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Table 1 Effects of wood vinegar treatment and nitrogen fertilizer levels on yield traits of high-quality rice
7= 4 4 B F Production factors .
i s o B R G5/ % HRLH THE /g (kg:i/mz)
Cultivar Treatment Number of spikes Seed setting Number of grains 1 000- .
per unit area rate per spike grain weight yield
NO-CK 278.33¢ 46.26de 72.89bc 37.02ab 232.26d
NO-M 279.00¢ 36.58e 95.17a 37.72a 245.52d
N1-CK 313.33bc 47.60cde 72.45bc 35.52bc 252.88d
N1-M 301.00bc 56.67bcd 97.17a 35.35bc 387.71c¢
7 N2-CK 395.67a 61.37b 69.33¢ 33.87¢ 379.65¢
Yangxizao N2-M 330.33b 60.62bc 87.11ab 34.63c 401.20¢
N3-CK 404.33a 77.48a 71.42¢ 34.35¢ 510.91b
N3-M 384.00a 80.95a 92.39a 34.48c¢ 659.33a
44 Mean 336.00 58.44 82.24 35.37 383.68
NO-CK 172.00d 47.88e 76.00ab 35.83a 150.88¢
NO-M 201.00bcd 58.66d 83.50a 34.83bc 227.26bc
N1-CK 273.67ab 50.08de 53.67b 34.62bc 168.49¢
w0 N1-M 244.00abcd 57.62d 73.83ab 34.45bc 239.04bc
Exiang 2 N2-CK 180.67cd 79.94b 67.33ab 34.42bc 216.45hc
N2-M 282.00a 70.43c 68.33ab 34.57bc 308.78ab
N3-CK 284.00a 91.99a 62.78ab 34.93b 380.54a
N3-M 251.00abc 88.88ab 81.89a 34.18¢ 420.51a
4+ Mean 236.00 68.19 70.92 34.73 263.99
£ Hr Analysis of variance
%I Nitrogen fertilizer( A) * % * % NS % % * %
ABEW Wood vinegar(B) NS NS ® x NS x X
fnFp Cultivar (C) % % % % P % % % %
AXB NS NS NS NS NS
AXC * % NS NS * % NS
BXC * NS NS * NS
AXBXC * % * NS NS NS

TE <[] — b A ) 90 Bl 5 S Rl /N G 59 R 3R Ak B ) 22 55 506 K.

* % x APRIFIRTE 0.05 Fl 0.01 KF FEFBH. NS £RE

FAERFEP>0.05), FE. Note:Different lowercase letters after the same type of data in the same column indicate that the difference be-

tween treatments is 5% significant. * and * * mean significant difference at the 0.05 and 0.01 probability levels,respectively. NS:No sig-

nificant difference. The same as follows.
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Table 2 Effects of wood vinegar treatment and nitrogen fertilizer levels on the appearance

JE i FH 7K P34 25 8 R 22 8504 B A B 18 5 26
FBIEAE T L AE W] — FE KT, B A B s P
IR T A P ) A 8 5 Rk AN it ] =2 w3 R T T
22.04%~9.78 % 11 10.86 % ~67.92 % . W] WL AL EL
NN A TE T &= EP NN = g N/

and processing quality of high-quality rice %
SN B Appearance quality ST B Processing quality
i tE S R o LSS Hik LS
Cultivar Treatment Chalkiness Chalkiness Brown rice Milled rice Head milled
percentage degree rate rate rice rate
N0-CK 11.17b 2.20de 72.93d 58.67¢ 46.50d
NO0-M 19.50a 4.77a 78.25b 63.67bc 48.93cd
N1-CK 18.67a 3.90ab 72.92d 58.82¢ 39.11e
NI-M 16.53a 3.40bc 78.80b 64.93b 50.30bc
- N2-CK 8.00bc 1.43de 74.32¢ 61.68d 49.15¢d
Yangxizao N2-M 8.73be 1.70de 78.83b 65.06h 52.95ab
N3-CK 5.60c¢ 1.17e 75.52¢ 63.14cd 54.18a
N3-M 11.00b 2.43cd 81.32a 67.00a 54.10a
-1 Mean 12.40 2.63 76.61 62.87 49.40
NO-CK 29.67bc 11.97b 71.68¢ 60.91d 56.15b
NO-M 35.00b 11.80b 79.32a 67.26b 60.73a
N1-CK 55.60a 21.93a 74.73b 61.75¢cd 51.01cd
w g N1-M 53.00a 19.63a 79.47a 66.91b 54.41bc
Exiang 2 N2-CK 54.70a 20.73a 73.92bc 61.11d 49.68d
N2-M 50.17a 18.90a 80.35a 67.92ab 61.92a
N3-CK 23.07c 5.83¢ 73.70bc 66.91b 53.33bed
N3-M 30.37bc 10.30b 80.92a 69.67a 54.76bc
-1 Mean 41.45 15.14 76.76 64.87 55.25
R3 2ANRERMARRLESREKETHIAEMTRRNA ESHT
Table 3 Variance analysis of appearance and processing quality of two varieties of wood vinegar
treatment and nitrogen fertilizer level %
SR b B ] Ni%——;(})]ien /\r;\/@fo(f it Bl
Source of = o . Cultivar AXB AXC BXC AXBXC
variation Treatment Fertilizer vinegar ©
(A) (B)
A EE df 15 3 1 1 3 3 1 3
ERLE CP 89.462 ¢ 71.6247 " 5.568" 945.351" 7 7.130" " 50.638 "~ 0.818N 0.674NS
EHE CD 114.193 "~ 81.488" 1.725N8 1217.991" " 7.3557 " 71.439" " 1.433N8 3.633"
K E BR 31.779 7 10.969 "~ 421.664" 0.269NS 1.219N 2.986" 3.779N 1.818N
k2% MR 32.501" 23.661" 346.219" " 47.983" 0.341%8 2.056N 7.231" 2.636N
A K E HMR 32.700 " " 26.823" 7 106.300 " * 152.873" " 13.137" 7 24.2197 " 1.285N8 12.5027 "
Fo.05 1.99 2.90 4.15 4.15 2.90 2.90 4.15 2.90
Foon 2.67 4.46 7.50 7.50 4.46 4.46 7.50 4.46
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Table 4 Effects of wood vinegar treatment and nitrogen fertilizer levels on the eating quality traits of high-quality rice

BRI Taste quality

0 b3 S
CETIT\I:M Trefjtfent B %‘)E Rl ?E;ifﬂg Ta?tiﬂ:v{f[lue
Hardness Viscosity Balance Elasticity

NO-CK 1.797b 3.071cd 1.731bc 8.428e 76.3371

NO-M 2.193a 3.397bc 1.568¢ 8.918cd 85.127de

N1-CK 1.273¢ 2.744cd 2.254a 9.179abc 84.307e

N1-M 2.070ab 4.410a 2.156ab 8.657de 86.615cd

TG R N2-CK 1.250¢ 2.907cd 2.385a 9.375ab 89.688a

Yangxizao N2-M 1.977ab 4.508a 2.287a 9.016bed 87.585bc

N3-CK 1.103c¢ 2.352d 2.221a 9.571a 88.494ab

N3-M 1.983ab 3.953ab 1.993abc 9.049bcd 87.590bc

V-4 Mean 1.706 3.418 2.074 9.024 85.718

NO0-CK 4.700ab 4.279b 0.882d 7.807bed 75.814f

NO-M 4.393bc 5.129ab 1.176¢ 7.644d 79.271c¢

N1-CK 4.227bc 4.606b 1.078cd 7.775bed 76.777e

N1-M 5.063a 4.541b 0.915d 8.069a 80.980b

A 2 N2-CK 4.013c 5.880a 1.470a 7.938ab 85.029a

Exiang 2 N2-M 4.250bc 6.109a 1.437ab 7.709¢d 84.564a

N3-CK 4.460bc 5.324ab 1.209bc 7.873bc 78.489d

N3-M 4.220bc 6.239a 1.503a 7.709¢d 84.840a

¥ Mean 4.416 5.263 1.209 7.816 80.72
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Table 5 Effects of wood vinegar treatment and nitrogen fertilizer level on starch viscosity characteristics of high-quality rice

W {F 12 / RARH L/

e e (mPa « € (mPa « €) Ji A/ AR/ T4 I E / (T ]/ *&iﬂ:?ﬁ&/t
Cultivar Treatment Peak Trough (mPa +s) ,(mP;,l ) S), (mPa+s) Peak time Pasting
. K K K Breakdown Final viscosity Setback temperature
viscosity viscosity

NO-CK 2 523.0¢ 1 264.0d 1 259.0d 2 125.0e —398.0¢ 5.80ab 77.50a
NO-M 4199.0b 2 675.0a 1 524.0bc 4 054.0a —145.0a 6.40a 73.55a
N1-CK 2 876.0¢ 1429.0d 1 447.0¢ 2 215.0e —661.0d 5.80ab 76.00a
N1-M 3 861.0b 2 386.0b 1 475.0bc 3 670.0b —191.0a 6.27a 74.40a
G N2-CK 4 598.0a 2 260.0b 2 338.0a 3 158.0¢ —1 440.0e 6.00ab 76.00a
Yangxizao N2-M 3 890.0b 2 256.0b 1 634.0b 3 471.0bc —419.0c 6.27a 75.15a
N3-CK 3 987.0b 1 683.0¢ 2 304.0a 2 585.0d —1 402.0¢ 5.60b 75.15a
N3-M 3907.0b 2 361.0b 1 546.0bc 3 629.0b —278.0b 6.33a 73.50a

- Mean 3 730.1 2 039.3 1690.9 3113.4 —616.8 6.06 75.16

CV/% 18.09 24.30 23.20 22.58 —80.93 6.30 4.51
NO-CK 2 937.0c 1 267.0d 1 670.0cd 2 049.0d —888.0e 5.53¢ 76.75a
NO-M 3 809.0a 2 482.0a 1 327.0e 3 494.0b 65.0a 6.40a 74.40a
N1-CK 3 333.0b 1 528.0¢ 1 805.0bc 2 364.0c —969.0f 5.67bc 76.70a
NI-M 3 820.0a 2 475.0a 1 345.0e 3 494.0b —126.0b 6.47a 75.15a
W25 N2-CK 3 568.0ab 1 650.0c 1 918.0ab 2 532.0c —1 036.0f 5.73bc 75.90a
Exiang 2 N2-M 3 816.0a 2 295.0ab 1521.0d 3 549.0b —267.0¢ 6.27ab 75.20a
N3-CK 3 657.0ab 1 576.0¢c 2 081.0a 2 469.0¢ —1 188.0g 5.67bc 75.90a
N3-M 3 842.0a 2 227.0b 1615.0d 3 494.0b —348.0d 6.20ab 73.60a

-3 Mean 3597.8 1937.5 1 660.3 2 978.1 —594.6 5.99 75.45

CV/% 9.45 24.16 15.90 22.63 —76.91 7.35 4.39
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Effects of spraying wood vinegar on yield and taste quality of
rice under different nitrogen levels

HU Shilong' , CHENG Bo',CAO Cougui'?,YU Ming',
WENMU Jiading' ,SU Yafei' ,JIANG Yang'

1.College of Plant Science and Technology . Huazhong Agricultural
University sWuhan 430070,China ;
2.Hubei Collaborative Innovation Center for Grain Industry ,Jingzhou 434023,China

Abstract Two conventional rice cultivars with good taste quality,indica/xian rice Yangxizao and
japonica/geng rice Exiang 2,were used to study the effects of wood vinegar and different nitrogen ap-
plication on the yield and eating quality of rice. Under the conditions of 4 nitrogen fertilizer application
levels (0,50,100,200 kg/hm®), spraying and not spraying wood vinegar were set. The results showed
that comparing with non-application of wood vinegar,the wood vinegar application significantly increased
yield under different nitrogen application conditions. Spraying wood vinegar significantly increased the
yield of conventional japonica geng rice Exiang 2, especially under low nitrogen level. Spraying wood
vinegar under different nitrogen application conditions significantly improved the processing quality of
rice,and had a significant effect on the rate of brown rice and milled rice. It was also beneficial to im-
prove the cooking and eating quality of rice,which can significantly increase the reduction value of rice,
reduce the disintegration value,and then increase the taste value of rice. The effect of vinegar on the eat-
ing quality of rice was more obvious when the wood vinegar applied under low nitrogen level.

Keywords wood vinegar; nitrogen fertilizer; high-quality rice; yield; taste quality; plant growth

regulator
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