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Abstract: [Objective] To find the characteristics of responses of eating quality related traits to nitrogen

fertilizer application rates and planting seasons, identify rice varieties (lines) with different responding types,
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screen out fine quality ones which are insensitive to nitrogen application amount, and provide theoretical and
technical supports for developing new rice varieties (lines) with fine and stable quality and establishing high-
yield and high-quality cultivation techniques. [Method] Totally seventeen rice varieties or lines were
involved, including high-quality and high-yield conventional and hybird rice varieties, and their parental lines
from South China, and four treatments of nitrogen fertilzer application rates (including 0, 90,135 and 180
kg/hm®) were conducted in the early and late cropping seasons, respectively, and the response of cooking and
eating quality was observed. [Result] 1)Except that the alkali spreading value (ASV) had fewer response,
amylose content (AC), protein content (PC) and taste value (TV) all had the obvious response to nitrogen
fertilzer application rate, suggesting that the nitrogen fertilizer had significant affect on these quality traits. The
PC increased with the increase of nitrogen application, whereas TV decreased with the increase of nitrogen
application. There exsisted the interaction effect of nitrogen application level x variety (line) for Gel consistence
(GC) in both early and late seasons, and for AC. PC and TV in the late season, suggesting that the effect of
nitrogen application rate on AC, GC, PC and TV varied with varieties. 2)In the late season (LS), the rice
varieties (lines) treated with no nitrogen fertilizer (NO) usually had the highest taste value, while in the early
season (ES), the rice varieties (lines) treated with 90 kg/hm’ of nitrogen (N1) generally had the highest taste
value, suggesting that a small amount of nitrogen fertilizer should be applied in ES, whereas as far as possible no
or very few amount of nitrogen fertilizer applied in LS may be more conducive to improving the taste of rice.
3)Different high-quality rice varieties (lines) had different sensitivity to nitrogen application in rice taste, there
exist great differences among varieties. 4)The GC, AC, PC and TV of hybrid F; were mostly between their
parents. However, their TV tended to the high-value parent, and exhibited partial dominant or overdominant.

[ Conclusion] To develop conventional rice and hybrid rice with good taste, it is necessary to use materials
with medium and low PC and higher TV as parents for improving the breeding efficiency of new rice varieties.
In the production of high quality rice, selecting high quality rice varieties with good taste and lower sensitivity to
nitrogen fertilizer, and matching corresponding fertilization technology program according to the production

season, is crucial to the development of high-taste and high-quality rice industry.
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cropping rice
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Table 1 Types and characteristics of the 17 tested varieties (lines)
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Table 2 Two-way analysis of variance for cooking and eating quality related traits in early and late seasons
Foik e - %é Earlys‘eason - Hﬁﬁé Late‘season
Trait Source HbEE sy byl - HhgE BE 57 - »
DF  JjHSS MS DF  JjHISS MS
i3 iy 2 42.10 21.06 0.58  0.6009 314909  496.97 405 0.0685
Gel consistency N application rate
(GC) fff Cultivar 15 65384.80 435899 57.80  0.0000 16 636933 3980.83 12920  0.0000
it 30 615370 205.12 272 00001 48 35076  73.07 237 0.0001
N application
ratexCultivar
B SR AR 2 3.55 1.77 146 03341 3 4260 1420 999  0.0095
Amylose content N application rate
(AC) f Al Cultivar 15 293079 19539 38833  0.0000 16 234741 14671 8568  0.0000
T 30 13.50 0.45 0.89 06252 48 132.93 2.77 1.62 00176
N application
ratexCultivar
HEREED A 2 0.51 0.25 153 03212 3 0406  0.14 139 03336
Alkali spreading N application rate
value (ASV) [l Cultivar 15 547.79 36.52 99.72 0.0000 16 890.177 55.64 316.11  0.0000
it 30 1233 0.41 112 03304 48 4251 0.09 0.50  0.996 1
N application
ratexCultivar
EAAGE AR 2 10.52 526 226.10  0.0001 3 80.364 2679  81.46  0.0000
Protein content N application rate
(PC) mFl Cultivar 15 31.03 2.07 1399 0.0000 16 26420 165 1581  0.0000
it de 30 3.52 0.12 079 07593 48 14670 031 2.93  0.0000
N application
ratexCultivar
KIERE iR E 2 165.30 82.65 721 0.0471 3 82090 273.63 3234  0.000 4
Taste value of N application rate
cooked rice (TV) i Cultivar 15 1013740 67583 10193  0.0000 16 6747.16 421.70 159.09  0.0000
T > T 30 227.60 7.59 114 03069 48 387.43 8.07 3.04  0.0000
N application
ratexCultivar
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Table3 Cooking, nutritional and eating qualities of fine-quality inbreed varieties of Simiao Rice under different nitrogen

application rates

s H&%Jﬁf;/mm w(EHETER)/ % f)ﬂi?ﬁfﬁ@) w(g )% RIR TR
KA Gel consistency Amylose content Alkali spreading value Protein content Taste value
Variety f;ztt (GO) (AO) (grade) (ASV) (PC) (V)
ES LS ES LS ES LS ES LS ES LS
FHE2S N0 38.0£0.0% 59.048.0a 13.9£0.0% 19.4+0.8a  6.5£0.0*  7.0£0.0a 5.7+0.0* 5.2+0.4b 87.0£0.0* 89.0+1.0a
MXZ2 N1 45.7+12.4ab 57.045.6a 14.2+0.6a 18.340.5ab  6.9+0.1a  7.040.0a 6.3+0.3a 5.7+0.4b 84.7+1.5a 87.0+1.7ab
N2 42.3+49b 61.0+1.0a 14.8+0.7a 19.4+0.2a  5.840.8a  7.040.0a 6.7+0.3a 6.6+0.1a 86.7+0.6a 86.3+0.6ab
N3 66.3t14.3a 54.3+1.5a 13.9+£0.0a 17.8£0.7b  6.3+0.7a  7.040.0a  7.0£0.5a 7.040.la 83.3+5.5a 84.7+2.5b
MV 48.1£7.9  57.843.9  14.2+0.3 18.7£0.6 6.4£0.4 7.0£0.0  6.4+03 6.1£03 85.4+19 86.8+1.5
SFHFNH NO 44.5£0.0* 54.043.0ab 15.3+£0.0* 17.8+0.6a  6.0+0.0*  7.040.0a  5.9+0.0* 5.0£0.5b 84.0+0.0* 87.3+0.6a
XYXZ N1 39.0444b 48.743.5b 159+0.6a 18.6+0.7a  6.8+0.3a  7.0£0.0a  6.1+0.6a 6.1£0.8a 84.0+6.la 83.0+2.6b
N2 52.7+1.8a 56.0+42.0a 15.3+0.5a 15.9+1.5b  6.9+0.1a  7.0+0.0a 6.4£0.4a 6.8+0.2a 84.0+2.6a 85.0+1.0ab
N3 49.0+4.6b 51.0+3.0ab 15.3+0.2a 18.1+0.4a  6.8+0.3a  7.0£0.0a 6.9+£0.1a 6.2+0.2a 81.3+1.2a 80.0+0.0c
MV 463479 524429 15503 17.6£0.8 6.6£0.2 7.0£0.0  6.3+£0.3 6.1£04 83.3+2.5 83.8%l.1
EHFEL 1S NO 285+0.0* 57.0+1.0a 11.7+0.0* 18.1+1.2a  6.0£0.0*  7.0£0.0a 4.4+0.6b 85.3+0.0* 88.3tl.5a
KDSX1 N1 43.7+47a 55.0+2.6a 12.3+0.5a 18.1+1.4a  6.4+0.4a  7.0£0.0a 5.3+0.3a 88.3+1.5a 87.0+1.0a
N2 47.0+79a 543+0.6a 12.5+0.6a 16.4+19a  6.4+04a  7.0£0.0a 5.8+0.1a 83.742.5b 85.0+2.0a
N3 57.748.1a 49.0£2.0b 12.2+0.6a 17.1+1.0a  6.5+0.0a  7.0£0.0a 5.7+0.4a 84.7+2.5ab 81.0+3.0b
MV 442452  53.8%1.6 122404 17.4+14 6.3£0.2 7.0£0.0 53+04 85.5+1.6 85.3+1.9
S FE4 N0 34.0£0.0%  50.7+4.7a  14.3+0.0*¥ 19.041.0a  6.040.0%  7.0£0.0a  5.0+0.0% 4.4+£0.2b 83.8+0.0* 86.7+2.5a
XZXSM NI 60.743.5a 53.3+11.2a 152+41.2a 19.741.3a  6.8+0.0a  7.040.0a  5.6£0.3ab 5.0+0.2a 88.0+2.0a 86.3+1.5a
N2 45741.5b 49.0+41.0a 14.74£0.5a 20.740.7a  6.8+0.1a  7.040.0a 53+0.4b 5.340.2a 85.7+0.6ab 84.0+2.0a
N3 36.0£1.7c 43.3+3.5a 15.6+0.4a 19.0+0.3a  6.3x0.7a  7.0£0.0a 6.1£0.2a 5.3+0.1a 83.3+2.5b 79.3+1.5b
MV 44.1£1.7  49.1£5.1  15.0£0.5 19.6£0.8 6.5£0.2 7.0£0.0 55402 5.0+0.2 85.2+1.3 84.1+1.9

1) ES: 2, LS: #.%; N0 N1, N2#=N3: #5225 80,90, 13542180 kg/hm’; MV: F 318 ; B 7] 53 & 04 R Bl N B 5B A7 Bl — B AP R
B £F B H5(P<0.05LSDk); “*” . FENOREAXRETHL, AR L ZFBHHILE
1) ES: Early season; LS: Late season; N0, N1, N2 and N3: Nitrogen application rates were 0, 90, 135 and 180 kg/hm’, respectively; MV: Mean

values of four treatments; Different lowercase letters of the same column indicate significant differences among different treatments of the same

variety (P < 0.05, LSD method); “*”: No replication was conducted for treatment NO in the early season, and then it was not involved in LSD

analysis
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Table 4 Cooking and eating qualities of hybrid rice and their parents under different nitrogen application rates

g WA %/ mm w(EFEER) % RHE (Z4) w(E )% KRB AR
TF(R) Gel consistency Amylose content  Alkali spreading value Protein content Taste value
Variety (line) niiitt (GC) (AC) (grade) (ASV) (PC) (TV)
ES LS ES LS ES LS ES LS ES LS
#FB NO 76.0£0.0* 61.3+4.0b 16.5+£0.0* 17.1£1.0b  6.0£0.0*  6.7£0.2b  5.5£0.0* 5.0+1.0b 79.5+0.0* 87.0+2.0a
TFB N1 60.7+17.8a69.3+1.5a 16.2+0.1a 17.6+0.8ab 6.7+0.6a  7.0+0.0a 6.1+0.1c 6.2+0.4a 80.7+4.0a 83.3+2.1bc
N2 49.3+3.8a 683£2.5a 16.2+0.5a 18.2+0.1ab 6.9+0.1a  7.0+0.0a 6.8+0.2b 6.0+0.2ab 73.7+2.5ab 85.0+0.0ab
N3 68.0+10.4a 63.3+4.5ab 15.5+0.4a 18.6+0.5a 6.4+0.4a  7.0+0.0a 7.5+0.3a 6.9+0.4a 71.7+4.0b 80.3+1.5¢
MV 63.5+48.0 65.6+3.1 16.1£0.3 17.9+0.6 6.5+0.3 6.9+0.1 6.5£0.2 6.0£0.5 76.4+2.6 83.9+14
ZREM208  NO 56.0+0.0% 82.3+10.1a 14.3£0.0% 16.0£0.8a  3.8+0.0%*  2.7+0.6a 4.6£0.0* 52+0.2b 87.5+0.0% 87.7+1.5a
TFY208 N1 73.3+4.6a 79.744.7a 14.5£0.3b 14.4+x1.3a 2.0£0.0b  2.3+0.6a 6.2+0.6a 6.5+0.3a 82.7+2.5a 84.7+2.5ab
N2 69.3+12.1a 75.04£3.0a 15.2+0.2a 15.1+0.4a 2.8+0.3a  2.3+0.3a 6.6+0.6a 6.6+0.2a 82.7+2.9a 84.0+2.0b
N3 71.748.3a 74.042.0a 15.0+£0.1a 14.4+1.5a 2.7+0.6ab 2.0+0.0a 6.8+0.3a 6.5+0.1a 80.0+6.1a 84.0+0.0b
MV 67.6£6.25 77.8£5.0 14.840.2 15.0£1.0 2.84£0.2 2.3+04  6.1204 6.2+0.2 83.2429 85.1£1.5
1208 NO 80.5+0.0* 84.3+£8.7a 12.0+0.0* 13.9+0.8a  3.0+£0.0*  2.0+0.0b 4.4+0.0* 5.3+0.2b 83.5+0.0* 88.3%0.6a
R208 N1 88.7+6.5ab 77.743.5a 12.7+0.3a 15.4+1.4a 2.0+0.0a  3.3+0.6a 5.7+0.4a 5.8+0.3a 83.7+1.5a 85.7£1.5b
N2 94.0+13.5a 88.3£9.5a 12.3£0.8a 15.0+0.6a  2.0£0.0a  2.8+0.3a 5.7+0.3a 5.9+0.1a 83.3+2.5a 85.7+0.6b
N3 70.7+8.5b 82.7+1.5a 12.8+0.6a 15.6+0.0a 2.3+0.6a  2.0+0.0b 5.9+0.2a 6.0+0.2a 82.3+2.9a 84.3+0.6b
MV 83.547.1 83.3+£5.8  12.540.4 15.0+0.7 2.3+0.2 2.5¢0.2 54402 5.8+0.2 83.2+1.7 86.0+0.8
2398 NO 65.0£0.0¥ 66.7£3.8ab 15.740.0% 16.5+1.5ab 6.0£0.0*  6.5+0.5a 5.2+0.0* 4.8+0.6b 82.3£0.0% 87.3+1.2a
TY398 N1 55.0+7.8a 60.3£2.3b 17.1£0.6a 18.3+1.3a 6.5+0.5a  6.8+0.0a 6.2+0.3b 6.1+0.7a 76.3+£3.1a 83.0+3.5b
N2 57.3+2.1a 82.7416.5a 16.3+£0.1a 18.1£0.9a 6.7+0.2a  6.9+0.1a 6.9+0.3a 6.3+0.1a 75.3£3.8a 84.0+2.0ab
N3 51.3+5.7a 65.3£5.5ab 16.0+0.8a 15.6+0.4b 6.3+0.7a  6.9+0.1a 7.0+0.4a 6.7+0.1a 75.0£1.0a 81.0+1.0b
MV 572439 68.8+7.0 16.3+04 17.1£1.0 6.4+0.4 6.8+0.2 6.3+0.3 6.0+0.4 77.242.0 83.8+1.9
K398 NO 38.0+0.0% 67.7+7.1a 14.8£0.0* 16.5£1.6ab 6.0+0.0¥  6.6£0.2a 5.44+0.0 5.0+0.2d 79.5+0.0 88.0+1.0a
R398 N1 47.7+48.6a 67.3+4.2a 15.2+0.5a 17.6£1.3a 6.7+0.2a  6.5+0.5a 6.1+0.4a 6.3+0.3c 80.0£2.6a 85.0+2.0a
N2 46.3+9.3a 79.7+15.5a 15.1+0.6a 15.7+0.1ab 6.9+0.2a  6.7+0.2a 6.6+0.4a 6.8+0.0b 77.7+3.5a 80.7+3.5b
N3 54.3+10.2a 62.0+£7.0a 15.2+0.7a 14.9£0.2b  6.5+0.5a  6.8+0.1a 6.840.5a 7.3+0.1a 76.0+1.0a 78.7+1.5b
MV 46.6£7.0 69.2£8.5 15.1£0.5 16.2+0.8 6.5+£0.2 6.7£0.3  6.2+0.3 6.4+0.2 783%£1.8 83.1£2.0
24390 NO 64.5+£0.0% 79.0£6.0a 14.6+0.0 15.1+1.5ab 3.0+0.0 2.3+0.6a 5.7+0.0 5.2+0.4b 82.3+£0.0 87.7+3.5a
TY390 N1 64.7+14.2a 73.744.5a 13.4£0.5a 15.3£1.0ab 2.5+0.5a  2.7+0.6a 6.3+0.3a 5.7+0.4b 82.3+4.7a 87.3fl.5a
N2 76.7+7.1a 85.3£13.5a 13.6+1.1a 16.1+0.1a  2.3+0.6a  2.0+0.0a 6.7+0.3a 6.6+£0.1a 79.7+2.1a 86.0+1.0ab
N3 75.0+16.8a 79.0+£7.0a 13.6+0.9a 14.0+0.5b 3.5t1.8a  2.5+0.5a 7.0+£0.5a 7.0+0.la 79.7+2.1a 82.3+0.6b
MV 70.249.5 79.3£7.6 13.840.6 15.1+£0.8 2.8+0.7 2.4+0.4 6.4+0.3 6.1£0.3  81.042.2 85.8+1.7
1390 NO 89.5+£0.0* 77.7+2.5a  9.8+0.0 14.7+0.5a  2.0+0.0 2.7£0.6a 59+0.0 5.0+0.5b 84.0+£0.0 87.3fl.5a
R390 N1 97.7+7.6a 78.749.2a  9.7+0.3a 12.9+1.2b 2.0+1.0a  3.5+0.5a 6.1+0.6a 6.1+0.8a 84.0+1.7a 84.7+2.1ab
N2 96.3+11.2a91.0+£10.0a 9.6+0.7a 12.9£0.2b  2.7+0.6a  3.5+0.5a 6.4+0.4a 6.8+0.2a 80.3£2.3a 82.3+0.6b
N3 95.7+6.5a 83.0£2.0a  9.9+0.9a 12.7+0.4b 1.8+0.8a  3.0+0.0a 6.9+0.1a 6.2+0.2a 84.0+4.6a 86.0+2.0a
MV 94.8+6.3 82.6£5.9 9.8£0.5 13.3+0.6 2.1+0.6 3.2+0.4 6.3+0.3 6.0+0.4  83.1+£2.2 85.1+1.6
#1002 NO 65.7+5.0ab 17.8+1.1a 7.0+0.0a 4.4+0.6b 89.0+1.0a
TY1002 N1 64.7+6.7ab 19.0+£2.3a 7.0£0.0a 5.3£0.3a 87.0+1.7ab
N2 76.7+6.5a 20.5+1.4a 7.0£0.0a 5.8£0.1a 87.0+0.0ab
N3 55.0+8.0b 18.0+£2.1a 7.0+0.0a 5.7+0.4a 85.0+1.0b
MV 65.5+£6.6 18.8+1.7 7.0+0.0 5.3+0.4 87.0+£0.9
J %1002 NO 30.5+0.0% 61.0+4.6ab 12.9+0.0* 16.9+1.6a 6.0+0.0*  7.0+0.0a 5.0+0.0* 4.4+0.2b 84.8+£0.0* 88.0+1.0a
R1002 NI 64.7+3.1a 69.3£10.1a 15.3+0.4a 18.2+3.9a 5.8+0.8a  7.0+0.0a 5.6+0.3ab 5.0+0.2a 86.7+0.6a 87.0+1.0ab
N2 57.3+19.7a 58.3£3.5ab 15.2+0.4a 18.7+0.5a  5.0+1.0a  7.0+0.0a 5.3+0.4b 5.3+0.2a 88.3£0.6a 86.0+1.0bc
N3 60.0+8.7a 49.3+3.5b 14.5+0.7a 19.9+0.5a 6.3+0.3a  7.0+0.0a 6.1+0.2a 5.3+0.1a 87.7+4.2a 85.0+1.0c
MV 53.1£7.9 59.5454  14.5¢0.4 18.4+1.6 5.8+0.5 7.0+£0.0 5.540.2 5.040.2 86.9+14 86.5£1.0

1) ES: +%;LS: #.3; N0 N1 . N24=N3: 76 R &5 51 40,90, 13542180 kg/hm*; MV: F 3944 ; B 5| K IE G 49 R BN B FH £ R F —
FAF(R)RRAEE £/ BEP<0.05,LSDik); “*” . FENOAEAXREEL, AAL 2R B EHILE
1) ES: Early season; LS: Late season; NO, N1, N2 and N3: Nitrogen application rates were 0, 90, 135 and 180 kg/hm’, respectively; MV:
Mean values of four treatments; Different lowercase letters of the same column indicate significant differences among different treatments

of the same variety (line) (P < 0.05, LSD method); “*”: No replication was conducted for tratment NO in the early season, and then it was

not involved in LSD analysis
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Table S Cooking and eating qualities of high-yielding inbreed and hybrid rice varieties and their parents under different

nitrogen application rates

e 5/ mm w(ELHEERN) % AR w(H F1R)/% AR ETRAE
F(R) Treat. Gel consistency Amylose content Alkali spreading Protein content Taste value
Variety (line) ent (GC) (AC) value (grade) (ASV) (PC) (TV)
ES LS ES LS ES LS ES LS ES LS
H¥B NO  103.5£0.0%* 93.0+#2.0a  12.240.0* 14.040.8ab  3.0+0.0*  2.0£0.0a  6.7£0.0* 52+03c  73.0£0.0* 88.7+0.6a
WEFB N1 90.3£9.3a 87.0+4.4ab  12.440.5a 16.543.2a  2.3+0.6a  2.0£0.0a  7.24#0.5a 5.74#0.3b  73.7£0.6a 87.7+1.5ab
N2 943+10.7a 79.3+1.5¢  12.440.2a 15.5#1.0ab 2.0£1.0a  2.0£0.0a  7.5£0.3a 6.6£0.0a  74.0£2.0a 86.0+2.0bc
N3 86.3#8.1a 85.045.0bc 10.5+1.5b 12.4+1.2b  2.540.5a  2.0+0.0a 7.9+0.4a 6.8£0.2a  72.0+3.0a 84.7+0.6c
MV 93.6£7.0 86.1+3.2 11.940.6  14.6£1.6 2.540.5 2.0£0.0 73403 6.1£0.2 732422 86.8+1.2
Fifk308 NO 24.5¢0.0% 46.0+6.2a  21.0£0.0* 20.6+1.7b  4.0£0.0*  5.0+0.0a  52£0.0* 5.04#0.6c  69.3£0.0* 85.3+1.5a
WY308 N1 27343.1a 43.7+13.1a 22.840.9a 224424ab 4.840.3ab 2.9+0.8b 6.0£04b 5.4+0.8bc 71.3+3.5a 77.0£3.0b
N2 273+£1.5a 40.744.5a  22.2403a 22.1£0.7ab 3.5£0.9b  23£0.3b  6.0£0.1b 6.1£0.0ab 68.3+2.1a 75.7£2.5b
N3 243+0.6a 33.7£3.5a  22.8+l.la 23.7+02a  58+0.8a 2.8+03b  6.8+0.la 6.5+0.la  67.7x1.2a 73.3£0.6b
MV 259£1.3 41.0+6.8 222+0.6 222413 4.540.5 3.3+04 6.0+0.2 5.8+0.4 69.2+£1.7  77.8£1.9
I 1308 NO  20.54#0.0% 26.7+0.6ab 27.6+0.0% 24.8#0.8a  7.0£0.0*  7.0£0.0a  6.3+0.0* 4.7#04c  51.3+0.0* 65.7£l.5a
R308 NI 203+0.6b 25.7+2.1ab  26.8+0.5a 23.9+2.5a  7.0£0.0a  7.0+0.0a  6.8+0.3a 6.4+0.3b  56.7+3.8a 68.0£2.0a
N2 23.043.0ab 30.044.0a  26.0+0.6a 24.5+0.1a  7.0#0.0a  7.0£0.0a  6.74#0.la 6.5£0.3b  55.0+3.6a 62.7+£3.5a
N3 26.742.9a 25.0+¢1.0b 2524122 24.740.8a  6.3+12a  6.9+0.1a  7.240.6a 7.540.1a  57.0£3.5a 65.3+4.5a
MV 22.6+1.6  26.9+1.9 264£0.6  24.5+1.1 6.840.3 7.0£0.0 6.840.3  6.3£0.3 55.0£2.7 654429
=5 NO  24.0+0.0* 36.748.5a  26.9£0.0* 25.1+1.0a  7.0£0.0*  7.0#0.0a  52+0.0* 5.6£0.2c  66.5+0.0* 75.0+£3.0a
TSA2 N1 243+32a 25.0+2.6b  25.840.9a 27.242.0a  7.0+0.0a  6.9+0.1a  5.7£0.1a 5.740.2bc  66.0+4.4a 72.3+3.1a
N2 25.745.5a 27.0£0.0b  24.8+1.0a 26.5+0.8a  7.0+0.0a  7.0+0.0a  6.2+0.1a 6.0+£0.1b  653+1.5a 71.0£2.0ab
N3 2374#2.1a 23.0+¢1.0b  252+l.6a 27.0#0.6a  63+1.2a  7.0£0.0a  6.0£0.5a 6.9+0.2a  61.7+1.2a 67.0+0.0b
MV 244427  27.943.0 257£0.9  26.5+1.1 6.840.3 7.0£0.0 58402  6.1£0.2 64.9+1.8  71.3£2.0

1) ES: F2;18: 1.%; N0 N1, N2#=N3: 7 5. & % % 40,90, 13542180 kg/hm’; MV: F3914; FI 5| BB R A B FHEA TR — KA (R)RFAL
B EFREP<0.05LSDk); “*”  LENOAHEAREEL, KA L £F B EHILE
1) ES: Early season; LS: Late season; N0, N1, N2 and N3: Nitrogen application rates were 0, 90, 135 and 180 kg/hm’, respectively; MV: Mean values of

four treatments; Different lowercase letters of the same column indicate significant differences among different treatments of the same variety (line) (P <

0.05, LSD method); “*”: No replication was conducted for tratment N0 in the early season, and then it was not involved in LSD analysis
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