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 Spring rice as an alternative to the main season rice has been under major priority of Nepal Government for 
its huge potential in self-reliance in grain food production and food security in Nepal. Though having higher 
production and productivity, it was found that its production area had not been scaled up as anticipated. 
Sowing time is adjusted considering cold stress and pre-monsoon rainfall. Seedlings are generally raised in 
wet bed and dry bed nurseries based on availability of spring water and 30-40 days seedlings are 
transplanted in the Nepali month of Chaitra (Mar/Apr). Water being crucial during the growth stages of rice 
plant, water level of 2-5 cm is found to have better yield and performance. Whereas mainly 16 elements 
including both micro and macro elements have been required for proper growth and development of rice 
which were mainly supplied through FYM, compost, urea and DAP. Various cultural, mechanical and chemical 
methods are found for management of weeds. Similarly, IPM approach as well as modern approaches like 
gene manipulation, resistant varietal development have been evolving instead of solely pesticides application 
for better protection of spring rice crop in the present context. 
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1.   INTRODUCTION 

The most important crop grown in Nepal for staple food is rice (Oryza 
sativa L.). When it comes to acreage and production, rice leads all other 
cereal crops in Nepal but comes in third place globally after wheat and 
maize (Gowda, 2012; AICC, 2019). It is the most significant cereal crop for 
Nepal's agriculture and economy, contributing 7% of the country's GDP. In 
terms of grains, rice leads with 1.36 million ha, or around 42% of the total 
area under food crops. With 53% of all edible cereal production and 
around 18% of the nation's Agricultural Gross Domestic Product (AGDP), 
it is the most widely produced crop. With an annual yield of 4.29 million 
Mt. tons, rice farming employs about 75% of the working population for at 
least six months (MoAD, 2016). It is grown in the Terai and Inner Terai (67 
to 900 masl), mid-hills (1000 to 1500 masl), and high hills (1500 to 3050 
masl) in three agro-ecological zones. The flat Terai plains contain roughly 
69.7% of the world's rice-growing area.  

The percentages of the mid-hills and high hills are just 25.8% and 4.4%, 
respectively. 7 percent of the rice growing area is in the spring (Chaite) 
season, while 92 percent is in the main (Barkhe) season. A small number 
of Terai districts also practice Boro and Bhadaiya rice, occupying less than 
1% of the entire area (CDD, 2015). Spring rice is generally sown in the last 
week of February to the first week of March which is followed by 
transplanting of 30-40 days old seedlings. The rice is known as Chaite rice 
since the transplanting month falls within the Nepali month "Chaitra". 
Additionally, this crop requires reliable irrigation from a variety of 
sources. The covering area of spring rice for the mountain, hill, and Terai 
is discovered to be 5.48, 24.85, and 69.67 percent, respectively.  

Due to the fact that it is planted in the winter, the crop is also known as 
"Hiunde" rice (first to second week of February) (CDD, 2015). In addition 
to being more effective in terms of lower production loss rates, spring 
paddy is resistant to numerous diseases and pests. For the Terai, inner 
Terai, and river basins areas as well as similar climatic zones, 
approximately 11 kinds of spring paddy have already been published. 
These varieties include CH45, Bindeshwori, Chaite 2, Chaite 5, Hardinath 
1, and Chaite 6. While Hardinath 1 is gaining popularity in majority of the 
Chaite rice areas, Chaite 2 is more prevalent in eastern Terai (Khatiwada 
and Upreti, 2008).  

In the past, the government has proposed plans to raise spring paddy acres 
by 200,000 hectares in an effort to boost production and make the nation 
food grain self-sufficient. The majority of farmers do not, however, like 
spring paddy because it produces larger grain. But compared to main 
season paddy, it is more productive. In comparison to spring rice, which 
has a production of roughly 4.50 metric tons per hectare as opposed to 
3.70 metric tons per hectare for main season paddy (MoAD, 2017/18). 
Despite the government's focus on spring rice, production has not 
increased as anticipated as a result of labor costs rising and labor 
availability declining, which drives up the cost of cultivation for traditional 
planting techniques like manual transplantation (Kamboj et al., 2013). 

2.   OBJECTIVE OF THE STUDY 

The objective of this study is to provide information regarding the current 
status of spring rice and its management practices in Nepal along with its 
future scope in Nepal for better production and productivity.  

3.   METHODOLOGY 

This review uses primarily secondary sources of information. Various 
journal articles, research papers, books, case studies, relevant reports and 
data and information from governmental bodies websites are thoroughly 
studied and the major findings were summarized in this article.  

4.   RESULTS AND DISCUSSION 

A brief summary of works carried out in Nepal related to our topic spring 
rice have been presented into different headings. Whereas relevant 
findings related to spring rice from South-Asian countries have been 
summarized below due to inadequate research under some headings in 
Nepal. 

4.1   Nursery Management 

For growing rice seedlings, generally tray systems, wet and dry bed 
nurseries are used. The wet bed method is used for raising rice seedlings 
where there is enough water for puddling the soils Depending on the slope 
and size of the land, the nursery area is divided into short, 1.25m wide 
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beds that are of convenient length. By using a local plough or two to four 
puddler runs, the soil is puddled. Between the seed beds, a 30-cm drainage 
channel is maintained. In a square meter of seed bed, about 2-3 handful of 
seeds are uniformly broadcasted (1 kg of seed used for 1.5 m2) i.e., 40 kg 
of seed is sufficient for 60 m2 seed bed (seedling for 1 ha). Typically, 
seedlings are raised in seed beds using 1/10 to 1/16 of the total 
transplanted area (600 to 1000 square meters for 1 ha). For the first five 
days, the seed bed is kept completely saturated in water; after that, the 
water level is progressively raised to 5 cm.  

Whereas, the dry bed method is used when there is not enough water to 
grow seedlings in a wet nursery (Kogai, 1992). The seedling in tray 
technique is made for mechanical transplantation, and the nursery can be 
established in the field over plastic sheets or in a plastic tray. Since most 
rice production depends on rainfall and there isn't much mechanization in 
most of Nepal, the dry bed method of nursery establishment is commonly 
used for spring rice. The main issue for the spring rice seedlings in nursery 
beds in Nepal may be cold stress. When raising nursery seedlings, it's 
essential to use the appropriate growing techniques, genotypes and 
varieties that can sprout and establish themselves successfully in 
freezing temperatures. The cold temperature can be reduced by using a 
polyhouse nursery and covering the rice seed beds with plastic. These 
practices enable seedlings to thrive even in cold weather, enabling the 
transplantation and harvest of spring rice one month early (Marahatta et 
al., 2021).  

By raising the level of fertility in the nursery, the length and dry weight of 
seedlings, the number and length of roots, and the growth of seedlings all 
increased significantly (Singh et al., 2005). It has been demonstrated that 
improved rice plant seedling vigor and nutrient concentration during the 
early growth stage are crucial for enhancing subsequent plant growth and 
eventual grain yield (Ros et al., 1997). More productive tillers and a 
greater grain yield were produced by using healthy, strong seedlings with 
enough nitrogenous fertilizers in the nursery, in part due to their 
improved stress tolerance and lower seedling mortality after 
transplantation (Panda et al., 1991; Raghavaiah et al., 1989). In the nursery 
situation, priming with 2% MOP solution produced seedlings with the 
most desirable physiological characteristics, while priming with 2% urea 
solution produced seedlings with the least desirable physiological 
characteristics (Koirala et al., 2019).  

For enhanced germination percentage and germination rate of seedlings 
in nurseries, hardening: alternating soaking (seeds in tap water for 24 
hours) and drying followed by vitamin C treatment was found to be an 
efficient way of seed priming (Ghimire et al., 2021). Grain yield in the 
nursery condition was not consistently influenced by top-dressed 
fertilizer application (Adhikari et al., 2013). Taller plants, more productive 
tillers m-2, reduced sterility, and higher grain yield were produced by 
lower seeding density in the nursery. Additionally, seedlings that were 40 
days older produced taller plants, more productive tillers, more filled 
grains, and higher yields of both grain and straw. Independent of the 
fertilizer treatment, the low seeding density and 40-day-old seedlings 
treatment generated by far the largest net returns and B:C ratio (Adhikari 
et al., 2013).  

Lower seedling competition for nutrients, light, and space, which leads to 
more vigorous seedlings, is probably the reason why low seeding density 
in the nursery produces more productive tillers. Tiller formation began in 
the nursery itself in the low-density nursery, especially when older 
seedlings (40 days) were used, whereas in the high-density nursery, no 
tillers formed (Adhikari et al., 2013). 

4.2   Planting Time 

The name ‘Chaite Dhan’ refers to the transplanting of spring rice during 
the Nepali month of Chaitra (Mar-Apr). In the Terai and hills, where 
irrigation is assured, spring rice is grown. Typically, seedlings are 
transplanted at 30–40 days old, and in hills, this occurs 15–25 days earlier 
than in terai regions. Spring rice has a larger yield potential than normal 
rice because it receives more solar radiation during its mature stage. 
However, pre-monsoon conditions are more likely to impair grain quality 
during harvest and post-harvest handling. Valleys and mid-hills are 
possible locations for spring rice. Popular spring-sown rice types include 
Hardinath-1, Chaite-2, Chaite-6, Khumal-11, and CH-45 (Kogai, 1992). The 
major cropping pattern of spring rice in Terai and Mid-hills are given 
below: 

Table 1: Cropping Pattern in Terai and Mid-Hill Regions 

Region Cropping Pattern 

Terai (<1000 masl) 

Main Season Rice-Wheat-Spring Rice 

Main Season Rice-Maize-Spring Rice 

Main Season Rice/Lentil-Spring Rice 

Mid-Hills (1000-2000 masl) 
Main Season Rice-Wheat-Spring Rice 

Main Season Rice-Maize-Spring Rice 

4.3   Cultivation Methods 

The system of rice farming in every place is greatly influenced by variables 
like the land's topography (upland or lowland), the types of soil, irrigation 
supplies, labor availability, the frequency and distribution of rainfall 
patterns and others. Following are Nepal's major rice-growing methods: 
(Kogai, 1992). 

• Dry or semi-dry upland cultivation: The usual methods include seed 
broadcasting, sowing behind the plough, and seed drill machine 
drilling. Crops are fully dependent on rain; thus farmers cultivate 
drought-tolerant types including Hardinath-1, CH-45, and native 
landraces. 

• Wet or lowland cultivation: Planting can be done by transplanting in 
puddle soil or by broadcasting sprouting seeds in puddle soil. In 
Nepal, this type of rice farming is most prevalent. This is used where 
there is a reliable and sufficient supply of water, however most 
farmers in the country still cultivate rice in a rainfed environment. 

 

Figure 1: Growth Stages of Transplanted Rice (IRRI) 

http://www.knowledgebank.irri.org/images/stories/crop-calendar-growth-tpr.jpg
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In Nepal, seedlings are typically produced using the wet bed method 
(water-sufficient area) and the dry bed method (rainfed area). The 
traditional method of transplanting rice involves transplanting rice 
seedlings into the puddled field that are 25 to 30 days old and produced in 
a nursery (Shrestha et al., 2022). Transplanting is inefficient in terms of 
cost, time, and labor; it accounts for 15% of the entire cost of producing 
rice and is delayed because of a labor shortage. Puddling causes hardpan 
to form in the subsoil by destroying the soil structure (Tripathi, 2003; Gao, 
2006). Various techniques, including transplanting, direct seeding in wet 
or dry soil, minimal tilling, and no-till soil, can be used to plant rice (Ranjit 
and Suwanketnikom, 2005). However, nationwide, transplanting 
continues to be the most often used technique for planting rice. Due to 
rising labor costs and a lack of labor, hand transplantation, which was once 
prevalent, is gradually being replaced by machine transplanting (Kogai, 
1992).  

Thus, practically all of the current rice varieties were chosen in a 
transplanting context. There are no specific rice types chosen for direct 
dry and wet seeding environments (Ranjit and Suwanketnikom, 2003). At 
120 DAS, plant height, leaf area index, and panicle weight were all 
noticeably higher in TPR. At 150 DAS, spikelet fertility was noticed when 
traits that are associated with yield, such as panicle length, grains per 
panicle, thousand-grain weight, above-ground biomass yield, and spikelet 
fertility, were shown to be more favorable in TPR than DSR. In terms of 
growth, yield attributes, and spikelet fertility parameters, TPR was 
discovered to be superior to DSR (Shrestha et al., 2022). In comparison to 
conventional transplanting systems and direct seeding with drum seeders, 
machine transplantation produced higher yields, yield attributes, gross, 
net returns and B: C ratio. Direct sowing using a drum seeder resulted in 
noticeably reduced growth, yield, and yield attributes, as well as gross and 
net returns as compared to other cultivation systems (Kumar et al., 2021).  

4.4   Water Management 

Compared to other crops grown for a comparable length of time, rice 
requires more water. The most crucial phases are from tillering to 
flowering, therefore from panicle initiation to flowering (heading), there 
should be enough water available. Flooding for longer periods of time is 
less efficient and more expensive than applying small amounts of water at 
frequent intervals to maintain the soil saturated (Kogai, 1992). 
Recommended submergence of 2-5 cm water level recorded considerably 
more panicles per m2, full grains, and grain and straw yield was on par 
with irrigation of 5 cm when water falls below 5 cm from soil surface in 
field water tube. Gross and net returns, as well as the B:C ratio, were 
significantly greater with irrigation of 5 cm at 3 DADPW (Day After 
Disappearance of Ponded Water), which was on par with irrigation of 5 cm 
when water falls below 5 cm from the soil surface in a field water tube 
(Kumar et al., 2021).  

4.5   Nutrient Management 

A rice plant needs 16 elements in order to effectively grow and develop. 
Both macro- and micro-elements can be used to describe these elements. 
More macro-elements are required than micro-elements (IRRI, 2007). 
Micro elements include iron, manganese, copper, zinc, molybdenum, 
boron, and chlorine, whereas macro elements include carbon, hydrogen, 
oxygen, nitrogen, phosphorus, potassium, calcium, and magnesium. The 
amount of data available on nutrient management techniques used in 
various regions of the nation is insufficient. In Nepal, chemical fertilizers 
like urea and DAP as well as farmyard manure are frequently utilized to 
supply nutrients in spring rice. Organic manure is beneficial for 
maintaining soil health and physical condition, supplying micronutrients 
to crops, and enhancing soil's ability to store water.  

Four to six weeks prior to sowing or transplanting crops, 10-15 t/ha of 
well-decomposed FYM or compost should be used. Chemical fertilizer 
application largely depends on the soil's fertility, the amount of organic 
manure added, the previous crop that was cultivated, and other factors. So, 
after performing a soil test, fertilizer is applied. Apply the general fertilizer 
recommendations of 100:40:30 kg N, P2O5, K2O (for irrigated) and 
60:40:30 kg N, P2O5, K2O if no such fertility condition is available (for 
rainfed). Before puddling, full doses of phosphate, potash, and nitrogen 
were applied. The remaining half of the nitrogen dose was then applied in 
two splits: once at the tillering stage (25–30 days after transplanting), and 
once at the panicle initiation stage (55-65 days after transplanting) (Kogai, 
1992).  

The introduction of new ideas like biofertilizers and chemical fertilizers as 
nutrient supplements for rice plants shows how crucial it was to use 
various biofertilizers and chemical fertilizers in order to increase the 
production of spring rice. In terms of plant height, the number of 

effective tillers, the number of filled grains per panicle, the length of the 
panicles, the yield of grain and straw, and the harvest index, Azolla + 50% 
N:P:K was superior (Ghimire et al., 2021). In comparison to government 
recommendations and conventional farming methods, SSNM-NE (Site 
Specific Nutrient Management with Nutrient Management Dose) was 
found to have greater gross return, net return, and B: C ratio for 
transplanted spring rice. Gross return, net return, and B: C ratio were 
shown to be greater in SSNM-NE even if yield and yield-attributing 
features were similar in both SSNM-NE and government recommendation 
(Pant et al., 2020). 

4.6   Weed Management 

With comparison to transplanted rice, weeds are a much bigger concern in 
upland rice. Weed infestation in rice fields was shown to decrease yield by 
14–93% for rice that was directly sown and by 17–47% for rice that was 
transplanted (Kogai, 1992). Due to the simultaneous development of 
competing weeds and the lack of water to inhibit them at the time of 
seedling emergence, weeds are the primary biological limitation in DSR 
(Raj and Syriac, 2017). The danger of yield loss is higher than with 
transplanted rice and can range from 50-91% when weeds are present. 
Weed can reduce rice output by up to 50% (Hossain et al., 2016). It was 
discovered that the presence of weeds reduced the yield of dry directly 
seeded spring rice (Hardinath-1) by 66.78% as compared to weed-free 
fields (Poudel et al., 2020). 

Hand weeding is the most efficient way of weed management, but it is also 
quite expensive due to high labor costs. The best strategy for controlling 
weeds is an integrated approach that combines mechanical, cultural, and 
chemical methods. Numerous techniques, including closer spacing, 
selecting taller varieties, crop rotation, and the use of weed-free seeds and 
others aid in lessening the severity of weed infestation in rice fields. 
Herbicide use is a labor-saving, quicker, more efficient, and less expensive 
way (Kogai, 1992). The pre-emergence herbicide Pretilachlor 50% EC 
(dose: 900 ml a.i. ha1), the post-emergence herbicide Bispyribac sodium 
10% SC (dose: 240 ml a.i. ha1), hand weeding (at 30 DAS and 60 DAS), 
weed-free (weeding at every 15 days interval), and weedy check as a 
control were the treatments in which the post-emergence herbicide 
Bispyribac sodium was found to be beneficial in terms of gross returns, net 
returns and BC ratio (Dangol et al., 2020). 

Some common weeds found in the rice field are as follows: (Kogai, 1992) 

Table 2: Weeds in Rice Field 

S.N. Scientific Name Common Name Local Name 

1. Ageratum conyzoides L. Goat weed Gandhe 

2 
Alternanthera 

philoxeroides L. 
Alligator weed Patpate 

3. Monochoria vaginalis L. Monochoria Pindale 

4. Echinochloa colona L. Jungle Rice Sama 

5. Echinochloa crusgalli L. Banyard grass Sama 

6. Caesulia axillaris L. Pinknode flower Thuk jhar 

7. Eleusine indica L. Goose grass Khode Jhar 

8. Cyperus rotundus L. Purple nut sedge Mothe 

9. Cyperus difformis L. 
Small Flower 

umbrella flower 
Mothe 

10. Cyperus iria L. Umbrella Sedge Chatre 

11. Fimbristylis littoralis L. Globe fringer rush Jhiruwa 

12. 
Commelina 

benghalensis L. 
Tropical 

Spiderwort 
Kane 

13. Commelina diffusa L. Day flower Kane 

14. 
Panicum 

dichotomiflorum L. 
False Pany grass Banso 

4.7   Plant Protection 

Worldwide, more than 100 species of insects are regarded as pests in rice 
production systems, yet only 20 to 33 species can cause significant 
economic loss. In Asia, where more than 90% of the world's rice is 
produced, insect pests reduce yields by 20% on average (Ali et al., 2021). 
The most prevalent primary pests of rice around the world include plant 
hoppers, leaf hoppers, gall midges, defoliaters, stem borers, bugs, rice 
hispa, etc. (Adhikari et al., 2019). The major common diseases in rice 
production are rice blast and bacterial leaf blight. The following insects 
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have been found to be invasive in rice fields: yellow stem borer, Striped 
borer, Armyworm (Mythimna seprata), Rice Gundhi bug (Leptocorisa 
acuta), Rice hispa (Dicladispa armigera), Mealybug (Ripersia oryzae), Plant 
hoppers (Nephotettix apicalis, Sogatella fercifera, and Ceeadela spectra).   

The most destructive insects in standing crops were discovered to be the 
rice gundi bug and the yellow stem borer. The major disease affecting rice 
is false smut (Adhikari et al., 2019). Due to pest population evolution, 
resistant types and formerly efficient insecticides are failing, making these 
insects more difficult to control and endangering food security (Ali et al., 
2021). The switch from traditional rice types to hybrid ones, which have a 
higher vulnerability to insect pests, was the main cause of the productivity 
decline according to the farmers. Despite admitting to spotting insect pests 
in their fields, farmers neglected management strategies for their control 
(Adhikari et al., 2019). 

Only around half of farmers were determined to be pesticide users. It was 
discovered that half of the respondents had never applied pesticide to a 
standing crop. Preventive interventions are rarely implemented, and the 
majority of people are still unaware of their application. Most of them 
utilized Thiram (8 ml/5 ltr water) and some Nuvan (15 ml/10 ltr) for 
prevention against Rice gundhi bug and Stem borer, while Vitavex (1 g/5 
kg seed) was used for prevention against bacterial blight a disease. The 
frequency of use was only once in a season. Thiram and Nuvan were used 
with no reported success, whilst Vitavex was used with moderate success. 
The insecticides that were most frequently utilized were Cypermethrin 
and Nuvan. The majority of their knowledge of management techniques 
came from their own experience with pesticide information obtained from 
agrovets (Adhikari et al., 2019). 

Recently, new pest management principles, technologies, and strategies 
have been developed. One of the principles is "green plant protection," 
which is widely accepted (Lu et al., 2012; Ye, 2013). Ecological engineering 
is one of several methods presented by ecological control practices to limit 
the use of insecticides (Ali et al., 2019; Gurr et al., 2016). With a strong 
foundation for ecological engineering pest management, the conservation 
of natural enemies in rice landscapes has a big chance to be accepted by 
modern society. The IPM technique, on the other hand, is also becoming 
more popular today. IPM is a pest management strategy that prioritizes 
the least harmful techniques. When non-chemical treatments have failed 
and the pest problem is severe enough to urge for chemical control, 
chemical pesticides may be used as a last resort in IPM approach (Ali et al., 
2021). Insect resistance breeding and functional mechanism, application 
of gene drive technique and use of drone for pest monitoring and early 
identification are some of the modern approaches for rice insect pest 
management (Ali et al., 2021). 

 
Figure 2: Spring Rice in the field (Spring, 2022) 

5.   CONCLUSION 

Accounting all the data and facts, though there has been much more 
attention of the government in reducing food insecurity, the spring rice 
production have not been increased as expected considering its 
production level and productivity. Due to predominance of conventional 
practices in Nepalese agriculture, production and productivity of spring 
rice have not been increased to its full potential. Cold stress in nursery, 
poor adjustment of planting time, inappropriate cultivation practices, 
poor nutrients supply, farmers’ negligence in proper weed, pathogens & 
pest management as well as pre-monsoon rainfall have resulted in low 
production. Therefore, there has been huge room for improvement in 
spring rice production and productivity through SSNM, polyhouse 
nursery, proper adjustment of planting time, well mechanized cultivation 
practices, integrated approach for weed management as well as IPM 
approach, genetic manipulation, varietal resistance and drone technology 
for disease and pest management. 
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