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Abstract

Abstract

At present, rice planting in Heilongjiang province adopts the factory high-density
centralized seedling raising mode, and its planting environment is conducive to the infection and
spread of bakanae disease. In recent years, rice bakanae disease has been mainly controlled by
coating and seed soaking with chemicals, but this method will cause environmental pollution and
other problems, so it is necessary to find safe and environmentally friendly physical control
methods to achieve the goal of green organic planting. In this paper, rice seeds were soaked in
hot water. Longjing 31 and Nongfeng 1702 were used as test materials, and 14 treatments were
set with different soaking temperatures, soaking time, coating disinfection at room temperature
and white seeds at room temperature. The prevention and control effects of soaking seeds in hot
water on rice bakanae disease, and the effects of rice seed germination, seedling -quality,
emergence rate and its yield, eating quality and nutritional quality were studied, which provided
theoretical basis and technical support for the popularization and application of soaking seeds in
hot water, the sustainable development of agriculture and the planting of green organic rice. The
main results are as follows:

(1) The temperature of hot water is 59°C and 60°C, and the treatment time is 10 min, which
can not only ensure the breast-breaking rate, germination potential, germination rate and
emergence rate of varieties, but also make the root length, bud length, dry weight and fresh
weight better. The breast-breaking rate of Longjing 31 and Nongfeng 1702 can reach more than
90%, which is about 1% higher than that of coating disinfection. Germination potential and
germination rate can reach above 80%. The emergence rate is also higher than that of coating
disinfection, and its emergence rate can reach more than 70%, which is 10% ~ 20% higher than
that of coating. The quality of seedlings is 6% ~ 8% higher than that of coating,

(2) When the temperature is 59°C, 60°C and the treatment time is 10 min, the effect of
inhibiting bakanae disease can reach above 99.9%, and its disinfection effect is better than that of
coating disinfection.

(3) The temperature of hot water is 59 °C and 60 C, the rice yield is higher than that of
coating disinfection and CK when the time is 8 min and 10 min. The yield is 3% ~ 5% higher

than that of coating disinfection.
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(4) Compared with CK, the appearance quality of Longjing3l and Nongfeng 1702
improved by 30% ~ 50% at all temperatures and time, and by 5% ~ 10% compared with coating
disinfection. With the increase of temperature and time, the content of protein, amylose and
water decreased. Protein decreased by 0.1% ~ 1%, amylose decreased by 5% ~ 11%, and
moisture decreased by 5% ~ 10%. The contents of protein, amylose and moisture in all
treatments at different temperature and time and in coating disinfection are generally 8%, 16%
and 13%. However, the effects of temperature and time treatment on the processing quality,
nutrition and eating quality of varieties are not much different from those of coating disinfection.

In production, we can choose the soaking temperature of hot water at 59°C and 60°C, and
the soaking time of hot water at 10 min to control rice bakanae disease.

Key words: rice, soaking seeds in hot water , rice bakanae disease, control effect, yield and

quality
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1 XEREFIR
1.1 BERSMARB R
1. 1. 1 KERE R R

KEEHHREIERMBCRAFFMKBEIMIRMAHRE. EEIKBLEK
A ZROD, WRRKKBHMTFRFREZBRTEEMHTEETRKF. ¥ LT
MEK, BHERAEZRNEREGEKR), HHRRN, HTFHELXEEY. B2~
4 RRER MR FE LR EERARIFS HeRE, RARERE, BT
REETE, EEEANARSKEEERIARERE NS ER TS ERTED. HE
FHEHEKR, —RE 10d~30d FRHKITHERIER . TBRMAVAZABELH, o
BRAZTHFHUETNIAHEE, VA S HBEHTH, BENBETSZREERTS,
HERE, ZLEEREAEY, AGELT, RAEEYBRHTENILT. FRRHARE
EEEGEAN, ECEKRASFEEZANRAATERDY. EHENH, SHER3%
W, REERMRMRBE; EEBRNERRE, FRFEREH=EOECHREHEE
B,

L1 2 kiGERERNEERSE

HBEAGABESMHIEN KBEHRRAESENKBHEREL —. BHRESR
HRABHEXRBINERE, FERRE 8%, BOFABEAHEAKRERERDER
MEKRNERSAFRETUAT TR AR L LRED,

R, BOECERH, MIEEABERFBKBR~HOEMHERSE. 1998
FWIAAZETHRAERREL 10A5E, SEBERM 50%LLE, FEHES 7%~
15%. 2009 EARFECIRIN, HILRKEBBRBRERTENEERH, FEEDEK
BHEAFVEREERE L, mEHRKBEE 0% L. 2011 F, FZHF2HF
BEW, HIBESHRXEAERAEMRRASBKEAKEEYER, KRREHERY 1005, W
FALBEARE 1500 5.

1. 1.3 KFEBRERILEHGOMRIER

KIEHETRER, KRR HEE—, AFRHRHEMEFEREMERENE BT

EDL EKRBEF L, AR ESEFEMBEMRERECHSE, BXREDX
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R-#ARIEH AT HEOREGE, SBETA TR, BT 2011~2012 FKERERKE
R ERAENINER, 2013 £ L FOKER FRERH#T T 2EmERH, 4Ll 25%
EREBESCHETBERAE. ARERKXY, M rLBzet M MUSHEFMEIE S5
FREAX, EAKBEMFESRERNENBRT, 7XFF & 208 m K&K
@31, B ANBEA AT LAST A A 17% R R - 2 BB MR AL 20% 8% R EF B MR 7).
25%EUA B BE BEEF. 12%F0E [ REA S B TR RN SARR S HWHA 1:1.5 BMB
WKTEEB R, YRR BT,

AEBHAR S, 20% AL HABREEIFMEN. N%EA X BEE BPE
REFMENNERRSE, BHRERSHHN97.51%. 95.51%, BER TR 25%EHEHER
BERICAS AR, EKTEEE R HER G+ EE RFMORA R, 25%8EHEs
BEN. 025% R E B RBEMEKNEE —EMNHHERR, BAHARY, KEEERAE
SHX PRI — B R, B B I RS AR R R LS A 2704 3 B A aiie R
B, DIEZHAHRE. 30% L EALMPIANE 83.37%, FEMEARARI, THEHR
& 2T,

ZEWHEARRBFRLERERYA, 0.8%F FHER LMEFF R 25% R E
BR BRI B R B AR RIT, B 0.8%KE F B R - IR e B e &b B 2L 0 KRG 18 7= B
B, 11%ZHR BEI-KEFEREMAN. 025%KMEEEFHATNSE EERLER
TR T R 2,

LR, BRAARAMEKIEHROGERRFHEESR, BN TKEEER
BWHEREFRBERR. BEREFFLZXNBERNERREFNEN RS FERNIE-FR
&b,

1. 1. 4 KB SR EMBANRRIER

B, £BENTREQIFEMEYE, FURZEHEANBKEKONE, Sk
R 2 — R A S0 T2, AR I 2 T A R B B A A P
BRI LA B SR S IR R AR K B B A, BREESEL ML, B34 HER
PR R AEDHE, %R R RARER, [LSERIN S MIETIAEE SN BERK
FIREFMIBIA, Bk 84.6%~95.5%05; HEMELE KIMARER FMATE TF28 M REE
WO S 9P 1 B A B R0 vk 87%036); X T I R LM B A R B R 1 R
SG06, M ZF =ik 87.57%, AV ST ENERMHER (Bacillus. sp) BTy FP=REEA

\a=}
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AELBIIERHITABEHRNEELR, FRRUARECHWIBRLERFEFR
A LLREF BT VR KRB Y. BEERSMRBAAEDPER A R AR, EW0HRE
KFERETHRASRZREWN, AW RE.
1. 1. 5 iRiAR MR E RSN E RAER
L L5 1 iRHRMEAENERIFER
MipEMEARE=ET 19 HERNFIE, R—HEE. LH. SRMRTEEE
A, MAREMKBRAEH TIEFRRERER, EA0FMTR8REES, TLUHRTR;
MR E. EAFERRAGMRTZNAZE, WREAREREEEREVIRIEHGT
RESEEFM. £HE 20 HZ 90 £, FEEMINHERP RV ARG HEZLHIK
T, BHITHIERNALEFM4 (LBEEE. HRE) , REMZEHERE T “60°C
10min” BICE LA, AT 84, HAMINIF RS ol % 5618 B 1 R EE R K HE
(200L) , AIXREMFHATHE, HLUMWARNTHE —BRREXMFZFRELTE K.
FEBAREHE N 2002 FFIEFTF TLBRANFFHITIRZIHE, 2004 FE4, JAEKH
T) e B AR E, RipEEMN T U AR EERIIN, 2004 FRFHIKE
THEBRZHHEENSE, NMERHUM BRIFHEIREREFEARR RSB RV HER—FF
HATEF. 2005 F, EMERE T KAKRE, ERFMEL, MFL2HBRREDH
F, O 12X N FIEEERZHEE. 2008 F, RZHEBTFRARE QA IERTE
LR, ERENEREERELECEARTHRMTRE L RER. 200662 A, HA
K 47 A HMERETRLERHHBEM TRNERELE AR (BHEEMTEMERSK
MM LG cE®), R KRR EREZOHER (22%) , HREER
ZRAAABS AR ERRELM 21 MR, Bil, HRRMBBERCEE kE2EH, £xE
OMRI (2010 $5i}) HEFHM FR@RESESMEE T E, oK. L4 ME
PR, ARIBEAAEE. XML ] DOE T £ R o AR TR A Sk ot b R g & /Y
2. OMRI (2010) #H, KZHF TRIPFIFREVIFEE LS, EHAARRATL
ERAMFAEE, Esh. BRE. HFoKALEAFFE nop FITRIFA], LUREF TR,

L 152 RIARMRAERNE RFR

20 04, RBERFMBABESIARE, KEEEDHRE L7101 Ao, L.
), Hr FEARERENE, Ay RE R ZE e AR ILANE BT ) R R RS
BEENRTHERAZ—, FAREZFEAIEREREPOERARARE: 1948 FF
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Z, WHEKERZIRLFSH A&, #HNERS P EREHRMRAR. &
1948 EXT 1L FEER I B KIE. BRI RIE. £/ 6 MR 10 M ERBG, REAHR
FIBMREE 479 BE. R4, “ESF R ERILATHREER, #FLENRRS
R KA MBUER RIS, Bl 1949 F, BARMBEAERI “ =" 1 “—iF
=" KEEAEE, BARKR, BRHBERENGERLE. X—HAN S RED
Brigm R ERITEXREA. TUSERBMEY, ROBPBERUEAARAT S, #Y
BRI, 2023 EREHHRY . BRHARNECUKELFER, RHRFHLRNE
R¥E— S ER, MAMERLNRZRAETH SRR, BRTIEATRRLR S
HRARCES AR 2022 F3HBHRM R L, 2023 FRXABHRMKBRAERE
1200w LA E. 20224 4 AEBRRILAMSARGERATZMETEM, FREARM
FRZEEREZ#TEMN T . BFERBELIFILREANEMR W, BRA, #
MRFEHHITTRBRHRM AR . BILRHEMN, MERFL, HFR. BFR WA
BEFHR, ARHBETHFARNABERMKER. BHATHXNOEN, &
187 X 3% ROKIRBIRF R, RIESEI T KRR AP H RN E HARH).
1. 1.6 RAZMHRARTRIR

FMEENMTFEREMTRE, “"ENAESEVESTHTRE, UHRERKRS
Bos, #MTAEREMEDHRER WAH. ARNRE, HTAREFE, TRENE
P ERMEAHARTHROEAEE. Bk, HFLERMMH FEBERRNERNTR
B2, MEEE M FAEBERNHTIUUN ERRARARYTE, FHLENEBHL
AR REA, BRUL, XAKEHTHTENHZERN LM TRERRE BN — I EENAA
BRARIITFECAS],

BEMFREREE—-RFINLE, BEEHEM,. £% (MEM FMEMRER
¥, BOMHE. XMHEETESHERM FEEORRENNLELRTREENRR
FR ST TR FHASS). FARVYEL ENEHBRMLERE T HREROBILE
FET R FEF T RE & AR EREDRRER ERRE, ZRBEMTEEREKT
Wil ERIHEZ —B8, KRR, HLTHAMAEE, HoKMTAEEERE M
HWEKRE, HE, BHRMEELIEFRKBAELES, REZEXHFERERK. BE
BHRE 65°CRIHK P INH 25 minfHRHEM MR & RIFNEFUR, B EREH
WEEHRE (ToMV) , BHRARBFHBEELHHRET (TMV) BNHEERRTE, HH
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P T AV B R AR 1,

AAFEERAREI KR, WEMSEHRZEMGE A RBEMFRE, Fil2LLH
EYFREREIIENRECEBRAR. XMEARERTH LR HE b, B,
EXEFREE LEER T, AXMBELC, BENNENEREREE, AR Y
RGP REAE R BEM PR T RAR K FREARTERIR. Bk, &m e~
HEZHEMEE, FAREZSEDENFFI tiRmE B2 E N R EAE, JFE
ENREE K. Mesh, BE - NMETAGARZRMLELWM T, EAESRK
FhF TE Ao,

BABRMESERAZAR. B, £ALRBREFEFURRKRANESKIFER
THEHACZERER, BRATS, BAKREERNNAERTE. BWnEWaE
KFE, . BE. XENER. SHEYNAREBEREARRE, HHE—HRE S1°C~
55°CHEAT 7 min~20 min, Aidxf KAEMFHETHE, —REHSER (60°C~65°C) &
IR EEAE,

— bR R B 5 SRR BT RS R A B RINE R KD 6 h, REHRIEE
50°CHI# KT 2 min, THEFEKIR JUR B 15 RO F FHRIGA 51°CHHGKT 7 minl®),
ARFTRS, KFEEE R TR T TR SRR FEAEEE. BTG EES
MKREFEERARMH. FUSHAKBMTHERARCKRZBEHEITKEK, HRBAUGEER
B L AERIS,

Rk, HTREFEMMERBEAMT X, BER. AFEREMEREN R
EER—AEFES. Bik, BREMMEIAE-ME. . HEW. BYRIY, 5%
BREZBEMTFHERACSERIFRMEMEH. RHXANAEM FHEERRL
RinEM, BEREANRLE, RERFEO,

RiHEMHBEEEA-FMESHROM THEE, EEHZIHARERNA. &
ifi, HLemMEKBRFREM, R TREES. HAEFERETHFRIBE 60°C
R HEF T 10 minKE, RSELEVEH, €4 KP%H 30 min. 7 30°C FALEE 24 b5
BMKTBRF. XPOEBBIERXKBRERA M ERC., & MR ZEMLEERY
A EUMED.

FARBMERBRBHEMEE, KBRS 1 R UK. FIRER, B
IK G M AT L B AR KRS L M R R B KR F RN A 725 B E K AR AR 2614
T, TR FRFHERR, 7£30°C48h/E. UREARAFMUHTRFRRK. A
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KFERF R, BELK. ABRETEHERNEEUTLNEN. B2HLHHFHEES
FE-NREEMH.

TKFE M AR R — R R A KRR AR B (R T B E . KRR R A
MG, BRESEKELRE. RBARKRE4h, B 50°C~65°CHIRZEM 5 min,
Xt K H 5 A BKRE R T AT AR S 1R, R RN 783% U L, AR
AR R LSS, BRAHBMEZTE —MEEEANM FEERR, FTHREERLES
ARl R IR PR AL B SR R B R R BATH K B IR A T LA A R A ] T LA KRS
M EIREE, NHRHREARR, SHRESFARL, BFRE M0 F RN L E R
W, Flin, BAFSE ST Hitomeboreft F1E 67.5°CHIRZHZ AT 10 minff, RIFFA]
1% 90%EA £,

REEMLEEIKBMHFHHERXRAR, MHFHEFERRE T EamERM.
Hit, ALREFRBZEMMHFHEZEEAR JREWRMEHAENISLEDRERT,
REEME, THAESRIFEF,

REZEMBEFERGITHEYREAE. RENEENREEREZ -, EERTKE.
FE. ME. BT BE, KEARR., BKESEREN-FFEE. B8R, CREAHN
HMERAR, TURSBRGEAERENRBEFERM. nSERREBXHRLHE
SHKREFFHATHE, FTOABEAR B AR R#ET . RESREERTRERTE
RV FTRERAR. BHIRRGBERBER, URBHTRE, RELSREFULLE
AEEEATL

1.2 #tIRENSENX

KF& (Oryzasativa L. ) £IEF EFERRRAED, ERAMIEENRYRIE. K
BRI, BTHAMKEMERSE, TEEIM T HEER RTEdL
B OWRHERSERU. B, BERRETENE SR RESTRTENTRE
L B, ATy CHPEXIREG” WRELERRBRANERSE M), HERE
IABFIRNAEY X, MERTRKBL LaEEEEETER, AKEEMBH
THA, RERAOMEREIHRENTERERRENRRNER, EEREREITHH
BRMIKBEERNRES - ENEFER, B RRMMERHINA RE—BHLR
W, RSB IERE MR I IR ST L), RV R MR 31 ARFE
1702 —BEA TSR, SMBERIKFE~BERRARE. B2, BIKBEERNAN
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