123.8
Mean 107.3 114.7 115.0 128.0
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Table 4-4. Varietal difference hours to 50 percentage emergence of soaking
barley seed in plant hormone in 70 percentage field moisture
capacity soil

. . Concentration(ppm)

Varieties Hormones 10 100 200 300 Mean
Jinyangbori Con. 122 122
BA 100 104 104 108 104

GA; 116 96 107 144 116

Kinetin 114 116 112 112 114

Mean 110.0 105.3 107.7 121.0 111.3

Sessalbori Con. 114 114
BA 112 108 108 144 118

GAs 117 120 118 140 124

Kinetin 116 132 136 144 132

Mean 115.0 1200 120.6 142.6 124.7

Sechalssalbori Con. 96 96
BA 84 94 93 96 92

GAa 98 96 94 94 96

Kinetin 108 140 144 144 134

Meun 96.6 110.0 110.3 1113 107.3

Table 4-5. Plant height and root length(mm) of soaking barley seed in plant
hormone solution

Concentration{(ppm)
Hormones 10 100 200 300 Mean
H R®" H R H R H R H R
Con. 122 115

BA 118 8 126 62 107 42 98 40 112 &4
GAa 144 189 145 198 148 181 146 177 146 186
Kinetin 164 18 139 199 147 190 160 194 153 192
Averaget 1426 1520 144.3 133.0 1340 137.7 1347 137.0
SD 23.06 60.05 39.74 68.19 2338 82.97 32.51 84.43

:;Height of seedling

Root length

|t}

2y HgFA 71493 79 o8 47 4% 5o A8 AFA7F =2 o 2y
FE7F FEA BAEA Rt FHA7 2R W 44 JiE 42 7 3le
H ol ¥ A5 divjste] QA Mo 98 G FHEE AE 2 49t
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Table 4-6. Varietal difference of plant height and root length(mm) of soaking
barley seed in plant hormone in 70 percentage field moisture
capacity soil

Concentration(ppm)

Varieties n})I:r{;s 10 100 200 300 Mean
H R° H R H R H R H R
Jinyang=  cop, 161 169 161 169
BA 157 147 158 98 113 5 98 44 132 6
GA 138 196 134 215 130 170 137 173 134 189
Kinetin 180 186 163 205 158 201 159 196 165 197

Mean 1583 1763 1517 1727 1337 1420 1313 1377
pessal~ Con, 100 144 100 144
BA 124 128 110 54 97 7 9 50 105 77
GA 130 180 142 208 152 202 123 197 137 197
Kinetin 146 210 132 195 133 198 130 199 135 201

Mean 1333 1727 1280 1523 1273 1500 1143 1487
bechalssal- o, 138 140 138 140
BA 173 70 110 34 104 28 98 2 121 40
GA 169 192 171 173 158 172 169 150 167 172
Kinetin 141 149 152 162 140 182 124 149 139 16l

Mean 161 137 144 123 134 127 130 108

:*‘Height of seedling

Root length
g avm 8 4 gl

2 A+Z27 paper toweld] 9E3te] 1099 BE A AolEA §19 AFAA
o FHE @Ho UBY F 7] R mAuA sl LHNN 2ALE ¥ s
ol & Aoz Arg¥ch

4 @

AR GO RN Qo 2 BEsld Wt A5 s %ol
Roj4o2 A% FEY Y| 2 XY W F9% W} A U7) A F
AR Hasr) gal FAN ABAFZAAS Adse] FRARA NAE JFE
2A489E o 1 A3E sokd Ued 2o,

[1.‘
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L NBARAA AP woley TAZIEL s FAHYoY, JEAS
2AAZ, A FEL Aol= AR gt

goteh Fotel mA= HEAFEAAS N TEE dEe FFL 47 g

. 509 Fo} A8 AZHE HET FAF 11IAZIAUR, BA, GAs% kinetindl A 2+t
106, 115, 123A)17te. & A EAZZA A 7ho Zbz} Egi)

. AR BA, GA; 2 kinetin X E FotA A7t FEEHA BEHEHG o
AEHeEE 238 AR AZREE BAY GA; HElades vehA &
ko Kinetin gl ol X Aol F3 &t

CFES f29 Al GAs% kinetinH ®] 837} 3o, BAN = 23]
QA AT AFRNNE BASY GAs: FEAS A4& AA5HAL kinetin®
9 FER ggon, AARgage A=A A=) adst FR3AR, A
Aguedae R A GAs HEAU FEd 29 442 BA
A J&) FRaA AR, GAs} kinetin® A &IV} FREHHAT

AaEd

. Atzorn, R. and E. W, Weiler. 1983, The role endogenous gibberellins in the

formation of « -amylase by aleurone layers of germinating barley caryopses.
Planta 159 @ 289-299, -

. Brain, P. W, J. H P. Petty and P. T. Richmond. 1959a. Effect of gibberellic
acid on development of autumn color and leaf fall of deciduous woody plants.
Nature 183 : 58-59.

. Chou, C. H. and C. Yao. 1983. Pytochemical adaptation of coastal vegetation
in Taiwan. 1. Isolation, identification and biological activities of compound in

Vitex negundo. Bot. Bull. Academia Sinica 24 @ 155-168.

. ?ﬁf’ﬂrﬁ@}ﬁ 1989, A EzeE 4 AZzAA 9 £47].
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H 3 x2lEXte FAUSAE
H 18 434

SR
FEYEY 719 BT el AMEA S 0.3ha(1999)2 w9 GAE dAolw o
4 e &R B AMe FYE 58 v 450 Hi, EF =5 ¥F
o2 Q3 AME EIsE T/ F43) BobA 10059 B AR AF&d
Z}7} 89, 800has} 67% =2 HolFom o] T FAE ¢S 438 Aot a8y 4
FAFTEY FHE AAWE 2@ AFH7Ie G5 Bdd dnEty F9F

A ALE] A, mrke] FEE Y wlg- AlFE FHA o,

e 108 4 T AFHAq o]F8 694 F8s=d Az Hde H
A2 7] oEd geFte] wlg- g AEejrh. AP nE AMUHE A
A9 60% o3& AAFIAME dFE HBEIHE Au=led HRTRE) 72%
w Hol sheult Zgue w&de] 2d3tn, Ry #HEry Wyl wEy
k%ol FRHER BEME ¥ R AWE TI)se B0 gtk W - R
ArESARTANE A F Ba g FAY FAFOEN wFY YL
BE F7149 E&€ AN AME Hosto] Hg By Aule] A B
B A3st7] gt AEE A2 Aol o] Auye] & A2 xFALL
L3AMZH10a)2 #H AWM QAolx W 83 Ba BF 28HE FAZL 294
Zko Mgt 71% =¥d7 adE A g

2y ¥ - B FEFARTANE FE8E ¥ FF 2R =9 wg R
el 3F7)7 ARHEY 2AFHE AN =dAE $F0)7F wE 2gst YR
A% Wolsts BAZ A47)t0] AFHo] 29 Eder] A HFEG AFE o
o oz A% AT F BT Qb wd DAFL AWM =ol} sFeHE Ad B
Aol e e =AXE BEt T AxE A J& FHE Y& Ao %
2 Aot

&+ @7 B ZYFEFAGFTAN oA 2AYREE TN A 2
NAEE RNV 3t FAANE B2g Bl AFHe] FEAZY, % 5
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& ZABC) 0% AeH $ouM uuy TARARE BET 5 AT BHEA A
RS AR e sl

Az 4 3y

EAge ¢3ddgn AUt 34&£54 GAEANN cAsd. TAEFLR
= oggeERe), AkAFRe) R qAdanegEey) 5 457 2 98 3EF
& AGEFUNE AN EdPe Fom A AMEe AME3Ech. Priming,
coating, pellet 5 T4 & 3 FxF 10% 2099 F 3-5em, FAte) 25em, 35
A% 3F-demEB HF4L A 18kg/10a® AFedoh FxE 9 & WA
& 6~Tcm®] Aol ZAehA ] Es T

AgFuRE dag 3utEe s stgled 2z Ay WAL 132m s gk Ay
T OFEAE ZFAN A AFANEAEW, AL Hy HEEFHE
(17-21-172 719 2A A& 29kg/10a°l, &9 24kgE F718le] N &R oW,
12} FHlE 29 229, 23 Fule 39 290l 84 12kg/10a FFEoR AE340. =
FAze 45 F 39 099 £o8 A2FIrt

Zol& & TR AT T 47 1093} 16¢ 9 254 2F 2AE A
= ouE o124y Y UIY 4 or 2% 44, AL, Helg, AAF,

a5 92 uZ

Table 2-1-1& primingA E]FAHE E49 FA5] 12858 3874 144 34
52 FFL A% Aot AL A 1299 HFEALE RE osmoticadl M
dzrEn F8A Hed o & A%L 39 ZAGME H=8 Fde Bt

Table 2-1-2% pellet 8] F#9] 273 vepd AJQd PCE pelletd FAE
Ag ZE pellet FAANA 1299 2o iz 7o W& AA vergded oF 4
Fo] AHALFE PCSH PGR pelletd FANMNE 233 jx27 RoExE 2730
ot KC% clay® pelletx 2 & T 38 RAMAME 2480 &4 Hety=d oA
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Table 2-1-1. Plant height of primed barley seed in simultaneous rice harvest
and barley sowing cultivation

Evaluate date

Osmoticas Dec. Jan. Feb. Mar.
.Control 11.3 11.6 12.7 145
D.W 11.7 12.2 12.4 154
. CeH1406 13.1 13.2 132 17.8
KNOs 14.6 15.7 16.1 19.3
MgSO4 11.9 135 13.8 16.9
NaCl2 12.8 135 154 184
NaxMoOy 12.2 12.3 13.3 16.9
NH4NOz 12.8 13.3 13.8 174
PEG 13.9 14.2 15,1 16.8
ZnClz 12.3 14.2 14.5 189
Mean 12.81 13.57 14.13 1753
+SD 0.947 1.063 1.189 1.210

Table 2-1-2. Plant height of pellet barley seed in simultaneous rice harvest
and barley sowing cultivation

Evaluate date

Polymers

Dec. Jan. Feb. Mar.

Control 11.3 11.6 12.7 145
PG 10.7 11.6 12.6 155
PC 119 12.1 122 15.2
KC ' 86 9.0 10.3 113
Clay 10.9 115 12.0 136
Mean 10.53 11.05 11.78 13.90
+SD 1.387 1.392 1.104 1.924

& pellet 23} pellets] AH&3 binder?) 932 Aoz Azrgo] A},

~ Table 2-1-3& polymer coating E9 24& Ued RHold 129 ZAIME
waterlock©. 2 coating® FAtelA 137em® 7HE Fout 38t ©E polymerst 5
olg Aol & JelA gkgkeh o) AL waterlocke]l A7l FHe 2,000874A] S
& Fodte A4S Ad AR 48279 4713 #do] Y& R A4

AAY ole] gl 2% WEF AEs WRHTn ARE,
Table 2-1-4% FA% H2E gojo) YT v HEate) 248 2AE AR
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Table 2-1-3. Plant height of polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 11.3 11.6 12.7 . 14.5
D.W 104 12.0 12.6 17.8
Avicel 11.3 - 129 138 13.1
Colorcon-F 1211 125 13.2 16.1
Daran 8600 11.0 12.0 12.2 155
Klucel 125 12.7 145 155
Opadry 12.1 12.3 12.8 158
AlfabanSKG 11.8 129 13.8 185
PVP 12.3 13.0 138 16,7
Sacrust 11.0 125 135 13.6
Sepiret—-G 12.1 143 144 156
Water—lock 13.7 149 152 16.7
Maltrin 125 12.9 130 : 14.7
Mean 11.90 12.01 1357 15.80
+SD 0.878 0.869 0.866 1.554

Table 2-1-4. Plant height of soaked barley seed in plant hormone solution
in simultaneous rice harvest and barley sowing cultivation

Evaluate date

Hormones Dec. Jan, Feb. Mar.
Control 12.7 116 11.3 145
GA3 20.9 179 16.7 17.8
BA 119 11.8 11.7 14.3
Kinetin 11.3 11.3 12.1 13.3
Mean 14.70 13.67 13.50 15.13
+SD 5.38 3.67 2.78 2.36

g 129 ZAMIAE GAsAN 2 EAL9) 240) 209emZE & T 127 A9 24 7+
oli} Hgon} o)Fd= 288 o) A AL AR UYE 9& GAs
g Zorl 299 g 29sy) gEQA AeR 2tk BAY kinetinA A
E uRTe FRF 2olg HojA gttt

Fig. 2-1-1& 2&d nAE FAAdaRE F5H2 ved A2 12979 3
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‘MHormone |

Plant height(cm)

Jinyangbori

Saessalbori Saschalssalbori

Cultivars

Fig. 2-1-1. Changes in plant height of primed barley cultivars in
simultaneous rice harvest and barley sowing cultivation.

A7HA 4L ZASY FE RAolth, AFHEFGME s2EAY ZIFHIL 7P
2A vebdi, thol priming M Ach AR Rt AR EYNME priming A
g7t A EHFHo|R o, 1o 2 pellet A2 UElgt), Coating HEE o=
FFAAY &AF47) 7HF ZA Ve,

@ 9+

Table 2-1-5% priming AFAE FFd FAst 1295 39714 14Y 3B
Aon HAEIE HEFE A Aot A& 1299 AUt Bk¥ MgSOy
NaClz, Na;MoOs, ZnClz %9 osmotica M= FF7F 18R dz7EG U=
o] F& AFL 3¥ RAGME #%=F AAAE £ U A osmoticacl X & 1249
BT G547t 2T EY AU 2oy 39 FANE EE osmoticadlA] HET
Hot BA Jenh

Table 2-1-62 pellet A& Fx19 &= FFE VERE AU 128 24
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Table 2-1-5. Number of leaves primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Osmoticas Dec. Jan. Feb. Mar.
Control 1.7 31 47 51
D.W 1.6 2.9 48 5.4
CeH1406 16 38 3.9 5.4
KNO3 1.7 44 51 6.5
MgS0O4 1.8 39 5.3 6.7
NaCl2 1.8 39 5.0 7.0
NasMoQ4 1.8 34 5.3 55
NH4NOz 1.6 35 40 5.6
PEG 1.6 39 42 5.2
ZnCly 1.8 3.8 5.5 5.3
Mean 1.70 3.66 478 577

T 5SD 0.094 0.440 0.571 0.690

Table 2-1-6. Number of leaves pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 1.7 3.1 47 5.1
PG 15 4.8 5.5 5.7
PC 15 2.5 4.3 54
KC 1.3 2.0 4.4 51
Clay 1.1 2.7 2.9 4.5
Mean 142 3.02 436 5.16
+SD 0.228 1.071 0.942 0.445

He BE pellet 3471 dlazT BoE Aoy o]F Afo] AMdALsE PCS PG
2 pelletdt FANAL 238 Y2T AuE Bged KCS clayZ pelletH 2] 3t
FAE 39dE AA veged R A 2AAMG AR pellet =R}
pelletd] AH&3 binder®] JFQ Aoz Az o} A,

Table 2-1-7< polymer coating £3t9] & JFFYFE el Zdd 1299 =
avicel, colorcon-F, maltrin 52 & coating¥ FatolA Bkow, 39 ZAAAME B
E polymerdl A tizFof vl FR5A A dEE.

Table 2-1-8& FA% 528 ool YA the HFstel T JEAS

-

il
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Arg A" 129 AN E kinetin A EAHe] G547 2002 = 1790
HE) Bgoy olF Aso] AR wik GAs, BAXE FANA 388 WA ye
st

Fig. 2-1-2% g% v FAHHEHRE FFTE2 Yed Aoz 12858 3¢
7R ANE ZAMES JFI Aort, BE EFNA pelletdde EFHst F 2
A VRS, ©2-o] priming A €l 9ot

Table 2-1-7. Number of leaves polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 1.7 3.1 4.7 5.1
D.W 1.7 34 45 5.5
Avicel 19 41 43 55
Colorcon-F 18 42 54 59
Daran 8600 1.7 4.7 6.0 55
Klucel 15 3.3 53 5o
Opadry 14 5.0 b5 51
Alfaban SKG 15 4.3 6.7 5.3
PVP 1.7 47 5.0 6.0
Sacrust 15 3.9 52 54
Sepiret—-G 15 4.7 6.2 5.0
Water-lock 16 4.3 6.1 53
Maltrin 18 4.0 5.4 56
Mean 1.64 413 5.45 544

+SD 0.150 0.588 0.709 0.293

. Table 2-1-8. Number of leaves soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation
. Hormones Evaluate date

Dec. Jan. Feb. Mar.

Control . 1.7 3.1 47 5.1
GA3 17 3.4 51 57

BA 1.8 4.0 5.4 5.9
Kinetin 2.0 32 44 5.4
Mean 1.80 343 490 553
+SD 0.141 0.403 0.440 0.350
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Fig. 2-1-2. Changes in number of leaves primed barley cultivars
in simultaneous rice harvest and barley sowing
cultivation.

@ 4+

Table 2-1-9% priming AFAe EAFE FAHeR 2AG ZFeln A&
ZA1) 1294 Bdo] A dojuA gk olF AFe] AAHHEM EdrE
Z7vs e 39e= tET 23709 ¥ &) priming HEFAE FT 2042 HA
@okth, Osmotica WEE KNOs, NaaMoOs, ZnCle 5°] Z+2 36, 37, 34M= 713
Bkt :

Table 2-1-10& pelletxl & d F2e] HFELAFE ebd Ald 129 2AA
= pellet A7 Aolrt figle), 39 =AML pellet FAZE Zol7}h FEAE
¥ PGS} PCE pelletd £x7F Z47F 47, 4102 d=F 2670 Bk 4 gokov
KCs} clay2 pellet A% z4zh 24, 212 iz 2ok 9zb 2 Vet
Table 2-1-11¢ polymer coating E#t¢] HFELAFE Yebd AQd 129 ZAL
A= polymer?t #o)7t gl ot o F A&o] WARNHM 2 Rolrt FHaA=H
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Table 2-1-9. Number of tillers primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Osmoticas

Dec. Jan. Feb. Mar.
Control 1.0 15 1.6 2.6
DW 1.0 14 2.0 2.6
CeH1406 10 1.7 2.4 2.8
KNOs 1.0 19 ‘ 25 36
MgSO4 1.0 19 2.6 29
NaCl; 1.0 2.0 24 25
NasMoO4 1.0 19 2.3 37
NH4NO3 1.0 15 2.1 2.8
PEG 10 1.8 2.1 2.4
ZnCly 1.1 1.8 2.7 34
Mean 1.01 1.76 234 2.93

+SD 0.033 0.200 0.240 0.482

Table 2-1-10. Number of tillers pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Polymers

Dec. Jan. Feb. Mar.
Control 1.0 15 2.3 2.6
PG 1.0 15 1.8 47
PC 1.0 15 2.3 4.1
KC 1.0 1.0 19 2.4
Clay 1.0 1.1 1.2 2.1
Mean 1.00 1.32 1.80 3.18

+8SD 0.000 0.262 0.454 1.078

39 ZAMA = colorcon-F, PVP, waterlock 59 polymer coating &A-7t 22
46, 49, 457Z dxo vls) A gko.

Table 2-1-12% F2& Z2& £d¢ A tbg #Fee] FIdFE AR 2
oy 129 AT A2 ZEER Folrt AR olF Agol Qg v}
3 Aol & HAedl GAs, BANE FA7F 22 67, 66742 qETEG d4
BA et

Fig. 2-1-3€ 2dFd) nAe FANYELRE F52HE Yl s 1293
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Table 2-1-11. Number of tillers polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 1.0 15 2.3 2.6
D.W 1.1 15 1.7 2.8
Avicel 1.0 2.0 2.0 2.3
Colorcon-F 1.1 2.2 36 4.6
Daran 8600 1.1 24 25 2.9
Klucel 1.0 16 25 35
Opadry 1.0 2.6 2.8 2.9
Alfaban SKG 1.0 2.6 3.1 39
PVP 1.0 2.4 25 49
Sacrust 1.0 2.5 2.6 3.1
Sepiret-G 1.0 3.1 3.8 4.0
Water-lock 1.0 2.8 3.0 45
Maltrin 1.0 2.0 2.6 3.9
Mean 1.02 2.30 212 353
+SD 0.045 0.471 0.595 0.820

Table 2-1-12. Number of tillers soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation
Hormones Evaluate date

Dec. Jan. Feb. Mar.

Control 1.0 1.5 2.3 26

GA3 1.0 14 25 6.7

BA 1.0 2.0 2.3 6.6

Kinetin 1.3 15 26 4.8

Mean 1.10 1.63 2.46 . 5.17
+SD 0.173 0.321 0.152 1.069

3UMA AN B ZAbs] WE Rolth AFRANME pellet A EA} 7}
Z A3 h&0] coating M P, o] & A NUdEydE I FAR Fy
9 B B4 #do] g Ao AZH R, AR AJFERANMN =
TEE AYaast 74 ZHa, ge0] pellet A82 YENST
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Fig. 2-1-3. Changes in number of tillers primed barley
cultivars in simultaneous rice harvest and barley
sowing cultivation.

@ 5
Table 2-1-13€ priming A F2te] FFRFE FAHORZ FAG Do,
E AFEARE 98 29717 2ASREH Aol AAFH HeFE Bl
3 E AgHolEtd AEsEd o] HoMAT AL AR 1299 ZAM
a4 polymerzt & Aol7t A= dl whAlT AR 299 coating A2 FA
o] go¥aaes 4R, gET 7671 2ok gd=dl KNOs9 MgSO4= priming?}’
FAA Z+7k 95, 9302 74 wek.
Table 2-1-14% pellet 83 Fx19] FFPeFE Jebd A4 1292 AL A
PGS PC7F ZHzt 98, 93 A& diz=F 767 Ru= Bot KC% clay=
pelletd FAE 129 ZAA diz3 B2 BEerk U4 o4 AJed cayE
pellet & FaAE 29 ZAIME =27 BuE HA eyt o] &L dde
pelletd clay/t s & F53td €A F2eA ok sed F2HAA oM F -

5

L

rl
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Table 2-1-13. Number of roots primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Osmoticas Dec. Jan. Feb.
Control 5.7 75 7.6
DW 58 6.9 7.8
CesH1406 5.6 8.1 8.3
KNO; 54 72 9.5
MgSO4 6.2 7.3 9.3
NaCl, 6.1 77 8.2
Na:MoO4 5.5 7.1 85
NH4NO;3 5.4 7.2 7.6
PEG 6.0 6.8 8.1
ZnCl, 5.6 8.2 83
Mean 573 7.38 8.40
+SD 0.304 0.501 0.630

Table 2-1-14. Number of roots pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Polymers

Dec. Jan, Feb.
Control 57 75 ‘ 76
PG 5.8 7.1 9.8
PC 5.4 8.0 9.3
KC 46 6.4 76
Clay 45 5.6 6.2
Mean 5.07 6.77 8.22
+SD 0.629 1.021 1.645

FEEFTFE AHSA7] AEQ Aoz QZEo A,

Table 2-1-152 polymer coating ¥3}9] H#HeFE Jeld QY 129 &4}
A& polymer?t Ao]7b floy o]F AFo] IAMHWUA 1Ao7t FREFAE
dl 29 AN AME polymer coating FAH9) Fo¥els 946ME 2] 7570 B
o Bet=d alfaban SKG, klucel ZHzZb 117, 114702 7V ©A Jebytc)

Table 2-1-16& FAE T2E 94 HAXF & HFsto ®AFE 2AE 4
FAdd 128 ZAAE Mg B2 b 3ozt Yot o]F FKo] Iy ut
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Table 2-1-15. Number of roots polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers
Dec. Jan. Feb.
Control B.7 76 75
DW 5.9 6.4 8.1
Avicel 6.2 7.6 8.7
Colorcon-F 3.9 7.8 9.8
Daran 8600 6.0 94 10.3
Klucel 5.5 7.1 114
Opadry 5.9 73 7.7
Alfaban SKG 5.5 9.6 117
PVP 59 8.2 8.2
Sacrust 53 8.1 104
Sepiret-G 5.6 8.1 10.3
Water-lock 5.7 8.0 8.6
Maltrin 6.0 7.3 8.2
Mean 6.03 7.90 945
+ 35D 0.939 0.905 1.369

Table 2-1-16. Number of roots socaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation
Hormones Evaluate date

Dec. Jan. Feb.

Control 5.7 7.6 75

GA3 b2 6.8 7.6

BA 51 75 9.0

Kinetin 55 6.7 9.2
Mean 5.26 7.00 8.60
+SD 0.208 0.435 0.871

g ol FRFAEU 29 AN GAsHE FAE 279 vRSAAT BA,
kinetin X & 2= Z+Zk 90, 92712 diz o vl F38HA BA etk

Fig. 2-1-4% Re$e] nxe FAHHEAE FFE2 e Aotk &4 FF
3] pellet A &A7} 74 2A vehon, AFr et ARB A= coating A
7} 2 ggo R anst AT AR M= priming Al EAZE 2 vhEol T
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Fig. 2-1-4. Changes in number of roots primed barley cultivars
in imultaneons rice harvest and barley sowing cultivation.

® AAF

Table 2-1-17< priming A Ex+e] FTAAF S 12958 39717 AAFHo=
%A Aol Priming A elFAe] B AAFo] 346go 2 =7 254g Y
Ped o] 2L AL A&l AALFE AsHs AFoR 3Ud = priming TA
7} 1578g o2 t&T 862go e W Fed o F KNO:% ZnChAlA zz
20.08, 19.64go.2 7b¢ AA JeERg

Table 2-1-18& pellet A3 FA1e) FFAAFE vebd AU PGS PCE
pelletdt Ezl= AL ZARQ 1294 % dRTFRGE Zed o & A%¢E Ao
AADFE A 32 ZAANAE 22t 2143, 1806go.8 U2 862¢ Eri= A
Axd Wal KCH clay® pelletdt FAE 129 RAMIAE 27 B} 2hgkow
o] Z& AL Ao AAHA wet W YA o] B Hde e AEE
Ao ge g #Mo] 745l pelletdt clay’t $E F FEk 44 F&

g Aot stdl By R fold - FEEFFE A dEd Ao A4E
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Table 2-1-17. Fresh weight of primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

Osmoticas Dec. Jan. Feb. Mar.
Control 2.54 423 4.84 .62
D.W 2.92 3.36 5.73 12.42
CsH1406 356 4,68 7.69 13.61
KNOs 341 9.70 10.50 20.08
MgSO4 3.30 6.33 7.73 14.49
NaClz . 367 8.08 8.44 16.97
Na:MoOs 3.46 5.96 725 16.69
NH/NO3 3.04 3.87 464 15.20
PEG 4.40 6.51 7.59 12.98
ZnCly 3.38 6.74 9.43 19.64
Mean 3.46 5.80 7.66 15.78
+SD 0.424 2.661 1.761 2.772

Table 2-1-18. Fresh weight of pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Evaluate date

)
Polymers Dec. Jan. Feb. Mar.
Control 254 423 484 8.62
PG 432 593 7.84 2143
PC 2.93 2.17 6.86 18.06
KC 1.94 225 5.55 6.59
Clay 1.60 2.81 2.63 4.69
Mean 2.69 3.44 572 12.69
*+SD 1.219 1.679 2.263 8.295

o)zt

~ Table 2-1-19% polymer coating F219 BTAAFTE Yeld RS2 polymer
coating FAHe] A F o] thzTo vl HAtHoR IA JeElREd 39t coating
Z219] A F0] 16.38g3f'.; &5 8.62gol vl A 28] o] Fo}h £33 water-
lock coating F#}2] 124 HFAAFo] 411ge 2 U & polymerR % A HE
dl o] 2L A0 waterlock®] 80l wl$ ZRY Aol 71Q Aoz AR

Table 2-1-20& FAE 528 $d AN g HEsd YRAAFT S A1
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AR 129 ZANME APt & 3o/t Ao o)F Al&o] A AH w
g} zpol7} FElsld e 39 ZAFA GAsS BAAE Fxbel HdAAFo] 2442y
2488, 2441g o2 Uz 862g But Y Zlow, kinetin A FAE dF9 v
%8t

Fig. 2-1-6% AAZo) mAE EAADEHE FFAL Udehd Aotk 34 F
% 23 FANGLAA 47 g9 vegon TR A XS 5 Ak

Table 2-1-19. Fresh weight of polymer coating barley seed.in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 254 423 4.84 8.62
D.W 2.65 4,67 4.80 15,38
Avicel 3.08 550 5.82 10.04
Colorcon-F 2.70 5.50 0.44 2151
Daran 8600 2.79 6.47 7.80 1754
Klucel 2.75 4.29 6.12 17.96
Opadry 2.07 7.36 6.67 11.22
Alfaban SKG 245 5.68 H.88 13.79
PVP 2.85 6.32 8.99 23.20
Sacrust 2.34 6.21 6.86 14.24
Sepiret-G 2.85 559 9.17 15.23
Water-lock 411 553 9.96 20.61
Maltrin 3.27 6.98 7.45 17.50
Mean 2.82 584 7.42 16.38
*SD 0.514 0.882 1.663 3.991

‘Table 2-1-20. Fresh weight of soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation

Horﬁones Evaluate date
Dec. Jan. Feb. Mar.
Control 254 423 484 8.62
GA3 2.64 424 7.70 24.88
BA 298 5.07 9.19 24.41
Kinetin 2.87 3.60 7.26 10.47
Mean 2.83 4.30 8.05 19.92
+SD 0.173 0.737 1.011 8.187
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Fig. 2-1-5. Changes in fresh weight primed barley cultivars in
simultaneous rice harvest and barley sowing cultivation.

® AEZF

Table 2-1-21° priming AT FA e JHAEFTS 12958 3€7AA M€ =
A% Aot BT ABFY W Fole AAFH Y

Table 2-1-22% pellet $At9} AEFS Ued AUd PGS PCE  pelletdt &
A AL 2AQ 12945 g2FROE FHEd o & AT AF) JdErS
AA 39 ZAIME 27 400, 292502 WRT 166g HThE "4 ZEd ),
KCS clay® pellet® F24= 129 ZAME gjz7un dgon o 2& e
A&o] Ao "‘—]‘E‘r W37l AQ=Y B3] clayE pelletdr 212 AEZFL U=
T AEFRY "R st
Table 2-1-232 polymer coating % A+¢] %ﬁ?ﬂ%%% Jeld AL E  polymer
coating EAe] AAFo| thxTo s Autgon AA JeiskEy 3€9dE coating
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Table 2-1-21. Dry weight of primed barley seed in simultaneous rice
harvest and barley sowing cultivatiori

Evaluate date

Osmoticas Dec. Jan. Feb, Mar.
Control 0.37 0.72 0.94 1.65 .
DW 055 0.60 112 1.60
CoH1406 052 121 1.21 303
KNOs 0.43 0.93 202 391
MgSOs 0.48 1.24 1.50 207
NaCls 0.47 1.27 1.42 355
NazMoOs 0.44 1.05 1.57 232
NELNO: 0.43 078 202 2.05
PEG 0.47 1.27 135 2,65
ZnCl; 0.42 1.28 174 3.20
Mean 0.46 107 1.55 270
+3D 0,044 0.249 0.323 0.768

Table 2-1-22. Dry weight of pellet barley seed in simultaneous rice harvest
and barley sowing cultivation

Evaluate date

 Polymers Dec. Jan. Feb. Mar.
Control 0.37 0.72 0.94 1.65
PG 042 1.28 1.34 4.00

PC 0.44 0.69 2.16 2.92

KC - 026 026 0.51 1.21
Clay 0.31 0.32 0.46 0.53
Mean 0.35 0.63 1.11 2.16
+SD 0.903 0.471 0.803 1.583

FA9) AAFo] 1638goz2 UlRT 862go] wlEl AL 28} o] FArh 53
waterlock coating 29 129 HFAAAFo] 411ge® Y& polymerEutE W
AEd o 2e A& waterlock) F¥ FFHe| /AW Ao And

Table 2-1-24% Fx& 28 §9d A & AFs FTAEFTS A
3 47 99 129 AN E HE Z2E 7 Aot fldey ofF A&l A
A @t Aolrt FRBAET 39 ALl A GAsSk BAX Y Fake] Hit QESF
o] z}z} 323, 354g o2 hETF 166g Bt AN gloH, kinetin# g]E 2= o2+
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Table 2-1-23. Dry weight of polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Evaluate date

Polymers Dec. Jan. Feb. Mar.
Control 0.37 0.72 0.94 1.65
D.W 0.38 0.63 1.02 275
Avicel 0.37 0.96 0.99 1.93
Colorcon-F 0.39 0.82 1.81 3.29
Daran 8600 043 1.06 1.36 245
Klucel 0.59 0.67 1.67 2.05
Opadry 0.20 1.10 1.33 1.46
Alfaban SKG 0.38 1.15 1.59 2.11
PVP 0.46 0.73 1.61 2.76
Sacrust 0.40 1.27 1.43 1.80
Sepiret—-G 0.42 1.14 1.89 3.22
Water-lock 0.48 1.13 1.67 2.80
Malitrin 0.50 1.09 1.60 3.06
Mean 041 0.97 1.49 2.42

+SD 0.093 0.213 0.282 0.597

Table 2-1-24. Dry weight of soaked barley seed in plant hormone solution
in simultaneous rice harvest and barley sowing cultivation

Evaluate date

Hormones

Dec. Jan. Feb. Mar.

Control 0.37 0.72 094 1.65
GA3 0.23 0.49 1.38 3.23
BA 0.38 1.01 1.37 3.54
Kinetin 0.42 0.65 1.54 1.86
Mean 0.34 0.74 1.43 2.57
+SD 0.100 0.266 0.095 0.893

o A9 w%xsd.
Fig. 2-1-6& AEZd nA: EAAYLAE ETF2U2 Y Aoz FA £F
ot} A EA7 42 el g E8id A 2e 5 Ut
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Fig. 2-1-6. Changes in dry weight primed barley cultivars in
simul taneous rice harvest and barley sowing cultivation.

H 28 + %
o© 3

Table 2-2-1& priming A& FAE TFd FAste F37)d 2048 A
osmotica ¥, ¥FEE Jeld d3old}, Priming M 79 HFAL 68.16cmE
g7 Boh Frh Osmoticad® BW KNOsollA 7540cmz 7P How thgo
NHsNOg, ZnClo, NaeMoQy 52 2+z} 72,53, 72,10, 71.17cm$% 2™, CgHiiOs, MgSOq4
M= 242 61.03, 61.83cm= L3]8 ZHgo] ZAdAT. E%E priming X2 &3
= MEReZE /M A3 AEdne], JdgEe A

Table 2-2-2% pellet 29 +34-& bl AN FHFH4L 64.08cmE =T
of ®la] o7t gt} Pellet E2W=2 Byl CPY PGA 4+ 6753, 66.96cmz o)
ZTEY 47 F oYy claydl A& 57.30cm®Z 74 Zgi) o] 22 A= CPY PG
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Table 2-2-1. Culm length(cm) of primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Varieties

Osmoticas Jinyangbori  Sessalbori Seclll)::)lgisal— Mean
Control 59.5 70.1 62.8 65.13
D.W 58.0 70.0 64.3 64.10
CeH1406 53.1 69.3 60.7 61.03
KNOs 67.1 832.2 76.9 75.40
MgSOs 58.0 66.5 61.0 61.83
NaCl; 64.6 725 67.7 68.27
NazMoQq 60.2 81.9 71.4 71.17
NH4NOs 62.5 79.9 75.2 72.53
PEG 62.3 69.7 68.9 66.96
ZnCly 69.4 76.4 70.5 72.10
Average 61.69 74.27 68.51 68.16
T SD 5.020 5.970 5.740 5.577

Table 2-2-2. Culm length(cm) of pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Varieties

Polymers Jinyangbori Sessalbori Sechalrsisal—bo Mean
Control 59.5 70.1 60.8 65.13
PG 589 739 68.1 66.96
CcP 62.1 75.1 65.4 67.03
KC 586 725 625 64.53
Clay 51.2 65.2 55,5 57.30
Average 57.70 71.68 62.88 64.08
+SD 4,610 4,450 5.420 4.657

Z pelletd Tl T4 HF g F shH AA F2YUAAT clayE pellet
& FAE QA FAAA ol 2K A ofEHY A Qg s o
2t

Table 2-2-3& polymer coating F2F2] 7H3-& yeld AQdd HF7HE-E 66.5cm
2 gz27 B2} 97 Ao Polymerd 2 B9 klucel?} daran 8600°] Z+2Z; 74.56%%
70.06emE th2 el vl&l F8HA F ey, colorcon-F2t sepiret-G2 ZFZ} 61.43,
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Table 2-2-3. Culm length(cm) of polymer coating barley seed in simultancous
rice harvest and barley sowing cultivation

Varieties

Polymers Jinyangbori  Sessalbori Secllx)%lrsisal— Mean
Control 595 70.1 65.8 65.13
D.W 60.5 729 68.6 67.33
Avicel 59.0 70.3 61.7 63.66
Colorcon-F 61.9 61.5 60.9 61.43
Daran 8600 67.0 76.7 66.5 70.06
Klucel 725 79.6 716 74.56
Opadry 62.4 76.0 67.0 68.46
A)faban 64.5 76.4 665 69.13
PVP , 65.5 739 66.7 68.70
Sacrust 59.0 686 624 63.33
Sepiret—-G 573 69.3 62.0 62.86
Water-lock 62.0 65.9 62.8 63.56
Maltrin 58.8 68.7 70.6 66.03
Average 62.53 71.65 65.38 66.52
+SD 4.300 5.210 3.480 4,330

62.86cnZ 938 A3t A g polymerd o]zt YTl
Table 2-2-4% 3F Ao FAE AE2AZ2AAYN AAF vhs 244 9E3do
FE87 4& =AM Hajolrh, FH L 7083 ulzTFRYG Foh A=
AAEE BA BANA 7356emE 7HF F3  kinetind}t GAsdl A= 69.87, 69.07cnZE
Mzttt o] 2o A 2PN S 24L 39 ZAA GAsA YT
2 ARzAA AFTr FReA gAY, 43 AnAgA e Fie) e g

Table 2-2-4. Culm length(cm) of soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowmg

cultivation
Hormones - . Vanetles . .
Jinyangbori  Sessalbori  Sechalssalbori Mean
Control 59.5 70.1 65.8 65.13
GA3 61.6 74.8 70.8 69.07
BA 68.9 809 709 73.56
Kinetin 61.8 75.0 72.8 69.87
Average 64.10 76.90 7150 70.83
+SD 4160 3.470 1.127 2.919
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B47] gE oF WA AAAFE ARERAAY BhE AR Fass
Ao MBS Ao2 AR, |

@ +%

Table 2-2-5% priming A FA9] $4-& vepd 2AAd] AA BFIF4L 4.656em
2 gEFEY ok #%t) Osmotica¥® B NHNO:9F NasMoOs A= 2Hzt
487, 480cnE x99 H=EH o tE osmoticadl M E o E&TFRE F LT

F5E AL JGRYst 482m= M Fow vgow AjdRg, ARART
A AT

Table 2-2-62 pellet F#+¢) £4& e d AN FTFFL 474en=2 279
nla o7t F#Skt)h Pellet E2EE 1w CPY PGE pelletdt FA9] 4o 74z
5137 493cnz 2ol W&l %t Aok KC9 clay pellet FAFAE 450,
440cn2 27 BRoE HA FUoh o 2L Ao gAY ZE WedA 3
Mo 7}ty KCS clay® pelletd FAANME FF F 4A F2eAA Fo} B
g9 wSo] ujdt ) Wi 1 o] FANA WA Al AztHAA,

Table 2-2-7<& polymer coating A9 #3& Wverd Qe Ho 8L 489
2 g2FEY ¢ Atk Polymerd® EW tizF Ry Aol AA YEyd
polymer+ avicel, colorcon-F, opadry %™, YA polymerdlA& &9

Table 2-2-5. Spike length(cm) of primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Osmoticas - - Yanetles -
Jinvangbori  Sessalbori ©  Sechalssalbori Mean
Control 51 48 4.6 483
D.W 5.0 46 4.1 457
CsH1406 47 43 44 447
KNO3 49 44 40 443
MgSO4 49 46 45 467
NaCl 44 54 43 470
NasMoQ4 : 4.7 48 49 4.80
NH4NO3 5.0 5.0 46 4.87
PEG 5.0 47 46 477
ZnCl 48 45 46 4.63
Average 4.82 470 444 4.65
+SD 0.198 0.112 0.093 0.135
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Table 2-2-6. Spike length(cm) of pellet barley seed in simultaneous rice
harvect and barley sowing cultivation

Polymers Yarieties T
Jinyangbori  Sessalbori Sechalssalbori Mean

Control - 51 4.8 46 483
PG 50 4.8 ‘ 50 493
Cp 59 52 4.3 5.13
KC 46 47 42 450
Clay 43 45 44 440
Average 4.95 4,80 448 474

+SD 0.695 0.294 0.359 0.449

Z3AY 23818 Ao Agth, EE2HME By AYRIYGAE avicel, colorcon-F
ANME FFo] Ao} ywAl polymer dAME WEFRY AgkEd sacrust®
seperit-GA A= 242 47, 47cmZ 7FF &g BRI = avicel, colorcon-F
A £ ZAEd maltrind] vt 39mz M FHATE AFAARZAHE HE
FE9 fAE 298 29
Table 2-2-82 A EAAZAHA A Fx9 F4-& UYepd 20, Ad+%

Table 2-2-7. Spike length(cm) of polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Polymers - : Yarieties -

Jinyangbori__ Sessalbori _Sechalssalbori Mean
Control 5.1 48 46 483
DW 53 50 4.6 497
Avicel 5.7 53 5.7 5.57
Colorcon-F 53 52 5.2 523
Daran 8600 5.0 45 5.0 4.83
Klucel 48 5.0 4.6 480
Opadry 5.2 48 55 . 517
Alfaban SKG 5.1 46 44 4,70
PVP 4.9 47 48 4.80
Sacrust 47 5.1 46 4.80
Sepiret—-G 47 4.6 44 457
Water-lock 49 46 4.7 473
Maltrin 53 39 4.3 450
Average 5.08 478 481 4.89
+SD 0.298 0.382 0.447 0.376
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Table 2-2-8. Spike length(cm) of soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation
Hormones ‘ Varieties

Jinyangbori  Sessalbori  Sechalssalbori Mean

Control 5.1 48 4.6 4.83

GA;s 53 47 49 497

BA 52 46 44 473

Kinetin 4.1 40 44 417

Average 4.87 4,43 457 462
+SD 0.666 0.379 0.289 0.445

& 48mz hZ2F B} bzt #Acth Polymerd® HW GAsdlAM 497cm#z 7H #
om vg NEAFEAANNE 288 A% kinetin AME 417mE §3o)
ad #Fade AUt FTERT AREHIL dizTd n&E HJEAFEAA
ez s3] 2A FasAvh |

® 4% A+

Table 2-2-9% osmotica® & priming | &3 FAE T Ao FAIete o3 4
2 Ui ZAolth Priming Al 79 YEdse 84702 d2F wvh gy
A2 osmotica WE RY CeHuOs AT FAMT 97002 gE2+ET A #
U A osmoticad A Bekon I F NaMoOsolA 477802 714 sttt

FEW o)4g <ol WAL osmoticad FFE WW FF FASHA dERd
AR PAT M2 gz ved A A DGR A= KNOs, PEGH 277}
7z} 200, 199712 OZTRY Bske 2 UM osmoticadlME E2FET HY
o} AR EEE CHuOsot PEGE A3t YA osmoticadl A= iR &

= 2 FollA NasMo0s® NaClol z+7; 6199 806H o2 7b3 wsich &4
By s KNO; MgS0s CeHuOs Hto] thzTel uld] HY&¥ YA osmotica
A= Bk,

Table 2-2-102 pellet FA+9] o|2ld Y&2d], BASYFE MI980E YT
Bl 29l Polymerd @ BHW RE pellet £249] o413 <7 ul2Ro B
vebstt), Pellet B2 145 29 PGSt PC7F Zhzh 46.77, 46.008 22 F3 5
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Table 2-2-9. Number of grain per spike of primed barley seed in simultaneous
rice harvest and barley sowing cultivation

Osmoticas - — Yarletles - ‘
Jinyangbori Sessalbori Sechalssalbori Mean
Control 19.0 53.0 51.0 41.00
D.W 189 54.1 52.5 41.83
CeH1406 184 50.5 50.2 39,70
KNO; 20.0 55.3 50.8 42.03
MgSO4 19.2 56.6 50.4 42.07
NaCl; 174 60.6 52.2 43.40
NazMoQ4 189 61.9 62.3 4770
NH4NOs 185 56.7 53.3 43.83
PEG 199 50.4 55.4 41.90
ZnCly 175 55.2 56.8 43.17
Average 18.74 55.70 53.77 42.84
+SD 0.915 3.910 3.900 2.908

Table 2-2-10. Number of grain per spike of pellet barley seed in simultaneous
rice harvest and barley sowing cultivation

Polymers Varieties
Jinyangbori Sessalbori Sechalssalbori Mean
Control 19.0 53.0 51.0 41.00
PG 215 60.2 58.6 46,77
CpP 22.6 62.0 53.4 46.00
KC 185 54.4 54.2 42.37
Clay 18.0 535 h3.4 41.63
Average 20.15 57.53 54.90 44,19
*SD 2.250 4210 2.500 2.987

gtert KOs claysl M 22t 42.37, 4163902 fAMstRIEh o] Ze A¥e =

i

EFANE R ot AAHAE ¥ W= A ekt

Table 2-2-11€ polymer coating &x+9 o143  <IFE Yed ot
Polymer coating £%}¢] H#Y4FE 46.86Ho2 2T 41.009 2ot EF‘?’!"@“PH] Bk
t}, Polymerd & 2 maltring A ¢¥ ZE polymerdld 457t B®EH  avicel,
opadry, colorcon-F $& 2}z 5623, 5137, 5057822 7H4 Byt FFEHERE
AR 8E polymer coating & 27017 thztol wla) A JebgEd vl AR
g9 qganee zhzk 580, 9697 v BA JEr 3 Aol FaEith
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Table 2-12-11. Number of grain per spike of polymer coating barley seed
in simultaneous rice harvest and barley sowing cultivation

Polymers . . \‘Iarletles :

Jinyangbori Sessalbori Sechalssalbori Mean
Control 19.0 53.0 51.0 41.00
D.W 21.7 58.3 53.1 4437
Avicel 23.7 718 732 56.23
Colorcon-F 20.7 62.5 70.9 51.37
Daran 8600 20.3 549 56.4 43.87
Klucel 19.9 66.2 58.6 48.23
Opadry 21.1 60.6 70.0 50.57
Alfaban SKG 215 514 534 42.10
PVP 21.5 61.8 62.3 48.53
Sacrust 18.9 62.0 59.7 46.87
Sepiret-G 21.3 56.7 57.6 4520
Water-lock 20.3 53.3 59.8 44.47
Maltrin 21.1 472 53.3 40.53
Average 21.00 58.89 60.69 46.86
+SD 1.171 6.740 7.070 4.994

E3 @R E maltrin coating FA}H9] o]t Y47t thE o] nlE 589l
Aol EFo whglM polymerd HAo] FRI} AT

Table 2-2-12% HEAFZAA A3 FAZ o FA A 4T Y&
ZA18 Ao JEdsE 4508z RFay gyt AEAGRAA d=
B GAsY} BAAFAAE o4k e S/ d wheke] kinetin A #] ol
e 288 Yt 2 gasdn F3d2s Agnas AR kinetin A

Table 2-2-12. Number of grain per spike of soaked barley seed in plant
hormone solution in simultaneous rice harvest and barley
sowing cultivation

Hormones - : - Yarletles -
Jinyangbori Sessalbori  Sechalssalbori Mean
Control 19.0 53.0 51.0 41.00
GA3 21.3 55.6 60.8 4590
BA 19.9 57.1 50.8 42.60
Kinetin 152 41.1 51.7 36.00
Average 18.80 51.27 54.43 41.50
+SD 3.200 8.840 5.530 5.857
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B2 A7t Z2sgr] WEd AART 4ot 4 1880, S512THOR HAE
Avt A ZEREE kinetind] o€ 2ot 7] wEe) AAAQ) BE Yy 5443
Hoz NEAdzAA Az Frisyo

@ 33m'F ol

Table 2-2-13& priming * 8] & FAE EAo| FAstY 33mE o2& UERd
ZAolt}, Primingx] 879 Hdolal,E 68257/0E thEF 519.0070 Ruh BtEd
YE osmoticadlA hERFET @gked, I F CeHOs8} NaClollX Zhzy 825.67,
825.0072 743wtk

FEY oA E B AR/ A JdLnng g8 gy, A
294 i de2rie AT FHFFHLL T ARG o)At A mR =
dge Mg adn & 4 A} Yoshidad] olEd ¥ dHAHF dvt ¢ F
A A& vlE&-E 8% @utx ded, B AFNME priming @ &&A
¥ Qo] FAHUAYD AAZ SYURAG o]2grt FUts FRAE FAHAA
Qe v AoE AZEolTh

Table 2-2-14% pellet F22) 3.3mF o)A d] ZE pellet $4H9] 3.3m3d ©]4}t
F7h T B @A et Pellet 249 33m'd ol44E B CP9 PG7H

Table 2-2-13. Number of spike per 3.3m' of primed barley seed in simultaneous
rice harvest and barley sowing cultivation

Osmoticas Varieties
Jinyangbori Sessalbori Sechalssalbori Mean
Control 789 448 320 519.00
D.W 798 451 330 526.33
CeH1406 1162 666 649 825.67
KNO; 1185 615 475 ‘ 758.33
MgSO4 1075 695 465 745.00
NaCl, : 1040 88 577 825.00
- NazMoQO4 750 620 380 583.33
NH4NO3 366 633 53b 694.67
PEG 797 489 372 552.67
ZnClz 999 465 432 632.00
Average 963.60 615.80 468.30 682.57
+SD 165.200 131.300 104.000 133.500
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Table 2-2-14. Number of spike per 3.3m’ of pellet barley seed in simultaneous
rice harvest and barley sowing cultivation

Polymers Varieties
Jinyangbori  Sessalbori  Sechalssalbori Mean
Control 789 448 320 519.00
PG 779 449 329 519.00
Cp 790 453 333 526.33
KC 720 380 305 468.33
Clay 680 310 289 426.33
Average 742.3 398.0 314.0 484,76
+SD 51.64 67.56 20.75 43.711

Z}z} 52533, 519.00712 H]5=8l99 et KC9 clayol A& Zh2h 468.33, 42633712 EX
Aokt o] e AFgL RE EFFTAME FxY olwk AFHIE ¥ WA
Table 2-2-15% polymer coating $A+2] 33m3 o144E Vel Rolr) Fd 9
A 468602 dlET 41004 2ok FReA Btk Polymer#® R ¥ maltrin
& AYe BE polymerol A J7F BskE=d  avicel, opadry, colorcon-F 5& 7}
Z} 56.23, 51.37, 5057TME 7t Edkth F3E2s AYEYE polymer coating© 2
2707F diz=Tel v A JeEsed vE MRRes AREERds 24 589,
969707 o BA WErY FFL Aolrt FREYT 53] AAENME maltrin
coating FA-e) 4% A7t ol We) 58k Aol EFel webM polymer
4 54q0) EREAT

Table 2-2-16& AEA42AANAE A48 T FA%] 3300 oL+
ZALG Ao, AEAZRAAANZ 33w o2y AA F/HEIAEY GAs,
BA 2 KinetinA 8]l A Z+2Zh 606, 597, 561712 diz=++¢] 5190 2l W w©sk
o FEEEE ARERE, %R, AgRE M2 AERAF=AANE aat
T
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Table 2-2-15. Number of spike per 3.3n’ of polymer coating barley seed
in simultaneous rice harvest and barley sowing cultivation

Polymers . - Yarieties .
Jinyangbori Sessalbori Sechalssalbori Mean
Control 789 448 320 519.00
D.W 778 420 - 318 505.33
Avicel 894 350 308 517.33
Colorcon-F 780 320 295 465.00
Daran 8600 813 360 308 493.66
Klucel 800 474 290 521.33
Opadry 810 399 325 511.33
Alfaban SKG 730 420 302 484.00
PVP 741 372 299 470.66
Sacrust 850 395 330 525.00
Sepiret-G 780 423 319 507.33
Water-lock 791 310 300 467.00
Maltrin 819 373 350 514.00
Average 798.8 384.7 312.0 493.50
+SD 44.41 46.83 17.16 36.133

Table 2-2-16. Number of spike per 3.3’ of soaked barley seed in plant
hormone solution in simultaneous rice harvest and barley
sowing cultivation

Hormones Varieties
Jinyvangbori Sessalbori  Sechalssalbori Mean
Control 789 448 320 519.00
GA3 881 509 428 606.00
BA 911 452 430 597.66
Kinetin 347 421 415 561.00
Average 879.7 460.7 424.3 hB8.23
+SD 3202 44.64 8.144 28.266

® 1,0008 =

Table 2-2-17€ priming A g3 FA5 EAo FAe 1,0008%F8 veRd 3
d, B 100085 < 3122z 02 txF 31.53g9 vissaslelh. Osmotica™ 1,000
F& PEGIA Y 32.13g0 & gjZ 79 w8 7t FAYE B thE osmoticadl A=
Apol7k A¢] flol H=E T
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Table 2-2-17. 1,000 grain weight of primed barley seed in simultaneous
rice harvest and barley sowing cultivation

Osmoticas Varieties
Jinvangbori  Sessalbori  Sechalssalbori Mean
Control 39.5 . 267 28.4 31.53
D.W 39.0 28.7 26.4 31.37
CeH1406 385 269 27.0 30.80
KNO3 39.9 25.9 275 31.10
MgSO4 374 26.7 275 30.53
NaClz 38.9 26.6 215 31.00
NaxMoQq 394 27.2 28.1 3157 ¢
NHsNO: 39.2 27.0 27.3 31.17
PEG 39.8 28.0 28.6 32.13
ZnClz 39.0 26.6 28.2 31.27
Average 39.01 27.07 27.58 31.22
+SD 0.747 0.831 0.663 0.747

EFWE 1,0009%F ¢ 2W AEAA priming A2 1gHe] FHERAT A
Belg AFREE L3 4t fdaste Bl

Table 2-2-18¢ pellet FA2) 1,0008% A6 pellet Tx9 FT 1,0008F <
30.73ge 2 oz Btk Ay pellet BARE B CPAARL 3217g02 2
2o o g ¥ UMA pellet FAM = AtEd, 2 F claydlA 2857ge 2 7}
3 &gk

Table 2-2-19% polymer coating FA+¢] 1,0008% & vEld Aol Polymer
coating Fxe} i 10008F 2 31.13g0. 2 dj&Fo vl& k7t #Zste}. Polymer'd
2 XY opadry, waterlock, sepiret-G %-°] Z+2t 3243, 31,93, 3157ge2 X+ 1Y}
okt B e ¥ UM A polymerdl A ZgtEd alfaban SKGAlA 20.77g o & 7}%
27 eyt E3daE AYRgs opadry, matrin F°], MAHIAE klucel,
opadry, sepiret-G %°], M Z &K g = waterlock, opadry S5°) ZT9] Bvl& ] H
24 YA polymer AAME WA 23t

Table 2-2-20< A EAFZEAGA A FAE £ FAY 100085 & 2A}
o Aol HH 1000€FL 3089 E ERTFRT Zgked AEARZTAA @
2 X9 kinetin A& FdA & 31.60ge2 2T v AT GAs, BATAA =
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ok7t zgity, FFWUE e AYEY ANREAME KinetindA ¢zt o o
GAs, BA A= Aon, Aagredrs ZE A4E8AZ2AA 222 1,0004
Fol Fastes AR YEY FFI Aojrt AAH U

Table 2-2-18. 1,000 grain weight pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Polymers Varieties .
Jinyangbori Sessalbori Sechalssalbori Mean
Control 39.5 26.7 284 3153
PG 40.6 21.7 255 31.27
cpP 4.2 28.0 27.3 32.17
KC 37.2 27.9 277 30.93
Clay 36.0 25.4 24.3 28.57
Average 3875 27.25 26.20 30.73
+SD 2.540 1.240 1587 1,789

Table 2-2-19. 1,000 grain weight of polymer coating barley seed in
simultaneous ice harvest and barley sowing cultivation

Varieties

Polymers Jinyangbori  Sessalbori  Sechalssalbori Mean
Control 395 26.7 28.4 3153
DW 40.6 26.5 26.2 31.10
Avicel 37.8 26.8 278 30.80
Colorcon-F 373 26.4 271 30.26
Daran 8600 39.3 26.3 25.6 30.40
Klucel 38.8 279 28.2 31.63
Opadry 40.7 275 29.1 32.43
Alfaban SKG 373 24.0 28.0 29.76
PVP 392 25.6 28.1 ) 3096
Sacrust 39.7 26.4 279 31.33
Sepiret-G 396 27.3 278 31.56
Water-lock 39.8 26.0 30.0 31.93
Maltrin 403 25.1 28.6 31.33
Average 39.20 26.32 2187 31.13

+SD 1.189 1.071 1.180 1.147
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Table 2-2-20. 1,000 grain weight of soaked barley seed in plant hormone
solution in simultaneous rice harvest and barley sowing

cultivation
Varieties

Hormones Jinyangbori  Sessalbori  Sechalssalbori Mean
Control 395 267 28.4 31.53
GAs 375 25.6 27.4 30.17

BA 384 26.8 215 30.90
Kinetin 404 27.1 273 31.60
Average 38.78 26.50 27.40 30.89
+SD 1,484 0.794 0.100 0.793

® %

Table 2-2-21& priming A3 FAE TG FAsS F+FE AL e
Aotk Priming A& 79 FTFFL 342.16kg o2 =7 331.33kgoll ®Is) 3t &
9kt Osmotica®™ B4 %< KNOs, NaCl, NHNO; 5o 2b7} 360kg o] oz
ol Egkow, ZnCl £ 325.78kg2 2 A& osmotica F /Mg @ikvh FEHE %
& AFHEE BT FHo| 3Tkgo B FAEFE F /Y Bgow, o A%

Table 2-2-21. Yieldkg/10a) of primed barley seed in simultaneous rice
harvest and barley sowing cultivation

Osmoticas Varieties

Jinyvangbori Sessalbori  Sechalssalbori Mean
Control 347.0 330.0 317.0 331.33
D.W 340.1 3375 304.2 327.26
CeH1406 358.7 3419 343.0 347.86
KNO3 387.8 353.3 340.2 360.43
MgS04 349.6 355.9 309.2 338.23
NaCl; 345.3 364.7 349.7 353.23
NazMoOs 3333 365.3 307.3 335.30
NH4sNO; 383.7 341.4 327.0 350.70
PEG 352.8 356.9 3124 340.70
ZnClz 336.1 326.8 3144 325.76
Average 354.16 349.30 323.04 342.16
+SD 16.09 13.10 17,33 15.506
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2o, ABWEAL A% 330, 37kg® YEAT AFHHE KNO; NHNO;
CeHuOs oMM tiR27EY £ $%E 2Es whd, ZnChild s 3e F3&
etk A& E 8= NadMoOs NaCly, PEG, MgSOs KNO; FoA Hz3Rt &
TEHE EAL, ZInCl dME E& F3E et Al 24 R eE NaCl, CeHuOs,
KNOs NHiNOs SollA dE27HY L ¢%F& HH3, PEG, ZInChalrs @&
F& e

Table 2-2-22%= pellet 9] +%EAd  pellet FA9 AFFHE 3105kg o &
HET Hoh A5t Pellet E24M2 5w CP9 PGAA z}zh 341.36, 336.63kg o2
HEFET %7 © Zou KCS clayol A 20643, 26756kg o 2 w9 Azet 42
& el dA0 2 AA P sHAME d2FROGE @kt
ol9} e A KC9 clayR pelletd FAe 24 JELo] ARSAT ® 27
5 Aol ke Ao Aste Ao AgHEd FAE pelet AT
45 WA pellet B2 FE 54, T T4, A% F F5ed 44 F29A
A & aEste] B Ade F9E stoer dvtm Aol v, a2y
pelletTAe] FEE AN o Aoy, 9 A=A ookl FF T A B
AAE A A= JURAT FF4Y FAAM TAE BFE FQ0AM FA 47
F2YATE pellete] H& w57 w2 pellets] AMEHE A} binderd
Ao g Zlgor & Aeolgt Azhgr)

Table 2-2-232 polymer coating FA+¢] %< Ueldl  Holt}l. Polymer coating

i

Table 2-2-22. Yield(kg/10a) of pellet barley seed in simultaneous rice
harvest and barley sowing cultivation

Polymers . Varieties
Jinyangbori  Sessalbori  Sechalssalbori Mean
Control 3470 330.0 317.0 331.33
PG 348.1 3427 316.1 336.63
Ccp 3537 348.8 3216 341.36
KC 3123 286.4 290.6 296.43
Clay 281.6 262.2 258.9 267.56
Average 323.92 310.03 297.655 31050
+SD 33.652 42.491 29.354 35.166
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Table 2-2-23. Yield(kg/10a) of polymer coating barley seed in simultaneous
rice harvest and barley sowing cultivation

Polymers - - \{'arletles ’

Jinvangbori Sessalbori Sechalssalbori Mean
Control 3470 330.0 317.0 33133
D.W 3339 337.0 321.2 330.70
Avicel 3150 313.1 308.0 312.03
Colorcon-F 320.3 331.6 308.4 320.10
Daran 8600 334.7 3b1.7 307.0 331.13
Klucel 3459 3R82.2 3394 356.83
Opadry 362.8 3R7.6 323.8 358.06
Alfaban SKG 336.3 359.0 305.0 333.43
PVP 3249 321.8 307.8 318.16
Sacrust 342.8 326.5 311.0 326.76
Sepiret-G 3274 337.2 3319 332.16
Water-lock 307.1 306.2 305.2 306.16
Maltrin 319.2 202.3 321.1 310.86
Average 330.8 337.2 3158 327.93
+SD 15.23 23.91 11.47 18.553

0] PHESFL PTkgo 2 tlEZTFo Bl& 4kg W9l ZASth Polymerd & HW
opadry, klucel So| 217} 358, 354kgo2 UlERFETF %t o EE ¥ UwA
polymerd| A& 2¢tEdl waterlock# colorcon-Fol 413 310kg ©]3t] Azd
& B4t EF2daE AYHIHE opadrydlA, MARE = opadry, klucel, daran
8600 SolA, A& R e E klucel, sepiret-G waterlock oA izl ¥la o ¥
ko1t YA polymerdlME WlEetAYL @A e FFEE ZE AEE Bl
= PR 74z ol AdsE YetdrlE it

Table 2-2-24% AN EPFZRAA NAFAE T FANS £FS 2AE 2%
ojth, AEQAZAA A 7o PYFFFL 338202kg 22 JRTF R ¥ E4Th
ANERFEAA 22 BW GAsSt BAME A7Zh 36623, 33823kgo s tETRG
E YA Kinetind 2] Fo) 4 32023kg o2 tlzTol w8l Rgeh

Zzyars Adrys QYRR YANE Kinetind 2 Fo)A Fio] 7 B ¢
ot AAREIAGAE RE AEARZAA AYR FFo] FUHE BFS B
o FF7 Aolrt AR AU
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Table 2-2-24. Yield(kg/10a) of soaked barley seed in plant hormone solution
in simultaneous rice harvest and barley sowing cultivation

Hormones Varieties
Jinyangbori _ Sessalbori__ Sechalssalbori Mean
Control 347.0 330.0 317.0 331.33
GA3 367.2 356.4 345.1 356.23
BA 354.8 334.1 325.7 338.20
Kinetin 3169 3246 319.2 320.23
Average 346.30 338.36 330.00 338.22
+SD 26.20 16.32 13.47 18.663

Table 2-2-256% 28 % A #4Z FAAHE dejstd L3 FA e 5
Fg A Ao, FAAEE & BW priming X T 3d2kgo = M
e $%S Uegon, o] ABAAzAGA TR 338kgR I, coating H )
Tt pellet T E ¥zt 326, 310kg Q.2 WETHUE e $%F& Yelfr
5 YL AGRYAMNE dxTEY B2 ¥ UEUE AHg7rt e
H, A& R M E priming, hormone, coating® #]o)A thEFRY & FHE B
AT pellet MM E gtk AlAAREGMNE priming# hormoneH 2] o) A
Zzy & #%E& YHERTL

Table 2-2-25. The comparison of yield(kg/10a) of seed treatment seed
before sowing in simultaneous rice harvest and barley
sowing cultivation

Seed Yield(kg/10a)
treatments Jinyangbori _ Sessalbori __Sechalssalbori Mean
Control 347 330 317 . 331
Priming 345 349 323 342
Pellet 323 310 297 310
Coating 330 334 314 326
Hormone 346 338 330 338
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@ THFFRALLL AH

FTAA T FAE T4 FAGA FAAEE SR L) FFAY Fud
AE ZAEHS) wladk A3 F Table 2-2-262 priming ¥ 2 #90]t}, Priming X
g FANME FHFH G AA G o)A r=0700" 22 nE9 FodHS E
Rew, 1,0008%F, 38 22 0399, 038322 {od#g, FEdTdE
-0301'e.2 %9} foldHe Ry

Table 2-2-27& pelletFAte) F%3 FHPFA 240709 @A ot} PelletF Aol
Me FE% FANA r=0732"2 nE9 4B vegon, aug o4}
FAME 0530'22 FAFBE BAX N & FAGME F94o] AUk

Table 2-2-26. Simple correlation coefficients between yield and some
characteristics in simultaneous rice harvest and barley
sowing cultivation with primed barley seed.

Charac— Im Spik No. of No. of spike 1,000
fors _ tength(em)” lengin(en® STAIN ger . mer ., gfain,
B 0147
C 0678 ~0.305
D -0.418" 0.426" ~0.776"

E -0632" 0.423" ~0.975" 0.765"
ET ~0.031 0.383" 0301 0.700"" 0.399"

', Yield(kg/10a)
*, 4  Significant at the 5% and 1% levels, respectively.

Table 2-2-27. Simple correlation coefficients between yield and some
characteristics in simultaneous rice harvest and barley
sowing cultivation with pellet barley seed.

_ . No. of No. of splke
Cl}egl'_z;c lengCt‘llll(I::Im W lengt%l((cem » grsarl):xkeger 3.0 en)® 1 g%?g%rgp
B 0.246
C 0.732™ . -0.253
D -0.440 0.537" -0.909"
E ~0.508 0.496 -0.934" 0.967"
F' 0.334 0.722" -0.214 0.530" 0.490

', Yield(kg/10a)
*, *% ; Significant at the 5% and 1% levels, respectively.
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Table 2-2-28¢ polymer coating #%+9] FHAAZ FAUAE vetd A
CoatingZ Al M & FAAdMets e Fod 1470d r=04327 31E9
9 o] verd B oE FADAE Fe4del U

Table 2-2-29% HEAAZAA Hd FA49 F%FH FFFH_LE 9 Hd
FAE el A, FHFY A7k r=0820" Rk frejAdol AFE ®olx
e 32EdE Fo9490 AU

Table 2-2-28. Simple correlation coefficients between yield and some
characteristics in simultaneous rice harvest and barley
sowing cultivation with polymer coating barley seed

Charac- Culm Spike No. of No. of 1,000
ters length(cm)™ lenggl(cm)B) grSaIl)?keBer ;gﬁe( Deg, W%{gilnm
B -0.356"
C 0.460™ -0.127
D -0.426™ 0.359" -0.939™
E -0.571™ 0.365" -0.918" 0.941™
F' 0.432™ 0.019 -0.167 0.285 0.199

', Yield(kg/10a)
# ** | Significant at the 5% and 1% levels, respectively.

Table 2-2-29. Simple correlation coefficients between yield and some
characteristics in simultaneous rice harvest and barley
sowing cultivation with soak in hormone solution barley

seed.
Charac- Culm Spike No. of No. of 1,000

ters length(cm)® length(cm)™ grsarl){lke o :);Q' I?:llln“z cg‘)’& W%{;LI;E)
B -0.255 '

C 0.743™ -0.246

D -0.630" 0476 -0916™

E -0.794™ 0.366 -0.963™ 0.933"

F’ -(.158 0.820™ -0.263 0.541 0.304

', Yield(kg/10a)
*, *x , Significant at the 5% and 19 levels, respectively.
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= 1
1) free 34
B - BYFAEART A ol FAHYFAY FRAZLE 2ASAY A

g aoksta thewt 2

1.

2L priming # &7}, pellet AT E polymer PCY PGOlA otz B
t ZoH, coating*] 8]+ waterlockel A Z7]dl= o 3¥dE viLstd L,
NEAZZAA AgFAME AS2r|de GAs HEFA7E dzTd b8 A
20 b oy Aol AAEFE Fepxed, FF3E FAANHEAAE By A
FRYd s HEAZZAA N, AR AR E priming
A7t 7 R

2. 9<% priming A & T M= MgS0s, NaCly, NagMoOQs, ZnCls 59 osmoticadl] A

AT By 8o, pellet A FAME 270 237 Ao JAE¢-E
PC9 PG pellet7+NA 29k, coating HETFAME Z7dE avicel,
colorcon-F, maltrin FolA ®Ekom, AEAZZAHA A tddes z7dE
kinetin Mgl A, W&ol AAHFE GAs, BA HulFolA o3 gt F
T FAANYERE BY BE EFAA pellet HHEHA7} 7H3 ok
Y4 E primingX gl FolA R FRG WSk, pellet, coating, 2EAA2A A
AgTaAXE 27 dz2TFrg Jou Afe] AAP wel @yl %
d FAANEAE 2P AFRNE pellet FANAM, ABRNA S} HFEE
JoAME HEVG2AAAE FAAN &2A7 7B Foh
R BE SAAYTAGA 224 dzrgd & Zolrt QAT AKo] A
ALdE FAXNYFAAN gotded, F52 SAANYEAE U BE FF0
~ pellet¥ 8] Eo7} 713 Fi.

5. AAZI AEFLS EE FTAAEFTANAM FEd, clayR pelletd Fxlojw

ol el FReA Aok AAF AAE E2E FAADEHE 1WA
% A% 2 AREEHst 242 pellet, priming, HEAFZAA AN K7}
744 2 deidth 2EFd mAs 238 FANAEAE 5E AgRA
7k coating M8 &FHr} ZA g B oAZ R ARgRE AAFAdMS 2
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kTt

2) =& %

seld FAZAEEL RET F AT BRA - AOREHHS L) 9 Q@

o2 o B aEANd ol T 4RSS AL A 285

L.
=
p=%
=

[aa—

Tt Hstd FAAYE Helg BEdd gFstd ¢3¢ 2AS9A Ay
f9fshy o5F

BoAe W& Rt priming, coating, AEAFE=AA AT o),
pellet® &l ol M & Zgrrt,

AF4A4e priming, pellet, HEAFEAA ADFIAE EFEG 2o
coating AgFIAE= F7+ Fo, E¥FH FAAFPYEAE 2W osmoticad,
polymerd, AEAFZAHALR v&d P& Holts AL Yoy 47 Aol g
A3g e E st

oAy oot Bl HA Y o4t priming, pellet, coating ¥ A EAFEA
A AT TN RFEY gged 2 AEE %, A 2osmotica, polymer,
AEAFZAZA T wet 2z @@l

1,000 52 primingA & oM & 279 ¥%=3lg 1, pellet, coating R 2 &4
AxAA AgFAME dzFe v Aged, 2 35 #%, % 2osmotica,
polymer, 4E A=A Fo W 247 il

THE priming A FoA BT 3M2%kego 2 thET 33lkgel HlEH H%EH
KNOs, NaClz, NHiNO; 59 ocmoticadl A& 350kg o449 & $£%& Hon,
pelletA g Fol e HF % 310kgls AZRIFFoY CPY PGAA Zzt 341,
336kgo. & UFTF Brt BU%L, polymer coating HETFAMNE HTF 327kg O
fE2FHET ¥gtov) opadry, klucel SolME 247t 358, 355kglE L FHS
etk e84 A HelTe 3 ¢HE 33BkgL 2 glE2TFRY FUTh
FTAAE FA9 FRFTHLLY £HLY JARAAE priming AP FAME F
F3 EHHHG o453, pellet HAHTFAMNE FFHFH A7, polymer
coatingX 2| FAM = ¢ 147k, NERGZAA AT FHH +4
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LRI AEE S, 1994, FEAEALARE, 39090 A1E) ¢ 7T-40
A AATY, 1991, 20004 W FH ) ASe A A,

L EEEHAEA 9095, AFATHILA,

L EEEPAEA 1996, GHAAATEH AR,

- FAEA G 1994, WF A=A S AR A 167-175.

CAEAEAR. 19%. gt VAgHR] dRIALLAAA FH. 146-152.
CHEAYA 1996, HFAIFDATH AR, 97-110.

. BB, 1994, FLHE7 A7 HEAY, 9-28.

i

HaeAb, '62-'96. FH AT 8B AL 265-257.
FHFAAE T0-%, FHFAF AR,
FHFAE 70-°95, FEFA. 26-114.
FHFAE 1994, 2 AAY AngA 2z, 1-25,
TEAEA. 1980, ne AY AwiriE LA, 51-65.
FEAEA, 19%. AEE AA0AE xFYFIAIZE 16-25.
FENZA. 1996, B QAL @ ST 1-29,
ey, 1994, $-2d A7l @ HEAY. 39-60.

L T 1988 =9 REEVIEAA. FAHAEA Y. 37-48,

. ATHE F. 1990, W Y Aurledss 29 wAHAE



63-81.

19. A7FE 5. 1990, diwtd] ZiAlg Axs AugA] 2E F37€ A

A - 539), 32(2) : 21-30.
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H 4% BXxxa7is2 #8c # - 22| 73 A
SAue ZAHHE 24

A o

uale AFEE o 67%(1995)2 A= EeF AFre GBI Edo)
dulate] ole) gae FRAAG ALY oY, b A Ad W AFE A
otk $elutEle) ¥y YAZACE B o Axolg8L FANII JANE e
2 wAg oA shed mal: Aurigel Hste AAX @7 WEe] g
q24g B,

seANE AAsd 9% 4AEd} AE FBomz A ASAN
AR G Fo A HFHHHWS ARAAE dv. 3 U »
A olA 7 1Y wAW 1009 BTLSHHMES = 22502209 o
Z 9%, AL, AA L AANAGo] 28HE Qe 5NN 28 BT
SIS 25%F AXNFL AT, W BAFFEABEAN] 2259% ©F
AZe 13MZk0 2 YA 204 2re) WS 719 AR EAE A} ST -
BE7d HFEH 58S o AR HAeIAT FFr) @EEe] UFE 7
oz Q% 4% F A8 9= Yol /3 2w,

2 oAFE W udSREAREARA YoM EAALT FRE FA B
Z - AWEd =ANEdA G A TFAENYL B AAE BHGA o)
g 4833 93 dBoz FyYsqn

As 2 B9

- FANEFS ARERY), AF@FRY) 2 JFAe(E ) F &5 44
e 3EFE AGETAVIENAN Bl oz ARMHRS ALY
Priming, coating, pellet ¢ FAANEE & FAE 10€ 204, AN &N F&5%73
= X34 F 3-5em, FAto] 25em, HFAE 3-4enB FFA4E A ZF9 Fab
& 18kg/10a® #F3sgith FAE A3 ¢ g WAL 5T ZAoZ ZFEA A&
gl ¥ . 1 BA FEAFANG FIF 202 FYHAC
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AR E Gy 3nEes Qe 7 Azt WS 132m*skdnh. AlH
e 94E34E FAsy) Ad AzAvsAdsd, A¥EFE RE dEEINER
(17-21-1NE 712N A &% 29kg/10a%l, 8411 24kgE F7hste] AR5 oW,
12} Fuje 249 229, 24 F¥)E 39 299 &4 12kg/10a FFo2 A&3 AT &
FAzE 4% ¥ 349 20¢d So2 Az

Zolge ¥ JFF ¥ 24zt 1043 1699 23)0 AA ZASAC

FHFEAE 2H4, aNFg oy, £, oAFUF, L000HF, FATE 24
sttt

FAAE FAE o] 4% o - BT FEARFT A FAE XS A& T2
AL 8N £80) 4 F& 2AEA.

47 9 3%

Table 3-12 ZFAAF ded =t 254 velbd Aot FAAHEY F
pellet #2}7} 20417tz 714 wFHo] ®o] A£8FHUO™ coating® 1043,
priming® hormone X &&= Z}z} 05, 05A1 7102 713 & =& Ao ® eyt

Table 3-2& ¥R AN FaAeE sFe] A AN+ TF TF
& JeEd Aotk FAAEE ¥ Y priming A7 KNOsolA (5%
Aol 3B1(112)kgo2 7B EA YeEw:, dfoge AEAFZAZAAY,
coating, pelletol A1 Z+Zh 367(106), 362(104), 353(102)kg A ATH °l& EF diz
T 347kg Hoe =4

Table 3-3& AjAr e Jojy FAAEE FHFo] &} AT TFFFE
VEbd Aotk FAAMEE FEFEAF)E B coating A E]T2) opadry A
IB7(11Dkg o2 71 Eskon, th&o] priming A&7 9 NaMoOsol A4 365(11Dkg
o3, oz AFzAAME, pelletol A 22 356(108), 348(105) &M R
olg % Ulx7 330kg Bote =kl
Table 3-4% A& oA FaAAMEE FFo] U AT T &
FS Veld Aojtt, EAA G FH(FEAF)S BY coating AT klucelll A
356(112)kg 0.2 7} Eskow, tfg-o] priming A 279 NaClhollA 350(110kg°l A
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Table 3-1. Comparison to labour time for seed treatment in simultaneous
rice harvest and barley sowing cultivation

Cultivation Labour hour for seed treatment W
type Priming Coating Pellet Hormone
Nake Seed 0 0 0 0
Treatment Seed 05 1 2.0 05

Table 3-2. The highest yield of Jinyangbori among the treatment seed in
simultaneous rice harvest and barley sowing cultivation

Yield(kg/10a)

Treated seed Yield Harvest index
Control 347 100
Priming (KNO3) 387 112
Pellet(CP) 353 102
Coating(Opadry) 362 104
Hormone(GAs) 367 106

Table 3-3. The highest yield of Sessalbori among the treatment seed in
simultaneous rice harvest and barley sowing cultivation

Yield(kg/10a)
Treated sced Yield Harvest index
Control 330 100
Priming (NazMoQ4) 365 111
Pellet(CP) 348 105
Coating (Opadry) 387 117
Hormone(GAz) 356 108

Table 3-4. The highest yield of Sechalssalbori among the treatment seed
in simultaneous rice harvest and barley sowing cultivation

Yield(kg/10a)
Treated seed Yield Harvest index
Control 317 100
Priming (NaCls) 350 110
Pellet(CP) 321 101
Coating (Klucel) 356 112
Hormone(GAs3) 345 109
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3, oz ABAY2AANY, pelletd N 242 345(109), 321(10Dkg M GE
ol olE EF R 330kg Hube wdHh

W RS REAREARE GIN BFE nele AYReAE A A§ FAA
A8 29 A e FAMZHE FAHLL A9 AARE wms) B
W Table 3-5¢ 2t} 1023 AFANRE FAA ] A9 T 2120PeE Oz
T 2047 Qe HlE) 40%AE o 22FA%, ADudE 43% FE o BUTh B

F%g By AT HTo] 367kge 2 ET 347kg 2Yt 58%7t FT
Ak 249 1A FAHYTY hERF7F 47 684, 666N D2 FAA T A
2.75%7} gvh EAXuER 2 priming X277t 7TI8M YR MY B%a o
€] hormone® coating®] ZtZk 691, 672H Qo2 thRTET Bokort pellet A g
FollME 656HYeR 2T BuE AYY, 4948 29 FAANYT4 27t
Ztzh 208, 203X Qo ze)7t A9 Aok FAX PR 2W priming HE T
hormone 877} 2+z} 314, 302092 dETF Bl &%hey pellet?} coating A
grades o3y dixFrd AHJrh o e AFL AYERIE IHHolEA
pelletsh coatingM@E 238 FAY FREFS 420 R ¥AAA JT
nx AR os AL AiE FEst FHFo] thE FAANYEY HYew, Tt
Ay 285 Azke] Agdd vjgls dad Alm €}

Table 3-6& ¥ - BelFSEAdEH4u gl AojA Breed AJERAE A
AL 2AALYG FAs AYsA g FAUMETE £ FAsY FAHEN
& ZdE e Aotk 10aF AFAMNE FAAEY A9 HT 186HEew
Nz 16678 Yol na] 12%AE o 285U, AFHAAE 116%EE O Bt
2y £%E& 1A FAAETY Pio] 36dkgo R R 330kgHth 10.3%7F FF
g, 259¢ 1E FAAGTE 277 42 600, 544 Q 08 FAAE T
A 103%7F 2otk FAAEEE BY coatingH 277t 638 YR UM WA
0] priming A 8T E 60238 9ol 2™ hormone# pellet A&7} Z+2t 587, 574
Yo g RE XA dzyrg Bggh &L FAXTY 277 4%
262, 239 9o ®  FAAYFHM 95%HE/ Bkth FAMWE BW coating
A oA 281NPeE 4 Bgkon, theo] priming o & 2638 Yol AL,
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Table 3-5. Comparison of production cost of in simultaneous rice
harvest and barley sowing cultivation with primed seed
in Jinyangbori cultivar

Seed treatment
T S . C Mean %
Priming| Pellet |Coating|Hormone (OB';' (A 0
= % o | 718.656 | 655501 | 672234 | GOL519 | 666370 | 684482 | 1027
10a |7 9 M| 211285 | 104689 | 198,300 | 201924 | 193250 | 201552 | 1043
o [ | 222,783 | 205,834 | 208393 | 213679 | 204578 | 212672 | 1040
S |4 A u)| 404608 | 371680 | 379.812 | 389325 | 373172 | 386355 | 1035
W2 = 507371 | 460,832 | 473925 | 489595 | 473.129 | 482931 | 102.1
& 4 o) | 314003 | 283.841 | 200.442 | 302194 | 293207 | 208115 | 1007
kg AN | 5757 | 6831 | 5757 | 5822 | 5896 | 5792 | 982
o 1A 2% ]| 10455 | 1,0529 | 1,0402 | 10608 | 10754 | 10521 | 97.8
S & S| 13110 | 13055 | 13092 | 13340 | 13635 | 13149 | 964
(e 2= o) | 8114 | 8041 | 8079 | 8234 845.0 8117 | 96.1
P
f};g‘“’}l’ga? 387 | 353 | 362 367 347 67 | 1058
f"g}*kg 9285 | 9285 | 9285 | 985 | 9285 | 9285 | 100
Goes | 260 | 295 | 85 | 60 | 240 | 25 | 1145
Hahos | 535 | 65656 | 5543 | 5837 | 5634 | G543 | 1002
AE2(9%) 710 | 703 | 705 | 708 710 709 | 999
X FAAA '
A 19514 | 15621 | 16629 | 18831 | 19713 | 17640 | 895
(E%X}Sgg)’&*é 1691 | 153 | 1580 | 1632 | 1577 | 1610 | 1021
ARE &
S5 Egu | 240 | 23 | 239 | 2a 231 240 | 1039

hormone® pellet X &+ z+zh 256, 248 Yot o] L Ax: e AYR
?lﬂ-'i‘ g8 AEgQ AR E FAANYE Feo] FI gFFRY A U

CEY A% 7R A, B

AFAME 1028 72 BAYE WA}AE W

Had et e ArEdMe FAALY FARol FRAA AFAAAT FA
AY£8AZHE FAFY tades A Fa vk Ao 2 o s
AMH A= 6% o FAGe] FE Aoz AzErh
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Table 3-6. Comparison of production cost of in simultaneous rice
harvest and barley sowing cultivation with primed seed
in Sessalbori cultivar

Seed treatment
T3 A/B
Priming | Pellet |Coating | Hormone| Con. Mean | (%)
Z & ¢ | 602250 | 574,200 | 638,850 | 587,400 | 544,500 | 600,675 | 110.3
10a |2 9 Wl | 177061 | 169,389 | 186544 | 171,521 | 157,905 | 176,129 | 1115
o AR | 187,300 | 179,725 | 197,406 | 182,094 | 166,617 | 186631 | 1120
S | b v | 339,067 | 325571 | 357,756 | 330,706 | 304920 | 338275 | 1109
(Dlx = | 425180 | 404811 | 452306 | 415879 | 386,595 | 424546 | 109.8
& 2 9 | 263,183 | 248,629 | 281,094 | 256,694 | 239,580 | 262400 | 1095
ke |23 AE | 5131 | 5165 | 5101 4818 4785 | 5054 | 1056
o A A M| 9200 | 9355 | 9244 9289 9240 | 9295 | 1006
& H 11649 | 11632 | 11687 | 11682 | L1715 | 1,1663 | 996
(e 2 o | 7210 | 7145 | 7263 | 7211 7260 | 7207 | 993
Helg
(ke/108) 365 348 387 356 330 364 | 110.3
Yo &7}
) 1875 | 1,875 | 187 1,875 1875 | 1875 | 100
EEAYE
AT 10 2.0 295 285 26.0 24.0 2775 | 1146
AHEZ) oF
(2100 4872 | 4645 | 5168 4752 4405 | 4859 | 1103
AEL(%) 70.6 705 70.8 708 71.0 707 | 996
w5 A
(22D 16353 | 13722 | 15870 | 15995 | 16,108 | 15485 | 96.1
EA A
Y 1,417 | 1349 | 1,508 1,386 1,280 | 1415 | 1098
AEFTE
(AE/mequ) | 240 2.39 2.42 2.42 2.45 241 | 984

A 9

¥ - BT ARE Ay QoA FAMYR T A g FAM

ETE TR AFAEEAY o9 FALE BMHAY diEs vt @k

L FAXTLIA L pellet A7t 2042 714 xFHo] Be] 2853]0w,
coating< 1.0417, priming® hormone A& 22t 0.5, 054 7Fo] A},

2. 999 A% QoA 10aT AFANNE FAA S g AT 212HK¥Le
2 Az 204844 v 40%3E o 28HAR, AFvdME 43%FE H
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e o NS N U SR C R

gt 2598 2 FAAGTG 277t 42 684, 6660 HoE FTAATT
oA 2.75%7F BtEdl, priming A&7t 718 YR M B$k3L, hormoned
coating®] Z}Z} 691, 672H Y2 tﬂv?i*?‘ B} @okor} pellet 2] Tl E 6563
dog fzFEudE JAAtt £59L FAAE TS 7 2h2h 298, 20384
o2 o7t A9 )UEH|, priming A 27 hormone A ¥/t 742t 314, 302
Aoz YzTr; Betoy} pelletd} coating A& FAAE 238 =T EY
Ak,

AR glolA 10a% APAAE FAAS 2S¢ AT 186HYoR d=

T 166H 90l HlE 12%AE ¢ 285HUT, AGudNE 115%AE o BT
2549e W FAAATY dzTFrt 72z 600, 544 der FAALT AN
103%7F @itk FAAEEE 29 coating AT/l 638H AR Y Bkn
t-&9] priming A2 6023 Q)0e ™ hormoned pellet A +7F 42 687,
4o RE M ozFEg gt #59e FAAE ok dE7rt
Zb7 262, 239 Qo R FRAAYFAAM 96%H =7 Wkth FAAER Ed
coating M) ToA 281RQ9 ez /M Bwgton, thiol priming o & 2633 €031
32, hormone® pellet 2] 2]t 2bzt 256, 2483 ¥ ol gt

L EAAEY FAE ) &F W RYFIFANATHREAANE AT E AN EG

oA E AW H feE AR e,

ZFaFd

L Z2AE F.199%6. 98 2 AY grE Agu 7hE 7S, 69-176.
CHEAEE S, 1994, A EARAR. 39F(E A1) 1 7-40.
L EEEAAEA '90-'98 Al AT EALA,

SR EE 1996 AFAFATEHA FAAE.
AEANYA. 1994 W5 YH7)AS} Qw7 167-175.

CAEANYA, 19%, gus) AASeA HFdaRdAA FH. 146-152,
CAEANYE. 1996, WHFAEATHE AR, 97-110.
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8. 7449, 43&, AHEV, ¥, 1991 20004 H FL7NAse] A
Al AmEEAAATH

9. AA4%E 95 1998 "FEde W EAFE AP FIELY G2 A
o FEEEAA AT,

10, FHFAR T0-'8. FHFAEAALR,

11, F" Ak, 70-'98. AHE5 4. 25-114,

12, 522182, 19890. B8] ¥ Awjris A 51-65.

13. #&FA. 1992 8 4E FF43. 11-630.

14, 518, 196, A48 A9aAE 55517k 15-25.
15, F&EEA. 1996, '% FHAERXFEAE. 102-104,

16, & FH. 19%. FEAFAY BAAE 71-174.

17, &%, 1996, 2eA4mas 2 344t 1-29.

18, vl 7d. 1994, - HErjdl @3 JEX . 39-60.

u}ef

19, ¥hg 2, 1999, =2 57t9] A4¥] A79 Bench-markings] #3 2%

A AT Ao @AY =&,

B . 1990, WHEVIAR FEAaR e g A AAE A7 F

NeTHCENA - D - 5ol - §72), 3203) : 73-82.

2L A7tE & 1990, #R/ AEst Aurledgsd dagd s33 dEXY.
7 1 63-81.

22. AT E, &AM, FAXx, 3T, 93, Fad, &9 1990 deEy 7
Az Azt Augx weE FAVNE A7 FAEERAGE - EFW),
32(2) : 21-30.

>

20.

=
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H 5% < 3 22
A 14 99

1. EXAME7E N

1) A priming A&7 & ¢

1. P wolge YRTRET DWS PEG A TolA o &gk Helrizte] Zol
A5E Y3 gastge

2. W& S PEGE priming A# @ T FA3te PEGE AAR FA7 £4
A ¢& Fx) HF, priming M8 ¥ AWFE FAY Lol& S AXIFA Fe
FARY AzsAct

3, oA QAIZHE priming Al 98 2A ©ZFHUE priming H 7)o A
W A4E AdEA, |

4, Zo}Ak @ A 7He PEGE priming A3 t& FAlsle PEGE AAZY TA7}
AA Fe BAG & BHHQOH, priming NE F ARAZE B ANZ
d4 e FARY NAHAT,

5. ¥4 &ol&& priming APEX7F 2T s DA EkEdl Hrize] A
A" $%, AY S/ Fopds4E AxsHAT

6. Zo}28A7te PEGE priming M@ th& FA5te PEGE AA# FA7 £
AR g Exd) wE gSHQen, priming Ag F AAZR FAE AAz
A @& Fann AAHA,

7. Priming Mg 2419 ¥ Zolge RE TALFFNN dzTro AY B%
on, T3 §5%9) 70%T7t 503 90% TR} E ket

8 EYFEFTY FolraNRL BAEFFY 0% EFAN 7 eFHon,
ol EAY weow AAHYch

9. Priming AHEAE HEAE DW primng FA47 dETErh o Flow,
PEG AZAL 28 BzTRY A%, primng A 71708 Aol fe
U, priming A& ¥ A9 BojlE PEGS 9 ol wirh

10. Priming A& &Y §2FL DW priming FA7F i2FRT 7k 310w,
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11.

12.

13.

14.

PEG AgFaE 238 dz7FRu A4, priming A8 717 Aole YN
W, priming A8 § FAbe] EolglE PEGY & Wol wytth.

golgof WA= PEGY ©& osmoticat FRIMA ¥%ko™, priming A g 7)3t,
T2 wE @R

Priming X 2]7]zb8 A @ol&e A 1, 2 R 34X E A7, HEss
59 Aolst A9 AAUAT 4, 5YE FAA R} FREAT.

FE A 53dE ZnChe RE osmoticadlA FRIALH, F AFde
NaCl, MgSQs, CeHisOs, NHiNOs SollA &a7t S8, Asdsy, s
EZ & Aol .

Priming Agld YR, AManre @ qaanele] fidorsd 7z 8L,
838, 844%R oM, FEIL FRE Aojrt YUY

2) 7} coating A 7|& A

Coating &g HolEx el dolgo] 85% o]4EHE polymers 1 %H oA
colorcon-F, avicel 5 2Fol o, f&H A= DW, alpaban KSG, klucel,
avicel, sepiret-G 2 waterlock 5 6FcIx, MAARENME daran 8600,
maltrin ® waterlock 5 3%t}

FEAE AFAA7])E polymers A YR A colorcon-F, alfaban KSG, klucel,
sacrust 5 4Folx, AR YN = colorcon-F, alfaban KSG, sepiret-G 5 3%
olgion, A AEB e E klucel?d maltrin F 2% ) At

F2F-E AFAIE polymers YR NA sepiret-GE A €3 XE polymer
7}, A& R gl E daran 8600, avicel 5 2% 9] polymerE A28 ZE polymer
7}, AR o)M= daran 8600, maltrin, sepiret-G 5 3F o]t}

Polymer coating F#}¢] ¥£4Zo}8L coating polymerd & ¥£Fd| wel Zrzk 4
o3 w88 RPEd AYBFdAE colorcon-F, avicel, opadry, sacrust,
alfaban KSG 54 2T R} ¥}, sepiret-G, maltrin, klucel, daran 8600
5 g}, ARG M= klucel, avicel, sepiret-G, alfaban KSG, colorcon-F
TolA ¥k, YA polymerdlHE @gkeh AR AN E maltrin, klucel,
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sepiret-G B oA ¥R WA polymerd A& @ttt

5. Polymerd ZolA8A7E F3E8 29W AYgngddH = colorcon-F, avicel &
o] Z+z} 84.0, 94077t 2 1 #®kew U A polymerdl A& 120413 ol
Huoh MR NN E avicel A7 85.7A1t 0.2 718 &Sk ot YA polymer
qME= 120M 7 =Rk A H o)M= daran 86008 Al ¢Jdtiis 70~80A1%F
o8 FotA AT FAEFF T MY FHUTH

3) ¥ pellet A2 7& AL

1. Pellet 29 EZF FAHL IAH o2 pellet EH9 F7 met #-55H™ kaolin,
clay, gypsum & Eg PAo] & HIow, clays B¥ AL F HXRE Hx3)
E FAAA pellet £249] HHol Fdo] HAsHTE PGE polymer® PVARYK)E
binder® 3t pelletdt Fate ¥ 34, B2 FolA 714 At

2. Pellet 219l AE+E polymer 2%, binderd 279 k9 gks vy 1 Ax
+ polymerdl A ] Zit) Pellet 83 F A&7 =3%d AL gypsum$ o,

3. PGZ pellet@ FAFe} 7jvjobast &ol&d 2442k 847, 82.3%2 pellet 4 7 714
E4.

4. PGE pellet® FAe] EFFEFFY 2ol 48 48573 0%7 7V =%
ow 90%7t 744 Eger, 50% Eokh A EFEFF 505 T0%NM wl%
IR EF R 90%FEAAME 50 70% Hs 19412 A= A AL

5. PGZ pelletdt #2198 z71¥ B Sol&L pellet T4 YA o SmollA 84%E 713
 Eon thE RE pellet £}l A 80%0] Aol ATt

6. PGE pelletdt 2219 BEA Y So18L HEAE 10molA 83%2 M9 Egron
FEHETL A2 HoldF 5 olxint

7. PGE pellet® T4 EFrEHTE B Sohh8ANES BEGFESTF 503 70%
oM 121.8, 121.2 A|7Zte.2 B %83, 90%A A& 14054322 713 A,
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4) HEARE=ARA A

1.

AEAG2AA AR dotgd EFFIEL FEA FHHEdeH, H=A%
ZAAL, AE FED Aols FRSA U

wotg} Zofel] WA= HEAGEAAG Agerd dFL LT 44 @R,

50% ZoF A8 A7HE 2T FA 111AZeIA5, BA, GAs%} Kinetind| X 2z}
106, 115, 123A17te2 HEAZZA ALY 2tz E5kvh

c AgHYE BA, GAs 4 Kinetin g2 Sokbh8AZke] FEEA #HHRN N

Aqaree 23y AAHAL AFRREE BAY GAHEadE JYehtx &
ko1 Kinetin A g oM Eo} gl T8

TR} 729 A4l GAsSt KinetinA 2] 3471 %818t oW, BAA = 2312
AASA. AFELANME BAG GAss F#EZY A3E AA}AR Kinetind
B3} Fyieta ggow, AERIANE AF2AA He AU FEEAa, A
AREYAME FRF A GAs AP xdrt Fa At f29 AL BAA
ol & FHEA JAHAL, GAz9t Kinetin® AF& A7 FE st

2. ME|SXel =& AZIAMNH

1) 89 BFA
1. %€ priming A&7}, pellet He]FME polymer PCS} PGollA tiz+ X

ok Z o, coating X gl waterlockdl A Z7]dE= Fou 39d= W5e9aL,
AEQFZAANA A AGZ270E GAs HEFEA7r dE7od v& A9
27 Rov Aol AAEFFE Hopled, F3E FAAHEAE BY A
FrEd e HEAZZAAANGTIL AEEGAS AR R M= priming
A7t 71 R
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. 4= priming A Tl A& MgSOs, Nacly, NazMoOs, ZnCl: 59 osmoticadl A
T 2 Bged, pelet A FANE 270 dE2F7 A&l AALFF
PCg PG vpellet7NA Wi, coating HEFAME Z7i4E avicel,
colorcon-F, maltrin Sl ®B¢ten, AEALGZAA AgFAME Z7|de
kinetin A &M, B&o] AADFE GAs BA HFoA 238 @aidh. F
T FAAYEARE BY BE FF9AM pellet A2 EA7 7HF Zlh

. 2Ad45E priming A 2T R B9k, pellet, coating 2 EAIFZ A
AYTFANE 27 dzFrg Aoy Age] AAdgd o givh FF
W EAAYERE By AFRIANMNE pellet TAAA, AR A G A2
weldqA e AEAZZAAAY FAAA 2347 7B .

CBYeE BE FAAYFAA 2408 dE2 e & Aot (A Kol A
AEFE FAAFANA Wolrsd, $58 FAANHEAE BH BE F30
pellet A8 &7 7H3

. AAZH AEFLE RE FAXNIFEANA FAEd, clayR pelletdt Fxpo A
gz vlel F£3sA FAgkok AAF WAE F5E FAAHEAE 1Y I
F A% L AFAHEL I 242 pellet, priming, AEAFZAA AN FA4IL
A4 A vebdd AB % nA: B2 E2xAe ade 2y Agneda
ok coating Al AFAF AA vElg B, A% L ARAREE AAFTAAG 2

.9
coating Ml FAME 2 Hh FFE FAAARAE osmotica', polymertd,
AERFZAALR &3 FEE wole AR glov 7z Aol dAE e
W= 3.

. Holatyd el g wAF o)== priming, pellet, coating ¥ A EAZ=ZA
A AT oA dEzFRYG Bded 2 FxE F%, A osmotica, polymer,

ket
) & F
. (A diE= TR priming, coating, A EAAZAA AHE Tt Fo, pellet
AP FAME 2%t
TS priming, pellet, AERFZZA AT dzTrn Aot
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AgAFz2AA S wet 242 S5

. 1L,000YZE L priming A FolME dl279 9% R, pellet, coating 2 A E
AAZARA AgTAME dzFd A& Agked, 2 Axe FF, A9
osmotica, polymer, A ERAZAA T wel zhg Sk,

. FHL priming AETFAA BT 3M42kgo® UjET 33lkgdl W& =gkl
KNOs, NaCly, NHNOz 59 ocmoticadl A& 350kg ©14H9] & F3F& HYon,
pellet AeFdMe JT % 310kgo2 AxsIFou CP PGAAM Z#H7 341,
336kgo g WEF By} ¥4til, polymer coating A FoME Bt 327kgl =
WETRT Beko1} opadry, klucel SolA= Zhzh 358, 355kgl2 & TFHE
ERATH AEAFEAA AT HTF FHL 3BkgLR di&TEY Edd.

L FAAY FAY FETHLLY FEHL] FRAAE priming A TAME
g aHuAG oAt pellet ATFeAME FHEH gL, polymer
coating HE|FAME FHFHR 7047, AEAZZAA A dFANE FHFH 5
Ao 312 foA e e

X EXE o|l8% v - HESF

ok

FEA TSR el ZMY 24

. FA AYA8AZHE pellet A7t 20408 AF kFHol Fo] H8HUL
], coating& 1.0A17}, priming® hormone A&+ 2Z+zt 0.5, 0.5 ol A},

c ARl AgHE oM 10aF FAFAMNE FANY B W 202D
2 ol=F 204399 H&) 40%BE o 28503, AWM E 43%8E 9
Bt 2798 2 A A7l 227 684, 666 Qo2 FAAYT
oAM 275%7} Wk, priming A7 7180902 7Y @3k, hormone
coating©] Z}z} 691, 67230 Qo2 ET R} ©ekor) pellet 8T E 6653
fog daxy RoaE AU, 59L& FAALT9 x4 208, 2937
Qoz o)zt AQ AY=H), priming AT hormone #E]F7F Zh2E 314,
3028908 gz Bk Bkort pelletit coating AFAME 239 dYx=T
2ot ¥
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3.

4,

AERZ AN 10aT AFAANE FAA ] 49 HT 186HYes gz
T 166H U HlE 12%AE o] 285U, Al E 115%AE o gkt
e B FAALYTY dz27s 47 600, s44FPoR FARiE A
103%7F @wsteh FAANEEZ B9 coating X277t 638H Yoz /M €Wk
+°] priming X g2 602H Q2™ hormoneit pellet A&7} 2z} 587,
S e RE AdA dzyrd Bt £59e FAHHTFY d2Th
Zbzh 262, 239 Yoz FAANTAA 95%HE7F Btk FAAEE By
coating X 7oA 281H Yo g 4 @gkon) theo] priming & 263W 401
3, hormone¥ pellet A &l F% z}z} 256, 2483 Qo] T},
TAAY TAE 18 ¥ - R EARTANYAME 2FE A
= W E A o fEd Aoz ey,
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A 24 4 E

1. A7 Zaz oMd=Ees 7t &2t
) 713 &4

(1) wolAl7] ZHEX M @ H2 FAE ol o] 95%0) 4 Hojorwt ¢&F
22 L3 Yok ¥ - RAFFFAAFANY AF E BAE FF
719l ¥Eol attE AQd B FAALdd F£EF
QA st AAHOoR WolAI Y AL JFHA Fo
=

@ fEo M =d : ug FF2E AFEF, =9 NFAH 5 FA249
g3 WEH7) d&ed €% A F2Y PAFE ol o] ad, FAAY
g 5td WopNI)E =AY FA AFZAEAEL WEs fEY AR
% 2R} 9% F 585 A28 ¥

@) Eaixmuiel M 71 Muly Hy o J|AdsE He RFANVE
gz naAue 27187 ded 2dd FAANNE FEEFE
A%n & fu2 AFe 2R go2H AN AR - AGH
Mr1&ed W RS FFARFAN G BFH,

(4) ctg =eel ZAMIIE 4 AR/ oHFMA Fx F 2 FEL

AANA A%E A,

&
i
by
S
o
4

ul
%
¥
o
o
o

fo

2) AAA &w

(1) 22 Mae B2 @ B AT 23 ¥ - LASFEARGEANY wHo] da
99 W 233 mewEd St w5dd 71% ARARE AAs 9 o
540l 99 QAN ALY F AL

@ Mujsotel 25 4 g 2dANAERe) F&3) Uy B ok
ARG - AHANE 545 A F4E A,

@) A AT B =599 AFAAS T F A VY oY AR
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- AgAguolng gigel MuFry W HAMEHo s
of AR HF AFLo ¥4 F A4

(4) SR Y FANYE AR/ FTARL Jl€o] ALH £
e FEAY ¢de 28 AAdE FAE g4 £E %,

2. g§&4dot

AT A% M- ud SASGREANG QoI AN 2AE BB T
Mgl FAol ual 10%el4 F5aed, o FAR IS0 T Fob- dust B
F¢ o2 FBAE oA Ay iAol uh WSS 1 vhF &t
£ ¢ 2 Aolth B8 KR 7] A%l wota txAue Adst FE A
Aol A Eobd % Utk

3. ALY ol st FF A

D EAFA72 L ¥ - RS EARZANY FoinFo]l G559 Wyoxn
At s FARALHE v, FRAANGYALL w] Foz o] e
& E8ohzvl ool Brh wEbq das) AuMAY Flg ez Fx
Aol dig FB A FAHYA AN Q) X QPo] aFEY

2) FAANEE gy FEH ANt FEEE T 5 JAES PP
2 NAdste FEdsE Aol viga) s,

3 FAAY el GE X5 dAFHoE AHY £ YEE o] Eold] G A
Tol Bk Be Aol aFd,
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Appendix.






Photo. Explanation

A) Picture air bubble process
priming in PEG solution.

B) Picture of liquid flow system
seed coating machine.

C) Picture of pan type pellet
machine.
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D) Picture of coated seed.

E) Picture of pelleted seed.

F) Picture of sowing pelleted
seed in paper towel.
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G) Picture of seedling in paper
towel.

H) Picture of sowing seed in
70% field moisture capacity

SO

.

I) Picture of rolled paper
towel in plastic box.
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J) Picture of evaluation pellet seed
hardness with strength meter.

K) Picture of paper towel after sowing
in growth chamber,

L) Picture of storing treated seed in
seed germinator
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M) Picture of simuitaneous rice harvest and barley sowing cultivation
at Honam Agricultural Experimental Research Institute

N) Picture of sowing seed with direct sowing machine attach to combine in
simuitaneous rice harvest and barley sowing culfivation,
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PYP PVP PV

O) Picture of polymeric coating seed

P) Picture of seedling growth comparison of polymeric coating seed
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Q) Comparison of seedling size of soaked seed in GA solutior

R) Picture of lodging seedling of soaked seed in GA solution in
simultaneous rice harvest and barley sowing cultivation.
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S) Picture of lodging seedling of soaked seed in GA solution in simultaneous
rice harvest and barley sowing cultivation.

T) Picture of standing seedling of pellet seed in simultaneous rice harvest
and barley sowing cultivation.
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U) Picture of standing seedling of priming seed in simultaneous rice
harvest and barley sowing cultivation.

V) Picture of field seedling stand of treatment seed in simuftaneous rice
harvest and barley sowing cultivation.
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W) Picture of barely growth and development of treatment seed in
simultaneous rice harvest and barley sowing cultivation field at
heading stage.
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