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Abstract

Current study aimed to find the best herbicide for chemical management of Physalis divaricata, which is a newly emerging
weed species in sugar beet fields during 2018-2019 in Kermanshah province. The herbicides evluated in the greenhouse trials
included clopyralid, desmedipham, phenmedipham, chloridazon, and Betanal Progress (desmedipham + phenmedipham +
ethofumesat) which are commonly used in sugar beet cultivation in Iran. Different doses of these herbicides were used at 4- and
8-leaf growth stages of P. divaricata in combination with and without ammonium sulphate (AMS) and Dash additives.
Greenhouse results showed that application of clopyralid, chloridazon, and Betanal Progress herbicides resulted in acceptable
control of P. divaricata. The results of field trials indicated that usage of clopyralid at the 8-leaf growth stage resulted in a higher
percentage of weed control than, chloridazon, and Betanal Progress. In contrast, weeds were more susceptible to chloridazone
at the 4-leaf growth stage and phytotoxicity of this herbicide was more than that of clopyralid and Betanal Progress. Addition
of AMS to herbicide tank mixture was more effective than Citogate in increasing the efficiency of herbicides under greenhouse
and field conditions. Application of AMS resulted in complete control of Physalis divaricata treated by chloridazon and
clopyrilide used at 4- and 8-leaf stage, respectively. Based on the results of this study, application of chloridazon at 4 kg ha™ at
early growth stages of P. divaricate and clopyralid 0.75 L ha™at its adult growth stage in combination with AMS could be
recommended for effective control of P. divaricata in sugar beet fields. Based on the results of this study, the practical
recommendation for farmers is to use pyramid if annual groun cherry is in the early stages of growth, and lontrel, if it is in adult
growth stages. In both herbicides, the usage of ammonium sulfate as an effective additive to the spraying solution is also
recommended.
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Figure 1. Shoot biomass of Physalis divaricata in response to desmedipham containing different adjuvants applied at
different growth stages. Model parameters are shown in Table 1 and vertical bar represent the standard error of each

mean.
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Figure 2. Shoot biomass of Physalis divaricata in response to pyramin containing different adjuvants applied at
different growth stages. Model parameters are shown in Table 1 and vertical bar represent the standard error of each

mean.
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Table 1. Parameters of dose-response model fitted to the response of annual ground cherry to different herbicide at various
weed growth stage and adjuvants.

Herbicide

Leaf no.

Adjuvant

Model parameters (£SE)

B C D E R?
4-6 None 32(0.2) 0.01(0.73) 77.07 (0.91) 402 (17) 0.98
Cytogate 3.3(0.3) 0.07(1.61)  70.28 (2.15) 362 (87) 0.99
AMS 1.8 (0.7) 0.08 (5.19) 102.8 (18) 334 (6) 0.97
Betanal Progress
6-8 None  4.16 (0.03) 0.009 (0.11) 56.14 (0.12) 426 (11) 0.99
Cytogate 3.02(0.42)  0.09 (2.08)  70.30 (3.21) 404 (24) 0.98
AMS 2.49(0.45) 0.11(2.71) 83.22(6.17) 420 (39) 0.99
4-6 None 2.87(0.20) 0.006 (0.88) 90.35(1.20) 849 (15) 0.99
Cytogate 2.38(0.34) 0.01(1.93) 102.23 (3.5) 872 (39) 0.97
AMS 2.03(0.63)  0.03 (3.85) 108 (9.46) 861 (94) 0.99
Pyramin
6-8 None 2.96 (0.17)  0.01(0.75)  75.40(1.03) 964 (18) 0.99
Cytogate 3.34(0.52) 0.11(2.44)  69.54 (3.20) 1178 (76) 0.97
AMS  3.34(5.27) 0.06(14.88) 76 (16.61) 820 (23) 0.99
4-6 None 471 (0.09) 0.01(0.25) 54.37 (0.23) 90 (0.6) 0.99
Cytogate 3.25(0.54) 0.13(2.53)  69.01 (3.56) 89.9 (6) 0.97
AMS  242(0.61) 0.14(3.61) 81.81(8.58) 91.5 (12) 0.99
Clopyralid
6-8 None 257(0.33) 0.01(1.74) 94.13(2.84) 65.82 (3) 0.99
Cytogate 2.15(0.43) 0.02(2.62) 105.1(5.83) 64.8 (4.6) 0.99
AMS  1.69(0.76) 0.03(4.88) 113.2(17.6) 64.9 (13) 0.97
4-6 None  3.95(0.24) 0.03(0.91)  61.44 (0.95) 29.1(0.7) 0.99
Cytogate 3.22(0.35) 0.08(1.69) 69.62 (2.40) 31.2 (1.4) 0.99
AMS  245(0.69) 0.16 (4.10)  81.71(9.41) 32 (4.68) 0.99
Betanal AM
6-8 None  4.40(0.01) 0.003(0.05) 54.74 (0.05) 31 (0.04) 0.96
Cytogate 3.29(0.82) 0.19(3.87) 69.53(5.28) 31.0(3.25) 0.99
AMS  233(0.81) 0.19(4.95) 84.2(12.71) 32.21(6.2) 0.98
4-6 None  4.63(0.06) 0.01(0.17) 54.79 (0.17) 32.77 (0.1) 0.99
Cytogate 3.31(0.35)  0.09 (1.69)  71.61 (2.35) 31.73 (1.4) 0.97
AMS 2.66(0.51) 0.11(2.92) 79.42(5.52) 30.65 (2.8) 0.99
Betenal 6-8 None  4.44(0.02) 0.004 (0.06) 54.66 (0.06) 31 (0.06) 0.98
Cytogate 3.21(0.39) 0.10(1.91)  70.86 (2.74) 31 (1.64) 0.99
AMS  247(057) 0.14(3.43) 82.37(7.75) 31.8(3.83) 0.98
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Figure 3. Shoot biomass of Physalis divaricata in response to lontrel containing different adjuvants applied at different
growth stages. Model parameters are shown in Table 1 and vertical bar represent the standard error of each mean
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Figure 4. Shoot biomass of Physalis divaricata in response to betanal pfogress containing different adjuvants applied
at different growth stages. Model parameters are shown in Table 1 and vertical bar represent the standard error of each

mean.
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Figure 5. Shoot biomass of Physalis divaricata in response to betanal containing different adjuvants applied at different
growth stages. Model parameters are shown in Table 1 and vertical bars represent the standard error of each mean.
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Table 2. Effect of the application rate of different herbicides and growth stage at the time of application on the control of
Physalis divaricata in field trials in Mahidasht and Eslamabad-e Gharb in 2018 and 2019. Standard errors of each mean

are shown in parentheses.

Herbicide rate

Physalis divaricata control (%)

Gsig\év;h Herbicide (% of recommended 2018 2019
dose) Eslamabad  Mahidasht Eslamabad Mahidash
50 43.89+4.62 12.96+4.63 39.28+6.93  15.28+2.32
Betanal Progress 75 74.05+1.04 48.52+6.47 73.01+1.56 51.76+3.23
100 96.36+3.70 63.49+7.42 92.66+5.55 67.20+3.71
50 54.07+2.66 45.31+2.14 51.41+3.98 46.38+1.07
4-6-leaf Pyramin 75 92.45+1.92 81.31+3.92 90.53+2.87 83.27+1.96
100 100.00+4.57 92.81+1.40 95.43+6.85 93.51+0.70
50 27.18+1.87 11.98+5.46 25.31+2.81 14.71+2.73
Clopyralid 75 63.22+3.39 46.06+8.67 59.83+5.09 50.39+4.34
100 79.47+0.96 60.64+5.61 78.51+1.43 63.45+2.81
50 28.96+4.54 12.75+3.95 24.42+6.82  14.73+1.97
Betanal Progress 75 66.72+2.56 47.61+4.46 64.16+3.84 49.85+2.23
100 80.72+2.38 61.08+4.16 78.34+3.58 63.16+2.08
50 48.58+0.57 14.93+3.98 48.00+£0.86 16.92+1.99
6-8-leaf Pyramin 75 74.22+0.02 49.72+£3.55 74.20+0.03  51.49+1.77
100 91.99+2.52 63.33+1.37 89.47£3.79  64.01+0.69
50 58.97+4.68 44.65+5.98 54.29+7.02 47.64+2.99
Clopyralid 75 95.09+4.00  80.40+4.36 91.09+6.01 82.58+2.18
100 100.00+£0.01 94.86+1.64 99.99+0.01 95.68+0.82
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Table 3. Effect of rate of application rate of different herbicides and growth stage at the time of application on the root

yield of sugar beet in field trials in Mahidasht and -e-Gharb.

Weed growth Herbicide Herbicide rate (% of Sugar beet yield (ton/ha)-
stage recommended dose) Eslamabad-e-Gharb Mahidasht

50 35.68b 26.49 pq

Betanal Progress 75 50.38 fg 35.42Im

100 66.97 b 52.08 ef

50 46.30 hi 32.281-0

4-6-leaf Pyramin 75 63.57 bc 64.42 hi

100 723la 59.03 d

50 29.17 op 21.33r

Clopyralid 75 47.19 g-i 31.17 no

100 53.64 ef 42.36 jk

50 27.17 pq 23.68 gr

Betanal Progress 75 42.06 jk 35.06 Im

100 55.06 e 41.58 jk

50 33.14I-n 2511 qr

6-8-leaf Pyramin 75 47.89 gh 33.631-n

100 61.46 cd 43.75ij
50 39.71 k 31.94 m-o

Clopyralid 75 61.29 cd 53.38 ef

100 70.65a 59.33d

*The different letters are significantly different at 1% level (LSD test).
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