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Table 1 Experiment materials
X = oF U5 Hb, X5 o 5 b X5 > U5 b

Area code Source Area code Source Area code Source
2016WR-1 &5 Yongning 2016 WR-17 1 Zhongwei 2016 WR-33 SE% Pingluo
2016WR-2 4l Qingtongxia 2016WR-18 SE% Pingluo 2016 WR-34 B 2% Helan
2016 WR-3 7K T Yongning 2016 WR-19 5 . Wuzhong 2016 WR-35 T ik Qingtongxia
2016 WR-4 7K 7 Yongning 2016 WR-20 5 Wuzhong 2016 WR-36 T 4 Ik Qingtongxia
2016 WR-5 )1l Yinchuan 2016WR-21 5 . Wuzhong 2016 WR-37 4% Qingtongxia
2016 WR-6 1)1l Yinchuan 2016 WR-22 58 Wuzhong 2016 WR-38 1 Zhongning
2016 WR-7 7K T Yongning 2016 WR-23 H15* Zhongning 2016 WR-39 7K 7 Yongning
2016 WR-8 I Yinchuan 2016WR-24 H19* Zhongning 2016 WR-40 H1 [ Zhongwei
2016 WR-9 S8 Wuzhong 2016 WR-25 H1° Zhongning 2016WR-41 1 )1] Yinchuan
2016 WR-10 >~ Helan 2016 WR-26 1% Zhongning 2016 WR-42 >~ Helan
2016 WR-11 B2 Helan 2016 WR-27 H1* Zhongning 2016 WR-43 R )1] Yinchuan
2016 WR-12 %24 Helan 2016 WR-28 5% Zhongning Small ; J{; fﬂfjﬁte rice Hi 7 & R Local varieties
2016 WR-13 2% Helan 2016 WR-29 H1° Zhongning Yesheuigjkﬁlﬁij;ifl Rice i 5 R Local varieties
2016WR-14 4k Qingtongxia 2016 WR-30 H1 5 Zhongning TR 41 5 Ningjing 41 & F §i Fl Breeding varieties
2016 WR-15 4% Qingtongxia 2016 WR-31 2% Helan TH 43 5 Ningjing 43 % H & Breeding varieties
2016WR-16  t1%5* Zhongning 2016 WR-32 % Pingluo

1.2 MEmMBEAE

1.2.1

RS R FEOR RS 3 OROKR R L BEORT R
A IR e N R LRI B S bR GB/T 17891-

2.1

2 BRG2A
S B RRMTREE B R

20170 5 PR EAT I E
1.2.2 $h¥Lsa R MEESL P BEALICH 10 A0 HOokS
KR B A HE A — B R P
IEHEI 2 KL 58 . A OK e R N P R B AR
RN [ AR GB/T 17891-2017"" (1 J5 %
HEAT I AE 375 B 3 T2 W 0 2 A 4 D 5
12,3 A#fckdm BFEAKNERR. S 100 H
T I o O SRR K AR E AR 13,5 0 A8
Ao EHETE R 0T 43 ORI e B e A N R AR
Bl [ 5% b GB/T17891-2017-* 1) J5 2 i 47 Ml
SE o BRI AR AR E AT AR E NY147-88 )5 vk
HEAT I
L2.4 #&&K  HHAFCR Kjeldahl 751
%L, A A Kjeltec Auto Sampler system1035 43 #f7
S 7 4 S i A B L AR LA 5. 95 R ) i B
TR 8. Ml Soxtherm automatic
system (Gerhardt, Germany ) | %2 ¥ J8 i it &
1.3 SHitsaHr

KA SAS 8. 1 Geit Bk st A7 Kot b 50 A

i LR T B S ot B R PR O AT A R B TR 2,
SR % FORG R AR S0 B 78,320 ~83.9%
SXME R 80. 9%, i KE B AE 8300 DL LY KL 2
By 535 2016 WR-197 Fll 2016 WR-227, 5 K
Fog KAE N 76. 9% (2016 WR-22) . /Ny 67. 9%
(‘2016 WR-41") ,SE- 3 {H N 71. 6% ; Z 5 b R
ik RIE T0% LA by i 79. 1%, KR FAE 76%
PL R RE 3 05, 43 5k <2016 WR-217(76. 2%) .
‘2016 WR-207(76.5%) 2016 WR-22"(76.9%)
SRR HORS K R AE 24, 8% ~69. 8% . - {H
50, 0% K5k AR 60 % LU LB R, o 11
Oy 2R 25. 6205 Ho 4 £ b R EEORS Ok
RIE 69% LA b, 40 B A 2016 WR-317 (69 %),
‘2016 WR-147(69.2%) , 2016 WR-20"(69. 2%) .
‘2016 WR-117(69. 8%0) , R K F W . M B
SR AR B R BGE 24. 46 %0 R K SRR R R 1Y
AR SR AR SR B 2,96 %6 .1.53%

& 1 ] DL 2% B A RS DK 36 ORGSR IR T
TE B i A 0B DK RORDORE K A8 HOROROK R B AR
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Table 2 Milling quality of weedy rice
F i Eof ] T i 2 PN e /M 55 R
Variable Mean Standard deviation Maximum Minimum Coefficient of variation
HiBE %/ % Roughness rate 80. 9 1.24 83.9 78.3 1.53
A5 K% /% Milled rice rate 71.6 2.12 76.9 67.9 2.96
;%tf% K H/Y Whole rice 50. 0 12.73 69.8 24.8 25. 16
THEE AP Y RO K A8, Horh ik R Y A BRME 25 B IS O BT 2% . 2% EORE AR B T BT 5 M 7
MK RN B ORE K RO Y0 43 i) O 82. 800 FAHAL .

76.7 70,68, 600, 2 R Y HTRE A AE 5 IR A
HBE Y A B LA S B b BT A 2K R Rl Y
10. 626 5 K K B oy 14 30 A 3K 6. 400 5 KK R (H
e A A S S AR 8. 500, YR E SRR Y
e JES it JOAH X AR T A A e B KR

ZRER  Weedy rice
B #75 i #  Local varieties

Sk 43 15y #1 K}, 2016WR-22, 2016 WR-20 it
JE i BT S B AR, ATAE R E s B AR
2.2 FERINGEBRER

SR A A AL Al BT 4 SR R W (3R 3) ,
FEB S OB R AE 7. 0% ~ 95. 0% Z Ja, 1
59. 670 A8 S B KL AR S R AR, Ol 38, 5%,
TR RAE 1520 LA B R 3 13 A UL -

£ 90  OIEHF Breeding varictics Ay 51 2016WR-247 (7. 0%), “ 2016 WR-43’
: 58 = (13%) . 2016 WR-15" (15 %0) s HAx b Bk b 2
£ o] ] HIAE 20 %6 L1 KRS LRSS 22 . i RS 19 11
= ol 7E3.0% ~52. 2% 2 [ P H K 21. 3% A5 5 &
S sof BOK, Wy 58.56% ., [ BEAE 5% LLF B MR 4
iﬂ% fg By 43 B K 2016 WR-247 (3%), <2016 WR-15"
B g 5 i o (3.5%). < 2016WR-43 " (4%), ‘2016WR-8"’
R My EhEE (4.8%6) 5 BRI /N RORESP WS 5 19 FE 156 LA
rate rice rate rice rate TEARE 15 3 5 S MR 34. 9%, HARH
B 1 FERE. GG SMMESRMRERRLER HEE R R ARORL AN L 22 o R DR Y (I / 5D 722
Fig.1 The comparison of milling quality about weedy SN AR R 4. 8% ~6.1% 1. 7% ~
rice,local varieties and breeding cultivars 2.4%,
x3 ZEBINURR
Table 3 Appearance quality of weedy rice
V;}rﬁiilc J\L//?cfi Smndjfﬁ%vimon Mﬂ?xji(nﬁm M%n/ijr;{fm Cocff/i%ii;%ﬁ&é:ﬁation
K /mm Grain length 5.4 0.34 6.1 4.8 6.37
B (K /55) Grain shape (length/width) 2.0 0.19 2.4 1.7 9. 22
F PR R/ % Chalky grain rate 59.6 22. 96 95.0 7.0 38.50
T 1B/ % Chalkiness 21.3 12.50 52.2 3.0 58.56
MNIET 2 ] D, 2% B A 1 S R | S 3] “2016WR-24" F1 <2016 WR-15" &b WL &b i 3¢ Bi
H59. 63021, 3400 By T T SRR AN GEF M B
TR S FORCR A (L ML & A R IR 2.3 REENEEERARSHE

TR BEARL G R 30,0940 .5. 1005 A e
R R it ol R A PG B T i A A 5 L )
I T F bR i O JE R R R Z 8], f AT
R o 24 R ) A1 WO i o A 2% R AR 2 FURER
1o o M2 R R R R T R R

SRR B I BRSSO A B 2.

RAVM TSI BEHOEEERST. |
BEVE MY TE 16. 0% ~20. 4% Z 6], 25 S R BN
6. 8520 , A% S i /IN , BB TE B U 43 F0 dR R R B R
A3 5K 2016 WR-117 F11 € 2016 WR-327 , 1 5 3 ¥
Jo B Ay B AR 200 400 AR A4 B © 2016 WR-
267 (16.0%) , F-3{E A 18. 5% ; BB BE T 32
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~ 70 mmalﬁmgmgﬁﬂ‘j 38 mm, /Eﬁ‘/%ﬁy‘j
19.36% , H o i B8 BE 78 50 mm LA I 0 M KA
30 13 . 5 SR RHAY 63. 8 %0 5 Bl T4 (A8 S B KL AR

x4

SRBGRL6.79% JHRIHAEAE 3. 5~6.7 Z[a); Hor
T (B B R B M B < 2016 WR-307 , B /N1 41 Rk

A 2016WR-377,

ZEBERRRMER

Table 4 Cooking and eating quality of weedy rice

A5 ¥{H T e 2 RRMHE IR /ME A5 5t R A Y
Variable Mean Standard deviation Maximum Minimum Coefficient of variation
HEETER /% Amylose 18.5 1.27 20. 4 16.0 6. 85
JEH B /mm Glue consistency 51.2 9.91 70.0 32.0 19. 36
TN {H Base value 5.5 0.93 6.7 3.5 16. 79

JEFE  Weedy rice
70 - B 5 B Local varieties

O % & MFF Breeding varieties
60 -

50 F
40t
30+
20+

h ;U Appearance quality

=]
HI

10

M

O s
B/ mm KR O 2R/ % 2 E %

Hh%

Grain K/FL%)  Chalky Chalkiness
length Grain  grain rate
shape

B2 ZER.MARMHMEERFMINYRBREILER
Fig.2 The comparison of appearance quality about weedy

rice,local varieties and breeding cultivars

X A R ML 5 o R A Y 2 R R IR
T BUHEAT B (BT 3) L S5 SRR BT AR BRI i ok
oK B VE B T 4 B0k 18, 486, L b Ty i A
TEH RN Y VE R B R BT 2 R 2005 IR
JEE B T {EL 55 Ml 7 o A AL {EL B S IR T
oo JH v 2 TR ) B A P AR T R A R Y
AR A2 0y o5 BT SR 89. 406 BT 1 W]
RARR S A A 34 By 5 BT A SR 72, 306,
7 1 24 e R 1) 2 B R oty R 22 L A EL LT i Rl
TS 7 il o HG U 22
2.4 REBEF@EFH

2% BRI T ROK B RO s 5 i O 2
o3 Brah R (GR5) AL, 23434y 2% BE RGN T ROK

O A8 SEAE 5. 4% ~10. 4%, 2& 1 5 o & 43
B AR AR <2016 WR-217, - 35k 8. 3%, 4%
SRR 12, 48%, Mo B AR R & S B
9.0% LA WA 8 4y, i it o B i 8 1 A4 R 43 i) 2
“2016WR-32" fl 2016 WR-33", 735 10. 4% ; %
5 B A BE 7. 0% ~9. 0% Z Al A 31 1y
Hi SR 66205 /NTF 7.0 AR R REA 4 0
A3 € 2016WR-177, 2016 WR-19”, 2016 WR-
207 F1 2016 WR-21", #5 [ it BT & 43 50 43 5l
6.8%.6.6%.6. 6% Hl 5. 4%, KIS & 4 %k
KA N 34. 0 mg/g (‘2016 WR-2"), & /MH H
21.0 mg/g(*2016WR-33") , A5 5+ 24 H 9. 96 %,
SEYIME R 26.3%
ZREFE Weedy rice

B #h 5 5 Local varieties
O & & & Ff Breeding varieties

80
70 |
60

40 -
30 F
20 b

10 | A=

F HETE 28 A B OR A R
The cooking and eating quality

=N
L RERIEN
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JBE A4 FE/mm
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H /%
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B3 ZEREMARMTNEERMEEEIRARIEE

Fig.3 The comparison of cooking and eating quality

about weedy rice,local varieties and breeding cultivars

x5 REBEFRER
Table 5 Nutritional quality of weedy rice
G ¥{H T e 2 RRAE e/MHE 7F S R K Y
Variable Mean Standard deviation Maximum Minimum Coefficient of variation
H /% Protein 8.3 1.04 10. 4 5.4 12. 48
HLHE i/ (mg/g) Crude fat 26.3 0.26 34.0 21.0 9.96
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Fig.4 The comparison of nutritional quality about weedy

rice,local varieties and breeding cultivars

Xif 2% B R P BRI A OG M AT 4 A
(6, 2% w0 A R JBS 5 J50 119 3 R o3 R KR B KS
P St 5 SR TE Y IS S SN
KB (K /98) 5 B R (—0. 658 8" ) K k&R
(—0.655 1" ")y 24k 1 25 1A OC, 5B MK %
(—0.361 1" ) FIBLHME(—0. 363 3" )5 g F M
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RN 0.894 777, EBRIEE NP, H M EH
R BE R A ok R BB EE Mk
(0.427 07 ) R B E 5 H % ¥E By It & 7 $U R
WA (—0.729 8" 7)), 5 W R B % E
FHOEC0. 348 37 ), R T & 40 B0 5 A % K
KRR DR R 8 A S S AAH G A DG R Bl
F—0.703 2" . —0.735 0" " M —0.479 4" " ;&
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Table 6 Correlation analysis between quality traits of weedy rice
i .

: ik R Kok R R JIAIS fl,é‘z &R R 9 R el 30 o i A J3 {ERIREER -
WA Roughness Milled Whole Grain N ( JS/ i) Chalky N * F‘E L E A Glue Base % F Bi_
Ttem . . Grain shape . Chalkiness ~ Amylose i Protein

rate rice rate rice rate length P grain rate consistency value
(length/width)
ok gk
Milled rice rate 0.818 2
Bk . -y
Whole rice rate 0.488 4 0.6748
Rk 0 504 6 % — e — x
Grain length 0.594 6 0.678 8 0.374 4
BCK/ %)
Grain shape —0.658 8* * —0.6551** —0.3611* 0.8268**
(length/width)
%ﬁﬁi —0.102 4 —0.042 4 —0.2030 —0.0428 0,043 3
Chalky grain rate
]FIJ—_H% —0.170 5 —0.224 1 —0.275 8 0.116 2 0.206 0 0.894 7 *
Chalkiness
oy
H‘ﬂiﬁ_*ﬁ —0.084 4 0.062 1 —0.1308 0.060 2 0.1713 0.427 0* * 0.348 3%
Amylose
erg . 0.169 3 —0.049 4 0.0817 0.110 7 0.0390 —0.2143 —0.042 8 —0.729 8~ *
Glue consistency
LI 0.1956 0.2589 0.1390 —0.4925** —0.3633* —0.1322 —0.168 3 0.0751 —0.2051
Base value
l;ﬁF\)E —0.7032* * —0.7035* *  —0.4794* * 0,443 3* * 0.5139* * 0.042 2 0.128 6 0.128 4 —0.3144* —0.1210
rotemn
-
f%—gljjgﬁfm 0.185 1 0.003 0 —0.1519 —0.098 1 —0.0738 —0.0799 0.079 8 —0.1375 0.3238 0.1541 —0.0317

T VA % 0 " AR 0,050, 01 fY 3 K-

Note:* * "and” * * "mean significant at 0. 05 and 0. 01 levels, respectively.
éﬂ: N N \/%
3 % i -5 TTJ' Y/

A SE LT VAL 5 DX % R A R K
B R R A R AR R R R BT
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KT - A R B S i LA W B B IR AR K
¥ 22 TR E A Al SR B SR B A
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AR it JOE ) F) A 5C 1 5 328 i i 2 [R] 5 A R A i T
18 DR T i J3 L AP B VIR ZE A B R
Ve Ah PP — i 9 22 B0 (VB IR A AL . AL
AWEFE A e T — 2% R T R A R SORT
EZR S CIRP SR E IV
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Analysis of Weedy Rice Quality Trait in Arid Area of Northwest China

CHEN Li, WANG Xinsheng,SUN Jianchang and MA Jing

(Institute of Crop Sciences.Ningxia Academy of Agricultural and Forestry Sciences, Yongning Ningxia 750105,China)

Abstract 43 weedy rices in the arid region of Northwest China as experimental materials, we analysed
main quality characteristics of weedy rice’s milling, appearance, cooking, taste and nutrition. The re-
sults showed that the variances of weed rice’s milled rice rate,chalkiness degree and chalky grain rate
were great,and the coefficients of variation was over 20% in arid area of Northwest China. The ratio of
protein, gel consistency and alkali consumption, the coefficient of variation were between 12% and
20%. The variation of milled rice rate,grain length,grain shape(length/width) ,amylose and crude fat
were slight. The the smallest variation coefficient of the roughness was 1. 53 %. Compared with quality
traits of local varieties and breeding varieties, the weedy rice’s browning rate, milled rice rate, whole
rice rate, gel consistency and alkali consumption level were significantly lower; chalkiness rate,chalki-
ness,transparency, protein and crude fat values were significantly higher; grain length, the ratio of
grain length/width and the quality score of amylose ranged between local variety and breeding variety.
The correlation analysis of the quality characters of weedy rice showed that the amylose quality score
had significantly negative correlation with the gel consistency . The protein quality score had signifi-
cantly nagative correlation with the roughness, polished rice rate and polished rice rate,and had signifi-
cantly negative correlation with the consistency. It had significantly positive correlation with the grain
length and grain type (length/width) ,and the protein quality score had closest relation with the grind-
ing quality. The weedy rice variances of quality traits were great, genetic basis were wider ,and the
available quality of potential advantages was great in the arid region of Northwest China.

Key words Northwest; Arid area; Weedy rice; Quality traits
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