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Evaluation of the Grain Quality of Rice Landraces in Fujian

LI Qinghua,ZHU Yebao,ZHENG Changlin, CHEN Wenjie,JIANG Chuan, WANG Jinying
(Rice Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350018)

Abstract: This study reported the evaluation of the grain quality traits of rice landraces that were collected
from "The Third National Action on Crop Germplasm Resources Survey and Collection" in 2017-2021. Out of
165 white and red grain samples, the highest variation coefficient was observed on the chalkiness of sticky rice,
of which the coefficient of indica white grain was as high as 148.91%. The transparency was also detected with
high variation coefficient, while the coefficient of brownish was below 5.0%. The variation coefficient of the
waxy ratio amongst waxy rice was over 70.0%, the whiteness and the amylose content have lower value of the
variation coefficient, while that of the three indexes including brownish, alkali elimination value and gel
consistency were below 10.0%. In terms of the grain quality indexes that reaching the standard, the qualified
ratio of whole grains or their chalkiness of sticky rice were below 50%, while the qualified ratio of other indexes

were above 65.0%. For the glutinous rice, the qualified ratio of whole grains and the amylose content were
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around 50.0%, and that of the other indexes was higher than 65.0%. The cooking and edible quality is an
important aspect in evaluating high-quality rice as well. Among all the varieties of sticky rice and glutinous rice,
60.7% and 35.4%, respectively, of which have reached or above the Grade 3 level issued by the Ministry of
Agriculture and Rural Affairs on the three indexes of cooking and edible quality. Compared with the landraces
that were collected during the second national survey in Fujian, the amount of landraces with high value of
cooking and edible quality has increased significantly within the third survey. Through this study, 10 landraces
were identified reaching the high-quality standard issued by the Ministry of Agriculture and Rural Affairs, which
provide a material basis for the development of high-quality rice varieties in the future. In addition, 15
germplasms with high amylose content have been identified, which can be used as new raw materials for
processing purpose specifically. The mid-colored rice were found with relatively rich amount in local landraces,
accounting for about 20.0% of the total, they can provide valuable resources for future breeding and production
of rice varieties with special function. In the future, works on the evaluation of grain quality for local landraces
should be improved, and excellent germplasm resources would provide a material basis as well as promote the
breeding of new superior rice varieties.

Key words: rice; landraces; grain quality ; evaluation and identification
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Table 1 Basic information table of 165 rice landrace resources in Fujian province

il 7R NI ;’Jé A 4N |4 %E:” )
e FCER R RS FRER WESRE gy, FIRE
Name of Subspecies o Rice Name of Subspecies o Rice

Order Viscidity Order Viscidity

germplasm type colour germplasm type color
1 428 IR HiAE HE |6 BN HliAE b SREN
2 RA GilltE i e (|7 HFA1S i KT @
3 AR/ S Gl K i |8 BRI Bl i F
4 SYids il b HE |9 B A i b EREN
5 JEL T Ao A K He |10 Al HliFe i F
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e Fil i 24 ik ﬂm%?& — ﬂliﬁ’é [ Fil i 44 ik ﬂzﬂ%’ﬂ — ﬁgé
Order Name of Subspecies Visoidity Rice || 0~ Name of Subspecies Viscidity Rice
germplasm type colour germplasm type color
1 S HiS Hifd SICAIEY LR S Hig WEE aw
12 Tk Hig Hig [E st Fitger HiAg WE aw
13 JARS HiS WRE A6 |52 ATk Hi WEg af
14 X KRS His WRg M ||s3 At Hig L I T
15 Lkt i Hid HE |54 Kpmis Hig R Re
16 FEARA: Hig Hid HE ||ss ESIESE Hig LT O
17 LS EIR S HiS WRg @ |s6 ES HiS W A
18 Wk B £ Hi WE o |57 APEAA Hig WE e
19 KA bl i i |[58 AR S il iR [Efe!
20 =R i i M |59 A i e HeE
21 FIKRAT Al Kt i |60 LEEAR il e M
22 WY H A billvia i Hn o [|6l BIRRA Gl i R
23 TERD A i M |62 TERAR Gillvia i e
24 KRG Al Kt i ][63 ek il e SFEN
25 21K IAG bz i 2018 ||64 PN} e Gillvia iR M
26 756 /K il K |65 Rk i i He
27 L5 gaEy i1 Gl Kt i ||66 Rk I e SFEN
28 KEN Gillia i M |67 SRRk I i R
29 LH Gilla i Hf ||68 PIRE Gillvia e e
30 LIk 2% bl e a4 |69 WREAE il e A
31 A b VRERIFR Gillia i H o [|70 BEPS I e R
32 JRRK il K 2o (|71 A HAT Gl iR M
33 [Fi) 22 7K A billvia i H |72 A AT I e [Efe!
34 K28 Gillia by M (|73 iR Gillvia e e
35 £k Gl K a (|74 IKFF IS iR M
36 FEGIH A i (75 A il e M
37 WIELLK Bz i af (|76 PN Gillvia i e
38 INET Gl K H |77 REVS IS e B
39 B LAY Wit bl i e |[78 Bk il iR S
40 AR S i Gilliz i a (|79 B i e Mt
41 LIKAT Gl by £ |(80 KETKERE A e M
42 JUgLL Billvia i a1 |(81 LI il iR e
43 2 UISEARS HliAE i |82 RENE i i (SN
44 Kk A i a1 (|83 B Billvia e R
45 AP Gilla i a1 ||84 Ky Gillvia e He
46 JiGliiEEAN A e (85 e I e SFEN
47 KHEATLK Gillia i 21 |(86 A HAC KRR Gillvia iR e
48 Ikeok il i s |(87 Ksi A K He
49 JINRELT K bl i a1 |(88 B by Kt SFEN
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R=1(%)

e FRRERE RRR gy PRGNy L
Order Name of Subspecies Viscidity Rice || 0 - Name of Subspecies Viscidity Rice

germplasm type colour germplasm type color
89 MIESS i KA P (128 A& iR ke Fi
90 g i HiFe Fe 129 PR iR ik Fi,
91 Tl A TR Y Ff o |[130 EEAR e KA EFE)
92 FURRAR LUk b s ||131 ZIRA LU Fi e SREN
93 Bt G HiFe M ||132 FIFRAT AR ke M,
94 i 15 TR KA Ff o [[133 AT N i A Fi
95 K25 G HiFe Mt (134 REAR iR ke M,
96 EARIIES AR FiFe M ||13s Eovea AR e M
97 TRk TR KA F 136 PR A TR A Fi
98 KA G G Ff (137 BRI iR WA M,
99 BHRA HR HiFe M ||138 R i e M
100 Bl AR iR e 2 {139 HiR G Kk Fi
101 B RR LUk i P || 140 LLRTTARA LU iR He
102 Kk G i H o [|141 TRl RS i Gt F
103 i i e o ||142 FKLkEk i ke Fi
104 TEFEHIR KR Hi A 143 IS MR Hi Efal
105 HK Hife HiFe M (144 AR e G A SR
106 TiAe i hiFe M |45 INER iR i Fi
107 /NBRREA L HiFe Fe 146 PEITRR iR ke Fi,
108 w1 R FiFe F ||147 KR i A SR
109 Tl G i Fifn o |[148 Bk Bk i ke Fi
110 KA i i e 149 AW e L G F
111 RARK i FiFe F (150 e A TR A SR
112 R FPRRS iR HiFe P f151 2175HG G ke M,
113 TR R et M 152 IRl T RFPRR RS i H R M,
114 Ui S e HiFe F ||153 FIRR K TR A SR
115 FLsER ik b e |[154 {0k i iR He
116 TR R HiFe M ||1ss A AR ke M
117 PR TR b F 156 KRR TR A Fi
118 TR RS i KR A 157 el iR ke M,
119 pAR i HR FiFe M ||1s8 A H F AL R AR e M
120 EN R TR KA Ff (159 T TR A EFE)
121 o RS G G Fifn {160 SR iR WA Fi,
122 LR TR FiFe Ff |16l eSS TR ke M
123 PRI i e i ||162 EIPS ¥ S G ] Fi
124 KL i K e {163 i L i HeE
125 KFE 25 G KT M ||164 Ay i it F
126 A H A iR e Fif |[16s it T i M
127 G G i i,
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1.2 Ak

165 ML T 2021 A FEAR 248 1 Ak Bt Aok
ISR T SR 5 R E TR, N R 3.2 m?, /)N
DG P HES , BEA MR FIRE 1717, BT 6 8k, #RATIE
20 cmx20 cm, FEAS/NX FPAE 102 ¥, I3 E 2 4
B, MEKEHS SR A M, 4 667 m?its
A 12 kgo BCARTIBGRREA , FRAEARL 3 A H JE
FE R A TR IR

FEARBE K 3 KGR BT 1E  BIRGE KR L S 1
i ZEFE BRI NY/T 83—2017 K J5a il 5 J7 v 347
Far i, JFCrb BB DE A T R T L L R I E | AR
JE SR FH AR T0 8 B 12000 52, AR OR RS KSR
W% M R E B R S K NY/T 2334—
2013 G IE M o 1K LD K 5T PE A0 4K i
F2 KB RMEERES LR

Table 2 The classification of rice landraces

NY/T 593—2013 £ FIA Al 5 O] E , FRKK 5
PR S HENY/T 832—2004 KA T1EAR
BRI A Excel AR TS50

2 HER55H

2.1 kTS MR IR MG AL

Tz G W A /K RS b s b L K i
%, HAT 133453, 5 BB 80.6% , 43 (AFF (L1 K 22443
K10 00) 14 32407, o5 480 S0 19.4% . TR
FhEHETE , HIFE 86 1, o BT 52.1% , KiFE 79 177,
Hi BB 47.9% ; DR KGR 93 1, i BB
1 56.4% Ao i 5, A 720, o5 BE1 43.6%
(%62)c MLLEZESEAT LB H A B A RS B ik
RIFEZH, 200 F 5 RERE A ARt

BRI BT No.of resources

By
Type K FAW/S oK Ait
White rice Red rice Black rice Total
AUk b Fh Indica non-glutinous rice 29 21 2 52
Kl A Indica glutinous rice 27 0 7 34
KRG i Fh Japonica non-glutinous rice 39 1 1 41
HEAT i Japonica glutinous rice 38 0 0 38
At Total 133 22 10 165

2.2 KiEHS S @RS

221 BXRBREMERSH X ORI S M
SRR A B RIS RORS CRIRR BB 4 A28 A S 7
SIMGEIE, WA |, 29 Gk St Fiokl K 2Ry
80.7% , #AE K %Ky 46.6% , W [ B K 7.3% , 175 W] JE
R 1T B, EAEVE R N 19.5% , BRIHAE N 6.4 2,
AR B A 59.7 mme 5 K 5P IR 4 47 78 K ) R
(AR S, S 8 25 S dme o K R S R BCH 148.91% , Bt
#3 ERBREBRRERSN

Table 3 Analysis of quality traits of non-glutinous white rice

KR A N AR R AR 1.29% 0 39 3R K
TR K 2% 83.4% , MG K F57.7% , L 19.1%,
%W RE 2.3 9, HLHETE R O i 15.6% , B (H 6.5
%, BEHIE 712 mm, W EAE R R B R K
60.13% , B K AR 5 R B /N 1.48% (2 3) o il
R CBERL SRR PSS BERL BORG K Ry (2
AR, B IR 25, HL B Bl T b o IR M
PR .

N FEORE S % E:lf-‘ NN AN -‘J\,E E/;‘%D,J_._
F Feik poka() AR e mepg  oen WIS BRE
. . (%) . i (%) (F) (mm)
Type Traits Brown rice . Chalkiness Transparency
Head rice AC GT GC
KA N 82.7 69.2 38.8 4.0 27.4 7.0 100.0
Indica rice Fo/ME 78.6 13.7 0.1 1.0 13.1 4.0 30.0
I 80.7 46.6 73 1.7 19.5 6.4 59.7
bRz 1.04 12.82 10.94 1.04 457 0.79 20.53
A5t R (%) 1.29 27.53 148.91 61.47 23.44 12.46 34.37
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; ) BRERR . HEHEER  BONME Je A
R Pk kR SEF (%) BWEG N
. X (%) ) (%) (%) (mm)

Type Traits Brown rice . Chalkiness Transparency
Head rice AC GT GC
b N 85.1 77.0 38.58 4.0 7.0 275 89.0
Japonica rice H/ME 80.1 19.9 12 1.0 5.4 92 27.0
I 83.4 57.7 19.1 2.3 15.6 6.5 71.2
Frifis 1.23 16.05 11.45 1.03 3.26 0.37 12.34
5 7K %) 1.48 27.81 60.13 44.63 20.91 5.63 17.33

AC: Amylose content; GT: Gelationzation temperature ; GC : Gel consistency ; The same as below

27 17 FAAHRIPK S FoBE K 22723116 1y 80.4% , %+
KK ZH 51.7% , IR R 2.1%, N 1A%, H
BEVE N O oM 2.1%, BRI (E A 6.6 9, AR BN
94.9%. 5 AR I FEAEA R FR B 1Y 728 57, 78 S
ZBUAE 1.45%~75.97% . 38 11 KK & Rl KR
4 AKEIEBRRERS

Table 4 Analysis of quality traits of glutinous white rice

82.9% , kG K FK N 57.6%, KGR KN 1.1%, 11
K8 G, EEEVERY N 2.4% BRI AE R 6.4 9%, i
BHEE 4 96.8% , 78 5 2 BUHE 1.84%~90.05% ., A 4%
A R 5 FRIDRS | RIVOR BB o ¢ PRS-, i A
e RE/NFERL).,

Y k% P — - T F—
Type Traits Brown rice Head rice glutinous rice Whiteness AC GT GC
HliAE SN 83.3 73.6 5.8 3 4.2 7.0 100.0
Indica rice /M 782 249 0 1 0.4 6.2 68.0
SR 80.4 51.7 2.1 1.4 2.1 6.6 94.9

PrifEE 1.16 12.12 1.61 0.84 1.04 0.36 9.27

s 5 ZH (%) 1.45 23.44 75.97 58.95 48.97 5.49 9.78

A SSONE] 85.9 79.0 4.1 3 4.8 7.0 100.0
Japonica rice e/ ME 79.6 12.4 0 1 0.2 5.8 56.0
FAE 82.9 57.6 1.1 1.8 24 6.4 96.8

b2 1.52 12.81 1.01 0.83 1.19 0.32 8.63

5 F (%) 1.84 22.23 90.05 45.72 49.27 5.11 8.92

222 AXRBRRMERSW X220 2K M7
PR A K T MR BEA TS 5 00, i F S AT WL . 21
KR (E R 80.4% , A K F N 48.4% , T
JE R 253%, B N 34N, HERRE SRR

19.8% , i I fH 4 6.0 2%, IEH B0 67.3 mm. £5K
J PR 38 A A OR [) R A AR L AR S R BUE
3.33%~93.59% , Hrp T {1 AR S R R R R K R
(/N o

x®5 AXRBREERSWH

Table S Analysis of quality traits of red rice

R REK R BREKR Ea=]y B HEAER SR BUEE AR R
Trait (%) (%) (%) (%) (%) (%) (mm)

raits
Brown rice Head rice Charlkness rate Translucency AC GT GC

e KAH Max. 82.8 66.2 68.9 5 27.60 7.0 86
/M Min. 69.9 20.7 13 2 12.00 4.3 45
SE-H4{E Mean 80.4 48.4 253 3.4 19.8 6.0 67.3
brifE 2% SD 2.68 12.26 23.70 1.18 5.48 0.87 11.07
BRAB (%) CV 3.33 25.34 93.59 34.28 27.72 14.49 16.44
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223 EXRFWEmRMERSW Lorl L, EOKF R
Hik oK R AR W8 AE 75.4%~79.9% , H K5 K R AL R N
26.6%~54.6% , B HETE M & it A2 IR 1.09%~28.4% , T
THAHAZ MR 5.1~7.0 ¢, JKE A B2 A2 1 49~100 mm. K4
NY/T 832—2004 FE KI5 i 5 i A1 B 6% 0 oy o5 o
F6 ERWmEIERSH

Table 6 Analysis of quality traits of black rice

2R EA T PR, BRI (IR B 2 R LA b HErp T
TR B 1 ARAR s LRV 9 A 8 ik B 1 e
b, VIR 350, Forp 7 G0 RaAs i b BLEEVE R 5 i
PJAE2% VIR IR 1 2465

KBS PR e ROKRE (%) BRAE%) B () EEERER R (%) KR (mm)
Collection code Name Type Brown rice Head rice GT AC GC
P350525103 BLBKAT Gl 79.6 26.6 6.1 28.4 49
012021355121 RSN pilltit 79.9 35.7 6.3 12.0 68
2017355137 PEV/S KRG 79.1 36.7 7.0 15.6 58
P350122002 KR4 Gl 79.1 54.6 5.8 1.0 100
P350122003 ESIES Hlrk 79.3 39.7 5.1 1.5 100
P350525001 IR il 79.4 45.1 5.4 1.4 98
2021358028 RRRK Gillki 75.4 50.6 6.3 2.0 100
2017351079 2K Gillk s 78.1 51.4 7.0 1.2 100
P350722007 K billyen 78.2 44.9 6.9 1.5 98
P350722086 LN H 79.3 54.0 7.0 1.7 80

2.3 REMBRERHE SEN L

MG NY/T593—2013 £ FH A it b 5OV 1
KRG FNLLKAG fi B VA 71058 PR (32 7) , FERS A
A5 TR R BE KRR AR R R 100.09% Bl
H 95.5% . 5 B R 798% . HOEETE MY o BN
70.8% . 1% W J& R 65.1% , B8, T B A K Rk b
RN 44.9% ST R 32.5% , IR . RS v R B
st Jo (R DK S5 RN H8ORS K R P ILAE b ) 35 b5 R
39.2% , AN 5 (RS2 1B L0 I B B I3 b ) 18

R7 BARBILKBEREERMREST

PR A 32.6% , 75 7513 FH i o0 2 BE A S 8 b oA LB
VE NS OB AT RN RS B EE 3 0T, R A P R A vk
fn IR AR RN 60.7%. K FE RE K R Ik bR RN
100.0% Ff 715 18N 98.5% | BAR KR K 76.9% ., JIii Hd
JE N 87.7% 11 K 69.2% , B 45 , i Bk K R ik
FR% R 50.8% | ELAEVE RN 5 1k 43.1% , 3% . AR
PRI 5 i BT TR AR 2R A 49.29% , AN Wk 5 ( B RH R K
N BEPIE bR ) IR 20 67.7% , 75 B F
JikbREE K 35.4%

Table 7 High quality rate of rice traits in white rice and red rice

MRS B (%) KRS B (%)

SR Number/Rate of non-glutinous rice || 5 &Ik Number/Rate of glutinous rice
Quality traits 4 —Y =% 41t ||Quality traits g% T =% A

Ist 2nd 3rd Total Ist 2nd 3rd Total
B K% Brown rice 48/53.9 33/37.1 9/8.9  89/100.0|| &K% Brown rice 22/33.8 39/60.0 4/6.2 65/100.0
FEHE K % Head rice 24/27.0  8/9.0 8/7.9  40/44.9 ||HK5K K Head rice 15/23.1  9/13.8  9/13.8 33/50.8
SE 4 i Chalkiness rate 4/45  21/23.5 6/5.9  29/32.5 ||F¥EA K Translucent glutinous rice 25/38.1 21/32.3  4/6.2  50/76.9
%W ¥ Translucency 28/31.4 28/31.5 — 58/65.1 || 1/ Whiteness 29/44.6 16/24.6 0/0  45/69.2
ELREER i AC 54/60.7  9/10.1  0/0  63/70.8 ||HEEHERTEAC 28/40.9  — —  28/43.1
BN (E GT 48/53.9 — 37/41.6  85/95.5 ||B&iH{H GT 29/44.6  —  25/38.5 64/98.5
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RiFEER AU (%) FEFRbR U (%)
LU IN Number/Rate of non-glutinous rice || i ok Number/Rate of glutinous rice
Quality traits o % =% 4t || Quality traits —% Y% =% AHit
1st 2nd 3rd Total 1st 2nd 3rd Total
JEHAE GC 54/60.7 — 17/19.1  71/79.8 || HHIE GC 47/72.3  —  10/15.4 57/87.7
BRI % Milling quality 14/15.7 11/12.4  10/11.1  35/39.2 ||#RJE &L 5 Milling quality 4/62 19/29.2 9/13.8 32/49.2
AMULGL BT Appearance quality  4/4.5  20/22.5  5/5.6  29/32.6 ||#MNULEAJT Appearance quality 13/20.0 25/38.5 6/9.2 44/67.7
ZEE A ST Cooking quality 15/16.8 /9.0  35/42.7 54/60.7 ||7&3 £ )& Cooking quality 9/13.8  0/0  14/21.5 23/35.4

—RFAEEIIN TS i
— represents no distribution at this level

T 3 R OK it S5 S R, ARIF ST I KA A
ZLOR A 5T v 07 18 HE 10 17 25 P 5T £ FH e o v
AP BT, Horh 5 3 IR BB A, 5y ik B
=R (RS, LA TN 4 i Al Ak 2 A B b4
Ko F3HNATiE 15 s ELEETE R & it (225% )
x8 MERMT AT FEFESER

Table 8 Screening results of high-quality landrice resources

FOVEI (2 9) , HLrpoRRGFEAT 12 6 BRI 3 5,
U BB K A T A ik 28.49% ISk £T Ky
27.6% ALK 26.8% . 756 /K i 4 26.6% FEK 1%
IRy 26.6% %6 , S5 ELHEGE N /KR it 32 1
ST FARGH R >,

SRALG S TR NI& R E Filt e 1, KBTEFR
Collection code Name Subspecies type Viscidity Rice colour Quality grade
P350182101 LIRA i ke (Efe) 2
P350821033-2 WK REORED) G i (SRe) 2
P350926014 JINRELTK GilltE K AN 2
P350823101 T | GillbiE Hife Sfe) 2
P350423004 e AL T e GillEiE K Sheh 2
2018356195 LLRAT billYE K ARG) 3
2018351288 gk GillEE K AR 3
20173502069 428 GillgiE K (Sfeh 3
P350583018 B Hilie K SRe) 3
2021355130 SN TR KIS P - 3
K9 SEHBEEMESE(>25%)MARFHERMELER
Table 9 Screening results of high amylose content landrice resources

G5 R R 7Y Rt HEEER (%)
Code Name Subspecies type Viscidity AC

1 W KA i K 26.6

2 Bk i Hife 27.5

3 B FH A by K 26.9

4 HAELT HliE b 27.4

5 WURKAR i HiE 28.4

6 756 7K F GiligiE Hike 26.6

7 KIEH Hilife K 26.7

8 LH HliE K 272

9 k2 HlifE it 25.0
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%5 Eqs R Rt HHEER (%)
Code Name Subspecies type Viscidity AC
10 K28 Filie K 26.6
11 Juiger Gl M 26.0
12 PNAR S HllFe K 27.0
13 sk Lk Hille K 27.6
14 AARLL HllRe Vit 26.8
15 ESIIEAR S GiligE e 25.5
3 i@ 33 SEMRARRREEARMES
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