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Effect of nitrogen application on yield and rice quality of mechanical trans-
planting high quality late rice

TANG Jian', TANG Chuang', GUO Bao-Wei'’, ZHANG Cheng-Xin', ZHANG Zhen-Zhen', WANG Ke',
ZHANG Hong-Cheng', CHEN Heng?, and SUN Ming-Zhu®

'Jiangsu Key Laboratory of Crop Cultivation and Physiology / Jiangsu Co-Innovation Center for Modern Production Technology of Grain Crops,
Yangzhou University, Yangzhou 225009, Jiangsu, China; > Bureau of Agriculture of Shanggao County of Jiangxi Province, Shanggao 336400, Jiangxi,
China; *Jiangxi Agricultural Technology Extension Station, Nanchang 330046, Jiangxi, China

Abstract: The experiment was conducted by using four high quality late rice varieties, including Taiyou 398, Huanghuazhan,
Tianyouhuazhan, and Meixiangxinzhan under four nitrogen treatments of 0, 135, 180, and 255 kg hm™ to select the optimum
nitrogen application rate for the coordination of high quality and high yield. The appropriate increase of nitrogen application im-
proved the yield of high quality rice, which reached maximum under the nitrogen treatment of 180 kg hm™. When the nitrogen
application was 180 kg hm™, the indicators such as the brown rice rate, milled rice rate and head milled rice rate for all varieties
reached maximum except for the head milled rice rate of Huanghuazhan. As more nitrogen was gradually applied, there were
growing length-width ratio, protein content and gel consistency of double-season high-quality late rice while in contrast reduction
in chalky grain percentage, chalkiness degree and amylose content, which also brought about a steady drop in peak viscosity,
trough viscosity, breakdown, final viscosity while a rise in setback and pasting temperature. To sum up, the appropriate increase of
nitrogen application can improve the processing quality, appearance quality, cooking and nutritional quality while deteriorate the
RVA characteristics. The nitrogen application of 180 kg hm™ facilitates a better coordination between quality and yield in high
quality double-season late rice under mechanical transplanting.
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Table 1 Yield and composition of high quality late rice under different nitrogen application rates
. . Total number . 1000-kernel Theoretical Actual
. Panicle Spikelets per . Seed-setting rate . . i
Cultivar Treatment 4y 2 . of spikelets weight yield yield
(x10"hm™) panicle R (%) > L
(x10"hm~) (& (kg hm ) (kg hm”)
2017
NO 295.50 Bb 127.39 Be 37643.45 Cc 83.43 Aa 20.35 Aa 6391.11 Cc 6218.51 Cc
Meixiang- N1 347.82 ABa 146.36 ABb 50907.50 Bb 77.79 ABb 20.05 Aab  7939.99 Bb 7497.38 Bb
xinzhan N2 354.63 Aa 157.26 Aa 55768.68 Aa 77.74 ABb 19.25 Ab 8345.75 Aa 8204.39 Aa
N3 357.92 Aa 156.04 Aa 55849.66 Aa 77.15 Bb 19.17 Aab  8186.72 ABa  8096.84 ABa
398 NO 304.88 Cc 117.36 Bb 35780.99 Cc 82.21 Aa 22.57 Aa 6639.09 Be 6495.88 Be
Taiyou 398 N1 341.09 Bb 129.04 Aa 44014.31 Bb 79.28 ABab 22.41 Aa 7819.87 Ab 7342.58 ABb
N2 367.41 ABa 131.02 Aa  48137.55 Aa 76.83 ABbc 22.35 Aa 8265.94 Aa 7928.13 Aa
N3 377.66 Aa 129.25 Aa  48812.10 Aa 75.02 Be 22.30 Aa 8166.00 Aa 7733.12 Aa
NO 269.72 Cc 111.37 Cc 30039.25 Cc 90.81 Aa 23.57 Aa 6456.85 Bc 6203.33 Be
Tianyouhua- N1 285.15BCb  133.18 Bb 37975.94 Bb 88.43 Aab 23.40 Aa 7858.22 ABb  7565.08 Ab
zhan N2 292.93 Bb 154.12 Aa 45146.24 Aa 86.38 ABb 23.30 Aa 9086.38 Aa 8608.62 Aa
N3 315.88 Aa 150.32 Aa  47482.38 Aa 82.14 Be 23.19 Aa 9005.57 Aa 8517.32 Aa
NO 285.21 Bb 105.05 Cc 29961.58 Cc 92.04 Aa 22.11 Aa 6097.19 Be 5941.71 Be
Huanghuazhan N1 33441 ABa 112.96 Bb 37775.11 Bb 91.45 ABa 21.87 Aa 7555.06 Ab 6987.72 ABb
N2 337.41 ABa 121.92 Aa  41137.03 Aa 91.09 ABa 21.75 Aa 8112.63 Aa 7948.39 Aa
N3 354.47 Aa 119.68 Aa  42423.47 Aa 88.09 Bb 21.68 Aa 8027.25 Aa 7870.37 Aa
2018
NO 304.77 Be 103.30 Bb 31482.50 Be 86.17 Aa 21.10 Aa 5724.27 Bb 5602.80 Bc
Meixiang- N1 317.08 ABbc 144.50 Aa  45818.28 Ab 84.16 Aab 20.12 Aab  7750.88 Aa 7326.74 Ab
xinzhan N2 326.32 ABb  148.54 Aa 48470.61 Aab 83.79 Ab 19.80 Ab 8041.17 Aa 7757.72 Aa
N3 354.02 Aa 142.97 Aa 50615.57 Aa 83.37 Ab 19.75 Ab 7912.05 Aa 7634.58 Aab
398 NO 273.98 Be 97.22 Be 26637.24 Be 87.29 Aa 24.25 Aa 5638.66 Cc 5910.65 Be
Taiyou 398 N1 338.63 Aa 113.77 Ab  38526.95 Ab 85.69 Aab 24.20 Aa 7989.63 Bb 7449.88 Ab
N2 347.87 Aab  121.08 Aa  42120.79 Aa 85.14 Ab 23.90 Aa 8571.00 Aa 8127.14 Aa
N3 354.02 Ab 117.75 Aab  41686.22 Aab 84.74 Ab 23.85 Aa 8425.41 ABa  7942.43 Aa
NO 283.77 Ac 97.00 Cc 27525.47 Cc 85.43 Aa 24.80 Aa 5831.91 Cc 5610.65 Bc
Tianyouhua- N1 306.42 Ab 131.32 Bb 40239.12 Bb 83.09 ABab 24.60 Aa 8225.20 Bb 7816.15 Ab
zhan N2 324.58 Aa 145.83 Aa  47334.81 Aa 80.51 ABbc 24.45 Aa 9280.08 Aa 8831.26 Aa
N3 335.54 Aa 141.50 ABa 47478.53 Aa 79.36 Be 24.40 Aa 9156.49 Aa 8646.55 Aa
NO 286.53 Ac 96.65 Bb 27693.35 Cc 90.65 Aa 22.80 Aa 5723.56 Be 5699.08 Cc
Huanghuazhan N1 318.18 Ab 119.71 Aa 38089.35 Bb 89.22 Aab 22.75 Aa 7731.50 Ab 7345.75 Bb
N2 338.32 Aa 123.34 Aa 41728.23 Aa 88.49 Aab 22.65 Aa 8363.81 Aa 8180.86 Aa
N3 341.40 Aa 120.93 Aa  41284.46 Aa 87.92 Ab 22.60 Aa 8203.12 Aa 7996.15 ABa
0.01  0.05 NO: ;N1: 135 kg hm™ ; N2: 180 kg hm™ ;N3: 255 kg

hm™

Values followed by different letters are significantly different at the 0.01 and 0.05 probability levels, respectively. NO: no N applied; N1: 135

kg hm? N applied; N2: 180 kg hm 2 N applied; N3: 255 kg hm >N applied.
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Table 2 Processing quality of high quality late rice under different nitrogen application rates (%)
2017 2018
Cultivar Treatment
BR MR HMR BR MR HMR
NO 78.41 Aa 68.67 Ab 58.94 Ab 77.01 Ab 70.71 Ab 53.58 Bb
Meixiangxinzhan N1 78.67 Aa 69.48 Ab 59.72 Aab 80.98 Aa 73.60 Aa 55.28 ABb
N2 79.30 Aa 70.74 Aa 62.25 Aa 81.20 Aa 73.88 Aa 58.02 Aa
N3 78.82 Aa 70.21 Aab 59.51 Aab 81.10 Aa 69.96 Ab 54.87 ABb
398 NO 79.70 Ab 66.56 Ab 53.58 Abc 78.29 Ab 63.58 Ab 50.99 Ab
Taiyou 398 N1 80.63 Aab  69.17 Aab 55.16 Aab 79.68 Aab  67.91 Aab  53.97 Aab
N2 81.98 Aa 70.12 Aa 57.07 Aa 81.74 Aa 70.23 Aa 57.75 Aa
N3 81.00 Aab  69.90 Aab 52.33 Ac 81.81 Aa 69.68 Aa 52.19 Aab
NO 80.10 Ab 70.70 Aa 63.10 Be 77.93 Ac 68.99 Ab 60.85 Bc
Tianyouhuazhan N1 80.14 Ab 71.22 Aa 65.89 ABb 81.08 Aab  7025Aab  64.05 ABb
N2 82.71 Aa 71.61 Aa 68.72 Aa 82.31 Aa 72.98 Aa 67.78 Aa
N3 81.51 Aab  71.29 Aa 61.67 Be 79.72 Abc  71.89 Aa 59.54 Be
NO 81.12 Aa 69.46 Ab 45.15 Be 79.77 Aa 68.36 Ab 45.56 Cc
Huanghuazhan N1 81.24 Aa 70.00 Aab 48.99 ABbe 80.56 Aa 68.97 Ab 48.14 BCb
N2 82.51 Aa 70.63 Aa 53.11 Aab 80.68 Aa 70.13 Aa 52.32 ABa
N3 82.01 Aa 69.21 Ab 54.13 Aa 79.44 Aa 68.87 Ab 54.67 Aa
0.01  0.05 NO: ;N1: 135 kg hm™ ; N2: 180 kg hm™ s N3: 255 kg hm™

Values followed by different letters are significantly different at the 0.01 and 0.05 probability levels, respectively. NO: no N applied; N1: 135
kg hm™ N applied; N2: 180 kg hm™ N applied; N3: 255 kg hm™> N applied; BR: brown rice rate; MR: milled rice rate; HMR: head milled rice

rate.
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Table 3 Appearance quality of high quality late rice under different nitrogen application rates

2017 2018
Cultivar Treatment

KL (mm) L/W CR (%) CD (%) KL (mm) L/W CR (%) CD (%)

NO 6.07Aa  3.12Aa  13.90 Aa 2.95 Aa 6.05Aa  3.18Aa  18.00 Aa 5.17 Aa

Meixiang N1 6.12Aa  3.16 Aa 1294 ABa  2.63 Aa 630Aa  333Aa  15.04Bb 3.64 Bb

xinzhan N2 6.15Aa  3.17Aa 10.98BCb  2.45 ABb 635Aa  335Aa  13.12Cc 3.17 Be

N3 6.28Aa  3.23Aa  9.90Cb 2.30 Bb 6.42Aa  336Aa 11.89Cd 2.59 Cd

398 NO 591 Aa  3.00Aa  18.94 Aa 3.91 Aa 623Aa  3.33Ab  18.62 Aa 5.59 Aa

Taiyou 398 NI 599Aa  3.02Aa 17.18 Aab  2.91Bb 659 Aa  3.57 Aab 17.41 Aa 4.70 Bb

N2 6.06 Aa  3.05Aa  13.90 Bc 2.65 Bb 6.62Aa  3.59 Aab 15.68 Ab 3.76 Cc

N3 6.13Aa  3.09Aa 1029Cd 2.15 Bb 6.69 Aa  3.65Aa 1157 Ac 2.55Dd

NO 6.15Aa  327Ab  21.05Aa 6.14 Aa 573Bb  3.02Aa 2376 Aa  11.58 Aa

Tianyouhuazhan N1 6.19Aa 331 Aab 18.73ABb  5.41 ABab 593Bb  3.16Aa  19.77 Bb 9.21 Bb

N2 6.23 Aa  3.38 Aab 17.25 ABbc 4.95 Bb 6.56 Aa  3.19Aa  15.75Cc 6.56 Cc

N3 6.33Aa  3.45Aa 1621 Bc 4.20 Bb 6.75Aa  324Aa 1523 Cc 6.54 Cc

NO 6.17Aa  3.02Ab 1835 Aa 7.47 Aa 6.04Aa  3.04Aa  18.06 Aa 5.88 Aa

Huanghuazhan N1 6.22Aa  3.06 Aab 17.71 Aa 6.70 ABa 6.05Aa  3.11Aa  14.61 Bb 4.43 Bb

N2 629 Aa  3.18 Aab 1424 Ab 5.41 Bb 620Aa  320Aa 1036 Cc 2.85Ce

N3 6.37Aa  3.28Aa  7.43Bc 4.97 Bb 621 Aa  3.21 Aa 9.96 Cc 2.72 Ce

0.01 0.05 NO: ;N1: 135 kg hm™ ;N2: 180 kg hm™ ;N3: 255 kg hm >

Values followed by different letters are significantly different at the 0.01 and 0.05 probability levels, respectively. NO: no N applied; N1: 135
kg hm™ N applied; N2: 180 kg hm™2 N applied; N3: 255 kg hm 2N applied; KL: kernel length; L/W: ratio of length/width of kernel; CR:

chalkiness rate; CD: chalkiness degree.

x4 TERMBEAETHRRBEZRZNETAR

Table 4 Cooking and nutritional quality of high quality late rice under different nitrogen application rates

2017 2018
Cultivar Treatment
AC (%) GC (mm) PC (%) AC (%) GC (mm) PC (%)
NO 19.34 Aa 62.0 Be 6.10 Be 17.95 Aa 63.2 Cc 6.5 Bc
Meixiang N1 18.05 ABb 68.5 ABb 7.90 Ab 17.32 Aab 69.5 Bb 7.8 Ab
xinzhan N2 17.52 Bbc 76.5 Aa 7.95 Ab 16.19 ABbc 75.9 Aa 8.5 Aa
N3 16.90 Bc 77.5 Aa 8.80 Aa 15.94 Bc 78.3 Aa 8.9 Aa
398 NO 16.46 Aa 64.5 Be 6.35 Dd 15.53 Aa 65.9 Ac 6.6 Cd
Taiyou 398 N1 15.74 Aab 68.0 ABbc 8.05 Cc 13.88 Bb 68.6 Abc 8.2 Bc
N2 15.26 Ab 69.5 ABab 8.70 Bb 13.57 Bbc 70.9 Aab 9.3 ABb
N3 15.23 Ab 73.0 Aa 9.70 Aa 12.85 Be 73.5 Aa 10.1 Aa
NO 23.78 Aa 65.8 Ab 7.10 Ab 22.51 Aa 68.8 Ab 6.7 Bc
Tianyouhuazhan NI 22.51 ABa 66.5 Ab 7.25 Aab 18.93 Bb 71.5 Ab 7.5 ABb
N2 19.53 BCb 75.8 Aa 7.35 Aab 18.26 Bbc 78.3 Aa 8.3 Aa
N3 19.01 Cb 76.0 Aa 7.70 Aa 17.68 Bc 79.2 Aa 8.8 Aa
NO 17.92 Aa 49.5 Be 6.35 Cc 16.11 Aa 53.6 Cc 7.4 Cc
Huanghuazhan N1 15.26 Bb 56.0 ABb 8.00 Bb 14.02 Bb 60.5 Bb 8.1 BCb
N2 13.71 Be 58.0 Ab 8.40 ABb 12.36 Bbc 62.6 ABb 8.7 ABb
N3 13.41 Bbe 62.0 Aa 9.20 Aa 11.47 Be 66.1 Aa 9.6 Aa
0.01 0.05 NO: ;N1: 135 kg hm™ ; N2: 180 kg hm™> 1 N3: 255 kg hm™?

Values followed by different letters are significantly different at the 0.01 and 0.05 probability levels, respectively. NO: no N applied; N1: 135
kg hm™2 N applied; N2: 180 kg hm ™ N applied; N3: 255 kg hm >N applied; AC: amylose; GC: gel consistency; PC: protein content.
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Table 5 RVA profile characteristics of high quality late rice under different nitrogen application rates (2018)

Cultivar Treatment Peak viscosity Trough viscosity Breakdown Final viscosity Setback  Pasting tfmperature
(cP) (cP) (cP) (cP) (cP) (©)
NO 3073.0 Aa 1777.5 Aa 1295.5 Aa 3002.5 Aa —70.5 Dd 75.13 Bb
Meixiang N1 2860.0 ABb 1691.5 ABab 1168.5 ABb  2865.0 ABb 5.0 Ce 75.70 ABb
xinzhan N2 2727.0 Bbe 1676.5 ABb 1050.5 Be 2749.0 BCc 22.0 Bb 76.65 ABb
N3 2644.5 Be 1608.5 Bb 1036.0 Be 2694.0 Cc 49.5 Aa 78.23 Aa
398 NO 3322.0 Aa 2036.0 Aa 1286.0 Aa 3134.5 Aa -187.5Dd 75.15 Ab
Taiyou 398 NI 3025.0 ABb 1958.0 ABa 1067.0 Bb 2946.5 ABb ~78.5 Cc 75.48 Ab
N2 2794.0 ABbc 1792.5 BCb 1001.5 BCc 2833.5 Bbc 39.5 Bb 76.35 Aab
N3 2641.0 Be 1657.0 Cc 984.0 Cc 2745.0 Be 104.0 Aa 7733 Aa
NO 2941.5 Aa 1839.0 Aa 11025 Aa 3093.5 Aa 152.0 Cd 76.75 Ab
Tianyouhuazhan N1 2862.0 ABa 1838.0 Aa 1024.0 ABb  3022.5 Aab 160.5 Cc 77.13 Ab
N2 2722.5 ABb 1782.0 Ab 940.5 Be 2920.5 Ab 198.0 Bb 78.58 Aa
N3 2668.0 Bb 1728.50 Ab 939.5 Be 2896.5 Ab 228.5 Aa 78.78 Aa
NO 3075.5 Aa 1835.0 Aa 1240.5 Aa 2923.5 Aa ~152.0 Dd 72.50 Bb
Huanghuazhan N1 2895.5 ABb 1759.5 Aab 1136.0 ABb  2805.0 ABb —90.5 Cc 73.65 ABb
N2 2785.0 Bbc 1696.0 Ab 1089.0 Bbc 2747.5 Bb -37.5Bb 74.15 ABab
N3 2698.0 Be 1638.0 Ab 1060.0 Bc 2740.5 Bb 42.5 Aa 75.63 Aa
0.01  0.05 NO: ;N1: 135 kg hm? ; N2: 180 kg hm™> ; N3: 255 kg hm?

Values followed by different letters are significantly different at the 0.01 and 0.05 probability levels, respectively. NO: no N applied; N1:135 kg
hm 2 N applied; N2: 180 kg hm ™ N applied; N3: 255 kg hm >N applied.
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Table 6 Variance analysis of yield and components of high quality late rice under different nitrogen application rates

§ x x x ox
Source of variation Y C N YxC YN CxN YXCXN
df 1 3 3 3 3 9 9
Panicle 5.901° 77.14" 207.66" 24.78" 436" 3.82" 4.02"
Spikelets per panicle 152.87"  296.40” 408.01" 21.06™ 17.817 19.28" 1.62
Total number of spikelets 210.24™ 32175 1093.84" 68.89" 8.42" 11.22" 1.54
Filled-grain percentage 9.93" 57.27" 18.05™ 33.18" 1.54 0.92 0.35
1000-kernel weight 61.28"™  201.49™ 7.07" 497" 0.07 1.41 0.31
Yield 437" 32.19" 713.217 9.56" 14.47™ 7.51" 0.95
Fo.0s 4.16 2.91 2.91 2.91 2.91 2.19 2.19
Foo1 7.53 4.48 4.48 4.48 4.48 3.04 3.04

* xk

0.05

" and ”" indicate significant difference at P = 0.05 and P = 0.01, respectively. Y: year; C: cultivar; N: nitrogen application.

x=7

application rates

0.01
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Table 7 Variance analysis of rice quality and starch RVA profile characteristics of high quality late rice under different nitrogen

X

X

Source of variation Y C N YxC Y xN CxN YXCXN
df 1 3 3 3 3 9 9
BR 1.85 4.09" 10.73" 5.12" 1.77 0.58 0.83
MR 0.46 7.96" 11.52" 4.17" 0.58 2.24" 1.14
HMR 41.85" 409.36" 65.81" 11.92" 0.76 15.25" 0.54
L/W 33.99” 11.76™ 18.89" 61.26" 1.90 0.39 0.53
CR 2011.08" 2241.82" 1185.19" 3517.08™ 30.86" 37.38" 26.37"
CD 616.49" 7547.28" 2116.79" 8743.70" 154.42" 52.60" 99.76"
AC 385.15" 1162.917 326.03" 8.88" 5.38" 20.13" 6.28"
PC 57.15" 439.02" 277.98" 8.77" 0.32 9.84" 0.37
GC 69.15" 62.814" 515.17" 3.46" 572" 16.93" 5.73"
PKV 10.43" 18.63" 113.98" 11.16™ 2.13 6.07" 0.50
THV 46.93" 93.56" 33.68" 38.517 17.88" 14.35" 1.86
BKD 486.79" 85.67" 516.85" 83.93" 15.58" 5.28" 8.78"
FLV 19.92" 78.08" 18.96" 28.89" 8.84™ 3.79" 0.88
STB 769.98" 30348.16" 16690.88" 7333.67" 1416.93" 409.35™ 359.09"
PAT 58.79" 89.87" 3.75 52.58" 0.53 0.10 0.14
Foos 4.16 291 291 291 2.91 2.19 2.19
Fool 7.53 4.48 4.48 4.48 4.48 3.04 3.04
o 0.05 0.01

"and " indicate significant difference at P = 0.05 and P = 0.01, respectively. Y: year; C: cultivar; N: nitrogen application; BR: brown rice rate;
MR: milled rice rate; HMR: head milled rice rate; L/W: ratio of length/width of kernel; CR: chalkiness rate; CD: chalkiness degree; AC:
amylose; PC: protein content; GC: gel consistency; PKV: peak viscosity; THV: trough viscosity; BKD: breakdown; FLV: final viscosity; STB:
setback; PAT: pasting temperature.
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Table 9 Temperature and light factors during filling stage
. . X . . Daily mean Daily mean
Cultivar Treatment Daily mean Daily maximum Daily minimum temperature illumination
temperature () temperature () temperature () difference () hours (h)
2017
NO 20.34 23.97 16.81 7.16 7.14
Meixiangxinzhan N1 20.41 23.18 16.24 6.94 6.87
N2 19.52 22.98 16.11 6.87 6.54
N3 19.14 22.78 15.98 6.80 6.17
398 NO 23.87 25.49 19.68 5.81 6.87
Taiyou 398 N1 23.24 25.12 19.37 5.75 6.69
N2 22.17 24.41 19.25 5.16 6.26
N3 19.98 24.19 19.07 5.12 5.76
NO 22.56 25.17 18.23 6.94 6.58
Tianyouhuazhan NI 21.49 24.98 18.25 6.73 6.12
N2 21.05 24.52 17.92 6.60 5.56
N3 19.88 23.91 17.24 6.67 5.24
NO 22.59 25.74 17.86 7.88 6.97
Huanghuazhan N1 22.11 25.24 17.53 771 6.68
N2 21.47 24.56 16.97 7.59 6.25
N3 20.41 23.87 16.54 7.33 6.16
2018
NO 21.02 25.06 17.03 8.03 7.05
Meixiangxinzhan N1 20.56 2433 16.54 7.79 6.98
N2 19.61 23.57 15.69 7.88 6.57
N3 19.41 23.12 15.40 7.72 6.21
398 NO 24.90 26.57 21.28 5.29 6.66
Taiyou 398 N1 23.45 25.98 20.95 5.03 6.25
N2 22.35 24.56 20.41 4.15 5.78
N3 22.04 24.22 19.88 434 5.52
NO 22.76 26.32 19.23 7.09 6.15
Tianyouhuazhan NI 22.46 26.12 18.84 7.28 5.57
N2 21.15 25.74 18.35 7.39 5.68
N3 20.94 25.16 18.02 7.14 5.21
NO 22.75 26.63 18.91 7.72 6.72
Huanghuazhan N1 22.13 25.93 18.46 7.47 6.34
N2 21.58 25.12 18.17 6.95 5.97
N3 20.97 24.95 17.76 7.19 6.04
NO: ;N1: 135 kg hm™ ; N2: 180 kg hm™ ; N3: 255 kg hm™

NO: no N applied; N1: 135 kg hm 2 N applied; N2: 180 kg hm > N applied; N3: 255 kg hm >N applied.
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Table 10 Correlation coefficients between rice quality characters and temperature and light factors during grain-filling period

. . . . .. Daily mean Daily mean
Index Daily mean Daily maximum Daily minimum temperature Alumination

temperature (°C) temperature (°C) temperature (°C) difference (°C) hours (h)
BR -0.328 —0.451 -0.120 -0.207 —0.473
MR -0.712" ~0.470 —0.593* 0.406 -0.116
HMR —0.246 -0.075 -0.119 0.097 —0.505"
KL -0.202 ~0.458 0.095 -0.498" -0.449
L/W 0.031 -0.493 0.277 —0.768" -0.202
CR 0.554" 0.668" 0.397 0.016 0.178
CD 0.398 0.664" 0.280 0.167 —0.159
AC -0.056 0.229 —0.200 0.451 0.099
PC —0.457 -0.541" -0.259 -0.095 -0.540"
GC ~0.400 -0.596" -0.096 -0.357 —0.588"
PKV 0.737" 0.685" 0.486 —0.089 0.614
THV 0.869" 0.793" 0.749" -0.350 0.169

BKD 0.353 0.343 0.055 0.206 0.861"
FLV 0.680" 0.758" 0.506" —0.057 0.187

STB —0.401 -0.236 -0.212 0.077 -0.747""
PAT -0.394 ~0.422 -0.202 -0.075 -0.609"

o 0.05  0.01

"and *" indicate significant correlation at P = 0.05 and P = 0.01, respectively. BR: brown rice rate; MR: milled rice rate; HMR: head milled
rice rate; KL: kernel length; L/W: ratio of length/width of kernel; CR: chalkiness rate; CD: chalkiness degree; AC: amylose; PC: protein
content; GC: gel consistency; PKV: peak viscosity; THV: trough viscosity; BKD: breakdown; FLV: final viscosity; STB: setback; PAT:
pasting temperature.
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