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ABSTRACT

            The length of growing period(LGP) is the duration of the season or number of days when plant growth takes place.Information on LGP provides a basis for the selection of crops, cultivars (short / medium / long duration) and cropping/farming systems of a region.The study aims to estimate the length of crop growing season of the North Central PlateauAgroclimatic Zone of Odisha in order to provide anefficient crop planning for the region.In this study the LGP, annual, seasonal, monthly and weekly rainfall values were computed using daily rainfall data of 31 years(1989–2019) for two districts (Keonjhar & Mayurbhanj) under North Central Plateau Zone of Odisha. The growing season begins when the sum of daily rainfall (forward accumulation) reaches 75 mm (28 May, 29 May…15 Oct) and ends when backward accumulation (15 Oct, 14 Oct…,28 May) reaches to 20 mm. The LGP was computed by adding the duration of the rainy season with the sum of post-monsoon rainfall and the average water-holding capacity of soil divided by the post-monsoon PET of the district. LGPs obtained by the above method varied from 177 to 278 days in this zone with Baripada block of Mayurbhanj District having the highest LGP of  278 days and Saharpada block of Keonjhar has the lowest (177 days). The analysis revealed that the monsoon starts effectively from 22 SMW (12June to 15th June) in Keonjhar district and 23 SMW in Mayurbhanj district remain active up to 41 SMW(9th October to 13th October).Since, rainfall is unimodal in North Central Plateau Zone and we are having around 25–32 weeks LGP, intercropping and sequential cropping can be taken in most of the blocks and double cropping in some of the blocks wherever irrigation facility either as groundwater or surface is available. 

1. INTRODUCTION

The LGP of an area varies temporally, spatially with the climate. It is considered as the period from onset of monsoon rain to the cessation of rainfall. It is the major factor to decide which variety of crops to adopt in an area. The agricultural activities in this area are mainly rainfed. However, the rainfall characteristics in terms of length of growing season have always been uncertain due to high variability of onset and cessation of the rainy season. In some years the rains start early while in others it arrives late. Generally yields may suffer significantly with either a late onset or early cessation of the growing season, as well as with a high frequency of damaging dry spells within the growing season. The ability to estimate effectively the actual start of the season therefore becomes vital. In order to plan rainfed agriculture, dependable probability levels of onset dates of the rainy period and length of growing season are important. The rainfall and evapotranspiration of a region determine the LGP. The duration of the rainy season is the period between the onset and cessation of monsoon rains. On the other hand, LGP takes into account the length of the rainy season, the soil moisture storage at the end of the rainy season and the post-rainy season and winter rainfall. Therefore, the LGP depends not only on the rainfall distribution but also on the type of soil, soil depth, water retention capacity, release characteristics of the soil, air temperatures and daylight hours.The information on LGP will help the farmers and policy makers in planning agriculture objectively for the region.

2.MATERIALS AND METHOD

2.1Study Area

North Central Plateau Zone of Odisha geographically extends between Longitude 85°37'E and 86°21'E & Latitude 21° 33'N and 20°59'N. The ACZ comprised of 2 districts i.e.Mayurbhanj and Keonjhar (Except Ghasipura and Anandpur block).Keonjhar district lies between Longitude of 85°40' and 87°11' E and a Latitude of 21°16' and 22°34' N.  This zone experiences hot &moist sub-humid climate. The major soil types of this zone are (1) Lateritic soil (2) red and yellow soil (3) mixed red and black soil. Major crops grown in this zone are rice, maize ,groundnut, greengram and  blackgram.

[image: ][image: ]

Fig 1-The map presents the location of Odisha in India
2.2 Rainfall Characteristics and Rainfall Variability

        Daily rainfall data at the block level of each district were collected from Special Relief Commisssioner, the government of Odisha for a period 31 years (1989–2019) for two districts (Keonjhar & Mayurbhanj) under North Central Plateau Zone of Odisha.. District-wise daily rainfall data were derived from the daily rainfall data at the block level (arithmetic mean) and was processed by using Weather cock “Rainy Day.exe” module to calculate the rainfall characteristics of the zone. Mean annual, seasonal and monthly rainfall with standard deviation (SD) and Coefficient of variation (CV) for each data series were determined.Soil textural classification data were collected from Department of Soil Science and Agricultural chemistry, OUAT, Bhubaneswar. Soil profile type data were collected from Pradhan Mantri Krishi SinchayeeYojana (PMKSY).


2.3 Assessment of Length of Growing Period

The length of growing period is the duration of the season or number of days when plant growth takes place. The growing season determines which crops to be grown in an area followed by which crop according to their duration. The LGP of an area varies temporally, spatially and with the climate. It is considered as the period from onset of monsoon rain to the cessation of rainfall. It is the major factor to decide which variety of crops to adopt in an area. This method for calculating onset and cessation of rainfall given byBabu andLakshminarayana,1997 was adopted in the study. 

Based on the formula given by Sattaret.al.2013 the length of growing period was calculated. It was calculated for 37different blocks of the zone.

Onset and recession of rainfall decided the number of rainy days in the season for different blocks. Forward and backward accumulation methods were used for computation of onset and withdrawal of rainy season from daily normal rainfall data. In this method the daily rainfall was summed by forward accumulation (28 May, 29May…15 Oct) until certain amount of rainfall was accumulated. Forforwardaccumulation 75 mm of rainfall was considered as the onset time of growing season (Babu and Lakshminarayana, 1997; Panigrahi and Panda, 2002). The withdrawal of rainy season was calculated by backward accumulation of daily rainfall (15 Oct, 14 Oct, 28 May). 20 mm of rainfall was considered as the recession time for rainy season in backward accumulation which is sufficient for ploughing of fields after the harvest of a crop (Babu and lakshminarayana, 1997).


LGP = Duration of rainy season in days + [(Post monsoon rainfall, mm + AWHC,mm) / Average evaporative demand of atmosphere] 

Where, AWHC is available water holding capacity.

Post-monsoon rainfall of different blocks was estimated from the daily normal rainfall after the recession of rainy season (15 Oct- 31 Jan). The total post monsoon rainfall came to be around 16-17% of the annual rainfall. Average water holding capacity (AWHC) of this zone was estimated to be around (100-150)mm. This was done for 37 different blocks. The average potential evapotranspiration for this zone was found to be around 3.7 mm per day during the post-monsoon period. All these data were used for calculation of LGP.

2.4 Crop Planning Based on LGP

The choice of base and intercrop can be decided based on distribution of rainfall. In regions with unimodal rainfall pattern and shallow soils, the base crop should be of shorter duration and the companion could be of long duration. In case of medium to deep soils, the base crop can be of longer duration while companion crop can be of shorter duration.Underrainfed conditions, choice of crops to be grown depend on the length of humid period during the crop growing season. In areas where humid period is >12 weeks duration and the rainfall are twice that of PET, paddy-based cropping system is suitable on lowlands as other crops could not withstand water stagnation. The choice of post-monsoon crops is related to thermal regime during winter season. Different types of cropping systems that can be followed in a region as determined by the LGP are given below.Mono cropping is only possible where the LGP is less than 140 days. In regions where the LGP ranges from 140-180 days, intercropping can be practiced whereas in regions having an LGP of more than 180 days, double cropping can be accommodated.
List 1- Cropping System Based on Length of Growing Period (LGP)

		LGP (days)



	Cropping system can be adopted 

		<75
	



	Perennial vegetation

	75 - 140
	Monocropping

		140 - 180



		Intercropping




	>180
	Double cropping



3. RESULTS AND DISCUSSION

3.1 Length of Growing Period 

The growing period starts with the beginning of monsoon. The soil type plays an important role on the viability of sowing of crops due to its water holding capacity with the difference in depth. The growing season determines the period that the land can be utilized and accordingly the crops and or varieties can be selected for judicious utilization of land. Basically, it is dependent on 

 The South West monsoon period (days) 
 post monsoon rainfall (mm) 
 Available Water Holding Capacity (mm) 
 Average evaporation during the post monsoon period (mm/day) 

3.1.1 Starting of Growing Season 

Onset of monsoon is considered as the starting of the growing season. The onset date of monsoon was calculated by forward accumulation of rainfall. Early onset of monsoon was in Keonjhar block (9 June). Except Keonjhar all block had commencement of monsoon after 12 June. 

3.1.2 End of Growing Season 

Backward accumulation of rainfall from 15 October was done to determine the date of recession of monsoon. The growing season was determined at around 9-13 October (41SMW) in all the blocks (Table 4.20).Late cessation of Monsoon was observed in Patna and Harischandanpur block on 13th June.The rainy dayswere calculatedfrom the onset of monsoon till its cessation.The period of rainy days during monsoon was highest in Keonjhar (126 days) followed by Jhumpura(123 days). The lowest monsoon rainy days was in Saharpadaand Hathidiblock (119 days).

3.1.3 Calculation of Length of Growing Period 

The total rainy period in a year was calculated for all the 37 blocks by using LGP formula used by Sattar et.al., 2013. The average length of the growing season in Keonjhar district was 196 days. Most of the blocks have a length of the growing season >180 days except Saharpada (177 days). Blocks with more than 200 days of the length of the growing period wereKeonjhar, Banspal,Joda&Ghatagon (Tab 4.20). 

Post-monsoon and winter rainfall covers the period from the day after the cessation of monsoon to end of February. Average evaporative demand of the atmosphere from agricultural field in postmonsoon and winter periods for this zone was taken as 3.7 mm/day. As per soil characteristics, the available water holding capacity (AWHC) per meter depth for this zone was taken (100mm) of sandy loam soil,120mm (sandy clay loam) & clay loam(150 mm). 


LGP = Duration of rainy season in days + [{Post monsoon rainfall (mm) + AWHC(mm)} / average evaporative demand of atmosphere during the post monsoon period(mm/day)](Sattar et al., 2013) 

Table 1. Blockwise LGP Calculation (Keonjhar)

	BLOCK
	Onset date
	Cessation date
	Rainy Days
	Post monsoon Rainfall (mm) (Oct-Jan)
	AWHC (mm)
	LGP
(DAYS)

	Keonjhar
	9 June
	12 Oct
	126
	203
	100
	207

	Banspal
	12June
	9 Oct
	120
	155
	150
	202

	Telkoi
	13 June
	10 Oct
	120
	207
	100
	202

	Patna
	14 June
	13Oct
	122
	134
	100
	185

	Saharpada
	15 June
	11 Oct
	119
	118
	100
	177

	Ghatgaon
	12 June
	12 Oct
	123
	255
	100
	218

	Harichandanpur
	14June
	13 Oct
	122
	167
	100
	194

	Hatadihi
	15 June
	11 Oct
	119
	140
	150
	197

	Champua
	13 June
	10 Oct
	120
	152
	100
	188

	Joda
	13 June
	12 Oct
	122
	157
	100
	182

	Jhumpura
	14June
	12 Oct
	123
	142
	100
	188




Table 2. Block wise LGP Calculation (Mayurbhanj)
	BLOCK
	Onset date
	Cessation date
	Rainy Days
	Post-monsoon Rainfall (mm) (Oct-Jan)
	AWHC (mm)
	LGP
(DAYS)

	Samakhunta
	9 june
	13oct
	127
	368
	120
	258

	Badasahi
	8 june
	11 oct
	121
	289
	100
	226

	Betanati
	13june
	13 oct
	123
	291
	150
	242

	Morda
	11 june
	12 oct
	124
	316
	120
	241

	Rasgovindapur
	9 june
	11 oct
	125
	350
	120
	252

	Kuliana
	9 june
	13 oct
	127
	334
	100
	244

	Sarasakana
	14 june
	9 oct
	118
	226
	110
	208

	Suliapada
	14 june
	10 oct
	119
	272
	100
	219

	Bangriposi
	11 june
	10 oct
	122
	322
	150
	249

	Baripada
	8 june
	13 oct
	127
	412
	150
	278

	Khunta
	10 june
	12 oct
	125
	414
	110
	266

	Gopabandhunagar
	12 june
	13 oct
	123
	415
	110
	264

	Udala
	13june
	10 oct
	120
	401
	150
	268

	Kaptipada
	9 june
	12 oct
	126
	418
	120
	271

	Besoi
	12june
	12oct
	123
	301
	120
	236

	Bijatala
	14 june
	1ooct
	119
	244
	150
	225

	Rairangapur
	10 june
	9 oct
	122
	268
	110
	224

	Kusumi
	14 june
	9 oct
	118
	273
	110
	221

	Jamda
	16 june
	9 oct
	116
	222
	120
	208

	Bahalda
	8 june
	11 oct
	126
	342
	110
	248

	Tiring
	11june
	9 oct
	121
	134
	150
	197

	Joshipur
	10 june
	11 oct
	124
	142
	120
	194

	Karanjia
	13 june
	10 oct
	123
	295
	120
	235

	Thakurmunda
	9 june
	12 oct
	123
	188
	150
	214

	Sukuruli
	11june
	9oct
	121
	127
	120
	187

	Raruana
	14 june
	9 oct
	118
	253
	120
	218




     The analysis revealed that the monsoon starts effectively from 22 SMW in Keonjhar district and 23 SMW in Mayurbhanj district ( North central plateau zone) and remains active up to 41 SMW(9th October to 13th October).Therefore, we expect good monsoon shower for about 19weeks(22SMW  to 41 SMW) in the region. Average duration of LGP is ranging between 177-258 days in different blocks. Most of the blocks have length of the growing season >180 days except Saharpada (177days). The rainfall before 24 SMW should be utilized for land preparation and after 41 SMW the residual moisture should be utilized for pulses (green gram, black gram), oilseeds (groundnut, toria, sesame) and various vegetables.


     Therefore, depending on the landform and moisture availability in the region, mono cropping, sequential cropping or intercropping can be done. The onset and withdrawal of monsoon largely determine the success of rainfed agriculture. 

3.1.4 Crop planning based on LGP

Since, rainfall is unimodal in North Central Plateau Zone and we are having around 25–32 weeks LGP, intercropping and sequential cropping can be taken in most of the blocks and double cropping in some of the blocks wherever irrigation facility either as groundwater or surface is available. Intercropping will be more beneficial taking base crop of longer duration and the companion crop of short duration. The two crops should be having different rooting depth and volume and if possible, their water requirement should be also different. This will help to avoid water and nutrient competition and crop will give high yield. Example - Arhar + Rice (2:5), Arhar +Groundnut (2:6).

Double cropping can be followed in all blocks of this zone where the length of growing period >180 days except Saharpada block of Keonjhar district where Paira cropping can be followed as the length of growing period <180 days (Tab 1 & 2). In assured irrigated situation multiple cropping system can also be adopted in some block of Mayurbhanj through adjustment of date of sowing. Rice based cropping system is the predominant cropping sequence followed in different parts of the district. In rainfedsituation, medium duration (120-130 days) rice varieties like Bina 11, Pratibha, Pratikshya, Manaswini, Naveen, Lalat and MTU 1001 can be taken up by 15th of June.Whenever possible paira crop should be promoted. There is early cessation of growing season in all blocks except Samakhunta, Gopabandhunagar, Kuliana, Betanati (Mayurbhanj) and Patna &Harishchandrapur (Keonjhar). So, short duration pulse (65-70days) crops arefavorable for the rice fallow area to utilize the residual soil moisture effectively.

4.SUMMARY AND CONCLUSION

The present study reveals thatthe overall mean annual rainfall of the North central plateau zone was 1451mm with an average of 66 rainy days.North central plateau zone received 65% of the mean annual rainfall during SW monsoon, 13% during post-moonsoon,7-8% during winter and 16% during summer season. It was thus clear that SW monsoon accounts a major part of rainfall distribution out of all the seasons. Lowest amount of rainfall was received during winter and variability was also maximum during this period.  The average length of growing season in Keonjhar district was 196 days. Most of the blocks have length of the growing season >180 days except Saharpada (177days). Blocks with more than 200 days of length of growing period was Keonjhar, Banspal, Joda&Ghatagon (Tab 4.20).Growing season in both Keonjhar and Mayurbhanj district normally starts from 9-12 June and ends in 9-13october. The average length of growing season both the district varied between 179-249 days. Rice is the principal kharifcrop sown in the zone covering more than 71%area in Keonjhar and 88% area in Mayurbhanj followed by pulses and oilseed. During rabiseason Greengram, Blackgram,Mustard, Groundnut, Sunflower, Sesame, Tomato, Potato, Radish and Cole crops are grown. 

Most of the blocks have length of the growing season >180 days. So, short duration pulse (65-70days) crops were favourable for the rice fallow area to utilize the residual soil moisture effectively. Since, rainfall is unimodal in North Central Plateau Zone and having around 25– 32 weeks LGP, intercropping and sequential cropping can be taken in most of the blocks and double cropping in some of the blocks wherever irrigation facility either as groundwater or surface is available. Intercropping will be more beneficial taking base crop of longer duration and the companion crop of short duration. Land preparation and sowing of pulses and oilseeds should be completed immediately after the harvest of paddy on residual moisture under rainfed condition. After that sowing of rabi crops without supplemental irrigation would be risky. On upland and medium lands, early sowing of pre-rabi crops like cow pea, horse gram, green gram, black gram, niger , tomato, cabbage, cauliflower, okra, and leafy vegetables to be done to conserve soil moisture.
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