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ABSTRACT

To evaluate the competition of millet (Panicum miliaceum L.) and soybean (Glycine max (L) Merrill) in the
intercropping system, a field experiment in two years (2018-19) was conducted in a randomized complete
block design with four replications at the Sari Agricultural Science and Natural Resources university. The
planting ratios were 0:100, 25:75, 50:50, 75:25, and 100:0 (Soybean: Millet, respectively). The results showed
that the radiation use efficiency (RUE) was higher in different intercropping ratios than the millet monoculture
(0:100). In different intercropping ratios, the RUE of millet decreased significantly with increasing the share
of soybean. So that in the 105 days after planting, the RUE of millet in 75:25 was 47.74 and 29.41 percent
less than the expected values in studied years, respectively. Also, the planting ratio of 25:75 in the 90 days
after planting had the highest chlorophyll a/b ratio in soybean and millet. The 25:75 had the most elevated
land equivalent ratio index (1.23), and the millet actual yield loss (AYL) was only positive (2.01) in the 25:75.
Therefore, increasing the RUE in intercropping culture and improving millet grain yield as the dominant
species played an important role in increasing productivity in the planting ratio of 25:75.

Keywords: Actual yield loss, chlorophyll, dominant species, LER, planting ratio.
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Table 1. Physical and chemical properties of soil in the experiment site
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Table 2. The means comparison of radiation use efficiency (g MJ.m?d?) of soybean and millet in different planting ratio

Planting ratios Day after planting in 2018 Day after planting in 2019

(soybean:millet) 45 60 75 90 105 45 60 75 90 105
100:0 1.75+0.12 1.90+0.11 1.93+0.07 1.67+0.10 1.92+0.10 2.09+0.09 2.11+0.08 1.84+0.04 1.61+0.17 1.39+0.13
75:25 245+0.18 1.64+0.10 1.85+0.25 1.74+0.10 1.82+0.23 2.67%0.41 233+0.16 195+0.13 1.58%0.07 1.39+0.07
50:50 154+0.19 1.04+0.11 154+0.04 142+0.14 154+0.13 2.16+0.24 1.80+0.07 1.61+0.09 1.29+0.14 1.36+0.04
25:75 0.79+0.05 0.78+0.02 0.99+0.11 1.11+0.11 153+0.12 1.23%0.02 0.97+0.05 1.01+0.02 0.93+0.11 1.19+0.08
0:100 0.53+0.02 0.35+0.05 0.49+0.02 0.79+0.10 1.24+0.12 0.49+0.07 0.39+0.06 0.42+0.05 0.48+0.10 0.85+0.08

LSD (0.05) 0.23 ** 0.14 ** 0.19 ** 0.15** 0.23 ** 0.32 ** 0.16 ** 0.13 ** 0.19 ** 0.11 **

C.V (%) 10.55 7.84 9.29 7.11 9.34 12.13 6.68 6.13 10.25 6.20

o el ol Blil saimolad (i Siles Sl g slasliao 0 S g iy Jlekal zshan (o jlo g 5 0 pire yd i L**  * s
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively. The values are means * standard deviation (X£SD).
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Table 3. The means comparison of chlorophyll a/b ratio of soybean in different intercropping ratio with millet

Planting ratios Day after planting in 2018 Day after planting in 2019

(soybean:millet) 45 60 75 90 105 45 60 75 90 105
100:0 0.34+0.03 0.32+0.03 0.44+0.02 0.39+0.02 0.42+0.01 0.38%0.12 0.35+0.12 0.32+0.12 0.44+0.12 0.39+0.12
75:25 0.40+0.01 0.39+0.03 0.44+0.02 0.39+0.01 0.43+0.01 0.35%0.18 0.36+0.18 0.39+0.18 0.41+0.18 0.38+0.18
50:50 0.39+0.01 0.39+0.06 0.48+0.04 0.42+0.01 0.43+0.01 0414019 0.39+0.19 0.39+0.19 0.44+0.19 0.39+0.19
25:75 0.42+0.01 0.37+0.03 0.46+0.03 0.47+0.01 0.42+0.02 0.40+0.05 0.37+0.05 0.37+0.05 0.44+0.05 0.36 +0.05

LSD (0.05) 0.03 ** 0.07™ 0.05" 0.02 ** 0.02 " 0.03 * 0.04™ 0.07 "™ 0.02 ** 0.03"

C.V (%) 5.24 12.54 7.54 2.93 3.16 5.62 6.09 12.54 2.29 5.33

<l il Gl ol oasmo ylas (uSilbe 51 s olael o0 G g i Jleiisl zakans 10 o ae g o e puf i 4 FF g ¢
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively. The values are means + standard deviation (X+SD).
*and **: Not ficant and ficant at 5% and 1% probability level tively. The val dard d X+SD
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Table 4. The means comparison of chlorophyll a/b ratio of millet in different intercropping ratio with soybean

Planting ratios Day after planting in 2018 Day after planting in 2019

(soybean:millet) 45 60 75 90 105 45 60 75 90 105
0:100 0.37+£0.02 0.30+0.04 0.46+0.02 0.42+0.01 0.41+0.01 0.39+0.03 0.37+0.02 0.30+0.05 0.43+0.01 0.35+0.01
25:75 0.39+0.02 0.40+0.05 0.48+0.03 0.47+0.01 0.39+0.02 0.35+0.02 0.41+0.03 0.41+0.05 0.42+0.01 0.35%0.02
50:50 0.34+0.05 0.38+0.06 0.48+0.02 0.42+0.02 0.40+0.02 0.39%0.01 0.43+0.02 0.38+0.06 0.42+0.02 0.36+0.02
75:25 0.33+0.04 0.35+0.03 0.49+0.02 0.35+0.02 0.42+0.03 0.39+0.03 0.36+0.01 0.35+0.03 0.39+0.02 0.35+0.02

LSD (0.05) 0.06 ™ 0.08™ 0.04™ 0.03 ** 0.03™ 0.04™ 0.03 ** 0.08™ 0.02* 0.03™

C.V (%) 11.14 14.58 4.73 4.37 4.12 5.98 5.50 14.58 3.32 5.33

<l il Gl ol oasmoylas (uKilee 51 s olael o0 G g i Jleisl zakaws 10 o sme g o e puf i 4 FF g ¢
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively. The values are means + standard deviation (XSD).
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Figure 1. The effect of millet and soybean crop competition on radiation use efficiency in different
planting ratios @ actual radiation use efficiency of millet in intercropping, o actual radiation use
efficiency of soybean in intercropping¥ total actual yields of millet and soybean in intercropping,A

expected of radiation use efficiency in millet,mexpected of radiation use efficiency in soybean and the
numbers inside the circle in the pictures are related to the day after planting.
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Table 5. The average actual and expected seed yield of millet and soybean in different intercropping ratios and the studied years

Millet Soybean
Planting ratios
(soybean-millet) Actual yield Expected yield Actual yield:Expected Actual yield Expected yield Actual yield:Expected
(kg. hal) (kg. ha'l) yield (%) (kg. ha'l) (kg. ha'l) yield (%)
0: 100 1273.63 £133.93 - - -
25:75 950.94 +170.88 955.23 £100.45 -0.44 2249.79 £193.08  1169.79 £107.98 +92.32
50: 50 310.83 £91.05 636.82 +66.97 -51.19 3618.76 +324.53  2339.58 +215.95 +54.67
75: 25 68.55 +33.09 318.41 +33.48 - 78.46 4200.68 +603.10  3509.37 £323.93 +19.69
100: 0 - - 4679.16 £431.90 -
LSD (0.05) 100.09 ** 26.45 ** 321.75 ** 112,182 **
C.V %) 14.64 3.16 8.31 3.65

** _* (s

Sl 8 lasbinl Bl youl saias ylis (oSl 5l ey slacl s )0 G g i Jial Zolaw o o pxe g o piae b i 4T
ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively. The values are means + standard deviation (X+SD).
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Table 6. Effect of planting ratios on intercropping efficiency of soybean:millet

Planting ratios (soybean:millet)

Intercropping Index Crop 25: o5 £0: 50 o5 75
Soybean 0.90 0.77 0.48
LER Millet 0.05 0.25 0.75
Total 0.95 1.02 1.23
Soybean 441 3.52 -2.79
RCC Millet 0.17 0.32 1.32
Total -0.75 1.13 3.68
Soybean 0.19 0.03 -0.36
AYL Millet -0.78 -0.02 2.01
Total -0.58 0.01 1.65
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