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ABSTRACT
The study was carried out at the Samchook Irrigation

Project, Suphanburi Province from March to December, 1990
with a view to observe the utilization of drained water
from Giant Fresh Water Prawns' pond on the yield components
and grain yield of rice. Furthermore, this ‘study was an
attempt to determine the water quality of drained water from

the pond as compared with the irrigation water standard.

Giant Fresh Water Prawns (Macrobrachium rosenberqii)

were reared in the pond on 5th March 1990 at the age of 15
~days in fresh water life cycle at the stocking density of
100,000 prawns/rai. The RD23 ribe variety were sowed on 3rd
August at the 5th month of prawns'vage, fransplanted at 28
days interval on 28th August and harvested on 3rd december
1990. The results showed that drained water from the pond

has effected only on the height of rice plant at the maxi-



iv

mum tillering stage at statistic wvalue £.05, c.v. 4.36%,
LSD.05 = 7.530, LSD.01 = 10.818. The rice with the 5th to
8th month drained water from farm pond (tB) is significant
difference in height from tC (the rice with irrigation
water in first month of the age of rice and drained water
of 6th to 8th month of farm pond) énd tD (the rice
with irrigation water in the first two months of the age of
rice and drained water of 7th to 8th month of farm pond)
probability level of 95% and 99% consequently. The rice with
irrigation water (tA) is not different in height at the
maximum tillering stage from tC and tD.

But there 1is 1insignificant difference among the
treatments on the height of rice at harvesting period, the
tiller number of rice at both tillering and harvesting
period, the number of panicles per hill, the bercentage
of incompleted grain per panicle, the weight of 1000 com-
pleted grain, the number of completed grain per panicle,the
weight of completed grain yield, and the grain straw ratio.

The drained water quality from the pond from the
start till harvesting period of prawns was bésically meet
the irrigation water standard and could be utilized in rice
production. The results of drained water quality analysis
were pH 8.2-9, 153-200 micromhos/cm of Ec*106, 6.40-10.32
ppm. of DO, 10.0-31.0 ppm. of BOD, 0-0.17 ppm of NH3-N,
Org-N of 0-0.86 ppm., 0-0.04 ppm. of NO,, 0-2.57 ppm. of
NO3, 0-0.44 ppm. of POy, 30-120 NTU of turbidity,

ca*? concentration 0.56-0.99 meq/l, Mg*2 0.28-0.49

+ +

meq/l, Na 0.30-0.80 meq/l, K 0.05-0.09 meq/1,



C0"3 0-0.73 meq/l, HCO 5 0.59-1.40 meq/1,C172 0.11-0.25
meq/1, SO"4 0.04-0.41 meq/1, TotalkDissolved Solid 97.42-128
NTU, Sodium Adsorption Ratio 0.37-1.07 meq/1, Soluble
Sodiu@ Percentage 17.65-40.61% and Residual Sodium Carbonate

was 0-0.51 meq/l.
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Chapter I

INTRODUCTION

1.1 General

Number of Giant Freshwater Prawn Ponds'have’ been
expanded for rearing by Fishery Department éince 1977,
and has become of the great hope to Thai farmers for long
time, Singholga & Vorasayan (1).

Suphanburi is one of the most interesting province
which achieved and expanded rearing rapidly, especially
in irrigable area, where irrigation water is available.
Samchook project, one of the irrigation projeqt in Supﬁan-
buri 1located in Chao Phraya River Basin is conducted
5,335 rai of farm ponds in 1990, RID (2).

As the matter of fact, farmers have more benefit
from the ponds than paddy. Hence, so paddy farmers in this
area turned'_to be farm pond farmers. But, unfortunatly
the édtivity caused drainage préblem. As rearing prawns
need to drain water quite frequenly in and out.
Depending to the water quality in the ponds, drained
water ﬁay effect on rice growing.

Those toxics from the drained water, for example,
NH5, Chlorine, Sulfide could be occured within unsuitable
rearing condition such as over—feediﬁg,-stocking density.
Especiaily, the diffusion of nitrogen components from protien
effect the aquatic organism, NIFI (3). On the other hand,
the other nutrients elements from drained water of farm

pond such as N,P,K etc. might be utilized to rice production.
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During the early stages, soon after stocking, there
is no need for frequent change of water since the prawns
are small and are given so little feed that any excess
"could not cause water pollution, described by Brohmanonda
and Sahavacharin (4). | ‘ |

Wanichnatee (5) studied about Black Tiger shrimp
“pond's condition and analyzing the bacterial count, the
physical and chemical properties of water during one crop
(4 months). The result showed the inéreasing with time
of those proberties such as the quantity of ion, D.O., pH,
salinity and stay within the standard range for Black
Tiger shrimp pond.

Musik (6) concluded the average weight of a prawn
varying by age in month from the start is 0.01 g,

1 month later the weight is 0.17 g, after 2nd month the
weight is 0.25 g, 3 month after rearing is 2.60 g till the
the 4th month is in transition period to the adult period
the weight is 12.10 g. But after the 5th month‘the weight
rapidly gain to be 22.10 g and 29.10 g in the 6th month of
prawn' age.

Feeding per day vary by the weight of prawn is 0.5
to 1 kg/rai in the first month and 1 to 2 kg per rai in the
2nd month. The feeding rate of 5 % of the average weight
were introduced at the 3rd month and decreased to: 3% at
the next month until harvesting.

Water pollution or byproducts excess from farm pond;
at the adult period after the 5th month till harvesting,

seem to be more important than those in starting period of
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juvenile prawns. This study was aimed to determine how
utilize of 6rained water from Giant Freshwater Prawn' ponds
on rice production in the area of both activity were arranged
and extended by the two‘organizatioﬁs; namely Royal Irriga-

tion Department and Fishery Department.

1.2 Conceptual Framework

One major reason for this remarkable research,
situated in farm pond fishery and paddy fields was to
‘determine the drained water from farm pond in
different period of prawns'age whether it was available
for rice production or not. If it was, utilized nutrients
from drained water would be analyzed and compared
with standard irrigation water.

The drained water quality from farm pond cbuld
be caused by three maﬁor factors (figurel). The first
§ne is water supply which usually available in irrigable
area ‘except for dry season and rotation irrigation the
shortage of water supply bécame important problem to water
the quality of farm pond. |

For the sgsecond factors, not only high feeding and
the kind of food, which varied by the age of prawns from
the start tili harvesting but the size'of prawns also
become more bigger at the end of the beriod and influence
some byproducts to the pond.

Thirdly, fhe natural conditions in the pond is
generally out of control, for example, photosyntesis

in day time, cloudy day, rainfall, component of elements etc.
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Figure 1 Conceptual framework




which also could effect to draineq water quality.
Those drained water with different period of
prawns' age make different of the nutrients 1loading

which might and effect to rice production

1.3 Objective of Study

1.3.1 To determine water quality of Giant
Freshwater Prawn' Ponds before draining to the paddy fields.
1.3.2 To determine the utilization of drained water

from farm pond on yield components and grain yield of rice.

1.4 Hypothesis

Drained water in different period from Giant
Freshwater Prawn' ponds could be utilized on the yield

components and grain yield of rice.

1.5 Benefit of Study

1.5.1 To know how to manage such kind of area
having 2 different activities;
- 1.5.2 To know the quality of water drained from the
pond from beginning till hafvesting the prawns.
1.5.3 To know the wutilization of the drained water

on the yield components and grain yield of rice.

1.6 Scope of Study

The study is an experimental research done in the
area of Giant Freshwater Prawn' pond and paddy field in the

irrigable area of 2R-1L lateral canal of Samchuk irriga-



tion project in Suphanburi. Determine the different period
drained water quality from farm pond and then compare

with standard of irrigation water following by analysis

of rice production.



Chapter 1II

LITERATURE REVIEW

2.1 ~ General Information of the Experimental Site

The Samchook irrigation project is a gravity fed
irrigation scheme and forms part of the Chao thaya'basin
system with a groés area of approximately 337,844 rai.
Net areas of ébout 300,000 rai and up to 120,000 rai are
irrigated in fhe wet and dry seasons"respectively.
The head works are situated at Km.80 along the Suphan
River, at the location of the Samchook sub-district in
Suphanburi province (figure2). The Suphan River forms one
of the right main canals of theé Chao Phraya Central Plain
supplied by water diverted at Chéo Phraya Dam.

.2.1.1 Landforms in the Physiographic region

Landforms 1in the samchook project as a part of
Chao Ppraya delta 1is described by Moncharoen et al (7).
Geomorphblogically, landform in Suphanburi can be classified
according to Tagaya (8), of 1low-level floodplain. It's
strictly to the present river .channels (Suphan River). with
surface 3 to 5 m. Suphan river basin is also classified to
be young delta with fluvial nature. Soil classification of
the project area is utilized for paddy (figure 3).

2.1.2 Climate

Samchuk projeét is devided into three season

’belongs to monsoon wWeather in tropical area. Dry season

starts from February to April, while wet season is



Figure 2 Map of Samchook Irrigation Project
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Figure 3 Map of soil classification for

agriculture

(Source: Showing Land Class Groups LC.2

Geotechnical Division, RID)
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from' May to September and low temperature is generally
from October to January. Annual mean temperature is 23.50
celsius -while the annual mean humidity is 73% and
732.50-1,363.30 mm of annual rainfall (1976-1986).

2.1.3 Agriculture . |

The average production of the project is 742
kg./rai of rice, 16 tons/rai of sugar cane, 2,504 kg/rai of

water melon, and 120 kg/rai of Giant Freshwater prawns.

2.2 Brief Account on the Biology of Macrobrachium rosenbergii

Ling (9) described that M.rosenbergii is a large,
cosmopolitan genes of caridean shrimp belonging to the
family Palaemonidae. Most of the approximately 125

species of M. rosenbergii inhabit fresh and

brackish water environments in tropical and subtropical
areas around the world. On worldwide basis, 49 species of

M. rosenbergii are of interest to fisheries aquaculture

described. By far the most important species for culture

is M. rosenbergii described by Ling(10).

M. rosenbergii usually inhabit fresh-water reaches
of coastal rivers and lakes, although juveniles and adults
have been captured at salinities as high as 18%
George (11). During the breeding season, the maturé
female prawn mates folloﬁing a prespawning molt. The
eggs are usually spawned within 24 houré following mating
énd they become attached to special state on the abdominal
appendages (pleopods). Here 'the eggs are carried for an

embryonic-development period of approximately 3 weeks.
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Oviparous female migrate down stream into estuarine areas
where the eggs hatch as free-swimming larvae. The larvae
pass through a series of about '11 stages during a
planktonic period of about 20-50 days. Then, they
metamorphose into post-larvae (P.L.) and assume a more
benthic 1life <c¢ycle. The P.L. are nearly transparent,
but otherwise generally resemble the adult prawn. Within a
few weeks, the P.L. begin to migrate upstream into
freshwater environments where they grow to maturity

described by Ling{(9).

2.3 History of Giant Freshwater Prawn Rearing in Thailand

Menasaveta (12) concluded the rearing of Giant
Freshwater Prawné in Thailand that:

Giant Freshwater Prawn has been the popular dish in
this region for 1long time . In the past ,it was easily
found. On the contrary, they were scarcely found nowadays.
It was said that the environmental problem has been the
main cause, espeéially in natural water resources ;
suchlas the construction of dam which was proved to be the
great blockade Qf prawn migration and life
cycle. Beside. this, the non-appropriate technology of
fishery was another important cause.

Giant Freshwater Prawn reéring in Thailand has
recently Abeen provoked. In 1974, there were only-26 rai
of the ponds in Thailand while approx. 80,422 ral were sea
water prawns. Up till 1988( Giant Fresh Water Prawn rear-

ing has been extended to be approx. 3,000 rai. The appro-

.
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priate technology of its rearing can be concluded into 2
types of systems; open system and closed system.

Opened system ought to be changed water from time
to time. Water supply was very important in this system.
Closed system was unchanged water system and used biological

control in the ponds.

2.4 Pond Fertilization and Water Quality Management

Fertilization is an important factor in  aqua-
culture since it can affect the growth and production of
cultured aquatic organisms. The condition of water quality
directly influences the survival and growth of the prawn.

Some fertilization experiments in aguaculture ponds were

‘studied by Fijan (13). Maleccha, et al., (14) discussed

the prawn partial kill ( an average of 48.1%) was found
in a pond which reached an average DO and BOD5 value of
2.7 and 9.3 mg/l.

Wrobel (1I5) found that the need for fertilization
with calcium depended on -the amount of this element in
the water supply.. When there was 40 mg/l or more
calcium in the water supply, there was no need for
liﬁing. Miller (16) stated that the yields were not
increased when 1lime was added to ponds sufficienply
rich in calcium. Morever, excess lime precipitated
phosphates and slightly decreased the crop in ponds

fertilized with phosphate refered by Hepher (17),

" Hickling (18).
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Singholga énd Vorasayan(l) had made the experiment
of rearing Giant Freshwater Prawnl with in Phophaya
Irrigation Projecé in Suphanburi where could be used.all
vear round. They found that it was not necegsary to
drain the ponds regularly at the first period of rearing,
because the juvenile prawn weré too small and the daily
food was in small amount. But in the' next 2-3 months
later, it was necessary to check the water 1in the ponds
whether it was too bad for prawn or not; if it was,
it woulq be drained out. The size of the experimental
ponds were about 1.2-1.5 m in depth (the former fish pond).
Generally speaking, the ponds should be at approx.2 m
in depth and the water level was at 1.2-1.5 m. The pond
size was approx. 0.5-2 rai while the size of the juvenile
prawn at the first period was about 1.5 cm or as they
reached the age of 15.days in fresh water life cycle.

Actually, when the prawn wefe able to grow in
fresh water, the kind of food was <changed a bit.
However, the feeding aspects should be marked or observed
after every meal. The very best time for feeding was in
evening and, steadily , once in each day.

After 8 months of the experiment, the experiment
was terminated up due to the shortage of water supply.

‘At the end of the experiment, they found that in
the area where water supply was enough, the prawns could
be grown twice egch'year and approx. 250 kg/rai of prawns
product was obtained at the mihimum rate. About 50% or

more could survive which was greatly depended on the first
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preparation of the ponds. It was proved that in the first
3 months, the prawns gradually gained weight and they
quickly grew up in the next 4 months.

Office of Service Management(19) concluded the
experiment of growing Giant Fresh Water Prawns at
AThémuang District, Kanchanaburi Province that

1. At the stocking density of 11,000-30,000
prawns/rai of 27 farmers(39.7%) the .average product
"could be gotten at 157.8 kg/rai. and at the other
sfocking density of 31,000-40,000 prawns/rai of 14
farmers (20.6%) the average product could be gotten at
177.5 kg/rai

. 2. For the farm size of 6-10 rai of 20 farmers

{(29.24%) the average products could be gotten at 134.7
kg/rai and . for the other farm size of 16-20 rai of 14
farmers (20.6%) the average product could be gotten 194.7
kg/rai. |
3. Some kinds of food for the prawns of 57 farmers
(83.8%) were fed by processed food at the first month and
mixed food for the next months till the harvesting
time product of 167.3 kg/rai was gotton. The kind of food
for the other farms of 7 farmers (10.3%) was fed by
_processed food from thé beginﬁing through the harvesting
.time. |

4. The periqd of rearing depended on the water
supply and 1life expecﬁency of prawns. For the period of
11-12 ‘months of prawn could the product of 159.9 kg/rai

could be gotten and the period of 13-14 months the product
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could be gotten 187.9 kg/rai.

5. The problems of water quality and water supply
in the drought year was crucial in the area was outside
the irrigation project. The commulative waste product in
the pond coﬁld be solved by avoiding to grow in the drought
year and change the growing area to be within the irfigable
project.

6. Prawn's disease problems were effected from'
lacking of watér supply to drain and dissolved oxygen (DO).
Rearing the prawns inside the irrigable project can solve
this problems. |

Giant Freshwater Prawn Experimental Project(20)
was conducted by Agricultural Demonstration Center,
Kanchanaburi province from July to August 24, 1987 in the
pond of 4 rai area. 90,000-100,000 juvenile prawns 0.2-6.3
cm in size were grown on August 26, 1987 at the stocking
dens;ty of 25,000 prawns/rai.

Results in rechecking the amount, average weight,
average length and width of prawns were 77,000 prawns
{ 77% of the number from the beginning), 0.207 g/prawn,
3.2 cm in 1engtﬁ and 0.39cm in width respectively from -
the sampling on September 30,1987 (30 days age of prawns).
The water level was 0.99 m, at the - temperature of water
28 - 32 celsius and pH of 7.

Musik(6) referred by Narong Konémak stated

that the _major cause of prawns' mortality was disease

and water quality. Lack of dissolved oxygen (DO) in the
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early morning caused 90% mortality. The pH change in the
afternoon caused by photosyﬁthesis and algae effected
carbondioxide (CO,) concentration in water which could
change pH'to alkaline. |

The causes of dissolved oxygen lacking wére as
follows:

1. The accumulated food left in the pond.

2. The acid soil area, irregular water suﬁply area,
and industrialized area are also cause water quality
problem.

3. The continued cloudy days caused 1ack1ng of

.dissolved oxygen.

4. The bottom of the pond was full of decay
after 2-3 months which would directly effect to the outer
sk&n period of prawns.

Menasaveta(12) concluded that the 4 important
factors for successful management of Giant Freshwater,
Prawn farm were 1. enough water supply, 2. good guality
of food, 3.no its carnivore and 4. good society among farm
owners. Generally, there were a few successful farm owners.
The failures were usually caused by one or two factors
mentionéd above.. |

Water supply and water quality which is suitable
to Giant Freshwater Prawns would have dissolved oxygen
at the 1level of b5-8 ml/litre, pH of 7-8.5 and stable
temperature of 26-30 celsius. Moreover, it shouid be in

medium hardness and without algae.



17

Notably, the ponds without suitable drainage system
might cause water pollution and prawns motality. This
problem usually happened in the pond where the prawns
reached at 4-5 months age. Whenever éissolved oxygen
continuously declined to 0;5 mg/1 within 3-4 hours, 50% of
the prawns would steadily die.

There are many food problems and no specific kind
of food are suitable to rear the prawns. However, it was
proved that -‘Giant Freshwater Prawns' food should be
. consisted of..30% of protein and should not easily dissolved
in water. That was it should be mixed with guar gum or
peptin of banana. Hence, the food should smell 1like
fermented fish and should be ﬁsed up within a short time.
The food should.not be kept longer than 1 week 1in order
prevent them from humidity and fungi. Notably, the food
should be kept in vacuum plastic bagAand it would be much
better to be kept in the place where the temperature is
below O éelsius. Trash fishes are also introduced to be a
kind of food for the prawns.

For better farm management prawns ought to be
protected frbm. its carnivore such as frogs, crabs, birds
and  especially fishes.

Good society is also the important factor for the

management. This means that workers should have good

responsibility in their works in order to avoide the
robbery. For coping with this problem, their works might
be much more and they might manage some kinds of protection

such as fences, guards and more workers.

to
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2.5 Crop Phenology

A rice crop passes through successive pheno-
logical development stages: after sowing or planting,
it first forms roots, leaves and stems during the
pre-anthesis phase, subsequently it flowers, and then the
seeds set and fill and the crop matures in the post-
anthesis phase Heemst (21).These phenolo-gical stages of

a rice crop is schematically jllustrated in figure 4.
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Figure 4. Developmental phases of rice
The antogenesis of the rice plant however, is
generally considered to consist of three stages as follows:
Vegetative Phase : from‘ seed germination to panicle
initation
Reproductive Phase : from panicle initiation to flowering
Ripening - Phase : from flowering to full matufity

(harvesting)
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These main stages may be' further divided
into physiologically distinct stages or periods as shown

in figure 5.
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Figure 5. Development stages of a warm cultivar rice

The 1length of growth stages ofﬂa 120-day RD 23 variety is
given by Wimalathasan(22) as follows: vegetative phase
(58 days), reproductive phase - (28 days) and ripening
phase (34 days). This time range represenfs a warm and

dry weather condition for Thailand.
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The followingvterﬁinologies are used to define
stages and substages of rice phenology:

2.5.1 Vegetative Phase

It 1is the most variable phase and growth duration
is influenced by seedling growth. Recovery of rice after
transplanting 1is affected by the age of seedling, depth of
planting and field condition. This phase comprises the
seedling stage, maximum tillering stage and stem elongation
stage.

2.5.1.1 Seédling Stage iﬂcludeé the periods from
emergence until just before the appearance of the first
tiller. During this étage the seedlings develop seminal
roots and absorb most of the endosperms. By the 10th
day two or more leaves should be developing.

2.5.1.2 Tillering fol}ows the seedling stage, and
starts with the appéarance of thé first tiller from the
auxiliary buds in the lower-most nodes. After the
emergence of the ﬁrimary tillers, they begin to form
secondary tillérs, new-tertiary tillers begin to appear
as the plant become taller and larger.

2.5.1.3 Maximum Tillering is the time when
tertiary tillers continue to increase up to a certain
point, after'which, some tillers die and the number of
tillers declines and level off. In short varieties,
maximum tillering stage, stem elongation and panicle

initiation occur simultaneously.
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2.5.2'Reproductive Phase

It begins just before or Jjust aftér the maximum
tillering stage, depending on the variety and the
environment and éomprises panicle differentiation, panicle
development, booting, heading, and flowering stages. |

2.5.2.1 Panicle bifferentiation begins when the
primordium of the panicle starts to differentiate and
become visible. 1In short bduration varieties, maximum
tillering stage.starts to differentiate at about 40 days
after seeding, 11 days later, it becomes a white feathery
cone i.l mm to 1.5_ mm in length. The crop is said to have
reached this point when 30% of the population has
differentiated.

2.5.2.2 Panicle Development starts when the
spikélets become distinguishable panicle and extend upward
inside the flag leaf sheath.

2.5.2.3 Booting.is the later part of the panicle
development stage. About 16 days after .the panicle
development stage, the sheath‘of the flag leaf swells.

2.5.2.4 Heading follows the b&oting stage. It is
the emergence of, the panicle out of the flag leaf sheath.

- 2.5.2.5 Flowering begins with the protusion of

the dehiscing anthers in the terminal spikelets. At this
time the panicle is erect in shape. Flowering begins at the
top, middle and lower thirds, in the 1st, 2nd and 3rd days
after heading respectively. It is defined in'agronomic terms
as the when 50% of the panicles of the crop has emerged,

IRRI (23).
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2.5.3 Ripening Phase

This phase includes the milk grain, dough grain and
méture grain .stages.

2.5.3.1 Milk Grain Stage is reached when the
contents of the caryopis are first watery. Later they turn
to be milky in consistency and then they are squeezed out.

2.5.3.2 At Dough Grain Stage, the milky portion of
the grain turns first into a soft and later a hard dough.
| 2.5.3.3 Mature Grain Stage is the time when the
color in the panicles changes from green to yellow. This
is completed when 90 to 100% of the filled spikelets have

turned yellow ,De Datta (24) described.

2.6 Standard for Irrigation Water Quality of RID (25)

-Irrigation water consists of sedimental material
and some elements called ion. Théré are 2 kinds of ion
in irrigation water. | |

1. Cation {+ ion): found 1in natural water
resource are Calcium (Ca), Magnesium (Mg), Sodium (Na)
and some trace of Potassium(K), Aluminium (Al), Iron (Fe),
Manganese (Mn), Titanium (Ti), Chromium (Cr), Lead (Pb),
Zinc (Zn) etc.

2. Anion (- ion): found in natural water
resource are Chloride (Cl), Sulphate (804}, Bicarbonate
(HCO3), Carbonate (C03), and some trace of Hydroxide (OH),
Nitrate (NO3), Nitrite (NOy), Fluoride (F), Boron (B),

‘Bromide (Br), Iodide (I), Cyanide (CN), Phosphate (POy) etc.
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Water quality analysis of irrigation water is the
important_activity to detect saline or alkaline soil in
irrigation area. The results of the analysis will be
determined by soil water and plants relationship for
crop planning and increasing yield products.

The important characteristics of irrigation
water quality are:

1. Total concentration of soluble salt

2. Sodium Adsorption Ratio (SAR)

3. Residual Sodium Carbonate (RSC)

2.6.1 Total concentration of soluble salt can
be determined by vélue of EC*10 6 or TDS

2.6.1.1 Electrical Conductivity (EC*10 ®) is the
ability of'watér‘to conduct electricity which depends on
concentration and some kind of dissolved ion (soluble
organic matters génerally can be easier soluted than
inorganic matters which are disoluble to be ion). Hence,
Electrical Conductivity is the quantity of saline
dissolved ion in unit of micromhos/cm.

EC for irrigation water <can be classified as
followed; ‘

Class 1 0-250 micromhos/cm.This water is generally
good for any cropping plant.

Class-2. 251-750 micromhos/cm. There might be some
salinity problems, to soclve this problem drainage or

.

leaching the saline water is required.
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Class 3 751-2250 micromhos/cm. This water is
generally used for' the crop which bare of saline soil.
For solving the problem of accumulated saline 1in soil,
good drainage, seepége.and leaching is suggested.

Class 4 2251—5000 micromhos/cm. This water is
- generally used to irrigate special kinds of crops which
can endure the saline soils. Very good drainage is needed.

Class 5 5000 micromhos/cm. This water could not be
used to any kinds of plants.

2.6.1.2 Total dissolved Solids(TDS) is the kinds
and quantity of the dissolved elements in the water,

it is closely related to Electrical Conductivity.

TDS (ppm) = 0.64%*EC*10 ©

For the irrigation water TDS < 500 ppm.

2.6.1.3 Relationship between EC*10 ° and Salinity
TDS (ppm) = 0.64 * EC * 10% for the

irrigation water of '100 - 5000 micromhos/cm.

Table 1 Relationship between ECc*10%ana salinity

Irrigation . EC * 106 _ TDS {(approx.)
Class micromhos/cm. ppm.

C1 0 - 250 0 - 160

c2 251 - 750 161 - 480

C3 751 - 2250 ‘ 481 - 1440

c4 2251 - 5000 1441 - 3200

c5 | > 5000 | > 3200
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2.6.2 Sodium Adsorption Ratio (SAR)
SAR is the ratio of relation between Naf to ca*?
and Mg+2in the water which indicates Nat (alkali hazard)

in the water.

SAR = Nat

J(Ca’2 + Mg+2)/2

where Concentration of Na+, Ca+2, Mg

4

are 1in milliequivalent per litre (meq/lit); Diagram for

+2

the «classification of irrigation water _in the next

figure is from the following equations:

43.75 - 8.87 (log C)

.o
w2
fl

Upper curve

Middle curve : 8§ 31.31 - 6.66 (log C)

18.87 - 4.44 (log C).

Lower curve : S

Sodium Adsorption Ratio

when S =
C = Electrical Conductivity in micromhos/cm.
log = logarithm to base 10

Low Sodium (S1) is safety for any soil types.

Medium Sodium (S2) is not good for fine texture
soii, high CEC soil and low leaching. 82 is good for
coarse texture soil, organic soil and well leaching.

High Sodium (S3) iS'gbOd for- well-drained soil,
well 1leaching. Fillingi some organic matters or chemical
to decrease alkaline hazard (Na) makes it of good quality.

Very High Sodium (s4) isv not .good unless some

gypsum or chemical is added.
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Soluble Sodium Percentage (SSP)

2.6.2.1 SSp = Natx100

Ca'? + Mg“2 + Na' + K

where Concentration of Na+, Ca+2, Mg+2( K+ is unit

of meq/1l.

The high % Na't water is caused by accumulated
Nat in soil which is not good for crop. The irrigation

water is generally not more than 60% Nat.
2.6.3 Residual Sodium Carbonate (RSC) in unit of meq/1l.

vIn high bicarbonate 1ion water Ca+2 and Mg+2
will sediment turns to be carbonate and it causes
higher SAR. ,

RSC = (Co™y + HCOT3 ) - ( ca*? + Mg") mea/l.

RSC < 1.25 meq/l. is available.

1.25 < RSC ¢ 2.5 meq/l. is good .only in some crop.

RSC > 2.5 meqg/l. is not good for irrigation.

pH (Positive potential of the hydrogen ion)

pH = -log H+

concentration of H+ in mole/l.

pH = 7 solution.is medium.

pH < 7 solution is acid.

pH > 7 solution is alkaline.

pH for the irrigation water is between 6.5-8.5 but

with the flexibility between 5.0-9.0.



Chapter III
MATERIALS AND METHODOLOGY

There wWwere two main experiments in this study as
follows;

Experiment 1 To study the qualit§ of water
drained from the ponds as compared with irrigation water
standard of RID  in ‘the aspect of rice growing and some

other interesting constituents.

3.1 Time and Place of Study

The' experimenéal pond was conducted at the
irrigable area of 2R - 1L 1lateral canal of Samchuk
Irrigation Project, Suphanburi Province and carried out
during the dry season through the wef season, from 5th
March to 24th November 1990. The pond was used for
rearing' Giant Freshwater Prawn beside the plot site of

rice (figure 7).

3.2 Pond Preparation

Pond has the size of 1.5 rai, 2 m in depth. It was
left to sun dry for 2 months (January and February).
Retention depth of ‘water was 1.5 m. Juvenile prawns .15
days of age at the stocking density of 100,000 prawns/rai
were reared after clearing the pond from unexpected

fishes.
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3.3 Feeding

In the first and the second month, the prawns were
fed by pelleted food of Jaroen hokaphan and the next
months by‘ specific of mixed components food, namely
maize, soybean meal, exoskeleton of prawns, fish meal,
broken rice and premix etc. The prawns were fed .once
a day 1in the evening beside tﬁe edge of pond. Food
quantity left in the pond was observed for control water
quality.

3.4 Sampling Water

Sampling water was observed on the drained day
at 08.00-09;30 am. The drained day depended on the size
and age of prawns, water quality and water supply. The pond

was drained 11 times through this study as shown below.

Times Date Age of Prawns Age of rice

(#) (1990) (months) approx. (days)

1 - May 2 2 -

2 Jun- 7 3‘ -

3 Jun 25 4 -

4 Aug 3 ' 5 sowing

5 Aug 28 Transplanting
6 Sep 14 6 ‘ 42

7 Sep 26 DR 54

8 ~ Oct 10 . 7 68

9  oct 24 : 82
10 Nov 8 8 97

11 Nov 24 | 113

Dec 3 122
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3.5 Water Quality Analysis

Qater Quality Analysis followed to Standards Method
for The Examination Water and Wasté Water 15th Edition,1980
as shown.

Hydrogen ion activity (pH)

Electrical Conductivity Ec*10 6 at 25 c

Biochemical Oxygen Demand (BODb5) ppm.
Dissolved Oxygen (DO) ppm.
Ammonia Nitrogen (NH3 - N) ppm.
Organic Nitrogen (Org - N) ppm.
Nitrite (NO,) ppm.
Nitrate (NO4) ' ppm.
Phosbhate (PO,) 4 | | ppm.
Turbiditf | (NTU)
Cations : Calcium (cat?) (meq/1)
Magnesium (Mg+2) (meq/1)
Sodium (Na*) (meq/1)
Potassium (K¥) (meq/1)
Anions :  Carbonate (CO™ 3) (meq/1)
Bicarbonate (HCO j3) (meq/1)
Chloride (C17) (meq/1)
Sulphate (30'24) _ (meq/1)

Laboratory was set at Chemical Branch, Research

& Laboratory Division, RID.
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Experiment 2 To study the utilization possibility
of the drained water on the yield components and grain

yield of rice.

3.6. Time and Place of Study

The experimental plots were conducted in the area
beside the pond and carried out in wet season during August
to December,199p. The area was formerly used for growing
rice. The soil was clayey, with pH of 6-7 , electrical
conductivity of 0.25-0.7 mmho/cm. Saturated Percentage of

51.4-64.5% and Organic Matter 0.4-1.5 %

3.7 Land Preparation

The total area of 306.25  sg.m. was cleared,

ploughed and harrowed (figure 8).

3.8 Experimental Procedure

3.8.1 Layout of the EkXperimental Design

Four treatments were. applied in a Four-replicates,
Randomized Complete Block Design, with systematic
plot arrangement. Total number of plots was 16 with each
comprising an area of 3*3 m with a harvesting area of 1
sq.m at the central part of each plot with thé remaining
part used for -plant sampling. (figure 9)

3.8.2 Spacing and Plant Population

Plant spacing was 20cm * 20cm , giving a density
of about 40,06b hills/rai(4vp1anté/hill) or 36 hills/1 sg.m

(figure 10).
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3.8.3 Experimental Treatments
The experimental treatments replicated four times

were as follows:

Treatment A - rice without drained water from farm
pond (with irrigation water)
Treatment B - rice with drained water from farm
pond (the 5th to 8th month of farm
pond})
Treatme;t C - rice with irrigation water in first
| month of the age of rice and then
the remaining three months with
drained water of 6th to 8th month of
farm pond
Treatment D - ricé with irriéation water in the
| first two months of the age of rice
and the left two months with drained
water of 7th fo 8th month of farm pond
3.8.4 Rice Variety Selection
RD23, a non photo-sensitive, short duration and
improved rice variety which is popular among the farmers
in Thailand was‘ used in this experiment. It haé maturity
period of abdut 120 days from seeding:; and can flower
or ripen throughout the vyear provided that irrigation
water is available. The use of this variety enables rice

cultivation more flexible and suitable to progressive

cropping, which was a scheme employed in this experiment.
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3.8.5 Irrigation

A surface irrigation'method was used. Drained water
was pumped directly from the pond to the plot treatment
delivered by plastic pipe and maintained at the depth of
10 cm in each plot. The first irrigation was on 3rd August.

The next irrigation depended on the next drained
water from the pond. The remaining water was drained from
the plot which would be replaced by thé newly drained water
from the pond at the depth of 10 cm. Contemporaly the plots
whiéh were treated by irrigation water needed to drain the
remaining water from the plot which wouid be also replaced
by irrigation water at the depth of 10 cm.

3.8.6 Insect Control

In order to control insect pests, Furadan 3% g
was applied 7 days after sowing and 15 days after transplant-
ing at rate of 5 kg/rai together with 16-20-0 fertilizer
at the rate of 20 kg/rai at 1 day before transplanting and
35 days before flowering.

3.8.7 Harvesting

Harvesting was done manually on 3rd December at 122
days 1in the harvesting area of each plot to determine

vield and vyield components.

3.9 Observations

3.9.1 Growth
Growth performances i.e. plant height, tiller number
of plant were observed and recorded at the time of 45 days

after transplanting on 14th October 1990. Plant height
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was measured from the portion at the ground surface to the
tip of the highest leaf while tiller number was recorded
as the total number at sampling time less the initial three

tillers planted per hill.
3.9.2 The gnalysis of yvield component and grain vield

At 97 days after transplanting, crops were observed
to have fully matured and ready for harvesting as the
grains were observed to have fully ripened. Harvesting
started and terminated on 3rd December 1999. After
treshing the grains were cleaned and dried under the
"sunlight for six'hours. After dryving, the wellgrained were
weighed and moisture content was determine. Grain weights
were adjusted to 14 percent moisture using the formula:

Adjusted grain weight = A * W

where A is the adjustment coefficient which is equal to

100 - M

86
where M is the moisture content of the grains and
W is the weight of the harvested grains, Gomez {(26) .
The yield components and grain vield of rice were observed

and recorded as follow:

1. The height of rice plant (cm.) at the maximum
tillering stage and in the same hills at 1 day before

harvesting.
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2. The tiller number of the plant at the maximum
tillering stage and in the same hili at 1 day before
harvesting.

3. The number of panicles per hill at harvesting

stage.
4. The percentage of incompleted grain per panicle

at harvesting stage.
5. The weight of 1000 completed grain (g) at har-

vesting stage.

6. The number of completed grain per panicle at
harvesting stage.

7. The weight of completed grain yield (g) at har-
vesting stage.

8. The grain straw ratio. The ratio between complete
grain and straw by weight at dry moisture at harvesting

period

NOTICE: Ten hilis.randomly selected from the sampling area
were used for the yield components studies (No. 1-6).
Thirtysix hills (1 sqg.m. area) randomly selected
from the sampling area were used for the grain yvield study
(No.7).
Five hills randomly selected from the sampling

area were used for Grain Straw Ratio studies.

3.10 Statistical Analysis

Analysis of variance was wused to claim sig-

nificant different of treatment and LSD was used for



determination the difference between means of treatments.

Statistical- significance was tested at 0.05 and 0.01

probability level.
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Chapter 1IV
RESULT AND DISCUSSION

4.1 The yield components and grain yields of rice

The effect of applying the drained water from
Giant Freshwater Prawn’ pond, was conducted in this study
in the paddy fields of clayey soil and RD 23 was used,
the results are as follow§:

The summary of the yield components and grain yield

of rice at the harvesting period are concluded in table 2.

Table 2 The summary results of rice production

- -, = > M R R R e e s v e e e T e e = W S R G e e UR ME R e A M S - S I D SR R A G G D @ M T A Wm

Yield
components 1’ 2 3 4 5 6 7 8
treatments 7/
A 118.54 8.075 7.915 15.56 27.14 125.75 0.485 0.57
B 113.30 6.775 6.370 17.38 27.00 155.44 0.438 0.52
C 115.45 6.775 6.650 21.18 26.19 133.28 0.370 0.43
D 110.75 6.200 6.150 14.98 26.52 153.68 0.395 0.54
Note: = The height of.ride plant (cm.)

1

2 = The tiller number of the plant(plants/hill)
3 = The number of panicles per hill

4 = The percentage of incompleted grain per

‘ panicle

= The weight of 1000 completed grain (g)

= The number of completed grain per panicle

= The weight of completed grain yield(kg/sq.m)

o =N 4w
[

=  The grain store ratio
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4.1.1 The height of rice plant

At tillering stage

The average value ofleach treatment, the height of
rice plant in tB is 113.91 cm. which is the highest; tA;
tC, tD are 109.31, 105.78 and 102.81 consequently (table 3a).

The ANOVA showed the significant difference in the
height of rice plant at statistic value f.05 at c.v=4.36%
and LSD.05=7.530, LSD.01=10.818 (table 3a). It showed from
the treatment th;t the effect of the drained water on the
height of rice exists in ﬂhis stage. The tB is different
from tC and tD at the probability level of 95% and 99% con-
seqhently but it’s not different from tA.

Table 3a The height of rice plant at tillering stage (cm.)

Replication 1 2 3 4 X
Treatment

VA(check) 111.08 105.93 115.38 104.85 109.310""

B . 1086.54 114.33 '114.50 120.25 113.910°

C 99.44.  109.40 = 107.39 106.90 105.780°

D 92.39 103.03 110.16 . - 105.64 102.805"
Source of Degree of Sun Mean S.D. F-value
Variation Freedon Square Square Cal Table
Replication 3 194.679 64.893 8.06
Treatments 3 273.923 91.308% 9.56 4,120 .05 = 3.86
Error 9 199.453 22.161 .01 = 6.99
Total 15 668.055

C.V = 4.36% LSD .05 = T7.530
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At 1 day before harvesting

The average value éf each treatment, the height of
rice plant in tA is 118.54 cm. which is the highest; tB,
tC, tD are 113.30, 115.45 and 110.75 consequently(table 3b).

The ANOVA showed the insignificant differencg
in the height of rice plant in each treatment. It showed
that there is no effect of the drained water on the height

of rice.

Table 3b The height of rice plant (cm.)

Replication 1 2 3 4 X
Treatment

A(check) 110.80 114.72 122.49 126.13 118.54

B 101.95 106.00 119.92 125.34 113.30

C 107.71 113.48 117.43 123.16 115.45

D 101.55 111.086 118.27 112.13 110.75
Source of Degree of Sum Mean S.D. F-value
Variation Freedom Square Square Cal Table
Replication 3 672.283 224.094 14.97
Treatﬁents 3 130.607 43.536 6.60 3.358 .05 = 3.86
Error 9 116.670 12.963 ' .01 = 6.99
Total 15 919.586
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4.1.2 The tiller number of thg plant (plant/hill)

At the tillering stage

The average value of the tiller number of ricerplant
in tA is 9.150 which is the highest; tB,tC and tD are 7.925,
7.775 and 7.075 respectively (table 4a).

The ANOVA showéd the insignificant difference in
each treatmeni. E-value from calculation is 2.116. It showed
that there is no effect of the drained water on the tiller

number of the plant.

Table 4a The tiller number of the plant <(plant/hill)

(tillering stage)

Replication 1 2 3 4 X

Treatment‘
-~ A(check) 8.4 8.6 9.1 10.5 9.150

B 5.4 8.3 7.3 10.7 7.925

c 6.3 6.9 8.9 9.0 7.775

D 6.1 7.8 8.2 6.2 7.075
Source of Degree of Sunm Mean S.D. ' 'F-value
Variat.ion Freedom Square Square . Cal Table
Replication 3 13.847 4.818 2.15
Treatments 3 8.932 2.977 1.73 2.116 .05 = 3.86
Error 9 12.666 1.407 | .01 = 6.99
Total 15 35.445
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At 1 day before harvesting

The average value of each treatment, the tiller
number of rice plant in plant/hill in tA is 8.075 which
is the highest number; tB=tC and'tD are 6.775 and 6.200
orderly (table 4b).

The ANOVA showed the insignificant difference
in each treatmeht. F-value from ,calcuiation is 2.173.
It showed that there is no effect of the drained

water on the tiller number qf the plant.

Table 4b The tiller number of the plant (plant/hill)

(1 day before harvesting)

ReplicationA 1 . 2 3 4 X
Treatment
A(check) 8.1 7.4 8.1 8.7 8.075
B 4.8 6.8 6.7 8.8 86.775
C 5.0 . 6.9 8.1 7.1 6.775
D 5.3 6.5 7.9 5.1 6.200
Source of Degree of Sunm Mean  S.D. F-value
Variation Freedon Squafe Square Cal " Table
Replication 3 8.452 2.817 1.68
Treatments 3 7.557 2.519 1.59 2.173 .05 = 3.86
Error 9 10.430 1.159 .01 = 6.99
Total .15 26.439
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4.1.3 The number of panicleé per hill

The hightest average value .of the number of
panicles per hill is still tA of 7.915. The value of tB, tC,
tD are 6.370, 6.850 and 6.150 respectively (table 5).

The ANOVA still showed Jdnsignificant difference
of each treatment. The F-value from calculation
is 2.321. The result also showed that each treatment has

no effect on the number of panicles per hill.

Table 5 The number of panicles per hill

Replication 1. 2 3 4 X
Treatment _

A(check) 7.38 7.88 . 8.00 8.40 7.915

B 4,38 6.00 6.50 8.60 6.370

C 4.90 6.80 8.10 6.80 6.650

D 5.30 - 6.50 7.80 5.00 6.150
Source of Degree of Sunm .Mean S.D. F-value
Variation Freedon Square Square ) Cal Table
Replication 3 10.052 3.351 1.83
Treatments 3, 7.480 2.493 1.58 2.321 .05 = 3.86
Error 9 9.684 1.074 : .01 = 6.99
Total 15 27.196
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4.1.4 The percentage of incompleted grain per

panicle

The percentage of incompleted grain per panicle
attained the highest mean of 21.18 % in tC followed by
tB 17.38 %,then tA of 15.56 % ,and the lowest percentage of
incompleted grain per panicle was attained by tD of 14.98 %
(table 6).

The ANOVA showed the insignificant difference of
each treatment. The F-value from calculation is 1.073. The
result showed that there 1is no effect from the drained

water on the percentage of incompleted grain per panicle.

Table 6 The percentage of incompleted grain per panicle

Replication 1 2 3 4 X
Treatment

A(check) 12.94 11.90 - 21.49 15.92 15.56

B 12.77 17.94 21.83 " 18.96 17.38

C 15.17 14,38 22.11 33.04 21.18

D 18.42 16.31 12.10 13.10 14.98
Source of Degree of Sunm Mean S.D. F-value
Variation Freedom ° Square Square Cal Table
Replication 3 84.739 28.246 5.31
Treatments 3 93.633 31.211 5.59 1.073 .05 = 3.88
Error 9 261.676 29.075 : | .01 = 6.99
Total 15 440.048
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4.1.5 The weight of 1000 completed grain

. The weight of completed grain attained the highest
mean of 27.14 g in tA followed by tB of 27.00 g ,then tD
of 26.52 g,and the lowest was attained in tC 26.19 g(table 7).

The ANOVA showed insignificance difference of
each treatment. The F-value from calculation 1is 3.429.
The result showed that there is no effect from drained

water on the weight of 1000 completed grain.

Table 7 The weight of 1000 completed grain (g)

Replication 1 2 3 4 X
Treatment ,

A(check) 26.76 27.11 27.39 27.29 27.14

B 27.53 26.85 26.95 26.66 27.00

C 25.45 26.16 26.57 26.56 26.19

D 26.59 | 26.17 26.06 27.27 26.52
Source of Degree of Sum = Mean  S.D. F-value
variation Freedon Square Square Cal Table
Replication 3 0.366 0.122 0.35
Treatments 3 2.305 0.768 0.88 3.429 .05 = 3.86
Error g 2.017 0.224 .01 = 6.99
Total 15 4.688
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4.1.6 The number of completed grain per panicle

The number of completed grain attained the highest
mean of 155.44 grain/panicle in tB followed by tD of 153.68
grain/panicle, thén tC of 133.28 grain/panicle 'and the
lowest was attained in tA of 125.75 grain/panicle(table 8).

The ANOVA showed insignificant difference of
each treatment. The F-value from calculation is 0.850.
The result showed that there is no effect fromw the drained

water on the number of completed grain per panicle.

Table 8 The number of completed grain per panicle

Replication 1. 2 : 3 4 X
Treatment ' _
A(check) 137.43 148.09 111.88 105.60 125.75
B g40.18 147.17 140.46 93.95 155.44
C 194,08 129.56 96.54 112.94 133.28
D 162.08  138.15 134.10 180.40 153.68
Source of Degree of Sum Mean S.D. F-value
Variation Freeddm Square Square Cal Table
Replication 3 10093.704 3364.568 58.0
Treatments 3 2628.838 876.279 29.6 0.85 .05 = 3.86
Efror 9 9277.972 1030.886 .01 = 6.99
Total . 15 22000.514
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4.1.7 The weight of completed grain yield

The weight of completed grain yield attained
the highest mean of 0.485 kg/sq.m (776.0 kg/rai) in ta
followed by tB of 0.438 kg/sq.m (700.8 kg/rai), then tD of
0.395 kg/sq.m (832.0kg/rai), and the lowest was attained
0.370 kg/sq.m (592 kg/rai) in tC (table 9).

The ANOVA showed insignificant difference of each
treatment.. The F-value from calculation is 0.769. The result
showed that there is no effect from the drained water on

the weight of completed grain yield.

' Tablg 9 The weight of completed grain yield (kg/sq.m)

Replication. 1 7 3 4 X
Treatment ’

_A(check) 0.35 0.38 0.46 0.75 0.485

B 0.44 0.38 0.37 0.58 0.438

c 0.31 0.35 0.39 0.43 0.370

D 0.34 .0.47 0.49 0.28 0.518
Source of Degree of Sun Mean S.D. F-value
Varience Freedonm Square Square Cal Table
Replication 3 0.046 0.015 0.12
Treatments 3 0.030 0.010 Q.IO 0.768 .05 = 3.86
Error 9 0.116 0.013 : .01 = 6.99

Total 15 - 0.192



50

4.1.8 The.g;ain straw ratio

The grain straw ratio attained the highest mean of
0.806 in tA followed by tB of 0,799,then tD of 0.780,and the
lowest, was attained 0.748 in tC (table 10).

The ANOVA showed the insignificant difference of
each treatment. The .F—value from calculation is 0.188.
The result showed that there are no effect from the

drained water on the grain straw ratio.

Table 10 Grain Straw Ratio

Replication 1 2 3 4 X
Treatment

A{check) 1.048 _ 0.800 0.643 0.734 0.806

B 0.917 0.958 0.652 0.670 0.798

o 0.804 0.670 0.944 0.573 0.748

D 0.953 0.844 0.643 0.680 0.780
Source of Degree of  Sum Mean S.D. F -value
Varience Freedon Square Square Cal Table
Replication 3 0.164 0.055 0.23
Treatments 3 0.008 0.003 0.05 0.188 .05=3.86
Error 9 0.145 0.016 .01=6.99
Total 15 0.317 |
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4.2 Water quality analysis

The table 11 below showed the drained date, period
from the last drained day and cummulative days that
sampling water were analyzed.

The treatments of drained .water from Giant
Freshwater Prawns were different at the age of the prawns
and conducted on rice field. The tB was treated on Aug3
to Nov24, tC was on Sepl4 to Nov24, and tD was on Oct10

to Nov 24 as the table shown. The tA was irrigation water.

Table 11 Drained date, age of prawns and the treatments

Year Age of-: Drained Period Cummulative
1990 Prawns # Date (days) (days)
(months) (1990) tA[tB|LC|LD
Mar5 start 0 start 0] 8]
- 2 1 May 2 59 59
3 2 Jun 7 38 97
4 3 Jun 25 18 115
5 4 Aug 3 |I |7 |1 |I 39 154
B Aug 28 I (/7 |I I 25 179
6 6 Sep 14 I {7 |/ |1 17 196
7 Sep 26 [I |/ |/ |I 12 208
7 8 oct 10 [T |7 |/ |7 14 222
9 Oct 24 [I {7 |/ |/ 14 236
8 10 Nov 8 I {7 417 |/ 17 251
11 Nov 24 |1 |/ {7 |/ 16 267
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Table 12 Rice growing stage as compared with drained date

DATE Drain Rainfall
1990 #time  (mm)

Aug,3 #4 - Sowing---——----————m-mm——m——— - \
5 4.1 ?
6 6.5 |
7 65.1 |
10 115 & Seedling St
. eedling Stage
13 - 2.1
24 1
% 15 21 T lanti
- 0 L ransplanting
29 7.2 1 )
30 2.3 2
Sep,1 ) 4 _
2 13 5 } Transplanting
3 4 6 Stage
4 1.7 1
5 5.5 8
6 0.3 9 N .
7 = 10 —~< ————————— Initial Tillering
-8 7 11 .
9 - 12 Negetative
10 1 13 Stage -
11 10.5 14 A . . _
13 - 16 > Effective Tillering
14 {6 = 17 Stage
15 10.5 18
16 59.7 19
17 1.5 20 .
19 e End_of Effective
21 - 7.2 24 Tillering
22 1.5 25
23 #7 X 26
24 4 217
25 3.1 28
26 7.5 29
27 12.5 30
28 1.5 31
30 1.1 .33 . ’ .
Oct,3 28 36  |-m-m—— Maximum Tillering
4 147 37 , :
5 55.5 38 .
7 - 40 ~—4-—-—---- Panicle-----—--=——- -
8 153 41 Differentiation(30%)
9 27.7 42
10 #8 - 43
16 17 49
18 25 51 ]
19 21 52 Reproductive
20 21 53 Stage
24 #9 - 57
25 11 58
27 18 60
Nov,1 - 65 .
3 - 67 ———————————— Flowering (50%)-—-——‘
8 #10 - 712 ) ]
20 - .84 }Rlpenlng
24 #11 - 88 Stage
30 - 94 .
Dec,3 - 97 —-—————————— Full Maturity --—— —
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Table 14 Rainfall data from station 60260 (RID)

Date

W @& 3 O O W N =

W W DD DD N DN DN NN N K R e e e el e
H O W 0 N O O b W NN O W W T O O & WD = O

Mar

Apr

May

24.5
13.5

5.5
24.2

Jun

12.1

25.0
3.0

Jul

Aug

4.1,

6.5
65.1
1’1

14.2

Sep

13.0

10.5
59.7
1.5

Oct

28.0
147.0
55.5

153.0
27.7

17.0

25.0
21.0
21.0
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The results showed +that the water qguality
from the drained water from Giant Freshwater Prawns’
pond was not different from the irrigation water standard.
It may be concluded that the drained water from the pond
at the 5th to 8th months-period of prawns age does
not have the effect on rice cultivation.

The treatments of drained water on the surface
soil in the.experimental ar8a can explain the aspects
of short-term chemical changes in the surface horizons
of seasonally flooded soils that are important for rice
growing, based mainly on Ponnamperuma’s (27).

When a soil is water-saturated or submerged,
the diffusion of gases into the soil mass is drastically
cut and aerobic organisms rapidly deplete tﬁe oxygen
in the surface soil. To oxidize organic matter, these
organisms use either reducible inorganic components such
as nitrate, sulfate (anaerobic respiration) or certain
reducible organic compounds(fermentation).As a result,
the so0il 1is reduced except the +thin surface 1layer
(0.5-10mm) where oxygen can still penetrate, Moormann & Van
Breemen(22).It could be de;cribed of water quality in each

item as following.
4.2.1 Hydrogen ion activity (pH)

The value of pH was >7 and varied between 8.2
(min.)to 8.0(max.)>. The standard of irrigation water is
between 6.5-8.5 with the flexibility between 5.0-9.0
(figure 11 -
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Figure 11 pH range as compared with standard

The pH value depend on hydrogen ion (H") and
hydroxil ion (OH ) as equation shown:

CO, + H.O === H_CO,

H,CO, ===== H  + HCO
HCO , me—==== H' + CO °,

+

and HCO H,0 === H,CO_, + OH

3

CO™*, + H,0 === HCO _ + OH

> >

The HCO , and Coa.—2 were scarcily found in these
sampling so the pH value was inclined to alkaline.
The other reason is water sampling was done in the
morning between 0800 - 0930 am. The carbondioxide
concentraton in the period from the evening to the morning

is generally more_than in the day time.
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Electrical Conductivity
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Figure 12 Ec¥10° as compared with standard
4.2.2 Electrical Conductivity (EC¥10%)

The Electrical Conductivity shows the ability of
water to conduct electricity of whiéh it depends on
concentration of soluble organic matters.The results value
was between 153(min.) to 200 micromhos/cm(max) . whiéh
was ﬁithin the standard of irrigation water at class 1,
0-250 micromhos/cm and available for any cropping plant.
The range of Ecx10° as compared with standard of

irrigation water was shown in figure 12.
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Figure 13 BOD as compared with standard
4.2.3 Biochemical Oxygen Demand

The BOD5 value were between within 10.0 and
31.0 ppm. Almost the BOD5 value were in\standard except
the maximum of 31.0 ppm. on 8th November (figure 13$.
The industrial effluent standard of BOD5 is during 20-60
mg/1l. The domestic effluent drafted shandard(NEB),is during
20-90 mg/1. The surface water resources. classification and

standard is during 1.5-4.0 mg/l.
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Dissolved Oxygen
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Figure 14 DO as compared with standard
4.2.4 Dissolved Oxygen (DO)

The DO value were between '6.40 and 10.32 ppm.
The maximum value was on Oct 10th sampling water at
that time the depression IRA and ROLA occurred in
Thailand and brought the heavy rain to the experimental area.
The minimum value was on'Nov 8th, at the same day of the
highest BOD5 value.This might be concluded that the water
quality in this period is lower than the initial one. In |
general, photosynthesising products oxygen by phytoplankton
and algae (figure 14). '
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NH3—Nitrogen, Org—Nitrogen
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Figure 15 Concentration of NH_-N and Org-N

4.2.5 Ammonia Nitrogen (NH_-N) and

Organic Nitrogen (Org-N)

The ammoniacal nitrogen was scarcily found. The
values were only between 0 and 0.17 ppm. Ammoniacal nitrogen
may be lost after it is nitrified by O, in the thin,
oxidized surface layer, described by'Moormann'& Breemen(28).
Ammonia is one of the typical end products of decompositioh
of organic matter in flooded soils. The organic nitrogen

value were between 0 - 0.86ppm (figure 15).



61

Nitrite
Nitrate . 2.57

2.6

1.8

1.6

ppm.
-+
I

23
1.2 1 i

0] 0.04 ,. A 0.01 trace A O.b1 P4
0 T ~p- B \
May?2 Jun? Jun2s Aug3 Aug28 Sep14 Sep26 OctiD Oct24 Nov8 Nov24

#Drained Date
o NO2 + NO3

Figure 16 Concentration of nitrite and nitrate
4,.2.6 Nitrite and Nitrate

The nitrite values were between 0 - 0.04 ppm while
the nitrate were between 0 and 2.57 ppm(figure 16). Soil
oxygen may be depleted within a day of flooding. Nitrite
disappears next by reduction to gaseous nitrogen oxides and
dinitrogen, Moormann & Breemen(28). The nitrate formed
moves down into the reduced soil by diffusion and mass
flow, and 1is denitrifiéd. Decomposition of organic and
inorganic matters by saprophytic and autotropic bacteria
are caused of nitrite and nitrate in the water respectively.

nitrite—-~Fformin

2NH, + 30 2NO™_ + 2H  + 2H_0

2 \ ond . 2

bacter fia
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nitrate—formins

2NO~_ + O_ + 2H — = 2NO_ + 2H"

bacter ia

4,2.7 Phosphate

The phosphate value was also scarcily found.
The maximum was 0.44 on May 2 after the first drained the
phosphate value varied from 0 to 0.04 ppnm (figure 17).

In ordinary water, phosphorus in oligotrophic water

is between 0.602 and 0.01 ppm and eutrophic water is

0.02~-0.03 ppm. Phosphate

0.45 044
0.4 -
0.35
0.3
0.25

0.2

0.1

0.05 0.04 : ‘ 0.p3

' N
0 0 0 001 trace 9.//080%

0 & t & T T T P B T
May?2 Jun?7 Jun25 Aug3  Aug28 Sepid4 Sep26 Octl0 . Oct24 Nov8 NovZ4

#Drained Date

Figure 17 Concentration of phosphate
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Figure 18 Turbidity of drained water
4.2.8 Turbidity

Because of heavy rainfall and high feeding; the

turbidity of sampling water varied from 30 to 120 NTU

(table 14). The maximum was on Jun 25th caused by high

feeding, following by 110 NTU on Oct 10th when ﬁhe

depression and heavy‘ rainfall occurred (figure 18).
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Cations (Ca,Mg,Ng,K)
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Figure 19 Concentration of cations

+2 +2 + +

4.2.9 Cations (Ca , Mg , Na , K

Biological fixation of calcium bicarbonate
from irrigation with bicarbonate—rich water high in
Na® (90 ppm) and.Mg2+(20 ppm) has resulted in pH increase
from 5.5-86.0 to 6.5-7, Moormann & Breemen(28). The ca”
concentration was between 0.56 and 0.97 meq/1, Mg+2 0.28 -
0.49 meq/1, Na* 0.3 - 0.8 meq/l, and kX' 0.05 - 0.09
meq/1l (figure 19).
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Figure 20 Concentration of anions

4.2.10 Anions (CO™_, HCO _, C17%, s0™" )

a

The cations are normally balanced by bicarbonate

Nov24

ions(HCO—s) that are produced simultaneously. The carbon-

dioxide are dissolved in the water in farm pond as the

equation shown;
CO2 + Hzo p ] HzCO:3

+ -
 HCO, ==—=——====H" + HCO ,

-_— -+ -_—
HCO , m=—=—=== H' + O™

The concentration of CO | are between 0 and 0.73

meq/1l, HCO , of 0.59-1.40 meq/1l, C1~ of 0.11-0.25 meq/l

z

and SO ~, of 0.04-0.41 (figure 20).
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Figure 21 TDS as compared with stardard

4.2.11 Tota

1 Disolved Solid (TDS)

The TDS is the kind and quantity of +the

dissolved elements
The figure ghowed
The maximum value is
ppm. For standard of
500 ppm (figure 21).

in the water at 0.64%EC¥10° (ppm.).
the same inclinity of TDS and EC*lOB.
128.00 ppm. and the minimum is 97.92

irrigation water, TDS 1is lower than
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Sodium Adsorption Ratio
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Figure 22 SAR as compared with standard

4.2.12 Sodium Adsorbtion Ratio (SAR)

SAR is the ratio of _Na+ to ca’ “and Mg+2. The SAR

value were between 0.37 - 1.07. As compared with the curve

in figure 18; the sampling water was low sodium class

(S1) and

available for any soil type (figure 22).
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Figure 23 SSP as compared with standard
4.2.13 Soluble Sodium Percentage (SSP)

The soluble sodium percentage was between 17.65
to 40.61 %, meeting the standard irrigation water (<66%)
(figure 23). W?th higher SSP, the Na® concentration could
be easily found and effect the salinity.
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Figure 24 RSC as compared with standard
4.2.14 Residual Sodium Carbonate (RSC)
The reéidual sodium carbonate was between 0 and

0.51 which is lower than 1.25 meq/1 within standard of

irrigation water (figure 24).
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4.3 Plant Nutrients Loading

According to the result of rice production, yield
components and grain yield of rice, it might be concluded
that input of plant nutrients loading from the drained
water and natural irrigation water such as N, P, K, Ca and
Mg have slightly some effected to the rice production.

For this reason, the examine of plant nutrients
1oading from the drain water of Giant Freshwater Prawn’
pond were conducted as following.

The 16 plots of rice plants were irrigated by 4
treatments, 8 times from the starting on 3rd August till
24th November (table11) at 10 cm. level in each plot.

The plant nutrients from the natural irrigation
water were examined by the average values of observed
irrigation water (table 13). The plant nutrients from
farm pondss were examined follow the values in table 13

and summarized in table 15.

When ammonia dissolves in water, some of the
ammonia reacts with the water to form ammonium ions.

A chemical equilibrium is established which contains
un-ionized amﬁonia,(NHa), ionized ammonia (NH4+), and
hydroxide ions (OH ). The equilibrium for thése chemical
species can be expressed in simplified form by the follow-
ing equation:

NH_ + H_O == NH_.H,0 == NH," + OH"

The toxicity of aqueous solutions of ammonia is

attributed to the NH, species but the NH4+ fraction had



little or no toxicity Wuhrmann, et al (29). The NH4+ 71
loading of 0.41 g from the drain water in tB is is
approximate 50% of the natural irrigation water in tA

(1.04 g) and not so different fromvtC and tD (figure2b).

Table 15 ©Plant Nutrients Loading

plant tA tB t.C tD
nutrients

NH,” (g)| 1.04 | 0.41 | 0.35 | 0.59
NO.~ «(g)| 4.00 4.71 | 5.50 | 6.14

3

K (g)|25.41 [21.50 |22.68 23.07

ca*® (g)[297.39|236.07|249.49]267.33
Mg*® «(g)| 57.83| 62.21| 58.56| 60.51

The nitrate ion is formed by the complete oxidation
of ammonium ions by so0il or water microorganisms. Growing
plants assimilate nitrate or ammonium ions and convert them
to protien. The nitrate loadihg from tD is highest of 6.14
g, following by tC, tB and tA of 5.50, 4.71 and 4.00
respectively. the results are not so different among the
treatments and might betsome slight effect to the rice pro-

duction.
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Figure 25 N, P loading from the treatments

Phosphorus as phosphate is one of the major nutrients

required for plant nutrition and is essential for life. It
is also the key element required by freshwater plants.
Therefore, an increase in phosphorus allows use of other
already present nutrients for plant growth. The phosphate
loading from the tA is more higher than those of drained

water but not so different amdng them. The phosphate of tA
is 0.29 g, tB of 0.08 g , tC of 0.12 and tD of 0.18 g.
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Figure 26 K, Ca, Mg loading from the treatments

Potassium, Calcium and Magnesium in gram from

the treatments is calculated from the concentration of

. those ions and its atomic weight, K=39.098, Ca=40.08 and

Mg=24.3. The K loading of tA(25.41, tB(21.50) ,tC 22.68

and tD 23.07 gram are not so different. The tA of irriga-

tion water is hightest.

tD of
It is
300 g

among

60.51

Calcium loading is also highest in tA of 297.39 g,
267.33, tC of 244.49 and tB of 236.07 respectively.
the high value of input loading in gram of almost
(figure 26). |

Magnesium loading is also not so much different
the treatments. The tB is highest of 62.21 g, tD of
g, tC of 58.56 g and tA of 57.83 g.



It might be concluded that the nutrients 1oading74
among the treatments are not so different. It slightly
effected to the plant growth. Hence, it is possible to
utilized the drained water from Giant Freshwater Prawn’

pond to the paddy field in rice production.



Chapter Vv
CONCLUSION

5.1 Conclusion

Natural variation in organic matter content,
which is of quantitative and qualitative differences in the
humus of aduatic ricé lands depends on several factors.
Such differences are mainly related to climatic, hydrological
conditions, ‘soil—forming processes, and soil mineralogy,
Moormann & Breemen (28).

The experiment was conducted in the rainfed condi-
tion of in wet season in the irrigable area where the
water could be available in‘time. The results of the
experiment are as follows:

1) The height of rice plant at the tillering stage
(table 3a) is significant difference at statistic value of
f.05 at c¢.v=4.36 % and LSD.05=7.530, LSD.01=10.818. The
effect of the tB-(rice with drain water from farm pond) on
the height of rice plant exist in this stage. The tB is
different from tC and tD at the probability level of 95%
and 99% respectivély. The tA is not different from tC and tD.
The tC is not different from tD.

Because of the drained water from farm pond
was applied.to the rice growing area early in the vegetative
stage of rice (seedling stage such as sowing, transplagting)
the height of rice plant in tB is different from the others.

Not only the concentration of dissolved oxygen from
farm pond’ drained water was higher than that from irriga-
tion water bﬁt also the hydrogén ion activity. Oxygen is

generally diffused by gir cavities at leaf sheath. But
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at. the germination to tillering stage the seminal root were
used and might be some slight effect on rice growing in this
stage. The hydrogen ion activity in drained water from farm
pond was between 8-9 which had some effect on bio-chemical
change to the soil and height of rice. }

The height of rice plant at 1 day before harvesting
(table 3b) was insignificantly different at statistic value
LSD.O.S at, C.V=3.14%.

2) The tiller number of the plant at the tiilering
stage (table 4a) was insignificant difference at statistic
value f.05 at c.v=14.86%.

The tiller number of the plant at 1 day before
harvesting (table 4b) was also insignificant difference at -
statistic value f.05 at c.v=15.48%.

3 The number of panicles per hill (table 3) is
of insignificant difference among treatment at stétistic
value f.05 at c.v=15.31%.

4) The percentage of incompleted grain per panicle
(table 8) was also insignificantly different among the
treatment at statistic value'f.OS at c.v=T7.8%.

5) The weight of 1000 completed grain (table 7)
was insignificantly different among the treatments at stat-
istic value f.05 at c.v=0.44%. '

8) The number of completed grain per panicle
(table 8) was insignificantly differenct at statistic value
f.05 at c.v=5.865%.

7y The weight, of combleted’grain yield (table 9)
was insignificant difference among the treatments at stat-
istic value f.05 at c.v=6.30%.

8) The gfain straw ratio (table 10) was insignifi-
cantly different among the treatments at statistic value

f.05 at c.v=5.53%. .
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The results of drained water quality from
Giant Freshwater prawn (Macrobrachium rosenbergii)’ pond -
are not different from irrigation water standard. Some‘of
“BOD values are more than 20 ppm. The value of pH was |
between 8.2‘and 9, Ec*10° of 153-200 micromhos/cm., DO
value of 6.40-10.32 ppm., the ammoniacal nitrogen of 0-0.17
ppm, the organic nitrogen of 0-0.86 ppm., nitrite o{ 0-0.04
ppm., nitrate of 0-2.57 ppm., phosphate of'0—0.04 ppm. (the
first drained 0.44 ppm.), turbidity of 30-120 NTU, the ca®
concentration of 0.56-0.97 meq/l, Mg* 0.28-0.49 meq/1, Na®
0.3-0.8 meq/1, K 0.05-0.09 meq/1, the concentration of
0.59-1.39 meq/1l, Cl1~

3 3 2

Anion of CO , 0-0.73 meqs/l, HCO
0.11—0.25 meq/1, SO—4 0.04-0.41 meq/1,Total Dissolved Solid
of 97.2-128 NTU, Sodium Adsorption of Ratio 0.37-1.07, Solu-
ble Sodium Percentage 19.48-40.61% and Residual Sodium Car-
bonate was 0-0.51 meq/l, which met the irrigation water
standard. This might be conclude thaé there is no-effect
from water drain from Giant Freshwater Prawns’pond in the
aspect/of rice growing.

The water drain from ﬂhe Giant Freshwater
Prawns’ pond in the area outside irrigation area,lack
water to drain in and out the pond migh£ be the
cause of death prawns and the adverse effection on rice
growing area. Generally, such kind of poor drained water
was contrast to the wish of farm pond owners who expecg
to get their high products from the pond and try their
best to control water quality. ,

It could be concluded that the water quality
.from Giant Freshwater Prawns’ pohd in irrigation area,
at the timé of having no problem of lacking water could

be utilized on rice production.
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5.2 Recommendation:

At the lastest part of this research, it could be

recommend for the further studies as followed :

1) The study was conducted in the natural condition
where might'be different situation, for example, rainfall,
soil, farm mahagement etc., which might be caused the
different results.

2) The analysis of water quality of farm pond
outside irrigation area at the harvesting period of prawns’
age of drought year are also interesting for further study.

3) For the further studies, the soil analysis of
the experimentai area sholud be conducted pre- and post-
experinment.

4) For the former farm pond which became the
paddy field, rice production »analysis compared' with
existing paddy field 1in the nearest area should be

conducted for the further study.
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