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Differential characteristics of rice grain quality between weedy rice and
cultivated rice in Jiangsu province
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(Jiangsu Key Laboratory of Crop Genetics and Physiology/ Jiangsu Key Laboratory of Crop Cultivation and Physiology/Agricultural College of Yangzhou
University/ Jiangsu Co-Innovation Center for Modern Production Technology of Grain Crops, Yangzhou 225009, China)

Abstract: Weedy rice (Oryza sativa f. spontanea) and cultivated rice ( Oryza sativa L.) belong to the genus Oryza,
but the former is more and more harmful to the latter, and has become one of the three malignant weeds in rice fields around

the world. However, there are few studies on the quality differences between weedy rice and cultivated rice. Therefore, we

used 16 weedy rice experimental materials and 12

W #5 H 8. 2024-01-15

E ST E VLA BRI RIERR GH 50 ( BE2022424) 5 L7 A 4l
FHEL A ERUHHREET0 H [ CX(24)2008 ,CX(22) 1001 ] ; 7L
TR H ( BE2020319  BE2021336 BE2019377) ;5 tween weedy rice and cultivated rice, and determined the
KRB AR T H (CARS-01-28) 3 397 MH e G375 75 processing quality, appearance quality, nutritional quali-

cultivated rice experimental materials collected from

Jiangsu province to compare the quality differences be-

4230 E (135030250 ; TT a5 T30 H ty, cooking and eating quality, texture characteristics and
FEZE RN NS (2000~ ) , B, Ze8E WA, B+, 322N FKRE L pasting properties. The results showed that compared with
SRR AR AR FEESY . (E-mail ) 1969579614@ qq.com conventional indica rice, conventional japonica rice and

BIMEE B A, (E-mail) canzhao@ yzu.edu.cn hybrid rice, the amylose content of weedy rice increased
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significantly by 52.5%, 84.3% and 42.0% respectively (P<0.05), the protein content increased significantly by 57.5%,
38.8% and 76.3% respectively (P<0.05), and the taste value decreased significantly by 59.5%, 58.5% and 50.5% re-

spectively ( P<0.05). The texture characteristics of weedy rice varied greatly, and the hardness and elasticity were higher.

In addition to peak time and pasting temperature, the coefficients of variation of other pasting characteristics of weedy rice

ranged from 21.25% to 60.10%. The results of correlation analysis indicated that the taste value was significantly or ex-

tremely significantly positively correlated with head rice rate, grain length, length-width ratio, peak viscosity and disinte-

gration value, and significantly or extremely significantly negatively correlated with chalky grain rate, chalkiness, amylose

content, protein content, hardness, elasticity, viscosity, equilibrium value and setback value. Hardness was significantly

negatively correlated with disintegration value, but was significantly positively correlated with setback value. It can be seen

that the quality traits of weedy rice in Jiangsu province are rich in variation, the eating quality is poor, but the nutritional

quality is high, and it has great potential utilization value, which can provide a theoretical basis for the cultivation of high-

quality rice germplasm resources with high protein content.
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Table 1 Information of weedy rice used in this study

REHH g a0
RRLO1 LT X 119°38'E,33°10'N  2020-08-19
RRLO2 PNTAALAETT 119°37'E,32°28'N 2020-08-17
RRLO3 FHYL TP 119°41'E,31°56’'N  2020-08-19
RRLO4 T B T A X 118°16'E,33°58'N  2020-08-18
RRLO5 WM RIEX  119°42'E,31°26'N  2020-08-21
RRLO6 WK E  119°11'E,33°50'N  2020-08-17
RRLO7 WL AT X 119°07'E,34°21'N  2020-08-16
RRLOS THHEMX  120°12'E,31°41'N  2020-08-21
RRL09 NI IX 119°27'E,32°34'N  2020-08-20
RRLI0 TR X 120°06'E,31°03'N  2020-08-22
RRL11 WML 117°11'E,34°15'N 2020-08-15
RRLI2 EZEL et i 119°14'E,32°27'N  2020-08-21
RRLI3 L TR X 118°22'E,31°14'N  2020-08-19
RRL14 ERRTTEE A 120°05'E,33°49'N  2020-08-17
RRL15 BT AARE  120°08'E,32°01’'N  2020-08-19
RRLI16 WEZ T X 119°13'E,34°36'N  2020-08-21
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A5 T 2020 4FETE 4 M K 2 10 Sk 3 g 6 b
(32°19'N,119°31'E) #47, T ERA NI T RUKRY
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165. 26 mg/kg, WAL & HN 62. 54 mg/kg, HFIX
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4 650 kg/hm*) FIER L (it FH 54 300 kg/hm*) 7EF%
FATVE S — R MR, IR (AR 46%) 1%
FERE - JrBEAE : BEAE=4: 3 : 3 . it T A
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1.3 REHE
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1.3.2 F#sral 2 R Y E Stable Micro Sys-
tems 23 7] A P2 B TA-XT2i K4S A7 548 40 A

I RSk 2 BT KR, 345 s - it £k, AR 4
2T HRORR B RERE B B RN (25 A =
¥, FJH Measure force in compression {ﬂ'ﬂﬁﬁﬁiﬁ,ﬂ%
3 BRI R, F P75 R EB RSk, R4
FEHE 70%, JE 4 % 0.5 mm/s, T 2 R 30
mm/min, fili& 71 5 g, BN TG E A 500 N, T B

9
10 mm'! ]O
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¥ FH Microsoft Excel 2019 L#ﬁ?ﬁ}ﬁéﬁﬂ‘, *
SPSS 23.0 AT 85 Ir 22 5304 , R Origin 2021
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82.00% LA b myik g A RLA 1 0y, 95 S RRLOS, K
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ISP EURE K R 1Y (E R 68. 24% , Z2 5050 #1 K}
(IR K AE 68.00% LA I, (5 62.5%, KK RAE
72. 00% VA I iR g M BEA 2 107, S5 530 RRLOS
KK 2 72. 23% ) Fil RRL15 (K K20 73.34% ) .
HORE KR ALK IR FE 38, 06% ~ 64. 44% SE-HI{E N
55. 04% , HoH 8RGOk R AE 60. 00% LA I 19056 41 A4
A 505, 950 0 RRLOT(BKS K E N 60.30%) |
RRLO7 (BAE KN 61.96% ) RRLI1 ( BEHE K FE N
62.59%) .RRL13 (K5 K %K 64.44%) Fl RRL15
(RERE K AN 60.48% ) o R FARRE K FIKG K1
A S RN, Ay R 1. 58% 1 4. 29% | 1T RO kK
AR REEK IKF 13, 06%

F2 FERWINIRRIER

Table 2 Processing quality indices of weedy rice

=t s/ IME I KAH PRz P
BEKF (%) 77.23 82.27 1.26 79.68
HiKFR (%) 62.33 73.34 2.93 68.24
R (%) 38.06 64.44 7.19 55.04
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Fig.1 Comparison of processing quality of conventional indica rice, conventional japonica rice, hybrid rice and weedy rice
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Table 3 Appearance quality indices of weedy rice

ek e/ ME RME e FIE
B (mm) 4.95 6.19 0.29 5.29
JBLFE (mm) 2.28 2.88 0.14 2.49
K G L 1.86 2.60 0.17 2.15
PR (%) 5.40 76.05 17.01 29.36
EHE (%) 1.12 27.00 5.98 9.44
23 FEEEANEFMRAMZERRKAR

T4 BR, HERFRERESEES S EN
16.52% ~30. 35% , “F-¥1{ 7 25. 66% , 2% 5% R E K
16.09% ., FLAEVE R P ot e AR 5 e 14 3 36 4 43
JJ& RRL15 #1 RRLO3, Hrf A 12 £ i 55 44 k) A
KA B E R & B m T 25.66%, 5 2% FERE Y
75.00% . A EERIN 9. 77% (RRL13) |
M12. 41% (RRLO3) , FHI{E }10. 58% , 78 5 R KN
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Fig.2 Comparison of appearance quality of conventional indica rice, conventional japonica rice, hybrid rice and weedy rice
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Fig.3 Comparison of nutritional quality and eating quality of conventional indica rice, conventional japonica rice, hybrid rice and weedy rice
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Fig.4 Comparison of texture properties of conventional indica rice, conventional japonica rice, hybrid rice and weedy rice
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s s
SEBUY IR 3. 92% N 2. 73% , HABFE R 0S5 R fithr BoME ROR AR P

B K, H21.25% ~60. 10% . HA P s E 28 55 2R 80 WEAHFEE (cP)  1709.00  2938.00  479.00 2 253.00
Bk YR IS SRR AR AR, PRRIEGR) 114100 241500 406.00 1550.00

VEAAIE ., VB MCBIE AR IR 2000 11600 180,00 703.00
TEEHE DL kB bR B 8 10 .8 40 7 4y A AR (cP) 2068.00  4211.00 714.00 2 777.00
8 15 435 5 2 B R B9 50. 00% .50. 00% 43. 75% Fil THIRAE (cP) 72.00  1277.00 315.00 524.00
50.00%, TEWMEKT2~1 277 P Wl N 524 cp MO 0 6= 0 38

A 2 BRI BRI E 300 LT iRy MPRECO o 0T mas e 22l 8L
12.50% 4851 RRLO3 1 RRL1S. 0 IR B i F FEAH (cP) 884.00  2238.00 373.00 1 345.00
FEE R A BRI A BEA 8 4y, ik 50. 00% ,

t RRLO7 1 RRLO3 A4 UK BE 241K, 3 5014 78. 07 IRV NN HEib G EROP S 17K ek & el ]
°CH178.32 C, FETEWI LI 25 5 o SRR (i 80 B AV 260 B




S EE VT IRAE A RS FR T R oK o B 22 S eI 227

FRAE B =, o 0l e 2R B RS R 42.2% ., 30. 8% NI
72. 4%, ZREREIIE(EELRE BB R R

(ELARH BB APR , e 2 26 8 AR JlohWA 8L B8 A 1 B e A
ZRACRE 22 [, 17 [ A2 AR A9 ok P e 1

3500.00 - 270000
000,00 j 2 400.00F b
) ' 5 2100.00F =
g =N ab b
= 250000 = 1800.00
= ¥ 150000F
€ 1000.00] % ’
120000}
1 500.00 0000 —
ICR _ICR HR ? ICR JCR HR WR
IKAEZRI IKAEZRI
1400.00r . 4500001 " 6.60r .
1 200,00k 2 B . _ 4000.00F 6.401 a
_ 5 3500.00F 2 é 2 60| & b
S 1000.00F B == = ==
i & 3000.00F b Z 600
800.00} oy =
% 2500000 j F  580-
600.00} 2000.00} 5.601
400.00 1500.00 5.40
95.00r 150000 . 2 400.001 .
a
90.00 28 2 1200.00F 2000.00F
S 85.00f b o 900.00F o a a
5 S 600.00F 5 1600.00F
fjﬂ 80.00F i ab Fo
= & 30000F g & 1200.00F
e e T g [ 2o
10,00+ 300001 800.00F b
1 1 1 ] | | | | 1 Il 1 1
05.007CRJCR HR WR —600.004ERTICR AR WR 400.007cRJCR HR WR
IR FEZER K FEZER VRS

ICR: HHURIAS ; JCR . HUREFE  HR . 2458 R8 ; WR 445 AG .

P AR )N SRR AN ) K R 2R B ) 22 53 2. 35 (P<0. 05)
Bl 5 EHHEENER AR FERADMASE LR

Fig.5 Comparison of pasting properties of conventional indica rice, conventional japonica rice, hybrid rice and weedy rice
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