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Abstract: To explore the relationship between grain quality of japonica rice with good eating quality and soil physical

and chemical properties, 11 representative rice planters
who planted Nanjing 46, Nanjing 3908, Nanjing 5055 and

Nanjing 9108 were randomly selected in the polder area of
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of soil physical and chemical properties of 11 rice planters, total nitrogen content and total phosphorus content were 1. 60
g/kg, 0.56 g/kg respectively in the two experimental years. The average contents of available nitrogen, available phosphor-
us and available potassium were 110. 5 mg/kg, 11.42 mg/kg, 133. 4 mg/kg respectively, and average organic matter con-
tent was 26. 64 g/kg. Differences of paddy soil nutrient conditions were significant between different rice planters. In the
two seasons, the lowest average yield of rice was in Nanjing 46, which was 9 248. 1 kg/hm®, and the highest average yield
of rice was in Nanjing 3908, which reached 9 812. 8 kg/hm>. The difference of average rice yield between 2021 and 2020
was not significant. The quality indexes of Nanjing 46 were better than the other three rice varieties on the whole, and the
comprehensive taste value of Nanjing 46 was the highest. The quality of Nanjing 46 was relatively high, but both of its
chalkiness degree and chalky grain rate were slightly high. Results of correlation analysis showed that, rice farm with high
soil organic matter content had high head rice rate, peak viscosity and hot paste viscosity, and had high gel consistency of
rice and low protein content, which showed good rice quality. All of above, Nanjing 46 grain had the best quality among

different rice varieties, and planting Nanjing 46 in soil of high fertility can further improve its rice quality. However, the

yield of Nanjing 46 was generally low, while Nanjing 3908 performed well in both rice yield and rice quality.
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FH 1 RIH1,2020 4FF0 2021 4R 11 AS/K R fbia
FUA I IS A A RN 1.18~2. 12 g/kg, FHIEN
1. 60 g/kg; B 7 O0. 372~0. 712 g/kg, FHIMEH N
0.56 g/kg; HAL A & N91. 3~ 137. 6 mg/kg, FHI1H
9 110. 5 mg/ kg ; HALHE S 9. 11~ 14. 19 mg/kg, 1
BIH N 11,42 me/kg; #HACH & & 4 102.5~ 159.7
me/ kg, FHIE R 133. 4 mg/ke; F WL 5 K17, 87~
36. 08 g/kg, FIIH N 26. 64 g/kg, MIEREEHERE 11
AN KFERE T A AR F LA AL IR R b (1 22 57
2K KT WOEIER X R AT b bR, -8
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Table 1 Basic physical and chemical properties of farmland soil of representative rice planters

) GRAR  GWaR | ERAAR  ERmaR  EAAAR o R
FE AW FEEM (ko) ot el e ot i ot ol e
2020 HHE 46 Al 1.71be 0.549cd 112.0cd 9.11f 129.2¢ 22.86e
A2 1.82b 0.587bc 126.3b 11.22e 140.3b 31.87b
A3 2.04a 0.649a 134.6a 14.19a 151.3a 35.53a
A4 1.73bc 0.606b 118.9bc 11.44de 141.9ab 32.53b
B 3908 B1 1.60cd 0.492¢ 111.2¢d 13.08abc 127.4¢ 27.96¢
B2 1.19¢g 0.562cd 96.5f 11.22e 111.7d 20.86g
1% 5055 Cl1 1.48de 0.446f 108.0de 11.73de 128.6¢ 24.75d
C2 1.39ef 0.540d 102.2ef 12.71bed 117.0d 22.24ef
C3 1.26fg 0.570bed 98.0f 11.87cde 115.9d 17.87h
HRE 9108 DI 1.29fg 0.578bcd 99.0f 13.58ab 116.9d 21.32fg
D2 2.11a 0.683a 137.6a 11.06e 142.6ab 35.97a
2021 FRE 46 Al 1.73¢ 0.502f 109.6bc 9.75¢cd 142.5¢ 23.60de
A2 1.81b 0.527e 116.2b 11.07be 111.4de 31.67b
A3 2.03a 0.641bc 129.6a 11.17be 149.5bce 35.33a
A4 1.77bc 0.611c 110.4bc 10.70bed 159.7b 31.43b
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FIBE 3908 Bl 1.61d 0.499fg 105.0cd 11.75ab 102.5¢ 27.57¢
B2 1.18h 0.561d 91.3f 11.65ab 120.4d 20.79f
FEE 5055 Cl 1.47e 0.372h 103.4cd 11.57ab 120.4d 24.57d
2 1.37f 0.571d 100.6de 10.22bed 172.4a 22.33ef
C3 1.26g 0.479g 93.1f 9.79¢d 144.7¢ 18.06g
A 9108 D1 1.28g 0.674b 94.9ef 9.51d 146.5¢ 21.02f
D2 2.12a 0.712a 133.1a 12.81a 141.8¢ 36.08a
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Fig.1 Grain yield of different rice planters
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Table 2 Rice processing quality of different rice planters

AERE w A iz SN BEKRE (%) KA (%) B KAE (%)
2020 RHE 46 Al 85.1a 74.3b 69.0bc
A2 85.3a 74.7b 69.5ab
A3 85.6a 75.6a 70.5a
A4 85.3a 74.6b 69.7ab
FARE 3908 Bl 84.9a 73.8bc 68.7bcd
B2 83.8b 72.9¢d 67.8cd
FiHE 5055 Cl 83.1bc 73.1cd 69.9ab
C2 82.6cd 72.3d 68.8bced
C3 81.9d 71.2¢ 68.1cd
R 9108 D1 80.4e 70.2f 64.0e
D2 82.5¢cd 72.6d 67.7d
2021 R 46 Al 83.8a 73.4abc 68.2cd
A2 82.9a 71.4cde 68.9abc
A3 83.9a 72.2¢d 69.8ab
A4 84.1a 75.0a 70.2ab
R M 3908 B1 84.0a 74.1ab 70.5a
B2 83.8a 73.1bed 69.6ab
RIHE 5055 Cl 84.0a 71.8cd 69.7ab
c2 83.5a 71.7¢d 68.6hc
C3 83.5a 71.4cde 67.8d
RHE 9108 D1 81.3b 69.7¢ 64.4e
D2 83.6a 71.2de 67.8d
7] —F B8 IR AF LU, AN Rl/ING S BESRIRTE 0.05 /KF 225 3
£33 AREKBREEEEARIMNRE SR
Table 3 Rice appearant grain type quality of different rice planters
AR F Rl T 32 1k RS (mm) KEDE (mm) K bt LHEE(%) WP ( %)
2020 RIHE 46 Al 4.90b 2.88hc 1.70b 6.53a 16.66cd
A2 4.90b 2.88bc 1.70b 6.44ab 16.06cde
A3 4.90b 2.88hc 1.70b 6.16b 15.49¢f
A4 4.86bc 2.88hc 1.69b 6.38ab 15.98de
RiBE 3908 Bl 5.00a 2.94a 1.70b 5.39d 14.84f
B2 4.90b 2.89b 1.69b 5.67cd 15.71e
B 5055 Cl1 4.80de 2.82de 1.70b 5.55¢cd 15.92de
2 4.80de 2.81ef 1.71b 5.70cd 16.80be
c3 4.76e 2.78f 1.72ab 5.85¢ 17.49h
1% 9108 D1 4.83cd 2.84cde 1.70b 6.53a 18.29a
D2 4.96a 2.86bcd 1.74a 6.26ab 16.14cde
2021 Rt 46 Al 4.64ab 2.64b 1.75ab 6.25hc 18.74ab
A2 4.66ab 2.63b 1.77a 6.04cd 17.97ab
A3 4.65ab 2.64b 1.76a 5.90cd 16.95b
A4 4.69a 2.66ab 1.76a 6.18hc 17.26h
F ¥ 3908 Bl 4.66ab 2.70a 1.72be 5.31d 16.76bc
B2 4.61b 2.65b 1.74ab 5.69cd 18.09ab
M 5055 Cl 4.48cd 2.68ab 1.67d 6.89ab 16.55hc¢
c2 4.52¢ 2.65b 1.70cd 7.39a 17.11b
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AERE d Rl P E ik AL (mm) AL FE (mm) KFEL EHE(%) KR (%)
C3 4.49cd 2.64b 1.70cd 7.65a 17.89ab
FHHE 9108 D1 4.47cd 2.54¢ 1.76a 7.19a 19.59a
D2 4.46d 2.55¢ 1.75ab 6.27bc 16.24c¢
[ —F Kl (R 47 LU AL, AN [R)/NG 7 BE RN AE 0.05 /KF-25 5
233 BARAEAAERARSETARASRA BMER4 LU mm, SRR 2R 208 B EIKOE AN R R 32 44K ]

BASH 11 ASRPAE AR, 2020 AR 2021 AR R Ky
EEABEE 0 9. 14% 01 8. 78% ;2 N RIGAEFE
AN 7] AR it o e K- 34 2 1 5 s DA/ N B Ry
FARE 46 B RE 5055, 7 RE 3908 | 7 RE 9108, KK K
8.54% 8.97% .9.00% .9. 76% , i Fh [A] i) 22 F £ 3k
2K (3R 4) 5 ASTRIBIAR S AR o) R oK 2 1 T & it
PSR B FH K, 11 AR R 34 2020 4R A
2021 AF R K F- 2 BB BE 43 14 81,1 mm il 80. 6
mm ;2 PRI AE B, N 6] 2K R i ol e 1 34 fie 1
/SNBSS R RE 9108 R K 3908 | A 5055 7
1 46, KK H 78.0 mm . 79.4 mm . 81.0 mm.83.0

R4 FRKEMHEICEBREZEZRKRSEFRAR

FEOK BB B 22 5 23K B E K P, 11 DA A F2 4k,
2020 47 2021 4F FF K V- 4 55 VE B B 1 43 0 oA
10. 10% 1 9. 99% 52 ™50 4F FE | A [R] 7K A o ol e
KA HA R EEETE R & i /INB R A R B 46 |
FARE 3908 , B 5055, R EE 9108, KK 9. 67% |
9.96% .10. 11% ,10. 81% , AN[a] fiy Fl i) 22 57 Z2 3K 3] i
FHKE s REK ELBE TE M & S AR [A) Ao 32 1A Tl 22
FEEEREES,

LB, RRE 46 1148 10T A B RE TE R S AR
WEHRBE R, A oK 25 A B R 5 8 5% b AL 4, m Rl
3908 IKZ.,

Table 4 Rice cooking taste and nutritional quality of different rice planters

ARRE Al il F 44 HAFEE (%) AR (mm)  EEERER SR (THE, %)
2020 A 46 Al 9.43¢ 82.3abc 9.80d
A2 8.87de 83.0ab 9.57d
A3 8.16f 83.7a 9.43d
A4 8.69¢ 82.7ab 9.60d
FEHE 3908 Bl 8.81e 81.0bed 10.20¢
B2 9.32¢ 80.0cd 9.67d
#5055 Cl 8.83e 82.0abc 9.80d
C2 8.91de 80.0cd 10.60b
C3 9.16¢d 79.0de 10.37be
R4 9108 DI 9.92b 78.0e 10.30bc
D2 10.49a 80.7hcd 11.80a
2021 R 46 Al 8.77hc 81.9ab 9.64¢
A2 8.14de 83.1ab 9.99be
A3 8.07e 83.9a 9.54¢
A4 8.17cde 83.5a 9.79bc
mH 3908 Bl 8.75be 79.0cd 10.12abc
B2 9.14ab 77.4d 9.85hc
B 5055 c1 8.69bc 82.0ab 9.85hc
C2 9.04ab 81.7ab 10.13abe
c3 9.16ab 81.0bc 9.89be
R 9108 D1 9.53a 75.3¢ 10.37ab
D2 9.10ab 78.0d 10.76a

[l —F B R 47 Lo, AR/ NE TR ORTE 0.05 KPR 3%,
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T8 1) O {1 285 P sF 1) 7R /0N 156 R R K T A 11 1
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5055 FYFE KT 35 WA Bsf (] 45 /0N, i BE 9108 F) -3
VAR RS (RIS, AN ] KR A RS KT 5 AL A
F5 FEKSHEEERRPERE S RVA ) S
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SRR RIRE 46 Rk RVA 5 FRAF A AR X 5%
P, BAE 3908 IR,
23.5 FksbAgekia mE 2 MEE AT LA E
11 AR FEA 2020 4EFT 2021 4EREKRE &
WRAE 25911 83. 7 F1 82. 03 WA A Al £4AF , D1 F
WEWRAE A%, R 75.5, A3 I B R i, ik
86. 8 Mk 2524 11. 3, Ab B[] 25 S 35 3] b 27K F52 A4~
TR0 AF B AN R R i i T 257 R A D /N 81 KO
I RE 9108 B KE 3908 R4 5055 RAE 46, KK K
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Table 5 Rice spectrum eigenvalue by rapid viscosity analyzer ( RVA) starch profile of different rice planters

2020 RIKE 46 Al 2 645.2efg  1685.4bc 2 086.0c 959.8d -559.2ab  400.6de 7.04ab 74.0d
A2 2791.9b¢  1712.4b  2195.8b 1079.5ab  -596.1ab  483.4abc  7.0lab 73.4d
A3 2879.7a  1759.5a  2268.9a 1 120.1a -610.8abc  509.4a 7.02ab 72.1d
A4 2798.3b  1713.0b  2152.0b 1085.3ab  -646.3bc  439.0bc 6.96ab 73.2d
R fE 3908 Bl 2727.9d  1703.5b  2195.5b 1024.4bed -532.4a 492.0ab 6.82b 76.4cd
B2 2 634.4efg  1639.2de 2 016.1d 995.1cd  -618.3abc  376.8ef 6.83b 80.0b
FRE 5055 C1 2737.7cd  1663.6cd 2181.9b 1074.1abc -555.9ab  518.3a 6.73b 77.8¢
2 2665.0ef 16043ef  2085.0c 1060.7abc —580.0ab  480.7abc  6.86b 79.6h
C3 2614.6fg  1578.5( 2005.9d 1036.1abc -608.7abc  427.4cd 6.87b 82.2ab
i 9108 D1 2597.3g  1492.1g 1822.7¢ 1105.2ab  -774.6d 330.6f 7.25a 84.2a
D2 2692.9de 1607.0ef  1997.4d 1085.9ab  -695.4cd  390.4de 6.73b 82.6ab
2021 R KE 46 Al 2769.7¢  1503.7¢ 1921.3¢  1266.0b -848.3ab  417.7bc 6.43a 74.8bc
A2 2944.7bc  1588.0b  2058.7b 1356.7ab  -886.0ab  470.7abc  6.27ab 73.2de
A3 3077.7a  16787a  2174.7a 1399.0ab  -903.0ab  496.0ab 5.67d 73.0e
A4 2937.0bc  1580.0b  2054.3b 1357.0ab  -882.7ab  474.3ab 6.12bc 73.4de
FHE 3908 Bl 2907.0b¢  1622.0b  2082.0b 1285.0ab  —825.0a 460.0abc  5.91c 74.1bc
B2 2805.7de  1422.3d 1946.0c  1383.3ab  -859.7ab  523.7a 6.19bc 75.1b
FAHE 5055 Cl 2988.0ab 1599.3b  2065.0b 1388.7ab  -923.0ab  465.7abc  5.98c¢ 73.8¢d
2 2938.0bc 1521.3¢ 1971.3¢c  1416.7a -966.7b 450.0abc  6.18bc 74.4bc
C3 2866.7cd 1 498.7¢ 1929.3¢c  1368.0ab  -937.3ab  430.7hc 6.32ab 75.0bc
R 9108 D1 2766.0e 1481.0c 1868.3d 1285.0ab  -897.7ab  387.3c 6.54a 76.9a
D2 2 889.3bc 1 516.0¢ 1954.7¢  1373.3ab  -934.7ab  438.7hc 6.27ab 75.4b
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Table 6 Correlation coefficients between main quality indexes of rice and soil physical and chemical properties

sk MAED R S MR B AL AL &
(TN) (TP) (AN) (AP) (AK) (OM)
HORE K% (HMR) 0.341 " -0.262* 0.281* 0.075 0.054 0.392 "
EHRE&E(PC) -0.247" 0.181 -0.161 -0.155 -0.110 -0.318*
JERAEE (GC) 0.453 -0.163 0.4464 ** -0.067 0.294* 0.419*
WE(ERERE (PY) 0.372* -0.020 0.249 -0.091 0.342" 0.445*
IR (TV) 0.447 ** -0.023 0.532* 0.231 0.002 0.490 **
AR (BDV) 0.058 -0.003 -0.092 -0.206 0.282" 0.094
THISAE (SBV) 0.003 -0.062 0.145 0.289" -0.258 " 0.001
FEOREWAA(RTV) 0.416 ** -0.258 " 0.427 0.021 0.139 0.401 **
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