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BIOLOGICAL WEED CONTROL POTENTIAL ASSESSMENT BY USING ALFALFA
PLANT ON SOME WEED SPECIES

The Research Institute of Agricultures, Xon-Kuk University
Ki-June Kim, Kwang-Ho Kim, Jong-Kuk Ahn, and I11-Min Chung*

Objectives:

To evaluate the effect of the phytotoxic substances released from alfalfa dry
residue on the growth and development of some weed species, determine the
effect on the toxicity of different extract methods on the weed germination and
seedling growth, evaluate the effect of extract duration on weed germination,
and investigate the effect of different population on weed emergence and
survival was conducted.

Materials and Methods:

Dried alfalfa residues were extracted by warm (24c), cold (5c¢), and hot (80c)
methods by shaking 15, 30, 45, and 60g with 100ml of distilled water for 24h. 30g
residue was extracted by different incubation time (8, 16, 24, and 48h). Ground
alfalfa residue was mixed silica sand at 0.5, 1,0, 1.5, and 2.0% (w/w). Weed
emergence and survival percentage were investigaed by different alfalfa
population in the field. These studies were arranged in CRD with five
replications. Tested weed species were lambsquarter, pigweed, velvetleaf, giant
foxtail, cheatgrass, and crabgrass.

Results and Dicussion:

Inhibition of weed seed germination was dependent on the extraction
method, residue application rate, and weed species. The greatest inhibition of
germination was 44% when 60% warm aqueous extract was appiled to
lambsquarter. Seedling growth also was inhibited by application at residue
rates. Root length was more inhibited than increase in shoot length. The
greatest inhibition of root length was 699%. Giant foxtail was the most resistant
species, and lambsquarter was the most susceptible weed species to alfalfa
aqueous extracts. Also, daily weed seed germination percentage decreased as
incubation time increased. An extract incubated for 48h caused the greatest
inhibition of velvetleaf seed germination (25%). When alfalfa dry residue was
mixed with silica sand, the growth and development of lambsquarter, pigweed,
velvetleaf, and crabgrass were significantly inhibited as the residue rate
increased. The greatest inhibition of the total plant weight increase of pigweed
was 83% at the 2.0% residue treatment. As the residue application rate increased,
residue caused significant stimulation in giant foxtail and cheatgrass. The
highest stimulation was 82% at the 2.0% residue treatment with cheat grass. In
the field study, lambsquarter survival percentage was most inhibited .by the
different alfalfa density. Alfalfa plant might potentially be a natural herbicide
source and that it may have an effect on weed growth and development due to
the inhibitory or stimulatory effects of allelochemicals present in the residue.
Many toxic substances may interact in an additive or synergistic manner to
reduce or stimulate weed seed germination and growth.
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Coacentration(%t) Conconration(d%) -"
Weed Species 0 15 30 45 60 Weed Species  Method O 15 30 45 60
ETRTET—TYY TriDition i)
Lambsquarter  Root 0.0a* 2026 383¢ S5.04  6G.7e Lambsquarter Hot  00x* 67a 14
{ X 3 1 .
Shoot 00s I2.7h 2486 330c 4339 Cod  00a G.fa |4.7: géi: ;Zﬁi‘:
Total 00s 2126 323 4524 56.2¢ Warm  00a 160b 282b 362b  $3.6¢
Pigweed Root 0N 1836 421¢  S40u  G9.de Pigweed Hot  00a 63a ’
Shoot  OGa 1656 1656 206 217w Gid  00s 96a 2008 i?:',: e
Tol 004 1756 32.7¢  37.7c  d8Ad Warm  00a 213b 25.6b 33c  4l3c
Velveteal Root 0.0s 3306 S0S¢ 6GO2¢ 70.9¢ Velvetlcaf Hot 00a 7.2
. 1 ! . 4. :
Shoot  00s 35a 136 1820 432 Cid 002 STab 132 soamb 9o
Totl 00s 17.85 335c 4084 SB.le Warm 00 134b 239b  333b  41.5b
Glant Foxtall Root 00: 955 30.7c 3584 3654 Giant Foxtail ot 00a 3.7a 99,
. X 5 9, 17.4a .
} Shoot 0Us 7.2ab 10L7b  1L7> I Cold  00a 4.3a 10.6: 21.7.:1» g‘z, ::h
Total 004 8.4b 222¢ 250c¢  26.6¢ Warm  00a 9.9b 143a 283b  37.9b
Cheatgrass Root 00: 1536 313c 4004 46.0¢ Cheatgrass Hot 00z S0a 1191 182
Shoot  00s 745 104be  14.8c  13.3hc Cold 002 G3a 13w 3ion i
Total 00a 11.6b 21.4c 28.3d 30.54 Warm 00a 150b 225b 32.5b 45:00
Crabgrass Root  00a .289h 25.8n  35.2c 430 Crabgrass llot 003 19 7.6a
. X . { X £ | 15.1 X
Shoot  0.0s  60a 224n  24.0n 250w Cod 002 S50a 15.00 25.8; ﬁ?a‘b
Tolal  0.0a 1806 254 290w 3324 Warm  00a 13.8b 22.6c 3276 39.6b

* Vatues for each weed species within a row followed by the sime fetiers
are not significantly ditfercat at the 0.0S level as determined Icast
signiticant difference {1SD).

Tabie L. Gerniination inhibition pescentages produced by dilferent
incubation time on dricd alfalfa residucs at rouin temperinee

{24C) on six weed species .
- ncabation tme)

Specics 0 3 16 24 18
o iniibin T

Lambsquarter 0.0a* -49sb -8.60 -19.0¢ -20.9¢

Pigweed 004 -0.6a <6.3a -15.0a “24.4¢

Velvetleaf 00a -1.9a 690 -17.3c¢ -24.54

Glant foxtail 0.0. =12 At -13.00 -13.70

Cheatgrass 00s -25a -10.0n -13.10 -22.5¢

Crahgrass 002 -6.2: -71.5bc -23.04 -23.1¢

. \I’:'Il:x for each sl‘medl' sp«;ics wilhin a column followed by the same
are not significantly diflferent at the 0.05 fevel a i g
teast significant difference (LSD). el as determined by

TVatues within a row foliowed hy the same letter are not significamtly

. different at the 0.05 levdd as determined by feast significant ditference
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Tatle G.8. Fffect of alfalfa residues on height, leaf area as well as shood, e,

oot and totut dry woight un glant fusaill grown in cud culture,

Dry  welight

Reskdue  Plam Leaf Jo—
tevel height arca shoot feaf oot total
W/wW)  (em) (emd) mg

M —
[X4] 0.0c* 0.04 0.04 0.0s 0.0e 0.0c
0.5 +2.2c +9.4c  +195¢ +9.28 +25.28 +30008
1.0 +5.8¢ sldc #31.2¢ «14.3c +47.9¢ 4SS
15 +22.9% +280b  +GOAS +25.70n +73.1b A01.50
2.0 +36.0a 450.7a 48462 +51.2a +89.1a +493.5a

* Vajues within a column followed by the same letter are not significantly

different at the 0.05 tevel as determined by least significant diflerence

{LSD).
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