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The Evaluation of Allelopathic Potential Barley and Sorghum Residues on Germination and Early Growth
of Some Weeds

Chang-Yeon Yu and IlI-Min Chung” (Division of Applied Plant Sciences, College of Agriculture and Life Sciences, Kang-
won National University, Chunchon 200-701, Korea : Dept. of Crop Science, Kon-Kuk University, Seoul, 143-701, Korea)

Abstract . This experiment was conducted to test the allelopatic activity on germination and early seedling growth
of weed species by barley and sorghum plants residues. The fresh barley extraction inhibited the germination
and early seedling growth of weeds, Echinochloa crus-galli, Sataria viridis, and P. oleracea. As the extract concentration
increased, the germination and early seedling growth of weeds was sigbificantly inhibited. The water extraction
of dried barley and sorghum residues also ehibited the strong inhibition effect on germination and earley seedling
growth of weeds. Digitaria sanguinalis, Siegesbechia pubescens, Sectaria viridis, P. oleracea, E. crus-galli. In the dried
barley and sorghum residues mixture into the vermiculite, as the dried residue concentration ncreased, emergence
percentage, length of shoot and root of weeds, D. saguinalis, S. viridis, S. pubescens, Ammaranthus lividus, and
Solanum nigrum, was significantly inhibited. More than 10% concentration of dired residue caused 80% emergence
percentage and growth inhibition. From this study, we conclude that barley and sorghym weeds. These results
suggest that barley and sorghum has some possibility to control some weed species like natural herbicide.
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Table 1. The effect of fresh barley extraction on the germination
and early seedling growth of three weed species.

Treatment E. crus-galli S. vindis P. oleracea
Germination(%)
Control 100.0a 100.0a 85.7a
0.1 75.7h 90.7b 80.0b
50 75.0b 90.7b 50.6¢
100 50.0c 80.6¢ 40.7d
200 20.6d 60.0d 25.7¢e
CV(%) 18 14 20
Seedling Length

SL! RL* TL* SL RL TL SL RL TL
Control 167b 31.7a 483b 167c 387a 553b 237bc 207z 44.3a
0.1 216a 316a 532a 347a 327b 673a 256b 20.7a 46.3a
50 87c 217b 293c 287b 20.7c 493c 287a 14.7b 433a
100 46d 147c 193d 27d 156d 183d 236bc 57c 29.3b
200 274 93d 120e 17d  93e 110e 216c 27d 24.3c
CV(%) 106 54 64 69 49 31 47 90 62

Seedling Weight

SWf RW° TWS SW RW TW SW RW TW
Control 67b 107¢ 173c 14.7ab 257b 403b 107a 57a 163
0.1 1072 207a 313a 166a 307a 473a 107a 572 163a
5.0 86ab 157b 243b 136b 30.7a 443a 116a 3.7ab 155a
100 68b 107¢ 173c  37c¢c 1l6c 153C 57a 27b 83b
200 43¢ 73d 117d  26c 73d 100d 37b 37ah 73b
CV(%) 156 89 113 113 55 66 136 271 181

ISL ; Shoot Length, RL ; Root Length, *TL 5 Total Length, *SW ;
Shoot Weight, RW ; Root Weight, 5TW ; Total Weight ; Length
(mm) ; Weight(mg)
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Table 2. The effect of dried barley water extraction on the ger-
mination and earley seedling growth of five weed species 10
days after planting.

Treatment D. somguiralis  S. pubescens S vindis P, oleraces  E. crus-galli

Seed germination (%)

Control 90.3a 87.0a 96.7a 96.7a 75.7a
0.1 90.0a 710b 75.7b 72.7b 56.3b
10 69.0b 56.0c 48.7¢ 48.7¢ 12.3¢
100 65.0c 18.0d 29.7d 20.7d 5.7d
CV(%) 23 26 20 23 43
Seedling Length (mm)
RL! SL2 RL SL RL SL RL SL RL SL
Control 32.0b 50.7a 27.7a 13.7a 37.7a 27.7a 6.3a 16.7a 45.7a 55.3a
0.1 39.0a 510a 17.7b 13.7a 19.7b 26.7a 3.7b 8.7b 32.7b 32.7b
10 220c 49.0a 47c 11.3a 43c 200b 3.3b 80b 27.7c 30.0b
100 130d 3275 17d 7.7b 17d 12.7c 30b 47c 67d 253c
CV(%) 37 30 105 109 66 56 274 139 45 45
Seedling weight(mg)
RW* SW¢* RW SW RW SW RW SW RW SW
Control 47.0a 85.3a 52.7a 147.3a 87a 50a 53a 163a 4.7a 10.7a
0.1 38.0b 76.7b 43.7b 1433a 4.0b 3.7ab 33b 12.7b 3.0b 8.0b
1.0 260c 753b 27.0c 109.7b 2.7c 2.7b 2.7bc 7.0c 2.3b 6.3bc
10.0 157d 327c¢ 27d 247c 10d 17b 20c 57c 17b 47

Cviw) 29 23 36 25

'SL ; Shoot Length, *RL; Root Length, *SW : Shoot Weight, *
RW : Root WeightLength(mm) ; Weight (mg)

1568 344 212 107 297 150

Table 3. The effect of dried sorghum water extraction on the
germination and earley seedling growth of five weed species
10 days after planting.

Treatment D. songuiralis S, pubescens  S. viridis  P. oleracea E. crus-galli

Seed germination (%)

Control 90.3a 87.0a 96.7a 96.7a 75.7a
0.1 88.7a 82.7b 89.3b 63.0b 66.7b
10 82.3b 70.7c 67.7c 47.7¢ 55.6¢
100 61.7c 32.7d 54.7d 40.7d 22.3d
CV(%) 23 2.1 16 20 3.1
Seedling Length (mm)

RL' SL2 RL SL RL SL RL SL RL SL
Control 32.0a 50.7b 27.7a 137ab 37.7a 27.7a 6.3a 16.7a 45.7a 55.3a
0.1 3472 553a 217b 15.6a 33.3a 230b 60a 9.7b 41.0b 32.7b
10 3232 54.7a 167c 140ab 20.7b 19.7c 3.7b 9.3b 309.6b 29.6bc
100 127b 300c 50d 133b 127c 87d 23b 37c 14.7c 286¢c
CV(%) 59 38 90 87 89 62 244 128 59 44

Seedling weight(mg)

RW? SW* RW SW RW SW RW SW RW SW
Control 47.0a 85.3b 52.7a 147.3b 87a 50a 53a 163a 47a 10.7a
0.1 387b 88.7a 55.3a 165.3a 4.3b 37ab 33b 106b 4.0a 7.7b
1.0 356c 886a 44.7b 91.7c 33bc 26bc 27b 7.7c 37a 66b
100 287d 84.3b 11.0c 69.3d 23c 17c 23b 66c 30a 56b
CV(%) 33 15 44 25 196 308 224 112 282 164

'SL : Shoot Length, 2RL ; Root Length, *SW ; Shoot Weight, “‘RW ; Root
WeightLength (mm) ; Weight (mg)
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Table 4. The effect of d barley mixtures into the vermiculite
on the emergence and seedling growth of five weed species.

Treatment D. sanguiralis S windis S pubescens A lividus . nigrum

Seed germination (%)

Control 9%.7a 83.3a 72.3a 95.7a 100.0a
1.0 90.7b 56.0b 60.7b 60.7b 50.5b
10.0 85.7¢ 45.6¢ 30.6¢ 36.3¢ 20.3¢
200 55.6d 403d 15.0d 15.7d 57d
V(%) 15 41 36 2.2 3.2

Seedling Length(mm)
RL! S1* RL SL RL SL RL SL RL &L
Control 83.6a 136.7a  143.3a 17332 547a 487a 10.7a 196a 37.7a 307a
10 600b 853b 59.7b 1086b 304b 416b 60b 147b 206b 176b
100 327c 836b 446c T07c 27.7c 356c 47b 116c 96c 136¢c
20.0 180d 247¢ 407c 687c 106d 231d L7c 37d 47d 37d
CV(%) 22 20 3.2 2.2 37 31 246 93 64 70
Seedling weight(mg)
RW® Sw¢ RW SW RW SW RW SW RW SW
Control ~ 36.7a 15372 59.0a 187.0a 904a 1510a 37a 787a 97a 457a
10 35.6a 131.0b 543b 1500b 816b 100.7b 2.7ab 326b 5.0b 10.7b
10.0 260b 747c 39.7c 587c 323c 80.7c l6ab 36c 37bc 87b
20.0 83c 1564 25.7d 457d 117d 587d 10b Lic 20c 27c
CV(%) 59 13 2.5 L0 22 13 497 40 234 68

ISL ; Shoot Length, *RL ; Root Length, *SW ; Shoot Weight,
‘RW ; Root WeightLength (mm) ; Weight (mg).

Table 5. The effect of sorghum mixtures into the vermiculite
on the emergence and seedling growth of five weed species.

Treatment D. sanguiralis S wviridis  S. pubescens A lividus S migrum

Seed germination (%)

Control 96.7a 83.3a 72.3a 95.7a 100.0a
1.0 97.0a 52.3b 25.7b 65.6b 72.3b
10.0 75.7b 20.7¢ 12.3b 50.7¢c 60.7¢
20.0 65.6¢ 20.6¢ 10.7¢ 30.6d 27.3d
CV(%) 18 5.8 6.5 19 4.4

Seedling Length(mm)
RL! SI¥ RL SL RL SL RL SL RL SL
Control 83.6a 136.7a 143.3a 173.3a 54.7a 48.7a 10.7a 19.6a 37.7a 30.7a
1.0 26.0b 32.7b 55.7b 49.3b 35.7b 25.7b 4.7b 11.7b 11.7b 10.7b
100 24.7b 316b 30.7¢ 38.7c 226¢c 17.6c 45b 11.0b 9.7b 10.6b
20.0 17.6c 30.0b 186d 296d 14.7d 156¢c 2.6b 57c 96b 7.7c
Cv(®%) 37 19 37 32 45 43 204 95 67 77
Seedling weight(mg)
RW? SW* RW SW RW SW RW SW RW SwW
Control 36.7a 153.7a 59.0a 187.0a 90.4a 151.0a 3.7a 787a 9.7a 45.7a
1.0 21.7b 104.0b 30.7b 29.7b 26.7b 35.7b 2.3ab 87.0b 3.3b 5.7b
10.0 20.7c 95.8c 14.6¢c 166c 17.6c 283c 1.6b 756b 2.7b 4.6b
20.0 130c 954c 97d 15.7c 106d 243d 1.0b 65.7b 2.6b 4.3b
CVv(%) 131 15 39 18 32 21 400 53 252 77

!SL ; Shoot Length, *RL ; Root Length, *SW ; Shoot Weight,
‘RW ; Root WeightLength (mm) ; Weight (mg)
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