
Middle East Journal of Applied 
Sciences 
ISSN 2077-4613 

Volume : 05 | Issue : 02 | April.-June| 2015 
  Pages: 318-327  

 

Corresponding Author: H.F. Abouziena, Botany Department, National Research Centre, 33 EL Bohouth St., (former EL 
Tahrir St.,) Dokki, Giza, Egypt. Postal Code: 12622. 

                                          E-mail: hussein_abouziena@yahoo.com 
318 

Effect of the Combination between Fluazifop- Butyl and GA3 on Lupine Productivity 
and Narrow Leaf Weeds 
 

Abd El Wahed, M.S.A., M.A.T. El-Dabaa and H.F. Abouziena  
 
Botany Department, National Research Centre, 33 EL Bohouth St., (former EL Tahrir St., ) Dokki, Giza, Egypt. 
Postal Code: 12622. 

 
ABSTRACT 
 

Little studies have been published about the weed control in lupine crop under Egyptian conditions. 
Therefore, two field experiments were performed to evaluate the effect of graminicide fluazifop-p-butyl at 75 
and 100% of recommended rate (RR) with GA3 (50 and 100 ppm) tank-mixture treatments and hoeing 
treatments on lupine yield and associated narrow leaved weeds. The results indicated that the heaviest weed 
biomass was recorded at 9 and 15 weeks from sowing in the untreated check treatment was Poloypogon 
monspeliensis followed by Phalaris minor. Increasing the concentration of GA3 to 100 ppm in tank-mixture 
with fluazofop-butyl at 75%RR caused a significant decrease in the fresh weight of P. minor and A. fatua by 
54.1 and 43.1%, respectively, compared to the same treatment with 50 ppm at 15 WAS. At 15 weeks after 
sowing (WAS) Poa annua and Lolium temulentum control was insignificant increased by the synergistic effect 
of fluazifop with GA3. Application of fluazofop-butyl at 75 % of recommended rate plus 50 or 100 ppm of GA3 

was effective in suppressing the narrow-leaved weeds with insignificant differences with hoeing or fluazofop-
butyl at 100 % RR with or without GA3 addition. This finding mean that we could use the reduced rate (75% of 
recommended rate) to control the narrow leaved  weeds in lupine field at 6 weeks from sowing. Maximum seed 
yield per plant and per hectare were obtained by application of one hoeing at 3 WAS and controlling the grasses 
by tank-mixture of fluazifop-P-butyl (75% RR) + GA3 at 50ppm at 6 WAS. This superior treatment also 
produced the maximum number of branches/plant and the highest straw weight. 
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Introduction 
 

Lupine seeds are employed as a protein source for animal and human nutrition in various parts of the 
world, not only for their nutritional value (high in protein, lipids and dietary fiber), but also their adaptability to 
marginal soils and climates. Lupine belongs to the genus Lupinus in the Fabaceae family. Lupine seeds have 
high protein (30-45g kg-1) and oil (10-18 g kg-1) content in some species (Guemes-Vera et al., 2008 and Hassan 
et al., 2012) and are used by many Egyptians as food, soaked or salted and in some instances as medicine to 
cure some diseases, i.e. used by Bedwin in Sinai to cure dandruff (El-Dandily, 1996). These seeds exhibit some 
pharmacological actions as antifungal activity (Antoun and Taha, 1981), hypotensive effects (Medhinet al., 
1986) and mild hypoglycemic effect (Al-Zaid et al., 1991). The use of this crop as a source of food has been 
limited by the presence of toxic factors such as quinolizidine alkaloids (Qas), non nutritional compounds such as 
the oligosaccharides (OGS) stachyose, raffinose and verbascose, which are not digested in the human intestine, 
and are flatulence-causing agents (Guemes-Vera et al., 2008).  

In Egypt, the cultivated lupine area is about 1482 ha producing 2881 t with a productivity of 19, 
439 kg∙ha-1 (FAO, 2009). 

Plant growth regulators play important roles in the enhancement of the growth and productivity of the 
most economic crops. Plant growth regulators resulted in significant increases in pod number, shortening of 
offshoots and seed yields of yellow and narrow-leaved lupine plants at the correct rate and date (El-Saeid et al., 
2011).  

In addition growth regulators play an important role enhancement of the herbicides control efficacy 
(Tagour et al., 2010). Application of Harmony (hormones) + Topic herbicide gave the highest reduction of 
weeds and the highest grain yield of wheat (Tagour et al., 2010). Dickson et al. (1990) mentioned that addition 
of 200ppm GA into the leaf sheaths 2 days prior to spraying with fluazifop or glyphosate increased the efficacy 
of both herbicides at low N. Lupinus spp. are very poor weed competitors during early establishment, since 
canopy development is slow, resulting in weed seed germination and yield loss due to competition (Folgart, 
2009). 

Narrow leaved weeds considered the dominant weeds in the second stage of lupine growth and they 
account more than 60% of the total weeds especially after hoeing done. 
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Głowacka (2013) reported that the greatest diversity of weeds was found in the narrow-leafed lupine 
crop, compared to maize and oats.  He added that overall, 26 weed species were recorded in the lupine crop – 4 
perennials and 22 ephemerals. Only 5 of the 26 taxa were monocots, but their share in the total number of weeds 
was relatively large – 21.5–34.8%. Chemical weed control significantly decreased both the number and weight 
of weeds in comparison with the mechanical method (Głowacka, 2013). 

Because hoeing is high cost and it’s difficult to apply before and after lupine flowering when the 
grasses weeds are abundance, therefore chemical control is an excellent alternative method to manual weeding. 
Elkoca et al. (2005) reported that hand weeding which is labour-intensive and an expensive operation is 
impractical in the extensive production areas and, if delayed, the operation does not prevent the adverse effect of 
the weeds on crop yield. They added that the use of appropriate herbicides can eliminate weed competition and 
prevent yield losses in crop production. Dewitte et al. (2006) reported that their results indicated an interesting 
range of active matters which can be applied in pre-emergence, but weed control in post-emergence stays 
difficult. Fluazifop-p-butyl herbicide could be used as post emergence for narrow leaved control in faba bean 
(El-Metwally and Shalby, 2012), peanut (Abouziena et al., 2013) and other legume crops. Harwood (1991) 
reported that the most grasses are susceptible to fluazifop-P-butyl whereas broad-leaved plants and 
monocotyledonous species other than grasses are resistant. Chambers et al. (1995) found that annual ryegrass 
was controlled more than 98% by sethoxydim as well as fluazifop. 

Fluazifop-p-butyl used post-emergence to control grass weeds in broad-leaved crops have no effect on 
broad-leaved weed species (Ivany and McCully, 1994 and Luo & Matsumoto, 2002). Susceptibility differs 
between plant species allowing for some herbicides to target grasses with intercalary meristemic cellular growth 
patterns and not impact grasses which lack this growth form. In addition, grass specific herbicides do not affect 
broad leaf plants (Russell and Schultz, 2010). 

Magani et al. (2012) showed that the three rates of Fluazifop (0.15, 0.22 and 0.30 kilogram active 
ingredient per hectare) significantly controlled grasses in sesame without any crop injury. On the contrary, 
Folgart (2009) mentioned that Fluazifop-P-butyl is not registered for use in lupins, but for crops as soybean and 
nonbearing peanut.  

The aim of this investigation was to study the effect of Fluazifop-P-butyl and hoeing  with or without 
tank-mixture with Gibberellic acid (GA3) applied at 2 concentrations on narrow leaved weeds and on white 
lupine plants yield, and chemical composition, phenols and Indole contents in seeds.  

 
Materials and Methods 

Two field experiments were conducted at the Experimental Agricultural Station of National Research 
Center at Elnobaria, Elbeheira Governorate, Egypt to study the effectiveness of reduced fluazifop-p-butyl rate 
and GA3 as a weed control option in lupine field. 

Seeds of white lupine (Lupinus termis Forsik) cultivar Giza 1 were obtained from the Legume Research 
Section, Agriculture Research Center, Ministry of Agriculture, Egypt, and were planted in 1st week of 
November in the two winter seasons of 2011/2012 and 2012/2013. Trials were designed as randomized 
complete blocks with nine weed control treatments replicated three times.  

The plot area was 10.5 m2 (3.0 m width by 3.5 m length), containing five ridges spaced 60 cm apart. 
Lupine seeds were sown in constant spaced hills (30 cm apart) on the both sides of ridge. The irrigation system 
was sprinkler irrigation and the plants were irrigated when needed.  

The normal cultural practices for growing lupine in sandy soil were applied as recommended, except 
for the weed management treatment. After 6 WAS the fluazifop-p-butyl herbicide at the two rates (100 and 75% 
of the recommended rate) with or without tank-mixture of GA3 at 50 or 100ppm was sprayed with knapsack at 
200 liter of water. 

The recommended rate of Fluazifop-p-butyl (Fusalide Max E.C. 12.5 %) herbicide is 446.25 g ha-1 for 
broadleaved crops (peanut, faba bean, etc.) (Pest Control Recommendation, Ministry of Agriculture, Egypt, 
2014). 

  
Treatments: 
 

1- Nonweeded check (weeds were allowed to grow);  

2- One hoeing at 3 WAS of lupine plus fluazifop-p-butyl at 100% of recommended rate (RR) at 6 WAS of 

lupine;  

3- One hoeing at 3 WAS of lupine + fluazifop-p-butyl applied at 100%RR tank-mix with GA3 at 50ppm  

at 6 WAS of lupine; 

4- One hoeing at 3 WAS of lupine + fluazifop-p-butyl applied at 100%RR tank-mix with GA3 at 100ppm 

at 6 WAS of lupine; 
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5- One hoeing at 3 WAS of lupine + fluazifop-p-butyl applied at 75%RR at 6 WAS of lupine; 

6- One hoeing at 3 WAS of lupine + fluazifop-p-butyl applied at 75%RR tank-mix with GA3 50ppm at 6 

WAS of lupine; 

7- One hoeing at 3 WAS of lupine + fluazifop-p-butyl applied at 75%RR tank-mix with GA3 100ppm at 6 

WAS of lupine; 

8- Hand hoeing two times at 3 and 6 wk after sowing (WAS) of lupine + GA3 50ppm at 6 WAS of lupine; 

9- Hand hoeing two times at 3 and 6 wk after sowing (WAS) of lupine + GA3 100ppm at 6 WAS of 

lupine; 

Data Recorded: 
At harvest, plant height, number of branches/plant, number of pods  and seeds/plant, and straw, pods 

and seed yield/plant, seed index (100 seed weight), shelling (%) [(seed weight per pod/pod weight) x100], crop 
index (seed yield/straw yield), and harvest index (seed yield/biological yield) and seed yield per hectare were 
estimated.  Seed yield per hectare was determined by harvesting the whole plot area. 

Data on narrow leaved weed species in each plot were collected at 9 and 15 weeks after lupine sowing 
(WAS). Two quadrates (0.25 m2) were randomly placed in each plot and weeds were cut from ground level 
totally of 0.5 m2 area. Weeds were identified to species and the weed dry weight (at 70°C) for each species and 
the total dry weight of weeds (g m-2) were determined. The weed control efficiency (WCE) was calculated using 
the following formula, as reported by Tawaha et al. (2002): 

WCE ((Dry matter of weeds in unweeded plot - Dry matter of weeds in treatment) /Dry matter of 
weeds in unweeded plot) x 100. 

 
Chemical analysis: 

At harvest, lupine seeds were dried in oven at 70ºC and then finally ground for determination total 
indoles (Glickmann and Dessaux, 1995), total phenols (Danial and George, 1972), soluble, non-soluble and total 
carbohydrate, phenol sulphuric acid method was used according to Dubois et al. (1956). Nitrogen, element was 
determined according to the method described by Cottenie et al. (1982). Total protein was calculated using a 
conversion factor of 6.25. Oil content in the yielded seeds was determined as described by the methods 
mentioned in the A.O.C.S. (1981) using petroleum ether (40- 60°) in Soxhlet apparatus.  

 
Statistical analysis:  

A completely Randomized Design was used..  The obtained results were subjected to statistical 
analysis of variance according to the method described by Snedecor and Cochran (1980) and the combined 
analysis of the two seasons was calculated according to the method of Steel and Torrie (1980). For comparison 
between means, L.S.D. test at 5% level was used. 
 

Results and Discussion 

 
Effect of treatments on fresh and dry weight of grasses weeds 

The narrow leaved weeds were found in the experimental field in both seasons were lesser canary grass 
(Phalaris minor Retz.), wild oat (Avena fatua L.), annual beard grass (Poloypogon monspeliensis, (L.) Desf.), 
annual meadow grass (Poa annua L.), and Italian Ryegrass (Lolium temulentum Lam.). All these narrow leaved 
weeds are related to Poaceae family.  Fresh and dry weight of grass weed species as well as total weeds were 
significantly decreased by the weed control treatments, compared to unweeded treatment as shown in Table 1 
and Fig.1. The heaviest weed biomass was recorded at 9 and 15 weeks from sowing in the untreated check 
treatment was Poloypogon monspeliensis followed by Phalaris minor. Its worthy to mention that all broad 
leaved weeds were removed by the first hoeing applied at 3 WAS or by hand after that, and the rest broad leaved 
were excluded from the data in the Table (1) and Fig (1). 

Application of fluazofop-butyl at 75 % of recommended rate plus 50 or 100 ppm GA3 was effective in 
suppressing the narrow-leaved weeds with insignificant differences with the hoeing or of fluazofop-butyl at 100 
% with or without GA3 addition. This finding mean that we could use the reduced rate (75% of recommended 
rate) to control the grasses weeds in lupine crop at 6 weeks from sowing. Folgart (2009) showed good control 
(>90%) of Lolium multiflorum and Poa annua was achieved by fluazifop post .  He added that the mechanical 
weed control measures, hoeing, provided more than 80% control of Poa annua, shepherd’s purse and crimson 
clover (Trifolium incarnatum L.). 

Insignificant differences were noticed among the 6 fluazifop-p-butyl herbicide treatments i.e. between 
the two herbicide rates as well as between with or without addition of GA3 at 50 or 100ppm on the narrow 
leaved weed control at 9 and 15 WAS (Table 1 and Fig.1). These results were true at 9 and 15 weeks from 
lupine sowing. . This finding means that we could use the reduced rate (75% of recommended rate) to control 
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the grasses weeds in lupine fields at 6 WAS. These results suggest its practical benefit to decrease the herbicide 
rate for reducing overall weed biomass with an approximate 88.8% grasses control with fluazofop-butyl at 75% 
tankmixture with GA3 at 100ppm. Ahmed et al. (2008) indicated that application of fluazifop herbicide at the 
half and full recommended rate gave 37.5 and 47.4% reduction in dry weight of weed infested peanut. 

The efficacy control of Fluazifop-p-butyl herbicide on grasses may be due to that this herbicide inhibit 
the synthesis of enzymes required for lipid synthesis. It inhibits acetyl CoA carboxylase, the enzyme responsible 
for catalysing an early step in fatty acid synthesis (Ma et al., 2004 and Elkoca et al., 2005).  
Concerning the role of GA3 addition on weed growth, the data in Table 1 and Fig. 1 indicated that GA3, either 
tank-mix with fluazofop-butyl or spraying alone on the hoeing treatments, had insignificant effect on the fresh 
and dry weight of grasses species as well as the total weeds. This result was true at 9 and 15 WAS. 
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. Sterrett et al.,  (1983) mentioned that the effectiveness of a 
higher glyphosate dosage (1680 g/ha) was not significantly increased by GA3 pretreatment  

Increasing the concentration of GA3 to 100 ppm in tankmixture with fluazofop-butyl at 75%RR caused 
a significant decrease in the fresh weight of P. minor and A. fatua by 54.1 and 43.1%, respectively, compared to 
the same treatment with 50 ppm at 15 WAS as shown in Table (1).   

 
Table 1: Effect of combination treatments between hoeing and fluzaifop-butyle with GA3 on weed growth (g m-2). Combined analysis of the two seasons.   

Treatments Fresh weight of weeds (g m-2) Dry weight of weeds (g m-2) 
Hoeing  Fp GA3 Phalaris 

minor 
Avena 
fatua 

Poloypogon 
monspeliensis 

Poa 
annua 

Lolium 
multiflorum 

Total 
Phalaris 

minor 
Avena 
fatua 

Poloypogon 
monspeliensis 

Poa 
annua 

Lolium 
multiflorum 

WCE 
% Rate% ppm 

 After  9 weeks from sowing 
Unweeded - - 260.0 199.4 239.6 297.8 245.2 1242.0 56.6 35.0 73.0 56.2 42.6 00.0 

Hoeing  100 - 96.9 79.8 96.9 72.3 77.8 423.5 21.3 12.3 25.6 14.9 15.3 66.1 
Hoeing  100 50 105.6 72.4 99.8 69.9 96.2 443.8 23.1 12.3 30.3 15.7 16.9 62.7 
Hoeing  100 100 99.9 69.9 95.8 73.5 99.5 438.6 21.9 11.9 29.1 15.0 16.9 64.0 
Hoeing  75 - 95.9 73.5 94.4 69.0 87.4 420.2 21.0 12.5 30.2 15.6 16.1 63.9 
Hoeing  75 50 94.4 69.0 92.3 79.7 85.3 420.7 20.7 11.7 26.5 12.5 16.9 66.5 
Hoeing  75 100 92.2 85.2 91.1 73.8 94.7 437.0 20.3 14.4 25.9 11.6 15.3 66.9 
Hoeing  Hoeing 50 91.2 73.8 84.5 76.8 89.1 415.4 20.0 12.6 28.6 15.5 16.7 64.6 
Hoeing  Hoeing 100 84.5 76.9 89.2 81.6 84.8 417.0 18.6 13.1 27.0 15.4 14.9 66.2 
LSD 0.05 25.5 13.1 24.0 25.6 19.7 87.4 6.8 5.5 7.7 4.9 4.3 6.1 
 After  15 weeks from sowing 

Unweeded - - 567.4 451 527.8 450.6 501.6 2498.4 124.6 76.0 171.6 94.0 89.0 00.0 
Hoeing  100 - 102.3 81.4 50.7 63.3 63.2 360.9 22.4 13.7 15.2 12.0 11.1 86.6 
Hoeing  100 50 99.0 65.8 56.8 41.4 52.0 314.0 21.6 11.2 17.2 7.8 9.2 87.9 
Hoeing  100 100 96.5 57.4 53.4 47.3 63.6 318.2 21.2 9.6 16.2 9.0 11.2 87.9 
Hoeing  75 - 130.9 101.2 81.2 69.0 73.2 455.5 28.7 17.1 24.5 12.5 12.8 82.8 
Hoeing  75 50 127.0 89.7 53.0 29.0 41.0 339.7 28.0 15.2 16.0 5.5 7.3 87.0 
Hoeing  75 100 58.3 57.6 84.8 45.5 57.4 303.6 12.6 11.5 19.6 8.6 10.1 88.8 
Hoeing  Hoeing 50 80.8 57.0 72.0 64.3 72.8 346.9 17.7 9.6 21.8 12.0 12.6 86.7 
Hoeing  Hoeing 100 78.7 53.4 75.3 65.6 68.6 341.6 17.3 9.0 22.7 12.4 12.2 86.7 
LSD 0.05 40.2 25.7 22.2 15.7 14.1 258.3 9.1 11.1 18.7 6.0 11.3 4.9 

Fp: fluazifop-P-butyl; WCE:  weed control efficiency 

Abouziena et al. (2011) reported that there is synergistic effect between the growth regulator GA3 
and the Bentazon and Fluroxypyr herbicides, where the grain yield/hectare was increased by 20.1 and 
12.3% compared to each herbicide applied alone, respectively. They added that there was antagonistic 
effect between tankmixture of GA3 and Florasulam+ Flumetsulam on wheat grain yield where addition 

GA3 to the herbicide resulted in a reduction in the grain yield by 21.6% relative to the herbicide alone. 
Data in Table 1 showed that the dry weight reduction of P. monspeliensis recorded at 9 and 15 WAS due to 
herbicide or hoeing treatments did not significantly affected by addition of GA3. Poa annua and L. temulentum 
control at 15 WAS were insignificant increased by the synergistic effect of GA3 with fluazifop. 

Application of the second hoeing gave 86.1, 88.2 and 88.4 control of P. minor and A. fatua and total 
fresh weeds at 15 WAS, respectively compared to unweeded treatment, and in most cases gave similar effect to 
fluazifop application (Table 1). Folgart (2009) mentioned that L. multiflorum and P. annua were controlled to 
more than 98% by fluazifop and the mechanical weed control measures, hoeing, provided more than 80% 
control of P. annua. 

Insignificant differences were noticed among the weed control management with or without addition of 
GA3 tank mixture with fluazofop-butyl; however increased GA3 in tankmixture from 50 to 100ppm caused a 
more reduction of weed biomass, particularly with fluazofop-butyl at 75% and two hoeing treatments (Table 1). 
Similar results were reported in peanut by Ahmed et al. (2008), on mechanical control in lupine by Folgart 
(2009) and Soliman et al. (2014) in cotton. Głowacka (2013) showed that chemical weed control in Lupinus 
angustifolius reduced the weeds number by 37.2% and their biomass by 52.7% compared to the mechanical 
treatment. Harwood (1991) reported that the most grasses are susceptible to fluazifop-P-butyl without harm to 
broadleaf crops. 
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Fig. 1: effect of weed management option on the total dry weight of grasses at 9 and 15 weeks from lupine 
sowing (Combined analysis of the two seasons).  

Treatment (Tr.) 1) 1 hoeing + fluazifop-p-butyl (Fp) at 100% of recommended rate (RR); Tr.2) One hoeing + 
Fp at 100%RR with GA3 at 50ppm; Tr.3) 1hoeing + Fp at 100%RR with GA3 at 100ppm, Tr. 4) 1hoeing + Fp 
applied at 75%RR ; Tr.5) 1 hoeing + Fp at 75%RR with GA3 at 50ppm; Tr. 6) 1 hoeing + Fp with GA3 at 
100ppm; Tr.7) 2 hand hoeing + GA3 at 50ppm at 6 WAS  and 8) 2 hand hoeing + GA3 at 100ppm at 6 WAS. 
 

Addition of GA3 at 50 or 100 ppm tank mixture with 75 or 100% recommended rate of fluazofop-butyl 
or to hoeing (twice) treatments gave no clear advantages over single applications (Fig.1 and Table 1). 
Application of two hoeing caused a significant decrement of narrow leaf weeds by 66 and 86% at 9 and 15 
WAS, respectively, compared to un- weeded check treatment without insignificant differences between 
GA3addition at 50 or 100ppm (Table 1 and Fig.1). Ahmed et al. (2008) noticed that mechanical weed free in 
peanut fields caused a clear reduction percentage in dry weight of weeds ranged between 91.5 to 99.8%. 
Chambers at al. (1995) found that annual ryegrass was controlled more than 98% by fluazifop. 

 
Effect of treatments on lupine yield and its related 

Allowing weeds to grow with lupine plants caused a significant reduction in all characters studied of 
lupine plants (Table 2). Plant height, number of branches, pods and seeds per plant were significantly decreased 
by weed competition by 40.1, 28.0, 53.6 and 68.2%, respectively, compared to hoeing treatments (twice) + 
GA350 ppm treatment.  

Controlling weeds with two hoeing at 3 and 6 WAS and sprayed with GA3 at 100ppm at 6 weeks after 
sowing produced the tallest plants, highest value of number and weight of pods/plant than the other treatments. 
While the highest pod weight and crop index values were obtained with mechanical weeding (two times) and 
spraying lupine plants by GA3 at 100ppm.  

Maximum seed yield per plant (Table 2) and per hectare (Fig.2) were obtained by application of one 
hoeing at 3 WAS and controlling the grasses by tankmixture of fluazifop-P-butyl (75% RR) + GA3 50 ppm at 6 
weeks after sowing. This superior treatment also produced the maximum number of branches/plant and the 
highest straw weight. The superior of the previous treatment on seed yield may be attributed to the highest grass 
control efficacy compared to the other weed control as shown in Table 1 and Fig. 1. El-Metwally and Shalaby 
(2007) found that faba bean seed yield was increased due to fluazifop-P-butyl application and the increment was 
decreased with the increase of herbicide rate from595.3 to 892.9 g a.i/ha. 

Application of fluazifop-P-butyl at 100% with or without addition of GA3 caused a significant decrease 
in most yield criteria compared to the herbicide at 75% with or without addition of GA3.  This reduction may be 
attributed to the harm effect of fluazifop-P-butyl at 100% on lupine plants. The safe application of fluazifop-P-
butyl at 75% may be because it was applied at rates below those causing agro-economic crop injuries and losses 
as well as the fact that lupine itself is tolerant to Fluazifop (Harwood, 1991 and Folgart, 2009). POST 
applications of 0.28 kg ai ha-1 of fluazifop did not injure the sweet white lupine (Penner et al., 1993). The 
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effectiveness of herbicides on weeds and the amount of damage they may cause to lupine crops depends on a 
wide range of factors such as crop and weed growth stage, soil type, location, lupine variety and weather 
conditions at the time of herbicide application (McLarty and Harries, 2009).  

 

Table 2: Effect of combination treatments between hoeing and fluzaifop-butyle with GA3 on growth and yield of lupine plant. Combined analysis of the two 
seasons. 

Treatments 
Plant 

height 

cm 

No. plant-1 Weight (g plant-1) 

Shelling 

% 

100 -seed 

weight  

( g-1) 

Crop 

index 

Harvest 

index 
Hoeing  

Fluazifop - butyl 

 
GA3 

Branches Pods  Seeds  Pods Straw Seeds 

Rate  ppm 

Unweeded - - 48.8 6.7 7.1 14.3 17.6 39.3 11.1 63.1 77.6 0.28 0.20 

Hoeing  100% - 57.0 7.7 12.0 32.7 44.2 50.0 27.0 61.1 82.6 0.54 0.29 

Hoeing  100% 50 69.5 10.2 10.1 25.4 31.7 47.6 21.3 67.2 84.0 0.45 0.27 

Hoeing  100% 100 69.0 8.8 10.2 24.8 29.7 43.5 21.9 73.7 88.4 0.50 0.30 

Hoeing  75% - 75.5 8.3 10.8 34.4 42.7 61.7 30.1 70.5 87.4 0.49 0.29 

Hoeing  75% 50 79.5 7.8 11.3 47.1 53.7 70.5 36.5 68.0 77.6 0.52 0.29 

Hoeing  75% 100 75.8 10.3 10.1 46.7 54.6 75.3 39.4 72.2 84.4 0.52 0.30 

Hoeing  Hoeing 50 80.7 8.7 12.8 36.5 46.9 61.5 32.5 69.3 89.0 0.53 0.30 

Hoeing  Hoeing 100 81.5 9.3 15.3 45.0 57.4 68.2 38.1 66.4 84.6 0.56 0.30 

LSD 5%  7.8 1.7 1.4   2.1  4.2     3.2    3.5   6.9   3.2  0.10 0.08 

 

 
Fig. 2: Effect of weed management option on seed yield (kg/acre). Combined analysis of the two seasons.  
Treatment (Tr.) 1) 1 hoeing + fluazifop-p-butyl (Fp) at 100% of recommended rate (RR); Tr.2) One hoeing + 
Fp at 100%RR with GA3 at 50ppm; Tr.3) 1hoeing + Fp at 100%RR with GA3 100ppm, Tr. 4) 1hoeing + Fp 
applied at 75%RR ; Tr.5) 1 hoeing + Fp at 75%RR with GA3 50ppm; Tr. 6) 1 hoeing + Fp with GA3 100ppm; 
Tr.7) 2 hand hoeing + GA3 50ppm at 6 WAS  and 8) 2 hand hoeing + GA3 100ppm at 6 WAS. 

 

Ahmed et al. (2008) found that the highest increasing percentage in the dry weight of peanut plant was 

resulted from half rate of fluazifop-p-butyl as post-emergence treatment 75 days after sowing. However, 

Harwood (1991) reported that the most grasses are susceptible to fluazifop-P-butyl without harm to broadleaf 

crops. Also, Wiedenhoeft and Ciha (1987) reported that fluazifop applied at 0.3 kg a.i. ha-1 POST did not reduce 

the shoot dry weight of white lupine. Herbicide injury on white lupine was 1%. Folgart (2009) reported that 

summing up, it can be stated that the fluazifop treatment offered good weed control without causing 
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inacceptable crop injury and yield loss to white lupine. Payne et al. (2004) and Folgart (2009) reported that the 

maximum white lupin yield per hectare was obtained in plots treated fluazifop. 

Regarding to the effect of GA3 addition to fluazifop tank-mixture on the lupine yield criteria, the results 

in Table (3) and Fig. (2) indicated that there are synergistic effects between GA3 and fluazifop on most criteria 

studied, where number of seeds/plant was significantly increased by 36.9 % when GA3  at 50 ppm tank-mixed 

with fluazifop at 75%RR. While the seed yield per hectare was significantly increased by 30.9% with the same 

treatment compared to fluazifop at 75% RR without addition of GA3 (Table 2 and Fig. 2). Application of 

gibberellin in faba bean resulted in a greater number of pods per plant (Bellucci et al., 1982). 

Weed competition to lupine plants caused a significant decrement of lupine seed yield by 71.8 % 

(Table 1). The reduction in grain yield due to weeds may be attributed to several factors, e.g., competition 

between lupine and weeds for water and nutrients, especially under sandy soil and allelopathic effects of weeds. 

Hussein (1996) reported that controlling weeds in maize field could save 75, 11 and 54 kg/ha of N, P and K and 

90, 1029 and 99 g/ha of Zn, Fe and Mn, respectively. Also, the competition for water is often considered the 

most important source of weed–crop competition (Abouziena et al., 2014).  

The highest seed yield per hectare was obtained with fluazifop (75% RR) +100ppm GA3 (3.94 t/ha) 

followed by insignificant differences with that of the same treatment with 50 ppm (3.65 t/ha) and two hoeing 

plus 50 ppm GA3 (3.81 t/ha) as shown in Fig. (2).  

Prusiński and Borowska (2001) reported that gibberellin decreased the number of pods and seeds per 

plant and enhanced the number of seeds per pod. They added that a significant increase in the 1000 seed weight 

due to high dose of gibberellin, as compared with the control. Seed yields significantly higher than the control 

were obtained due to application of high doses of gibberellins.  They added that no such clear-cut effect of 

increasing doses of the gibberellin substance applied on yellow lupine seed yield components defined for 

branches was recorded.. They also added  that  no or unfavourable effect of gibberellin and its mixtures on 

yellow lupine seed yield, except for the weight of 1000 seeds and the number pods and seeds developed on 

branches. 

 

Effect of treatments on phenols, indols and  chemical composition of lupine seeds 
Data in Table 3 showed that the unweeded check had the lowest values of soluble and total 

carbohydrate and total protein percentages, compared to the weed control treatments. This effect may due to low 
competition of weeds on the defiend factors to the growth. El- Metwally and Shalby (2005) found that 
application of 2 hand hoeing plus fluazifop-p-butyl (2-3L/Fed.) in faba bean increased the total protein percent 
compared to unweeded treatment. Whereas, Ahmed et al. (2008) found that there were no significant effect on 
the crude protein and oil content in peanut seeds between fluazifop-p-butyl and hoeing treatments and unweeded 
treatment.   
 
Table 3: Effect of combination treatments between hoeing and fluzaifop-butyle with GA3 on some chemical constituents of lupine plant. 

Combined analysis of the two seasons. 
Treatments  Phenols 

(mg g-1) 

Indols 

(mg g-1) 

Carbohydrate (mg g-1) Oil 

(%) 

Protein 

 % 
 fluazifop GA3 Soluble Non-

soluble  

Total 

rate ppm 

Unweeded - - 12.8 11.2 10.4 28.3 38.7 15.1 29.7 

Hoeing  100% - 14.9 8.7 11.8 27.4 39.2 13.5 36.8 

Hoeing  100% 50 12.6 9.0 10.8 34.2 45.0 14.3 36.0 

Hoeing  100% 100 12.6 8.9 12.5 28.0 40.5 14.8 36.5 

Hoeing  75% - 14.2 9.0 11.6 33.5 45.1 14.0 38.0 

Hoeing  75% 50 13.7 8.0 12.5 32.9 43.4 13.5 40.7 

Hoeing  75% 100 13.6 8.9 11.3 30.5 41.8 13.8 35.1 

Hoeing  Hoeing  50 13.7 9.7 11.2 28.8 40.0 13.2 39.1 

Hoeing  Hoeing  100 12.4 8.9 10.5 29.4 39.9 14.6 32.1 

LSD 5%  NS NS NS 2.6 2.7 NS 2.9 

Unweeded check recorded the highest value of total indoles and oil percentages, while the 
complementary treatment between hoeing and fluazifop-p-butyl recorded the highest values of total 
carbohydrate and total protein percentages (Table 3). These results appeared that fluazifop-p-butyl caused a 
harmful effect on biosynthesis of oil and indoles content of lupine seed. 

Total indoles as well as total phenols in lupine seeds were insignificant affected by all treatments, 
either with herbicide alone or by using GA3 (Table 3). However application of fluazifop-p-butyl at 75 or 100% 
of recommended dose caused an increase of the total phenols compared to the other treatments. On the other 
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hand, unweeded treatment recorded the maximum value of the total indoles with insignificant difference with 
the other treatments (Table 3). Total carbohydrate was decreased with the increase of GA3 concentration. This 
result was true either with the application of fluazifop-p-butyl at two levels or with hoeing treatment. The same 
trend, mostly, was noticed with the total protein percent (Table 3). Abd El-Monem et al. (2009) reported that the 
contents of soluble carbohydrates in lupine seeds were markedly increased in response to the treatment with 
GA3. Also, they found that, in both broad bean and lupin plants, treatment with GA3 resulted in, mostly, highly 
significant increases in protein contents in shoots, roots and also in the seed yield. 

 
Conclusion 

In conclusion, the above results showed that the complementary effect between hoeing and fluazifop-
p-butyl at 75% tank mixture with 100ppm GA3 applications considerably increased lupine yields compared 
with the unweeded control.  However, using the recommended rate of the same herbicide under this condition 
plus GA3 gave no significant yield increases but caused a significant reduction in the seed yield compared with 
the reduced rate, however it increased the seed yield per hectare compared to the unweeded treatment. As a 
result of these findings, it was concluded that one hoeing at 3 WAS plus fluazifop-p-butyl at 75% 
recommended rate alone or tank mixture with 100ppm GA3 applied at 6 WAS which considerably increased 
seed yield compared with the unweeded control and had no harm effect, were effective for grasses control in 
lupine. Furthermore, hand hoeing twice may equally be effective in controlling weeds subject to economical 
availability of labour. 
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