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Screening and characterization of high-quality and high-yield japonica rice va-
rieties in Yanhuai region of Anhui province
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Abstract: A field experiment was conducted with 74 conventional japonica rice varieties (lines), which were divided into four
types according to the yield and taste value, i.e. high yield with good quality (HG), high yield with bad quality (HB), medium
yield with good quality (MG), and medium yield with bad quality (MB). Among them, HG, HB, MG were weed to analyze their
yield, quality differences and characteristics in HG formation, providing a scientific basis and theoretical support for screening,
planting and extending the suitable varieties in Yanhuai area of Anhui province. The yield of MG was 16.95%, 16.76%, and
16.52%, 16.33% lower than that of HG type and HB type, respectively in 2017 and 2018. In 2017, compared with HB type, HG
and MG types decreased by 39.31% and 42.63% in amylose content, increased by 22.06% and 19.12% in length of gel consistency,
and decreased by 11.60% and 17.78% in protein content. The characteristics of these HG japonica rice varieties were mainly as
follows: the yield was 8.35-9.16 t hm™, the number of panicles per unit area was 310x10*-320x10* hm™, the grain number per
panicle was around 140, the 1000-grain weight was over 25 g; the taste value was 6074, the length of gel consistency was 80-90
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mm, and the protein content was between 6% and 8%.
Keywords: Yanhuai region; japonica rice; yield; quality; variety screening
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Table 1 Yield and taste value in conventional japonica rice
Year Index Variable amplitude Mean Standard deviation CV(%)
2017 Taste value 40-71 55 7.95 14.37
Yield (t hm™) 5.69-9.28 7.67 0.77 10.05
2018 Taste value 43-74 57 7.84 12.48
Yield (t hm?) 5.51-9.21 7.53 0.82 11.50
2.2 > ¢ 3
2017 2018 , ,2017 2018
, 74 >
4 ( 2 16.95% 16.76% 16.52% 16.33%;
4 , > > )
3 , 3
) > , 2017
23
2 > 33.78% 3.18% 5.34% 32.23% 2.90% 3.04%
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Table 2 Yield and taste value and growth period in different types of conventional japonica rice

Taste value Yield (t hm™)

. Growth
Cultivar

Type Number Variable Variable period (d)
Mean . Mean .
amplitude amplitude

16 9108, 505, 5718, 9039, 4610, 65 60-74 8.68  8.35-9.16 150-160
07-6, 07-1, 2728, 99, 9
HG , 9003, 9022, 07-4, 07-3,
5720, 07-2
Nanjing 9108, Nanjing 505, Nanjing 5718, Ning
9039, Wu 4610, Changruan 07-6, Changruan 07-1,
Nanjing 2728, Zhendao 99, Xudao 9, Ning 9003,
Ning 9022, Changruan 07-4, Changruan 07-3, Ning
5720, Changruan 07-2

15 5051, 2, 1612, 8 53 45-59 8.60  8.24-9.28 140-160
12, 040, 15-301, 5, 21,
HB 9471, 13, 13264, 867, 15,
5020

Wuyun 5051, Yangyujing 2, Yangjing 1612, Huajing

8, Lianjing 12, Ningjing 040, Si 15-301, Huajing 5,

Wuyunjing 21, Zhen 9471, Lianjing 13, Lianjing

13264, Suxiu 867, Lianjing 15, Wuyun 5020

11 7, 4 5, 07-5, 65 63-69 7.57  6.88-8.05 135-155
1606, 165, 1610, 1605,
MG 15-234, 3, 1
Ningjing 7, Ningjing 4, Huaidao 5, Changruan 07-5,
Fujing 1606, Huxiangjing 165, Nanfan 1610, Nanfan
1605, Si 15-234, Suxiangjing 3, Songzaoxiang |

32 16, 3227, 22, 18-15, 50 40-59 7.25  5.51-7.96 135-155
36618, 815, 11, 14-211, 330,
MB 5711, 2340, 80, 1502,
1152, 295, 33202, 5833,
5515, 3491, 3012, 32,
27, 2176, 15, 3, 004,
1647, 19, 20, 31, s
15113
Yanjing 16, Fengjing 3227, Xindao 22, Shengdao
18-15, Xu 36618, Sujing 815, Lianjing 11, Sidao
14-211, Huai 330, Nanjing 5711, Taijing 2340, Wu-
yunjing 80, Huafeng 1502, Taijing 1152, Huajing
295, Xunong 33202, Nanjing 5833, Yangjing 5515,
Yangjing 3491, Yangjing 3012, Wuyunjing 32, Wu-
yunjing 27, Si 276, Sidao 15, Wankenjing 3, Wujing
004, Shengdao 1647, Shengdao 19, Shengdao 20,
Xinkedao 31, Riguang, Lianjing 15113

HG: high yield with good quality; HB: high yield with bad quality; MG: medium yield with good quality; MB: medium yield with bad quality.

24
2017 18.64% 16.95%, ;

>
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Table 3 Yield and components in different types of conventional japonica rice

Type Cultivar No. 0f4paniiles Spikelf:ts per Seed-setting lOOIO-grain Yieli
(x10" hm™) panicle rate (%) weight (g) (thm™)
2017
9108 Nanjing 9108 318.20 139.98 86.80 25.13 9.08
HG 505 Nanjing 505 314.80 139.49 84.61 25.28 8.89
9  Xudao 9 316.40 140.32 83.69 25.40 8.93
Mean 316.47 Ab 139.93 Aa 85.03 Aa 25.27 Aa 8.97 Aa
5051 Wuyun 5051 320.40 140.33 84.91 24.58 8.80
HB 1612 Yangjing 1612 323.50 138.26 85.67 24.30 8.99
8  Huajing 8 324.10 136.34 83.81 25.28 9.05
Mean 322.67 Ab 138.31 Aa 84.80 Aa 24.72 Aab 8.95 Aa
1606 Fujing 1606 345.00 112.80 82.47 23.50 7.54
MG 3 Suxiangjing 3 396.55 91.50 82.39 23.53 7.03
1 Songzaoxiang 1 346.80 109.50 82.38 24.93 7.79
Mean 362.78 Aa 104.60 Bb 82.41 Ab 23.99 Ab 7.45 Bb
2018
9108 Nanjing 9108 319.20 138.78 86.20 25.85 9.15
HG 505 Nanjing 505 310.75 137.00 85.53 25.90 8.98
9  Xudao 9 311.45 138.02 85.46 25.25 8.93
Mean 313.80 Ab 137.93 Aa 85.73 Aa 25.67 Aa 9.02 Aa
5051 Wuyun 5051 315.50 137.17 85.30 24.83 8.92
HB 1612 Yangjing 1612 319.20 137.95 84.82 25.35 9.02
8  Huajing 8 316.45 136.44 85.90 25.55 9.05
Mean 317.05 Ab 137.19 Aa 85.34 Aa 25.24 Aab 9.00 Aa
1606 Fujing 1606 348.70 113.46 81.96 23.90 7.72
MG 3 Suxiangjing 3 385.70 94.00 83.68 23.73 7.22
1 Songzaoxiang 1 345.25 107.00 83.46 24.80 7.64
Mean 359.88 Aa 104.82 Bb 83.03 Ab 24.14 Ab 7.53 Bb
5% 1% 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-
bability levels, respectively. Abbreviations are the same as those given in Table 2.

34.00% 36.00%; ,
33.33% 27.45%  37.5% 35.42%; 2.6
12.12% 2017, )
( 0, >
2.5 > , ,
2017, : N
> > ( 5), ) > >

1.48% 1.18% 1.23% 2.30%;



576 46

x4 TRXBENEFHOERE

Table 4 Taste value in different types of conventional japonica rice

Type Cultivar Taste value Appearance Hardness Viscosity Balance degree
2017

9108 Nanjing 9108 71 6.8 6.5 6.9 6.7
HG 505 Nanjing 505 69 6.7 6.7 6.5 6.4
9 Xudao9 71 6.7 6.6 7.1 6.8

Mean 70 Aa 6.7 Aa 6.6 Bb 6.8 Aa 6.6 Aa
5051 Wuyun 5051 58 5.3 7.2 4.5 4.7
HB 1612 Yangjing 1612 60 4.9 7.5 5.5 4.9
8  Huajing 8 59 4.9 7.5 5.4 4.9

Mean 59 Bb 5.0 Bb 7.4 Aa 5.1 Ab 4.8 Bb
1606 Fujing 1606 69 6.8 6.6 6.4 6.4
MG 3 Suxiangjing 3 71 7.0 6.5 7.3 7.1
1 Songzaoxiang 1 67 6.5 6.6 5.9 6.1

Mean 69 Aa 6.8 Aa 6.6 Bb 6.5 Aa 6.5 Aa

2018

9108 Nanjing 9108 68 6.3 6.8 6.5 6.3
HG 505 Nanjing 505 73 7.0 6.3 6.9 7.4
9 Xudao9 71 6.5 6.5 6.8 7.2

Mean 71 Aa 6.6 Aa 6.5 Bb 6.7 Aa 7.0 Aa
5051 Wuyun 5051 57 5.5 7.5 4.8 4.7
HB 1612 Yangjing 1612 59 5.4 7.3 5.8 4.5
8  Huajing 8 57 4.9 7.5 5.4 4.5

Mean 58 Bb 5.3 Bb 7.4 Aa 5.3 Ab 4.6 Bb
1606 Fujing 1606 68 6.3 6.9 6.6 6.2
MG 3 Suxiangjing 3 69 6.9 6.7 7.2 6.9
1 Songzaoxiang 1 71 6.7 6.7 5.9 6.8

Mean 69 Aa 6.6 Aa 6.8 Bb 6.6 Aa 6.6 Aa
Between years ns ns ns ns ns

5% 1% ns 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-

bability levels, respectively. ns: not significant. Abbreviations are the same as those given in Table 2.

2.7
7.31% 4.79%,

2017,

39.31% 42.63%, 2.8 RVA
> > 2017 R

22.06% 19.12%, > ( 8
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Table 5 Processing quality in different types of conventional japonica rice (%)

Type Cultivar Brown rice rate Milled rice rate Head milled rice rate
2017
9108 Nanjing 9108 85.58 69.56 64.29
HG 505 Nanjing 505 82.86 66.19 62.09
9  Xudao 9 84.28 71.62 59.54
Mean 84.24 Aa 69.12 Aa 61.97 Aab
5051 Wuyun 5051 82.24 64.69 63.19
HB 1612 Yangjing 1612 83.47 68.06 61.76
8  Huajing 8 83.33 72.09 64.38
Mean 83.01 Aa 68.28 Aa 63.11 Aa
1606 Fujing 1606 83.25 69.58 58.80
MG 3 Suxiangjing 3 84.68 69.39 60.03
1 Songzaoxiang 1 84.03 70.58 57.12
Mean 83.99 Aa 69.85 Aa 58.65 Ab
2018
9108 Nanjing 9108 84.93 70.94 64.06
HG 505 Nanjing 505 83.22 66.70 62.37
9  Xudao 9 84.28 69.75 60.13
Mean 84.14 Aa 69.13 Aa 62.19 Aab
5051 Wuyun 5051 82.68 66.63 62.67
HB 1612 Yangjing 1612 83.64 66.88 62.01
8  Huajing 8 83.50 70.30 63.53
Mean 83.27 Aa 67.94 Aa 62.74 Aa
1606 Fujing 1606 84.66 70.65 58.98
MG 3 Suxiangjing 3 83.56 70.53 60.27
1 Songzaoxiang 1 83.50 71.04 57.96
Mean 83.91 Aa 70.74 Aa 59.07 Ab
Between years ns ns ns
5% 1% ns 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% proba-
bility levels, respectively. ns: not significant. Abbreviations are the same as those given in Table 2.

RVA :
29 2017 ,
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Table 6 Appearance quality in different types of conventional japonica rice

Chalkiness rate

Chalkiness degree

Type Cultivar Transparency Length-width ratio %) %)
2017
9108 Nanjing 9108 3 1.67 64.95 23.30
HG 505 Nanjing 505 4 1.75 59.82 21.86
9 Xudao 9 2 1.83 42.57 19.57
Mean 3 Aa 1.75 Aa 55.78 Aa 21.58 Aa
5051 Wuyun 5051 3 1.76 49.46 18.73
HB 1612 Yangjing 1612 2 1.75 47.95 16.24
8  Huajing 8 2 1.93 22.73 8.15
Mean 2 Aa 1.81 Aa 40.05 Ab 14.37 Ab
1606 Fujing 1606 3 1.70 45.02 18.68
MG 3 Suxiangjing 3 4 2.03 66.85 23.75
1 Songzaoxiang 1 3 2.35 49.31 18.77
Mean 3 Aa 2.03 Aa 53.73 Aa 20.40 Aab
2018
9108 Nanjing 9108 3 1.71 67.05 25.80
HG 505 Nanjing 505 5 1.74 61.86 22.85
9 Xudao 9 3 1.89 42.83 20.34
Mean 4 Aa 1.78 Aa 57.25 Aa 23.00 Aa
5051 Wuyun 5051 4 1.76 46.63 18.87
HB 1612 Yangjing 1612 3 1.73 46.28 19.79
8  Huajing 8 2 1.92 21.57 8.43
Mean 3 Aa 1.80 Aa 38.16 Ab 15.70 Ab
1606 Fujing 1606 2 1.76 49.92 20.47
MG 3 Suxiangjing 3 4 2.11 66.21 25.85
1 Songzaoxiang 1 4 2.32 48.73 19.26
Mean 3 Aa 2.06 Aa 54.95 Aa 21.86 Aab
Between years ns ns ns ns
1% ns 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-

bability levels, respectively. ns: not significant. Abbreviations are the same as those given in Table 2.

RT TREXBENEENEFAREEZERRDR

Table 7 Nutritional, cooking and eating quality in different types of conventional japonica rice

Type

Cultivar

Amylose content (%)

Gel consistency (mm)

Protein content (%)

2017

HG

9108 Nanjing 9108

505 Nanjing 505

10.49
10.43

87
82

7.59
7.05
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Type Cultivar Amylose content (%)  Gel consistency (mm) Protein content (%)
9  Xudao 9 13.87 81 7.40
Mean 11.60 Ab 83 Aa 7.35 Ab
5051 Wuyun 5051 14.17 67 7.99
HB 1612 Yangjing 1612 16.32 71 7.64
8  Huajing 8 18.00 66 8.16
Mean 16.16 Aa 68 Bb 7.93 Aa
1606 Fujing 1606 11.51 81 7.55
MG 3 Suxiangjing 3 11.75 78 7.69
1 Songzaoxiang 1 10.72 83 7.21
Mean 11.33 Ab 81 Aa 7.55 Aab
2018
9108 Nanjing 9108 10.47 89 7.43
HG 505 Nanjing 505 10.41 83 7.04
9 Xudao9 13.67 81 7.34
Mean 11.52 Ab 84 Aa 7.27 Ab
5051 Wuyun 5051 13.91 65 7.90
HB 1612 Yangjing 1612 16.42 68 7.59
8  Huajing 8 17.84 65 8.10
Mean 16.06 Aa 66 Bb 7.86 Aa
1606 Fujing 1606 11.20 80 7.69
MG 3 Suxiangjing 3 11.51 78 7.83
1 Songzaoxiang 1 10.82 82 7.56
Mean 11.18 Ab 80 Aa 7.69 Aab
Between years ns ns ns
5% 1% 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-

bability levels, respectively. ns: not significant. Abbreviations are the same as those given in Table 2.

#8 TREEBEMERER RVA IEHHEE

Table 8 RVA profile characteristics in different types of conventional japonica rice (cP)

Type Cultivar Peak viscosity Trough viscosity Final viscosity = Breakdown Setback  Consistence
2017
9108 Nanjing 9108 2109 957 1729 1152 -380 772
HG 505 Nanjing 505 2143 1066 1673 1077 —470 607
9  Xudao 9 2244 1251 2037 993 -207 786
Mean 2165 Bb 1091 Be 1813 Bb 1074 Aa -352 Bb 722 Be
5051 Wuyun 5051 2315 1408 2452 907 137 1044
HB 1612 Yangjing 1612 2350 1464 2475 886 125 1011
8  Huajing 8 2245 1405 2455 840 210 1050
Mean 2303 ABb 1426 ABb 2461 Aa 878 Ab 157 Aa 1035 Aa
1606 Fujing 1606 2872 1695 2665 1177 -207 970
MG 3 Suxiangjing 3 2600 1656 2495 944 -105 839
1 Songzaoxiang 1 2623 1628 2445 995 -178 817
Mean 2698 Aa 1660 Aa 2535 Aa 1039 Aa —-163 Bb 875 ABb
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Type Cultivar Peak viscosity Trough viscosity Final viscosity =~ Breakdown  Setback  Consistence
2018
9108 Nanjing 9108 1910 797 1618 1113 -292 821
HG 505 Nanjing 505 2449 1319 1774 1130 =575 555
9  Xudao 9 2413 1536 2102 877 =311 568
Mean 2257 Aa 1217 Aa 1831 Ab 1040 Aa -393 Bb 648 Bb
5051 Wuyun 5051 2451 1649 2658 802 207 1009
HB 1612 Yangjing 1612 2565 1625 2633 940 68 1008
8  Huajing 8 2178 1381 2378 797 200 997
Mean 2398 Aa 1552 Aa 2556 Aa 846 Ab 158 Aa 1005 Aa
1606 Fujing 1606 2718 1551 2338 1167 -380 787
MG 3 Suxiangjing 3 2484 1349 2177 1135 =307 828
1 Songzaoxiang 1 2764 1848 2558 916 -206 710
Mean 2655 Aa 1583 Aa 2358 Aa 1073 Aa -298 Bb 775 ABDb
Between years ns ns ns ns ns ns
5% 1% ns 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-

bability levels, respectively. ns: not significant. Abbreviations are the same as those given in Table 2.

R9 22017 EAREUEMAEBE B REREIHIE

Table 9 Growth period and temperature and light during the grain filling period in different types of conventional japonica rice in

2017
Grain filling period Temperature and light in grain filling period
Type Cultivar o ) Mean daily Accumulated . )
Jointing Heading Days Sunshine Rainfall
(month/day) (month/day) (d) tempoerature tempoerature hours (h) (mm)
(C) (C)
9108 Nanjing 9108 8/25 10/21 57 20.77 624.90 215.60 444.50
HG 505 Nanjing 505 8/20 10/25 66 21.06 720.70 256.30 464.20
9  Xudao 9 8/28 10/25 58 20.38 644.90 214.60 444.50
Mean — — 60 Aab 20.74 Aa 663.50 Aab 228.83 Aab 451.07 Aa
5051 Wuyun 5051 8/22 10/24 63 20.93 699.70 236.10 464.20
HB 1612 Yangjing 1612 8/25 10/28 63 20.25 676.40 246.80 444.50
8  Huajing 8 8/22 10/25 64 20.85 705.10 239.50 464.20
Mean — — 63 Aa 20.68 Aa 693.73 Aa 240.80 Aa  457.63 Aa
1606 Fujing 1606 8/26 10/19 54 20.45 603.61 201.30 425.00
MG 3 Suxiangjing 3 8/18 10/11 54 20.29 598.85 214.80 418.60
1 Songzaoxiang 1 8/20 10/9 50 20.15 517.65 205.70 396.10
Mean — — 53 Ab 20.30 Aa 573.37 Ab  207.27 Ab  413.23 Ab
5% 1% 2

Values for a cultivar within a column followed by different lowercase and capital letters are significantly different at the 5% and 1% pro-

bability levels, respectively. Abbreviations are the same as those given in Table 2.
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