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Abstract

The present study was undertaken for adaptabitity sustainability of sweet potato
with respect to climate change in Odisha, Indi@m@te change contributed to erratic
rainfall pattern, shift of sowing and harvestingripg of crops, incidence of
diseases/pests in crops. So, there is a need &oges comprehensive master plan
for strategically planning conservation and foodusity in the wake of climate
change impacts. It was identified the primary dradles of farmers which ensured
them to grow adaptive and sustainable tuber croghanging agro-climate. Tropical
root and tuber crops contribute 6% of the averagly dequirement and considered
as third important crop. It is considered as a phsaurce of food and energy

particularly suitable for the poor section popuwatiwhich also capable enough to

withstand biotic and a biotic stresses. Experimergre conducted with short season - '{Comment [02]: Itis generally viewed. You reacj
”””””””””””””””””””””” the *Author's instruction*.

variety of sweet potato in fluctuating agro-climditee change in temperature and

humidity in order to find its sustainability. Diffent treatments which comprises of - { comment [03]: » )

(80%, 100% and 150%) moisture (field capacity) tewdperature like low as 20-25 - { comment [04]: Basis? )

°C and high as 45-50 °C. The result showed thderdifit agro-climatic parameter

treatments led to no significant yield loss in siyestato.
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The general consensus is that changes in temperatdr precipitation result in changes in
land and water regimes that consequently affecicaigural productivity. Although
estimates suggest that global food productiorkedylito be robust, experts predict tropical
regions seen reduction in agricultural yields doelimate change. While contemporary
policy emissions include climate change, thereldeen relatively limited discussion about
climate impacts due to some obstacles. First, témrariability is already a problem both
in developed and developing countries. Second, mnatelelimate change provides added
impetus by promotion of local adaptation. Thatadaptation to climate change variability
(including extreme events) at the national and lldesels leads to reduction of the
magnitude of impact of climate change. Consequgestyeral key themes have emerged
from the current literature on adaptations to ctenahange. First, given the range of
current vulnerability and diversity of expected mmofs, there is no single recommended
formula for adaptation. Second, responsibilityddaptations will be in the hands of private
individuals as well as government. Third, the tempaimension of policy responses is
likely to have a significant role by facilitatingdaptation climate change. One set of
measures will decrease the short-term vulneraslitof the agricultural sector through
adaptations to weather effects (GSiW4odels). These measures will therefore address
concerns with climate variability. Another set dfasegies that reduce vulnerability to
climate change will thus be necessary. This sea®tdof adaptation measures include
options such as improving water management pragctidey adopting and utilizing new

technologies, and changing crop types and location.

Indian agriculture is facing challenges due todetsuch as increased competition
for land, water and labor from non-agriculturaltses and increasing climate variability. It
is associated with global warming which results donsiderable seasonal/annual
fluctuations in food production. All agriculturabmmodities even today are sensitive to
such variability. Droughts, floods, tropical cycks) heavy precipitation events, hot

extreme sand heat waves are known to negativelyaémpgricultural production, and
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high temperature there is a probability of 10-4@¥Xslin crop production in India by 2080-
2100 due to global warming, despite beneficial etspef increased COA recent meta-

environment, 550 ppm CQeads to a benefit of 8-10% in yield in wheat aioe, up to
15% in soybean, and almost negligible in maize sorghum; but increase in temperature

may alter these result.

Root and tuber crops such as cassava, yam, swiaét pmd cocoyam are important
source of energy in daily diets and constitute gompart of the rural Indian staple diet.
With an estimated per capita consumption of 15.4okgassava, 43.3 kg of yam they
account for 28% of per capita food consumption; imgkhem a major source of food and
government savings on revenue. Root and tuber @epsurt of agricultural export generate

about 1.5% of government earnings and employs add® of the population.

Experimental research (IPCC, 1990) has shown it crop yield response to climate - { Comment [09]: 2

change vary widely, depending on species or cultisail properties, pest and pathogens.
The need to assess effects of climate change drcirop by it's demand, incomes in farm,

and selling price was moderately emphasized.

This report is an assessment of the consequenaksadaptation responses to
climate change. Sweet potaipdmoea batatas L.) is a popular tuber crop species, grown

in developing countries in small scale which igraiily used as food; some are used to sell

in market with other farm produce (Hortenal.,

short period growth and widely adaptable to undaertimate (Horton, 1988). Sweet potato
require adequate soil moisture for high yield (Oeme, 1977), hence it is best adapted in
high rainfall region or irrigation facilities as dhi moisture content required for tuber
initiation and prolongation (Martin, 1988). Howeyeweet potato is cultivated in India
only as rain fed crop in most agro ecosystem aglil Wiaries according to region. Hence,
primary factor for improvement of this popular toberop yield is retaining greater

proportion of moisture by modifying soil environni¢kkanyake et al., 1988).



Organic matter is the primary source of small fagniculture (Hardwood, 1990), it
is also required for water recantation. Thus, tradal agriculture of tropics has relied on
organic amendment to maintain yield especially iy skasons that phenomenon has been
demonstrated in many studies (Wilson, 1983; Sareyaké&and Ratnayake, 1988) in rain fed

environment. In spite of, all the suggested climatiarameters like high moisture '{Comment[oul: Humidity for climate (air), but
- for material - moisture.

requirement for it's high yield, sweet potato rédisctuation in moisture content (solil
moisture) and temperature variability by less défee with normal yield. The objective of
this experiment therefore was to determine theabdity of yield of sweet potato with

reference to climate changing parameters.

2. MATERIALSAND METHODS

The interactions between impact of climate chamgkaher factors on root and tuber crop

””””””””””” methods but to introduction. You read carefully a

yields that determine national policies and ecomoissues. By this, indirect effects of - { comment [012]: Itis not belong to material anfr
d
climate change were examined. The methods useddedhe following; Computer aided celeteloeneallnformationiiomidisichapie s

modeling, Scenario analysis, Simulation gaming{i€lpatory assessment and qualitative

assessment based on existing experience and erti - { comment [013]: Where? )

Field experiment was carried out at specified negim experimental basis in a

small plot in agri-business management departn@mssa University of Agriculture and

Technology, Odisha to study the effect of water elehumidity) and varied - - comment [014]: 2 moisture? ]

sandy, well-drained soil. Strategy was to plaigssin raised beds with a center ridge 10- - '{Comment [015]: it is not belong to material anﬁ
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12 |inches higher than the surrounding area. Eagh whs planted at a depth of _ {
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approximately5-8 cn2-3 inches (with the leaves sticking above the groundyonth of

April. At an intra row distance 030-4522-18 inches and inter- row space of three feet
apart, so that the plants have adequate room ¢éadmut. After transplanting, it is needed
to water each slip immediately and do so every @a$s) interval until the plants have
been established. Typically it is not needed tigate the plants after they are established
unless the area in which tuber planted with limitadhfall. Weed early after plant

establishment and once to twice as this allowsvihes to produce large tubers.



When the plants get fairly large, they will suppresy new weeds that might

watering treatment which comprises of three \Maieel$ like (80%, 100% and 150%) of - {

field capacity and temperature like low tempera0e25 °C and high temperature 45-50
°C. Date of planting of vines that was conductedcbifege of agriculture student was
noted. The plot size was of 4x4 meters approximately. Gbahand physical properties
of soil were analyzed before cultivation. The pemera wilting point (PWP) and field
capacity (FC) of the trial soil was determined befplanting. Plant distances were .3
meter apart. A distance of 1.75 m was left betwien irrigation treatments_Total
amount of irrigation water was calculated by clasgan evaporation (which is the class
A pan evapometerlhe normal agremetaological data of class A pan evaporation was
obtained and expressed in mm/day. Drip irrigaticeswised for the cultivation season.
Total amount of drip irrigation water applied wadaulated with the aid of water flow-
meter for each treatment (EC of water irrigatioB @S/m). Irrigation treatments were
named as low, medium and high respectively. TheoEtDe irrigation ranged 0.7 to 0.9
ds/m. Sweet potato was harvested in last of Semein 3@ and total yield for each

treatment were calculated separately.

Analytical tools used

)
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Water use efficiency (WUE) was calculated acconying the following equation: <~ { Formatted: Right: 0.04"

. kg
Totaly|eld( j
wue(k9/ ] = %n )
m? ki
Totalappliedwater( %j

Variable temperature treatment was done in thréferdint ways like keeping plants in

normal growing season, others in low temperatueattnent like growing plant in
controlled condition in green house and othershigh temperature. All plots were same
in dimension i.e. 4x4 meter.

Table (1) Chemical and physical properties of Befbre cultivation.
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EC, m/moh |pH | Ca++, meq/l| Mg++ Meq/1| Na+, Meqg/l | K+ Meq/1| CI", Meq/ Comment [020]: » )
25 6.8 | 25 11 12.5 1.5 115
PhysicalProperties
Sand, % Clay, % Slit, %| Texture FC, % PWP, 9Bulk dbensity, Mgnt®
73.2 12.2 24.6 Sandy loam 20.34 7.45 1.957

Varietal coefficients
Simulations were carried out assuming successfoifmized resources in terms of

Indian varieties from the previous published stadihese were calibrated for each grid by

simulating the performance of low, medium and higimperature tolerant varieties grown
during very late, late, and timely sown periodspeesively. The best combination was

taken for the baseline and impact assessment.

3. RESULTSAND DISCUSSION

Agricultural production and marketing policies, whiis concerning about climate - - Formatted: Not Expanded by / Condensed by |

change have been found to affect food availabéitg food security. The implication is

that food demand and supply balance and price sréegond the early part of the®21 - | Formatted: Superscript ]

century will be low. Climatic conditions often im&et with socio-economic conditions to
determine food security. Climate variability tendshave the greatest impact on people
who are landless, poor, or isolated. Changes imsmmnomic conditions can lead to
dramatic changes in food security. Disadvantageaesms of trade, poor
infrastructure, and armed conflict also makemibre difficult for people to cope with
the effects of climatic extremes. For examplhijlevfood security would anyway have
been a problem during severe famine 1950s and 1i@6D0&lia, economic recession and
civil strife were major causes of the widespreadifes.

Effect of different irrigation levels on sweet pti yield was illustrated in
table (2). Regarding the effect of different irtiga treatments, it was found that 100%
irrigation yielded highest followed by 80% irrigati and the lowest yield was obtained
by 150% irrigation treatment.



Relevant to the effect of different irrigation &s on water use efficiency show that
higher level of irrigation led to decrease in waise efficiency for all irrigation treatment
and also same result for lower amount of irrigatidhe result in this study increases in

water level above 100% lead to decline in waterafieiency.

Table (2): Effects of different irrigation percage on water use efficiency as actual and
estimated sweet potato yield.

|

Water VinefFresh y¥ield (kkg/hHa) ‘
U—n‘ |Liter ’\NUE Actual Estimated Yield g}ghar{ Comment [022]: percentage in liter too? inste.
””””””””””””””””””””””””””””””” of liter is better use dif
80% 2505 5.42 18296 18324 -0 92$ {Comment [023]: units?
100% 3267 5.01 20211 20225 01.
150% | 3756 29 | 16798 | 16846 | ____ 20006 | e Sttt i, Corrant anformly n vl
Mean 3176 4.43 18435 18498 ~.03 1 text.
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T Value=-.169
RV alue= 132
The correlation coefficient was significant (&lue< 0. 0019)' this means same trend was

RN

experiments indicates that the SUBSTORweet potato crop model is validated to grow in
Odisha. It was noticed that the output datamfr’dUBSTOR —sweet potato crop
(predicted data) were in harmony with the obs@mdata in fresh vine yield.

In case of different temperature treatments, reshtiw that high temperature
treated vine yielded highest followed by low tengtere during growth period, lowest
yield was obtained by low temperature treatmeftahle (3).
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But in either varied temperature or varied wateatments declining yield was very
small i.e. not significantly different. Both prodic and productivity are declining in

adverse climatic condition but calculated very iovamount.

)

Table (3): Effects of different temperatures oruataind estimated sweet potato yield. - { comment [034]: (in kg/ha?)
Temperature Yield Actual Estimated Yield \chanqd ~ { comment [035]: unit
20-25°C 2023 22553 22783 B comment [036: 2 un
30-35°C 2556 23412 23457 -.045
45-50°C 2401 26999 27329 -.033
Mean 2316 24321 24553 -.031
Correlation coefficientt=0.98¢9 { comment [037]:
T value = -0.189
P value =0.154
The correlation coefficient was significant (P-vald.000); this means that trend was found- { comment [038]: notation?
in predicted and observed data. P test value wasigificant (p-value 0.154); this means - { Comment [039]: whar?

no noticed that the output data from SUBSTOR - $wetato crop (predicted data) were in
harmony with the observed data in fresh vine yieldase of varied temperature. Effect of
different irrigation levels on sweet potato waastrated in Table (3) regarding the effect of
different irrigation treatment; it was found tha®-35 °C temperature treatment yields
highest followed by 45-50 °C temperature. The ldweasld was obtained by 20-25 °C

temperature treatment. The result in this studyegdly agreed with increased and

decreased in temperature above 30-35 °C lead linedt yield.

4. CONCLUSION

It could be concluded that SUBSTOR model for swethto yield can be successfully
used in Odisha. Highest yield was found in cas808 moisture and in case of 30-35
temperature treatment. Though yield was reducedtdwaried temperature and moisture
treatment but negative impact of those parameterg wot significant. Hence it can be

concluded that climate change cannot adverselygtatie fresh yield of sweet potato vine.
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