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Effects of Growth-period Type and Nitrogen Application Level on the RVA
Profile Characteristics for Japonica Rice Genotypes
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Abstract: A field experiment was conducted using 46 japonica rice varieties belonging to three growth-period types in the middle
and lower reaches of the Yangtze River. The results were as follows: (1) Generally, with increasing nitrogen application rate, the
peak viscosity and the breakdown value decreased, the setback value and the pasting temperature increased accordingly, while the
hot viscosity, the final viscosity and the consistency value showed no apparent changes. (2) The peak viscosity and the breakdown
value decreased sharply with delaying growth duration among different growth-types of rice cultivars, the setback value, the
consistency value and the pasting temperature increased, while the hot viscosity and the final viscosity increased at first and then
decreased. (3) As the growth-period prolonged, the influence of nitrogen application rate on the RVA profile changed from the
positive to the insensitive and at last to the entirely invalid. (4) Correlation analysis proved that, final viscosity, breakdown, con-
sistency, setback value and pasting temperature were significantly or very significantly correlated with gel viscosity and taste
value. Using the regression equation containing breakdown, final viscosity, pasting temperature and taste value, the taste quality
could be predicted quantitatively from RVA values.

Keywords: Japonica rice; Growth-period; Nitrogen application rate; RVA

RVA ,
RVA , oy 3
[1-8] DH i
[41
s s
(30971732), (2011BAD16B03),
( [2011]4003) ( [2011]4005)
’ (Corresponding author): , E-mail: hczhang@yzu.edu.cn, Tel: 0514-87979220
: E-mail: limin_good@yahoo.com.cn

Received( ): 2011-05-17; Accepted( ): 2011-10-12; Published online( ):2011-12-01.

URL: http://www.cnki.net/kcms/detail/11.1809.5.20111201.0921.009.html



294

38

, , RVA
1
(1] , RVA >
RVA
b
2 sry g
1 MRI5EZE
RVA 1.1
, 46
b b b
[11-18] (10 ) (18 ) 20 )3
RVA [19-23] ( 1 )
RVA 25~28 g
F1 HiKKERMREEEHER
Table 1 List of rice varieties and their growth-period types in this experiment
Growth-period type Growth period Variety
135-145d 93538 687 3 2 8 1382 99 1898
MMMJ 201 40
Yanjing 93538, Yangjing 687, Shuijing 3, Huajing 2, Huaidao 8, Siyang 1382, Zhendao 99,
Nongyu 1898, Xuyou 201, Nanjing 40
145-155d 9 57 5 ELIO 2000 5 1 8
LMM]J I 98 39 R254 4003 2001-4 4928 2
4901 863B
Zaofeng 9, Nongken 57, Yanjing 5, ELIO, Xujing 2000, Zhengdao 5, Yanyou 1, Ninghui 8,
Guanglingxiangjing, III You 98, Nanjing 39, R254, Wanjing 4003, Xinghua 2001-4, Yangfujing
4928, Yanyou 2, Yangfujing 4901, 863B
155-165d 210 T31 13 2401 86 8 4 14 1
EMLJ 97 7 196 20-18 15 158 1 9
9746  99-295

Zhendao 210, Xiangjing T31, Wujing 13, Wu 2401, 86 you 8, Changnongjing 4, Wuxiangjing
14, Ningjing 1, Wanjing 97, Wuyunjing 7, Zhendao 196, Xiangjing 20-18, Wujing 15, Zhendao
158, Suxiangjing 1, Wuxiangjing 9, 9746, 99-295

MMMLI: medium-maturing medium japonica rice; LMMI: late-maturing medium japonica rice; EMLIJ: early-maturing late japonica rice.

1.2 P,0s5 150 kg, K,0O 150 kg,
2007 2008
, , 1.3
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Table 2 Effects of nitrogen application rate on RVA profile values for rice cultivars with different growth-period types

Parameter Cultivar type No nitrogen  Low nitrogen  Middle nitrogen High nitrogen Average CV (%)
MMMJ  2893.40aA  2806.06 bA 2564.50 bB 2759.60 aA 2755.89 19.81
Peak (vcigosity LMMJ  2907.22 aA 2848.59 aA 2658.00 aA 2523.00 bB 2734.20 15.49
EML]  2786.11bB  2486.39 cB 2372.61 cC 2277.00 ¢C 2480.53 11.23
Average 2862.24 2713.68 2531.70 2519.87
CV (%) 43.17 13.71 17.40 10.44
MMMJ  1411.40 bB 1444.28 aA 1088.80 bB 1334.30 aA 1319.69 8.21
Hot ‘(’iif)““y LMMJ  1492.72aA  1386.76 bB 1239.50 aA 1333.65 aA 1363.16 12.90
EMLJ]  1487.22aA  1266.17 cC 1239.17 aA 1278.00 bA 1317.64 11.54
Average 1463.78 1365.74 1189.16 1315.32
CV (%) 32.21 15.02 13.68 40.70
MMMJ  2483.10bB  2621.57 aA 2137.40 bB 2393.30 cB 2408.84 11.82
C°°1(Vci;§°s“y LMMJ  2665.50aA  2558.76 bB 2396.28 aA 2526.47 aA 2536.75 22.87
EML]  2722.44aA  2460.33 cC 2412.61 aA 2446.59 bB 2510.49 17.59
Average 2623.68 2546.89 2315.43 2455.45
CV (%) 21.02 31.30 15.01 36.60
MMMJ  1482.00 aA  1361.78 bB 1475.70 aA 1425.30 aA 1436.19 25.77
Brez‘i‘g)"wn LMMJ  1414.50 bB 1461.82 aA 1418.50 bA 1189.35 bB 1371.04 11.15
EMLJ]  1298.89 cC 1220.22 ¢C 1133.44 cB 999.00 cC 1162.89 9.05
Average 1398.46 1347.94 1342.55 1204.55
CV (%) 15.10 11.10 7.32 5.64
MMMJ  1071.70 cB 1177.29 abA 1048.60 bA 1059.00 bB 1089.15 18.30
Con(sgif)ence LMMJ  1172.78bA  1172.00 bA 1156.78 aA 1192.82 aA 1173.59 79.38
EML]  123522aA  1194.17 aA 1173.44 aA 1168.59 aA 1192.86 39.31
Average 1159.90 1181.15 1126.27 1140.14
CV (%) 14.06 102.02 16.62 15.99
MMMJ  -41030cC  -184.49 bB -427.10 cB -366.30 cB ~347.05 3.12
Se(?;)ck LMMJ  —241.72bB —289.82 ¢cB —261.72 bAB 3.47 bA -197.45 1.46
EMLI -63.67 aA ~26.06 aA 40.00 aA 169.59 aA 29.97 0.29
Average -238.56 ~166.79 -216.27 —64.41
CV (%) 1.38 1.26 0.91 0.23
MMMJ 73.19 aA 73.99 aA 72.71 cB 72.40 cB 73.07 105.27
ten‘:;setri:tire LMMJ 72.23 bA 72.66 aA 73.30 bB 76.24 bB 73.61 40.67
(C) EMLI 72.10 bA 75.66 aA 76.44 aA 81.06 aA 76.31 20.71
Average 72.51 74.10 74.15 76.57
CV(%)  122.40 49.36 36.90 17.65
1% 5%

Values with in a row followed by different letters are significantly different at 1% (capital) and 5% (small) probability levels, respec-
tively. MMMIJ: medium-maturing medium japonica rice; LMMI: late-maturing medium japonica rice; EMLIJ: early-maturing late japonica

rice.
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Table 3 Effects of nitrogen application rate on protein content of different growth types

Growth type Nitrogen application Mean (%) SD Max (%) Min (%) Range (%) CV (%)
No nitrogen 7.22dC 0.35 8.10 6.40 1.70 4.85
MMM]J Low nitrogen 7.53 cB 0.51 7.95 6.45 1.50 6.77
Middle nitrogen 7.97 bB 0.43 8.65 7.15 1.50 5.40
High nitrogen 8.66 aA 0.38 9.30 8.20 1.10 439
Average 7.84 0.35 9.30 6.40 2.90 4.46
No nitrogen 7.39 dB 0.33 8.15 6.70 1.45 4.47
LMMJ Low nitrogen 7.59 ¢B 031 8.20 6.80 1.40 4.08
Middle nitrogen 8.06 bB 0.44 9.30 7.30 2.00 5.46
High nitrogen 8.86 aA 0.46 10.20 8.05 2.15 5.19
Average 7.91 0.32 10.20 6.70 3.50 4.05
No nitrogen 7.39 dD 0.38 8.30 6.60 1.70 5.14
EMLJ Low nitrogen 7.63 ¢C 0.44 8.30 6.70 1.60 577
Middle nitrogen 8.42 bB 0.39 9.55 7.30 2.25 4.63
High nitrogen 9.21 aA 0.38 10.45 8.25 2.20 4.13
Average 8.13 0.46 10.45 6.60 3.85 5.66
1% 5%

Values with in a row followed by different letters are significantly different at 1% (capital) and 5% (small) probability levels, respec-
tively. MMMJ: medium-maturing medium japonica rice; LMMJ: late-maturing medium japonica rice; EMLIJ: early-maturing late japonica
rice.

x4 RBKEMBERRAE. EEIMSEREKENZR

Table 4 Effects of nitrogen application rate on gel consistency, amylose content, and taste value of different growth types

cv
Parameter Nitrogen application Mean SD Max Min Range (%)
No nitrogen 65 aA 6.69 75 42 33 10.37
Gel consistency Low nitrogen 62 bB 6.18 73 39 34 9.95
() Middle nitrogen 58 cC 5.58 68 35 33 9.57
High nitrogen 50 dD 4.74 56 34 22 9.47
Average 59 7.98 75 34 41 13.59
No nitrogen 18.74 aA 1.71 19.68 16.55 3.13 9.12
Amyloz;);omem Low nitrogen 17.57 bAB 1.40 16.15 14.65 1.50 7.95
Middle nitrogen 16.83 cB 1.24 15.50 13.60 1.90 7.37
High nitrogen 15.26 dC 1.37 14.50 13.40 1.10 8.97
Average 17.10 1.77 19.68 13.40 6.28 10.34
No nitrogen 70.15 aA 3.97 75.0 62.0 13.0 5.66
Taste value Low nitrogen 67.62 bB 3.39 73.0 60.0 13.0 5.01
Middle nitrogen 64.93 cC 3.84 67.5 56.0 11.5 5.92
High nitrogen 60.11 dD 3.73 63.5 52.5 11.0 6.20
Average 65.71 5.00 75.0 52.5 22.5 7.61
1% 5%

Values in a row followed by different letters are significantly different at 1% (capital) and 5% (small) probability levels, respectively.
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Table 5 Correlation of protein, gel consistency, amylose content, taste value, and RVA parameters
Peak Hot Cool Break- Consis- Setback Pasting Protein Gel con-
viscosity ~ viscosity  viscosity down tence temperature  content sistency Amylose
content
. 04717 -0.018 0.109 -0.582"  0.197 0.477" 0.462"
Protein content
, 0.195 -0.280 -0.464" 0.430"  -0.566" -0.574"  -0.311" -0.448"
Gel consistency
0.310" 0.520" 0.555" 0.028 0.507"  0.250 -0.040 -0.181 -0.349"
Amylose content
0.184 -0.218 -0.312" 0.394"  -0.334" -0429"  -0.490" -0.674" 0.408™ 0.040
Taste value
0.05  0.01
", ™ denote significantly different at the 0.05 and 0.01 probability levels, respectively.
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