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Effect of hermetic low-pressure storage condition on rice seed quality
and storage insects
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ABSTRACT: Seed qualities of rice storage under hermetic low-pressure, fumigation, temperature and humidity
control conditions were studied. The experiment was arranged in split-split plot design in Completely Randomized
Design (CRD) with 4 replications. Five storage conditions consisted of 1) jute bag at 15°C-45%RH 2) hermetic
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low-pressure at room temperature (25-35 °C, 76-91%RH) 3) jute bag at room temperature with phosphine fumigation
4) closed container at room temperature and 5) jute bag at room temperature as main plot. Seven storage periods of
0,2,4,6,8, 10 and 12 months was sub plot. The results revealed that rice seed storage in jute bag at 15°C-45%RH
and hermetic low-pressure at room temperature had higher in germination percentage tested by top of paper and sand
method, vigor by accelerated aging (AA) and germination index than those of jute bag at room temperature with
phosphine fumigation, closed container at room temperature and jute bag at room temperature. Rice seed storage in
jute bag at room temperature had the highest in number of insect. Rice seed storage in 15°C-45%RH and hermetic
low-pressure at room temperature could store for 12 months. While, rice seed storage in closed container at room
temperature, jute bag at room temperature with phosphine fumigation and jute bag at room temperature could store
for 6, 4 and 4 months, respectively by germination tested by top of paper and sand method and vigor by AA still
higher than 80%. As storage period increased, germination tested by top of paper and sand method, vigor by AA and

germination index decreased, while number of insect increased.
Keywords: hermetic low-pressure, rice, seed quality, storage, phosphine fumigation
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Table 1 Seed moisture content (%) of rice seed cv. Cholasith under different storage conditions

Storage condition (S) Storage period (months) (M) Average
0 2 4 6 8 10 12 S)

1. Gunny bag + 15°C-45% RH 10.90 8.11 7.58 5.56 5.29 5.22 5.27 6.85d"

2. Hermetic + ATY 10.83 9.37 9.43 9.35 9.07 8.31 8.38 9.25¢

3. Gunny bag + AT + phosphine  10.82 9.34 9.43 10.54 10.01 10.82 10.97 10.27 a

4. Closed container + AT 10.41 9.60 9.57 9.94 9.62 1065 10.85 10.09Db

5. Gunny bag + AT 10.69 9.87 9.83 10.41 10.38 1049 10.78 10.35a
Average (M) 10.73a” 9.26b 9.17bc 9.16bc 8.87d 9.10c 925b
LSDo,os (S)=0.15 LSDo,os (M)=0.12 LSDo,os (SxM)=0.42
F-test (S) = ** F-test (M) = ** F-test (S x M) = **

C.V.(S) % =2.08 C.V. (M) % =3.20

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

YAT = Ambient temperature

** = significantly different at P < 0.01
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Table 2 Germination tested by top of paper (%) of rice seed cv. Cholasith under different storage conditions

Storage condition (S) Storage period (months) (M) Average
0 2 4 6 8 10 12 (S)

1. Gunny bag + 15°C-45% RH 93.5 93.5 97.0 96.0 91.5 95.0 85.5 93.1a"
2. Hermetic + AT 90.0 94.5 96.5 94.5 93.5 96.5 89.5 93.5a

3. Gunny bag + AT + phosphine 97.0 90.0 87.5 75.5 65.0 55.5 39.5 728¢

4. Closed container + AT 92.0 91.0 93.0 83.5 83.0 70.5 38.0 78.7b

5. Gunny bag + AT 92.5 92.5 90.5 81.5 56.0 47.0 25.5 69.2d
Average (M) 93.0a” 91.7a 934a 862b 778c 729d 556e
LSDOO5 (S) =1.40 LSDOO5 (M) =2.18 LSDOO5 (SxM)=3.72

F-test (S) = **
C.V.(S) % = 3.49

F-test (M) = **
C.V.(M) % = 3.26

F-test (S x M) = **

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

*AT = Ambient temperature

** = significantly different at P < 0.01

AMNeanlunae
mﬂmﬂn’lumﬁmmLuﬁmﬁuﬁ'}ﬁmmmmﬁw"ﬁ
uannsmanesiifiuun iudueaiufuaAasen
Tunszannne nanafe wdaruiinaffunmly
nszaaLLUR 15°C-45% RH (93.4%) LA 4192
TAAuAUAn (93.2%) HArnusanlunselaiuan
piefiuneans wasiiannusanlumaegeandiugn
gt lunausdaaiinfiguunives
mmmmm‘ﬁlqmugﬁﬁ’mmeiuﬁ”qmwmﬁ
Weaaplu LmemmﬂmVi@mmﬁﬁmﬁﬁmmmﬂ
l1n3ne 85.3, 81.4 WA 74.7% ANANAL (Table 3)
T fiszeznamafuinEanainlfausen
TNIELANFNTUNATA NanAe Wieszeazinan
MaRLsTE R A aeen e eae
ARRIANN 89.9 WABLES 70.0% iFafian7ain

BNBNAFINTIIGING 2 TR AE ANINLAZIZEZIAN
naiusnERnan lianusenlunsmeuananeiu
N19afif nanane Luﬁmﬂ’uﬁi’mﬁﬁmﬁwﬂu
N9v@aLNUA 15°C-45% RH La¥&N12TlAAI"A
Fudn flaanasenlunsaanadann 87.0 wae
86.5% UAz 92.5 Wiae 84.0% AuA"FL T
wiprugdnnfiiuine lunmusdlnfignmniives
nezaaulufiguvgiitecuazsudanansind
Woanu mem:muﬂmﬁ'qmuqﬁﬁm HAnuan
ARAIAIN 96.5 AR 61.5%, 85.5 la® 69.0% LAY
88.0 1A 49.0% ANNEIEL (Table 2) Lilafiansan
ANNATNNNTD BN AL TN AARUGT Tuan
Auansnaiufis wudn Lmﬁmﬁuﬁmﬁﬁu%ﬂwﬂu
nsxaaLtuR 15°C-45% RH WAZANN22TlAAINY
Fusn gnansoifusnEnldunui 12 1Heu luans



100

d.x o oey e o A -
Muaniugdamiuine lunituslanguugd
e nezanuluguu)idesLazsusasansAl
Woau uaznszasuungmRReIaINNIaLiY
s ¥ A ° o <3
S liunu 8 8 uay 4 Whew ANAE Laeuan

WNWNEAT 46 (1) 1 93-104 (2561).

(Table 3) aziwiuléidn naiuinemanRugdnaT
15°C-45% RH waz luan1nztaaanuaunn iy
a1 12 weu Nilsz@nsn nandnnisiuinmnly
o A Ay T Ay
nauctlangungiives nszaautnungumng e

LAZINAIUANTIANNEAN Y haznszdaaul 1ud

Auginadsnsianusanlunaglaining) 80% niw

inouafaey Wiz Tyl ARUS T WA, 2518  gouugiivias

o

Table 3 Germination tested by sand (%) of rice seed cv.Cholasith under different storage conditions

Storage condition (S) Storage period (months) (M) Average
0 2 4 6 8 10 12 (S)
1. Gunny bag + 15°C-45% RH 87.0 97.0 99.5 98.5 91.5 94.0 86.5 93.4a"
2. Hermetic + ATY 92.5 97.0 100.0 96.0 90.5 93.0 84.0 93.2a
3. Gunny bag + AT + phosphine 85.5 85.5 84.5 86.5 82.5 76.5 69.0 81.4c
4. Closed container + AT 96.5 94.5 99.0 88.5 84.5 73.0 61.5 85.3b
5. Gunny bag + AT 88.0 95.5 89.0 77.0 69.5 55.5 49.0 74.7d

Average (M) 89.9b?7 939a 94.4 a 89.3b 83.7¢c 784d 70.0e

LSD (S)=1.79
0.05

F-test (S) = **

C.V.(S) % =3.95

LSD (M) =2.23
0.05
F-test (M) = **
CV. (M) % =3.94

LSD, _(SxM)=4.74
F-test (S x M) = **

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

¥AT = Ambient temperature

** = significantly different at P < 0.01

ANNLdansalaeAEnsiseany

uenaNAINENLATAAen e Tiing
NI MANMNNALIN LA IzEzNaILAY SHikg
inlvirnnuudansslnedanisseanguansiuecing
HIRAATYNNEDR (Table 4) nannfAe WARRUTT0
fifusnenlunszaaunliui 15°C-45% RH flaaa
LL°’ﬁ\1LLNT@E’%’%ﬂ’]iL@'aqufagﬂ 92.8% ldumnsing
peaRRTUL AR Ui luanazile
mmﬁuﬁﬁﬁ@mmﬁﬁmﬁ'ﬁmmu%aLLN‘Emﬂa‘ﬁmi
Lfﬁ’ﬂ’]f;qILf?lgEI 92.2% wsiiAuudeunselnedaniaide
'mﬂng\‘mdm’mﬁu%ﬂw’ﬂunwu:ﬂm@ﬁwﬁgmugﬁ
Weq nezaautufigumnivesuazsudonaisadl
weaiu uaznszaautlwiigniugives ey
LL%QLL?@Tmﬂﬁﬁﬂﬁim@mLaﬁﬂ 77.7, 75.0 uay
72.5% MINANAL (Table 4)

Twniensvazinannafusneiaani lEnanu
udausataeRBNI9EvaNL L ANE NN NETA NaY
a4 oA & o o X o o 6 v
AR LHATZZNAINNTIL N UANTURN AT LA
wisusalneAanI9dvengIafuanasaIn 92.4 A
58.3% LHANANTUNBNINATINIENING 2 TIade A
ANNLATITEZIANN BN LN Ran LR 1w LD
walAEAEN9I9R g UANANTUNNERR Na9Ae
wanugdnfiuine lunszaeutuin 15°C-
45% RH Wazan1nztamanuiumi HAuLdawsa
TneAEn191898188A8991N 90.0 WiAE 91.0% Uaz
95.5 1118 87.0% ANA1AU Tuanisiudniuging
da e I e \
miuinelunautlanguunivies nsvaeuu
tdl a v U =
Nonuuniiesuazsnsouansainealu uay
nszaaul NN IREY HAINIBNARAIAIN
92.0 WAa 40.0% 90.0 Wan 38.5% LAY 94.5 WA
35.0% AINATA1 (Table 4) WHaNansnsIAN



KHON KAEN AGR. J. 46 (1) : 93-104 (2018).

arnsalunafiuinemdaiuginaluan miuen
Finaiuiu wudn wdaRuginanfiuinenlunseaay

'
o

U 15°C-45% RH waraniazlanaufuen
@ o 12 =2 A all <
anunsniuinE lFunuis 12 wau Tuanefiména
Augdamiuinenluniauslanguuginas
nezasulunguu) IR euazINAouansLAl
Woau uaznszasutungmIReIaINNIaLiY
o % o o o <
Snenldunu 6, 4 uaz 4 1hau muaau Tneuén
wuginadensdanuudauslnedinisiseanglainn
N1 80% (Table 4) @aANLIaLTalAeATATL
ﬂﬁﬂm@uuﬁm(accdemﬂedagmgteﬁ,AA4esoLﬂu
FEndnANudusmeLNAaRug InuanAanannig
790 wdniugneuanudauslaeianiieeng
WAIEIAIHANINIENEY UARITT IAARUEHAN
udausalaedsnI9isenyge uazannsafiuine 1y
"Lﬁmu mﬁum’ 2529%) aziiul@dnnsiAuine
wamunwmuuumwmmummm&mwmme

'
o

28 LummnﬂmmwmLﬂummwwammmm

101

ANUTURINEGe AndanszLaumsaUe ATy
wiin Aansdenveanin duaviilfanaudouss
2ULAAAN (Fude1, 2553) ﬁq&ufﬁ\uﬂummrﬁﬂﬁmi
Lﬁu%ﬂwﬁﬁ@qquﬁﬁﬂﬂﬁﬂﬂﬂuLL“ﬁQLLNﬂI@QLNﬁ@ﬁIW
ndmafuineTignigd 15°C-45% RH aanafes
MN1UNAABITaY A adnEal (2557) finudn wan
Wuﬁ:imﬁLﬁua'?ni:rﬂuﬂim@uﬂmﬁ 15°C-45% RH
memfazﬂmmmﬁurﬁwﬁfqmmﬁﬁmmmmLﬁ‘u
el w12 weu lusasfinisfusnenly
m‘:mﬂuﬂmﬁ@qmmﬁﬁmLL@:a‘m’w’fmma‘Wﬂmﬂu
Lmzmmmﬁmﬁmﬁqmmﬁﬁm ANNNTOALIINEN
Thuu 6 weu uarlunszaauiufigoumnfivies
annsafiuineliuu 2 hiaw Tnadadiaanuean
WAINI913981849N91 85% i uaeany Teluu

-

(2558) ﬁ‘W‘LIfJ"] NSALFNHNNAAN BT 19T UG
Wernglan 2 wamunwmumqmanummimmﬂ
mmmewuﬁmmﬂmsmmﬂmwmmmu

fqmuqmmzmqmumuwmﬁ (15°C-45% RH)

Table 4 Vigor as determined by accelerated aging (%) of rice seed cv. Cholasith under different storage

conditions
Storage condition (S) Storage period (months) (M) Average
0 2 6 8 10 12 (S)

1. Gunny bag + 15°C-45% RH  90.0 92.5 97.0 94.0 91.5 94.0 91.0 92.8a"
2. Hermetic + AT” 95.5 91.5 97.5 93.5 90.5 90.5 87.0 922a

3. Gunny bag + AT + phosphine  90.0 90.0 93.0 79.2 74.0 60.5 38.5 75.0c

4. Closed container + AT 92.0 94.0 94.5 82.0 79.0 62.5 40.0 77.7b

5. Gunny bag + AT 94.5 95.5 91.0 79.0 58.0 55.0 35.0 72.5d

Average (M) 924a? 92.7a 94.6a 85.5b 78.6 ¢ 725d 58.3 e
LSD, . (S) =1.87 LSD, (M) =227 LSD, _(SxM)=4.97
F-test (S) = ** F-test (M) = ** F-test (S x M) = **

CV.(S) % =421 C.V.(M)%=4.30

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

¥AT = Ambient temperature

** = significantly different at P < 0.01
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Table 5 Germination index of rice seed cv.Cholasith under different storage conditions

Storage condition (S) Storage period (months) (M) Average
0 2 4 6 8 10 12 (s)

1. Gunny bag + 15°C-45% RH  14.99 15.33 15.67 15.09 15.24 15.45 14.42  15.17a"
2. Hermetic + ATY 14.41 15.36 16.17 15.01 15.71 15.95 14.21 15.26 a
3. Gunny bag + AT + phosphine  14.85 14.55 14.65 11.24 10.47 8.21 6.68 1152 ¢
4. Closed container + AT 14.90 14.85 14.91 13.53 11.02 10.94 6.27 12.35b
5. Gunny bag + AT 13.89 14.57 14.75 12.88 8.64 6.83 4.00 10.79d
Average (M) 1461a” 1493a 1523a 1355b 1221c 1147d 9.12c

LSD (S)=0.52 LSD (M) =0.64
0.05 0.05

F-test (S) = ** F-test (M) = **

C.V.(S) % =7.48 CV. (M) % =7.64

LSD005 (SxM)=1.39
F-test (S x M) = **

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

¥AT = Ambient temperature

** = significantly different at P < 0.01
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Table 6 Number of Insect per 25 g. seed of rice seed cv.Cholasith under different storage conditions

Storage condition (S) Storage period (months) (M) Average
0 2 4 6 8 10 12 (S)
1. Gunny bag + 15°C-45% RH 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.14c"
2. Hermetic + AT 0.25 0.25 0.00 0.25 0.00 0.00 0.00 0.18 ¢
3. Gunny bag + AT + phosphine 0.00 0.00 0.25 0.50 0.50 0.50 0.25 0.29c¢
4. Closed container + AT 0.50 0.50 0.50 0.50 0.50 0.75 1.00 0.54 b
5. Gunny bag + AT 0.50 0.50 0.50 4.75 8.00 9.00 10.75 4.86 a
Average (M) 0.30 ¢ 0.30d 0.30d 1.25¢ 1.80b 2.05ab 240 a
LSD0,05 (S) =0.41 LSD0,05 (M) =0.30 LSD0,05 (SxM)=0.80

F-test (S) = **
C.V.(S) % =53.0

F-test (M) = **
CV.(M)% =478

F-test (S x M) = **

"Mean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same row followed by the same letters are not significantly different by LSD

¥AT = Ambient temperature

** = significantly different at P < 0.01
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