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ABSTRACT

A field experiment was conducted during summeraea$ 2015-16 to study the
“ Performance of non puddled transplanted sumimer®@ryza sativa..) cultivars under
different moisture regimes” at Agronomy Main ResbaFarm, Orissa University of
Agriculture and Technology, Bhubaneswar. The expeni was laid out in Alpha lattice
design with 24 summer rice cultivars ( Shahabhdgndakini, Khandagiri, ADV 1417,
DRR Dhan 42, DRR Dhan 43, US-321, US-323, US- B&8een, Konark, CR Dhan
201, CR Dhan 202, CR Dhan 204, Arize 6129, AjaylaRei, Lalat, US-366, US-395,
DRR Dhan 44, CR dhan 701, Arize 6444, Arize Prims)first factor and moisture
regime( 0 kPa- non stressed and 40 kPa- stressethg second factor. The soil of the
experimental site was sandy loam with pH of 5.8, &®.040 dSm, organic carbon
0.41% , available N 245.2 kg-haavailable P 43.4 kg Haavailable K 166.8 kg ha
The experimental result indicated that the culiv@hahabhagi and US-323 among the
100 days duration cultivars, CR Dhan 202 amonglttt® 120 days cultivars, US-395
among the 125-135 days cultivars and Arize 6444ngntbe cultivars of 135-144 days
duration recorded grain yield at 40 kPa (stressed)oisture regime which is at par with
the grain yield obtained from the OkPa (non-stéseé moisture regime. This indicated
that these cultivars were stress tolerant ami@stofal number of 24 cultivars. The above
mentioned cultivars required the same GDD in thdP40(stressed) moisture regime as
the one in the OkPa (non- stressed) moisture regintk there was non significant
difference in shortening of duration of the cultevavhich clearly state the fact that there
was no sign of forced maturity of these specifiativars under the moisture regime of
40 kPa. Among the early duration varieties highgeain yield was recorded in US 323 of
4.2 t hal which was statistically at par with the grain gieff Shahabhagi that produced
4.0 t ha, in the mid early cultivars category highest grgld was witnessed from CR
Dhan 202 with 3.8 t ha, among the medium duration cultivars US-395 esdibthe
highest grain yield of 6.96 t RaArize 6444 topped the list among the mid late tioma
cultivars with the grain yield of 6.7 t iaThe total irrigation water applied was (18 no.s)
90 cm in the 0 kPa moisture regime and (14 no.gn7n the 40 kPa moisture regime.
Maximum B:C ratio of 1.8 was obtained for US-323oagn the early duration cultivars,
1.66 for CR Dhan 202 among the mid-early duratiitivars, 1.81 for US-395 among
the medium duration cultivars and 1.72 for ArgzZel4 among the mid late duration

cultivars.
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INTRODUCTION

Rice is the staple food for about one half of tlwlaks population. This grain has
origins going back to about 3000 B.C in India, gnelw along the rivers of Tigris and
Euphrates circumscribing the ancient civilizatioos Mesopotamia. The eastern
nations like China, India, Japan, Bangladesh, led@y Thailand and Burma are the
major producing hubs of the world. 482 million niettones of husked rice was
produced in 2016 in the global scenario and théajleonsumption of milled rice
amounted to approximately 478.44 million metricasrfFAO, STAT, 2016-17). Rice
iIs much more than a grain, it has fueled econonbesn subject to science, and
travelled the globe due to world trade.

The demand of rice as staple food for about 3obilpeople is expected to
increase further with increase in population. Gliybace is grown in 162.3 mha, and
India accounts for 27.47% with a cultivated area4df6 mha, the corresponding
production being 738.1 and 104.20 Mt. The averagedyztivity under Indian
condition is 2.44t hhcompared to the world’s average of 4.5t4@ACP, 2016).
Odisha occupies an area of 4.41 m ha producingMt9&ith an average productivity
of 1.57 t hat, 35.56% less than the national average(Go@digha, 2016-17).

With its ability to adopt itself to a wide range g#o-hydrological situations,
rice enjoys a unique place among the field cro@se on two major environmental
determinants of source of water and degree of ft@pdice can be grouped under
different ecosystems such as rainfed upland, minf@v-land, medium land,
deepwater and tidal wetlands. In spite of its widdaptability and cultivation, we
have still not achieved the position to balance production under these ecosystems
for obtaining higher and sustainable yield.

Conventional puddled transplanting is the wide ageestablishment method of rice
which maintains 5-10 cm of deep standing waterutjinout its growth period. The
resultant high water table, soil compaction and pasrest soil management has not only
deteriorated the soil environment, but also reduttavater scarcity that has given a major
threat to rice production. Excessive pumping ofew#br puddling in peak summers in
north west Indo-gangetic plain resulted in dectinivater table. However, in recent years,
depleting water resources governed by climate @&and labour shortage are threatening
the sustainability and productivity of transplartiedded rice. Tuong and Bouman (2003)
reported that, in Asia, 39 million ha of irrigatede may suffer from “physical water
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scarcity” or “economic water scarcity” by 2025. Guared with other cereal crops such as
wheat and maize, transplanted-flooded rice consumesor three times more water.
Transplanted-flooded rice leads to high losses atewthrough puddling, surface
evaporation and percolation (Faroetjal, 2011). Chauhart al.012) reported
that puddling in transplanted-flooded rice systamssumes up to 30 % of the total
rice water requirement. Although, puddling is faadgle in rice-rice cropping
systems, as it reduces soil permeability, creatgdgdans and reduces water losses
through percolation. Nonetheless, repeated puddipegations negatively affect the
non-rice upland crop in rotation (McDonakt al., 2006) by dismantling soil
aggregates, reducing permeability in subsurfacertayand forming hardpans at
shallow depths (Sharmat al, 2003). Non puddled transplanted rice has been
believed to be an optimal option for rice product{®umaret al.,2011). Omission

of puddling improved soil physical properties sua$ bulk density, penetration
resistance, aggregation stability and cracking bel@. The absence of soil
disturbance also improved soil aggregation, avemagan-weight diameter and
water stable aggregates. Thus, non puddle conditimtreased the macro-
aggregate fraction by 18 -33%. Non puddled treatmeacorded slightly higher
nutrient contents in the top soil. (Monaslal, 2016)

To meet the major challenge of increasing rice petidn to feed a growing
population under increasing water scarcity, manyewsaving regimes have been
introduced in irrigated rice, such as an aerolwe gystem, non-flooded mulching
cultivation and alternate wetting and drying (AWDhese different moisture regimes
could substantially enhance water use efficiencyB)by reducing irrigation water.
Yanget al. 016) states that moderate AWD, in which photosssithis not severely
inhibited and plants can rehydrate overnight dutimg soil drying period, or plants
are re watered at a soil water potential of —-1616 kPa, or mid day leaf potential
is approximately —0.60 to —0.80 MPa, or the watdlé is maintained at 10 to 15
cm below the soil surface, could increase not dMYE but also grain yield.
Increases in grain yield and WUE under moderate DAWe due mainly to
reduced redundant vegetative growth, improved carsbpucture and root growth,
elevated hormonal levels, in particular increaseahscisic acid levels during soil
drying and cytokinin levels during rewatering; andnhanced carbon
remobilization from vegetative tissues to grain. ddoate AWD could also
improve rice quality, including reductions in graarsenic accumulation and
reduce methane emissions from paddies.



Moisture stress is the most important abiotic a@mnst that reduces yield in
rainfed areas and contributing to 15 per cent iosg&e production annually in India
(Deyet al, 1996).

The average yield in rainfed areas is low becadiggeriodic moisture stress
and adverse soil physico-chemical conditions aol & improved varieties (Makt
al., 2011). Moisture stress resistance appears toebgirtilgle most important factor in
increasing and stabilizing rice production undenfead areas (O'Toolet al, 1982).
Genetic studies show that adaptive mechanisms tstune stress in rice are heritable
and controlled by complex quantitative characteku(nar et al., 2008). The most
widely used criteria for selecting high yield perfance are mean yield in moisture
stressed and favorable environment. Ahmeadl. (1999) found grain yield to be a
useful criteria for assessing moisture stress respof genotype.

Research programme was initiated during 1970 toeldgv hybrid rice
varieties in the country. In India, more than 10R@ varieties have been released
for cultivation in different ecosystems (Directeaif Rice Research, Hyderabad).
Out of these, NRRI (National Rice Research Insitaind OUAT (Orrisa University
of Agricultural Science and Technology) has devetbdll4 and 62 varieties
respectively. Proper choice of rice variety foraatular ecology, is very important
to realize high production. This triggers the néedvaluate the suitable cultivars
for Odisha condition under moisture stress devealopg the various research
institutes and state agricultural universities. Mthis background a field experiment
was conducted on “Performance of non-puddled tdansgpd summer rice cultivars
under different moisture regimes” where twenty fouttivars of varying durations
were screened to reveal the best performing varretyarious cluster of duration.
The twenty four cultivars were from National RicedRarch Institute, Cuttack,
Odisha, Directorate of Rice Research, Hyderabas@iUniversity of Science and
Technology, Bhubaneswar and some of the leadingvaws of the Private sector.
The objective of the experiment was to

1. To study the behaviourial response of crop phenoloigsummer rice
cultivars under two different moisture regimes (@ @0 kPa)

2. To study the growth and yield of summer rice calts/ under two
different moisture regimes (0 and 40 kPa)

3. To calculate the irrigation water requirement undéferent moisture
regimes (0 and 40 kPa).
3




REVIEW OF LITERATURE

Rice is the important primary cereal crop in theldiolt is the staple food for
more than two-third of the world's population (Dowl et al 1998). Biotic and
abiotic factors limit adversely the productivity tbfe rice growing areas of the world.
It has been estimated that more than 200 millioss taf rice are lost every year due to
environmental stresses, diseases, and insect (éstdt, 1991; Chen and Murata,
2002). Moisture stress, that affects plant growdlg major constraint for about 50%
of the world production area of rice. Drought effeia lowland rice can occur when soil
water content drops below saturation (Bouman andg,T@001). Some researchers
reported that rice crop is susceptible to droughich causes large yield losses in many
Asian countries (Jearaknogmah al 1995; Bouman and Tung 2001;Pantuvedral
2002), however, some genotypes are more drougistarsthan others, out yielding
those exposed to the same degree of water streisseHoresent investigation was carried
out to elucidate which rice cultivars can achieighér yield than others under water
limiting conditions in different growth stages, vjparticular emphasis on tillering, yield,
yield components and harvest index. In this chagptaattempt has been made to critically
review the research works carried out on “Perfocaaof non puddled transplanted

summer rice cultivars under different moisture megg.”

The literature collected on these aspects have Ipeesented under the

following subheads:

2.1 Effect of different moisture regimes on tlmevwgh and yield of rice crop
2.2 Performance of different rice cultivars

2.3 Interaction effect of different moisture megi and variety on the yield
of the rice crop.

2.1 Effect of different moisture regimes on the grwth and yield of rice crop

Puckridgeet al. (1981) have shown that biomass production of rkeai
function of water use. The shortage of water ingbie suppresses the leaf expansion,
tillering and photosynthetic rate along with leaéa due to senescence. All these

factors are responsible for reduction in dry magtssumulation.



A field experiment was conducted in which rice svggown aerobically (T1),
flooded for the entire growth period (T2) or flood®r two weeks after transplanting,
given supplemental irrigation up to panicle inigat and then flooded from panicle
initiation to physiological maturity (T3). The stydhowed that rice crop exhibited
significantly reduced growth in term of Leaf Araadéx (LAI), Crop Growth Rate
(CGR), Total Dry Matter accumulation (TDM) and N&ssimilation Rate (NAR)
when it was grown in aerobic condition. Howeverg throp was not affected
significantly different from normal flooded rice ZJ when it was grown in modified
rice culture (T3) ( Sarwaet al.,2013).

Talpuret al. (2013) reported that 5 cm is optimum water depthvigetative
and mid stage of the rice crop growth, while 10 water depth is appropriate for
harvesting of the rice crop and the same (10 crigusd suitable for maximum yield.

Hazraet al (2016) studied the effect of variable degreksvater stress
namely no-stress, mild-stress and prolonged-stip®sed throughout the crop
growth by using two contrasting varieties namelyw&lhan-8 and Iratom- 24..
Mild and prolonged stress during late vegetativagst (45-75 days after
transplanting) in Binadhan-8 greatly enhanced 3301.5 %) crop growth rate
while, any level of stress during reproductive ghas Iratom- 24 reduced (8.8—

10.8 %) rate of crop growth.

The canopy temperature of rice at the floweringgstand the soil water
content were investigated under different soil wateatments (the soil water contents
were 24%, 55%, 90% and 175% at the flowering syagehe lower the soil water
content, the higher the canopy temperature. Uritetowest water content treatment,
the peak flowering occurred in the first three déafsout 70% of panicles flowered),
resulting in shorter and lighter panicles with &ssumber of grains which ultimately
caused low yield (Wen-zhorg al, 2007).

Using two rice cultivars- 2403%gponicarice) and llyoul0O7igdica rice) in
2008, Zhejing22jéponicarice)and llyou7954iQdica rice) in 2009 the effect of
severe, mild and no water stress, W3, W2 and W&4pedively, on flag leaf
physiology, the ecological characteristics of canogmperatures were studied by
Yan et al. (2012). The grain yield and the test weight wasiced under W3 but not



under W2. The canopy temperatures were signifigamtiher in W3 than in either
W1 or W2, and there was no significant differeneéneen W1 and W2. This study
clearly showed that water stress had a signifieg#ffect on leaf physiology and

temperature of canopy.

Saini et al. (2000) reported that water stress damages poddility and
affected anthers became shriveled, unable to delaisd contain sterile pollens Such
pollen grains have dilute cytoplasm and are dewdidtarch which is conspicuous
constituent of fertile pollen Water stress reduttes number of anthers that dehisce
and lowers the amount of pollen shed and in vivilepagerminabilty Grain abortion

at early stages following fertilization accounts feduction in grain number

Yanget al.(2001) reported that early senescence inducedmbgderate water
deficit during grain filling period can enhance tleenobilization of stored assimilates

and accelerate grain filling of rice.

Plautet al. (2004) reported that water stress during the giiding period
reduces the photosynthesis, induces early senes@ett shortens the grain filling
period but increases the remobilization of assitedldrom straw to grains. Limited

water availability can significantly impair photogiiesis.

Deshmukh et al. (2007) observed that in rice, water stress dufimgering
canreduce the harvest index bg much as60%, largely asa result of a reduction in
grain set. Panicles in stress plants fail to fuére (emerge) from the flag leaf sheath,
flowering is delayed and the percentage of spikeleat open at anthesis is reduced.
The failure of panicle exertion alone accounts &pproximately 25 to 30 % of
spikelet sterility because the unexerted spikatatsnot complete anthesis and shed

pollen, even when development is otherwise normal.

Field studies on dry matter partitioning under djfmuwere conducted at eight
locations in Chattisgarh, India using five diversiee cultivars. Dry matter
accumulation at flowering and maturity was sigrafty reduced in drought-affected
sites. Variation was observed among cultivars ynrdatter partitioning to grain under
both favorable and water-stressed conditions. Chibaggess at the reproductive stage
significantly increased the dry matter partitioniingm leaves and stems to grains in

all cultivars. Under drought, dry matter partitiogiinto green leaves varied among
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cultivars, with NSG-19 partitioning the least dratter to green leaves at maturity.
Delay in flowering due to drought stress was neghti associated with grain yield.
The contribution of dry matter partitioning fromests and leaves to grain filling
increased with the severity of drought stress, i@ddrly in cultivars with an
enhanced capacity for leaf senescence during dithing, which acted to stabilize
their grain yields under drought. ( Kumetral.,2006)

Gani et al. (2002) studied the effect of different irrigationanagement (
flooded and intermittent irrigation) on rice crdResults indicated that intermittent
irrigation recorded the highest value of yield ameld parameters as compared with

flooded irrigation.

Mahto et al. (2003) studied regression analysis of 26 early maturinigngp
rice genotype conducted in a field experiment imdék@ Bihar during thekharif
season of 1995 and observed that grain yield hgadfisiant positive association with
number of days to 50%owering, number of panicle plant-* and numberfitéd

grain panicle -'.

The response of rice (cv. Pant Dhan-4) to variousiater regimes under upland
conditions was studied in tarai region of Uttaracit the G. B. Pant University of
Agriculture and Technology, Pantnagar . Delayediegdon of 7.5 cm irrigation water 3
days after disappearance from the plot reduceduhgber of tillers by 11 per cent and
grain yield by 16 to 20 per cent over continuousnsergence of 5.0 + 2.5 cm irrigation
water. Crop maturity was delayed by 8 to 11 dayes tduchange in soil water regimes

from continuous submergence to rainfed conditidraigét al.,2005).

A field experiment was conducted on aerobic ricerd) summer season of
2013 and 2014 at Regional Research and Technologysfer Station, Chiplima,
Sambalpur, Odisha by Nayak al in order to study the effect of irrigation regisnan
yield of aerobic rice (Apo). Four irrigation regisyaz., irrigation at 3 days interval, 5
days interval, 7 days interval and 9 days inteweie tested.. The result revealed that
irrigation at 3 days interval showed the maximurtuga of grain yield (3.44 t ha-1)
but it was at par with irrigation at 5 days intd(@22 t ha-1). Both the above
irrigation regimes significantly have higher grayreld as compared to rest other

higher irrigation interval.



A pot experiment was carried out with four Boroerizarieties —Binadhan 5,
Binadhan-6, Iratom-24, BRRI dhan-29 to observerggaowth and yield performance
under different soil moisture regimes. Moisturedlsvviz., 5 cm standing water,
100% field capacity (FC) and 80% FC were maintaithedng booting, flowering and
tillering to maturity stages separately for yielerjprmance. Moisture levels viz., 100,
80 and 30% FC were also maintained from paniclergemee to maturity for grain
growth pattern. Plant height, tiller number, pamiclmber, panicle length, number of
filled grains per panicle, 1000-grain weight, taday matter, yield and harvest index
were decreased with the less soil moisture. Howexagietal responses were different
due to different soil moisture regimes for mostha characters and they had different
degree of reduction. Binadhan- 5 produced highiedtl,ymore tillers and panicles per
plant, highest 1000-grain weight and total dry sratind medium harvest index under
different soil moisture regimes. Binadhan-6 showetier yield but the highest total dry
matter and medium harvest index. Iratom- 24 shawedium yield, total dry matter and
the shortest panicle. BRRI dhan 29 showed the kigha&rvest index but it produced
lower grain yield under different soil moisture irags ( Hossaiet al.,2014).

Water-wise rice production is the current concera. justify whether less
water affects rice production, rice plants wereticated under different water
regimes. Four treatments, T1: flooding at 5 cm kep®: flooding at 1 — 3 cm depth,
T3: saturated to 1 cm flooding, and T4: alternatvet and dry (AWD), were
arranged . Treatment of AWD significantly decreagkht height (9%), tiller number
(p < 0.04), panicles number ¢ 0.024), filled grains (g 0.037), yield (p< 0.001)
and harvest index<(0.005) but increased unfilled grains{®.011) compared to the
control. Treatment T3 saved 45% of water used irtréatment and showed higher
water use efficiency (WUE) but produced rice yisiohilar to T1 and T2 treatments.
These results suggested that saturated to 1 cndifigowater could easily be
implemented in rice cultivation by the farmers whiaight not affect rice production
(Khairi et al.,2015).

Pascualet al. (2016) investigated to determine the effects ojpcgoowth,
yield and irrigation water use of two rice vamsti namely Tainanll (TN11) and
Tidung30 (TD30) under the irrigation regimes of ii@grmittent irrigation with three-
day intervals (TD303 and TN113); (b) intermittemigation with seven-day intervals



(TD307 and TN117) and (c) continuous flooding (TB3@Gnd TN11F). Results
showed that intermittent irrigation of three- areven-day intervals produced water
savings of 55% and 74% compared with continuousodilog. Total water
productivity was greater with intermittent irrigati at seven-day intervals producing
0.35 kg_grain/m3 (TN117) and 0.46 kg grain/m3 (TIDB0Average daily headed
panicle reduced by 166% and 196% for TN113 and TNddmpared with TN11F,
with similar reduction recorded for TD303 (150%yarD307 (156%) compared with
TD30F. Grain yield of TD30 was comparable amongyation regimes; however, it
reduced by 30.29% in TN117 compared to TN11F. Phenght and leaf area were

greater in plants exposed to intermittent irrigatod three-day intervals.

The response of rice roots and shoots and thesataalationships affecting
yield under varying soil water condition are imgort related subjects of research. To
understand the mechanism of response, studies emré@ucted using four water
treatments: a) intermittent flooding through thegefative stage (IF-V); b)
intermittent flooding extended into the reproduetstage (IF-R); ¢) no standing water
(NSW), maintaining soil at field capacity; and antinuous flooding (CF) condition
at the Asian Institute of Technology in Thailandwhs observed that the senescence
of lower leaf and flag leaf was delayed under Ileémpared to CF water condition.
This delay was associated with higher biomass mtomlu (14% higher than CF)
along with higher grain yield (25% higher than G®jishra, 2012).

2.2 Performance of different rice cultivars

Okeleyeet al. (2002) evaluated the rice cultivar of the short anedium
duration upland rainfed and lowland ecologies mfibld trial over 4 years (1996-99)
to determine suitability for upland and lowlandnfaid ecologies. Two cultivars were
tested for earliness to demonstrated potentiatlhigrtrait. They were WAB 32-80and
WAB 56-144-FX2 that mature at 107 days after plantfegformance across the year

indicated that adequate soil moisture was an impodeterminant of grain yield.

Fukaiet al. (2004)found that there was significant interaction foaigryield
among the genotypes grown under the well wateret drought conditions. Early
flowering was found to be good mechanism for esagaprought. Yield potential was
an indicator of performance under medium droughtddeon. High yield potential

was found mostly in the intermediate flowering ggpe of rice.
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Yang et al (2005) opined that delayed whole plant senesceras caused by
adoption of lodging-resistant cultivars- Wuyuji@djaponica)and Yangdao 4 (indica)
in water stress conditions that remain green whergtains are due to ripen results in a

low harvest index with much nonstructural carbohyel{(NSC) left in the straw.

The study by Serragt al. (2012) explores the feasibility of using hybrideric
technology in drought-prone rainfed lowland fieldi$ybrid lines, parental inbreds,
and cultivated varieties as checks were screenegliétd potential in well-watered
fields and for drought resistance in drained fieddislifferent stress levels. Nineteen
out of 45 hybrid lines showed a yield advantagedeoerage 20%) over check lines in
the three well-watered environments. Classificatiaf drought stress levels were
based on the yield reduction relative to the welteved environments, with
moderate, severe, and very severe stress levaldtimgsin 54%, 77% and 89%
reductions in yield respectively. Among the hybricke lines, one cluster including
IR81954H, IR81955H, and IR81956H stood out as compihigh yield potential in
both well-watered and drought stress environmetybrid IR81954H showed an 8%
yield advantage over other hybrids across all sgjdas well as stable yield in all the
stress environments having an average yield adganté 22% over other hybrids

averaged across drought environments.

A study was conducted using eight rice genotypedivarse origin to explore
their response against variable drought stress. Waiter stress treatments for one
week and two weeks were given sixty days after ingedSignificant differences
among genotypes and water stress levels were auseftom phenotypic
performance. Correlation studies indicated a pasiind significant association of
paddy yield with spikelet fertility and 1000 graieight. Rice genotype IR55419-04
showed least effect of water stress treatmentd®90 grain weight i.e., 6.28% and
10.44% reduction, spikelet fertility percentage hwit9.99% and 40.01% reduction
and the paddy vyield per plant of 24.97% and 51.8®5%er one week and two weeks
water stress, respectively. On contrary, Basma&D2éhd Super Basmati were found
to be the most sensitive to drought for paddy yigith 92.8% and 91.5% reduction
under severe water stress given for two weeksgeotisgely. Rice strain ‘IR55419-04
showed the potential for drought stress tolerarmmoergyst all the tested genotypes
(Sabaret al.,2014).
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Green Super Rice (GSR) cultivars are bred throwgh innovative
introgression breeding strategy that requires ileggtion water and chemical inputs
without compromising grain quality and yield. Fideought-tolerant GSR cultivars
and two checks were subjected to continuously #dodCF) and drought
environments during the dry seasons of 2011 and® 2Qlthe International Rice
Research Institute (IRRI) experimental farms in lippines. All the -cultivars
performed satisfactorily in the CF environment witain yield ranging from 5 to
11.5 tons h& Water stress during the reproductive stage sagmifly reduced grain
yield by 75-88% in the moderate drought (soil wégesion between 100 and300 kPa
in upper 15 cm soil layer) and 77-96% in the sedeoeight (soil water tension >300
kPa in upperl5 cm soil layer) experiments. Two GBRvars, GSR IR1-5-S10-D1-
D1 and IR83142-B-19-B, responded well in severaidnd environments, with grain
yield almost similar to the drought check(1.79 ttvas-1). Under moderate drought
stress, there was a relative yield advantage of 268640%for the two GSR cultivars

over the drought check, respectively (Marcatal, 2014).

There were large changes among NDVI (Normalizedebehce Vegetative
Index) values from tillering to filling stage of ®yaand late rice, but they reached to
0.25 at heading and filling stage and did not cleasigbstantially. The grain yield of
rice could be predicted more accurately by usingVN@Rt heading stage, and
therefore, NDVI values ranging from 0.28-0.31 aadiieg stage can be considered

enough to obtain more than 9 téce grain yield (Wang Lin, 2014).

The objective of the study conducted by Dxal, (2015) was to determine
the effects of water regime/soil condition (contms flooding, saturated, and
aerobic), cultivar (‘Cocodrie’ and ‘Rondo’) on e@rain yield, yield components
and water productivity. Rice grain yield was sigraitly affected by the
interaction between water regime and cultivar. 8igantly higher yield was
obtained in continuous flooding than in aerobic aaturated soil conditions but
the latter treatments were comparable to each oBw@rRondo, its grain yield has
decreased with soil water regimes in the order aftionuous flooding, saturated
and aerobic treatments. Compared to aerobic camgisaturated and continuous
flooding treatments had greater panicle number. Spikelet number of Cocodrie
was 29% greater than that of Rondo, indicating thea cultivar had greater effect
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on spikelet number than water management. Watetystovity was significantly
affected by the interaction of water regime andieat. The results indicated that
cultivar selection is most important factor in déog what water management

option to practice.

2.3 Interaction effect of different moisture regme and variety on the yield of
the rice crop

The effect of soil moisture stress on growth andetigoment of two upland
rice cultivars (Brown gora, a traditional cv. an@ndana, an improved cultivar).
The reduction was 67.3 and 40.3% in dry matter axdation and 53.4 and 54.4%
in leaf area at 40% water holding capacity as caeghdo 100% water holding
capacity in Brown gora and Vandana, respectively3&t days after stress

imposition (Chauhaet al, 1996).

Three upland riceryza satival.) cultivars viz. CR 143-2-2, Annada and
Cauvery, were grown in the field under three itiga regimes. There was a
significant reduction in grain yield in all the &® rice cultivars with the decrease in
irrigation regimes. Under higher moisture stressditions, performance was best in
CR 143-2-2 and poorest in Cauvery. At IWIPET = thé cultivar Cauvery did not
flower at all. Flowering was delayed in all thetordrs with the decrease of irrigation
regime (Pradhaet al,2003).

To identify drought tolerant rice variety, a potpeximent with three
transplanted aman rice genotypes (Basmoti, Binadilaamd RD2585) was carried
out by Zubaeet al. during July to December, 2006 to evaluate theatfof water
stress at different growth stages of different $anted aman rice genotypes. The
experiment was conducted putting three rice geresypt three water levels
(100%, 70% and 40% FC). Plant height, numbersllef$/hill, no. of filled grains
/panicle, total dry matter/hill, 2000 grain weighgrain yield and harvest index
were decreased with increasing water stress levRklssponses of the rice
genotypes in different water stress varied sigaiiity. There had been different
degree of reduction to the yield contributing cltéeas for the stress. Binadhan 4
performed better in producing tillers, leaves, taday matter, and yield under

stress than the other two genotypes. Basmoti shdtedhighest plant height but
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medium total dry matter, 1000 grain weight andgidkD 2585 showed the lowest
total dry matter, 1000 grain weight, and yield und@ater stress.

Sarvestanet al. ( 2008) conducted a field experiment to evaluhteeffect
of water stress on the yield and yield componefht®uar rice cultivars commonly
grown in Mazandaran province, Iran. The local amghrioved cultivars used were
Tarom, Khazar, Fajr and Nemat. The different wateess conditions were water
stress during vegetative, flowering and grain ridlistages and well watered was
the control. Water stress at vegetative stage fsogmtly reduced plant height of
all cultivars. Water stress at flowering stage laadreater grain yield reduction
than water stress at other times. Water deficiirduwvegetative, flowering and
grain filling stages reduced mean grain yield by 2@ and 21% on average in
comparison to control respectively. The yield adege of two semi dwarf
varieties, Fajr and Nemat, were not maintained undeught stress. Total
biomass, harvest index, plant height, filled graimfilled grain and 1000 grain
weight were reduced under water stress in all call§. Water stress at vegetative
stage effectively reduced total biomass.

The objectives of a study conducted by Abbasial (2011) were to
analyze the straw yield, grain yield, yield compoise water use and water
productivity (WP) of five rice cultivars (Anbarbdz2, Ghasroddashti, Cross-
Domsiah, Hasani, and Rahmat-Abadi) under water ngavrrigation regimes
(intermittent flood irrigation with 1-and 2-day ewals after disappearance of
standing water, I-1-D, and I-2-D, respectively) qared with continuous flood
irrigation (CFl) to adopt the elite cultivars fohdse conditions. In general,
Anbarboo-22 cultivar totally failed in field triadue to susceptibility to disease .
Among the other cultivars, Cross-Domsiah showedhilgaest grain yield, harvest
index, number of panicles per hill and the lowesiffilled grain percentage.
Furthermore, its grain yield was the highest atewataving irrigation regimes in
comparison with the other cultivars, therefore, &8romsiah is the elite cultivar

in water-saving irrigation conditions.

Fifteen rice genotypes were grown under irrigatetl avater stress
conditions. Water stress was imposed at reprodeicstage by withholding
irrigation supply. The rice genotypes IR 83376-B2B-2, IR 83373-B-B-24-3 IR
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84895-B-B-127-CRA-5-1-1 and IR83387-B-B-27-4 showddh yield potential.

These drought tolerant genotypes were also supericerms of grain yield and
higher content of desired physio-morphological tedan terms of plant biomass
(Santosh kumaet al.,, 2014).

Sokotoet al. (2014) carried out a trial where the treatmentsiad of water
stress at three growth stages (tillering, flowerigigin filling) and no stress (control)
and three rice varieties (FARO 44, NERICA 2 and FEARS). The result indicated
that water stress significantly resulted to deadasplant height, number of leaves
per plant, total biomass, harvest index and gregldyFARO 44 differed significantly
from NERICA 2 and FARO 15 at all the parametersanrsfudy
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MATERIALS AND METHODS

The field experiment on “Performance of non puddieshsplanted summer
rice cultivars under different moisture regimes”swanducted during summseason
of 2015 in the Agronomy Main Research Farm, OUATuBaneswar. The details of
the experimental materials used and the methodesagflopted during the process of

field investigation and the related aspects argflgrdescribed in this chapter.

3.1 Experimental site

The experiment was carried out durisignmer season of 2015 at Agronomy
Main Research Farm, Department of Agronomy, CollefeAgriculture, Orissa
University of Agriculture and Technology, BhubaneswOdisha.

3.2 Location

The experimental site comes under the East andhStadtern coastal plain
agro-climatic zone of Odisha and situated a 2’ N latitude and 8% 52’ E
longitude at an elevation of 25.9 m above the ns=mlevel. It is located about 65

km west of the Bay of Bengal.

3.3 Soil characteristics

Soil samples were drawn from top 15 cm of soil fay@domly from different
spots of the experimental site. A composite samnn@s prepared and analysed for
various physico-chemical properties. The resulés@esented in Table 3.1 and 3.2.

The soil of the experimental site was sandy loam.

Table 3.1 Mechanical composition of soil (0-15 cm)

Soil separate Composition (%) Method adopted

Sand 71.9%

Silt 11.5% Bouyoucos Hydrometer method
Clay 16.6% Piper, 1950

Textural class Sandy loam
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Table 3.2 Chemical composition of soil (0-15 cm)

Particular Content | Method adopted

pH 5.8 pH meter method (Jackson,1967)

EC (dSmb) 0.040 Digital electrical conductivity meter
(Jackson,1967)

Organic carbon (%) 0.41 Walkley and Black’s rapidration
method (Paget al., 1982)

Available N (kg ha) 245.2 Alkaline Potassium Permanganate method
(Subbiah and Asija, 1956)

Available P (kg hd) 43.4 Bray’s-1 method (Jackson,1967)

Available K ( kg ha) 166.8 Flame photo meter method
(Jackson, 1967)

3.4  Season and climate

The Agronomy Main Research Farm, OUAT, Bhubaneswarharacterized
by warm and moist climate with hot and humid sumaret mild winter. Broadly, the
climate falls under the group of moist hot type.ale 76% of the annual rainfall is
received between June to September. The rainfalbrssoonal and unimodal. The South-

West monsoon in Odisha usually sets in around omé-and recedes by mid-October.

The data regarding different weather parametersorded at the
meteorological observatory at Agronomy Main Rededfarm, OUAT during the

period of experimentation are presented in Tat8ea8d 3.4.
3.4.1 Rainfall and rainy days

The mean annual rainfall of Bhubaneswar is 14084 1f1985-2014)
.South West monsoon sets by 10 June and recedEs Ogtober. The distribution of
rainfall is uneven and nearly 88% of the total almainfall is received during the

period from June to October. April and May are tie&y dry months.

Rainfall received during different months of crappiseason under report were
10.75 mm in January, 18.4 mm in February, 8.3 midianch, 19.3 mm in April, 5.48
mm in May, 180.5 mm in June as against the pregeklinyears average of 12.4 mm in
January, 24.3 mm in February, 22.1 mm in Marchgr28 in April, 60.7 mm in May,
196.2 mm in June. Thus the total rainfall during season of experiment (January to
June 2015) was 100.97 mm less than that of 3fs\saerage up to June i.e. up to

harvest of the rice crop. The entire cropping seasas drier than the normal.
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3.4.2 Pan evaporation

Evaporation loss from the USDA, Class A open paapevimeter increased
gradually with increasing temperature reachingrtfaximum in the month of May.
The mean evaporation during the cropping seasarnuéig to June 2015) was 5.08
mm day.

3.4.3 Atmospheric temperature

Data on air temperature during the experimentabgeslong with deviation
from normal are given in Table . Mean maximum andimum temperature during
the cropping season were, respectively 3z.&nd 14.2C in January, 32.8C and
17 °C in February, 35.8C and 21.5°C in March, 37.1°C and 24.2°C in April,
38.97°C and 27.03°C in May, 35.9°C and 26.4°Cunelas against the 30 years
normal temperature of 29.2°C and 15.5°C in Januat.8 °C and 18.7°C in
February, 34.9°C and 22.5 °C in March, 36.6°C 28dC in April, 37.4°C and 26.4
°C in May, 35.1°C and 26.3 °C in June.

3.4.4 Wind velocity

The average wind velocity during the cropping saasom January 2015 to
June 2015 were 2.9, 3.2, 4.5, 7.5, 8.1 and 8.7 knrdspectively as against normal
wind velocity 7.3, 9.1, 12.8, 19.1, 18.8 and 147 k. The atmosphere was less

windy than the normal.

3.4.5 Bright sunshine hours (BSH)

The average BSH per day from January to June &r la30 years were
7.7, 8.3, 8.2, 8.5, 8.5 and 4.9 hours Hagspectively. In the cropping season the
corresponding values were 6.7, 8.3, 8.0, 7.2, 81522 hours daywith the average
of 7.3 hours day.

3.4.6 Relative Humidity (RH)

The mean monthly relative humidity percentage @slduring morning and
afternoon were 91% and 43%, 94% and 39%, 91% af6 88% and 50%, 87.8%
and 51.1%, 89% and 63% from January 2015 to JufhB, 28spectively. The last 30
years average RH values were 71% and 50%, 72% @ 72% and 53%, 70% and
60%, 70% and 61% and 76% and 70 % from Jartoalyne respectively.
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Table 3.3 Mean weekly weather data during crop growmg season

Relative .
Date Rainfall | Evaporation Atm. oTemp Humidity Bsh Wlnql
SMW . (°C) (Hour/ |Velocity
(mm) (Mm/Day) _ (%) Day) |(km/hr)
Max. | Min. | Fn An '
3 |15Jan-21 Jan 0 3.47 25/671.81| 86.71| 32.42| 7.67 2.58
4 |22 Jan-28 Jan 0 3.52 29,613.48| 93.85| 41.00| 7.48 1.70
5 ]29 Jan-04 Feb 0 3.64 29.024.5| 89.57 41.00| 7.74 2.41
6 |05 Feb-11 Feb 0 3.75 31.p85.17| 93.42| 36.28| 6.97 1.85
7 |12 Feb-18 Feb 2.62 3.92 318 17.4 9457.85 7.84 3.24
8 |19 Feb- 25 Feb 0 4.10 35.189.27| 94.00| 35.28| 9.25 4.12
9 |26 Feb- 04 Mar 0.4 4.52 35.682.62|90.71| 37.71| 8.55 4.71
10 |05 Mar-11 Mar 0 5.92 34.689.81| 90.28| 32.85| 8.48 2.88
11 |12 Mar- 18 Mar 0 6.41 36.521.12| 89.14| 34.71| 7.97 4.00
12 |19 Mar- 25 Mar 2.77 6.32 36.8323.18|94.71| 42.42| 8.54 4.14
13 |26 Mar- 01 Apr 0.371 6.28 36.122.91|91.28|49.00| 6.94 7.32
14 |02 Apr- 08 Apr 3.74 6.78 37.525.08| 90.85| 58.00| 6.78 9.57
15 |09 Apr-15 Apr 0.45 6.31 35.0 23.388.28|46.42| 5.41 4.70
16 |16 Apr-22 Apr 0.54 7.10 38.324.75| 84.28| 46.00| 8.38 8.37
17 |23 Apr- 29 Apr 11.8 6.20 36.8423.45| 89.00| 49.71| 8.41 7.75
18 |30 Apr- 06 May 0 8.04 36.5526.7 | 88.57 57.71| 8.31 7.25
19 |07 May- 13 May 3.11 8.54 38.126.18| 88.85| 52.71| 7.41 7.27
20 |14 May- 20 May 0.4 8.95 38.526.54| 86.71| 50.85| 8.84 7.25
21 |21 May-27 May 0.4 9.58 42.029.05| 89.71| 43.71| 7.72 7.98
22 |28 May-03 June 3.85 9.78 42/880.25| 90.02| 45.00| 7.52 7.13
23 |04 June-10 June 4.2 9.68 432 31.P®.3| 45.40 8.4 7.32
Table 3.4 Current, normal and deviation in weather data for cropping season
(January to June 2015)
_ Rainfall Relative Humidity (%) BSH Temperature (°C) Winc_i
MONTH Particulars (mm) | Morn. | AN | Mean |(hrs/day)|Max. |Min. | Mean \(/lf|~|r?/(r:1|rt)y
January | Current 10.75 91 43 67 6.7 27118.2| 21 2.9
Normal 12.4 71 50| 60.5 7.7 | 29.255| 22.35 7.3
Deviation -1.65 20 -7 6.5 -1 -14-1.3| -1.35 -4.4
February | Current 18.4 94 39 66.5 8.3 32.57 | 24.75 3.2
Normal 24.3 72 50 61 8.3 31188.7| 25.25 9.1
Deviation -5.9 22 -11 55 0 0.y -1}7-0.5 -5.9
March Current 8.3 91 40 65.5 8 35.81.5| 28.65 4.5
Normal 22.1 72 53 62.5 8.2 34.22.5| 28.7 12.8
Deviation -13.8 19 -13 3 -0.2 08 -1 -0.05 -8.3
April Current 19.3 88 50 69 7.2 37\24.2| 30.65 7.2
Normal 28 70 60 65 8.5 36{625 | 30.8 19.1
Deviation -8.7 18 | -10 4 -1.3| 05 -080.15| -11.9
May Current 5.48 87.8| 511 69.45 8.13 | 38.927.03 33 8.1
Normal 60.7 70 61 65.5 8.5 37.26.4| 31.9 18.8
Deviation -55.22 17.8| -9.9 3.95 -0.37 1597.63] 1.1 -10.7
June Current 180.5 89 63 76 5.2 3bX.4| 31.15 8.7
Normal 196.2 76 70 73 4.9 35.26.3| 30.7 14.7
Deviation -15.7 13 -7 3 0.3 0.8 01 045 -6
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3.5 Previous cropping history of experimental site

The sequences of crops grown during the precethireg tyears to the present

experimental season are mentioned in Table 3.5.

Table 3.5 Previous cropping history of experimentasite

YEAR Kharif Rabi Summer
2012-13 Maize Toria Sesame
2013-14 Maize Toria Fallow
2014-15 Maize Toria Sesame

3.6 Experimental details
3.6.1 Treatment details

The details of the treatments are given below

Factor 1

< 100 days(early):
V1) Shahabhagi
V2) Mandakini
V3) Khandagiri
V4) ADV-1417
V5) DRR Dhan 42
V6) DRR Dhan 43
V7) US-321

V8) US-323
V9)US-359
115-120 days (mid-early)
V10) Naveen

V11) Konark

V12) CR Dhan 201
V13)CR Dhan 202
V14) CR Dhan 204
V15) Arize 6129

Factor 2: Water management:

1) 0 kPa
3.6.2 Design and layout

Cultivars (24)
125-18a&ys (medium):
V16) Ajay

V17) Rajlaxmi

V18) Lalat

V19) US-366

V20) US-395
V21) DRR Dhan 44

> 135 days ( mid-late):
V22)CR Dhan 701

V23)Arize 6444
V24)Arize Prima

2) 40 kPa

The experiment was laid out in an alpha latticeigiesvith 2 factors of

treatment and 3 replications. The size of the plas 4 m x 2.07 m . The plan of

layout of the experiment is given in Fig. 3.1.



Table 3.6 Details of the experiment

Design Alpha lattice design

Number of treatments Factor 1- Cultivars (24)
Factor 2- Moisture regimes (2)

Number of replications 3

Number of plots 144

Plot size 4mx2.07m

Arize 6129 US359  DRRdhan-42 CRdhan701 US 366 US321  CRdhan202 CRdhan20:

DRR Dhan-43 = SahbhagiDhan ~ US 395 CRdhan204  Rajlaxmi US 323 ADV 1417 Lalat

Konark Arize6444  Khadagiri Naveen Ajay Mandakiani DRRDhan-44  Arize Prime

DRR Dhan-43  Arize 6129 US 366 CR dhan 701 Konark Arize 6444 US 395

pd) O

ADV1417 DRRdhan-42  Rajlaxmi  ArizePrime Lalat Naveen

US 323 Khadagiri US321  CRdhan201 CRdhan204 CRdhan202

ADV1417  CRdhan701 CRdhan202 US 323 DRRdhan-42 DRRDhan-43  Arize 6444

Lalat Arize 6129 US 359 Mandakiani Ajay DRRDhan-44  CRdhan201

Khadagiri US 366 Naveen  CRdhan204  Konark Us 321 US 395 Rajlaxmi

Buffer channel

Arize 6129 US359  DRRdhan-42 CRdhan701 US 366 US 321 CR dhan 202
DRR Dhan-43 ' SahbhagiDhan ~ US 395 CRdhan204  Rajlaxmi US 323 ADV 1417

Konark Arize6444  Khadagiri Naveen Ajay Mandakiani DRR Dhan-44  Arize Prime

bd) 0

DRR Dhan-43  Arize 6129 US 366 CRdhan701 Konark Arize 6444 US 395

ADV1417 DRRdhan-42 ~ Rajlaxmi  ArizePrime Lalat Naveen

US 323 Khadagiri Us 321 CRdhan201 CRdhan204 CRdhan202

ADV1417  CRdhan701 CRdhan202 US 323 DRR dhan-42 ' DRR Dhan-43

Lalat Arize 6129 US359  Mandakiani Ajay DRR Dhan-44

US 366 Naveen  CRdhan204 Konark US 321 US 395

Fig. 3.1 Layout plan of experimental field
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3.7 Rice cultivars
3.7.1 Sahabhagi dhan(IR 74371-70-1-1-CRR-1)

It is an early maturing (100 days), semi-dwarfiised (85-90 cm) variety,
released from National Rice Research InstitutefaCltand notified during 2008 and
2011, respectively for cultivation in the statesJbfarkhand and Odisha. This is a
variety with tolerance to drought stress and respento favourable conditions. It is
suitable for upland, rainfed direct seeded as agltransplanted conditions . It bears
golden husked long bold grains. Its average pradticranges from 3.8 tonnes fha
to 4.5 tonnes ha An yield advantage of 0.5 tonnes'hander moderate drought
stress and 1.0 tonnes hander severe drought conditions, over IR 64 an86Rhas
been recorded by this variety. It is resistanteaf Iblast and moderately resistant to

brown spot, sheath rot, stem borer and leaf folder.

3.7.2 Mandakini (OR 2077-4)

It is a semi-dwarf statured non-lodging varietyhwearly maturity ( 100 days)
developed by Orissa University of Agriculture anecfinology (OUAT). It is suitable
for late sown conditions and was released in 20tL@ossesses medium slender
grains, dull red kernel, straw colour hull, stoténs and profuse tillering habit. It is
resistant to blast, sheath blight, gall midge, feéder, whorl maggot and moderately

resistant to sheath rot, rice tungro virus. Theaye productivity is 3.72 tonnesha

3.7.3 Khandagiri (IET-10396)

The variety was developed from the parentage ofaPX IR-13429-94-3-2-2
and was released by Orissa University of Agriceltand Technology (OUAT) and
notified in the year 1994. The variety has a dorabf 90-95 days and is suitable for
rainfed and irrigated uplands. It possesses whédinm slender grains. It is resistant
to sheath rot, neck blast, brown spot, brown phagper and moderately resistant to
rice tungro virus, sheath blight, bacterial leafyibl, gall midge and whorl maggot.

The average productivity is 3.5 tonnestha

3.7.4 ADV 1417

It is a variety of the private sector company ndrmevanta. The duration of

the variety is 100 days and is suitable for upland irrigated ecosystems of Odisha,
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West Bengal, Tripura and Andhra Pradesh. This tyahas resistance against blast

and brown spot. The average productivity is 4 terim.

3.7.5 DRR Dhan 42

The variety has been developed and released byDitextorate of Rice
Research, Hyderabad. It is a semi-dwarf staturedtlodging variety with early
maturity (100 days). It is resistant to blast andderately resistant to rice tungro
virus. It also shows field tolerance against baatéeaf blight, stem borer and brown

plant hopper. The average productivity is 4 torime's

3.7.6 DRR Dhan 43

The variety has been developed and released Iitbetorate of Rice Research,
Hyderabad and has a duration of 100 days. It pessehort bold grains with an average
productivity of 4.5 tonnes Ha It exhibits tolerance to stem borer, brown plaopper,

white backed plant hopper, gall midge, leaf blask lsacterial leaf blight.

3.7.7 uS- 321

The variety has been developed by US Agri seetigshwis a private sector
enterprise. It is a hybrid variety with a duratioom 90-100 days and has an average
productivity of 4.5 tonnes ha However, the variety is susceptible to brown spul

gall midge.

3.7.8 US-323

The variety is released and marketed by US Agedselt is a dwarf
statured non-lodging hybrid variety with early nréguof around 100 days. It shows
tolerance to drought stress and responsive to fabdel conditions. It is suitable for
upland, rainfed direct seeded as well as transpiiodnditions. It bears bold grains
and has an average productivity of 4.5 tonne's ha

3.7.9 US-359

The variety has an early duration of around 10@sdaith an average
productivity of 4.5 tonnes Nawhen grown under appropriate cultural practices an
good management. It is a hybrid variety so respentd inputs and is resistant to

brown spot disease.
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3.7.10 Naveen(CR 749-20-2)

It is a mid-early duration (115-120 days), semadw105 cm) variety suitable
for upland and irrigated ecosystems. It is released notified in 2005 and 2006,
respectively for cultivation in Odisha, West Bendaipura and Andhra Pradesh. It has
medium bold grains with average productivity of-8.0 tonnes hain kharif and 5.0-6.0

tonnes ha in rabi season. This variety has resistance adalast and brown spot.

3.7.11  Konark(IET 1009)

It was notified in the year 1999. The duratiorthad variety is 120 days and
is suitable for irrigated ecosystem in medium lamals a semi-dwarf stature and the
grains are white in colour. The variety is tolerambrown plant hopper and is suitable

for cultivation in Odisha. The average productiviyb tonnes ha

3.7.12 CR Dhan 201CR 2721-81-3-IR 83380-B-B124-1)

It is a mid early duration (110-115 days), semadwnon-lodging variety
suitable for water limited/ aerobic conditions,esded from National Rice Research
Institute, Cuttack and notified (2012 and 2014peetively) for cultivation in Bihar and
Chattisgarh. It posseses long slender grains wighage productivity of 3.8 tonnesha
The genotype is having more panicles per metrereq(80) with long and dense
panicles and moderate test weight. It is moderagdigtant to leaf blast, sheath rot, stem

borer (both dead heart and white ear heads),d&bdrf whorl maggot and rice thrips.

3.7.13 CR Dhan 20ZCR 2715-13-IR 84899-B-154)

It is a semi-dwarf statured mid early durationQIdays) variety, suitable
for water limited or aerobic conditions and relehd®y National Rice Research
Institute, Cuttack and notified (2012 and 2014,peesively) for cultivation in
Jharkhand and Odisha. It possesses short boldsgnrain an average productivity of
3.7 tonnes h& It has higher number of panicles per metre sq(288), normal
tillering (7-10), medium and dense panicles with derate test weight. It is
moderately resistant to leaf blast, brown spotagheot, stem borer (both dead heart
and white ear heads), leaf folder, whorl maggot r@eelthrips.

3.7.14 CR Dhan 204(CR 2715-13-IR 84899-B-154)
It is a semi-dwarf statured non-lodging varietythwimid early maturity
duration (110 days) . It is suitable for water tedi or aerobic conditions and released
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from National Rice Research Institute, Cuttack aoiified (2012 and 2014 respectively)
for cultivation in Jharkhand and Tamil Nadu. It pesses medium slender grains, higher
number of panicles per metre square (285) withameewyield of 3.9 tonnes falt is
moderately resistant to leaf blast, neck blastwhrspot, sheath rot, stem borer (both dead

heart and white ear heads), leaf folder, whorl roggmse worm and rice thrips.
3.7.15  Arize 6129

The variety has been developed by Bayer Crop &ejea private sector
enterprise. India’s first bacteria leaf blight semnt short duration hybrid. It consistently
gives high yield of 20-25% more than the othehhigelding varieties of same duration.
It is an early duration hybrid (115-120 days) witaximum productive tillers, high grain
filling > 90% & more grain per panicle (275-300gss water requirement & wider
adaptability. It fits well in vegetable or potatadavheat crop rotations

3.7.16  Ajay (CRHR-7)

It is a medium duration (125-135 days), semi-dwafd5-110 cm) popular
hybrid variety developed by National Rice Resedrdtitute, Cuttack released and
notified (2005 and 2006, respectively) for cultivatunder irrigated and shallow lowland
areas of Odisha. It has good quality long slendaing with an average yield of 7.0-7.5
tonnes ha. It is resistant to blast and moderately resistanice tungro virus. It also
shows field tolerance against bacterial leaf bjigtem borer and brown plant hopper. It
can tolerate water stagnation (7-10 days) atititestage.

3.7.17  Rajlaxmi (CRHR-5)

It is a medium duration (125-135 days), semi-dw@f5-110 cm) popular
hybrid variety developed by National Rice Reseémstitute, Cuttack. It possesses seedling
stage cold tolerance and suitable for irrigated lam@ ecosystems. It is released (2005
SVRC; 2010 CVRC) and notified (2006) for cultivatim Odisha and Assam. It has good
quality long slender grains with an average pradtgtof 7.0-7.5 tonnes ha It has
capability to tolerate stem borer, brown plant feppvhite backed plant hopper, gall
midge, leaf blast and bacterial leaf blight. Thybrid can tolerate water stagnation (7-10

days) at tillering stage.
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3.7.18  Lalat(IET-9947)

It has been developed from IR-207 X Vikram. It wasified in the year 1989
and has a duration of 125-130 days. It is suitfsl@rigated medium lands. It is dwarf in
heght (85-90 cm), grains are long and slender. vemety is resistant to blast, sheath
blight, brown spot, rice tungro virus, bacteriaflblight and has an average productivity
of 4 tonnes ha

3.7.19 US- 366

It is an hybrid variety of 125-135 days duratd@veloped by US Agri seeds.
It is suitable for irrigated medium lands. The ager productivity is 6.5 tonnes ha

However the variety is susceptible to bacteridi idight and brown spot.
3.7.20 US-395

It is one of the well performing varieties amohg tluster of 125-135 days
duration cultivar. The variety is tolerant to drbtugituations and has a higher harvest

index. It is resistant to bacterial life blight.
3.7.21 DRR Dhan 44

The variety has been released from the DirectoddteRice Research,
Hyderabad and has a duration of 125-135 days. dtrhadium slender grains with
average productivity of 6.0 tonnes™hat is suitable for irrigated medium lands. It has
capability to tolerate stem borer, brown plant reppvhite backed plant hopper, gall

midge, leaf blast and bacterial leaf blight.
3.7.22  CR Dhan 701CRHR-32)

It is the first late duration (142-145 days) hgbrariety in India, released from
National Rice Research Institute, Cuttack and restif (2010 and 2012,
respectively) for cultivation in shallow lowlandeas of Bihar and Gujarat. It has
medium slender grains with average productivity6od-6.5 tonnes ha It can
withstand water logging and low light conditionsshows moderate resistance to
rice tungro virus , bacterial leaf blight, greeaflbopper and leaf blast. It can also

be cultivated during dry season if sown in December

3.7.23 Arize 6444
This hybrid variety has been developed by Bayepcience. It is resistant
to bacterial leaf blight and consistently yields-3t8% higher than popular inbred
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varieties. It has a medium duration (135-140 daysyher number of productive tillers
per plant (12-15), wider adaptability, more th@% milling, suitable for direct seeded
rice system and has been notified by Governmeimidd.

3.7.24  Arize prima

This hybrid variety has been developed by BayepC3cience. It produces
yield (25% -30% more than inbred Varieties). It laaduration (approx 135-140 days),
medium slender grain, more productive tillers p&np and has been notified by

Government of India.

3.8 Details of field operation
3.8.1 Mat nursery preparaion

Mat nursery was prepared by cutting the polytherets in accordance to the
dimension of the frame which was to be used. Theedsions of the frame was 2 m X
1.20 m. The soil was placed in it along with DAB-@6-0) and vermicompost. The pre-
soaked seeds were spread on the soil and was davighethe mixture of vermicompost
and fine sieved soil. Water was applied with thkp log a rose can and was covered with

mulch. The mat nursery was prepared on 15.01.2015.

3.8.2 Land preparation

The experimental area was ploughed thrice. Tlsé filoughing was done by
tractor while the second and third ploughings waome by harrows. Weeds were
removed from the plot by raking and it was leveleth the help of a laser leveller. The
experimental area was divided into plots of dimamsi4 m X 2.07 m. A buffer channel

was made in order to separate the OkPa block them@ kPa block.

3.8.3 Transplanting
The transplanting was done on 09.02.15 in thed&@rkBisture regime and on
10.02.15 in the 40 kPa moisture regime and thavaudt were transplanted in the

respective plots as per lay out of the experimetgsign.

3.84 Fertilizer management

Well decomposed FYM @5t faas incorporated into the soil at final
ploughing. Inorganic fertilizers @ 80-40-40 kg NOB, K20 ha! were applied to all the
plots. Full dose of P and K and 25% of N was appdiefinal ploughing. Rest of N was

applied in 2:1 ratio at tillering and panicle iatton stage, respectively.
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3.8.5 Interculture and plant protection

Butachlor @ 1 kg havas applied as pre emergence following the day afte
transplanting of crop . Monocrotophos @ 1.25f heas applied to manage insect

population and Chloropyriphos @ 10 kg'hveas dusted to check termite attack.

3.8.6 Irrigation

Crop was irrigated as and when soil dewdomoisture stress. The 0 kPa
block was irrigated when there was disappearandbeoponded water and the 40 kPa
block was irrigated when the tensiometers that westalled read 40 kPa. No irrigation

was given 10 days before harvest of the crop.

3.8.7 Harvesting and threshing

Harvesting was done when the crop attained plogitdl maturity. The grains
were separated by threshing, and along with strave \sun dried. The grain and straw

yield per net plot was recorded and reported akger

Table 3.7 Calendar of field operations undertaken dring the period of study

Sl.|Particulars 0 Kpa 40Kpa

No.

1 |Mat nursery preparation 15.01.2015 15.01.2015

2 |Levelling 06.02.2015 06.02.2015

3 |Layout 07.02.2015 07.02.2015

4 | Transplanting 09.02.2015 10.02.2015

5 |Fertiliser application (Basal) 09.02.2015 10.02.2015

6 |1® Top dressing 25.02.2015-07.03.20123.02.2015-01.03.2015

7 |2 Top dressing 16.03.2015-03.04.2013.3.03.2015-01.04.2015

8 |Number of irrigation Depending on the | Depending on the reading
disappearance of pono of the tensiometer

water installed

a. | Early cultivars 12 8

b. |Mid-early cultivars 14 10

c. |Medium cultivars 16 12

d. |Late cultivars 18 14

9 |Harvesting

a. | Early cultivars 19.04.2015-24.04.2019.0.04.2015-24.04.2015

b. |Mid-early cultivars 02.05.2015-10.05.2011523.04.2015-01.05.2015

c. |Medium cultivars 24.05.2015-28.05.20191.05.2015-24.05.2015

d. |Late cultivars 31.05.2015-05.06.20[1528.05.2015-03.06.2015

10 |Threshing

a. | Early cultivars 23.04.2015-28.04.2015.4.04.2015-28.04.2015

b. |Mid-early cultivars 05.05.2015-14.05.2011527.04.2015-05.05.2015

c. |[Medium cultivars 29.05.2015-01.06.201%5.05.2015-29.05.2015

d. |Late cultivars 04.06.2015-10.06.201501.06.2015-07.06.2015
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3.9 Collection of experimental data

No monitoring for any parameters in the first thimgder rows and 0.5 m
from width side. The growth and yield parametersenecorded at regular intervals

of 15 days after sowing and at harvest. Yield vea®rded on net plot basis.

The procedure followed for measuring various growatid yield parameters

are given below:

3.9.1 Pre harvest studies
3.9.1.1 Total number of tillers

Total tillers m? was recorded from each plot at every 15 days iatitV the

harvest. The mean value was computed and expressed.

3.9.1.2 Leaf area index (LAI)

Five permanent rows were selected for reading. rEagling was taken by
putting Accu PAR probe between the rows just alibeeground. The reference probe
was above the canopy, straight and at particulea.arThe reading was taken in

between 9 a.m to 3 p.m.

3.9.1.3 Canopy temperature

Infrared thermometers were used for measuring amhband canopy
temperature. The differential between ambient aempgerature and leaf
temperature AT) is a great indicator of a crops stresspecially from lack of
irrigation water and the subsequent yields. THeaned thermometer provides a
simple, fast and accurate means of testing thewmfitial temperatureA{). The
following precautions need to be taken while meaguthe canopy temperature
like plant leaf surface must be dry, to be used/ avihen wind is blowing at less
than 10 metres per hour, the sunlight should lj# ke back, readings are taken
from foliage only during the peak sunlit hours betday, when stress is most
likely to occur. Therefore, readings are taken frain AM to 4 PM during the
summer and from 1 PM to 3 PM during the wintdihe magnitude of the
temperature difference between the canopy and theiemt temperature is a

measure of the stress level of the plants.
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3.9.1.4 Normalized difference vegetative index

The reading or the NDVI value is obtained by kelp of an instrument named
green seeker. It measures the health or the vigiotle crop. Higher is the reading ,
healthier is the plant. The index varies from 00089. The index obtained on the

green seeker is the ratio of

NIR-RED

NDVI = ——
NIR+RED

where, NIR- Near Infrared

RED- Red band light of visible spectrum

3.9.1.5 Phenology of crop

Crop phenology was determined as the length of tfreen planting to
maximum tillering, flower primordial initiation (]l ear head emergence, flowering,
milk, dough and physiological maturity. Four hilisom each plot were selected
randomly for periodic observation on phenologidaiges. When all plants attained a
particular stage, the day was considered as tree fdatattainment of that stage. The
vegetative phase is defined as the period frongptanting to flower primordial initiation

and reproductive phase as period from flower priiabto maturity.

3.9.1.6 Computation of Growing Degree Days

The growing degree days or heat unit requirememticef crop is determined

by formula:
Growing degree days (GDD) E ij —Tb}

Tmax and Tmin are daily maximum and minimum temperatures apdsTthe
base temperature, temperature below which thergisrop growth. Hence,plis

minimum threshold (base), is crop specific andrice it is 1& C (Gao and Jin,1992).

3.9.2 Parameters at harvest and post harvest

The yield attributing characters likenjgde length, number of filled grains
panicle!, spikelet fertility percentage, 1000 grain weigbtain yield, straw yield,
harvest index were recorded from net plot area #feharvest of the rice crop.
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3.9.2.1 Panicle length (cm)

Panicle length from ten randomly selected paniagresach plot from all
replications was recorded from base of the panaclg of the top most spikelet. The

mean of panicle length was computed and expresseehtimetre.
3.9.2.2 Number of filled grains per panicle

From the ten randomly selected panicles filled ngawere counted and
averaged to obtain the number of filled grains glati

3.9.2.3 Spikelet fertility percentage

It was worked out from the number of fertile fillezhd sterile spikelets

(unfilled /chaff) paniclé by using the formula.

Spikelet fertility percent = No. of fertile splkglets per panlcllex 100
Total number of spikelets per panicle

3.9.2.4 Test weight ()

One thousand bold grains (filled spikelet) werented from the produce of the net
plot of each treatment. The weight of grains wasnided and expressed as test weight in

grams.
3.9.2.5 Grain yield (t hat)

Grains from corresponding net plots were threskednowed, sundried and
weighed. It was converted to thand reported at 14% moisture level.
3.9.2.6 Straw yield (t ha)

Straw yield from corresponding net plots was swedirand weighted and
reported in t ha.

3.9.2.7 Harvest index (HI)

Harvest index is the ratio of the grain weight tee ttotal plant weight
(excluding roots) and is expressed on percent b#tsiwas computed as per the

following formula.

Economigyield «
Biologicalyield

HI =

30



Where economic yield is the grain yield (thand biological yield is the total

above ground biomass (grain + straw) yield in‘t.ha

3.10 Water requirement and water use efficiency

Water requirement was calculated taking irriga@qplied into consideration.
Water use efficiency of rice crop was estimatednftbe data on grain yield and water

requirement and expressed as kgdma.

3.11 Statistical analysis

The experimental data were subjected to analysisadgpting incomplete
block design (Alpha lattice) method of analysis wdriance to draw a valid
conclusion. The variations in the treatment meamewtested by using critical

difference (CD) values at 5 percent level of sigaifice .

3.12 Economics

The economics for different cultivars in differemoisture regimes was
worked out on per hectare basis taking into cormsiti@n the market value of the
inputs, produce and that of by product (straw) ol#d. Net return Jper

hectare) and benefit: cost ratio was worked out.

Net return = Gross returf | - Cost of cultivationY)

: . Gross return¥ s)
Benefit-cost ratio = —
Total cost of cultivation ¥ !<
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EXPERIMENTAL RESULTS

In this chapter an endeavor has been made to shedgerformance of the
non puddled transplanted summer rice cultivars unldféerent moisture regimes
on specified emphasis to the behaviourial respaiseice phenology , growth
and yield of summer rice cultivars under differemoisture regimes. The
irrigation water applied has also been studied. édltions on different
parameters recorded during the course of investigatwere analysed

statistically and the results have been preseneee. h

4.1 Performance of non-puddled transplanted summerrice cultivars
under different moisture regimes

4.1.1 Pre-harvest studies
4.1.1.1 Crop phenology study

Phenology of crop in terms of occurrence of différstages attained after
the days of sowing are recorded and presentedheTal and 4.2.

Data revealed that the number of calendar days iredufor the
physiological maturity of the cultivars Shahabhagd US 323 among the early
group, CR Dhan 202 among the group of mid earlyicals, US-395 amidst the
medium cultivars and Arize 6444 in the section wiid late cultivars was 100,
100, 108,132 and 143 days, respectively in the @ ki®isture regime. In these
cultivars hardly any differences observed (0-3 Jidps attaining physiological
maturity even under 40 kPa moisture regime. Wheraadifference of almost 8
to 21 days was noted for attaining physiologicakumigy in rest of the varieties

when grown under moisture stress condition (40 kPa)
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Table 4.1 Phenology of different summer rice cukiars and their GDD requirement under 0 kPa moistue regime

Variety Emergence| GDD | MT GDD Pl GDD |50 % flowering GDD | PM GDD Duration
Shahabhagi 3 30.1 | 41 522.55 45 594.9 71 1085,3500 1683.9 100 days
Mandakini 3 30.1| 44 577.3 46 611.4 70 1065.398 1639.45 98 days
Khandagiri 3 30.1| 43 558.6 45 594.9 69 1044.495 1571.75 95 days
ADV 1417 3 30.1 45 594.9 49 674.35 73 1124.4800 1683.9 100 days
DRR Dhan 42 3 30.1 44 577.3 48 655.4 72 1104.68 1661.65 99 days
DRR Dhan 43 3 30.1 47 636.7 51 708.3 77 1202.5 [100683.9 100 days
UsS 321 3 30.1| 47 636.7 49 674.35 71 1085.390 1683.9 100 days
US 323 3 30.1 | 50 692.35 54 759.1 70 1065/3500 1683.9 100 days
US 359 3 30.1| 47 636.7 49 674.35 73 1124.4%90 1683.9 100 days
Naveen 3 30.1 52 725.4 57 813 83 1331 114 1972.1 4 daygs
Konark 3 30.1| 52 725.4 57 813 85 1370.7516 2018.8 116 days
CR Dhan 201 3 30.1 53 742 58 832.2 84 1351.130 1883.75 110 days
CR Dhan 202 3 30.1 48 655.4 54 759.1 80 126[7.868 1841.55 108 days
CR Dhan 204 3 30.1 54 759.1 59 850.5 86 1391.5 [118995.7 115 days
Arize 6129 4 35.1| 61 890.4 71  1085.35 100 1683.99 122314.75 129 days
Ajay 4 35.1 | 63 927 73 1124.45 106 1800.4 132 2394.4 132 days
Rajlaxmi 4 35.1| 61 890.4 71  1085.35 100 1683.9 1302340.6 130 days
Lalat 4 35.1| 65 962.6 75 1161.55% 104 176p.1 131 7236 131 days
US 366 5 44 63 927 783  1124.4% 102 1724.1 130 2340.6 130 days
US 395 5 44 65 962.6 75 1161.55 104 1762.1 132 2394.4 132 days
DRR Dhan 44 5 44 69 1044.45 19 1245.35 108 1841.554 2442.25 134 days
CR DHAN 701 7 61.2 74 1141.55 89 1451.45 117 203915 2699.25 145 days
Arize 6444 7 61.2| 76 1181.15 88  1433.65 115 1995143 | 2652.95 143 days
Arize Prima 7 61.2| 74 1141.55 79  1245.35 108 18%11.537 | 2513.55 137 days

MT- Maximum Tillering, PI- Panicle Initiation, PM- Physiological Maturity, GDD-Growing Degree Days
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Table 4.2 Phenology of different summer rice cultars and their GDD requirement under 40 kPa moistue regime

VARIETY Emergence | GDD MT GDD Pl GDD 50% flowering GDD | PM GDD Duration
Shahabhagi 3 30.1 41 522.55 45 594.9 71 1085/35 98539.45| 98 days
Mandakini 3 30.1 39 488.3% 43 558.6 65 962.6 9@69.25| 90 days
Khandagiri 3 30.1 34 402.8% 38 472.05 60 9833 86391.5| 86 days
ADV 1417 3 30.1 40 505.35 42 540.25 66 983 aNe69.25| 90 days
DRR Dhan 42 3 30.1 40 505.35 44 577(3 65 962.6 8833.65| 88 days
DRR Dhan 43 3 30.1 43 558.6 45 594/9 68 1023.3 8951.45| 89 days
Us 321 3 30.1 37 454.7% 41 522.55 61 890.4 8833.65| 88 days
US 323 3 30.1 50 692.35 54 759.1 70 1065,35 10a683.9| 100 days
US 359 3 30.1 38 472.05 41 522.55 65 962.6 9488.55| 91 days
Naveen 3 30.1 44 577.3 49 674.35 76 1181.15 10B742.4| 103 days
Konark 3 30.1 38 472.05 44 577.8 73 112445 100683.9| 100 days
CR Dhan 201 3 30.1 44 577.3 50 692.35 74 1141.55 1951.65| 99 days
CR Dhan 202 3 30.1 49 674.35 54 759.1 80 1267,85 102820.6| 107 days
CR Dhan 204 3 30.1 42 540.25 48 6554 73 1124.45 211Q724.1| 102 days
Arize 6129 4 35.1 44 577.3 54 759.11 82 1309.8 116883.75| 110 days
Ajay 4 35.1 49 674.35 59 850.5 85 137075 112926.9| 112 days
Rajlaxmi 4 35.1 50 692.35 60 983 86 1391.5 112926.9| 112 days
Lalat 4 35.1 45 594.9 55 776.4 83 1331 111883.75| 110 days
US 366 5 44 54 759.1 64 945.1 92 1508.05 118018.8| 116days
US 395 5 44 63 927 73 1124.45 102 1724.1 130 2340.6| 130 days
DRR Dhan 44 5 44 54 759.1 64 9451 92 1508.05 122125.9| 121 days
CR DHAN 701 7 61.2 62 907.4 77 1202.05 105 1780.5 133 2418.75| 133 days
Arize 6444 7 61.2 74 1141.5% 86 1391.5 113 1949.1 14@584.2| 140 days
Arize Prima 7 61.2 51 708.3 63 927 91 1488.55 120103.1| 120 days

MT- Maximum Tillering, PI- Panicle Initiation, PM- Physiological Maturity, GDD-Growing Degree Days
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4.1.1.2 Total number of tillers

Tiller count of the various cultivars as influendey the differential moisture
regime are recorded in the Table 4.3.

Total tiller m?increased with age of the plant up to 45 days afeving in
early duration cultivars, 60 days after sowing i marly duration cultivars, 75 days

after sowing in medium and mid late duration cualts:

Higher number of tiller M was reported from Shahabhagi and US-323 among
the early duration cultivars, CR Dhan 202 amongrttié early duration cultivars,
US-395among the medium duration cultivars and ABZd4 among the mid late
duration cultivars in both the range of moisturgime which were significantly

superior to all other cultivars.

4.1.1.3 Leaf area index (LAI)

The detail insight into the LAI values of 24 summniee cultivars under two
moisture regimes are presented in Table 4.4 cléadigated that the values gradually
increased up to 60 DAS in early duration cultivar&l up to 75 DAS in all other
group of cultivars. Moisture regime also influencsignificantly the LAI of all

cultivars at all the stages of growth.

The maximum LAl values of early groug 00 days) of cultivars ranged
between 3.33 to 4.67 under unstressed (0 kPa) temmdiand 3.00 to 4.44 under
stressed condition (40 kPa). The correspondingegaluere in the range of 4.23 to
5.66 and 4.07 to 4.59 in mid early group, 4.98 ©5and 3.76 to 5.62 in medium
group cultivars and 4.77 to 5.70 and 4.24 to 5:63nid late group of cultivars.
However, the differences in LAl values with twofdilent moisture regimes were not
S0 conspicuous in Shahabhagi and US 323 from gaolyp, CR Dhan 202 from mid
early group, US 395 from medium group and Arize H4bm the mid late group
where as in rest other varieties were more pronedint all the groups and all the

stages of crop growth.
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Table 4.3 Tiller count 12 of the various summer rice cultivars under differ@t moisture regime
15 DAS 30 DAS 45 DAS | 60 DAS 75 DAS At harvest

VARIETY 0 kPa 40 kPa 0 kPa 40 kPa 0 kPa 40 kP& 0 kPa 40 kRa 0 kPa 40 kPa 0 kPa 40 kPa
Shahabhagi 60 56 117 113 145 140 145 14( 139 136 6 13 130
Mandakini 54 44 109 90 130 116 125 110 121 10% 114 95
Khandagiri 56 47 115 97 140 122 137 119 134 110 128 93
ADV 1417 60 50 122 98 137 124 133 113 129 107 125 2 9
DRR Dhan 42 47 40 120 100 146 127 144 120 14p 105 32 1 90
DRR Dhan 43 55 49 118 95 142 130 139 124 136 110 7 12 90
usS 321 52 46 124 115 134 120 134 11( 130 10D 122 89
UsS 323 56 53 122 120 150 146 142 138 140 138 136 3 13
US 359 58 50 120 107 154 140 150 13( 144 12p 13( 0 10
Naveen 71 64 152 140 224 210 315 300 311 290 299 6 2y
Konark 77 68 158 147 230 219 310 292 308 284 295 5 26
CR Dhan 201 80 70 166 153 239 223 306 29p 308 287 90 2 268
CR Dhan 202 85 82 160 157 245 242 322 314 317 31B 11 3 307
CR Dhan 204 82 76 172 160 228 210 311 29B 305 287 97 2 276
Arize 6129 90 80 210 203 265 245 300 27% 362 33D 5 35 319
Ajay 102 89 242 230 300 280 340 318 390 366 385 350
Rajlaxmi 107 92 256 240 324 310 364 344 403 389 398 374
Lalat 98 86 232 218 312 299 350 335 400 38% 393 370
US 366 100 88 250 227 320 297 370 347 410 387 397 72 3
US 395 104 100 255 250 310 307 359 356 420 417 415 413
DRR Dhan 44 99 89 249 226 334 310 402 376 44D 414 29 4 402
CR DHAN 701 115 104 265 242 345 322 413 392 451 440 444 427
Arize 6444 120 107 280 276 360 355 440 437 473 46D 467 459
Arize Prima 110 95 265 240 350 310 428 408 466 426 456 407
MEAN 81 72 182 169 236 221 274 259 291 271 283 258
SEm(%) for C 0.2 0.6 1.8 2.1 3.08 4.4
CD (P=0.05) for C 0.5 1.7 5.22 6.09 8.34 12.7
M S [S S S NS NS

C-cultivar, M-moisture regime
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Table 4.4 Leaf area index of various summer rice dtivars under two different moisture regimes

15 DAS 30 DAS 45 DAS 60 DAS 75 DAS At harvest
VARIETY 0 kPa 40 kPa 0 kPa 40 kPa 0 kPa 40 kPa 0 kP 40 kPa 0 kPa 40 kPa 0 kPa 40 kPa
Shahabhagi 0.83 0.77 1.22 1.17 2.13 2.09 3.33 3.25 3.23 3.17 2.02 1.97
Mandakini 0.92 0.43 1.34 1.12 2.25 2.02 3.45 3.09 .333 3.00 1.76 1.44
Khandagiri 0.73 0.29 1.17 1.05 2.00 1.77 3.77 299 3.44 3.12 2.21 1.92
ADV 1417 1.37 1.03 2.22 1.76 3.09 2.82 4.25 3.7p 064. 3.87 3.42 2.73
DRR Dhan 42 1.04 0.66 1.92 1.66 2.98 2.21 3.5p 3.00 3.32 3.07 2.33 1.98
DRR Dhan 43 0.98 0.59 1.86 1.47 3.02 2.88 4.49 3.97 4.33 4.10 3.24 2.23
UsS 321 1.26 0.98 2.04 1.55 3.22 2.78 4.4% 4.22 4.35 3.96 3.43 2.54
UsS 323 1.44 1.38 2.28 2.19 3.34 3.26 4.67 4.44 450 4.04 3.88 3.85
US 359 1.32 1.21 2.12 1.98 3.19 2.95 4.4( 4.13 4.27 3.89 2.79 2.33
Naveen 0.95 0.57 1.24 1.03 2.34 2.0( 3.42 3.18 4.68 4.23 3.01 2.43
Konark 0.79 0.39 1.37 1.01 2.23 2.05 3.75 3.15 4.283 4.07 2.93 2.17
CR Dhan 201 0.89 0.43 1.19 1.02 2.23 2.08 3.3¢ 3.03 4.53 4.39 2.75 2.19
CR Dhan 202 0.98 0.92 1.26 1.19 2.44 2.38 3.8P 3.54 4.93 4.62 3.21 3.18
CR Dhan 204 0.90 0.47 1.20 1.00 2.38 2.0p 3.76 3.19 4.89 4.29 3.07 2.88
Arize 6129 1.21 0.88 2.44 1.34 3.56 2.49 4.63 3.51 5.66 4.59 4.12 3.78
Ajay 1.35 0.93 2.56 1.53 3.70 2.65 4.76 3.62 5.63 574 4.33 2.96
Rajlaxmi 1.29 0.76 2.63 1.68 3.72 2.59 4.88 3.76 795. 4.68 4.45 3.01
Lalat 0.96 0.62 1.34 1.00 2.89 1.98 3.86 2.7b 498 3.76 3.72 3.23
US 366 1.25 0.98 2.44 1.48 3.67 2.54 4.81 3.76 5.82 4.75 4.32 3.39
US 395 1.37 1.28 2.59 2.56 3.79 3.74 4.92 4.90 5.66 5.62 4.51 4.46
DRR Dhan 44 1.13 0.85 2.34 1.17 3.85 2.78 4.90 3.86 5.55 4.43 4.26 3.98
CR DHAN 701 1.02 0.73 2.23 1.19 3.53 2.45 4.6( 352 5.70 4.62 4.33 3.46
Arize 6444 1.50 1.45 2.76 2.72 3.89 3.89 4.89 4.86 5.69 5.63 4.58 4.49
Arize Prima 1.35 0.92 2.55 1.35 3.47 2.35 4.4( 3.32 5.48 4.36 4.21 3.12
MEAN 112 0.81 1.93 1.47 3.04 2.53 4.22 3.62 4.7% 4.2 45 3 2.91
SEm(z) for C 0.03 0.06 0.09 0.07 0.09 0.08
CD (P=0.05) for C 0.09 0.2 0.27 0.23 0.27 0.26
M S S S S S S
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4.1.1.4 Canopy temperature

The ambient and canopy temperature of the ricaveudt as affected by the
contrasting moisture regimes are presented in #ideT4.5 and 4.6.

The canopy temperature of all the calsv were less than the ambient
temperature in the 0 kPa moisture regime. Howedher situations were just reversed
beyond 15 DAS under moisture stressed condition ate40 kPa excepting few
varieties like Shahabhagi and US-323 from earlygrcCRDhan 202 from mid early
group, US 395 from medium group and Arize 6444framd-late group where the
canopy temperature is less than the ambient temyperaThe magnitude of the
temperature difference between the canopy andrtti@ent temperature is a measure
of the stress level of the plants. The differenesese more pronounced up to 45 DAS
as compared to the differences during later crapvtir stages of all the summer rice

cultivars irrigated at 40 kPa of moisture statusoil.

4.1.1.5 Normalized Difference Vegetative Index:

The NDVI values, the indicative of the greennesthefvarious rice cultivars
as affected by the noble maintained moisture ¢mmd and the moisture stress

conditions are recorded in the Table 4.7.

The NDVI values of the cultivars imet0 kPa moisture regime shows an
increasing trend up to 40 DAS in the early duratoitivars, 60 DAS in mid early
duration cultivars , 75 DAS in medium duration tagrs and mid late duration

cultivars and then decreases at the time of hamwedk the cultivars.

However, the NDVI values of the cultivars Shahabig323, CR Dhan
202, US-395 and Arize 6444 in the 40 kPa moistaggme were statistically at par
with the corresponding NDVI values obtained in thkPa moisture regime. The rest
cultivars exhibited well marked difference in NDVélues in the stressed moisture
regime in comparison to the non stressed moisegene.
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Table 4.5 Canopy temperature of the summer rice ctivars under O kPa moisture regime

VARIETY 15 DAS _ 30 DAS _ 45 DAS _ 60 DAS _ 75 DAS _ At harvest _
Tc Ta Diff. Tc Ta | Diff. Tc Ta | Diff. Tc Ta Diff. Tc Ta Diff. Tc Ta | Diff.

Shahabhagi 23 252 -2.2 25 27 27.2 30 -2.4 29.31.2| -1.9 30.8 32.8 -2 31.3 35 -3.[7
Mandakini 23.2| 25.2 -2 25.2 2  -1.8 27.% 30 -2.1 .329] 31.2| -1.9 31 32.8 -1.8 32 3% -3
Khandagiri 23.3| 252 -1.9 25 27 -2 27.4 30 -2.2 529 31.2| -1.7 31.4 32.4 -1.4 31.8 3b -3[2
ADV 1417 23.2| 25.2 -2 25 27 -2 27.4 30 -2/2 29.4 .23 -1.8 31.3 32.8 -1.5 32 35 -3
DRR Dhan 42 23.4| 25.2 -1.8 25.3 27 -7 273 30 3-p. 295 31.2| -1.7 31.5 328 -1.38 32.3 35 -2.7
DRR Dhan 43 23.6| 25.2 -1.6 25.4 27 -1l6 273 30 3-p. 29.3 31.2| -1.9 31 328 -1.8 32 3b -3
US 321 23.2| 25.2 -2 25 27 -2 27.4 30 -2.2 29(5 31.2A.7 31.3 32.8 -15 31.5 35 -3.6
US 323 23.4| 252 -1.8 25.2 27 -1.8 27.p 30 -24 429.31.2| -1.8 31 32.8 -1.§ 32 35 -3
US 359 22.8| 252 -2.4 25 217 -2 27.2 30 -2.4 293 .231-1.9 30.8 32.8 -2 32 35 -3
Naveen 23.3| 252 -1.9 25.3 a7 -1)7 27.4 30 -22 529.31.2| -1.7 31 32.8 -1.§ 33.2 3712 -4
Konark 23.2| 25.2 -2 25 27 -2 27.3 30 -2{3 29.3 31.21.9 31.4 328 -14 33 372 4.0
CR Dhan 201 23.3] 252 -1.9 25.4 27 -1, 274 30 2 P. 29.5 31.2| -1.7 31.3 328 -15b 33.5 31.2 -3.7
CR Dhan 202 228 252 -2.4 25 27 -2 27.p 30 -24 329 31.2| -19 31 32.8 -1.8 33 37\12 -4)2
CR Dhan 204 23.3] 252 -1.9 25.2 27 -1, 2712 30 4 P. 29.5 31.2| -1.7 31.2 328 -1.6 33.8 312 -3.4
Arize 6129 242 | 25.2 -1 25 27 -2 27.4 30 -2.2 29(531.2 | -1.7 31.3 32.8 -1.5 37.2 39 -1/8
Ajay 24 252 -1.2 25.4 27 -1.6 27.3 30 -2{3 293 .23[1 -1.9 31 32.8 -1.8 375 39 -1.6
Rajlaxmi 244 | 25.2| -0.8 25 27 -2 27.4 30 -22 29/431.2 | -1.8 31.3 32.8 -1.5 37.7 39 -1)3
Lalat 242 | 25.2 -1 25.2 27 -1.8 27.5 30 -21 29/6 1.23 -1.6 31 32.8 -1.8 37.4 39 -1.p
US 366 24 2520 -1.2 25 27 -2 27.2 30 -24 29(5 31.2A.7 31.3 32.8 -15 37 39 -2
US 395 23.6| 252 -1.6 25.2 27 -1.8 27.4 30 -22 329.31.2| -1.9 30.8 32.4 -2 37.4 39 -1/6
DRR Dhan 44 24 25.7 -1.2 25.4 27 -1l6 273 30 -2.3295 31.2| -1.7 31.3 328 -15% 37.3 39 -1.7
CR DHAN 701 24 25.2] -1.2 25 27 -2 27.2 30 -24 29/431.2| -1.8 31.4 328 -14 38 39,5 -1/5
Arize 6444 23.7| 25.2 -1.5 25.3 27 17 27.4 30 -2.229.3 31.2| -1.9 31 328 -1.8 38.2 395 -1.3
Arize Prima 242 | 25.2 -1 25 27 -2 27.2 30 -24 29(331.2 | -1.9 31.3 32.8 -1.5 38 39,5 -1/5
MEAN 23.554| 25.2 | -1.6| 25.146| 271 -1.9 27.321 30 -2(3 29404 31.A.8 | 31.154| 32.8 -1.6 34.545837.19| -2.64
SEm(z) for C 0.01 0.19 0.26 0.11 0.09 0.07
CD (P=0.05) for G 0.029 0.57 0.8 0.33 0.27 0.2
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Table 4.6 Canopy temperature of the summer rice ctivars under 40 kPa moisture regime.

VARIETY 15 days 30 days 45 days 60 days 75 days At harvest
Tc Ta | Diff. Tc Ta | Diff. Tc Ta Diff. Tc Ta | Diff. Tc Ta | Diff. Tc Ta Diff.

Shahabhagi 23 25 2.2 25 7 -2 274 296 -2.2 30.81.2| -0.4 314 | 328 -14 33.2 35 -1.8
Mandakini 23.2 25 -2 27.4 27 0.4 30.6 29.6 i 3119 1.23 0.7 33 328§ 0.2 35.7 35 0.7
Khandagiri 23.3 25 -1.9 27.5 27 0.9 3.2 296 16 1.73| 31.2] 0.5 33.1| 328 0.3 35.4 34 0.4
ADV 1417 23.2 25 -2 27.6 27 0.6 30.9 296 12 31{31.2| 0.3 33.1| 328 0.3 35.8 35 0.8
DRR Dhan 42 23.4 25  -1.§ 27.5 7 0.5 31 266 14 931312 0.7 33.3| 328 0.5 35.6 35 0.6
DRR Dhan 43 23.6 25  -1.6 27.4 7 0.4 30§66 29.6 1 531312| 0.3 33 32.8 0.2 35.2 35 0.2
Us 321 23.2 25 -2 275 27 0.5 31.3 296 117 31.7 .2310.5 331 | 328 0.3 35.8 35 0.8
US 323 23.4 25 -1.8 27.4 27 0.4 308 296 12 31.81.2| 0.3 33 328 0.2 33.6 35 -1.4
US 359 22.8 25 -2.4 25.3 2r -1y 276 29.6 2 30.81.2| -0.6 31.7| 328 -1.1 35.2 35 0.2
Naveen 23.3 25 -19 27.5 27 0.5 308 2p6 1.2 32 .23810.8 331 | 328 0.3 37.8 37.2 0.6
Konark 23.2 25 -2 27.7 21 0.7 30.6 29.6 1 32)2 31.2 33.3 | 32.8) 05 37.8 37.2 0.6
CR Dhan 201 23.3 25 -1.9 27.3 27 0.8 312 296 1.6 32 31.2] 0.8 33.2| 328 04 37.7 372 0.5
CR Dhan 202 22.8 25 -24 25.7 27  -18 2§ 206 -1.631 31.2] -0.2 31.8| 328 -1 36.4 372 -0.8
CR Dhan 204 23.3 25 -1.9 27.3 27 0.8 308 296 1.2 32 31.2] 0.8 33 32.8 0.2 375 372 0.3
Arize 6129 24.2 25 -1 274 7 0.4 31 29.6 1/4 32.81.2 1 33 32.§ 0.2 39.4 39 0.4
Ajay 24 25| -1.2 27.7 217 0.7 30.6 296 1 322  3n.2 1332 | 328] 04 39.7 39 0.7
Rajlaxmi 24.4 25| -0.8 27.5 2y 0.5 3.2 296 16 332.31.2| 11 33.1] 328 0.3 39.5 39 0.5
Lalat 24.2 25 -1 27.6 27 0.6 30.9 296 12 3214 231.1.2 33.2 | 328 04 39.3 39 0.3
US 366 24 25 -1.2 27.3 27 0.3 30.6 29.6 1 322 312 33 32.8/ 0.2 39.5 39 0.5
US 395 23.6 25 -1.6 25.4 27 -16 278 296 -18 930.31.2| -0.3 32 32.8§ -0.8 38.2 39 -0.8
DRR Dhan 44 24 25 -1.2 27.2 27 0.2 31 2p6 16 632312 14 331| 328 0.3 39.6 3¢ 0.6
CR DHAN 701 24 25 -1.2 27.4 2y 0.4 30.6 29.6 1 3258312 1.3 33 32§ 0.2 39.8 39.6 3
Arize 6444 23.7 25 -15 25.3 2r -1y 28 296 -16 1 3] 31.2| -0.2 321 | 328 -0 38.6 395 -0.9
Arize Prima 24.2 25 -1 27.2 27 0.2 30.8 296 1|2 432 31.2| 1.2 33 32.8 0.2 39.9 3956 0.4
MEAN 23.554| 25| -1.65 26.98 27 -0.0180.221| 29.6/ 0.621 31.79p 31j2 0.59 32.825 32.8 0.¥.34167| 37.19 0.154p
SEm(z) for C 0.01 0.19 0.26 0.11 0.09 0.07
CD (P=0.05) for ¢ 0.029 0.57 0.8 0.33 0.27 0.2
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Table 4.7 Normalized difference vegetative index dhe summer rice cultivars under different moistureregimes

VARIETY 15 DAS 30 DAS 45 DAS 60 DAS 75 DAS At harvest
0 kPa 40 kPa 0 kPa 40 kPa 0 kPa 40 kPg 0 kPa 40 kPa 0 kPa 40 kPa 0 kPa 40 kPa

Shahabhagi 0.29 0.25 0.39 0.32 0.48 0.43 0.59 0.53 0.55 0.51 0.44 0.34
Mandakini 0.16 0.17 0.25 0.22 0.39 0.36 0.47 0.4b 420 0.39 0.27 0.14
Khandagiri 0.18 0.15 0.27 0.20 0.35 0.31] 0.43 0.40 041 0.40 0.24 0.18
ADV 1417 0.25 0.20 0.36 0.31 0.47 0.40 0.59 0.49 520. 0.45 0.42 0.31
DRR Dhan 42 0.28 0.26 0.39 0.30 0.48 0.41 0.5% 0.52 0.53 0.52 0.32 0.19
DRR Dhan 43 0.25 0.20 0.36 0.29 0.44 0.3% 0.52 0.44 0.50 0.42 0.30 0.15
US 321 0.30 0.25 0.45 0.37 0.58 0.49 0.65 0.56 0.1 0.52 0.34 0.22
US 323 0.19 0.19 0.28 0.25 0.38 0.32 0.45 0.40 0.43 0.38 0.38 0.30
US 359 0.27 0.23 0.35 0.34 0.44 0.42 0.54 0.50 0.53 0.52 0.49 0.44
Naveen 0.35 0.30 0.48 0.41 0.59 0.50 0.67 0.63 0.78 0.72 0.44 0.31
Konark 0.32 0.17 0.44 0.21 0.56 0.30 0.66 0.39 0.7 041 0.54 0.22
CR Dhan 201 0.37 0.29 0.44 0.38 0.58 0.49 0.69 0.65 0.75 0.70 0.40 0.22
CR Dhan 202 0.39 0.35 0.50 0.50 0.65 0.62 0.72 0.70 0.80 0.77 0.52 0.47
CR Dhan 204 0.32 0.28 0.48 0.39 0.60 0.50 0.69 0.58 0.73 0.62 0.43 0.31
Arize 6129 0.45 0.40 0.57 0.49 0.68 0.60 0.75 0.72 0.82 0.79 0.66 0.39
Ajay 0.49 0.42 0.59 0.50 0.70 0.66 0.78 0.74 0.8% .800 0.69 0.27
Rajlaxmi 0.50 0.46 0.62 0.56 0.73 0.67 0.82 0.76 880. 0.84 0.65 0.22
Lalat 0.40 0.36 0.56 0.35 0.67 0.48 0.75 0.59 0.79 0.70 0.48 0.18
US 366 0.41 0.38 0.55 0.49 0.69 0.60 0.78 0.69 0.80 0.75 0.44 0.27
US 395 0.49 0.47 0.58 0.56 0.69 0.66 0.80 0.78 0.88 0.86 0.67 0.62
DRR Dhan 44 0.42 0.39 0.51 0.48 0.62 0.57 0.7% 0.69 0.80 0.76 0.59 0.38
CR DHAN 701 0.49 0.44 0.59 0.56 0.68 0.62 0.79 0.73 0.88 0.80 0.63 0.41
Arize 6444 0.52 0.50 0.63 0.60 0.74 0.72 0.87 0.84 0.95 0.92 0.68 0.60
Arize Prima 0.50 0.45 0.61 0.58 0.70 0.63 0.81 0.72 0.90 0.85 0.52 0.31
MEAN 0.36 0.32 0.47 0.40 0.58 0.50 0.67 0.6¢ 0.7( 0.64 48 0 0.31
SEm(z) for C 0.0043 0.0087 0.0078 0.0073 0.006 0.023
CD (P=0.05) for C 0.013 0.0261 0.0235 0.022 0.018 0.069

M S S S S S S

C-cultivar, M-moisture regime
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4.1.2 Post harvest studies
4.1.2.1 Length of panicle (cm)
Data on length of panicle is presented in the Tal8e

Significant difference in length of panicle was ewtdue to varieties along
with well marked difference in panicle length ofetlsame varieties in different
moisture regimes. The maximum panicle length of036m and 28.70 cm was
recorded in cultivar Arize 6444 under O kPa and KIBa moisture regime,
respectively. Whereas, the lowest panicle lengtl2@D5 cm was measured in the
cultivar ADV-1417 under moisture stress conditidf kPa).

4.1.2.2 Number of filled grain per panicle

Data on number of filled grains pani¢las influenced by different summer
rice cultivars and various moisture regimes arsgmeed in Table 4.8.

Number of filled grains in different moisture reggs varied significantly. It
was highest in  Ajay (122) and lowest in US 359) (@& the 0 kPa moisture regime.
However, the lowest filled grains pani¢levas recorded in the cultivar Arize 6129
and US-359 (86) and the highest filled grains parievas recorded in the cultivar
Shahabhagi (114) under 40 kPa moisture regimes.vahes recorded for the rest
cultivars exhibited a significant difference whée tomparison took place amidst the

different moisture regimes.
4.1.2.3 Spikelet fertility percentage
Data on spikelet fertility percentage of grain presented in the Table 4.8
Insight into result of spikelet fertility percege with respect to 0 kPa
moisture regime was recorded highest in cultivayXP3.5%) which was statistically
at par with Rajlaxmi having a spikelet fertility ppentage of 92.8 and highest in
cultivar Shahabhagi in the 40 kPa moisture regirtle a/value of 91%.
4.1.2.4 Test weight (gm)

Data on test weight (1000 grain weight) as inflezhdy different rice

varieties and moisture regimes are presented imdbé 4.8.
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Table 4.8 Yield attributes of various summer ricecultivars as influenced by
differential moisture regime

Panicl : : ikelet .
Ieang(t:he FlllFe)gngiL?éns/ fSeF;t”ﬁye Test(\év)elght
VARIETY em n o

0 kPa KkPa 0 kPa KkPa 0 kPa KkPa 0 kPa| 40 kPa
Shahabhagi 22.60 22.00120 | 114| 91.6591.00| 23.60| 23.42
Mandakini 25.00| 21.28 105 90 | 88.5Q0 77.00| 21.00| 18.84
Khandagiri 23.50| 20.1y 102 89 | 88.00 78.00| 21.50| 19.67
ADV 1417 24.85| 20.0% 101 96 | 88.2Q0 77.00| 25.00| 22.55
DRR Dhan 42 23.94 22.00104 98 | 89.0Q 77.50| 24.50| 22.02
DRR Dhan 43 24.18 21.89100 | 89 | 90.0Q0 78.00| 23.80| 21.28
US 321 23.82| 20.6)7 110 92 | 89.5Q 76.00| 22.60| 20.78
UsS 323 25.38| 24.89 115 | 110| 90.00 86.80| 22.60| 25.94
US 359 24.07| 21.75 97 86 | 87.6Q 75.00| 23.80| 21.04
Naveen 27.64, 24.8 103 93 88.007.20| 22.70| 20.56
Konark 25.37| 22.12 110 | 105| 90.00 79.40| 23.80| 21.67
CR Dhan 201 26.49 22.34105 93 | 88.8Q 76.20| 25.00| 22.15
CR Dhan 202 28.26 27.98104 | 100| 88.0085.50( 24.20| 23.47
CR Dhan 204 27.08 24.23111 99 | 90.4Q 78.00| 22.80| 20.28
Arize 6129 27.68| 21.52 99 86 | 91.5Q 77.00| 23.50| 20.36
Ajay 26.53 | 20.43 122 | 107 | 93.50 75.70| 24.70| 20.56
Rajlaxmi 28.49| 21.8%5 118 | 101 | 92.80 77.00| 26.00| 22.22
Lalat 22.00| 18.22 108 99 | 91.0Q 77.00| 22.80| 19.87
US 366 24.95| 20.8p 115 | 100| 92.00 77.50| 23.40| 20.29
US 395 25.76| 24.2P 106 | 103 | 92.20 90.00| 25.50| 24.86
DRR Dhan 44 26.88 21.57 100 91 | 91.5Q 77.00| 24.80| 21.50
CR DHAN 701 29.38| 22.59 101 90 | 91.8Q 79.00| 25.30| 22.45
Arize 6444 30.00| 28.70 100 99 | 92.00 90.80| 26.50| 26.14
Arize Prima 29.25| 24.8b 102 98 | 92.5Q0 82.30| 24.50| 22.48
MEAN 25.96 | 22.54 107 97 | 90.33 79.83| 23.91| 21.85
SEm(z) for C 0.39 0.91 0.73 0.57
CD (P=0.05) forC| 1.18 2.73 2.17 1.71
M S S S S

C-cultivar, M-moisture regime

43



The highest test weight was recorded in the cultAize 6444 in both the
moisture regimes (26.5 gm in 0 kPa and 26.14 gd0ikPa) being statistically at par
with US 323 (26.0g), US 395(25.5g), CR Dhan7013g@h.ADV1417 (25.0 g) and
CR Dhan 201 (25.0g) and significantly superior @strother varieties. The lightest
grains were noticed with test weight of 21.0 and48y in cultivar Mandakini under

0 and 40 kPa moisture regimes, respectively.

4.1.2.5 Grain yield (t ha)

Data on grain yield as influenced by the variousistuoe regimes are

presented in the Table 4.9.

Perusal of data revealed that the grain yield afous cultivars showcased
significant difference among each other under ibéhmoisture regimes. However,
the differences in grain yield of cultivars Shahadih US-323, CR Dhan 202, US-395
and Arize 6444 were not so conspicuous even unadestane stressed condition as
compared to the non stressed situation. Furtheghhsnto the data indicated that
hybrids like US-321, US-323, Arize 6129, Ajay, Rajni recorded higher grain yield
in noble conditions of moisture, but they failedrézord the phenomenal yield when
the irrigations were supplemented to these cublivair 40 kPa moisture regime.
Cultivars DRR Dhan 42, Naveen, Konark, DRR Dhan Agy, Lalat, Rajlaxmi
recorded yield reduction by 18%, 19%, 20%, 22%, 236886 and 29%, respectively,

when grown under moisture stressed condition.

4.1.2.6 Straw Yield (t hat)

Data related to straw yield of various summer ©odtivars as found under

different moisture regime are presented in the 4.

The highest straw yield was obtained from DRR DHénhin the early
duration, US-359 in the mid early duration, ArizE26 in the medium duration and
CR Dhan701 in the mid late duration cultivars granighe 0O kPa moisture regime.
Whereas under stressed condition DRR Dhan 43 fiamhy group, Arize 6129 in the
mid early section, US-395 in the medium groupdaArize 6444 in the mid late
group recorded highest straw yield in their respeduration groups.
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Table 4.9

cultivars under different moisture regimes

Grain yield, straw yield and harvest inéx of the summer rice

Grain yield Straw yield Harvest index
VARIETY (t/ha) (t/ha) (%)
OkPa | 40kPa] OkPa | 40kPa] OkPa | 40kPa

Shahabhagi 4.2 4.0 4.6 4.4 47.9 47.0
Mandakini 3.4 2.9 4.7 4.5 42.0 39.0
Khandagiri 3.2 2.5 4.8 4.4 40.0 36.3
ADV 1417 4.0 3.6 5.0 5.4 44.3 40.(
DRR Dhan 42 3.9 3.2 6.0 5.2 39.0 375
DRR Dhan 43 4.2 4.0 6.0 6.5 41.2 38)0
uUs 321 4.3 3.8 55 5.4 44.0 41.8
uUs 323 4.5 4.2 5.5 5.2 45.0 44.8
US 359 4.2 3.8 5.6 5.8 43.0 39.5
Naveen 3.7 3.0 5.5 5.3 40.1 36.0
Konark 3.6 2.9 4.9 4.5 42.5 39.¢
CR Dhan 201 3.9 3.3 5.4 5.3 41.7 382
CR Dhan 202 4.0 3.8 4.5 4.4 46.8 46.3
CR Dhan 204 3.7 3.1 4.8 4.6 43.6 402
Arize 6129 6.5 5.9 8.9 9.3 42.0 38.7
Ajay 7.3 5.6 8.6 8.4 46.0 40.0
Rajlaxmi 7.4 5.2 8.4 7.4 46.8 41.2
Lalat 4.4 3.2 5.8 51 43.0 39.C
US 366 6.4 5.9 8.2 8.3 43.8 41.5
US 395 7.0 7.0 8.5 8.5 45.3 45.0
DRR Dhan 44 5.5 4.3 7.6 7.0 42.0 38,0
CR DHAN 701 6.5 5.7 7.9 7.5 45.2 43.4
Arize 6444 6.9 6.7 7.7 7.7 47.0 46.%
Arize Prima 6.7 5.8 7.7 8.6 46.3 40.8
MEAN 5.0 4.3 6.3 6.2 43.7 40.7
SEm(z) for C 0.1 0.1 0.4
CD (P=0.05) for C 0.31 0.26 1.05
M S S S

C-cultivar, M-moisture regime
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4.1.2.7 Harvest index (HI)
Data pertaining to HI are presented in Table 4.9.

Highest HI values were observed in Shahabhagi antids early, CR
Dhan 202 among the mid early, US-395 from the mmdand Arize 6444 among
the mid late duration groups under both the moesttegimes. Whereas, the
lowest HI values in 0 kPa moisture regime was ot#di from DRR Dhan 42
(39.0%) and in the 40 kPa moisture regime was inbth from Khandagiri
(36.3%).

4.1.3 Irrigation water requirement and water use #iciency

Data relating to irrigation water requirement andter use efficiency are
presented in Table 4.10.

The water use efficiency of all the cultivarasvhigher in 40 kPa as
compared to that in 0 kPa. In the non stressed tn@isregime, the early
duration, mid early duration, medium duration andl fate duration cultivars
required 12, 14, 16 and 18 number of irrigationspextively during the entire
period of crop growth. As the depth of water apglie each irrigation was 5 cm,
the water requirement of the early duration, midyeduration, medium duration
and mid late duration cultivars can be expresse@0as/0, 80 and 90 ha-cm of

irrigation water respectively.

The irrigation water requirement varied consideyabh the early
duration, mid early duration, medium duration amid late duration cultivars as
they required 8,10, 12 and 14 number of irrigationsthe 40 kPa moisture
regime during the entire period of crop growth.

The water use efficiency (WUE) of the cultivars 8abhagi, US -323,
CR Dhan 202, US-395 and Arize 6444 were 42.85%0@00, 33.09%, 33.30%
and 24.77% higher in the stressed moisture regihan tthe OkPa moisture

regime.
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Table 4.10 Irrigation water requirement (cm) and water use efficiency (kg/ha-cm)
of the summer rice cultivars under different moistue regimes

0 kPa 40 kPa
VARIETY YIELD WR WUE |YIELD WR WUE

Shahabhagi 4200.0 60 70.0 4000.0 40 100.0
Mandakini 3400.0 60 56.7 2900.0 40 72.%
Khandagiri 3200.0 60 53.3 2500.0 40 62.5
ADV 1417 4000.0 60 66.7 3600.0 40 90.(
DRR Dhan 42 3900.0 60 65.0 3200)0 40 80.0
DRR Dhan 43 4200.0 60 70.0 4000/0 40 100.0
US 321 4300.0 60 71.7 3800.p 40 95.0
UsS 323 4500.0 60 75.0 4200.p 40 105/0
US 359 4200.0 60 70.0 3800.p 40 95.0
Naveen 3700.0 70 52.9 3000.0 50 60.0
Konark 3600.0 70 51.4 2900.0 50 58.0
CR Dhan 201 3900.0 70 55.7 3300(0 50 660
CR Dhan 202 4000.0 70 57.1 3800(0 50 76)0
CR Dhan 204 3700.0 70 52.9 3100(0 50 62)0
Arize 6129 6500.0 70 92.9 5900.0 60 98.3
Ajay 7300.0 80 91.3 5600.¢ 60 93.3
Rajlaxmi 7400.0 80 925 5200.0 60 86.7
Lalat 4400.0 80 55.0 3200.0 60 53.3
US 366 6400.0 80 80.0 5900.p 60 98.3
US 395 7000.0 80 87.5 7000.0 60 1167
DRR Dhan 44 5500.0 80 68.8 4300)0 60 717
CR DHAN 701 6500.0 90 72.2 5700.0 70 81.4
Arize 6444 6900.0 90 76.7 6700.0 70 95.y
Arize Prima 6700.0 90 74.4 5800.p 70 82.9

4.1.4 Economics

Data pertaining to cost of cultivatiampss return, net return and B:C ratio has

been presented in the Table 4.11.

Cost of cultivation varied mainly according to tiype of the cultivars, duration

of the cultivars and number of irrigations appli€te gross return was influenced by the

yield of the various duration cultivars in the dint soil moisture regimes.

The highest B:C ratio of 1.64, 1.80, 1.66, 1.8t &rv2 was obtained against
net return oRR 15,825/-, 20,160/-, 17,326/-, 23, 652/- and 23,328spectively in
stressed moisture regime for Shahabhagi , US-3R3DBan 202, US-395 and Arize
6444, respectively, in the early, mid early, mediand mid late duration cultivars,

respectively.
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Table 4.11 Economics of summer rice cultivars asfluenced by different soil moisture regimes
0 kPa 40 kPa

Variet Cost of Gross Net Cost of

’ Cultivation() Retun @) | Retun &) | B°C | cultivation(z) | ©70SS ReWmR) | NetRetunR) | B:C
Shahabhagi 25526 42430 16904 1.66 24726 40551 15825 1.64
Mandakini 25526 36502 10976 1.43 24726 32638 7912 321
Khandagiri 25526 35225 9699 1.38 24726 31897 7171 291
ADV 1417 26000 39520 13520 1.5 25200 35280 10080 401
DRR Dhan 42 25526 37778 12252 1.48 24726 33627 8901 1.36
DRR Dhan 43 25526 43139 17613 1.69 24726 35605 a087 1.44
us 321 26000 44460 18460 1.11 25200 34776 9576 1.8
us 323 26000 47580 21580 1.83 25200 45360 20160 0 1.8
UsS 359 26000 43680 17680 1.68 25200 38556 13356 31b
Naveen 27052 38414 11362 1.42 26252 36228 9976 1.88
Konark 27052 36250 9198 1.34 26252 32815 6563 1.25
CR Dhan 201 27052 35709 8657 1.82 26252 32552 6300 1.24
CR Dhan 202 27052 45718 18666 1.69 26252 43578 6732 1.66
CR Dhan 204 27052 40578 13526 1.50 26252 37278 61102 1.42
Arize 6129 30000 54000 24000 1.80 29200 43508 14308 1.49
Ajay 29200 53144 23944 1.82 28400 40896 12496 1.44
Rajlaxmi 29200 51392 22192 1.76 28400 39192 10792 381
Lalat 29200 42340 13140 1.4p 28400 36636 8236 1.29
US 366 30000 47100 17100 1.57 29200 42340 13140 514
usS 395 30000 54300 24300 1.81 29200 52852 23652 1 1.8
DRR Dhan 44 29200 51976 22776 1.78 28400 44304 4590 1.56
CR DHAN 701 32780 53759 20979 1.64 31980 48610 0663 1.52
Arize 6444 33200 58100 24900 1.15 32400 55728 23328 1.72
Arize Prima 33200 51460 18260 1.55 32400 46008 8360 1.42

€3

48



DISCUSSION

Rice productivity is an inter-play of several booand abiotic factors. Thus,
development of plant through varying phenophasesisi¢o be successful to achieve
desired level of yield, may be close to its po@ntDeclining water resources has
threatened the food security and also posed sewevathallenges to rice scientists to
keep pace with food requirement of burgeoning pajouh. This led to the
development of the moisture stress tolerant cullivalhese cultivars promise
statistically at par yield in even in the moistweficit conditions with that of the
cultivars grown in novel maintained moisture coioais. Thus, it was thought
worthwhile to plan an experiment on “Performancé non puddled transplanted
summer rice Qryza satival..) cultivars under different moisture regimes”explore
the possibilities of harnessing the yield of 24 miging rice cultivars of different
maturity group grown under different hydrologicadituations, their performance
evaluation and to find the reasons thereof so asstablish the cause and effect

relationship under sub-humid condition of Bhubarersw

5.1 Weather and crop

In spite of its ability to adopt itself under vau® geo-hydrological situations
across the seasons, rice too needs a favourablef stvironment for its normal
growth and development and to produce its bestimg of yield. The experimental
site is located at 2015’ N latitude and 8252’ E longitude and, therefore provides
typical sub-tropical climate for the growth of ripéant. The crop during its growing
period from January 2015 to June 2015 received7242n rainfall. It was 100.97
mm (29.3%) less than the three decadal mean (2088} rainfall of 343.7mm .

Temperature and number of bright sunshine hourg laordirect effect on
physiological processes by way of influencing rattdranspiration, exchange of gases
and the rate of photo- respiration, thereby inftilen the rice yield. The atmospheric
temperature during the crop growing period was “Z8\&ith a mean seasonal range of
21.72- 34.6C. Yosida (1978) reported a temperature range 0B8@525-28, 25-31 and
20-29C as the optimum temperature for rice establishmesting, tillering and
ripening, respectively. Thus, the crop almost undet a favourable atmospheric regime.
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Average bright sunshine hours per day ranged betwe&7 in &
meteorological week to 8.4 in ¥3meteorological week. Moomaw and Vergara
(1964) concluded that for the realisation of yiefdice close to that of potential, the
accumulated BSH should be around 240 during thie8asglays of crop growth. In the
present investigation, the total BSH during the esgmeriod of crop growth was
164.61. It was 31.4 % less than the optimum requerg of 240. This might be one of
the reasons of relatively lesser yield obtainedthe novel maintained moisture
conditions irrespective of the genotypes. Meantikedahumidity during the period
was 67.15% with the highest of 94.71% if"1feteorological week and the lowest of
41% in the # and %" meteorological week. The range can be considesetlose to

optimum range of 70-80% as reported by Angladd®é6).

5.2 Phenology of the summer rice cultivars

Various duration of summer rice cultivars were sddn the experiment with
special reference to their phenology. The durabiothe summer rice cultivars ranged
from early duration to mid late duration due to @¥hthere was phenomenal changes

observed in their phonological behaviour.

In the 40 kPa moisture regime, theyedwration cultivars required an average
GDD (Growing Degree Days) of 1495.62 to attaindtege of physiological maturity.
The lowest GDD of 1391.5 was required by the caltiKhandagiri to attain the
physiological maturity and the highest of 2584.2 l@as required by the cultivar
Arize 6444 to attain the stage of physiological un&f. The mid early duration
cultivars, medium duration cultivars and mid-lateration cultivars required an
average GDD of 1726.53, 2015.22 and 2368.68, réspbg to attain physiological

maturity.

In the O kPa moisture regime, the early duratioid early duration, medium
duration and mid late duration cultivars requirad average GDD of 1664.02,
1942.38, 2370.6 and 2621.91, respectively, torafithysiological maturity.

The lowering of average GDD values by 168.4 inyeduration cultivars,
215.85 in mid early duration cultivars, 355.38 iredium duration cultivars and
253.23 in mid late duration cultivars in the moististress regime clearly indicated
shortening of duration which occurred due to foroeturity of the cultivars resulting
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in attainment of physiological maturity faster @rleer in the moisture stress regime
than the noble maintained moisture conditions. Thkivars like Shahabhagi, US-
323, CR Dhan 202, US-395, Arize 6444 did not exhaloly appreciable reduction in
their GDD requirement for attaining physiologicahturity which highlights the fact

that there was also no appreciable reduction iir theation and no signs of forced

maturity were reported from these cultivars.

5.3 Growth and development

Successful completion of various crop stages ipasamount importance for
realising higher productivity. Growth is represehtey an increase in weight over a
passage of time while passing through the sucaessierphologically different
phases is the development. Both these phenomermai®lled by genetic makeup
of the variety and the environment in which it iwn that controls various bio-

chemical and physiological processes.

Growth was highly influenced in the various cultvaunder differential
moisture regimes. Hazrat al. (2016) studied tiller optimization is one of there
principles to increase productivity . Rice plards)y achieve their full tillering and
production potential when transplanted before a@mgetheir fourth phyllochron of
growth and when grown under favourable soil moestgonditions. Significant
variation appeared in tiller productivity and nadity with variable water regime
maintained through irrigation schedule. Mild to lprgged stress significantly
increased tiller production but, large number bé$ not converted to effective tillers
(ear bearing tillers) due to higher tiller mortalitnder water stress conditions. Tiller
survival (non-mortality) might be viewed as an fiefency” criterion with respect to
plant development, in response to agronomic managepractices. This particular
trend might be due to reduced hypoxic conditionotfavored more root growth and
less root degeneration which ultimately results nore tillers n?. The vyield
advantages of stress tolerant rice cultivars atler rice cultivars were mainly
associated with more number of effective tillers pait area. In this context, the

differential tillering potential of rice varietignay obviously have variable response.

There lies a casual relationship amonguaeous plant characters, the bio-
chemical and physiological processes that deterthi@esource size, source intensity

and the size of sink. Leaves are considered am#jer plant organ that cuts off the
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insolation of sun for use and convert it to cheingegergy and manufacture the food.
The source size, thus determines the dry mattamagi@ation through the process of
photosynthesis. Therefore, the crop growth depemmm the source size and its
intensity with which it intercepts the photosyntbelly active radiation. However,
Watson (1952) concluded that leaf area is more rmapband proven determinant of
plant growth than the photosynthetic capacity afividual leaf. Therefore, it also
becomes appropriate to express leaf area of apgppinit land area basis which is
referred as the leaf area index. In the presentydfue leaf area index of the various
cultivars was measured from 15 days after sowingrttl the harvest of the crop
keeping in view the conclusion drawn by Sanetal. (2013), who reported that leaf
area index at around the heading stage is crifarathe crop performance which
decreases thereafter due to decrease in numbencidnal leaves. Result from the
present study indicated that leaf area index sawigh a considerable difference due
to differential moisture regimes. The leaf areaexaf the cultivars raised in the
noble maintained moisture conditions is signifi¢égntigher than the 40 kPa
moisture regime. This is because leaf area is daimental determinant of the total
photosynthesis of a plant. Leaf area always showssitive relationship with net
photosynthetic activity, because leaf enlargemerdtiributed to increase in number
and width of grana and also high degree of stacéfryana (Flore et al., 1985). Leaf
area development is based on the length and witllead, in general, was very
sensitive to water deficit in rice . Water stressreases the leaf area due to reduced
cell division and cell enlargement which could baused by accumulation of
unexpanded cells during the cycle. These resulte we tune to the findings of
Sarwaret al (2013) observing that leaf area increases with an inereaswater
supply because plants are able to photosynthesmwe gfficiently. This is because
that an increased accumulation of photosynthateslemtes the pace of growth
which in turn is reflected by vigorous plant growffhere was an increase in leaf
width with an increase in soil water regimes. Tisidecause water is important for
biochemical and physiological processes that leaokrgan growth and development.
The NDVI values of the summer rice cultivars obeégirat various phenological stages
for the different cultivars was in accordance o #tudy conducted by Wang Lin
(2014). The maximum of NDVI always occurred at theginning of heading and
flowering stage. When rice grains become fillingd aipening, leaves continue to

senesce and gradually turn into yellowish or goldea to a decrease of chlorophyll
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pigments. This ripening period is also characteribg a decrease in the number of
leaves and a drop in leaf and stem moisture. So INIDbwed a decreasing trend. The
differences of NDVI dynamics among the various tlanacultivars might be caused by
the fact that growth and duration of certain sumnaer cultivars was significantly longer

than that of other rice cultivars . Mid late riadtvars still had green leaves and strong

stem at the late growth stages, while the earlyvan$ tends to senescence early.

Transpiration in plant canopies occurs as a coresespiof stomatal opening
for the uptake of C®for photosynthesis and to keep the canopy coolaaod heat
damage. Under moisture deficits, plant canopiesicarease in temperature as the
plant undergoes partial stomatal closure to maintaydration. Persistently high
canopy temperatures can lead to significant staesbthe subsequent decrease in
growth and yield. Higher canopy temperature wednged in the moisture stress
susceptible cultivars like Ajay, Rajlaxmi, LalatRBR Dhan 44, CR Dhan 201, CR
Dhan 204, Naveen, Konark, Khandagiri, Mandakini émder canopy temperature
were recorded in moisture stress tolerant cultiiekesShahabhagi, US-323, CR Dhan
202, US-395 and Arize 6444. The findings were incadance to Wen-zhongt al.
(2007). The crop canopy temperature relies on energhange between the crop
surface and the atmosphere, which is determinesehgible heat flux and the latent
heat flux in SPAC (Soil-Plant-Atmosphere Continuurgppecially the latent heat
exchange is a primary cause leading to spatialatran of canopy temperature.
Therefore, the crop canopy temperature closelyetated to the moisture stress could
be used to monitor crop water status, and amongetivronmental factors (light
intensity, air temperature, wind speed and satdratapor difference) canopy
temperature is mainly depended on the daily air pemature, so canopy-air
temperature difference has been taken as the ittddgtermine crop water status in
many crops would be regarded as one of the detantsrfor reasonable irrigation
and drought analysis. Water status of rice cowddréflected by the canopy-air
temperature difference from 13:00 to 15:00 houns, iawas also affected by weather
conditions. However, not all canopy-air temperattifeerences at the given time of
day could be used to reflect the crop water comattil3:00 hours was the suitable
measuring time at which the temperature differencald reflect the rice water
conditions better. The smallest absolute value hed iccumulative canopy-air

temperature difference from 13:00 to 15:00 hours waserved. Moreover, the
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canopy-air temperature differences were signifimibng water stress treatments.
The lower soil water content resulted in smallesadibte value of the temperature
difference and lower yield, with less filled gramamber per panicle. In addition, the
lower the soil water content was, the earlier tleakpflowering time was. In the
lowest water content treatments, the peak flowetimg occurred in the first three

days, causing short panicle length and light panigight.

5.4  Yield and yield attributes

Yield of any genotypes is the interplay of its gigneharacteristics and the
environment in which the genotype is grown. Therowpment in grain yield can be
achieved by certain characters having a direct@nite on yield of the crop. Yosida
(1972) opined that yield of rice can be improved ibgreasing grain size as the
growth is restricted by the size of hull. The relaship among the yield attributing

characters, can be expressed as

Grain yield = f (EBT rif. Sp, %FGP!, Tw)
Where EBT = number of ear bearing tille¥m
SP = Number of spikelets panitle
%FGP = Percent filled grain paniéle
Tt = Test weight of grain (g)

Summer rice cultivars like Shahabhagi, US-323, G202, US-395 and
Arize 6444 recorded grain yield in 40kPa moistuegime which was statistically at
par with the grain yield noted from these cultivaas O kPa moisture regime.
However, cultivars like Ajay, Rajlaxmi, DRR Dha,4/DRR Dhan 43, ADV 1417,
CR Dhan 701, US-366 which recorded a high graitdyie the noble maintained
moisture conditions failed to produce that spedifggain yield in 40 kPa moisture
regime. This outcome was the result of the intgrgdatween the various moisture
regime and the different summer rice cultivars gtddn the experiment. Increased
unfilled grains per panicle under deficit soil ntare level was in accordance to the
study of Abbasket al. ( 2011) due to inactive pollen grain for drynessomplete
development of pollen tube; insufficient assimiaproduction and its distribution to
grains. The decrease in grain yield and other yaldbuting parameters are in

accordance to the study of Sokatd al. (2014). Lower soil moisture decreased
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translocation of assimilates to the grain whichdosd grain size .But the degree of
reduction in 1000 grain size weight was different different genotypes Yield
reduction due to water stress could be as a resutduction in photosynthesis and
translocation of assimilates. Moreover, water stregght lead to a considerable
increase in secondary rachis branch abortion asultegl in a reduction in spikelets
number per panicle.In addition, drought stress c¢cauirtail the kernel sink potential
by reducing the number of endosperm cells and goigdts formed. Therefore, the
rate of reduction in grain weight is correlatedtite reduction in the capacity of the
endosperm to accumulate starch in terms of bdéhaad duration. Deshmuldt al.
(2007) reported that grain filling is closely linkdo the whole plant senescence
process. Usually, water stress at grain fillingucels early senescence and shortens
the grain filling period but increases remobilipatiof assimilates from the straw to
the grains. Naturally in rice, earlier floweringpsuior spikelets, usually located on
apical primary branches, fill fast and produce éargnd heavier grains. The results
obtained from the experiment were in accordancthéostudy of Deshmukht al.
(2007) as higher test weight in comparison to othutivars was recorded in the early
duration cultivar US-323. While late flowering imiier spikelets usually located on
proximal secondary branches, are either sterilélloslowly and poorly to produce
grains unsuitable for human consumption. The sloaingfilling rate and low grain
weight of inferior spikelets have often been atitédal to a limitation in carbohydrate
supply. There was a linear relationship betweeailabie water and yield, where
reduction in available water limits evapotranspimatand consequently reduced yield.
Harvest index, also referred as coefficient ofcgdincy, is a measure of quantity of
translocation trend of photosynthates from souecsirtk and indicated by the higher
values. Decrease in harvest index is largely tduevater stress which resulted to
decrease in translocation of assimilates to thmgyravhich lowered grain weight and

increased the chaffy grains.

5.5  Water requirement and water use efficiency

The looming water crises have threatened the ricedyztion scenario
throughout the world. Different rice growing enwviroent do suffer because of
uneven distribution of rainfall thus undergoes eféintial soil moisture deficit stress
in its growing period. On the other hand insuffiti@vailability of water in irrigated

ecosystems also affects the rice productivity agklgr Availability of moisture stress
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tolerant varieties in rice provides an opporturigyraise the crop in areas where in
supplemental irrigation is provided when rainfallpractically insufficient. Water use
efficiency is a ratio of economic yield to the ambwf water applied under field
condition. The data indicated an average field wase efficiency of 88.8, 64.40,
88.33 and 86.66 kg Ham for early, mid early, medium and mid late durati
cultivars respectively, under moisture stress domdi Higher water use efficiency of
the cultivars was reported in moisture stress d¢mmwhich is in tune to the study
conducted by Mishrat al. (2012).

5.6 Economics

Cultivars Shahabhagi, US-323, CR Dhan 202, US-38b Axize 6444 were
found to be economically superior than the resthef cultivars in early, mid early,
medium and mid late duration, respectively as tteeprded the highest B:C ratio of
1.64, 1.80, 1.66, 1.81, 1.72, respectively in thespective duration groups. So, these
summer rice cultivars can be recommended to theder as they are moisture stress
tolerant, produce higher yields in their respecikgations, have higher WUE and
fetch good economic returns to the farmer thanrés¢ other cultivars of the same

duration group.
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SUMMARY AND CONCLUSION

A field experiment entitled “Performance of non gletransplanted summer
rice (Oryza sativalL.) cultivars under different moisture regimes”smeonducted in
alpha lattice design with 24 summer rice cultivar§ Shahabhagi, Mandakini,
Khandagiri, ADV 1417, DRR Dhan 42, DRR Dhan 43, 8-, US-323, US- 359,
Naveen, Konark, CR Dhan 201, CR Dhan 202, CR DHaf 2Arize 6129, Ajay,
Rajlaxmi, Lalat, US-366, US-395, DRR Dhan 44, CRwlT01, Arize 6444, Arize
Prima) as first factor and moisture regime( O kikan stressed and 40 kPa- stressed )
as the second factor during summer season of 261&tJAgronomy Main Research
Farm, Department of Agronomy, OUAT, Bhubanesware $hil of the experimental
site was sandy loam in texture with pH 5.8 hauvimganic carbon 0.41% and EC
0.040 dS rt. The available nitrogen, phosphorus and potassiene 245.2, 43.4 and
166.8 kg ha, respectively.The crop was fertilized with a unifodose of 80-40-40kg
N, POs and KO hal. All the phosphorus, potassium was applied as|basd
nitrogen was applied in 1:2:1 split as basal, lEring and at panicle initiation stage

respectively.

Salient findings are summarized below:

1. The number of calendar days required for attairtimg physiological
maturity of the cultivars Shahabhagi and US 32R, Dhan 202, US-
395 and Arize 6444 in the section of early, midyanedium and mid
late cultivars, respectively was 100, 100, 108,1&% 143 days,
respectively in the 0 kPa moisture regime. Negl®gidifferences were
observed (0-3 days) for attaining physiologicaltumgy even under 40

kPa moisture regime.

2. Higher number of tiller n¥ was reported from Shahabhagi and US-323
among the early duration cultivars, CRDhan 202 agntire mid early
duration cultivars, US-395among the medium duratouftivars and
Arize 6444 among the mid late duration cultivarsbimth the range of

moisture regime.
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The leaf area index gradually increased up to &&[n early duration
cultivars and up to 75 DAS in the rest group ofitigars.The

differences in leaf area index in two different store regimes were
not so appreciable in Shahabhagi and US 323 frorty ggoup, CR

Dhan 202 from mid early group, US 395 from mediuraup and Arize

6444 from the mid late group.

The canopy temperature of all the cultivars wess lthan the ambient
temperature in the 0 kPa moisture regime. Shahabhag US-323
from early group, CRDhan 202 from mid early grolws 395 from
medium group and Arize 6444from mid-late group eveable to
maintain the canopy temperature less than the arhbeEmperature
even in moisture stress condition while in resttbé cultivars the
canopy temperature was reported to be more than ambient

temperature in the stressed moisture regime.

The NDVI values of the cultivars Shahabhagi,US-3€® Dhan 202,
US-395 and Arize 6444 in the 40 kPa moisture regimeere
statistically at par with the corresponding NDVIlwes obtained in the
0 kPa moisture regime. The rest cultivars exhibitedll marked
difference in NDVI values in the stressed moisturegime in

comparison to the non stressed moisture regime.

Considerable difference in length of panicle wasedodue to varieties
along with well marked difference in panicle lengfhthe same varieties in
different moisture regimes. The maximum paniclegtenof 30.0 cm and
28.70 cm was recorded in cultivar Arize 6444 undekPa and 40 kPa

moisture regime, respectively.

Pronounced differences were observed in numbefillefl grains in
different moisture regimes. The highest filled geapaniclé was recorded
in the cultivar Shahabhagi (114) under 40 kPa moestegime.

The highest test weight was recorded in the cultméze 6444 in both the
moisture regimes (26.5 gm in 0 kPa and 26.1 gnOikPla) and the lightest
grains were noticed with test weight of 21.0 and81§m in cultivar
Mandakini under 0 and 40 kPa moisture regimes ecsely.
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10.

11.

Shahabhagi, US-323, CR Dhan 202, US-395 and Adad Becorded grain
yield of 4.2 t hd, 4.5t hat, 4.0t ha, 7.0 t ha and 6.9 t hd, respectively
in the 0 kPa moisture regime that is found to déistcally at par with the

grain yield noted from these cultivars in the 4@kRoisture regime.

In the non stressed moisture regime, the earlgtotur, mid early duration,
medium duration and mid late duration cultivarsuiesd 12, 14, 16 and 18
number of irrigations respectively during the enfoeriod of crop growth.
However, under stressed condition the respectiveupgrof varieties

required 4 irrigations (i.e. 8, 10, 12 and 14 nersip.

Cultivars Shahabhagi, US-323, CR Dhan 202, US-8988 Arize 6444
were found to be more remunerative with highest neéirn of Rupees
15,825/, 20,160/-, 17,326/-, 23,652/- and 23,328spectively and B:C
ratio of 1.64, 1.80, 1.66, 1.81, 1.72, respectivaéhytheir corresponding

duration groups.

CONCLUSION

1)

2)

3)

Shahabhagi, US-323, CR Dhan 202, US-395 and Aréé4 Grequired

almost the similar number of calendar days in llbéhmoisture regimes for
attaining physiological maturity which underlinée tfact that there was no
sign of forced maturity in these cultivars even tire moisture stress
condition. This clearly indicates the fact that shecultivars are stress

tolerant cultivars in their respective durationugs.

Shahabhagi, US-323, CR Dhan 202, US-395 and AdZd Becorded grain
yield of 4.0t hd, 4.2t hd, 3.8t hd, 7.0t ha and 6.7 t hd, respectively
in the 40 kPa moisture regime which was reportebetdhe highest grain

yield in their respective duration groups.

The early duration, mid early duration, medium d¢iora and mid late
duration cultivars required 12 ( 60 cm), 14 (70 c§(80 cm) and 18 (90
cm) number of irrigations respectively in the O kfaisture regime, as
against 8, 10, 12 and 14 numbers of irrigationespective groups with

savings of almost 200 mm of water.
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4)  Cultivars Shahabhagi, US-323, CR Dhan 202, US-3@bAaize 6444 were
found to be more remunerative with highest net rretaf 315,825/,
20,160/-, 17,326/-, 23,652/- and 23,328/- respebtiand B:C ratio of 1.64,
1.80, 1.66, 1.81, 1.72, respectively, in their esponding duration groups.

Cultivars like Shahabhagi, US-323, DRR Dhan 43, 333; ADV-1417 in the
early duration cultivars, CR Dhan 202, CR Dhan 20ayeen amidst the mid early
duration cultivars, Ajay, Rajlaxmi, Arize 6129, LB66 among the medium duration
cultivars and Arize Prima and Arize 6444 among e late cultivars performed
well in the areas where there was no scarcity mjation water. However, under
limited conditions of water Shahabhagi, US-323 agithe early duration cultivars,
CR Dhan 202 among the mid early duration cultivalS, 395 among the medium
duration cultivars and Arize 6444 among the mie latltivars recorded higher yield

than the corresponding counterparts.
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APPENDICES

Appendix | GDD- Growing Degree Days

Tmax

Tmin

DATE °C) (°C) Tmean (°C) | Thase (°C)| Tmean-Tbase GDD
15.01.2015 27.3 13.5 20.4 10 10.4 10.4
16.01.2015 27.1 13.2 20.15 10 10.15 20.5b
17.01.2015 27.3 11.8 19.55 10 9.55 30.1
18.01.2015 18 12 15 10 5 35.1
19.01.2015 27.2 10.6 18.9 10 8.9 44
20.01.2015 27 11 19 10 9 53
21.01.2015 25.8 10.6 18.2 10 8.2 61.2
22.01.2015 27 9.6 18.3 10 8.3 69.5
23.01.2015 29.1 10.6 19.85 10 9.85 79.35
24.01.2015 29.8 12.7 21.25 10 11.25 90.6
25.01.2015 30 13.6 21.8 10 11.8 102.4
26.01.2015 30.3 15.3 22.8 10 12.8 115.2
27.01.2015 30.8 16.4 23.6 10 13.6 128.8
28.01.2015 30.5 16.2 23.35 10 13.35 142.15
29.01.2015 30.6 16.4 23.5 10 13.5 155.65
30.01.2015 315 17.7 24.6 10 14.6 170.25
31.01.2015 28.4 15.2 21.8 10 11.8 182.05
1.02.2015 27 13.2 20.1 10 10.1 192.15
2.02.2015 27.4 13.6 20.5 10 10.5 202.65
3.02.2015 29 12.8 20.9 10 10.9 213.5p
4.02.2015 30 12.6 21.3 10 11.3 224.8p
5.02.2015 32.2 13.2 22.7 10 12.7 237.55
6.02.2015 32 15.6 23.8 10 13.8 251.3p
7.02.2015 31 14.6 22.8 10 12.8 264.1p
8.02.2015 30.6 16 23.3 10 13.3 277.4b
9.02.2015 31 14.4 22.7 10 12.7 290.1p
10.02.2015 30.8 15.6 23.2 10 13.2 303.35
11.02.2015 314 16.8 24.1 10 14.1 317.45
12.02.2015 31 16.2 23.6 10 13.6 331.05
13.02.2015 314 15 23.2 10 13.2 344.25
14.02.2015 30.4 16 23.2 10 13.2 357.45
15.02.2015 31.8 16.6 24.2 10 14.2 371.65
16.02.2015 33 17.2 25.1 10 15.1 386.75
17.02.2015 32 20.2 26.1 10 16.1 402.85
18.02.2015 33 20.6 26.8 10 16.8 419.65
19.02.2015 33.2 214 27.3 10 17.3 436.95
20.02.2015 34.8 20.8 27.8 10 17.8 454.75
21.02.2015 34.5 20.1 27.3 10 17.3 472.05
22.02.2015 34 18.6 26.3 10 16.3 488.35
23.02.2015 36 18 27 10 17 505.3%
24.02.2015 36.8 17.6 27.2 10 17.2 522.55
25.02.2015 37 18.4 27.7 10 17.7 540.25
26.02.2015 36.1 20.6 28.35 10 18.35 558.6
27.02.2015 36 214 28.7 10 18.7 577.3
28.02.2015 35.8 19.4 27.6 10 17.6 594.9
1.03.2015 35 18 26.5 10 16.5 611.4
2.03.2015 35.2 35.4 35.3 10 25.3 636.7
3.03.2015 35.4 22 28.7 10 18.7 655.4
4.03.2015 36.3 21.6 28.95 10 18.95 674.35
5.03.2015 35 21 28 10 18 692.34
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DATE T(TC?)X -Efgl Tmean (°C) | Thase (°C)| Tmean-Tbasg GDD
6.03.2015 33.7 18.2 25.95 10 15.95 708.8
7.03.2015 33.2 21 27.1 10 17.1 725.4
8.03.2015 34 19.2 26.6 10 16.6 742
9.03.2015 34.2 20 27.1 10 17.1 759.1
10.03.2015 35.6 19 27.3 10 17.3 776.4
11.03.2015 37.1 20.3 28.7 10 18.7 795.1
12.03.2015 36.6 19.2 27.9 10 17.9 813
13.03.2015 37 21.4 29.2 10 19.2 832.2
14.03.2015 35.2 21.4 28.3 10 18.3 850.5
15.03.205 37 22.4 29.7 10 19.7 870.2
16.03.2015 38.6 21.8 30.2 10 20.2 890.4
17.03.2015 34.5 19.5 27 10 17 907.4
18.03.2015 37 22.2 29.6 10 19.6 927
19.03.2015 36 20.2 28.1 10 18.1 945.1
20.03.2015 33.6 21.4 27.5 10 17.5 962.6
21.03.2015 34.6 26.2 30.4 10 20.4 983
22.03.2015 37.2 23.6 30.4 10 20.4 10034
23.03.2015 37.6 22.2 29.9 10 19.9 1023)3
24.03.2015 37.8 24.5 31.15 10 21.15 1044.45
25.03.2025 37.6 24.2 30.9 10 20.9 1065.85
26.03.2015 36 24 30 10 20 1085.35
27.03.2015 35.6 23 29.3 10 19.3 1104.65
28.03.2015 36 23.6 29.8 10 19.8 1124.45
29.03.2015 35.6 18.6 27.1 10 17.1 1141.55
30.03.2015 36 24 30 10 20 1161.55
31.03.2015 36 23.2 29.6 10 19.6 1181.15
1.04.2015 37.8 24 30.9 10 20.9 1202.05
2.04.2015 38.7 26 32.35 10 22.35 122414
3.04.2015 39.3 22.6 30.95 10 20.95 1245.35
4.04.2015 39.6 25.4 32.5 10 22.5 1267.85
5.04.2015 37.8 24.3 31.05 10 21.05 1288(9
6.04.2015 36 25.8 30.9 10 20.9 1309.8
7.04.2015 36.2 26.2 31.2 10 21.2 1331
8.04.2015 35 25.3 30.15 10 20.15 1351.15
9.04.2015 35.8 23.4 29.6 10 19.6 1370.75
10.04.2015 37.2 24.3 30.75 10 20.75 1391}5
11.04.2015 38 25.2 31.6 10 21.6 14131
12.04.2015 38.3 22.8 30.55 10 20.55 1433.65
13.04.2015 33 22.6 27.8 10 17.8 1451.45
14.04.2015 33.2 22.4 27.8 10 17.8 1469.25
15.04.2015 35.8 22.8 29.3 10 19.3 1488.55
16.04.2015 36 23 29.5 10 19.5 1508.05
17.04.2015 35 24.2 29.6 10 19.6 1527.65
18.04.2015 37.6 24.6 311 10 21.1 1548.Y5
19.04.2015 40 26 33 10 23 1571.75
20.04.2015 39.8 26.8 33.3 10 23.3 1595.05
21.04.2015 39.6 26.2 32.9 10 22.9 1617.95
22.04.2015 40.5 22.5 315 10 21.5 1639.45
23.04.2015 38.8 25.6 32.2 10 22.2 1661.65
24.04.2015 40.1 24.4 32.25 10 22.25 1683|9
25.04.2015 37 25.8 314 10 214 17053
26.04.2015 37.2 20.4 28.8 10 18.8 172411
27.04.2015 32.8 23.8 28.3 10 18.3 17424
28.04.2015 35.2 24.2 29.7 10 19.7 1762)1
29.04.2015 36.8 20 28.4 10 18.4 17806
30.04.2015 35.2 24.6 29.9 10 19.9 1800)4
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DATE T(TC?)X IE@;‘ Tmean (°C) | Thase (°C)| Tmean-Tbasg GDD
01.05.2015 36 24.4 30.2 10 20.2 18206
02.05.2015 37.4 24.5 30.95 10 20.95 1841.65
03.05.2015 36.8 25.8 31.3 10 21.3 1862.85
04.05.2015 37 24.8 30.9 10 20.9 1883.75
05.05.2015 36.4 26.8 31.6 10 21.6 1905.85
06.05.2015 37.1 26 31.55 10 21.55 19269
07.05.2015 39 25.4 32.2 10 22.2 19491
08.05.2015 39.8 26.2 33 10 23 1972.11
09.05.2015 39.4 27.8 33.6 10 23.6 19957
10.05.2015 39 27.2 33.1 10 23.1 2018.8
11.05.2015 34.1 27.5 30.8 10 20.8 20396
12.05.2015 39 21.8 30.4 10 20.4 2060
13.05.2015 36.8 27.4 32.1 10 22.1 2082]1
14.05.2015 37 25 31 10 21 2103.1
15.05.2015 38.4 27.2 32.8 10 22.8 21259
16.05.2015 38.8 26.4 32.6 10 22.6 21485
17.05.2015 39 24.6 31.8 10 21.8 21703
18.05.2015 38 25.8 31.9 10 21.9 2192
19.05.2015 38.5 27.8 33.15 10 23.15 2215.35
20.05.2015 40.2 29 34.6 10 24.6 2239.95
21.05.2015 40.8 29 34.9 10 24.9 2264.85
22.05.2015 40.8 29.4 35.1 10 25.1 2289.95
23.05.2015 40.6 29 34.8 10 24.8 2314.75
24.05.2015 42.5 29.2 35.85 10 25.85 2340,6
25.05.2015 44.8 28.4 36.6 10 26.6 23672
26.05.2015 45.2 29.2 37.2 10 27.2 23944
27.05.2015 39.5 29.2 34.35 10 24.35 2418.[75
28.05.2015 38.6 28.4 33.5 10 23.5 2442.25
29.05.2015 39.6 28.8 34.2 10 24.2 2466.45
30.05.2015 38.8 28.2 33.5 10 23.5 2489.95
31.05.2015 39.2 28 33.6 10 23.6 2513.55
01.06.2015 40 28.5 34.25 10 24.25 2537/8
02.06.2015 38.6 27 32.8 10 22.8 2560.6
03.06.2015 41.2 26 33.6 10 23.6 25842
04.06.2015 38 29.4 33.7 10 23.7 2607.9
05.06.2015 36.8 26.8 31.8 10 21.8 26297
06.06.2015 37.5 29 33.25 10 23.25 2652.95
07.06.2015 39.2 28.3 33.75 10 23.75 2676|7
08.06.2015 37.6 27.5 32.55 10 22.55 2699.p5




Appendix -1l Calculation of scale of finance andestimation of yield

Early Rice
Components of Cost (Per Ha)
Unit/MD Cost (Rs)
A | Labour
1 Tractor ploughing and puddling @RE5/#r 8 Hrs 3400
2 Tractor for carrying and threshing @R85/#rs 3 Hrs 1275
3 Cleaning field and bunds @ Rs. 92.50/ MD. MB 463
4 | Application of compost & basal fertilizers 5 MD 63
5 Seed treatment, sowing 2 MD 185
6 Beusaning with bullock plough @ Rs.225/day 5.Nos 1125
7 Hand weeding 25 MD 2313
8 | Application of PP chemicals and weedicide 8 MD 074
9 | Application of fertilizers 2 MD 185
10 | Cutting, bunding, loading and unloading 33 MD 530
11 | Threshing, Winnowing, Bagging, Storing 20 MD 085
Sub-Total A 95 MD 15052
B | Inputs
1 Cost of Seeds @18.30 /kg @5 K 1373
2. | Seed treating chemicals @ 3 g /kg & Rs.0.6/ g. 25@ 135
3 Cost of Mannure @Rs 600 /MT 5 MT G00
4 | Cost of Fertilizer
N (In shape of Urea) @Rs. 12.12/ Kg 40 Kg 485
P2 O5(In shape of DAP) @Rs. 40.92/ Kg 20 Kg 818
K20(In shape of MOP) @Rs. 19.58/Kg 20 Kg 392
5 Micronutrient 250
6 Cost of PP Chemicals @Rs. 600 /No 2 Nos 120(¢
7 Cost of Weedicide @Rs 500 /Kg ai 1 Kd 500
Sub-Total B 8153
1 Miscellaneous/ Contingency @ 10% 2321
Grand Total cost of cost 25526
Projected Yield and income
1 | Grainyield (g/ha)
2 | straw yield (g/ha)
Income from grain @ RS 1410 per quintal
Income from straw @ RS 70 per quintal
Total Income
Net Income(Total Income-Total cost)
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Mid early Rice

Components of Cost (Per Ha)
Unit/MD | Cost (Rs)
A | Labour
1 | Tractor ploughing and puddling @R&5/#r 8 Hrs 3400
2 | Tractor for carrying and threshing @R8&5/#rs 3 Hrs 1275
3 | Cleaning field and bunds @ Rs. 92.50/ MD. MDB 463
4 | Application of compost & basal fertilizers 5 MD 63
5 | Seed treatment, sowing 2 MD 185
6 | Beusaning with bullock plough @ Rs.225/day 5Nogs 1125
7 | Hand weeding 25 MD 2313
8 | Disgrouping 15 MD 1388
9 | Application of PP chemicals and weedicide 8 MD 074
10 | Application of fertilizers 2MD 185
11 | Cutting, bunding, loading and unloading 33 MD 530
12 | Threshing, Winnowing, Bagging, Storing 20 MD 085
Sub-Total A 95 MD 16440
B | Inputs
1 | Cost of Seeds @18.30 /kg g5 K 1373
2. | Seed treating chemicals @ 3 g /kg & Rs.0.6/ g. 25@ 135
3 | Cost of Mannure @Rs 600 /MT 5MT 300
4 | Cost of Fertilizer
N (In shape of Urea) @Rs. 12.12/ Kg 40 Kg 485
P2 O5(In shape of DAP) @Rs. 40.92/ Kg 20 Kg 818
K20O(In shape of MOP) @Rs. 19.58/Kg 20 Kg 392
5 | Micronutrient 250
6 | Costof PP Chemicals @Rs. 600 /No 2 Nos 120
7 | Cost of Weedicide @Rs 500 /Kg ai 1 Kg 500
Sub-Total B 8153
1 | Miscellaneous/ Contingency @ 10% 2459
Grand Total cost of cost 27052
Projected Yield and income
1 | Grainyield (g/ha)
2 | Straw yield (g/ha)
Income from grain @ RS 1410 per quintal
Income from straw @ RS 70 per quintal
Total Income
Net Income(Total Income-Total cost)
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Medium Rice

Components of Cost (Per Ha)
Unit/MD | Cost (Rs)
A | Labour
1 | Tractor ploughing and puddling @R&5/Hr 10 Hrs 4250
2 | Tractor for carrying and threshing @R&5/#rs 4 Hrs 1700
3 | Cleaning field and bunds @ Rs. 92.50/ MD. MB 463
4 | Application of compost & basal fertilizers 5MD | 63
5 | Bullock ploughing for nursery @ Rs.225/day 1 No. | 225
6 | Seed treatment, sowing and nursery management D3M 278
7 | Uprootin, washing, treatment, carry and trandpign 50 MD 4625
8 | Hand weeding 20 MD 1850
9 | Application of PP chemicals and weedicide 10 MD 259
10 | Irrigation (need based) 2 MD 185
11 | Application of fertilizers 2 MD 185
12 | Cutting, bunding, loading and unloading 45 MD 4163
13 | Bunding, loading and unloading of straw 16 MD 1480
14 | Threshing, Winnowing, Bagging, Storing 27 MD 2498
Sub-Total A 185 MD | 23290
B | Inputs
1 | Cost of Seeds @18.30 /kg 60 K| 1098
2. | Seed treating chemicals @ 3 g /kg & Rs.0.6/ g. 80d 108
3 | Cost of Mannure @Rs 600 /MT 5 MT 300
4 | Cost of Fertilizer
N (In shape of Urea) @Rs. 12.12/ Kg 80 Kg 970
P2 O5(In shape of DAP) @Rs. 40.92/ Kg 40 Kg 1637
K20(In shape of MOP) @Rs. 19.58/ Kg 40 Kg 783
5 | Micronutrient 250
6 | Cost of PP Chemicals @Rs. 600 /No 4 Nosg 2400
7 | Cost of Weedicide @Rs 500 /Kg ai 1 Kg 500
8 | Irrigation charges @Rs.400/irrigation 3 Nos. 1200
Sub-Total B 11946
1 | Miscellaneous/ Contingency @ 10%
Grand Total cost of cost 35236
Projected Yield and income
1 | Grain yield (g/ha)
2 | Straw yield(g/ha)
Income from grain @ RS 1410 per quintal
Income from straw @ RS 70 per quintal
Total Income
Net Income(Total Income-Total cost)
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Mid late Rice

Components of Cost (Per Ha)
Unit/MD | Cost (Rs)

A | Labour

1 | Tractor ploughing and puddling @R&5/Hr 10 Hrs 4250

2 | Tractor for carrying and threshing @R&5/#rs 4 Hrs 1700

3 | Cleaning field and bunds @ Rs. 92.50/ MD. MB 463

4 | Application of compost & basal fertilizers 5MD 63l

5 | Bullock ploughing for nursery @ Rs.225/day 1Na. 225

6 | Seed treatment, sowing and nursery management D3M 278

7 | Uprootin, washing, treatment, carry and trandpign 50 MD 4625

8 | Hand weeding 20 MD 1850

9 | Application of PP chemicals and weedicide 1I0MD 259

10 | Irrigation (need based) 2 MD 185

11 | Application of fertilizers 2 MD 185

12 | Cutting, bunding, loading and unloading 45 Mp 631

13 | Bunding, loading and unloading of straw 16 MD 804

14 | Threshing, Winnowing, Bagging, Storing 27 MD 249
Sub-Total A 185 MD 23290

B | Inputs

1 | Cost of Seeds @18.30 /kg 60 K 1098

2. | Seed treating chemicals @ 3 g /kg & Rs.0.6/ g. 80d 108

3 | Cost of Mannure @Rs 600 /MT 5MT 300

4 | Cost of Fertilizer
N (In shape of Urea) @Rs. 12.12/ Kg 80 Kg 970
P2 O5(In shape of DAP) @Rs. 40.92/ Kg 40 Kg 1637
K20(In shape of MOP) @Rs. 19.58/ Kg 40 Kg 783

5 | Micronutrient 250

6 | Costof PP Chemicals @Rs. 600 /No 4 Nos 240

7 | Cost of Weedicide @Rs 500 /Kg ai 1 Kg 500

8 | Irrigation charges @Rs.400/irrigation 3 Nos. 1200
Sub-Total B 11946

1 | Miscellaneous/ Contingency @ 10% 3524
Grand Total cost of cost 38760
Projected Yield and income

1 | Grainyield (g/ha)

2 | Straw yield (g/ha)

Income from grain @ RS 1410 per quintal

Income from straw @ RS 70 per quintal

Total Income

Net Income(Total Income-Total cost)
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