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Crop Residues (Wheat-Rye) on the Germination
and Growth of Various Weeds

Kwon, Soon Tae and Kil Ung Kim*

ABSTRACT

The phenolic compounds identified from rye and wheat residues seemed to be p-coumaric, p-hydroxybenzoigc,
vanillic, ferulic, salicylic and syringic acids. Total phenol content of rye and wheat straw determined at heading
stage was 0.1803% and 0.1702%, respectively. Total phenol content in straw was higher than that of root at all
growth stages. The germination and growth of plants, such as Oryza sativa, Echinochloa crusgalli, Cyperus
serotinus, Portulaca oleacea, Amaranthus retroflexus, Digitaria saguinalis, and C. album were inhibited by
treatments of authentic phenolic compounds as the concentrations increased. However, at the early stage, the
germination and shoot growth of P. distinctus were markedly stimulated by them, and then the further growth
of shoot and root was markedly inhibited by the prolonged treatment of phenolic compounds. The aqueous
extracts from rye and wheat straw completely inhibited the germination of A. retroflexus and C. album at a
high concentrations. The content of starch and protein in bulbs of P. distinctus was lower in the p-hydroxy-

benzoic acid treated plot, at 10 M, than the untreated control.
Key words: residues, authentic phenolic compounds, aqueous extracts, P. distinctus.
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Fig. 1-1. Two-dimensional paper chromatogram
of phenolic compounds in the wheat
residues.
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Fig. 1-2. Two-dimensional paper chromatogram
of phenolic compounds in the rye resi-
dues.
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Table 1.

Identification of major phenolic compounds in the crop residues by PPC.

Crops

Wheat
Plant parts hea Rye
Phenolics identified Straw Root Straw Root
Vanllic acid + + ++ 4
p-coumaric acid . ++ P -+ ++ ++
p - hydroxybenzoic acid + R + +
Ferulic acid ++ A+ + +
Syringic acid — + — +
Salicylic acid — + + +
No. of unidentified spots 3 5 3 4
Total spot number 7 1t 8 9
1 Spot identified on the PPC
++ : Presented in larger spot
+ : Presented in small spot
~— : No detection
roxybenzoic, vanillic, ferulic, salicylic, syringic Table 2. The total phenol content determined
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Plant
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mg10g

Tillering 11.99 6.06 1186 1568
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Harvesting 16.26 990 1739 1021
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Table 3. Effect of six authentic phenolic compounds on the germination and shoot growth of rice

and paddy weeds”

E. crusgalli

. 0. sativa C. serotinus P. distinctus
Phenolics
% Germ SL.? %Germ SL. % Germ  SL. % Germ  SL.
Untreated control 933 21.9 82.2 43.5 91.7 48.0 53.6 20.7
% of untreated control
p-coumaric acid 70.6¢ 51.3d®» 86.1b 594¢ 914abc 82.7a 121.1cd 100.6cd
p-hy. benzoic acid 80.0bc 687bc 97.6a 82.7a 1009a 90.2a 112.7d 1185b
Vanillic acid 92.9a 824a 895ab T77.4a 98.1ab 79.4ab 1575a 112.7bc
Ferulic acid 80.4bc 77.4ab 85.8b 73.2ab  882bc 67.2b 128.4c 95.2d
Salicylic acid Tl1le 61.4dc 682¢ 6l.1bc 822c 656b 151.7ab 151.1a
Syringic acid 83.3ab 76.5ab 79.3b 65.6bc  87.2bc 652b 1478b 104.8cd
Average of six phenolics 79.7 69.6 84.4 69.9 91.3 75.1 136.5 113.8

D Determined at 10 days after treatment (DAT), but for P. distinctus at 15 days after treatment.

P 8L, ; Shoot length (mm)

» Each value is an average of 107+ 107+ 107+ 10°M.
Means within each column with the same letter are not significantly different at 0.05 level (Dun-

can’s multiple range test)
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Fig. 3. The average germination rate of rice and
paddy weeds as affected by six authentic
phenolic compounds.
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Fig. 4. The average shoot growth of rice and
paddy weeds as affected by six authentic
phenolic compounds.
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Fig. 5. The average root growth of rice and pad-
dy weeds as affected by six authentic phe-
nolic compounds.
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Fig. 6. Effect of p-hydroxybenzoic acid on the
growth of P. distinctus at 45 days
after treatment in pot.
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Table 4. Effect of six authentic phenolic compounds on the germination of upland weeds

Phencli Conc. |Weeds P. oleacea D. sanguinalis  A. retrofiexus C. adbum
nofes (10— M) 3DAT 5DAT?Y 3DAT 5DAT 3DAT 5DAT 7DAT 14DAT
Unt. control (% Germ.) 53.3 83.3 51.7 81.7 36.7 66.7 300 65.0
% of untreated control
P - coumaric 2 3.3 8.9 0.0 2.3 0.0 0.0 0.0 18.4
acid 4 1125 97.8 75.0 90.9 46.7 -444 23.8 35.6
p-hy. benzoic 2 25.0 11.0 0.0 9.1 0.0 0.0 9.5 7.9
acid 4 84.3 71.1 75.0 88.6 1200 100.0 52.3 39.5
Vanillic 2 94 13.3 0.0 13.6 0.0 0.0 9.5 158
acid 4 106.3 86.7 90.6 100.0  100.0 92.5 42.9 43.4
Ferulic 2 9.4 8.9 0.0 2.3 0.0 0.0 95 158
acid 4 | 84.3 64.4 84.3 97.7 40.0 51.9 57.1 71.0
Salicylic 2 | 94 6.4 0.0 0.0 0.0 0.0 0.0 0.0
acid 4 1125 84.4 71.9 1023 1133 92.6 66.7 60.5
Syringic 2 33 6.7 0.0 2.3 0.0 0.0 14.3 42.1
acid 4 1219 1022 93.8 97.7 1133 88.9 76.2 76.2
Average of six 2 10.0 9.2 0.0 49 0.0 0.0 71 16.7
phenolics 4 103.6 84.4 81.8 96.2 88.9 78.4 53.2 55.1

P DAT ; Days after treatment
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Table 5. Percent germination of rice and paddy weeds as affected by aqueous extracts from straw
of rye and wheat?

Plants 0. sativa E.crusgalli C. serotinus P. distinctus
Concent. Rye Wheat Rye  Wheat Rye Wheat 15DAT 30DAT I5DAT 30DAT
Undiluted 67¢ 91.1a 00c 733ab 533b 500b 866a 900a 962a 1000a
1,72 diluted 355b 100.0a 88b 622b 433b 967a 967a 967a 923a UY63a
1710 diluted 95.5a 954a T7i.la 80.0a 967a 96.7a 433b 667b 333b T08b
Untreated control 978a 97.8a 734a 73.4ab 100.0a 100.0a 467b 699b 467b 699b

D Each value is an average of three replications, and determined at 10 days after treatment, but
for P, distinctus at 15 and 30 days after treatment.
Means within each column with the same letter are not significantly different at 0.05 level (Dun-

can’s multiple range test)
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Fig. 7. Shoot growth of rice and paddy weeds

as affected by aqueous extracts from
wheat and rye straw.
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Fig. 8. Root growth of rice and paddy weeds
as affected by aqueous extracts of rye
and wheat straw,
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Table 6. Effect of aqueous extracts from crop residues (straw) on the germination of upland

weeds
Weeds P. oleacea D. sanguinalts A.retroflexus C. album
Crop extracted 3DAT" 5DAT 3DAT 5DAT 3DAT 5DAT 7DAT 14DAT
Unt. control (% Germ) 56.6 90.0 50.0 91.7 53.3 76.7 16.7 70.0
% of untreated control

Wheat Undiluted 35.3 51.9 56.6 54.5 0.0 0.0 29.9 57.1

172 diluted 1130 104.0 96.0 100.0 66.0 51.0 40.1 66.7
Rye Undiluted 10.6 13.0 0.0 1.8 0.0 0.0 0.0 0.0

172 diluted 43.0 37.0 4.0 30 0.0 0.0 0.0 9.6

D DAT : Days after treatment
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Fig. 9. Effect of 1072M of p-hydroxybenzoic
acid on starch and protein content of
bulb during early growth stage of Po-
tamogeton disiinctus.
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