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Evaluation on Biological Activity of New Canpound HIA-1
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Abstract: In order to demonstrate the development and application value of a novel compound O, O-
dimethyl-1-( 2, 4-dichlorophenoxy-acetyloxy ) methylfuran phosphonate (HIA-1), comprehensive
evaluation on the herbicidal activity, spectrun of weed control, safety to crops, gplication timing and
absomtion site of HIA -1 were carried out The result of pot bioassay in greenhouse show ed that the
efficacy of HIA-1 to most faniliar latifoliate weeds such as Abutilon theophrasti, Amaranthus
retroflexus and Portulaca oleraceaw as over 90% at dosage of 600 g (a i ) /hm®. Itw as safe tow heat
and com at dosage of 1 600 g (a i ) / hm?, the fresh-w eight inhibitory ratewas 9 06% and 12 04%
respectively, how ever it show ed obvious phytotoxicity to cotton, peanut, soybean and cole at the sane
dosage The application timing of HIA -1 was from 2 to 3-leaf stage of weeds By the method of active
carbon isolation, spraying leaves and pouring roots, the absomption site of HIA -1 w as studied The result
suggested H IA -1 could be absorbed by buds, radicles, leaves, root and stens In conclusion, HIA -1
show ed potentials in controlling latifoliate w eeds in w heat and comn fields
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Table 1 The results of herbicidal activity treated by H IA -1
Inhibitory rate of fresh weight(%)
Dose , Echinochloa D igitaria Eleusine Portulaca Amaranthus Abutilon
/Tg(a i) /m7] crusgalli sanguinalis indic oleracea retroflexus theophrasti
Pre- Post- Pre- Post- Pre- Post- Pre- Post- Pre- Post- Pre- Post-

200 -368e 5 7le -208e 1258e -169% 11 86e 3 2le 3313d 2 17e 59 34d 2 35e 42 34c

400 291d 17.34d 2 17d 28 34d 5 33d 40 24d 16 48d 75 63c 17.54d 85 78c 18 94d 80 18b

600 7.33c 25 76c 8 24c 33 40c 12 67c 79.83c 24 87c 96 04b 22 32c 98 12b 23 86¢ 100a

800 10 04b 36 16b 11 06b 48 32b 16 34b 88 35b 35 24b 100a 34 18b 100a 36 83b 100a

1 000 15 38a 51 07a 17.98a 70 92a 21 37a 92 68a 45 12a 100a 39 75a 100a 44. 09a 100a

D uncan , Pq o5 2

Note: Data in a column follow ed by different capital lettersm eans significant differences at Py o5 after treatnentsw ith different concentration of

HIA -1 by Duncan’'smultiple range test The same as in Table 2

22 400 g/hm® :
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, ,20d ,400 800 g/hm’
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Table 2 The result of safety of HIA -1 to crops
Dose Inhibitory rate of fresh weight(%)
/Tg(a i) /tm?] Com W heat Cotton Soybean Peanut Cole
400 2 02e - 4. 39c 21 20e 18 17e 17. 8le 100a
600 3 34d -4 92c 28 42d 21 24d 24, 12d 100a
800 5 86c - 5 36d 33 78¢c 29 37c 27. 27¢ 100a
1 200 9 67b 7. 69b 42. 35D 35 26b 36. 02b 100a
1 600 12 04a 9 06a 55 26a 43 53a 48 16a 100a
23 : 600 g/hm*
HA-1 21 ,

90% ;
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Table3 W eed gpectrum of HIA -1
HIA-1
= H 2
W eed tested Doseof HIA-1/[g(a i ) /hm“]
400 600 800 1 000
Abutilon theophrasti +++  ++++ ++++ e+t

Amaranthus retroflexus +++ ++++ ++++ ++++

Chenopodium album +++ ++++ ++++ ++++
Portulaca oleracea + + ++++ ++++ ++++
Xanthium sibiricum +++ e+t ++++ e+t
Eclipta prostrata +++ +++ +H+++ 4+
Galium aparine - - + + +
Euphorbia helioscopia - + + + + +
Bidens pilosa + + +++ +++ ++++
Convolvulus arvensis + + +++ +++ ++++

Echinochloa crusgalli - - + +
L epidiun latifolium + + +++ ++++ ++++
Stellaria media + + + +++ +++
D escurainia sophia + + + + + +
Capsellabursapastorisc + + + + 4+ +H+
Eleusine indic + +++ +++ ++++

D igitaria sanguinalis - + + +

Setaria viridis - - - -
Alopecurus aequalis - - - +
Avena fatua - - - -

Cyperus diffomis - - + +

D+ >90%; +++ 90% 80%;
+ + 80% 60%; + 60% 30%; -
<30%

Note: ++ + + means inhibitory rate of fresh weight > 90%;
+++ means inhibitory rate of fresh weight bewveen 80% and 90%;
+ + means inhibitory rate of freshw eight betv een 60% and 80%; +
means inhibitory rate of fresh weight betwveen 30% and 60%; -

means inhibitory rate of fresh w eight <30%.
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Fig 1 The fresh w eight inhibitory rate of
A. theophrasti at different
leaf stage treated by HIA -1
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Table 4 The result of absomption site of HIA -1 after isolation by active carbon
Inhibitory rate (%)
Amaranthus retroflexus Abutilon theophrasti
Pesticid Concentration
esticides /(mg/g) Root treatm ent Bud treatnent Root treatm ent Bud treatment

Root length  Bud length Root length  Bud length  Root length  Bud length  Root length B ud length

2,4D 0. 05 19 7a 124 3 54 11 4b 20 3a 103 2 84 13 5b

2,4D butylate 015 3L 9a 12 4 135 21 8b 38 4a 105 12 6 24, 1b

HIA-1 0. 15 12 9a 2 63 13 7 6. 40b 14 7a 2 65 243 9 23b

0. 30 20. 6a 7. 69 53 3 13 7b 26. 9a 15 9 60 5 17. 5b
Duncan , Pq o5

Note: Data in a column followed by different snall letters are significantly different betv een inhibitory rate of root length after root treaiment
and inhibitory rate of bud length after bud treamentw ith the same concentration at Py g5 accordingto D uncan’s multiple range test

5

HIA-1

Table5 The result of absomption site of HIA -1 after treatm ent by pouring

roots and spraying leaves and stem of A. theophrasti

HIA-1
0. 9mg/mL 1 3mg/mL 1 8 mg/mL
Treament (%) (%) (%) (%) (%) (%)
Plant death rate  Inhibitory rate of Plant death rate  Inhibitory rate of  Plant death rate  Inhibitory rate of
fresh w eight fresh w eight fresh w eight
68 33b 79. 18b 85. 00b 92 50b 100b 100a
Spray leaves and stem
100a 100a 100a 100a 100a 100a
Pour roots
D uncan , Pq 05

Note: Data in acolunn followed by different snall letters are significantly different betveen o treamentsw ith the same concentration at Pq o5

according to D uncan’smultiple range test
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