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Effects of different planting patterns and straw returning
methods on yield and yield factor of single-season rice

LI Gang', ZHU Wangchong®?, HUANG Jing®>, MO Zhijun', TANG Lizhong®*

(1.Yongzhou Vocational Technical College, Yongzhou, Hunan 425100, China; 2.Yongzhou Institute of Agricultural
Sciences, Yongzhou, Hunan 425100, China; 3.Qiyang Agro-Ecosystem of National Field Experimental Station, Institute
of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural sciences, Qiyang, Hunan 426182,
China)

Abstract: Nine different planting patterns and straw returning methods combined treatments that T1 (CK, one season rice
+ winter fallow and rice straw taking away), T2 (NPK, one season rice + Chinese Milk Vetch, rice straw taking away), T3
(NPK, one season rice + Chinese Milk Vetch, rice straw returning), T4 (NP50% K, one season rice + Chinese Milk Vetch,
rice straw returning), T5 (NPK, one season rice + winter leisure, whole straw taking away), T6 (NPK, one season rice +
rape, whole straw taking away), T7 (NPK, one season rice + rape, whole straw returning), T8 (NPK, one season rice +
rape, rice straw returning), T9 (NP50%K, one season rice + rape, rice straw returning), were designed to investigate their
effects on the yield using indica conventional rice Huahang 38 as the material from 2016 to 2019. The results showed that
as following: (1) Application of NPK had no significant effect on the yield and total aboveground biomass of
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single-season rice in 2016 and 2017; however, the yield increased by 53.65% and 21.93% in 2018 and 2019, respectively,
after the soil base capacity had been exhausted, and both reached significant levels (P<0.05); (2) Except in 2018, winter
rape seeding could significantly increase the rice yield (P<0.05); but there was no significant difference in rice yield,
height and total aboveground biomass between the treatments of straw returning or taking away (P>0.05); (3) Yield
formation were mainly affected by the number of effective panicles per unit area and the total number of grains per
panicle which were adjusted by different planting pattern and straw returning methods; (4) Under the condition of green
manure seeding + straw returning, 50% reduction of potassium application could still keep the stable yield of

single-season rice.

Keywords: single-season rice; yield; planting pattern; straw returning; location test
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Table 1 The yield and yield components of single-season rice under different planting patterns and straw returning methods treatments

G b fffffiﬁ) GESEE SR TR MeTRghmd S Rkghm?)
2016 T1 244.00+11.49 162.53+4.90 87.54+1.14  22.15+0.43 (7690.58+450.50)b (5416.67+135.42)b
T2 288.02+16.30 171.05+11.22 89.80+2.42  21.46+0.85 (9398.34+102.53)ab (8364.58+442.52)a
T3 275.48+26.48 192.84+7.04 89.57+0.87 20.94+0.27 (9940.19+876.53)ab (8328.13+368.54)a
T4 316.43+18.82 188.06+13.22 88.13+1.81 20.49+0.28 (10 704.91+750.34)a (8302.08+189.73)a
T5 255.98+14.10 158.40+7.31 90.03+0.53 21.14+0.48 (7687.84+347.39)b (5078.13+235.07)b
T6 284.46+15.18 209.08+12.30 89.86+3.36 20.57+0.28 (10 995.52+1001.47)a (8927.08+167.88)a
T7 316.44+17.48 188.75+14.47 90.31+2.59 20.74+0.18 (11 107.04+611.45)a (8593.75+366.11)a
T8 293.49+14.08 199.75+14.35 88.12+2.66  20.62+0.17 (10 601.63+611.47a (8515.63+280.53)a
T9 314.67+3.08 195.65+7.29 89.53+1.45 20.91+0.10 (11 510.27+£180.41a (8588.54+197.92)a
2017 Tl (19556:470)b  (163.64%232)ab  95.09:0.65 22.2740.40 (6767.68+28.12)b (5416.15+147.35)b
T2 (241.78+7.75) (187.00+11.14)ab  95.67+0.67 22.92+0.41 (9888.08+460.47)a (8717.904329.20)a
T3 (231.11+7.75)a (188.70+4.28)a 95.99+0.28 22.86+0.22 (9551.40+67.21)a (8650.16+257.88)a
T4 (255.29+3.16)a (157.15+7.21)b 95.46+0.66 23.68+0.26 (9054.22+272.51)a (8389.61+205.88)a
T5 (163.56+1.78)b (167.87+4.95)ab 94.71+0.94  23.78+0.37 (6178.96+158.13)b (5726.70+£203.61)b
T6  (25056+1244)a  (177.47+5.07)ab  94.30+0.71 23.17+0.28 (10 038.80+302.45)a (8816.91+328.78)a
T7  (24533+1067)a  (182.7945.37)ab  92.89+1.02  23.4240.30 (9764.86+614.22)a (8639.73+112.13)a
T8 (256.00423.25)a  (191.9246.06)a  96.02+0.44  23.03+0.55 (10 789.36+554.75)a (8478.20+219.66)a
T9  (247.11#1455)a  (165.2147.39)ab  95.86+0.92  23.92+0.27 (9325.09+409.50)a (8327.08+105.77)a
2018 T1 (202.67+6.16)b 179.04+8.31 91.83+0.73  20.40+0.42 (6781.53+230.19)b (5281.25+27.06)b
T2 (259.56+3.56)a 201.09+10.02 92.90+0.39 21.67+0.24 (10 487.29+338.15)a (8786.46+390.76)a
T3 (282.67+10.67)a 190.27+6.53 92.36+0.22 21.84+0.18 (10 823.82+173.18)a (8364.58+392.43)a
T4 (286.22+24.70)a 196.52+13.55 93.30+1.09  21.34+0.34 (11 093.02+600.55)a (8567.71+£151.04)a
T5 (261.33+8.15)a 199.23+9.65 94.03+1.12 20.91+0.45 (10 228.91+583.03)a (8114.58+389.20)a
T6 (264.89+13.88)a 184.69+13.81 93.14+1.00 22.24+0.49 (10 077.49+564.79)a (8567.71+£282.74)a
T7  (27556+6.41)a 193.15+7.66 92.760.94 2212051 (10 925.68+617.72)a (8697.92+175.24)a
T8 (296.89+1.78)a 197.02+8.94 94.12+0.85  21.29+0.69 (11 703.63+515.34)a (8614.58+152.65)a
T9 (254.22+4.70)a 201.3248.62 92.47+1.44  21.76+£0.57 (10 301.55+632.40)a (8541.67+319.75)a
2019 T1 (192.00+8.15)b (178.75+6.85)ab 86.34+1.26  22.04+0.14 (6516.38+210.78)b (5171.88+203.33)c
T2 (277.33+£17.41)a (175.68+5.41)ab 87.77+0.80  20.82+0.15 (8880.30+416.05)a (8067.71+£270.68)a
T3 (266.67+13.42)a (194.75+1.95)a 86.43+1.05 21.53+0.24 (9658.34+443.77)a (8260.42+176.39)a
T4 (284.44+20.50)a (186.31+3.50)ab 88.28+2.01 21.44+0.37 (10 010.36+656.45)a (8562.50+82.68)a
TS  (193.96+1277b  (181.76+11.03)ab 88.34+1.83  21.69+0.18 (6702.17+142.53)b (6306.25+141.97)b
T6 (288.00+13.42)a (160.49+5.04)b 86.79+2.50 22.02+0.18 (8803.93+199.32)a (8119.79+200.17)a
T7 (282.67+8.15)a (169.22+8.18)ab 90.62+0.64 21.60+0.37 (9376.26+652.32)a (7901.04+167.64)a
T8 (268.44+15.80)a (172.31+9.60)ab 87.37+0.71 21.18+0.38 (8501.83+152.39)a (7708.33+£226.85)a
T  (279.11#4.70)a (183.88+2.60)ab 88104138  21.40+0.66 (9664.32+214.07)a (7723.96+599.84)a

[7i)—4F B2 [ 91 Bl AN [R] - REFR R AR B TB] ) 22 5 1 % (P < 0.05).
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Table 2 Plant height of single-season rice under different planting patterns and straw returning methods treatments cm
s i
2016 4F 2017 4F 2018 4F: 2019 ¢
T1 107.33£3.40 (106.44+1.13)b (104.33+0.19)b (101.00+£1.07)d
T2 101.11+4.47 (113.78+2.98)ab (114.00+1.35)a (121.44+1.75)ab
T3 107.33+3.20 (113.00+0.67)ab (118.89+4.37)a (127.11+1.06)a
T4 104.56+3.47 (112.56+1.37)ab (120.22+3.44)a (120.56+1.54)ab
T5 107.33+1.86 (109.67+1.53)ab (113.22+2.88)a (109.44+2.16)c
T6 105.22+5.89 (112.33+1.15)ab (117.78+1.28)a (118.56+1.09)b
T7 107.1745.28 (114.56+1.85)ab (121.11+3.58)a (118.11+2.11)b
T8 105.56+5.95 (117.33+2.80)a (114.89+2.41)a (121.67+3.21)ab
T9 113.22+2.70 (112.11+1.18)ab (121.00+4.04)a (119.11+0.97)b

ISR AN [] k2 7 A BRE] 4 22 5 1. % (P < 0.05)
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Table 3 Total aboveground biomass of single-season rice under

different planting patterns and straw returning methods

treatments t/hm?
i SR A )
b by b FS174) EA  a
2016 4E 2017 4E 2018 4E 2019 4E

TL (8.712029)b (8.9620.19)b (9.69+0.50)b  (8.60+0.39)b
T2 (14.2620.89)a (15.09+0.70)a (15.41%0.82)a (14.65+0.54)a
T3 (14.19+0.41)a (14.95+0.69)a (14.500.81)a (15.010.74)a
T4 (13.87+0.23)a (14.72+0.40)a (14.88+0.27)a (14.80+0.39)a
T5 (8.57+0.26)b (9.51+0.51)b (14.50+1.00)a (12.78+0.78)a
T6 (15.2820.12)a (15.2820.50)a (15.260.71)a (14.86+0.67)a
T7 (14.452041)a (15.13+0.08)a (15.56+0.18)a (14.400.31)a
T8 (14.18+0.23)a (14.90+0.37)a (14.86x0.42)a (14.36+0.48)a
T9 (14.37+0.30)a (14.3820.30)a (14.75x0.60)a (14.16+0.83)a

IR v AR [ 5 B s b R ) 4 25 55 . 25 (P < 0.05)

24 AERMEFMFRTEEERNKFESEEAIRMm
A B LR K REDE B 7 W AL RE ) R AL R
(A RRAE . W 4 Pk, 2016—2018 4F, [l —4F
A FIAEBOKARS A B LU B0 35 25 55 2019 4F, T1
I TS AP A B Lo THABAL B, H & =T
T2, T6, T8 ALK, XnTAER T T1 Al T5 AbBR(f
KA BRI N R, A REOLE P
R4 AEMEMBTCHSRLE-FEHNAELL
Table 4 Grain-straw ratio of single-season rice under different

planting patterns and straw returning methods treatments

A BELL
2016 4 2017 4 2018 4 2019 4
Tl 1.56+0.08  1.34+0.07  1.30+0.07 (1.24+0.02)a
T2 1.42+0.04  1.47+0.01 1.44+0.08 (0.98+0.05)b
T3 1.44+0.15  1.41+0.05 1.36£0.07 (1.07+0.04)ab
T4 1.49+0.05  1.33+0.06 1.44+0.06 (1.08+0.10)ab
T5 1.46+0.07  1.35+0.04 1.35+0.04 (1.27+0.07)a
T6 1.40£0.04  1.39+0.04 1.38+0.10 (0.98+0.04)b
T7 147+0.07  1.34+0.07 1.31+0.02 (1.13+0.04)ab
T8 1.51+0.08  1.40+0.02  1.37+0.06  (0.99+0.03)b
T9 1.49+0.04  1.29+0.10  1.29+0.03 (1.11+0.03)ab

() 5 B o AR [ - B s b B ] Y 22 57 1 25 (P < 0.05)
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