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Abstract

Rice is the main food crop in China and plays an important role in food security. The breeding of
new rice varieties with high-quality and high-yield is of great significance to social stability and
economic development. In the previous study, several elite diploid rice lines with excellent agro-
nomic traits were obtained by anther culture from polyploid rice lines. In order to master the
grain quality of the reverted diploid in detail, analyze its application prospects, and provide ref-
erences for its genetic improvement, the indexes of processing quality, exterior quality, cooking
and eating quality of fifteen elite reverted diploid rice lines were measured and analyzed in this
study. For processing quality, there was little difference on brown rice rate and milled rice rate of
the 15 materials. The brown rice rate was close to 80%, and the milled rice rate was about 70%.
However, the head rice rate had great difference among the 15 materials, the highest was 68.2%,
and the lowest was only 42.2%. For exterior quality, the grain length of the 15 materials was more
than 6 mm except for WH20ST218, and the longest grain could reach 6.8 mm; length-width ratios
were more than 3.0 except for WH20ST218, and the maximum was 3.3; the chalkiness rate and
chalkiness degree of different materials varied greatly, but they all performed well. Among them,
the minimum and maximum chalkiness rates were 9% and 25%, respectively. The minimum and
maximum chalkiness degrees were 2.5% and 8.1%, respectively. Because both the chalkiness rate
and chalkiness degree were low, the transparency was grade 1 or 2. For cooking and eating quality,
all the 15 materials were low amylose content rice (about 14%). The minimum and maximum of
amylose contents were 13.5% and 15.4%, respectively. The 15 materials were all of the soft gel
consistency rice, and the gel consistency was about 75 mm. The minimum and maximum gel con-
sistencies were 65 mm and 89 mm, respectively. For alkali digestion value, 9 materials were grade
3 to 4, and 6 materials were grade 6 to 7. Base on all the indicators as well as the high-quality rice
evaluation standard (NY/T 593-2013), among the 15 materials, 2 were grade 2, 1 was grade 3, and
other materials were common rice.
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1. 51§

/K##H(Oryza sativa L.)s2 it 7t FLEAR AR 2 —, At A5l B AN U T, 324t 1k 25%
AR ET R[], TRZHORME LA REIL 76%(15E H AR E2 5 IOKIRM[2] [3]. AR Xy —
FIN D AR REKAE A, £ 2016 SE L FOKE Bk 2] T 7.41 {Lmi[4]. AL LML RE, Kigr &
HRE BT e EEA D AN, He— AR AR AR, L TR = R ROKAER ) IZ N[5, TR
K, BEEHSAEFACFIOE R, AMIAMEZESRSERKRER &, B KRER SRR I T s 2R,
b, KA 5 Al BRI SRR BT T A
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ZENNOK 2%

Z AT o SR A T R A AR [6] 0 2 A5 A I i DA A — i DL AR it =, xRt Ak
A= TIRIE R 7] 16 A5 I 2 M R 2 rp, = R G R SEAE DRt 2 B35
e . RIETF 1951 SR L AR E M, H—EiRENE, I8 EET 2 A AKEIKES %
AL e e, JUHARSS S 28 [ LR il 2 2 A AR R R R I [8] [9]. MR DU AIR 45 S S i 1] /5, %545 H
T 2001 AR H R 21 4 A N2 A5 AR E AL A B HERE ” 110 8 FoB SR [10] - 7E1% 5K % (148 5
Ik E 2 A 2R 7 2484 58 T (Polyploid meiosis stability, PMeS) fh 5, 588 1 £ 54 K R 45 92
I B . PMeS fh RAMY [ B 4552 TIE 70%, 1 HE A 15K 4E 52 2 5 AARIRE SORER St B ) 2 Fh B
HAT 75% UL [ m 45 523 (9] SR AIE BH Iz 2% 4 38 A2 A5 AR AR 45 4 () S R 22 5 M4 2 3R A5 s e A B K A
BRI — &AL .

AR DL PMeS i RIX — R DA EERY, T 20 4Rk CLAIHIEE E 5000 &6 £ 5 A K FER R
Horoks PMeS i R (745 59) 5 9311-4x (R4S 45 5, FIHMRAREASH AW EIRG T BA Mg LR e
9311-4x JT IR A (fRIFR PMeS I R) [11]. IR R SRR IE NIRRT Aok T H SR 1
BRETE, ATAR ARG IR TR IR R PMeS IESEEEH R EIE AR R 2. N
AR [0 AR RRBUIRAL, AAr H R AT, oA RIS, AW LAH A 15 ML R 5]
B EERGSR MR, RTINS RS, BRRER), AN R K. Bk,
L. B, AREMERSR(ESE S E. R, WHE) SRt e, B35 HK R
AR
2. M55
2.1. EYHHR

T 25 AR A7) 248 5 P (Polyploid Meiosis Stability, PMeS) i & 5 9311-4x 2435 5, A BB R 28
AR E AT PMeS ITZFFER R, X PMeS i 25 3L K RIE ik 16 25 55 98 3045 16 MR 2RI Rl 2 6%
(N

22. MRFESHERES

2020 4F44 15 ANEIE ARG R AE T EOCRH R . R AR WGR, T R E =N A BL A
HEf A e, RBRmEE. R, BE, A, SEERAY, B RmFaiEAMET 99.0%. AIRIE
Rr Il AR, A AT AR IR o 7 ZELE R KA B S A I SE 50 = IRE — L e A, AR
HI7K 5> B8N 13% + 1%, & /K& H)IE R HE GB 3523.

2.3. Hmam

DA 15 1 Z A5 AR AR R 1B A5 i il ROAPRL, S N T BT CRE K 2, KoK E . B KE), S0
mR R KPELL, EERER, LORE, AR, ZEMERST(EREN SR, R, WHE)S
FRFRHEAT I o

TN SRR 78 38 AN R R K AU R S RLR L BT BRSO E T VES % NYIT
83-2017. A1Vt o TR AN B8 LG BRI e 7R X 100 AL EERE K, A bR = RO &4 — BRI B
FUENE, BAH mm, SRECEEN 0.1 mm, ARUKICTEFTARIEAE . REK K B I HURERE K 194 i [A] F) K
PRES: 50 B RS K f B AL PR S o AR SRIBORS KA AN 5 BE )~ 35018, FH R A FORRKFELE: K
bl = KEEPIE (mm)/ T8 BEF I E (mm) . SELER ARl SE R, KHE NY/T 593-2013 Frif[12]F AT 8K
it 0 S R E
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3. ZBRESH
3.1 IR

REOK 2 KB ARE RS K F R AT RN T R AP IR I 2 B4R AR, ROKZR | R KSR AR RS R 2 i,
JUJ 2 BAE K 0 i PR R, JCHR B K 3 ROK T e R s i £ B R . Bk 1 WA, 15
AR A AR i R RO I 0 T o R AR R IR, e PRER AR B TR FORARE (SR EL 1), B
WH20ST212, WH20ST213 /M H AR BORS K ZR W HA 2] 70 FUR bR (=2 L 1) (5 1),

Table 1. Processing quality of the materials

F 1. 15 MR T&RR

RS HEK 1% FEAK 1% BERKERI%
WH20ST212 77.27 69.46 42.23
WH20ST213 77.04 70.15 47.99
WH20ST216 79.04 70.85 67.23
WH20ST218 78.04 69.65 65.75
WH20ST222 79.00 69.46 65.36
WH20ST223 78.96 70.42 63.17
WH20ST224 78.58 70.35 63.80
WH20ST229 78.31 69.96 63.04
WH20ST235 79.19 70.42 68.24
WH20ST236 79.38 70.92 67.66
WH20ST239 78.58 69.85 62.09
WH20ST240 79.12 71.50 57.92
WH20ST254 77.73 69.65 58.58
WH20ST255 78.58 70.81 66.35
WH20ST258 78.42 70.42 65.99

Figure 1. Brown rice of three lines (From left to right are WH20ST216, 222, 235)
E 1 =M mERERNEERAORA WH20ST216. 222, 235)

3.2. Sd R

15 2 AEROKFEIL R 1B = A5 i R AR KIS B 1) T4 2, BEUORTE B AR AU i 5
BIRIET . MK, #)E T KRB > 6.5 mm)si ki (ki 5.6 mm~6.5 mm)lik, 58 L #)
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ZENNOK 2%

Mt 2.8, FEIAREWMARIER 1 Hak 2 %K.

T EREAE B RE RE R A LA SR, T S B R OK AL, AZ GRS S . PORRER
thgs, PEE SRR IO L. 28N SR [13] [14], I DASE R ZR RS2 1 R AR A . H 3 2 AT,
AHFFH 15 i RAEEE RCRIICT 30%, AR FORPRHE, 52 WH20ST216. WH20ST218
I PR ) R 9%AT 10%, 35 B — 20 A0 i K bR AE . 15 5 & 1R 5 AN % (WH20ST212. WH20ST223.
WH20ST240. WH20ST254 HI WH20ST258)4, AL LA F] | 20(<3.0%) B = 2(<5.0%)
PEBUK bR #E[12].

Table 2. Exterior quality of the materials
= 2. 15 3R SN R R

ek KK /mm Kt R/ % T 1% BRI
WH20ST212 6.6 3.3 23 6.1 2
WH20ST213 6.8 33 13 2.9 2
WH20ST216 6.2 3.2 9 2.5 1
WH20ST218 5.9 2.8 10 43 2
WH20ST222 6.2 3.3 13 3.0 2
WH20ST223 6.3 3.1 19 51 1
WH20ST224 6.3 3.1 15 3.6 1
WH20ST229 6.3 3.2 15 3.5 2
WH20ST235 6.0 3.0 17 4.8 1
WH20ST236 6.0 3.1 14 4.5 1
WH20ST239 6.4 3.2 18 4.8 2
WH20ST240 6.6 3.1 25 8.1 2
WH20ST254 6.2 3.1 23 6.9 1
WH20ST255 6.4 3.2 13 4.6 1
WH20ST258 6.7 3.1 22 5.9 1

33. BREMAKER

FLAEVER S JROHR BEFIBRE (2 A B ARG K 2R W R M R AR . ROK R e 80 v 40 D BLBE Ve B A
SCHEVER P o ELREVERD B B 1) 155 PR 1 /DN S WA T P 1) v (T S s HE L 1 I P [ 13] o [T
R R B VSR 1) A s 2R R R i K . AR 3 AT UL, 15 AR R TR B E M Ak, BB
oA 4%, /) 13.48%, K 15.43%; 353k B — AR UK AR E .

FREHA FEE (1 R /IR B R FEOKAE AR PT B FH IR S SRR B o AR K AR AE 0 B i iR Bl i 1 E
ML, PR ICHBE R A N = AN, RIRERCHRE : SR RE /N T 40 mm: A RAREE : SR RE 41~60 mm:;
PORHAE: RRKERT 61 mm. BEHERK, FRCKETKI . fE 3970, 15 ik E T
IRHAEERG K, HZA4E 75 mm £47, /s 65 mm, ARk 89 mm; AR K AR

WAL P A2 FRAE K VE Ky FORLAE 7K 32 FA7 A AN BTl B I AL, XOCHT S0 30 S 7 R B R A o — A
AR WO Ak T A ) s AR A 3 58 i AR, R AR B RAER [15] o BIIALIR B 20 o = b AbIR B O
T 74°C). R (70°C~74°C) RHIHLIRE(CNT 70°C), 2% RFRTHAE 1~3 9 4~5 . 6~7 2.
H%e 3 0TI, 15 Rk 6 A kLN 6~7 2%, B EMECKARE, 740 9 A kN 3~4 2.
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Table 3. Cooking quality of the materials
= 3. 15 IR ERE M B IR R R

oL TR FLEEE R S % JEAH FE /mm i L/ 28
WH20ST212 13.48 75 6.2
WH20ST213 14.21 77 6.3
WH20ST216 15.43 65 6.0
WH20ST218 14.69 75 33
WH20ST222 14.73 75 6.2
WH20ST223 14.04 77 33
WH20ST224 14.63 77 3.3
WH20ST229 13.76 89 3.3
WH20ST235 14.83 65 6.6
WH20ST236 14.68 65 3.5
WH20ST239 14.85 68 3.3
WH20ST240 14.48 73 3.3
WH20ST254 13.72 75 3.3
WH20ST255 14.89 75 3.3
WH20ST258 14.57 75 6.6

3.4. KRERFLFH

ZEEFTARIFERR, HHE NY/T 593-2013 (& MM S D) MO KRR E[12], 15 thdt ki
2 1 AP EHWH20ST216 F1 WH20ST222)ik 2 T —ZRAR FUR bR #E, 1 A RH(WH20ST235)i5 2| T = AL i
KEbruE, Hoth 12 3 FHR o K .

4. NS

IKFESEARAFHG R IR, BB VB L 1 42 58 K FE A 5T AR B K0, D e 2 i 7K
FEr= AR, RGBS, BREIARRO A IRIE SR LRI S, DA AT AR T RE K
iRk ZAAMOKTEEMIE KRG E R ERe, HILEE & TR EK RIS R &, B+ 5 e R,
MBI E, EE i R R G L%, BRI A N A R 1 B B S [10]. Ak, A
RN AR T BB AR B R IR E R, X T ASEIE =1 PMeS & R 2@l 2
SE 11 Sl e R 1 = S 1 I 0 7 B 1| Pl U R @ a5 e S = RS v e oot ) 1

A, ARHE TR FER AR R A e B 2, A e AR A A RN RO AR A, AL R BRI s A R R
JURHBTE—HD. XIS, DU A5 A 7K R P30 Tk 16 24 55 77 B E SR 1] 5215 30 1) A PR /K R [ RE i A R R RRE
TR Ry, B Z RIS, R 25 5 3R A3 L 2 R R AR 2 MR 0 i

AW FE LA A5 R 7K ARG PMeS 3t 45 2k [H] 2R B I 18 24 855 72 3119 1 15 040 B [ A5 4 2 b Rk 5 3
K. fEM TR E T, 15 AN RBEARIMARELF, HARORRHE R TR (S HELL L), B
WH20ST212, WH20ST213 4P H AR AR ERS K 2 WAL 2 1O OKbR (= R ELLL F) o LE SN 5 7 T
ARG A AR AU it BT 35 R LT R, R TR (KL > 6.5 mm)al Rz (KL K 5.6
mm~6.5 mmyHlK, K58 LA 2.8; 3% IR EA R 1 ek 2 2 15 N5 R MR RR KT 30%,
RERFOKRARHE: BR 5 AR, HARMESE A EEIER] T (<3.0%) 3 = Z(<5.0%) LUK bR
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fea

oK

FEAZIRTT T, 15 AR & TR ELREVE M R K AT R A FE R K, X N J7 T T i 31— 2 A
JUKbRAE: BRIEAE T, 6 AR 6~7 9, IEBIOLFUKARAE, TAI 9 APk N 3~4 9%, UL ZH
BSR40 52 2 1 HH (A B S T FRAIS,  XOA A TG AR AL S RIE B 707 ). BARRE, 2 i
MBHER] T ZGARBOKARE, 1M RHAR] T = ZRFORARAE, Fofth 12 b4 R e oK . H At 5 e 7
KAEFE LR R ERIABAEE TS, W1 WH20ST229 (1A B2 2 89 mm, WH20ST213 ) 2 R Z F1 22 1 i
53 AR 13%F1 2.9%, XL AFRL AT AR R AR ILAR A R 25, BORAH G T . BIF LGS RULH, ARSE
56 2 A AROK R R 5] B AR ORIy, 1 ELIR B TORARAE I & R P o5 Ll e, B R A7
MR AT A AR AN R R B AR br i ol PIA SR AT O RO S99k, BI04 A AE
—ERRE AL T LA ASAK RGN IR AR B A5 KRG 5T dh A 00 & AR S R AT AT 6

E&WE

ARFFH: 1) Wb = AR LRI H (2020BBA032); 2) EN AL & LI E . 3)E XK
H SRR #3410 H (31571639) % B«
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