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Characteristics of Nutrient Uptake and Stubble Regrowth of Grain Sorghum
in Plastic Film House

Yun Eul-Soo*, Jung Ki-Yeul, Park Chang-Yeong, Hwang Jae-Bog, Choi, Young-Dae, and Jeon Seung-Ho

Cereal Crop Research Division, NICS, RDA, Milyang, 627-830, Republic of Korea

This study was conducted to get the basic information for absorb enhancement of accumulated soil nutrients in
plastic film house. The grain sorghum (Sorghum bicolor L.) was sowing in plastic film house which soil
nutrient accumulated moderately and was cutting at major growth period of sorghum. We were analyzed the
regrowth pattemn, biomass due to cutting time and amount of plant nutrient of grain sorghum. The obtained
results were as follows. The heading date after cutting of sorghum in plastic film house was came to about 35
days. The accumulated of plant height were the longest as 379.4 cm in cutting at milk stage. The total biomass
of sorghum in cutting at heading stage was 1.73 ton 10a” in cutting at heading stage. The high grain yields
were produced with non-cutting and cutting at 10 leaves stage as 75~113 kg 10a”" but the lowest grain yields
were the cutting plots at booting stage as below 24 kg 10a”. The content of nutrient in sorghum plant was low
as progress of growth. The concentrations in aboveground sorghum due to plant parts was in order to leaves >
panicle > stalk. The nitrogen content of sorghum was 0.6 ~0.7%in stalk, 1.5~1.6%in panicle and 1.8 ~2.3%
in leaves. The amount of nutrient absorbed in sorghum was 4.2 kg 10a” in nitrogen, 1.7 kg 10a" phosphorus
and 7.7 kg 10a” in potassium and the absorbing different by cutting time in order to booting> non-cutting >

panicle formation = milk ripe > 10 leaves stage.
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Fig. 1. Regrowth pattern after cutting at panicle formation stage of grain sorghum in plastic film house.
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Table 1. Comparison of the plant height of grain sorghum as affected by different cutting time in plastic film house.

Cutting stage

Days after sowing

(date) 10 leaves ffljz:t:il(e)n Booting Milk No-cut
cm
40 (Jun.15) 60.3" 63.9 65.1 62.9 65.2
55 (Jun.30) 98.9 122.9 122.6 1183 119.7
70 (Jul.12) 146.2 48.7 162.2 187.0 181.5
75 (Jul.26) 160.3 108.9 71.7 190.1° 193.5
90 (Aug.12) 171.6 179.8 1543 106.7 1933
105 (Aug.27) 183.1 - 197.6 189.3 185.3
Accumulated plant height 2434 302.7 359.8 379.4 193.5

"Plant height before cutting.

Table 2. Comparison of booting date after cutting of grain sorghum due to different cutting time in plastic film house.

Cutting stage

Content Panicle . . No cut
10 leaves Booting Milk
forma.
Cutting date (date) Jun.16 Jun.30 Jul.12 Jul.26 -
RDBAC (days)’ 36 36 44 35 -
BDAC (date)’ Jul.22 Aug.05 Aug.25 Aug.30 Jul.12

'RDBAC : Required days for booting after cutting, *BDAC : Booting date after cutting.

Table 3. Comparison of biomass and grain yield of sorghum by different cutting time in plastic film house.

Growth stage Biomass of sorghum

Grain yield

at cutting Cutting Harvest Ratoon after harvest Total

-------------------- | S [ — ton 10a” kg 10a”
10 leaves 73.2 606.0 300.0 0.95+0.20 74.7+17.6
Panicle formation 619.8 589.2 46.8 1.25+0.26 24.3+14.1
Booting 892.2 787.8 53.4 1.73+0.38 22.2+15.2
Milk 924.0 531.6 - 1.46+0.23 249+ 9.8
No cut - 901.8 649.8 1.55+0.49 1133+ 4.6
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Table 4. Soil chemical properties of before and after experiment.
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Before Top soil 6.5 1.72 0.90 18.7 277 0.86 6.67 1.65
Top soil 5.7 1.83 3.23 20.8 342 0.82 6.70 1.64
10 leaves .
Subsoil 5.9 1.63 2.02 17.5 243 0.55 6.51 1.54
. . Top soil 59 1.73 2.50 18.2 342 0.73 6.72 1.66
Panicle formation .
Sub soil 6.1 1.58 1.74 19.8 273 0.45 6.39 1.54
. Top soil 57 1.71 3.01 17.9 353 0.74 6.40 1.58
After Booting .
Sub soil 6.0 1.55 1.73 16.0 257 0.47 6.52 1.52
Milk Top soil 6.1 1.64 1.68 20.2 325 0.60 6.60 1.60
i
Sub soil 6.3 1.48 1.17 17.7 242 0.43 6.57 1.53
N . Top soil 52 1.74 2.68 17.5 272 0.58 6.38 1.52
0 cu
Sub soil 5.8 1.62 1.70 17.5 245 0.48 6.69 1.56

Table 5. Nutrient concentration (dry weight basis) in aboveground part of sorghum at different cutting time of growth stage.

Growth stage Sampling Nutrient
. . Plant part
at cutting time T-N P,0s K,O CaO MgO
%
Cutting Whole 3.39 1.43 3.99 0.95 0.48
10 leaves Stalk 0.61 0.44 2.80 0.39 0.10
Harvest
Leaves 1.79 0.71 1.22 1.47 0.50
Ratoon after harvest Whole 1.87 0.62 3.73 0.62 0.41
Cutting Whole 1.97 0.78 4.14 0.77 0.46
. . Stalk 0.60 0.33 3.56 0.46 0.14
Panicle formation Harvest
Leaves 1.52 0.55 1.63 0.97 0.33
Ratoon after harvest Whole 2.14 0.94 3.04 0.38 0.26
) Stalk 0.63 0.43 3.83 0.99 0.51
Cutting .
Panicle 1.61 0.62 1.58 041 0.43
Booting Stalk 0.87 0.37 2.64 0.32 0.16
Harvest
Leaves 1.99 0.64 1.55 091 0.38
Ratoon after harvest Whole 2.21 1.00 2.65 0.30 0.19
Stalk 0.75 0.65 3.18 0.58 0.35
Cutting Panicle 1.55 0.81 0.95 0.35 0.37
Milk Leaves 2.32 1.01 243 1.57 0.57
Stalk 0.76 0.35 2.13 0.35 0.16
Harvest
Leaves 2.19 0.67 1.69 0.77 0.29
Stalk 0.77 0.30 2.84 0.40 0.10
Harvest .
No cut Panicle 1.55 0.75 1.56 1.42 0.56
Ratoon after harvest Whole 1.67 0.56 3.63 0.57 0.47
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Table. 6. Total nutrient uptake in aboveground part (without grain) of sorghum at different cutting time of growth stage.

Growth stage Total dry Amount of nutrient uptake in aboveground plant Cutting
at cutting weight N P,Os K50 Ca0 MgO times
kg 10a”

10 leaves 209.1 3.85 1.29 7.67 1.32 0.85 3
Panicle formation 240.7 3.43 1.40 7.60 1.74 0.76 3
Booting 362.7 5.55 1.92 8.59 2.33 1.28 3

Milk 240.1 3.68 1.94 5.22 1.97 1.01 2

No cut 3443 4.64 1.84 9.39 2.70 1.30 2
Average 279.4 423 1.68 7.70 2.01 1.04 -
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