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CIAT i5 a nonprofit organ ization devo ted to the agricultural and 
aco nomic development 01 the lowland tropies . The Government of 
Colom bia provides support as host country to r CIAT and furni shes a 
522 ·hectare farm near Cali for CIAT's headquarters. Collaborative 
work wit:1 lhe IIl~ti ttJto Colombiano Agro pecuario (ICA) is carried 
out m ainly at its Experimental Centers at Turipan é and Carimagua . 
CI.tlT Is tinanced by a numbar o, donors represented in the 
Constl ltative Group 10r International A gr icul tural Resea rch , During 
t he Cl!rrent year these dO!1ors are the United Sta tes Agency f or 
Interna t ional Development (USAlO l, the Rackefe ller Foundat io'n , 
tllb != 'J rd Foundation , t he W .K. Kellogg Fou ndation, t he Canadian 
Internat ia nal Development A gency (CID A ), the International Bank 
fo r Reconsf ruction and Development liBRO) th rough the Inter
na t io nal Development A ssocíat ion (IDA), the lnteramerican 
Oevclopment Bank (lBO). the United N al ions Environment 
Programme. the Ministry o, Overseas Oevelopment o, the United 
Kingdom and the governments of Aust rali a, Belgium , the Federal 
Aepublic of Germany, the N etherlands and Switzerland . In 
addítion, special project funds aro supplied by various of the 
aforementioned entities plus the International Development / 
Research Centre (lDRC) of Canada , Information and conclusions 
reponed herein do not necessarily reflect the position o, sny of the 
aforementioned agencies, foundatlons or governments. 
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METHOOS OF WEEO CONTROL IN CASSAVA 

(Manihot esclJlenta Crantz) 

J. O. 001\" 
W. Piedrahita c. * 

It has be en r'ecognized that cassava ylelds can be greatly in
creased by eliminating weed competition during the inítial growth 
periods; nevertheless J many consider that it is able to survive J 

compete and produce with only mínima1 weed control efforts. Even 
under ideal growing conditions J it takes two months or longer for 
the cassava canopy to clase; under less favorable conditions, it 
may take up to four months. Until a complete canopy is formed, 
attentton usually needs to be given to controll ing weeds. 

C a ssava yields, four times greater than the national produc
tien averages of m a ny countries, are being obtained experi.mentally 
as a result of the integration of many technological advances (i. e. , 
improved vartettes, proper pest and weed control measures, ade
quate ferttlization and other cultural practices). A very essential 
part of this cassava production package is weed control. This bul
letin presents the results of three years' resea rch efforts at CIAT 
and highl ights the importance of timely weed control and the adop
tion of an adequate control program. 

Effects of weed competitien 

As with any crop, cassava 15 subject te weed competition for 
light, water and nutrients. For mos t short-season annual crops, 
the critical period of weed competition occurSo during the first few 
weeks after planting (Kasasian and Seeyave, 1969). If c rops are 

* Weed Control Specialist and Research Assistant, respectively , 
Centro Internacional de Agricultura Tropical, CIAT, Cali, Co
lombia. 
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ke p t weed free during this periad, o ptimal yields are obtained. An 
expe riment wa s cOnducte d to determine the critical per ia d o f cqm
petition in cassava, based on hand weed ings performed a t various 
frequencies and interva l s . The variety CMC-39 w a s pl ante d in ridges 
at a popul a t ion of 10,000 pl ants per hectare tn a fleld where the 
princi pal weeds were Cyperus rotundus (purple nutsedge) , Rottboell ia 
exalta t a ( Raoul g r a ss), Sorghu m hal epense (Johnson g r ass) and 
Ipomoea spp. (morning glory) . 

Results indicate tha t t he weedi ng op e r a tio n m ust beg in 15 t o 30 
days a fter pl a nt ing a n d cont inue until a canopy has formed; in this 
tria 1, it was 120 da ys due to the hlgh dens ity o f a ggress ive weeds 
(Ta ble 1). Weeding after 12 0 days dtd not inc rease production. O ne 
we e ding was not s ufflc ient, whereas two w ell-spaced weedings pro
duced 75 perce nt o f t he maximum yield. W hen weeds c o mpeted dur
ing the first 60 days, yields were reduced by nearly 50 percent. 
T h e h ighest yield was obtain e d by chemically weedi ng t he cassava, 
never allowing weeds to compete with the crop. Under the fore
going conditions , the critical period of competition began a t plant
mg and continue d for 120 days. 

Plant populat ions and weed control s y s tems 

The weed complex, soU fertil ity level and characteristics of 
the cassava variety are not the only important factors that affect 
the degree of weed competition; crop density i5 al so very impor-
tanto Unde r weed-free conditions , a crop maximizes its use of 
essentlal nutrients, w a t e r a nd Ught; a nd a 10w cassava popu1ation 
yie lds a s much a s higher o nes (C IAT, 1973) . On t he other hand, 
w hen weeds are p r e s ent, it is expected that higher crop popula-

tions w i11 compete better with the weeds than lower densities. This 
expecte d interaction was studied. The varieties CMC-9 (a tall, branching 
type) and M exi c o 11 (a shorter, nonbranching type) were planted in 
populations r anging from 2 , 9 40 to 25,000 plants per hectare. The 
results are p r esented in Figure 1. 

Cassava kept weed free during the ten-month period with her
bicides (alachlor plus diuron in preemergence and directed, shielded 
appl ications of paraquat tn postemergence) gave the highest yields 
for each variety; optimal production was reached around 15,000 
plants /ha . When the tra ditlona1 methods of one or two hand weedings 
were emp1oyed, the highest yields were obtained at 15,000 to 20,000 
plants/ha for Mexico 11 and between 20,000 and 25 ,000 for Crv!C-9 
(Fig. 1) . Two hand weedings were nearly as effective as the use of 
he rb icides . 
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Table 1. Effect of hand weedings at different times and frequenc ies 
en the fresh reo t y ietd of cassava (CMC-39) at 280 days 
after planting. 

F resh root yield 
No. of hand 
weedings 

Frequency 
weedings 

of hand 
(days) 

% of maxi-
(tons/ha) mum yteld* 

• 
•• 

••• 
**** 

4 

3 
2 

4 

3 
2 

2 
2 

° ° 

+ ** 15, 30, 60, 120, UH*** 18 .0 86 

+ 30, 60, 120, UH 16.0 76 

+ 60, 120, UH 11 . ° 52 

+ 120, UH 7.0 33 

15, 30, 60, 120 19.5 92 
15, 30, 60 12.9 6 1 
15, 30 13.3 63 
15 5.8 28 

30, 60 16.3 77 
15, 45 15.4 73 
Weedy c heck 1 .4 7 
Chemical control**** 21 . 1 100 

Percentage of the yield of cassava weeded w ith herbicides 
The "+" indicates additional weedings 
UH = until harvest, a s needed 
Al achlor + Auome turon were appl ied ln preeme rgence, and 
directed applications with a shielded nozzle were made ef 
paraquat as needed in postemergence. 

Higher crop density w ill compensate for the effects of weed 
competltion w hen the weed control system is not sufficiently ¡nten
sive te keep the cassava relatively wee d free. The data also illus
trate that by keeping the crop totally weed free, especially during 
the early growth s tages, fewer plants per hectare are needed to 
achieve maximum production. When no weeds were r e moved, cas
sava yields were extremely low; nevertheless , y ields increased as 
plant density increased. 
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Figure 1. Effect of cassava population and weed control system an 
fres h root weight 10 months after planting for Mexico 11 
and CMC-9 . 
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Herbicide selectivity 

Preemergence and prep1ant-incorporated herbicides 

In Latin America up te the present, relatively few large-scale, 
preemergence herbicide appl icatiens have been made in cassava in 
comparison to other food crops. In part this 1S due te incomplete 
knowledge of safe and effective herbicides; therefore, four trials 
were conducted to screen commerc1al and promising experimental 
herbicides . To determine the margin of selectivity of each product, 
the recommended rate and two, three or four times this amount 
were appl ied. Those herbicides caus ing serious injury to cassava 
at the recommended rate were c1assified as nonselective; those 
causing injury only at double the recommended rate, moderately 
selective; and those causing no injury even at 3 or 4 times the 
recommended rate, highly selective (Table 2). 

Eighteen products were found te be highly selective in cassava, 
and among these the right herbicide or combination of these coutd 
be found for almost any weed complexo Those products classified 
as moderately selective could also be recommended as there is no 
danger of crop damage if the exact rate for a given soU type is 
appl iedj only if an overdose is appl ied would there be a problem 
of crop injury. Herbicides in the third group may be harmful even 
at the normal rate and obviously should not be recommended. 

Incorporated herbicides and the planting scheme 

One of the hardest weeds to control in the tropics is purple 
nutsedge (Cyperus rotundus). Butylate i5 the only selec tive herblcide 
(Table 2) that control s it, and it must be soil incorporated immedi
ately after applicatton to prevent losses due to its high volatility. 
This can present a problem when cassava is to be planted in ridges, 
as is frequently done in relatively flat areas and in heavy-textured 
so ils. As the ridges are formed after the herbicide has been incor
porated, the herbicide accumulat.es in the r'idge, reducing crap tol
erance as well as 1eaving the area between ridges with less product 
and therefore poorer weed control. 

A tria1 was conducted to study this aspect of three preplant
incorporated herbicides: butylate, EPTC and triAuralin. Each was 
applied at the recommended and double the recommended rate and 
immediately incorporated. Half of each plot was then ridged while 
the other half was left nonridged. 
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Table 2. Selectivity of preeme rgence and preplant-incorpo rated 
. herbicides in cassava . * 

Highly selective Moderately selective Nonselective 

Alac hlor Ametryn Atraz ine 
Benthiocarb Butylate Bromacil 
B iferiox Chl orbromuron DPX-3674 
B utachlor Diuron EPTC 
Chloramben DPX-6774 Karbuti l a t e 
Cyanaz ine Fluometuron T ebu thiuron 
Dintt r a mine Linuron Vernolate 
DNBP Methabenzithiazuron 
Fluorodlfen Metribuzin 
H-22234 Oxadiazon 
Methazole Prometryn 
Napropamide Terbutryn 
Nitrafen 
Norea 
Perfluidone 
Pronami.de 
5-2846 
Triflural in 

• Based on the results of fou r trial s 

More crop damage was observe d with EPTC in the ridged tha n 
in the nonridged system (Table 3). Butylate gave s imilar r esults 
but was much more selecti.ve, verifying the sel ectivity cl ass ifica
tion of Table 2. Triflural in caused no crop injury at eithe r r ate 
in etther system. Grass weed control was reduced by the; ridging 
operation J especially between rtdges J confi rming tha t less product 
remains in this zone after ridging. In e ach system a combination of 
diuron + a1achlor was appl ied in preemergence after ptant ing cassa
va and gave excellent weed control in both (Table 3). In conclusion 
butylate is recommended to control purple nutsedge, and bette r con
trol 1S obtained in nonridged systems. Hand or mechanica l weedings 
s~ould be performed as often as needed until the cassava has shaded 
over s ince the residual effect of butylate is normally 30 to 40 da ys 
only. Triflurahn can a1so be used in this way ( incorporat ed), e spe 
cial1y when the pri.ncipal weeds are grasses. 

Postemergence herbicides 

Farmers who do not apply preemergence herbicides often have 
serious weed infestations and seek solutions w ith postemergence 
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Table 3 . Effect of three preplant-incorperated herbic ides en percentage o f germination, injury rating , 
grass cont rol and cassava production when cassava is planted in ridged and nonr idged soil . 

Treatments 

Cassava planted in ridges 
EPTC (PPI)4 
EPTC (PPI ) 
Butylate ( PPI ) 
Butylate (PPI) 
Trifluralin (PPI ) 
Trifluralin (PPI) 
Diuron + a l achlo r (PRE)5 
Weedy check 

Average 

Cassava p la nted 0" the fiat 
EPT C (PPI) 
E P T C (PPI) 
Butylate (PP1 ) 
B utylate (PPI) 
T r ifl ural in (PPI) 
Trifluralin (PPI) 
Diuron + a lachl o r ( PR E) 
Weedy check 

Av~rage 

1 60 days a fte r pl a nttng 

Rate 
(kg a.L/ha) 

4 
8 
4 
8 
1.5 
3.0 

0.8 + 1 . 5 

4 

8 

4 
8 

1.5 
3.0 

-0.8 + 1.5 

% germi-
nation 1 

75 
45 
77 
83 
9 4 

100 
96 
9 4 

83 

92 
64 
98 
79 
96 
94 
98 

100 

90 

2 60 days after pl anting¡ O = no injury , 10 = completely k n led 
3 10 months a ft e r planting 

Grass Fresh root 
Injury control 1 y i e ld3 

rating2 (%) (tons / ha) 

5 . 2 7 3 22 . 0 
7 . 7 86 8.4 
0.7 36 33.0 
3 .5 80 30.8 
1 .5 62 35.8 
O 76 35.6 
0.5 100 2 7. 9 
O O 18.3 

2 .3 64 2 6. 5 

1 .5 98 41. 7 

1. 2 100 33 .1 
O 92 34 . 2 
1. O 96 39 . 0 
O 88 42.5 
0 . 5 93 42.6 
O 100 36 . 9 
O O 21. 4 

0. 5 83 36 .4 

4 PPI - prepl ant incorporated 
5 PRE = preemergence 



products. For thi.S reason , severat pastemergence tJerbicides com
monly appl ied in other crops were tested in cassava. 

Diuren proved te be the most selective product in over-the-top, 
broadcast appl ications; but even then yietds were reduced 16 per
cent as compared with hand-weeded cassava yields. Amitrol J ben
tazan, paraquat, dalapon, MSMA, DNBP and glyphosate werc to
tan y nonselective; nevertheless, directed appl ications greatl y i n
creased their selectivity. Far example, diuron, MSMA and da l apon, 
applied to the lower half of the plant, did not decrease yields . Pa
raquat and glyphosate were still inJurious to cassava w ith thi s sys
tem, especial1y in young pIants 40 to 65 days old . These postemer
gence products sl1ould , therefore, be apphed only with a sh ielded 
nozzle to prevent plant contacto 

Recommendations 

Based on the foregoing and other research J chemical c ontrol 
recommendations are presented in Table 4 . Te a rrive at these rec
emmendations, the effectiveness , s electivit y , av a ilabil ity and cost 
of each product have been taken into account. As was previously 
mentioned, rarely will the single application of an her bic ide give 
sufficient weed control until the crop canopy clases; the refore, each 
field must be observed closely to determine when complementary 
hand or mechanical weedings should be performed. 

fntegrated control 

In order to develop the best weed control program for each 
farm, it 1S not enough to know which herbi:cides are selective, nor 
should cassava be considered as a short-season crop such as corn 
or soybeans. lts slow initial growth gives weeds an opportunity to 
grow vigo rous ly; and even when herbicides are used, the best prod
ucts control weeds for approximately 60 days and the cassava can
opy has not yet c1osed. Therefore, an experiment was conducted to 
evaluate how to integrate the various methods of control best. The 
systems studied were preemergence herbicides followed by post
emergence ones, preemergence herbicide appl ications complemented 
wi.th a hand weeding, and postemergence appl ications followed by a 
hand weeding. These methods were compared to the traditional sys
tem of three hand weedings. 

The highest yield was obtained with three timely hand weedings 
(31 tons/ha at ten months); the use of diuron in preemergence , com
plemented with one hand weeding, was the next best system (2 7 tons/ 
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Table 4. Chemical weed control recommendations for cassava. 

Herbicide 1 

Fluometuron (Cotaran) 
Diuron (Karmex) 
Alachlor (Lazo) 
L inuron (Afalen or Lorox) 
Fluometuron + alachlor 
Diuron + alachlor 
Trifluralin (Treflan) 
Butylate (Sutan) 

Dalapon (Dowpon or Basfapon) 
Paraquat (Gramoxone) + 

diuron 

Rate 
(com. prod./ha)2 

4-5 kg 
2-3 kg 
4-6 liters 
2-3 kg 

2 kg + 2'.5 Iiters 
kg + 2. 5 Iiters 

2.5-3.5 liters 
5-6 1 iters 

8 kg 
2 liters + 
2 kg 

Name of commercial product given in parentheses 

Ti.me of 
appl i.cation 

Pre3 

Pre 
Pre 
Pre 
Pre 
Pre 
pp¡4 

PP¡ 

Post5 

Post 
Post 

Notes 

Most annual weeds 
Most annual weeds 
Excellent on grasses 
Most annual weeds 
Tank mix 
Tank mi.x 
Excellent en grasses 
Controls grasses and 
sedges 
Directed appl ication 
Tank mix; directed appl i

cation with a shield 

2 The~ lower rate is for lighter seils and the higher ene fer heavy-textured sons. 

3 Pre == preemergence, before crops at"Id weeds emerge 

4 PPI preplant incerporatedj ridging after incorporation may reduc e weed control. 

5 Post postemergence; a surfactant should be added. 



ha). The lowest yields were from the preemergence treatments alone J 

emphasiztng the need to integrate the use of chemical control with 
complementary measures. 

In general, the hand weeding that fol1ows the preemergence ap
plication shou.1d be done two to three weeks prior te the canopy's 
closing (normally 60 to 75 days after planting under conditiens at 
Palmira); bLlt if there is a serious weed problern prior to this Urne, 
weedtngs should be practiced as often as needed to avotd competition 
with cassava. 
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