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PROGRESS REPORT NO.3
 

FIBER FARMING THROUGH WEED UTILIZATION 
July - December 1987 

I. STA US
 

This report covered the work done during the period of 

July to December 1987, concerning the final results of clones
 

selection study and fiber properties investigation. The 

remaining tasks are fabric weaving and its economic evalua­

tion, assessing the appropriate technology for weaving pro­

cuss, and the expelimental trials for Rux plant evaluation. 

Thez .e Lw, sepa rate sets of report, first tais 

progress tini and the detailed report of:. or report, second, 

the Giant Mil]kwtd clonie selection. The progress report would 

highli gh tL. works which were carried during period covered, 

the abst:ac, of the clone selection study, the fiber property 

studies o its strength, micronaire, effective length, the 

stud", of dyeing nethods, and the experimental trials of 

hylx plant selection and management. Selected clones from the 

selection study were used as seedlings for the next investi­

gation. E.perimental sites are re-evaluated and be selected, 

as well as the experimental design. Selected Rux seedlings
 

were planted in four new sites. There were 12-15 samples in
 

each location and data are being observed and recorded. The
 

details of the clone selection study are objectives, methodo­

logy, results, discussion, and recommendation.
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II. WORjSTO BYPEPORTETD 

2.1 Rux Plant SlctlOn Stidy 

The 1st phas, (,f Rux plant selection study can be 

summarized as folluws: 

The ohjectv e:; of this study are to investigate and 

survey of Calotropir giyantea R.Br.or Giant Milkwweed or Rux, 

and to nd;o:L .i, .:p'r cet.-; fur sl- cting the superior 

clones of Pux ux;iij yield ,nd growth rate as indicators. 

Rux' stem. and dn have been col lcted from all Live phy­

siographic regiun; of tho country namely -- mountainous and 

valley in the nrth, nnth,,s:tern highiand,low land in central 

plain, munta] i ,u nd 1owN1Wd on east coast of Thailand, 

acnd sotth.i S ,i .2 NU: ' ;'s;e I [nj are germinated by stemn 

cutting for te toteaW o 120 samples. 

Ru:.:' s seedlings are preliminary selected for+' each 

region according to their ecotypes. Then seedlings are grouped 

and be planted according to their localities in various sta­

tions around the country. They are located at Lumpang Pro­

vince, Khu " , en Province, Burirum Province, Nakorn Prathom 

PFovin'e, WA Chenq Sao Province, and Chumporn Province. 

Split plot design in andomized Block Design system (RBD) 

with , replictoins are used as main ploLs with 2 levels of 

treatment -- high and low Liuputs. In each location, random of 

6 from 8 ',cPs in each rGw are planned to be recorded as the 

experimental data representatives. 
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Data are recorded [fLut planting for 6 weeks, and for 

every 2 weeks from Dec.1985--Dec.1986 The recorded variables 

are height and widt.h ,of canopy, number:; of inflorescence per 

tree, number" of pod p t wtrdeihdud l n gth of pod, fresh 

pod weight, tOber wei.h per pnd. Then the anmual total yield 

and growth rate rn he obta ined in which Plncan's New Rulti­

ple Panju Tu. i pp ,ie to,'om)r, e all variables of each 

clone. Ana lysi.s of VWi in e in aliso in trtduced to determine 

the variables' average and their differences among clones and 

treatments in ,a-.; rcp lic: tion of split: plot design in RBD. 

From the study results, suitable clones were selected
 

an follows;
 

Northern reg ion (Lumpang Station) 4 clones, N7, 

N13, W3, and N6 were selected from 15 samples wit.- 109.75,­

74.72, 57.72, and 50.08 pods/tree/year respectively. All of 

these four northern's clones have average tree size between
 

228-302 cm. in height and 208-298 cm. crown width (Figure 1).
 

NorLheastern region (Kon Kaen Station) : NE37, NE38
 

and NE29 wer" selected with 33, 36, and 30 pods/tree/year.
 

Although NE27 has numbers of pod lower than NEM3 but it has
 

the highest numbers of inflorescence and fiber weight/pod
 

Figure 2).
 

Central region (Salaya Station): C1O is thi highest
 

in both Yield and growth (Figure 3).
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Eastern region (Khao Hin Sorn Station): El, E6, and 

E2 were selected from the toctal1 of 2 samples (Figure 4). 

Southern regJion, (0humpor"i 2 tatLion) only 07 which can 

be selected from Chuhi, i ;. Station (Fiju.: 5). 

Th, trt.,il I LA clone:; were s 1.ucted friom this study 

and they would be used as seedlings for the next experiment ­

- Mana emen t Trils. 

2.2 Fibpr Prppr.y stud_es 

2.2.1 Objective
 

Properties of fibers may be categorized as physi­

cal, chemical, biological, and microscopic (Evelyn E. Stout, 

1970). Each of the various kinds of properties is effected 

by all the others, so that it is customary to consider fiber 

characteristics in relation to one or more categories. 

Generally, thn princ ple physical properties for 

fiber are longth, s tretli and fineness. These properties 

are related to becauJe they w] I affect the yarn-making 

process and yarn quality 

The mai objective of Rux fiber properties study is 

to evaluate the characturistic5 of Rux fiber for yarn 

qpinning purpose. The following properties bs been studied; 
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(a) 	 Physical properties 

- Staple 1ength (efiective length, maximum 

length, p. 1r.-oen , ,je of short fiber) 

- Fiber stir.n iLh (i'i,.;s] y inde: and 

Tensi I :it1 Lkw [ 1, e , 

- Fi bor t I ( MicrOllaire) 

(b) 	 Chell icil propl t y 

- Color ,t Lsor}1ing Lest 

The 	 results and metlhodologies are updated from the 

previous report and be d.oZcI ihed beclow. 

2.2.2 Metho(IuloJ luL 

(a) 	 Phiys .:t,i p1.oI)CrtI.es 

Ihu n,-thdlogies will follow "Cotton's Proper­

ties Testing " (Lord, 19o!) for the staple length test, fiber 

strength, and fiber t inen.ss 

F.iber length 

Usinu "Comb 2:.orter Method" to measure the availa­

ble lengtLh of IRux filLEr, which include effective length, 

laximum length, and percenLage of short fiber. 

Table I EffecLive length Stindard (Cotton)
 
Unit : inches
 

Less 1haL I . 10 	 Short 
I.10 -1 1.24 	 Medium 
i. 2 5 ... 39 	 Long 
More 	 than 1.39 Very Long 

............................................. / 

http:p1.oI)CrtI.es


Table 2 2taple longth S.tandard (Cotton)
 
Unilt: inches
 

1.00 1r Le c; thn I.00 	 Short 
1.03 1 .). 	 Nedium 
1.3 - 1 .25 Long 
Mott._ tha11 I ,j. Very Long 

... ... .. ...... ... .. .. . . - . - .. . - - - - - /.............-- -


Filier t reonjt h 

Fi !rt ,3n(]Lti i.; one of the important factor 

in yarn :;pinnii. ;imple. were test.d with Sl:eiometer and 

data wer,.inLt-eprLLed t.o, PxOc;;Iy inidex -And be converted to 

lTen::il, :sttreiugth it,]Lila "
 

Breaking load in pound 
PRESSLEY INDEX . ................... ........... 

i]undl, w )i11htill 1113 

TENSILE STRENGTH = (Pres:;1 cy Index ,.:10.81)--0.12 

Tabl.e .7 i ber Strength 	Standard (Coton)
 
Unit : lb/in"
 

/------------ -------------------------...................
 
Le,< thiiali!AO000 Not strong
 
66000 -- 75000 Fairly
 

7000 5000 Medium
 
86000 9500r, Strong 
Mry than 95000 Very strong 

Fiber i. n;s; 

U';ing WIRA Cotton fineness motor to measure the 

fineness in Micronaire untl, or mg/inch 
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Table 4 Micronaire Standard (Cotton)
 
Uni t: Equi Vlence - mg/inch
 

L hna 3 Very fine 
3.0 32') Finu I 

4.0 - 4.9 Medium I 
S. . 5.9 Coarse 
GI or mnrO Ve y Coazser 

Color absorbing 

Rux t 1:or frau() low ,id hij i input re (1yed with 

chemical pi gmfl 1ts using the following processes: 

--Scuring and hlierhing La puitiy Rux [iber. 

- DyeinghJ withi 4 m,_t.hd:; - irect (ye, Reactive dye, 

Vat dye, nd Su li lyo. 

- Fastnss Lest using Thailand Industrial Standard 

Fastne :; t ' .; T I : V"1.3 , 1915) 

2.2.3 Results and i 1ussOih 

Table 5 and t, illustrated the physical 

properti es f rc high and low input treatment Rux fiber. 

Al I umrs ire men values from 10 selected samples. Table 

6 summari zes their physical properties of length, strength 

aid finenes:;. 

The effecttAve length (it RIux fiber length from 

each clone var:i ed fira Medlum to Long (1.10 - 1.39 inches) 

except. the f iber from NE, (10, and S7 reached Very LonD 

length . There wore about 25 V of short fiber presented in 

the selected samples. Conversely, data can be interpreted 

that they are about 75 % of fiber are suitable for yarn 

spnn ing.
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- --------------------------

Fibor strength test results are classified into 4 

groups (Table 7). Most of. fibr Utreigtlh varied between 

Strong to Medium. T'hese are excl ud,.et NE45, NE4, CIO, El, 

E6, and E2 in which thir fiber tregilts a" i;w caused from 

fiber immaturity during harvesting period. 

:furthe)rm.'ore, with a1pe1Lst; liitnfor yarn 

spinnincj, it ci b conclu d.ed Ciha Ru:.: t iber can be spun into 

yarn betweii number 2. 9 to 13 to:x . (Table 8 ) and the 

properti, A e n.o. . nitgnificantly di erent lbetween 1high input 

and low input. 

Tablo 5 High Input Fihwer Properties 

CIk_,N*' EFI'EY IVE MAX11' ,1- PRESSILLW TiNSILE :1MICRONAIRE
 
LH1(G1 FF :',I ORT INDEX STRIIGTH
.'V 


*}.7l .94 8, 80 4.S,717 . t--!5 .77 70759. 44.31
 

S1..4) ,. 2-,.); 67, 79,421.7'7. '1.45 
i." . 1,17 0849.,6 74087.-7 4.42 
. -L4,101 2,9 9=86 4.28 

,
I . I 27.n -,15 935b3 4.09]A,,At U 
,.521131. 11 A.7 7929. 17 . ,1.17 5.10 

C10 1."1 1 /2. 1V 6823.70 7'8 ".7 4.21 
II 1!9 j .31 .2 (1,2.67; 76199 22 4.09 

1. '2 1 2701 6958. 7819. 58 4,32 
1.'' 1.0 .,.7! 6-06. , 734 89.80 4.23 

7 1 6 1.57 23 .C 7742.45 8 95.87 4.63 
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Table 6 Low Input Fiber pz "rt:±tte 

___ [' [d II:GIiiH R II>K, T I''{.I
1 .20;,'"Al". 2 .44 4. 4, 

N7 'IK i .2 
N~1 I / ' 71 ~ , 3 0 '1.41 

I . I1 .Al_3. , 1 7 4 .3 3775,2 -l. 0 
/ Ii 

i
I . 

s 
T) 1 Lj 18 4 .41.

,i N.71 .J,, ° ;7 o( 1.l.+ .. 
c
04 3,7(4 ..87 

,' 1 j1 1 015)' 4.3 
' 5, 2 1 ( ' . 42 75 ­' . 27",2.t , 3 ,: 9. ) 4. 3 

I Y I)' I0 

8 5i. I '7 2 'J, 7]7 V," 00 4.39 

', ir't'I ._. 1.37 24.75 '7143.02 777 .90 4.32 
,h111E..V 1.34 139 24.65 7196.97 77798.50 4.20 
"'-I I "1 "3 24.70 99 77772.20 4.261.3 7169 

v+
.l A (111U tll-d ( 

'iX1bt Silcalry5IiJ •1- , (,f Rli': 5 7 prop,' fibol rtzie-lt "17,I2.J ... ... 

('. AV5'A.;; jyT'j,~l!]Ir;i ''~I. E dI- 'I i I I 1'M du IL 

'Il 161T I" 
P) V"I I I __"N i i 

,,.*"'7v,'~il-. li :'r 'll-: fJ'.I_ I] o 'dLul) ?tiesilMedium 

1- I ")I , M "Oedium3
 

11%,'1 ~ T'it - Ioiij SLrong Medium
 
"'I)y 1.3 : V, r 1(,1 L ' 1•J 1904iu37 


IT ',I1"I , : fT .,i l yl 9 . 7 7 8 02
 
V' r'y if71'J V. y I ,'ji , 1.0 1 1 6 Md 7i4
 

El I"I v- Ve II F'IBEI I BE
 

' i .' V I I l 20 7.edi.,, 

V 'v'orI (,I vl4 S"I li 
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Table 8 Appto::i umt2 limi.t.z fo: yain spinning 

(yarn Number 

0.25 24'0 34 
0. 88( 2. 0 28 
0.88 3.00 23 
1.03 .40 17 
1.13 3.80 13 
1.19 4-20 10 
1. 25 4.60 7.6 
1... 5.00 6.4 
1. 38 5. -10 5 
1. 50 
I.50 

6,00 
8.00 

4 
2.8 

2.3. Oljective!; 

Thu main objectives of this study are to evaluate 

the suitable manatgel. , t scheme for Rux farminig and to deter­

mine the fibor producttLo. cost. 

2. 3 . 2Mhthodology 

'he ( xp.i IL' 1mentaLm1othodology followed the previous 

Rux plant selec tio; tdy by ive:.;tigating growt:h , yield, and 

R AU'c; j~ttL t tI,+ iII tie . --- high, medium lownt and 

inp[ts . Fa managiement1 cosCct; including labor, materials, 

].and, etc. Li.I be :ecordud and be used to determine fiber 

unit cost. 
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2.3.3 	 Workdonc
 

a ) Se'dL tnq:;
 

Rux plntis from the selection study are used 

for seedlings by ;twm.-cu ti-g method. The selected clones 

are an follows; 

'Ilbbe 	 9 :h ecteJ cloiies 

PAIRT EXPEI IMENTAL ,CLONES SELECTION
2 I'I'E 

1, N3 113
 

2 }HON KAEMIN NE37 INE8, NE29
 

3 CAIAYA
 

4 KiAO II1 :-OR,0q1 IE E2
 

5 Ci RUMiI iON . 7 

To L.1 12 clones 

b) Experimental design 

Expcl:imental plot is designed by assigning the 

whole area as main plot with 3 levels of treatment: high 

input, mediui ,i 1,W inpu1t. A Sub-plot contain selected 

1.Jsample,s 	 clone,clones, us 5 for one selected and each 

sample represuAnt.'; a rep. ication. 

Th .1, se.ected sits are ft Salaya, Lampang, 

Khon Kaen, and Khao ilin Sorn. They are all prepared for; 

14
 



1. Land pr'eparation icclud(e ploughing, harro­

wing, Ind 1 eveIi.nj) 

2. 	 Lime Peqe i m, L C,.L ro for pP = 6 in high 

a d idIf llhui, ii. l . 

3. 	 DtAmtr' j on ,4) 42 i 

4. 	 Hui,_ dr-lI.nj for thi .,lze of 0.30 x 0.30 x 

0. 30 all., ,.l i3 wi. 

5. 	 Fertilil;,tr: high j-putl plot use 120 granns/ 

treve .i;,d G IL.:;!tz'e, in medium input. 

6. 	 d.: hn:;ectichigh irput- plot u.:e Furadan 1 

.jran/tree and 0) ." jzyam/tre in medium input. 

< ....... .................. 42 ii.--------------------- ..........
 

F I] ] F IF[ ] F IF[][ IF[] FIF[ 	 [] [I][]F~[][ ][ ][ ][ 	 INPUT 

Mi. F I F 1 F I F I I MDIUMF I F I F I F I F I F I F I F I F I F C 
I I FF I F FINPUT 

F I F I F I F I F ] F I F I F I F ] F ] F ] F I F ] F I INPUT 

Figure 6: EXPERIMENTAL PLOT LAYOUT 
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c) Management trials and record schedule 

Table 10 Expur.moit" 1. plot man.i-ement 

PRO2IURE DES.CRIPTIONV III ,., MI'IU1i INUTI TLOW INPUT 

Fel 1 13-21
 
qualit I ty 120 grj:1viw;/ tree 60 gi aiic/tree
 
!-I o~pjo ; I: V :lV.lths 3-l t .
 

2 	 , . twice t 1);Lth whell lieC'essar'y

[Int 't it ide
 

3 W.o v, Control _l.kinu,.,nl M.IJnJ, l .tid no weed control 
he l b ic :d herbic idu 
Wa-' d C( l weed Control 

4. 	 Watering 2 t n1m /w.- 1 time/week n watering when
 
ver-y diy jx'rimd dry 'tI show
viiy pherim 	 plants 

!r.ign of wilting 

P],oughing 	 3 lr.: it 7?-- 2 ;-ntlI:;/I in, 

6. Mulching :If te, soil conditiol i sandy, it 
,s ,dto Ptj wiilch1ing in drying jx-ricxt 

- to r.:lU,.. delydra tion. 

After pla.1tlnj f,)r 6 weeks , data wil 1 be recorded 

weekly from July 1 987-July 1988. Three from five trees will 

be selected random ly in each row for data recording. The 

f ol1 lowin~gs a .isr pari aeters to be recorded : 

PLANT GROWTII 

-- Width and leight : I time/month 

NUMBER OF. INFLORESCENCE PER TREE 

- time/week 

16 



NUMBEiR OF PODS/TRdEE 

- 1 tIWa,--/2 week:; 

PRODUCTION 

-- Measurlj pod size 

Weighting troth pod and fiber. 

III. N1iX:T },rI ' 

The nVxt roport will cover the workdone on yarn proper­

ties, dy ing and weavingitechniqucs, and the economic evalua­

tlon of fabric. 
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21.(; M i. 12 1.6,1 
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AVESGiE
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. . . 751611.4, 2.88
15
 

'22.7 
24.1 

;S..
C2 

1393 
3992.00 

42 
436 

2 - 731, 53 4.32 
221 251" 4.2! 
27.25 32.07 7013F .22 4,09 

i3R1P$,RT7201SRUx RFIIfE 

F-S FY, NS.1.., O1CRONAIRE 
T 

212 7 o I1. .II05,3 

2,,1 734.12 7,232.71 4 .39
 
2.72 7.> 71514.7 4.23
7 

'38 . 7",.,3 4.42
2. 7 772,7 

21. 6.0417. 1£ 7193.77 4.10
 
2.71 54,9.74 7 14.04 3.87 
24.1; 7251.7 7842.F I.17 
22.20 0990.74 75834.59 4.31
 

23.9!1 0786,,35 74Z87.64 4.15
 
24.10 0911.95,74716.30 4.24
 
24.01 849.41 74502.00 f.19 

http:74502.00
http:74716.30
http:74Z87.64
http:75834.59
http:7,232.71


AVERA 'r 
STATION :ON WEN [,A3"2296687 ESOK 260 Fl860
 
INPUT 1I0 ! 

ON 1; mAx,,mN UN 1 i.E WSQL NC1R NA IRE U.4 7 3 1 I: 

[.625,.!! .2 i ? ....... 2.7 

E25' 2.23 '7 4.:?31.1. 2 6025.. 4.24 
I...2.4.7 11... ,182.,? 4.27 

.3. 1.1 761723.19 7139.2 72795.66 4.!! 
N [2 ...34 ....2 2 iI.: '26.1 0.35 
66)6
NWil 

1.2)
[.2. 

1.53 
1.4! 

2f.46 
233!1 

711. " 
7352j.9 

76P9!..1 
8,6,6423g..5 

4.2 
4.4 

1,iii.47 1.57 27.15 73792 79769.92 4.51 
06'26 [.43l 1.23 23.98 7 8,r2!. 73 £4996.11' 5.!0 

,i NW3 1.19 1.42 24.I1 830.2 94>0.'36at 4.28 

1.27 1622..7 23.75 6%215.,371515.53 4.36 
'3 629 1.42 1,52 31.47 7929.? S571117 5.10 

AV,'.R
ACiF' 

STATION :Y66N Kh'N 1 ,7 21.R"X26 ,'R1.92.SXFIii 
INPUT 1, 

fLONE E"FFCTIVE HAXiXUIN1,,FYH T E11,,F1P.ICONAIRE 

06i25'1' 1.12 . !> 26..7 . 694.5 . .. 7554.20.I. 4.03 
2 .25 27: ; ,38614.52 32.62 135 

F. i 1.2 27.1 86'4.96 53776.16 4.51 
F'2063 . 1 .23 27,2 3S50.42 92754.23 4,21 
N067F.4 1.43 25.61 778,.2 814192.70 4.43 
N0647.F.i.I7 23.15 3292.0595636,.364.21 

,,:.,775 
[.4s I6I:.54 .44 1546 1 92391.90

?.58.36 5110.15 
4,27
,31 

02!6 [.2 1.34 22.75 6321.59 P,6710.02 4.45 
N026 . I [I.52 29.5 7400.64 07P,P .27 4.32 

'I S027 1.3 ,44 26.71 448.9 92463.63 4.41 
N22 

'3 062 
1.27 
1.Z3.27 

1.38 
1.32 

25.39 
27.11 

7291.94 
82i9.39 

618010,76 
2938.02 

4.62 
4.23 

'AVERAGE VAL6
 
iI[Gil 1.36 1,45 26.15 7385.23 81560.28 4.45
7N U7 

SO INPUt 1.35 1,44 26.71 009.90 ,691.46 4.33
P6 

TOTAL 4.36 1.45 26.43 76J7.64 84125.87 4.39
 

http:84125.87
http:81560.28


STW 10 

I 41UT 

SAL.',YA 

I;i 

ii' ,I " ..,, r,, , i;< iI;F 

CLOC? EFFECi IT:Tr AX4 

1,,,~it',,T! Fi:iB.F,, 

RF,F.Y 

v , ; 

TF, I 

; ; i 

XICRONAIRE 

CH ..2 . 
'I C10 1 2 I 13 

C 
Clu 
C7 

I . 
i~~ 
125 

I.2 
1% 

' 

1.5 

C12 1.3 .,41 
I41,:i 1.59 

C) 1,33 i44 

21?.M 72?i ?", 4,11 

', 1'ij.21 ' i, , 

LI 1 
1l2;¢ 

2 ; 7,. 
'h1v 

15 6iFI 0 
,,52,,, 

1.32 
4.47 

"!.15 V.3.1 2L, , .3 

22,,*7 ;i32,57 7I153,2' lE 1 
23.22 1"3,2,,773,5504% 4,37 
22.32 5233,.72I15083.i30 4.54
 

AR1A3F 
CAL ER'STATION SALAYA. 11'1V.511PR 1T 1 - P.I)X FIEF,R 

[OPUT ETLA 

CLONE FFCTIV E MAXIMUH 1P2,.rY TEISI, NI'iRON IARE 
21252111 Fll"T 3':..., :R 152120X3T2E!CTI 

C3 
'I CIO 


I9.22 


CII 

CIl 

C7 


C12 

C4 

C9 


SAYETA,1;. :­.',1,. 

iH[Gi I N Ji'i 
'i INP?T 
TOTAl. 


.1, .. 22.:?, 7 . " 
Ii 22 21 ;:12,,12 
1 V .I2 22,., , 

i,52 . .. 
1.3 .7(l 24.10 443.73 
.,2J, .4 , ." 2"12 '.1,," 
.3 ! .50 .2Fi c1 ,34I,3 
1.1 .5," 2 1.2 6732.33 

71 f,6 
',22 


91 2 .,0 

30. 

69689.07 


751348.34 

2 3 .36 
7215.8 

.4I I1.7 21.77 1 679t.89 73152.90 
I.43 1.59 21.3F 6633,42 71705,88 
I.416 1.53 21.,31 F711.15 72579.39 

4.22. 

4:1!
 
4.57 

i .30
 
1.42
 

4.4
 
4.01
 
4.1)
 

4.37 
1.31 
4.34 

http:751348.34
http:69689.07
http:11'1V.51
http:5233,.72


AVF.RA(F1
 
STATION : APON PYSICAL PROPERTIE di:,"0FINU5
 
INPUT 1 'i 

EC iiC1,041OEF27 S!,X4 	 TNK"0)00IL hIt.NIFW4A1,
1.0110121811352£ Si~i! 12)5 STEEN1;T:I
 

Ni .30 i,> 21% 75.02 7(1,32 132 
1 96 

NV 
Nil 

,2
,52 
1.27 

1.35 
7,1 
1.41 

27.142212.,1
27.37 6112, 
13,7) 7502.73 

j9t.)
0434,: 
13.01 

1.57 
4,40 
4,53 

'2 NI 1.30 1.29 21.2731 i,5.7? 72375 1.27 

4 S13 
4I2 

1 32 
1.30 

1.37 
1.41 

13,17 5749.47417.47 
i7.92 7074,22 ::i374,7) 

4.12 
4.79 

N15 
4! 

,4 
1.23 

1.52 
I1,29 

21. 1 1"02.22 '.14 97T,2
15,I1 2K~2.>5 317)2.:0 4.11 

317 1.32 2.22 17,1; 2550,,2 EI61.20 4.23 
NIl 13 l.01 2IW 7) 9 70279.40 4.73 
NIR 1 1.41 23.22(223,95 33300.37 4.37 

'3 112 1,4(; 1.43 21.32 72:47.02 7P12,07 4,45 
12 .,25 I,.75 13.90 0951,73 75155)14 4.21 

N,IN; i i[ i i
 

AV£ER/I 
STATION : LANI'A3O iRPEETI ESO' 224 81002113i2091'M. 

IN411J7: [,04 

E , :80i'I; PElS LE 11. 
1,05771 35>?!:1 7)O 5500 STRENGTH{ 

CLON 087*FF 41X * TENiS MI000114[1 

N .03 I 2 ,i232 320. 4.11 
'I N1 1.27 4 44 724,3 71321.97 4.42 

4113 , 1,52 -1,3' T274.>'35724.7) 4.32
 
NIl 1.2 1 7 192 0913.27 7732.41 4.11
 

'2 17 2,34 1.42 25.30 747?.21 0517.9 1.21
 

34 	N12 .,42 1.43 23.90 7171.09 77525.37 4.33
 
NIl 1.31 1.27 22.03 0791.71 73113.29 4.53
 
4115 1,2> 2.29 21.94 1034.09 70322.02 4.113
 
NI 1.12 1.29 I9.10 7133.3 77710.07 4.17
 
N17 1.20 1.27 22,7T 7E511 30F7, 4.53
 
1114 2.29 1.33 22. 77)3.00 35317.35 4.19 
N16,16 1.11 21,92 70.4 34716.15 .21 

'3 	413 ,.2 1.5. 20.22 24.7 73, 0 4,41.
 
NAVE51 30 1 319N.il 22 1).;, 2179.9 7653.09670,2 2 1A4.23
 
NO 2.11 1.57 22,90 7902.41 3..00 4.07
 

1 131003 1.20 .29 21.39 7324.23 79710.07 4.42
 
22wiNPUIT 1,31 1.44 22.90 7314.25 73133.71 4.26
 

N3721, i.3 1.42 22.42 731.11 73263,5 4,34
 

IiAwL,(I
 

http:73133.71
http:79710.07
http:34716.15
http:35317.35
http:77710.07
http:70322.02
http:73113.29
http:77525.37
http:71321.97


Appendix B 



PA 1r 1 /' Khonl K:i
 

Ni Pt(Ijit{ 2
 

In'PART
3
 

N:ako l 3 i • 00
 

o0 

EXPERIMENTAL STATIONS
 



A )71
 



LUPANG STATION
 

.. =i.!-'1 s 

KIION KAEN STATION 



SALAYA S''AT ION 

KIIAO 1I1N SORN STATION 


