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ABSTRACT 
 

Two field experiments were conducted in 2011 and 2012 to study the effect of sowing date, weed control 
treatments and their interaction on peanut plant productivity and associated weeds in Nubaria region, Egypt. 
Peanut was planted at three dates (April 15, May 1, and May 16). Fourteen weed control treatments viz., 
unweeded, hand hoeing twice, one hoeing at 3 weeks after sowing (WAS) followed by Clethodim  or Fluazifop-
P-Butyl  at 7 WAS, Bentazon applied at 2WAS  followed by one hoeing at 7WAS. The three herbicides used in 
full rate or 0.75 rate (tank mixed with one additive i.e. urea at 1%, AMS at 2% and crop oil at 0.75. Peanut 
planted 15 or 30 days after the early planting date (15 April) had lower weed biomass 29 and 44% at 7WAS and 
50 and 41% at 14WAS, respectively, if compared to the early planting. The efficacy of weed control treatments 
was increased with late sowing. Addition of crop oil to reduced Bentazon rate provided the highest control 
(80%) of broad leaved weeds, while addition urea to Clethodim gave excellent control of grasses (98%) and 
total weeds (88%). The lowest weed dry weight was recorded under the interaction of one hoeing plus 
Fluazifop-P-Butyl (reduced rate with AMS in the late sowing date (16/5. Delaying planting to mid May 
decreased the plant weight, number and weight of pods/plant and seed yield/fed by 18.0, 20.1, 19.5 and 18.7%, 
respectively, compared to early sowing. Early sowing significant produced more oil yield than the later sowing 
by 26%. Weed competition reduced the peanut oil yield by 40.2% compared to hoeing treatment. The highest oil 
yield was recorded with Bentazon (full rate) followed by Clethodim (0.75 rate) + urea, hoeing twice, Bentazon 
(0.75 rate) + AMS with insignificant differences between these superior treatments. 
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Introduction 
 

The presence of weeds causes a negative effect on the peanut yield (Everman et al., 2008). Peanut yield was 
reduced 20 to 40% by a Florida beggarweed density of 1 plant m-1 of row (Hauser et al., 1982). Fayed et al., 
(1992a) reported that weeds significantly reduced the pod number/plant, pod, seed and straw yields/fed by 44.9, 
42.6, 41.5 and 49.9% compared to three hoeing treatments.  

Weed interference resulted in maximum yield losses between 74 and 92% (Agostinho et al., 2006). The 
relatively poor competitive ability of peanut necessitates season-long weed control to maximize yield (Jordan, 
2012; Wilcut et al., 1995). Agostinho et al. (2006) reported that assuming a level of 5% in peanut yield loss, the 
critical time of weed removal was 7 to 16 days after planting (DAP) and the critical weed-free period was 26 to 
65 DAP. Thus, to ensure the high yield for all cultivars the critical period for weed control should begin at 7 
DAP and continue until at least 65 DAP. Paulo et al. (2001) reported that no significant effects were observed 
on shelling percentages and peanut dry matter for any of the studied periods. Weeding control, carried out at 13 
and 67 days after sowing, not taking into account initial weed presence was enough for obtaining peanut pod 
yield statistically similar to that observed when the peanut crop was maintained with no competition during all 
cycle. 

Limited selective herbicides may be used preplant or postplant on peanut in Egypt. Complementary 
between mechanical and chemical weed control was more effective for weed control and safer to the 
environment (El-Metwally and Abdelhamid, 2008 and El-Deek et al., 2011). Fayed et al. (1992) reported that 
herbicides alone were not the preferable treatment in controlling peanut weeds comparing with hoeing and 
herbicide +hoeing treatments. Bridges et al. (1984) reported that herbicides or two cultivations alone failed to 
provide acceptable weed control, peanut yields, or net returns for the 3-yr period. However, adding two 
cultivations to the herbicide treatments produced acceptable weed control, peanut yields, and net returns for the 
3-yr period. Wilcut et al. (1987) reported that systems utilizing herbicides alone did not provide highest net 
returns, peanut yield, or weed control. El-Deek et al. (2011) mentioned that one hand hoeing combined to all 
chemical weed control treatments decreased the dry weight of annual weeds at 75 and 105 days after sowing 
(DAS) and increased all growth characters, yield components, pod and straw yield of peanut as compared with 
chemical weed control treatments alone. Clethodim, Bentazon and Fluazifop-P-Butyl herbicides caused the 
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highest reduction in dry weight of peanut weeds and adding hoeing once to herbicides resulted in more 
reduction in dry weight of weeds. They added that the effect of hand hoeing x herbicides interaction was not 
significant on all studied characters. 

Sowing date is one important component of integrated weed management (Agostinho et al., 2006 and 
Tillman et al., 2007). Nepomuceno et al. (2007) reported that the weed community and the peanut crop were 
influenced by sowing time, modifying their interference relations.  They added that when the peanut crop sowed 
earlier was kept weed-free, throughout the crop cycle, green bean productivity was higher, 23.7% more than the 
peanut crop sowed a month later. Laurence (1983) reported that late sowing reduced pod yields by 19% (from 
5.02 to 4.21 t/ha) and kernel yields by 18% (from 3.55 to 2.85 t/ha) compared with early sowing. Mean single 
kernel weights were increased from 859 to 895 mg by late sowing. Canavar and Kaynak (2008) reported that 
planting date had a statistically significant effect on pod yield, days to maturity, days to 50% flowering date, 
number of pods per plant, plant height, shelling percentages, pod yield per plant, and 100- seed weight. 

Shaban et al. (2009) reported that planting peanut on May 8 recorded the highest values of number of pods, 
weight of pods and weight of seeds per plant, as well as, shelling percentage, pod and seed index.  

Bentazon is commonly used for control of small-seeded broadleaf weeds and, some annual grasses, and 
yellow nutsedge (Abouziena et al., 2009).  Bentazon, Clethodim and fluazofop herbicides controls a number of 
different weed species in peanut and other field crops (Wilcut et al., 1990, Teuton et al., 2006, Soltani et al., 
2006 and Chahal et al., 2012). 

Mixing adjuvant with Bentazon generally enhanced common cocklebur and black nightshade control, while 
addition of adjuvant to Bentazon at all rates for controlling stranglervine did not cause any significant difference 
(Abouziena et al., 2009). Singh and Singh (2005) reported that the efficacy of foliar applied herbicides is greatly 
influenced by adjuvants, but not all adjuvants have a synergistic effect.  

Acceptable weed control has been reported when applying herbicides below the manufacturers’ suggested 
rate to row crops (Prostko and Meade, 1993, Willingham et al., 2008 and Grichar et al., 2010).  Reducing the 
amount of herbicides applied can help reduce the 36% of production cost due to pesticide applications 
(Willingham et al., 2008). 

Blackshaw et al., (2007) and Munakamwe et al. (2012) reported that herbicide use can enhance yield but 
could be replaced by other effective cultural methods e.g. early sowing, appropriate pea genotype and high 
sowing rates. They added that early sowing of peas can successfully control late weeds without the use of 
herbicides (Munakamwe et al., 2012). 

The aim of this study was to investigate the effect of sowing date, mechanical and chemical weed control 
treatments, and their interaction on peanut productivity and associated weeds in sandy soils under drip irrigation 
system. 

 
Material And Methods 

 
Treatments included a factorial arrangement of three planting dates and fourteen weed control treatments in 

a split-plot design with three replications. The experimental soil was sandy.  During (2011/2102) seasons the 
planting dates 15 April, 30 April and 15 May were main plots, while the weed control treatments were occupied 
in subplot. The weed control treatments are presented in Table (1).  

 
Table 1: Weed control treatments used in the 2-year experiment. 

Treatments Abbreviations Application 
Unweeded  UW Allowing weeds to grow with peanut plants 
Hand hoeing  HH Plots were weeded twice by hand hoeing at 3 and 7 weeks after sowing (WAS) 

Bentazon 
(Basagran 48% 
AS) 

Bent (full) Bentazon at full rate applied at 2 WAS followed by one hoeing at 7 WAS 
Bent + AMS Bentazon at 3/4 rate tank mixed with ammonium sulphate (AMS) at 2%(w/v) applied at 2 WAS 

followed by one hoeing at 7 WAS 
Bent + urea Bentazon at 3/4 rate  tank mixed with urea at 1%(w/v) applied at 2 WAS followed by one hoeing 

at 7 WAS 
Bent + oil Bentazon at 3/4 rate tank mixed with soybean oil (oil) at 0.5%(v/v) applied at 2 WAS followed 

by one hoeing at 7 WAS 

Clethodim 
(Select-super 
12.5 % EC) 

Cleth (full) One hoeing applied at 3 WAS followed by the full rate of Clethodim at 1l/fed at 7WAS  
Cleth + AMS One hoeing applied at 3 WAS followed by Clethodim at 3/4 rate tank mixed with AMS at 

2%(w/v) at 7WAS 
Cleth + urea One hoeing applied at 3 WAS followed by Clethodim at 3/4 rate tank mixed with urea at 

1%(w/v) at 7WAS 
Cleth + oil One hoeing applied at 3 WAS followed by Clethodim at 3/4 rate tank mixed with (oil) at 

0.5%(v/v) at 7WAS 

Fluazifop-P-
Butyl 
(Fusilade Forte 
15% EC) 

Fluaz (full) One hoeing applied at 3 WAS followed by the full rate of Fluazifop-P-Butyl  at 1l/fed at 7WAS.  
Fluaz + AMS One hoeing applied at 3 WAS followed by Fluazifop-P-Butyl at 3/4 rate tank mixed with AMS 

at 2%(w/v) at 7WAS 
Fluaz + urea One hoeing applied at 3 WAS followed by Fluazifop-P-Butyl at 3/4 rate tank mixed with urea at 

1%(w/v) at 7WAS 
Fluaz + oil One hoeing applied at 3 WAS followed by Fluazifop-P-Butyl at 3/4 rate tank mixed with (oil) at 

0.5%(v/v) at 7WAS 
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Irrigation system is surface drip (GR 4l/h) and the irrigation process was every 3 days. On each sowing date 

tested in 2011 and 2012 seasons, peanut seeds (Giza 6) were sown in hills, 15 cm a part. Plot size was five-rows 
(70 cm apart) by 4.0m. All other farm practices were applied as usual.  
 
Measurements: 

 
Weeds: Weeds were hand pulled from one square meter of each plot after 7 and 14 WAS and then classified 

to broad and narrow leaf weeds. Dry weight (at 70°C) of weed species of each group was recorded. 
Peanut: At harvest, 10 peanut plants from each plot were taken to determine plant height, number of 

branches plant-1, plant weight g-1, pod number plant-1, pod weight g-1, pod weight plant-1, Shelling percentage =[ 
Seed yield/ Pod yield]  X 100 , seed yield plant-1(g), seed yield (kg fed-1) and seed index (100-seed weight). Pod 
yields per feddan (fed = 4200m2) were determined by harvesting the whole plot area.  

Oil and protein content of peanut seeds from all experimental plots were determined according to the 
AOAC (1980). Total carbohydrates were determined according to Dubois et al. (1956).  

Statistical analysis: A combined analysis of data for the two seasons was carried out according to the 
procedure outlined by Gomez and Gomez (1984). For comparison between means, the LSD test at 5% level was 
used. 

 
Results And Discussion 
 
Weeds Control: 

 
The predominant weeds in the experimental site in the two seasons were lambsquarters (Chenopodium 

album L.), black nightshade (Solanium nigrum L.) and ġubbēra (Glinus lotoides L.) as broad leaved weeds and 
crab-grass (Digitaria sanguinalis (L.) Scop.) and sandbur (Cenchrus pennisetiformis, Hochst. & Steud.) as a 
grass (Tables 1 and 2). In terms of biomass, grasses were the greatest dry biomass accumulated in the two 
evaluations and the most biomass of weeds was recorded in the untreated and the least in the herbicide treated 
(Table 2). 
 
Sowing date: 

 
In plots of peanut planted at 15 or 30 days after the early planting date (15 April), the weed biomass was 

significantly reduced by 29 and 44% at 7 WAS and 50 and 41% at 14 WAS, respectively, if compared to the 
early planting (Fig. 1). This finding was true in most cases except with Solanum nigrum at 7 and 14 WAS, 
where the largest weed weight was recorded when peanut was planted in 1st May. Planting in the first May had 
more weed biomass than that sowing in 16th May; however there were insignificant differences in the dry weight 
of most weed species between the two later sowing dates (Fig. 1). Nepomuceno et al. (2007) reported that the 
weed community and the peanut crop were influenced by sowing time, modifying their interference relations. 
Planting date had insignificant effect on Cenchrus pennisetiformis biomass at 7 WAS. 

 
Weed control treatments: 

 
 Mechanical control (hand hoeing twice) treatment significantly reduced the dry weight of weed species and 

recorded the highest efficacy on peanut weeds (89% control) at 7 and 14 WAS (Table 2 and Fig. 2).  Similar 
results were found with Ahmed et al. (2008) and El-Deek et al. (2011). Elian (2011) indicated that two hand 
hoeing were effective in reducing the dry weight of broad and narrow leaved weeds in peanut. Data in Fig.2 
indicated that addition of crop oil to reduced dosage Bentazon provided the highest control (80%) of broad 
leaved weeds, while addition urea to Clethodim gave excellent control of grasses (98%) and total weeds (88%), 
with insignificant differences with Fluazifop-P-Butyl + urea, compared to unweeded check. Bentazon at full rate 
controlled Chenopodium album, Solanum nigrum and Glinus lotoides by 57%, 80 and 51%, while reduced 
Bentazon rate plus AMS exhibited 77, 91 and 79% control of these weeds, respectively, compared to unweeded 
check. This results indicated that using reduced bentazone rate plus AMS  exhibited more control efficacy on 
Chenopodium album, Solanum nigrum and Glinus lotoides by 20, 11 and  28%, respectively, compared to 
Bentazon (full rate). Similar results were obtained with El-Deek et al. (2011).  
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Fig. 1: Effect of sowing date on the dry weight of peanut weeds at 7 and 14 weeks after sowing (WAS). 

(Average of the two seasons). Treatment means within a column followed by the same letter do not 
differ significantly (P = 0.05). 

 
Table 2: Influence of weed control treatments on dry weight of peanut weeds at 7 and 14 weeks after sowing (Average of the two seasons) 

Treatments Broad leaved  weeds Grasses 

Total w
eeds 

Herbicide Rate 
L fed-1 Add 

C
henopodi

um
 

 album
 

Solanum
  

nigrum
 

G
linus 

lotoides 

Total  

C
enchrus 

pennisetifo
rm

is 

D
igitaria 

sanguinali
s Total 

   At 7 weeks after sowing 
Unweeded   28.1 5.4 28.0 61.5 98.3 8.6 106.9 168.4 
Hoeing   4.7 1.1 1.1 6.9 18.8 2.3 11.1 18.0 

Bentazone 
 

1.00 - 9.6 1.7 6.4 17.7 35.4 5.4 40.8 58.5 
0.75 AMS 8.7 1.0 3.7 13.4 33.7 4.0 37.7 51.1 
0.75 Urea 4.4 3.3 6.7 14.4 25.9 7.6 33.5 57.9 
0.75 Oil 7.9 0.4 4.1 12.4 10.0 7.9 17.9 30.3 

Clethodim  

1.00 - 8.6 2.2 4.1 14.9 5.7 3.7 9.4 24.2 
0.75 AMS 8.9 0.9 6.8 16.6 19.3 1.3 20.6 37.2 
0.75 Urea 12.8 1.5 4.8 19.1 0.5 1.2 1.7 20.7 
0.75 Oil 7.6 1.2 3.8 12.6 10.0 6.4 16.4 29.1 

Fluazifop-P-
Butyl 

1.00 - 13.0 1.0 4.9 18.9 7.8 1.1 8.9 27.7 
0.75 AMS 15.0 0.5 7.8 23.3 6.5 0.3 6.8 30.0 
0.75 Urea 8.2 1.8 13.4 23.4 1.7 0.0 1.7 25.2 
0.75 Oil 10.5 2.3 15.0 27.8 5.4 0.5 6.0 33.8 

LSD at  0.05 5.3 2.4 5.1 7.0 10.7 4.4 8.0 13.6 
 At 14 weeks after sowing 
Unweeded - - 68.6 10.3 34.2 105.5 207.5 60.7 268.2 373.7 
Hoeing - - 6.4 1.4 3.0 10.8 26.5 4.2 30.7 41.5 

Bentazon 
 

1.00 - 29.5 2.1 1.8 33.5 72.0 21.7 93.7 127.2 
0.75 AMS 15.7 0.9 5.6 22.2 66.3 23.4 89.7 111.9 
0.75 Urea 33.2 3.9 6.0 43.1 66.3 16.3 82.6 125.7 
0.75 Oil 25.4 3.5 5.9 34.8 34.3 12.3 46.6 81.4 

Clethodim  

1.00 - 43.6 5.5 6.4 55.4 33.5 2.2 35.8 91.2 
0.75 AMS 31.0 0.7 7.3 38.9 72.5 9.4 81.9 120.8 
0.75 Urea 14.4 4.6 3.3 35.4 48.0 8.2 56.3 91.7 
0.75 Oil 28.5 2.3 6.2 37.0 34.0 19.8 53.8 90.8 

Fluazifop-P-
Butyl 

1.00 - 33.3 3.5 12.7 49.5 16.5 0.0 16.5 66.0 
0.75 AMS 43.9 2.4 13.6 37.4 25.4 0.9 26.3 63.7 
0.75 Urea 20.5 1.4 9.1 31.1 16.9 6.3 23.1 54.2 
0.75 Oil 29.9 1.9 12.7 44.5 50.2 14.7 64.9 109.4 

LSD   at 0.05  3.9 1.5 6.3 13.1 11.7 3.5 9.4 30.3 
Abbreviations: add; additive, AMS;Ammonium Sulphate 
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Chahal et al. (2012) reported that adjuvants can increase herbicide efficacy by improving the physical 

characteristics of the carrier while other adjuvants improve efficacy by enhancing agrochemical movement 
through waxy or dry cuticles of plants or by reducing surface tension of spray solutions or by hydrating the leaf 
surface (Hazen, 2000 and Nurse et al., 2008). On the other side, application of reduced Bentazon rate with 
additives didn’t exhibited significant less control (82-84%) of Glinus lotoides than the full rate (95%), compared 
to unweeded check at 14 WAS (Table 2 and Fig. 2). El-Deek et al. (2011) mentioned that one hand hoeing 
combined to all chemical weed control treatments decreased the dry weight of annual weeds at 75 and 105 DAS. 
They added that Clethodim herbicide caused the highest reduction in dry weight of annual weeds i.e. 99.2 and 
85% at 75 DAS, respectively as compared with unweeded check. Applying Clethodim had the superiority in 
depressing broad leaved the weeds, while Fluazifop-P-Butyl came in the second rank.  

Data in Table (2) and Fig (2) indicated that there were insignificant differences between hoeing treatment 
and Clethodim (full rate), Clethodim (75% rate) + urea, Fluazifop-P-Butyl + urea at 7WAS and with Fluazifop-
P-Butyl (full rate) or Fluazifop-P-Butyl (75%) + AMS or + urea at 14WAS.  

 

 

 
 
Fig. 2: Effect of weed control treatments on peanut weeds (%). Rating scale (0 = no effect and 100 = complete 

control). Treatment means within a column followed by the same letter do not differ significantly (P = 
0.05). 

 
Complete Digitaria sanguinalis control (100% control) was observed at 7 WAS with application of 

Fluazifop-P-Butyl at full rate with insignificant differences with reduced Fluazifop dosage with AMS (99%) or 
with urea (90%) as shown in Table 1. Similar finding was reported on Clethodim with Place et al. (2010). 
Wilcut et al. (1990) reported that Fluazifop-P-Butyl and Sethoxydim systems reduced Texas panicum fresh 
weight (at least 96%). They added that systems containing Fluazifop-P-Butyl provided greater yields (4190 
kg/ha) and net returns ($383/ha) than systems containing Sethoxydim (4010 kg/ha, $305/ha) when averaged 
across all rates of application.  Ahmed et al. (2008) showed that Clethodim as post-emergence treatment at 
recommend rate was the most effective treatment reduction on dry weight of weeds. 

Tank-mixture of urea at 1% to the reduced rate of Bentazon, Fluazifop-P-Butyl or Clethodim herbicides 
decreased the total weed dry weight up to 88 and 85%  at 7 WAS and up to 66, 86 and 76 % at 14 WAS, 
respectively compared to unweeded check (Fig. 1). Insignificant differences were recorded between the three 
previous treatments with the same herbicide at full rate. Fayed et al., (1992) reported that herbicides alone were 
not the preferable treatment in controlling peanut weeds comparing with hoeing and herbicide +hoeing 
treatments.   

Concerning the role of additive on the efficacy of reduced herbicide rate, the data in Table (2) revealed that 
the efficacy of additive varied according the weed species, additive and herbicide, where the reduced dosage of 
Clethodim, Bentazon and Fluazifop-P-Butyl gave the highest control efficacy on peanut weeds were recorded 
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when urea, crop oil and urea tank mixed with the herbicide, respectively. However using the crop oil enhanced 
the activity of reduced Bentazon rate; it decreased the efficacy of Fluazifop-P-Butyl reduced rate compared to 
the full rate (Fig. 1). These results were true at 7 and 14 WAS as shown in Table 2 and Fig. 1. Inconsistent 
results were noted across weed species as response to the additives and reduced dosage of herbicides. Similar 
results were reported by Jordan (1999) and Abouziena et al. (2009)  
 
Interaction: 

 
Data in Table (3) indicated that the interaction between sowing date and weed control treatments had 

significant effect on the dry weight of Cenchrus pennisetiformis and total weeds at 7 WAS and on the total 
weeds dry weight after 14 WAS. While the other weed species were not significantly affected by this 
interaction, therefore their data were excluded. Generally there was more dry weight of weed species after 
application of the weed control treatments at the early sowing date than the other two sowing dates. 

 
Table 3: Influence of interaction between sowing date and weed control treatments on peanut weeds at 7 and 14 weeks after sowing (WAS).  
              (Average of the two seasons) 

Treatments SD 1 SD 2 SD 3 SD 1 SD 2 SD 3 SD 1 SD 2 SD 3 

Herbicide Rate 
L fed-1 

Additive 
% 

C. pennisetiformis  
at 7 WAS 

Total weeds  
at 7 WAS 

Total weeds  
at 14 WAS 

Unweeded - - 100.3 96.3 98.3 204.5 169.2 131.4 539.4 310.2 271.4 
  Hoeing - - 25.5 12.1 18.8 38.0 23.6 22.4 37.3 46.9 40.4 

Bentazon 
 

1.00 - 38.7 32.1 35.4 67.6 54.1 53.8 232.4 99.2 50.0 
0.75 AMS 42.7 24.6 33.7 138.6 45.5 44.2 198.3 72.0 65.3 
0.75 Urea 28.6 23.1 25.9 75.7 55.3 42.6 218.3 106.2 52.6 
0.75 Oil 13.8 6.2 10.0 50.8 36.1 25.3 174.0 43.7 26.6 

Clethodim  

1.00 - 0.0 11.5 5.7 17.4 32.8 22.5 147.9 91.0 34.6 
0.75 AMS 13.3 25.3 19.3 34.3 38.8 38.4 147.3 115.1 100.0 
0.75 Urea 0.0 0.9 0.5 24.3 22.3 15.6 143.0 72.1 59.8 
0.75 Oil 10.3 9.8 10.0 32.2 34.6 20.5 182.3 55.3 34.8 

Fluazifop-P-
Butyl 

1.00 - 6.3 9.3 7.8 43.4 19.0 20.8 115.5 42.0 40.4 
0.75 AMS 1.5 11.5 6.5 53.4 21.8 14.8 72.6 80.8 37.7 
0.75 Urea 0.5 3.0 1.7 35.4 25.0 15.2 85.8 46.5 30.3 
0.75 Oil 4.2 6.7 5.4 47.6 37.6 16.1 235.1 46.9 46.4 

LSD 0.05 for 28.5 39.7 87.1 
SD; sowing date; Addit: additives; WCT; weed control treatments; Inter: interaction,AMS;Ammonium Sulphate 
 

The lowest weed dry weight was recorded under the interaction of one hoeing plus Fluazifop-P-Butyl 
(reduced rate with AMS in the late sowing date (16/5), while the highest weed biomass was noticed under the 
application of Bentazon plus AMS + one hoeing in the early sowing at 7WAS as shown in Table (3).  While the 
lowest dry weight of the weeds at 14 WAS was recorded when peanut sowing in delay sowing and the weeds 
were controlled with Bentazon reduced dosage tank mixed with soybean oil followed by one hoeing at 7 WAS 
(Table 3). It could be concluded from the data in Table (3) that the efficacy of weed control treatments was 
increased with late sowing. 

Sowing peanut early in 15 April and using either Clethodim at the full rate or reduced Clethodim rate 
resulted in completely control of C. pennisetiformis at 7 WAS. 

For the un-weeded treatment there was insignificant differences due to sowing date on the total weeds 
biomass at 7 WAS, while at 14 WAS there was lower weed biomass with delaying the sowing date (Table 3).  
 
Peanut yield: 
 
Sowing date: 

 
The results in Table (4) indicated that mediate planting (first May) resulted in more production of plant 

biomass and seed index than the early and later sowing date. While there were non-significant difference 
between early and mediate sowing dates on number and weight of pods/plant and pod yield/feddan. Sowing 
peanut in the mid planting significantly produced more seed yield/fed than early and late sowing by 7.4 and 
32.0%, respectively. On the contrary, Naab et al. (2005) and Canavar and Kaynak (2010) found that early 
sowing produced 32 and 43% greater biomass yields and 20 to 50% greater pod yields than mid  and late 
sowing, respectively. Delaying planting to mid May decreased the plant weight, number and weight of 
pods/plant and seed yield/fed by 18.0, 20.1, 19.5 and 18.7%, respectively, compared to early sowing (Table 3). 
Bala et al. (2011) found  that delayed sowing delayed 50% flowering and groundnut plants accumulated less dry 
matter as sowing was delayed. Also, Bell (1986) reported that pod numbers were more sensitive to sowing date 
than pod yield, but later sowings tended to compensate for lower pod numbers by having higher average pod 
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weights. They add that this greater proportion of assimilate being partitioned to the reproductive components in 
later sowings. 

 
Table 4: Influence of sowing dates on peanut yield criteria (Average of the two seasons) 

Treatments 
Plant 
height 
(cm) 

No. of 
branches 
/plant 

Plant  
weight 

No of 
pods 
/plant 

Pod 
Weight 
(g) 

Pods  
weight 
(g/plant) 

Seed 
index 
(g) 

Shelling 
% 

Pod 
yield 
Kg  
fed-1 

Seed 
yield 
Kg  
fed-1 

Oil 
yield 
Kg  
fed-1 

SD1 57.6 15.4 225.6 34.4 1.59 55.1 68.6 81.8 2204 1803 870 
SD2 64.3 19.2 264.7 35.2 1.55 54.7 73.9 84.0 2188 1838 863 
SD3 60.1 18.3 185.1 29.6 1.50 44.4 73.7 82.6 1776 1467 691 

LSD at 5% 4.0 2.7 15.7 1.8 0.03 2.5 1.9 1.3 64 49 36 
SD: Swing date 

 
Pod yields were highest and essentially equal in the 15 April and 1 May plantings and significantly higher 

than the 16 May planting, while the seed yield/fed was higher in 1 May than that of 15 April (Table 4). The 
reduction in seed yield in early sowing may be attributed to the lower shelling percentage (80.8%) of early 
sowing comparing to mid sowing (86.6%) as presented in Table 4. Concerning the oil yield/fed, data in Table 
(4) indicated that early sowing gave the highest oil yield, followed by mid sowing and the lowest yield was 
recorded in late sowing (16 May). Early sowing produced significant more oil yield than the later sowing by 
26%. Insignificant difference was noticed between early and mid sowing on oil yield/fed (Table 4). Shaban et 
al. (2009) reported that planting peanut on May 8 recorded the highest values of number of pods, weight of pods 
and weight of seeds per plant, as well as, shelling percentage, pod and seed index, highest values of pod, seed 
and oil compared to that planting on 27 March, 17 April, 8 May, 29 May, 19 June and 10 July.  

 
Weed control treatments: 

 
 No peanut injury was observed following several herbicide treatments (visual observations). Plant height, 

number of branches/plant and seed index were not differed under hand hoeing and herbicide treatments, 
however these treatments significantly increased the values of previous criteria compared to unweeded check 
(Table 5). These results are coincided with El Naim et al. (2010) who found that weeds decreased the number of 
branches per plant and plant height by about 70%. This result may be attributed to vigorous plant with less 
competition for light, nutrients, and free space in weed free environment.  

Weed competition significantly decreased the plant height, number of branches/plant number and weight of 
pods per plant and plant biomass (Table 5).  Uncontrolling weeds caused a significant reduction in plant weight 
by 43.4% compared to hoeing treatment (Table 5). This reduction in the peanut dry weight maybe attributed to 
that peanut has a prostrate growth habit, a relatively shallow canopy, and is slow to shade the inter-row area, 
allowing weeds to be more competitive with the peanut plant (Walker et al., 1989 and Wilcut et al., 1995).  

Uncontrolling the peanut weeds caused a significant reduction in the number of pods/plant, pod weight and 
seed index by 33.9, 19.1 and 8.4%, respectively in comparison to hoeing treatment (Table 5). Agostinho et al. 
(2006) found that weed interference during the whole growing season caused a 8% to 31% reduction on the 
weight of 100 seeds. This reduction may be attributed to better availability of nutrients and better translocation 
of photosynthates from source to sink and may be due higher accumulation of photosynthates in the seeds (El 
Naim and Eldouma, 2011). Similar finding was reported with Kumara et al. (2007), Everman et al. (2008) and kumar 
(2009), El Naim et al., 2011, Elian, 2011 and Grichar and Dotray, 2012. kumar (2009) reported that weeding 
treatments encouraged early flowering, increased flowering, developed higher leaf area index, increased number 
of pods and branches per plant and finally maximized pod yield.  

Weed competition resulted in 51.9% and 48.9% reduction of pod and seed yield/fed respectively in 
comparison to hoeing treatment (Table 5). Gnanamurthy and Balasubramaniyan (1998) stated that the 
uncontrolled weed reduce peanut yield up to 75%.The increased yields reflect the increased levels of weed 
control provided by the additional additives (Tables 2 & 3). Peanut yields with the reduced herbicide rate 
treatment plus additive were higher in some instances and equivalent in other instances when compared with 
recommended herbicide rate and hoeing treatments. 

The impact of tank mixed additive with reduced herbicide rate on peanut plants productivity was 
significantly differed according to the kind of additive, herbicide and the criteria studied as shown in Table (5). 
Whereas addition of AMS to Fluazifop-P-Butyl recorded the largest plant weight and pod weight (1.68g), while 
the same additive with Clethodim produced the lowest pod weight (1.45g). Maximum pod yield/plant was 
obtained by controlling the weeds with Bentazon (full rate) applied  at 2 WAS followed by one hoeing at 
7WAS. This superior treatment significantly increased the pod yield per feddan by 92.6% than the unweeded 
treatment and with insignificant difference with the mechanical treatment and the system included one hoeing at 
3 WAS and 0.75% of Clethodim herbicide rate tank mixed with urea at 1w/v applied at 7 WAS (Table 5). 
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Table 5: Influence of weed control treatments on peanut yield criteria. (Average of the two seasons) 

Treatments Plant 
height 
(cm) 

No. of 
branches 
/plant 

Plant  
weight 
(g) 

No 
of 
pods 
/plant 

Pod 
Weight 
(g) 

Pods  
weight 
(g/plant) 

Seed 
index 
(g) 

Shelling 
% 

Pod 
yield 
(Kg/fed) 

Seed 
yield 
(Kg/fed) Herbicide 

Rate 
L 
fed-1 

Add 

Unweeded 42.1 13.3 142.8 24.8 1.27 31.5 63.5 87.9 1248 1092 
Hoeing 63.1 25.0 252.4 37.5 1.57 58.7 69.3 80.7 2348 1895 

 
Bentazon 
 

1.00 - 59.2 18.3 231.9 37.4 1.61 60.1 72.3 83.3 2404 2003 
0.75 AMS 65.0 18.0 240.3 33.7 1.61 54.1 74.9 91.3 2164 1976 
0.75 Urea 63.3 19.0 225.9 31.2 1.46 45.5 73.0 78.3 1820 1425 
0.75 Oil 60.5 16.3 190.7 34.3 1.60 54.9 77.2 80.6 2196 1770 

 
Clethodim  

1.00 - 60.0 17.7 234.3 34.4 1.57 54.0 73.7 86.3 1920 1600 
0.75 AMS 65.4 17.7 232.6 32.8 1.45 47.6 70.7 82.9 1904 1578 
0.75 Urea 67.1 15.7 223.3 36.3 1.60 58.1 71.4 82.9 2324 1927 
0.75 Oil 62.5 20.3 213.1 32.6 1.63 53.2 72.8 83.3 2128 1773 

Fluazifop- 
P-Butyl 

1.00 - 55.7 12.3 196.4 31.7 1.54 48.8 69.1 75.3 1952 1489 
0.75 AMS 66.1 15.3 285.1 32.7 1.68 54.8 74.7 78.5 2192 1721 
0.75 Urea 58.6 17.3 264.6 33.0 1.57 51.8 74.7 83.6 2072 1732 
0.75 Oil 61.6 20.7 219.0 30.3 1.55 46.8 71.4 84.9 1872 1589 

LSD at  0.05 10.8 7.2 42.4 4.8 0.07 6.8 5.2 3.4 173 131.5 
Abbreviations: add; additive, AMS: ammonium sulphate 

 
Concerning the seed yield per feddan data in Table 5 indicated that all weed control systems resulted in 

increase the seed yield per feddan and the highest seed yield was obtained with Bentazon (full rate) followed by 
reduced rate of Bentazon + AMS, Clethodim (3/4 rate)+ urea and hand hoeing treatment with insignificant 
differences between the four superior treatments. El-Deek et al. (2011) reported that the best peanut yield was 
achieved using Clethodim, followed by Fluazifop-P-Butyl treatment. Also, Elian (2011) found that adding one 
hand hoeing to Fluazifop-P-Butyl or to Clethodim recorded the highest seed yield. The increment in seed yield 
in weeded treatments may be attributed to the better availability of nutrients and better translocation of 
photosynthates from source to sink and may be due higher accumulation of photosynthates in the seeds (El 
Naim et al., 2011).  

Data in Fig.3 clearly indicated that oil yield did not increase with using the full rate of herbicide except with 
Bentazon, where the full rate without additive recorded higher yield than the reduced Bentazon rate with 
additive. While reduced rate of Clethodim mixed with urea increased the oil yield/fed by 22% over than that of 
the full rate. 

 

 
 
Fig. 3: Oil yield (kg/feddan) as affected by weed control treatments (UW: unweeded; HH: hand hoeing; AMS:  
            ammonium sulphate 

 
Weed completion caused significant reduction in oil yield amounted by 40.2% compared to hoeing 

treatment (Fig. 3). Similar finding was reported by El-Deek et al. (2011) and El Naim et al. (2011). Fayed et al. 
(1992a) reported that weed control treatments had no significant effect on oil, protein and carbohydrates % in 
peanut seeds, whereas oil yield was increased as a resultant of the increase in the seed yield. The highest oil 
yield was recorded with Bentazon (full rate) followed by Clethodim (0.75 rate) + urea, hoeing twice, Bentazon 
(0.75 rate) + AMS with insignificant differences between these superior treatments (Fig.3).   

 
Interaction: 

 
The interaction between sowing date and weed control treatments was only significant on plant weight and 

number and weight of pods/plant (Table 6). The results in Table 6 revealed that in unweeded plots and hoeing 
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treatments the plant weight and pod yield/plant was lowest at later sowing comparing with that sown early or 
mid sowing. These results are in agreement with Nepomuceno et al. (2007) who reported that the weed 
community and the peanut crop were influenced by sowing time, modifying their interference relations. They 
added that when the peanut crop sowed earlier was kept weed-free, throughout the crop cycle, green bean 
productivity was higher, 23.7% more than the peanut crop sowed a month later. 

The combination of med planting and controlling weeds with two hoeing or with a reduced rate of either 
Clethodim or Fluazifop-P-Butyl + AMS produced the largest biomass of peanut plant, while there was less 
difference between the weed control treatments at later sowing dates (Table 6). Generally the lowest number and 
weight of pods per plant were recorded in late sowing when the weeds uncontrolled. Wilcut et al. (1990) 
reported that Fluazifop-P-Butyl and Sethoxydim both reduced the fresh weight of P. texacum, but systems 
containing Fluazifop-P-Butyl provided greater yields (4190 kg/ha) than those containing Sethoxydim (4010 
kg/ha) when averaged across all rates of application. 
 
Table 6: Influence of interaction between sowing dates and weed control treatments on number and weight of pods/plant and plant weight  
              after harvest. (Average of the two seasons) 

Treatments SD1 SD2 SD3 SD1 SD2 SD3 SD1 SD2 SD3 
Herbicide Rate 

l/fed 
Additive Plant weight (g) No of pods/plant Pod  weight g plant-1 Subs  % 

Unweeded     141.3 154.3 132.7 25.7 27.7 21.0 28.3 38.8 27.3 
Hoeing    228.0 323.3 206.0 41.3 41.0 30.3 62.0 65.6 48.5 

Bentazon 
 

1.00 - - 206.7 316.7 172.3 39.3 37.3 35.7 70.7 59.7 50.0 
0.75 AMS  2.0 198.0 293.3 229.7 32.7 37.3 31.0 52.3 63.4 46.5 
0.75 Urea 1.0 239.0 224.3 214.3 29.3 33.3 31.0 49.8 43.3 43.4 
0.75 Oil  0.5 203.3 221.7 147.0 32.3 37.7 33.0 51.7 60.3 52.8 

Clethodim 

1.00 - - 204.7 263.3 235.0 35.3 35.0 33.0 60.0 52.5 49.5 
0.75 AMS  2.0 193.3 313.3 191.0 27.3 37.0 34.0 43.7 48.1 51.0 
0.75 Urea 1.0 204.0 278.3 187.7 45.0 34.0 30.0 72.0 54.4 48.0 
0.75 Oil  0.5 190.7 239.3 209.3 36.0 34.7 27.0 54.0 62.5 43.2 

Fluazifop-P-
Butyl 

1.00 - - 198.0 243.3 148.0 35.7 31.3 28.0 57.1 50.1 39.2 
0.75 AMS  2.0 387.0 308.3 160.0 38.3 32.7 27.0 68.9 52.3 43.2 
0.75 Urea 1.0 341.0 263.3 189.3 31.0 41.0 27.0 46.5 65.6 43.2 
0.75 Oil  0.5 224.0 263.3 169.7 32.0 33.0 26.0 54.4 49.5 36.4 

LSD 0.05   73.9 8.5 11.9 
Abbreviations: addi:additives; SD; sowing date; AMS: ammonium sulphate 
 
Chemical constituents: 
 
Sowing date: 

 
Data in Table (7) demonstrated that sowing date had significant effect on total carbohydrates, and oil 

percentages and insignificant effect on crude protein in peanut seeds. Early sowing recorded the lowest total 
carbohydrates and the highest oil percent, while the late sowing recorded the highest total carbohydrates and the 
lowest oil percent.  
 
Weed Control treatments: 

 
Total carbohydrates percent in peanut seeds was significantly reduced (10.7%) by weed competition 

compared to hoeing treatment (Table 6). Weed interference with peanut plants did not significant decrease the 
protein percent in the seeds and in some instances weed control resulted in decrease the protein percent. 
Application of hand hoeing and Bentazon (full rate) decreased the protein percent by 4.8 and 14.0%, 
respectively compared to unweeded check treatment. This result was coincided with Kadlag and Nagmote 
(2011) who reported that the protein and oil content in summer groundnut were increased in weedy check. 
Application of reduced Fluazifop-P-Butyl rate plus urea increased the carbohydrates and protein percent and 
decreased the oil percent than unweeded check and the full rate of the herbicide. An inverse relationship 
between seed protein and oil concentration is well documented in the literature (Ray et al., 2006). Opposite 
results were recorded with Ahmed et al. (2008) and Elian (2011). They reported that no significant effect on 
crude protein and oil content in peanut seed among all weed control treatments including unweeded treatment.  
Also, El-Deek et al. (2011) mentioned that seed oil content was not affected by the applied Fluazifop-P-Butyl, 
Clethodim and Bentazon treatments. 
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Table 7: Influence of sowing date, weed control treatments and their interaction on Carbohydrates, protein and oil content (%) of peanut 

seeds.  
Treatments SD 

1 
SD 
2 

SD 
3 Mean SD 

1 
SD 
2 

SD 
3 Mean SD 

1 
SD 
2 

SD 
3 Mean 

Herbicide Rate 
l/fed 

Additive 
 
Subs  % Total carbohydrates % Protein % Oil %  

Unweeded     17.5 16.2 16.5 16.7 24.3 22.0 22.2 22.8 52.1 48.6 49.7 50.1 
Hoeing    18.0 18.5 19.7 18.7 20.6 21.7 22.8 21.7 48.8 46.1 50.0 48.3 

Bentazon 
 

1.00 - - 16.7 16.0 19.9 17.5 21.3 22.7 22.7 22.2 48.9 48.0 48.2 48.4 
0.75 AMS 2.0 14.3 16.0 15.2 15.2 17.5 21.2 20.1 19.6 46.4 43.2 43.8 44.5 
0.75 Urea 1.0 14.8 14.7 16.8 15.4 18.5 22.8 20.6 20.6 49.7 48.3 48.6 48.9 
0.75 Oil 0.5 15.1 16.1 19.7 17.0 20.2 20.9 18.9 20.0 46.3 45.5 45.2 45.7 

Clethodim 

1.00 - - 15.9 17.7 17.2 16.9 22.2 22.7 22.2 22.4 46.4 46.4 47.7 46.8 
0.75 AMS 2.0 16.0 17.9 19.8 17.9 21.8 19.1 17.0 19.3 49.3 46.3 45.1 46.9 
0.75 Urea 1.0 14.8 14.2 16.4 15.1 22.2 21.6 23.3 22.4 49.9 48.9 46.3 48.4 
0.75 Oil 0.5 15.5 16.4 19.2 17.0 20.6 20.6 17.5 19.6 47.9 46.5 47.2 47.2 

Fluazifop-
P-Butyl 

1.00 - - 14.5 16.4 16.9 15.9 19.1 18.5 21.2 19.6 46.6 46.5 45.0 46.2 
0.75 AMS 2.0 15.6 15.7 17.2 16.2 22.5 20.6 20.1 21.1 49.4 49.0 49.8 49.4 
0.75 Urea 1.0 17.2 18.1 18.7 18.0 24.4 22.2 24.1 23.6 47.7 45.3 47.5 46.8 
0.75 Oil 0.5 15.8 17.0 18.3 17.0 21.1 23.8 20.6 21.8 46.8 47.9 45.2 46.6 

Mean  15.8 16.5 18.0  21.2 21.5 21.0  48.3 46.9 47.1  
LSD 0.05 for SD:0.9; WCT:1.8; Int.: NS SD:NS; WCT:0.6; Int.: NS SD:0.5; WCT=1.1; Int.: NS 

Abbreviations: addi: additives; SD; sowing date; AMS: ammonium sulphate, WCT: weed control treatments; Int.: interaction; fed: feddan 
 
Interaction: 

 
The interaction between sowing date and weed control treatments had insignificant effect on total 

carbohydrates, crude protein and oil percentages as well as on oil yield/feddan. Ahmed et al. (2008) indicated 
that no significant effect on crude protein and oil content in peanut seed among all treatments including 
unweeded treatment (weedy check).  

 
Conclusion: 

 
Our results suggest that application of Bentazon (full rate) followed by one hoeing at 7 WAS, or application 

of one hoeing at 3 WAS followed by Clethodim (0.75 rate) plus urea at 7 WAS, hoeing twice, or Bentazon (0.75 
rate) plus AM followed by one hoeing at 7 WAS treatments may produce the highest peanut oil yield. Further 
studies are needed to determine the most suitable herbicide rate  with natural additives that could be used to 
manage weeds in peanut crop. 
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