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ABSTARCT

The objectives of this study are to investigate anag
survey of Calotropis gigantea R.Br. or Giant Milkweed or Rux,
and to conduct the experiments for selecting the superior
clones of Rux using yield and growth rate as i1ndicators. Rux's
stems and seeds have been collected from all five physio-
graphic regions of the country namely mountainous and valley
in the north,northeastern highland,low land in central plain,
mountainecus and lowland on east coast of Thailand, and
southern peninsula. Rux’'s seedling are germinated by stem

cutting for the total of 120 samples.

Rux's seedlinys are preliminary selected for each region
according to their ecotypes. Then the seedlings are grouped
and be planted according to their localities in various sta-
tons around the country. They are located at Lumpang Pro-
vince, Khon Kaen Province, Burirum Province, Nakorn Prathom
Province, Cha Cheong S%Sao Province, and Chumporn Province.
Split plot design in Randomized Block system (RBD) with 3
replications are used as main plots with 2 levels of treatment
-- high and low input. In each location, random of 6 from 8
trees in each row are planned to be recorded as the experi-

mental data representatives.

Data are recorded after planting for 6 weeks, and for
every 2 weeks from Dec.1985-Dec.1986. The recorded variables

are height and width of canopy, number of inflorescence per
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tree, number of pods per tree, width and length of pod, fresh
pod weight, fiber weight per pods. Then the annual total
yield and growth rate can be obtained in which Duncan's New
Multiple Range Test is applied to compare all variables of
each clone. Analysis of Variance is also introduced to deter-
mine the variables’average and their differences among clones
and treatments in each replication of split plot design in

RBD.

The study results revealed that suitable clones can be

selected from each region as follows:

Northern region (Lumpang station):There are 4 clones
selected from 15 samples, N7, N13, N3, and N6 with 109.75,~
74.72, 57.72, and 50.08 pods/tree/year respectively. A1l of
four northern’s clones have average tree size between 228-302

cm. 1n height and 20&-298 cm. crown width.

Northeastern region (Kon Kaen station): NE 37, NE28 and
NE29 are selected with 33, 36, and 20 pods/tree/year. It can
be nctec that NEZ7 has number of pods lower than NE38 but it

has the highest numbers of inflorescence and fiber weight/pod.

Central region (Salaya station): C10 is the highest in

both yield and growth.

Eastern (Khao Hin Sorn station): From 8 clones, E1, E6,

and E2 are selected.



Southern (Chumporn station) S7 is the only one which

can be selected from southern region.

A1l 12 selected clones at this stage will be used as

seedlings for the next experiment -- Management Trials.



I. INTRODUCTION

Clothes, the product from fibers, are one of the
four basic needs of human for a long time and have revolution
in each era. From the beginning, man used leaves as clothes
and changed to bLe leather. Thereafter, man knew how to make
clothes from natural products and also the synthetic ones.
Goswam1 et.al. (1977), classified the textile fibers into two
major groups, namely -- natural fibers and man-made fibers.
And the natural fibers have been classified into three sub-
groups as follows;

(a) Animal fibers such as silk, wool and hair,
(b) Vegetable fibers such as cotton,kapok, jute, kenaf,
ramie, linseed, marijuana, and
(c) Mineral fibers, for example, asbestos.
The man-made fibers are divided into two broad subgroups like

(a) regenerated or natural polymer and
(b} synthetic fibers.

Among “hese, cotton is the most popular fiber which man
used as texlile material since the beginning of human civi-
lTization. Technology on synthetic fiber such as Nylon, Acryl,
Polyester, and Polypropylene has been developed during the
last century. Although the synthetic fibers are superior to
their natural counterparts in many aspects such as lightness
and crease-resisting property, they also process many unde-
sirable gualities. They often are easily charged with elec-
trostaticity and are not good in ventilation or in absorption
of perspiration as natural fiber, making it more uncomforta-

ble to wear 1n hot weather.



Cotton still is the most widely used as day-to-day
wear 1n different parts of the world. The demand of cotton
production has changed considerably over the past two decades
both in domestic and world markets. Cottor. becomes one of the
most prominent economic plant not only for textile but it has
others advantages such as for woolen fabric, carpet, piastic
industry, oil extract from cotton seed, margarine, its peel

is also used for animal feeding and organic fertilizer.

Thailand has suitable climate for cotton planting but
the major problems concerning cotton growing in this country
are diseases and i1nsects. l.arge amount of pesticide has to be
applied with destructive consequence on the health of people
and the quality of environment after a long period of using.
When the used of fertilization is also required,which in time
of energy crisis, means much higher cost and less net income
to the cotton farmers. rurthermore, cotton has to be grown
n a fairly good land which i¢ kbecoming scarcer and scarcer
everyda, due Lo tne over-increasing pressure for land to grow
food crops Lo satisfy the need of the fast rising population.
The natural marginal land or left over shifting cultivation,
mining and other destructive lands due to human activities,
which 1s quite abundant 1n Thailand, cannot be utilized for
growing cotton, unless excessive cost 1mprovement. These high
cost for land improvement cannot be easily borne by farmers.
Therefore,cotton 1s the glant which problems related not only

to pest but to the high cost for management and land improve-



ment. Under the present of farmer's situation it is difficult

to expand the production to meet the future demand.

Alternatively, if one can produce the vegetable fibers
comparable to cotton with low cost input. This means naw
alternative raw material for textile product is found and if
possible the left-over marginal land can be utilized. The

above mentioned problems may partly be solved.

The group of plants commonly referred to as weeds have
been put up I1ntc consideration as their advantages over natu-
ral fiber crops like cotton and have two significant advan~
tages;

(aj they can grow in poor soil without irrigation and
fertilization, and

(b) they are tolerant to pests and hence pesticide may
not be required.

Grant milkweed or Calotropis gigantea R.Br. had fiber
in its pod. Theerarat, K. (1984) reported that the mixture
of Milkweed and cotton fibers in ratio 50:50 by weight could
be used to make fabric woven by machine and hand looms. This
cloth is softer and shiner than cotton, the conlor did not run

when washed, easy to ironing.

This preliminary experiment has demonstrated that if
Calotropis gigantea R.Br. can be developed and its fiber can
be used to supplement cotton as a raw materials for textile
fabric, three important benefits might ensure;

(1) The amount of energy 1input for mechanization,
irrigation, and fertilizer would te reduced,



resulting in higher net income from the Jlower
costs and “value added” to farmers.

(2) Less pesticide would be needed , which would
reduce the heaith risk and possible damage to
the environment.

(3) Marginal land utilization at present could be
put under cultivation, thereby considerably
Increasing the area of cultivated land.

Since information pertaining to this plant is Timited.
Therefore, research has to he conducted in order tc investi-
gate the distribution of the plant, their performances under
different ecclogical conditions and management. These in~lude
the clone selection and experiment relating to their perfor-

mances {possible yield, agaprability etc.), fiber quality and

also the economic analysis,

1.1 Objective
The objectives of Lhis study are three folas as follows;

(1) To conduct the survey of Rux plant distribution in
Thairland, and to collect the plant samples,

(2) To investigate the plan: performances in terms of
yield and growth rate under the natural and

designed congivions, and

(3) To select the plants that are superior in yielding
and agaptab Tiiy,

1.2 Overview
Background 1information of Rux or Calotropis gigantea is
described 1n Section II which including names, distribution,
botanical characteristics, and the utilization of plant in
Thailand. Pollination mechanism is alsc demonstrated in

details,.



Methodologies are presented in Section III and the
emphasis wi1ll be on the methods of surveying, collection,
preparation, site selection and experimental design. Section
IV presents all data analysis in each station and discussion
of the results including clones celection. Conclusion and

recommendation for further studies are reported in Section V.



Lampang Station

Khon Kaen Station

Burirum Station

Salaya Station

Khao Hin Sorn

Chumphor. Station

High
Low

Ecotype

Clone

Specific Words

Experimental plot in Amphoe Hang Chat,
Lampang Province.

Experimental plot in Amphoe Muang, Khon
Kaen Province.

Experimental plot in Amphoe Nang Rong,
Burirum Province.

Experimental plot in the Faculty of
Environmental and Resource Studies,
Mahidol University. Tumbol Salaya,
Amphoe Nakhon Chisri, Nakhon Phathom
Province.

Experimental plot in Tumbol Khao Hin
Sorn, Amphoe Phanom Sarakham,Cha Choeng
Sao Province.

Experimental plot in Amphoe LangSuan,
Chumphon Province.

High input plot

Low input piot

A habitat part of a group of collected
milk weed clone in which represents a
similarity in topography, soil group,
and climate.

The vegetative produced progeny of a
single individual.



II. LITERATURE REVIEW

2.1 Giant Milkweed : Calotropis gigantea R.Br

Scientific name of Giant milkweed is Calotropis gigantea
R.8r.in Asclepiadaceae or Milkweed Family. It has many local
names ir. each country such as;

Thailand : Ruk, Ruk Dok, Paw turn (Smitinant,T.,1980)

Rux (Tuntawiroon, N.et.al.,1984), Ruk or Rux
in Thai means "love or flower of love"

Java : Bidurh, Saduri, Sidaguri, Widuri

Malaysia : Lembega, Kemengu, Kayu, Berduri (Burkil,I.H.,
1966).

Another type of milkweed belongs to the same genus
as Calotropis called Calotropis procera R.Br. is also widely
distribution in arid and semi-arid regions of Caribbean,
Central America, South America, Africa, India, Israel{(Erdmand
and Erdman,1981; Duke, 1982) and in dry Central Burma, where
apparently 1ts extension towards Malaysia ends. Although
there are two Malay vernacular names have been attributed to
it, but obviously the difference between Calotropis gigantea
R.Br. and Calotropis procera R.Br. is that the C.gigantea
R.Br.1s more nearly a perennial tree, having softer Jeaves
than the C. procera R.Br. with slightly different fliowers

(Burkii, I.H.,1966),.
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Distribution

Calotropis gigantea can be found in various parts of
the world especially in arid or semi-arid region,tropical
climate area. It occurs throughout lndia as a weed on follow
land and 1n waste ground except in the Punjab where it is
sometimes found 1n gardens, reaching Ceylon, extending to
China, and 1s found southwards to Singapore, Borneo Java,
the lesser Sunda Islands, and Moluccas. It is plentiful wild
in Java, and 1ndeed, it may be evidently introduced to Malay-
sia. This is, a very smail proportion compared with its wild
cousin growing by the road side, in the deforest areas, and

even along sea coasts in Thailand (Tuntawiroon, T., et.al.,

i984),

Stem Herbaceous young Giant Milkweed has green stem

which cover wilh white hair. For the mature, 1its stem will

change to be brown, stem alternate, milky latex present.

Leaf Siymple leaf opposite from stem, leaf oblong with
white woolly, petio-petiolate cover with furry hair, the wool
persisting on undersurface, pale green, leave's base is the
heart shaped and somewhat wrinkle, from 2.5 inches long and
1.5 inches wide to 10 1nches long and 5 inches wide. Midrib

troad and pale yellowish

Flowers

{(a) Type and Morphology of Flower

&



Infliorescence 1s compound umbel, ¥flowe~ bloom from
outside as Racemes, Actinomorphic, Hermaprodite flower and
Entomophilous. Flower 1n the inflorescence is a perfect flo-
wer., There are 40.4-41.0 flowers per iinflorescence. Flower
development poriod from the beginning until flowering is {8~
22 days. The average width and length of white and purple
flower are 1.785, 1.472 ard 1.968,1.737 centimeters respec-
tively. Flower will fall down in 5-7 tays after flowering if
it 15 not pollinated by insect. The suitable period for fer-
tilizing is at the flowering day and last for 2 days. (Patra-

vadee, 1985

(b) Flower Structure

Sepal (calyx;, : 5 sepal spiral in 2 layers,
Quincuncial type, 2 outer and 2 inner, five-loted, usually

with glandular scales inside.

Petal (coroclla) : 5 broad lobes. Corolla-tube
1s short. Often with appendages forming a corona, corolla is
purple or white, lobe spreading, coronal scales hairy, fleshy

scales adnate to staminai tube and free or recured at base.

Stamen : § connate with the style into a column

(the gynostegium).

Filament : is unit into a tube shorter than the

anther.



Anther usually in waxy masses called that
pollinia,which has % pairs of pollinia. Each pairs are
connected by thin bands called translator arms to a clip, the
corpusculum, at the top of stigmatiz slit. The entire
pollinaticen unitinwo nollinia, two translator arms and a
corpusculum) has the general shape of a wish bone and is
called a poliinarium, The study on pollen viability is used
gernination testl suggested by Brewbaker and Knack (1960) with
5, 10, 15 and 26 % sucrose. It found that the pollen can be
well germinated at the food formula of '5 ¥ and 20 % sucrose

(Patravadee, 198%),

Ovary : two-capellate, enclosed in the staminal

tube, unit by stigma above, many ovule,

Pod © greernn pod as ovoid oblong, mature pod

put out as foilicies.

Seed : brown ovate seed,has short hair(pappas)
at the end of it has cluster of fiber called coma with 2.5-4

centimeters tong. This is calleg "fiber” in this report.

White latex : found 1n every part ( Earl1,1955),

2.4 Pollination Mechanism of Milkweed Flowers

The majority of flowering plants, pollen grows on
stalk)like anthers; the ovules are at the best of an elongated

pistii. The pollen is shed 1n single grains or in loose clus-

10
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ters of a few grains; when a grain reaches the sticky surface
of the stigma at the tip of the pistil, a pollen tube grows
downward to the ovules, where fertilizatior take place. The
architecture of milkweed flowers is difrerent in several
respects. The pistil is very short, where as the stigma is
greatly enlarged and has the form of a deep slit. Moreover,
the pollen 1s not shed in single grains but is packaged in
structures called pollinia, in which many grains (enough to
fertilize the seeds of a single pod ) are held together by a

waxy coating,

On the exposed surface of corpusculum is a grove that
narrows from bottom to top. As an insect walks over the
flower, 1ts legs or mouthparts can become wedged in the
groove. ¥Wh.le insect then leaves, the poliinia are pulled
from their sacs and the entire pollinarium is carried away .
When the insect visits other milkweed flowers, it leaves on
their stigmas tne pollen masses which have become fastened to

ts legs during the earlier visits to other flowers.

The species of pollinatcrs found in Central Thailand are
Xylocopa aestunns (\..) ,Xylocopa nasalis West W. and Xy locopa
tenuiscapa West W. They are in family Anthophoridae, Order

Hymencptera.” Ma-laang-phoo " s the local name.

Figure 1(a) - 1(d) demonstrate type and morphology of
flower, structure of flowers, fioral diagram , floral formula

and type and morphology of pollen.,



TYPE AND MORPHOLOGY OF FLOWER

Family : Asclepiadaceac

Scientific name @ Calotropis giganica R.Br.

Inflorescence , Actinomorphic.
Hermaprodite Tlower .
Racemose ( Umbelliform )

Entomophilous

12



Structure  of Flowers

Calotropis  gigantea R . Or

HALF ~ FLOWER
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FLORAL DIAGRAM
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TYPE AND MORPHOLOGY OF POLLEN

translator

Polhrmium

pora

Type of pollen

— polhirma
pollinia solitary a0 gach coll

ponduious

Pollinaticn
= entomophilous .

= pollen massas are attached to chp which

the proboscid ‘or. lags of an insect .
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2.5 Utilization

In Thailand, Giant milkweed is cultivated and used for
decoratiormr 1n some ceremonial function. (Tuntawiroon,N.et.al.,
1984). Almost every part of these plants is used in indige-
nous medicine, From the hand bock of the medicinal plants
(Kurup,D.N.V,1979) and Poisonous plants of India , Stated
that the herb contains the glucoside asclepiadin. The roots
contain vincetoxin, with closely resembles emission in its
phystological action. The name calotropine or asclepine 1is
the bitter principle, Its acts on the heart. The Tlowers are
congrdered to be aigestive, stomachic,and tonic. The dried
bark 135 used 1n Indigenous medicine as a cubstitute for 1pe-
cacuanha, as an expectorant and emetic in different dose. The
leaf, applied for poulticing sores, and the Juice of them is
dropped n Lo geat ear:s and sore eyes, burn and the smoke
inhaled for ulceration of the nose, and kill the worm that
causes Loothache. flowers and leaves may be boiled, and the

decoction drunk as a stimulant,

A kind cf gutta-cercha 1s prepared from the milky sap of
this plantc. The floss from seeds are well known, its used
for stuffing piilows. The floss has been spun, but it is too
short far machinery. K.heyne ( Nutt. Plant., Ned.Ind. ed. of
1927 p.3294.) states that when it was experimentally inter-
woven w:ilh cotton n vava, the fabrics soon became spoilt by
black spols. The wood has been used {.r preparing charcoal in

manuiacture of gunpowder. The Juice has been found to contain


http:function.(Tuntawiroon,N.et.al

a proteolytic enzyme similar toc papain and can extract hydro-~

carbon (Narinth,2526).



ITI. METHODOLOGY

3.1 Survey and General Background

Giant Milkweed field surveying will cover the main land-
forms of each physiographic region for the whole country., The

surveying area 1is separated into 5 regions as follows;

{1) Mountainous and valley in the Nortn
The total area is 151,375 km< including 17 pro-
vinces as Chiarg Ma1l, Chiang Ra1, Phrae, Nan, Mae Hong Son,
Lampang, Lamphun, Payao, Utaradit, Kamphaeng phet, Phetchabun,
Tak, Pichit, Uthai Thani, Pitsanulok, Sukhothaij and Nakhon

Sawarn.

(2) Northeastern Highland
The total area is 171,379 km2 including 17 pro-
vinces as Kalasir, Khon raen, Chaiyaphum, Nakhon Phanom, Ubon
ratchathani, Udon Thanri, Nong a1, Nakorn Ratchasima,
Buriram, Mana Sara Kham, Roi Et, Si Sa Ket, 3urin, Yasothon,

Mukdahan, Sakon Nakhon and Loei.

{3} Low land in Central Plain
The total area 1s 85,816 km? including 18 provinces
as Bangkok,Samut Prakan,Samut Sakhon, Samut Songkhram, Pathum
Thani, Nonthaburi, Ayutthaya, Saraburi, Lop Buri, Ang Thong,
Sing Buri, Chai Nat, Nakhon Pathom, Suphan Buri, Ratchaburi,

¥anchanaburi, Phetchaburi, and Prachuap Khirikhan,



FIGURE 1 PHYSIOGRAPIIC REGION OF TIAILAND
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(4) Mountarineous ancd lowland on East Coast
o . .
The total area 1s 36,394 km~ including 7 provinces
as Cha Cheaong Sao, Prachin Bury, Nakhon Nayok, Chanthaburi,

Rayong, Trat and Chon B8uri.

{h) Southern paninsula
The total area 13 70,189 km2 1ncluding 14 provinces
as Kraby, Chumphon, Trang, Nakhon $1 Thammarat, Harathiwat,
Pattant,Phangnga, Phattalung, Phuket, vala, Ranorng, Songkhla,

Satun, and Surat Thani.

The surveying routes wil! be designed using the main
Nighway s ang provincial highways whilch transact or pass
through different Yandforms 1n each region. Site will be
edamined a5 wall as Rus plant 2ensity; and its distribution.
Rux plant samples will be collected for biciogical study and

for seediing prepagation.

3.2 Sample Caliection

3oth cutting stem and seed from different locations

are cellected and the primary data are recorded.

(1) Cutting are collacted using the following
criteria;

d4) Good phenotypic performance such as good
canopy (form) and healthy,

b) Straight cutting stem,

c) No sigr of pest and disease, and



FIGURE 2 DESIGNED SURVEY ROUTE
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d) Having more flowers and pods.
The size of selected cutting is 1.5 - 2.5 cm. in
diameter, 15 - 20 .m. long, 20 - 100 cuttings/tree, Joth hard

wood and semi-hardwood stems will be collected.

Cutting from one plant become one ¢lone which will

be coding for 1ts arigin, for SAAMP RS

13 means Cree numcer 14 from the North
HEAO means tree number 40 from the Northeast
S 2 mean: “ree number 3 from the South

£2) Send wrll 0o solected from mature pods,
(3) Primary Zata collection

{a) Photcgenic - lecat:ion
eilght and width
aat, tlowxer and pod

(b) Leaf : leaf shape, coler, s1ze by
measuring  length and width
Of mature leat avaerage of 10

Tzaves.

(c) Flower : form of peduncle, flower,
color, size,number of flower.

(d) Pod : form of pod size, colar,
o

numpar of p

{(e) Seed and Fiber :size, color, form,
length of fiber,

(f) Insect and Disease.
(g) So1l type.
(h) Environment: recording the environmental

data of collection area, landuse,
natural plant, local utilization.


http:collecr.on

3.3 Experimental Desian

3.3.1 Site

The purpose 1s to select the land which represents
or having low potential for agricultural practice in each
region. The main landform, accessibtrlity, including marginal

lancform types will be used to indicate sites.

3.3.2 Sampla Pregarat:on

All samples were prepared for stem cutting propa-
gation method. Each stem was cut for 8 inches long and put
Intc plastic bag containing soil mixture of 2:2:3 for paddy-
husk charczoal 5011 and sand. Trereafter, the seedling were

selected physiographic region as well as the climatic condi-

tion.

1

stem cutting (~----

----,---->plastic bag with holes

~
1
1
1
1
e
1
N
1
1
i
!
_

§

t

! .
—==1--=> medium

1

)

Figure 3 Seedling preparation by stem cutting

3.3.3 Experiment
The area of 1,500 - 2,000 sg.m. are used. for each
experimental plot. Each plot consists of the following

details;

23



(1)

(4)

Experimental Design
a) RCBD experiment for low and high input

b) Each bicck will consist of 15 clones or
less

c) There are 2 replications for each input
block

d) Randomized design for each clone

Marterials Requirec

a) 48 seedlings for 2ach clone plus 12
spared seed!ings

b) 720 bamboco staking of 50 cm, long
c) Measuring tapse
d) Slgo board, repgiication board and
main board
Land Preparaticn
a) Deep plow 1 o©ime
b) Harrowing 1-2 times
c) Weeding, land leveling
d) Lime application, raising for pH 7
e) Hole of 20 cm. in diameter and 30 cm.
in depth.
Management
Within the experiment plot, management were
undertaken at the 2 levels of low input and

high input as focllcws:

24
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high input low input

1.

[83]

Fertilizer ratio 13-13-21 none

rate
time nterval

Pesticide
~Furadan
~Insecticide

Wweeding Control

watering

Ploughing

Munchning

120 grams/tree
3 months/time

use insecticide none

0.5 - 1 gram/tree

by rate and disease use 3 months
after planting

manual and/or no weed control

herbicide weeding Just cutting
the first 3
months

1 time/week watering when

plant shows
sign of wilting

around tree after no ploughing
fertilizing
(one/3 months)

If the so1l condition is sandy,
munching should be 1introduced
during the summer.

will

(5) Data Recording

After planting for € weeks, the following data

be recorded;

a)

b)

c)

Period of recording: every 2 weeks from
December 13885 - December 1986.

Data recording:

(1) Random 6 from 8 trees in each row.
(2) Coding the random tree.

Growth of plant:

(1) canopy, measures every 2 weeks for
height and wicth.

Number of inflorescence per tree

26



@) Number of pods per tree

f) Production, measures pod size, weights of
fresh pod and fiber in gram.

3.4 Daca Analysis

a) Average the collecting data of each sample as height
and width of canopy, number of 'nflorescence/tree, number of
pod/Lree: . width oand Tength of pod, fresh pod weight, fiber
welght per pods and rotal yield per year ( No. of pod x Fiber

welght ) per replication.

‘

S,oSppirong oLsTatisticoal tsols -- Aralysis of Variance

and Duncan's Hew Multiple Range Test pertaining to split plot

i

design 1n REBU fcr each replication (Appendix 3).

<) Graphing the growth rate, the number of inflores-

cence, and inflorescence interval of each sample.

d) Using the fiter weilght,/“roe, number of pod/tree,
fiber weight/pod, number of 1nfliorescence/tree and height of
canopy as critaeria for selccting the superior clone for each

acotype of Thailand,.
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IV. RESULTS AND DISCUSSION
Exploration of Rux clones had been carried throughout
the country since 1386. At the teginning, three major envi-
ronmental factors were brougnt 1nto determinaticn of the

specific ecotypes and places where Rux were found; they are

climate, physioyragny, and so1l condition. Each factor was
nterpratad region to ra2gicn in order ts confine the specific
zone of Rux growing on its favorable si1tes. Hence the survey

1stically designed with stratified-

cr

of Ru« plant Sould e sta

Lransact rcute application,

However, *he research design has bteen further developed
after selecting the gocd clones from each region by 1ntro-
ducing Lo other ragions for finalizing and Management Trial
ex<periment., The examination will be the finding of Rux pro-
duction oY their most and the conformation when growing in
other environments.

4.1 Fleld Survey and Selection

From region to region,the combination of ecological zones
were planned to allocate the routes and locations for field
cheack. Field surveys were conducted covering the 6 physio-
graphic regions of Thailand and Stratified Randcm Sampling

method was applied. Rux's clone were identified and ccllected

in the following landforms:-
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Noreh Flood piawn, low terrace and high terrace

tiortheast; Low terrace, natural levee, karst topoqraphy,

structural plain, sang dune and high terrace

foothi1il slope and karst region

)
t
'
1
Central . Flood plawn, low terrace, high terrace,
‘
'
]
'
)
]

cast Playn, 'ow terrace, beach, karst topography
and <castar pias
South Footh1!' 3lope, former tidal flat, high
terrace, low terrace and beach.
= e e e e e e — e /

Ru~'s plants and sexcs sampies were complied at the
Faculty of Environment and RPesource Studies for the total

numper of 120 samples.

Regional Jdistributions of Rux's clone had been investi-
gared under tne field surveys 1n correspondence with physio-
jraphy through the regions toc seeking for the natural clone
in osurve, route (Figure 3. At the stage of classifying the
acotype of Rux's clone, climate type, landform and soil were
brought 1nte consideration to distinguish the proper zone for
freld survey, Result from screening of those combination,
f:eld survey nad been undertaken, Direction of field survey
has been started from those ecological indication in all
ltandforms withn as such as possible the difference in soi)

types.
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4.1.1 Ecological Zone Classification

The 2 majgor factors 1n relation to ecological
condition of Rux have been technically adopted. Those are
climate, physiography and sorl., Identification of each factor

was made and ad'stinguished as follows:

(1) Cil.imate
Climate 1n Thailand can be divided into two
major groups. The first one is the the tropical.monsoon

climate 1n the south and the eastern part orf eastern region.
The other Lype 15 savannah climate ~hizh can be found 1n most
parts of the country . The climate play on important role on
Amtermining the type of natural vegetation and ecological
coundition accordin_ to the amcunt and distrihution of rain-

fall (as shown in isohyetal map of figure 1),

(2} Physiography
Main physiographical region of Thailand can
be rcughly aivided 1nto northern,continental highland, north-
east plateau, central highland, central plain, southeast
coast and peninsular Thailand. These regions are the basic

consideration of classification.

(2) 3o0i1
The properties of soils as well as environ-
mental quality in Thailand can be classified by their physi-
cal and chemical properties 1n correspondence with

sultabrlity for agriculture and others.

31



The combination of those 3 factors were brought into
establishment the ecological zone of natural Rux<’'s clone for
further experiment. Figure 4., depicts the sampling locatijoan

of Rux plants for the whole country.

4.1.2 Samples Selection
Following the above mentioned criteria Rux's
clones 1n Table 1, have been selected to bLe regicnal repre-
sentative, and were use samples for clone selection

axperiment,

Table 1. Selcctad Rux Clones for ~lanting
(1) Morthern reglon

Landform Code Color
Flood plain Mo p purple
N 07 W white
N 18 P purple
N 06 P purple
Low terrace N 202 P purple
N 08 p purple

Mo W white
N 15 p curple

N 14 vhite
N 13 P purple

High terrace N O3 v white
N 12 W white
N 11 p purple

N 09 W white

N 16 P purple
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FIGURE 4 SAMPLING LOCATION MAP
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(2) Northeastern region

Landform Code Color
Low terrace NE 17 W white
NE 25 W white
NE 38 W white
NE 16 P purple
NE 26 P purple
Maturail levee NE 20 W white
NE 14 P purple
High terrace NE 29 W white
NE 14 P purple
Karst topography ME 25 P purpie
Structural nlamn NE 27 W white
ME 52 P purple
Sand dune ME 33 P purple

(2) Central ragion
Landform Ccde Color
Flood pltain C 14 W white
C 03 W white

L

Low terrace C 18 W white
High terrace C 09 W white
cC 07 P purple
C 16 P purple
Foothill siope c 12 P purple
CcC 10 P purple
Karst region C 04 P purple
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(4) Ecstern region

Landform Code Colecr
Plain E 01 W white
Low terrace E 05 W white
E N2 P purple
Karst topegraphy E 06 P purple
Upnarhk £ 09 P purple
E 08 P purple
Coastal plan 211 P purple

() Southarn region

Landform . Code Color
Foorhy 1l slope S 02 P purple
Beac TO02 v white
5 09 P purple
Former tidal flat 5 05 A white
High terrace S 15 P purple
Low terrace 507 W white
512 W white
S 17 P purple
5 13 P purple

All samples were prepared for stem cutting propagation

method, Thereafter, the seedling were selected according %o



the acotype of the main lancform under each physiographic
resion as well as the climatic condition. The total number of
60 clones in Table !. were finally selected and distributed
to the regions for field evperiments.

4.1.3 Experimental St Selaction

E«perimental sites were selected to represent the
matn landfarm (marginal landform “/pe) ¢f the region. There
“E 5 L0 tes, Khon-saen, Bur:irum, Lampang, Chachoengsao, Chum-
porr and at Salaya, Hakornpatbhom provinces. Figure 5 depicts
the Jozations for experimental stations. Selected seedlings
Pho2non region were nLroducad into Lha eeperimental stations
which represent the ragional condition and alsou the ecclogi-

d n Table 2, below.

QO

cal indication as '1lustrat

Table 2. Locatiaons and Number of Ciones in Each Region

Pegian Location ~f Fiotd Srations Humber of Clones
Hertr Hanjgchat, Lampang Province 15
Hortneast
(Upper) Muang, Khon-vaen Province 13
(Lower) Mang-Rong, Burirum Province 8
Central Mahiaoi University, Salaya 8
campus, Hakern-Chai-Sri,
Nakorn Pathom Province
East Tumbol ¥had Hin Sorn 8
Amphoe Panom Sarakham
Chachoengsao Province
South Amphoe Lang-Suan, 8

Chumporn Province
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4.2 Agronomic Qutputs

From those 6 locations of field experiment, only 5
stations could be selected as the most successful result. The

agronomic outcomes will be described as follows:

4.2.1 Salaya Station
(1) Height
The height of Rux at the end of 12th month
15 highly significant different between low and high input as

well as among clones, e2speciaily Ci0 has the highest height

(2) Width
The width of crown canopy has also highly
significant difference between low and high input of the

width of C14 is 261.50 cm. which is the widest crown canopy.

(2) Inflorescence
The numper of inflorescences per tree is
hignly significant ¢ifferent between low and high input. C10

has the ma<imum number of 519.5 inflorescences per tree.

(4) Number of pod
There is highly significant difference
between low and high input and betwesan clones. C10 provided

the highest number of 16.448 pods per tree.

(5) width of pod

There is no significant difference between
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TRBLE RVERAGE OF TOTAL YIELD AND CHARACTERISTICS LOCATIGN : SALAYA

TOTAL No. FIBER FRESH No. POO SIZE TREE SIZE
CLONE YI1ELD POD HEIGHT HEIGRT INFLORESCENCE  —-———mmmee
/TREE /TREE <POD /P0D /TREE HIDTH LENGRT HEIGHT "DTH
(gn.) 3n.2 cn.) Ceml) Cenld Ccn.2
c 10 16.94 o 16.488 » 1.07 a 14.54 b 519.5 a 2.%07 d 10.26 a 226.2 & 242.1 bc
C 0+ 6.65 b 8.440 b 0.80 b 15.70 b 38?.4 b 3.255 be 3.66 b Z16.7 a 250.3 abc
C 12 5.79 bc 6.0387 bc 0.87 ab 17.45 b 277.3 g 3.223 be 3.66 b 225.9 a 248.9 abc
c 93 S.4949 bc 6.420 bc 0.85 ab 16.11 b «68.0 «d 3.103 bced .49 b 224.0 o 215.3 d
C 0?7 . 3.89 bed 4.710 bcd 0.79 b 16.92 b 0.9 b 3.140 bed 5.13 b 134.0 bc 235.8 ¢
C 03 3.42 bed 3.?30 cd 0.390 ab 149.39 b 334.1 bc 3.283 b S.12 b 181.5 ¢ 233.6 ¢
cn 2.94 cd 2.79% cd 1.07 a 20.33 o 339.7 bce 3.563 o 9.41 b 218.S 256.8 ab
C 14 0.70 d D.940 d 0.67 b 14.82 b 224.8 d 3.0268 cd S.14 b 203.?7 b 2U1.5 a
F-tost " =X [ 3] 3 ] LR [ 3] 2R |3 1§

Romark : Hean, for sach variable and cach attribute, with the same lelter are not significantly different
C By Ouncan®s neu nultiple range test at level 0.01 )



oYy

TABLE

SOURCE
oF
VARIATION

ERROR (R

df

B
R x B
ERROR B>

TOTAL

C.V. Ry 22

29.762

ANALYSIS OF VARIANCE FOR CLONE SELECTION By SFLIT PLOT IN RCB EXPERIMENT

SALAYAR

ns
No. Pro sIz2e
INFLORESCENCE  ~--~=mmemmomme L
~TREE HIOTH LENGKT
Can.d Cenld
14456 .5 = 0.13% ns 0.003 ns
597T83.6 ax 0.014 ns 0.045 ns
3r0.8 a.o17 0.180

C.v.B =

36.352

ns

nan signmficent
significant difference at level 0.05.
highly significant differonce a2t lovel 0.01.

1792.3 g.020 0.160
S.r q.10 A9z
12.42 4.512 q.19z2
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low and high input. Cit! provided the widest pod of about

3.563 cm,

(6) Leng“h of pod
There 1s no significant Jifference between

low and high 1nput. Ci0 also provided the longest pod of

(7) Fresh weight <f pcd
There 15 no significant difference between
low and high 1nput bul highiy significant among clones. C11

provided the maxsimum frash welzht of 20.32 grams per pod.

(B8) Fiber weight per pod

There 15 no significant difference in low
and high 1nput but highly signmificant among clones, Cit and
C10 provided the ma<imum welght of 1,07 grams,

(3) Clone selactLion
Ci0 performs the best selection from those 8
clones with the maximum weight of fiber numbers of inflores-~
cence and pods per traee, The C10 is then selected as the

baest cione.

Statistical analysis are also shown in the following

tables and figures:-

4.2.2 Lampang Station
(1) Height

The nheight of Rux at the end of the 12th
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TRABLE RVERAGE OF TOTSL YIELD AND CHARACTERISTICS LOCRTION : LAMPANG

TOTAL No. FIBER FRESH No. PCO SIZE TREE SIZE
CLONE YIELD POD HEIGHT HEIGHT  INFLORESCENCE —-w----ommmemee o T T .

/TREE /TREE /PCD /P00 /TREE HIDTH LENGRT REIGHT HIDTH

(gn.> (gn.) [N 0} en.d (cn.) Cenld

N 0?7 S1.78 & T09.75 a - 0.49 bc 13.21 bcd  326.5S8 be 2.64 bc  5.9S bc 262.06 e 259.25 ¢
N 06  46.47 ab.  S0.0¢ bcde 9.88 o 15.30 s 401,11 a 2.35 bad 3.79 be 275.03 wv  233.00 o
N 03  45.42 ab  S?.72 abcd 0.70 ab  12.84 bede 217.70 <d 3.19 » T.68 ¢ 227.92 ¢ 20?.61 d
N 13 44.20 ab ?4.72 b 0.55 bc 12.67 cde  333.33 cg 2.47 cd  7.87 ¢ 276.92 cde 2714.95 zbc
N 82  35.32 abc ?D.97 ab 0.59 bc  11.55 o 4:8.55 a 2.46 ¢ 3.03 bc 301.50 abc 291.61 ab
N 16 28.23 becd 48.08 cdef 0.61 bec 12.57 de 266.22 cd 3.03 o T.62 o 215.95 ¢ 215.392 d
N 08  27.5& bec 51.83 bcde 0.50 be  13.03 bede  309.47 be 2.56 bcd 8.26 d 305.58 ab  263.81 abe
K 1S 24.0?7 cd  59.80 abc  0.43 bc 14.13 sbc  224.50 cd 2.43 cd  9.55 s 292.31 bcd 263.44 be
N 0i 16.89 cd  24.17 g 0.61 bc 14.30 ab 211.81 cde 2.64 bc  8.71 ¢ 309.28 ab 251.17 ¢
N 14 15.03 4 24.22 g 0.56 bc  15.62 a 152.56 def 2.57 bcd 8.35 d 283.97 bcde 291.92 ab
N 18 14.49 d 3?.17 defg 0.45 bc 13.09 bcde 354.75 ab 2.61 bc  9.88 bc 323.06 a 303.75 o
N 17 12.?? d 27.61 fg 0.53 bc 15.64 a 123.58 f 2.60 bcd 9.09 b  283.58 bcde 263.11 be
N 11 11.91 d J5.25 ofg  0.37 ¢ 12.70 cde  402.28 » 2.36 d 8.34 4 297.50 bcd 302.S0 o
N 12 11.84d 26.81 g 0.51 bc 15.56 a 130.00 of 2.58 bcd B8.89 bc  286.50 bcde 285.64 abe
N 09 11.45 d 25.55 g 0.53 bc 15.62 a 159.94 def 2.77 b 8.87 bc 284.47 bcde 275.31 abc
F-test [ 3] nx 4 13 ] 13 £ 1] X xx ]

Renark : Hecan, for each varisble and each attribute, with the same lotter are not sigrnificantly different
C By Ouncan’s neu multiple range test at level 0.01 >




ANRLYSIS OF VARIANCE FOR

CLONE SELECTION BY SPLIT PLOT IN RCB EXPERIMENT

LOCATION : LANPANG

Hs
-- --- T T T T T T T T e e e e e e F~TABLE
SOURCE TOTAL No. FIBER FRESH No. POD SI2E TREE SIZE
OF df YIELD POD KEIGHT HEIGHT TP LORESCENCE  — oo e
VRRIATION /TREE /TREE /P00 +P0O /TREE HIDTH LENGHT HEIGHT HIDTH 95z 99
< ognld C gnud ogneo Cenud Cenmo Canld Cemod
REP 2 25.71 ns3 769.58 ns 0.057 ns 0.84 ns 312.43 ns 0.12 ns 0.19 ns S88.79 ns 2188.45 19.00 99.00
A 1 25308.61 =% 78940.06 xx 0.034 ns 41.11 ns B9IS477.69 xx 0.20 ns 2.06 ns 47869.33 xx 58956.29 xa  18.51 9§.49
ERROR A 2 8.71 470.89 0.048 2.28 1238.29 0.1 0.64 55.65 30.18
B 14 1297.04 wx  3466.61 % 0.094 xx 11.41 Xx 635646.00 x= 0.29 axn 1.85 =x 4930.65 =N 4995.78 an 1.88 2.4
A x 8B 14 475.66 =n 716.33 x» 0.069 xn .61 ns 4075.30 ns 0.04 x 0.04 ns 205.17 ns 601.38 ns 1.88 2.«
ERROR (BY 56 141.92 158.01 0.027 D.?v8 2602.49 3.02 0.03 218.860 341.43
TOTAL 83
C.V.CR 2 11.112 44.972 40.45x 10.90z 13.072 24,112 9.3b& 2.62 2.0z
C.v.B) 2 44.852 26.052 3c.172 6.40x 18.952 5.312 2.262 5.2z 6.812
ns non significant
» significant difference at level 0.0S.
xx highly significant difference at level 0.01.
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month is highly significant differant between low and high
1nput as well as among clones. The N1'8 has the highest

height of 323.06 cm.

(2) Width
The width of crown canopy has also the
highly significant differance between low and high input. The

videst canopy of N18 is 303.75 cm.

(2, Inflaorescence
The number of inflorescences per tree is
highly significant diffarent betwean low and high input. N2

has the max<imum numbiers of J18:.55 inflorescence per tree.

(4) Number of pod
There are highly significant difference
between low and high input and between clones. N7 provided

the highest number of 103.75 pods per tree.

{(5) Width of p>d
There 15 nc significant difference between
low and high input. N2 provided the widest pod of about 3.19

cm.

(6) Length of pod
There is no significant difference between

low and high 1nput. N15 provided the longest pod of 9.55 cm.

{(7) Frash weight of pod
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There 1is no significant difference between
low and high input but highly significant among clones. N17

provided the maximum fresh weight of 15.64 grams per pod.

(8) Fiber weight per pod
There i1s no significant difference in low
and high 1nput, but among ciones are highly significant. N6

provided the maximum ~e21gnt 0.38 gram per pod.

(3) Total yield
The H7 of high input has the maximum fiber
welght of 51.78 grams per tree which is not so different from

NG, N3, N12 and M2,

(10) Clone selection
There are 4 best selected clones frum 15
clones. Those are N7, H6, N3 and Ni2. N7 1s the most
preferable clone buacause of the maximum yield as wall as N6

Wwnicn provided the higrect fiber welght per pod.

The analysis of those agronomic results also shown in

the following tables and figures:-

t.2.3 Khon Kaen Station
(1) Height
The height of Rux at the end of the 12th
month 1s no significant different r-.cween low and high input
as well as among clones, especially, MNE38 with the highest

height, of 282.55 cm,.
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TRSLE HUERHGE OF TUTAL YIELD ANDB CHARACTERISFICS LOCATION : KHCON KREN

TOFAL No. FIBER FRESH No. PCD SIZE TREE SIZE
CLGNF YIELD P00 HEIGHT RETBHT INFLORESCENCE  mmmmmmmm e el

<FREE STREE /P0OD ~pep #TREE HIDTH LENGHT HEIGHT HIDTH

(gn.D tgm.) Lonld (cm.) cm.) Cem.)

NE 37 2L.81 ¢ 32.74 ab .4 1l.6 4 128 N Z J.od adbc bc 243.92 »
NE 38 24.85 o 35.00 a g.67 11.26 » 117.47 sb 2.50 8.7S5 abc 282.55 a 204.32 b
NE 29 22.35 ab 29.67 ap 0.70 15.30 » 24.19 bee 2.°71 39.9% abce  259.S6 sbc  243.92 o
NE 26 13.01 be 16.70 cd Q.75 11.23 o 28.85 “Scde 2.79 9.12 - 2SB.28 abc 2S51.31 a
NE S2 12,85 be 22.50 be 0.53 10.68 o 1D02. 14 abc J.82 3.96 av 233.79 be <20.81! ab
NE 25 1.7 ¢ 17.53 cd g.71 3.16 abc ?6.17 becde 2.5¢ 8.06 cde 261.81 ab &42.89 a
NE 10 10..J ¢ 15.12 cd 0.74 8.249 be 1I01.78 sbc 2.S3 7.65 « 251.17 be £38.S7 b
NE 16 9.63 ¢ 13.36 cdq 0.74 7.456 be 68.75 cds 2.8S 7.7% de 2492.94 bc 22B.51 ad
NE 13 9.52 ¢ 15.72 cd 0.5¢ 3.76 abe 83.564 bede 2.49¢ 8.71 abcd 251.47 be 2506 7?2 o
NE 4?7 ?.74 ¢ 19.11 cd 0.£8 3.0S abc S.14 de 2.58 3.17 bcde  251.14 be 205.441 b
NE 21 65.12 ¢ 10.28 cd 0.62 10.48 ab 76.14 bede 2.77 9.54 obc 235.64 bc 22.44 ab
NE 1? 5.57 ¢ 8.1?7 d 0.v2 10.76 a £8.85% cde 2.58 6.73 abc J492.34 be 226.55 ab
NE 20 3.66 ¢ 6.E7 4 0.561 9.435 ab 45.350 ¢ 2.59 8.53 abc 222.00 ¢ 201.83 b
F-test =% £y | ns (33 3 ns i ] »

Renmark : Mean, for 2ach variasble and wach stiribute, with the ssme lotier are not sigmficantly defferent
¢ By Duncan’s nos nultiple range test at level 0.01 O
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TABLE ANALYSIS OF VRARIANCE FOR CLONE SELECTION BY SPLIT PLOT IN RCB EXPERIMENT LOCATION : KHON KREN

HS
- -- T T T T e e e e e e - F-TRBLE
SOURCE TOTAL . HNa. FIBER FRESH No. POD SIZE TREE SIZE
oF df YIELD POD HEIGHT HETGHT IHFLORESCENCE  — o mmm e e
VARIATION /TREE /TREE ~POD ~POD /TREE HIOTH LENGHT HEIGHT HIOTH 952 99z
C gn.s C gnro ¢ gn.od Cemld (L ] < enl3 Ccenld
REP 2 46.15 ns 25.50 ns 0.10 ns 10.43 s 483.07 ns 0.01 ns 0.64 ns 1016.90 ns 229.61 ns 19.00 99.00
A 1 351.7S ns  1025.54 ns 0.33 x 1.55 ns S$2876.30 «x 0.13 ns 0.649 ns ?909.17 ns 11)99.38 ns 18.51 98.49
ERROR <(R> 2 248.60 358.43 0.01 6.1" 2201.497 0.06 1.18 5721.78 1205.68
8 12 328.00 =x S16.37 =x 0.03 ns B.56 =x 4186.55 ax 0.06 ns 1.10 an 1066.73 » 1975.48 an 1.80 2.48
A xB 12 105.35 == ?5.33 ns C.06 = 2.91 ns S?0.84 ns 0.0S ns 0.2?7 ns <402.02 ns 333.88 ns 1.80 2.48
ERROR (B> <8 9.2 52.80 0.03 1.90 640.54 0.04 0.18 431.80 361.79
TOTAL Ids
C.V.C(R) 2 124.952 103. 142 11.97z 29.61: 54.90z 8.50: 12.89x 530.19% 15.282
c.v.cg = 49.94z 39.592 26.102 13.752 29.612 e.r2z S. 14z 8.29% 8.372
ns non significant
x significant difference at lewvel 0.0S.

L1 highly significant differonce at level 0.01.
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(2) width
There 1s no significant difference between
low and high 1input but highly significant diffurence among

clones. Ne26 has the widest crown canopy.

(3) Inflorescence
The number of inflorescences per tree is
significant different tetween low and high input. NE37 has

the maximum numbers of 141,28 inflorescences per tree.

(4) Number of pod
Thara 1s no significant difference between

low and high input in the number of pods.

(5) width cf pod

There 1is no significant difference between

low and high input.

(6) Length of pod
Tnere 1s nou significant difference between

low and high 1nput., Ne256 has the longest pod of 9.12 cm,

(7) Fresh weight of pod
There is no significant difference between
low and high input but highly significant among clones. NE38

provided the maximum fresh weight of 11.26 grams per pod.

{(8) Fiber weight per pod
There is the significant difference of fiber

weight per pod in low and high input,
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(9) Total yield

NE37
grams per tree

provided the maximum weight of 26.51
which

1s the same as NE38 and NE29.

(10) Clone selection

NE37

is

the most selected clone because of
1ts maximum number of inflorescence and yield.

Statistical analysis also shown
and figures:-

in the following tables

t.2.4 Khao Hin Sorn Station

(1) Height

There 15 no significant difference between
low and high 1nput as well as among clones E2 has the
highest height of 256.64 cm.

ne width of

crown canopy has also the
significant difference bhetween

low and hjgh input.
the widest canopy of 248.67 cm.

E9 has
(3) Inflorescence
The number of inflorescences per tree is no
significant difference between
among clones,

low and high input and also
E2 has the maximum numoer of
per tree.

inflorescences

(4) Numbers of pod

There 1is no significant difference between
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TABLE

AVERAGE OF TOTAL YIELD AND CHARACTERISTICS

TOTRL No. FIBER
CLONE YIELD POD WEIGHT
/TREE /TREE P00
gn.J
E 01} 6.43 o ?7.08 a 0.39
E 06 4.38 ab 3.91 abc 1.01 a
E D2 4. 14 abc 6.06 ab 0.71 b
E 11 3.19 abce S5.11 abc 0.64 b,
£ o? 2.17 be 2.58 be 0.86 a
E DS 1.496 uvc 1.69 bc 0.89 a
E c8 1.19 bc 1.83 be 0.57 ¢
£ 09 0.99 ¢ 1.22 ¢ 0.52 ¢
F-test ] X xy

HEIGHT
<POD

+TREE

‘
UDFJUgN‘J.&
[V N 4

wniwaoon

LOCRTION : KHRG HIN SORN
SIZE TREE SI2E
LENGHT HEIGHT HIOTH
cml) Ceml) {en.)
3.93 b¢ 254.05 240.78
11.26 a 253.67 244.09
10.00 be 256.64 242.22
8.40 ¢ 252.42 237.53
10.65 ab 249.33 242.17
9.19 cde 255.64 239.°
8.96 de 247.00 23%.0u
9.82 bed 244,72 248.67
131 ns ns

Renark : Hean, for each variable and each attrib
¢ Fy Duncan’s new nmultiple range test a

ute, with the same letter are not significantly different
t level 0.01 >
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TRBLE ANALYSIS OF VARIAMCE FOR CLONE SELECTIOM BY SPLIT FPLOT IN RCB EXPERIHENT LOCATION : KHAC HIN SORN
ns
T T T e e e e F-TRBLE
SOURCE TOTAL No. FIBER FRESH Ho. £a0 S12€ TREE SIZE
oF daf  YIELD POD HEIGHT HEIGHT  INFLORESUENCE  —~--mw——eemeeeeo o T e
VARIATION /TREE /TREE /POD 7POD +TREE WIOTH LENGHT HEIGHT KHIDTH 95 99z
C gn.d Cognod Logn.) Comao Cenos (SN W] C cn.)
REP 2 10.46 ns 14.00 ns 0.09 ns 3.49 ns £633.22 ns 0.02 ns 1.36 ns 5461.11 ns 4169.11 ns 19.00 94.00
R 1 0.52 ns 1.33 ns 0.06 ns 2.02 ns S0.00 ns 0.24 ns 0.99 ns 245,17 ns  3924.26 ns 18.51 98.49
ERROR (R) 2 20.19 34.62 0.11 2.36 1737.94 0.01 0.43 496.74 268. 14
8 ? 23.66 » 30.25 0.17 ax  32.07 ax 140.08 ns 0.289 nn 5.06 an 108.18 ns ?4.53 ns 2.36 3.36
H x 3 e 6.23 ns S.29 ns 0.D2 ns 1.13 ns $5.94 ns 0.04 ns 0.32 ns 36.40 ns 101.50 ns 2.36 3.3
ERROR (B> 28 ?.77 7.06 0.01 1.61 102.11 0.04 0.29 143,41 115.35
TOTAL 1?
C.V.(RY 2 153.342 158.372 45.93z 9.15z2 108.93z 3.r82 6.782 6.85z 6,772
C.Vv.(B) x S.11 71.532 18.712 .56z 26.40:2 6.112 S.S4z 1.852 1.9

non significant
significant difference at leowvel 0.0S.
highly significant difference at level 0.01.
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low and high input but highly significant difference among
clones. E! provided the maximum output of 7.28 pods per

tree.

(5) width of pod
There 1is no significant difference between

low and high input. E6 has the widest pod of 3.79 cm.

(6) Length of pod
Thare 1s no significant difference between

low and high nput. E& provided the longest pod of 11,26 cm.

(7) Fresh weight of pod
There 135 the significant difference between
low and high input but highly significant difference among
clones. E6 provided the maximum fresh weight of 21.97 grams

per pod.

(8) Fiber weight par pod
There is no significant difference in low
and high input but highly significant difference among
clones. E6 has the maximum fiber weight of 1.01 grams per

poda.

(9) Total yield
E1 provided the maximum fiber weight of 6.43

grams per tree followed by E6, E2 and E11.

(10) Clone selection

The best selected clones are E1, F6 and E2
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because of the largest pod and higher fiber welght per pod.

Statistical analysis also shown in the following

tatles: -

4.2.5 Chumporn Station
(1) Height
The height of Rux 1s highly significant
difference between low and high 1nput as wa2'’ as among

clones. S17 has “he highest height of 203.2 cm.

(Z) width
The width of canopy has nighly significant
diffarence opetween low and high input, S7 has the widest

canopy of 292.1 cm.

(2) Inflorescenca
tHiumber of inflorescence per tree are highly
significant different between low and high input. S7 has the

maximum number of 124,28 inflorescences per tree,.

{(4) Humbers of pod
Thera 13 highly significant difference
between low and high input and among clones. S7 has the

maximum number of 10.81 pods per tree.

(5) width of pod
There 15 highly significant difference among

2 and 355 has the same widest pod of about

w
ro
w

clones.

3.473 cm.
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TABLE AVERAGE OF TOTAL YIELD AND CHRRACTERISTICS LOCRTION : CHUNPORN

TOTAL No. FIBER FRESH No. POD SIZ2E TREE SIZE

CLONE YIELD POD HEIGHT KETGHT INFLORESCENCE = ———mmmm -
/TREE /TREE “PO. /P00 /TREE HIOTH LENGHT HETGHT HIDTR
(gn.> (gn.) (€4 V] cm.) cn.) (en.)
5 o7 34,687 a L3 1 % b 13.564 ¢ 132.80 a 3.06 b 8.82 c 130.2 sb 292.1 a
5 09 12.8?3 b 3.92 b L.69 b 16.93 o 93.80 ab 3.16 b 3.59 b 202.3 260.5 abc
S 13 11.343 b 3.92 b 1.56 b 13.28 ¢ 108.30 sb 3.19 ab 8.21 de 184.3 ab  230.4 bed
S 17 7.473 b 4.06 b 0.397 ¢ 13.88 d T6.490 ab 2.91 b 7.94 do 203.2 a 246.6 abcd
S 12 1.??3 b 0.42 b 1.98 b 15.02 » 102.00 ab J.47 a B.47 cd 182.0 ab 277.7 ab
S 03 0.470 b 0.3% b 0.849 cc S5.70 ¢ 42.30 b 2.49 b 6.7S f 176.5 abc 208.9 cde
S 02 0.467 b 0.14 b 2.92 a 14.86 b <9.80 sb .47 a 10.18 a 138.8 ¢ 189.4 de
S 0S 0.000 b 0.00 b 0.31 d 11.33 4 21.80 b 3.47 & 7.€0 ¢ 150.4 bc  152.4 ¢
F-test [§] xa X% an F 1Y % 2 E nE L3

Ronark : Hean, for each variable and vech attribute, with the same lottor are mot significantly differen
¢ By Duncan®s new nultiple range test at level 0.01 >
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TABLE

RNALYSIS OF VARIANCE FOR CLONE SELECTION BY SPLIT PLOT IN RCB EXPERIRENT LOCATION : CHUH PORN
ns
————— -- D e ——— F-TABLE
SOURCE TOTRL No. FIBER FRESH No. POD SIZE TREE SI2f
OF df YIELD POD HEIGHT HEIGHT  INFLORESCENCE ~w--=mmmmmmomee o e
VARIATION <TREE /TREE ~PCD /P00 /TREE HIOTH LENGHT HEIGHT KIDTH 952 39z
¢ gn.od C gr.> < gmld Ccnl2 C cnl) ¢ enld Cen.d
REP 2 14,770 ns S.7S ns 0.366 ns 0.327 ns 1102.9 n3 0.04S ns N.139 ns 609.4 ns 1232.3 ns  19.00 99.00
A 1 411.588 xa 376.88 x 1.927 xx 35.68S5 ax 235733.7 wx  0.343 ax --488 »x 1SS743.4 xx 224233.1 xM  18.51 9§.49
ERROR (RD 2 £7.329 4.28 0.10? G.228 1575.1 0.026 a.11v 430.+ 821.4
B ? 80.30 =a 8557.2 = 3206.7 ax  12288.2 =x 2.36 3.36
A x 3 4 ?4.20 nsx S899.9 ns 655.4 ns ?03.1 ns 2.36 3.36
ERRGOR B> 28 11.78 24352.3 591.0 1182.9
ToraL 4z
C.v.cy 2 8?2 .7 70.042 22.0z 3.82 50.6% S.1 4.0z 11.62 12.32
c.v.(B 2 116.152 63.22 13.62 14.8%
ns non significant
x significart difference at level 0.0S.
XX highly significant difference at lowvel U.D1.
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(6) Length of pod
There are highly significant difference

among clones. 52 provided the longest pod of about 10.18 cm.

(7) Fresh weight of pod
There i1s highly significant difference among

clones. S9 has the maximum weight of pod about 16.93 grams.

(8) Fiber weight per pcd
There is nighly significant difference of
fiber weight per pod and among clones. S2 provided the

max imum weight 3§ 2,92 grams per pod.

(9) Totz2l yield
The fiber weitght per tree is highly
significant difference among clones. S7 gives the maximum

fiber weight of 34.67& grams per tree.

(10} Clone selection
57 18 only cne clone which can be selected
because of Lthe maximum fiber weight, number of inflorescences

and pods per trae,

Analysis also shown in the following tables:-
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4.3 Selectior

of Superior Clones

The superior clones of Rux can be selected within the 14

maximum yield from the experiments in the following table:-

Region Experimental Clones selection
Ncrth Lampang N6 N7 N3 N13
Northeast Khon Kaen NE37 MNe38 Ne?2S$
(Upper)
Mo. theast Burirum NE4 NE45
(Lower )
Cantral Salaya ci10
gast Khao Hin Sorn E1 E6 E2
South Chumporn S7
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V. CONCLUSION AND FURTHER STUDIES

With respect to the experiment and methodology designed
for Giant Milkweed or Rux superior clones salection,seadlings
from each region were planted in six stations which represent
major physiographic regions of the country. These seedlings
ware prepared from cutting stem gathered during field inves-
tigation. The criteria for clone selection in the fiald was
based on the “ecotype” concept. Each ecotype represents a
specific physical environmental conditions: soil, climate,
physiographic positicn and parent material. Rux were planted
on the analogous 2nvirooment, Lthe only remaining differences
area clones and the intaeraction between clone and the environ-
ment.  The experimental results aiso revealed that Rux clones
brought up statistically difference in growth and fiber. The
charactersistics of plant such as numbers of pod, fiber yield,
and theilr growth rates were varised and be reflected by the
coatficient Sf variation., Therefore, at this stage, it can
be inferred that Rux clones of Calotropis gigantea R.Br. in
each region are varied in perf~rmance, and their responses to

the environment are unlike or having dissimilar adaptability,

Stating the fact that there are at least three factors
which will have the influences on the phenotype of 1living
things both in plant and anima)l kingdom especially on quanti-
tative characteristics. These factors are genotype (g), envi-
ronment (e),and the interaction between gene and the environ-

ment (ge). The relationship between three factors and phenc-
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type can be displayed by mathematical function as follows:

p = f(g, e, ge)
where p is phenotype,
g 15 genotype factor,
e is environment factor, and

ge is interaction betwean gene and environment.

The plan of this study w~as to bring about in details which
1nterd to cover the clone level of Ru«,then fthe phenotype (p)

should be reinstated by cleone (c) of Rux plant. This implies,

¢ = fly, e, g&;
where ¢ is clone, and

f symbclizes as function of ( ).

As mentioned earlier, the ccnsistency of sites' environment
was controlled by management practices and site selection,
the experimental results of yield and growth will delineate
only the gene factor and the interaction between gene and
environment, Rux 1n this study, is under the consideration
to be performed as fiber source function, then fiber products
or number of pods yielded by Rux plant were used as criteria
for the superior clone selection is conscientious. Assessment
for selecting Rux plant in each station will depict the re-
gicnal superior clones rrom selected samples tabulated in

Table 2, Section 1V.
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“Low” and "High" inputy. were two treatments desiygnad to
express as natural control and as “-omparabic management of
Rux planting in each station respectively. And truly, res-
ponses to designed inputs were diffarent ameor.g clones due to
ganotype and the 1nteracticn to environment, factors. This was
significantly confirmed by yield and growth results, High
yi31ld and low yield clones were differentiated 1nto two groups
distinctively,and about 3-4 clones could be selected for each
experimantal sration.  However, results from Kon Kaen Station

and Khao Hin Sorn Station were slightly deviated in which the

growth rates from both high and Tow inputs have been affected
by the <ciimatic fluctuation of delayed rainy season at the
beginning of planting period. The result from Chumporn Sta-

tion was also the proof of Ru<'s characteristics of not,
naturally, favoring tc grow in the humid area such as the
southern part of the country. 7This can be confirmed by field
tnvestigation which has been extended further cdown to the end
of peninsulda -- Malaysia. Where the amount of rainfall
necreases Lowarae the south, Rux's population density appears

te be decreased.

Besides selecting Rux superior clones in each region
which is the first step of study approach, necessary data and
related factors were also recorded in order to determine the
feasibility of using the fiber for textile material. Economic
analysis in terms of unit cost, benefit in return,and textile
engineering process and quality will be the next approach of

this project.
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Yield per unit area is one of the impartant constraint
to introducing Rux fiber into fabric world. The amount of
fiber given from the experimental plot was within the reason-
able range but 1t 1s expected more yield from some specific
clzsnes since they produced a significant amount of inflores-
cences. Mechanisms concerning number of inflorescences and
the relation wo fruirt satting should be pay more attention in
further ns/estiganisn, aince the variation of the fruit set-
ting of SGirant Milrwead's pods will directly affect yield.
The Se'ected superior clanes Jrom this study must be tested
undar She wde manga 7 2nvironmental conditions for genetic

adapraby ity <r o the intéaraction of plant and the environment.

Therefore, the axparimental trial to compare among clones in

every astaticon 1s then prepared for the second phase study.

IA



REFERENCES

Backer. C.A. and R.C. Bakhuizen van Den Brink. 1968.
Flora of dJava vol 1. Wotters Noordhoff

Groningen, The Netherlands. 761 P.

dariey, L.H. Standard  cyclopedia of horticulture,

Yol 1. The Mccmillan Co., New York. 67 - 68,

York: The Macmillian Company.
Benson., L. 1959, Plant Classification. D.C. Health
and Company , Le<ingron, Massachusetts. 688 P,

Burk ill, [.H.1966, A Circtionary of the Economic Product

of the Malay Penisula. Vol.Il. Kuala lumpur:
Ministry of Agriculture and Cooperatives.418-420.

Core, E.L. 1955, The  Family  of the  flowering
plant. oOxford. 427 - 474.

1959, Plant. raxcnomy. Englewood Cliffs. New

Jersey: Prentice-Hall, Inc. , 459,

Douglass H.,Morse, Milkweeds and Their Visitors.

Scientific Amer:can. 30-96c.

Erdman, M.D. and Erdman, B.A.,"Calotropis process as a
source of plant hydrocarbon,” Economic Botany,
vol.35 No.5, 1981, 467472,

Fred J.Chittenden. 1356. Th

Royal Horticultural Society

DICTIONARY OQF GARDENING Volume . Oxford of the

Clarendon Press. Great Britain, 366.

72



Gaertner, E.E,. 1973. The history and use cof Milkweed

(Asclepias syrtiacal.} Econ. 8ot. Voi 33 , no.2 ,

119 -123.

Henderson, M.R. 1974, Malayan wild flowers dicotyledons.

The Malayan Nature Society : Kuala Lumpur . Art

Printing works, 478 pp. (282 - 286)

Hickey, Michae!l. 1981. 100 Families of Flowering
Plants. “Ara2at Bratain @ MNew York, 320 - 225.

Hutchinson, J. 1853, The families of flowering plants ,
Vol 1. Osford : Clarenden Press,

Keng, Hsuan. 1978, ORDERS AND FAMILIES OF MALAYAN
SEED PLANTS. Singapore @ Singapore University.
247 - 249,

Kurup et.,al., 1973, Hand gook ¢f Medicinal Plants. Deepak

Art Press, New Delhi,t1d4-15,

Nart Tuntawiroon, Poonsap Samootsakorn and Kritsanaruk
Theerara;. " the Environmental Implication of the
Use of Calotropis Gigantea R.Br., as a Textile
Fabric, Agricultural, Ecosystem and Environment,”
VYol.II (1984),

P.Pholpoul.1986. Study on Floral Biology of Giant

Milkweed. Seminar in Environment 695. Faculty of
Environment and Resource Studies.

Rdf Sattler, 1972, Organogenesis of lower : A

Photographic Text - Atlas., University of Toronto

Press.Canada.135 - 137.



Rendle,A.B. 1971. The Class:fication of Flowering
tapts. Yol.Il.London: Cambridge University Press.

Theeraraj, K. 1982. An Investigation nto the

Feasabrlity of Using Calotrepls

a source of Fiher for Textile Produc

Thes's, Faculty of Environment and Resource

Studies, Mahidol Univers: ity

74



APPENDIX A



(SPLIT PLOT IN RCB)
SALAYA

LOW INPUT

DESIAN
HT STATION IN

rupuyT

HIOH

BXPERINENT PLAN
AT EXPERIMI

Y]
9]

Cil4
c1l1
c7
c4
Cc3
c10
ca

T 000
T
TN
T
T
IR
T
IR
T
IR
T
IR
T
IR R
IR
I

e}
cL2
4
c1n0
7
c1l1
n
214

1

nREP

c?
ce

NG U SRS SR SRS S S

12

0
c1i0

{

c10
c1l1

Q@

c3
[of B}
Ca

214
il
11

-

[

2

REP

ci11
Ccl4
cl=2
c1l0
c3
cg
c7
Cc4

RN

IR
IR
IR
T
T
T
T
T
T
T
T

14

s a
a2
2
c7
<a
cr
@10
ca

0

nEP



HED

Ee

a

HELld
HIT10
HED2D
ngan
HEDO
HiIzaw

.

o
HEL

HEI10
HzL2
HZ220
HELn
nTaAr
ur o
e
[S Rt 40 e
HEin
et
HEaR
R Rae hed

nuEan

[t RERAR )

nEan

RETRAID]

noan

%

3

unRoo

E

Zerpprovpat

AT

' ‘ '
' ' .

— et
‘ ' '

' ' ‘
PR,

‘ '
e en
' . '

’ ‘ '
I
+ ) '

' .
‘ ' .
—t e
' ‘
f . v
Vot ot

rLAn

TINENT 0T

wnuruT

. . ' ' ' '

' ' . ' '

PRV S SO S U
' . ' ' ' '
PR S SR SUE S
. ' . ' . '

. ‘ . . '

B f ’ ' l ’

' ' ‘ ' .
PONRP U S SIS S
. ‘ ' ' s

' . ' +
A SOt S
' ' ' . ' '
- S SRS S
» . . .

. ' ' ‘ '

' . ' . . .

' ' ¢ ' i '
PR SV SR P S S

' [ 1 ' [ ]
Y (NG R QP S
' ' ' » ' '
U S SR U R S
' ' ' . ' 1
il it mmet maet e d

] . . . ' '
PRSI O U [y |
' ' . ' . ‘
[FOTD VO S SRS
. . . ' ' '
' . ' » '
[V SR S SN SRUR S |

1
. ' ' ' . '
' . . ' 1 «
' . ' B ’ ‘
PR S U S G
' ] ' ' ' v
JEUR SV SN SIS S

DEGIGN

AT Ion

{SPL

o

Loy

U
‘ '
— et
— ot
. '

' )
) '
.t
' '

T

rHou

rnRLur

o
—_—
R R
R
Voo
o
PR R S
|
e

' ' '
' [ .
Wy S G

] ' '
— e
. ‘ '

FLOT

i

HAEN

nCGD

HE4A7
nEaw
HEJD
HE22
HKon
HE20
npan

NELT
nEIn

IRRCARE
[RRDIRE
nELo

2

8]

HE25

NE30
HEL13
nEa7
HE25

HEan



(SPLIT PLOT IN RCB)
KHAO HIN SORHN
LOW INPUT

IN

DRISTIAGN
STATION

InruT

HIOH

RAPERIMIENT PLAN
AT HEXPRRIHKNT

E7
E
KO
B5
E1l1i
Bl
EQ
EB

T
T
T
T
T
T
T
T
T
TTTYTY IS
T
IR

b oee b e

[

[ S T T T S A |
[ N B R
-
CCNN~pn ~3
L - - O S S ]

L

nEp

E2

El

E1i1l
BB

|14

BEB
R
i}
n1
E7

[RSNGB S S

-t et —

R

[ S S S I B |
-

5
14} ]
Ea
DI U

2

pEP

28
ES

211
[15¢]

E1l
B11
EG
n7

LS

[,

-
+
Gl et e —

i
l

— e b ey

1

[ R

' ' ] t
| QO S S S

|

on

E1l
| {ard

EQ

nEp

EQ

Y S S R
R -

|

— et e

RO



S8
s12

RCcB)
CHUHMPORN
S Ny U S (P

(SPLIT PLOT IN
LOW INPUT
[ R

STATION IN

INPUT

HIGH

RAFPENIMENT PLAN DESIGN
AT EXPERIMENT

317

3]

317
S13
35
317
509
S13
sS2
812
s3

]
!
!

I

. -
Qg
]

LI S,
[P S U
R S
[ R S, R
—

'
'
'

v
H

| p—

Il [

[

2

513
a1
817
85
31

REP

-
L §3

4]

585
s7
53
S8

[

Il ' ‘ '
LI [N (R SIS S

37

REP 23

513
317
sS12

310
517



APPENDIX B

e



TABLE NO 1 HEIGHT OF HILKKWEED IN LANMPANG

NO. (COOE: 1 2 3 4 S [ ° 8 9 10 11 12 13 H
: ¢ DEC -JAN FEB HAR APR nAyY JUN JUL RUG SEP ocr NOV DeC :
Nl T H ! 8&2.50 92.39 129.06 148.56 159.83 164.78 187.22 226.50 262.72 276.78 292.94 309.33 331.33 :
N1l : H . 60.56 88.17 116.67 134.28 142.22 151.06 1?7.67 =2 2.33 2491.67 267.51 280.00 304.67 315.06 :
H12 { H | 5S4.67 f2.44 38.72 111.72 124.17 133.17 164.06 212.S0 231.89 258.72 2?1.00 294.72 301.17
N13 : H | 80.22 92.33 121.17 135.44 139.00 146.22 166.39 220.S6 239.00 258.S56 270.00 286.06 290.94
Ni14 | H ! 59.00 32.93  123.83 138.00 141.94 149.56 187.50 223.61 253.28 270.56 287.94 303.44 320 o1 .
N1S | H ! S3.00 v6.78 106.11 119.39 127.61 142.22 173.78 222,17 259.17 2?3.22 280.72 308.78 316.94 :
N16 ! H ! 60.89 87.61 108.50 122.39 136.22 144.349 143.33 169.50 183.22 212.72 216.94 228.61 230.56
Nl? { H ! S2.s50 71.90  113.33 130.61 139.39 147.449 185.67 233.67 258.83 270.11 283.33 307.22 314.06 :
N1B ! H : 70.39 96.17 141,17 157.99 169.33 183.449 211.11 254.11 261.89 288.89 302.78 326.44 340.67
N2 1 H 61.56 89.22 125.56 137.94 157.67 163.11 186.89 220.33 245.33 26?.72 279.08 303.44 316.0
N3 ! H ! sH4.78 84.28 119.17 128.17 147.33 146.83 156.78 174.39 193.00 209.238 226.67 241.22 244.72 ¢
M6 I H I 6-.51 98.33 133.89 158.33 159.50 159.44 190.22 216.61 240.56 254.17 264.414 289.2 286.79 :
N? ! H | 60.1f 83.72 124.89 144.78 153.83 1S4.949 176.56 208.72 225.67 246.33 252.67 2?74.3° 281.00 :
N8 ! H ! ?0.06 111.67 143.28 1S7.83 156.94 169.00 202.78 224.11 253.33 274.61 231.50 316.00 324.33 :
N3 [ H ! 3.2 93.56 128.28 142.50 152.5? 161.11 187.44 226.94 255.56 2?1.56 280.83 2304.6: 313.94 !
Nl L ! SS5.67 °r.56 93.56 108.33 105.S50 115.28 131.39 171.33 186.28 222.22 247.?6 270.28 286.44 !
M1l L : 58.S6 r8.22 95.33 105.949 111.?8 120.67 136.67 161.28 179.67 216.1?7 232.50 267.94 280.11 :
H12 ! L ! S4.50 r71.00 85.67 32.50 105.17 99.78 113.06 149.83 160.78 204.28 219,17 242.81 258.00 :
N13 : L ! 5S3.61 ?6.78 93.78 10S.S56 10S5.72 110.949 122.72 156.06 165.83 200.78 215.11 247.94 256.22 :
H14 { L <44.33 S?.56 70.78 ?6.94 r8.22 83.449 10S5.67 141.39 155.949 189.44 213.61 229.44 242.22 :
A1S 1L @ s2.17? 68.06 81.11 86.89 94.28 94.61 122.22 1S7.61 17C.89 207.44 226.67 246.44 265.39 :
W16 ¢ L . 4s.67 $5.83 65.28 ?2.22 80.53 80.28 92.72 128.S6 143.11 1S6.72 165.39 182.39 195.28
N17 . L [ 41.28 S2.44 64.72 88.33 83.56 80.33 99.94 140.28 161.00 178.22 214.11 230.72 243.06 .
N18 1 L : sSv.83 868.83 110.78 121.S0 122.89 131.94 146.22 183.78 201.39 235.83 262.50 285.56 299.89 :
N2 L ! Ar.?2 73.33 99.22 117.39 117.?8 12?7.50 137.78 173.39 190.61 221.06 247.78 266.61 282.94 :
N3 L ! s2.o00 °3.67 85.78 92.14 85.72 108.17 116.50 133.83 149.89 169.28 180.39 197.33 199.33
N6 L | 85.94 94.94 11S.61 125.72 128.33 133.22 147.44 178.3% 18?.Sh 216.78 224.72 240.78 251.89
N? 1L ! 467 ?1.50 J6.39 104.?8 117.11 112.S6 132.67 161.83 175.61 197.39 213.06 226.72 236.61 :
N8B ! L ! £..99 ??.61 104.72 1iC.00 112.67 131.06 150.S0 191.11 217.89 235.S56 244.39 273.41 281.00
N2 [ L ! S53.S6 v0.50 82.50 ar.e2 88.17 92.83 110.67 1S7.26 171.94 203.17 222.72 219.56 2514.56
AVUG [ H ! 60.94 89.13 121.69 137.93 147.18 154.49 1?79.83 216.40 240.349 260.06 2?2.07 293.74 301.89 :
AvG L ¢ =2.3C T2.53 82.58 100.CS 102.42 108.17 124.41 153.40 1p7«.S 2C3.62 222.06 243.8S 255.53 ¢




i)

HKIDTH OF NMILKKEED IN LANPANG

NO. CODE 1 2 3 4 S & T a

: DEC JAN FEB HAR APR nny JUN JuL
N1 ¢ 654.33 2.00 80.67 8¢.33 34.56  124.56 156.89 214.50
N1l ¢

163.1?
156.50
123.83
148.56
168.83
171.83
1490.94
180.22
160.94
173.11
157.89

258.00 256.28
263.17 25°7.94
247.3 251.94
183.349 200.1i1
234.61 252.78
226.28 243.83
258.89 238.94
25B.00 255.33

212.39 203.11

11 12 13
ocr NOV DEC
223.51 262.28 264.67
262.50 296.61 300.89
2493.44 2P3.S6 274.17
246.94 284.94 261.89
267.22 259.44 206.22
228.06 2?1.33 266.17
214.00 23h.89 237.50
24J.83 284.11 2?5.94
274.44 322.56 288.89
268.06 302.94 295.57
183.29 223.06 215.06
256.11 291.67 264.83
235.56 2P2.33 270.83
257.72 303.50 285.72
260.°1 289.83 306.17?
1?8.94 216.83 207.06
236.67 266.72 291.17
207.22 23?.44 272.67
204.7 235.94 254.56
204.44 2<40.56 264.67
183.67 213.06 229.5%
140.56 172.67 i73.11
161.83 135.090 214.56
211.11 25z.94 2831.11
203.56 238.33 254.17
152.22 180.99 173.06
223.61 256.39 276.28
122,22 212.72 219.78
206.11 237.?2 251.2
185.83 224.28 232.78
245.45 281.01 274.37
191.91 225.?7 239.7:=




TABLE N O3 INFLORESCENCE OF NMILKNEED !N LARPANG

NO. :COOE: 1 2 3 “ S & P 8 9 10 11 2 13 + TOTARL
: . DEC JAN FES MRR APR RAY JUN UL RUG SEP JCT ROV BEC 1 /TREE
N1l o H 2.33 ?.50 23 36 30.07 22.2 13.39 25.89 35,44 39.94 26.00 28.28 49.11 10.39 © 322.78
N1l D H @ 6.50 11.22 23.d9 40.00 39.83 19.89 $3.26 S0.00 65.00 36.94 48.17 67.06 11.33 | 488.89
N12 0 H 1.2 3.39 13.28 15.67 12,17 5.3 1112 22.50 25.94 10.72 s.28 J4.61 65.89 [ 178.2
N13 © H 3.33 ?.00 2S5.61 23.83 23.17 26.5k 57.5 63,43 vi.61 S2.94 46.56 44.78 6.83 ! 466.56
H14 @ H @ 2.06 7.39 21.83 21.17 14,20 10.28 17.56 32.1 30.56 13.06 24.61 35.2 9.28 ! 239.50
NI1S ! H ! 3.56 8.61 25.61 34.499 25.39 15.36 EENS 37T.00 41.1? 24.2 l8.28 <2.06 ?.28 [ 327.2
N16 ¢ H © 14.94 18.83 3S.44 31.56 27.94 24.28 61.72 9.7 35,44 26.17 22.67 29.33 6.06 : 286.61
M17 | H 1.56 1.39 16.72 19.50 13.89 4.94 12.89 26.¢8 24.36 14.%6 16.11 34.28 1.33 ! 194.00
K18 | H ! 1.89 8.44 2?.2 33.83 31.06 38,499 Q.2 vh .72 67.28 35.494 35.89 40.22 7.44 @ 492,72
H2 o4 <.00 10.1? 36.22 34.28 24.56 43.2¢ 34.23 64.:9 80. 17 49.56 60.22 51.78 10.949 ! 563.89
N3 . H | 12.2 14.61 27.72 J31.56 22.39 149.50 59.33 35.56 30.83 13.89 11.22 16.44 4.83 | 300.&1 :
NE H 2.17 8.4 26.72 25.17 22.00 49.56 82.3% S0.78 ?1.61 44.2 47.33 S4.? 8.00 : 493.28
N? H 6.00 13.39 44.67 q1.78 20.44 1?7.67 SC.54 12.61 43.33 24.17 39.51 ?5.22 13.28 : 425.1) ;
N8 [ H .44 12,44 30.33 24.83 28.56 37.83 ?5.83 46,44 S4.67 28.44 31.33 29.56 6.22 ! 414.00 :
N9 I H 3.e3 8.33 19.06 20.78 12,419 7.00 23.36 42.50 35.50 14.00 13.33 27 .44 65.39 [ 240.17?
H1 L 0.44 3.06 6.83 5.78 3.ue 2.51 1.89 b6.494 15.39 10.50 12.50 23.06 9.2 100.83
N1l © v ¢ 3.33 8.11 13.33 10. 44 v.1? 6.67 19.06 35.39 S1.00 42.39 40.72 53.00 25.06 ! 315,67
N12 : L ¢ 0.44 2.61 4.22 1.89 2.89 9.78 1.1? 3.61 14.29 3.11 12.78 1?7.22 14.67 ! B1.78
N13 @t 9.87 3.6 8.39 ?.S0 6.33 8.39 18.025 25.394 10.61 29.22 29.89 22.61 8.89 | 210.11
Hi14 L e.22 1.94 2.83 1.28 0.94 0.22 0.11 15.11 10.83 6.4 8.22 11.0: 2.39 . 65.61
N1S ¢ L 1.06 4.11 6.2 S.67 3.56 1.89 3.89 14.78 18.00 16.06 18.83 21.44 6.17 | 121.72
Ni6 L ! 1.94 6.50 7.78 5.89 4.11 5.78 14.06 25.22 26.67 16.72 13.89 i0.29 4.00 [ 145.83
Hl? 0 L G.& 1.22 2.33 1.61 2.44 0.56 0.3%9 11.50 8.11 4.28 6.33 11.78 2.28 ! S3.17
Hig L ¢ 0.56 1.58 8.72 ?.90 5.6? 8.11 20.78 24.17 42.39 2?7.22 31.78 23.33 12.50 ! 216.78
N2 DL 1.33 S5.06 10.39 v.11 3.33 11.?8 22.33 40.89 S?.44 q0.89 30.39 35.44 15,83 ! 2?3.22
N3 L T.?2 8.11 9.58 9.00 3.61 5.06 17.34 25.00 17.22 10.39 B8.28 1.67 .22 ! 134.78
NE DL 0.83 5.78 7.83 5.2 T.1? 10.72 22.94 35.39 62.56 42.0¢ 48.67 14.06 15.44 [ 308.914
N? L 1.22 6.00 13.44 10.33 3.8 .28 11.22 26.44 29.50 19.1?7 33.06 48.44 1?7.56 : 228.06
¥R DL 0.94 .44 9.11 10.2% 6.89 7.1 17.89 36.78 36.17 20.72 21.17 23.33 10.11 : 204.94
H9 L 0.39 2.44 4.11 1.89 0.61 0.39 1.61 13.49 17.11 9.51 9.89 14.33 3.89 ¢ ?9.7?2
fivG | H 4.67 9.61 27.50 28.63 22.69 22.20 S1.37 44.32 “8.27 27.63 31.66 12.13 8.10 ! 3BE_91
WG L 1.66 “.5n 7.58 5.8 4.1t S 18 11.588 23.34 29.18 2C.32 21.76 24.47 3.62 ! 169.41 :



TRBLE N O 14 NO.POO/TREE/YEAR CF MILKMEZO IN LANPANG

NO. (CODE: 1 2 3 41 S 6 T 8 9 10 11 12 13 ¢ TOTRL
: ¢ DEC JAN FEB HAR RPR nHY JUN Juo AUG SEP ocr NOY DEC +/TREE
Hl ! H 0.00 0.09 0.06 2.56 35.94 2.22 0.44 0.89 0.11 0.28 0.00 D.00 0.00 : <42.50
N11 : H 0.00 0.00 0.06 1.50 44.22 1.11 2.11 2.72 0.39 0.94 0.00 0.00 0.00 : 56.06
NIZ | H 0.00 0.00 0.06 1.28 3s.1° 2.94 1.78 1.3 1.00 1.50 0.00 0.00 0.00 : 45.11
NI3 : H 0.00 0.00 0.00 g.6? 68,34 25.11 3.56 .59 2.67 3.33 0.00 0.00 0.00 : 116.78
N14 | H ¢ 0.00 D.00 0.28 1.28 33.78 .11 2.06 1.72 c.67 0.50 0.00 0.00 0.00 : 45.39
N1S @ H 0.00 0.00 0.co 1.33 49.39 14.78 S.2 17.22 8.56 3.06 0.00 0.00 0.00 ! 99.5s
Nl6 . H . 0.00 --0.00 1.00 11.11 1.2 10,26 5.56 i.a2 8.50 0.83 u.00 0.00 0.00 : ?S.56
N1?7 © H 0.9%0 0.00 0.00 S5.11 40.0G 2.00 0.94 2.39 1,13 0.?8 6.00 0.00 0.00 ! 52.39
N18 : 4 0.00 __ 0.00 0.00 0.33 34.83 14.11 7.67 3.67 1.39 0.56 c.00 0.00 6.00 ! 62.56
N2 [ H : 0.00 0.00 0.11 °.28 61.R3 29.306 11.50 4.4 1.06 2.51 G.co 2.00 0.00 : 117.89
N3 ! H - o0.00 0.00 0.314 12.39 S51.28 16.00 6.00 1.89 0.? 1.94 0.00 0.00 0.00 @ 90.72
K6 H 0.00 a.rg 0.28 3.67 39.17 17.°02 10.72 2.2 1.00 0.414 0.00 0.00 0.00 ! 7s.28
N? [ H -~ o0.00 G.s0 0.61 11.28 61.28 23.11 15.00 27.11 17.39 65.94 0.00 0.00 0.00 ! 182.72
N8  H 0.00 0.00 0.33 1.17 43.89 .83 10.17 1.89 0.6? 0.61 9.00 0.00 0.00 : 79.S6
N9 ! H : 0.00 0.00 0.06 3.33 30.06 3.72 J.28 3.1 1.44 0.94 a.0¢c 0.00 0.00 ! 46.00
Nl bt : 0.00 0.00 0.94 1.72 2.61 0.G0 0.11 0.00 0.11 0.33 23.60 0.00 g.co S.83
N1l @ oL @ 0.00 G.00 1.22 S.1? 5.72 0.17? 0.83 3.56 0.1? 0.61 5.00 0.00 0.00 : 14.44
N12 L 0.00 0.00 0.56 2.61 0.78 0.00 0.17 1.39 1.83 1.1? J.00 0.00 0.00 : 8.50
N13 [ L 0.00 0.00 1.39 6.78 3.67 2.17 1.94 2.61 1.61 2.61 0.00 0.00 0.00 : 2s.78
Nl4 ;L 0.00 0.00 0.22 G.83 0.33 0.00 .00 0.33 c.78 0.58& 0.00 0.30 0.00 : 3.08
N1S ¢ L ¢ 0.00 0.00 0.44 1.83 4.449 0.22 1.67 4.83 2.72 3.89 0.00 J3.30 0.00 : 20.06
N16 ¢ L 0.00 0.00 0.94 2.61 1.78 3. 11 3.89 2.2 1.11 2.00 3.00 0.00 0.00 @ 20.6?
N17 L @ 0.00 0.00 0.28 0.83 0.50 J.11 0.00 0.33 0.56 0.22 0.00 0.00 0.00 : 2.83
N18 ! L 0.00 0.00 0.1? 1.78 3.1 0.61 1.78 2.17? 0.7y 1.33 0.00 0.00 0.00 : 11.78
N2 L 0.00 0.00 0.78 3.33 7.89 2.61 2.33 1.2 3.00 2.89 0.0C 0.00 0.00-: 24.06
N3 L 0.00 0.0c 2.22 4.06 5.39 2.17 4.50 2.39 1.50 2.50 0.00 0.00 0.00 @ 24.72
NE L ¢ 0.00 0.00 1.17 2.61 7.20 2.449 4.0Q0 3.11 3.22 1.086 0.00 0.00 0.00 ! 24.89
N7 1L 0.00 0.00 2.50 5.22 6.28 3.61 5.00 14.50 10.823 8.83 0.00 0.oc 0.00 ! s6.78
N I L c.co 0.00 1.17 7.00 8.89 0.94 3.22 1.61 0.50 0.78 .00 0.00 0.00 ! 24.11
N9 L Q.00 0.00 0.28 1.61 1.0 c.00 0.17 0.v8 0.1? 1.06 0.00 0.00 0.00 : S.11
AVG | H 0.00 0.00 0.4S 4.49 44.80 12.53 6.0? S.30 2.59 1.65 0.00 0.00 0.00 : ??.87
AVG | L 0.00 0.00 0.95 3.22 1.59 1.21 1.9? 2.54 1.33 1.99 0.00 0.09 0.00 ! 18.37



TRBLE X 0 1

HEIGHT OF MILKMEED IN KHONKAEN

NO. H 1 2 3 4 S 6 ? 8 9 10 11 12 13

: H DEC JAN FEB HAR RPR nAY JUN JiL RUG SEP oLt NOV DEC

NE10O : H @ 3?.22 51.33 86.11 104.83 124.11 140.83 162.50 173.83 186.39 227.91 223.22 230.11 249.50
NE13 ! H ! 30.33 53.11 80.22 95.17  119.00 149.28 166.39 178.89 191.11 236.28 233.00 250.72 2670.28
NE16 : K . <«1.8B9 16.33 ’T.T8 87.28 107.61 135.83 1S6.72 1€2.06 189.72 215.22 214.67 225.11 243.33
NE1?7 | H ! 29.01 13.67 r?.33 93.17  113.91 131.67 170.39 162.22 204.17 228.06 229.33 237.56 259.94
NE20 ! H : 39.00 52.56 74.00 83.99  153.22 123.33 150.89 155.83 176.11 214.06 213.78 229.89 245.586
NE21 ! H ! 39.67 32.56 e5.11 T1.33 89.89 124.72 141.17 1T6.11 185.00 213.50 210.69 228.39 234.39
HE2S ! H | 49.67 65.56 92.23 107 SO 13%.94 155.28 182.33 155.28 206.67 245.94 245.17 260.72 280.17?
NE25 [ H ! 238.S6 S4.78 89.56 1.:1.2 12¢.?8  140.2 181.89 181.11 204.44 230.22 2S0.78 258.94 271.67
NE23 | H @ 4?7.3) B' .22 111.83 1.5.61 :42.00 160.20 187.S6 195.56 215.78 247.78 244.94 258.44 277.28
HE3T © H © 40.1!1 4-.78 93.06 103.33 116.17 141.949 173.22 179.72 200.83 220.61 238.56 250.17 261.94
HE38 [ H | 33.89 42.56 95.33 113.S0 139.94 160.00 184.00 134.17 208.89 241.94 262.67 264.89 287.06
NE4? [ H ! 38.67 410.1: ?4.00 83.67 98.72 120.00 1-48.94 162.S0 189.44 223.?2 215.56 231.44 2S+<.17
NESZ2 | H : 32.78 51.56 80.17 94.39 105.61 121.567 147.89 154.44 173.33 206.39 216.08 217.22 216.11
KE10 [ L : S4.°78 78.4% 114.61 126.78 152.89 156.11 159.83 173.33 195.00 226.28 220.66 191.S0 239.50
NE13 [ L ! 61.08 ?3.22 105.78 114.41 140.94 142.78 150.22 159.72 i79.72 211.17 217.00 221.72 231.89
EFlS [ L : s?.28 73.33 104.99 114.28 137.22 147.22 156.56 168.51 186.39 219.94 205.94 221.67 237.78
NE1? | L ! 47.44 56.78 89.11 $8.78 126.94 140.83 141.94 153.89 178.056 208.61 209.06 217.44 220.50
NE2O ! L : S3.44 61.44 81.56 82.€1 102.83 119.72 133.83 145.00 170.83 191.17 196.06 206.06 213.44
NE21 ! L | S5.44 682.33 116.67 133.44 154.39 157.22 156.67 1£8.33 195.56 211.17 219.44 222.17 236.56
NE2G | L :© 59.6? 79.33 112.61 125.39 151.449 1S2.72 151.61 165.28 188.61 213.33 213.11 221.17 242.17
NE26 . L : 58.33 ¢?6.11 10?7.83 116.06 134.S0 147.768 140.83 160.00 184.17 214.11 213.11 223.17 232.83
NFE29 § L ! 65.44 83.89 120.22 129.61 150.72 150.28 153.89 165.28 187.22 209.89 224.78 227.39 239.39
w237 0 L 1 S6.33 82.44 110.?78 112.56 133.72 144.17 154.61 :66.67 191.39 221.39 213.89 215.22 228.89
KE2 ¢« L S8 74.33 113.83 140.83 1£8.28 168.61 172.94 190.56 206.94 231.50 238.56 243.7 277.61
NE4?7 | L | <3.11 60.00 BC.?2 95.89 120.17 137.78 149.39 160.83 1896.11 195.28 201.61 236.33 233.94
RES2 | L ! S6.11 84.22 111.78 121.06 139.39 142.22 149.83 160.CO 180.S6 197.06 206.61 22n.56 238.22
B¥G ¢ H i 38.32 S50.15 84.45 97.53 117.1S 138.16 165.68 i73.82 194.76 227.05 230.67 211.82 JS?.5°7

AVE ! L ! sS.40 74.75 105.38 11€.29 14C.22 146.73 15!.71 164.42 186.97 211.51 213.79 220.7! 236.36




TABLE K02 HIDTH OF NILYMEED 1M KHuN KATN

¢ NO. (CODE : 1 2 3 4 5 ] ? 9 9 10 11 12 13
: : H 0EC Nish =8 HAR APR nRY JUN JuL auG SEP ocT NOV DEC ¢
MEIG ¢ H i 33,44 45.22 64.83 80.89 968.89 112.S0 137.72 143.33 171.39 180.33 2068.83 159.83 168.22 :
NE13 © H . 37..3 51.33 84.11 109.8% 139.17 1S1.67 18S.78 196.67 205.39 221.28 244.44 261.28 256.72
NE16 © H [ 34.22 45.33 ?9.67 97.78 128.44 141.99 164.17 167.S0 193.78 194.11 227.28 197.94 206.22
NEL? © H { 2’.00 13.78 31.39 108.72 129.33 141.67 176.v/8 183.72 208.61 208.00 217.44 202.94 219.00
NE2O ! H 1 31.00 12.22 ?5.61 37.61 121.89 136.33 164.94 170.83 183.33 184.33 188.61 186.39 04.50 :
NE21 : H ! 29.67 28.56 73.22 93.89 113.83 126.322 161.3G 173.33 186.67 204.44 204.83 192.89% 199.50
NE25 [ H  29.22 66.67 108.11 129.17 154.33 166.:11 Q207.11 222.22 226.11 225.67 242.44 240.33 250.06 .
NE26  H I 35.22 44.33  106.17  122.33 158.72 147.79 205.17 201.34 216.34 212.89 295.06 248.63 251.32 !
NE29 @ H . 35.S56 80.22 131.33 151.72 193.11 1B8.06 221.56 211.34 218.28 232.94 36.61 225.00 257.67
NE3? { H ! 41.11 55.44 108.83 129.28 161.39 166.67 194.94 202.33 214.44 207.00 256.00 232.S0 236.67
NE38 [ H | 27.41 42.11 82.50 100.06 121.67 127.S0 152.39 166.33 1$5.28 182.33 180.89 153.33 195.61 ;
NE4? ¢ H ! 33,56 33.11 66.11 89.33 105.i2 164.17 149.72 158.33 181.67 200.83 188.22 186.22 208.78 :
NES2 I 4 ! 32.11 43.44 82. ' 101.78 111.72 127.89 159.67 169.03 18<.44 199.03 220.83 182.78 201.22 :
NE1O | L . 48.22 ?3.00 87.20 96.41 38.56 11S5.2 133.00 146.67 177.78 185.89 178.11 143.33 146.28
NE13 : L ! =4.33 64.56 100.83 112.61 135.33 12?.S0 166.0C 1??.78 194.17 179.28 214.50 199.28 219.78 :
NE16 : L :© S3.72 69.56 104.17 113.S6 130.78 133.61 160.72 178.89 1%7.22 185.61 209.72 196.50 2:1.22 :
NE1? | L  49.11 60.11 89.17 101.61 127.S0 131.39 152.29 164.17 186.39 185.2 197.1 167.44 207.50 !
NE2Q : L . -8.00 $9.56 81.67 91.11 109.33 116.949 137.50 147.50 172.22 173.78 170.89 162.94 168.17
NE21 ! L | €3.89 ?8.494 112.22 127.93 146.208 1S58.59 167.00 182.78 202.83 293.06 161.8S 166.78 215.83
NE2S | L | 64.11 F?.33 103.44 i23.17 146.89 1549.72 178.61 190.28 210.00 205.89 207.00 175.83 211.67
NE2B [ L | Sb.44 ?0.78 106.S50 120.11 141.33 148.61 164.00 176.94 190.56 189.89 216.61 189.56 217.11
NE29 | L ! 46.56 ?6.11 123.28 137.22 159.67 153.61 16?.39 178.61 190.56 200.8% 211.72 176.11 209.33
NE3? L | 61.00 82.56 112.17 125.61 160.C6 160.00 166.67 1?7.78 198.39 200.39 223.00 164.17 205.56 :
HME38 L ! S6.67 r2.11 95.33 103.44 123.56 116.67 135.28 150.56 169.72 18b.11 150.83 131.11 166.94 :
ME4? [ L ! 42.00 S2.11 76.78 84.39 101.89 1!4.44 126.78 138.61 161.11 1?7.56 158.06 136.78 1?6.39 :
NE52 [ L ! S59.67 69.78 104.S0 114.50 13?7.22 138.61 15?7.06 169.72 196.94 175.61 182.89 177.28 20S5.44 :
AVG I H | 34.30 47.52 88.81 108.65 133.71 146.31 1?S5.46 182.66 198.55 204.0° 222.42 205.41 219.69 :
AVG [ L

S$3.36 £9.69 93.79 111.66 132.18 136.94 154.79 167.71 188.30 188.40 192.49 168.16 13?7.02 :
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TRBLE K 0 3

INFLORESCENCE OF NMILKKEED IN KHON KAEN

NO. :COOE : 1 i 3 4 s 6 ? 8 9 10 11 12 13 ! TOIAL

: H DEC JAN FEB HHAR APR Ay JUN JuL AUG SEP ocr NOV DEC : /TREE

NEID ! H : 0.72 6.72 16,83 11.83 14.33 S.11 11.39 3.67 3.33 2.61 u.1?7 12011 18.28 ! 125.11
NE13 : H ! 0.00 4.00 13.67 12.00  15.00 2.83  1S.78 13.00 12.72 1.2 1.89 S.E?  12.79 ! 110.56
NE16 : H : 0.39 3.61 i2.33 4.94 8.94 0.83 S.17 5.61 9.2 2.00 1.61 3.28 15.00 . 86.00
NE1? : H ! 0.00 2.28 .50 S.61 ?.61 0.78 12.22 11.00 10.61 2.50 1.06 8.06 11.50 : 85.72
NE20 : H ! 0.11 2.89 g.28 4.33 S.06 0.39 9.78 9.17? 9.39 1.17 2.06 5.83  14.00 . ?1.44
NE21 ! H : 0.17 2.78 10.93 8.50 13.78 1.17 10.72 ?.83 8.89 1.78 4.56 S.?72 10.50 : 987.22
NE2S | H : 0.28 4.22 15.67 10.50 10.S0 2.1 12,44 11.28  13.89 2.50 5.89 ?.61 16.22 © 113.11
NE26 ! H : 0.22 4.83  17.78  11.34  1?7.39 4.78  17.+ 15.06 11.06 1.3 3.61 5.28 11.28 ! 122.56
NE29 T H ! 0.: 6.61 22.00 14.83 14,44 4.06 20.24 16.67 12.00 0.89 S.1?2 4.22 11.11 ¢ 132.39
NE3? : H : 0.22 ?.89  26.5 21.11 22.39 9.00 19.S56 15.39  11.33 ?7.414  10.89 10.28 20.89 . 182.94
NE38 : H @ 0.11 6.28 18.06 17.06  14.67 3.39  1?7.94 13.34 2.22 2.1? 7.89  11.11 20.78 | 145.61
NE4? : H : 0.00 1.67 8.94 6.44 8.06 2.39 r.22 6.06 9.28 1.89 5.33 4.06 9.11 ¢ ?70.44
NES2 @ H ! 0.1? £.39 15.00 11.00 11.17 4.1?7 13.67 11.50 8.33 5.61 ?.39 8.06 13.83 ! 116.28
NE1IO ! L : 0.83 10.00 18.89 8.67 10.72 1.78 S.61 5.50 4.39 0.17 2.56 2.61 6.72 ¢ 78.44
NEI13 ! L ! 0.11 S.11 19.56 6.39 8.72 0.44 1.56 5.2 5.17 0.22 0.17 0.44 3.61 ! S6.72
NE16 ! L ! 0.6! S.?72 11.94 5.83 8.22 0.67 1.72 6.11 5.56 0.56 0.06 1.06 J.44 @ 51.30
NE17 @ L : 0.11 1.33 ?.39 2.94 5.44 0.11 1.06 1.72 4.67 0.78 0.22 1.22 2.00 ¢ 32.00
NE2O @ L : 0.11 0.78 2.8¢ 1.94 s.72 0.00 0.39 3.61 .39 0.06 0.06 0.94 1.67 | 21.56
NE21 : L ! 0.94 8.56 17.17 ?.28  11.06 0.6? 4.33 6.28 4.44 0.50 0.50 1.67 1.67 ! 65.06
NE2S ! L : o0.22 4.22  11.22 3.7 S.11 0.50 1.78 4.78 4.89 0.72 0.11 1.28 1.22 ¢ 39.22
NE26 ! L : 0.494 5.56 15.83 5.06 9.06 1.22 3.83 6.50 5.89 0.67 0.44 0.44 0.22 ! SS.17
NE29 : L : 0.11 3.11 14.72 5.89 3.72 1.06 4.89 6.06 4.89 0.33 1.22 1.56 1.44 ! 5S6.00
NE3? : L ! 0.78 8.78 20.91 10.78 16.28 4.67 10.89 6.50 S.39 0.89 1.1? 2.72 5.83 i 99.61
NE38 ! L ! 0.89 10.89 18.44 8.89 13.72 1.44 7.44 6.78 4.50 0.9 2.11 4.72 8.56 ! 89.33
NE4? ! L : 0.33 2.33 .78 5.50 8.1 1.2 1.61 .06 4.94 0.22 0.6? 1.4 2.28 ¢ 39.83
NES2 : L : 0.89 7.72  22.56 12.17 9.6?7 1.89 6.72 6.44 s.72 0.94 2.94 4.56 S.78 ! 88.00
AYG : H ! 0.19 4.63 15.03 11.09 12.56 3.1 13.35 11,17 10.64 2.59 5.35 ?.48  14.2S ! 111.4%

AVG L ! 0.49 5.7¢C 14.56 6.58 9.2 1.17 1.20 3.50 ¢ S9.42




Yol

TABLE K O 4

YIELD OF HILKKEED IN KHON KREN C MONTHLY >
¢ PODB/TREE >

ND. | Ht | 1 2 3 1 S 6 ? 8 3 10

: : DEC JAN FEB NAR APR HAY JUN JuL AUG SEP

NE38 ! H 0.00 0.00 0.0D 18.00 12.83 Q.44 0.11 10.89 0.00 0.00
NE29 [ H 0.00 0.Cco 0.00 16.56 13.89 1.17 0.1?7 6.78 0.00 0.00
NE3? ! H ! 0.00 0.00 0.00 13.36 9.49 1.50 0.33 13.85 0.00 0.00
NE2S ! H ! 0.00 9.00 0.00 10.67 ?.06 Q.44 0.00 °.28 0.00 0.00
NE26  H 0.00 0.00 0.00 9.00 ?.50 0.61 0.0e 5.78 0.00 0.00
NES2 | H 0.00 0.00 0.00 8.00 S.00 0.44 0.06 8.51 0.00 0.00
NE4? ! H 0.00 0.00 0.00 r.11 ?.44 0.50 0.00 4.72 0.00 0.00
NE13 | H 0.00 0.00 0.00 S5.33 6.50 .17 0.44 4.00 0.00 0.00
NElB : H 0.00 0.00 0.G0 8.0% 5.00 .22 0.11 2.83 0.00 0.00
NEIO [ H | 0.00 0.00 0.00 6.67 1.00 0.11 0.06 2.11 0.00 0.00
NE2O ! H 0.00 0.00 0.00 3.39 1.78 0.00 0.00 S.61 0.00 0.00
NE1? [ H 0.00 0.00 0.00 3.44 2.11 0.06 0.05 4.78 0.00 J.00
NE21 | H 0.00 0.00 0.00 4.11 2.83 0.06 0.00 2.28 0.00 0.00
NE3S I L @ 0.00 0.00 0.00 18.00 3.2 0.67 0.67 1.1? 0.00 0.00
NE3? © L ¢ 0.00 0.00 0.00 13.61 5.28 0.28 0.22 1.56 0.00 0.00
NESZ2 L 0.00 0.00 0.00 16.89 4.33 0.28 0.17 1.22 0.00 0.00
ME29 © L 0.00 0.00 0.00 15.22 .44 0.44 0.28 0.39 0.00 0.00
NE10 © L ¢ 0.00 0.00 0.00 13.2 3.28 0.11 3.22 9.56 0.00 0.00
NE13 ¢ L 0.00 0.00 0.00 10.28 4.28 0.11 0.11 0.22 0.00 0.00
ME21 ¢ L ¢ 0.00 0.00 0.00 8.94 2.28 0.00 0.06 0.00 0.00 0.00
NE16 ¢ L 0.00 0.00 0.00 8.50 1.56 0.00 0.11 0.33 0.00 0.00
NE26 ¢ L ¢ 0.00 0.00 0.00 .89 2.17 0.22 0.05 0.11 0.00 0.00
NE2S | L 0.00 0.00 0.00 8.00 1.39 0.056 .11 0.1? 0.00 0.00
NE4? | t ¢ 0.00 0.00 J.40 5.83 2.22 0.17 0.11 0.11 0.00 0.00
NRE1? © L 0.00 0.00 0.00 3.61 1.78 0.00 0.11 0.39 0.00 0.00
ME2O ¢ L 0.00 0.00 0.00 1.67 0.44 0.11 0.00 0.33 0.00 0.00
ARVG ! H | 0.00 0.00 0.00 8.7s 6.57 0.44 0.11 6.12 0.00 0.00

AvG 1 L 0.00 0.00 0.00 10.59 3.28 0.19 0.17 0.50 0.00 0.00

11 12 13 1 TorsL
ocr NOV BEC | /YEAR
0.Go .00 0.00 ! 42.28
0.00 0.00 0.00 : 238.56
0.00 0.00 0.00 : 38.53
0.00 0.00 0.00 ! 25.44
0.00 0.00 0.00 ! 22.94
9.00 0.00 0.00 ! 22.11
0.00 0.00 0.00 : 19.789
0.00 0.00 0.00 ! 16.44
0.00 0.00 0.00 ! 16.22
0.00 0.00 0.00 ¢ 12.94
0.00 0.00 6.00 : 10.78
0.00 0.00 0.00 : 10.44
0.00 0.00 0.00 : 9.28
0.00 0.00 0.00 29.72
0.00 0.00 0.00 : 26.94
0.00 0.00 0.00 : 22.89
0.00 0.00 0.00 : 20.78
0.00 0.00 0.00 ! 17.44
0.00 0.00 0.00 : 15.00
0.00 0.00 0.00 ! 11.28
0.00 0.00 0.00 : 10.50
0.00 0.00 0.00 ! 10.44
0.00 0.00 0.00 : S.?72
0.00 0.00 0.00 : 6.44
0.00 0.00 0.00 : 5.89
0.00 0.00 0.00 ¢ 2.56
0.00 0.00 0.00 ! 21.38
0.00 0.00 Q.00 ! 14.74




\

TABLE g9 1 HEIGHT OF MILRKEED [N BURIRUR

¢ CLONE @ L/H : ) 2 ) 4 S 5 v 3 3 Ho) 11 12 13
. DEC JRN FED nRR APk nAY JuN Sue HUS SEP ocr NOV OeC .
L] . H 49.40 ST.14 87,34 1u3.2T 10v.bl 12022 130.78 1SC2.63 Isb.26  233.%5 248.28  244.31 242.92 :
B ¢ H S8.06 63.11 33,17 109.1% 122.28  132.28 143.33 167.00 190.89 2490.0C  260.83 2SY.31 264.39
C H S4.72 S9.51 v5.89 99.C0  109.28  124.83 141,00 170.29 139,39 247.2 252.44  Z68.67 282.06 |
' G H 149,37 55.21 rr.30 J1.16 95.98  120.83 142,494 171.14 201,14 357.33 260.37 C74.78 283.00
: E N 53.S6 S0.17 32.11 30, 44 47,67 118.83 143,47 168.39 168.22 238.33 >248.83 169.03  16°7.92
! F H 46.31 5s.27 T2.a3 36.56 32.25 110.33 128.51 158,12 140.%4 241.53 248.13 184 11 185.94
. G LUIY: I g 59.28 99.83 106.33 102.39 143.33 149,44 179.1! 208.00 261.33 275.28 1T2.72 179.78
B H H S1.v2 $3.39 31.22 1w2.2 118.39  144.89 1b1.94 187.81 ClUb.il CS0.17 261.33  194.33 198.06

(46,80 43.586 61.73 £3.33 T1.36 80.3¢ 86.67 106.80 140.00 163.08 168.50 175.22 183.00
BT g 60.1 79.30 Ll B84.54 93.33  109.61 133.34 166.97 188.89 198.72 227.33 227.00

L

L

L

L

L :S8.08 63.538 78.53 74.32 56,02 35.89  104.33  120.28 145.48  172.93 16939 190,52 194.61
L

L

L 142,56 54.63 56.03 56.78 T5.54 88.40 99.70  123.53 150.26 173.56 183.00 1£7.78 167.36

THRBLE 02 HIDTH OF HILKHEED IN BURIRUM

¢ CLONE ¢ LsH @ 1 2 3 4 S 6 ? . S 10 11 12 13 H
: : . BEC JAN FEB HAR RFR HAY SUN JuL RUG SEP oCcr NO BEC :
: A ¢« H 49?73 S53.80 T4.74 86.27 96.41 140.09 143.83 207.80 229.11 283.00 269.10 275.72  270.72 @
H B - H 148.06 50.28 69.11 TS5.44 84.33 122.00 131.49 182.22 196.67 243.50 240.83 241.67 237.50 :
: = ¢ H 40089 47.22 65.50 ?7.06 32.394 121.S0 133.56 188.72 I24.61 269.94 265.72 20?7.2 286.08 :
. 0 ¢ H 133,91 43.74 S9.76 68.97 80.78 111.56 134.70 180.86 213.82 251.48 2S6.17 262.33 263.76
: € HE B [ 9% ¥rd S1.67 69.61 69.61 B81.94 109.56 135.61 184.22 215.67 257.72 243.07 2S2.22 250.95 :
: F ¢ H I40.64 44.30 S53.07 69.2 82.08 108.03 132.22 180.22 209.90 260.25 253.91 67.2 271.53
: G ¢ H 49,67 S54.72 ?1.50 80.33 92.21 121.80 135.83 189.42 221.64 252.44 265.11 Q278.67 282.11

: H I B Y ¥4 S53.67 ?r.33 95.78 102.56 135.33 152.39 202.5 235.39 278.06 2?4.06 286.94 306.67

: A ¢ L l44.00 <6.22 54.92 47.28 65.83 98.00 118.83 156.94 169.42 193.97 190.69 182.78 200.83 @
: B ¢ L !€0.s0 42.67 19.67 44.06 <49.03 82.61 97.64 12?7.53 146.58 1T?.31 164.11 1S8.06 152.50 H
H = N SN Y | 36.50 41.18 38.06 44.33 63.63 81.63 i08.32 129.70 159.49 148.19 144.72 135.78 H
: o} ¢ L 13B.50 <0.50 49.06 47.56 61.22 36.72 10B.17 141.33 165.44 137.39 176.56 185.00 183.50 ¢
: E ¢ L 140,84 42.08 S$5.15 S2.90 62.50 87.83 103.04 133.73 160.37 170.90 170.31 182.08 200.31 :
: F v L 133.58 35.19 ar.1R 43.75 S2.v8 68.28 82.00 116.37 147.28 188.63 184.08 172.58 183.75 :
. G DL 44,28 45.06 So.16 44.13 51.50 82.17 97.11 132.62 148.29 172.36 168.61 175.94 193.61 !
: H oL 13932 41.61 q17.97 43,44 S3.47 80.71 96.00 133.S4 1S52.43 179.10 180.00 172.17 165.33 :
¢ RWG 1 H 145.34 49.93 68.33 ?7.83 83.16 121.23 137.45 189.48 218.35 262.05 258.49 267.75 271.16
COAYS D L r39ls2 41.2 S50.1S 45.15 55.08 31.50 98.05 131.45 1S2.44 179.89 172.82 171.67 177.45 ;
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TRBLE BO23 INFLORESCENCE OF RILKHEED IN BURIRKUR
CLUNE : L/H i 2 3 < 5 £ b &
B . DEC JANR FEB HAR RPR HAY JUN JLi
3] . H [ D0.00 6.72 19.44 T.08 2.7 3.50 15.2¢ W50
B ¢ H I 0.00 8.61 17,39 14.22 5.61 6.12 2e.72 SS.94
C . H I 0.00 sS.7 13.44 8.28 3.28 0.39 4.00 23.89
D N H : 0.00 3.4 6.28 4.34 B L] C.44 .33 12.78
€ ¢ H ! u.00 .61 14.72 4.7 4.39 2.0U T.83 25.83
F i H @ 0.00 6.56 12.11 3.v2 .28 0.83 5.22 24.61
G ! H I 0.00 £.83 14.44 T4 £.33 3.72 4.33 23.00
H H H [ 0.00 ?.89 16.83 11.00 t.11 1.33 .26 40.26
: 3.67 v.39 2.1t 0.9+ 0.83 4.33 26.50
. 4.83 .44 2.94 .17 1.11 B.50 30.50
1.78 2.83 U.So 0.3s 0.06 Q.33 1.89
2.11 3.94 1.72 0.44 0.00 0.7€ .28
5.8$ 6.94 1.78 1.94 0.586 1.53 11.5¢
2.39 2.oe u.67 0.3 0.08 U.67 3.89
3.89 S.1? 1.00 1.1 0.89 2.06 6.28
2.11 3.61 1.33 1.0 0.08 0.22 £.94
6.68 14.986 v.55 4.15 2.29 8.75 30.8S
3.33 4.54 1.51 v.9? 0.44 2.34 12.10
TABLE B O 4 KRG FPODATRZEAYERR OF HMILKHEED IN BURIRURN
CLONE @ LsH ! 1 2 3 b S [ 4 8
: . OEC JAN FEB HAR RPR HAY JUN JuL
R T H ! 0.0C 0.00 0.00 v.28 7.61 0.11 1.94 2.17
B . H ! 0.00 0.00 0.00 1.72 2.89 0.0%6 0.2? G.144
c . H ! 0.00 0.00 0.00 2.28 10.33 0.50 0.33 0.39
o] : H [ 0.00 0.00 0.00 2.72 5.°72 0.33 0.78 1.00
E . H ! o.oO 0.00 0.00 1.44 v.00 0.28 0.61 2.28
F . H ! o.o00 0.00 0.00 2.39 5.83 0.06 0.61 i.94
G ¢ H 1 0.00 0.00 0.00 2.00 11.39 0.06 3.3 4.50
H . H ! 0.00 0.00 0.00 3.449 15.72 0.39 1.28 2.00
f . L { 0.00 0.00 0.00 1.?78 3.39 Gc.o0 0.28 0.?6
B . L ! 0.00 0.00 0.00 0.3% 0.44 0.00 0.00 0.00
c ¢+ L ! 0.00 0.00 0.00 1.22 1.56 0.00 0.00 o.0c
o] . L ! 0.00 0.00 0.00 1.50 2.11 0.00 0.00 .00
3 . L ! o0.00 0.00 0.00 1.94 3.78 0.11 6.22 0.33
F ¢ L ! D0.00 0.00 0.00 0.39 0.89 0.22 0.00 0.06
G . L ! o.00 0.00 0.00 0.5€ 1.50 0.00 0.22 0.17
H . L 1 0.00 0.09 c.00 0.94 2.3% 0.00 c.00 0.1?
AVG ! H | 0.00 0.00 0.00 3.28 £.31 0.22 1.15 i.9?
AVG | L . 0.00 0.00 0.00 1.09 2.01 0.04 0.09 0.19

0.67 G.17 0.00 0.00 ! €e3.61
4.94 1.78 0.00 0.00 ! s0.89
1..3 g.22 0.00 0.00 @ 12.11
1.33 0.28 0.00 0.00 { 30.89
4.0% 1.33 0.00 G.00 : 53.00
1.28e 0.28 0.00 0.00 [ 17.50
1.1 0.78 0.00 C.00 ! 37,44
1.67 0.33 0.00 0.00 : 28.39
18.91 S.90 0.00 0.00 :148.17
2.0+ 0.65 0.00 C.00 | 41.73
10 11 12 13 . TOTAL
SEP ocry NOU! OEC :
1.61 1.39% 0.00 G.00 : 61.50
0.17? 0.05 0.00 0.00 ! 15.06
0.33 0.67 G.00 0.00 : 54.28
0.78 0.39 0.00 0.00 | 34.83
0.61 1.00 0.00 0.00 ! B3.94
0.61 1.83 0.00 0.00 : 39.28
2.56 0.e? 0.00 0.00 | 43.50
1.28 1.06 0.00 0.00 ! 66.56
0.00 .11 0.00 0.CQ ! 18.83
0.00 0.00 0.00 G.00 ¢ 3.50
0.00 0.06 0.00 G.00 : ?.1?
0.00 0.28 0.00 0.00 : 11.94
0.00 0.00 0.00 0.00 | 23.11
0.00 0.22 0.00 c.00 ! B8.11
0.00 0.00 0.00 0.00 ¢ ?7.06
0.00 0.28 0.00 6.00 { 11.11
0.99 0.88 0.00 0.00 | 49.87
0.00 0.12 0.00 0.00 ! 11.29



AL

TRBLE C 0 1 HEIGHT CF NILKWEED IN SALAYA

CLCHE L/H 1 xOV Dec JAN FEB
C10 : H :51.48 90.58 121.88 146.04 163.%95 1P6.13  182.21 200,42 S09.38 219,42 227.30 232.83 235.83 236.83
C1t ! H :66.42 93.12 118.79  144.29 160.58 173.96 18S.13 199.2% c06.63  209.96 216.13 218.38 221.38 222.38 :
Cl2 ! H :?1.42 31.94 113,13 140.83 156.95 169.29 183.13 202.47 J12.50 218.867 226.46 234.42 237.42 236.42
Cl4 ! H :s55.58 ?6.32 96.2% 121.75 <8.38  140.75  1S53.2 165.21  180.21 192.67 202.46 211.79 214.79 215.79 ¢
c3 Lo 16S5.99 98.68 127.46 1S8.38 166.96 179.50 192.71 201.79 J14.04 226.04 235.88 242.04 245.04 246.04
C4 . H 156.78 84.17 116.71 147.25 164.83 182.17 1385.21 206..S 217.13 221.2 223.67 227.46 23Nn.<¢ 231.46
ce ¢ H iS1.08 76.33  103.84 129.67 136.92 145.29 162.496 169.13 1P3.75 '90.67 198.17 203.50 206.S0 207.S0 @
c9 . H 153.5% 693.38 88.71 111.83 125.71 136.54 152.98 155.29 167.C6 127.29 184.29 189.83 192.83 193.83
cio : L :38.57 61.19 38.92 122.83 133.83 149.17 162.50 169.88 144.88 196,17 2008.83 211.58 214.53 215.58
Cl1 © L :49.51 61.88 94.33  122.15 145.02 160.80 176.99 190.62 195.38 2C0.04 201.89 210.59 213.59 214.59 :
€12 ! L :s8.v8 69.86 92.21 11S.863 133.50 146.21 160.17 173.2 188.99 193.18 199.01 209.32 212.32 213.32 :
Cla © L :42.39 S4.°79 73.7S 396.92 10S.58 118.63 138.50 15C.58 166.38 174.2 177.L0 187.S8 190.58 1391.58 :
c3 CoL 34032 S2.18 92.67 126.46  141.58 154.S3 1£3.29 172.7S 187.17 193.21 198.04 204.58 207.58 208.53 ;
C4 Lool42.93 S8.28 90.13 124.96 1456.29 158.92 170.57 180.51 188.67 191.88 193.7?5 197.92 200.92 201.92 :
ce < L 133.85 S1.71 83.78 112.2 117.88 132.42 144.88 151.2 164.04 168.79 170.71 176.54 179.54 180.54 :
c9 ¢ L 142,99 S6.67 76,32 37.17  107.33 119.04 130.42 136.71 1S0.385 1%6.37 159.79 165.34 168.24 169.24 :
AvG . H :80.29 85.07 110.74 137.51 1S0.29 162.95 177.65 187.46 198.33 206.92 214.32 220.03 223.03 224.63 :
AVG L 42.86 58.32 87.84 114.80 129.63 142.47 :55.93 165.70 178.29 1849.24  187.69 195.42 198.42 199.42 :
TRELE € 0 2 HWIDTH OF RILKMEED IN SALRYR
CLONE : L/H : 1 2 3 4 S 6 ? B 9 0 11 12 13 14 .
: i NOV DEC JAN FES AR APR HRY JuM JuL AUG SEP oCcT KDV DEC
Clo : H :49.92 83.26 127.13 159.79 186.46 203.04 215.04 239.17 24S.17 255.17 258.17 260.17 262.17 262.17
Cll ! H :!46.863 72.61 113.46 1S4.38 178.25 196.17 220.88 250.00 256.00 266.00 269.00 271.00 2?3.00 273.00 B
Cl2 ¢ H :s51.92 86.32 135.21 172.50 2G?7.00 213.54 245.00 249.58 255.58 2E5.S8 268.58 270.53 272.58 272.58
Cl4 © H (45.53 ?5.21 120.42 186.05 198.2 216.83 236.17 (255.08 261.08 2?71.08 274.08 276.08 Z378.08 278.08 :
a3 ¢ H i52.78 83.54 122.50 155.67 176.50 186.88 197.38 213,46 219.46 229.46 232.496 234.496 236.46 236.46 :
C4 « H (50.60 75.97 123.67 155.13 178.21 206.25 228.25 252.08 258.08 268.08 271.08 273.08 275.08 275.08
c? ¢ H 143.24 62.64 102.29 144.38 178.08 193.58 216.58 234.67 240.567 2S0.67 2S3.E7 255.67 25?.67 257.67 ¢
cg P H 48.47 70.00 106.04 137.56 164.08 183.00 220.92 223.54 229.54 239.S54 242.54 244,54 246.54 246.54 @
Clc : L :29.63 45.67 87.12 122.63 152.29 172.21 1680.08 198.9% 2G4.96 214.96 217.96 219.96 221.56 2I1.96
€11 : L :30.18 39.72 84.25 120.80 149.86 1?5.74 195.?70 217.57 223.67 233.67 236.57 238.67 240.67 240.67 .
Cl2 | L :30.7S 45.90 88.21 121.88 161.25 180.50 187.50 202.2S 208.25 218.25 221.25 223.25 225.25 225.25 :
Cla [ L :28.31 4:1.18 88.13 134.58 168.00 190.42 198.17 221.83 227.83 237.83 243.€3 242.83 244.83 244.83
c3 ¢ L i28.51 “rv.29 63.75 110.42 132.33 148.58 149.79 171.04 177.04 187.04 19C.04 192.04 194.04 1$4.04
C4 « L 130.81 49.03 84.08 113.88 137.88 166.52 176.13 202.50 208.50 218.50 221.50 223.50 225.50 225.50 :
ce ¢ L 124,53 38.16 64.391 98.00 135.00 144.54 161.63 190.92 196.32 206.92 209.92 211.92 213.32 213.92 :
c9 Lo2r.ol 42.61 7e.17 116.21 13?.1? 1S7.88 169.88 197.7: 203.71 213.71 216.?71 218.71 220.71 220.71 :
AVG ! H 149,63 ?6.20 113.59 155.73 183.35 199.91 222.53 239.70 245.70 2S5.7C 258.T0 260.7T0 262.70 2£2.70 @
AVG ! L :28.72 43.82 B2.46 117.38 1486.85 167.10 1?7.36 200.36 206.36 216.36 219.36 221.36 223.326 223.36




TABLE C ¢ 3 MUNBER QF INFLURESCENMCE 1N SALAYA THURBER/TRELD

CLONE @ L/H T 1 2 3 4 S [ ? 8 3 W 11 12 13 14 . TOTAL @
H . NOV DEC SHN FEB HAR APR nAY ~un SUL UG SEF oc ROV DEC ¢ :
c10 H | 0.00 .87 43.82 db.71 f2.c8 58,36 46.7S Too 45.2 33.13 T0.21 £5.79 S5.29 ?1.21 . 593.13 ;
c11 H Q.00 3.39 20.50 65.83 48.42 51.83 36.96 50.Ln 42.08 34.08 S0.79 24.45 23.70 26.01 ! 4134.2) :
€12 . H : 0.00 3.07 29.69 80.08 52.50 S?.57 32.38 38,0 29.21 139.50 35.42 W42 12.°?5 23.06 ¢ 400.25 :
Cl« © H . 0.00 2.29 16.00 43.58 28.959 33.37 25.54 31.¢ 26.23 20.% 29.3¢ 20.88 11.64 12.82 ¢ 2?2.21 .
c3 :0H 9.00 3.62 31.907 S3.2 S2.63 $3.15 15.13 17.861 13.91 10.21 2v.3 34.96 14.?72 30.55 345.79
c4 oo 0.00 6.04 39.29 43,67 £9.28 .21 33.383 49.50 26.19 22.83 S3.04 27 .46 23.28 37.€4 S27.13

ce ¢ H ! D.00 1.36 20.64 43.00 42.04 ©1.50 38.08 65.23 51.21 ENg | 53.7% 25.2 2R .44 46.87 . 451.08 ;




TRABLE EQ ! HEIGHT CF KILKKEED IN HHAD TN SORN

¢ NO CQBE ! 2 3 A S b I d 3 10 11 12 i3
. oEC JRN FEH MHAR HPR HAY JUN JUL AUS SEF acr NOV Ded
€1 LML 55.9? 55.83 82.11 Yi.l¢ 116,51 135.35 138.56 142,11 231.34 243.94 250.00 242.78 247.39
LOEN H. $9.84 62.01 21.00 35.28 106,17 113.S6  115.61 121.33 (226.06 (J39.17 245.36 2%8.11 2S51.00
. 2 . H. 56.31 $9.83 TPoic 31.28  106.67 11€.22 121.89 3i26.06 241.47% 245.00 251.83 259.33 262.00
¢ I3 .M. 150.64 $5.18 Te.LC 38.52  1£0.22 115.33 1'8.b1 120.u1 23S.44 235.50 245.11 256.83 253.11
. E6 toMO 183,20 57.33 37.33 898.39 110,39 134.51 137.89 141.78 225.494 238.589 D244.11 247.06 249.78
¢ET P A DU S -~ 54.8% ?2.11 85.€81 110.561 125.17 129.06 133..7 227.U6 242.u3 250.0C 25:i.61 254.06
: EB HIE L P A O] 58.9n ?9.32 89.76  115.89 135.23 133.00 143.95%5 224.03 237.689 241.90 245.869 248.17
] : Ho 159.19 £4.73 32.97 95.42 113.56 133.83 137.78 141.99 225.2 225.94 2-1.50 246.0L 245.11
El L. 151.31 S3.11 80,72 47.72 115.06 128.39 132.17 136.44 213.90 229.839 240.83 2-46.22 243.67

¢ E11 1 L. iSs.T7 39.50 82.89 36.67 98.C0 111.39 115.29 119.°2 224.83 229.78 245.81 245.11 >57.56
LE2 o L. iSs.22 S7T.94 v6.11 87.359 99,72 1i7.33  121.17 125.22 225.S0 233.C€ 239.22 215.06 247.28
. ES L. !S51.00 S53.82 re.00 8¢.28 97.56  11:.06 114.83 119.02 228.54 233.83 236.72 244.vZ 247.06
. Es ¢ L. 150.28 S3.72 /4,83 93.22 114 83 133129 136.34 141.00 232.28 237.56 241.94 2496.78 254.83
. E? L. .49.73 S1.49 ?S.44 99.67 102.33 117.6% I21.5L 125.89 221.72 227.83 234.99 234.11 235.67
. E8 CL. 10022 S1.2 v6.08 86.06  101.59 1i4.9% 123.51 127.72 220L.72 I24.61 235.33 (239.44 241.83
T E9 ¢ L. 1S3.44 $6.28 ?8.17 96.89  107.72 124,47 1726.39  132.50 21B.33 22.78 234.94 241.83 244.22
. H 156.S52 50.03 79.85 30.93 110.76 12¢.42 129.80 13i.60 220.96 238, 245,31 249.6B 252.0¢
¢ L .351.88 54,65 ?8.78 30.67  104.58 126.43  124.29 128.44 2 g 2 238.63 T42.91 245.02
TABLE £E02 HIGE: OF HILKHEED IN MHAO HIN SORN
v NO. [CODE ! 1 2 3 4 S & ? 8 3 P 11 12 13
. h . DEC JRN FEB HAR fiPR iy SUN JuL ~uUG Sep ocr Hov D
¢El ¢ Ho 129,71 32.56 60.561 7117 113,449 131.83 135.33 139.ub C222.56 241.00 241.61 241.61 243.94
¢ EIl D H. 131.64 34.58 55.83 ?6.83 98.22 116.72 120.11 125.17 207.2 «21.28 23. 67 23?7.72 239.83
B2 + H. 135,36 38.7%6 62.79 82.29 105.22 126.¥v8 129.61 133.4- 228.08 230.00 235.494 243.61 246.00
. ES H

138.89 42.61 64.56 97.949 112.72 132.22 135.50 139.56 216.00 246.S9 247.28 2496.00 247.°2
5 139.67 0229.17 239.56 245.17 253.€9 255.72
137.60  228.17 231.52 236.47 241.11 243.83

H

H

H C

H. 135.78 35.46 55.58 ¥7.I0 92.008 113.06 :16.78 121.006 222.11 236.56 24N.?72 246.72 243.33
H

H

H

H

VL. 036,39 39.5 57.39 71.67 10S.449 127.?72 131.39 135.56 211.67 216.78 224.67 228.us [32.28
Lo 135.a17 38.28 62.50 77.00 88.11 110.56 :114.99 118.bi Z12.63 217.61 224.11 228.67 231.22
L. 12i.61 34.22 S9.u? ?6.83 91.89 120.44 124.11 il8.57 211.33 215.82 221.56 231.949 234.+4
ES ¢ L. 34.C08 38.66 62.83 82.50 88.33 108.83 111.83 116£.56 214.61 2i9.11 219.73 224.22 226.50

m
—
-

. EB L. 141.75 44.78 £6.8Yv 83.17 96 93 126.22 130.22 134.0% 218.?z 223.¢3 225.06 229.72 230.89
. E? L. 135.61 38.30 53.11 v4.22 97.39  129.28 132.%% 136.78 203.99 208.39 213.44 217.39 220.11
. EB L. 35.11 3v.e9 $9.383 ?5.89 99.22 127.50 131.78 135.50 I215.39 219.39 220.06 223.00 230.17
CE9 L. :40.67 43.06 67.00 85.06 102.39 127.00 130.61 134.83 214.% 215.449 226.00 227.50 230.28

S 105.01 124,47 127.8°  [32.37 a21.6S 234.84 270.2
9 95.58 122.19 125.98 13C.07 212.83 217.68 221.8
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TRBLE €03 INFLORESCENCE UF MILKHEED IN KHAOQ HIN SORN

8 10 11 12 13 H
JuL RUG 13 oer NOQV QEC ¢ TorAac
3.78 1.83 2.00 0.080 0.060 0.00 : 45.78
P2 2.17 1.893 8.00 0.00 0.00 : +43.89
1.1? 2.11 3.1 0.00 e.00 0.00 ! S0.83
3.8 2.1 3.6l $.00 0.00 0.0G : 33.94
2.39 i.83 0.94 3.00 0.00Q 0.00 : 42.22
3.33 1.56 2.26 Q.co 0.00 0.00 : 44.0s
2.1 2.17 2.44 .00 0.900 0.00 : 29.00
2.<4 1.9 2.22 0.00 0.c0 0.00 : 37.28
: 2.72 1.06 2.3 G.u0 0.00 0.00 | 31.44
: 1.67 2.50 3.17 0.09 0.00 0.00 | 38.83
: 3.37 1.7v2 0.94 0.00 9.00 0.00 : 40.58
H 4.22 .17 2.54 .00 0.00 0.00 : 35.22
H 4.00 2.50 2.5C 0.00 0.00 0.00 ;! <45.00
H 2.11 J.06 1.83 u.00 0.0uL 0.00 ! 36.11
H 3.72 1.99 c.56 0.00 0.00 0.00 : 34.39
H 2.78 2.83 2.% 0.0y 0.00 0.00 : 35.S0
H 3.78 1.9 NED] 0.60 0.00 9.00 : 40.u.8
H 3 z.22 z.36 §.00 0.00 0.00 : 37.26

TABLE E G4 #30.200/TREE/YERR OF NILKNEED IN KHAO HIM SGRN

¢ NO. COGE @ 1 2 3 4 S < Py 8 3 10 11 12 13 H
H H ¢ DEC JAN FEB "ARR APR Re.d SUN JuL AUG SEP oCr NOV BEC ¢ TOTAL
¢ El ! H 1 0.00 0.00 0.78 2.28 i.78 2.89 0.06 0.00 0.00 0.00 0.00 0.00 0.00 : ?7.r¢8
¢ Ell ¢ H i 0.00 0.00 3.00 0.78 J.50 0.56 2.56 G.00 Q.00 0.00 G.00 0.00 0.00 : 4.39
¢E2 ¢ H 1 0.00 0.00 0.56 1.17 0.17 2.06 1.00 0.00 0.co 0.00 0.00 3.00 0.00 ! 4.9
. ES . H ! 0.00 0.00 0.00 0.33 0.11 0.Ccu 1.00 0.00 0.00 0.00 g.00 .00 0.00 ! 1.4
. EB ¢ H ! 0.00 0.00 0.33 1.94 0.61 2.2d 0.50 0.0U c.00 0.00 0.00 .00 0.00 : 5.7
v E? ¢ H ! 0.00 0.00 0.17 g.57 0.33 c.61 0.89 0.00 0.00 0.20 0.00 0.00 c.00 : 2.7
i EB i H U 0.00 0.0¢ 0.00 0.33 0.11 0.28 0.06 0.00 0.00 0.00 0.00 0.00 0.00 : 0.°78
v E9 ¢ H [ 0.00 0.co 0.00 0.28 u.11 0.17 0.1? 0.00 0.co 0.060 0.00 0.00 0.00 : 0.72
¢ El . L 1 0.00 0.0c0 0.17 2.61 0.94 1.233 1.72 0.00 0.00 0.00 G.00 0.00 0.0 : 6.78
¢ Ell L ! 9.00 0.00 0.00 0.94 0.78 1.22 2.89 0.00 0.00 0.00 0.00 c.00 6.00 ;. 5.83
PE2 ¢ L ! 0.00 Q.00 n.44 2.78 0.72 0.94 2.28 0.00 0.00 0.00 €.90 0.00 0.00 ¢ ?.1?
i ES ¢ L ! 0.00 0.00 0.00 0.72 0.28 0.2 0.72 0.00 0.00 0.00 0.0 0.00 0.00 : 1.94
. EB ¢« L [ 0.00 0.00 .00 0.56 1.00 0.17 0.50 0.00 0.00 0.00 0.06 0.00 g.00 ; 2.22
. E? « L ! 0.00 .00 0.00 C.94 0.22 1.11 0.72 0.00 0.00 0.00 0.00 0.00 0.00 ! 2.50
. EB ¢ L ¢ 0.00 0.00 39.00 0.78 0.50 1.06 0.56 0.00 0.00 0.00 0.00 0.00 0.00 ! 2.89
. ES ¢ L 1 0.00 0.06 0.00 u.s0 0.22 0.00 1.00 0.00 u.00 u.00 .00 0.00 0.00 : 1.72
¢ AVG I H ! 0.08 3.00 0.23 0.9? 0.47 1.10 0.rv8 0.00 6.00 0.00 0.00 0.00 0.08 ! 3.55
¢+ RUG ! L 1 o.ca 0.00 0.08 1.17 0.58 0.76 1.30 0.00 0.00 0.00 0.00 3.00 0.00 : 3.88




TABLE S 0 1 HEIGHT OF RILKKEED IN CHURPGRN

CLONE | toH D 1 2 3 1 S & s 8 3 10 11 12 13

. . DEC JAN FEB MRR HPR hAY JuN JuL HUG SEF ocr KOV DEC
S12 ! H isi1.22 67.43 90.22 114,61  129.S0  144.22 159.89 184.17 ~05.08 223.72 239.61 22B.33 234.78
s13 H l46.81 57.06 r8.494 104.78 118.83 138.83 154.78 176.00  1S6.17 211.17 220.7d 22%.06 234.89 .
SIT | H :44.50 67.28 84.67 103.26 121.56 166.67 182.29 203.72 225.83 238.3) 252.S0 266.72 2?70.72
S2 v H o l36.22 45.22 69.06 4.7 112.50 105.67 119.78 145.83 155.56 164.72 1?72.11 *?5.89 182.89
S3 ¢od 146,50 63.44 87.28 112.44 126.44 145.83 158.22 183.2 197 78 216.50 22?.39 234.00 241.89
sS v H 147,39 43.78 69.61 95.17 111.3 130.44 138.7 154,67  166.56 1?7.78 188.84 186.0% 191.17
s? ¢ H 151.34 u4.22 83.22 105.72 12:.11 155.22 172.SC -37.67 214,83 226.06 237.33 24322 251.78 :
S9 . H 152,83 cO. 4 35.11 117.3C 129.61 163.08 179.06 201.94 223.17 236.85 250.89 249.83 261.89
S12 1 L :135.34 Su.2 56.72 64.56 T6.00 relr 84.56 94.06 100.83 109.17 114.11 120.06 127.61
S13 L 143061 50.17 Sh.L 64,44 69.50 74.28 82.33 97.49  103.7u  111.67 116.61 122.17 i341.00
S1?7 @ L i48.00 45.56 S51.394 61.06 63.06 ’1.v8 81.67 92.83 39.89  111.61 118.44 142.08 134.22 :
sz oL 130.94 38.22 42.00 S1.83 55.50 S3.10 58.06 79.33 ?9.61 85.56 87.72 96.89 23.50
S3 ©oL 134,38 45.89 S2.34 51.83 63.586 69.11 T6.33 87.89 21.06 98.06 100.56 105.17 109.00
SS oL 3L 13.89 47.83 S6.00 63.67 64.50 73.54 81.94 85.50 F1.444 94.22 103.57 108.89
S? ¢ L i34.50 44.11 50.00 59.11 63.00 65.11 £2.78 86.11 3965.56 104.06 110.S¢ 117.39 124.83
S3 L 144033 60.44 64.06 71.54 81.28 86.00 93.67 104.44 111.83 121.72 126.00 133.72 139.83

AVG : H :4?.15 60.66 82.20 106.84 121.37 143.74 158.11 130.91 198.15 211.96 223.63 226.64 233.7S
RVG : L :38.82 42.32 S2.76 51.41 67.57 ?0.38 r?.419 90.51 96.13 104.16 108.S3 116.88 121.49
TABLE S 0 2 HIDTH OF HILKKEED IN CHUHMPORN
CLONE :CODE @ 1 2 3 41 S 6 7 8 3 10 11 2 13
H . DEC JAN FEB HAR APR HAY JuN JuL RUG SEP ocr NOv DEC

S12 © H :42.22 87.72 124.56 151.00 163.50 185.11 237.56 2?7.89 299.33 325.94 335.61 327.33 363.00
S13 1 H 34,11 62.22 100.S0 134.449 14?7.44 153.17 195.00 227.61 245.83 264.4949 272.39 267.44 283.89
S17 © H i45.67 87.56 115.33 145.17 156.94 174.57 222.78 2S2.17 268.22 288.39 300.22 303.50 325.06
s2 ¢ H 135.67 66.78 107.83 134.00 147.56 140.08 182.22 2u€4.89 221.44 231.61 237.56 231.00 249.28
S3 : H !26.08 ?5.72 114.89 143.33 153.22 170.72 212.22 231.61 243.67 247.2 264.83 265.50 285.67
SS . H 2?.00 $5.06 89.22 120.50 135.:i7 127.67 157.50 182.56 198.50 207.11 220.22 199.17 222.06
Y ¢ H 143.22 9?7.00 127.00 148.39 159.72 195.67 238.1?7 272.49 295.72 317.39 325.61 347.56 2360.44
S9 ¢ H i2a.17? ?8.50 119.00 144.61 156.22 181.67 218.22 261.44 274.61 231.50 305.22 303.61 320.78
S12 L :26.78 56.22 67.50 ?76.50 86.11 86.17 111.89 139.50 149.06 153.39 170.50 173.61 192.17
S13 ¢ L 134.39 48.11 58.56 63.89 v1.78 ?2.00 102.61 127.949 141.06 147.17 157.22 164.67 175.72
S17 L :35.00 S0.94 S?.56 65.72 73.28 ?5.17 104.67 125.56 136.33 145.50 154.56 159.v8 168.06
S2 L 128.94 43.61 S4.78 53.78 67.20 55.88 84.72 106.59 106.33 112.39 120.72 124.78 129.50
S3 oL i23el 42.06 48.61 61.28 65.22 ?2.56 S?.67 113.61 119.49 124.50 125.56 127.72 132.17
5S ¢ L 128.67 3v.89 «96.28 S?.22 60.00 15.11 65.12 ?1.00 T8.44 BS5.06 84.78 92.87 36.75
S? oL 131044 45.06 S2.94 61.44 ?9.33 91.33 122.17 151.17 163.61 171.44 186.78 199.06 223.83
s9 [ S Y B 58.11 66.94 76.v8 33.33 90.67 123.89 152.11 182.89 170.28 180.28 186.83 199.34
AVG { H :35.Z6 76.32 112.23 140.18 152.47 166.12 20;.95 238.9S 255.92 271.70 282.71 280.76 301.27
AVG ! L :30.7v4 48.50 56.65 66.58 74.56 74.86 101.59 123.43 132.15 139.47 147.55 153.66  164.77
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TRELE S O 3 INFLORESCENCE OF NMILXHEED IN CHUNPORN

CLONE : REP . 1 2 3 “ S 5 v 8 9 10 11 12 13 ¢ TOTRL
: ¢ DEC JAN FEB HHR APR HAY JUN JuL AUG SEP acr NCY DEC :
S12 ¢ H ! 0.060 0.06 12.00 25.11 25.33 16.22 18.28 23.06 13.94 19.44 25.33 11.61 8.44 [198.83
S13 ! H : 0.00 Q.94 12.89 25.67 22.83 13.11 20.78 20.06 16,72 26.83 19.39 12.44 1.89 :202.56
S1T 1 H 0.00 0.83 11.61 26.2 22.56 17.56 11.67 12.06 10.78 16.67 8.56 6.06 2.11 [146.72
Ss2 ¢ K ! 0.00 0.67 11.50 28.78 17.<4 8.72 6.17 3.89 3.z2 B8.83 0.33 0.2 0.00 : 96.33
S3 . H ! 0.00 Q.00 S.5C 21.72 20.28 11.28 1.06 6.34 4.22 ?.22 1.72 0.56 C.11 i 83.61
SS ¢ H ! 0.00 0.00 2.56 10.50 12.50 S5.39 1.94 2.33 1.72 3.33 0.61 0.39 0.06 ! 41.83
se ¢ H ! 0.00 2.22 25.22 30.78 22.83 29.22 23.44 33.22 17.39 28.17 13.56 14.28 3.17 [242.50
S9 CH D 0.0D 1.06 17.44 34.11 25.61 17.06 ?.61 13.61 6.94 13.06 16.72 B8.61 $.S0 :175.33
S12 I L ! 0.00 0.00 0.83 1.89 o.r8 0.22 0.06 0.39 0.33 0.17? a.28 0.06 0.11 ¢ sS.11
S13 { L : o0.00 0.17 1.83 1.79 2.33 1.11 0.2 1.22 0.33 1.88 1.56 1.28 0.28 ! 14.06
S1? . L : 0.00 0.00 1.17 1.C0 1.39 0.61 0.17 0.56 0.11 1.00 0.00 0.11 0.00 . 6.11
s2 L 0.00 0.00 0.51 0.861 0.33 a.78 0.33 0.50 0.00 0.00 0.00 0.00 c.o0 : 3.17
S3 « L ! 0.00 0.00 0.06 0.17? 0.22 0.39 g.00 c.00 0.00 0.06 0.00 0.00 g.00 @ 0.89
SS ¢ L ! o0.00 9.00 0.06 (.33 0.2 0.494 0.28 0.12 0.00 0.2 0.Cé 0.00 0.00 : 1.78
s? . L ! 0.00 g.06 2.086 l1.61 2.33 2.56 2.11 4.17 1.1? 2.?2 1.39 2.51 0.39 { 23.17
S9 L ! 0.0 0. 20 2.11 3.11 3.28 1.22 0.17 0.33 0.44 0.89 0.50 0.06 0.06 ! 12.17
RVG ! H : 0.00 0.72 12.34 25.37 21.24 15.44 11.74 15.2 9.62 16.19 10.78 6.78 3.03 148.47
AYG ! L ! 0.00 0.03 1.09 1.31 1.36 0.92 .42 g.91 0.30 0.88 0.47 0.91 0.10 ¢ 8.1
TABLE S 0 4 YIELD OF HILi HEED IN CHUNMPORN CYIELO/TREED
CLONE : L/H @ 1 2 3 1 S 6 ? 8 9 10 11 12 13 « TOTAL
: . DEC N FEB MAR APR HRY JUN JuL RUG SEP ocr NOV DEC H
S12 ¢ H ! 0.00 0.00 0.00 0.00 0.00 c.11 0.39 0.06 J.06 0.17 0.06 0.00 0.00 ! 0.83
S13 ¢ H : 0.00 0.00 0.00 0.00 0.00 0.11 0.61 1.33 1.89 1.89 2.°2 0.00 0.00 ! B.56
S17 ! H ! 0.00 0.00 0.00 0.00 0.67 0.89 0.33 0.61 1.61 2.28 2.22 0.00 0.00 . 8.61
s2 : H | 0.00 0.00 ¢.00 0.00 0.00 0.06 0.11 0.030 0.11 0.00 0.00 0.00 0.00 ! o0.28
S3 ¢ H ! 0,00 0.00 0.00 0.00 0.00 0.11 0.11 g.11 0.11 0.17 0.11 0.00 g.00 ! o0.72
5SS + H ! 0.00 J.00 0.090 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 .00 0.00 ! 0.00
s? . H | 0.00 ¢.00 0.00 0.00 0.22 0.83 3.78 2.11 4.89 $.83 S.72 .06 0.00 : 23.44
S9 : H ! 0.00 0.00 0.00 0.00 0.00 0.s0 2.67 0.28 1.11 1.78 1.08 0.00 0.00 ! 8.11
S12 ! L ! oc.oo 0.00 0.00 0.00 0.00 .00 0.on 0.00 0.00 0.00 0.00 0.00 0.00 : 0.00
S13 : L ! 0.00 0.00 ¢.co ¢.00 0.06 0.00 C.00 0.00 0.00 0.17 0.00 0.00 0.00 ¢ 0.22
S1?2 { L | 0.090 ¢.co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 ¢ 0.06
s . L ! c.o00 0.00 0.00 G.00 0.00 0.00 0.00 0.00 0.00 c.11 0.00 0.00 0.00 : 0.1
S3 v L 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 : 0.0&6
SS . L ! o0.00 0.00 0.00 0.co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ! 0.00
se L :o0.00 0.00 0.0 0.00 0.490 0.00 0.00 0.11 0.1? g.22 0.1? 0.06 0.00 : 0.72
S9 ¢ L i 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00 c.o0 0.00 0.06 0.00 0.00 ! 0.28
AVG 1 H ! 0.00 0.00 0.00 0.00 0.11 0.33 1.00 0.56 1.22 1.51 1.58 0.01 0.00 ! 6.32
AvVG ¢ L : 0.00 ¢.00 0.00 0.00 c. 0.00 0.00 0.01 0.02 0.08 0.03 0.01 6.00 ! 0.18
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Table 1

Hean of data / Replication

Treatment

Replication

Total
of each
Treatment

I I ITI
AlB1L alblrl albir? alblr3 albl
AIBZ . alb2
AIB3 alb3
A4 alb4
ALDS alb5b
AIBG albtb
ALB7 alb?7
AlBY albs
Sum(AIR) nlrtl alr2 alr3 al
AZ2B ] azblrl a2blr2 azZbtird azbl
A2B2 a2b2
AZB3 a2b3
AZBA n2b4d
AZBS n2bb
A2BG a2bb
A2B77 a2b?7
A21B a2b8
Sum(AZ2R) aZ2rl n2r2 azZr3 a2
Sum () rt r?2 r3 G.T

(s



Table 2 ARALYSIS OF VARIATION

SOURCE OF VARIATION df SS HMS
Replication r-1
A a-1
Error (a) (r-1)(a-1)
B b-1
AxB (n-1)(b-1)

Error (b)

a(r-1)(b-1)

Total

r =

n -

abr-1

Number of Replication
Number of Hain piot

Number of Sub plot (collection sample)



CALCULATION BY

1. C.F. = (G.T.)"

abr
2. Total S8 = (alblrl)? + (alblr2)? + .. ... +(a2b8r3)? - C.F.
3. Rep SS = (r1D% (e )% (e3)2 - C.F.

16

4. A S8 = (al)2v(a2)?2 - C.F.

(al)7e22):
5. Error(a)ss :(n1r1)?‘I-(:11r2)20~(n1r3)2+(a2r1)2+(212r2)2+(n2r3)2

]

- C.F. - ASS. - Rep S§

6. B SS = (b)A v (b)Y L. +(bB)2 - C.F.
6

7. [AxB] SS$ = (alb1)%r(alb2)%v. . ... .. +(22b8)2-C.F.-A SS-B SS

3
8. Error(b)SS = Total 55 -Rep 5SS -A S5-Error(a)SS-B SS-[AxB] SS
9. HS = 88 / df

10. F(Rep)

1

Rep S5 / E(a)HS

11, F(n)

1

A M5 / E(a) HS

12. F(b) B HS / E(bh) HS

13. F(AxB)

[AxB] HS / E(b) HS

If the mean are different ( F-test is significant ) that

test the mean by DHRT ( Duncan’'s new multiple range test)



HETHOD OF TESTING THE DIFFERENT MEAN BY DMRT.

CALCULATING
1. Calculate Sy = Error mean square
/ ;
2. Calculate LSRR at P=2 to P=8

3. Hean ordering

A. TFind the dilfferent of mean nnd compares

with LSRR of each level , If different. > LSR showing the

asipgnificant, .

-



