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ABSTRACT

To evaluate the effect of different levels of nitrogen fertilizer and rimsulfuron herbicide
interactions on weeds density and biomass and potato yield, a field study was conducted as a
factorial experiment on the randomized complete block design with 3 replications in South Kerman
Agriculture and Natural Resources Research and Education Center, Jiroft. The treatments
included rimsulfuron 25% DF application at five levels (0, 30, 40, 50 and 60 g ha™) and nitrogen
fertilizer as urea 46 at 4 levels (0, 90, 180 and 270 kg ha™). Weed densities was measured 30 days
after spraying and weed biomass and potato yield were measured at the end of the growing season.
The results showed that rimsulfuron and nitrogen fertilizer had significant effects on density and
biomass of all weeds (Digera muricata (L.) Mart., Echinochloa colonum L., Chenopodium murale L.,
Malva parviflora L. and Portulaca oleracea L.). Weed density and biomass decreased significantly,
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when rimsulfuron increased. In the absence of rimsulfuron, using the nitrogen increased weed
density and dry weight. However, application of nitrogen fertilizer and imsulfuron increased weed
control efficiency. Application of 50 and 60 g ha™ rimsulfuron plus 180 kg ha™® nitrogen was the
best treatment for reducing the density and biomass of weeds and increasing yield of potato by 91
(35.9 T hat) and 92% (36.38 T ha™), compared to the control treatment, respectively.

Keywords: Chemical control, fertilizer, weed biomass, weed density.
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Table 1- Soil physiochemical properties of the experimental location

Depth .

EC K20 P20s Organic carbon .
(cm) (ds/m) PH (ma/kg) (ma/kg) (%) Soil texture
0-30 1.57 7.4 205 4.2 0.2 Sandy loam
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Table 2- Weeds and their relative frequencies in the experiment
oo gt b gl o sl
Scientific name Persian name Relative frequency
Chenopodium murale L Chenopodiaceae 1655 &5 o ackn 45.21
Digera muricata L. Amaranthaceae o s 7z 10.40
Echinochloa colonum (L.) Link D9y 12.20
Malva parviflora L. Malvaceae oS 15.97
Portulaca oleracea L. Portulacaceae © 16.20
Other Weeds - Spsbcds ple 7.35
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Table 3- Variance analysis of the effects of different levels of nitrogen and rimsulfuron herbicide on weed densities

(Mean of Squares) Sl e 5 Soke
St e DE - - : - —
S.0.V. e S s 2l @ SIS o fdeks SA e g
M. parviflora D. muricata P. oleracea E. colonum C. murale Total Weed
R 2 1.01m™ 0.11m™ 0.15™ 071 "™ 0.62"™ 38.07™
Rims. (Ri) 4 56.12 ™ 154.10 ™ 153.41™ 229.90 ™ 178.60 2799.77
Nitro. (N;) 3 10.62 ™ 6.12"™ 5.75™ 1051 30.46 380.85 ™
Ri % Ni 12 142" 573" 575" 570" 7107 14429
Error 38 0.64 0.40 0.24 0.24 197 24.50
Ccv 22.40 28.22 21.67 20.68 15.90 17.73
o3 S syl 3 b (ol pds G5 e g % NS
ns, * and **: not significant, significant at 5% and 0.1%, respectively.
Rims: Rimsulfuron, Nitro: Nitrogen, R: Replication.
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Table 4- Variance analysis of the effects of different levels of nitrogen and rimsulfuron herbicide on weed dry weights
(Mean of Squares) Sl o 5 Sols
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5.0V o S b s gl b5 S o jdake S ke J5
M. parviflora D. muricata P. oleracea E. colonum C. murale Total Weed
R 2 12.32” 012" .04 0.03™ 299 "™ 3332™
Rims. (Ri) 4 931.28 35.07 ™ 4535™ 63.70 ™ 1213.40™ 7040.26 ”
Nitro. (Ni) 3 38.35 ™ 027" 3807 9.60 ™ 52.67" 31042™
Ri x Ni 12 1914 ™ 017" 1337 9.60 ™ 459" 168.58
Error 38 3.43 0.04 0.15 0.05 11.16 55.74
cv 17.65 21.78 20.67 16.83 23.83 26.19
: NS
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ns, * and **: not significant, significant at 5% and 0.1%, respectively.

Rims: Rimsulfuron, Nitro: Nitrogen, R: Replication.
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Figure 1- M. parviflora (a), D. muricata (b), P. oleracea (c), E. colonum (d), C. murale (e) and total weed (f) density responses
to different dosages of rimsulfuron at different levels of nitrogen

8 35 A
- N0 - NO - NO
4 NGO 4. NGO K 4. NGO
» N -+ N180 -+ N180 30 RN -+ N180
o —%- N270 %= N270 . %= N270
A Fomimrnnn e S
S 25 - S,
E K s s 2
£ E £ 20
= = = emneas
o = =
2 2 = 154 Y
F F F ¥
a a a 3,
10 A0y
\
4 51
v
D. muricata (b) % M. parviflora (a}
0 A a4 0 2
T T T T T T T T T T
Control 10 20 50 100 Control 10 20 50 100
Rimsuliuron {g / ha) Rimsuliron {9/ ha)
40 100 4
- NO - NO
| 4. N9 & NGO
o i ~+ N80 [ e + N180
7 b -=- N270 80 ~. e 270
| 07 +.. N
! a "\,
= i = — .
=2 H 2 2 &
6 - 4
5 ‘} E £ 60
= Foreees ! = 20 ; - = N
= R = = - -
2 . 2 > -
&1 o &%
. 10
24 20
E. colonum (d) C. murale (e} Total Weed (f)
0 e 0 0
T T T T T T T T T T T T T T T
Control 10 20 50 100 Conlrol 10 20 50 100 Conlrol 10 20 50 100
Rimsuliuron (g / ha) Rimsuliuron (g / ha) Rimsuliuron {g / ha)

oS dle palie 4 (f) 5 ecale S de) dokw (d)dg gm0 oc) 48 )5 db) Jo ozl o(a) S iy Sis (59 Fwly - Y JSUS
05950 Tobww 53 (19 )98 g

Figure 2- M. parviflora (a), D. muricata (b), P. oleracea (c), E. colonum (d), C. murale (e) and total weed (f) dry weights
responses to different dosages of rimsulfuron at different levels of nitrogen
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Table 5- Estimated nonlinear regression parameters of weed density responses to rimsulfuron at different levels of nitrogen

059 75 e

5o cae ga 8 ) I e EDso + SE EDgo + SE
Weed species Nitrogen rate Upper Limit (d) Slope (b) (9/ha) (9/ha)
(kg/ha)
NO 5.05+0.44 3.74%1.16 47.25+3.78 85.09+15.47
oSy N90 6.00+0.45 3.21+0.82 39.04+3.10 77.55+12.37
M. parviflora N180 5.79+0.51 5.90+1.75 38.65+1.98 57.05+4.42
N270 9.02+0.45 3.33+.56 39.32+2.58 74.89+7.59
NO 5.53+0.84 3.41+0.55 29.13+£3.34 55.30£3.69
dh s gl N90 8.10+1.21 2.29+0.42 16.99+3.45 44.41+3.90
D. muricata N180 9.55+1.42 2.40+0.41 16.05+3.10 40.17+3.33
N270 12.85+1.84 3.07+0.41 19.75+2.53 40.37+2.28
NO 4.62+0.91 6.47+1.39 32.32+3.41 45.40+2.48
> N90 7.75£1.16 4.54+0.81 21.7242.58 35.23+2.12
P. oleracea N180 9.12+1.29 5.19+0.88 22.04+2.25 33.63£1.76
N270 12.37+1.61 5.36+0.74 23.60£1.89 35.56+1.59
NO 7.67+0.27 18.27+8.23 27.54£10.08 32.07+4.67
(S PR N90 8.34+0.27 13.78+1.85 25.96+8.45 30.45+1.21
E. colonum N180 9.67+0.27 18.91+3.67 27.62+£10.15 31.02+4.57
N270 14.65+0.28 19.14.46.81 28.15+£3.47 31.57+£3.10
NO 11.63+0.84 2.93+0.94 59.78+82 126.39£3.96
o faek N90 12.63+0.79 2.72+0.58 45.174£3.21 101.33+£6.90
C. murale N180 14.45+0.56 4.22+0.63 39.04+1.85 65.73+4.22
N270 17.59+0.88 2.96+0.48 44.51+2.27 93.52+9.94
NO 43.67+£2.48 1.65+£0.43 44.99+4.30 171.06£9.09
Sp e 5 N90 50.67+2.56 1.42+0.36 27.80+£3.96 131.03+£8.088
Total Weed N180 53.00+2.58 1.82+0.37 27.53+3.02 92.102+5.078
N270 72.94+2.75 1.49+0.27 28.45+2.82 124.4345.11

SE= Standard Error
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Table 6- Estimated nonlinear regression parameters of weed dry weight responses to rimsulfuron at different levels of nitrogen

Spce g6 055 s Y e EDso + SE EDgo + SE
Weed species Nitrogen rate (kg/ha) Upper Limit (d) Slope (b) (9/ha) (9/ha)

NO 18.32+1.67 2.98+0.52 36.72+2.98 76.82+7.45

S N90 22.45+1.92 3.12+0.0.46 30.22+2.45 61.12+3.97

M. parviflora N180 25.94+2.10 3.88+0.46 29.96+1.90 52.78+2.29
N270 31.62+2.34 2.62+0.37 27.81+2.43 64.41+4.67

NO 3.43+0.11 17.80+1.20 27.83+6.00 31.49+4.41

db s gl N90 3.67+0.11 19.09+1.15 27.731£9.29 31.11+4.82
D. muricata N180 4.00+0.12 18.26+1.62 27.56£7.91 31.08+3.73
N270 4.67+0.12 20.65+6.26 28.1746.55 31.331£5.04

NO 3.12+0.22 5.15+3.77 42.08+9.34 60.79+2.14

a5 N90 3.59+0.33 5.00£1.26 34.72+2.69 53.87+5.05

P. oleracea N180 4.32+0.32 5.13+1.19 31.47+1.89 48.27+4.31
N270 6.60+0.32 5.231£0.73 33.21+1.28 50.53+2.68
NO 2.46+0.12 24.24+5.65 29.69+2.09 32.52+17.87

s N90 4.0040.12 22.0245.34 28.54+5.52 31.54+6.11

E. colonum N180 5.17+£0.12 19.43+9.37 28.10+4.67 31.45+3.82
N270 9.67+0.12 23.2049.65 28.95+2.22 31.82+4.01

NO 20.07+ 2.06 5.41+1.20 47.72+2.81 71.65+ 4.65

o dek N90 26.85+ 3.27 3.17+ 0.55 32.66% 3.43 65.33+4.75

C. murale N180 33.23+ 3.79 3.54+ 0.48) 30.17+ 2.57 56.06+ 2.99
N270 33.86% 3.81 427+ 0.67 36.92+ 2.78 61.79+ 2.97

NO 47.08+5.59 2.80+0.56 39.61+4.39 87.09+6.02

Sp e 5 N90 61.43+8.20 2.77£0.38 29.62+2.86 65.64+3.71
Total Weed N180 71.81+7.65 3.16£0.35 28.36+2.27 56.87+2.52
N270 85.66+8.59 2.84+0.38 29.69+2.52 64.49+3.23

SE= Standard Erro
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Table 7-Interaction of different levels of rimsulfuron herbicide and nitrogen on weed densities and biomass

0958 3w S S db s gl @ G o faeks S de JS
Rimsulfuron Nitrogen M. parviflora D. muricata P. oleracea E. colonum _C. murale Total weed
@/ha) (kg/ha) Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass Density Biomass
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0 0 0 on on on 0¢ of 0° 0 0 0 o
0 90 0 0 on" on" on" 09 0f 0°¢ 0l 0l 0l on
180 0 0 on" on" on" 09 0f 0¢ 0 0 0 on
270 0l 0 on" on" on" 09 of 0°¢ 0l 0l 0l on
0 13.34" 27.3i 60.00 T 7911 ° 601 30.07f 82.62°¢ 56.29 ° 11.67M 7.6709 33599 25.949
30 90 16.67" 41849 73.34 ¢ 80.57 ° 73.34 % 41.88¢ 86.97° 59.02° 20.03 M9 26.32F 44.28 0 3537
180 13.34hi 34.21 M 66.67 °f 796 ° 66.67 °f 37.33¢ 78.27¢ 53.56 P 8.6l 10 9h 40.46 T 26.72 9
270 12.34hi 21851 53.34 9 70.85 ° 53.34 9 29.33f 56.55 e 31.26 ¢ 5.67i 9.67 % 19.85 hi 837"
0 33.37° 60.93 66.67 ¢ 1002 66.67 ¢ 2734f 1002 100 25.74% 17.551 47.33 %0 45.37 ¢
90 407 54.57 86.67 1002 86.67 50.96 ° 1002 1002 34.31 ¢9 42.11°¢ 58.78 of 54.72¢
40 180 33.349 58.02 &9 93.34 % 1002 93.34 2 63.67° 1002 1002 37.17°¢f 45.62 % 60.31 f 58,51 d
270 13.34Mi 48.75 0 80 100 a 80 cd 30.98° 1002 1002 575 12.11 36.65 9" 38.37 10
0 60% 72.01 ¢ 100° 100° 100° 100° 100¢ 100° 40.98 % 57.9 ¢ 49.14 %9 71.86
50 90 66.67°¢ 83.28 2¢ 100° 100° 100° 100° 100° 100° 67.64 % 71.93 b 65.6 °* 82.86 ¢
180 86.67% 85.46 *° 100? 100? 100? 100? 100? 100? 78.58 80.71% 75.51 & 85.58 ¢
270 53.34¢f 74.74 %4 100? 100? 100? 100? 100? 100? 53.58 70.18 65.45 ¢ 77.93%
0 78.82¢ 80.97 &° 100° 100° 100¢ 100¢ 100°¢ 100° 60.02 ¢ 73.69° 71.67 b 83.45 ¢
60 90 89.472 91.67% 100? 100? 100? 100? 100? 100? 85.67 2 89.13°2 90.33 2 87.152
180 93.342 94,672 100? 100? 100? 100? 100? 100? 92.002 93.34% 93.67% 936°
270 74.4°4 88.34 % 100° 100° 100° 100° 100° 100° 79.64 2° 84.34 % 83.67 ¢ 8g %
LSD (0.05) 14.81 16.2 10.58 12.82 10.58 8.45 3.86 5.88 15.04 14.54 20.52 13.87

ol Ls s fa c]a.»J: Sold sne J%'rhbsdfj:mm oy & Sl Gl lasles sz a5
Means with the same letter(s) in the same column are not significantly different
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Table 8- Variance analysis of the effects of different levels of nitrogen and rimsulfuron on yield and its changes

Mean of Squares cix » . Kke

Ol s cl;n &7 4

S.0.V. df 2 Sl 2 2
Tuber yield Percent yield
R 2 0.85™ 806"
Rims. (Rj) 4 624.45™ 17957
Nitro. (Nj) 3 58.16™ 625"
Ri x Ni 12 12.21" 115™
Error 38 5.69 145
CcVv 10 9
RISTHES) 09558 sy 55T Cale s 2 53 055 55 - s Sles o il Jlize 31 25 i
rimsulfuron (g/ha)  Slicing the interactions of mean squares of nitrogen levels at each level of rimsulfuron
0 3 1.33™ 193.12 ™
30 3 519 "™ 71.73™
40 3 3.30"™ 98.41™
50 3 62.51" 333.92™
60 3 34.66™ 390.50

.M,;&,@ch,,a,uwﬁ,u@»r» oy aur s xdS

ns, * and **: not significant, significant at 5% and 1%, respectively.

Rimsulfuron (Rims.), Nitrogen (Nitro.), Replication (R)
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Figure 3- Potato tuber yield response to different levels of rimsulfuron and nitrogen
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Table 9- Interaction of different levels of nitrogen and rimsulfuron on the potato tuber yield and its changes”

RESTEPONE 8595 ol 3 Shee 3 Sles oy
rimsulfuron( g/ha) Nitrogen (kg/ha) Tuber yield (ton/ha) Percent yield (%)

0 16.39 2 0?
0 90 15.96 2 -42
180 15352 -9

270 14.88 2 -182

0 20.90? 162

30 90 22932 262
180 23.24% 234

270 20.752 18¢

0 21572 244

90 23.77% 36°

40 180 23.16% 314
270 21.86% 254

0 25.37°¢ 68 °

50 90 3353 842
180 359 ¢ 914

270 30.20° 724

0 28.82° 70°

60 90 3515 90°
180 36.382 924

270 32.38" 742

RS PR W‘L:L&dlf.»\?“')})ﬂ}‘“v—:)uzsdlﬁclﬁ.wﬁ)) ojjj::JC}h.»:—:::—
I (Sl e N a8 2t g o S5 Bl bk g 8 s

*: Nitrogen levels have been compared in each level of rimsulfuron separately.
Means with the same letter(s) in the same column are not significantly different.
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Table 10- Estimated quadratic equation parameters of the potato yield response to different levels of rimsulfuron and
nitrogen

Nitrogen (kg/ha) Yo a b R

NO 16.48 +0.82 0.45+0.06 0.003+0.001 0.99

ot s Slos N90 15.92+2.70 0.09+0.19 0.004+0.003 0.97

Tuber yield N180 15.29+3.97 0.10+0.28 0.005+0.005 0.96

N270 14.85+2.11 0.06+0.16 0.004+0.002 0.97

NO 99.17 £13.72 -0.14+0.98 0.02 £0.02 0.96

3 Shes O ok N90 94.45+12.99 0.42+0.94 0.03+0.01 0.97

. N180 89.037+18.67 0.37+1.34 0.03+0.03 0.96
Yield change

N270 80.61+13.98 0.81+1.01 0.017+0.02 0.97

s By s Rl o b o8 dae 51 52 Y0
R: Regression coefficient, y0: Intercept, b: Slope, a: constants coefficients.
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