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Abstract ; The functional quality of weedy rice was studied using 41 representative weedy rice germplasm ac-
cessions in Ningxia, P. R. China. The results showed that the contents of flavonoids, vitamin B, ,iron,zinc, and se-
lenium in weedy rice were highly variable , with the coefficient variation of >13% . The contents of flavonoids,
vitamin B, were lower than the selection. In contrast to the landraces and modern varieties, no significant differ-
ence iron, zinc, and selenium was observed in weedy rice, while the vitamin B, was significantly higher.
Through comprehensive analysis of functional quality traits, nine weedy rice accessions with elite traits were i-
dentified , and these resources might be useful in breeding for super-quality rice and broadening the rice gene
pool in Ningxia.
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Table 1 The materials used in the study
kS AR FETRAMR R S et FERAMAR
Material code Source Major phenotypic trait Material code Source Major phenotypic trait
2016WR-1 Tk et ST L f SRR || 2016WR-17 - s BT A R @ ORIk
2016 WR-2 KT ot BireH G 4 HhyEkL || 2016WR-18 RE& FAE P A R AL R AL
2016WR-3 KT Jett FSTFF A A BYERL || 2016WR-19 e s FeTATE A R A STk
2016WR-4 1 ot B R LT Gk || 2016 WR-20 RE Jott B A L@ SR
2016 WR-5 gl Jott BioeH A A WS YRR || 2016 WR-21 RIE Jort A E e MA@ STk
2016 WR-6 KT Tt B e Fokae SR || 2016 WR-22 ey ot FUTHTE A ML STk
2016 WR-7 Gl ot FoH A MR E GYERL || 2016WR-23 e ot T E A R @ TR
2016WR-8 R Jott FSEHEE AL L@ SR || 2016WR-24 ey PR Gt = G S ZAR G 3 A
2016 WR-9 B ot B @ P4 BhYERL || 2016WR-25 e [P TR Gt RS EAR N A
2016WR-10 B Jort: B G R G Sk || 2016WR-26 ey ot FTATE G FhLLE STk
2016 WR-11 B M BT O R A S AL || 2016 WR-27 g Jort B A L BTk
2016WR-12 B BiTs SRR R R A BYERL || 2016WR-28 G AR 1P RS T R N ) EAR B2 1A
2016WR-13 T ik S PTG MR E G SYERL || 2016WR-29 ey (B FSEAT R Rl 2L 5 Pk
2016 WR-14 RIS it TR A A E SR || 2016 WR-30 B Jort T R @ STk
2016 WR-15 ey T SRR B4 ORISR || 2016 WR-31 % Jott BT A P A A STk
2016 WR-16 LA i BERE Rh Lt SR || 2016 WR-32 R Jott BTG M E G STk
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r1(4)
FELR 5 He 5 FEERBMR FEHR 5 S FERMAR
Material code Source Major phenotypic trait Material code Source Major phenotypic trait
2016WR-33 B Kt FioeH e fEae ByEkl || 2016WR-40 = s BT A R STk
2016WR-34 T e Kt FUOEHEE Mok A e SR || 2016 WR-41 Gl L ERSE it o o S A E AR % A
2016 WR-35 HE R BTEATE G LG AR || RN | Jott BT A PR LA Rk
2016 WR-36 Tk R BUTAT R R PiNE) 2 T e Jott BT E A P A Rk
RREETOR KA

2016 WR-37 ey Jott AT AL PR LI BERL || TR 41 5 KT Jott BT A P O Rk
2016WR-38 KT ot FioeHE e MEA A GYEk || THI43 5 KT Jorts BT E R A Rk
2016WR-39 CANEl RN TN NN EARGN 32

TR A X B AR TR GO UR AR 5 S IR T AR A R

Weed ricewere collected in the whole district of Ningxia,the material number is equivalent to the material name

1.2 REHZE

FIHT AFS-2201 JEUF2 G 75 42 F1 ]
Inductively Coupled Plasma Spectrometer ( Model 8440,
Labtam, Australia ) & £k FE07 BT 2 % & FIFH HP
FERBAHETENE B E4EA: 2 55, %] GB5009. 93-
2017 RoFEIIAE B AR e, DL b I 2 R K
1.3 ZitHHh

K] SAS GEitH iR At AT EUE A

2 FHRE5HMH

ZEBREMMNELESSE

1€ 2 1T D0, % R 110 98 i AN 4 R & AP A
BMKAR S, Hop4e g R B, & B4 F7E 0.023 ~
0.399 mg/100 g, 7% 5 R EIK 76. 00% ; B A 5 R
BRZ(61.55% ) ,FH{E N 0.51 ¢/100 g; 4R
B, 78 SR FE /1N (0. 027 ~0. 040 mg/100 g) , 748

2.1

SFRECH 9. 68% , B A AN 7] €A oK 1Y) B R A 2
AR R A ZORM B A A RS R R,
R RFrHX,
2.2 ZREENHMETESE

3G TSRARERNMETTR T ®, ME
JCEB S RAETAE 7. 510 ~79. 400 mg/kg Z[A], F
PIE M 16.19 meg/kg; Wi TR &2 7 REH
24.61% ,7F S5 HE M 0. 038 ~0. 114 mg/kg, 28 5+ 5
RN TR MBE TR Z W R G
BRI/, T 13.10% , 20K Ek B S R S
a5 S R R TR & S ] e
R B AT R & AR S B KT FOK, FR IR
BE ATCER & A8 SR EE 3008 1077 ~18. 11 mg/kg
12. 18 ~ 20. 82 mg/kg.0. 0496 ~ 0.0679 mg/kg, W]
WZKH 41 (22 FAE R DI Re Ml Do R & Ak
AR SRR AR ST R BUHE 13% DL L

2 ZFEBWWEMMELEZSE
Table 2 The contents of flavonoids and vitamins in weedy rice
At ¥MH b2 RRME R/ME A5 R A% )
Variables Mean SD Max. Min. cv
5 (g/100 g) Flavone 0.510 0.31 1. 360 0. 240 61.55
YiE & B, (mg/100 g) VB, 0. 145 0.11 0.399 0.023 76. 00
4t % B, (mg/100 g) VB, 0. 032 0 0. 040 0. 027 9.68
x3 ZEBNRHETLEESE
Table 3 Trace elements in weedy rice
A ¥E Frif 2 ISPN] R/ ME R %)
Variables Mean SD Max Min. cv
B (mg/kg) Tron 16.19 11. 66 79. 400 7.510 72.01
¥ (mg/kg) Zine 17.58 2.30 21. 400 12. 180 13.10
i ( mg/kg) Selenium 0.07 0.02 0.114 0.038 24. 61
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The content of iron and zinc
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Fig.1 The contents of iron and zinc in weedy rice,local varieties and breeding lines
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Fig.2 The contents of trace elements in weedy rice,local varieties and breeding lines

XIS FRFN B 4E2E R B MR B, &
HEAT T (B 2) 2 FER T B 55 0. 51 ¢/100 g,
T T M T S Rl INBE B RS (0. 24 ¢/100 g) |, AR Tt
THHECRAR(1.10 g/100 g) 5 S HEH A A ELEL, 2R
TR 41 5 (1.19 ¢/100 g) FITHE 43 5(0.78 o/
100 ) BRI & &, ZFER4EA R B P& RN
0. 145 mg/100 g, fm T H J5 it el /NBEAR A8 (0. 061 mg/
100 g) , MR T+ B KRS (0. 373 mg/100 ) 55
VEH w A LR, BT TR 41 (0. 274 mg/100 g)
FITHE 43 5 (0.257 mg/100 g) & i, Ze B fe 4
HE B, & ESEY M 0,032 mg/100 g, 35 T 47
F1(0. 026 mg/100 g) FIEF b i (0. 027 mg/100 g)

GEIRFW M ERE R B S R i R B, R T
WEH R (AR A R B, & SRS T
PR RIEE AP,
2.4 RBREEBEREGIE

A1 SR TR e T 9 Myt SR
(Pherk)  GERn R 4, it 5T E YT
b EL AR, S 2 R W TR Ak B AT B 2 A
EB MYgEAEE B, S R¥YE G, e
2016WR-6 1 2016 WR-9 A&k L& & i & T 77
HCME T SRR (TR 41 5 T 43 5) ;2016 WR-
2 2016WR-3 H1 2016WR-5 AL E S BN T ik
H &b Fb; 2016WR-2, 2016WR-3, 2016WR-5.
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2016 WR-6 F12016WR-9 AU TR Srimdd i, il TXTHE S AR, 484 K B, S HEA 07 = 1) 2 5l &

0. 114 mg/kg;2016WR-30,2016WR-32 Fil 2016 WR-33
B 2R B, A, HARER B, S

2016WR-5 2016 WR-33 F1 2016 WR-9, & & 1H 73 % M
0. 040 mg/100 g.0. 038 mg/100 g.0.036 mg/100 g,

*4 HIEHHFREBRRER

Table 4 The germplasm with elite traits in weedy rice
FHEL5 % (mg/kg) B (mg/kg) i ( mg/kg) i (/100 g) LR B, 4R B,
Material code Iron Zinc Selenium Flavone (mg/100 g) VB, (mg/100 g) VB,
2016WR-2 19. 00 20. 90 0. 095 0.35 0. 068 0.030
2016 WR-3 11. 90 21.40 0. 100 0.31 0.135 0. 027
2016 WR-5 12.90 20. 60 0.114 0.24 0.116 0. 040
2016WR-6 49.20 19. 10 0.101 0.26 0.108 0. 034
2016WR-9 79. 40 18. 80 0. 095 0.27 0.133 0. 036
2016 WR-21 21.34 12. 60 0. 051 0.31 0. 079 0. 034
2016 WR-30 10. 28 16. 08 0. 062 0.96 0. 376 0.031
2016 WR-32 10. 56 16.15 0. 058 0.96 0.348 0. 032
2016 WR-33 9.75 16. 84 0. 0732 1.36 0. 399 0.038
THE 43 5 8.70 17.90 0. 0929 1.19 0.274 0.029
THE41 5 27.30 16.20 0. 0603 0.78 0.257 0. 026
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0.5 ~3 A KR—8, FRJFEINA M7, —J7 12
T REAKRE A T R D B R K A A
TE T AL AR RS IR b BB 5 o5 — 7 TR AT
FELE A 2R RS KB 0 R KR LK | (HAB A7 A2 3R 7
FOK SR LL A ROR D RERY dh B HL A, 20K Y B R

2 B, i SR E T Hb O AR T SR, B T 4R
HFE B, e NRVE Z 5B 0 41 4, B ik &
AR HEA K TR, Bl = w5 AT 5] A 8 B A RS
NI ERGE A R B =0, T 2 R A AR R B,
i e X A TR R R AR BT T DL S g
FEAR ™= S I FE &

it 5T R Yk E R DL SR R,
MAl SR AE i T 9 LSRR,
PEIRAER PE G R 4EA: R B M4EAE R B, YY)
e, Hi 2016 WR-9 4k % 5 (79. 40 mg/kg) HH i
o TR R AEIE T s HOKAE A R OUKS 3 5,
HORE KA i A 52,20 me/kg'™ L HT G TT I G
e 2% B IR 5 R i SRR, R AR K 1Y 2
REPE D7 T HA TR KA A, 4 I3 W R Xt 7 5 4k
T o A A R o B BT 0 B 7 3 R A
205 DRePELF AR, B AE AT TRV IR &
2 IR B SR A 1 O U AR

S % 3 Hk

(1] JAF, BsR 10, B A% S 4. o E L S A Al V. dbat.
Al H R, 1997 01-3

R, SRR E R BORBL . Hh EREK 2006 (1) 1 1-4
i dE ATEE  EH AR, REKE 3% T R I R RS T R A, B
fegel B 2005 (12) :94-95

FARERS. TR MR RIS 59T & hEIAEK ,2003(5) «3-5
INT TG, BRI, JT R TR BUK AE A 5T B A R R



6 1] (73

46 - 7 B AR R R DT AL i R PR 0B

1105

[11]

[12]

[13]

[14]

[15]

[16]

. EfOlFBHE 2007 ,40(3) :433-439

Ye X D, Al-Babili S,Kléti A,Zhang J, Lucca P, Beyer P. Engi-
neering the provitaminA ( B-carotene ) biosynthetic pathway into
( carotenoid-free) rice endosperm . Science, 2000, 287 (5451 ) :
303-305

Su N, Wan X Y, Zhai H Q, Wan J M. Progress and prospect of
functional rice researches. Agricultural Sciences in China,2008 ,
7(1):1-9

BERAR BT, S0 e 5, B A, T Re MRS R B9 T ag AR R =
Hi 3. 4= i T.,2009(3) :8-9

B, SR, BRAE WK, B AR BT e 5 & kK AR 1Y
WHTEHERE. TP 2741 ,2008,20(9) :22-26

Sk, DU, TR, TOE, NG T WY BRAE P, e A
AL 1S R A R M T o Al 35 92 A6 L AN M IR T T AR
ARlk 244 ,2010,37(7) :160-162

IR IRNTE XA R, R DU, T2 22— R
TR R B T AR AR 2004 (5) :67-68

XUR B VTR XIS, RImE 2% 5K SO, £ W], Brse i, 1%
TOTRR. BEIMOKF W025 BEKRRKE v- 25 TR & #72%
TRRGAIFSE . VEH2441% ,2005 ,31(10) ;23-28

B, DI, X =, 2R /N BRI, RS, RS FRRD
TEHT it ARl 25 S RO 8 7 5 8 . AR R R K, 2015,21(3)
75-76

AEAR L XBAR 2R S AR LT ROR B 1 S E SR
PRI, P ER,2014(2) :58-59

IhER P W e A, BERE R 1 5/ FHOK 1578 28384 A Fs K
FRHEBOK A 5 57 S KON OGP 43 BT AL 384 E I 2%
#2,2017,18(2) :186-192

BT ALHS S, B RS AP, & R R UL
ol it R HE L A e AR K D RE W0 25 1k 938 % 78 S g Al
K2 A ORBIEMT ,2013,39(2) 121125
BURL, WIVE I Wil o, TR PG , 0V S0 R . LR R

[18]
[19]

[20]

[22]
[23]
[24]

[25]

[30]

[31]

ST Z M 8] 56 R R0 HEE. FhF,2010,29(5) 1 1-4

T AL, R 55 . ZRFREAI T IR S A R SR A R, 2000,
35(5) :14-17

XUSEE I AT L VTR MR 7, AR R . 2% B R AT 9 ke
Fp 273 47,2014 ,30(21) :9-13

Mg ¥s i, ST A RN AR A T R P 2
FEREFIIE ) & SRRV PERIF 5T . A4 38 14 W5 W 2442, 2017, 18
(1):1-9

WRERHT , CAARE, T AR E I, PNR 8. FER 24 Rl 1Y
iR i IR IR % 2R PR A 9T . P K RS AL 22,2004 ,18(2) -
109-112

XA TR AR/NES BRI, A . A R T AR S A Y
A TEHLE. AR, 2015 ,42(1) ;138-144

XA, T R MR IR AR b 2 RS S 2RI LR 1 A0 4 45
#r. FEREK 2007 (2) :20-24

T, SR BRI . db oy 2 ORI IR & 2R R 25
7%, HEREHK 2007 (3) :5-7

Do, A, T3 IRIESE R, o E by 2 R R
ST T B R A B b E KRR L 2%, 2008, 22 (2)
215-218

XUpPdE  ZEoRF | v e, W B IR, Sk, S AR B AT
AR T B, T AR i e F A2 ,2010,17(12) :13-19
Wl FE RS, A, Mgl 2k 2B R e R
JAE AR B AT TR AR ,2010(3 ) :368-370

o BRSO, 4T BB AR DR 5. &Rl
2000,21(12) :139-140

TRt /N 2R AR . SRk LKA SRR TRk
R HAZERAEHLE A BT k. FhF,2006,25(5) :50-54
XUSFIR W25 LKA E TR T R R, iAol B
$,2008(5) :41-42

WA TR RS R, R T A BRI B4
Br. EFEK ,2003(5) :5-8





