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Abstract: An experiment was conducted at the Sugarcane Research 
Center, Guneid, during 2004/05 and 2005/06 seasons to evaluate the 
efficacy of some foliar herbicides on the growth of purple nutsedge 
(Cyperus rotundus L.) and to assess the effect of the treatments on the 
production and viability of tubers. The products tested were Krismat 75 
WG (Trifloxysulfuron-sodium+ametryn) at three rates (1.79, 2.38 and 
2.98 kg product ha-1) and Envoke 75 WG (Trifloxysulfuron-sodium) at 
three rates (0.025, 0.030 and 0.035 kg product ha-1). Ametryn (Gesapax 
50 FW) + Atrazine (Gesaprim 50 FW) were used at the recommended 
rates (3.81 L + 3.81 L product/ha), as a control. The results showed that 
statistically significant control of purple nut-edge was attained by all 
chemical treatments compared with the untreated check. Envoke 75 WG 
at 0.035 kg product/ha and the standard mixture of Gesapax + Gesaprim 
at its recommended rate significantly (P=0.05) reduced the number of 
purple nut-sedge compared with the untreated check. Gesapax + 
Gesaprim gave the lowest number of green leaves per plant. Envoke 75 
WG and Krismat 75 WG showed consistent reductions in tuber 
production and sprouting. Therefore, their successive application may 
lead to persistence and continuous reduction in the population density of 
purple nut-sedge in the fields of sugarcane. 
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INTRODUCTION 
 

Purple nut-sedge (Cyperus rotundus L.) causes severe losses in sugarcane 
yields and sugar content in many countries (Holm et al. 1977; Arevalo 
and Bacchi 1980; Durigan et al. 2005). It is also classified as one of the 
world’s worst, most troublesome and persistent weeds in rotational and 
perennial crops and in grasslands. The outstanding characteristic of the 
purple nut-sedge is its prolific production of underground tubers that can 
remain dormant and carry the plant through the most extreme conditions 
of heat, drought, flooding or lack of aeration (Holm et al. 1977). Wilson 
(1955) found that over 95% of the tubers lie in the top 30 cm of soil. 
Misra (1970) and Holm et al. (1977) concluded that the separation of 
tubers from a chain removes apical dominance, and this has important 
implications on tillage operations that tear the plant apart so that single 
tubers are distributed through the plough layer. Shading of this weed 
without crop interference greatly reduces the number and size of tubers 
produced (Wills 1975; Jordan-Molero and Stoller 1978; Patterson 1982). 
  

Purple nut-sedge strongly competes with sugarcane and other crops 
particularly in the early stages of growth, but at late stages crop canopy 
suppresses the development of aerial parts (Anon. 2003). Increase in 
density (shoot m-1) of purple nut-sedge was reported to reduce yield of 
sugarcane in Brazil (Durigan et al. 2005). It was suggested that yield 
reduction is largely due to competition for moisture at stooling time so 
that only fewer canes are produced. 
 

The tubers make the weed difficult to control, and systemic herbicides 
may give effective control. Kranz et al. (1977) found that many 
herbicides were effective in killing the aerial parts of C. rotundus but had 
only limited success on the subterranean parts. This may be attributed to 
rapid regeneration, since the tubers contain large amounts of 
carbohydrates for resumption of growth of the above ground parts (Elias 
1983). Wills and Briscoe (1970) speculated that herbicides applied to the 
leaf surface must enter through the waxy upper surface, the stomata or 
thinly cutinized cells of the lower surface. Also, Ubatsch (2000) indicated 
that to be effective, the herbicide must be translocated throughout the 
rhizome and tuber network of the plant. Krismat was reported to be  
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effective in controlling the purple nut-sedge (Soares 1999; Maurer 2001). 
Durigan et al. (2004) in Brazil reported that Trifloxysulfuron–sodium + 
ametryn (1.0 and 1.5 kg ha-1) reduces the percentage of viable tubers by 
50%. Griffin (2004) indicated that Envoke suppresses the growth of 
purple nut-sedge. 
 

The objective of this study was to evaluate the efficacy of two new 
products, Krismat 75 WG (Trifloxysulfuron-sodium+ametryne) and 
Envoke 75 WG (Trifloxysulfuron-sodium), and the standard sugarcane 
herbicide (Gesapax + Gesaprim) for the control of purple nut-sedge and to 
assess the effect of the treatments used on the number and viability of 
tubers.  

 

MATERIALS AND METHODS 
 

A field experiment was conducted in September and January of 2004/05 
and 2005/06 seasons at the Sugarcane Research Center, Guneid (Lat. 
15oN, long. 33oE). The soil is heavy clay and alkaline in reaction with a 
pH of 8.5 and low in nitrogen, available P and organic matter. The climate 
is tropical to semi-arid with low relative humidity. The experiment was 
conducted to evaluate the efficacy of two new foliar herbicide for the 
control of purple nut-sedge (C. rotundus) in sugarcane. 
  

The experimental area was a fallow for the previous two years and was 
prepared according to the standard methods adopted for the commercial 
sugarcane production. It was deep ploughed to a depth of 50 cm. A 
second deep ploughing (30 cm) was applied a month later and then disc-
harrowed, leveled and ridged at 1.5 m spacing. The plot size was 4 
furrows of 10 m length.  
 

The treatments were arranged in a randomized complete block design 
with three replicates. Three-eyed cane setts, taken from a ten month old 
field grown cane, variety Co 6806, were planted over-lapped in the 
furrows; 160 setts were planted in each plot. Tubers of purple nut-sedge 
(C. rotundus) were collected from an infested sugarcane commercial field  
at Guneid and planted in the furrows around the cane setts at a rate of 10 
tubers m-1 (i.e. 400 tubers plot-1). Dursban 48EC was applied at the rate of 
3.0 L ha-1 for termite control. The setts and tubers were lightly covered  
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with soil and irrigated immediately. Subsequent irrigations were applied 
at ten day intervals or were adjusted as required.  
The treatments were as follows: 
 

1. Un-weeded (check) 

2. Hand-weeded (check) 

3. Gesapax+Gesaprim (control)  3.81 L + 3.81 L ha-1        Gx + Gm 

4. Krismat 75 WG, 1.79 kg ha-1 + Agral 90, 0.25% v/v      Kr 1.79 

5. Krismat 75 WG, 2.38 kg ha-1  + Agral 90, 0.25% v/v     Kr 2.38 

6. Krismat 75 WG, 2.98 kg ha-1 + Agral 90, 0.25% v/v      Kr 2.98 

7. Envoke 75 WG, 0.025 kg ha-1 + Agral 90, 0.25% v/v     Envoke 0.025 

8. Envoke 75 WG, 0.030 kg ha-1  + Agral 90, 0.25% v/v    Envoke 0.030 

9. Envoke 75 WG, 0.035 kg ha-1 + Agral 90, 0.25% v/v     Envoke 0.035 

 

A knapsack sprayer with a capacity of 16 litres was used for the 
herbicides application. All herbicide treatments were applied 5 weeks 
after the first irrigation in season 2004/05 and 8 weeks after the first 
irrigation in season 2005/06, when sugarcane seedlings and weeds were 
60-70 cm and 15-20 cm, respectively. Both the un-weeded and herbicide 
treated plots received two hand-weedings per month at two-week 
intervals until full cane canopy was reached; in these plots, all weed 
species except purple nut-sedge were removed. In the hand-weeded plots 
(check), all weeds including purple nut-sedge were weeded till full cane 
canopy, and in the un-weeded control unrestricted weed growth was 
maintained till harvest at cane age of 14 months. Urea fertilizer was 
applied at        a rate of 476 kg ha -1 as practiced. 
 

Data collection 

Plant height was measured from the soil level to the tip of the longest leaf 
(cm), taking an average of four plants/ plot at 2, 6 and 8 weeks after 
herbicides application for both seasons (2004/05 and 2005/06). The 
number of purple nut-sedge plants/m2 was determined from the average of  
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four readings/ plot using a 1 m2 quadrate. The number of green leaves per 
plant was determined by taking the average number of green leaves from 
four plants per plot. 
 

Tuber production and viability assessment: After cane harvesting, two 
soil samples were taken from two pits measuring 25 cm diameter x 30 cm 
depth, dug in the two middle rows. The soil samples were sieved to 
extract the tubers which were then counted, washed and dried under 
partial shade. The tubers were sown in sand in plastic pots and irrigated as 
required for 30 days. Thereafter, sprouting tubers were counted and their 
percentage was calculated. 
 

RESULTS AND DISCUSSION 
 

Effects of treatments on plant height: The effect of weed control 
methods on the height of purple nut-sedge during the two seasons is 
shown in Table 1. The highest weed suppression in the first season 
(2004/05) was exhibited by Krismat 2.38 kg at 6 weeks after application 
(WAA); and the least effect on the weed height was shown by Gesapax + 
Gesaprim at 2 WAA. In the second season (2005/06), the effect of 
treatments on plant height was statistically significant at 2, 6 and 8 WAA. 
Hand weeding resulted in maximum weed suppression. At 2 WAA, 
Envoke at 0.030 kg/ha was the second best treatment. At 6 WAA, the best 
control was given by Krismat at its highest rate (2.98 kg /ha) and at its 
medium rate (2.38 kg /ha). Trifloxysulfuron-sodium + ametryne (Krismat) 
and Trifloxysulfuron-sodium (Envoke) showed the lowest purple nut-
sedge height compared with the standard sugarcane herbicide (Gesapax + 
Gesaprim). These results are in line with Soares (1999) finding that 
Gesapax did not control purple nut-sedge, while Krismat gave very good 
control of the weed. 

 

Effects of treatments on number of weeds/m2: In the first season, the 
differences between chemical treatments in number of the purple nut-
sedge plants/m2 were not significant (Table 2). However, the number of 
plants per metre square was significantly lower in the chemical treatments 
than in the untreated check at all counts except the herbicides Krismat and 
Envoke at their high rates at 2 WAA. In the second season,  
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there was no effect regarding the number of nut-sedge plants/m2 at 2 
WAA. When C. rotundus was left uncontrolled, the number of plants per 
square metre was significantly higher than in any other treatment at 6 and 
8 WAA, except for the lower rates of Krismat and Envoke at 6 WAA 
(Table 2). Envoke at 0.030 kg product/ha and Gesapax + Gesaprim were 
the best in reducing the number of purple nut-sedge in the two seasons. 
These results are in line with those of Griffin (2004) who reported that 
Envoke can suppress the growth of purple nut-sedge. 
 
Effects on number of green leaves: In the first season, no significant 
differences in nut-sedge green leaves were detected between herbicide 
treatments and the un-weeded control except at 2 WAA (Table 3). At this 
stage, Krismat, at all rates, and the control (Gesapax + Gesaprim) 
significantly reduced the number of green leaves compared with the un-
weeded control. However, Gesapax + Gesaprim and Krismat at 2.98 kg 
product   ha-1 gave significantly the lowest number of green leaves at 2 
WAA compared with Envoke at all rates and the weedy check.  
 
In the second season, Krismat (2.98 kg /ha) and Gesapax + Gesaprim 
reduced the number of green leaves per plant significantly in comparison 
with the other herbicide treatments and the un-weeded control at 2 WAA. 
At 8 WAA, Gesapax + Gesaprim and Envoke (0.035 kg /ha) gave the 
lowest number of green leaves, which was significantly lower than the un-
weeded control (Table 3). 
 
Effects on tuber production: All herbicide treatments reduced tubers 
production in comparison with the untreated control in both seasons 
(Fig.1). Envoke at the medium and high rates produced the lowest number 
of tubers in both seasons, followed by Krismat and Gesapax + Gesaprim.  
Compared with the control, the chemical treatments clearly affected the 
number of tubers. In the second season, regardless of the rate, Envoke 
was the first and Krismat the second followed by Gesapax + Gesaprim 
(Fig.1 b). 
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Effects on tuber sprouting: Sprouting rate of tubers, collected in the first 
season, differed considerably (Fig.1 a). The untreated plots gave the 
highest percentage of tuber sprouting, followed by Gesapax + Gesaprim,  
and the lowest tuber sprouting was achieved in plots treated with Envoke 
at the medium rate. In the second season, the untreated plots displayed the 
maximum tuber sprouting followed by Gesapax + Gesaprim, and the 
lowest sprouting was recorded from plots treated with Envoke at the 
highest rate (Fig.1 b). 
 
In both seasons, Gesapax + Gesaprim ranked next to the untreated plots 
and resulted in the highest tuber sprouting. Envoke and Krismat, at their 
different rates, performed similarly in both seasons and resulted in the 
lowest tuber sprouting. These results confirm the findings by Maurer 
(2001) who reported that three successive annual applications of Krismat 
significantly reduced purple nut-sedge tuber production and sprouting.  
 

  

CONCLUSIONS 
 
Based on the findings of this study, the following conclusions can be 
drawn. 
 

1. Purple nut-sedge height is suppressed by the herbicide used. 
Krismat and Envoke are superior to the standard herbicide 
(Gesapax + Gesaprim) in this regard. 

 

2. The standard herbicide treatment (Gesapax + Gesaprim) reduces 
the number of green leaves of the sedge as compared with most of 
the other chemical treatments and the un-weeded control. 

  

3. The herbicides Envoke and Krismat are effective in the control of 
the purple nut-sedge tubers; however, they should be tested for 
three successive years to verify their efficacy on purple nut-sedge 
tubers (production and sprouting). 
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Table 1. Effect of herbicides on C. rotundus height (cm) (2004/05 and 2005/06 seasons) 
            
Treatment 

Season 2004/05  Season 2005/06 
Weeks after application  Weeks after application 

2 6 8  2 6 8 
Un-weeded control 22.710a  21.383a  23.208ab  16.723a 22.447a 28.447a 

Hand-weeded control 00.000b  00.000c 00.000c   00.000c 00.000c 00.000b 

Gx + Gm 3.81L+3.81L 26.333a  21.927a 23.625a  16.997a  17.220ab 23.890a 

Krismat 1.79 kg 23.753a   17.740ab   22.375ab   12.333ab  16.887ab 17.443a 

Krismat 2.38 kg 24.047a 14.560b 16.042b   13.220ab 15.557b 19.890a 

Krismat 2.98 kg 22.877a   16.920ab  17.292ab   13.557ab 13.997b  24.447a 

Envoke 0.025 kg 22.170a   19.157ab  19.875ab   13.890ab  19.223ab 18.557a 

Envoke 0.030 kg 22.877a  17.360ab  22.042ab  11.443b  17.110ab 25.220a 

Envoke 0.035 kg 25.547a 20.380a 21.083a   12.000ab 22.333a 17.777a 

 Figures in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test. 
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Table 2. . Effect of herbicides on C. rotundus population density (number of plants/ m2) (2004/05 and 2005/06 seasons) 

            
Treatment 

Season 2004/05 
 

 Season 2005/06 

Weeks after application  Weeks after application 
 

2 6 8  2 6 8 
Un-weeded control    20.8333a   33.8333a 35.333a  20.500a 34.000a 43.417a 

Hand-weeded control  00.000c 00.000c 00.000c   00.000b  00.000c 00.000c 

Gx + Gm 3.81L+3.81L    13.8333b 14.667b 13.583b  14.167a 18.083b 18.333b 

Krismat 1.79 kg 14.083b 18.917b  20.167b   21.000a    24.167ab 24.750b 

Krismat 2.38 kg 13.750b 15.167b 13.500b   20.000a 21.000b 24.333b 

Krismat 2.98 kg   16.500ab 15.167b 14.167b  18.333a 18.167b 22.000b 

Envoke 0.025 kg 14.250b 16.833b 17.000b  23.00a    28.417ab 31.083b 

Envoke 0.030 kg 12.583b 13.667b 13.500b  18.917a 18.583b 20.083b 

Envoke 0.035 kg   15.833ab 16.667b  20.167b  21.083a 17.500b 28.750b 

Figures in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test. 
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Table 3. . Effect of herbicides on number of green leaves/plant of C. rotundus (2004/05 and 2005/06 seasons) 
  Treatment Season 2004/05  Season 2005/06 

Weeks after application  Weeks after application 

2 6 8  2 6 8 

Un-weeded control 7.4167a 6.6667a 5.5833a  7.0000a 6.443a 6.8900a 

Hand-weeded control 0.0000e 0.0000b 0.0000b  0.0000c 0.000b 0.0000c 

Gx + Gm 3.81L+3.81L 3.9167d 8.0833a 6.1667a  5.1133b 5.780a 4.8900b 

Krismat 1.79 kg      5.4167bcd  7.6667a 5.6667a  6.7800a 6.110a   5.2233ab 

Krismat 2.38 kg     5.2500bcd 8.833a 5.4167a  6.7800a 7.110a   5.4467ab 

Krismat 2.98 kg   4.8333cd  7.4167a 6.0000a  4.8867b 7.000a   6.3333ab 

Envoke 0.025 kg   6.5833ab  7.8333a 4.4167a  6.7800a 6.333a   5.5567ab 

Envoke 0.030 kg    6.0833abc   8.2500a 5.5000a  7.2233a 6.667a   5.4433ab 

Envoke 0.035 kg    6.58333ab   8.0000a 5.6667a  7.1100a 6.777a 4.7800b 

Figures in a column followed by the same letter(s) are not significantly different at P=0.05, according to the Duncan's Multiple Range Test. 
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Fig.1. Tuber production and sprouting in the field trials, 2004/05 (a)       
           and 2005/06 (b) seasons 
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  م2011 الاول العدد – عشر التاسع المجلد: الزراعیھ للعلوم الخرطوم جامعة مجلة

  

فعالیة بعض مبیدات الحشائش على نمو وإنتاج الدرنات و حیویتھا 
  *ةلحشیشة السعد

  

  1صلاح التوم الأمین على و 1و التوم الصادق  محمد عبدالحلیم محمد

  

  السودان-مركز بحوث قصب السكر،الجنید
  

  فى موس�مي  بالجنید  السكر قصب   بحوث  بمركز  تجربة  أجریت: صالمستخل
  عل��ى  مبی��دات الحش��ائش الورقی��ة  بع��ض  فعالی��ة  لتقی��یم  2005/06و 2004/05

  ھ���ى  تم��ت تجربتھ��ا  الت��ى  المبی��دات . الس��عدة  درن��ات  وحیوی��ة  إنت��اجو  نم��و
+ ودیوم ترایفلوكس���ى س���لفیورون ص���(  للبل���ل  قابل���ة  حبیب���ات  75  كریس���مات

 ) ھكت��ار/م��ن المن��تج كج��م   2.98و  2.38و  1.79(  مع��دلات  بثلاث��ھ ) أمیت��رین
بثلاث��ھ  )  ودیومترایفلوكس��ى س��لفیورون ص��(  للبل��ل  قابل��ة  حبیب��ات  75 وإنڤ��وك 
  مخل�وط  ، واس�تخدم)ھكت�ار/كجم م�ن المن�تج 0.035و  0.030و 0.025(معدلات 

  كش�اھد  )س�ائل 50جیزابریم (الأترازین و) سائل 50جیزاباكس (  الأمیترین مبید 
  النت�ائج ظھ�رت  . م�ن المبی�دین  لك�ل  ھكت�ار/لتر منتج 3.81+ لتر  3.81  بمعدل

  حبیبات 75  إنڤوك . مقارنة بالشاھد بالكیماویات  السعدة   لحشیشة  جیدة  مكافحة
  جیزاب���ریم+ ھكت���ار وجیزاب���اكس /من���تج  كج���م 0.035 بالجرع���ة   للبل���ل  قابل���ة

  نبات�ات  ع�دد  ف�ى  )P=0.05(معن�وى   نق�ص  إلى  أدیا  بھا  الموصي  الجرعةب
  ع�دد أق�ل   الجیزاب�ریم+ خل�یط الجیزاب�اكس   وأعط�ى  .بالش�اھد  مقارن�ة  السعدة 

  الحش�ائش  بمبی�دى  المعامل�ة  وأدت . نب�ات الس�عدة  ف�ى  الخض�راء  الأوراق  من
  وقابلیتھ��ا  الس��عدة  درن��ات  ت��اجإن  ف��ى  إل��ى نق��ص 75 كریس��مات و  75  إنڤ��وك

  75 لمبی�دى  الإنڤ�وك   المتعاقب  التطبیق  أعلاه فان  النتائج  على بناءا  .للإنبات
  .السكر  قصب  حقول  فى  السعدة  كثافة  نقص إلى  یؤدى  قد  75 الكریسمات و
  

_____________________________________________
_____  

*
        فى الماجستیر درجة مطلوبات من جزء لإستیفاء الخرطوم لجامعة الأول المؤلف بھا تقدم أطروحة من جزء

  .الزراعة
  السودان -جامعة الخرطوم، شمبات  –كلیة الزراعة 1


