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Effects of Planting Density on Growth, Forage Yield and
Chemical Composition of Jeju Native Sorghum(Sorghum

bicolor L.)
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Young I Cho* and Sung Jun Park

ABSTRACT

Jeju native sorghums were grown with six different planting densities (5% 5Scm, 10X 10cm, 15X 15cm,
20X 20cm, 25%X25cm and 30X30cm) from April 3 to September 6 in 2000 in Jeju island to determine
the influence to growth, yield and feed value by the planting densities. Days to heading were delayed
from 66 days to 69 days as increasing of plant density. Plant height was 195.1cm at 30x30cm plot,
whereas that was 216.5cm at 10X 10cm plot, indicating that the plant was higher by the decrease of the
planting density. As plant density increased, the number of leaves and steam diameter were decreased.
Fresh forage yield increased from 25.4 to 61.3 MT/ha, dry matter (DM) yield from 5.8 to 16.5 MT/ha,
crude protein (CP) yield from 0.4 to 1.5 MT/ha and total digestible nutrients (TDN) yield from 2.7 to
8.8 MT/ha as planting density from 30X 30cm to 10X 10cm plot. Crude protein content increased from
7.0 to 9.0%, ether extract content from 1.7 to 4.4%, nitrogen free extract content from 36.9 to 38.4%
and TDN content from 46.1 to 55.5% as planting density was decreased. whereas crude fiber content
decreased from 43.9 to 37.1% and crude ash content from 8.4 to 6.8%.

(Key words :

I I

G4t A7) BE CAERA WA
o e T, S440 T 5 e doj
2ol A7} oje WO EopzAslAs
At s AEe AT ek
1987). 4L 919 48% ERS Folse

Jeju native sorghum, Seeding density, Forage yield, Feeding value)

54wl vy 47 5344 der, A9
o mely 49 ZeHE 79 ZeAl 4=
o we} 4ol x5 4 Azt 7o PHez I
F3ln ok HARE & Aol oz
60cm?] ojEE whEX, 30cm HFLE 1X7)
o 7~8R% FHF3la, ol F 1 XIE 42
Yoyt Bxg Ak Qo xukAld)

Corresponding author : Nam Ki Cho, Dept of Plant Resources Science, College of Agric,, & Life Sci.,, Cheju
National University. Jeju 690-756, Korea, Tel : 064-754-3315, E-mail : chonamki@cheju.

cheju.ac.kr

A& g ¥ (Dept. of Plant Resources Science, College of Agric., & Life Sci., Cheju National University).
* &) 87 (College of Agric., & Life Sci., Seoul National University).

—225—



Cho et al. ; Effects of Planting Density on Growth, Forage Yield and Chemical Composition of Jeju Native Sorghum

T olF] 50~60cm HALE F& A 4
ke/10a9] FAFE #E3tw, ol F 30em 7t
Aol 42A= FAA FAANE 3, AedA
iAol AR DA A = AL A
sk o=, 1987; o] %5, 1991).

ez e AadEd GEAAsrt
dells FAFFE 7P, Az
AL sz, A AR ws

TE, O TRl EEE & ¥ o}

[+
)

ofh o

L8 4 2
2
el
51

% EF 9 EF ol Bakjel 2R}
Fasln £2e7] 496, W wAS &
Pjel AE4RAE FHANGE BT Y

“HTrung and Yosida, 1985; & 5, 2001). A&
ZHE dATE dAoA Ao Alasde &
7] 3l s AL dAE G )
Ao g3t A 9 A5A At =He A
A 7ol F2A Hu gloey, AFAds
5 AERFAEE A A5 AA s
o digt A7 s AAolth webA £ 4
L AFAGeA AFAR T2 AALEe
w2 AlBFAAY AlRIEAE AR

o ME 3 Y4

2 AEE AFAHSSe] AAdre ok
AL, % 2 ABIEAE A9 93y
20009 49 3¢¥E 9 9¥ 6UrkA Rw
278m(¥Ehel X AFfga FAH 2
o3t Y5l A AFEAHSEFE FAEY
AABIGTE Al 2] ECKHEE [0cm) 3}
ABBESY AR A FAAE ojglen, 3}
A AL X 104 BE ujel 23, 241

78 71427 B 204 BE niet 2 3
F 20004 4€ 399 AAAE 5x5, 10X
10, 15X 15, 20X20, 25%25, 30x30cm® 67
TTLE 3 FTAE 2~334 Ay,
FEZF ARG o 124 @rn £8¢ 3
Aok AZT HAL com'E sgon, AP
i E dE Eo g sl Bl A8
had A4 150kg, 2AF 100kg, 712] 100kge]
e ke A 24, $410], Q3
2 AM)Egen, Aan| gy Aed k9 50%
£ 7182 UmA] 50%e 9 F 3090 Zbzt
|2 351, QA slele AR Jez s}
Aok FAxARE 20009 72 1193 9% 6
2218 AEE FAAANN F4717EA S A
(50%F), 2%, A4, 45 5-& =3(1988)
2] zAlEedl F3te] 2ABIGIYE had Ao
TFE 7 FEE AFe] AT AHeA
33mY(1.8mx1.8m)E <lF 3l had AHdske
2 IGE, AESE 4, A AxFolA
Z+7F 500g9) ABE 75C FEAZ7)0NA 484
T AxAA AESS =BG =gz
(CP), ZAMKEE), 24-7(CE), £3|¥(CA), 7}
SFAHALZNFE) 59 AR ImmAlE
THAZ ABE o83l FEAEH F4b)
EATA(1996) BEARAE Y F3
¥Asigon, 7143}k PEHTDN)S Wardeh
(1981)7F AXF Ao ofste] AREERgIT
(TDN(%) = — 17.265+1.212CP(%)+2.464EE(%)+
0.835NFE(%)+0.448CF(%). FR3A3} 4284,
ZAE 5o BAEAL SEAEA A4

H 2 Aabe]-8(1987)0l 3

Table 1. Chemical properties of top soil(0~10cm) before the experiment

Organic  Available

pH Exchangeable Cation(cmol’/kg) CEC EC

(15~ mawer - POs (cmol'/kg)  dS/m
' (gkg)  (mgkg) Ca Mg K Na

5.18 57.5 87.5 2.28 0.93 1.17 0.09 8.38 0.11
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Table 2. Meteorological factors during season and average of 30-years(1971-2000)

Temperature( C) Precipitation Hours of
Month Average Maximum Minimum (mm) sunshine
T N T N T N T N T N
3 94 8.9 129 122 5.8 5.6 43.5 83.5 197.6  159.6
4 13.5 13.6 17.6 17.3 9.7 9.8 328 920 226.5 195.1
5 17.2 17.5 212 213 13.8 13.8 46.2 882 229.9 218.0
6 21.6 21.2 25.1 24.7 18.7 18.2 97.6 189.9 1659 1745
7 26.4 256 29.7 288 23.8 230 1662 2324 2273 2034
8 28.0 26.6 309 296 250 238 169.6 258.0 241.7 2053
9 22.2 22.7 246 256 19.7 19.7 3312 1882 155.0 168.9

T was the factors in testing period and N was that of normal year (1971~2000).
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Table 3. Growth characteristics of Jeju native sorghum grown at the different plant densities

. . Stem No. of
Plant Days to heading Plant height(cm) diameter(mm) leaves/plant
densi mm
ensity Ist 2nd  avg. Ist 2nd  avg. Ist 2nd avg. Ist 2nd avg.

5x5(1369")  7/6(927) 8/22(45) 69 2039 196.1 2000 83 81 82 66 63 65
10x10(361)  7/5(91) 8/21(44) 68 2203 2126 2165 108 86 97 68 65 67
15x15(169)  7/5(91) 8/20(43) 67 2167 2084 2126 122 104 113 69 67 68
20x20(100)  7/4(90) 8/20(43) 67 2102 2029 2066 122 108 115 70 68 69
25x25(64)  7/3(89) 8/20(43) 66 2084 1980 2032 128 114 121 74 73 74
30x30(49)  7/3(89) 8/19(42) 66 2020 1882 1951 137 114 125 73 72 13

avg. 89 43 67 2103 2010 2056 117 101 109 70 68 6.9
LSD(5%) 1.1 NS 1.5 NS 12.7 104 15 16 11 NS 06 04
CV(%) 0.7 2.2 13 38 2.8 2.8 71 89 54 39 46 29

¥

' number of plants per 33m* *: number of days to heading.
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Table 4. Yield characteristics of Jeju native sorghum grown at the different plant densities

Fresh forage yield Dry matter yield Crude protein TDN yield

Plant (MT/ha) (MT/ha) yield (MT/ha) (MT/ha)
density 1st 2nd  avg. Ist 2nd avg. Ist 2nd avg. Ist 2nd avg.
5x5(1369") 540 508 524 131 123 127 1.2 14 13 70 70 7.0
10x10(361) 624 602 613 180 149 165 1.5 15 15 94 82 88
15x15(169) 489 406 4438 103 102 103 08 10 09 53 56 54
20x20(100) 46.7 358 413 91 86 89 07 08 038 45 45 45
25x25(64) 28.8 273 28.1 64 61 63 05 05 05 30 30 3.0
30x30(49) 28.1 226 254 61 54 58 04 04 04 28 25 27
avg. 448 396 422 105 96 100 08 09 09 53 51 52
LSD(5%) 16.5 8.9 7.8 30 21 16 03 03 02 1.5 12 09
CV(%) 203 124 158 158 122 87 184 169 9.7 155 132 93

' . number of plaﬁts per 3.3m’.
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Table 5. Crude protein, ether extract and crude fiber of forage for Jeju Native Sorghum
cultivars grown at the different plant densities

Plant Crude protein(%) _ Ether extract(%) Crude fiber(%)
density Ist 2nd  avg. Ist 2nd  avg. Ist 2nd avg.
5x5(1369") 9.2 11.6 9.2 4.4 4.9 4.4 39.7 344 37.1
10x10(361) 83 10.0 83 43 45 43 399 36.4 382
15x15(169) 8.2 9.9 8.2 4.1 4.4 4.1 40.2 370 386
20x20(100) 7.5 9.7 7.5 3.0 33 3.0 42.0 37.8 399
25%25(64) 7.3 8.0 7.3 22 23 2.2 43.2 41.1 422
30x30(49) 7.0 7.0 7.0 1.7 1.9 1.7 442 43.5 439
avg. 7.9 9.4 7.9 33 3.6 33 41.5 384 40.0
LSD(5%) NS 2.0 1.2 04 0.5 0.2 1.5 1.4 1.1
CV(%) 11.2 12.0 7.5 6.2 7.1 39 1.9 2.0 1.5

" number of plants per 3.3m’

Table 6. Crude ash, nitrogen free extract{NFE) and total digestible contents (TDN) of forge
for Jeju Native Sorghum cultivars grown at the different plant densities

Plant Crude ash(%) NFE(%) TDN(%)
density Ist 2nd  avg. Ist 2nd avg. 1st 2nd avg.
5X5(13697) 6.9 6.8 6.8 374 394 384 53.7 57.3 55.5
10x10(361) 7.7 7.3 7.5 373 39.2 383 52.5 54.8 53.7
15x15(169) 8.3 7.4 7.9 37.0 38.8 379 51.6 54.5 53.1
20x20(100) 8.3 8.0 82 369 38.7 37.8 489 519 50.4
25x25(64) 8.5 8.0 8.3 36.8 38.2 37.5 47.0 48.3 47.7
30x30(49) 8.5 8.2 84 36.6 37.1 36.9 457 46.4 46.1
avg. 8.0 7.6 7.8 370 386 378 499 52.2 511
LSD(5%) 0.6 NS 0.8 NS NS NS 1.1 2.0 1.2
CV(%) 4.0 9.5 53 4.5 4.0 2.4 1.2 2.1 1.3

*: number of plants per 3.3m%
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