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Table 1- Mean comparison of sorghum root and shoot dry weight at different levels of trifluralin herbicide residue in soil

oS dle glckks lop sWalall St g Ay ) SS9
(S 0,59kS 13 0,5 o) (AL &) Coad a0 ) (2l 4y Coms w2 3)
Concentration of Lo Root dry weight (%oof
herbicide (mg/kg soil) Shoot dry weight (%of control) control)
0 100* 100*

0.043 45.66° 43.86°

0.086 36.81°¢ 38.85%

0.129 36.07¢ 34.39%4

0.172 30.614 30.66%

0.215 24.38¢ 27.73¢

0.258 25.05¢ 26.93¢

0.301 19.86" 24.13¢

0.344 19.77¢ 20.44 f

0.387 18.73" 17.89"

0.430 4.32¢ 0.98¢

38l o inn gl (s 20,3 8 Jlaio gl 3 LSD gnf] slim S o oy S i (55 (slouSilin g o
Means of each column followed by similar letters are not significantly different (LSD 5%)
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Table 2- Parameters estimated fitting 3 parameter logistic model to root and shoot dry weight of sorghum data to different
residue of trifluralin in soil

- EDgo EDso ED1o D B
Adjective
) 035 e 0.53(0.188) 0.041(0.014) 0.002(0.004) 99.03(7.23) 0.81(0.0015)

Root biomass
@y 035 S 0.609(0.141) 0.048(0.013) 0.004(0.002)
Shoot biomass

99.15(7.25) 0.91(0.0016)
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Table 3- Mean Square (MS) from analysis of variance of the root and shoot dry weight of sorghum to trifluralin herbicide
residues in soil

cilbyous 51 g 539,

Days after spraying
0 3 7 15
. aa ) s:.', s:.', s:.', s.-n,
&l 2 Suid 55 0¥ cas 39 0¥ cas 39 0¥ cas o3 (S3})
S L1 . & ell . 1LY RS . LY RS . Srels!
Sou Degree B f B f B f ) |
o(l)l:ce of Root dry P Root dry P Root dry P Root dry i
ot Freedom  Weight Shoqt dry weight Shoqt dry weight Shoo.t dry weight Shoo.t dry
variation weight weight weight weight
A g
F )tysA 2 72805.7%*  70255.2%*  70264.8%* 65989.5%* = 61408.8%* 56846.3%* 40558.7%* 46079.2%*
actor
B st 3 327" "25.1 "2 "29.3 136.5* "°466.9 825.5%* 539.4%*
Factor B
AxB
6 "574.9 569.4 15 "5192.5 "5133.4 15366.8 5433.8 15296.7
s
24 138.1 116.6 577.7 836.4 283.8 1362 961.7 700.4
Error
CV 6.5 5.8 12.9 14.8 8.2 11.8 12 10.9
solbion 51 g sl
Days after spraying
30 60 90 120
&l 2 Sd 3 0¥ s o5 0¥ gl o5 0¥ cis o539 (S3})
S L1 . & ell . & elul . LY RS . Srels!
" Degree L ] L ] L ] B |
So:)l;'ce of Root dry s Root dry s Root dry s Root dry i
variation Freedom weight Shoqt dry weight Shoqt dry weight Shoo.t dry weight Shoo.t dry
weight weight weight weight
A g
F ’t’s A 2 21034.1%*  24306.4%* 11592.6%* 15707.1%* 19872.8*%* 18819.8**  23807**  12286.5**
actor
B 55l
3 2347.7*%  2667.1%*  4035.8%*%  5804.6%* 1671.3% 1837.8* 2402.6%*  2843.6**
Factor B
AxB 6 1188.2%* 751391 2708.1* 3755% "1019.4 N 1703.9%*  2713.1%*
’ ’ ’ 1183.9/4 ’ ’
ks 24 1645.9 2335 2074 3437 2137 3719 1694.3 2019
Error
CV 12.5 14 13.6 17.2 13.8 18 12.9 13.3

635 s B g iSile 5,8 polie A
A, herbicide dose and B, organic fertilizer treatments
L o s |y o gixe Ciglas dgng pAe S 5 Mo )3 B g oy N e D (g3 Sxe ol 4 g
and * significant at 1% and 5% respectively and ns nonsignificant different s
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Table 4- Mean comparison of sorghum shoot dry weight in response to trifluralin herbicide residues in soil.at fertilizer
application treatments

(W2LS 4 Comud duo y3) (2lg2 (oI SWid 59
Shoot dry weight (%of control)

ol 1 o (559,
Days after spraying

Olyghia 5 20 ke o 0 3 7 15 30 60 90 120
Trifluralin dose Treatment
NF 85  11% 1460  19.7% 233" 3120 353"  46.8
S 530550 03ke 5 FA- NP 115 169 166®  19.1% 515 4549 630 620
480 ga.i. ha'!
HF gb o [76®  278b 546 89.6° 7070 55bd
NP-HF 7 168 204°  31.6°  494°  81.5%  503®  94a
NF 24 ge  gld  qo7 2320 3039 348>  42d
S 3 0% odle 5 A7 NP 249 2¢  108d  15.1°¢  503% 485«  508b  50%
960 g a.i. ha'!
HF 204 4% 111c  29.01° 60  69.8% 5743 70b
NP-HF 364 st 2% 3018 468 567 5170 680

3l ogne Sl 55 2033 0 Jlain) s 5 LSD 505 slie 2 S o oy S oo (£ (slouSilen i 53
HF 3 555 NP 0258 5 doli jlos :NF. Means of each column followed by similar letters are not significantly different (LSD 5%)

oy 9 J 39S NP-HF ( JI 568
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers

395 3528 lajlond )3 450 SB- 50 (ol joldy 5 Sl & Fowly )3 a5 9w Al y 0395 Cunnj oSk Ao -0 Jou>
Table 5- Mean comparison of sorghum root dry weight in response to trifluralin herbicide residues in soil at fertilizer
application treatments

(9ol 4 Comund a0 y3) (2lgd (sol! SWid 59
Shoot dry weight (%of control)

sl 3 o (559,
Days after spraying

ol 5 30,5 ol ;
Ol yghis 55 351,81k o 0 3 7 15 30 60 90 120
Trifluralin dose Treatment
NF 9.7° 113 124> 253 2830 394"  38.1° 428
S 53 0550 o3ke p5 FA- NP 100 12,8 157 217 58®  549¢  60.9° 418
480 ga.i. ha
HF 70 118 19.7% 387 60°  89.1%  72.8  514°
NP-HF 63*  10° 18  32.66  51c  821b  564c 8220
NF 029 20 ged 253 289 419T 313 285
S 50550 03ke p5 47 NP 047° 14° 499 1720 560 5760 4850 366
960 g a.i. ha
HF 0970 12°  11° 388 55  733c 5239 404
NP-HF 0.60  3b 10° 30,60 51° 6270 4924 52.4b

33l b e gl ghb 30> & Jlais s 3 LD (ol (slan St By Sy Johis s slacuSilis s >
HF i 355 NP 0258 5 doli jlos :NF. Means of each column followed by similar letters are not significantly different (LSD 5%)

oy 9 J 39S NP-HF ( JI 568
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers
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Table 6- Equations from fitting of sorghum shoot and root dry weight to 3 parameter logistic equation in response to
simulated trifluralin residues in soil

#olil 855013l dw (Sind ddlro
Parameter 3 parameter logistic equation
s slaplul s ool y= 99.15
Shoot dry weight 1+ exp{0.91(log(x) — log(0.048)}
Ay y Sis odle 99.03

Root dry weight > 1+ exp{0.81(log(x) — 10g(0.048)}

S5, )5S i ol cslapli] Ay (S g cslmosly il J odlizal
dyd (Saiis dblre 4y Wosly (5l 1 ol bt wlul » oilendl clale (£ Jodn) (Sawad (gyielyls ¥ dbslee 4y poS
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Table 7- Trifluralin residues estimated (mg kg™ soil) related to root biomass of sorghum equation at different times soil
sampling when trifluralin applied at 480 g a.i. ha''at fertilizer application treatments

ool 4 3 7 15 30 60 9% 120

Days after spraying
("‘@*%)L"“*NF 0.36 034 034 030 028 025 0.23 0.18
NF Residue (ppm)
NP
032 031 031 030 0.15 0.12 0.07 0.08
HF
034 030 029 026 0.14 0.10 0.06 0.10
NP-HF

0.37 031 0.28 025 0.17 0.13 0.13 0.04

iy 9 I 38 NP-HF ( JI 548 HF ( a5 365 NP 0365 393 20l jlows NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers
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Table 8- Trifluralin residues estimated (mg kg™ soil) related to root biomass of sorghum equation at different times soil
sampling when trifluralin applied at 960 g a.i. ha™'at fertilizer application treatments

7 15 30 60 9 120
Days after spraying
NF .034 035 036 030 028 025 0.23 0.20
NP 042 045 034 032 016 0.17 0.16 0.16
HF 042 041 034 025 0.10 005 0.12 0.01
NP-HF 040 038 027 025 0.18 0.12 0.15 0.02

iy 9 I 368 NP-HF ( JI 548 HF ( a5 365 NP 0065 93 20l Jlows NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers

SLOLj 13 55 s9w (lgp Sl 8395 Cumn 5 ddlae &y by po bl dpslons (S 0,59 13 0,5 (o) llpolds 5 (Sl - Jgur
359,15 sl lows 43 LS 43 pdlyaldy 5 0,550 03le 0,5 EAS 359,15 Slade yd ac 0 S8 51 5,15 diged Uisee
Table 9- Trifluralin residues estimated (mg kg™ soil) related to shoot biomass of sorghum equation at different times soil
sampling when trifluralin applied at 480 g a.i. ha''at fertilizer application treatments

7 15 30 60 9 120
Days after spraying
NF 0.38 037 037 030 029 025 026 0.22
NP 036 036 035 032 013 015 0.11 0.15
HF 0.40 037 033 024 0.12 0.08 0.10 0.18
NP-HF 041 038 032 0.27 0.17 0.09 0.14 0.09

iy 9 I 368 NP-HF ( JI 548 HF (a5 365 NP 0365 93 20l jlos NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers

SB0L; 53 55 s900 (2215 BRI 8355 Cms Aslons &3 Ligsyo 8148 duslins (S 0 5GhS 13 0,5 oe) ol yshie 3 (Sl — Y g
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Table 10- Trifluralin residues estimated (mg kg! soil) related to shoot biomass of sorghum equation at different times soil
sampling when trifluralin applied at 960 g a.i. ha™'at fertilizer application treatments

u"“’l"““’ )“ o™ Lsh).?) 0 3

7 15 30 60 9 120
Days after spraying
NF 043 046 039 030 029 023 027 0.29
NP 0.51 047 043 034 0.14 0.13 0.19 0.20
HF 049 048 037 024 0.15 0.08 0.17 0.23
NP-HF 0.50 044 038 0.28 0.18 0.09 0.19 0.17

iy 9 I 368 NP-HF ( JI 548 HF ( a5 365 NP 0345 393 20l jlows NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers
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Table 11- Parameters estimated by first order kinetic equation from the persistence of the herbicide trifluralin using

sorghum
-dle 3,15 4lado
2 ps5) oSS JTolge @SS 305 ) K Co DTso DTs e
(b Organic (395 5 (""T’a) (39) (39) Pi:;:),ili R
Herbicide matter K (mg kg-1 day-1) (%) (Day) D2y} vl
dose(g. ha-1)
adyy SUES i

Root dry weight
NF 0.0053 (0.0001)* 105 130 434 0.0001 0.97
480 NP 0.0134 (0.0026) 99 51 171 0.0020 0.90
HF 0.0308 (0.0097) 104 22 74 0.0188 0.93
NP-HF 0.02438 (0.0081) 107 27 92 0.0220 0.92
NF 0.0058 (0.0012) 95 119 396 0.0027 0.91
960 NP 0.0127(0.0036) 97 54 181 0.0124 0.87
HF 0.0412 (0.0094) 95 17 56 0.0045 0.96
NP-HF 0.0179 (0.0042) 94 38 128 0.0051 0.93

lsp plil S ()

Shoot dry weight
NF 0.00438 (0.0009)* 99 144 479 0.0013 0.96
480 NP 0.0099 (0.0040) 97 70 232 0.0470 0.80
HF 0.0392 (0.0142) 95 18 58 0.0328 0.90
NP-HF 0.0288 (0.0076) 101 24 80 0.0093 0.94
NF 0.0048(0.0009)* 99 144 479 0.0013 0.89
960 NP 0.0058(0.0024) 94 119 397 0.0506 0.83
HF 0.0129(0.0052) 95 53 178 0.0427 0.78
NP-HF 0.0359(0.0173) 97 19 64 0.0835 0.77
NF 0.0169(0.0057) 94 41 136 0.0247 0.85
3okl (gllassi

Standard error
iy 9 I 38 NP-HF ( JI 548 HF ( a5 365 NP 0365 393 20l jlows NF
NEF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic and biological fertilizers
e g0 s Sy (aSlile Mo pd Qe Gl Jloj G g jas daws S0 s 5 4 DT90 4 DTS0
DT50 and DT90 are hale time and the time that required 90% of herbicide residue degrade in soil
(0L & Cod 203) S )3 (sl 5 adgl clale €O 5 (59, 3 SBp S 3 p5) 4o cups K
K, coefficien of degradation (gr kg-1 soil day-1) and CO initial concentration of trifluralin in soil (percent of control)
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Table 12- T values and comparison of organic and biological fertilizers and trifluralin concentration in soil fitted lines in root
weight
NFH2 NPH2 HFH2 NP-HFH2

NFH1 0.38"  2.05™ 3.81* 3

NPH1 2.71%  0.16™  2.86* 0.91m
HFH1 2,57 1.81™  0.74" 1.29™
NP-HFH1 2.34* 1.37™ 1.32™ 0.76™

A3 o Ui |y Jd e gl D939 pAS IS g oy B g duoyd S s (3 (60 gixe i 4 g
.And * respectively significant at one percent and 5 percent and ns no significant difference shows =
s 9 598 NP-HF ( JI 598 HF ¢ a3 365 NP 365" 9 anls jlos NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic fertilizers and biological
S 53 oellysliy 5 p)S A8+ 38 HZ 1S )3 (llyolis 5 )5 YAL 58 HI
H1: of 480 and H2: 960 gr ha™'of trifluralin.

Oyl 57 559,15 yualie y3 lgp sLrelwl 0395 Coms 5 (s 9 (I 395 (510 Lowi 3 ouud 8315 (4351 bghd Clumlio ot malie — VY Joua
Table 13- T values and comparison of organic fertilizers and biological fitted in the shoot biomass at the level of applied
trifluralin

NFH2 NPH2 HFH2 NP-HFH2

NFH1 04" 1.55™ 1.82™ 2.10%

NPH1 0.89" 0.46™ 1.52™ L.orm
HFHI 0.65" 1.75™ 0.15™ 1.45m

NP-HFH1 2.91* 1727 0.39" 1.251ms
A3 g0 Ui |y J3 e gl D939 pAS IS g oy B g doyd S s (3 (60 gixe i 4y g
** and * respectively significant at one percent and 5 percent and ns no significant difference shows
iy 9 I 368 NP-HF ( JI 548 HF ( a5 365 NP 0365 93 20l jlos NF
NF: control without fertilizer, NP: bio-fertilizer, HF: organic fertilizers, NP-HF: organic fertilizers and biological
LS 5 ol glis 5 5,5 A5+ 3,18 H2 S 3 sl 5 5,8 FA- 5,08 HI
H1: the application of trifluralin of 480 g per hectare. H2: the application of trifluralin of 960 g ha
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