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Abstract
gence during tillering period. [ Method ] Four different varieties of waterlogging-tolerant rice (FR13A,9311,IR64,0M052) were used as the ex-

[ Objective ] To research the physiological differences of different varieties of waterlogging-tolerant rice ( Oryza sativa L. ) to submer-

perimental materials,submergence treatments for 2,4,5,7 d and a subsequent recovery for 3 and 5 d were conducted. Effects of different degrees
of submergence on the growth and physiological indexes of rice during tillering period were investigated. [ Result] The content of chlorophyll and
shoot relative water content were decreased ; root-shoot ratio increased ; the root length decreased gradually,the activities of superoxide dismutase
(SOD) ,peroxidase (POD) , catalase (CAT) activity,as well as malondialdehyde ( MDA) content, were induced and increased subsequently.
Compared with the control ,the activities of superoxide dismutase (SOD) ,peroxidase (POD) and catalase (CAT),as well as malondialdehyde
(MDA) content,of OMO052 rised by 50.0% and 25.8% and 50.5% and 17.9% on the 4th day of treatment ,respectively. After submergence for
5 d ,only OM052 and FRI3A survived,which were tolerant varieties. [ Conclusion] 5 d might be the turning point for evaluating submergence tol-

erance at tillering stage ,and OMO052 had relatively good waterlogging tolerance in certain degree.
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Table 2 Comparison of plant morphology ,dry weight and root length in different submergence treatments during tillering stage
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Note: Different lowercases in the same column indicated significant differences (P <0.05)
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Fig.1 Effects of different submergence treatments on chloro-

phyll content of rice flag leaves during tillering stage
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aldehyde content (D) of rice during tillering stage

SE

(1] ZEPHA: , ZRAA. WEEs WIMEDS /K R AL 75 J5 A0 A B AR S R

SN[ ] EOUEYASY,2000,18(2) <117 - 122,

i, A, (=, . R RIATE bR R A T 2R S (T ]

T, 2013,49 (9) : 959 -967.

(3] 158t IR, A, 5. (REax /K Rl e iR s LD R R G gt
FESRBREERISANAT ] . FRELAIL AR ,2016,49(8) 11625 - 1634.

[4] XU K N,XU X,FUKAO T,et al. Subl A is an ethylene-response-factor-like
gene that confers submergence tolerance to rice [ J ]. Nature, 2006, 442
(7103) ;705 —708.

[5] GONZAGA Z J C,CARANDANG J,SANCHEZ D L,et al. Mapping addi-
tional QTLs from FRI3A to increase submergence tolerance in rice beyond
SUB1[]]. Euphytica,2016,209(3) :627 —636.

[6] GONZAGA Z J C,CARANDANG J,SINGH A, et al. Mapping QTLs for
submergence tolerance in rice using a population fixed for SUB1A tolerant
allele[ J ]. Molecular breeding,2017,37(4) :47.

[7] CAMPBELL M T,PROCTOR C A,DOU Y C,et al. Genetic and molecular
characterization of submergence response identifies Subtol6 as a major sub-
mergence tolerance locus in maize[J]. PLoS One,2015,10(3) :120385.

[8] HWANG S T,CHOI D. A novel rice protein family of OsHIGDs may be in-

[2

[

volved in early signalling of hypoxia-promoted stem growth in deepwater
rice[ J]. Plant cell reports,2016,35(10) ;2021 —2031.

[9] DU H,WU N,CUI F et al. A homolog of ETHYLENE OVERPRODUCER,
OsETOLLI , differentially modulates drought and submergence tolerance in
rice[ J]. Plant journal ,2014,78(5) :834 —849.

[10] ANANDAN A,PRADHAN S K,DAS S K, et al. Differential responses of
rice genotypes and physiological mechanism under prolonged deepwater
flooding[ J ]. Field crops research,2015,172:153 - 163.

[11] Bk X3, PR, 55, AR E s B A e A R A 2
PR R RSN ) ] PR KRR ,2006,20(5) :512 - 516.

[12] Faorde, e, H . R AP st e (1. ity
2005,21(12) ;151 -153,159.

[13] SROGIE, R, BT, 5. 7K R e MR ROtk QTL 434 [ 1], 1
WA ,2006,32(9) :1280 —1286.

[14] Fhrogfe, B3 NN , 2. /KRBT EERAIE £ 730 SSR ARIC AT
7elJ]. 15(%5,2006,28(12) : 1562 - 1566.

[15] Espar, SO, SRE R, 55, AN IR S i B e SR i e R ) U
E[J] IR GRS AR ,2008,29(2) 167 - 71.

[16] XS S EERRARSMENS AR Z AR BT R M A R A ST
[D]. BEE: {LPEALAE,2013:39.

(k%4 7)

[14] Warfh. SepemBRrOfle M HR PRI D). B el A, 2010.

[15] XING J,CHANG Y H,TANG X Q, et al. Separation of haemocyte subpop-
ulations in shrimp Fenneropenaeus chinensis by immunomagnetic bead u-
sing monoclonal antibody against granulocytes[ ] ]. Fish & shellfish immu-
nology ,2017,60:114 - 118.

[16] SKNAR AZILgeiA, PHR &, 5. RIS Rk - B EE M it
F=H TDH BIFE PSRBT ], e DA B A,2004,11(1) «
7-9.

[17] 2IelH, XUBE, PN ZE, 5. FIIF A GuiE BRE R s e ik = 470
BARIEACL T ). i S R S41,2013,32(3) 1265 - 271.

[ 18] HHEAE. MBI M B = SR 7 BB K BB sk
LD T AR, 2012.

[19] XUBH. XHUFR & MR B R p b g2 (7 58
[D]. R R TalASE,2011.

[20] B HEETE, PV ZE 5. B IS o SRR RIS A
FEARIEREIFNT ) . ReEdrr A4 2012,32(6) 7 - 11.



