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Abstract

Riceberry rice (rice seeds cv. Riceberry) is highly nutritious and has many anti-oxidants.
Therefore, it is in hish demand for consumption in order to promote health. Nevertheless,
degradation of quality Riceberry rice seed is a problem when the seeds are kept for a
long time. This results in a lower germination rate and could affect the quality and the
production of Riceberry rice. Therefore, improving the quality of Riceberry rice seeds with
priming before storing the seeds is necessary in order to be able to store them for a
longer period of time. The experiment was conducted at the Seed Technology Laboratory,
Faculty of Agricultural Production, Maejo University. The experiment results are as follows.
Seeds primed with all methods did not grow into unusual seedlings compared to seeds
that were not primed. More seeds primed with 1.0% of KNO_ survived compared to seeds
that were not primed. Additionally, seeds primed with 0.1% of KH PO, had a higher speed
of radical emergence, better germination, and a higher speed of germination compared
to the seeds that were not primed and the differences were statistically significant. At

the same time, when tested under greenhouse condition, seeds primed with 1% of KNO3
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and 2.0% of KH_PO, had longer shoot lengths, longer root lengths, and improved total
seedling quality compared to the seeds that were not primed. The differences are
statistically significant.

Keywords: Seed enhancement, osmopriming, hydropriming, plant nutrient
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Table1 Dead seed, hard seed and abnormal seedling percentage of riceberry seed after

primed with difference rate of KNO3 and KH2PO4 after tested under laboratory

condition.
Seed quality
Treatment’ Dead seed Hard Abnormal seedling

(%) (%) seed (%)  (%)* (%)
T1 9a* 1b 1
T2 3ab (-66) 2 ab (+100) 2
T3 2b (-77) 3ab (+200) 1
T4 5ab (-44) 5ab (+400) 1
T5 1b (-88) 6a (+500) 1
T6 4 ab (-55) 2b (+100) 1
T7 3ab (-66) 1b (+0) 7
T8 5ab (-66) 2 ab (+100) 1
T9 3ab (-66) 3ab (+200) 2
T10 5ab (-44) 3ab (+200) 1
F-test * * ns

CV.(%) 39.44 36.32 54.88

n

1

2. mswasuudasqaunmdanugluanm  anudilunissensinnuil mstnsiadaiiu

s, *: Not significantly difference and significantly different at P<0.05 respectively.

T1 = Control, T2 = primed + Hzo, T3 = primed + KNO3 0.1%, T4 = primed + KNO3 0.5%, T5 = primed
+ KNO3 1.0% T6 = primed + KNO3 2.0%, T7 = primed + KH2P04 0.1%,
T8 = primed + KH PO, 0.5%, T9 = primed + KH PO_1.0%, T10 = primed + KH PO, 2.0%

Data are transformed by square root vx+0.5 before statistical analysis.

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the

control.
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Table 2 Radicle emergence, speed of radicle emergence, germination percentage and
speed of germination of riceberry seed after primed with difference rate of KNO3
and KH2P04 after tested under laboratory condition.

Seed quality
Treat- Radicle Spee.d of - Spe-ed ?f
ment! emergence radicle 3 Germination germln?tlon (%)
) emergence (%) (%) (%) (seedling/
(root/day) day)

T1 25 33.67 d 93 b 9.27 b
T2 19 38.78 bc  (+15) 99 a (+6) 9.84 a (+6)
T3 16 38.72bc  (+15) 96 ab (+3) 9.60 ab (+3)
T4 25 38.17 ¢ (+15) 99 a (+6) 9.89 a (+6)
T5 21 38.61 bc  (+14) 96 ab (+3) 9.55 ab (+3)
T6 17 40.56 ab  (+20) 99 a (+6) 9.92 a (+7)
T7 25 41.50 a (+23) 99 a (+6) 9.85 a (+6)
T8 20 40.61 ab  (+20) 98 ab (+5) 9.78 a (+5)
T9 21 40.00 a-c  (+20) 97 ab (+4) 9.64 a (+3)
T10 23 40.35 a-c  (+20) 97 ab (+4) 9.72 a (+4)

F-test ns ** * *

CV.(%) 18.12 298 6.08 2.02

ns, *, **:

not significantly difference, significantly different at P<0.05 and P<0.01 respectively.

' T1=_Contro|, T2 = primed + HZO, T3 = primed + KNO3 0.1%, T4 = primed + KNO3 0.5%, T5 = primed
+ KNO3 1.0% T6 = primed + KNO3 2.0%, T7 = primed + KHZPO4 0.1%, T8 = primed + KHZPO4 0.5%,
T9 = primed + KH PO, 1.0%, T10 = primed + KH_PO_ 2.0%

2

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

> The number in parenthesis refer to percentage of increase (+) compared to the control.
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Figure 1 Effect of seed priming with difference rate of KNO3 and KH2P04, radicle
emergence 3 day after tested under laboratory condition. T1 = Control, T2 =
primed + H2O, T3 =primed + KNO3 0.1%, T4 =primed + KNO3 0.5%, T5 =primed
+ KNO3 1.0% T6 = primed + KNO3 2.0%, T7 = primed + KH2P04 0.1%, T8 =
primed + KH2PO4 0.5%, T9 = primed + KH2PO4 1.0%, T10 = primed + KHZPO4

2.0%

3. nslagunlasdiunisiasyiulnvas
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Table 3 Shootlength, root length and seedling length of riceberry seed after primed with
difference rate of KNO3 and KH2P04 after tested under laboratory condition.

Seed quality
Treatment’  Shoot length Root length Seedling (%)
(mm) (%) (mm) (%) length (mm)

T1 94.5 b? 99.47 b 19397 b
T2 117.0 ab (+24) 121.33 ab (+22) 238.33 ab (+23)
T3 103.8 ab (+10) 121.90 ab (+23) 225.70 ab (+16)
T4 107.0 ab (+13) 114.20 ab (+15) 221.20 ab (+14)
T5 104.9 a (+11) 138.03 a (+39) 24293 a (+25)
T6 90.5 b (-4) 118.97 ab (+20) 209.47 ab (+8)
T7 1179 ab (+25) 126.90 a (+28) 244.80 a (+26)
T8 106.4 ab (+13) 123.57 ab (+24) 229.97 ab (+19)
T9 114.0 ab (+21) 125.60 ab (+26) 239.60 ab (+24)
T10 130.5 a (+38) 130.40 a (+31) 260.90 a (+35)

F-test * * **

CV.(%) 16.02 11.52 10.56

*, **: Significantly different at P<0.05 and P<0.01 respectively.

1

T1 = Control, T2 = primed + HZO, T3 = primed + KN03 0.1%, T4 = primed + KNO3 0.5%, T5 = primed

+ KNO3 1.0% T6 = primed + I<NO3 2.0%, T7 = primed + KHZPO4 0.1%, T8 = primed + KHZPO4 0.5%,
T9 = primed + KH PO, 1.0%, T10 = primed + KH_PO_ 2.0%

control.

N19U3BUIBULUUNGUYRY N1598ATIN
AYTIUTIINISIBNTIN AN3NEN WAZATUIT
Tun1ssenvaamdaiugdrnlsduetaiile
avdeuluannviselfjinnis
31NNSUTULTBUNITIDNIINUUUNGY
sprhadeldlnsiuasnsutiudadothuay
nslwssinnisnsveswdnitusinnlsdiuess
wudn Lidauuenaneiulunieada winy

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

The number in parenthesis refer to percentage of increase (+) and decrease (-) compared to the

ANnuuanAsluauslunsaensIn Andeen
wazAusIlunseen laedsn1snisudiude
Froduagnslnadynisnisiivunlduves
AIS2lUN599NTIN ANNGEN LAAINSD
Tunissonduinninuaniilildaunislns
Wan daunsiuseuiisunisly KNO, uay
KH PO, ludnsuderiunuin danuslunis
481510 AN9en warAdaiqluniseen
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wANAaUlENI9ERR T9NKaNITIRaRIwERY  kazAtsalun1ssenAuInnlINnIslY KNO,

[ v

Tiiudn ansld KH PO Tumwiilnsidfissl  dwSumsilnsdilaudaiugdlsdivess
wwalduiibiausalunissensin anusen  (Table 4)

Table 4 Comparison by orthogonal contrast of radicle emergence (RE), speed of radicle
emergence (SRE), germination percentage (GE) and speed of germination (SGE)
of riceberry seed after primed with difference rate of KNO3 and KH2PO4 after
tested under laboratory condition.

Seed quality

Treatment RE SRE GE SGE
(%) (root/day) (%) (seedling/day)

T1 vs T2,T3,T4,T5,T6,T7,T8,T9,T10 ns ** x* **
T2 vs T3,T4,T5,T6,T7,T8,T9,T10 ns ** x* **
T3 vs T4 vs T5 vs T6 ns ns ns ns
T7vs T8 vs T9 vs T10 ns ns ns ns
T3 vs T7 ns ** x* **
Td vs T8 ns ** x* **
T5vs T9 ns ** x* **
T6 vs T10 ns ** x* **
CV.(%) 30.61 2.98 1.98 2.02

ns, **: not significantly difference and P<0.01 respectively.

' T1 = Control, T2 = primed + H,0, T3 = primed + KNO, 0.1%, T4 = primed + KNO, 0.5%, T5 = primed
+ KNO3 1.0% T6 = primed + KNO3 2.0%, T7 = primed + |<H2PO4 0.1%, T8 = primed + |<H2PO4 0.5%,
T9 = primed + KHZPO4 1.0%, T10 = primed + KHZPO4 2.0%
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WosufuRn1s Msld KNO, wag KH PO, ludhsiunnsineriy

NNsUTeuiguANgeiuuuungy  wud biflanuuwsneeiulumeedia lenslned
sprhasdeldlnsduasnsutiudadiothuse  wiade KNO, uag KH PO, laivilinaves
nslwssinisnsveswdniusinnlsdiueds  nugedu mnuenn wasnasImdundnd

i = Lo aa oA = o aa
NUIN laifanuuansrsiulunieada weilile Han1sNAaeIALANAAUlUN19EHA (Table 5)



Table 5

9. WanNSsSUNISINUAS 2(3):1-14
J. Agri. Prod.

Comparison by orthogonal contrast of shoot length, root length and seedling

length of riceberry seed after primed with difference rate of KNO3 and KH2PO4

after tested under laboratory condition.

Seed quality

Treatment!

Shoot length

Root length Seedling

(mm) (mm) length (mm)
T1 vs T2,T3,T4,T5,T6,T7,T8,79,T10 ns x* *x
T2 vs T3,T4,T5,T6,T7,T8,T9,T10 ns * *x
T3vs TAvs T5 vs T6 ns ns ns
T7 vs T8 vs T9 vs T10 ns ns ns
T3 vs T7 ns ** **
Td vs T8 ns ** **
T5vs T9 ns ** **
T6 vs T10 ns ** **
CV.(%) 16.02 11.52 10.56

ns, ¥, **: not significantly difference, significantly different at P<0.05 and P<0.01 respectively.

' T1=Control, T2 = primed + HZO, T3 = primed + KNO3 0.1%, T4 = primed + KNO3 0.5%, T5 = primed
+ KNO3 1.0% T6 = primed + KNO3 2.0%, T7 = primed + KHZPOLl 0.1%, T8 = primed + KH2P04 0.5%,
T9 = primed + KH PO, 1.0%, T10 = primed + KH PO, 2.0%
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v s sl o o =

Falsdiuassianudidgysanisuslag
YosUsrrnsluvangy uaziluniliufenis
Wi e ndiAnAMlATUINITE U
o = ¥ @ £ <@ £ 6 Ya
gepafidgyminrunisiiuinwudaiuglyd

A qua i 2 o so W

Al A TuumaLanTugd MUz UaN
luszzem

INHANIIANYINISIUABULUaIRIINIEN
WaZNITLATYLAULAVRIAUNAT NAINIUNITHN
Inssiflssanriu KNO, way KH PO_vosiudniing
1% s ol v g ¢ & v
Flsdiuasuansliiiuin nslwsdiudace
KNO, waz KH PO, liivinlinnssenvessinues

v v v 6 e‘dl 1 v <@ dl 1 v
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ASINSY BRAENUAMULANA1STUIT AT Iwssd
R KH PO, §n31 0.1% Favilmudnadl
I3 a | 2 Ay M v
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1 6 a 5 aa L= U o ¥
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& ay M v ¢ o X s & v
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a v A X P a < )
20N AULARLANTY LRI nanBudutady
NIININAN 9N1TI0NVDNUAR LABiiNay e
Tunszurunismelawaznisdesaalsannisg
Meluwdn (Hilton and Thomas, 1986) 8N
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Aslnslidnse KNO}%zﬁaLa%ulﬁlumeﬂu
fhsudanasaulunszulrunismelaluddiny
Inanoainn (pentose phosphate pathway)
A aa A a .
wsnamadenvedlnalala@a (glycolysis) 9y
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2 o ea ~ a a
wanusianuseniies 70% waziiialiade
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