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Evaluation of Storage Tolerance in Semi-Waxy Japonica Rice
Varieties (Lines) with the Wx™ Genotype

ZHAO Chunfang, CHEN Tao, YAO Shu,ZHAO Qingyong,ZHAO Ling,ZHOU Lihui,ZHU Zhen,
WANG Cailin,ZHANG Yadong
(Institute of Food Crops , Jiangsu Academy of Agricultural Sciences/East China Branch of National Center of Technology

Innovation for Saline-Alkali Tolerant Rice/Jiangsu High Quality Rice R&D Center, Nanjing 210014)

Abstract: Grain quality deterioration during rice aging storage has caused serious losses to rice production
and management. It is of great significance to carry out research on storage tolerance and identify rice varieties
with high storability. In this study, 197 semi-waxy japonica varieties, 117 common japonica varieties and 14
waxy japonica varieties were used. The storage tolerance characteristics was analyzed at the artificial high
temperature and high humidity condition using the evaluation index of the storage tolerance index (SDI) that
defines based reduction percentage of germination rate before and after aging. According to SDI, these genotypes
were divided into four groups: group I was the high storability type, 75%<SDI<100%, including 8 semi-waxy
Japonica rice and 15 common japonica rice; group Il was the relative storability type, 50%<SDI<75%,
including 32 semi-waxy japonica rice, 44 common japonica rice and 1 waxy rice; group III was the less
storability type, 25%<SDI<50%, including 82 semi-waxy japonica rice, 32 common japonica rice and 4 waxy
rice; group IV was non-storability type, 0<SDI<25%, including 75 semi-waxy japonica rice, 26 common

Japonica rice and 9 waxy rice. The storage tolerance of semi-waxy japonica rice, which was higher than that of
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the waxy rice, was lower than that of common japonica rice. The analysis of storage tolerance among different
growth-development types showed that only the early-maturing medium type in both of semi-waxy and common
Jjaponica rice had the lowest storability value. Using the reduction percentage of freshness value (RPFV) , semi-
waxy japonica rice showing lower storability than common japonica rice and higher storability than waxy
Jjaponica rice was observed. Through the comprehensive evaluation of SDI and RPFV, four semi-waxy japonica
rice (BG26, BG69, BG81 and BG164) and nine common japonica rice (Nanjing-qinggu, CG10, CG23,
CG25, CG28, CG32, CG38, CG49 and CG71) were obtained with high storability. Collectively, the research

provided germplasm materials applicable for the storability improving of rice varieties and exploring the storage

tolerance gene resources.

Key words: semi-waxy japonica rice;storage tolerance ; germination percentage ; grain freshness
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Table 1 The information of materials used in this study
g (G PR PR
Type No. Material name
LR 197 AR 100 TR 8 5 ARG 95 RaK 46 H R 5055 S AF 1606 . HIHE 9108 47 E 1 5 Rk 2728 7

Semi-waxy japonica rice

HE 505  FFE 3908 I BE 5718 B 58 R BE A R R 7718 (B 518 B HE 56 (B KE 5713 (B #5818

BB 66 . 94 9308 | HIAT 8911 W4T 8917 B HH 9719 VLI Ay Bl B b B VE IR BT 15 77 F-F AT
FERGHh 2 17343 (BGO1~BG173)

R 117
Common japonica rice
i 14

Waxy japonica rice

HeRE 55 IRHRE 35 MUAE 16 0URS 301 (R HE 5758 RAKERG A A4S LR HE 5626 (R KE 5916 VTR
B AN R F AR EAE YT T RS & 088 AR B &R 108 43 (CGO1~CG108)
MRS TT IR AR A B AR I s & RS R 0T & 131 (NGO1~NG13)

W 5| 9175 < 1E 459 Wxw-O-F (5 -
ATGTTGTGTTCTTGTGTTCTTTGCAGGC-3" ) . [
] 4h 51 91 Wx”-0-R (5’ -GTAGATCTTCTCACCGG
TCTTTCCCCAA-3") JERI NG9 Wx-1-F(5° -GGG
TGAGGTTTTTCCATTGCTACAATCG-3" ) Al J2 If]
N 51 ¥ wxr-I-R (5" -GTCGATGAACACACGGTC
GACTCAAT-3").
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REFEFA L B 4 30 °C, 6 A/ RS ] 4 16 h/8 h,
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fittik R PE o HA T3 220 - RPFV (%) =] (FRAL AT
A5 Bt R (L - R A I A A 0 6 S D) /R AL AR 25 B
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KRG RN (R ) ;8. 11~1218 .20 W MAE AP ()
M :DL2000 Marker; 1: Control variety with Wx"” (Nanjing 46) ;2 : Control variety without Wx"” (Huaidao 5) ; 3: Material with heterozygous
genotype;4-7,9-10,13-17,19,21-24 : Semi-waxy japonica varieties (lines);8,11-12,18,20: Common japonica varieties (lines)
1 FAwx S FIRICKRNBSERARM (R) PR EEER

Fig.1 Detection of semi-waxy genotypes in partial japonica varieties (lines) using Wx" molecular markers
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Fig.2 Frequency distribution of storage durability index at different artificial aging treatments
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Fig.3 Distribution of storage durability index in different types of rice varieties
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Table 2 Comparison of storage resistance of different types of rice varieties

AT i AT AL i Y e i 7
. Not resistant to storage Less resistant to storage More resistant to storage High resistant to storage

- "
ES (g0 0<SDI<25% 25%<SDI <50% 50%<SDI<75% 75%<SDI<100%
Type No.

hxie (%) x i3 HH(%) %k H#(%) hxi8 H(%)

No. Ratio No. Ratio No. Ratio No. Ratio
R R 197 75 38.1 82 41.6 32 16.2 8 4.1
Semi-waxy japonica rice
3 R R 117 26 222 32 274 44 37.6 15 12.8
Common japonica rice
A 14 9 64.3 4 28.6 1 7.1 0 0

Waxy japonica rice
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Table 3 Comparison of storage durability index of different growth-development types of rice varieties (lines)

Py Ea-pai WE PBEEREZE (%) BRRE IX[1] g W i
Type Growth duration type No. Mean+SD (%)CV Range Skewness Kurtosis
S i T RER 19 25.8+23.2b 89.9 1.7~79.2 0.15 0.93
Semi-waxy japonica rice A RS 85 31.5+19.9ab 63.2 0.7~86.5 0.67 0.17
IR PRFT 35 35.4+21.8ab 61.6 0.3~83.7 0.35 -0.25
BRI 51 38.4+22.1ab 57.6 0.2~90.9 0.46 -0.41
rh R AR 7 32.5+15.5ab 47.7 9.7~47.6 -0.88 -1.21
WS R R TS AR 2 22.8+12.5b 54.8 13.9-31.6 — —
Common japonica rice s 47 56.1+23.1a 412 27-908  -0.61 -0.37
IR PR 37 44.2+25.6ab 57.9 0.2~91.5 -0.03 -0.85
R A A 31 41.0+21.0ab 51.2 2.4~71.9 -0.02 -1.20
e IR AR 7 20.5+19.7b 96.1 1.3~53.3 0.87 -0.65
Waxy japonica rice LI 7 21.749.1b 419 10.7-37.3 0.71 0.02

TR FORAE 0.05 K- 1025 5 3 4k
Different letters show significantly different at 0.05 level
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M RTREAT | EARS BORE A =2 (B T e 25 57
gt LR I A R RPFV Y 28 4L X 1] Sy 0~
24.8% , RPFV 1 3 38 M A 32 22 50 4ii T 0~15.0%,
R R R0 F 0~20.0% (B 4 .32 4) . L)

RPFV=10.0% > fif & & 2 FEARAY I AL, 72 RPFV
>10.0% RIR RN, PR HEAS &7 LR 48.2% , i T
HREAR Y L5 (23.9% ) o 2R WA BE AR A A i 1
RAAR Eb A2 30 40 e o 7™ i, IR 1 AT R R X T i
Ik F 3% 30 M RS o AR A8 M OBHE RPFV<10.0% Fil >
10.0% W8y & F6 2351 21.4% F1178.6% , iE—HAIE 52
KGR A 2% o W Tl it HE 25 SDI 5 A 43 47 i J 32
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Fig.4 Distribution of reduction percentage of freshness
value in different types of rice varieties (lines)

Table 4 Comparison of reduction percentage of freshness value in different rice types

B R AR 4%
Reduction percentage of freshness value (RPFV)
el e
T N 0~5.0% 5.0%~10.0% 10.0%~15.0% 15.0%~20.0% 20.0%~25.0%
ype o - - . - . - - . " )

E HE(R) B HER)  E R B0 HRG%) hE HE%)

No. Ratio No. No. Ratio No. Ratio No. Ratio
R 197 41 20.8 61 71 36.0 20 10.2 4 2.0
Semi-waxy japonica rice
gk 17 28 23.9 61 26 222 2 1.7 0 0
Common japonica rice
b 14 0 0 3 2 14.3 9 64.3 0 0

Waxy japonica rice

3 g
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H AR AT S S AL TR A BRI A5 B ff 3
{EDSE BRI , fie 28 AR ARk Hh 6 28] g i i A
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