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I. INTRODUCTION

This report will cover the work which have been carried
out during the period January-June 1986. The purposes of the
study and the scope of work will follow and serve project’s
objectives In order to evaluate germplasm in agronomy, assess
the variation and select superior varieties for further
study, ahd evaluate physio-chemical properties of Rux fiber.
The emphasis will be on the detalled studies of floral
biology, fiber production, 4insects, and fiber properties.
It also demonstrates the progress of plant growth in various

experimental stations.

The major +tasks carried on since the beginning of +the
project are the study of plant growths and their ylelds which
involve highly burden of data collection and data processing.
Plant taxonomy, especially, floral blology in which data
collection and identification are time consuming study, and

their contributions will extend to the variety selection



study. Therefore, this study if completed will be one of the
detalled investigation on Calotropis giganptea R.Br. in
Thailand.

Besides monitoring all experimental stations at various
locations in the country, field observation in neighborhoad
country has been arranged in May 1986. The route plan for
observation is extended from the south of Thailland at Sa Doa
district, Songkhla province running.down to Alor Gtar, Ipoh,

Kuala Lumpur and Jahor Bahru, lalaysia.

Furthermore, Rux physio-chemical properties determina-
tion are planned, and the experiment are conducted at the the
Faculty’s laboratory and at the Textile Industrial Division,
Department of Industrial Promoticn, Ministry of Industry.
There are 120 samples from the experimental stations used in
the determination of such properties. They represent the
collections of 60 clones of Rux from 5 regions. Primary data
of Rux physical and chemical properties are reported 1in

Section 2.3.
II.WORK TO BE REPORTED
2.1 Floral Biology

This study follows the plant taxonomy investigation
which will be the important basic data for variety selection

and its future improvement.



2.1.1 Boope of work
| The followings are the conostned s&ubjects in
floral bioloay study.
(1) Type and morphology of flower
(2) Floral structure
(3) Type and morphology of pollen
(4) Pollen viability
(5) Growth development of flower
(6) Blooming day of flower

(7) Pollen shed and stigma receptive
2.1.1 Methodology

(1) White and purple flowers will be selected
from the varlety collection plot wusing
random sampling method.

(2) Study on type and morphology of flower
using flora and manual of plant taxonomy,
taxonomist and specciment in herbarium.

(3) Study on floral structure using plant taxo-
nomy index,floral diagram and floral formula.

(4) Study on the type and morphology of pollen
by light microscope and pollen samples will
be prepared by standard acetolysis method

(Erdtman, 1952).



(6) Study on pollen viability using germination
test suggested by Brewbaker and Knack
(1960) with 5, 10, 15 and 20 % sucrose
solution.

(6) Study on growth development of flower by
measuring width and length of flower at
diferrent period of age, and computing mean
values,

(7) Study on flowering period by recording
nvmber of days since the first flowering
day to the 1last flowering day for one
inflorescence.

(8) Study on anthesis day to finding suitable
period for fertilization by hand pollina-

tion, 10 flowers per treatment.

2.1.3 BResults

The studied results of Rux flower development,

structure, and its components can be summarized as follows:

Rux flower is classified as umbellitorm inflo-
rescence, racemose blooming type. Flower in the inflorescence
is a perfect flower. There are 40.4 - 41 flowers per

inflorescence, Flower development period from the beginning



until flowering is 18-22 days. The average width and lenagth
of white and purple flower are 17.85, 14.73, and 19.68, 17.37
mm. respectively. Flower will fall down in 5 - 7 days after
flowering 1f it is not pollinated by insect. The sultable
period for fertilizing is at the flowering day and last for 2

days.

vigure 1 (a)-(d) demonstrate type and morpholoagy
of flower structure,floral and type and morphology of pollen,
Growth development of both Rux flowers (white and purple) are
shown in Figure 2-7 and Table 1, Table 2-4 show the number
of flower in the inflorescene, flower period, and the number
of pollinted flowers from hand pollination  experiment

respectively.

The study on pollen viability is used
germination test suggested by Brewbaker and Knack (1960)
with 5, 10, 15 and 20 % sucrose solutions. It found that the
pollen can be well germinated at the food formula of 15 % and

20 % sucrose.

Pollinator species found in the experimental
plot are Xvlocopa aestunus(L.), Xvlocopa nasalls West W. and
Xvlocopa tenuiscapa West W. All are in Anthophoridae family

and in order Hymenoptera, "Malang phoo” 1s the local name.

o]



TYPE AMND MORPHOLOGY OF FLOWER

Family : Asclepiadaceae

Scientific name : Calotropis gigantea R.Br.

Inflorescence , Actinomorphic.
Hermaprodite flower.
Racemose ( Umbelliform )

Entomophilous .

FIQURE 1(a) Rux flower morphology



Structure of  Flowers

Calotropis gigantea R . Br .

HALF - FLOWER
stima head

corona
anther
petal
' corona
sepal _/
style
ovary
sepal
FLOWERS
o crast ‘ corpusculum
- translation
‘ o} TS~ stigmatic surface

. @ pollinium

PAIR  OF POLLINATION

GYNOECIUM AND OVARY SECTIONS

PIGURE 1(b) Rux flower struoture



FLORAL DIAGRAM

FLORAL. FORMULA

*. K(B), CI(B), A(5), P{1), G . G(2).0(09), Coronal5)

* radial symmatry

K sepgl

[ petal

A stamen

P pisti!

E:_ superior overy , supaerior gynoecium
G carpa!

(o] ovule

PIGURE 1(c) Rux floral diagram
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TYPE AND MORPHOLOGY OF POLLEN

corpusculum

translator

Pollinium

pore

Type of pollen

-~ pollinia .
pollinia solitary in each cell .

pendulous .

Pollination
- entomophilous

— pollen masses are atteched to clip which

the proboscis or legs of an insect

FIGURE 1(a) Rux pollen type and morphology

grasp
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2. Calotropis gigantea R. Br (puple)
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PIGURE 5 Growth development of Rux flower (perple) days
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Table 1. Growth Development of Flower

White Purple
Day
Width (mm) Length (mm) Width (mm) Length(mm)

1 4,15 5.298 3.75 4.75
2 4.50 5.40 4.30 5.00
3 5.10 5.82 4.73 5.14
4 5.40 6.33 5,30 5.75
5 5.80 7.00 5.60 6.29
6 6.10 7.90 6.50 7.14
7 7.10 8.80 7.33 8.60
8 7.60 8.10 8.20 9.49
9 8.40 10.50 8.00 10.88
10 9.00 11.20 89.80 11.57
11 10.10 12,80 10.70 12.58
12 10,95 14.10 12.30 14.61
13 11.90 14.50 12.40 15.26
14 14,60 16.30 13.70 16.83
15 15.10 16.60 14,42 17.01
16 15.60 17.50 14.63 17.33
17 .16, 30 17.90 14.72 17.36
18 18.70 18.40 14,73 17,37
19 17.10 19.20 | - -
20 17.67 19.53 - -
21 17.81 19.67 - -
22 17.85 19.68 - -




Table 2 Number of Flowers in the inflorescence

Type of inflorescence #
flower

1 3 5 6 7 8 g 10 Average
White 51 40 26 49 b2 46 55 41 25 40 40.4
Purple 49 46 41 34 33 41 52 .42 37 35 41.0

Table 3 Number of flowering Days of Flowers
in inflorescence
(Days)

Type of inflorescence #
flower

1 3 5 6 7 8 g 10 Average
White 24 28 31 32 35 21 34 25 19 26 27.5
Purple 27 24 28 19 24 30 25 23 21 24.1

Table 4 Pollinated Flowers during flowering period

Observed Blooming day 1 day after 2 day after 3 day after
Time
W P W P W P W P
am. 9 10 9 9 8 9 5 5
Pm. 10 10 9 9 9 9 3 4

1



2.2 Produgtion

Experimental stations are located at Lampang, Khon-
kaen, Cha Choang Sao, Chumporn, Burirum, and Nakornpathom
provinces, Their locations are shown in Figure A.1 and the
progress :‘n plant growth at each station are deplicted in

Figure A.2-A.7 in Annex A.

2.2.1 Methodology

The area of 1,500 - 2,000 square metres are
designed for each plot size. Rux are planted using Split-
plot Design plan. An experimental plot consists of two
treatments --- low and high inputs with 3 replications each.
This is called the Main or Whole plot. Within the main plot,
there are sub- plots which Rux seedlings were planted randomly.

Yield and growth factors of each variety are the
studied variables. The Duncan’s New Multiple Range Test was
applied to testing the diferrence of yleld among treatments

in main plot and varieties in subplot.

2.2.2 Results
Rux seedling were planted at various exparimen-
tal plots in November 1985. Growth perliod until giving yields
is obout 2 months. Data were systematically recorded and
processed by hand and computer. Examples of the plant output

in terms of yleld by welght of fiber are in Table B.l1-B.6,

10



Annex B. The tables show the recorded from February to
June, 1966 at various experimental locations. Data codings are
now on processing 1in which the expected time for the
completion of this section is on December, 1986 or at the
beginning of 1987, There are two major variables in the
process---ylelds and growth rate. Detailed analysis results
and conclusion for varieties selection based on such
variables will, further, be reported.

Data from 4-months records were used for the analysis
of wvariance pretest and Duncan’ New Multiple Range Test.
results are summarized in Table 5, five varietles were
selected, at this stage, to represent the high yield
varieties.

The test were run for each experimental station and
the overall results can be concluded thav using the analysis
of variance, number of pods/tree between "high” and “low”
input plots at various locations are significantly and not
significantly diferrent. But the number of pods/tree among
varieties are significantly diferent.

Duncan’s New Multiple Range Test is applied to compare
the average yield of each variety. It 1s found +that the
maximum-yield variety gives at least 12.979 pods/tree/ 6
months in Salaya Gtation (HNakornpathom). This group or the
max-range varieties at sach locations are depicted by the

asterisk(*) sign in Table BB.1-BB.6, Annex B.

K



TABLE 5 The Analyvsis of Production Compared by DMRT
from each experimental plois

o o 8 o G o e . e S B Y S et S Y T e S e = e e e e e S e e e T e S G SN e e v e T e S 4P e G e e = me e e =

'Varieties

Nakorn Lampamg Khon Khaen

Pathom

Cha Choang Chum Porn Burirum

Sao

Cl0(a)

C4 (b) Ni16(a)

C3 (b) N7
Cl12(bec) N2
C7(bcd) N8B
Cll(cde)N6
C9 (de) N9
Cl4a(e) N1

(ab)
(be)
(be)
(be)
(be)
(c)

Nil(c)

N12(c)

N1l4(¢)

N13(e)

N17(c)

N15{e)

H1G(e)

N3 (a) NE13(a)

NE52(&ab)
NE10(ab)
NE37 (ab)
NE38(b)
NE29(b)
NEZ26(b)
NEZ25(b)
NE16(b)
NEZ21(b)
NE17(b)
NE47(b)
NE20(b)

El (a)

EZ (ab)
E6 (ab)
E11(b)
E7 (Db)
E8 (b)
E5 (b)
E8 (b)

57 (a)

59 (ab)
S17(ab)
S513(b)
512(b)
53 (b)
52 (b)
85 (b)

A NE45(a)

NE4 (ab)
NE24 (ab)
NE9 (ab)
NE23(b)
NEZ2T7(b)
NE14(b)
NE43(b)



Attribute

Yield/tree (from DMRT)

“Nakorn Lampamg Khon Khaen Cha Choang Chum Porn Burirum
Subplot(b) Pathom Gao
Bl 12.879 9.972 1.194 5.917 3.111 6.944
(a) (a) (a) (a) (a) (a)
B2 6.313 9.611 0.639 3.583 1.806 5.556
(b) (a) (ab) (ab) (ab) (ab)
B3 6.042 17.306 0.556 3.083 1.194 5.417
(b) (ab) (ab) (ab) (ab) (ab)
B4 $5.188 4.861 0.500 1.611 0.806 4,306
(be) (be) (ab) (b) (b) (ab)
B5 4,271 4.000 0.444 1.278 0.278 3.750
(bed) (be) (ab) (b) (b) (b)
B6 2.396 2.817 0.417 0.861 0.167 3.556
(cde) (be) (b) (b) (b) (b)
B7 1.604 2.667 0.333 0.750 0.083 2.972
(de) (be) (b) (b) (b) (b)
B8 0.750 2.000 0.278 0.639 0.000 2.444
(e) (c) (b) (b) (b) (b)
B9 1.972 0.250
(c) (b)
B10 1.750 0.083
(c) (b)
Bil1l 1.444 0.028
(c) (b)
B12 1,333 0.028
(c) (b)
B13 1.306 0.028
(c) (b)
B14 1.278
(c)
B15 0.444

o r . o= .t o e - e WS M S R W e G em e S S S G G G v As mm m e G AR G A PR M T R G RO BR SR SR WS M Gm PN AU S e TR D wm Gm e he R S G A B e



2.3 Fiber Properties

The physical and chemical properties are preliminary
determined at the Faculty’s and Textile Industrial Division
laboratories. The methodologies and primary results can be

summarized as follows:

2.3.1 Physlcal properties

The physical properties of Thal Rux fiber are
rarely found in the literature. This study will originately
develop the properties which will be useful for future
investigation. The methodologies will follow "“Cotton’s
properties testing” (Lord, 1861) for the fiber length,

fineness, bundle strength, &nd filber maturity.

2.3.1.1 Methodology

(1) Fiber lenath

- Effective length measurement using
Comb Sorter Diagram and finding 1its
mean value.

- Span length measurenent using
Fibrograph measured at 2.5% and ©50%
(Hr2by, D.S, 1965)



2.5% Bvan lensgih Std.

less than 25 mm. short
256-28 mm. Medium
29-32 mm. Long

more than 32 mm, Extra long

The uniformity ratio can be determined

from,

50 % Span length

and the ratio may be devided and be

represented as,

50%/2.5% Uniformity ratio

less than 41 very low
41-43 low
44-46 medium
42-48 high
more 49 very high

(2) Flber fineness
- Using WIRA Cotton fineness meter
measures the fineness 1s micronaire

unit inwhich;

e
[N



(3)

(4)

less than 3.0 very fine

3.0-3.9 fine
4.0-4.9 medium
5.0-5.9 coarse

6.0 or more very coarse

Fiber bundle Strength
Fiber bundle Strength will be
determined using Stelometer, measuring

in g/tex unit (Burley et.al.,1955).

8/tex

19-21 low

22-24 medium

25-27 high

Haturity

This méasurement oconsiders the

thickness of fiber secondary wall.
The maturity ratio demonstrates +the
percentage of secondary to the thin

wall (dead fiber) as follows:

more than 0.80 good
0.76-0.80 medium
0.70-0.75 low

less than 0.68 unmature


http:0.70-0.75
http:0.76-0.80

properties

samples.

2.3.1.2 Results

The preliminary results of the physical

show below are their mean values from 10 selected

(1) Fiber length

- Effective length 31.0 nmm.
- Span length;2.5% 33.0 mm.
50% 17.0 mm.
- Unformity ratio >60 %
(2) Fiber fineness; micronaire 2.0
(3) Fiber bundle strength 32.5 g/tex
(4) Maturity; ratio 0.85
2.3.2 Chemical properties
This study, at present,involves only the

chemical

color absorbing aspect.

The experiment is carried

out using chemical color absorbing test for;

a) Only Rux fiber
b) Rux fiber mixed with cotton

c) Rux fiber mixed with synthetic fiber

The experimental results revealed thati;

a) The fiber has a good characteristics for

color absorbtion like cotton, 1its color can

last long if passing through coloring process.



b) Rux fiber mixed with cotton also have good
quality for permanent color absorbtion.
c) Color processing has to be repeated twice for

Rux fiber mixed with synthetic fiber,

2.4 Insect

Generally, Rux has highly resistance to pests and
diseases. By observing low-input and high-input treatment
plots, it can be reported that plants are slightly disturbed
by pest. There are 4 species of Rux’'s pests which are found

in experimental plots. Some common specles are:

2.4.1 Chinch buag: Blissus leucopterus(Say)

Chinch bug or "Muan Dok Rux” is a common and
probably the most injurious bug in Lygaeidae family. It is
about 3.5 mm. in length. Each front wing has a black spot
near the middle of the coastal margin. Both long-winged and
short-winged forms occur in this species. The eggs are laid
during April or May either In the ground or grass stems near
the ground and hatch about a week or ten days later. Each

female of Chinch bug may lay several hundred eggs.

The nymphs feed themselves on the julces from
seed and stem of Rux. The maturity stage will be reached
within 4-6 weeks, When these nymphs become: adult they will

seek out for places of hibernation.



2.4.2 Bed bua; Stalners: Dysdercus spp..

Red bug and Stainers or "Muan Daeng” are in
Pyrrhocoridae family. The members or species of this group
are medium size to large, elongate-oval bugs that are usually
brightly marked with red and black spot. There are many

branched veins and cells in the membrane of the hemelytra.

In Thailand, an important pest species in this
family is the cotton stainers (Dysdercus spp.), which is a
serious pest of cotton; 1t stains the cotton fibers by 1its

feeding, then the fiber value is greatly reduced.

Female of Dysdercus spp. lay eggs on the ground
surface or grass, and hatch within §-7 days later. After
passinz 4 or 5 molting stages, adults will start feeding on
Juice from Rux’s pods, and the fiber and seed will then be

destroyed.

2.4.3 Milkweed butterflies: Monarch butterflyv:
Danaus plexippus
Danaus plexippug ls the most common in Danaidae
family. The monarch is a reddish-brown buttertly with  the
black bordered wings. There ave Lo of rows ol small white

spots within the black marginal beand.,

Thee cotberpidlar ia v lawi sl gresan, banded with

black and has  twe threadlike appendages at the body end.

A



Monarch’'s larvas feed on leaves, bark and Rux flowers. Both
catterpillar and adult are protected by distaseful fluid body

which obtained from Rux.
2.4.4 Green weevil: Hypomeces saquamosus Fabr.

Green weevil or "Com Thong" is a plant feeder,
injuriously pest of Rux. Almost every part of Rux may be
attacked, especially, fiber pods. The larvas usually feed
inside the tissues and the adults drill holes in pods or

other parts.



II1. WORK PLAN FOR THE NEX BERIQD

The technical work plan for the next period will follow
the activities plan and timeframe. Activities can be listed
as follows:

Expected Result

1. Biological and Agronomical Studies

1.1 Data collection and analysis 1/1
1.2 Selection of varieties 1/1
1.3 Management trials 1/3

2. Engineering, Physio-chemical studies

2.1 Separation of Rux fiber from seeds 1/1
2.2 Blending Rux fiber with cotton 1/1
2.3 Yarn properties evaluation 172

3. Economic studies

3.1 Estimating fiber cost 1/2

It is expected that the biological and agronomical
studies of Rux in terms of varieties selection will be
completed for the first phase. Management trial will run
through the Srd year as well as the engineering and economic

studies.

st
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FIGURE A,3 Lampang station
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FIGURE A.4 Khon Kaen station
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FIGURE A.5 Chumporn station
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FIGURE A.6 Cha Choeng Sao station
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14 460

Iiber in dry wsight. from el

ir

153, Lain

LU tiseaint RisHALRIK
Loy P

1, L
[REHR

BYHY
SLo0Go

SO0

e

LooJdan 18, 13986 o8 Mot ha)



TABLE B.2 Yield of Rux fiber (Lawpang)
YIELD (g/rai)# TTTUTUNIELD (e/ral)* | REMARKS
CODE HIGH INPUT LOW  INPUT
N 1 1,306 613
N 2 3,466 1,200
N3 7,173 2,400
N © 1,360 1,440
N 7 5,013 2,000
N8 2,240 1,600
N g 1,546 1,013
N 11 826 1,066
N 12 640 1,040
N 13 346 933
N 14 933 453
N 15 800 426
N 16 7,766 1,440
N L7 853 400
N 18 186 “40

Fiber in dry-weight from Feb 21, 1986 to April 11, 1486 (2 Months)
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CODE

NE 10
NE 13
NE 16

Fibe

TABLE B.3 Yield of Rux fibsr (Khen Khaen)

HIGH 1INPUT

80
26

80

YIELD (g/raiyx

OYLELD

LOW

N
480
480

26

1,066

r in dry weight from Feb, 1946 to April 11,

41

(g/rai)*  REMARKS
INFOT

1986 (2 HMouths)
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TABLE B.4 Yield o

»

i

YIELD (g/rai)x*
HIGH INFUT

TT7UYIRLD (g/rai)x | REMARKS
LOW  INPUT

3,
I,

2,

013
440
180
160
720
106

346

2,666

2,000

480

960

Fiber in dry-weight from April,

1986 to May 30, 1986 (2 Months)



YIELD (g/ral)+ CUYIELD (g/ral)d REMARKS
CODE UIGH INFPUT LOW  INFUT

5 17 1,680
S8 1,626 106

57 2,986
5 2 80
55 -
5 12 266 -

b3
Fiber in dry-weight from April 7, 1986 to Jul 14, 1386 (3 Months)
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TABLE B.6 Yield of Rux fihgr (Burirum)
e YIEDD T(a/vaidk 77U TY1EDD (g/raid¥ . REMARKS
CODE HIGH INPUT LOW INPOT

HE 45 (A) 4,853 1.319
NE 43 (B) 1,946 400
NE 23 (C) 2,986 613
NE 27 (D) 2,260 1,146
NE 4 (E) 3,493 1,840
NE 14 (F) 2,613 240
NE 9 (4) J,440 693

NE 24 (H) 4,346 1,040

*
Fiber in dry-weight from Feb, 1986 Lo May 23, 1486 (2 Months)
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ANNEX BB



TABLE BB.1 TOFAL YIELD OF SALAYA STATTON f(nnnt at. 16 Jun Pb)

| S e e e D o e m e e b e [}
] 1 1 1 ’
! v HIGH HIGH H1GH | HIGH | LOW LHW Low LUW '
i NO. Kl R I3 ! TOTAL K1 |19 K3 H TOTAL H
| | R JE U DU ORI SN JPTRpp - !
1 1 | | t '
HE ¢ ' 109 4} 74 | 224 | 18 36 13 4 b6 '
V4 ' 107 47 90 | 244 | 14 14 3ar 59 |
Y \ ab H4 62 | 151 16 28 10 3 H4 )
i C9 ' 13 16 26 54 | L 15 J 23
N 5 RO 165 141 171 469 44 4% he 164 )
HE 3 1 17 15 g | 70 | 16 12 17 45 |
o1z 66 87 Hh o} 208 | 15 9 17 11
! 014 ' 8 9 6 1 23 5 3 O 133
: - e - : ___________________________ :—____..._:.._,,_..‘_..__._.._.-__...-..4,...._:........4.......:

TABLE BB.2 TOTAL YIELD QF LAMPANG STATION (Count at 24 Apr 856)
|, g VU U UV | VLG U GO R oY | I . 1
' t L ) I 1
; ¢ HIGH HIGH HIGH | HIGH | LOW LLOW LOW |} LOW |
i NO. 1 R1 ke R? I TOTAL | Kl R R3 ' TOTAL '
Vo e e ee e et e mmm e b il e i m e e s e b . !
] [ 1 1 ' |
i N1 ' el 8 20 49 | 1 4 13 Rﬂ /
i Nz : Hd 3h 40 | 130 | 13 24 8 1 45 |
v N3 J 107 118 14 | 269 | 21 29 40 | 90 |
i NG ) 3 ! 47 51 8 3l 15 4
A : 93 49 41 ) 138 | a0 15 10 | 75 |
i N8B H 5 77 2 1 84 | 4 20 it | 60
i N9 ' 33 2 13 ) LB ) 14 19 I as |
HEN C B I 13 15 3 31 6 8 26 40 |
I £ B A 14 i 2 24 6 22 11 a4 )
N | DS 0 3 10 13 1 2 12 21 0 as
i N14 ] 2h 9 (U 3h 3 8 6 | L7
v HIG 3l £ 13 40 2 6 8 16 )
R O B AT 64 148 - 80 202 Il 14 Pt I Ha )
HE | D A 5 19 8 320 o 4 9 16 )
v NI8 0 5 a0 T 0 4 hod 9
o - - S, U U | i m e e i e m Ve o)

TABLE BB, 3 T(\IAI. (IHD U-‘ I\IIONKMJ "l‘/\'lluld (Luun\ Al 1) ,1;,. *;t;)
) 1 - - - [ - ] . . t N |
I + t 1 1 )
) ' Hlu” nIhH HI‘H H HIhH :, 1.OW an LOW ! lnw !
VoD, 14 e R3 ' FU1AL HE 9 2 I ' TO]AL H
| ) s e e e e e mrmomae bl e [ B e e e e P -
v NE10O ! 4 0 0 3 . 9 9 a0 20
i NE13 ' () 1 n ! 1) a N 1) 14
¢ NETE @ 0 G 2 4 3 o 71
v NELT 0 1] n i n ! 1 0 n ot 1!
v NE2O ) 0 q] 0o 0 | ] G 0! 1
v NE2 ' N 0 0 ) 0 ] | I 3
v NESL 0 0 [ [ 6 0 3 9 !
HI ) D90 1 0 0 1 h 3 3 11
VONRaY b 2 [ O 4 2 ot i
' NE37 ! 0 0 A 2 10 H 3 18 |
' NE3S ! 0 0 0! 0! i) ) 4 18 !
¢ NE47T ! (0 0 (T 0 0 N | (I
v NEL2 2 | o 3. Pt Y 3 40 !



TABLE BB.4

AO »TATION((nunf 't 30 May 86)

SIS |

b e e o o e m 1 e e b e 4 ot e > e vm e ot e an o ome o om e - o oo - [}
) i | l | {
! t HIGH HIGH HIGH HIGH : LDw LOW LOW | LOW |
! NO. | Rl R2 R3 TOTAL § RI] R2 R3 'OTOTAL !
| SR Do e e er e e et e e e b — oo e et Ve st i e e e mmm e ) e e
] ] t | t
S 8 H 23 67 23 113 | a6 37 27 100 !
H 52 H 156 32 7 54 31 19 25 70
! Eb5 ! 3 0 4 7! 10 1 9 ! oo
! E6 : 6 74 1 81 ! 2 16 200 30
' E7 ! 8 156 4 27 8 11 0 19 !
\ E8 : 2 2 0 4 | 13 o 4 | 19 1}
' E9 J 4 9 0 13 ! n 15 3 18 !
!ORIL 9 9 4 22 | av 1 g ! 36 !
| V o e e m e e ot o e = | oon e = b e o em e e e i e e e e et b = . e ot e e e o e 1
] ] ] (] 1
TABLE BB, TOTAL YIELD IN CHUM PORN STATION (Counr at 14 Jul
: ________ : _____________________________ : ............................. :-_ U
H ' HIGH HIGH HIGH HIGH | -LOW LOW lﬂw VO LOW
i NO. 1 Rl R2 R3 TDTAL HE 13 | ke k3 ' TOTAL
b ot e e e b e e e e s ttcaim e e om e e e o e et et e e e e e | R,
] 1 N 1
R < S A 31 10 2 43 H 0 0 (I 0
voogg 39 14 8 61 ) K} 0 4
! 87 ! 27 24 61 112 ! 0 0 no! 0
HE A ' 1 0 2 31 0 0 0 0
Y ! 0 0 0 0! ] 0 0! 0
!oS12 2 7 1 10 Q 0 o ! 0
53 ' 1 1 4 6 ! ] 0 0! n
' 513 8 10 10 28 | 0 0 1! 1
| ESRURUR I e e et e e N e e b e e e e em e e = - | U —
TABLE BB.6 TOTAL YIELD IN BURIR(IM 1ATION (Count at 30 May 86)
| IR L] - e e mm ae = m e e m o a mm e . [P | - - —— e — aa - mm PRV RS |
! : HIGH HIGH  HIGH picH Luw Low LOW + LOW |
' NO. ! Rt k2 K3 10TAL ' R Rz R3 ' TOTAL |
| . - 1L PR VO VU Py —- - - e b e e e e - = . | O [}
:NF4’(A). 5 116 51 182 ! 3 23 Q2 ! Hhe
1Nr43(P). 4 31 38 T3 ! 1] 4 G | 16 1
INE23(0) ! 1! 44 57 112 ! 1 5 17 ! 23
'NE27(Dy ) 4 44 13 8% £ 14 20 43 !
'HE 4(F)! 38 31 62 131 ! 3 ) 3o GR
INF L4 () ! b A1 682 a8 ! 1 i 3 9 !
'NE, 9! 7 A4 hy 129 | A 7 17 ! 6o
'NEZ 4(H;: 18 67 7€ 163 ! 5 18 9 32 !
| I ol e 4 i e e . - e em = e ae e . m e e emm e Ve e e L - PO | e e
] + [ i )
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TRFATHPNT
o
4
7
cu
o
ocn
P
CI4

.UM Alh

c3
74
et
CcY
cl10
(D]
(S 3
C14

uUH Ach

uUM E
O.F. =
TOTAL (5=
RED GH=
A S0:

ERROR( 400

B H5=
[AXB
Eﬁﬁ()r\(h)u
V.(A)=
V.iBi=

AT
RIS

DOHETE O
(RO
A
FLRORCA)
- h- R
AB

FERROKCED

TOTAT

28 4906

12760

43412”
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TABLE OF YIELD IN SALAYA STATION
RFP 1 REP o REF 3 GUM AB(1) (33 HH BY (AYR I
13 ﬂZh 126 a.2h 28 Jh_dh B.0d?
13,375 ..ﬂ7 11.26 30.0 37815 631N
4.370 6.75 7.76 18.874L “h . K20 4.7
1.625 2 3.126 6,74 q.625 1. 604
149,375 17.875 21.3746 A8, Gfa T7.87h 10,4979
2,126 1.8756 4.75 8.75 14,4746 2,46
A. 24 10.875 6.875 o6 al. ﬂr L1884
1 1.125 0.75 2. 87“ 4 0. 750
G3.75 1.5 60 126 lﬂO J7 ?37 ?5 4.943
2.25 4.375 1.825 s.cu
1.75 1.75 3.876 7.375
2 3.5 .25 65.75H
0.625 1.875 0.375 2.87hH
6.5 5.25 8.5 lq 240
2 1.5 2.125 .-.b""
1.875 1.125 S WA 1eh
(1‘625 0.375 0. Gc.u 1.(‘2.‘
]h 625 lq 75 20.( .;6 aTh
80 7i 71 25 Bb 62h “37 AR
11726687
834L,.2812 HL2.9062 309.2343 H0.67187 64,1876 101.0312 1172.657 12405.65H4
H.613932
17,7552
o= B.508463
Ban, 347K
196, 302
Oz 96 . 12760
41.72373 %
37 . ABKU4 %
400:;040&0UF P”TO“A#JO&O!
TAlIE ANUVA oF YIELD OF AlAYA "TAT[ON F- TABLFE
VAR, d: M ¥ TEST g g9a%
2 6. hl’lq'h 3. '10"’“ Boa TN ns 19 99-
1 317.17552 317 7"“ TA.6H91LE 4 18. 041 08.43
ooy, ‘ﬂﬁdﬁ’ 4. 2042 l
7 620. lilP 83.63109 ot Pljbn R 2.36 3.36
7 146.3000 ,ﬂ [{ERIEE 4.1n43w{ (¥ .06 .36



12.

P
10
623

79

Cq
303
68.312b6

C3
290
6.042

c12
249
5.188

W P,
ce (G ]
2056 11h

4.2708 2.396

18

(1]
77
1.604

Cl4
K1Y

.15




TABLE OF YIELD IN LAMPANG

TREATMENT REP 1 REP 2 REP 3/ SUM AB(1) [SUM B] [AVR Bl

Al1B1 3.500 1.333 3.333 8.167 14.000 a.000
A1B2 9.000 6.000 6.667 21.667 29.167 4.861
Al1B3 17.833 19.667 7.333 44.833 59.833 9.4972
A1B4 0.500 0.167 7.833 8.500 17.500 2.917
A1BS 16.333 8.167 6.833 3°.333 43,833 7.306
Al1BB 0.833 12.833 0.333 4,000 24.000 4,000
AIB7 6.500 2.000 2.167 9.667 16.000 2.667
ALBB 2. 1687 2.500 0.500 5.167 11.833 1.972
A1BS 2.333 1.333 0.333 4.000 10,500 1.750
A1R10 0.000 0.500 1.667 2.167 8.000 1.333
ALRI1 4.333 1.500 0.000 5,831 3.667 1.444
AIBL12 1.833 1.000 2.167 5.000 7.667 1,278
AIR13 10.667 24.667 13.333 48.667 567.667 9.611
Al1Bl14 0.833 3.167 1.333 5.333 7.833 1.306
A1B1S 0.000 0.833 0.333 1.167 2.667 0.444
GUM ALR 75.667 85.667 54.167 215.500 317,167 524
A2B1 0.167 1.500 2.187 3.833

A2B2 2.167 4.000 1.333 7.6800

A2B3 3.500 4.833 6.667 15.000

A2B4 1.333 L.167 2.500 9.000

AZBH 3.333 2.500 6.667 12.6H00

A2B6 0.667 3.333 6.000 10.000

A2B7 2.333 3.167 0.833 £.333

A2B8 1.000 1.333 4,333 6.667

AZR3 1.000 3.667 1.833 6. L0

AZB10O 0.333 2.000 3.600 £.833

A2B11 0.4%00 1.333 1.000 2.833

A2B1Z 0.333 1.000 1.333 2.667

A2B13 1.167 3.000 4.833 9.000

AZD14 0).333 0.667 1.500 2.600

A2B1L 0,000 n.667 0.833 1.500

S AR 18.167 38.167 4% .333 101,667

GUM K 93.8633 123.833 99. 500 317.1867

(. F. = 1117.718

TOTAL DS= A56 1290.666 409.6944 39.69444 127.56833 203,777 1117.718 1807.687
REP o0z 16.93580

A Gl 143.9780

ERROK (4 150= 44.03900

B oo TN, 0172

fAXRING = 3742765

FRROR(bYSSs A4, 4506

C.V . (A)= 130.1561 %
C.V.(BY= 78,3461 %
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SOURCE OF VAR. df R MS F-TEST 6% 99%
REP 2 16.93580 8. 467QO1 0.384559 ns : 19 a9
A 1 143.9780 143.9780 6.538587 ns 18.561 98.49
ERROR(A) 2 44.03850 22.01976
B 14 795.0172 56.7B8694 316h% 4 1.876 2.424
AB 14 374.2765 26.73403 3 4653920 44 1.876 2.424
ERROR(B) 56 433.4506 7.740189
TOTAL 89
W p W P P P W P P
NA N186 N7 N2 NG N6 N9 N1 N1l

3569.000 346.000 263.000 175.000 144.000 105,000 36,000 72.000 71.000

9.97¢ 9.611 7.306 4.861 4.000 2.917 2.667 2.000 1.972

W W P W p P
N1Z Ni4 N13 N17 N1G Ni8
63.000 62.000 48.000 47.000 46.000 16.000

1.760 1.444 1.333 1.306 1.274 0.444







1A[LE ANOVA OF  YIELD OF hHONhAFN 1ATION r TARL
SOURCE OF VAR df SS MS F-TRGT 95% 99%
RED 2 2.532763 1.266381 §.540727 ns 14 99
A 1 6586894 6.536894 8.013864 ns 18. 51 48.49
ERROR(A) 2 1.643874 0.821937
n 12 7.512630 0.534377 3.287640 44 |.96 2.68
AR 12 5.653846 0.4711563 2.397101 4 1.96 2.58
ERROR(B) 48 9.434472 0.198561
TOTAL 77
P P W W W W P
NE13 NE52 NE10 NE37 NE38 NE29 NEZ6

ah.000 43.000 23.000 20.000 18.000 16,060 12.000

1,184 0.639 0,666 0. 500 0.444 0.417 (3.333
W r r W W W
NE25 NE16 NEZ21 NEL7 NE47 NE20
10.000 9.000 3.000 1.000 1.000 1.000

0.278 0.250 0.083 0.028 0.028 0.028

(3]
™



TARLE OF YIELD IN CHA CHOANG SAO STATION

TREATHFNT REP 1 RFP 2 REP 3 5UM AB(I) (oHH B) (AVR B)

Ql7

AlBl 3.833 11.187 3.833 18.8343 BM.JOO N
AlRZ 2.500 5.333 1.167 9.000 21.500 3. n8l
A1B3 0.500 0.000 0.667 1.167 4.600 0.750
AlB4 1.000 12.333 0.1867 13.500 18.500 3.083
A1B5 1.333 2.500 0.667 4.500 7.667 1.278
ARG 0.333 0.333 0.000 0.667 J.833 0.639
A1B7 0.667 1.500 0.000 2.167 5,167 0.861
AlB8 1.500 1.500 0.667 3.667 9.667 1.61])
oUM Alh 11 667 34.667 T7.1067 63.000 106.333 2.215
Ahﬂl 6.000 6.167 4.4%00 16.667

A2Bz 6.187 NL167 4.167 12.4500

AZ2B3 1.667 0.167 1.500 3.333

AZP4 2.000 2.667 0.333 5.000

AZBL 1.333 1.833 0.000 3.187

AZB6 2.167 0.333 0.687 3. 67

AZB7 0.000 2.500 0. 4600 3.000

AZBd 4.500 0.167 1.333 5.000

UM A R oz 33 17.000 13. 000 52.833

aUH R 34.;00 51.667 20. 157 106. 33l
O.F.= 235.60578
TOTAL .J'HG TTTTT 316.1111 17.41666 96.19444 64.94444 42.44444 235,.65578 328.3310
H .04140
0 Unqorq
ERRUH(d) 29.41782
B Oh= 144.2105
[AXB15G= 18
FRROR( l )s.)r‘-- 1“5 . 6() 18

C.VO(AY= 17312680 %
C.V. Pz 87 665408 %
‘OtiotlAiUUT PUTt&»otAvtoo

TABIE ANOVA OF YIFLD IN CHA CHDANP "AU QTATIUN

- TABLE

95%

99

99
98.49

:OUR(P OF VAh df fesad M F TEST
hbl 2 31 0“141 15.“4’11 1. hﬂ9] n&
1 0.009259 0.0092hy U.HUUS“Q ns
ERRUN\A! ? 29. 417%a l4.70ﬂ91
R N 7 144.2106 20.60152 6402420 44
AR 7 18 2.6714003 0681806 ns
ERROR(E) 28 105¢HUIB 3.7714934
TOTAL 47
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W P F P W r W W

10 E2 E6 F1l F7 k9 BhH 6
213.000 129.000 111.000 58.000 46.000 31.000 27,000 23.000
5.917 3.583 J.083. 1.611 1.278 0.861 0,750 0.639

f,



TABLE OF YIELD TN CHUMPORN STATION

TRFATMPNT RFP 1 REE 2 REP 3 GUM Ab(l) [UHH BI AV R}

nl/ n,lb 1.667 0.333 T.167 7.|h7 1.104
59 6.500 2.333 1.333 10,1687 10.833 1.806
57 4.500 4.000 10.167 18.667 18.667 3.1
52 0.167 0.000 0.333 0. 500 0.500 0.083
oh 0.000 0.000 0.000 0.000 0.000 0,000
) S 0.333 1.167 0.167 1.6887 1.667 0.278
583 0.167 0.187 0.667 1.000 1,000 0.167
513 1.333 1. 6h7 1.667 4. 6?7 4.833 0.806
SUM AIR 18.167 11.000 14.667 43.833 44.667 0.931
517 0.000 0.000 0.000 0.000
59 0.500 0.000 ND.167 0.687
57 0.000 0.000 0.000 0.000
52 0.000 0.000 0.000 0.v00
30 0.000 0.000 0.000 0.000
SIZ 0.000 0.000 0.000 0.000
53 0.G600 0.000 0.000 0.000
nlJ 0.000 0.000 0. 167 0 164
SUM A”R ROO n. HOO 0.3d3 0 833

QU“ h 18. 66 ll 000 15,000 44.067

C.F.- 41.56481
TOTAL 535=91.13888 28.38388 108.6111 0.2% 0 0.06L560 41.56648) 186.8796
‘REP $G=  1.837962%
A S5i= a8.52083
FRROR(H)QN- 1.388888
B So= 49 19“44
[AXB15S5= 47.20138
ERKOR( L) O0= 48.73611
C.V.(A): RO LD %
C.V.(h1= 141.7764 %
tt't"#&‘OUT FUT041§4144¢ﬂ

TAB[P ANOYA OF YIELD IN CHUHPOHN FATION F- TABLE
:UUth Uh AP dr ah H" F Fﬁu A47% 99%
RP' 21, 817904 0. thQBl 1.3233333 us 19 ﬂq
A 1 38 520873 J0.H2043 uhiodtdoo 18.51 38.49
PPRUL(A) 2 1. JPBﬂﬂ” 1.694414
K 7 49. 1”414 o277 % HithT; b 2.36 3.36
AsD 7 47.720138 F ‘41nnh A.8740081 49 208 3.3
PRROH(H) 28 48 Ithll l 1“'('

FU[AL 47



2]
112
18,667

3.1

65
10.833

1.806

p

517
13
7.167

1.194

P
513
29
4.833

0.808

W W T

s12 53 ae
10 6 3
1.6867 1.000 0. 500
0.278 u. 167 0.063

W

oh

0
0.000

0.000

56



TABLE OF YIELD TN BURIRUM STATION

916.8356 B68.664

TRFATHFNT REP 1 REF 2 REP 3 SUM AB(1) (UUH B) (AVR B)
AIB] 0.833 19.333 10.167 30.333 41.6h7 6.9444449
AlDB2 0.667 5.167 6.333 12.167 14.R67 2.444444
A1RI 1.833 7.331 9. 500 18.667 22..500 3.75
Al1B4 0.667 8.000 5. 500 14.167 21.333 3.506b650565
A1BS 6.333 5,167 10.333 21.833 33.133 6.555665
A1DB6 0.833 5,167 10.333 16.333 17.833 2.972222
A1R7 1.167 10.667 9.667 21.500 25,833 4. 30H654
AlB8 3.000 11,167 13.000 27.1€7 2.500 5H.416666
SUM AIR 15.333 72.000 74,833 162.167 209.6867 34.94444
AZ2B1! 0.500 3.833 7.000 1.333

A2B2 0.000 1.500 1.000 2.500
AZRBR3 0.167 0.833 2.833 J.Bay

A2B4 1,000 2.500 3.687 7.187

2B 1.000 4.000 6.500 11 500
AZR6 0.833 0,167 0.500 i.500
A2137 0.333 1.167 2.833 4.333
AZBB 0.833 3.000 1.5600 5.333
QUH A 4.667 17.000 25.833 47.500
SUM h 20.000 89.000 100.667 209.667
C.F. = 915.8356 .
TOTAL &35=56. 11111 810.1111 739.9722 3.777777 50.27717 124.25
REP 5= 237.5879
A 06 273.8259
ERROR( a)55= 72.31018

B (6= 9h . 053204

[AXB]O5: 29.68418
ERROR( )OS 1601018

Vo(A)Y: 17.2000L0 %

C.V.(Ry= H 842913 %
tAAAD AL OUT P”TOAJ04¢§0A4

IH BUI{IR”M

II\RLI' ANOVA OoF YIFL D
.JOIH\('L nr VI\R (Jf S MG l' ;-T
l\l«. ?‘ 237.5879 118, 7‘1 3900, 2”5“'17 ny
A 1 "7'3 92b9 273.9259 7T LT6413 ua
Fhl{()l{(f\) 2 31018 36. 15400
B 7 9['-.00”. 13.07303 . 374819 +
AR 29.63518 4.240740 9.741657 ns
F!'\RUI((B) 28 160.1018 5.,717923
'IOI'/‘\L 47

F- TABLL
6% 994

19 99
18. 41 93,44
.36 3.36
2.36 3.36



P W W W W W P W

A E H G C D F Y
250.000 200.000 185.000 155.000 135.000 128.000 107.000 88.000
6.844 5.556 5.417 4.306 3. 760 3.5568 2.972 2.444




