Changing agro-climate: Tropical Tubers and Roots & a challenge for

Sustainable Livelihood in India

Abstract:

Climate change impact at the global level has becanmajor concern today. In the regional
context, climate change has contributed to unptablie or erratic rainfall pattern, drying up of
local springs and streams, species migration themiglevations, shift of seimg and harvesting
period of cropsemergence of invasive specieslamcidence of diseases/pests in crops. There is
a need to develop a comprehensive master plan tfategically planning conservation,
addressing poverty and food security in the wakeliofiate change impagtTropical root and

tuber crops contribute 6% of the average @all{Dmission herex®nsidered as third important

crop constitute cheap source of food and energticp&arly suitable for the poor section of
human population and capable enough to withstaotichand a biotic stressd3ecast this

sentence to make better meaniftis study has identified the primary challenfgsners for

ensuing adaptive capacity and sustainability ofetulsrop in changing agro-climatgot - { Formatted: Underline

understood Experiments were conducted with short seasonetyarof sweet potato in
fluctuating agro- climate like change in temperatwand humidity. Sweet potato was grown
with varying temperatureand humidity as treatmerg independentlyindividually in different
time-._Not understoodrhe result shows that in different agro-climatic parameter treatment
lead to no significant yield loss in sweet potato. wgowith science, changing agro-climatic
parameter application to tuber roots and cropstlaeeefore, the key to pursue our progress

towards sustainabilityThis Abstract was poorly written and not much dobié understood from

it. Brief information on Materials and Methods aRdsults should be stated clearly with figures

to guide the reader

Executive summary:



| Delete this section

Indian agriculture is facing challenges duestgeral factors such as increased competition for
land, water andabor from non-agricultural sectors and increasatighatice variability. The

latter



associated with global warmingill result in considerable seasonal/annual flutre infood
production. All agricultural commodities even todag sensitive to such variability. Droughts,
floods, tropicalcyclones, heavy precipitation events, hot extreamas heat waves are known to
negatively impact agriculturgdroduction and farmers’ livelihood. It has been projectsdthe
recent report othe IPCC (Year??)and a few otheglobal studiegSources??}hat unless we

adaptwhat is it to adaptthere is a probabilitgf 10-40% loss in crop production in India by

2080-2100lue to global warmingl—4), despite beneficial  aspects _of

increased C® A recent meta-analysis of GO

j - { Formatted: Subscript

- ‘{ Formatted: Subscript

enrichmentexperimentgSource??)n fields has shown that in the field environm&5@ ppm

negligible in maize and sorghy); but increase in temperature may alter thesetresul

Fhe Rroot and tuber cropgcassava, yam and cocoypare important sourseof energy ineur
daily diets and constitute a major part of the Irmdian staple diet. With an estimated per capita
consumption of 15.4 kg of cassava, 43.3 kg of ,yamd they account for 28% dhe per capita
food consumption; making them a major source ofifand government savings on revenue.
Root and tuber crops as parttbe agricultuale export s generatg about 1.5% of government
earnings and emplsyl0% of the population. Experimental reseaf8burce??has shown that
root crop yield response to climate change varyelyiddepending okhe species or cultivar, soil
properties, pest and pathogens. The need to afsesffects of climate change on root crop

demand, farm incomes, and price cannot be overesigath

This report is B scientific assessment of the consequencesanfl adaptation responses to

climate change. This report;



« Evaluaies evicence that observed changes in cimate have on sweet patato crop production,

« Identifies and discusses how adaptation optioag reducéessen_climate
changeadverse effects.

« Identifies and analyzed linkages with other atpetthe economygnd-deseribes

A positive correlation exist between temperature @ot crop yieldthatthisrelationshipgave a

correlation less than 40%.

Scenarios for rainfall amount in the various ecologal zones __ — { Formatted: Font: Bold
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This means that less amount of rainfall should Xgeeted in future. The number of rainy days
and total rainfall was found to be highly correthttor some ecological zones, years with
high number of rain days have higher total amodimaimfall. The current state and trends in root
crop production was assessed; yields were fourmk tpositively correlated to total rainfall with

a correlation factor R .Climate factors identifigzaid perceived to be stressors within the limits of

the study includes the following;

« Rain fall within the community was unreliableteigular and unpredictable. Duration of rain
has been medium duration and it is either too nflobding) or too little (drought) as phrased

by the community.

« Daily temperature was perceived as hot or higemthne sun shines too much, thus scorching

crops. They attributed this condition to indiscreie deforestation.

» Poor or degraded soils as a result of intensive lbad cultivation practices, erosion and

deforestation subsequently reduce yields.

» Prolonged drought increases the population ofegated grasshoppers which destroy sweet

potato.



« Evaluaies evicence that observed changes in cimate have on sweet patato crop production,
Above section may be deleted completely




Introduction:

The general consensus is that changes in temperatdr precipitation will result in changes in
land and water regimes that widbnsequentistbsequently affect agricultural productivity.
Although estimates suggest that global food pradaoctis likely to be robust, experts
predict tropical regions will seleeth-are reduction in agricultural yields and a rise in pdy
levels as livelihood opportunities for many engaged the agricultural sector become
increasingly susceptible to expected climate pmessuWhile contemporary policgialegue
hasdialogue—fecusedhas focuseden—mitigatingon mitigating emissions that induce climate
change, there has been relatively limited discusefgpolicies thataa address climate impacts.
First, climate variability is already a problem Iboin developed and developing countries.
Second, even moderate climate change provides adueetus to promoting local adaptation
options concurrently with the pursuit of global et on mitigation strategies. That is,
adaptation to climate changed variability (including extreme events) at the natil and local
levels is regarded as a pragmatic strategy to gifnien capacity toeducéessn the magnitude
of impacts that are already occurring, couhdrease gradually and may be irreversible

Sentence too long and have lost meani@gnsequently, several kelteres—avethemes have

emerged—frememerged fromthe current literature on adaptations to climatange. First,
given the range of current vulnerability and divtgrof expected impacts, there is no single
recommended formula for adaptation. Second, redpititysfor_adaptations will be in the hands
of private individuals as well as government. Thitte temporal dimension of policy responses
is likely to have a significant role in the effahess of facilitatingadaptation—t@daptation
climatdo climate change. Ore—setOne setof measues—willmeasures-decreasewill decrease
the short-term vulnerabilities of the agricultussctor through adaptations to weather effects

(Sources?)These measures will therefore address concertls ciimate variability. Another
6



Introduction:
set of strategies that reduce vulnerability to elien change will thus be necessary. This

second set of adaptation measures



include options such as improving water managermeattices, modernization by adopting and

utilizing new technologies, and changing crop tyaed location.

i - = ‘[Formatted: Font: 12 pt ]

Procedure:
Materials
and
Methods??

The interactions between impact of climate changeoot and tuber crop yields and factors that
determine final output such as national policied anonomic issues or the indirect effects of
climate change was examined. The methods useddmctbe following; Computer aided

modeling, Scenario analysis, Simulation gaming,ti€ipatory assessment and qualitative

assessment based on existing experience and sgperti

Field experiment was carried out at specifiedaeg@n experimental basis in small plot in Agri-

business management department of Oridsaiversity of Aagriculture andtedinrelogy—as

taken to study the effect of water level (humidity) and varied tengere on petate

yieldpotato yield(lpomoea batatas).Sweet potatoes grow best ireJa@ndy, well-drainedoil

center ridge 10-12 inchéprefer S| unitshigher than the surrounding area. Eachwshigsheuld

beplanted at a depth of approximately

2-3 inches (with the leaves sticking above the gddat an intra-row distance of 12 to 18 inches - | Formatted: Right: 0.05", Space Before: 0 pt |
and inter-row space of three feet apa#fithin-arow Hwas plarted sueessve sipsevery-12to
18-inehes; but keptrows-aboutthree feet-apart-so that the plants have adequate room to spread

out, After transplanting, it is needed to water eacph stimediately and do so every few days

8



(how many days make the fewjtil the plants have establisheébdemsehes. Typically, lit is

not neeakdret to irrigate the plants after they are establishieléssit-wastvein thean areahas

with limited rainfall. Weed early and oftethow often)as this allows the vines to produce large

tubers thatdo-nothave to-competefor-nutrients



When the plants get fairly large, they wslippresshadesut any new weeds that migkiy-and
emerge. About one month after transplarihd/leaning what ARasty,-with-respest-to-planting;

0, ; ~ H 0 «- — — 7| Formatted: Right: 0.05", Space Before: 3.6
150%) and temperature like low temperature 2852and high temperature 4550 Ddate of* {pt, Tab stops: 0.68", Left s Not at 3"
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planting—wasplanting —Apritwas —15April 152011 —fer2011 —changefor —inchange +_ [ Formatted: superscript
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humidityin humidity. Al—theAll - agrieuttural—pradicescultural —werepractices wereonducted

by college of agriculture studentPlot size was of 4 decimal approxima?yNot understood

Chemical and physical properties of soil were aredybefore cultivation. The permanent
wilting point (PWP) and field capacity (FC) of theal soil was determined beforgefore

what??) Plant distances were 30 cm aplet consistent with unit i.e., prefer to use Sit doi

your discussionsA distance of 1.75 m was left between two iriigattreatments .Total amount

of irrigation water was calculated by class A pguation (which is the Class A pan equation)

The normal agro metrological data of class A_eaaporation was obtained and expressed in
mm/day. Drip irrigation was usddr the cultivationseasen-Fhe Ttotal amount of drip irrigation

waters appliedwas calculated with the aid &f water flow-meter for each treatmdn{EC of

water irrigation0.8 dBS/m). Irrigation treatments were named as low, medium higth

respectivelyThe EC OF the irrigation ranged 0.7 to (2@/m??2 Sweet potato @rase harvested _ - { Formatted: Font color: Red

AT e M T Y = T

in last of September i.@@h and total vyield for each treatment wesdculated

estimated separately.

Water use efficiency (WUE) was calculated acconging the following equation:



WUE (kg/n?) = Total yield (kg/fed}total applied water (ffed) __ - { Formatted: superscript

o ‘[Formatted: Superscript

What does fed mean??




Variable temperature treatment was done threerdiffeways like keeping plants in normal
‘ growing seasonthes in low temperature treatment like growing plantontrolled condition in

green house and also followed for high temperatAteplots were same in dimension i.e.4

‘ decimal?? Not understood??

| Table (1) the Cehemical and physical properties of saihalyzed before

cultivation.
Chemical properties
| [EC pH Ca++ | Mg++ Na++279 K++2? cr-
m/moh meqg/l | Meg/1 Meqg/1l | Meq/1 Meq/1
2.5 6.8 25 11 12.5 15 11.5
PhysicalProperties
‘ Sand% Clay% | Slit% Texture FC% | PWP% Bulk Density
qu-3 e - = {Formatted: Superscript
73.2 12.2 24.6 Sandy 20.34| 7.45 1.957
loam

Unit for EC is wrong, Sodium and Potassium valsre@ not correct and soil separates present doudtithenticity of
the data presented in Table 1

Varietal coefficients:

‘ Simulations were carried out assumitgat successfully optimized resources in terms of
humidity and sowing time. Respective coefficients the crops were taken for the dominant

‘ Indian varieties fronthe previous published studigSource??)These were calibrated for each
grid by simulating the performance of low, mediumdahigh temperature tolerant varieties
grown during very late, late, and timely sown pésigespectively. The best combination was

taken for the baseline and impact assessment.
7



Re-write Materials and Methods to aptly presentiwires done, how, when and what data to be

obtained. Also data generated must be statistiealityzed




Results and

Discussion

ciseusgon:

Agricultural production and marketing policies haween found to affect food availability and
food security (Source??These concernsabeut of future productivity growth if
corred;correct mears that—smplethat simpleextrapolation of yield for impact assessment may
be overoptimistic. The implication is that confidenin predictions of food demand and supply
balance and price trends beyond the early parthef 21st century will be low. Climatic
conditions often interact with socio-economic caietis to undermine food security. Climate

variability tends to have the greatest impact coppewho are landless, poor, or isolat8d.far,

the above comments have no bearing with data gemefeom the studyChanges in socio-

economic conditions can lead to dramatic changefoaa security. Disadvantageous terms of
trade, poor infrastructure, and armed conflicckoalmake it more difficult for people to
cope with the effects of climatic extren{@ource??)For example, while food security would
anyway have been a problem during severe famine 1950s 1&&@s in India, economic

recession and civil strife were major causes ofwidespread faminéSource??How has this

played out in your derived data or what Table shgwg vield data??

Effect of different irrigation levels on sweet pmtayield was illustrated inT tablg2).
below.
Discuss the table and bring Table to follow firgntion.

.Regarding the effect of different irrigation tneens, —,it was found that 100% irrigation
yieldsed highest followed by 80% irrigationwhich-was-shown-from-data—Fand he lowest

yield was obtained by 150% irrigation treatment.

Relevant to the effect of different irrigation léve@n water use efficiency show that increasing

irrigation led to decrease in water use efficiefmyall irrigation treatmen{Table 2)which-was
8



foundoutindatahat ionedin table( 2)

The result in this studgeneralhy agreed-withshowthatincrease in water level above 100%de
to decline in water use efficiency.

What does this imply in terms of water economy emst of production of potato?




In case of different temperature treatments, rdsultcHin-theway showsthat high temperature

treated vine yielekd highest followed by low temperature during grovptiriod, lowest yield

wasobtained by low temperature treatmestgerdata-that-was-cited-in (Ttable(3).

But in every-casei-e: either varied temperature or varied water treatméeed declining yield

wais very smallnot significantly different??Fhat-is-the-wonder-in-case-of swed potato-Both

production and productivity are declining in adweciimatic condition but calculated very low in

amount.This picture has not been captured in your stidgat models have you used to show

decline in productivity

Table {2): Effect of different irrigation percentage on wause efficiencyas-wellas actual

and

estimated sweet potato yield.

Water Treetment Vine Fresh YieldKg/Ha)
WUE Actual Estimaied Yield Change
Kg/mlmewater | | %
80% 250¢ 5.42 1829¢ 1832« -0.02¢
100% | 3267 5.01 2021 2022t -.01
150% | 3756 2.9 16798 16846 -0.06
Mean 317¢ 4.4 1843t 1849¢ -.031
Correlation Coefficient = .9989
T Value= --.169
P Value= .132

<- — — 7| Formatted: Justified, Indent: Left: 0.15",
Right: 0.13", Space Before: 0 pt, Line
spacing: single
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The correlation coefficient was significant (P-w&l0.000); this means same trend was found in

predicted and observed data. P test value wasignificant (p —value .132); this means no



difference between ohserved and predicted value.Result of validation of the experiments

indicetes thai the SUBSTOR —sweet potatc crop mode is validatec to grow in odista. It was

noticed that the output data from SUBSTORveet potato crop (predicted data) were in

harmony with the observed data in fresh vine yield.

| Table(3): Effect of different temperatures on actual artitested sweet potato yield.

Fresh vine Yield(Kg/Ha)
Temperature Yield Actual Esimaed Yield
treatment Change
%
20-25C 202t 2255 2278: -.02
30-35C 2556 23412 23457 -.045
2556
45-50C 2401 26999 27329 -.033
Mean 231¢€ 24321 2455 -.031

Correlation coefficient t=

T value =

P value =

.989

-.189

154

’ The correlation coefficient was significant (P-wal0.00§-)this; this meanghatsame trend

was found in predicted and observed data. Pvidse was not significant (p —value .154);

’ this meanshat no



difference between observed and predicted value. Result of validation of the experiments
indicetes thal the SUBSTOR —sweet potatc crop mode is validatec to grow in odista. It was
noticed that the output data from SUBSTORweet potato crop (predicted data) were in
harmony with the observed data in fresh vine yieldcase of varied temperature. Effect of
different irrigation levels on sweet potato wasistrated inTtable {3 }-belew regarding the
effect of different irrigation treatmentlit was found that 30-35C temperature treatment yields

highest

followed by 45-50C temperature treatmenthich-was-shewnfrom-data. The lowest yield was -~ ~ | Formatted: Right: 0.05", Space Before: 1.45
pt, Line spacing: Multiple 1.95 li

obtained by 20-25C temperature treatmeriEhe Rresult in this studygererally agreed with
increased and decreased in temperature above 30-3&ad to decline in yieldDiscussion

should be repeated to bring out clearly effectedtiments and discuss them

Conclusion:

Overal—+esul—It could be concluded that SUBSTOR model for sweettpoyield canbe
successfully ugk in Oedisha. Highest vyieldvasis found in case of 80% moisture

treatment and in case of

temperature treatment is 30285 Though vyieldwais reduced due to varied temperagu,re/{Forr;rlatted: Right: 0.05", Line spacing:
Double

and

moisture treatment but negative impact of lese parameterg/iereasre not significantvery

neghigible .Hence it can be

Right: 0.05", Space Before: 0 pt, Line spacing:

<— - — 7| Formatted: Justified, Indent: Left: 0.07",
Double

concluded that impact of climate change on fresldydf vine cannot impact adversely
on what??



difference between observed and predicted value. Result of validation of the experiments

indicetes thal the SUBSTOR —sweet potatc crop mode is validatec to grow in odista. It was
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