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ABSTRACT
Nowadays, information technology on planting calendar and fertilizer dosage
remains research challenges, in Indonesia, especially for end user farmers. Integration
of the planting calendar (then called as KATAM – ‘Kalender Tanam’), has raised many
benefits for users since it provides the basic recommendations for seed and fertilizer
needs. This research aims to validate the benefit of using Integrated KATAM as
guidance for rice planting and fertilizing in Bangak Village, Banyudono Sub-district,
with an area of around 6,100 m2. Two different approaches was performed: (i)
interviewing farmers about planting date, variety, growth phase, water resource, and
their technology to anticipate climate change, and (ii) calculating the rice productivity
under different planting date, planting pattern, fertilizer dosage, and variety. Two
treatments were used simultaneously on the field within the same planting calendar
based on KATAM. The first treatment was a combination of planting date and
fertilizer dosage for Situ Bagendit variety, while the second was two fertilizer dosages
applied on two rice varieties (Ciherang and Situ Bagendit). Field activity was held on
May-August and June-September 2016. The results found that around 60% of the
farmers in Banyudono Sub-district did not applied the integrated KATAM
recommendation on planting time. During a year of validation period (2016), 80% of
the farmers applied the rice-rice-rice pattern, and the remaining applied rice-ricepalawija. Our findings revealed that most farmers preferred to use Situ Bagendit
variety as its higher tolerance to drought and higher potential yield. By applying
KATAM recommendation, Situ Bagendit rice variety gave the highest productivity up
to 8.89 ton/ha compared to other rice varieties. Further the research highlights the
use of KATAM recommendation may increase rice productivity especially when Situ
Bagendit is applied.
KEYWORDS
Duncan's Multiple Range Test, rice variety, rice productivity, Situ Bagendit, yield
component

INTRODUCTION
Providing farmers with advanced tools and
knowledge to implement sustainable production is one
of the essential efforts to mitigate the impacts of
climate change on the agricultural sector. Several
actions to achieve this effort is by providing droughttolerant varieties (Loboguerrero et al., 2019; Mottaleb
et al., 2017; Perdinan et al., 2008; Yasin and Ma’shum,
2006), high-temperature tolerant varieties (Killi et al.,
2017), and saline tolerant varieties (Thi Nhung et al.,
2019); improving forestry agriculture (Shrestha et al.,
2018); enriching biodiversity (Thierfelder et al., 2017);
optimizing the efficient use of rainwater (Setiapermas
and Jauhari, 2008; Srihartanto and Widodo, 2020;
20

Velasco-Muñoz et al., 2019); replenishing groundwater
with conservation agriculture (Lillo et al., 2019);
developing marine defense systems (Koh and Teh,
2020); and better floods management in situations of
sea-level rise and storm surges (Lilai et al., 2016). All
these actions are beneficial to improve mitigation of
the impacts of current extreme climate variability, as
well as countering the adverse effects of climate
change in the future (Bruinsma, 2003).
One of the Ministry of Agriculture's strategic
programs is to increase the production of rice, corn,
and soybeans (Fudjaja et al., 2020; Juhandi et al., 2018).
A few problems in implementing the program are the
lack of supporting facilities and the farmers’ lack of
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knowledge about location-specific technologies (irrigated rice fields, rainfed rice field, dry land, or
suboptimal land), lack of knowledge and application of
pest and disease control according to field conditions,
and the application of technological innovation is not
yet fully aimed to anticipate climate change impacts
(drought or inundation) (Aslam, 2016; Estiningtyas and
Rahman, 2020). The innovation of information
technology of the planting calendar (integrated
KATAM) on food crops which has been published by
the Agricultural Research and Development Agency in
anticipation of extreme climate is the basic reference
for irrigation, seed requirements, variety needs, and
fertilizer dosages for extension workers and farmers.
Unfortunately, the utilization of this integrated KATAM
technology by new extension workers and farmers at
this moment is limited only as a reference of fertilizer
demand information for fertilizer subsidy.
The availability of information about climate and
agricultural cultivation technology in facing extreme
climate will greatly help in planning the farming
strategies at the user level. Prediction of planting time
is very important for policymakers, extension workers,
and farmers to plan cultivation practices such as
commodity and variety selection, irrigation planning,
fertilizer dosages, and other agricultural aspects. For
policymakers, predicting planting time is required to
plan the strategies to distribute seed and fertilizer.
Prediction of agricultural yield is also needed to
find out areas that experience a surplus or deficit, thus

it can be further used to develop strategies in
agricultural production distribution and stocks. For
extension workers, this information is used as a base in
providing recommendations on planting time with
better results to farmers. Furthermore, farmers' ability
to adapt effectively by utilizing climate predictions can
affect the national economy, especially in countries that
highly dependent on the agricultural sector. The
purpose of this study is to obtain verification and
validation data of integrated planting calendar
(KATAM) on rice fields including planting time, crop
varieties, farmers' technology for anticipating climate
change, also water resource data for irrigated and
rainfed rice fields.
RESEARCH METHODS
The validation activity was carried out in Bangak
Village, Banyudono Sub-district, Boyolali Regency in
the dry season of 2015/2016, and the research area was
the technical irrigation rice field of Gisik Dam located in
Banyudono Sub-district, Boyolali Regency (Figure 1).
Two of the required research materials were the
planting calendar map of Boyolali Regency in the dry
season of 2015/2016 and input of rice production
facilities. This study compared the information of
integrated KATAM with observation data and validated
the available information in integrated KATAM by util
izing some information of the production input which
is adjusted to the integrated planting calendar map
(integrated KATAM).

Figure 1. Planting calendar map of Banyudono Sub-district, Boyolali Regency, in the dry season of 2016.
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Information on planting time recommended by
integrated KATAM is the 2nd to 3rd week of April (11-30
April 2016), while validation of planting time was
carried out before the recommendation of integrated
KATAM. The first period of validation was performed
from 27 May (planting) to 27 August 2016 (harvest)
with an area of 6,000 m2, and the second was from 14
June (planting) to 14 September 2016 (harvesting) with
an area of 5,200 m2. In addition to planting time,
another treatment implemented was two fertilizer
dosage recommendations. The first was KATAM
recommend-ation (Phonska 350 kg/ha and urea 200
kg/ha) and the second was farmers’ fertilizer dosage
routine (Phonska 600 kg/ha, 200 kg/ha urea, and 285
kg/ha SP-36). The varieties planted were Situ Bagendit
and Ciherang. The planting plot of Situ Bagendit and
Ciherang rice varieties planted on 27 May 2016 had an
area of 6,000 m2 while the planting plot of Situ Bagendit
rice varieties on 14 June 2016 had an area of 5,200 m2.
The data obtained were productivity, percentage
of filled grain, 1,000 grains of grain weight, the
maximum number of tillers, root length, and panicle
length. Data were analyzed by Duncan's Multiple Range
Test 5% method which compared the yield of the two
planting seasons for the Situ Bagendit variety (planting
time in April and planting in May) as well as the
agronomic data between each treatment for each
planting season. Social data on the utilization of
irrigation networks were taken by focused interviews
on members of farmer groups. The collection was
carried out with a farmer group meeting in Bangak
Village. The question materials are the area of paddy
fields and rice productivity at the same planting time.
RESULTS AND DISCUSSIONS
Map of the planting calendar (KATAM) which is
recommended by the Agroclimate Research and
Hydrology Center, Center for Agricultural Land
Resources, Agricultural Research and Development
Agency of the Ministry of Agriculture in the dry season
of 2015/2016 is the basis of consideration for the users
of irrigated rice field cultivation technology. An
integrated planting calendar is a tool that provides
spatial and tabular information about predictions of the
planting season, cropping patterns, potential planting
areas, areas prone to flood and drought, attacks by
pests, recommended varieties, the rice and secondary
crops needs, recommended fertilizer dosage and
requirements, and also agricultural machinery or tools
(alsintan) recommendations based on predictions of
climate change and variability.
This integrated planting calendar can be used to
determine the planting time of each season (rainy
season and dry season), to determine cropping
22

patterns and crop rotation, to estimate the potential
planting area in crop planning and food crop
production, also to predict the decrease or failure in
production and farmers' losses due to drought,
flooding, or attack by pests (Anggarendra et al., 2016;
Fahri et al., 2019). Several accessible information from
the KATAM calendar are planting time, fertilizer dosage,
varieties, and pest attacks which usually occurred at the
sub-district level. Boyolali Regency is one of the riceproducing areas in Central Java with a total rice field
area of about 22,710 ha.
The sources of irrigation water in Boyolali
Regency are dams (weirs), trench dams, and reservoirs
(springs whose water is collected in the form of ponds).
Farmers, especially those who plant rice commodities
in Boyolali Regency performed adaptation efforts to
climate change which is modified to the conditions of
the irrigation network. Rivers that are the source of
irrigation water in Boyolali Regency are Pepe River,
Serang River, Cemara River, Butak River, and Gandul
River. Banyudono Sub-district in Boyolali Regency is an
area of irrigated rice fields whose water sources come
from the Pepe River and the Pengging spring (Figure 2).
At this location, there are also Drono Dam, Karangkulon
Dam, Gisik Dam, and Bukur Ireng Dam for rice field
irrigation. The main source for irrigation in Bangak
Village comes from Gisik Dam. Rainfall condition at the
planting time after KATAM recommendation indicated
that at that time it was approaching the dry season.
Banyudono sub-district has a rice field area of
about 1,515 ha (BPS, 2016a). However, rice fields that
can be irrigated in planting season III from the irrigation
network were around 1,300 ha. Bangak Village in
Banyudono Sub-district, Boyolali Regency has a total of
technical irrigated rice fields area about 75 ha. Irrigation
water availability in this region is sufficient and allows
farmers to grow rice continuously in one year (with a
rice-rice-rice planting pattern). However, in a long dry
season, some farmers preferred corn to be planted in
the planting season III since the irrigation water was not
accessible in the rice fields location.
According to interview results with the Head of
Gapoktan in Bangak Village, one of the efforts to
expand the area of rice fields that can be irrigated
during planting season III is repairing the primary
channels in dams and maintaining the secondary
channels in irrigation networks. Another problem faced
by farmer groups is the silting of Pepe River around
Gisik Dam. Therefore, each group performed sediments
and rubbish dredging manually every dry season.
Rainfall data in Boyolali Regency is listed in Table 1.
The recommended planting season III in
2015/2016 by integrated KATAM for Banyudono Subdistrict is on the 2nd to 3rd week of April. However, due
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Table 1. Amount of rainfall and number of rainy
days by month in Boyolali Regency, 2016.
Month

Rainfall (mm)

Rainy Days

January

400

21

February

356

20

March

351

19

April

269

14

May

230

16

June

130

11

July

124

13

August

147

13

September

222

14

October

273

16

November

288

15

December
Source: (BPS, 2016b)

375

17

to the availability of sufficient water every year, farmers
did not plant in unison. Results from interviews and
surveys showed that farmers who plant rice in
accordance with integrated KATAM occupied only 40%
of the total irrigated rice field area of Banyudono Subdistrict. As much as 80% of the total respondents in the
Ba-nyudono sub-district applied the rice-rice-rice
planting pattern and the remaining 20% applied the
rice-rice-palawija (corn) pattern.
The application of planting patterns in a rice field
area is influenced by the availability of water, irrigation
network facilities, and cli mate anomalies. The climate
anomaly that often occurs is El Niño which causing
limited irrigation water (Mursidi and Sari, 2017). In
determining the planting season, part of the Boyolali
region adheres to the principles of local wisdom,

namely pranoto mongso, by reading natural phenomenons such as falling leaves, flying kapok randu,
tubers growth, etc.
The management of water in each area that uses
irrigation channels was helped by an officer of the
farmer groups who is assigned to create a schedule for
the irrigation distribution between blocks, especially if
there is water scarcity. Farmer group institutions have
been running well, as evidenced by the existence of an
orderly recorded administration and regular meetings.
Types of activities that are usually coordinated by
farmer groups are pest control, irrigation channel
maintenance, and irrigation arrangements.
In a long dry season, where the water discharge
is receding in some places, rice is not planted, then
farmers tend to cultivate crops to minimize crop failure
due to the lack of water. Based on interview results, the
2015/2016 rainy season began in October and ended
in April, and the dry season started in May. The beginning of the rainy season was followed by farmers’
planting season. The dominant rice varieties cultivated
by farmers in the planting season I was IR 64 for about
80% of the total farmers, and in the planting seasons II
and III was Situ Bagendit which preferred by around
80% and 75% of the total farmers (Table 2). Situ
Bagendit variety was considered better in planting
season II and III because the variety has a higher yield
and more resistance to drought.
As an effort of climate change adaptation in
several points in Bangak Village, Banyudono Subdistrict, Boyolali Regency, there was also corn cultivation during planting season III. According to the
interviewees, the cultivation was carried out on an
average of 0.2 ha of land. The variety planted is Pertiwi
which includes hybrid maize, and the farmers were
required to purchase new seeds for every cultivation.

Figure 2. Drono and Gisik Dam in Pepe River, Banyudono sub-district, as the main source of rice fields irrigation.
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Table 2. Rice varieties, which were commonly
planted in Bangak Village, Banyudono
Sub-district, for each planting season.
Rice Varieties
Number of farmers
used (%)
Planting Season I
a. IR 64
80,00
b. Ciherang
10,00
c. Memberamo
10,00
Planting Season II
a. IR 64
10,00
b. Memberamo
10,00
c. Situ Bagendit
80,00
Planting Season III
a. Situ Bagendit
75,00
b. IR 64
25,00
The productivity gained reached 6.5 tons/ha. This
result can be optimized by adding supplementary
inputs for fertilizer to get close to the potential
productivity for maize which is around 8 tons/ha. Apart
from the planting patterns that were adjusted to the
local climate and agroecosystem, farmers in Bangak
Village of Banyudono Sub-district also adapted to the
availability of irrigation water in each planting season.
The adaptation performed by farmers was irrigating
inter-mittently in the planting season II and III.
The validation of planting time and recommended fertilizer dosage of integrated KATAM depend
on the availability of irrigation water, far-mers'
readiness, and farmers’ habits at the field level. The
validation of planting time was carried out after the
integrated KATAM recommendations, which was on 27
May 2016 and 14 June 2016. The results of the
validation showed that the most profitable planting
time for the Banyudono subdistrict was after the
recommendation of integrated KATAM. Results from
field observations and validations about the productivity comparison of rice which was planted for each

planting time is depicted in Table 3. Table 3 shows that
the productivity of rice with planting time after KATAM
recommendation (5.6 tons milled dry grain/ha) was
higher than those before the recommendation of
KATAM (3.2 tons milled dry grain/ha). This is due to the
availability of sufficient water in the planting season III.
Membramo rice variety has a potential yield of 6.5
tons/ha (BPPP, 2019a) while Situ Bagendit variety has a
potential yield of 5 tons/ha (BPPP, 2019b).
The observation results of the agronomic
component and the yield component in the assessment
plot (planting time after the recommendation of integrated KATAM) are depicted in Table 3, Table 4, and
Table 5. Table 3 shows that some agronomic components such as the maximum number of tillers and
productive tillers (15 stems and 18 stems), also the
length of root and panicle at both planting season II
and III were not significantly different. The time
difference in planting time for Situ Bagendit variety was
about 18 days (2 dasarian). Table 3 also shows that only
the number of empty clumps is significantly different
between the two planting seasons. Therefore, we
suggest that planting in June to September 2016 was
risky. This was also because of the golden snail attack.
The maximum number of tillers, number of productive
tillers, root length, and panicle length for each treatment were also not significantly different.
According to Table 4, the highest number of
tillers, the highest number of productive tillers and
maximum length of panicle were attained in planting
time June with fertilizer dosage following KATAM
recommendation and the results were not significantly
different from other treatments. The highest number of
empty clumps were attained in planting time May with
fertilizer dosage following farmers recommendation
and the result also has no significant difference with the
other treatment in the same planting time. However, it
was significantly different from the results in planting
time June for both fertilizer dosages.

Table 3. Rice productivity comparison (tons milled dry grain/ha) according to planting time in Bangak Village,
Banyudono Sub-district, in planting season II and planting season III of 2015/2016.
Location

Bangak
Village,
Banyudono
Sub-district

Planting time
in accordance
with KATAM
Planting time
before KATAM
Planting time
after KATAM
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Percentage Area
of 1500 ha

Varieties

Productivity (ton
milled grain/ha)

2nd – 3rd week of
April, 12 April

42%

Membramo

3.5

7 March

42 %

Situ Bagendit

3.2

27 May

15 %

Situ Bagendit
Ciherang

5.2
4.4

14 June

1%

Situ Bagendit

6.1

Starting of Planting Time
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The maximum length of the root was attained in
planting time May with fertilizer dosage following
KATAM recommend-dation and has no significant
difference from other treatments. Table 4 shows that
the highest productivity and number of empty grains
were attained in the planting time June with fertilizer
dosage following KATAM recommendation and the
result was not significantly different from other
treatments. The maximum amount of filled grain and
highest average filled grain were attained in planting
time May with fertilizer dosage following farmers
recommendation and the result also was not
significantly different from other treatments. Not far
different from the previous result.
Table 5 shows that the highest gross weight of
grain, dry weight of grain, and grain weight of 1000
grains in planting time June with fertilizer dosage
following KATAM recommendation and the result was
not significantly different from other treatments. The
result of observation performed in Bangak Village,
Banyudono Sub-District during the 2015/2016 dry
season was corresponding to a study submitted by
Satoto et al., (2013). Satoto et al., (2013) revealed that
the yield from IR 64 variety planted during two planting
seasons in Central and West Java in 2001-2003 had a
difference of 3.8 tons/ha when planted in the 2001 dry

season, whereas the difference in the 2002 wet season
was only 1.6 tons/ha. They also added that cultivation
in the dry season and wet season in 2010 resulted in
yield differences and there were interactions between
genotypes and planting season in testing 29 ultra-early
accessions of rice gross weight germplasm collection in
Kuningan (altitude ± 600 m). Thus, Satoto et al., (2013)
stated that the tested genotypes had differing reactions
toward the seasonal changes.
Several attempts can be performed to lower the
gaps in inter-season yield. The first thing which can be
performed is to identify the dominating biota that
constructs the irrigated rice field habitat in the dry and
wet season. This is mainly to find out the differing
prevalence of pests and insects, the presence of
pathogens causing plant diseases, and natural weeds
that can be utilized to overcome pest attack and
disease. The observation results showed that there is a
connection between climate change attributes, such as
increasing temperature, with the spread of pests and
plant diseases. When the increasing temperature is
accompanied by increasing humidity, the number of
pests population, pests attacks, and plant diseases also
tend to increase. The application of season-specific
cultivation techniques plays a major role in minimizing
the gaps in inter-season yield.

Table 4. Rice productivity comparison for planting time in May-August (W1) and June-September (W2) 2016 in
Bangak Village, Banyudono Sub-district, Boyolali Regency.
Treatments

Maximum
number of
tillers

Number of
productive
tillers

Number
of empty
clumps

Length of
root (cm)

Length of
panicle
(cm)

Grain
Moisture
Level

Number of
empty
grain

% Filled
Grain

W1P1

22.03a

15.67a

14.67a

21.27a

24.00a

31.62a

15.67a

0.91a

W1P2

19.77a

15.00a

10.33ab

21.87a

25.00a

29.74a

15.33a

0.90ab

W2P1

19.13a

17.57a

0.67bc

19.53a

25.67a

27.46a

16.37a

0.88b

W2P2

22.67a

19.17a

0.00c

21.27a

26.20a

27.28a

17.37a

0.88b

Sig.

0.210

0.056

0.174

0.074

0.58

0.244

Average
of filled
grain

Number
of filled
grain

Gross
Weight of
Grain (gr)

Treatments

Rice yield
Rice
per Ubinan* productivity
(kg)
(kg/ha)

Dry
Weight of
Grain (gr)

Weight of
1,000
grains (gr)

W1P1

5.21a

7578.20a

161.67a

1616.00a

41.33a

36.33a

22.45a

W1P2

5.19a

7544.20a

145.00b

1209.30b

40.33a

33.67a

28.91a

W2P1

6.02a

8756.40a

126.97c

1269.70b

44.00a

36.67a

28.88a

W2P2

6.11a

8892.10a

126.70c

1267.00b

45.33a

39.00a

31.00a

Sig.

0.55

0.55

0.164

0.116

0.55

Note: *Ubinan is a term for a rice harvest measurement tools; W1 showed the planting time in May while W2
showed planting time in June; P1 showed farmers’ fertilizer dosage while P2 showed KATAM’s fertilizer dosage;
a, ab, bc, and c are the ranking code for the average value of treatment consecutively from largest to smallest
which used to determine the difference in effect between treatments by Duncan’s Multiple Test Results (DMRT).
Numbers in the same column followed by the same letter shows no significant difference in the DMRT test level
of 5%.
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Currently, farmers are still implementing the
same rice cultivation system in both the wet season and
dry season although the agroclimatic differences in
those seasons affect the agronomical and physiological
growth of the rice plants. Therefore, fertilizer dosage
recommendation, spacing, irrigation systems, pest
control, and other cultivation techniques are needed to
be differentiated between the wet season and the dry
season. Appropriate application of season-specific
technology will minimize the inter-season yield gaps
which then lead to an increased rice production and
national food security (Espe et al., 2016). Adoption of
technology through a comprehensive approach is also
recommended so that the season-specific technology
already existing can be implemented on farmers’ land.
The yield gaps occur because of different
techniques between one and other farmers, different
seasons, and different locations is still relatively large,
thus technology adoption is expected to increase rice
productivity in farmers' fields (Nakano et al., 2018). The
next essential supporting factor is weather forecasting
based on the season. The forecasting result is required
to be the basis in determining the start of planting time
and the technology to be applied in each season.
Yang et al., (2008) stated that rice yield varies
depending on the planting season in tropical irrigation
conditions. The rice yield in the dry season is higher
than in the rainy season (Wang et al., 2016) because the

amount of solar radiation received during the grain
ripening stage is higher in the dry season. Likewise, the
accumulation of biomass from flowering to
physiological maturity occurs faster in the dry season
rather than the rainy season, but there is no
translocation of accumulated biomass before flowering
into pulp. The total aboveground biomass during
physiological maturation is an important factor to
evaluate the yield gap between the dry and wet
seasons. In addition, average daily solar radiation, biomass accumulation during the ripening stage, and
declining production efficiency per unit of biomass are
also other important factors in evaluating the yield gap
between the dry and wet seasons under tropical
irrigated conditions.
The results from observations on Situ Bagendit
and Ciherang varieties cultivation (May-August 2016)
showed that Situ Bagendit was the more suitable
variety to be planted in the dry season with very limited
irrigation. Table 5 shows that the highest number of
productive tillers in Situ Bagendit variety was attained
with fertilizer dosage following KATAM recommendation, even though the result was not significantly
different from other treatments. According to Table 5,
the highest productivity was attained in Situ Bagendit
variety with fertilizer dosage following farmers'
recommendation. However, the result also was not
significantly different from one another. This indicated

Table 5. Comparison analysis of agronomic components and yield of Situ Bagendit and
planting time of May-August 2016.
Treatments (fertilizer
Maximum Number of Length Length Number of
dosage-rice varieties)
number of productive
of
of root
empty
tillers
tillers
panicle
(cm)
clumps
(cm)
Farmer’s-Ciherang
16.25bc
13.00a
22.95b
18.40b
6.50a
Farmer’s-Situbagendit
22.16a
15.36a
24.26a
21.26a
14.67a
c
a
a
a
Katam-Ciherang
15.50
13.65
24.55
21.30
6.50a
Katam-Situbagendit
19.68ab
15.48a
25.04a
21.86a
10.33a
Treatments (fertilizer
dosage-rice varieties)

Rice
yield
per

Producti
-vity
(kg/ha)

Gross
Weight
of Grain
(gr)

Dry
Weight
of
Grain
(gr)

Average
of filled
grain
153.85bc
161.60ab
166.85a
144.72c

Average
of empty
grain
13.35b
15.60a
17.05a
15.52a

The
Weight Percent
number
of
of filled
of filled
1,000
grain
Ubinan*
grains is
grains
(%)
(kg)
10
(gr)
clumps
Farmer’s-Ciherang
24.68b
4.105a
5,979.9a
38.50a
31.00a
1,538.5ab
20.185a
0.92a
a
a
a
a
a
a
a
Farmer’s-Situbagendit
31.62
5.210
7,578.2
41.33
36.33
1,616.0
22.450
0.91ab
Katam-Ciherang
30.13a
4.575a
6,654.5a
44.00a
39.00a
1,731.0a
22.525a
0.91ab
Katam-Situbagendit
29.74a
5.186a
7,544.2a
40.33a
33.67a
1,209.3b
28.903a
0.90b
Note: a, ab, bc, and c are the ranking code for the average value of treatment consecutively from largest to smallest
which used to determine the difference in effect between treatments by Duncan’s Multiple Test Results (DMRT).
Numbers in the same column followed by the same letter shows no significant difference in the DMRT test level of
5%.
26

Grain
moisture
level

Ciherang rice varieties in
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that the use of a very high fertilizer dosage from
farmers' recommendation resulted in an insignificant
difference of yield with other treatments which
followed KATAM recommendation. Thus, at the September meeting, cooperative farmers would switch to
follow the KATAM fertilizer dosage recommendation
with Situ Bagendit variety.
According to Sution et al., (2019), the productivity of highland rice planted in the 2016/2017 dry
season and 2017/2018 rainy season in Sanggau
Regency, West Kalimantan is significantly influenced by
planting time. The productivity of highland rice in Batu
Tegi (6.20 tons/ha), Inpago 8 (5.87 tons/ha), and Situ
Bagendit (4.66 tons/ha) were higher when planted in
the dry season than in the rainy season. Koesrini et al.,
(2019) proposed that there were differences in yield
between rice varieties planted in the dry season (March
to July 2018) and the rainy season (October 2018 to
February 2019) on swampland. The highest yield was
achieved by the Inpara-1 variety with 6.6 tons/ha, while
the yield of other varieties (Inpara 2, Inpara 3, Inpara 4,
Inpara 6, Inpara 8, Inpara 9, and Inpari 32) ranged from
3.98 to 5.90 tons/ha. The yield of un-hulled rice in the
rainy season was 89.4% higher than the dry season.
Extension workers, pest observers, and
production input distributors play a major role in
addressing the implementation of climate change
adaptation technology in irrigated rice fields. One
component of the technology of climate change
adaptation needed by farmers is the use of droughttolerant varieties such as Situ Bagendit, Inpari 38, or
Inpari 41. Among three rice varieties that survived at the
farmers’ level, IR 64 was the most adaptive variety in
every condition of the agroecosystem. IR 64 is a variety
released by the government around the 1970s and the
field instructors are recommended to replace this
variety with Situ Bagendit or Mekongga.
In rainfed rice fields, farmers preferred Sunggal
and Pepe varieties. The majority of Banyudono farmers
applied the rice-rice-rice planting pattern with Situ
Bagendit variety in both planting seasons. The
remaining farmers decided to plant Ciherang,
Mekongga, or Mentik Wangi (a local variety that is
fluffier) variety. Prediction of rice productivity at various
planting dates provides information on planting time
intervals with the highest potential productivity. If the
delay in planting time is unavoidable, farmers can
prepare the technological inputs required to minimize
the yield losses. In the dry season, the technological
inputs are including supplementary irrigation, droughttolerant seedlings, or switching to cultivate other
varieties with lower water requirements.
Indonesian farmers have applied several
technologies, either simple or renewable technology, as

an adaptation to the changing climate, season, and
other phenomena (Apriyana et al., 2017). The farmers
have discovered all adaptation efforts that are directly
related to water and climate management to be
included in planting pattern information in their area.
To drain irrigation water from dug wells (boreholes) and
rivers, for example, the farmers use pumps. The use of
irrigation water sources mainly depends on the
planting time and whether it is a normal or a dry climate
year. The availability of water in a normal climate year
differs from a dry climate year. Farmers switch the
source of irrigation water in the dry climate year with a
strategy in agricultural cultivation, thus the crop does
not experience any stress. Farmers’ responses to
differing irrigation water sources in the normal and dry
climate year in Pati Regency are as follows: in the
technical irrigated rice field area, all farmers fully
depend on the irrigation water source; in the semitechnical rice field area, all farmers in the normal year
utilize the river as the source for 30% of their irrigation
and 70% in the dry year. In technical irrigation rice
fields, planting should be performed 2 to 4 dasarian
(10-days period) earlier compared to other agroecosystems.
A study by Nangyal et al., (2016) revealed that at
the evaluation level, the effect of transplanting time on
yield and its components depends on the ripeness of
the rice genotypes. Nangyal et al., (2016) also did
climate observation of around 90% of conditions in
Swat Pakistan which was carried out in 2012. The seed
distribution was divided into 2 stages, on 9 July 2012
and 24 July 2012. The overall results of this research led
us to the conclusion that there is a significant effect of
planting dates on yield and its components, also days
taken for flowering 100% of fine-grain rice genotypes.
Transplantations from 1-15 July are the most suitable
period to get better results from grain rice genotypes.
All studied rice genotypes were found to be sensitive to
photoperiods.
CONCLUSIONS
The dominant rice variety planted in the first
planting season was IR 64 for about 80% of the total
rice field area, while in the second and third planting
seasons was Situ Bagendit variety which was preferred
by around 75% to 80% of the total farmers. Situ
Bagendit variety was preferred in the second and third
planting seasons due to its higher tolerance to drought
and so higher potential yield. The highest productivity
and number of empty grains were attained in planting
time June with fertilizer dosage following KATAM
recommendation, while the maximum number of filled
grain and the average of filled grain were attained in
planting time May with fertilizer dosage following
27
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farmers recommendation. Both results were
significantly different from other treatments. The
highest gross weight and dry weight of grain, also the
highest weight of 1,000 grains of grain were attained
planting time June with fertilizer dosage following
KATAM recommendation. The productivity of the
cultivation at the end of May was around 7.5 tons of
milled dry grain/ha while on June was around 8.8
tons/ha. Varieties planted on June 2016 are Situ
Bagendit which had a potential yield for above 7.5 tons
of milled dry grain/ha, and Ciherang for above 6
tons/ha. The variety recommended to be planted in
planting season I is Mekongga and Situ Bagendit in
planting season II or III.
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