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Abstract: In recent years, rice seedling disease has become a serious issue, and the effectiveness
of seed dressing in preventing rice seedling disease has been decreasing year by year. Therefore,
it is increasingly important to find physical control methods that are more safe, environmentally
friendly, and reduce the use of pesticides. This article explores the method of use lukewarm wa-
ter treating the rice seeds. ‘Longjing 317 rice seeds were used as the test subject. Different seed
soaking temperatures, soaking times, and the coating disinfection were evaluated for their
effects on seed germination, seedling growth and quality, and the prevention and control of ba-
kanae disease. The results indicate that different soaking temperature and time had varying
effects on seed germination, growth, and seedling quality. The critical temperature and time for
achieving optimal blanching effects, germination potential, and germination rate were 59 ‘C for
10 minutes and 60 ‘C for 10 minutes, respectively. Soaking at 63 “C for 10 minutes and at 60 ‘C
for 18 minutes resulted in the maximum promotion of the dry weight of underground part of
plant. Treating the seeds at temperature of 59 C for 10 minutes and 60 °C for 10 minutes, along
with the above-mentioned conditions, achieved an inhibition effect on bakanae disease of more
than 99.9% , which was better or same as the effect of seeds dressing. This study establishes the
relationship between lukewarm water seed soaking and rice bakanae disease, seed germination,
and seedling quality, providing a theoretical basis for the application of lukewarm water seed
soaking technology.

Key words: rice; lukewarm water soaked; seed germination; seedling quality; rice bakanae disease

B R HAETR G 7B BRI TLAR KR B ) S AT JL AR 2 BT 3, U O 3R
it R B e R 317 A0 A I v T A R g R T VAR ORKORE 7 e U R R SR, KR
VG RBP4 DT R O B — . BN 25 5RR (P Bl A, BIASOR AN BEAR, JC
FEIKFEAE PR 25 R FER S 2 0 PR IR S TS g 4 T A5 Rl OK RS BT EE BOR BT K
Ko I A BN AR

FRAHHREAR, MHEEF TR, SRS B A REEE Y. BGR A
ARAEDg — Bl I o R ROA TH TR B . A % Y [R) I e i R A SRAE W RS KA PR
P R RMERC R Z N T 03, 8 M PO F R SRS A R L B
FEA B A AN AR BT il P R R T AR PR RE A R O RE S ELR 1 R B R O R R OK
MRAEE Gy 2 5 3 U ZF A AR L B R B R R RN S A 1 Tt R KRR A AR AL
PRACHE) T BE IR, —E R B TR EOR B AT S ER . H AT LA AL IR R R AL
BHGS 7R 5 ) B AR o 0 R B R BE T, AR WR S LA e R 317 O I AR, ST A [R)HR b il
J3E VIS Aol IF () X b i A ARZE AR A L BRI R T BB IR B R K AR S O B B A R . LR R
VIR A SR REE G L Pl A B R R OC AR . B A il R MR AT 0 B A e
A

1 BT E
1.1 R+ #

s AR S 317 0 K A AT B T T A A TRV R A K
DK-S26 17 i K V6 004 4 A 3 )



20 M E ¥ http://xbbjb. swu. edu. cn % 2%

1.2 REAHZE

Y BE 2 Al I Bl 7 S A9 [A) — I ) AN R IR | R — R B AN TR E) (3R 1) 5[] i i
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FEAE 58 °C . 59 °C, WFEIAE 72 hy 96 h, 120 h i, BRI &S T HIEAM T M EAKET; 1\
BEAE 60 °C, 61 °C, 62 °C, 63 °C, BFE]ZE 72 h, 96 h. 120 h B, B M 3R K T % 18 (1 Fh 7 F0 8

IR ELACH 75 LA L AR e 22 B B et L (GR 2).

®2 AREZERMEEMTFHRBELR

M/ C 48 h 72 h 96 h 120 h

58 39.6745.90abAB 96.0040.00aA 96.0040.00aA 97.3340.88aA

59 41.334+4.33aA 94.6742.03aA 94.6742.03aA 96.6741.45aA

60 35.0043.51abAB 83.33422.19bB 83.3342.19bB 86.000.58bB

61 34.6748.09abAB 80.670.33bB 80.670.33bB 83.3341.20bB

62 35.334:8.09abAB 79.6744.33bB 79.6744.33bB 82.33+3.71bB

63 30.0046.56abcAB 69.6741.45¢C 69.6741.45¢C 70.6740.67cC

B H 14.3340.33cB 92.33+0.88abAB 92.33+0.88abAB 94.334£0.67aA
R A B 22.002.89bcAB 93.3340.33aAB 93.3340.33aAB 96.001.00aA

e NG F RN R R AL RVEOR 22 5 B it 2 2 L (p<C0.05) 5 K5 F B AN ) 3R /s AL R BCH L 22 57 10 35 (p<<0.0 D).

22 AEEZHEMEEXNRFEKBIZM

AR B S5 R AT UL R AE 58 °C . 59 (I A ZF% | A28 R 5 5 A A AR IR AT B HE
B 22RO S Ho e B A PR ZE L R ZF AR IR TR R A AR R AR R, 22
SEAGITEN. KRBEMEBERK ., FRESTHECKHES. ZRAA50H7E A
I JRE Ak B 2R L R ZF R R TR IR O T A IR AR B A 2 AR G S I R
THEER KGR, HHEERTHRRAAKHTE. 253 BA51 2GR 3.

x3 TRAEZEMHMEETRFERKBRILE

LR/ C RIS/ % RIFR/% K /em K /cm
58 94.6740.67aA 95.6740.33aA 376.29449.37aA 5.7340.16cB
59 95.0041.00aA 95.6740.33aA 418.9846.87aA 6.300.18bB
60 82.331.67bB 83.331.20bB 385.88+16.71aA 6.204-0.17bB
61 78.670.67bB 79.6720.33bB 437.34412.90aA 6.09740.13bcB
62 80.3344.26bB 80.6744.48bB 394.5542.72aA 6.28+0.12bB
63 66.0041.53cC 66.3341.33cC 397.154+17.41aA 5.9340.13bcB
W H A 95.67+£1.45aA 96.00£1.73aA 380.17+£2.76aA 6.9340.18aA
R ALY T 94.67+0.88aA 95.674£0.67aA 155.8249.08bB 5.024:0.19dC

s NG F RN )RR AL RVEO 22 57 B e it 2 2 L (p<<0.05) 5 K5 F B AN ) 3R 78 AL R BCH L 22 57 10 3 (p<<0.01).

23 AEIRF

i= T B 18] 34 Fl F HE & B9 220G
iR 2E BT 0L, B3 8 min, 10 min, 12 min, 14 min B, 48 h B X5 T HIEH
MR AR RE; 76 72 h, 96 h, 120 h B}, AS[A] 77 12 Fh st (] b 2R A4 8% i 2R 2490 1 5 78 E
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FhrMEREKRESE, ZRYUEASI2E LG D.
Fx 4 A REIRAIZ AT E T 55 =R b 4% %
i} 6] / min 48 h 72 h 96 h 120 h
8 36.00+7.81aA 82.00+3.51aA 86.331+2.85bAB 89.67+2.67bAB
10 35.003.51aA 76.33+0.88aA 83.3342.19bB 86.0040.58bB
12 26.00+6.66abAB 62.67+£2.96bB 72.00£1.73¢cC 74.67£1.86cC
14 23.00+5.51abcAB 59.3342.03bB 70.004+1.53¢C 72.6740.67¢C
16 13.00£2.89bcC 40.6743.18¢C 57.332+0.88dD 61.67+0.33dD
18 8.67+£1.67¢C 39.67£6.33¢cC 53.67+1.33dD 57.67+£2.19dD
H R E A 14.33£0.33abC 82.004+1.15aA 92.3340.88aA 94.3340.67aA
R ALY T 22.00+2.89abcAB 86.00+0.58aA 93.3340.33aA 96.00+1.00aA

T /NG PR [R] 2R 4 B A2 = BT ge il o

2.4 AEIRE
EERANS

i i B 1 ot R 2F A K B
BRI, 5

B RFRBEM, MRERK:; 5%

FRYyEE, ZRHAE
K, B EM 12 min, 14 min WFEKEEK;
Gt R L (R 5.

LA 2R X

B X (p<0.05);

A
I 5 A

i F AT T LR

RS5 AREBZEMRHBEBRFERKBERILE

KE FREAN R F 7R 41 o) A4 b 22 55 35 (p<<0.01D).

26 K [ bt ] 3R 37 92 b b B Y R 5
FURRF A, 28 A [R) s T 3 32 95 ol Ak 2 % e
Hrr, 7R A AT, R%EM 12 min R
ANFER 7R AR KA e, ZRYEA

il A B B9

B[] / min KRR/ % KEHER/% R /em 2K /em

8 87.004-2.89bB 88.334-2.73bB 421.58£19.44aA 5.9940.21bcB
10 82.33+£1.67cB 83.3341.20cC 385.88416.71abBA 6.0640.21bcB
12 71.331.20dC 72.67+1.45dC 458.43+27.71bAB 6.3540.21bAB
14 68.0074-0.00dC 70.004-1.00dC 400,92+15.34bAB 6.3840.26abAB
16 54.33-0.33eD 58.001.15¢D 406.85+9.69bAB 5.9840.21bcB
18 50.67+1.45eD 55.002£0.58eD 400.67+16.98bB 5.644-0.17c¢BC

R ASEi 95.6741.45aA 96.004-1.73aA 380.1742.76bB 6.9240.18aA

LA Y B 94.67+0.88aA 95.67+0.67aA 155.824-9.08cC 4.9240.17dC

T /NG PR R 7R A ) B B 22 5
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EXHEREREERNEN

YU RALT W

i R P, A () it S iR 1 T P Ak B A i
Hodr, R

ik 5

K S R ] 2 4L RO 0 5 3 (p<0.01).

A0 AT B B R
58 °C, 59 °C, 60 C, 61 °CHIME#ED MR
BAOKHERE, 25 H



% 4 B M E RARHG LGN AREE G RO RA T ARG YR 23

x6 AREBHERMEEHHELER

TR/ C H A/ %

58 86.842.93abA
59 87.834+1.75aA
60 76.3442.03c¢BC
61 75.2343.90cdBC
62 68.6142.93dCD
63 59.28£2.39¢D

H R E R 89.74+1.04aA

F R AL B 80.17+2.15bcAB

T /NG RN R 7R 4 18 B e 22 e B G 22 8 L (p<<0.05) 5 K5 “F I AR 7 4 18] B i He e 22 5 3 (p<<0.01).

HIE 7-1 W] UL 22 A ] I B2 il 97 9 b A BHL A R w85 2 [ 22 S AN S 3% I 1 Rl R
KIHBEIE, ZRAAGI ARG MRS AR T ILE R E S, 253 BA 515
B4k BRI RE 58 CAh, HAth i BE A0 BR A SR S TR AR . ERRA G R oAb
PR EEAE 63 CIZEL Y98 s 459 “C, 62 °C, 63 °C IR AR P AL K B IR A0 A I 35 AR K K

R71 FEBHRHMEERBERRLILE

i/ C e/ em i / 2R/ em 1 /em
58 18.69+0.55abAB 3.8540.06abA 1.7740.22dD 553.45+43.77abcABC
59 19.4040.63aA 3.85+abA 2.0340.03cdCD  738.44+67.15aA
60 17.1940.45bcBC 3.854abA 2.3340.09abcABC 502.48+25.09bcAB
61 18.20+0.58abABC 3.7640.11abA 2.1040.06cBCD  507.53+23.42bcAB
62 16.060.51cC 3.714£0.06bA 2.5340.03abAB  656.93454.96abAB
63 19.58+0.62aA 3.9740.10abA 2.6340.07aA 583.95+72.30abcABC
H R AR 18.6940.52abAB 3.32+0.17¢B 2.03+0.12¢dCD  455.82+37.10cBCD
WA A 16.10+0.78cC 4.0040.09aA 2.2740.12bcABC 716.56£122.84aAB

/NG FRER R 28 241 ) 85008 A 22 5 HA Gt 3 L (p<<0.05) 3 KRB F-BER [ 27 21 1) 804 L 22 5 35 (p<<0.0D).

HI 7-2 W] UL 22 AN (] Ik B2 il 70 Ak B Rk 1 Rl B b RO R G R R B R T R
WA, ZREA SR AR R 7 A0 B b B T IR R A R
AIHBE. W TEYSTHEOANS. 2R RA507E G BRAEBRIE 59 CHh. Irf il
JEE TR T Ak BB FE S RE B R TR R T, AR AR B REAE 60 °C I TS A

£72 FAEBHIEMEBEREERILE

T/ C - H g R E /g T EH/ g R T/ g FESLPE/ (mg + em 1)

58 14.47+0.07abABC 9.07£0.20cBC 2.5540.05abcABC  1.04=40.04abcd A 13.8040.48abA

59 12.1040.55¢C 9.67£0.15bcBC  2.254-0.10bcAB 0.9420.10bedA 11.63420.35bA

60 15.234-0.78abAB 8.43+0.71cBC  2.667-0.08abAB 1.3340.17aA 15.4840.49aA
61 13.434-0.69bc ABC 7.7040.25¢C 2.2540.03bcAB 0.870.04cdA 12.44740,64abA
62 13.00420.20beBC 13.934+1.13aAB  2.36=0.11bcAB 0.910.04bedA 14.8041.01abA
63 16.404-0.84aA 9.130.85¢cBC  2.854-0.11aA 1.2540.19abA 14.59740.80abA
WIRAFF  12.13+1.22¢BC 12.2042.11abABC  2.1740.28¢B 1.2320.19abcA 11.691.72bA
FIRAARNET  11.50£0.95¢C 7.0740.49¢C 2.1340.25¢B 0.86£0.06dA 13.61+2.59abA

T NG FREAS R R A ) Bl M 22 5 B G o4 B L (p<<0.05) 5 RS TR A [A] 36 4L ) B0dis L 22 57 1B 3% (p<<0.0D).
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26 AEBRZEMEEXNHEZEREEHERN N
H e 25 SR nT UL, @ ANTE I ) iR = AP e B R I B AR TR R A M R R ek, B
7 12 AP A]ZE 12 min, 14 min, 16 min, 18 min BB 52, 2 S W HASH% 5 L (G 8).

%8 FEIRZEMEEHEELE

fF Al / min HE/ %
8 79.42+3.06bB
10 76.342.03bB
12 64.2542.47cC
14 66.09+1.61cC
16 53.9742.61dD
18 49.3841.30dD
R ASEi 89.74+1.04aA
B IR AN B 80.17+2.15bB

NG F RN )RR AL RVEOR 122 57 B e it 2 3 L (p<<0.05) 5 K5 B AN ) 3R /s AL R BUH L 22 57 10 3 (p<<0.01).

HIZE 9-1 AT UL, 22 AN ] i [a] 3l 37 42 Fh Ak LAY R 8 2 18] 22 S A 3% (H W] T AL A
HRE, SR AN LB W S sy, Ho22 5 B it/ 8 3 G AN [R] i 18] 3 ¥ 12 b 4k PR
AZEHETE, 5 E AT e o W3 s R [ R I v 4R i Ak B R L R T R AR R
ERTHEROKHTE, ZRYIRARITHE L, Hh2&R7IEMAAH 18 min MRK KK,

%91 AABRZRIWHERERRLER
Af 8]/ min PR /cm i /e ZEFEGE/em W /em
8 18.81+0.38abAB 3.9640.06abAB 1.87+0.07bA 728.00+32.24abAB
10 17.1940.45¢dBC 3.8840.08bAB 2.334:0.09aA 502.48 £ 25.09¢dBC
12 19.534+0.66aA 3.8340.08bB 2.1040.17abA 580.42442.50bcd AB
14 18.32+0.46abcAB 4.084-0.07abAB 2.2040.15abA 568.26 £45.49bcdAB
16 18.0840.37bcAB 4,0440.10abAB 1.9740.27abA 712.08+83.90abcAB
18 17.4540.27bcdBC 4.204-0.08aA 2.1740.12abA 844.56122.94aA
WA R 18.69+0.52abAB 4.0040.09abAB 2.0340.12abA 716.56 +122.84abcAB
B WA 16.104+0.78dC 3.3240.17¢C 2.2740.12abA 455.82437.01dB

T /NG PR R 2R A ) Bl L

BEFEAGIHFE L (p<<0.05); K5 PR AR LR 4B L

SRFE(p<<0.0D).

HIZ 9-2 AT UL, BRIRZIRFT 8 min Sb, HABA [A) I 6] 32 Fl b B 00 $tb 1 6 o 2 ) 0 o o it

HA - M R, 2R BAZRITEEX
S R U o =T R4

1555 A [A] I [) 3L v 32 B Ab PR R H

X, HfiR %R M 16 min Al 18 min My [ fif & 5
MmN, PR

mnmL@%ﬂTﬁE%%;%ﬁ%@ﬁSmm%,AmKHﬁmwﬁ&@mmL$ﬁﬂm?
WIRAR PR ERARNES, 25 EASIT%E . BRIRB7HEM 12 min 4b, HALAS [ = A
&tﬂﬂﬂ@ﬂﬁ?T%:EifSE%ﬁFﬁ?ﬂ%fgziiﬁfi, H% 2 8 min, 16 min, 18 min # F T HWH B & T

EEART, ZRHYEAGRITFE X, HPEZERM 18 min MM T THKE&; BREHERM S
mm%,ﬁxﬁﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁw%T$iEﬁ? ZRHEAGI¥E L, HhiRgE
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10 min, 16 min, 18 min % 7852 B 80 5

®92 AEBHEMHERGRRILER

it 5] / min M -/ g R/ g W FE/ g HWHETHE/g  FAIEE/(mgeem D

8 10.901.39dC 10.5740.89abABC 1.832£0.28dC 1.6940.33abAB 9.8641.76cB
10 15.2340.78bAB  8.4340.71bcBC 2.664-0.08abcABC  0.944-0.10cC 15.4840.49abAB
12 13.2741.07bedBC  7.634-1.13bcC 2.37420.22bcd ABC  0.844-0.07¢C 12.231.45bcAB
14 14.5740.19bcABC ~ 8.274-0.18bcBC 2.584-0.09abcABC  0.884-0.04cC 14.0970.60abcAB

16 18.4740.18aA 12.502-0.96aAB 3.197420.13aA 2.017420.09aA 17.65240.56aA

18 15.57£1.29abAB  12.934-0.64aA 3.0340.36abAB  2.134:0.25aA 17.412.14aA
R AR 12.13+1.22¢dBC ~ 12.204-2.11aAB 2.1740.28¢cdBC ~ 1.234-0.19bcAB 11.6941.72bcAB
WRAKWED  11.5040.95dBC  7.07240.49¢C 2.13740.25¢dBC  0.8674-0.06cC 13.6142.59abcAB

T /NG PR R 7R 4 B B A2 7 BAT ST 22 8 L (p<<0.05) 5 K5 F AN [R] e 7m 4 18] B8 Ho e 2 5 3 (p<<0.01).

Mg ORI R E A E bR TR AR TS ERAM FILEESARE B
I EAALFE 8 min, 16 min, 18 min &b, JH AW AS[R]2 s ] (9 AR < 35 10 2548 T8 IR S Fh 5 i
T ERIRGEMAGEH 8 min 4b, BREFSTHEAMFMEROKHESE; RLERRIR
T AL B 8 min Ab, 310 3 T 0 IR R
2.7 AERIZEMIRE R E X RS RAB SRR

P 30 25 SR AT UL, 8 S [ O B2 AN ) Bsf ] 92 A Ak B F 7K A 3 it O %) 0 o o ok R I IK T
T EFF; BR 58 CRFACELAN, HoAb i B 40 U R M T H R A KEF RS 2 HE AR, 7
TR R 1 59 °C L RANIRHEIR T 10 min W1 8 BOR BB s RAIREE 59 °C, R FHE] 10 min
R FEEE 60 °C . ARFREFH] 10 min & LA BT W BIAROCRIAF] 99.9 %6 DL E (G 10).

10 FAREBZFEMEERNETEERRFERLILE

HEE/C I R 2R/ i 18] / min 9o 1k 48/ U
58 1.00 8 1.00
59 0.25 10 0.00
60 0.00 12 0.00
61 0.25 14 0.25
62 0.00 16 0.25
63 0.25 18 0.00
W R E 4.38 B A AT 4.38
W A AT B 0.25 W AT B 0.25

3 #w5iti

A BIF5E 25 B AT LU B 1 7 A 3R i B M R L e 2 AR e ZF SR I IR BE LI TE] 4 Sy
59 °C. 10 min A1 60°C | 10 min; 4R FHAAEIIRE B 63 °C . B[] 10 min FIEEE 60 °C . &b 3 [H]
18 minXf i~ E AR HFVE H 5 K “Je#E 317 (A A T R i R TE 89 £ A, HIRIR AR
59 CHE, MM RIRH 87U AL, BWEKHHFEM & TNWAL; WAEFEELE 60 °C, 61 CHf
M RBRE 700 DL E . SRR R R 317 FEEE 60 °C, BFFATE] 18 min
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Pl & . Hodr, AEBRIRE 59 °C . BFJE] 10 min AR EE 60 °C . ALFREFE] 10 min & LA F£&4F
T PG RSO Y TR R 99.9 % DL 1 I HOHH # ORI T AR R T k5 B s TR
{H 24 b B R 3 59 C L AL FRE )R GE 8 min LR R S N RE. Uk, R4S BT TR
317A LI B A R AR EE 59 C . BRFPE R HIZE 10 min 2547, SR 48 /85 0T 7K e 0 1 05 19 B 2L

B i R W, @RS M EDOK AR R T, KR A ARG 3. S BORF GR.
GP S5 W AR ARBEAR. SO0 AE " (58 & B, KRR 7 19 7 6 T3 T 0 URR . R 3E B R
SRR R I F . RAFRET ZIER. PRINE MAFR R, TR R L 30 CHE, BEE R
Fofr s ] £ 2 K - 2R B . Kim 80 3R 76 B 8K R i A, 76 60 °CR ¥ 10 min BA
LB, R E TR, XL AR 45 R, ASHIF o 25 5 3% I B 4 TR 0 T
CHRHE 317 I N R K 2 A7 B A IR AR B TR 2 C L BB 1 min B X KRS
W & B S M T D o AR E ST e IS R Al IR T 60 °C I A 1) Al i AN 2 38 AT LAGA B 80 Y6
PLb, X BaREER AT T 3 — P A 5.

BRa S BB R BT, T T AN DRRE 43 7 SR 0T A B A R L 4R B AR R fEOK
2 M, MR 25~60 CHY, BEF R LA, 50T B By Hof) 20 -,
AR 2R T A B0 L A X AR . AR TE 5L, Bl IV 12 P R R ) A T v, e 31”7
R BWEEAR. BEE IR IR MR A T, B R BUE W ok . T R R B IR
DRI E T R m S KT R RN S E AR TR R L T LR A
feift— D oE. BA P B sE R B, YK R AN IR O 10~32 CHF, K 9 28 Bl B8 T 5 1 1
s 7E 32 CHER B . 4t 8% R RN ISR FORE . BHR7E 58 CHF A 15 min F
60 ‘CHFAE 10 min Z5MF T . XA A BIABORIBE] 99.8 %0 LA b, By iA &R 5 25 571 Ab 31 B A A
). 3k e 2530 AR o 45 R g A AR, AW L BAEIRE 59 C L AR 10 min BB 317 9 i
e K ZER R ZERARERRTE 95 %0 DL b T FLHOE R 0 T B ACR A, iRl W, IR R R
T FL R B R R R S, X R R 317 UG A I B 59 °C L BF ] 10 min BE AT DAGRUE X
WO I B IR AR, 0 nT DA UIE B M 2R | & ZE ORI & 2R R, (0 2 I R T i L R R | R AR
RIERNG AT T B AN TRl R 22 (6] 1) 25 5 A Rr e Stk — 25 BT
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