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Abstract : This research studies the response of sugar cane toward the management of
minerals in the loose soil group: San Pa Thong soil set at Phai-keaw sub-district, Sawang arom
district at Uthaithani province. The project started on October 2013 to September 2015. The
experimental design was split-split plot with 3 replications. Main plots comprised 1) without
soil improvement and 2) with soil improvement by using 1,000 kg/rai of chicken manure, rice
husk compost. Subplots were sugarcane varieties i.e. Khon Kaen3 and LK92-11. Sub-subplots
were fertilizer application levels i.e. 0-6-18, 9-6-18, 18-6-18, and 27-6-18 kg N-P,05-K,O/rai. The
results showed that soil improvement by using chicken manure, rice husk compost increased
productivity of plant cane and the 1°' ratoon cane to 66.99% and 138%, respectively, in which
plant cane and the 1°' ratoon cane of Khon Kaen3 variety yielded average 11.12 t/rai, higher
than LK 92-11 and those of LK92-11 variety were 7.40 t/rai, of the 1°' ratoon cane vyield is no
different by yielded average 7.52 and 7.73 t/rai, respectively, Under without soil improvement
condition, Khon Kean3 variety had the highest yield at nitrogen level of 18 kg N/rai for plant
cane and 27 kg N/rai for the 1°' ratoon cane, whereas, LK92-11 variety had the highest yield at
nitrogen level of 18 kg N/rai for plant cane while the 1% ratoon cane without nitrogen fertilizer ,
it had the highest yield. When the chicken manure, rice husk compost was applied, Khon Kean3
variety had the highest yield at nitrogen level of 18 kg N/rai for plant cane and 27 kg N/rai for
the 1° ratoon cane, whereas LK92-11 variety had the highest yield at nitrogen level of 18 kg
N/rai for plant cane, while the while the 1°' ratoon cane without nitrogen fertilizer, it had the

highest yield. The nutrient uptake of sugar cane varieties found that under with soil



improvement condition Khon Kean3 and LK92-11 variety Can absorb the nutrients better than
without soil improvement. Khon Kaen3 varieties can be grown in nutrient uptake, better LK92-

11 variety.
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- mIgalddinzdvesdesiiuguoaing2-11 Tuanmitlivsuusadu wuddsununisalddainyd

a <

vosdosituiuaaing2-11 fuuiliunsiivisludosugn wazdesne dauluanmiifinisuiudseiud
\WuLAeaiY (Figure 20)

- NANDULNUNINLATHFND

- anwlsiuduugeiu nudn deeiurunniu3 Inandngsgauilolddelulnsaudng 18 Alandy
siols Tnelvinandmdfiaiu 8.39 dudels Weifeuiulaladelulasau shlvdnelfdudu 7,551 vindels

waglinanauunu 6,964 umsels auiulinslddelulasiau 18 Alansusels (U wisnuramuuiniian

9

dmiudesiiuguouunu3 agliAn VCR 12.86 duiiugueaing2-11 inaluviueadeifiuiuveunius
lnglvinandngegadloiinislddelulasiau 18 Alansusials Felvinandn 7.92 dusels Weiieuiunlild

Jolulnsiau ilvliseladiinau 4,599 vmdels waglinanauwnu 4,012 umsals vilinisldde

'
=

lulnsiau 18 Alansusiels Uwisnuawuunigadmiudesiiuueain92-11 taglian VCR 7.83

[
=

Weunsgesiugnud luanmldusuuseiu desiugveunnu3 Minanda nandaiudy selaiudy

wagA1 VCR gandn deeriugueainoz-11 Weldlulasiau 18 Alansusels Jwvhlvidesiudvouwnus Ju

[y

wugmihamuugniuannliviulsrusaslddelulasiau 18 Alansusiels unfian
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- anUuUgsRu wuin Sesviuduouunus Tnandngean 16.87 fusiels Wleldelulnsiau 18
Alansudels Inelsinandnifindu 7.94 fudels Weaifsudvliladelulnsiau vilvdneldidudu 7,146
uwisiels uarlvinanauunu 5,559 vindels dedulinislilelulasiou 18 Alanfudels WuAEHamuU
unflgndmiudesiugueuuius Taglia1 VCR 4.50 dauiudueaino2-11 Winaluviueadeniuiy
vouunu3 Inglvinananganidedinslidelulasiau 18 Alanfu N sels Felvinandn 12.39 dusiels 1l
Lﬂauﬁ’uﬁlﬂdﬂﬂlu‘lmnw Vilwilsneldfiudu 4,500 umseols wavlvnanauuwnu 2,913 umsols vinly
msltelulasiau 18 Alandu N sels iuisiawuaniigndmiudesiuiuean92-11 aglvie VCR

' £

2.84 Wowiguyaeaiugnudn Tuanmusuuanu desnuguounnu3 Tinandn nandsniniu s1ela

o [y

LAY wazAT VCR g9ndn degfiugueain92-11 eldlulasiau 18 Alansu N dels Fevilvigeeiug
! [ o a1 [ a 4 a [ ' ! =
Youwiu3 Wunusnuramulgnluanmlivsulsiuuagldlelulasiau 18 Alansu N sials unfign
(Table 4)
Wailguseninvaninuuussiuuagliusussfunudn anmlduiulsiudesiuguounnu3 T
A1 VCR gefign Jadudsnuiamuanniian uwiviniinnsansiuduraimsiziaunamuiimnlaiuiuly

1

FuagviliRudanmidoninsuaniu swmeomsfflufuiviinashaudosy fudumandndenlngldnus
youwiu3 luanmuuusaiu uagliolulasiau 18 Alanfu N sels Faduisiunamuinniian e
msUfulsshuagiliAuinnugauaysaifia dealinmndndoslinanangduluouan

9. dgUnan1MnaRILaTaLAUDIUE ;

n133an1ss1nemslunguiusiu yaaududines drvaliilied dineaineensual fanin

'
Y N = [

gyl eflanmAuduiunin wasliarugauauysaivesiush anunsoagUldcd

1. msuSuuaRumedenanyaliunau 8ns1 1,000 Alanusiels anunsaenszAunanindogugn
uazdesnsldilads 60.56 waz 135.90 Wesldusd muddu

2. fugrauwnu3 ddnsnmnmsiinandingesugnunnnitiugeeain92-11

3. deuUaniugueuwiu3 duszaniamnislilulasiauaawandnlafndtiugueaingz-11

4. manAndesiituguouuiu3 lufusugeiudutnes Toniagiesd lusluanmitliuiulss
Aunazaninuiuussiumederenyaliunay astadelulasiau 18 Alansu N sels dwsudesvan s
wlinandngean

s

5. 908@111501130A 519811115 TuanmySuusaulafndliusuUTAy wazdaeus

]

YOUWNY 3 @09alisInemsiaanndesiusuaaIn92-11
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Hunsigi, G.  2011. Potassium management strategies to realize high yield and quality of

sugarcane. Karnataka J. Agric. Sci.,24 (1) : (45-47)

Table 1 Characteristics of San Pa Tong soil series at Uthaithani Province before planting

sugarcane, 2013.

Soil depth pHY oM P K¥ Ca¥ Mg/ Fe¥ Mn¥ Cu¥ znY Texture
(cm) (%) - ——— = (meke) . >
0-20 6.32 0.84 10 3 69 3.5 38.8 18.8 0.20 0.50 Loamy sand
20-50 6.18 0.58 11 4 29 2.6 42.2 11.8 0.16 0.43 Sand

Y pH (soil: water 1:1), # Available P, * Exchangeable form by 1N NH4OAC, pH 7 extraction, ¥ Extractable form by

DPPA extraction

Table 2 Nutrient content in chicken manure, rice husk compost

Moisture PH(1.2) N P K Ca Mg
(%) <= —— . —. —_ (%) — e — — — . >
32.2 8.0 2.3 58 3.0 3.15 0.81

Table 3 Yield increases of plant cane and the 1 ratoon cane as affected by nitrogen fertilizer

application under different soil improvement levels

Varieties/ Plant cane 1°! ratoon cane
Fertilizer Without With Yield Without With Yield
soll improve soil Average' increase soll improve soil Average' increase
improve (%) improve (%)
Khon Kaen3
0-6-18 5.12 8.93 7.03 - 3.37 10.39 3.79 -
9-6-18 7.11 11.37 9.24 31.44 1.70 8.71 3.03 -20.05
18-6-18 13.51 16.87 15.19 116.07 6.93 13.10 5.92 56.20
27-6-18 10.56 15.48 13.02 85.21 7.39 8.52 5.39 42.22
LK92-11
0-6-18 2.81 7.39 5.10 - 4.22 11.34 10.86 -
9-6-18 4.24 9.16 6.70 31.37 4.36 11.53 10.12 -6.81
18-6-18 792 12.39 10.16 99.22 4.91 11.93 12.52 15.29
27-6-18 5.52 9.79 7.66 50.20 3.39 10.12 9.32 -14.18
Khon Kaen3 9.08 13.16 11.12 44.93* 4.85 10.18 7.52 109.9*

LK92-11 512 9.68 7.40 89.06% 4.22 11.23 7.73 166.1*
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0-6-18 3.97 8.16 6.05d -

9-6-18 5.68 10.27 795c¢ 31.47
18-6-18 10.72 14.63 1263 a 108.90
27-6-18 8.04 12.64 10.31 b 70.35

3.80
3.03
592
5.39

10.87
10.12
12.52
9.32

734 b -

6.58 b -10.35
9.22 a 25.61
736 b 0.27

Plant cane: CV (A) 35.56%, CV (B) 25.20%, CV ( C) 12.89% 8ausma : CV (A) 17.30% CV(B) 6.31% CV(C) 28.66%

Plant cane F-test: A =*, B =** C =** AxB = ns, AxC = ns, BxC = **, AxBxC = ns

1St ratoon cane F-test: A= *, B =ns, C = *, AxB = ns, AxC = ns, BxC = ns, AxBxC = ns

* . Significant at 5% level of probability, ** : Significant at 1% level of probability, ns: Not significant

! Means followed by the same letter within a column are not significantly different at 5% level of probability using DMRT

2 Yield increase as compared to the treatment without nitrogen application (0-6-18)

* Yield increase of the treatment with soil improvement as compared to the treatment without soil improvement

Table 4 Marginal rate of return of sugarcane production under different soil and nutrient

management
Fertilizer Toltal of Increase of Increase of Cost of Net
N-P,0s-K,0 yield yield income fertilizer return VCR
(kg/rai) (ton/rai) (ton/rai) (baht/rai) (baht/rai) (baht/rai)
without soil improvement, Khon Kaen3 variety

0-6-18 5.12 - - - . .
9-6-18 7.11 1.99 1,791 293 1,498 6.11
18-6-18 13.51 8.39 7,551 587 6,964 12.86
27-6-18 10.56 5.44 4,896 880 4,016 5.56




without soil improvement, LK92-11 variety

0-6-18 2.81 - - - - .
9-6-18 4.24 1.43 1,287 293 994 4.39
18-6-18 792 5.11 4,599 587 4,012 7.83
27-6-18 552 271 2,439 880 1,559 277

with soil improvement, Khon Kaen3 variety

0-6-18 8.93 - - - - -
9-6-18 11.37 244 2,196 1,293 903 1.70
18-6-18 16.87 7.94 7,146 1,587 5,559 4.50
27-6-18 15.48 6.55 5,895 1,880 4,015 3.13

with soil improvement, LK92-11 variety

0-6-18 7.39 - - - - -

9-6-18 9.16 177 1,593 1,293 300 1.23
18-6-18 12.39 5 4,500 1,587 2913 2.84
27-6-18 9.79 24 2,160 1,880 280 1.15

Table 5 Nutrients uptake of plant cane (6 month) grown on San Pa Tong loamy soil at

Uthaithani Province during 2014-2015 under different soil and fertilizer management

Without soil improve With soil improve
Varieties/
N P K N p K
Fertilizer P o
B g/hill =mmmmmmm e > < g/hill
Khon Kaen3
0-6-18 4.85 1.01 7.30 42.24 10.85 116.01
9-6-18 8.55 221 14.99 22.78 6.39 53.41
18-6-18 19.23 3.60 32.05 50.81 13.75 131.91
27-6-18 22.66 5.56 26.72 76.31 14.60 133,51
LK92-11

0-6-18 2.96 0.77 5.20 34.36 8.40 54.93




9-6-18 12.53 2.64 17.83 64.93 6.98 52.11
18-6-18 4.99 0.91 9.07 29.26 6.99 44.74
27-6-18 3.18 0.66 4.12 6.08 1.16 8.63
Khon Kaen3 13.82 3.10 20.27 48.04 11.40 108.71
LK92-11 591 1.25 9.05 33.66 5.88 40.10
0-6-18 3.90 0.89 6.25 38.30 9.62 85.47
9-6-18 10.54 243 16.41 43.85 6.68 52.76
18-6-18 12.11 2.26 20.56 40.03 10.37 88.33
27-6-18 12.92 3.11 15.42 41.20 7.88 71.07

15

Table 6 secondary nutrient elements and micronutrient elements of plant cane (6 month)

grown on San Pa Tong loamy soil at Uthaithani Province under different soil and

fertilizer management

Without soil improve

With soil improve

Varieties/
Fertilizer c Me “n c Me “n
P o/hill ______ > mg/g/hill DI g/hill _____ > meg/g/hill
Khon Kaen3
0-6-18 0.06 6.82 292 0.22 6.15 22.34
9-6-18 0.12 7.05 4.93 0.10 8.56 10.96
18-6-18 0.08 7.16 10.39 0.21 14.82 34.19
27-6-18 0.08 14.35 20.07 0.61 43,51 38.99
LK92-11
0-6-18 0.03 3.96 1.72 0.13 16.35 20.02
9-6-18 0.07 5.68 5.95 0.16 7.45 12.12
18-6-18 0.02 6.57 1.81 0.18 19.60 20.34
27-6-18 0.03 8.45 2.24 0.14 16.29 2.90
Khon Kaen3 0.08 8.85 9.58 0.28 18.26 26.62
LK92-11 0.03 6.16 293 0.15 14.93 13.85
0-6-18 0.04 5.39 2.32 0.17 11.25 21.18
9-6-18 0.09 6.36 5.44 0.13 8.01 11.54
18-6-18 0.05 6.86 6.10 0.19 17.21 27.26
27-6-18 0.05 11.40 11.15 0.38 29.90 20.94




Table 7 Nutrients uptake of plant cane and the 1% ratoon cane grown on San Pa Tong loamy soil at Uthaithani Province during 2014-2015

under different soil and fertilizer management

Without soil improve With soil improve
Varieties/
B plant cane (kg/rai) the 1°' ratoon cane (kg/rai) plant cane (kg/rai) the 1°' ratoon cane (kg/rai)
rertiizer N P K N P K N P K N P K
(kg/rai) (kg/rai) (kg/rai) (kg/rai)
Khon Kaen3
0-6-18 8.85 2.10 7.19 15.90 3.80 11.30 27.60 8.70 33.78 35.10 9.60 27.80
9-6-18 10.65 3.10 7.25 4.60 0.90 2.80 34.70 13.95 37.86 31.70 9.50 27.50
18-6-18 19.00 8.25 13.74 25.30 5.30 15.20 32.40 11.90 58.92 49.70 9.10 30.00
27-6-18 24.00 6.70 13.42 19.00 3.60 8.50 15.45 6.40 11.45 19.80 3.50 12.60
LK92-11
0-6-18 3.30 1.30 3.70 8.90 2.40 7.40 17.20 7.15 15.04 56.50 12.80 64.10
9-6-18 6.60 2.85 6.99 6.60 1.80 7.30 28.65 12.50 19.13 36.20 11.40 38.60
18-6-18 9.65 2.75 6.76 14.10 3.30 11.40 27.40 11.85 23.51 47.80 11.20 45.30
27-6-18 5.15 1.40 6.63 15.00 2.90 14.80 23.25 7.55 10.14 44.70 12.30 43.30
Khon Kaen3 15.60 5.00 10.40 16.20 3.40 8.40 27.50 10.20 35.50 34.10 7.90 24.10
LK92-11 6.20 2.10 6.00 11.20 2.60 5.70 24.10 9.80 17.00 46.30 11.90 53.40
0-6-18 6.08 1.70 5.45 10.25 3.1 9.35 22.40 7.93 24.41 45.80 11.20 45.95
9-6-18 8.63 2.98 7.12 5.60 1.35 5.05 31.68 13.23 28.50 33.95 10.45 33.05
18-6-18 14.33 5.50 10.25 19.70 4.30 13.30 29.90 11.88 41.22 48.75 10.15 37.65

27-6-18 14.58 4.05 10.03 17.00 3.25 11.65 19.35 6.98 10.80 32.25 7.90 27.95




Table 8 secondary nutrient elements and micronutrient elements of plant cane and the 1 ratoon cane grown on San Pa Tong loamy soil at

Uthaithani Province during 2014-2015 under different soil and fertilizer management

Without soil improve

With soil improve

Var|e.t.|es/ plant cane (kg/rai) the 1°' ratoon cane (kg/rai) plant cane (kg/rai) the 1°" ratoon cane (kg/rai)
rertiizer Ca Mg Zn Ca Mg Zn Ca Mg Zn Ca Mg Zn
(g/rai) (mg/rai) (g/rai) (mg/rai) (g/rai) (mg/rai) (g/rai) (mg/rai)
Khon Kaen3
0-6-18 2.21 0.94 19.41 7.62 1.75 31.56 10.68 4.45 56.30 16.26 3.20 96.44
9-6-18 3.35 1.10 20.06 2.24 0.38 11.44 5.15 3.32 121.54 15.93 4.12 125.11
18-6-18 9.63 2.68 112.93 13.37 2.02 61.99 5.52 4.94 50.29 14.54 4.85 89.76
27-6-18 11.45 3.57 20.50 10.62 1.28 54.09 5.18 3.75 45.85 6.90 1.48 28.45
LK92-11
0-6-18 0.75 0.64 12.04 5.02 0.91 36.94 3.61 2.10 48.97 24.10 5.93 169.07
9-6-18 1.71 1.10 40.15 4.43 0.60 23.85 6.90 3.91 82.82 17.90 3.86 337.06
18-6-18 2.35 0.98 23.79 5.70 1.18 52.14 4.66 4.12 149.17 23.34 4.44 160.18
27-6-18 2.05 0.64 14.62 6.07 0.98 29.76 5.70 2.84 52.60 23.89 6.83 230.19
Khon Kaen3 6.66 2.07 43.23 8.46 1.36 39.77 6.63 4.12 68.50 13.41 3.41 84.94
LK92-11 1.72 0.84 22.65 5.31 0.92 35.67 5.22 3.24 83.39 22.31 5.27 224.13
0-6-18 1.48 0.79 15.73 6.32 1.33 34.25 7.15 3.28 52.64 20.18 4.57 132.76
9-6-18 2.53 1.10 30.11 3.34 0.49 17.65 6.03 3.62 102.18 16.92 3.99 231.09



18-6-18
27-6-18

5.99
6.75

1.83
2.11

68.36
17.56

9.54
8.35

1.60
1.13

57.07
41.93

5.09
5.44

4.53
3.30

99.73
49.23

18.94
15.40

4.65
4.16

124.97
129.32
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Without soil improvement (Plant cane) (1) With soil improvement (Plant cane) @
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Figure 1 Nitrogen response of Plant cane, Khon Kaen3 and LK92-11 varieties on San Pa Tong

loamy soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Province during 2014-2015.

Without soil improvement (ratoon cane) (1) With soil improvement (ratoon cane) @
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OKK3 #LK92-11 Nitrogen fertilizer application (kg N/rai) OKK3 8LK92-11 Nitrogen fertilizer application (kg N/rai)

Figure 2 Nitrogen response of the 1%ratoon cane, Khon Kaen3 and LK92-11 varieties grown on
San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.
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Figure 3 Nitrogen uptake of the plant cane and 1°' ratoon cane grown on San Pa Tong loamy

soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Province during 2014-2015.

Nitrogen uptake of KK3 without soil improvement (1) Nitrogen uptake of KK3 with soil improvement 2
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Figure 4 Nitrogen uptake of the plant cane and 1! ratoon cane (KhonKaen3 variety) grown on
San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.

Nitrogen uptake of LK92-11 without soil improvement (1) Nitrogen uptake of LK92-11 with soil improvement (2)
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Figure 5 Nitrogen uptake of the plant cane and 1* ratoon cane (LK92-11 variety) grown on San
Pa Tong loamy sail, without soil improvement (1) and with soil improvement (2) at

Uthaithani Province during 2014-2015.
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Figure 6 Phosphorus uptake of the plant cane and 1% ratoon cane grown on San Pa Tong
loamy soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Province during 2014-2015.
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Figure 7 Phosphorus uptake of the plant cane and 1° ratoon cane (Khonkaen3 variety) grown
on San Pa Tong loamy soil, without soil improvement (1) and with soil improvement

(2) at Uthaithani Province during 2014-2015.
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Figure 8 Phosphorus uptake of the plant cane and 1 ratoon cane (LK92-11 variety) grown on

San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.
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Figure 9 Potassium uptake of the plant cane and 1°' ratoon cane grown on San Pa Tong loamy

soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Potassium uptake of KK3 without soil improvement (1) Potassium uptake of KK3 with soil improvement (2
16 70
)
U o * T 6o .
~ e ~
guy y=6.7935¢007 -
v 10 R2=0.7898 =
x = 0 ¥ =46.409¢ 205
o . 4 R?=0.2709
3 3 30
£ & y=7.0521e000 g0
3 _ =]
7. R?=0.0214 7
o ] - -0.025¢
g 4 g y=32674e
s, 9 10 R=0.5227 ’
0 0
0 9 18 7 0 9 18 27
#plantcane @ratooncane  Nitrogen ferfilizer application (kg P/rai) #plantcane  @ratooncane  Nitrogen fertilizer application (kg P/rai)

Province during 2014-2015.



23

Figure 10 Potassium uptake of the plant cane and 1% ratoon cane (Khonkaen3 variety) grown

on San Pa Tong loamy soil, without soil improvement (1) and with soil improvement

(2) at Uthaithani Province during 2014-2015.
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Figure 11 Potassium uptake of the plant cane and 1°' ratoon cane (LK92-11 variety) grown on

San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.
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Figure 12 Calcium uptake of the plant cane and 1°' ratoon cane grown on San Pa Tong loamy

soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Province during 2014-2015.
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Figure 13 Calcium uptake of the plant cane and 1 ratoon cane (Khonkaen3 variety) grown on

San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.
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Figure 14 Calcium uptake of the plant cane and 1° ratoon cane (LK92-11 variety) grown on San

Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2) at

Uthaithani Province during 2014-2015.
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Figure 15 Magnesium uptake of the plant cane and 1 ratoon cane grown on San Pa Tong

loamy
soil,
without

soil

improvement (1) and with soil improvement (2) at Uthaithani Province during 2014-

2015.

Figure 16 Magnesium uptake of the plant cane and 1* ratoon cane (Khonkaen3 variety) grown

on San Pa Tong loamy soil, without soil improvement (1) and with soil improvement

(2) at Uthaithani Province during 2014-2015.
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Figure 17 Magnesium uptake of the plant cane and 1% ratoon cane (LK92-11 variety) grown on

San Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2)

at Uthaithani Province during 2014-2015.
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Figure 18 Zinc uptake of the plant cane and 1°' ratoon cane grown on San Pa Tong loamy

soil, without soil improvement (1) and with soil improvement (2) at Uthaithani

Province during 2014-2015.
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Figure 19 Zinc uptake of the plant cane and 1°' ratoon cane (Khonkaen 3 variety) grown on San

Pa Tong loamy soil, without soil improvement (1) and with soil improvement (2) at

Uthaithani Province during 2014-2015.
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Figure 20 Zinc uptake of the plant cane and 1% ratoon cane (LK92-11 variety) grown on San Pa
Tong loamy soil, without soil improvement (1) and with soil improvement (2) at

Uthaithani Province during 2014-2015.



