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Two field experiments were set up at the Central Experiment Station, College of Agriculture, UP Los Baños to compare weed 
management costs and grain yields of corn using weed management based on calendared treatments (CT) and weed control action 
indicators (WCAI) against itchgrass (Rottboellia cochinchinensis), purple nutsedge (Cyperus rotundus), jungle rice (Echinochloa 
colona), and dayflower (Commelina benghalensis). In both experiments, calendared treatments included  hoe weeding at 15, 30 and 
45 days after sowing (DAS), and inter-row cultivation (IRC) at 16 and 30 DAS.  Grain yields and ear lengths in plots under CT were 
comparable to those of WCAI plots that received only one hoe weeding (HoW) at 30 DAS in both trials. The highest weed 
management cost was obtained from the CT  plots, those that were hoe-weeded 3 times. Use of WCAI reduced weed management 
cost compared to 3 HoW by 50% in the first and by 60% in the second experiment. IRC reduced weed management cost compared to 
3 HoW by 46% in the first and 56% in the second experiment. Weeds in the unweeded plots reduced corn grain yields by 44 to 46%. 
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INTRODUCTION 

Corn is the second staple grain crop of the 
Philippines. It is used as food and feed for poultry and 
livestock. Processed, 25% of corn is used as food and 70% 
as feed. The area planted to corn in the country in 1999 
was 2.6 M ha concentrated in Southern Philippines 
(Central, Southern and Northern Mindanao, and 
ARMM), and Northern Philippines (Cagayan Valley) 
(UAP 2000). 

Weeds are among the major constraints in corn 
production. Potential yield losses due to weeds in corn 
have been estimated at 16-80%, actual reported losses at 
15-30% (Paller 2002). Good land preparation (GLP) plus 
2 inter-row cultivations (IRC) at 15-20 and 25-35 days 
after sowing (DAS) using animal-drawn plow is the most 
common weed management system of Filipino corn 
growers (Pamplona 1980, Elliot & Moody 1990). GLP 
plus 3 hoe or hand weedings (HoW) at 15, 30 and 45 DAS 
is another weed management system in corn. Both 
management systems are made up of preset or calendared 
treatments. 

An alternative to calendared treatments is weed 
management in response to weed pressure as it develops. 

To enhance actual field weed management, practical 
weed control action indicators (WCAI) have been 
developed and tested by Blancaver (1995). The WCAI 
thus developed needs to undergo a series of refinements 
to ensure that it can be used effectively. Some refinement 
trials have been done in green corn (Paller et al 2000). 
This paper focuses on the refinement trials in grain corn. 
The objective of the study is to compare weed 
management costs and grain yields and some yield 
components in corn using weed management based on 
WCAI and calendared treatments such as GLP + HoW 15, 
30 and 45 DAS and GLP + IRC 65 and 30 DAS. 

MATERIALS & METHODS  

Two field experiments were conducted at the 
Central Experiment Station, College of Agriculture, UP 
Los Baños, from December to March. Corn (IPB Var 1) 
was planted 0.75 m between rows and 0.25 m between 
hills, one plant per hill. The experiment was conducted 
using the randomized block design with 4 replications. 
Experimental plots measured 5.75 x 6 m (22.5 m2 or 5 
rows x 6 m). The corn plants were fertilized with 90-45-
45 kg/ha of NPK. One half of N and all of P and K were 



 

applied at planting while the remaining half of N was 
applied at 30 DAS. 

The weed management systems compared were: 
1. GLP + hoe weeding (HoW) 3x (15, 30 and 45 

DAS) 
2. GLP + IRC) by animal-drawn plow (16 and 30 

DAS) 
3. GLP + weed control action indicators (WCAI) 
4. GLP + WCAI (check) 
5. GLP + Unweeded 

Table 1. Relative weed height (RWH) and weed cover (WC) in WCAI -based weed management 

corn plot UPLB (2002-2003, DS). 

EXPERIMENT  15 DAS   30 DAS  

 RHWa WCa Decisionb RWHa WCa Decisionb

1 48..5 48.0 NA 76.2 82.5 A 

2 28.0 27.5 NA 54.2 81.2 A 

aAverage of 4 replications, bNA-No action, existing weeds need not be controlled, A - action, existing 
weeds should be controlled. WCAI: Control existing weeds at 15, 30 & 45 DAS if: RWH & WC > 50%.  

An unweeded plot was maintained for comparison. 
The components of the calendared systems 1 and 2 were 
applied as scheduled. Plot for management system 3 were 
assessed 15, 30 and 45 DAS to determine the need to 
control existing weed species. Control 
action was done at 15, 30 and 45 DAS, where 
relative weed height (RWH) and weed cover 
(WC) are both >50% (visual assessment). 
RWH was estimated visually as the ratio of 
average weed height (AWH) to average crop 
height (ACH) expressed as percentage. The 
AWH was visually estimated as the height of 
the greatest number of weed plants in the 
sample regardless of species and growth 
stages. The ACH was visually estimated in 
the same manner as the AWH. Thus, at each 
assessment time, only if both RWH and WC were 
greater than 50% was weed control done. Otherwise, the 
weed situation was left as is.  

Data on grain yield, ear length and other yield 
components were obtained at harvest and subjected to 
statistical analysis. Differences among treatments were 
determined using DMRT. Weed management costs of the 
different management systems were calculated based on 
accepted estimates of labor requirements for hoe 
weeding and IRC. These costs did not include the cost of 
land preparation. Table 2.  Relative weed height (RWH) and weed cover (WC) in WCAI-based 

weed management corn plot at 45 DAS. UPLB (2002-2003, DS). 

EXPERIMENT        

 RWHa  WCa Decisionb

1 5 10 NA 

2 5 5 NA  

aAverage of 4 replications. bNA - no action, existing weeds need not be controlled. 
A - action, existing weeds should be controlled. WCAI: Control existing weeds at 
15, 30 and 45 DAS if: RWH and WC > 50% 

RESULTS & DISCUSSION 

The predominant weed species in the experimental 
area, arranged in decreasing order of importance, were 
Rottboellia cochinchinensis (Lour) W.D. Clayton, Cyperus 
rotundus L., Commelina benghalensis L. and Echinochloa colona 
(L.) Link. Assessments of the need to control the existing 
weeds at 15, 30 and 45 DAS in the WCAI-managed plots 
in both experiments indicated that there was no need for 
control action at 15 and 45 DAS but there was a need for 
it at 30 DAS (Tables 1 & 2). 

In the two experiments, grain yield and ear length 
from weed management by calendared treatments, 
namely 3 HoW (15, 30 & 45 DAS) and IRC (16 & 30 DAS) 
were comparable with those of plots where weed 
management was based on WCAI and hoe-weeded only 

at 30 DAS (Tables 3 & 4). These findings indicate that 
under the existing weed pressure in both experiments 3 
HoW and IRC and 1 HoW at 30 DAS provided adequate 
weed control. The weed pressure in the experimental 
area at UPLB apparently was not as heavy as those 
reported in earlier studies conducted in Mindanao by 
Pamplona (1980) and Elliot & Moody (1990). It was 
reported by Pamplona (1980) that under high weed 
pressure, IRC at 14 and 28 DAS needed supplementary 
control measures to obtain adequate weed control in 
corn. Calculations made from his data indicate that the 
supplementary weed control methods such as HW, HoW 
and cross off-barring increased corn yield from 25 to 
45%.  

Similar results were reported by Elliot & Moody 
(1990) since calculations from their yield data indicate 
that supplementary HW and IRC at 14 and 28 DAS 
increased corn grain yield from 29 to 45%. In the two 
experiments conducted at UPLB, IRC did not require 
supplementary control method since the yield from this 
treatment and 3 HoW was comparable with the yield 
obtained using the WCAI which required only 1 HoW at 

30 DAS. These results indicate that the WCAI was 
sensitive enough to detect that at 45 DAS, supplementary 
weeding was not needed after 1 HoW at 30 DAS (Tables 3 
& 4). This was confirmed by the yield obtained from 
plots that received 3 hoe weedings.  
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Table 4.  Yield and ear length from different weed management systems in 

field corn (second experiment 2002-2003, DS). 

WEED 

MANAGEMENT 

SYSTEM a

CORN YIELD  AT 

14% MC (t/ha) b

AVERAGE 

EAR LENGTH 

(cm) c

GLP + HoW 3x (15, 30 

and 45 DAS)  

3.3 a 15.0 a 

GLP + IRC (16 and 30 

DAS) 

2.7 ab 13.4 a 

GLP + Based on WCAI 

HoW (30 DAS)  

2.5 a 11.4 abc 

GLP + HoW (45 DAS) 1.6 b 10.5 bc 

GLP + Unweeded 1.4 c 9.6 c 

CV (%)  14.9 15.9 

a

c

GLP = good land preparation, HOW = hoe weeding. DAS = days after seeding, 
WCAI = weed control action indicators. bSignificant at the 1% level by DMRT. 
Significant at the 1% level by DMRT; average of 10 ears 

Table 3 Yield and ear length from different weed management systems in 

field corn (first experiment 2002-2003, DS) 

WEED 

MANAGEMENT 

SYSTEM a

CORN YIELD  AT 

14% MC (t/ha) b
AVERAGE 

EAR LENGTH 

(cm) c

GLP + HOW 3x (15, 30 

and 45 DAS)  

3.3 a 13.3 a 

GLP + Interrow 

(Cutivation (IRC) (16 

and 30 DAS) 

3.1 a 13.1 ab 

GLP + Based on WCAI 

HOW (30 DAS)  

3.0 a 13.2 ab 

GLP + Unweeded 2.6 ab  11.5 bc  

GLP + Unweeded 1.6 b  10.6 c 

CV (%)  17.4 8.0 

aGLP = good land preparation, HOW = hoe weeding. DAS = days after seeding, 
WCAI = weed control action indicators. bSignificant at the 1% level by DMRT. 
cSignificant at the 1% level by DMRT; average of 10 ears 

Supplementary HoW made at 45 DAS failed to 
further increase grain yield. The WCAI was able to detect 
also that no weeding was needed at 15 DAS, that weeding 
was needed at 30 DAS and no supplementary hoe 
weeding was needed at 45 DAS. Two IRC provided 
adequate control of weeds since the yields from these 

plots were comparable with those of plots that received 1 
HoW at 30 DAS based on the WCAI. The highest weed 
management cost was obtained from the plots that 
received 3 HoW in both experiments (Tables 5 & 6).  

Table 5. Weed management cost from different weed management systems in field corn (first 
experiment 2002-2003, DS).  

WEED 

MANAGEMENT 

SYSTEM 

LABOR 

REQUIREMENT  

(md/mad per ha)a

WEED 

MANAGEMENT 

COST (P /ha)b

REDUCTION  

IN WEED 

MANAGEMENT 

(%) 

GLP + HoW 3x 20 md 5,000.00  -  

GLP + IRC 6 mad  2,700.00 46.0 

GLP + WCAI  

(HoW 30 DAS) 

10 md  2,500.00 50.0 

GLP + WCAI  

(check - HoW 45 DAS)  

12 md  3,000.00 40.0 

GLP + Unweeded  0 0 - 

amd = P250.00. mad = P450.00. 20 md (12, 4, 4). bExcluding land preparation  

The use of WCAI reduced weed management cost 
based on 3 HoW by 50% in the first experiment and 60% 
in the second. Inter-row cultivation, the most common 
management system of Filipino corn growers, reduced 
weed management cost based on 3 HoW by 46% in the 
first experiment and 56.8% in the second experiment. 
One HoW at 30 DAS as indicated by the WCAI 
was sufficient to provide adequate weed 
control in the 2 experiments; no HoW at 15 
and 45 DAS was apparently necessary. 
Allowing the weeds to compete with the crop 
for the whole season decreased grain yield 
from 3.0 to 1.6 t/ha (46.6% reduction) in the 
first experiment and from 2.5 to 1.4 t/ha (44% 
reduction) in the second experiment. 

The results indicate that under the 
existing weed pressures in the 2 experiments: 

1. The WCAI was sensitive enough to 
detect that in addition to GLP, only 
the HoW at 30 DAS was necessary 
while no HoW at 15 and 45 DAS was 
needed. 

2. GLP + IRC gave comparable crop 

yields at GLP + HoW at 30 DAS (based on WCAI) 
and GLP + 3 HoW at 15, 30 and 45 DAS in the 2 
experiments. 

3. Plots that received 3 HoW had the highest weed 
management cost but gave yields comparable to 

plots managed using WCAI that received only 1 
HoW at 30 DAS. 

4. The use of WCAI reduced weed management 
cost compared with GLP + 3 HoW by 50% in the 
first experiment and 60% in the second. 

5. Weeds in the unweeded plots reduced crop 
yield by 44 to 46%. 

6. The use of WCAI reduced weed management 
cost while it maintained high corn grain yield. 
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Table 6. Weed management cost from different weed management systems in field corn (second experiment 2002-2003, DS).  

WEED MANAGEMENT 

SYSTEM 

LABOR 

REQUIREMENT  

(md/mad per ha)a

WEED 

MANAGEMENT 

COST (P /ha)b

REDUCTION  

IN WEED 

MANAGEMENT (%) 

GLP + HoW 3x 25 md 6,200.00  -  

GLP + IRC 6 mad  2,700.00 56.8 

GLP + WCAI (HoW 30 DAS) 10 md  2,500.00 60.0 

GLP + WCAI (check - -

Unweeded )  

0 - - 

GLP + Unweeded  0 - - 

amd = P250.00. mad = P450.00. 20 md (12, 4, 4). bExcluding land preparation  
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