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Tablc 11 6 Phjake) Properties of Selected Soll Core Samples

Pecoeal of Pasticle Size Distribution

16

Moriton and | Name of Arces Percent of Soif Moistere Balk Soil Texture
Depth{cm) Field capacity] Premaaent | Availible | Deasity Sand Sl Cay
wilting point [watee conzent 20.02mm |002-0.002mm| <0.002mm

pF2S pF42 | pFaspr2
A ;033 | UpperChumpi[ 2081 318 753 105 310 as 435 Sty Clay
BI 11345 4358 3532 826 104 194 354 452 Chy
A ;1 0)0 Ditio 4363 2824 1539 107 518 120 262 |Sandy Clay Loam
Bl ;1025 4232 27192 14.40 107 18.8 448 363 Siliy Clay Loam
A ;0 9 | UpperTapoung| 4339 © 2060 1379 102 "354 43y 207 Loam
B ;925 44.26 02 1403 m 203 449 Mg " iy Leam
A 3013 | UpperKephea | 3880 28.33 847 105 18.7 390 az3 Qay
Bl :13.47 39.43 29.17 1025 105 144 422 44 Sty Chay
A ;05| LowerXe s 31.30 2579 553 L1s 181 407 412 Sily Clay
Bl ;528 33.77 2187 590 113 148 400 452 ~ Sily Clay
Ap ;02| UppecTayun | 4153 3035 1118 102 260 426 34 sy Lem
Al ;1225 4231 1145 1975 104 198 414 338 ] $ilty Clay Loam




Table [ 7 Cheoloat Propertics of Slected Sott Ssxpler “Upper Chempls

hems - pH Nisopen Awnalable Exchazptedle
Ssmgle No.i Szrupling Sail Harzon 0o KG Ameonls Nitrate Fhospborus | Potassium | Calcium
Sité e nd depth NHaNmgl NOwNmg | PeOsmg | XKooz | GOmg
_ _ 100g Soit | 100g.Soil | 1002 80d | 100¢ Soit | 100g Soit |
Ex  {Westpari 6 la, 013 55 &5 1 <1 10 100 1000
e, 1345 65 65 15 1 5 100 1000
B2, 45.100 7.1 62 <1 1 10-25 150 1000
Bl |Eastpar 6 A 010 58 67 15 1 L] 150 1004
81, 10-25 58 67 15 1 5 150 1000
B 1:2X 25-50 48 .13 15 1 s 150 1004
83, S0-65 [ 68 §5 1 1 510 150 1000
B3 |West-Cratn] 6 A 015 L1 &5 15 1 s10 150 1000
ert jel 15-40 &7 67 1.5 1 510 150 1000
B2, 40-50 52 63 1§ 1 $ig 150 1600
B3, 50-18 72 L5 1 1 5140 150 1ooj
Table [I- § Chemlcal Propertics of Selected Seil Semples -Upper Tagoung-
licins pH Niogea Avaable Exchigpesble
Sample No. | Sampling Scil Horizoa H0 KCH Amonis Nitrate Fhospborua] Potaseiom | Crdcium
Sits code v2d depth NHiNDg| NO»Neg 0| Pdswg | Kdep | Ci0mg
100g Soll | 100§ Soit | 100g Soib | 100 Soid | 100g Soil |
E4  [Nordeast 6 A, 09 6t 87 1 1 sl 100150 1000
pant B 925 68 65 1% . - -
B51 jNordieast 1 A, 010 65 §5 1 1 7310|0100 1000
part 81, 10-32 63 §5 15| 1 s 70196 1004
B-55  |Ceotal pant 7 A, o1 55 &7 13 1 510 W 1000
81, 11-51 63 54 1-$ 1 s, 70100 1000
Tebie 11 9 Chembcal Properiles of Scdeited Soll Susaples -Upper Kapbeu-
keios gt Nitrogen Awvailable | - Exchaogeable
Saoople No. | Sunpliag | - Sedl Hoxizca Hz XQ Armadl Nivite | | Proepborus] Putassium | Culciym |
Sic ode 0d depth NHeNrog| NO»Nwg Py | Kbmg | GOaw
100g Soik | 1003 Seil 100g Soil | 100 Soib { 1008 Soib
E5  lSoutheast & A, 013 50 sg| 18 1 510 150 1000
| 8l, 1347 $3 66 15 1 5 150 1900
82, 47100 53 65 1-$ 1 5-10] 150 1000
BTt |Southeist 6 a oz | 5o 70 15 1 s we|  wee
pert: withou BI, 12-54 55 &5 1-5 A s 150 1000
the wcheme ‘] ) ) -
BT |Ceatralenst 6 A ol | 63 68 5 ] s Wake{ 1000
B, -3 5] - &5 1-5 1 5-10 100 1608
B - |Ceatrad pan [ A, o012 | 57 65 1-5 1 51 - 00 1200
Bl, 12:52 56 64 13 1 5| 100 G0
B2, 52100 (31 &4 1-5 1 5 70-100) 1000
B76  |Noahwest & A 012 56 58 1-5 1 5| w0350 1009
pest BY, 12-56 63 57 1 ¥ s! 100150 1000
877 [Merdeestn] 6 |A ‘210 53 58 1 1 514 el 1000
Pt B, 10-62 52 57 1 1 10 100 1000
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Tathe .10 Ctemleal i’m'pcﬂiu of Sefected Soll Semples -Lawer Xe Sct-

T hems H Nitrogea Avzilable Exchanpeable
Semple No.{ Sampling LT Horl2oa H:0 ¥ | Ammoai Nitrae Proaphonus| Putassiue | Cadcfum
Siz cods nad depth NHeNmg| NO»Nmg P05 ing Xaimg | GiOmy
| B 100g Soil] _ 100g Soit 100g S0 | 100z Soit | 100p Soil
E3  [Centalpart 6 I o5 55 66 1 1 5| 100450 1006,
1, 5-28 75 &7 t-5 1 75-190 100-150 100G
B40  (Southeast 4 A, 012 55 67 5 1 19-25 1350 100
pnt 81, 12-35 50 £3 1.5 1 5-10 0100 100G,
B2, 35-75 52 57 1-5 1 $10] 100150 1004
B4 [Sostheast 4 la 013 57 58 15 1l swo|  wa|  aeee
pant B, 13-18 63 65 t-5 1 5| ° 0100 100G,
Sandy | Without 4 A, &1 63 55 1 1 510 0100 100G
aheene
Tadle [I-11  Chemlcsd Puoperiien of Selected Soli Samples -Upper Tay-Un-
| Tems H Nitropen ) Availible Exckangeabls
Sample Now | Sampling Soit : Horzon H:0 KCl Ammonla Nitrsle Fooeptorus | Potiesivn | Calcium
St code and Septh NHa-Nmg] NO»Neig | POsmg | XoOmg | C1Omg
100z Soit] 100z Son | 106z Soi | 1008 Soil moﬁgﬂ
E-2 Ceptraf easl 1 Ap, 12 65 87 <1 ] 150 150 1000
pesi AY, 1238 65 67} < 1 5 154 100G
B, 25-50 8 8.5 1 1 ) - % 150 1000
B, 50-10Q 0 £7 ‘1 1 50 150 1000
Bl |Esmstpun 7 Al, 012 70 6.7 1 1 510 150 100G
81, " 1233 45 6 -5 1 5 150 1000

It
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Tatlell- 12 SoR? Ubits In Five Sclocted Scheres

Geological aiging Soil Soil wnit Disiabstion 1rea® {n Scheme: ha Total
oode Upper Champt Upp-u Tepoung]Upper Kaphen|Lawer Xe Sct | Ppper Tay-Unf n
Allovisl 1 {Orthic Acrisols - - - 10 36 220
{Dryssiric Cambisals and
| Fiovisol)
Saad glone 4 |Onthic Acriscls . - 240 - 240
cay stone _| @y stric Cambisels) :
Bazz!i & |Dystic Nitosols 855 55 1240 840 LA 3380
7 |Dystric Nitosols 10 45 - - - §5
(Lithic Nitosols) - q
8 [Nitosols 5 - - 5
fLithasols) .
Tola} 870 100 1240 1250 420 © 3880

* Area in the SuitaMe tind for culfivation. Swamp in Uppee Tay Un Scheme also s involved in the ares.
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Tablz IT- 13 Present Lana Use

n Pistrict Upper Champi | Upper Tapoung | Upper Kapheu | Lower Xe Set | Upper Tay-Un
(Altitede: m) (600-1600) (12000 | (600-760) (310-370) (550-590)
Land Use Category 1 hal ha ha ha hz
Lowland rice 0 0 0 100 20
Upland rice 0 0 190 140 36
Upland crops/Vegeiables o Q 0 90 0
Colfee 490 0 560 g
Tea 140 0 0 0
Fruits 0 ) 0 20 0
Bush 40 90 450 420 280
Grass &0 o 0 100 16
Secondary forest 120 i0 40 380 0
Rt OO D . S 0 . SO S
Sub-sub-total 810 100 1240 1250 4201
Pond 0 0 0 10 10
Village 10 0 - 30 i OH
National road " 10} 0 10 ) N
Sub-gub-total 20 0 40 30 10
Sub-total 890 100 1280 1280 4561
Unsuitable land for clultivation 110 10 129 720 40
Total 1000 110 1400 2000 470f

20



Table 1I- 14 Yand Suitability of Five Selected Schemes -Upper Champi-

1. For Upland

Unit: ha

Suitability Class

iy

A/

Av/

Total

|Soil code i 6

S0

380

420

o

.10

?E)tal :

50

385

430

115

965

-3
980

2. For Qtchard

Unit: ha

Suitability Class

Al

v

Total

Soilcode: 6 |

8

30 S

130

965
10

Tot'al

50

245

130

980

Table IL- 15 Land Suitability of Five Seleeted Schemes -Upper Tapoung-

1. For Upland

Unit: ha

Suitability Class

1

.

All/

vy

Total

Soil code i 6

20

20
10

3s)

85

45

Total

20

50

30

10

2. For Orchafd

- 110

Unit: ha'

A

Suitability Class

Al

All

v

Total

7 -

20

Soileode: 6 | A8 e

40 L LL LT IETT R SPRPITTT

.

65|
45

Total

30

65

10

110

-2l



Table HI- 16 Land Suitability of Five Sclected Scheres -Upper Kapheu-

‘1. For Paddy

Unit: ha

v H/

I/

v/

Total

890

350

120

1360

Suitability Class
Soil code | 6

2. For Upland

Unit: ha

Suitability Class

s

Ay

v/

Soilcode i 6

460

510

270

Total
1360

3. For Orchard

120

Unit:ha

S'uitabilii;y Class

All

v

- Total

Soil code L6

240}

660

280

180

1360

Table - 17 Land Suitability of Five Selected Schemes -Lower Xe Set-

1. For Paddy

Suitability Class|

¥ i I

111/

v/

6

Soitcode 1 }
LA

145

380

23 R T

460

720

Total

P

595

635

120

2. ‘For Upland

Unit: ha

Suitability Class

N Al

AL/

i

Toltal

A
6

Soilcode | 1 °1

B

750

21 S S
L AN S

720

Y.
..2A0
1560

Total

105;-

1145

720

1970




Table I1- 18 Land Suitability of Five Selected Schemes -Upper Tay-Un-

1. For Paddy

Unit: ha

Suitability Class

1/

1/

v/

Total

Soil code

30
75

70

L —

.20
400

Total

105

90

215

40

450

2. For Upland

Unit: ha

Suitability Class

A

Ay

ﬂl[?

Av/

Total

SOil COde N R LoTt TLITE] I RL LR EXCLETRTY A LLE LA LT EE T PRP R SRR L .........-....‘-..
80!

1

6

270

50
10

400

Total

80

270

60

40!

450

3. For Orchard

Unit: ha

Suitability Class

M

i

Total

1Soil code

50

L —

75

100

Total

50

235

125

40

450

11-23



Table 1. 19 Summary oa Lend Suitability of Five Selected Schemies

Unit: ha

Scheme _ Paddy Upland _ Crchard

N _ 11 v “Total Ll v Total LI v Tota}
Upper Champi - 865 ( 88) 1S(12)] 980(100) BW0( 89y 110(-11)| 930(100)
Ugper Tapoung - - - wo( 9y 10( 9 1o (oo)| 1W00{ 91 10{ 9| 10000
Upper Kapheu 11,240 ( 91)] 320( 9)l1,360 (100)] 1.240( 90| 120¢ 9)[1360 100)] 1,180 ¢ 81 180 13)] 1360 (ic0)
Lowée Xe Set | 1,250 6! 720( 3n}i,970 00y 1,250( 63} 720 anf1goqon)] - . .
Upper Tay-Un | 410¢91)] 40( 9)f 450(100)f 410(on) 40( 9)i 4s0q100) ‘a10¢ 9} 40( o) 450100

249



Table I1- 20 Prospective Land Use

Upper Tay-Un

District Upper Champi | Upper Tapoung ] Upper Kapheu | Lower Xe Set

Land Use Calegory ha ha ha ha ha
Lowland rics X 0 x 0 140{+140)  1250{+1150) 420 +400)
Upland rice o 0 X 0 0 -190) 0 -140) o -30)
Upland crops/Vegetables 140(+140) 100{+10G) o 0 o -90) X 0
Coffee 540(+100) o O 1100{+540) o 0 % 0)
Tea 149( 0) o 0 K 0 X 0 0( 0}
Fruits LG o 0 o 0 o -20) o Ol
Bush O -40) 0(- 90} O -450) 0 -420) 0 -280)
Grass 0 o 0 X 0 o -100) % -10)
Secondary forest o -80) o - 10} X 40 0 -330) o -70)
Swamp O o 0 o0 o_0) o_-19)
Fotal 81 0) 10  0) 1240 ) 1250 O 200 0)

*Numerical values in parentheses are the differences in area from present use.

1n2s



Figures



[ ic;;;;flm[ Gime | v

| Na. T Dev 28] wl rOg e Fnﬂ"!‘—— ‘\7‘{1\:11‘”
1 ot 9.8 5.7 1,848 2353 .z win
H t4f 164 EL X 2.63% 2.4H $.954 1.047
3 1 1% .2 ER L 1.35% 9,100 333
< 1! B &)\ FER 3293 340 19,044 r.45
4 M 240 ne 3528 3 12.43) 11,238
[ I3 ETR] FIR | 374 33 18,118 TR
B L1 b LR oK 3.492 240 15,048 13.237
(] FO) IR ] FAR] 4304 348 1h§1¢ 15,747
) » IR ] na 84017 313 19.422 15,451
1% 104 LN} 9.1 4.840 e IR 12.958
L1 I 134 1.4 13.0 4,235 EALY Co3.439 1543
12 123 san 9.0 4781 4084 8 L1 1348
13 140 5.8 [ 2] S0t 4,081 #4010 WIN
t4 189 3.3 (%] 319 £.10% 15487 30
13 FLL) 238 ig 5444 a15% 3641 21
TOTAL 50,458 04,151 200.52) - 118amy
O RLE A hi 3 000 [mm) Bu T1.8% (mnhag
k= 2,40 e 030 (meamy o 12060 {hin}
Upgar Shamgh 1
0o — —
0
e

PEADOAATION PATE
e
H
=

e
3l
.|0‘l
80 b et e e e

. PR T T T [T e 129 BT e

Lsnfure Coter Cadon
(o tw e

[ Siln i ‘Cham;(—l IL _Cﬂl.Na lﬂl

Cr . B =) T - 000y {laYy* 2 Wy el

T he.
LI . 44 s 1220 1801 0 23 LB 538
7 Cya| L C2rs 108.0 2303 T3 B 7832
"3 0 sy eso 2.935 11 [RIH 10.18)
Iy ‘gp) 0 sss3) e 3913 4,018 15330 . 1801
s: L ‘o0l ¢ 159 FRTT atay 1520 12483
8, “es| - 7800 TR PEYTOREIEY S TT RN % F LIRS E R 113
T 120 13.6¢] 98 o 4air ¢ adktd 21315 EIRIY
' 150 1500 0. %01 . dan W10 T 2
1 Lo no| - 10 Csany o aan 16,947 EIEIN
13 249] w200 30 LI 4822 38.041 .79
[ ToraL - 0.2 10383 Arraar 130188
Oce 12.51 i 0.42 {mm} Pra 549 (mo]
Tk 280,03 e 0.58 {mm/hs) > 311.88 (nin)
Uppet Chaepb

Figure IIl- 1 Intake Rate Data -Upper Champi-

1826



[ Site ﬁa)emﬁ-! I CANs l : IJ
Ko, T Dev o - W WhDav - fiaT)=*2 nFndor
B s 309 e 1409 1.083 ) 114
2 1] LX) 1.8 1.3 §.545 3.4 N
3 # B.40 128 1138 f.7%2 1.91% 5380
] » 152 L X 3401 2.0 11.58?7 535
3 [ 3] 1144 "o 1.9%4 2,442 18.74 s
3 1] 13.83 &0 4.5%0 2.60% .25 1.t
Y [ i) 1883 L X L1 2.4%0 F.0s [ ER KR
3 "t 20,08 2.0 3.193 2.83% 15387 15450
- ¥ (4 1054 2.5 $.441 3114 - dgae I_P.Oﬂ4
FOTAL 14,3454 0.3 143,310 15,351}
. [REE O 0.54 {mm) B 2.8) {mmfhh
3] IR 1) M b -0.48 (me/hr) T~ 75.00 {nln)
Upper Tapaung 1
thca e R T

PEACOAATICN AATE

e i

, ' . —
[ »n "0e (11 09 59
4 s s Grasa g M‘MW.
0 Ot v - @4 I:!
r it Tapoung-2 Cf Xo i il
s, 1 Cov (2] nT nDov {inh)"*2 inT-inCav
" [] 359 85.0 1.609 1705 1513 1143
'S 10 000 30.0 2.301 2073 5.304 [RIT]
3 20 9.00 a0 2.904 2497 918 LN
K ¥ (IR 5.0 EN:T 2442 11,837 8393
I B 62 14,89 50 499 2.874 16.751 10,941
) i1 18,49 o0 4,500 2,403 29,230 12,014
? 11 2004 7.0 IR IH 2.99¢8 S20.918 10342
: L 12 24.50 LX 5583 3.189 18.447 15,612
' 9 249 29.00 <4 5.c81 3.387 33.041 13,455
| - torTAL 34354 23.482 145,370 $5.348
ocr ENTIN g 041 (mm} me .48 {mmftry
Ko 03,62 a . -0.49 (mm/ma ™ 354,00 {min}
Uopar Tapang 1
36,60 e bt e e e e e e e e m oo -
LE]
. _—
15,90 L 2_'____-—"'—
L . —
B T
e | g
& L H
§ . ‘.. i a
AR S /n .
g .-.- :
"0es . .
u/((."'
J TE .
4.6 e,
L e
LX) ' _—— . “ 1
+ it 131 130 M9 133
Laned ma; Buah Thag {min)

Figure Il- 2 Intake Rate D__ata -Upper ‘Tapoung-

127



T | eaxo ] 1}
. T Sar [:5) T Whe T30 o
[l [] 14 1418 1809 2488 1548 EXID
2 1 1% e 2,39 2897 $.304 [¥1T
] 1] FE X 15.2 18 3.4 [ X}1) 1248
¢ 3 X 1.0 L XL 3458 Vssy? 13.00¢
H [}] &1 9.0 4894 4,119 18.164 18,582
% (1] 5.9 .o 1409 [T} 22.250 11,427
H YL 1.9 9.0 L1 €383 FEX I 20004
s [1%] "o 0 5112 TRTEH 18347 23.183
t 249 1"ne 20 5,414 €407 3644 26,153
TATAL 34,354 3300 13T 135304
tee g2 I 0.52 {ma) b 12,87 (mmih)
ke wies I -0.48 {malnn Tos 282.00 {min}
Upead % phey-1
HIOB = mo e e e o e e e o e e s
lu,i /—-._
] —
FELLLE I o o a o
¢ 3
[]
§ 1R kN ©
'f’ Y
T
HLR ] -
[T e
o0 . . . N
[] "0 ea LEL] 00 50
Lod il Griea & Caffys ) Tt (i)
| Q Ow ——0Oc. 4= &[
[0 T wasena [ e3xs | i)
Xz, 3 [ DO Py nDev Ty "1 T ndcr
4 3 KK 14,0 1,823 1254 2,543 EXES)
2 12 139 st 2383 2.612 5,304 4.051
3 21 ne [[X- S K 111 312 (X L 9.343
€ 3 Q4 e A 3.1 1Ls87 - 12713
s 3] 51,0 e N R TH) 19750 0 18.822
3 + 1K e AR RI 20,280 838
? 129 B E Y] 7.8 TR 12 B & 11 2EANS . 20648
[ 3 - Y 5.0 EREL R T 5.087 IR
3 2] - $3.5 3.3 . 54K La e 30085 - 34383
ToTAL : 1638 33,407 165,379 - 135432
[ XY B I © 4.8y (am) [ 18,44 [mmdhe)
L) 153,23 MM G471 femMmry Tas= T 248.8G (mia)
Rt Hagdag B
R DS
Rqa

- -
-4 @
- -

PEPCOVATION AAIY
*
-
.

s
"
-

[X3
[ sa [L1] 132 100 215

e wra; Ca¥on




[su

§ xesen § cas |

3]

N3 T [ (2] L . InDey tinTy' i ritadse
T 5 ) e 1.658 L8 EXTT 1897
F 10 $3 15,8 239 1,68 $.94¢ LR TT]
2 20 [X] 18.4 1.494 2.082 X 5243
2 1) X 148 2491 FR 11 1847 [R¥E]
3 5 15.1 X [R-LT] Sans 16231 10418
$ 1 2.8 158 4868 aan 10.250 14,042
? 120 9.3 174 oy 33M 22818 13540
L} 183 2 25 5143 L X1 ] 24957 (IR 13
3. HIL] 340 2.0 $.481 3.528 . 30041 31.23%
TOTAL 34.35¢ 13.744¢ 148310 3]
Cew 1,42 g 0.69 (_mm) b 524 (mma)
= s142 e -0.49 {mafkn) Tos 149.00 {miny
Lawui Xa Soi1
e
e
LR |
LT
3
é e
g i34
"o
[N ] o
ool N .
L) 4 (3-1] 140 108 189
Lacd v o Cranp Wl BararasUptand
[ { xsaz | o3r { [
¥a, T Dev [ T o Gty l | tieiabey
1 3 53 8.9 1,609 1763 2.5%3 2,14
? 18 1.0 (1K 2.903 1918 5,334 [XTY
3 F1] LK} 15,0 2998 2251 (X s.iu
i 3% 12.5 0o 3.404 1525 10882 XY
3 ‘80 165 RE 1694 2.003 15,751 1.4
[ 9 3.5 1.0 1,500 .22 10.2%3 14,875
] 126 340 7.0 IRTH 3828 22.913% eET:
1 " 3.0 .9 5193 3854 28,951 1808
Loy 20 131 35 . st 3.759 30.0¢4 20.55¢
T TOTAL i IRETEIT 25.413 148 300 185001
[0 1.42 et © 0.4 (aim} R 8.03 {neiv}
ke €548 e 443 (mmmi) o 238,09 [min)

PEMCOUATON AATE'

Least Xa fub-?

TR {min]

LEE)

Figure I1- 4 Intake Ratc Data -Lower Xo Sct-

- 129



[ T o 1 I | )

Na. T Qe {0 inY rOov ffat}™2 TR D
¥ 5 EX [T 1,433 [ XTI .58 IR I
H 10 60 5.0 2.3 1.732 $304 FRYS
3 29 10.0 1.0 2455 2,203 1378 $3%0
[ 30 180 150 3483 237 11,587 [XE]L
3 4 23 t2e K1 .00 15.781 12,931
'l [N e 1o 4,55 FR T 20.2%0 10.8¢8
H 123 00 [X ] COATE? 349 s 15.21
' u 120 2.0 $.193 3.8 15.957 17,339
[} 243 3.8 1.3 XTI 3812 33,041 13,248

| ToTAL 24380 2e787 145370 161,351

D¢ a 143 A A 0.62 (nm) e .05 {(mafnr)

k» 388 T =0.38 [mainn Tye 2123.09 {nin)

Vg o Tagon-y

itd S

PEACCLATION AATE

ta~d el Puddy R0

s | rma-.z [ o3s | )

T Dov [22] nY wDev {fin¥)"2 ninlav

e,
[ [ 10.6 1209 1623 2.383 1.563 1705
3 1® S8 HIR) 2300 2.40) © 8304 8483
3 2] 258 6.9 EXTTH 2277 0 . A% [X 3T
4 33 s ETR 3,401 3481 11,587 11,430
N 43 (3% LX) a0t 3942 18.741 18,139
] [H] 554 9.4 4.500 4,025 20.150 10813
7 [T1] I L K T84 EX ] 1) (X1} LER 11 A9.82
| e8] - Teds TAs 8N L1851 i LE 2,858
s, Conen] o mAg 48 (84l 4,210 30043 23338
[T : 3 36,384 12280 145,370 13030
Ocn [ 43 T 9.5 [mm) P $.40 {amir
ks 62,33 b B -0.53 [mmfhe) Tas 108.44 [Ain}
Uppes Topun-3
e P—
0..1.0 .
1 H .
LE ] :. o
H (]
Fosse | 3
& : a °
é (L] ‘,_ e
g e 5,
L
o
FlL N Q/n_ -
104 ) / -
,D T -
1t o
10 1 a_ .
1 L] we 150
Land vee: Bsh L magimin)

Figure II- 5 Intake Rate Data —Uppe‘r Tay-Un-

i-30



EIELRRY

(2/Y) 2ways>g 1dwey) iaddp 3o asp .u:mq. _m-ﬁo.gwwm

e P
S - abalk
| Ry ST e e
[ ™= lﬁu....l-:.m w—" 7 i vz |..|\.\.T...[rli\ -
- — i - U
, S -l R UL
VL e
-, e o
|
{
i

11-31



(z/7) swayss rdmeyd 10ddn jo osn pueT g-JjomSy

WXl

0
ITVOS

CH32

GNROTT




£
L

jikls}

L]

SRR
Hils

3
§

sways>g Sunodey saddp jo asp puesy LT INSLI

33



swoydg naydey Jaddg jo asn.pueq w.ﬁﬁs@h

S

134




‘Land Use of Lower Xe Set Scheme (1/2)

oure II~9 -

!
1

F

1.00m

03
.

g
3

|
n

b
|
L

Upland Rioe.
Uplndd Crop




(Z/2Z) 2W3YDdG 338 33X Jamog 3o umDﬁnn‘H s 1) -1

R

apidlisin

L 5
Hy

a
3
3

11-36



l:..h-__s

dagy pmdn
o pendn,
2409l Puskimery
wany ot

ONZDTT

DIRERGROAN0OY 2]

{2) mwswerewD g {12 wweweyey

&

H-37



(Z/1) swayorg 1dwey)y x3ddp o r:mn«m.«u PUET pPUE [I0S Hﬂ-ﬁo.ﬂnmm

anirs (pndion
endr) Awemow

118 {IHIH

i

it

11-33



(z/7) swagos 1dwey) seddn jo Aitiqede) pue PUE [10§

IT g amSig

0T g

(MY Turg) T )

11-38



awaysg 2unodey x3ddp mo_mi:nmmno wm«‘w pucv :_om

H-40




swoydg naydey xeddn jo Airirqedr) pueq . pue {10s. CI -] IS

|

1-41



Frvas

ooty ST, ———
Py SWARCINY ekl
e
ke
[ N mawde) ke
e m el Anemon
[ mavdvy
O ! sedr ining
< wnARILhIPY (npaedes >
.iJ_ilns..J

(o SVY) TS SLVEAQ
: nowmy ATl

.
Ky ey
.
‘it FARORRT L ORIy Jnet
faimerd ’ T SARLOH PO I
TG ALY e s
TP SN TR Y
PRI,
me——

.............. T (Hnae) JNA) Pva i) IR STy
Cldcadiad
 — ! (FrOmAmg e sty ML) oY L)

« vorwmfizror) pes >

(z/1) 2woydg 39§ 3X 29m07 yo £3yj3qede) pue pue {10§ ] -JI ANSLJ

11-42



(Z/7) swsyY>§ 338 22X 29m0 jo LAyrjiqede)n pucr pue [10§ ..vH..HHOuﬂmwm

H-43



I
wag!

() Sk SRR T
eyt A0 ek g

WIOMTY L2} ey

_....!rv!..&l.katw.f?{ wdry

44 - -

(AL p e e ] 63 RL-WENED g

I U IOTIINTY SUNAG I S

« wermifirv) peg >

Sudnag




 ANNEX III }
AGRICULTURE ;



11

1

LY

et

ANNEX-HI AGRICULTURE

TFable of Contents

THE MASTER PLAN STUDY

AGRICU! TURAL CONDHIO‘\E IN THE SOUTHERN REGION ...
1.1 Crop Produclion.................,................................,..-....' ......
1 2 Livestock and Ftshenes .................................................. e
PRESENT AGR!CULTURAL COND[TION IN THE STUDY AREA .......

2.1 Present Condition of Agriculture ..o S
2.1.1  Major Crops in the Study Atea.......ooooeeeninnn JUPTOTRT
- 2.1:2° Cropping Pattern and Farming Prachces.........:....‘- .............

- 2.1.3 Crop Yicld and Production ............0o..... AR N :

2.1.4  Livestock and Fishertes........... ST ..
215 Agro-processing........ooee...s PPN e e

2016 - Agricultural Machinery ...
2.2 Conslraints for Agricultural Dcvclopmuu ..... ST P TTRP i

'AGRICULTURAL DEVELOPMENT PL AN ......... .......
- 3.1 Basic Agru.ultural Development Phn...' ........ e

3.1.1 . Agricultoral Development Potential.............. AP eane
- 3.1.2 ' Basic Development Concepts for Agriculture ... ... i,
3.1.3  Basic Agricullural Deveiopment Plan...............

32 Proposed Agricultural Dcvclopmem Plan for Modcl Auas .........

f’%21 LGeneral .ol e A
“Present Condmon of the Sclcctcd Pr()]ect Areas.....;.._..._... i
- Proposed Cropping PAUCEN v iieeeiieiisiee s .
Proposed Farming Practices :...... TR

= T MR

Livestock and Fisherics......... O S

2.
3.2.3
3.2.4
2.
2.
Ixpected Agiicultural Impact.......

W L0 L3 L

3.3

"11ufFEAsunerYsTUDX>=:

AGR!CUL’I URAL CO\IDI TION IN AND AROUND SCHEMF AREAS .
1 Major Crops ....................................................................
2 Cropping Pattern and Farming PractiCes. ... vvrveiereerianns RN
3 Yield of Crops...coveiiiiiiie i reeeaeiaeens
4  Livestock and Fish Culture ... IS TTUPOS
5  Processing of Produet........ C et e reer et tree et et .
{ Agricultural Machinery .......oooveiiiiii e

“Anticipated Crop Yield and Puoducuon.....;............;.......‘.'

Page

IH-1

-t

1I-1

HI-3

Ii-3
1H-3
{il-4
I11-5
-6
HI-7
-7
ar-7

ue-9

19

9
110
1E-11

10i-14
11i-14
11i-14
1I-15

.. M-S

I-16
HI-17
11-17



S.E o Upper Champi Arca..ooiiiiiiiiiiiiiee e e 1[-23

5.2 Uppetr Tapoung Area .....oiveveeriiii e evr e an e 11-24

5.3 Upper Kapheu Area.....cooiviiiiiiiiii e e e Ii-24

54 Lower Xe SelARA. ..ot HI-25

5.5 UpperTay-Un Area...coociiiiiiiiiniiiniiinn v 11-26

5.6 Constraints for Agricultural Development ..o, 1H-27

Vi AGRICULTURAL DEVELOPMENT PLAN ...........cooviiiiiiiiieiee i, HI-28

6.1  Basic Agricultural DPevelopment Concepl......ocvniveiieniiuiieenninnas, 111-28

6.2  Development Concept for the Priority Schemes...... ey 1I1-28

6.3 Proposed Cropping Patterin .......oooeiiiiniiiiiiiisce e 111-29.

6.4  Proposed Farming Practices.........cocoiiviviiniiniiiiiiiiniccice iH-35

6.5 Anticipated Crop Yicld and Production...........ccoceeveiiiiinininnnnnn. 111-32

6.5.1 Target Yield of Crops ...ooovviiiiiiie i HI-33

6.5.2  Anticipated Crop Production ............ocooiiiiiini . 11-34

6.6  Livestock and Fish Culture ............. e ereneaorianetrareeataantaan e, HI-35

6.6.1 Livestock Raising ........... e e 1I-35

6.6.2 FishCulture........cooiiiiiii e, I-36

List of Tables
- Tablelll-1  Production of Major Crops in Laos and Related Southern Provinces..  IH-T-1
. TablelIl-2  Area and Production of Major Crops in Champasak Proviuce .....,... - IH-T-2
- Table]1I-3  Arca and Production of Major Crops in Salavan Province.............. H-T-7
- - Table HI-4 - Area and Production/Livestock in Sckong Province in 1994 ........... 1i-7-9
- Table HE-S - Livestock in Laos and Related Southern Provinces ..........veeeevivo.s I-T-10
. - Table HHI-6 = Livestock in Champasak Province........................... ST - MI-T-11
- Table HI-7 ' Livestock in Salavan Province ............... SO i . 1-T-12
- Table HI-8  Crop Arca and Production/Livestock in Pakxong District............... HI-T-13
‘Table -9 Crop Arca and Production/Livestock in Bachiang District.............. HIE-T-14
Table 1I-10 Crop Area and Production/Livestock in Laongam District.............. HE-T-15
" Table HI-11 Crop Area and Production/Livestock in Salavan District................ HI-T-16
Table II-12 Crop Area and Production/Livestock in Thateng District ............... II-T-17
Table I1l-13 Present IFarming Practices . ..., PN HE-T-18
- Table liI-14 Proposed Cropping Pattem for Basic Developinent Plan ............... HL-T-19
: Table IT-15 Present Agricultural Condition in and around _

_ Selected Project Areas .i............ e ee et ettt as 11-T-20
- Table IHI-16 Proposed Cropping Paltern in Selected Project Areas.......ooove....... I}I-T-21%
" Table Hi-17  Proposed Farming Practices.......cooov.ivviiiiiiiiiin e eeeieanaenns NI-1-22
Table HI-18  Anticipated Crop Production With Project.......oovevveevierneeeeeennn., - JH1-T-23
Table HE-19 Main Crops/Livestock in and around Scheme Ateas.......c.c..veve..ns 1H1-T-24
- Table 120 Crop Area and Production in and around Scheme Areas ................ 111-T-25
Table 111-21  Anticipated Crop Production in Priority Areas with Project..........., H1-T-26



Figure TH-1
Figure Ii1-2
Figure 11I-3

Figure -4

Figure NI-5
Figure HI-6

Figure HI-7

Figure HI-8

Present Cropping Pattern in Pakxong District......oiiinns II-E-1
Present Cropping Pattern in Bachinag District ... HI-15-2
'Present Cropping Pattern in Salavan District ... M-F-3
Present Cropping Pattern in Thateng District.......oooiiin HI-F-4
‘Present Cropping Paftera in Laongam District ...l . HI-F-5
Proposed Typical Cropping Patterns ... IH-F-6
Present Cropping Pattern in Priority Scheme Arc.as ......... eieareiees IH-E-7

Proposed Cropping Patterns in Priority Scheme Areas................ I-F-11

~ -



. ‘ 1 . N . .
1 . : . .
H : S, o o v ‘
: ; A : - ; o
! . . }




I AGIHCULTURAL CONDITION IN THE SOUTHERN REGION
1.1 Crop Production '

The study area is composed of some pait of provinces of Champasak, Salavan and
Sckong in the southern area of the country.  The principal cconomic aclivity is farming in the
provinces. Champasak and Salavan provinces produce sueplus of rice for its' conswmption
while Sekong is of deficit province in rice.  The total share of three provinces is about 23 % of
rice production in the whole couatry on average of recent years,  Among the crop production
the provitices produce aboul 95 % of coffec and 00% of cardamomn production in the whole
country, and about 50%. of tea(sec Table {lI-1) mostly from the Boloven Plateau. Total
production of rice in the pravinces amounted to 364,000 tons{paddy) in 1994.  About 90 % of
the production is dependent on the rainfed lowland rice, 9 % is on the slash-and-burn
cultivation, and the rest is by the irrigated dry season rice respectively.  The ratio of the slash-
and-burn cultivation in the provinces in 1994 is rather low compared to the national total of
about 22 %.

Champasak provingee:

Most people in the province engage in lowland rice cultivation.  They cultivate aboul
77,100 ha and produce 192,000 ton of rice on annual average for 1990 to 1994,  There are
also some 17,000 ha of coffee and other cash crops in the Boloven Plateau{sce Table HI-2).
These farmers in the Boloven Plateau do not grow rice on a significant scale, and buy almost all
the rice they need from other parts of the province.  The farmers who live at subsistence level
depend on the stash-and-burn cultivation, mainly in the Boloven Plateau and hilly areas in the
southeast of the province and west of the Mckong.  The annual average area under slash-and-
burn cultivation is cstimated at about 4,300 ha as shown in Table 1[-2.

Salavai province :

- Salavan province is characterized by fertile flood plains of the Mekong and Xedone
which produce substantial surplus of rice. The average annual production of rice is about
103,000 ton for 1991 to 1994, Some two thirds of the people are rice farmers who live in the
plains . In Laongam district there about 7,000 ha of coffec, and other ficld crops like

cardamom, groundnut and cotton are grown in Salavan and Laongam district which occupy a
part of the Boloven Plateau.  Recently banana cultivation is cxpanded in Laongam district(sec
Table [H-3). - ' e T

: ¥

Sckong province:

_ Sckong province was created in 1984 in erder to improve the public services to ‘the

population of the somcwhat isolated and backward parts of Salavan province. The most of
people live in the castern mountains and on the northeastera slopes of the Boloven Plateau near
Thateng. : The cconomy of Sckong is_eatiely based on coffee, cardamom, and subsistence -
farming. . The people who live near Thateng grow coffee and cardamom, and generate the
substantial part of the provincial income(see Table HI-4).  The remainder of the population,
except for a few rice farmers and the people who live in Sekong towa, are slash-and-burn
cultivators mostly live in the eastern mounlains. :

1.2 Livestock and Yisheries

The farmers in the provinces raise buffalo, cattle for farm power and also for
marketing.  They keep pigs, pouliry  for marketing and rasely for home consumption.  The
livestock mostly plays important role as savings for their home economy. There are distinct
- aclivities to promote livestock production in the provinces; a few enterprise scale of cattle
raising projects were aitempted especially in the Boloven Plalcau, but the Government has

NIt



scaled down the activities to the small holders level mainly from the view point of
‘environmental aspect.  The number of livestock in the provinces are given in Tables [11-5 to
HI-7, and Table 11t-4 for Sckong province.  During the period the umber of cattle and poultry
in the provinces increased significantly at a rate of 5.6 % and 6.6 % per annum, respectively.
Pigs increased especially in Salavan provinee with growth rate of 15% per annum on average.
Goat in Sekong province increased remarkably at a rate of 28% . :

The fisheries activitics in the area is also plays important role to supply protein for the
rural population. The Mckong and it's tributaries are the main source of the fishery,
Recently fish culture techniques by a fish pond has been introduced and operated by some
farmers using fingering of such kind of fishes as common carp and tilapia bred by the Fishery
Research and Extension Station.
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It PRESENT AGRICULTURAL CONDITION IN THE STUDY AREA
2.1, Present Condition of Agricullure

2.1.1 Major Crops in the Study Area

(N General

The crops grown in the study arca are largely varied dependent on the altitude and soil
conditions of locations as well as accessibility to the market especially for vegetables. The
cropped area and production of the major crops in the study area are in Tables IH-8 to 11I-12,
and sunmunarized as follows:

{Unit; Areain ha, produclion inton)

District Coffee Tea - Upland rice Lowlandrice  Vegetables  Cardamom  Total
Arca- Prod  Area  _Prod _ Area Prod _Acea Prod Area  Prod. Arca  Prod  Arca

Pakxong 16100 3700 380 100 710 590 240 S0 400 5500 760 250 185%0

Bachiang 566 130 2260 37240 540 1380 - - 650 120 4010
Laongam = 6700 [140 - - 4700 7050 460 1150 . - 1400 130 - 13260
Salavan 50 20 - - 160 100 2390 7160 - - 30 10 2630
Thateng 970~ 260 - - 1116 19%0 270 540 - - 280 60 2630
Total 24380 7250 380 100 8940 13670 3900 10280 400 5500 3120 570, 41120

Note: The data for Pakxong, Bachiang, Laongam, Thaieng arc ot whole district, data for Salavan District include
Zone 1,2,3 and 4.

The main crops found in the study area are, upland and lowland rice, coflee, tea,
cardamom, fruit trees and vegetables.  Other field crops such as soybeans and ground nut are
also grawn in limited area.

@) Rice

The staple food is rice in the study area. The farmers grow rice both in the upland
and lowland conditions. Upland rice (8940 ha) is mostly grown under the skash-and-busn
cultivation method, while the lowland rice (3900 ha )is in the terraced rice field mostly under
the rainfed condition. ~ In Salavan districi, the main crop is lowland rice.  The production of:

upland and lowland rice in the study area is: 13,670 ton, and 10,280 ton, respectively, and
mostly for farmers their own consumption. S ‘ ‘

(3)  Coffee

Coffee is dominated in Pakxang, Laongam and Thateng districts, and some elevaled
pait in Bachiang district.  Coffee is one of major crops in the study area, and the planted area
of coffee trees totals about 24,400 ha in the study area and occupies more than 90 % of the total
area of coffee (26,500 ha in 1993) in the counlry,  According to the information obtained from
LUADP, about 90 % of cofice plantation in the study arca is planted with Robusta, and the
-remaining planted is Arabica and Liberica 5 %, respectively.  The coffee is grown in the area
of altitude above 400 m. - The yieki of coffee is stili very low level as 300 kg/a(husked dried
beans) on average.: :

:(4) Tea

"Teais only planted in Pakxong district along the Road No. 23, from around KM 35
0 KM 43, in 380 ha of total area.  The production is about 100 ton.  Tea is mostly pruned in
vertical shape. Harvesting from cach tea tre is done twice a month during wet scason and
once a month in the dry season. ~ The processed tea is sold in the domestic market.  Due to
high price of coffec in these years some tea farms abondon the production.
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()] Banana

Banana is mainly planted in Laongaim area along Road No. 20.  The yielding area of
banana is about 600 ha out of about 1,000 ha of tolal arca. The plantation of banana for
marketing has been started in these few years and mainly exported to Thailand according to
information obtained from the growers. The average yield of banana is as low as 6 ton/ha &t
present, and the total production is estimated at 3,500 ton in 1994.

{0) Fruils and Spices

Fruit trees ‘'such as durian, mango, kambutan etc. are p!anlcd around v1]1agcs for
marketing in local consumption.  Recently, some private investors has started plantation of
these kind of fruit trees for the marketing purposes.  The Government also intends to extend
fruit teee planfation.  The Fruit Tree Rescarch Station in KM 20 produces seedlings and
supplys these to farmers.  Pineapple is grown mostly in Bachiang district along the Road No.
23 in the limited area.

Spices such as cardamom, ginger, chilly, cte. are also supporling the farm income of
fariners in the study area.  Cardamom is commonly planted in rotation system with uptand rice,
the yield of cardamom in the study area is about 0.3 tonv/ha in capsule.

(1) ~ Vegetables

Vegetables such as cabbage, Chinese cabbage, potato, chayote, are ‘moslly
concentrated to the northern part of central area (Zone 1, 3 and 5) of Pakxong district. ‘The total
arca cullivated is about 400 ha, and these vegetables are mainly produced for marketing for
Pakxe and Thailand.

(&) Other crops

: Upland crops such as soybeans, groundnut, maize, clc. are mosliy cultivated in
: Laongam district.  Fruit trees are also found in every places, especially along the Road No. 20
L in Bachiang district. ~ Almost all of farmers grow banana, mango, guava, cocos; etc. at their
“homestead.” The area planted with these crops is rather small as compared  to the total
cultivated arca. - However fruit tree plays an important role in farm income through the local
marketing.

2.1.2  Cropping Pattern and Farming Practices
(1) Rice

In the study area farmers grow lowland sice at the onscl of the wet scason using
usually local varieties of around 150 days of growth duration, sowing around end of May to
June depending on the arrival of rainfall, transplanting dusing June to July, and harvesting in
November to December. The upland rice is grown mosily with ‘slash-and-bura cultivation
method. = The cropping season is almost sanie as that of fowland rice.  The stash-and-burn
cultivation is mostly practiced as the shifting cullivation with cotation of three to five years in
the lower patt , and ten to fifteen years in the clevated part of the platcan.  In Thongway
village in Pakxong district, altitude is about 900 m, farmers prepare nursery in Auvgust,
transplant in September and harvest in November to December without applying any chemical
fertilizers and compost. - The pests and disease are blast and brows spol, stem borcra, gall
midge and anmy warm according to information from farmers.
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) Coffec

Coffee flowers mainly in March to April and is harvested in December to February,
bul sometimes lasting until March to April. At the harvesting time, labors are employed from
outside the study arca especially from districts located in low altitude rice growing area after
‘harvesting of rice. Usually no chemical fertilizers are applied, pruning is not appropriately
done. They keep up to 7 to 8 stems per plant and as high as 5 to 7 meters for Robusta.
Physiological dic-back is observed almost in the whole area. - Recently LUADP is extending
guidance on coffee trec management techniques by regeneration of old trees aged maore than 20
o 25 years, and pruning, harvesting and post-harvest techniques together with introduction of
dwarf and rust resistant varlety of Arabica. Tt is said that the qualily of coffee at present in
Boloven Plateau is rather low in spite of the very suitable fand and climate for coffec production
mainly due to ignorance of not only farmers but also traders of coffee. © The main reasons of
low quality are; too high moisture content over the 12 % of standard of EC market, one time
harvesting of matured cherry mixed with immature one , slow drying on the ground directly
and causing fermentation of beans, and low milling and sorting quality mixed with broken and
immature beans. One of the private sector coffee trader is intending to introduce wet
processing miethod for Arabica coffee to process high quality coffee in the study area.

3) Vegetables

The main scason of cabbage and Chinese cabbage in Pakxong area is started sceding
in December (o January and harvested in May to June. Potato is seeded in March and
harvested in June in Pakxong arca.  Vegelables are grown with irrigation by walering can or
small irrigation pump during the dry season. * Farmers also grow during the rainy season,
harvést in September to October.  Usually they use improved seed imported from abroad,
using chemical fertilizers such as compound(16-20-0), and urea, and applying insecticide to
control pests especially at the nursery stage.

4) Other crops

Cther crops such as groundnut, soybeans, etc. arc also seeded mosily in the mixing
or rotation with the upland sice, or inter cropping with  young coffee tree. . This system is
recently introduced mainly by the LUADP aclivities.  Groundnut is seeded in May and
" harvested in September 1o October, while soybeans seeded in July and harvested in November .
to December.  Cardamom is planted in the upland rice ficld with mix cropping systen just one -
" or two years before abandon the rice crop.  Cardamom is planted using suckers and become
for harvesting about five to cight years after. - Light weeding is done and no fertilizers are
applicd.

_ "The details of present cropping pattern and farming practices are given in Figures
[1-1 to I1I-5 and Table [11-13, respectively.

2.1,3 Crop Yield and Production

The data on yield of crops in the study area was mainly'colléctcd from District -
Agticulture and Poresiry Services of the related districts, and also through intcrviews (o
farmers.

 The'yield of rice is still at very low level, about 1.5 ton/ha of upland rice, 2.6 ton/ha
of lowland rice on an average. The yicld varies dependent on the culivation method,
condition of irrigation and soils. Lowland rice farmers always complain of the shortage of
irrigation water and less availabitity of fertilizers due to lack of fund to purchase fertilizers.
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Where irrigation water is available in the dry scason, around 3 ton/ha with the improved
varieties is practiced but the very limited areas.

Unilt vield of coffee is very low, around 0.3 ton/ha on average of the whole arca.
There is no data and information available on the irrigated coffee cultivation but farmers
interviewed always request irrigation for coffee to increase yield.

The yicld of cabbage, Chinese cabbage and potato is 8 to 10 ton/ha 6 lom’ha and i0
ton/ha, respectively.  The yield of Chinese cabbage is very low, and cabbage and potato is still
low. . It secems mainly due to lack of proper cultivation techniques of farmers; and parlty
shortage of irrigation water,

2.1.4 Livestock and Fisheries

Livestock raising is also very important activities in the area.  Most of fanners keep
cattle, buffalo, pig and poultry. The cattle and buffalo are mainly for meat and also drauglt
power for ficld preparation and cart.  Horse is also kept in the high altitude area for the
purpose of transportation of materials where cart is not accessible.  The number of hvestock in
the study area is given below and the details are in Tables I11-8 to 11E-12 .

Distirict  Cattle  Beffalo Horse Pig  Poultry Fishery

: Pond Prod.
Pakxong 17900 2220 530 5930 22000 0 170ma 16fon
Bachiang = 5660 2110 - 5150 21000
Laongam 10430 2450 - 9760 39200 -
Salavan  © 4130 4630 - 3100 29700 78 ha
Thateng 1750 1090 22 . 1130 5450 1 'ha

Towl 39870 12500 382 25610 117350 249 ha . 16ton

in Pakxong area, large scale of catle raising was once allempted but from the view
: point of protection of water tesources and cnvironment, the local government is going to
- reconsider the development of large scale cattle farm in the area.- But the Government has
- intention to promote small scale holders (less than 400 to'500 heads per family)  with semi-
intensive raising method (improvement of grass: land, pasturing and faliening) without
concession of the fand in the area. Catlle and buffalo raising is practiced by fre¢ ranging
“method (so called), the farmers keep them in freely moving mainly in the forest areas, with'

lcss care of animals.  Raising method of animals are still primitive, and during the dry season,
_grass for callle becomes short in comimon. The most problem matters for livestock raising is
~ disease control, especially foot and mouth disease.

Inland fisherics is an important source of protein supply for the people of the rural
area. © Fisheries activity in the study area is mostly done as capluring fish wilh cast net, traps,
“or scoop netin the rivers, small streams, canals, ponds and Jakes wherever they can access to
catch naturally propagated fishes. The precise datd concerniing to the amount of fish caught in
+ "the study arca are not available.  Besides, recently fish cultivation vsing artificial fish pond is
-promoted by the government, but the area is not so large yet. ° The kind of fish cultivated is
mainly common carp and tilapia, for which fingerings are supphcd from the Fishery Rescarch
and Extension Station located at KM 8. The number of fingerings suppliod to the farmers by

* - the station was about 215,000 in 1994 increased from that of 55,000 in 1993.  The accurate

production data is not available yet due to little experience of harvest.
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2.1,5 Agro-processing

The most important agro-processing activity in the study area is milling of rice and
husking of coffce. Most of villages are equipped with privately owned mills in their villages.
Data on the number of mills in the study area is not available, but through interviews to
villagers, no constraints are raised on the shortage of mills. At present almost all villagers use
rice mill for milling rice, inslead of pounding method. The milling charge is about 10 Kip/kg

- { out put ). There is found only one lype of milling machine of steel huller one-pass type.” The
type of mill is used for milling of rice and coffee and the average capacity of mill is about 200
to 300 kg of coffec (owtput ), and 300 to 400 kg/r of rice (output).  The recovery rate of
mifling is about 60 - 62 %  for rice, and about 50~60 % for coffee to dried cherry according to
the millers respectively.  The milling machine dre usually operated with 16 to 18 horse power
of diesel engine, but where electricity supply exists, electric motors are common. These
engine and machiae are imported mainly from China and Thailand, some are from Taiwan.
Processing of tea is made in the very limited places around villages from KM 35 to KM 43,
where farmers grow tea which seeins to be Shan of Assam variety. ' Non fermented tea is
processed by reasting method using hot iron plate by individual family of tea farmer.

2.1.6 Agricullural Machinery

" In these two years considerable number of hand tractor(two wheel) and milling
machine were imported from Thailand, China and Taiwan.  The most of hand tractor is used
for transportation of materials with traitor but not for tilling of ficld. The accurate dataon the

“number of médchine in the study area are not available, but according to information by some
trader who sold 50 units of hand tractor during March to May in 1995 in Pakxong district,
more than 200 of hand tractors were believed to be distributed in Pakxong district.  Some
large farmers such as who operating cattle ranch have medium scale of tractors ( 30-45 HP) but

“the number is very limited.  Some farmers ask these tractor owners o prepare the field, about
70,000 Kip/ha by one time of ploughing and harrowing.

2.2 Constraints for Agricultural Development

Most of the constraints which are crucial (o profitable and sistainable agricultural
development in the study area, arc due to insufficient agricultural services and infrastructues.
Major constraints to further developiment of agricullure are sumimarized as follows: o

a. Trrigation Waler Deficit

The farmers are suffering from shortage of irrigation water for cultivating rice in the
wet season, particularly at the beginning of the wet season duc to cratic distribution of rainfall.
The rice farmers in the study arca are cager to grow rice at least for self-sufficiency.” The
Government has strong intention to reduce slash-and-burn cultivation of upland rice. It is
essential to develop stabilized agricalture with effeclive irrigation water supply to achicve the
suslainable development of agriculture by replacing slash-and-burn cultivation with it.

b. Lack of Supporting Services and Improved Technigues

Despite the fact that the existing agricultural ar¢a such as coffee plantations, rice and
vegetable fields as well as livestock raising in the study arca have a large potential of
increasing productivity, no packages of farming techniques have been developed.  Since
there is no basis of researched techniques, credible extenston services for increase in crop and
livestock production for farmers could not be provided sufficiently by the offices concerned,
mainly due to shoriage of qualified manpower, facilities and equipment, and operational fund

- for research and extension work as well as fack of appropriate credit opporiunities al
reasonable cost/interest rates. ' -
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C. Insufficient Marketing System of Agricultural input and Ouipt

The shortage of agricultural inputs such as festilizers and chemicals, as well as
improved seed and seedlings, is a major constraint in (he study area.  Most of the farmers in
the area are facing transportation problems both for inputs and outputs, and inadequate capital
to puichase these inputs. 'The farmers also have less accessibility to market information,
cspecially on  export-oriented products, and have less power of negotiation with traders due
to lack of a marketing organization of farmers.
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11X AGRICULTURAL DEVELOPMENT PLAN
3. 1 Basic Agricultural Development Plan
3.1.1 Agriculturat Development Potential

The agricultural development policy of the Government is focused on (i) self-
sufficiency in food{rice) and food securily, (i) promotion of production of agricultural
commoditics, and {iii) reduction of slash-and-burn cultivation by stabilized farming. -Along
with the policy, potential of agricultwral developmeat in the study arca was focused on
increasing agricultural production through (i) intensification, and improvement of the existing
agricultural practices, and (i) expansion of a new agricultural and.

(N Crops

The existing agricultural activities in the study ‘arca are characterized as rather
diversified farming system by cultivation of coffee, some extent of tea, cardamom and
vegetables in the clevated arca(above 400 m in altitude), and various upland crops such as
upland rice, lowland rice, groundnuts, soybeans, fruit trees etc. in the relatively low
area(below 400 m).  The unit vield of the major crops cullivated in the study area is stagnated
at rather low level in general, despite (he natural condilions in the study area are quite suilable
for wide range of crops, and there are much rooms to promote agricultural production by
means of improving land productivity with appropriate agricultural techniques and
infrastructure.  The present crop yield and the potential yiled of major crops grown in the
study arca are summarized as follows: : :

Crops - Existing Asea Present Anticipated  Yield Incremeni

(ha) Yield Yicld ' {ton/ha)
{tonvha) _{ton/ha)

Colfee 24380 . 03 102 0.710 1.7
Mea . 380 - 026 Lto2 . 07wl?
_Upland rice 8946 T 3t04 . 141024

Lowland rice 3900 2.6 4105 1.61026

Vegetables: . o

Cabhage i80 .8 20 12

Chinese cabbage 50 6 2010 30 14024
. _Polalo : 80 10 20 ity

Notes: The anticipated yield of cach crop is estimated based on the average prodction
conditions under imgation for the tropics; sincg there is no reliable data on the ultimate

crop yieldin and around the slud{ arca. . 1he antiy r:f)ﬁlpd Jidd of coffee is assumed at_rather
conséevative level referred to 5 tonfha of Jvotcnlh yield undor imigated condition{Gordon
Wrigley, 1988, and Neiherlands MAF, 1989). . :

It is obvious that there is much rooms for increasing crop production by improving
crop yicld by intensification of farming practices.

The expansion poteatial of agricultural land in the study arca was assessed with land
capability classification based on the results of soil, land use and lind capability survey, and
crop suitability to the climatic condition which varies due to altitude of the land.

To assess the potential of crop preduction increase, the proposed typical cropping

patterns were formulated taking into account the crop suitability by altitude and the present
agricultural land vse in the study area as follows:
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Alitude Cropping Wel season : : Diy season

pallesns - .
600< Al Lowland rice(133 days variely)  Lowland rice(120 days variety)
<600 A2 Lowland rice{150 days variely)  Lowland rice{135 days varicty)
600< Bl Lowland rice(135 days variety)  Cool scason vegetables, gencral
_ 7 _ ficld crops
<600 B2 Lowland rice{135 days variety)  General ficld crops
600< C Upland crops, vegetables Frost tolerant vegetables
L A00<1000 D Colfee / tea

The land of 135,600 ha suitable for agricultare in the study arca was widely classified
into four based on altitude, and the possible agricultural development potential was assessed
applying the proposed typical cropping palterns as follows:

Suitable ava [rriga_b!c.arm Non irsigable

Alti(ude(ln) Proposcd Cropping pattern for 3g.l'iCU“Ul'C (ha mn nel) area (hﬁ in
. (ha in net} net)

Cfchange sfash-and-bum to

above permanent cropping 22,900 2,450 20,450

1,000 systemy)

B Diexisting arca) e —_
Alfexisting arca)
Bl(existing and new area)
C(change slash-and-burn to _
. 600 -~ permaneol cropping 59,300 16,120 43,680
1,000 system)

D(Robusta, existing arca)
X Arabica,new arca,
_change from slash-and-burn) _ _
A2{cxisting and new arca) '
400 ~ 600 B2(existing and new area) 19,700 8,030 11,670
D{Robusta, existing arca)
AXexisting and new arca)
below 400 B2(existing and new arca) 33,200 28070 5,130
_ D{(Robusla, cxisting arca) -

Total

135,600 54670 80930

o “The agricultural land area possible to be irrigated is estimated at about 54,800 ba in
_ total in the study area and approximately 80,800 ha of non' irrigation area was clarified as
shown in the above table. : :

3.1.2  Basic Develapment Concepts for Agricullure
(D General

, The ultimate objectives of the Master Plan is to achieve a substantial and sustainable
life improvenient of the people in the study area.  The basic agricullural development concept
adopted within the framework of the Master Plan is to increase agricultural output to contribute
1o the life improvement by raising the family income.  The envisaged agricultural developiment
in the study arca would be achieved through at first intensification of the existing diversified
agriculture by improving husbandry technologics and development of infrastructure.  And
* secondly by the expansion of agricultural arca with establishing sustainable farming systems or
by developing lowlawnd rice field changing from the slash-and-burn cultivation which still
remained in the study area.

{2) Coordination with Other Developmeat Aclivities

The LLUADP has been started from 1993 to promote agricultural activity in the
Boloven Plateau especially for improvement of upland farming system including field crops,
vegetables, fruits and olher economic trees, and animal health, as well as rural infrastructutes.
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The research and extension work for coffec is mostly concentraicd o improve planting
materials, cultivation techniques, and improvement of coffee for entirely coffee area in (h
Platcau. Extension work for upland crops at present are mostly concentrated to the area of
Thateng, Salavan and Loangam district except Pakxornig district.  The agricultural development
plan in the frame work of the present Master Plan is formulated taking into consideration of
well coordination with the activities of LUADP as well as other development projects.

(3) Model Devc[opm'cm Arca

The agrn:ultural activities in the study area are varied mostly by the topographic and
climatic conditions. The "model development area® method is proposed as the basic strategy
to approach the overall agricuitural development in the study area.  The model area including
model villages would be established in each category of agricultural land classifted(especially
by altitude} , and it would be nuclear for extending agricultural development to the
surrounding areas.

(4) Stagewised Development Approach

Taking into consideration the prevailing constraints for agricultural development, the
“agricultural development would necessary to be supported by various components sucli as
strengthened research work and extension services, and improved marketing system and
facilities as well as rural and agricultural infrastructures.  Further more, considering the vast
size of the envisaged objective area for agricultural development, the stagewised development
strategy is required (o be formulated based on the view point of short, medium and long term
development periods.

3.1.3 Basic Agricultural Development Plan
(1) Long Term TFarget and Assumptions

The basic development plan for the entire ‘suitable ‘area for crop culuvauon was
formulated with the following long texm development targets and assumptions:

- to develop the whole land smtablc for agricullure as population increase with
2.7 % per annum in the study area, basically by family farm of small scale holder -
system with 2.5 ha of holding arca on avuagc it will rx,quire about 30 years to .
develop the whole area, :

- to maxmnize irrigated 'ignculluml area to s{abihzc and sustain yield and production,

- to cstablish the penmanent cropping system suitable to the non-irrigable arca
through long term research and expenences

- to reduce slash-and-burn cultivation into less than one tenth of pnscnl area in 30
years, and

- o replace slash-and-burn cultivation with permanent cropping systems by
increasing diversified crops such as coffee, tea, vegetables particularly in the
elevated arca, and ficld crops such as gmundnut soybcans, maize elc. in the
middle 10 lower area, donble cropping of rice under irrigation in the lower area.

@ Proposed Cropping Pattern

The proposed cropping pattern for the basic development plan was formulated based
on the above assumplions and targel with applying the proposed lypical cropping palterns as
shown in Table 111- 14 arid sumimarized below:
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(Unit: ha)

_ Existing Proposed
Crops - Isrigated Non- jsrigated - Total
Wel Dry Wet -~ Dy — Wel Dry
Coffee 24,400 iLo0s 11,005 48370 48370 59,375 59,3715
Tea 380 380 380 1,000 1,000 1,380 1,380
Upland rice 8,940 ¢ 0 00 o 700 -0
Lowland rice 3,900 40,275 10,240 0 0 40,275 10,240
Vegetables 400 480  B255 5230 1,500 5710 9,955
Cardamom 3.120 0 0 800 - 800 800 800
Ficld crops® 2,530 12,360 19830 2,600 22,360 14,360
Fruit trees* : O 0 - 5,000 5,000 5,000 5,000
Total 41,140 54670 42,240 80930 _ 58670 . 135600 100910

* The existing area is negligible small comparing to those of the othets.

As seen in the above lable, the total cultivated area will be expanded to about 135,600
ha of suitable land, say about 2.4 times of the 41,140 ha of the existing area, with about
54,700 ha of full irrigated area.  About 9,000 ha of upland rice under slash-and-burn
cultivation will be reduced to about 700 ha while existing 3,900 ha of the rainfed lowland rice
ficld will be expanded and converted to about 40,000 ha of irrigated rice field in the wet season

~and 10,200 ha will be cultivated in the dry season respectively.  Existing 24,400 ha of coffee
field is expanded to about 59,400 ha out of wich 11,000 ha will be irrigated. ~ Area for
vegetables irrigated will be about 500 ha in the wet scason and 8,300 ha in the dry season while

the non-irrigated vegetable area will be about 5,200 ha and 1,500 ha in wet scason and dry
season, respectively.

(3) - Anticipated Crop Yield and Production
The anticipated target yield of crops is as shown below:

Crops Present Without ircigation With irrigation
) {tondha) . "~ {ton/ha) _ (torvha)

Lollee 203 X0 LS
" Tea 0.26 0.5 _ L.
Uptandyice ol oo L e A
" Lowland rice _ -

Local varicty . ' 2.6 2.6 3
-_Improyed vaviety - S | -

Field crops: '

Groundnut I : 1 2

Soybeans | : l 2
Madee o] i — i_ .

Vegetables:

Cabbage 8 10 20

Chinese cabbage 6 10 20
_Potato 10 10 : 20

© The targct yield of cach crop is assumed at (he average produciion conditions_under
irgaiton {or the tropics, since there is ro reliable data on the ultimate crep yicld in
and around the study area,

The increment of unit yield of crops without irrigated conditon was csli'ma{cd_(aking
into account the agriculinral extension activities in the furture.  ‘The increment of crop

production with project condition comparing to the present conditon was cstimated as shown
below.
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{Unit_ ton)

_Present _Proposed

Crops Ierigated Non- irrigated Total Increment

. Wet Dy Wei Dy —
Coffee 7,250 ¢ - 16,508 0 48,370 64,878 57628
Tea 100 190 190 00 200 880 780
Upland rice 13,670 - 0 0 1,400 0 1,400 12,270
f.owkand rice 10,280 161,100 40960 -~ 0O -0 202,060 191,780
Vegetables 5,500 9,600 165,100 52,300 15,000 242,000 236,500
Cacdamain 570 0 .0 240 0 240 -330
Filed crops* 5,060 24,720 19,830 2,000 - 55,610 51,610
Fruit trees? _ ) 20,000 20,000 20,000

Totat 31,370 175,950 247,470 94070 65,570 S83.068 345698 _

The increment of coffec, rice, vcgetables' is about 57,600, 180,000 and 240,000 ton,
respectively.  Fited crops such as maize, groundnut and soybeans will be increased to about
51,000 ton, while Cardamom will be decreascd along with reducing slash-nad -bumn cultivation.

{4) Livestock and fisheries:

Livestock raising, caltle, buffalo, pig and poultry, plays very important role in the
farmers' economy traditionally in the study area.  The high potential of catlle raising in the
Boloven Platcau has been recognized, and some large scale of caftle farm development was
attempted, but from the environment point of view, the attempt has been changed to
reforestation activitics to keep watef resources especially at the higheér portion of the plaleau.
The proposed livestock development is based on the introduction of package of simple
technologies as follows: ' '

- fencing for animals o prevent free roaming sytem by growing shrub and tree
legumes and live fencing around house compound, and as hedgerows on crop
boundarices, _

- legume grasses sown in grazing land without ‘modifying traditional grazing
management drastically, and techniques for ensilage making especially for dry
“season feed, _ - .

- introduce semi-intensive raising method including grazing land improvement and
some cereal crops such as maize for fattening, and o '

- improvement of vetetinary services by the concerned offices

The middle to lower part of the plateau, especially natural grass land or bush land
after slash-and-burn cultivation {(about 43,000 ha) has a large potential for development of the
improved grass land or feed production for livestock raising. The possible number of
livestock which is represented by cattle is estimated as follows: :

District Grass land/feed ceops Number of cattle
. {ha) (No.)

" Pakxeng 29,000 58,000
Bachiang . 8,000 16,000
Laongam 3,000 6.000
Salavan - 1,600 2,000
Thateng 1,0G0 2,000

Total 42.000 ___- 84000
The possible nuimber of catele grazed per ha alter improvement

is assumed at 2 heads.

: The most constraints for small holder livestock dcvclopmcnl is lack of package of
technology for feed production and animal health control. As for feed production, it is
required to cstablish’ (he sustainable upland *farming systems for fodder production by
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displacing the slash-and-burn cultivation systems.  The technolegies for small holder farmers
which is most appropriate (o the study arca would be introduced from the neighboring
Southeast Asian countrics.  The Departmicnt of Livestock and Veterinary Services has plan to
strengthen the Livestock Research Station at KM 49 to extend semi-intensive livestock raising
method including forage technologies and veterinary seivice.  The veterinary service is
inevilable to promote livestock production to meet international health standards, especially for
export to foreign country.  Livestock development in the study area would be much promoted
by establishing the required technologies in the long ran of research work.

. There is potential for fish culture using natural ponds and streams as well as artificial
ponds in the platcau.  Unused riumber of natural ponds above 1,200 in in the Pakxong area
can be utilized for fish culture by cstablishing a legal lease system by the government to private
investors or village comnnities.  There is also fish culture potential using the natural streams
in the plateaw, such kind of cool water fish as trout, and even in the lowland rice field for carps
and tilapia, etc. It would be necessary to establish technofogies package through long term
research and experiences.  The existing area of ponds in the study arca is estimated at about
250 ha including naturad ponds in Pakxong district. ‘The potential of fish production is
estimated at about 250 ton/year, applying rate of 1 ton/ha (common carp or tilapia). About
500 ha of regulation pond for irrigation purposc would be constructed in the Lower Xeset
project and the 500 ton of fish culture potential would be newly created.

3.2 Proposed Agricultural Development Plan for Model Areas
2.1 General
The agricultural development plan for the selected 16 model development project areas

was fornulated along with the basic development concepts and taking into consideration the
following specific objectives: ' ,

-

- to replace slash-and-burn cultivation{upland rice) with fowland rice or upland field
crops other than upland rice, '

- to promote vegetable and upland field crops especially in the elevated land

- o promote double cropping of rice in the lowest land where most of lowland rice

is cullivated under rainfed at present, _ _ 7

-+ to expand coffee plantation, ‘Arabica as weel as Robusta, to the middle (o elevated
land, and . ‘

- to promote semi-intensive livestock raising especially for catile by improving
pasture lands and veterinary services.

3.2.2 Present Condition of the Selecled Project Arcas

‘ The present agricultural condition in and around the selecled project areas are

- eStimated mainly based on data of the concerned villages obtained from each disltrict agricultural
services and given in Table TNI-15.  The sclected areas are located from 100 m  at the lowest
‘o above 1,200 m at the highest pioject area respectively. . These areas include almost all types
of agricultural activities obscrved in ‘the study arca.  Coffee plantation area concentrated to the

~higher land while the lowland rice filed is mostly in the low altitude of 100 to 200 m, but
including the lowland rice field found at altitude of 850 to 900 m.  Livestock raising,
especially cattle and pigs is found almost all areas, but much buffaloes are found in the lowland
ricc arcas.  The total numnber of houschold is about 5,800 with 31,600 pepulation, and the
total ceopped area is about 9,400 ha, 1.6 ha per household on average. ~ The fotal number of
catile, buffalo, pig and pouliry is about 9,100, 3,800, 6,500 and 37,000 respectively,
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3.2.3 Prop‘o‘écd Cropping Pattern

“The typical cropping patterns for the sclected project areas are formulated as shown in
Figure HI-5 and the proposed cropping patteins are as given in Table II{-16 and summarized as
follow:;

. . (Unit : ha}
Present With Project Inceement
Crops Welscason - Dry season  Wet season Dy season  Wel season Dry season  Total
Coffez 2,980 2,980 3,730 3,730 750 150 750
Tea 20 90 90 _ 0 0 0 0
Field crops 240 0 220 4,470 -20 4,470° 4,450
Upland rice 1,380 0 0 o -1,380 0 -1,380
Cardamom 290 290 10 10 <280 0 - 2280 -280
Lowland rice 1,730 0 17,070 5,560 15,340 5,560 20,900
Vegelables 0 0 290 850 250 850 1,140
Total 6710 3,360 21410 14,710 14,700 11,350 25,590

Note: These figures are of rounded off.

Planted area of coffee is increased by 760 ha, about 25 % of the present area while the
- area of tea remains as it'is.  Field crops such as groundnut, soybeans etc. are increased by
about 4,500 ha for dry scason in the lower altitude area.  Mast of Cardamom area combined
with upland rice is decreased, but Cardamom cultivated in the clevated area as upland crop
would réemain as it is. Lowland rice is increased especially in the lower area. Vegetables is
increased in the elevated land. The increment of the lowland rice cropping area is about
20,900 ha, thai of vegetables is about [,100 ha.

3.2.4 Proposed Farming Practices

Proper farming practices arc essential for realizing the full exploitation of agricultural
poienlla] in the project area.  [L is necessary 1o introduce new high-yielding and high quality
varieties of crops with appropriate techniques of fertilizers and agro-chemicals usage along with

“the supply of irrigation water and institutional support services.” The present small holding
farming practices prevailing in the project area are applied basically, such as animal power for
land preparation and transportation, manual operation for transplanting and harvesting, etc.
Although farm mechanization is now gradually introduced in the area, but the rapid farm
‘mechanization is not récomimended in the proposed farming practices in due consideration of
the large amount of investment needed at once for the individual small holding fariners.

Regarding plant protection, proper application of chemicals will become necessary for
safe and effective control of insects and diseases taking into account the selection of atlractive
and non-harmful agro-chemicals. The minimun: use of pesticides is recommended to avoid
disastrous damages by pests if necessary with introduclion of the environmentally sound
praclices by using selected chemicals and under a proper guidance of the agricultural services.
The inputs and labor requirement for the proposed farming practices for each crop are
summarized in Table I1E-17.

The farming practices to be paid attention are m’m’agcmcnt and improving of soil
fertility in (he arca.  Mulching practices with leguminous crops or cut and dried grass has been
proved over many years to be beneficial for the purpose of protecting the soil and increasing
crop yield in many countries.

Proper management of livestock is essential to promote livestock production as well
as keep clean living environment in the study area.  The most of farmers are feeding animal
with residues and byproducts of crops, and the animals area mostly freely roaming in and
around the living areas and cattle and buffalo are pasturing even in the forest area. It is
secommended to produce managed grazing lands by improving fodder instead of depending
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only on the natural grasseés which could be done with minor modification of the traditional-
- geazing management.  Beside grazing improvement, il is also essential to promote disease
control by extension of veterinary services.

3.2.5  Anticipated Crop Yield and Production

The present yield of crops in the project arca is rather low level mainly due to Tack of
irrigation water, shorlage of farm inputs, and low level of supporting services to provide
farming (echuiques and materials.  After implementation’ of the project, the yield of crops
“would be substantially increased and stabilized theough getting accustomed to irrigation farniing
practices accompanied with agricultural suppost services. - The increase of yield without the
project is considered to be insignificant.  There are liltle rescarch or actual  results regarding
the ultimate crop yield in the shudy arca.  The anticipated crop yield is assumed based on the
information for c¢rop yield generally achieved in the tropics.  The proposed target yield is as
shown below: :

Crops Present With project
_ {ton/ha) {tonvha}

Loffce 0.3 [ O EE
Tea : 0.26 I B
_Upland rice _ e R R

L.owland rice

Local varicty 2.0 3
_Impeoved variety —_— — 4

Vegetables:

Cabbage 8 20

Chinese cabbage 6 20

Potato 10 20

The target yield of each crop is assumod at the average production conditions under

imgation for the tropics, since there is no reliable dwa on the ultimate crop yield in
and around the study area. _ .

Most of farmers in the study area are not familiar yet with new varictics of crops and
farming practices to be introduced such as proper fertihization, plant protection, and water
managenent.  In order to attain the projected target yicld as carlier stage as possible by
~ applying the proposed farming practices, it is essential to improve and strengthen the preseat
agricultural supporting services in keeping pace with the imiplementation of the infrastructure
development. [t would take rather long time to ¢nable the farmers to sufficiently manage the
- operation of the irrigation facilitics and to attain the projected target yicld in success, because
the supporting systems and research institute are still not well organized and the qualified
manpower is in short. It will take some long time to train the extension officers possible to
work effectively. It is necessary to start research and training work prior to the start of the
construction works,  ‘The build-up period is assuimed at five years after completion of the

- project works and slarting the proper support services. :

. The anticipated crop production by the project at full target stage is given in Table
- 1M1= 18 and summarized as lollows:

Hi-16



: - . ) (Unit : ton) |
Crops Without Project  With Project ~ Increment

Coflce* 890 5,600 4,710
Tea 23 o0 67
Field crops** 240 9,400 9,160
Upland rice 2,070 0 -2,070
Cardamom 87 3 -84
Lowland rice 4500 90,500 26,000
Vegetables? 84 0 . 22,800 22800

* Production is in hulted dried beans.
8% Counted as groundnut. :
¥+ Counted as cabbage or potato.

The anticipated production of coffee, tea, ficld crops is about 5,600, 90, 9,400 ton
per annum respectively.  Lowland rice and vegetables will acheive more than 90,000 and
22,000 ton of producilon respectiviey.  The expected increment of production of coffee is
about 4,700 ton(hullcd dried beans), about 70 ton of tea, about 9,000 ton of field crops such as
groundnut and maize. The remarkable one is 86,000 ton of lowland rice which count nearly
one fourth of total rice preduction in 1994 in the conceined three provinces. Vegetables, the
cxpected increment is about 22,800 ton which will becoine valuable crops for both of domestic
and foreign markets. '

'3.2.6 Livestock and Fisheries

There are about 9, 100 head of cattle and 3,800 head of buffalo in the project area.
The anticipated production of livestock is assumed based on the number of livestock in the
project area which is mostly grazed on the natural lands with livestock unit of about one
lhead/a al present. By improving the grazing lands wilh introduction of forage and caring
with veterinary services, the livestock unit would be increased to double of the present level.
Also by increasing lowland rice cullivation, it will become necessary to increase buffalo for soit

preparation  with forage and by preducts of rice.

There is about 40 ha of fish ponds in the project area’and the expected fish production
will bé increased to aboul 40 ton per year. Beside the existing pond, about 500 ha of -

regulation * pond for irrigation will be constructed in the Lower Xesct project area,: which X

may have potential to produce 500 ton of fish in a year. 1tis necessary to conduct long term
rescasrch and expetiences to establish techriologies package for effective extension of fish -
- culture. C

3.3 Expected Agricultural Impact

The major direct agricultural impacts expected to be brou ght at the full target stage of
the model area development project are summarized as follows:

- Self Sufficiency in Food(rice) will be much improved through substantial increase
*of lowland rice wihch account about 86,000 ton per year, . '

- Reduction of slash-and-burn cultivation and promotion of crop diversification will
be achieved through introduction of stabilized sustainable cropping system under
irrigation by increasing coffce plantation, ficld crops and vegetables, as well as
increasing lowland rice field,

- Live stock raising activities will be improved and promoted through grazing land
improvement and scmi-intensive faising method together with appropriate

, velerinaty services, - o : o
- Tland fish culture will be promoted by improving culture method through
" effective extension work based on the researched technologies.
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v AGRICULTURAL CONDITION IN AND AROUND SCHEME AREAS

To grasp the agricidtural conditions in the priorily shceme areas, the basic data and
information on the major agricultural activities and the main kind of crops, production and
cultivated arca as well as number of livestock and area of fish pond in and around the scheme
arcas were collected through field reconnaissance, interview to farmers and village offices
- concerned and sunimarized as shown in Tables 111-19 and 20. ' -

4.1 Major Crops in and around the Scheme Areas
The miain kind of crops cultivated vary by scheme areas as summarized below.

{Unit : area in_ha, production in (o)

Main crops Upper Champi  Uppet Tapoung Upper Kapheus . Lower Xe Set Upper Tay-Un
Arca Prod Arca Prod Area Prod . Arca Proud Arca Prod
Colfee 1,630 4107 430 170 450 {40 - - 160 23
Tea . 250 82 - - S - - - - -
Upland rice 10 5 20 13 260 390 120 250 50 10
Lowland rice . - - - 2 6 o0 230 70 120
Cabbage - - 130 1,400 - - - - - -
Groundnut - - - - . - 150 230
Chilly - - - - - - 70 6
- Cotton - .- - - - - 30 15 - -
Cardamom 8 0.1 - - - - - - 5 0.2

(1} Upper Champi Area

- The main agricultural activities in this area are based on cultivation of coffee and tea.
About 96 % of farmers have 1,630 ha of coffec farms, and about a half of them holds 250 ha
~of tea fam also,  Average holding size of coffee and tea farms in the concerned 8 villages is
. 2.4 and 0.4 ha respectively.  Upland rice cultivated under slash-and-burn system is about 20
“ha (upland rice and cardamom areas). Anmual production of coffee, tea and rice is about
490(green been), 80(processed) and S(in paddy) tons respectively. . Tea cultivation in the
. i Boloven Plateau is mostly concentrated to this area.  Durian is planted in villages of KM 33

~to KM 35 along Road No. 23,

(2) 'Uppcr']‘apoung Area

Aboul 430 ha of coffee is the main crop of three villages in and around (his area
“followed by about 130 ha of vegetables such as cabbage, Chinese cabbage under slash-and-
bura cultivation system.  Abowt 96 % of farmers cultivate coffee, and more than 60 % of
farmers grow cabbages in addition to coffece.  About 20 ha of upland rice under slash-and-
* burn cultivation system mostly are continued by farmers in Phoulangkeo village, on the other
hand cultivation of cabbage is mostly carricd oul by farmers in Houaisan and Xetapoung
villages. The farmners hold coffee, cabbage and upland rice field of 1.8, 0.9 and 0.7 ha
respectively on average.  The annual production of coffee, cabbage and upland rice is
estimated at about 170, 1,400 and 13 tons, respectively.

3) Uppgr Kapheu Area

. Aboul 95 % of farmers cultivate 260 ha of upland rice and more than 90 % of farmiers
grow 480 ha of coffec. The average holding size of upland rice and coffec is 0.6 and 1.2 ha,
~and annual production is cstimated at about 390 and 140 ton, respectively. Lowland rice area
is limited only to 2 ha and 6 tons of production by three farmers, the most of farmers stiil
depend on upland rice cultivation under slash-and-butn system. ' :
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(4y - Lower X¢ Set Arca

Main crops in this area are upland crops stich as 140 ha of groundnul, 60 ha of chilly,
30 ha of cotton and 110 ha of upland rice under slash-and-burn system.  Total lowland rice
area is only 80 ha and concentrated on only 30 % of farmers in the area and at 4 villages out of
6 in the arca, say Nalteu, Sengvang-ginai, Sengvang-noi and Natou. More than 80 % of
farmers cultivate groundnut in addition to lowland rice or upland rice, and 60 % are based on
upland rice plus other upland crops. ~ Annual production of crops is cstimated at 210 ton of
groundnut(in shell), about § ton of chilly(dried), 230 ton of upland rice, 210 ton of fow!land
rice and about 15 ton of cotton(seed cotton).  The average holding size of crop ficld is 0.5 ha
of groundnut, 0.3 ha of chilly, 0.5 ha of upland rice, 0.7 ha of lowland rice and 0.3 ha of
cotton.

{5) Upper Tay-Un Area

Main crops in and around the area are 100 ha of coffee, 70 ha of lowland rice and 50
ha of upland rice. Their typical farming type is lowland rice with coffee, or upland rice with
coffee.  Aboul 55 % of farmers have lowland rice field, and about 47 % of farmers cullivate
upland rice under slash-and-burn system.  More than 80 % of farmers grow coffee in
addition to rice cultivation. = Average holding sizc of coffee, lowland and upland rice field is
1.0, 1.2 and 0.9 ha per farmer.  Annual total produiction of cach crop is estimated at about 23,
120 and 70 ton respectively.

4.2 Crapping' Patlern and l*'élrming Practices

: Cropping paltern in and around the areas is characterized by kind of crops cultivated,
and there is no clear difference in cropping season through the areas as shown in Figure III-6.
The farming practices prevailing in the arcas are almost in the same level of techniques.

{H Coffee

Main coffce flowering season is end of February to March and harvested mainly in -
January to March in Upper Champi and Upper Tapoung areas, December to February in Upper
Kapheu antd Upper Tay-Un areas.  Usually no chemical fertilizers are applied, pruning is not
appropriately done. Coffec tree management techniques as well as harvesting and post- .
harvesting techniques is at present éxpanding under the guidance of LUADP covering whole

Boloven coffec area.  According to information frem the farmers in Upper Kapheu area, the

yicld of coffec in 1995/96 resulted in as low as about 1/3 of the former year mainly due to
water deficit during flowering to swelling season of fruit. '

) Cabbagc

Cabbage is the main vegelable produced in Upper Tapoung arca, any other priorily
scheme’ arca grows vegelables for market.  The rmin season is started as seeding in
December to January and harvested in May to June,  They also grow during the rainy scason,
harvesting in Scptember to October.  Usually they use sced from abroad, use chemical
fertilizers such as compound{16-20-0), and applying insecticides to control insects. Main
insect is Diamondback moth(Pulutella xylostella) of which larvac damage on leaf.  Scedling
of cabbage is prepared in a nursery located along streams with watering by can or small pump.
Transplanling to the main field is done waiting rainfall, but &t present some farmers have small
irrigation pumps to uplift water from the streams.  Most of cabbage production is done under
stash-and-burn system and some of the field are planted with coffee trees after cabbage.

3) Rice . _ o _
The upland rice is grown under slash-and-burn system in some scheme areas,

HI- 19



especially in Upper Kapheu, Lower Xe Set and Upper Tay-Un arcas. -'The rice is sown
directly to the ficld at the onset of the wet season using usually local varictics of around 6 to 7
month of growth duration, and harvesied in November to December in Upper Tay-Un and
Upper Kapheu areas, and October to November in other areas.  Most of lowland rice
cultivation is found in Lower X¢ Set and Upper Tay-Un arcas with irrigation water divested
from rivers near the field.  Ordinary transplanting metbod is applied using nursery.  Sceding
time is around May to Junc and transplanted 1 month after sceding, and harvested in
November to’ December in: Lower Xe Sct area, and December to Januvary in Upper Tay-Un
area.  Most of rice is glutinous varietics.  Harvesting is done threshing on panicles standing
in the ficld for some varietics of high shattering characteristics.  Other varictics are harvested
‘culting on the middle part of stem using sickle.  Threshing is done usually by manual in the
field and carried by cart to granary in the village.  Neither chemical fertilizers nor pesticides
are applied for rice cultivation in the scheme areas.  Considerable damages on rice are caused
by wild bore, rodents and crabs according to information from the farmers.

(4)  Upland Crops

~ Other upland crops such as grountdnut, chilly and cofton are cultivated in Lower Xe
Set area in addition to rice cultivation. Cofton and chilly is somectimes grown in mix each
other.  Chiily is transplanted at the beginning of the rainy scason and harvested in September
to October.  Cotton is sceded in June and harvested in November to December. . Groundnut
is seeded in May (o June and harvested in August to September.  Variety of groundnut grown
in the arca is mostly local bunch type. Usually no chemical fertilizers and pesticides arc -
applied. o

(§) ~Tea

: Teais found only in Upper Chamgpi arca. . Harvesting of tea is done twice a month
during wet season and once a month in the dry secason.  The processing method of tea is
foasting on the wide iron pan using fire.  The tea is sold in the domestic market, but some tea

+ farms are out of production due to low markel price. '

4.3 Yield of Crops

The average yicld of crops are generally in low level in all scheme areas.  The
- average yicld of the main crops in each area is as shown below: '

- U - - 0 (Unit 1 yicld in !onmﬁ}
TOps Wy or or ) o —
' Chr:)\%pi T ap%%ng _— Knp?;eu ng AS?I T a%ﬂ't
“Cofice 0.3 04 "ﬁfl - [ X]
Tea _ 0.34 - - - -
Uplang rice a5 0.6 1.5 2.1 1.4
Lowland rice - - 30 2.6 1.7
Cabbage - 10 - - -
Groundnut - - 1.5 -
- Chilly - - 0.08 .
‘Collon - - - 6.5 -
Cardamom 0.04 - Ca - 0.04

(Coffee in green beans, rice in paddy, groundnut in shell and chilly in dried conditions)

The average unit yield of coffee is still very low, around 0.2-to 0.4 1on/ha and no
distinct differences are found among the arcas.  According to information obtained from
farmers in the Upper Kapheu arca, most of coffee farms were affected by water deficit in
1995M6 and the yield was decreased to about 1/3 of the former year.  In Upper Tapoung area,
some coflee farms could produce no production in the last year due to unidentified reasons.
It may be due to die-back from overbearing in the former year and poor soil management.
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FLowland rice cultivation is done with very less care management, no weeding, no
fencing, ete.  All farniers use local varielies and generally apply neither chemical fertdlizers
nor organic manure.  The average yicld of lowland rice ranges from 1.7 tonv/ha in Upper Tay-
Un area to 3 towha in Upper Kapheu area.

Main vegetable around Upper Tapoung arca is cabbage, and the unil yicld is estinated
at about 10 ton/ha on average. The present low yield is due mainly to lack of proper
cultivation techniques of farmers such as application method of fertilizers and effective control
of insects, and some ar¢ due to shortage of itrigation water in the dry season.

4.4 Livestock and Fish Culfure
H Livestock

Main livestock in and around each scheme area is shown in the table below:

{Unit : head)

Main crops Upper Champi ~ Upper Tapoung Upper Kapheu | Lower Xe Set Uppec Tay-Un
Total Marmer  Total /Farmer  Total /Fanner Totat /Farmer  Total /Farmer

Bultalo 2 - - - - - 260 0.7 380 i
Caltle 1,700 2.5 6% 2.9 430 - 1.0 530 1.5 100 0.9
Horse 80 .01 170 0.7 - - - - - -
Pig. 840 1.2 150 0.6 860 1.9 590 1.7 140 1.3
Poultry 4,670 6.8 1350 6.5 4420 100 2730 18 110 6.7

(a) Upper Champi Area

Catide and pig is the main livestock in the arca.  Caltle raising is mostly carried out in
the elevated part of the area by less than 30 % of farmers in the area.  About 35 % of farmers
hold pig.

{b) Upper Tapoung Area

The main livestock in this area is catile, horse and pig. = Horse is mainly kept for’
transportation of farn inputs and outputs where cart is not accessible. - A :
~(c) Upper Kapheu Area

Cattle, pig and poultry i the main livestock in the area.  Less than 20 % of farmers .
keep catile, and the holding nwinber of cuitle is relatively lower among the development project
areas.

(d) Lower Xe Set Arca .

Buffalo, caule, pig and poultry is the main livestock in the arca.  But the holding
number of buffalo per farmer is less than 1 head while that of cattle is about 1.5/
(e} Upper Tay-Un Arca

‘More than 40 % of farmers have buffalo, and it is used _fof farm power say plowing,
harrowing and transportation.  Uolding number of cattle is relatively lower among the
developinent areas.,

) Fish Culture

" The nuimber of farmers holding fish pond and the total area of the pond in and around
each scheme area is as shown in table below.  Fisli culture using pond is not the main
agricultural activitics in the project ateas, and the number of fish pond is very limited in the
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areas.. Exceptionally in Chakamlit village of Upper Tay-Un arca where niore than 40 % of
farmers have pond, but the area is as small as less than 0.0 | ha cach.

Upper Champi  Upper Tapoung Upper Kapheu Lower Xe Set Upper Tay-Un
“Totab  Farmer Total  Famuer Total  Fammner Total  Farmer  Total  Farnier
(ha} (no.} (ha) (no.} (ha) {no) (ha) {noy. (k) {no.)

4.2 21 6 14 0.4 2 2 6 09 16

The kind of fish raised in the pond is mosll{ Tilapia and common carp propagated at
Fishery Research and Extension Station of Champasak Province located at KM 8,

4.5 Processing of Product

Most important agro-processing aclivity in and around each schemie arca is rice
milling and coffec husking. Most of villages have privately owned rice/coffee mills in their
villages. The number of rice/coffee mills in cach area is obtained from each village office
concemed as follows:

(Cabacity : tonfday in output)

"~ Upper, . Upper Up%cr Lower Uppet
Machine Champi Tapoung Kapheu Xe Set Tay-Un
No. Capa. No. Capa. No. Capa. No. Capa. No. Capa.
Rice mill - - - - 9 26 7 4.2
Coffec mitl 27 58 2 5 36 50 4 6 6 5
Total 27 -2 - 45 - il - ] -

There is no complains by farmers about milling quialily, capacily and recovery rate,

- ete., but it was observed that the steel huller type mill is used for milling of rice and coffee,

* and the recovery rate is about 60-62 % for rice, 50 to 60 % for coffec on average according to
millers.  Some of villagers mill rice for daily meal by using pounding method.

4,6  Agricultural Machinery

o Number of agriculiural machinery and cquipment in and around each project arca
were obtained through village offices concerned and shown in table below:

Equipment Upper Upper Upper Lower Upper
Champi Tapoung Kapheu Xe Set Tay-Un
2Wheel tractor* 4 2 54 1 0
2Wheel tractor 5. 1 49 1 i
Tractor | t : 0 0 -0
Oxcart 57 156 82 37 32
Handean 73 8 61 99 8
Waler pump 1 NA 0 0 0
Truck B 6 2 | 0
Pickup 20 0 . 0 0 0

* with a wheel handle only for purposé of transportation.

- Soil preparation of lowland rice field such as plowing and harrowing is mostly done
~ by oxen or buffalo.  Somie cabbage farmers employ (eactor for first plowing of the newly

opened ficld.  Two-wheel tractors(2WT) have been introduced especially for the purpose of
transportation, it is taking place of oxcart especially in Upper Kapheu area wheie oue set of
2WT per 4.3 farm housechold on average.
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Vv AGRICULTURAL CONDITION IN PRIORITY SCHEME AREAS

The present cropping patterns in each priority area estimated based on the ficld survey
and the results of fand use study are as illustrated in Figure 1§[-6.  The main crops, production
and number of livestock in each area are described as follows.

5.1 Upper Champi Area
) Crops and Cropping Patter

The main crops in the Upper Champi scheme area is coffee and tea. © The present
crapping pattern is estimated based on the results of present land use study as follow:

{Unit: ha)
. Crops ___ Wel season Dry season
Coftee 460 460
Tea 130 130
Total 390 590

‘The area of coffec is estimated at 460 ha and that of tea is 130 ha, respectively.

(2) - Crop Yield and Production

The average yicld of coffee and tea is estimated at 0.3 and 0.3 ton/ha, rcspcctivcly; :
‘and the annual production of coffee and tea is estimated at about 140 ton and 40 ¢on,
respectively. :

(3) Number of Farmers

: The number of farmers concerned to the area is estimated based on the average
holding size of coffee and tea farms as follow: :

Farm type Number of farm houschold

Cofice and tea o 186
Coffec only : 12
Total 198

' Most of farmers(94%) in the area cultivate coffee and tea, and thic rest grow coffcd
“only. The total number of farm houschold concerned to the area is eslimated at 198. :
4y Livestock and Fish Culture

The number of livestock in the arca is estimated based on the number ‘of farmer
concerned to the area and the average holding number as follow: '

: . {Unit: head)
Livestock Average/lanner Tota]l number

Callle 2 430
Horse 0.1 20
Pig B2 240
Poultry 6.8 1350

_ Most of farmers in the area hold caitle, pig and poultry, and the number of these
“animal is estimated at 490, 240 and 1350, respectively. - :

No fish pond is found in the area according to the result of land use study.
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5.2 Upper Tapoung Area

Most of the area is covered with elephant grass, and in some area is under bush and
sccondary forest.  Actually the area is not utilized for agricultural purpose at present except
- grazing of cattle some times. The farmers in the concerned 3 villages cultivate coffec,
vegetables and upland crops ontside the area.

5.3 Upper Kapheu Area
(1) Crops and Cropping Pattern

“The main crops in the Upper Kapheu priority area is coffce and upland rice. The
present cropping pattern is estimated based on the results of present land use study as follow:

(Unit: ha)
Crops Wet season Dry season
Colfee 540 540
Upland rice 180 0
Total 720 540

The area of coffee is estimated at 540 ha and that of upland rice is 180 ha, respectively.

2) Crop Yield and Production

The average yield of coffec and upland rice in the area is'éstiméted at0.3 and L.5
ton/ha, respectively, and the annual production of coffee and paddy is estimated at about 160
ton and 270 ton, respectively. '

{3 Numiber of Farmers

‘ The number of farmers concerned to the arca is estimated based on the average
* holding size of coffec and upland rice farms as follow: .

. Famitype Number of farm houschold

‘Coffce and upland rice 300
Coffec only . 131

Total . = . 43

. _ Most of farmers(around 70%) in the area cultivate coffee plus upland rice, and the rest
. grow coffee only.  The total number of farm housechold concerned to the area is estimated at
431.

Gy Livestock and Fish Culture

-  The number of livestock in he arca is cstimated based on the number of farmer
© - concerned to the arca and average holding number as follow:

: . {Unit : head)
Livestock  Averageffanmer Toial number -

Caule 1O 430
Pig I 820
Poultcy 10.0 4300

Most of farmers in the arca raise caitle, pig and poultry, and the number of these
animals is cstimated at 430, 820 and 4300, respectively.

No fish pond is found in the area aécotding to the result of land use study.
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5.4 Lower Xe Sef Avea
(hH Crops and Cropping Pattem

The main crops in the Lower Xe Set scheme arca are lowland rice and upland rice.
The present cropping paitern is estimated based on the results of present land use study as
follow:

(Unit ; ha)
Crops Wet season Diy scason
Lowland rce 100 0.
Upland rice 130 0
Upland crops 90 0
Fruits 20 20
Total 340 sS40

The area of lowland rice, upland rice, upland crops such as groundnut, chilly and
colton, fruits such as banana is estimated at 100, 130, 90, and 20 ha, respeclively. - These
crops are cultivated only in the wet season and no crops in the dry season except banana which
is found in the small extent of area.

(2) Crop Yield and Production

The average yield of lowland rice, uptand rice, upland crops(groundnut) is estimated
at 2.6, 2.1, and 1.5 ton/ha, respectively, and the annual produuction of these crops is estimated
at about 270, 260, 140 ton, respectively.  The annual production of banana is estimated at
about 240 tous. :

(3) Number of Farmers

- The number of farmers concerned to the arca is estimated based on the average
holding size of coffee and upland rice farms as follow:

Farm type Number of farm houschold
Lowland rice and upland crops 129
Upland rice and upland crops 156
Total 285

o Most of farmers in the arca cullivate upland crops, plus upland rice or lowland sice.”
The total number of farm houschold concerned to the area is estimated at 285 at present. '

4 " Livestock and Fish Culturc

The number of livestock in the arca is estimated based on the number of farmer
concerned to the arca and the average holding number of Jivestock as follow:

__{Unit ; head)
Livestock  Averageflanner Total number
Buffalo 0.7 200
Cattle 1.5 430
Pig L7 490
Poultry 7.8 2200

Most of farmers in the area raise catile, pig and poultry, and buffato is raised by the
most of lowland rice farmers. The total number of these animals is estimated at 430, 490, 2200

anid 200, respectively.

About § ha of fish pond is found in the area according to the result of land use siudy,
but the yield of fish is quite low mostly due to lack of raising techniques and shortage of water

especially during the dry season.
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5.5 Upper Téy-Un Area
(N Crops and Cropping Paltern

The main crops in the Upper Tay-Un priority area is lowland rice ang upland rice.
Beside these crops the farmiers grow coffee outside the area.  The present cropping pattern is
estimated basced on the results of present land use study as follow:

. (Unit: hay
Crops Wel season Dy Season
Lowland rice 20 0
Upland tice 20 H
Total 40 0

The arca of lowland rice, upland rice is estimated at 20, and 20 ha, respectively.
These crops are cultivated only in the wet season and no crops in the dry season.
2) Crop Yield and Production

The average yield of lowland rice, upland rice is estimated at 1.7, 1.4 ton/ha,
respectively, and the annual production of paddy in the area is estimated at about 30, 40 ton,
respectively.

(3) Number of Farmers

The number of farmers concerned lo the area is estimated based on lhe average
holding size of coffec and upland rice farms as follow:

Fasn type Number of fann houschold
"Lowland rice and colfce 17
Upland rice and coflee 33
__Total 50

Mosl of farmers in the area cultivate coffee, plus upland rice of lowland rice. . The
: total numbcr of fami houschold concerned to the area is eslimated at 50 at present.

? (4)": L ivestock and Fish Culture

© The nimber of livestock raised by the farmers in 1 the area is estimated based on the
~number of farmer concermed to the area and average holding number as follow:

{Unit : head)

Livestock Avcrageffarmer . Total number
Buffalo : 36 180
Cattle 0.9 50
Pig L3 70
Poultry 6.7 340

. Most of farmers in the area raisc buffalo, cattle, pig and pouliry. The total number of
1hcsc animals is estimated at 180, 50, 70 and 340, respeclively.

About 6 ha of fish pond including natural swamp is found in the area according to the

result of land use study, these pond was made receatly and the yield of fish is quite low
mostly due to lack of techniques and shortage of water especially during the dry season.

5.6 Agricullural Development Constraints _ :
Most of the consleaints crucial to profitable and sustainable agriculiural development
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in the scheme areas, are dug to insufficient agriculturat services and infrastructire.  Major
constraints to further development of agriculture in cach arca are summarized as follows:

(1) Upper Champi Arca

- Water deficit for coffee some times especially for season of flowering to swelling of
fruits,

- Quahty of tea processed al present is not highly acceptable for domestic and
international markets,

- Some elevated part of the arca is not suitable to grow coffee due to frost, and

- Management of trees and soil fertility, harvesting and post-harvest practices for coffee
and tea are not properly operated, and cause low yield and low quality of product.

(2) Upper Tapoung Area

- Management ¢ of trecs-and soil fertility, harvesting and post-harvest practices for coffee
are not properly operated, and cause low yicld and low quality of product,

- Water deficit especially for vegetables during the dry season, and

- Inappropriate cultivation techniques such as pests control, raising of scedlings, elc.
cause low yield and muchi loss of sced, and so on. :

3) ‘Upper Kapheu Area

- Unstable rainfall causes water deficit for coffee espccnlly for season of ﬂowcnng lo
swelling of fruits, once cvery 3 to 4 years, and

- Management of trees and soil fertility, harvesting and post-harvest pracl:ces for coffec.
are not propetly operated, and cause low yield and low quality of product.

1) Lower Xe Set Area

- Unstable rainfall especially beginning of the wet season mus;s water deficit for:
upland crops such as groundnut and chilly, etc., -

- Primitive cullivation techniques and ummprovcd varictics, poor soil fcruhly L
management, primitive harvesting and post-harvest practices cause low yield and fow
quality of product of lowland rice as well as upland crops,

- Unstable river flow after construction of Xe Set Hydropowcr Station causcs dif ﬁcully ;
for intake of i mlg‘umn water for rice field, and '

: Crabs and wild pig, rodents cause cons:dcmble loss of rice.

(5 Upper Tay-Un Arca

- Unstable rainfall especially beginning of lhc wet season causes water deficit for
upland crops as well as lowlang rice,

- Crabs, wild pig and rodents cavse considerable loss of rice, and ‘

- Management of trees and soil fertility, harvesting and post-harvest practices of coffee
are not properly operated, and cause low yield and low quality of product.

127



Vi AGRICULATURAL DEVELOPMENT PLAN
6.1 Basic Agricultural Development Concepl

The ultimate objectives of the agriculural development in the Boloven Plateau defined
in the Master Plan is to achieve a substantial and sustainable life improvement of the people in
the area by increasing agricultural output to contribute raising the family income. The
proposed agricultural development in the Boloven Platean would be achieved through at first
intensification of the existing diversified agriculture by i improving husbandry technology and
development of infrastructure, and secondly the . expansion of agricultural area with
cstablishment of sustainable farming systeins together with developing lowland rice field
changing from the stash-and-burn cultivation where applicable.

6.2 Development Concept for the Priority Schemes

The proposed agricultural development concept for each priority development scheme
area is formulated along with the above principle concept, by assessing the development
potential of agrtcullurc as well as taking into account the existing agricultural conditions in the
specific area. - The basic development concepts for cach area are as follows:

(1) Upper Champi Scheme

- Improvement of exisling coffee and tea farming by development of 1rr1g'1uon

~infrastructure,

- Conversion of 240 ha of slash-and-burn area into the permanent cropping field by 80
ha for coffce, and by introducing about 110 ha of vegetables and upland crops, where
is above around 1,200 m and coffce is not suitable due to frost.

- Establishment of fish culture using a water reservoir which will be constructed for
irrigation and be managed by the water users’ organization.

(2) Upper Tapoung Scheme

- . The existing vegetable cultivation techniques mostly done under slash-and-burn
system at present will be improved by opening 80 ha of new field.  The vegetables
will be grown under the permancat farming systém by introducing advanced
_vegetable cullivation techniques such as management and improvement of soil fertility,
~and with irrigation development.

- The anticipated beneficiary farmers will be about the whole 270 households(ycar
2000) increased from the existing 240 houscholds in the 3 villages, with 0.3 ha of the
new vegetable farm.

- Establishment of fish culture using a water reservoir which will be constracted for
irrigation and be managed by the water users® organization.

" {3) Upper Kapheu Schemie |

- Improvement of coffee plamﬂuon with’ 1mgatlon dcvclopmcm :

- - Conversion of slash-and-burn system into 420 ha of coffee expansion, and
cstablishmient of permanent cropping systein with rolatlon of lowland rice and upland
crops{ 100 ha).

- The beneficiary farmer will be whole of villagers, about 550 houschold(year 2000)
increased from the present 440 houschold with increasing rate of 3.6 % per annum,
The farmland for each household, 1.6 ha of coffee and 0.2 ha of lowland rice field.

- Establishmeat of fish culture using a water reservoir which will be constructed for
irrigation and be managed by the water users’ organization.
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Lower Xe Set Scheme

Improvement and development of lowland rice ficld by introducing double cropping
of paddy(200 ha) with appropriate irrigation system development,

Conversion of slash-and-bumn system and establishiment of lowland rice and upland
crop cultivation(800 ha) under the permanent cropping system with appropriale
irrigation system dévelopment. .
About 400 houscholds of the whole villagers in the concerned 6 villages will be
beneficiary farmers in year 2000 with 2.7 % increase rate per annum from the prescnt
360 houscholds, and 2.5 ha of lowland rice ficld per houschold.

Establishment of a model post-harvest facility for rice, including drying, storing and
milling equipment.  Drying yard, paddy and rice storage, milling machine, cte. will

- beitplemented.  This facitity will belong to the village * rice bank” and be operated

and inanaged by the villagers concerned.

Upper Tay-Un Scheme

Improvement and development of lowland rice production by introducing double
cropping of rice(70 ha) with appropriate irrigation system development,

Total area of lowland rice ficld will be 330 ha including the existing(20 ha) and the
converted from slash-and-burn system into the permarient cropping system with
rofation of lowland rice and upland crops(310 ha) by appropriate irrigation system
development. _ ' '

Nuniber of beneficial fanmers cultivating inside the scheme area al present is estimated
at 50 household.  Farmers having no lowlang rice field in the concerned 3 villages
are 15 households.  For increased number in the villages are 10 houscholds, and it
will be able to offer 227 ha to immigrant houscholds from out side the villages, as

- seen below.

 ltems ' Present condition With projgct condition
. Noof Arca No of Lowland rice arca
household . (ha) _ houschold . (ha)

- Rice field in area 17 20 17 20
Upland rice ficld in arca N _ 33 30 K] Lo 4D
Farmers having no lowland nice fiedd * -+ 15 0 15 ; : 18
Fulurc increase ** - L L : (250
To be offered to immigranis *** S _ 90 227

Total . - : - 55 30 165 - 330

6.3

*  These farmers are within the concemed 3 villages.
#*  According to population tncrease by year 2000(2.7% fannum).
#2¢ 2 5 ha/houschold who will have only the rice field but any other agricultural tand.

Establishment of fish culture using a pond which will be constructed as a water

" reservoir for irrigation, and managed by the water users’ organization.

Establishment of a model post-harvest facility for tice, including drying, storing and
milling cquipment.  Drying yard, paddy and rice storage, milling machine, ctc. will
be implemented.  'This facility will belong to the village ** rice bank™ and be operated
and managed by the villages concerned. :

Proposed Cropping Paitern &
The proposed cropping patterns for the project areas were formulated taking into

account the present condition of agricultural land use; and the basic consideration on the crop
suitability such as by altitude and the familiarity to the farmers, and present agro/socio-
economic conditions, availability of irrigation water as well as expected future development in
and around (he areas which are in line with the above development concept. The crops
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selected and cropping pattern formulated for the cach area are as follows,  The proposed
cropping pattern is itlustrated in Figure [FH-7.

(D Upper Chamipi Scheme(920~1,220m)

(a) Sclection of crops
Coffee 500 ha Existing arca, plus somc expansion of
L Arabica varictics is expected.
Tea 120 ha Existing arca. '

Vegelables, upland crops 110 ha Highland  vegetables ~ (cabbage, peas,
strawberry, asparagus, ete.} and some uplaid
crops{maize, sweet corn, soybeans, potato,
ete.)

(b Cropping paitem

The proposed cropping pattern is suminarized as follow:

- . {Unit : ha)
Crops Weil scason Dry season
Coffce 500 500
Teca 120 120
Uptand crops 110 0
Vegetables 0 110
Total 730 730

: Upland crops and vegelables are proposed to be grown in rotalion (d maintain soil
fettility, to prevent soil born discase and pests.
) Upper Tapoung Scheme(1,200~1,220m)

" {a) Selection of crops

Vegetables, upland crops 8¢ha  ~ Highland vegetables (cabbage, potato, carrot,
- cauliflower, ‘elc.) and some’ upland
crops(imaize, sweel corn, soybeans, etc.)

(b)Y Cropping paitern
- The proposed cropping pattem is sammarized as follow:

: (Unig : ha}

Crops Wet seasen Dey scason
Upland coops 40 40
Vegetables - 40 40
_ Tolal 80 80

Upland crops and vegetables are proposed to be grown in rotation to improve soil
fedility, to prevent soil born discase and pests, etc.

- (3) Upper Kapheu Scheme(570~790m)

@) Selection of crops
Coffec 900 ha . - Abouta half is the existing area, and the rest
half area is expected for expansion of Arabica
- varielics. - _ o
Lowland rice 100 ha Lowland rice of 135 days of ‘growth duration
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in the wet season,
Upland crops 100 ha Upland crops{maize, - groundnut, soybeans,
cic.).

(b) Cropping pattern
The proposed cropping pattern is summarized as follow:

) ) ~ (Unit : had

Crops Wet scason Dry scason
Coffee 200 900
Lowland rice 100 0
Upland crops 0 100
Toial _1000 1000

The upland crops are grown in the dry scason after lowland rice in the wet season.

1) Lower Xe Sct Scheme(300~400m)

(@) Selection of crops _
Low!and rice 1,000 ha  Lowland rice (150 days in wet season, 135
. ' days in dry season), : _
Upland crops 800 ha Upland  crops(groundnut, chilly, cotton,

nize, soybeans, ecte.) Some cool. dry
season vegetables(cabbage, peas, ctc.), and
water melon etc. as hot dry season crops.

(b) Cropping pattern
' The proposed cropping pattern is summarized as follow:

_— : (Unit ; ha)

C Crops . Wi scason Dy season
Lowland rice C200 200
Lowland rice ‘ 800 0
Upland crops o . 800
Total ' 1000 . 1000

Lowland rice is grown in the wet season in 1,000 ha, while it is limited to 200 ha in
the dry season due to shortage of irrigation water.  Upland crops is grown in the rest of 800
ha in the dry scason tnder irrigated condition.

{5) Upper Tay-Un Scheme(500~600m):

{a) Selection of crops
Lowland rice 330ha ~ Lowland rice(i35 days in wet scason, 120
days in dry season), - '
Upland crops 80 ha Upland crops{maize, soybeans, groundnut,

ete.}), cool season vegetables{cabbage, peas,
sweet comn), ete.
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{Unit : ha)

Crops Wet season Dry season
Lowland rice 0 70
Lowland rice 80 0
Lowland rice 180 0
Upland crops 0 80

Total 330 150

Lowland rice is grown in 330 ha in the wet season, and 70 ha in the dry season.
Upland crops is grown in 80 ha under irrigated condition, and the rest of 180 ha'is fallow
without crops in the dry season.

6.4 Proposed Farming Practices

As mentioried in the Master Plan, no precise data was available which describes on
the research results of the farming practices of crops and animal husbandry in the arcas.  The
farming practices proposed for the priority schemne areas are formulated mostly based on the
general experiences in the tropics and the results of the invesligation through the preseat field
study. Itis strongly recommended lo carry out a variety of on-farm trial and rescarch to
establish appropriate farming practices, to verify the possibility of agricultural development
and to promote agricultural production in the areas.

The farmers have much experiences with cabbages, Chinese cabbages. cte. but only a
littke reliable experiences with new kinds of highland vegetables.  And the farniers are very
familiar with growing local variety rice but not accustomed to grow improved varielics and
double cropping of rice. It is inevilable to introduce new varicties of lowland rice, upland
crops as well as new kind of vegetables to improve quality and yield as well as to meet market
requirement of products, and (o establish a trial and demonstration station in order to show the
cffective cultivation techniques of these crops, and to train cxlcnszon officers and farmers in

: lhc area.

_ The present small holding farming practices prevailing in and around the scheme areas
~will be applicd basically, such as animal power for land preparation and transportation, manual
‘operation for transplanting and harvesting, cte.  Although farm ‘mechanization is now
‘gradually introduced in the areas, the rapid farm mechanization is not recommended in the
proposed farming practices in due consideration of the large amount of investment needed at
‘once for the individual farmer.

Regarding plant protection, the proper application of chemicals will become necessary
for the safe and cffective control of insecls and discase taking into account sclection of
attractive and non-harmful agro-chemicals.  ‘The minimum use of pesticides is recommended
to avoid disastrous damage by pests if necessary togelher with the intreduction of
environmentally sound practices that use sclected chemicals such as Fenitrothion, Buprofezin,
- Dithiocarbamate,  Beaomyl, and under a proper guidance of the agricultural services. To
“minimize pesticide application and to ensure the effective control of pests and disease as well
as lo protecl the environiment, it is recommended to introduce biological method of control
such as sex pheromone traps, utilization of predators and natural eneimies; ete. which will be
promoted under IPM program by MATF.

: The farming practices to be paid attention are managenient and improvement of soit
fertility in the area.  The soils need intensive management to maintain fertility to continuc
proper level of production in the ficld converted from the slash-and-burn system to the
permancat cropping system. A cropping rotation system will be essential for vegetables
including upland crops not only for maintain the soil fertility but also to avoid soil born pests
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and discases. Mulching practices with leguminous crops or covering with cut and dried
grass as well as application of organic materials as compost ete. are strongly recommended.

The proper management of livestock is cssential in promoting livestock production as
well as preventing damage on the crops, and keeping clean living environment in the scheme
arcas.  Itis recommended to develop the managed grazing lands by improving fodder which
could be doné with minor modification of the teaditional grazing system, not only to depend on
the natural grass.  Itis also essential to promote disease conteol of the animals by an extension
of the veterinary services and the breeding of healthy animals.

Fish culture is now sporadically practiced in the scheme areas by few farmers. Tt is
recommended to introduce modernized culture techniques for effective use of réservoirs to be
constructed for irrigation water, but it is needed to clarify the possibility of fish culture using
these reservoirs especially from view points of quality and temperature, diseases and parasifes,
ete. in the reserved water. - As initial stage, common carp, catfish, murrel and climbing perch
etc. are recommended because of adaptability to the wide range of water condition.  Tilapia is
also recommended to the arca of low altitude. Intensive fish culture system will not be
applicable by utilizing reservoirs for irrigation, mainly due to large seasonal fluctuation of water
flow and level, but éxlensive system will be adopted.

The inputs and labor requirement for the proposed farming practices for ntain crops
are presented in Table HI-17. : .

6.5 Anticipated Crop Yield and Preduction
6.5.1 Target Yicld of Crops

The present yield of crops in the project area is rather low due mainly to the lack of -
irrigation watcr, a shortage of farm inputs, and the low level of supporting services to' supply
farming techniques and materials. By implementation of the project the yicld of crops would
be substantially increased and stabilized after accustoming the irrigation farming practices
supported by the agricultural services. . The increase of yield without the project is considered
to be insignificant.  The target yield of crops at the full development stage is assumed below:

- Crops * Present " With project

: {ton/ha) {torvha}
_Coffce — R | 5 TN 1% I
Tea_ e 0.26 0
_Upland dce _ - 1.5. 0.

Lowland nice
Local vasicly . 2.6 3.0
_Improved variety 4.0 .
Vegetables: _
Cabbage 80 20
Chinese cabbage 6.0 20
Potato o mwe 20
Ubpland crops :
Groundnut 1.5 20
Soybeans 1.0 20
Maize 1.0 3.0

The target_yield of exch crop is assumed at the average production conditions, undee
irrigation for the tropics, since there is no reliable dita on the ullimate crop yicld in
and around the schemic areas.  The present yield is the average of the scheme arcas,

Most of farmers in the study area are not fainiliar yet with new varietics of crops and
farming practices to be introduced such as proper ferlilization, plant protection, and water
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management.  In order to attain the projecied targel yield as early as possible by applying the
proposed farming practices, it is essential to improve and strengthen the present  agricultural
supporiing seyvices to keep pace with the implementation of the infrastructure development. It
would take rather long time to enable the farmers to sufhmemly manage operation of the
irrigation facilities and to attain the projected target yield in success, because the suppoiting
systems and research institute are still not well organized and the qualified manpower is in shoit.
It will take some long time to (rain the extension officers possible to work effectively. It is
necessary to stast research and lrammg work prior (o the start of the constiuction works.  The
build-up period is assumed at 5 years after the completion of the project works and the starting
of proper support services.

6.5.2 Anticipated Crop Production

The anticipated crop production by the project in ¢ach area at the full target stage is
given in Table 1I1-21 and summarized as follows:

H Upper Charipi Scheme

{Unil: ton)
Crops - With project . Preseat Increment
. Wet scason _Dyy season Prod.total .
Coltec* 0 750 750 138 - 612
Tea 60 - 60 120 39 81
Upland crops** 130 0 310 0 330
Vegelables*+# 0 2200 2200 "0 2200
Total 390 810 3400 177 3223

¥ The production of coltee is of hulled dred beans.
#*  Upland crops is represented by maize and may include soybean{green), sweet corn, ¢ic.
“#Ek Vepetables is represented by cabbages.

The expected production of coffee with project condition is estimated at about 750
. tons, from 140 tons of present production with 600 tons of increment.  Tea production will be
increased to about 120 tons per annum, 3 times of prescal production. Mon, than 2000 tons-
. of highland vegetables, and some 300 tons of upland crops such as maize will be promoted’
: bessdcs increase of the existing mam crops of coffee and tea.

: ('_2): Upper Tapoung Scheme

(Unit : ton}
Crops With project Present  Incremiemt
~Welt scason _ Dry season  rod.total '
" Uptand crops* 120 - 120 240 0 240
Vegetables*® - 800 800 - 1600 0 1660
Total L 920 920 1840 0 1840

* Upland crops is represeited by maize.
‘: *+ Vegetables is reprccnlcd by cabbages.

About 200 tons of upland crops and 1600 tons of vegetables will be cxpectcd from
thc scheme annually.
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3 Upper Kapheu Scheme

{Unit ; ton)
Crops With peofect Present  Increment
Wet season__ Dry season Prod total
Coffee* H 1350 1350 162 1188
[.owland rice 400 0 400 0 400
Upland rice 0 0 0 270 270
“Upland crops** ¢ 200 200 0 200
Total e 400 __1550 1930 432 1518

" * Fruits are represented by banana.
** 1pland crops are represented by groundnut.

" Drastic increase of annual coffee praduction will be achieved in this scheme, from
160 tons of present to about 1200 tons in future. . In the field converted from the slash-and-
burn system, lowland rice and upland crops will be grown, and the incremental paddy
production is about 130 tons, and aboui 200 tons of upland crops is expected under irrigated
condition.

(4) Lower Xe Set Scheme

: . {(Unit : ton)

Crops With project Present  Increment
Weitseason _ Dry season Prod total :
Lowland rice 4000 gon 4800 260 4540
Upland rice 0 -0 0 213 =273
Upland crops*® 0 1600 1600 135 1465
Fruits** 0 o 0 240 -249
Total ~4000 2400 6400 908 5492

¥ Fruits are represented by banana.
#+ Upland crops are represented by groundrut,

Lowland rice under irrigation will be the main crop in this scheme, and about 4800
tons -of paddy production will be expected annually.  Upland crops will be grown under
irrigation in the dry season, and the expected production is about 1600 tons. :

{5) .Uppcr Tay—Un Scheme

{Unil;ton}

Crops - With project ' Present  Increment
Wet scason___Dry scason _Prod.total
Lowland rice 1320 280 1660 34 1566
Uplard rice ¢ 0 0 42 _-42
Upland crops** 0 160 160 0 160
: Total 1320 440 1760 76 1684

- ** Upland crops are tepresented by groundout.

Lowland rice will be the main crop in this arca, and the expected annuat production is
about 1600 tons of paddy, and 160 tons of upland crops.

6.6 Livestock and Fish Culture
6.6.1 Livestock Raising

~ Natural grass land, bush and secondary forest in the most of the scheme arcas will be
converted to the permanent cropping area where some times cattle and buffaloes are grazing in
at present  Atong with the conversion of the land use, raising system of cattle would be also
improved. It is recommended to construct proper houses. for animals not only to manage
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feeding effectively and for better health condition of animals, but also utilize by- products of
crops such as straw, chaffs of rice and beans, and to make compost éffectively. It is also
recomniended to cstablish communal grazing lands with pen and improved kind of grasses and
- fodder trees, and these lands would be utilized in rotation to keep pace with growth of the
fodder.

- In Lower Xe Set scheme area, about 200 of buffalo at present is quite short for
cultivation of 1000 ha of lowland rice field. It will be necessary to introduce more than 300
head of buffaloes from outside the scheme area to manage the total rice fietld.  In the Upper
Kapheu area Intcoduction of 50 head of buffaloes will be necessary to manage 100 haof newly
cteated lowland rice field.  For propagation and betier health care of the buffalocs, veterinary
services such as astificial inscinination and vaccination would be inevitable,

6.6.2 Fish Culture

The anticipated production of fish culture using ponds constructed for irrigation is
estimated based on the effective area for fish cullurc of cach pond as follows:

Scheimes Effective area(ha} Production{kg)
+ Upper Champi .. 03 - 200
Upper Tapoung - 16 8000
. Uppet Kapheu - 2 1000
- Lower Xe Set - I -0
Upper Tay-Un 2 21000

Note : Yicld of fish applied is 500 kg/ha by extensive technigues.

- Uppcr Champ; Scheme --About 0.3 ha of effective arca of reservoir Wl" be used
Aor fish culture and the expected fish production is estimated at about 200 kg
‘annually.

- "Upper Tapoung Scheme ~-About 33 ha of reservoir for. irrigation” will be
constructed with 16: ha of the effective arca for fish cultu:c - 'The expected
production’is cslmntcd at about 8 tons annually -

-~ Upper Kapheu Schcmc --About 22 ha'of irrigation reservoirs will be Conslnlclcd
with 2 ha of the effective area for fish culture and the expcclcd annual producuon
of ﬁﬁh is estiinated at ahout 1 ton. : ‘ : : :

- Upper Tay -Un Scheme About'S ha of i |rngal|0n feservoir \wll be newly conslmcted

with 2 ha of the effectivé area for fish culum,  The expected annual fish
production is cstimated at 1 ton. .
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Table 111-3 Area and Production of Major Crops in Salavan Provinee(1:2)

CropYear . Salavan laongam Khonxedone - Vapy  Nakhore Toumlane ‘Taoy  Samovay  Total
pheng

Total Rice:
1991 Arcalha) 10,510 4,880 8820 5050 o060 22386 2220 650 40,150
Prod(tony 31,470 8,050 20340 17,500 15180 4910 27970 870 109,380
1992 Area(ha) 10,510 5020 8870 4950 6,110 2,230 2050 830 40,570
Prod{ton) - 29060  §470 28690 19910 14390 5,1 30 3,700 1,086 110930
1993 Arcatha) 10,260~ 4,600 8510 5050 5060 2340 2400 910 39,130
Pred{ton) 25260 8020 14410 8200 10420 5610 1,020 t,100 74070
1994 Arca(ha) 10660 5060 8,980 49803 6,100 2420 1930 - 910 4109
Prod{ton) 35060 8,680 31220 17070 . 15200 6380 140 1190 116330
Average Arcatha) 10,493 4,890 8,795 5008 5833 2305 2,163 825 40310

% 26 12 22 12 14 G 5 2 100
Proditon) 30,138 R305 25923 15693 13945 5508 2233 1,060 102,803
% 29 8 25 5 oW S5 2 1100
Coffee: _
1991 Arcatha) 230 . 6840 0 0 0 0 Q 0 7070
Prod{ton) 15 420 . 0 0 0 Q 0 ] 435
1992 Arcatha) = 240 6940 0 0 0 0 0 0 7.8
© Prod{ton) 13 5% 0 0 R 0 ) 0 608
1993 Arca(ha) 250 - 7020 S0 0 0 0 0 0 7270
Prod{ton) 24 40 0 0 0 0 0 0 461
1994 Arca(ha) 250 - 7,050 0 0 0 G 0 o 71300
Prod(ton) 11 1,240 0 0 0 0 0 0 1251
Average Arca(ha) 243 6963 0 0 0 0 0 o 7205
% 3 97 0 0 0 ] 0 0 100
Prod{ton) 17 073 0 0 0 "0 0 ] 690
% 28 0 0 0 0 o0 0 100
1991 Arca(ha) 230 1650 0 0 0 0 0. 0 1880
Peod(ton) 18 50 o 0 0 0. 0 0.
1992 Arcatha) - 240 1,720 0 0 0 "0 0 0 1960
Prod(ton) 18 77 0 0 0 0 .0 0 95
1993 Arcatha) 250 2,850 "0 a 0 0 o 0 3100
Prodd(ton) 24 . 94 0 0 'O 0 0 0 18
1991 Arca(ha) 250 3,990 0 0 0 0 0 ¢ 4,240
Prod(ton) 1l 95 0 0 0 0 0 0 106
Average Arvatha) 243 2,553 0 0 0 0 0 0 2795
% 9 94 0 0 0 0 0 0 {00
Prod{ton) 17 79 0 0 0 0 0 0 9
% 18 . 82 0 0 0 0 0 0 100

Data source: Ageiculture and Forestry Scsvices of Salavan Province.

It-r-7



Table H I-3 Arca and Production of Major Crops in Satavan i‘rd\'iglcc(ZJZ)

Crop'Year

Salavan l.'\énganl Khonxedone  Vapy - Nakhone Toumlane Ta-oy S:irnouay Total

Soybeans:
1991 Arealha)

1092
1993
1093

Average

Prod{ton)
Arcatha)
Prod{ton)
Arcatha)
Yeod{ton)
Areatha)
Prod{ton)
Arcatha)
%
Prod(ton)
%

Groundnut;

1991
1992
1993
1994

Average

Banana:
- Arcatha)

151
o 1om
1993
1994

Avciage

Cotton:

Arca(ha)
Prod{ton)
Arcatha)
Prod{ton)
Arcatha)
Prod{ton)
Areatha)
Prod{ion)
Areatha)
%
Prod(ton)

Prod(ton)
_ Arcalha)
* Prod{ton)
Arcatha)

Prod(ton) -
Arcafha) -

-Prod{ton)
Arcatha)’
%
Prod(ton)
®

1991 Accaha)

199
1593
1994

Average

~ Proditon)
" Arca(ha)
Prod{ton)
Arca(ha)
Prod(ton)
Arcatha)
Prod{ton)
Arcalha)
%
Prod(ton)}
%

o

50

220

10
pLt]
o0

100
70

110
60

130
37
75
53

- -

3to
220
L)
40
430
340
760
T60
388
83
1340

L8

220
180
120
80
130
S 210
300
250
205
46
180

260

1,800
290 .
2200 °

350
2,800

© OS8O

2400
370
83
2,300

s
70
130
25
170
50
210
o0
2i5
6!
5

40

“6,, -

L

coooo oo

@
G
G
0
0

[ R e - i o B e e e . i o =

DO oOPIROOD

ITOoO0oQOoOOoOODOOR

70
50
20
15
100
150
30
20
78
17
59
15

oocomomsocoec Do o

PO O0ODOoODOCODQOOD

3

e = R o i i o R e e = i i e R e e

CoOCOCOoOeDIDOTO

coccocococcooo D

foccaocccoo'oo

b = DD DD D 2D

COLLLLeEeLoLC

iQO‘:OO‘O‘OOOOOO

lcoocoocooconooe

o000 CDCOCD

?QQOQQQQQQ'QQQ ;QQ‘QQQQQQQQQQ i@@@@@@ﬁ@'—“—‘@@@

o R R e R W B W e R N R B e R

oo oooee®

DO O0CT ODOOOD

cocococsssao

coococoDocooo s

380
270

73

55
620
490
190
780
466
100
399

10

470
4390
- 400
260
160
490
450
400
445
100
1395
100

260

1,800

200
2,200
350
2,800

650
2,600
388
87
2,350

]

570
180
220

85
270
120
340
130
350
100
129
100

Data source; Agriculture and Torestry Scrvices of Salavan Provinee.
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Table 111:4 Arca and Production’Livestock in Sckong Provinee in 1994

L aman

Thaleng

( Tmb‘sf Livestock Dakcheung Kalcum
Rice total:
Arca(ha) 1676 1,475 1,955 2,233
Prod.{(ton) 2025 221 2991 2,960
% 263 202 269 266
Lowhand rice:
Arcatha) 623 270 375 48
Prod {ton) 1,557 675 937 120
% 473 205 28.5 36
Upland rice:
Areafhia) 1,053 1,205 1,580 2,185
Prod.(ton) 1368 1,566 T 205 2.840
% 17.5 200 262 363
Cardamon: .
Fotal Area{ha) S5 4 10
New arcalha) 65 0 0
Yielding arcatha) 480 4 10
Prod(ton) 96 080 2.00
% 97.2 038 20
Collce:

" Total Arcatha) 41 1374 3 3
New arca(ha) YA 3 3
Yielding arca(ha 4 1,200 0 KL
Prod{ton) 720 ¢ )

] feo0 00 .00
BafTalo 5,500 4,300 2,730 2,228
Catl¢ - 3000 © 5,000 910 8R3
Vig 10,700 9,500 8910 3,508
Poultry £5.000 18,600 12,180 11,230

1000,

Total
7339
11,117
100.0

1,316
3289
100.0

6023
7828
1000

491

1000

1,421

180
1,231
. 720

M8

9793
32,618
56930

Data sonrce: Agricubture and Forestry Services of Sekong Province.
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'_ Table IH-7 - Li{restock in Salavan Province

Slocki\'mr © Satavan  Jacngam Chonxedom “Ynilp_) Na&hone Toumlane Ta—éy Samouvay  Total
BalTalo:
" 990 19750 2810 10810 6730 8300 8,168 3390 830 60830
1991 2050  29%0 11400 6836 8510 8280 3570 1090 44750
1992 20350 3440 11740 6930 8520 8410 - 3510 1,140 3,770
1993 20660 3200 12090 7040 9310 8530 3730 LI60 65810
1994 17610 3410 11,550 7000 9680 8660 4170 1,100 63210
Average 16,090 3,134 11518 6,906 3870 8403 31,680 1068 59,674
_(:‘aulc:
1990 18,150 9810 12300 8760 17150 2090 1300 1,080 70,610
1991 18,600 10490 12,560 8930 17836 2240 1510 - 2670 74R30
1992 19070 1L230 12870 9110 18040 2550 1610 1,780 76,260
1993 19,550 11390 13,190 8950 19860 2630 2040 2290 79,900
1994 16980 11400 13350 8920 20850 2700 2050 2370 78620
- Avcrage 18470 10864 12854 8934 18746 2442 1702 2038 76,050
1990 8730 7090 10770 9020 12770 3,150 2760 1680 S5970
1991 25880 11570 K640 11600 1269 4950 9680 2,500 93,510
1992 27000 20930 16030 1810 12860 4690 4200 1,530 99,980
: 1993 25120 21930 10670 15400 17350 5000 . 5200 1610 102310
1994 16830 1560 11410 6,160 19430 9760 S300° 1950 96,480
Avcrage 20892 15432 12,704 12803 15020 5510 S428 1860 89.650
Poulury: | | - |
1950 62610 11030 71430 © 62170 20,500 112330 15930 3650 360680
1991 223300 39500 18570 65960 26400 30620 47470 16870 563690
1992 79,510 24200 168450 7S110 27,560 17810 14,200  $920 412,790
1993 401,500 25200 94230 97,610 43,100 16520 15400 5800 699,390
1994 130650 43,170 93620 105000 GL66D 16430 23,110 10750 487,390
'. Avecage 179526 28620 109260 81,176 3664 38742 23222 8508 $05788

* IJata source: Agriculure and Porestry Services of Salavan Province.
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Tablelll-14 Proposed Cropping Paftera for Basic Development Plan {(Unitha)
T Existing Crops {rrigated area_ Non-irrigated area Total -
Altitude{mn} Crops  area(ha} “Wet Dry Wet | Dsy Wet Dry
I. above 1000 Coffce 10,380 Colfee{Robusta) 1,590 1,590 12,000 12,000 13,590 - 13,590
Tea 380 Tea 380 380 1,000 1,000 1,380 1,380
Uptand rice 67¢ Upland rice 0 0 0 0 0 0
Lowland rice 0 Lowlandrice 0 0 0 0 0 0
Vegetables 400 Vegetables 480 480 2,350 1,000 2830 1,486
Cardamom 700 Cardamom - 0 0 100 100 100 100
Ficld crops * Field crops 0 0 5000 2000 5000 2,000
Sub-total 12,430 2450 2,450 20450 16100 22900 18550
Potentail for expansion 10,470 0
Total arca 22,900 22,900
. 600 ~ 1000 Coffee 10,100 Coffec(Robustay) 2,000 2,000 3000 3,000 = 35,000 5,000
_ Coffec{Arabica) 4,255 4,255 25000 25000 25255 29,255
Tea 0 Tea 0 ¢ 0 1] 0 0
Upland rice 3,470 Upland rice 0 ¢ 300 "0 300 0
Lowland rice 510 Lowland rice 20900 2,090 0 0 2,000 2,090
Lowtand rice 5,245 0 -0 5,245 0
Vegeiables 0 Vegetables 5245 2,880 - 500 2.880 5,745
“Vegetables 2,530 0 2,530
Cardamonm 1,020 Cardamom 0 0 500 500 500 500
) Field crops 2,530 12,000 0 14,330 0
. Sub-totzl 15,100 16,120 16,120 43,680 25,000  59.800 45,120
Potential for expansion 44,700 S
Total acea - 59,800 59,800
Coffee 2,000 Coffee(Robusta) 3,160 3,160 6370 6370 9,530 9,530
Tea 0 Tea 0 Q 0 0 0 0
Upland rice 2,320 Upland rice 0 0 200 0 200 0
). 400 ~ 600" Lowland rice 500 Lowland rice 515 515 0 0 ) 515
Lowland rice 4,355 0 ¢ 4,355 0
- Field crops 1535 0 3.555
Vegctables 0 Vegetables 0 o - ¢ - 0 0 1]
Cardamom 6%0 Cardamom 0 ¢ 160 100 160 100
Froit teees** ' 5,000 5000 5,000 5,000
© Sub-total 5,500 8,030 7,230 1L670 11470 19,700 18,700
Potentail for expansion 14,200 ) 0
Total arca 19,700 19,700
“Collee 2,000 Coffce(Robusta) | 0 6 2000 2000 2008 2000
Tea 0 Tea 0: o 0 0 0 0
. - Upland rice 2,480 Upland rice 0 o 200 G 200 © 0
IV. below 400 Lowlandrice 2,890 Lowland rice 7,635 . 7.635 0 0 7635 7,635
Lowland fice 20,435 120,435 . 0
Field crops 8,805 2,830 2,330 8,805
Vegetables 0 Vegelables 0 ¢ 0 "0 0 0
Cardamom 720 Cardamain 0 ¢ 100 100 160 100
© Sub-total 8,090 28070 16,440 © 5,130 2,100 33200 18,540
Potential for expansion 25,110 -0
Total area 33200 ! 33,200
Total - Exisling area 3T,12C Proposedarea 54,670 42,240 80930 $8670 135600 100910
Patentatl for expansion . 94,480 : ¢
Grand tota) 135,600 135,600
Coffee 24,380 Coftee 11,005 11,005 48370 43370 59375 59,375
Tea 180 Tea 380  3s0 0 LOOO 1,000 1,380 1,380
Upland rice 2,940 Upland rice 0 0 700 0 700 0
Lowtand rice 3900 Lowland rce 40,275 10,240 0 0 40215 10,240
Vegetables 400 Vegetables 430 8255 5230 1,500 510 9,155
Cardamom 3,120 Cardamom 0 0 800 800 800 §00
Filed crops - Filed crops 2,530 12,360 19830 2,000 22360 14,360
) Fruit trecs - . Fruiticees 9 0 5000 35000 5,000 5,000
Total 41,120 54,670 42,240 80930 53,670 135600 1005310

% Existing area is negligible smail.

*¢ Feuit trees sech as Durian, bananas, ete.
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Table 111-16 Proposed Cropping Pattera in Selected Project Areas

: : Present With Project o
Project Wet season Diy scason Wet season D¢y season
No. Crops Arca Crops Arca “Crops Arca Crops Arca
(ha) (ha) (ha) (ha)
1. Coflee 610 Toffee &1 Colice - 6100 Tolfec
Tea 88  Tea 88 Tea 88 Tea 88
Upland rice 5 Field crops 5 Vegetables 5
Total 733 Tota! 728  Total - 1337 Total 733
T TFieldgps, 0 TColfee 0 TFicldcoops 7% Tield crops 75
Vegetables 0  Vegetables 0 Vegetables 25 Vegelables 25
Tolal - 0 Total 0 Total 50 . Total 50
3. Coffee 391 Coltee 11 Coffes 647 Collee 637
Upland rice 103 Upland rice 0
_ Vegelables 103 = Vegetables 103
Total 494 Tolal 391 - Total 750 . Total . 750
4. Colfee 132 Coffes 32 Coflee 172 Coffec 373
Upland rice 2 Upland rice 0 :
Vepetables 98 - Vegetables 98
. Total i34  Total 132 Total 470 Total 470
3. Coffes 98 Coltee 98  Colfee 98  Coffee 98
Lowland rice 125 Lowland rice 332 Lowlandrice 25
Upland rice 16 Fiel crops 91 Vegelables 393
Total 239 Total 98  Total 621  Total 621
6. Collce 170 Coffee 176 Talléz 170 - Coflce 170
Upland rice 75 | Vegetables 75
{.owland rice 19 Lowland rice 94 Lowland rice 19
Totat 264 Total 170 Tolal 261 - Total - 264
T Coilee T8 Coffce 1§ Colfee 280 Collee 80
Upland rice 15 Lowland rice a8 -
. Vegetables 2} Vegetables 61
Toal 33 Total 18 - Total 341 Total M1
7 Coffee 10 Colfee 0 Colfee A0 Tolfce 10
Cardamom 7 Cardamom 7 Cardamom 17 Cardamom 1
- Upland rice 16 fowlandnce 980  Field crops 980
Lowland rice 139 Lowland rice 1600  Lowland rice 1600
Total 232 Total 17 Total 2,597 Total 2,597
9. Coffec 865 Coliee 865 Colfee - 865 - Collee 865
Upland rice 216 Lowland rice . 80 Fieldcrops 80
: ‘ Lowland rice 160 Fallow : 160
Total 1,100 Total 865 Total 1,165 Tolal 1,105
10.  Coffee 363 Colice 168 Colfee 388 Coffec 168
Upland tice 82 Lowiand rice C41 o ‘
. Vegetables - Al Vegetables 22
~ Total - 450  Taol 168 Total - 450 Total | 450
1.7 Colfee — 18T Coffee 187 Coffes 187 Collee 187
Lowland rice 12 : - -Lowland rice 420  FicM crops 420
Cardamom 282 Cardamom 282 Lowland rice 3890 Fallow 3890
Field crops %0
-Uptand rice 578
Total 1149 Total 469 Tolal 4,491 Total 4,497
12 Lowland nice 63 Lowland rice 7230° Tield crops T
tpland rice 2 Lowtand rice 560  Fatlow - 560
Filed crops 104 : )
. Total L Toal o 1800 Total © 1,800
13 Lowlandzice 1335 Lowlandrice. © 1300 Eowlandrice 1500
Upland rice 114 Lowland rice 640  Ficld crops 640
Eowland rice 1700 Fallow 1700
Total 1369 Total 3,840 Total 1,840
4. Towland nice 163 Towlandice  ~ - 240 Lowland ice 240
Field crops 41 Lowland rice 400 FaMow 400
Total 146 : Total 640 Total 610
15,7 Collce 92 Colfee 8F Colfee 92 Coifee ‘ 92
Lowlandrice - 8 ' Lowland rice 2808  Lowlandrice 1896
Upland nice 65 Field crops 912
Total 165  Tolal 92  Tolal 2900  Total 2,900
~ 16, Coftee & Coffes 5 TCofiee 5 Coffee 5
Lowlandrice 3 Lowland rice 346  Lowland rice 178
Upland rice -7 Fitld crops 168
Total - _ 15 Total 5 Tota 351 Tow! asi
Grand total 6,695 3353 21,408 21,408
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