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ABSTRACT
Swallow-wort (Cynanchum acutum L.) is a perennial and invasive weed that infested many sugarcane fields
in Khuzestan. Field experiment was conducted to find out an efficient method for C. acutum control in
sugarcane during 2018 and 2019. The experiment was split-split plots in a randomized complete block
design with three replications. Main plots were pre-emergence application of metribuzin, metazachlor +
ginmerac, pendimethalin, indaziflam and acetochlor; Sub plots were one time hand hoeing (four weeks
after pre-emergence application), two-times hand hoeing (four and eight weeks after pre-emergence
application), and without hand hoeing and sub-sub plots were post emergence application of 2,4-D+MCPA,
mixture of 2,4-D+MCPA and metribuzin, and bromoxynil + MCPA herbicides. Results showed that
individual application of Pendimethalin, and indaziflam herbicides, two-times if hand hoeing, and then post
emergence application of 2,4-D+MCPA and metribuzin as a had the highest efficiency with an average of
96% in reducing mass dry weight. The application of mentioned treatments increased cane yield 104.7 and
102.9 t/ha respectively compared to the control (without weeding, with 110 t. ha'). However, the

experimental treatments did not show a significant effect on quality traits of sugarcane.
Keywords: Herbicide, hoeing, indaziflam, pendimethalin, yield.
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Table 1. Physiochemical properties of the experiment site soil

Physical properties

Chemical properties

Soil depth Sand Silt  Clay Soil bulk density oC EC
(cm) %) (glem?) PH ) (mpemzy T ®PM) K(ppm)
0-15 21.4 32.6 46.0 1.42 8.2 0.38 5.1 74 119.1
15-30 15.2 354 42.4 151 7.9 0.32 53 6.6 108.4
30-60 10.1 42.4 475 1.57 7.8 0.25 4.6 6.2 93.3
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Table 2. The analysis of variance (mean squares) of experimental treatments effect on swallow wort
(Cynanchum acutum L.) traits.

MS
S.0v df Density reduction Dry weight reduction Appearance damage

(%) (%) (%)
Replications (R) 2 56.251" 31.372** 37.498**
Pre-emergence herbicide 4 777.676™ 706.945** 360.06**
Weeding 2 566.333™ 490.069** 308.920**
Post-emergence herbicide 2 1598.700** 1249.750** 721.202**
Pre-emergence x weeding 8 6.964** 6.178** 13.080**
Pre-emergence x Post-emergence 8 9.330** 6.676** 22.587**
Post-emergence x weeding 4 82.333** 68.061** 55.114**

Pre-emergence x weeding x Post-emergence 16 5.539** 7.811** 5.187**
Error 72 1.550 0.844 4.303
C.V% 9.93 8.52 6.66

IS sime BB pas g 2o,y iy 9 SO Jleixl o 10 )0 gme oS Sy i NS g *F FF
** *and ns: significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 3. Slicing (mean squares) the interaction effects of weeding (B factor levels) in each pre-emergence
herbicide (A factor levels) on density, dry weight and appearance damage of swallow-wort (Cynanchum

acutum).
Pre-emergence herbicide MS
(A factor levels) Density reduction (%) Dry weight reduction (%) Appearance damage (%)
Metribuzin 2 99.486711" 88.516211™ 69.250093**
Metazachlor+quinmerac 2 205.301944™ 166.175878™ 111.467870**
Pendimethalin 2 119.397033™ 85.773693™ 59.710278**
Indaziflam 2 111.654415™ 107.862978™ 60.863333**
Acetochlor 2 55.628404™ 66.452359™ 59.947870**

Aoy S i maw (ol e X
*:* significant at the 1% of probability level.
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Table 4. Slicing (mean squares) of interaction effects of post-emergence herbicide (C factor levels) in
each pre-emergence herbicide (A factor levels) on density, dry weight and appearance damage of
swallow-wort (Cynanchum acutum).

Pre-emergence herbicide Df MS
(A factor levels) Density reduction (%) Dry weight reduction (%) Appearance damage (%)
Metribuzin 2 371.710145 342.505241 240.924241
Metazachlor+quinmerac 2 322.376414 266.293214 218.582471
Pendimethalin 2 289.807636 198.498689 62.076214
Indaziflam 2 191.652354 162.701111 48.365252
Acetochlor 2 460.430147 306.464858 241.580636

**: significant at the 1% of probability level.
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Table 5. Slicing (mean squares) of interaction effects of post-emergence herbicide (C factor levels) in

each weeding (B factor levels) on density, dry weight and appearance damage of swallow-wort
(Cynanchum acutum).

Weeding D MS
(B factor levels) Density reduction (%) Dry weight reduction (%) Appearance damage (%)
Weeding (one time) 2 547.621149" 386.605547" 239.360389™
Weeding (Two times) 2 323.194869™ 303.087087™ 151.014500™
without weeding 2 892.548829™ 696.178942"™ 441.074667"

**: significant at the 1% of probability level.
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Table 6. Slicing (mean squares) of the interaction effects of weeding (B factor) and post-emergence

herbicide (C factor levels) in each pre-emergence (A factor levels) on density, dry weight and appearance
damage of swallow-wort (Cynanchum acutum).

Pre-emergence herbicide Df MS
(A factor levels) Density reduction (%) Dry weight reduction (%) Appearance damage (%)
Metribuzin 8 125.214367" 115.240933™ 83.635579™
Metazachlor+quinmerac 8 149.223717™ 126.565267"™ 98.328634™
Pendimethalin 8 113.638367" 78.968668"™ 36.497083™
Indaziflam 8 89.573395™ 79.987850™ 33.225208™
Acetochlor 8 131.466223" 96.700893™ 79.446343™

**: significant at the 1% of probability level.
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Table 7. Mean comparisons of the interaction effects (sliced) of pre-emergence herbicide x weeding x
post-emergence herbicide on density, dry weight, and appearance damage of swallow-wort (Cynanchum

acutum).
Pre-emergence . Density reduction Dry weight reduction Appearance damage
herbicig de Weeding  Post-emergence )2% ) y g(% ) PP %) 4
Pol 68.71i 73.77 k 80.02 |
W1 Po2 82.48 cd 86.6 d 90.5d
Po3 72.97 gh 80.74 g 84.17 ij
Pol 73.83 gh 77.321i 83.51ijk
Pr1 W2 Po2 84.85¢ 89.15d 93.17¢
Po3 74.62 gh 78.29 i 83.33 jk
Pol 63.68 k 68.69 | 75.33 mn
W3 Po2 77.01f 80.97 g 85.85¢9
Po3 72.69 gh 77.291 82.5 k
Pol 73.69 gh 81.25¢g 84.8 hi
W1 Po2 84.96 ¢ 89.28 d 92.67c
Po3 74.84gcc 80 h 83.52 ijk
Pol 79.95 def 84.48 ¢ 86.83 fg
Pr2 W2 Po2 86.75 ¢ 92.21cd 93.33 be
Po3 79.31 def 85.25 de 88.35¢e
Pol 63.14 k 69.53 | 74.17n
W3 Po2 80.26 de 85.85 de 89e
Po3 74.03 gh 80.83 g 84.5 hi
Pol 80.55 cd 86.29 de 87.67 fg
W1 Po2 91.19 ab 95.75a 92.17 cd
Po3 85.15¢ 90.86 cd 90.17 de
Pol 86.1c 91.84 cd 94.17 ab
Pr3 W2 Po2 92.73a 96.85 a 96.02 a
Po3 87.51 be 92.32 be 94.5 ab
Pol 72.61 gh 80.48 gh 85.83 gh
W3 Po2 89.37b 94.12 b 95.17 ab
Po3 82.58 cd 87.92d 92.17 cd
Pol 81.26 cd 86.65 d 90 de
w1 Po2 89.84 b 94.2b 955a
Po3 83.69¢c 88.48 d 92.02 cd
Pol 86.54 c 90.97 cd 93.33 be
Pra W2 Po2 90.87 ab 96.05 a 95.52 a
Po3 85.16 ¢ 90.49d 93.67 b
Pol 72.66 gh 77.99 ij 84.7 hi
W3 Po2 87.166 ¢ 90.83 cd 90.52d
Po3 81.85 cd 88.07 d 92 cd
Pol 67.87 77.51ij 82.67 k
w1 Po2 82.46 cd 89.09 d 92.68 ¢
Po3 73.04 gh 80.18 h 84.83 hi
Pol 70.22 i 78.04ij 84.17 ij
Pr5 W2 Po2 83.82¢c 89.21d 92.97c
Po3 74.82¢g 80.41 gh 85.5gh
Pol 63.54 k 71.36 kil 76.33m
W3 Po2 78.15f 83.15f 88.17ef
Po3 72.42 gh 78.62 i 83.67 ijk

AS gl PI5 oM g slaisl Pra ¢ Il gasy Pr3 ¢S payu o5+ IS5k Pr2 ¢ 50006 o Pl cing, i o iSale
{29 OH9N ‘W3 oy 9o ‘W2 tlagi S5 W1 :(6).3;2:5) )
.Tﬁ‘ '-‘:‘.-‘“-.!L“ﬁ)-.‘ :Po3 ¢ T&«s‘"f"" 63)5555 9 CRHFR e :Po2 ET&L;JH + 6‘3)5553:}301 zgs‘i".‘.ﬁ)u“i Lg‘.lbu.,SuLLc-
55185 5l pixe Dglas sy S Jlodal e 1o gt 2 50 S i By gl sle ke
Pre-emergence herbicides: Prl :Metribuzin {Pr2 :Metazachlor+quinmerac «Pr3 :Pendimethalin «Pr4 :Indaziflam r5 :Acetochlor
Weeding: W1: One time; W2: Two times; W3: without weeding
Post-emergence herbicides: Pol :2,4-D + MCPA; Po2 :Metribuzin & 2,4-D + MCPA, Po3 : Bromicide M.A.
Means with the same letters in the same column are not significantly different at 1% of probability Level.

spaslacale jles do o p i oop el g (63,9995 aS ols ,Lis (2018) Waghmare et al. s.b>s gl
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Table 8. The analysis of variance (mean squares) of experimental treatments effect on Sugarcane
(Saccharum officinarum) qualitative and quantitative traits.

Source of variation - MS -
Purity (%) Sucrose (%) cane yield
Replications (R) 2 2.039™ 0.149™ 53.656
Pre-emergence herbicide 4 2.149" 0.38" 770.857™
Weeding 2 5.125™ 0.84™ 565.376™
Post-emergence herbicide 2 0.771™ 0.83"™ 1600.615™
Pre-emergence x weeding 8 1.826" 0.33™ 6.196™
Pre-emergence x Post-emergence 8 1.059" 0.31m™ 9.350™
Post-emergence x weeding 4 2.324™ 0.87m™ 83.380™
Pre-emergence x weeding x Post-emergence 6 1.619™ 0.46" 5.497™
Error 2 2.247 0.45 1.558
C.V% 1.68 141 8.61

e g oo w9 S Jleix] mhaw 10 s g oS Sy 1 NSy

* Kk
‘

** *and ns: Significant at 1% and 5% of probability levels, and non-significant, respectively.
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Table 9. Slicing (mean squares) of the interaction effects of weeding (B factor levels) in each pre-
emergence herbicide (A factor levels) on sugarcane (Saccharum officinarum) yield.

Pre-emergence herbicide Df MS
(A factor levels) cane yield
Metribuzin 2 99.486711™
Metazachlor+quinmerac 2 205.301944™
Pendimethalin 2 119.397033™
Indaziflam 2 110.344193"
Acetochlor 2 55.628404™

**: significant at the 1% of probability level.
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Table 10. Slicing (mean squares) of the interaction effects of post-emergence herbicide (C factor levels)
in each pre-emergence herbicide (A factor levels) on sugarcane (Saccharum officinarum) yield.

Pre-emergence herbicide Df MS
(A factor) cane yield
Metribuzin 2 371.710711™
Metazachlor+quinmerac 2 322.376700™
Pendimethalin 2 289.807144™
Indaziflam 2 193.987837™
Acetochlor 2 460.430937"

**: significant at the 1% of probability level
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Table 11. Slicing (mean squares) of the interaction effects of post-emergence herbicides (C factor levels)

(Saccharum officinarum) yield. in each weeding (B factor levels) on sugarcane
MS

Weeding Df
(B factor) cane yield
Weeding (one) 2 551.932562**
Weeding (Two time) 2 323.194869**
No weeding 2 892.548829**

**: significant at the 1% of probability level.
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Table 12. Slicing (mean squares) of the interaction effects of weeding (B factor) and post-emergence
herbicides (C factor levels) in each pre-emergence herbicids (A factor levels) on sugarcane (Saccharum
officinarum) yield.

Pre-emergence herbicide Df MS
(A factor) cane yield
Metribuzin 2 125.214367**
Metazachlor+quinmerac 2 149.223717**
Pendimethalin 2 113.638367**
Indaziflam 2 90.258573**
Acetochlor 2 131.466223**

**: significant at the 1% of probability level.
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Table 13. Mean comparisons of the interaction effects (sliced) of pre-emergence herbicide x weeding x
post-emergence herbicide on Sugarcane yield.

Pre-emergence herbicide Weeding Post-emergence cane yield (t/ha)
Pol 80.7m
w1 Po2 94.48 fg
Po3 84.97 jk
Pol 85.83 jk
Pr1 w2 Po2 96.85 de
Po3 86.62 j
Pol 75.68 0
W3 Po2 89i
Po3 84.69 jk
Pol 85.69 jk
w1 Po2 96.96 d
Po3 86.84 )
Pol 91.95 fghi
Pr2 w2 Po2 98.75 cd
Po3 91.31 fghi
Pol 75.14 0
W3 Po2 92.26 fgh
Po3 86.03 jk
Pol 92.55 fgh
w1 Po2 103.19b
Po3 97.15d
Pol 98.1cd
Pr3 w2 Po2 104.73 b
Po3 99.51¢c
Pol 84.61 jk
W3 Po2 101.37 bc
Po3 94.58 fg
Pol 93.26 fgh
w1 Po2 101.84 bc
Po3 94.81 def
Pol 98.54 cd
Pr4 w2 Po2 102.87 b
Po3 97.16d
Pol 84.66 jk
W3 Po2 99.16 ¢
Po3 93.85 fgh
Pol 79.83n
w1 Po2 94.46 fg
Po3 85.04 jk
Pol 82.22 m
Pr5 W2 Po2 95.82 def
Po3 86.82 )
Pol 75.54 0
W3 Po2 90.15i
Po3 84.41 ki
Hand weeding check 109.97 a
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Pre-emergence herbicides: Prl :Metribuzin {Pr2 :Metazachlor+quinmerac: Pr3 :Pendimethalin Pr4 :Indaziflam Pr5 :Acetochlor.

Weeding: W1: One time; W2: Two times; W3: without weeding.
Post-emergence herbicides: Pol: 2,4-D + MCPA;Po2: Metribuzin & 2,4-D + MCPA,; Po3: Bromicide M.A.
Means with the same letters in the same column are not significantly different at 1% of probability level.
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