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Preface

Climate variability and frequent extreme weather events such as droughts, unseasonal
rain, heat wave, cold wave, hail storms, flood etc are posing great threat to Indian agriculture.
Crop contingency plans and Agromet advisory services are some of the measures to tackle this
kind of situations which requires understanding of the crop phenology and effect of weather
parameters on crop growth. Crop weather calendar assumes great importance in this scenario.
Crop weather calendar contains information on favourable weather, planting of the crop,
important phenophases and harvesting periods of locally adapted crops in specific agro-
ecological zone or a district.

The Project Coordinating unit of All India Coordinated Research Project on
Agrometeorology (AICRPAM) and its 25 Cooperating Centers have utilized the results of field
experiments taken under the project for more than 30 years to prepare crop weather calendars
for major crops of India. Twenty five district level crop weather calendars for important crops
viz., rice, wheat, groundnut, soybean, maize, mustard, rabi sorghum, cotton and chickpea in 22
states have been prepared. The crop weather calendars will be useful to crop insurance
personnel in identifying critical stages and appropriate weather indices. Scientists and other
government departments of states/country concerned with agriculture and food production will
have an idea of normal and favourable weather conditions in different phenophases for taking
appropriate management decisions.

| appreciate the efforts of scientists of AICRPAM coordinating unit and cooperating
centers in bring out this timely document and believe that this publication will be of immense
use in preparing Agromet advisory bulletins, crop contingency plans and development of

insurance products.
dﬁr”‘w E—

~——#lok K Sikka
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Crop Weather Calendars for
improved Agromet Advisory Services in India

1. Introduction

Weather is one of the most important factors affecting the agricultural production. The increase in climatic
variability and associated extreme weather episodes such as erratic rainfall distribution, abrupt change in day
and night temperatures during crop season and sudden outbreaks in pest disease population, especially in
developing countries, are throwing challenges to sustaining production levels of different crops. One strategy
that farmers can adopt to sustain or increase crop yields in the face of a highly variable climate is to manipulate
the crop environment through improved management strategies for adaptation.

Agriculture is one of the most important sectors for India. Proper planning for this sector requires relevant and
reliable information in timely manner. Information on crop, its stages and the week by week weather during the
crop season is essential for proper management of agriculture. Thus, farm operations planned in conjunction
with weather information are very likely to curtail the costs of inputs and various field operations. Crop weather
calendar is a comprehensive guide for farmers. It is a tool that provides information on average weather of
every week, planting, sowing and harvesting periods of locally adapted crops in a specific agro-ecological zone.
Further, stage-wise pest disease infestation information can also be added.

It also provides information on the sowing rates of seed and planting material and the main agricultural
practices. This tool supports farmers and agriculture extentionists in taking appropriate decisions on crops and
their sowing period, respecting the agro- ecological dimension. It also provides a solid base for emergency/
contingency planning of the rehabilitation of farming systems after disasters.

The concept of using crop-weather calendar is not new. For instance, FAO calendars provide information on the
crop sowing and harvesting dates, seed rate, operation timings of mechanical equipment in the period etc. Also,
the University of Kentucky prepared production calendars for soybean and maize crops. This calendar describes
the month wise weather and operations to be taken up during the period.

Crop weather calendars by IMD in operation

IMD prepared district-wise crop-weather calendars almost two decades ago using normal weather, crop water
requirement for major cereals, pulses and oilseed crops. Later IMD has revised these by incorporating present
cropping patterns, soil types and conditions favorable for development of pests and diseases.

Information provided in the calendars give broad indications of the progress of growth of the crop along
with climate direction of development which may prove useful to the planners, agricultural administrators, plant
breeders and the farmers in the formulating policy matters regarding plant breeding, crop adoption, drought
proofing, supplemental irrigation, maximising the yield etc.

Crop weather calendars designed by All India Coordinated Research Project
on Agrometeorology

AICRPAM has 25 co-operating centres operating in all the states of India carrying out research (agroclimatic
characterization, crop weather relationships, crop growth modeling and inf luence of weather on pests and
disease development) and extension activities (agromet advisory services). A wealth of experimental data on
crop phenology and daily meteorological conditions have been archived in different crops for more than 30 years.
These data were used in the designing of location specific crop-weather calendars with an intent to improve the
agromet advisory services.
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2. Data and Methodology
Climatic data requirement

Weekly climatic normal for standard meteorological weeks for each location were computed for all the 25
AICRPAM centers. These normal meteorological data sets were arranged in a weekly format for the cropping
season from the month of sowing till the harvest of the crop in question.

Information on crop phenology

Crop phenological information collected from sowing to maturity is arranged on a weekly basis. Important
‘phases’ like sowing, germination / emergence, transplanting (in case of rice), vegetative growth, f lowering,
grain formation and maturity are tabulated as per the Standard Meteorological Weeks. Further, information on
the favourable meteorological conditions for the crop (stage-wise or whole crop growth period) which lead to
high yield were deduced from the long-term experimental data and tabulated.

Information on pest and diseases

The data on weather conditions favourable for incidence of pests and diseases and the nature of the weather
warnings were collected.

Structure of crop weather calendar designed by AICRPAM consists of three parts in the main body as depicted
in the Figure 1. Climatic normals for location specific crop growing season is presented in the upper portion.
Phenological events of the crop are represented in a weekly time frame in the middle portion together with
favorable climatic parameters to realize potential or optimum yield. On the lower part of the calendar, the
favourable weather conditions for development of pests and diseases are reported. The components of each part
of the calendar are discussed here under.

Months T
Standard Meteorological Week s
b=}
Name of 5 =
Parameters
)4
Name and Pictures of Phenological stages of crop
= =
=S
4]
Stage wise Climatic normals for high yield of crop
x
Climatic normals for diseases or insect pests
z g
Name of diseases or Climatic normals required for major diseases of the E =4
insect pests of crops crop along with susceptible crop phenological stages. =
W

Figure.1: Structure of crop weather calendar

Part I - Climatic normals

These climatic normals of each centre computed for total weekly rainfall (mm), number of rainy days,
evaporation (mm), weekly maximum temperature (0C), minimum temperature (0C), mean temperature (0C),
sunshine hours (hours), solar radiation, maximum relative humidity (%), minimum relative humidity (%), mean
relative humidity (%), wind speed (Km/hr) and wind direction (degree) arranged in standard meteorological
week wise in the upper portion of crop weather calendar as per the above Proforma. An example of arranged
climate normal for Ludhiana centre is depicted as Figure 2.




Standard Meteorological

Weeks
MONTHS My AUGLST EYFR OCTOBER
Std.Week/ Normal | 19 | 20 R | B H|3B]| W] AR RN
Rain (mm) 57| 60 B4 3340|4930 174|208 06] 33 | 19| 58] 02
RamyDay | 1| 0 Pl I I I e I I
MaT(0 | 381]388 BB B BB B ENED
MsT(C) |29 229 259|255 254 248|200 B2 {224 209 [ 192] 178 ] 158 | 144
MenT('C) |300] 308 N6[|205]| 295|291 |287|282 (281|271 | 62|53 | B6| 25
sshrbs) | 101 ] 101 66 [ 2|2 s2|sa[sasa]s2]or o3 a8 20
SR(Wm?) 28|27 168 172|177 174 125|174 [ 174 | 172 | 167 | 158 | 148 | 42
Evap (mm) 61.3| T0.5 202]307| 306305312 301 [ 30.8| 208 | 300 | 288 | 27| 43
RHmax() | 55 | §7 88 | 85 | 58 | B8 | B9 | B8 [ B0 | 87 | 7 | B | 86 | W7
RHmin(%) | % | 27 N[ 66| 6| 6@ w48
Riman(s) | [ 2 pls|m[n|w|n]n]es[slalale
WD (Deg) 208 | 157 164 | 178 | 176 | 185 | 199 | 203 | 209 | M0 | 23 | 2 | M3 | 18
WS (Km/hr) 58 | 66 49 [ 37 (44 | 41| 38| 36 | 36| 33 [ 3031|2728
<€ >
Meteorological Climatic
Parameters Normals

Figure.2: Top portion of crop weather calendar of rice crop containing climatic normals

Part-II Phenological observations and Climatic normal for high yield of crops

Collect the pictures of individual stage of each crop and arrange in such a way that the stage wise figure should
adjust to the week of start of that stage to end of Stage wise climatic normals for high productivity of the crop
in a location will be computed based on a simple procedure. Select the best 3 high productivity years of a crop
from minimum 10 years of continuous field experiment data. growth stage wise meteorological normals will be
computed and arranged for the selected high productivity years. Then arrange the range of each parameter for
individual stage. The arrangement is shown in the Figure .3.

’ Months

Standard Meteorological
Weeks

_ | aveust
nzauzszsnuzsanal|niaa|u|:sx|a?|u|s I4||4:|43

M temp = 3036 °C
Ma Temp= 24.27°C

Phenological
Stages of Rice
WS= 2649 Kmbr
WD=140-27% deg

SR 14-19 Wi

Climatic normal
for high vield of
Rice

Figure.3: Middle portion of crop weather calendar containing phenological stages and climatic normal for high yield




The Crop-Weather-Pest and Disease calendars comes as bottom part of the calendar which contain the climatic
normals required for major pest or diseases of the crop as well as susceptible crop phenological stages. Thus if
the climatic conditions are favourable and the pathogen is present, there are chances of occurrence of the pest

and disease (Figure 4).

Months Standard Meteorologi
Weeks

)

MAY | Y AUGUST

SEPTEMBER |/ OCTOBER

L 'k
19 20 | 21 |22 23|24 |25]26 |27 282930 [3n [ 323334 ]25]36

[n [s]ssFua]a] o

Phenological Stages of Rice

Figure.4: Bottom portion of crop weather calendar containing climatic normal favourable for incidence of major pest of rice crop

These crop-weather-pest and disease calendars act as
a guiding tool while issuing Agromet-advisory for the
farmers of the region. These calendars can also be used
for advising the farmers for need based spraying of the
insecticides and pesticides

All the 25 cooperating centers of AICRPAM have prepared
location wise crop weather calendar for major mandatory
crop of their region and the list of crops and centers is
provided in the side table;

Information of Crop wise CWC from

Part-IIT Climatic normal favourable for incidence of major pest of rice crop

AICRPAM centers
Faizabad Chickpea
Parbhani Cotton
Anantapur Groundnut
Bangalore Groundnut
Jammu Maize
Hisar Mustard
Mohanpur Mustard
Bijapur Rabi Sorghum
Kovilpatti Rabi Sorghum
Solapur Rabi Sorghum
Bhubaneswar Rice
Dapoli Rice
Jorhat Rice
Kanpur Rice
Samathipur Rice
Thrissur Rice
Ludhiana Rice and Wheat
Ranchi Rice and Wheat
Akola Soybean
Jabalpur Soybean
Anand Wheat
Palampur Wheat
Raipur Wheat
Udaipur Wheat




Crop weather calendar of Rice - Bhubaneswar

Crop weather calendar of rice crop for differentlocations viz., Bhubaneswar, Jorhat, Dapoli, Kanpur, Samasthipur,
Ranchi and Thrissur are presented here. The crop is grown in varied soils and landscape and ecosystems.

Bhubaneswar, Odisha

Bhubaneswar is situated in eastern ghats of Odisha state with a climate classified as hot moist sub-humid eco-
sub region (ESR) with medium to deep loamy Red and Lateritic soils, medium available water holding capacity
(AWHC) and a length of growing period (LGP) of 180-210 days. Rice is the major crop in this region. The crop
calendar is developed for medium duration rice crop.

_______________________________ -
|

CROP- Kharif Paddy : Medium Duration (125)

Rain >200 mm/day >200 mm/day S100 mmw/day |
| 125 mm for3 days. >125mm for Sdays | 250 mm for 3days
O Tl Cloudy weather | Cloudy > 6 days Cloudy >4 days Cloudy =3 days
warnings BT 10days 15days 20days
_ 62km/Iw i
AUGUST SEFTEMBER OCTOBER NOVEMBER DECEMBER
13 25 b 27 18 % 3l 31 i3 34 a3 16 a7 5 19 40 41 42 43 44 45 46 47 45 49 0 31 32
Rain (mm) 31 | s+ (6 | 5o || o7 [9a] 72 (8| ss [an| 7s [7a] o |55 o5 |92 en [30] a7 [a] 2s s s 8] [2if2 [a]o
“'_ﬂ’k'_\' Tmax, (') 37 |36 | 34|33 |33 32 |32 32 [32] 32 |32 52 |32 32 |32 32 A 32 |32 | a2 |32 31 [an| 31 (S0 30 [20] 20 |28 23
:,':'Tg Tmin..{'C) 27 |26 (26 |26 |26 | 26 |26 |26 |26 | 26 [26 | 26 |25 |25 |25 |25 |25 |25 |24 |23 |22 |21 [20 |19 [218 |16 |15 |15 |14 | 14
IR OO Rm () 86 |37 (89 |90 |89 (90 (o0 |89 |92 |92 |02 |92 |93 [ o3 [03 o3 |93 |93 [02 |92 |90 |90 |90 |90 |89 |87 [88 |80 |80 | 50
Weather  [FYTHUA) 58 63 |69 |74 |78 | 75 |76 |75 |78 | 7s |79 | 77 (80 |78 |77 s |72 |73 |68 |65 (59| 5o |54 |49 |46 |44 |2 |44 (@1 | @2
BSS(hiday) | 66| 5.6 |43 | 40 | 36| 40 | 40| 5 |42 |50 |43 514545 |53 (59|65 63|71 7470|7374 797951 [81]79]53]s1
Sowing Seedling Tillering Reproduciive Grain filling
) 55135 78215 253.349 286-386 145208
l--u'::mrnl.l 3034 3034 2832 29-35 28-32
2427 2427 2427 2426 2024
7496 3902 37-93 3307 8297
4262 7476 63-96 6678 42-66
3665 4.0-5.6 3551 4373 7.3-103
Water Requirements, mm | 60-100 100-140 245410 210-300 105-150
_ : _Weather criteria for Rice Diseases and Insect Pest
Blast Night Temp.16-20 'C for 10 hrs, Day temp 25-30 'C for 10hrs, Day/night temp >10C, RH=90%, Cloudy
BLB ) Temp. Range 28-35 °C . High Soil Moisture, RH >90% ]
Sheathblight Temp 28-32 'C. high RH. Cloudy Weather
Sheathrot Temp 25-28 'C, Cloudy Weather, High RH =90%
Brownspot Temp.28-30 °C, High RH, Cloudy Weather §
Temp. Range 28-30 'C . RH>00%, IntermittentRainfall, Cloud

Growth Stages

Standard week

Month SEPTEMBER OCTOBER NOVEMBER DECEMBER

Early Sowin, Early Panicle ri Early harvest
YEOME Transplanting Ritaton: o ToAE oy

. Seedling _ Tillering
i —
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Crop weather calendar of Rabi Sorghum - Bijapur, Karnataka

It is located in Karnataka plateau, hot arid ESR. Dominant soil textures are deep loamy and clayey mixed red and black soils. AWHC is

low to medium and LGP ranges from 60-90 days. Crop weather calendar prepared for rabi sorghum is presented below.

Climatic normals

Phenophase-wise congenial weather
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Crop: Sorghum (Rabi)

for better yield

pest/disease incidence

Tmax (°C) 29-32
Tmin (°C) 17-21
RHm (%) 81-91
RHe (%) 42-68
WS (kmph) o
WD =
BSS (hr/day) 3-9
S Rad (MJ/m?/day)

Rain (mm/week) 0-196

Evap (mm/week) -

Rainy days -

Shoot fly

Stem borer

Aphids

Duration: Medium (120-125 days)

29-31
16-19
81-94

34 - 60

30-32
11-17
70-90
27 -47

State: Karnataka

29-31 29-31
9-19 10-16
71-90 77-92
32-58 29 -47
8-10 8-10
0 0
0 0

Tmax. 27-32°C, RHe <60%

Tmin. 10-12°C, RH- 60%

District: Vijayapura

29-30
11-13
56 - 88
25-40

8-10
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3. Conclusion

Crop weather calendars are excellent examples of the type of compiled information that can assist forecasters
in framing weather warnings and forecasts directed at farmers.The All India Coordinated Research Projecton
Agrometeorology has developed 26 district level crop weather calendars (CWC) for important crops viz., rice,
wheat, groundnut, soybean, maize, mustard, rabi sorghum, cotton and chick pea in 22 states. With proper
guidance as services provided by agricultural meteorologists, these calendars will also be of much interest to
the agricultural professionals and to the various government departments concerned with Agriculture and
Food Production, as well as educationally to the general public. Most importantly, it will be a worthy tool
for preparation of crop contingency plans and identifying the growth stage specific thresholds for designing

weather based crop insurance products.
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