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Abstract

The research and utilization of seawater rice are of great significance to the development of sa-
line-alkali land. Haidao86, the original material of seawater rice, has long awn, but awn is an un-
favorable characteristic during harvest and processing. In order to understand the characteristics
and inheritance of awn in Haidao86, Haidao86 and its awnless mutant that was found by our lab
were used to make reciprocal hybrids. Then, the main agronomic traits and awn characteristics of
hybrids and parents were compared in detail. The genetic pattern of awn was analyzed through
the performance of F; and the segregation of F, population. The results showed that there was no
significant difference in main agronomic traits between hybrids and their parents. In the perfor-
mance of awn traits, Haidao86 was full awn type, while reciprocal hybrids were both top awn type.
The distribution characteristics of full awn and top awn were summarized. Furthermore, three
phenotypes, full awn, top awn and awnless, were segregated in F, population. The segregation ra-
tio was 1:2:1 and was confirmed by chi-square test. These indicated that the awn character of
Haidao86 was controlled by one pair of nuclear gene that showed incomplete dominance. The re-
sults laid a foundation for mapping, cloning and function analysis of awn gene in Haidao86.
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1. 5|8

ARG 86 MR H LS EAE 1986 SERBLIIRFRKRERI R BEIR, FATBaR A hABE /(1. H A S E 1
RO E AT 1 ALAB[2], XA 2+ BRI, AR SRR 22 25 PR ] £ Bt (1
Jia, AR AR RE B2 He AN ETT A WK AR AL BN KRS B AT MR A, )ik
R Y o R 0 2 R A 7 AR 22 4 AT B BB S /KRS SR A A R AE 86 RARKRA TS, IXAE
AP RO AR o WAL R 2 A R a4 SO0 S AE MR KRS 86 REAH ARIRACHL 1 MROE T4k, bk
BrIo oAb AR MR 5l RE 86 HIIF), WORHAM M), R IE T RIRRES R E %, Lz IE bk
NESHERE 86 HITETURARM, AT ARy “ TR 867 o IX Mg KAE T bR 8t A% ML A Bt ()
SERLANDIRE TSttt 1 AF IR RE . AW FEIE A MRS/ 1 HEAE 86 5L THHERE 86 HIIE. [RATH,
XA R HOR A 1 ZR ZNEREAT T LR, VRS T T 2 M B oA PR ARG 86 T SRTY R o A e
I F AR @18 0L, 0 7RG 86 UL . WEFTAE ROV KRG TR (€ . e FE A
ThRESIHT BT T BLlt, [FIB JCTE ARG 86 2 Eh BRI /K AT P & I I AR .

2. MN57EE
2.1. KR

HEAE 86+ TCTUEAE 86. AR 86 FHIMIALIRAIAE Al B A MR A I HR AL, 1L R 2 2 A5 M 1% SL 06 = A
MR FIHERG 86 REVR R AT 1 BRICTURALAR, FRENY “TETHHEHE 867 o
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2.2, MRIFE R F3E

2017 FEZERD RS 86« LT HRE 86. JHIEH HILLERE 86 AT MG 86 NoEA, #HITH
PERAT . AR R PRE 33T . Q4SS SR AR RE 86/ TCTHIEERS 86 Fiv TCTIEEFG S6/IEEFE 86 Fi, 43l fij
*ﬁ(j‘j Fla;r:[:I F1b°
2.3. REMRGE T

2017 FEAZEAE A K FIIE A L2 F o 5 Fh 7 BN G, X SR AR R 24 Fh (1) 2 R & MR AT I & 4t it
TEAFERE . R B, RK. RITE. BRI, SoRidt. iR, DT ESRESR4) K
TBEEE MR T EMbRAE”
2.4, RS

W FAZ AR K F MR B2, JR R gt R BdE, 772 Song 5[5, 4B L3 F K
VGBI BB AR 2 K B, RE RO BRI 5 A8, 1L, 12, 13.... 2 R s AN B 2R i — ok i, 101,
112, M3..... 500 5 R BB R A e, I 5 o SRR e KA . e /MBI, — R & —
VB A T PR, TORLR A TR S AR PR T 40 B B 10 o0 A e p 534 T 0 A o

TR (%) = (A TR+ FPRLEED x 100%
25. F, TR BEG IO

Fio 1 Fy, H A5 2 33845 Foy A Fy MFo 2018 R BAE RN FIE F, F1F3R18 F, 44K, St F, B4k
TR BRSO, FFEAT 2 IR, T LR A A O R

2.6. BURDHT

HedE 23 MR F SPSS 15.0 #14:(SPSS, Chicago, IL, USA)F1 Microsoft Excel 2013 #4458 ik
3. BRE S
3.1. ZFF KRG

2017 SR /e PG ATHE RS 86 K LTHGHE 86 Z M3 . Hh ki3 Fi, (FE 86/ LTEHE 86 F))
- 82 ki, 3R1S Fy, CT2HHE 86/1:F8 86 F))FP¥ 160 Fi.
3.2. RHRFEAHREHR

2017 FEAZEAEIG R K PIE 2P B AR, B E AT R ZMRE S, e | FEmT L, 1B, K
TN Fron Frp IEEZERZVER FEHEZER . FRMSFEARME, BREEESL, HRR2ZMHEREREER
WL R 2R, TR 86 BB HARMEHG, MkiHh 2 T HALM B . W75 86 MRS, 7ERIUFh
AN AT AT 160 cm. 7EHFRE B K MR IR R /R 20 150 em, XK HZEFTRAH, SEBUERAE 1122, Hri) it
RS 5 BIR; TET RS 86 S 24 Pl A5 AH [ R B

3.3. 22 F, EMEREYRIN

MR BRI, PSR AT LA =2 R (PR C ) A (4 SRR ) RN T
PER GBI TE) [5]0 ASSE8 BRI/ 2438 6 ARG 86 FITCTEIEHG 86 43 MR I A AT AN o227 (4]
Do M ZFHRIZM, TR IERZIH F b e AR Fry,, BRI ). 1E. REAFIEEA LR
PIHEFE 86 FIETE MR, WA RRILTWFRE 86 RITLTHEIR, 1R I ABGE F a0 1Y), Rk
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Table 1. The main agronomic traits of hybrids and parents (Lingshui Hainan, Apr. 2018)
=1 RAMEEARNERERZMIR(018.4 3RIFRK)

o Frii/em PRAEAL K /em Rit/em R %5 /em R ok # ZEIH Y%
T 86 148.07 8.30 22.62 0.80 0.40 141.00 134.00 95.04
Tt T 86 150.54 7.30 26.12 0.80 0.35 163.80 155.80 95.12
Fi, 149.42 14.20 22.64 0.80 0.35 141.80 131.00 92.38
Fip 149.19 12.70 23.76 0.80 0.35 148.60 142.00 95.56

Figure 1. The panicles of hybrids and parents. From light to right: Haidao86, F,, F,,, Awnless Haidao86
L M EHEFANFEELLR. NEER: B 86, Fin F,w TEIBFE 86

3.4. ZMERATEFTHIHRR

AT TR AEAE 86 KO Fron Frp B ERMFPRITS R TR ST, R A B A e M
k. WAE 86 At A, BRASFPRL AT, ERREEANE . W OB, T S — AN FPRL A
Bk, TR TAMERLE TR, SRS AR OB, Bl e NFPRLN, PR S MR
FABE S MR B B A S OBREAR L, R SRR R R P R, A
FPRLIOES IR, SRR TR N IZ S K, (Bl TR R B — BT 3~4 ANFPRL, B BT A —
Aol i B Tl A o R — ORORE b R4 TR AR U S I ) A A A N 4
RS E 2(2))-

ZHH Fran Fop BN T, Eﬂﬂﬁ%ﬁﬁﬂ*‘iﬁ% T HL A o0 AR T UOBRE S — R R T (R PR
A AR AR R 2 TE T2, TR TSR AR A R B PR A o2, (HHAR M 5 4o R oRA
EhE 86 & —EH, *W\ﬁ@m%ﬁﬁﬂ”ﬁﬁ*‘i%t&k S ANKPRLI T e, SRR R SO K K
BOE— e R T — A FPRCA 12, AR SR A IR A 2 (K 2(b)s ] 2(c))e ANVE R TR RZTH

TR, KT, (R BORE b ORI R A B OR T R R A
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Figure 2. The distribution characteristics of awns in hybrids and parents. (a) Haidao86; (b) F,; (c) Fy,. (Grains are arranged
according to their inserted order on the branches; I and II represent primary and secondary branches, respectively. 1, 2, 3
represent the order of secondary branches from top to bottom, Bars = 1 cm)

2. AR AEEAEN DTS, (2) 8FE86; (b)Fi; (¢) Frpo jE: EIRIFREAR—WIE, NEZZEARFITFH
MEBITHEEIRF; 1. I 5ARETRBAER RAE, 1. 2. 3RERIIIFBHEIRFLEZIT)Bars=1cm

IR EREBIERI KT, KRBT KL S LR 2 ALY TR o BT A0 AR Xof B AR i
M EETER, EERDS RSB, BHED A SBUMEEE, BB e im s —ae e, #5
e BSEERHIASAAIE AL, IRIE IS 2 BRI o4k, T N 58 B e i A 7 e[e]. X b Bkt
KRER 7 AT, W] I K B S UL AL R EE WD, BAE R R, oG

HREEE 2 B AL A Kb U S Tk S e _ESR PSR A R . HEAE 86 Fran Frp —IXBCHITEKE
IR R T BB ST R Fron Frp — JOBCBE A 20003 B S KT R ) PR,
YA TS E B AT T B RF b, —OREE R RLE AT 12 SRACHERG 86 S 2 FIAHLL, EFE 86 1Y
R, — OB . IR K 3 KT Fuas Frps 10 Fran Frp ZF IEEEARIT, MAREI—5L
PR UGB KR 12 A PR A% R

Table 2. The distribution characteristics of awns in hybrids and parents

2. AMRATEREND S
A /em — R K fom “UCH AR K/em PRI %
PRCURME Rl PE RAME RAE P RME RAE FE BB N K
17 86 0.2 8.8 4.48 0.2 8.8 5.52 0.1 8.2 3.58 100 100 100
Fia 0 49 0.83 0 49 1.48 0 29 0.41 74.5 95.7 60.7
Fup 0 5.3 0.99 0 5.3 1.79 0 44 0.47 70.8 95.9 54.7

FAh, KT A AR AT ST I AR R B R (R 3). W AT RLEANG G 86 Sk, BEE
TR EERIIE N, KoM AR RO h DA 2 AR D R, A RSN TSR] Flas Foy
V)€ 3 HH 53 A1 M 3 Bt 4 K P 98 o o o sk /D> R 3, 1T HLORGRS 0 PR S BE AR AL T 0~1 em 2 [A], LB
I3 AIEE] 67.01%H1 63.17%. 4G 86 HAFAHLL, KNS ATEEE .

DOI: 10.12677/br.2019.83030 226 JERZIEERTI


https://doi.org/10.12677/br.2019.83030

Table 3. The distribution probability of awn length on a panicle
3. F—REE LT KESRRE

TEHK B (om) K AR
o
0~1 1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9
HEFE 86 0.0563 0.0868 0.1286 0.1672 0.1254 0.1704 0.1527 0.0900 0.0225
Fia 0.6701 0.1946 0.0948 0.0321 0.0085 0 0 0 0
Fip 0.6317 0.1673 0.1121 0.0694 0.0160 0.0036 0 0 0

3.5. &# P, EMRB B RIR G 4R

Fefh Py BEORMEAR B BLMR 0 8, S0 3 AR AR, TPt RAUETE R, HAAREE s 4 pors.
Horn Fo, L5001 476 %, 2728, TR RLATCTEAY 73 0000 122, 242 R 112 #k: Fy, L4001 486 Bk, 21544,
TS RRTE TSR A3 500 111, 259 K1 116 Pk RYEEH/REEEE, 3 MR B RN 1:2:1, il
MG, —F PAEBART 0.05, HRFFEFUAD B LR 4), ULBHHERS 86 ToHIMIRAZ 1 X ERA1 SE R #241

Table 4. The genetic analysis of F, population
4. F BHRE o

oy ST R AR L T R AR EL To s BUAB R EL SRR x* (1:2:1) P
Foa 122 242 112 476 0.56 0.70~0.80
Fap 111 259 116 486 2.21 0.30~0.50
4. it

4.1. NERRIMEIETE 86 HIEIR

IKFERAE MBI AR, FRONFNIS(BRAEAR), A LEAE AP ald i A AP b JiKE AR T B “ 27 (awn)o 7
SR AR AR BV 7], TEC A 20 Z2NEFAEREM A, BRPCKIES 2EFE(Oryza meyeriana Baill.).
WKLY 2E R (O. granulate Nees et Arn. ex Watt) FIAR SR P A= FE(O. schlechteri Pilger)/MBA T8, T2 R] LAB)
IESEFFIRE, A TRFIERE, R ERIEREMZR9] [10] [11] [12]. MERKRIEREH S
WU SRR A ARIMEAR, 225 NS R IR I UK, IAE 40K 22 B B Ag A2 ot A [ 12] [13] [14].
WGFE 86 IR HESe A e BRI, H THAE 86 HAARKIT:, SEFAERMERMLL, BrLUR 2 2# 0 i
4 86 J& TR A FERAL . (F@ R A TE I 2258 5258 S P FE R I, oK FEym AR sE i al, (AR R
BRI ML . 150, W 86 15 2 AR M Bl (1A 1 2 58 H A tH IR B 4228 PAETE ) AR R L 5
HRACHTJE A TARAT A B 45 S AL BERIPT IR R 4552, M HAAM ER T E, U 86 JRiifmksy,
M HARIFERE, X 58510 7K RS E 85 F02 — 301 . Song S5 [5 0 1 70 A M A 2E4T V41
GEiTIT R I, A R GR S RE U R (1) 40 A 0 S 3 H I K B 1A 9 0 4 A7 R B ek R B, TR BT
A JE AR I B A A FE S 0, Ax AT R /D AR 22 B AR/ D i AR A . AHIT 9T R iR 86 TE KB
At 230 H 5 R 458 JE AAH [F] AR, BE b HE DA 86 nIRe RIS FE S AR A AR F At K
HHHEACTE B AT B AR AR M S RIS FE 2R A . X ] D I 7y AR ) 2 S SR DR 2E 0 7 55 7 92 o ABGHIE

4.2. KFEERIRXMR
IKFETE AR R I %, P2 A BE RIAE 12 SR et fk BARA 70 A [15], 1) B R RS A7 AE HAR LR
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[16][17]. PAEBFFEH, BT AMEARA S TA RS . Chao (RIETY) [18]@ A 2 mAh 5 JGT"
AN RAE R, FyONETE, B, AT LA AR, BEIE T, REAATE. AR, X Pk
FA A B LU 12:1:2:1. Kuang (CEAHRE)SE[ 19196 T2 5 Mo sg 4 & G — HABREAR I L), Fy
BIRATS, A F, I 9:7, 15:1 A1 3:1 =ZFAER 3 B b . HAdat b, 38 I 9:6:1 A1 63:1 143 B LU
[20] 33K 70 43 Tt A 42 1) 12 1) 35 DR Ak 22 1 LR DR 2 (R A7-7E 52 2% 0 AH LA

BN [2 1175 B A 8 5 3B i 2 A8 Ja AR M MR B AL VR I 70 b R, KB AR SR s 1 2 F Fy
ROBFARMIR, £ F, I oA A E. F, PAET(E ST GO0 5
bz, A DU REF AR AA ) 1 NG, R E A 15:1, FANAR £ AR ROARR 4 MAS,
JERA B LI 13:3, RIGREF Fy PRI B AT & 2 WP RIS AL AR, | REFA RN 2 WL R e R
PE, REWERGRIN 2 X BRAZE R BAE . AW R ILERE 86 5ETE1HE 86 Fy BffhH, A7iAl,
TR 3 PSR 4 B LG 0 A0 1:2:1, W ok A es BRI T2 A — e A v e 28, Lol 3:1.
YLV 86 TERIMEAR B 1 XA AR R AR, AR AT RN

Wb B EIR, RIS T MR 2 2, i HA LSRR T el A7 e 2 280 . FetEE RS,
P N A . ML R, FELAPRLE TS 5 2 BB AR e, Line |, R ik
o JE S AR T B3 LA A R 3 IR R R T 25 M RIS [, IR TE 58 S 1 3B A% 1 R A P RO D PR
HEE o

1t Kinoshito F(199)FIKFEIEBE I, KT MEEEG 44, B Anl~And. Ho Anl LT3 4 Guta
b, 5 d-Il (5 452 B EURAR-28 JRA)FLRIEB LR 5.4%. An2 AL T26 5 sFgtfk b, 5 gl-1 BEA
RSB N 33%. An3 ML TH 3 Yk b, 5 be-1 (MEZE-D)RERIEB T HEN 38%. And AL T4 8
Gk, 5 TR7-8b HIEB TR N 5.0%. RALIES[22]1F] FH/KFE DH BRI T A5 444 M7 S 7K
FEoy TSRS, KR4 1962 M. T id DH ik & FESi B, e 7 —EEK
Jii MR A B MR JE DR R AL, P S AN SRR An-5 5 An-10, 00060 T 55 5 4658 10 A 4etafk L.
AR, BHIFN RgE— 0 5 B — 8 5K AF T MR DG I B Y], A7 S DR 9 s D) e b . Kubo 55[23].
Cai %[24]. Matsushita Z£[25]F1 Thomson %5 [26 | F|H A FMEEAL T 18 NMETEAHKH QTL, /-4 T /KR
BREE 2 S YLk AN T AT Yetafk b 2013 4E Luo Z5[27 |\l BT AERGH 0 8 7 — MK TR An-1, X
IKFEHEE — R B P 2R R . 2015 48 Hua S8[281H1 Gu 5529170 5l sk 1 MK [l ——LABA1
A An-2. 2016 4 Jin ZE[30] NP ARG R 43 B — MR R GAD1 . 2018 S48 PAF[31 e AL A1 el 7
TR GAD1-2, N GAD1-2 5 GAD1 RZEA L o AT CURIE R 70 A F AN 8% 1 5 22 = K I d
R LA P F A5 2 R AR B Ak B 3 2R 55 0 AT 20 DR (6 R s B 1 v, R L AR F 9 v R B0
(1S5RS 86 1 ALTY 5 — BN TET5 S AR PR U] RE 5E N 2% 2 Hh i (60 F ve BEAH OGS IR . J5 SRAFF T LA F, B
AT RN TC TS R R ), eI ik R 20 5 B A ot P 752 s o A e B A DG A

5. &hig

AHE T A VR A ACIRAT TS 86 S IO vt RARMH I L AZ TR A, X 28 SR A B B ZRAR
TR ROEAT T VRAIECRL, JEI Ry PEIRER LK By AR S B IEOL, A 7t . 45 RR Ik
T RORAAE L EAR ZVEIR BT R 22 s AT MRIRRILE, 948 86 et ll, 1y 1k R S A M R DL N 0
A HARE RIS R, A —E R TE . F, BEA Bt i T R A
T3 AR, MR SRAFA B 1:2:1 3. YIRS 86 ToIUMIR 1 iz % m], HONAE4
A, WHFCEE RO KRG TR (€ L Se BRI ThBE 0 T SO SRt s[RI JE 12194 86 /2 i Eh A TE 17K
T AL & IR
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