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Abstract
Most farmers in Northwest Cambodia plant cassava in the hottest months of the dry season (March or April). Farmers
in this region usually attempt to plant crops after occasional storms in the late dry season (February-March) that crops
sown at these times are at high risk of crop failure. This study was conducted with the objective of evaluating the
effects of time of planting (April, May and June) on cassava yield under two different farming practices (conventional
hill and no till) in Northwest Cambodia. The experiment was arranged in a split-plot design with four replications.
Results at the Samlout site in 2017-18 showed that planting cassava in June, regardless of farming practice, and
planting cassava using the conventional hill practice in May, produced significantly higher yields compared to either
practice planted in April (P < 0.05). However, this April planting time did not produce significantly different yields
to no till planted in May (P > 0.05). At the same site in the 2018-19, planting either treatment in May and planting
with conventional hill treatment in June produced significantly higher yields than planting with no till treatment in
April (P < 0.05), but there was no significant difference to the conventional hill treatment planting in April (P > 0.05).
Results at the Pailin site in the 2017-18 season showed that there were no significant differences or interaction in
yields between any of the treatments (P > 0.05). Results at the Pailin site in 2018-19 showed that plantings using both
treatments in April and May produced significantly higher yields compared to both practices in June (P < 0.05). Our
research recommends that the altered time of planting in May and June may improve cassava yield and reduce the risk
of crop failure. The study suggested that the risks of crop failure and profit losses can be minimized by adjusting
planting time in the future.
Keywords: time of planting, cassava yield, conventional hill, no till.
Introduction
Cassava (Manihot esculenta Crantz) is the second largest
crop produced in Cambodia after rice and is cultivated in
almost all provinces (MAFF, 2016). The overall national
cassava production area increased from 400,000 hectares
(ha) in 2011 to 574,000 ha in 2015, with total production
reaching 13 million tonnes (MAFF, 2016). Battambang
and Pailin provinces are located in Northwest Cambodia,
which is a region that has seen a significant increase in
the area sown for upland crops, principally maize,
mungbean, soybean and sesame since 1999 (PDA, 2009).
However, over the last 10 years, the area under cassava
cultivation increased 55% exponentially in the
Battambang and Pailin provinces, with contributing
factors including the rapid increase in market demand
and associated good price of cassava in Cambodia in
recent years, which help to explain Cambodian farmers
crop choice shift towards cassava when compared with
other upland crops (Kem, 2017).
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Most farmers in Northwest Cambodia plant cassava
in the hottest months of the dry season (March or April).
Farmers in this region usually attempt to plant crops after
occasional storms in the late dry season (February-April)
that crops sown at these times are at high risk crop failure
(Touch et al., 2016). At the Pailin in 2015; about 3,800
ha out of 6,850 ha (80.2%) and at Samlout 4,578 ha out
of 8,057 ha (76.1%) of early wet season corn was lost
because of drought (PDA-PL, 2017). The same has
happened again in 2016, with an estimated 10,289 ha in
total of cassava area also affected because of drought
where farmers have replanted cassava two to three times
before significant rainfall was received in Samlout and
Pailin (PDA-BB, 2017). Small-scale farmers are losing a
lot of money due to crop failures in the early wet season
(PDA-BB, 2017). Short-term annual rainfall records
from 2010 to 2017 for Samlout and Pailin in NW
Cambodia indicated slight upward trends with high
variations from year to year. At both sites, rainfall
increase of 158 mm to 240 mm in total for the month
1
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from May to October, rainfall declines sharply of 53 mm
to 4 mm in total for the month from November to April
(PDA-BB, 2017).
To investigate how to mitigate against the risk of crop
failure in the region, experiments concerning alternative
times of planting cassava were conducted in Northwest
Cambodia. The objective was to evaluate the effects of
planting time (month) on cassava yield using two
different farming practices (conventional hill and no till);
the three different months of planting investigated were
April, May and June and the experiments were conducted
in Northwest Cambodia.

Province and remained there for the two year duration of
the study. The Pailin trial site in 2017-18 was situated 157
m above sea level (a.s.l.) with GPS location of 12
53'38.12"N, 102 37'50.74"E; which is approximately 15
km east of Pailin town. The Pailin trial site in 2018-19
was 149 m a.s.l. with GPS location of 12 58'41.57"N, 102
39'52.63"E; approximately 20 km east of Pailin town.
The Samlout trial site was 111 m a.s.l. with GPS location
of 12 42'58.56"N 102 46'28.16"E in Kompong Touk
village, Samlout District, Battambang Province. Each
experiment was conducted at both locations (Fig. 1).
Experimental design

Methods
Site selection
This research study was conducted in Pailin and
Battambang Provinces, Northwest Cambodia at two onfarm trial sites for two years during the year 2017-18 and
2018-19 seasons. In Pailin province, the trial site was
conducted in Tek Phos village in 2017-18. However, in
2018-19 due to the farm owner rescinding the leasing
arrangements, it was necessary to conduct the second
year of experiments at an alternative location so the trial
site moved to Pich Kiri village, approximately 3 km from
the original site. Another trial site was conducted in
Kompong Touk village, Samlout District, Battambang

The experiment was arranged in a split-plot design with
six treatments and 4 replications. At the Pailin site in
2017-18, the trial area was 40 x 48 m and the plot site
was 8 x 10 m; at the Pailin site in 2018-19, the trial area
was 32 x 48 m and the plot size was 8 x 8 m due to space
constraints. At the Samlout site the trial area was 48 x 40
m, and the plot size was 8 x 10 m. Row spacing for all
trials was 1 m wide with plant spacing of also 1 m. There
were three different months of planting: April, May and
June, as outlined in Table 2. The main plot was planting
date, where: M1 = April planting; M2 = May planting;
M3 = June planting. The sub-plot was planting method,
where: S1 = conventional hill; S2 = no till. Cassava root
yields were harvested at 10 months after planting for each
trial.

Fig. 1: Location of the experimental sites at Samlout district and Pailin Province.
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Land preparation
Land preparation involved initially ploughing the whole
trial site by four-wheel tractor as the field had come out
of conventional cassava with hills when we leased the
site. Then hills were pulled up for the conventional hill
treatment only, as there was no requirement to hill up for
no till treatment in the relative trials. No-till was not
mechanically disturbed, only sprayed for weed control.
The trials was received the same preparation
conventionally hilled up and no-till for the two years all
plots.
Planting methods
There was vertical planting where stakes were planted
upright about ½ of its length into the soil. Row spacing
for all treatments was 1 m, and a plant spacing of 1 m,
resulting in a target population of 10,000 plants per
hectare. Fertilizer consisted of a combination of Urea
(46-0-0), Diammonium phosphate (18-46-0) and
Potassium chloride (0-0-60) at rates of N at 50 kg/ha and
P at 25 kg/ha. Fertilizer was applied in a line adjacent to
the planting row at the initial planting time and the K
applications were split into two applications of K at 50
kg/ha, applied at 1 and 3 months after planting. The
variety of cassava planted was 89 (CMR 89) in all
Table 1. Calendar of activities for all trial sites.
Description
Time of planting cassava at the Samlout site in 2017-18 and
2018-19

Time of planting cassava at the Pailin site in 2017-18
Time of planting cassava at the Pailin site in 2018-19

Phan et al.
experiments which were conducted under rain-fed
production systems. Both trial sites of time of planting
cassava began planted in 2017 and was harvested in 2018
(Table 1) and the second year began planted in 2018 with
harvest in 2019. Time of planting cassava trials was
decided in middle of three different months (April-MayJune) of each year.
Soil analysis
The chemical and physical properties of the soil were
analysed in the soil laboratory at Suranaree University of
Technology (SUT), Thailand. Most areas of the main
grouping of upland soils in Northwest Cambodia are on
the volcanic plain and limestone plain (Hin et al., 2005).
Results of soil analyses from the experimental sites
(Table 2) indicated that the soil is Silty clay (Ferrosol)
and Sandy clay loam (Vertosol) (Hin et al., 2005c). Soil
texture was determined as silty clay (Bell et al., 2006).
The silty clay is red friable silty clay-like soil and the
Sandy clay loam soils are black. On average, the Ferrosol
has a higher organic matter and total nitrogen level with
a lower pH than Vertosol (White et al., 1997). These clay
and clay-loam soils have the capacity to retain significant
quantities of plant-available water during dry periods
(Hin et al., 2005).

Planting date
12 April 2017
16 May 2017
16 Jun 2017
12 April 2018
17 May 2018
21 Jun 2018
12 April 2017
17 May 2017
14 Jun 2017
12 April 2018
17 May 2018
21 Jun 2018

Table 2. The chemical and physical soil characteristics at the experimental sites.
The Samlout site
Properties
2017-18 and 2018-19
The Pailin site in 2017-18
pH
6.73
7.23
EC(mS/cm)
0.199
0.176
OM (%)*
3.66
3.01
Avai.P(mg/kg)
10.39
9.082
Exc.K(mg/kg)
106.4
63.0
Exc.Ca(mg/kg)
4564
2698
Exc.Mg(mg/kg)
188.6
916.6
Texture
Silty clay (Ferrosol)
Sandy clay loam (Vertosol)
Min. N (mg/kg)
76.4
62.2
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Harvest date
16 Feb 2018
16 Mar 2018
16 April 2018
11 Feb 2019
17 Mar 2019
21 April 2019
10 Feb 2018
27 Mar 2018
13 April 2018
12 Feb 2019
17 Mar 2019
21 April 2019

The Pailin site in 2018-19
7.30
0.234
3.47
7.94
84.3
9211
1364
Sandy clay loam (Vertosol)
73.5
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In both experiments, the plant and biomass data was
collected at harvesting. The outside buffer rows were
excluded from each plot, with only the plants remaining
in the internal 6 rows counted and harvested for yield.
Subsequently five subsample plants on the right hand
side of the plot and another five plants on the left hand
side were used for detailed data measurement of plant
components. Data on yield, starch content, soil moisture,
plant density, plant height, plant fresh weight, tuber fresh
weight and gross margin were collected from all
experiments. Data was analyzed using Statistix9 software
and Microsoft Excel whereby the analysis involved the
application of General Linear Models (GLM). In all
analyses, mean values were compared using Tukey’s
multiple range tests and the significant differences were
tested at P-value < 0.05.

Yield (t/ha)

Collection of data and statistical analysis
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This trial was conducted over two years, with three
different months of planting (April, May, and June)
combined with land preparation treatments of ploughing
and conventional hilled up (farmer practice), which was
compared with no till planting. Results at the Samlout site
in 2017-18 season found that (Fig. 2), conventional hill
practice planted in May and both treatments planted in
June, produced significantly higher yields (34.86 to 38.53
t/ha) than either practice in April (16.41 to 23.94 t/ha, P
< 0.05); however both conventional hill and no till
practice planted in April, did not yield significant
differences to the no till treatment planted in May (P >
0.05). Cassava was planted on 8 April 2017, when the
soil was hard and dry due to lack of early season rainfall,
which made it difficult to plant cassava for all treatments.
Consequently, plant population 7,958 plant/ha was lower
than target population 10,000 plants/ha, which also
resulted in low yields. Subsequent treatments of cassava
planted on 15 May and 16 June 2017, had good soil
moisture at planting time, as opposed to the April
planting time which was constrained by low soil
moisture. At the same site in 2018-19 season, results
found that all the conventional hilled treatments
regardless of planting month, along with the no till May
treatment, produced significantly higher yields (27.35
t/ha, 29.15 t/ha and 31.32 t/ha respectively) than the no
till treatment planted in April (14.12 t/ha, P < 0.05).
However, there was no significant difference between
conventional hill planted in April (23.33 t/ha) and to the
no till treatment planted in June (19.36 t/ha, P > 0.05)
(Fig. 3).

Hill

b b

Fig. 2. Effects of time of planting on cassava yield at the
Samlout site in 2017-18. Superscript letters indicate significant
differences for yield at P < 0.05.

Results
Effects of time of planting on cassava yield at the
Samlout site in 2017-18 and 2018-19

b

b
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Fig. 3. Effects of time of planting on cassava yield at the
Samlout site in 2018-19 season. Superscript letters indicate
significant differences for yield at P < 0.05.

Soil moisture measurement
Soil moisture measurement was conducted three times, at
planting, mid growing season and harvest time for each
plot. This provided information about soil moisture at
key development stages to determine if outcomes (ie.
plant establishment and yield) were affected by soil
moisture during these periods. In 2017-18 at the Samlout
site, the soil moisture levels at planting time, for both
conventional hill and no till farming practice planted in
May and June, were significantly higher than either
farming practice planted in April (Table 3). Soil moisture
was less important at the other two measurement times,
with no significant differences at mid growing season and
harvest. In the 2018-19 season soil moisture
measurements found that, both conventional hill and no
till farming practice planted in May and June, were
significantly higher than either farming practice planted
in April (Table 3). Soil moisture was less important at the
other two measurement times, with no significant
differences at mid growing season and harvest.
4
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Table 3. Volumetric soil moisture readings throughout the growing season at the Samlout site in 2017-18 and 2018-19. Superscript
letters within the same column indicate significant differences for soil moisture at P < 0.05.
Trial site
Practice
Soil moisture reading (%)
Planting time
Mid growing season
Harvest time
Samlout site 2017-18
April hill
12.0b
30.1
10.8
April no till
11.6b
29.6
10.2
May hill
27.4a
29.1
13.8
May no till
31.8a
34.6
12.4
June hill
30.3a
28.4
11.1
June no till
31.3a
31.5
12.3
Samlout site 2018-19
April hill
9.1b
29.2
10.2
April no till
11.8b
29.6
10.2
May hill
29.6a
29.1
11.8
May no till
30.3a
31.6
12.4
June hill
31.3a
28.4
10.1
June no till
33.9a
33.7
12.3

Cassava plant components at the Samlout site in 2017-18
and 2018-19
Plant characteristics including cassava plant density
(population/ha), starch content (%), plant height (cm),
plant fresh weight (kg), tuber number per plant, and tuber
fresh weight (kg) are summarized in Table 4. At the
Samlout site in 2017-18 season, there was no significant
difference of plant density, starch content and plant
height for any of the treatments (P > 0.05). The heaviest
plant and tuber weights as well as the highest number of
tubers per plant were achieved in the June planted
treatments and the May hilled up treatment, which were
significantly higher than May no till and April planted
treatments (P < 0.05). At the same site in 2018-19 season
we found that, conventional hill planted in April
produced significantly higher plant density than the no
till treatment planted in June (P < 0.05). The heaviest
tuber weights as well as the highest number of tubers per
plant were achieved in the May and June planted
treatments, which were significantly higher than April
planted treatments (P < 0.05). There was no significant
difference of starch content, plant height, and plant fresh
weight for any of the treatments (P > 0.05).

Production costs and gross profit margin
Cassava gross margin returns were constructed from the
operational costs incurred in the trials each season and
mean tuber yield for each treatment. Operational costs
were converted from the smaller trial area to costs per
hectare for ease of comparison. At the Samlout site in the
2017-18 season, both conventional hill and no till
practice planted in May and June, produced significantly
higher returns than either practice in April (P < 0.05).
Conventional hill planted in May provided a more
profitable return compared to no till practice planted in
May. Both treatments planted in June provided positive
returns (Table 5). Both conventional hill and no till
practice planted in April provided negative returns, this
was due to low tuber yield, low plant population
established, and high costs of weed control. At Samlout
in the 2018-19 season, both conventional hill and no till
practice planted in April provided negative returns, this
was due to low tuber yield, and high costs of weed
control. Both conventional hill and no till practice
planted in May and June, produced positive return (Table
5).

Table 4: Cassava plant components measured at the Samlout site in 2017-18 and 2018-19. Superscript letters within the same
column indicate significant differences for cassava plant components at P < 0.05.
Trial site
Samlout
site in
2017-18

Samlout
site in
2018-19

Starch content (%)
Plant height (cm)
Number tuber/plant
Plant fresh weight (kg/plant)
Tuber fresh weight (kg/plant)
Plant density (plant/ha)

April
hill
8,208a
24.1a
135.1a
7.0ab
3.2ab
2.1ab
10,000a

April
no till
7,958a
24.0a
131.5a
4.0b
2.3b
1.2b
10,000a

May
hill
9,958a
23.6a
148.2a
11.0a
4.8a
3.3a
9,625ab

May
no till
8,833a
23.4a
121.2a
8.0ab
3.6ab
2.5ab
9,250ab

June
hill
9,458a
23.2a
144.1a
9.0a
5.0a
3.4a
7,042ab

June
no till
9,333a
22.1a
134.9a
9.0a
4.6a
2.9a
6,000b

Starch content (%)
Plant height (cm)
Number tuber/plant
Plant fresh weight (kg/plant)
Tuber fresh weight (kg/plant)

17.7a
132.75a
8.0bc
3.9a
2.3bc

19.3a
121.13a
6.0c
3.8a
1.5c

19.4a
131.13a
12.0a
3.2a
3.8ab

19.9a
104a
11.0ab
4.1a
2.8abc

19.9a
149.4a
8.0bc
3.0a
4.1a

19.8a
154a
9.0abc
2.9a
3.9ab

Components
Plant density (plant/ha)
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Table 5. Cassava gross margin return at the Samlout site in 2017-18 and 2018-19.
Operation
Unit
Unit cost ($)
Total ($)
Land preparation (ha)
1
$ 120.00
$ 120.00
Cassava planting labour (ha)
1
$ 65.00
$ 65.00
Fertilizer (kg)
150
$ 0.60
$ 90.00
Planting material (bundle)
200
$ 1.50
$ 300.00
Labour application (person)
6
$ 7.00
$ 42.00
Weed control (person)
32
$ 7.00
$ 224.00
Labour to harvest cassava (tons)
1
$ 6.00
$ 6.00
Transport tuber to Silo (tons)
1
$ 6.00
$ 6.00
Total costs
$ 853.00
Farming practice
Gross margin ($USD/ha) at the Samlout site 2017-18
April
May
June
Hill
-$507
$1,247
$1,047
No till
-$492
$961
$1,014
Farming practice
Gross margin ($USD/ha) at the Samlout site 2018-19
April
May
June
Hill
-$507
$995
$895
No till
-$492
$907
$807

Soil moisture measurement
At the Pailin site 2017-18, the soil moisture levels at
planting time, for both conventional hill and no till
farming practice planted in May and June, were
significantly higher than either farming practice planted
in April (Table 6). Soil moisture was less important at the
other two measurement times, with no significant
differences at mid growing season and harvest. At the
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Yield (t/ha)

Results at the Pailin site in 2017-18 season found that,
there was no significant differences or interaction in
yields between any of the treatments (Fig. 4; P > 0.05),
which is in contrast to the results achieved at the Samlout
site. Aside from different months of planting, the other
significant factors that affected cassava yield were plant
density and soil moisture during the growing season,
which was also related to humidity, day temperatures and
rainfall. At the Pailin site in 2018-19 season results found
that, both conventional hill and no till practices planted
in April and May produced significantly higher yields
than either practice planted in June (Fig. 5; P < 0.05).
Both conventional hill and no till plant in April produced
yields from 24.33 t/ha to 26.16 t/ha, whilst both
treatments planted in May produced yields from 21.25 to
21.37 t/ha, respectively. This was contrast to the both
treatments planted in June which produced yields from
6.22 t/ha to 8.75 t/ha, respectively. Cassava planted in
June was appear in the lowest yield due to low target
plant population (10,000 plant/ha), which finally resulted
to lowest yield when planted in June. These contrasting
findings can be explained by rainfall during the planting
month. At the Pailin site in 2018-19 season, rainfall
received in April was 82 mm for the month, and in May
was 88 mm, which for both months was considerably
higher than in June which only received 21 mm in total
for the month.

Pailin site in 2018-19, the soil moisture levels at planting
time, for both conventional hill and no till farming
practice planted in May and June, were significantly
higher than either farming practice planted in April.
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Fig. 4. Effects of time of planting on cassava yield at the Pailin
site in 2017-18. Superscript letter indicate significant difference
yield at P < 0.05.
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Effects of time of planting on cassava yield at the Pailin
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Fig. 5. Effects of time of planting on cassava yield at the Pailin
site in 2018-19. Superscript letters indicate significant
difference at P < 0.05.
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Cassava plant components at the Pailin site in 2017-18
and 2018-19
Plant characteristics including cassava plant density
(population/ha), starch content (%), plant height (cm),
plant fresh weight (kg), tuber number per plant and tuber
fresh weight (kg) are summarized in Table 7. At the
Pailin site in the 2017-18 season we found that, the
highest plant heights were achieved in the May
treatments, which were significantly higher than June
planted treatments (P < 0.05). The heaviest tuber weights
were achieved in the June planted treatments, which were
significantly higher than April planted treatments (P <
0.05); however statistical significance demonstrated
varying levels of difference between treatments. There
was no significant difference of starch content, plant
height, or number of tubers per plant for any of the
treatments (P > 0.05). At the Pailin site in the 2018-19
season we found that, the highest plant density as well as
the number of tubers per plant were achieved in the April
and May treatments, which were significantly higher than
June planted treatments (P < 0.05). There was no

Phan et al.
significant differences of starch content, plant height,
plant fresh weight or tuber fresh weight between any of
the treatments (P > 0.05).
Production costs and gross profit margin
At the Pailin site in the 2017-18 season, both
conventional hill and no till practice planted in May and
June, produced significantly higher returns than either
practice in April (P < 0.05). No till planted in May
provided a more profitable return compared to
conventional hill practice planted in May. Both
treatments planted in June provided more positive returns
than both treatments planted in April (Table 8). In
contrast to this, at Pailin in the 2018-19 season, both
conventional hill and no till practice planted in April and
planted in May provided positive gross margin returns
(Table 8). The biggest financial loss was from the June
plantings, as they produced the lowest yields (6 t/ha to 9
t/ha) which was compounded by the high costs of
production including planting material and high casual
labour costs for weed control.

Table 6: Volumetric soil moisture readings throughout the growing season at the Pailin site in 2017-18 and 2018-19. Superscript
letters within the same column indicate significant differences for soil moisture at P < 0.05.
Trial site
Practice
Soil moisture reading (%)
Planting time
Mid growing season
Harvest time
Pailin site 2017-18
April hill
9.4b
29.6
12.0
April no till
11.6b
29.2
13.7
May hill
26.7a
26.9
29.7
May no till
27.9a
34.3
31.4
June hill
30.2a
32.1
13.3
June no till
29.9a
21.4
29.0
Pailin site 2018-19
April hill
10.1b
29.6
12.1
April no till
10.4b
29.3
10.1
May hill
27.4a
33.4
12.2
May no till
25.8a
33.6
13.4
June hill
26.5a
26.4
11.5
June no till
26.9a
26.4
13.4
Table 7: Cassava plant components measured at the Pailin site in 2017-18 and 2018-19. Superscript letters within the same column
indicate significant differences for cassava plant components at P < 0.05.
Trial site
April
April
May
May
June
June
Components
hill
no till
hill
no till
hill
no till
Pailin site
Plant density (plant/ha)
9,458a
9,625a
9,208a
9,583a
9,666a
9,583a
a
a
a
a
a
in 2017-18
Starch content (%)
24.1
24.0
22.1
22.5
23.4
23.9a
ab
ab
ab
a
b
Plant height (cm)
160
153.3
159.4
191
122.7
119.5b
Number tuber/plant
9.0a
6.0a
7.0a
9.0a
7.0a
6.0a
a
a
a
a
a
Plant fresh weight (kg/plant)
4.8
3.0
4.5
5.1
2.9
3.2a
bc
c
ab
abc
a
Tuber fresh weight (kg/plant)
2.3
1.5
3.8
2.7
4.2
4.0ab
Pailin site
Plant density (plant/ha)
9,012a
9,012a
8,854a
8,229a
3,125b
3,281b
in 2018-19
Starch content (%)
23.7a
22.8a
21.3a
21.2a
20.9a
21.5a
a
a
a
a
a
Plant height (cm)
142.9
144.6
130
191
123.4
120.5a
ab
ab
ab
a
ab
Number tuber/plant
7.0
7.0
7.0
8.0
6.0
4.0b
Plant fresh weight (kg/plant)
4.0a
3.8a
3.3a
4.1a
3.0a
2.9a
Tuber fresh weight (kg/plant)
3.3a
2.9a
2.7a
3.3a
2.1a
1.8a

Asian Journal of Agricultural and Environmental Safety
Vol. 2021, No. 1

7

2021

Phan et al.

Table 8: Cassava gross margin return at the Pailin site in 2017-18 and 2018-19.
Operation
Unit
Land preparation (ha)
1
Cassava planting labour (ha)
1
Fertilizer (kg)
150
Planting material (bundle)
200
Labour application (person)
6
Weed control (person)
32
Labour to harvest cassava (tons)
1
Transport tuber to Silo (tons)
1
Total costs
Farming practice
April
$101
$211

Hill
No till
Farming practice
Hill
No till

Discussion
Our two year study at the Samlout site found that, both
conventional hill and no till practices planted in May and
June produced higher yields than either practices planted
in April. Similar results were achieved in a similar time
of planting cassava experiment run over four years at
Rayong Field Crops Research Center in the eastern of
Thailand (Sinthuprama and Tiraporn, 1987). This study
found that the highest root yields of cassava were
obtained when planted in the rainy season from June to
October; and yields were lowest when cassava was
planted from February to April (Sinthuprama and
Tiraporn, 1987). The significant effect of planting time
on yield at Samlout was explained by the factors of soil
moisture and rainfall. Moisture limitation was a major
factor at the establishment phase during this experiment.
In our trials, cassava planted in April; when the soil was
hard and dry, had difficultly establishing and plant
survival was lower than the alternative months of May
and June, which resulted in the lowest yields from April
planting, regardless of land preparation. These results
illustrated that soil moisture is critical at planting time
and is a useful tool for farmers and advisors to make
decisions surrounding time of planting. Soil moisture
stress at planting time can be explained by the climate as
April is the hottest month of the year and rainfall is
sporadic and often less than 50 mm in total for the month.
Rainfall is the critical climatic factor that distinguishes
agro ecological zones and also a major factor during the
crop establishment phase (Fresco, 1993). At the Samlout
site in 2017-18 season, rainfall received in April (29 mm
in total for the month) was less than in May and June (146
mm and 235 mm in total for the month), which is typical
in Northwest Cambodia. In our trials, cassava planted in
April, demonstrated that soil moisture stress during the
hottest month of the year, with only sporadic, low rainfall
had a significant detrimental effect on both establishment
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April
$761
$427

Unit cost ($)
$ 120.00
$ 65.00
$ 0.60
$ 1.50
$ 7.00
$ 7.00
$ 6.00
$ 6.00

Total ($)
$ 120.00
$ 65.00
$ 90.00
$ 300.00
$ 42.00
$ 224.00
$ 6.00
$ 6.00
$ 853.00
Gross margin ($USD/ha) at the Pailin site
2017-18
May
June
$792
$347
$1,457
$398
Gross margin ($USD/ha) at the Pailin site
2018-19
May
June
$826
-$506
$448
-$484

and yield of cassava compared to May and June planting
conditions. Our findings concur with other research,
including a trial in Nigeria; found that soil moisture stress
led to a decline in number of tubers by 95%, tuber yield
by 87%, and plant height by 47% (Aina & Akinrinde,
2007). The simple action of delaying planting time by 12 months could be easily implemented by farmers in our
region and beyond, to successfully mitigate the risk of
crop failure, stabilize production and optimize yield.
At the Pailin site in 2017-18 season results found that,
there were no significant differences or interactions in
yields between any of the treatments. These findings can
be explained by rainfall during the planting month. At the
Pailin site in 2017-18 season, rainfall received in April
was 92 mm for the month, in May was 104 mm for the
month and in June was 161 mm for the month. The site
at Pailin in 2018-19 season, found that all treatments
planted in April and May produced significantly higher
yield than either practice in June, which is in contrast to
the results at the Samlout site. These contrasting findings
can be explained by rainfall during the planting month.
At the Pailin site in 2018-19 season, rainfall received in
April was 82 mm for the month, and in May was 88 mm,
which for both months was considerably higher than in
June which only received 21 mm in total for the month.
The reverse happened at Samlout site in 2018-19 season,
where rainfall received in April was only a trace amount
3 mm in total for the month, compared to the significant
establishment rainfall totals of 123 mm and 271 mm in
total for the months of May and June respectively. Aside
from planting time, the other significant factors that
affected cassava yield were plant density and soil
moisture during the growing season, which was also
related to humidity, day temperatures and rainfall. The
fact that soil moisture was closely aligned to climate
variables was not surprising, however we did hypothesize
that there would be significant differences in moisture
content between the conventionally ploughed and hilled
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treatment and no-till treatments. This did not occur and
we speculate that this may be due to all treatments being
equally constrained by soil moisture at the establishment
phase of cassava, especially in the first year of planting
as the whole site came out of conventional hilled up
cassava the previous season. Perhaps the plant
architecture of cassava has some bearing on the
establishment of the different treatments. Some of the
benefit of no till comes from increased biomass on the
soil surface from crop residues, which helps keep more
water in the soil profile by increasing infiltration and
reducing evaporation, providing better conditions for
germination and establishment(Leng Vira et al., 2018).
A study on yield responses of maize and sunflower to
mulch under no-till farming in Northwest Cambodia
found that the highest soil moisture (39%) was recorded
in the 20 t/ha of maize stover mulch plots (highest mulch
treatment) and that there was minimal moisture in the nil
mulch plots (Montgomery et al., 2016). Crop residues
often result in a layer of mulch which protects the soil
from the impact of rainfall and wind, stabilizes soil
moisture and temperature in the surface layers and allows
for great water infiltration into the soil and less runoff
(Montgomery et al., 2016). This doesn’t seem to happen
with cassava as there are very little surface residues after
harvest and stems are collected and removed from the
field. Research investigating system impacts on cassava
yield on sloped cassava fields in Northern Vietnam found
that there were significant differences in systems of
cassava, with grass hedgerows yielding higher than a
straight monocropping system (Howeler, 2014). Cassava
with grass hedgerows plots provided more stored
moisture and reduced water runoff than monocropping
system (Howeler, 2014).
In our trial at the Pailin site in 2017-18 and in 201819, both conventional hill and no till treatments didn’t
give benefits for any treatments we expected due to high
costs of production and high casual labour costs for weed
control. Another study on traditional tillage and no-till
for cassava production in Southeastern Nigeria supports
our findings, as they similarly did not achieve significant
differences in cassava yield (Sorrenson et al., 1998).
Likewise, a trial on cassava planting systems in a sandyclay-loam soil at Zaire, Nigeria (Ezumah, 1980), found
that yields were not significantly different between hilled
up treatments and no-till treatments (yields ranged of
20.4 t/ha to 21.8 t/ha). Other studies investigating time of
planting have been conducted in Thailand (Sinthuprama
et al., 1983), Indonesia (Wargiono, 2001; Fauzan and
Puspitorini, 2001), China (Zhang, 1998) and the
Philippines (Villamayor and Daviner, 1987). In general,
yields were found to be higher when cassava was planted
in the early part of the rainy season (May-June in most
countries, October-November in Indonesia) or the early
of spring (February-March in North Vietnam and China).
In many countries some cassava was also planted at the
end of rainy season, such as in August-September in
Kerala, India, or in September-November in Thailand

and South Vietnam (Sinthuprama et al., 1983). In Hainan
island of China, cassava can be planted throughout the
year due to high rainfall when harvested 12 months after
planting, but only from Feb-May when harvest at 8
months after planting; starch contents were always
highest when the roots were harvested in the dry and cold
months of Nov-March (Zhang Weite et al., 1998). In my
research over 2 seasons, we demonstrated good yields
and increased profitability at the altered time of planting
in May and June, which may improve cassava yield and
reduce the risk of crop failure in comparision to the
results achieved from current planting times.
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Conclusion
The results of this study for two years demonstrated that
cassava planted in April, which is the driest and hottest
month in this area, resulted in lower yields than cassava
planted in May and June under conventional hill and no
till farming practices. This study provided evidence for
the usefulness of the altered time of planting for cassava
production in Northwest Cambodia. Hence, planting
cassava in May and June can be used as the basis for
recommendations for alternative planting windows for
reduction of crop failure and improvements to cassava
production in the region. These results highlight the
importance of managing planting time in the premonsoon period. Shifting planting times back to cooler
months with more reliable rainfall is a simple practice
that farmers can easily implement without added
expense, debt, labour or resources required. This is an
important outcome for not only smallholder farmers, but
it is also applicable to the wider audience of medium to
large scale farms in the region and on a broader scale, SE
Asia, where mitigating climate risk to reduce crop failure
is a high priority. It is now clear that planting cassava in
May is a viable alternative time of planting to obtain high
yielding cassava and more profitable gross margin
returns.
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