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Effect of Different Rice-straw Mulch and Planting Patterns
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Abstract: Field experiments were carried out in 2009-2010 and 2010-2011 growth seasons to study the effect of different
rice-straw mulches and planting patterns on yield and yield components of winter potato in Guangxi province in South China. In
2009-2010, the effect of fertilizer, density and straw mulch level on potato yield and yield components were studied. The results
indicated that both the yield of the marketable and non-marketable potato was higher with the planting density of 90 000
plants / ha (D2), the marketable yield increased and the non-marketable yield decreased significantly in the F2 (1.2 t / ha
component fertilizer) treatment. No difference of yield and yield component was detected between the My (0.5 kg / m?rice straw)
and M, (1.0 kg / m? rice straw) treatment. The D2F2Mg; treatment obtained highest total potato yield (15.0 t / ha) and highest
marketable potato yield (13.0 t / ha). In 2010-2011, the effects of two tillage methods (double-row one ridge planting (R) and
four-row one ridge planting (B)) and five straw mulch levels on potato yield and yield components of winter potato were further
researched. Planting potato with four-rows on one ridge reduced half of the tillage intensity, but the total yield was not reduced.
Cultivating with the mulch amount of 0.25 kg / m? was the best one to achieve the highest yield (25.3 t / ha). But lower mulch
amount usually showed higher non-marketable yield and green tuber rate. The average straw yield of rice was about 5 000 kg / ha
(0.5 kg /m?)in China. Therefore, considering the limitation of the practical condition, the tillage method of planting potato with four
rows on one ridge with 0.5 kg / m? straw mulch is more convenient and efficient, which should be recommended in Guangxi.
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Table 1 Weather data in experiment station
2009~2010 2010~2011
Vonth mm C C T mm C T <
Rainfall Max. Average Min. Rainfall Max. Average Min.
11 Nov. 4.5 33.0 18.5 13.0 9.5 304 19.2 10.9
12 Deec. 33.5 29.0 16.2 10.0 75.2 26.5 15.6 3.5
1 Jan. 166.1 24.0 14.5 4.0 22.1 17.6 8.5 3.8
2 Feb. 5.9 30.0 17.4 6.0 49.0 27.6 15.0 5.7
3 Mar. 9.2 19.0 113.0 29.2 14.2 7.3
4 Apr. 128.3 20.5 41.1 33.0 22.5 11.7
16:16:16 12t/hm% 1. 2
1.2
. >50¢g 2.1
<50 ¢ N . 2. 2009~2010
Microsoft Excel ~— SAS9.0 90000 /hm?
60000 /hm?
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Table 2 Mean square from analysis of variance for yield
S f variati d.f.
ouree of vanation Marketable potato yield Non—marketable potato yield Total potato yield
2009~2010
Replication 3 2.278 0.246 1.754
Density D 1 56.182% 5.572%x* 97.139%
Fertilizer F 1 17.055%* 1.706%* 7.970
Mulch M 1 0.004 0.066 0.038
DxF 1 0.305 0.027 0.511
DxM 1 0.082 0.044 0.006
FxM 1 0.111 0.085 0.002
DxFxM 1 1.880 0.021 1.505
Error 21 2.106 0.106 2.308
2010~2011
Replication 2 11.759 0.253 13.838
Tillage methods C 1 0.007 1.496%* 1.699
Mulch levels M 4 34.126 0.547%* 33.244%*
CxM 4 6.745 0.285 8.139
Error 18 8.336 0.169 9.499
ok 5% 1%
Note: Small leter and capital leter mean significance at 5% and 1% level of probability, respectively. The same below.
3. 14.0%~31.9%.
. 0.25 kg / m? .
. 4
2. D2F2Ms 2.2
150t/ hm? 13.0 t / hm?, 2009~2010 .
DI1F2Mys  D1F2M, .
1.1t/ hm? 4 D2
2010~2011 F2
5 . 2 .
DIF2M,
. 18 / . 1993 g/
09 /
e 88.6 ¢/ 5.
2010~2011
10.3%~27.6% 13.9%
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Table 3 Effects of different tillage methods and mulch levels on tuber yield
Marketable potato yield Non—marketable potato yield Total potato yield
Source of variation Mean P < 0.05 P <0.01 Mean P < 0.05 P < 0.01 Mean P < 0.05 P<0.01
2009~2010
Density
. 9.4 b B 14 b B 10.8 b B
12.0 a A 2.2 a A 14.2 a A
D2
Fertilizer
F1 10.0 b B 2.0 a A 12.0 a A
2 11.4 a A 1.6 b B 13.0 a
Mulch level
Mys 10.7 a A 1.7 a A 12.5 a A
M, 10.7 a A 1.8 a A 12.5 a A
LSD 1.1 1.5 0.2 0.3 1.1 1.5
Density, fertilizer and mulch interactions
D1F1Mos 9.1 cd BC 1.5 cd BC 10.6 ¢ CDh
DIFIM, 8.4 d C 1.8 be ABC 10.2 c D
D1F2Mos 9.8 bed BC 1.1 d C 10.9 ¢ cDh
D1F2M, 10.3 bed ABC 1.1 d C 11.4 be BCD
D2F1Mys 11.0 abe ABC 2.4 a A 13.4 ab ABC
D2F1M, 11.4 ab AB 2.4 a A 13.9 a AB
D2F2Mos 13.0 a A 2.0 ab AB 15.0 a A
D2F2M, 12.7 a A 2.0 ab AB 14.7 a A
LSD 2.1 2.9 0.5 0.7 22 3.0
2010~2011
Tillage methods
B 19.9 a A 24 a A 22.4 a A
R 19.9 a A 2.0 b B 21.9 a A
LSD 2.2 3.0 0.3 0.4 2.4 3.2
Mulch levels
M, 16.1 b B 24 ab AB 18.5 b B
Mzs 21.8 a A 2.6 a A 24.4 a A
Mos 21.0 a A 22 abc AB 23.2 a AB
Myss 19.1 ab AB 2.0 be AB 21.1 ab AB
M, 21.6 a A 1.9 c B 23.5 a AB
LSD 35 4.8 0.5 0.7 3.7 5.1

Tillage method and mulch level interactions
Four—row on one ridge (B)

M, 16.0 b A 2.5 ab AB 18.5 c A
Moys 22.1 a A 3.1 a A 25.3 a A
Mos 19.7 ab A 2.5 ab AB 22.1 abe A
Moss 20.7 ab A 2.3 be AB 22.9 abc A
M, 21.2 a A 1.8 be B 23.1 abe A
Double-row on one ridge R
M, 16.2 b A 2.3 be AB 18.5 c A
Mozs 21.4 a A 2.1 be B 23.4 abe A
Mos 224 a A 2.0 be B 244 ab A
Mo7s 17.6 ab A 1.7 c B 19.3 abe A
M, 22.0 a A 1.9 be B 24.0 ab A
LSD 5.0 6.8 0.7 1.0 53 7.3
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Table 4 Mean squares from analysis of variance for yield component
No / plant = Tuber number g/ plant Tuber weight
Source of variation dif g/ tuber .
Marketable Non—marketable Total Marketable Non-marketable ~ Total ~ Mean tuber weight
2009~2010
Replication 3 0.084 0.079 1.634 1004.3 63.7 898.3 317.0
Density (D) 1 0.019 0.416%* 0.102 1101.0 148.6* 440.6 385.9
Fertilizer (F) 1 0.129% 0.638* 0.036 3851.8%* 517.8%* 1545.2 2252
Mulch (M) 1 0.061 0.230 0.274 259.6 59.1 566.6 3.7
DxF 1 0.128 0.125 0.000 14.5 34.7 43 3.0
DxM 1 0.214 0.000 0.052 432 8.5 134 67.3
FxM 1 0.011 0.122 0.052 46.4 75.3 239.8 4.0
DxFxM 1 0.104%* 0.012 0.213 2014.4 * 0.92 2101.3 2.7
Error 21 0.024 0.047 0.074 404.6 33.21 464.8 76.9
2010~2011
Replication 2 0.153 0.056 0.384 2090.5 44.98 2460.1 46.9
Tillage methods(C) 1 0.297 0.337%* 1.268* 1.1505 256.93%* 302.1 636.3*
Mulch levels (M) 4 0.511* 0.091 0.423 6066.8%* 97.18%* 5910.0%* 88.9
CxM 4 0.079 0.046 0.219 1199.1 50.65 1446.9 28.2
Error 18 0.128 0.078 0.274 1484.9 30.02 1688.7 81.9
5
Table 5 Effects of different tillage methods and mulch levels on yield components
Tuber number No / plant Tuber weight g/ plant
Source of variation Mean tuber weight
Marketable Non-marketable Total Marketable ~ Non-marketable Total (g / tuber)
2009~2010
Density
D1 1.6 1.1Bb 2.5 179.2 26.4Ab 205.6 85.2
D2 1.6 1.4Aa 2.6 167.5 30.7Aa 198.2 78.3
Fertilizer
F1 1.5b 1.4 Aa 2.6 162.4 bB 32.6 Aa 195.0 79.1
F2 1.6 a 1.1 Bb 2.5 184.3 aA 24.6 Bb 208.9 84.4
Mulch level
Mos 1.5 1.2 25 170.50 27.20 197.7 82.1
M, 1.6 1.3 2.7 176.20 29.90 206.1 81.4
LSDys 0.1 0.2 ns 14.79 4.24 ns ns
LSDy, ns 0.2 ns 20.14 5.77 ns ns
. Density, fertilizer and mulch interactions
D1F1Mos 1.6 ab 1.2 ABbe 2.5 172.6 ABabc 28.2 ABabc 200.9 ABab 81.7
DIF1M, 1.5b 1.5 Aab 2.6 162.5 ABbe 34.7 Aab 197.3 ABab 84.1
D1F2M,;s 1.6 ab 0.9 Be 2.4 182.5 ABab 20.8 Be 203.3 ABab 86.5
D1F2M, 1.8 a 0.9 Be 2.6 199.3 Aa 21.9 Be 221.2 Aa 88.6
D2F1Mos 1.4b 1.3 ABab 2.4 144.0 Be 31.2 ABab 175.2 Bb 76.5
D2F1M, 1.6 ab 1.6 Aa 2.9 170.3 ABabe  36.3 Aa 206.6 ABab 74.2
D2F2M;s 1.6 ab 1.2 ABbe 2.6 182.9 ABab 28.6 ABabc 211.5 ABa 83.7
D2F2M, 1.6 ab 1.3 ABab 2.6 172.7 ABabe  26.9 ABbc 199.6 ABab 78.8
LSDys 0.3 0.3 ns 32.0 8.9 33.25 ns
LSDy, ns 0.4 ns 433 12.0 45.05 ns
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Tuber number No. / plant Tuber weight g/ plant
Mean tuber weight
Source of variation s per tube
Marketable Non—marketable Total Marketable ~ Non—marketable Total g per tuber
2010~2011
Tillagemethods
B 2.3 1.2 35a 265.9 32.5 Aa 298.5 85.6 a
R 2.1 1.0 31b 265.5 26.6 Bb 202.1 94.8 b
LSDys ns ns 0.4 ns 4.2 ns 6.9
LSDqy ns ns ns ns 58 ns ns
Mulch levels
M, 1.7 Bb 1.2 29b 214.7 Bb 32.3 ABab 247.0 Bb 85.3
Moos 24 Aa 1.2 37 a 290.0 Aa 34.6 Aa 324.7 Aa 90.4
Mos 24 Aa 1.0 3.4 ab 280.3 Aa 29.7 ABabc 310.0 ABa 90.5
Moss 2.2 ABa 1.1 3.2 ab 255.0 ABab 26.3 ABbe 281.3 ABab 88.7
M, 2.3 Aa 1.0 3.3 ab 288.5 Aa 25.0 Be 313.5ABa 96.0
LSDoos 043 ns 0.6 46.7 6.6 49.8 ns
LSDoor 0.59 ns ns 64.0 9.1 68.3 ns

Tillage method and mulch level interactions

Four-row on one ridge (B)

M, 1.9 ABbe 1.3 ab 3.1 ABb 2135b 33.5 ABab 247.0 ¢ 80.1 ¢
Moos 2.6 Aa 1.5a 4.1 Aa 2952 a 41.7 Aa 336.9 a 82.7 be
Mjs 2.4 ABab 1.0 ab 3.6 ABab  262.2 ab 32.6 ABab 294.8 abc 85.5 abe
Mos 2.3 ABab 1.2 ab 3.6 ABab 275.4 ab 30.5 ABbe 305.9 abce 85.7 abe
M, 2.3 ABab 1.0 ab 3.3 ABab 2832 a 24.4 Bbc 307.6 abc 93.9 abc

Double-row on one ridge (R)

M, 1.6 Be 1.2 ab 2.7 Bb 2158 b 31.1 ABbe 246.9 ¢ 90.6 abe
Moss 2.2 ABab 1.0 ab 3.2 ABab 284.9 a 27.5 Bbe 312.5 abe 98.1 a
Mos 2.4 ABab 1.0 ab 3.4 ABab 298.4 a 26.7 Bbe 325.1 ab 95.6 ab
Mo 2.0 ABbe 09b 2.9 ABb 234.6 ab 22.2 Be 256.8 be 91.8 abc
M, 2.4 ABab 09 b 3.3 ABab 293.8 a 25.5 Bbe 319.3 ab 98.0 a
LSDqes 0.6 0.5 0.9 66.9 9.6 71.6 15.1
LSDq 0.9 ns 1.3 ns 13.0 97.7 20.6
~31.5% . .
3
BMj2s
41 | 3369g/ . _
RM()25 981 g / 5 ° °
23
2009~2010 D2F2Ms 90~150 d
1.63. D2F2M, 0.85 cm . .

. 2010~2011
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Table 6 The effect of different treatments on potato characteristics

No. cm cm %
Treatment Main stalk number Stalk height Stalk diameter Green potato rate Special gravity
2009~2010
DIFIMys 1.48 ab 21.40 0.83 ABa 0.28 Aa 1.066
DIFIM, 1.45 ab 18.45 0.81 ABab 0.14 Bbe 1.067
DIF2My;s 1.60 ab 18.80 0.78 Bb 0.29 Aa 1.067
D1F2M, 1.45 ab 18.78 0.80 ABab 0.19 ABabc 1.067
D2F1Mys 1.38 ab 21.18 0.82 ABab 0.24 ABab 1.067
D2F1M, 1.45 ab 22.55 0.84 ABa 0.16 ABbe 1.065
D2F2Ms 1.63 a 22.63 0.81 ABab 0.24 ABab 1.066
D2F2M, 133 b 21.78 0.85 Aa 0.13 Be 1.066
Average 1.47 20.69 0.82 0.21 1.066
LSDqs 0.2826 ns 0.0514 0.1033 ns
LSDy, ns ns 0.0697 0.14 ns
2010~2011
Four—row on one ridge (B)
M, 1.70 2847 b 0.67 0.18 Aa 1.068
Moys 2.03 34.33 ab 0.80 0.09 ABb 1.067
Mos 1.60 28.27 b 0.75 0.08 Bbed 1.070
Moss 1.77 37.50 a 0.80 0.08 Bbe 1.067
M, 2.03 31.20 ab 0.75 0.04 Bbed 1.071
Double-row on one ridge (R)
M, 1.53 31.77 ab 0.62 0.06 Bbed 1.068
Moys 1.67 34.80 ab 0.70 0.01 Bed 1.070
Mos 1.70 31.47 ab 0.71 0.02 Bed 1.067
M5 1.97 36.53 a 0.73 0.02 Bed 1.070
M, 1.97 35.07 ab 0.79 0.01 Bd 1.072
Average 1.80 32.94 0.73 0.06 1.069
LSDys ns 7.4945 ns 0.0702 ns
LSDy, ns ns ns 0.0958 ns
B, « D2F2Mgs
. 2009~2010 2010~2011
90000 /hm®  12t/hm’ F2 .
75 000
. FI F2 60000 90000 /hm? .
5 .
[4-5]
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