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Abstract

This research aims to find out the efectivenessgithes and organic matter as an effort of potatoesdapt
with climatic changes. Research was conductedrimifey land in 4 different altitudes (1300, 15000Q71900)
meter above sea level. The experimental designSplisPlot design, applied in each location. Beihg main
field is mulch types (BPS and straw mulch) and ghk plot is organic matter (chicken manure and amt)p
applied using the dosages of 10 t/ha, 20 t/ha @nitha. Each treatment was repeated 3 times. @dits@n was
done starting from 35 days of age from plantatmhdrvest time in a-10-day interval. Variablestaf tneasured
growth include: the height of plants, the numbeleafs, the leaf area, plant dry weight, the nundéeubers per
plant and the weight of fresh tubers per hectarbs.result shows that the growth and productiopatétoes in
4 different sites show the same pattern. The highesvth and production was obtained in Tulungrgj800
meters above sea level). Treatment of Black Pl&tier (BPS) mulch and compost give the highestmh
and production in 4 locations.

Keywords: Climatic change, mulch, BPS

1. Introduction

Climatic change is a condition that people findhard to cope with in which its impact is greatijt fie
various life aspects. Agricultural field is the shausciptible to the impact of climatic changed,Y#.-B.

et al., 2010). In Indonesia, the impact of climatitanges on agricultural field has greatly been fel
especially when dealth with national food secumtye of which is potato, one of the food commosditie
that is one of carbohydrate source diversificatigational productivity of potatoes currently stdaches
16 ton/ha, while the potentially average productmnGranola varieties that farmers cultivate much
accounts for 40 ton/ha.

Most of potato land areas is dominantly locate®atu, situated in high land, a very strategic argat
has several functions such as protecting, productind hidrological functions. High land is highly
susceptible to erosion and critical land. High l&agd also an impact on the function of watershdtlias
water catching limit in raining season and to steader in dry season. This consequently determines
function due to its land biophysical conditicfiigem Munang and Mike Rivingto2009).

Mismanagement and misuse of processing and ugliend resources in mountainous areas can result in
damage or biophysical threat in the form of degrgdand fertility (Mdiller, et al ,2010; Yao, Y.-®t al.,
2010). Therefore, in order to give abundantly bieief economic and environmental benefits to
community, mountainous areas need the optimal n@anegt using technological aspect so that its
intensity and erossion frequency as well as deggadiountainous areas can be greatly reduced as the
implementation of Good Agricultural Practices (Qf,et al, 2011; Raviv, M., et al, 2004). In reatito

that condition, the optimal growing environmentahmagement for potato plantation needs to be done,
allowing its productivity to go synergically witksipotency.

Related to the previous illustration in an effartadapt with climatic change and to increase lagalth,
research was conducted which aims to find out fleeteseness the use of mulches and the organitemat
on potato production in every class of land suiitgbi

2. Research Method
Research was conducted in Bumiaji district in Betwn, East Java in 4 attitude areas which made3g®,1
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1500,1700 and 1800 meters above sea level. Expetrivees done from February to June 2012.

PETA ADMINISTRAS| KOTA BATU

! From Pos: 668537.317, 9136417.184To Pos: 670859.000, 9142528.000
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Figure 1. Research Sites in 4 Different Altitudes
2.1. Materials

Materials used in this research were potato withnGla variety, fertilizer, compost, BPS mulch, straulch,
UREA (45%), SP36 (36%,Ps) and KCI (56% KO), insecticide, fungicide, APSA-800 WSC, Curac&00
EC.

2.2.Research Method

It was conducted in farming land in 4 differentitlades. Research conducted in each location usét Fgt
Design. The environmental design used was randahteenplete block design, each treatment was regpéate
times. Treatment for each location is depictedddiewis: Being the main field is 3 levels of mulch@d0 =
mulchless; M1 = straw mulch; M2 = black plastiocveil (BPS) mulch. Being a sub-field is a combinatadn
types and dosages. Organic matter: O1D1 = chickanune fertilizer 10 ton/ha, O1D2 = chicken manure
fertilizer 20 ton/ha, O1D3 = chicken manure fershi 30 ton/ha, O2 D1 = vegetable waste composbia,

02 D2 = vegetable waste compost 20 ton/ha, O2 D&getable waste compost 30 ton/ha. Combination of
treatment amounted 18, each of which was repeat&de3, resulting in the number of trial units 5aits.

Observation was done to sample plants starting tfterage of 35 days after cultivation to harvesiethaving
al0-day-interval. The observed growth variablespdaiat height, number of leaf, leaf area, dry weigfplants,
tuber number per plant, fresh tuber weight perdrectDescriptive statistics and Manova model (maitate
analysis of variance) was used to analyze datdsérvation result.

3. Result and Discussion
3.1. Soil Temperature

Soil temparature in the researched site had beasuned for 92 days of observatory time. It was mnessin
each location site in both morning and day lightrhiime. The following is soil temperature’s detiop in each
research location as well as its observatory time:
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Figure 2. Soil Temperature in Various Treatment$ Different Locations

Soil temperature’s analysis result illustrated viitixplot diagram in figure 2. above depicts that tise of straw
mulch results in a relatively lower soil temperattinan the other type of mulches, either in thermmgy or day
light time. The highest soil temperature was shawtme use of BPS mulches, either in morning or titag.

To test soil temperature difference in each locaind type of mulches, test using ANOVA was perfedm
Result of various analysis toward soil temperatodicated the real impact on all treatments of muigpes in

various locations and different observatory timeeisfrom measurement time, there was a signifiddierence

of soil temperature between morning and day time.aAresult, from this test it can be concluded Huk

temperature difference occurs due to location fachmlch type and observatory time

Table 1. Average Soil Temperature in 4 Locations

Location Soil temperature’C)
Watu Tumpuk 16.56 a
Cangar 1734 b
Jurangkuali 1958 ¢
Tulungrejo 19.82 d

Note: The mean value accompanied with the santer vhich shows not significantly different based o
LSD test (. = 0,05)

The value of the average soil temperature in 4tiogs, tested with LSD. From 5% LSD test resuktdan be
explained that there was a significant soil tempeeain each research location. Watu Tumpuk areatha
lowest soil temperature while Tulungrejo area hashighest soil temperature.

Table 2. The Average Soil Temperature in Variousd Treatments

Mulch Soil temperature’C)
Straw 1792 a
Muschless 1822 b
BPS 18.84 ¢

Note: Mean value accompanied with the same lesieosvs not significantly different based on LSDt tes
result ¢ = 0,05)
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Based on LSD test result, it can then be explathatithere was a significant difference of soil pemature in
each mulsh type. Straw mulch has the lowest saiptzature while BPS mulch has the highest soil tzatpre.

3.2.Solar Radiation

The observed solar radiation is the radiation cgnom the soil surface and the reflected radiatignsobil
surface. Solar Radiation was measured in the mgrm day time. The following is the descriptiorradiation
on plants:

Incoming Radiation (W/m?) Reflected Radiation (W/m?)

6 b

5 5

4 4

3 3

2 2

| | .

0 0

Morning ~ Daylight ~ Moming  Daylight ~ Morning  Day Light Morning  Daylight ~ Moming  Daylight ~ Morning  Day Light

Straw BPS Mulchless Straw BPS Mulchless

Figure 3 The Accepted and Reflected RadiationdilySurface in Mulch Treatment

Based on the given graph, there was a differendhenincoming radiation in various mulches as veslithe
observatory time. In BPS mulch, the measured radiatf morning time and day time had the highesrage
while the lowest one was shown by treatment withoulch during morning time. In the graph of measgithe
reflected radiation, it can then be explained thataverage of the highest reflected radiation stewsvn in BPS
mulch treatment, especially in day light time whie average of the lowest reflected radiatioreigicted in the
treatment without mulches in morning time.

Table 3. The Average Incoming Radiation in VaridMudches in Both Morning and Day Light Time

Incoming radiation (W/rf)

Treatment
Morning Day light
Mulchless 2.57a 2.85&b
Straw 3.50%c 2.77&b
BPS 4.052 4.984
Note: Mean value accompanied with the same leftews significantly not different based on LSD test
=0,05)

To test different radiation to each type of mulchstatistical examination using analysis of vareamas used.
Test result of incoming radiation shows that thees a noticable effect of radiation on various rhak which
were measured in different time. Furthermore, theamvalue of test indicates that there was a Sogmif

difference as shown in Table 3. The average lowestming radiation of treatment without mulch ocum

morning time but not different significantly in aw mulch in day light time. The average incomindiation

which is the highest was shown by BPS mulch intdag..

The result of various analysis on reflected radiashows that there is a noticable interaction betwmulch
types during the experiment and observatory tinm@nTthe mean test result of reflected radiationgikiSD test
is depicted in Table 4.
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Table 4. Mean of Reflected Radiation in Various thas in Both Morning and Day Light Time.
Reflected radiation

Treatment - X
Morning Day light
Mulchless 1.753 2.74D
Straw 2.73% 4.026c
BPS 3.424c 5.08al
Note: Mean value accompanied with the same I¢tig@r shows significantly not different based on LSD
Test @ = 0,05)

From the Table of 5% LSD test, the average of tiveekt reflected radiation of mulchless treatmermuog in
the morning time. The average highest reflecteéhtimah is shown by BPS mulch in day light time.

3.3. Potato growth

The measured growth included plant height, leaf lmemnleaf width and dry weight of plants. Measurpignt
growth was done in 35 hst, 45 hst, 55 hst and 65MMNOVA was used to test mulching use effect,ammig
matter, and dosage on potato growth was used asalgdoof plant growth was done in a multivariatengisi
MANOVA. The following is MANOVA test result in eactesearch site :

Table 5. p-value of Potato Growth in The Treatmadritiulch Types, Organic Matter and its Interaction

Treatment - Locat.ion
Tulungrejo Jurang Kuali Cangar Watutumpuk
Mulch (M) 0,001 0,027 0,020 0,006
Organic matter (O) 0,000 0,000 0,000 0,000
M*O 0,005 0,265 0,032 0,498
Note: P-value was calculated based on F tessttatiwhich is a conversion of Wilk’s Lambda of
MANOVA model

Test result of MANOVA can be illustrated that mulgbe gives a significant impact on potato growthivated
in all locations. The use of mulches gives a sigaift impact on potato growth cultivated in all easched
locations. This can be noted from p-value less than 0,05. To know the further effect of mulch us& T
Hotteling was used. The following is the test res@iimulch use effect on potato growth in eachication sites

Table 6. P-value Rate of Comparation Test of Meaotd of Growth Variables on Mulch Treatment

Treatment - chation
Tulungrejo Jurang Kuali Cangar Watutumpuk
Mulchless vs Straw 0,000 0,011 0,025 0,000
Mulchless vs BPS 0,002 0,000 0,000 0,000
Straw vs BPS 0,004 0,000 0,000 0,000
Note: P-value was calculated based on F tessstatiwhich is a conversion of T2 Hotteling of MANA
model

Multiple comparison between treatments in a multata analysis, using T2 Hotteling test shows tatchless
gives a significant effect of Straw and BPS mulchpotato growth. Straw mulch then also gives aiagmt
impact on BPS. It can then be concluded that differmulch has an influence on potato growth during
observation. Then, factor of organic matter usedgoghge (OD) in 4 research sites, p-value wasmddaivhich

is less thana = 0,05. This indicates that there is a significaffiect of organic matter use and dosage on potato
growth in all locations. The following is the tesft organic matter use effect and the further dosssieg T2
Hotteling test.
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Table 7. P-value Rate of Comparative Test Of Meaatdf of Growth Variables of Organic Matter Treatine

Treatment - chat|on
Tulungrejo Jurang Kuali Cangar Watutumpuk
O1D1 vs O1D2 0,008 0,045 0,002 0,096
O1D1vs O1D3 0,000 0,001 0,000 0,001
O1D1vs O2D1 0,022 0,045 0,000 0,053
O1D1 vs O2D2 0,004 0,000 0,001 0,004
O1D1 vs O2D3 0,000 0,000 0,059 0,000
0O1D2 vs O1D3 0,025 0,027 0,000 0,043
0O1D2 vs O2D1 0,005 0,145 0,013 0,487
01D2 vs 02D2 0,622 0,040 0,066 0,111
0O1D2 vs 02D3 0,000 0,000 0,000 0,029
0O1D3 vs 02D1 0,000 0,316 0,025 0,011
0O1D3 vs 02D2 0,038 0,116 0,002 0,016
0O1D3 vs 02D3 0,001 0,000 0,000 0,093
02D1 vs 02D2 0,001 0,042 0,375 0,295
02D1 vs O2D3 0,000 0,000 0,000 0,011
02D2 vs O2D3 0,000 0,000 0,000 0,009
Note: P-value was calculated based on F tessstatiwhich is a conversion of T2 Hotteling in MANA
model

From the test result above, it is clear that alnadistnultiple comparison produces significant diffeces in all
research sites that indicates that organic matitkr warious dosages give significant effects orapmgrowth in
all sites.
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Figure 4. Potato Height in Various Mulch Uses iAlitudes
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Figure 6. Leaf Area of Potatoes in Various Mulchre4 Altitudes

3.4.Potatoes Harvest

organic matter and dosage on potato harvest weatyzed in a multivariate way using MANOVA. The

The measured potato harvest includes harvest résultha) and number of tubers. Test of mulch ufece
following is the test result in each sites:
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Table 8. p-value Rate of Respond of Potato Hamesulto on The Treatment of Mulch Types, Orgdiatter
and its Interaction

Location
Treatment Tulungrejo Jurang Kuali Cangar Watutumpuk
Mulch (M) 0,024 0,018 0,006 0,006
Organic matter (O) 0,000 0,001 0,027 0,002
M*O 0,001 0,003 0,792 0,157
Note: P-value is calsulated based on F test statiwhich is a conversion of Wilk's Lambda in MANA

model

The test result which used MANOVA depicts that rhulses give a significant impact on harvest of joetsin
all locations (p-value less than= 0,05). It can then be concluded that the usmuwithes give a significant
effect on potato yields. To know the the differemilch types, test of T2 Hotteling was used whiklépicted
below:

Table 9. P-value Rate of Comparative Test of YRdduction Mean Vectors in Mulch Treatment

Treatment - chation
Tulungrejo Jurang Kuali Cangar Watutumpuk
Mulchless vs Straw 0,000 0,000 0,000 0,000
Mulchless vs BPS 0,000 0,000 0,000 0,000
Straw vs BPS 0,000 0,000 0,000 0,000
Note: P-value is calculated based on F test 8tatishich is a conversion of T2 Hotteling in MAN@V
model

Test of multiple comparison in a multivariate arsgdyusing T2 Hotteling test indicates that mulaatment
(Straw and BPS) shows a significant impact compaoelliulchless on harvest production. Straw muldso a
shows a significant impact on BPS mulch. It camthe concluded that the use of mulches gives arbygtild
than that without mulch. Then the added organidenatf several dosages (OD) also shows a significapact
on potato yields in all locations (p-value lesgitha= 0,05) in all locations.

Table 10. P-value of Comparative Test of Yielddtion Mean-Value Vectors in The Treatment of @iga

Matter
Treatment - L_ocat|0n
Tulungrejo Jurang Kuali Cangar Watutumpuk
01D1 vs O1D2 0,004 0,133 0,158 0,392
01D1 vs O1D3 0,000 0,010 0,025 0,135
01D1 vs O2D1 0,003 0,292 0,228 0,557
01D1 vs 02D2 0,000 0,574 0,077 0,010
01D1 vs O2D3 0,000 0,004 0,121 0,038
01D2 vs O1D3 0,010 0,018 0,078 0,042
01D2 vs O2D1 0,721 0,035 0,035 0,275
01D2 vs 02D2 0,005 0,024 0,042 0,011
01D2 vs 02D3 0,003 0,000 0,039 0,029
01D3 vs O2D1 0,005 0,009 0,065 0,707
01D3 vs 02D2 0,488 0,001 0,050 0,013
01D3 vs 02D3 0,004 0,000 0,129 0,049
02D1 vs 02D2 0,008 0,416 0,469 0,024
02D1 vs 02D3 0,001 0,033 0,915 0,086
02D2 vs 02D3 0,006 0,031 0,465 0,359
Note: P-value was calculated based on statisticE test which is a conversion of T2 Hotteling in
MANOVA model

The result of multiple comparison shows that organatter use with several dosages show a signtfiogmact
on Tulungrejo and Jurangkuali areas. This can ba fiem the test result of multiple comparison vehaimost
all treatment combinations shows significant défeces.
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Figure 8. Potato Yield (ton/ha) in Various Mulchddsn 4 Altitudes

4. Conclusion

Growth and production of potatoes in 4 differet¢sishow the same pattern. The highest growth sottliption
was obtained in Tulungrej@&lack Plastic Silver mulch and compost give thehkig} growth and production in 4
locations.
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