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Surface Water use Patterns of Farm Pond for Sugarcane Production:

Case Study of large-scale Sugar Cane Plantation in Surin Province.
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Abstract

The study of irrigated water management for sugarcane in a farm pond consisted of three main phases. The
first phase was to estimate a requirement of irrigated water for sugarcane. The second phase was to estimate the
volume of surface water in the farm pond by applying water balance principle of the farm pond. The third step was
to simulate the combination of different planting patterns and variability of rainfall. The variability of rainfall was
classified into three patterns: dry years, normal years, and wet years. Planting patterns represented patterns of
surface water were classified into 6 cases: planting sugarcane in October, ratooning sugarcane in December, January,
February, March, and April. This related to a timeline of sugar factories to press sugarcanes. Total cases of
simulations were 18 cases. Calculated results of irrigated water requirement for sugarcane through 10 months of
growing period were used. To plant sugarcane in October, irrigated water requirement was at the highest when
compared to the other cases. The amount of irrigated water for dry years, normal years, and wet years were 725,
714, and 688 mm/Rai and adequated for planting areas 35, 40 and 65 Rai, respectively. To ratoon sugarcane in
March, irrigated water requirement was at the lowest, irrigated water for dry years, normal years, and wet years are

199, 179 and 158 mm/Rai and adequated for planting area 175, 285 and 350 Rai, respectively. These results could
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be used as guidelines for irrigated water management for sugarcane, which considering all possible conditions of

planting patterns and rainfall variability.

Keywords: water balance, surface water, irrigated water, sugarcane water requirement, rainfall variability

1. Ui

Ao W

ddveauseinalnedu

o

v
o o

Sogaunldlunisadntinna Jagtuihmialududdseani

q

v I A a
9ULUUNYLATYFND

v
= ' °

UNNTFAIDBDAUIRTIANAS

ddvosinelaelud w.e. 2561

]

NAnS 9 TuUSuial 8.30 a1udu yaA1nIn

U

vnsel [1] n1sugndesdaduniaden

0.88 Wauay

a0

rauladmsu
INEATNTIZNIN Tud1Uznal 998 wazd1l laslaniy
inwasnslunangfusenideaniedaiiiuiiugndes wnnds
5.3 41uls Usunadeetonun 588 §1usu ludniswan
2561/2562 [2] uitlymmidndmiunisugndesluiiuiinie
nyfuoonidouniefeluifiuvasififismedmiunisugn
S8 msvmhvaUszmuiiiisaneusnanavdwalsesdl
nanAnsudrdwhlivefidudnsienuarnislinevesdes
anasdnAae [3]

v

I3

ANSIAMILUAIUT ANLAUEILAZUSUISIANITUINS

a8l
Y

¥

dwiunisugndesiuludsdfydmiunisugndeslu
funaranzJueendeanile wanileeyilul 2 unasde
wralnAaAY wazwuasilanu taglunisAneiannia
\ ? a a da v 2 v 2 |
wglugiuvaaihiifuninisdnniuliluaseinudnluls
$98109 N15USMTIANITaTERUENFRIUSUIsTAnIsAYlY
KUUBUURITTIUURLALANABINSIEUN Tawn nswUsHu
YaeUSIay Usunanhiilvaasasy Ysunaiflddiienns
vausenu vudu dedulunisdanisaseiivinnaed
UszaAnSanuazUsyansua Jasndudesendumaiia 3o
aa a & B3 v a a v 1 a
FBnrsnagaanisal armthandeyaiineidesnslueda
wazdlagtu ieusenaunisindula [5)
msthsyuudwen (Drip Imigation) Wumalulad
v 8 A oo | e 2 ¥ o o
ASINAINNRUINAUTENA ATIuvnLRLaednsy
nsugniiwiieunnyila vannsvesnisidumen Aelu
AnuuuAfuluzUresnnedaudlisnigasyiuln oy
aelunsievesmnurutulaesnviausuludulvegly
3EAUAINNTUTAaUTENIY (Field Capacity) naoniian
ansninldssendldlunisiiinuniienatesin el

a

ansadsendainldedned 3aduiitenilunazesd
unumnniulusuenlasanslugaunsaiidesseay
futlymmsuaueauiwazussaulunsli @]
nMsAnwves [5] nsldivauseniusyuuin
neakarsTuUIesgiudesiuignes3 luyaiumuniuay

b}

Janingnssays lugauandesl 2547/48 uay 2548/49

20

wudmandndosmaannslitiilussuusesguarssuu
venawiniy 17.45 fu/ls Fnsmeaeiilseslasuin
V3w 1.25 11 1 1w wag 0.75 wihwesnnudeanisi
v01808 linandniimindliuandrefunicadsiede
18.69 18.75 uaz 17.65 fu/lsmuddu Tnesieanunis
nanosilinandngend mslhseslasthdumusssumi
Felvinananiadomaniiios 14.70 du/ls wandliidiulgsn
Usinahiflifiusinasensiurandnegradudaluieany
3 Anfudesas 20.1 27.6 way 27.1 muddu e
\Weufunanandoefionfotdunusssuwd nan1sane
w09 [4] Buduinslmilunisgndes 3 35Re (1) Tnnu
509 (2) Whimeauuiu waz (3) Wi vealdau Tnanan
ovgenimslallvihwaussmunieliinusuiinn
msanwanudululgvesnisidunaniléiu Ju

v
o

Wrvausgnudmiunisdgn dudrvznds wazd1ilna
dnsuiudinsineassuadn ludmiauassiwiun Tae
msiisuiisuanudesnsidivesiiviuamuannsanis
Thwesvothuina namsanwmuin fanuduldléfiey
wlgyfuauwsiuredu lunsaldiidosndoluds
aansasudunisinzdgnaely lasdesuiunavieidou
LAaNIzUgN Ll,asamﬁyuﬁﬂauﬂ T gaufuusunanud
YovawAusinanhldfuiiroudnnsd (6]

AsAnwd Wunsyseifiugluuy Aslddaany
MnaTEIN ﬁm%’umiﬂqﬂé’aaﬁﬁﬂﬂiﬁgﬂLLUU@'N 9 A3
ERIEIIU NG WAZM13191aIN5UgN oY LR
Ugnlvi (planting sugarcane) Wagdoena (ratooning
sugarcane) FatfuAruAudeIn1sroUITY Yiana

a s

v ° Y a o & A v Sy o
Eji“m/li ‘VW]ENﬂqﬁu']bL‘UsLEU‘UTVH5§]ﬂﬂ75WuWﬂQﬂ@@UWWaQM

AMsaUsynu lweg1aningay

2. fUN15FUAATEI
nsUszgndldaunisaunavesiusznoudieass
drufle aunsaunavesut LavaunIsauRaveIATELU
11 Feunndsfuiidnuaurresuiuinsaiugu (control
volume) U3unsmuauvesguivesassinfiuuaainidu
Futhniluunudigivssivna Usunseuauvesassifiuii
fnunngUiasTnvesasyiiuih
ninn1saugaunlusiaiivgn (Reservoir water

o w o

balance approach) tJunguijiugiu fd1dydmiu



NIATInermansuazmalulad unnInenduguasysntl UN 22 atun 2 iweunguniau-denau 2563

Uspgndllunudunsnausuias uimstanisquiineg
asplliisyansnm nénnsaunavesthuesaszinie
AnarnssErinamesnasuvesUTinuhilnadiassh
and (Net inflow) fumounasiuvesUsinmiluasen
mnaizﬂquw% (Net outflow) wihfunsidsundas3unm

<

dfudnluassin (Pond storage change, AS) AS

wiriiu Net inflow - Net outflow
Tunsdusuinsarvau 1Huaszii Tnodl inflow

Uszneude Usinaruiinnasgassilnenss (P ) uagii

Inadaszunaniifianu wasvisetnldinu (Q,,) Outflow
Usznauale nsseiveaniiunvesassin (B ) nsduves
Pranasyin (F ) drduasydllafniviusnunisssuiein
au (Qyer ) Ustnauhwauszmu (Q,,,) [7]

AS = (P +Qin)_ E-F _Qover _Qirr (1)

Tunsdlusumsmuny WWuguin Tdauns Rational
method Waguiwuduliinanilvaseninfu [8]

Qin =CiA (2)
s Q,, Aeusualnassnffufiiuliaszin Cfe
Fuuszansnasluasan (Runoff coefficient) 1 AaUSuia
dufinntugui A Aefiuiiguivesasziiuii

3. NUNANE

Y
&

e g & 4 v Ao
‘W‘u‘ﬂﬂmﬁﬂL‘tJu‘W‘u‘W‘UQﬂE]aEJIiN’lWUENUiHVl‘LJWHa

©

a o '

wun Asegusns suatae snetien Swingsuns

v

q
fifufiugndossautavunuszanm 1,300 13 (2.08 n137s
Alawns) neunanswesiuiduildudutini ATEAUGIER
220 w3 (3n.) wisweuianduirdesutseant@iiu 5 qu
theosmusmuvisassiiiu (A1 §a A5) uanalugy (Figure
1)

msdnwilldidenguirdes Ag dedinsyaassiiviy
Tvai (leiousiunm 2562 (Figure 2) finnuglumsiniiu
thld 31,800 m? filuilquidr 0.878 sr1sATatuns oglu
fufidne fihfnAuainguirgesnsusnituiidinudn
1.815 asuilatuns (Figure 3) deyagienia Joyans

.

sewe 1annil 432201-a3uns 2.q5uns
2494-2561

fdeya U w.a.

21

4. 33n13AnEn

AsdneUszneudae 3 Junsundn tiud n1s
Uszanaaudosnisihvesdes nsussnaiiianuein
aspideisiniuasnissieummmaniidedosiinnglih
Mnaszihnsalng 4

4.1 nMsUszanaaadoinsinvaUssniuees

e
©
<]

LSUANNNITATUINUIUTUIUNITAIYTELNYITIVDY
iy Auulsann 9]

ET, =k, k. -ET, ©)

oy ET. faU3uiunisaigsyineaeuesiiy (Actual

evapotranspiration) (liadiuns/iu) ET, fenisaiseine
draesirmudnenn viedsunanisidivesiivdneds
(Reference crop evaporation) Ky Aenduszavsvasiu
(Soil coefficient) (0 < kg <1.0) K, #o dudszansnis

oty (Crop coefficient) (0.2 < k. <1.3) [9]

Research area

&

N

N
N,

1

\
N
-

i

100 200 300 400 m AR

Figure 1 Targeted pond and its catchment area
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Figure 2 Study Pond
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Table 1 Crop coefficient ( kc ) for sugarcane [3]

Month Kc

0.65
0.86
1.13
1.35
1.56
1.29
1.20
0.93
0.63
0.52
1.01

—

O 00 N O U AWN
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Table 2 Reference crop evapotranspiration ( ETP) by

Penman-Monteith method At Surin Agricultural
Weather Station [10]

Month ET, (mm/day)
January 35
February 4.0
March 4.4
April 4.6
May 4.0
June 4.0
July 3.5
August 35
September 3.6
October 3.6
November 3.7
December 3.4
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ViiRthuesassi
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g SN o 8 .
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Figure 3 The relationship between Runoff coefficient

and mean Annual rainfall of Mun River Basin [11]
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Table 3 Irrigated water estimation for October grown sugarcane in the dry years (ETC = kc . ETp) .

Data Oct Nov Dec Jan Feb Mar Apr May Jun Jul Sum
ETP (mm) 3.60 3.70 3.40 3.50 4.00 4.40 4.60 4.00 4.00 3.50 -

kC 0.65 0.86 1.13 1.35 1.56 1.29 1.20 0.93 0.63 0.52 -
ETC (mm/day) 2.34 3.18 3.84 473 6.24 5.68 5.52 372 2.52 1.82 -
ET. (mm/month) 702 955 1153 1418 1872 1703 1656 1116 756 546 1187.6
Rainfall (mm/month) 91.0 20.3 1.0 5.4 8.1 273 88.9 144.6 1736 164.6 724.8
Irrigated water (mm/month) 0.0 75.2 114.3 136.3 179.1 1430  76.7 0.0 0.0 0.0 724.5
Irrigated water 0.0 120.2 1828 2182 2865 2288 1227 0.0 0.0 0.0 1159.2

(m”./Rai/month)
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Grown sugarcane in the dry years

200
150
100
50 N\
\ l
0 -— -—
Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Planting Month

s ETc (mm./month) e Rainfall (mm./month) e= = |rrigated water (mm./month)

Figure 4 The relationship between sugarcane water requirement, rainfall, and irrigated water of October grown

sugarcane in the dry years.

Table 4 Monthly irrigated water (mm)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sum
Dry Ps (Oct) 136.35 179.09 142.98 76.67 0.00 0.00 0.00 0.00 0.00 0.00 75.16 114.27 724.51
year Rs(Dec) 84.90 127.49 150.90 126.35 10.16 0.00 0.00 0.00 0.00 0.00 0.00 65.30 565.09
Rs(Jan) 62.85 95.09 121.86 97.37 42.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 419.72
Rs(Feb) 0.00 69.89 86.22 67.01 17.36 13.63 0.00 0.00 0.00 0.00 37.42 0.00 29152
Rs(Mar) 0.00 0.00 58.50 29.75 0.00 0.00 0.00 0.00 0.00 9.42 49.63 52.05 199.35
Rs(Apr) 49.20 0.00 0.00 0.77 0.00 0.00 0.00 0.00 0.00 38.58 82.93 63.27 234.75
Nor: Ps (Oct) 139.51 176.54 134.72 86.30 0.00 0.00 0.00 0.00 0.00 0.00 62.65 114.53 714.25
mal Rs(Dec) 88.06 124.94 142.64 135.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 65.60 557.22
year Rs(Jan) 66.01 92.54 113.60 107.00 20.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 399.69
Rs(Feb) 0.00 67.34 77.96 76.64 0.00 9.02 0.00 0.00 0.00 0.00 2491 0.00 255.88
Rs(Mar) 0.00 0.00 50.24 39.38 0.00 0.00 0.00 0.00 0.00 0.00 37.12 52.31 179.05
Rs(Apr) 83.84 0.00 0.00 16.64 0.00 0.00 0.00 0.00 0.00 0.00 112.67 101.65 314.80
Wet Ps (Oct) 135.35 175.30 125.68 71.50 0.00 0.00 0.00 0.00 0.00 0.00 69.16 110.56 687.55
year Rs(Dec) 83.90 123.70 133.60 121.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 61.60 523.98
Rs(Jan) 61.87 91.30 104.58 92.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 349.96
Rs(Feb) 0.00 66.10 68.94 61.85 0.00 10.25 0.00 0.00 0.00 0.00 31.46 0.00 238.59
Rs(Mar) 0.00 0.00 41.22 2459 0.00 0.00 0.00 0.00 0.00 0.00 43.67 48.31 157.79
Rs(Apr) 48.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 76.97 59.53 184.70

Note: Ps = Planting sugarcane

Rs= Ratooning sugarcane

Pond water level VS Surface area and Storage Volume
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Figure 5 The relationship between pond water level,

surface area and storage volume.
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mAduUsEavativa (Runoff coefficient) 910 Figure
3 YihtesdSunaniWuedssied wirfu 1,139 fadwns
Susyavistivin winfu 0.149 ThweRetsinanirluadesed
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i wihitu 0391
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#uUseasUn 0.149 TaUSunanivnsewiauwinnu 8,138
m® USunasunanadluasyiilaensesieiiau (Direct

volume in the pool) (m?) A1uraInUTNIUudIdUuT Y

v
o a1

\au qmﬁuﬁﬁaﬁwaqaim fAwindu 1,106 m® Ysunwu
drsvimeeenanasyseiou (Evaporation volume (m?)
flufifindivesassi 50,469 m? AMOATINTITNLINANA
125.07 mm U3 inasssimeniiiu 6,820 m® Ysunaniiduas
fuasyseiiiou (Infitration Volume (m?) AuiiRaseiin
54,469 mPAaSnsnsFini 4.9 x 107 m/s I§USananidag
fuasz 7 m® Buanheaussmudmiudeseiou (gated
water Volume for sugarcane (m?) A1UIUAINAIING 295
yasdouiioungAinieu 75.16 mm guituiiugn 35 15 (nadi

Table 5 Planting sugarcane in October of the dry year

1 T Table 6) §osn13trvatszmudmivdes 4,209 m?
U%mmﬁwﬁ’mﬁmwiuaizLﬁ'agulﬁaquﬂ% n18u (Pond
storage volume (m?) Awaaulaain 31,416 + 8,138 +1,106 +
6,820 -7 - 4,209 = 29,624 gNUNFIALUAT wWisuduarszdui
finLfiu (Pond water level (m?) fiAwviniu 4.9 was anns
audiiugserinesyiuihfuBinasiluess (Fisure 5) mn
Snstannnimsgnsinduigeaueassiifio 31416
gnuAiams afivTinainduitssuiseenmdesnaindu
18y (Overflow Volume) (m?) Failtinduluieunainy
13U 34,620 gNUIAALIAT Nan1sANw LR eILNAT W
annsaliivausemuundeslFesaitome Tuudaznsdl
uandlumad 6

[ .g o w g o 14 % -

5 5 : g - I S <

s 2 £ £ § c g g g 2 8

c N 2 gd £ 315 % k5 s

I € el o o 2 g~ 2 ~ 5 @ 2 - 5~ 2

2 2 E ESE 5 8 & E € E £ES g E 3 E 8
Jan. 5.40 2,166 0 0 0 7,635 0 0 0.0
Feb 8.11 3,250 0 0 0 10,029 0 0.0
Mar. 27.30 10,944 0 0 0 8,007 2,937 2.1
Apr. 88.93 35,643 144 290 0 4,294 31,416 2,726 5.0
May 144.64 57,972 7,878 9,322 7 0 31,416 56,522 5.0
Jun 173.57 69,569 9,454 8,496 7 0 31,416 70,520 5.0
Jul. 164.57 65,962 8,964 7,488 7 0 31,416 67,431 5.0
Aug. 165.67 66,401 9,024 7916 7 0 31,416 67,501 5.0
Sep. 248.97 99,790 13,561 6,642 7 0 31,416 106,703 5.0
“Oct. 91.02 36,481 4,958 6,812 7 0 31,416 34,620 5.0
Nov. 20.30 8,138 1,106 6,820 7 4,209 29,624 0 4.9
Dec. 0.99 395 50 6,681 6 6,399 16,982 0 4.4
Jan 5.40 2,166 129 3,175 3 7,635 8,465 0 4.1
Feb. 8.11 3,250 48 790 1 10,029 943 0 0.9
Mar. 27.30 10,944 32 200 0 8,007 3,712 0 2.6
Apr. 88.93 35,643 160 321 0 4,294 31,416 3,485 5.0
May 144.64 57,972 7,878 9,322 7 0 31,416 56,522 5.0
Jun 173.57 69,569 9,454 8,496 7 0 31,416 70,520 5.0
Jul. 164.57 65,962 8,964 7,488 7 0 31,416 67,431 5.0
Aug. 165.67 66,401 9,024 7,916 7 0 31,416 67,501 5.0
Sep. 248.97 99,790 13,561 6,642 7 0 31,416 106,703 5.0
Oct. 91.02 36,481 4,958 6,812 7 0 31,416 34,620 5.0
Nov. 20.30 8,138 1,106 6,820 7 4,209 29,624 0 4.9
Dec. 0.99 395 50 6,681 6 6,399 16,982 0 4.4
Jan 5.40 2,166 129 3,175 3 7,635 8,465 0 4.1
Feb. 8.11 3,250 48 790 1 10,029 943 0 0.9
Mar. 27.30 10,944 32 200 0 8,007 3,712 0 2.6
Apr. 88.93 35,643 160 321 0 4,294 31,416 3,485 5.0
May 144.64 57,972 7,878 9,322 7 0 31,416 56,522 5.0
Jun 173.57 69,569 9,454 8,496 7 0 31,416 70,520 5.0
Jul. 164.57 65,962 8,964 7,488 7 0 31,416 67,431 5.0
Aug. 165.67 66,401 9,024 7,916 7 0 31,416 67,501 5.0
Sep. 248.97 99,790 13,561 6,642 7 0 31,416 106,703 5.0
Oct 91.02 36,481 4,958 6,812 7 0 31,416 34,620 5.0
Nov. 20.30 8,138 1,106 6,820 7 4,209 29,624 0 4.9
Dec 0.99 395 50 6,681 6 6,399 16,982 0 4.4
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Fuiunssnunaunaresinnasziliasuia 16
nadl agunanismivuiaiiufivalszniudiansandy
Usganautiluasy uansly Table 6 nsdidutiandasUgn
Wounaau foanislithvausemunniign vinlalFiui
Ugniitienitan 35 13 nsdidesnaifiouiunau Foanisldd
yavssvutiosiian ldldnuiiugniiunniian 175 13
6. ayduazafusenan1sAnn

MnwanIsAnyaMuFeInsihvalssmuvesdos
wazmsaamanisaidiodesiinislithanassi o
Aufes Jelutunans wasdsluunn Feiinisugn 6 Uy
Ap dagUgniiiounalny dagnalnauiulAL UnIIAY
NUAIUS Ay waiiwiey auyRgnuusinamssemely

%
Yo a

wiazUiAlaisneiuann lananisdnwasulanad

sUuuUfl 1 Sesugnideunaiay Tuldutes Jnu
Urunans wasTiunnn sesflannudesnisiivauseniu
wasWinAu 724 714 uay 688 fadwns Tutsseziigl 6
6uay 6LAsunuddu uaztirluaszaiuisalii
Yausyymulneesls 911U 35 40 Lag 65 15 ANaIAY

sULUUTl 2 nsdidesnaifousunay Tuliudes T
dutunans uarUuann deeflmnudesnisihvaussniu
\ie 565 557 way 524 Jaduns Turaeszezan 6 5 waz
5 iou muddu ezt luaszansaliivadsemuud
ool 91U 50 65 wag 100 13

sULUUT 3 n3didesnaidounnsiay luliudes T
dutunans uarUuann deeflrnudesnisihvaussnu
Wiy 420 400 waz 350 fadwns lugiseesian 5 5 waz
4 oy audnsy waztluaszanunsaldivalssniund

daule 377U 70 105 wag 160 15 mudsiu

Table 6 Maximum irrigated area for 16 sugarcane planting patterns

Climatic pattern Sugarcane planting pattern Maximum Irrigated area (Rai*)

Ps (Oct) 35

Rs (Dec) 50

Rs (Jan) 70

Dry year Rs (Feb) 115
Rs (Mar) 175

Rs (Apr) 100

Ps (Oct) 40

Rs (Dec) 65

Rs (Jan) 105

Normal year Rs (Feb) 210
Rs (Mar) 285

Rs (Apr) 130

Ps (Oct) 65

Rs (Dec) 100

Rs (Jan) 160

Wet year Rs (Feb) 330
Rs (Mar) 350

Rs (Apr) 190

Note: 1Rai = 1,600 square meters
Ps = Planting sugarcane

Rs= Ratooning sugarcane
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sUuUUT 4 nsdldenneiieununniiug lullitutios U
utunans uasUruann sesfimnudasnisiivalsemy
Wie 292 256 wa 239 Tadwns luressevia 6 5 uay
5 feu muddy uaztluaszansaliivalsymuud
oouls 911U 115 210 waz 330 15 muasu

sUuuUl 5 nsdidounaifousiunay Tudiutes U
dutunans wasUruann seefimnudosnisihvalsemu
\de Wiy 199 179 war 158 fadums Miilugasaan
S3v981 5 4 uay & Woumudy wazthluaszanunsold
Yhwaussmuundesls S1uau 175 285 uay 350 13

sULUT 6 n3didouideuuwiou luliludey sy
Uhunans wazdiuinn desfinudesnisinvaUssmunde
Wfu 235 315 waz 185 Sadwuas Miilugasiaan
S3v1981 5 4 uay 3 Woumudsy wazhluaszanunsoly
YroaUssmuuidesls Sauau 100 130 uas 190 13

awnil n1sUgndesmaiitouiivnay ilulutos U
Autunans warUluan danudesnisiivadssmuties
ninnsdgnluieudu q 5 n3dl esannisiiududgn
Woudiuay lidesdaraduladiud lugraioud 3- 6 4
sioansihuniiga WWurisqgruwed eldsuthaniuly
dndruiiinnuds Suilvsesiinudeinisinvalsyniu
Yoo sy dlefinnsanvsmaniluassihfumudenis
Whwaussmuvesdes Seamsaliivalssmuuisss
Tuituiivunalvgiign (350 13 Yduwn) asedrufunsd
SonUgnifeunanan desfiaudesnistivauseniu
wnninsugnluiieudu q 5 nsdl iesandunisugn
Sontnunguds Aifution fedu Fuhusinaniluased 19
Hudwaussmuuidesldluituiioundniian (35 15 Y
o)

wan1sAnuidosiuildaunfigu ddedrianane
o83 1y Tdeyaruanmstatomedutuussdvsua sl
Anmsguydetnlussuuratseu Gedagtudunslinh
szuuven ﬁﬁﬂizﬁwﬁquﬂ nsldAdudszansiiami
Lﬂu%agamwsammduﬁma nsafunisaeluaasd
nsAnsdeyananieninanzvesiuiidnuiliuniy
WU Yoyagn-annInen nsfuthuesiu Aduseaniwin

aa a

2 v ) A o
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