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Thesis Advisor Associate Professor Thamrong Prempridi
Department Civil Engineering
Academic Year 1981
ABSTRACT

The purpose of this research is to study the rate of evapo-
transpiration of chilli plants which were grown by a hydroponic
method as compared to those g?own under other convention methods
‘and to compare the evapotranspiration rate of chilli plants with- that
calculated from meteological data, and to study-how to grow them by .

hydroponic method.

Chilli plants were grown in different kinds of nutrient
solutions and growing materials. The growth of chilli planted by
hydroponic metho&s was studied in details in a small plpt; at the south
site of Sala Pra Kcaw,Chulalongkorn University campus frop November 4,

1980 to Pewruary 27, 1981,

Planting equipments consisted of cans which were 10 céntimeters
in diameter and 15 centimeters in  height, enameled with paint and
fashioned with holes at the bottom. These holes were connected to the
nutrient solution tubeé Sy a PVC pipe to avoid the chemical in the .
nutrient solution attacking the pipe. The planting materials were broken
bricks, ranging in size from 1/4"- 5/8" . These bricks were cleéned,

dried and then soaked in nutrient solution until they were saturated.



The 25 days old chilli plants were replanted in these cans The
nutrient solution passed from the first plant through the growing
medium to the other plants The elevation of the nutrient solution was
kept at 3/4 of the root zone. The nutrient soluticns were changed

every ten days.

According to this study, it was found that the evapo-
t;anspiration rate of the chilli plants which had been grown by a hydro-
ponic method for 84 days from the beginning until the chilli was dry,
required an average of 4556 C.C (cubic centimeters) of water per plant
with a transpiration ratio of 1.72, as compared to chilli plants
watered by drip irrigation which needed 17,439 C.C of water per plant

with a trénspiration ratio of 1.69.

Other advantages of growing plants by hydroponics were labor
costs saving ; needing less sSpace and that it can be planted at any
time of the year. The evapotranspiration rate was less than that grown

by other methods.



ffnT rmlssnne

o ,vv.‘ ] v ¥
SMUﬁuWUﬁﬁuuﬁﬁﬁl5?@ﬂdiﬂ18ﬂ LWfq TﬂTUﬁqquﬂfuqﬁﬁnraq
e g - S ~,
#AanT1?1Ty AT Ldnwlie 791108 ﬁ?ﬁ?ﬁﬂﬂ?ﬂﬁﬁ uwwqwuwuwuﬁran
1} ¢ o l IVV

ﬂﬁﬁﬂquﬁﬁﬁﬂﬂzmﬁ UWAsIBNTWIBUNTS ﬂWWﬁuﬂﬁ?ﬁTUlﬂuﬂUﬁQﬁ01? U WUﬂﬁU

LA ¢ ¢ L & o

umﬁqnvﬁﬁwuﬁ ﬁﬂniﬁuﬂﬂnﬂizqm fI9NT191TY ﬂ?.ﬁ?ﬂﬂ AT IUUN
) = ; ¢ v

Tﬂﬂrﬂﬂﬂfﬁ?ﬁfﬂ ?ﬂi ?Qﬂ”ﬁi TIBNFHNANTITY qqm qqu% gﬁﬁuﬁﬁﬁﬂiﬁ

: > i .

o [ - ' .
aq1t n1.THT ThAsH  Ting mﬁThﬂ T nAn “ﬂﬂ”uuL“HWHUQHﬁQquﬂﬂiﬁﬂEﬁ

RALGEN ﬁlﬂ?ﬁ Muaﬂulﬂdﬂi.jﬂﬂﬁ ﬂﬂTWﬁQWUﬁUWLﬁL hu,ﬂﬂﬂﬂnﬂmﬁhﬁﬂaWUﬁﬁb
[
2&ﬁcﬂﬁ?&ﬂnﬁ“ﬂﬂﬁuﬂ W1ﬂMﬂEWLﬁ Uﬂﬁ?ﬂﬂﬁuwuﬁu

v

A ¢
Wﬁﬂ%ﬁﬂu ﬂdﬁﬂﬂ%?ﬂﬂ?"iﬁ QMuﬁUﬂﬂJGQﬂIU”ﬁﬂ?WUWH“ﬂﬁ 29

v ] “ A .
Hﬂﬁiﬁuﬂﬁﬂﬁ Al il Uﬂ:ﬂg -/ BNRTL ﬂ ﬂ?hﬂﬁ?ﬁﬂﬂﬁﬂﬁ?ﬂﬂﬂU??U

e o .
0fufhh - uantduala



Wi
?
Ty it o L A 3
|
UNANLONE DS N 2
fnscuiconag .. T
TWRITATTWUT NBY )
.iﬁunqi;ﬁﬂsznﬂu 5
k
NN
WL, 1 o AT S 7/ 84 TR NN S -
‘ -
s.s AIANLIUNANRZPRALERAYTE < TgW) *
-} - g -
sl 1wuaﬁuLﬂﬂﬁﬁtnﬁrﬂgnmeﬂUQﬁTﬁTﬂ:Twuﬂ m
vy v - 2
oo TAULTULBNGIT AT LEUALLUNE AL ol
0. & ?ﬂQﬂS:ﬂQﬂuﬁ:ﬁﬂUZﬁUﬂﬁfﬁ?U o
i —
0. & U7z lUTUn LAIINNAIATY b
0.5 ATAALTUNYTINY : oy
dd.. “' ‘. -
B NOESVUANAMLTINBNNTANED | o ovvviennas od
v
o “
5.e NITAMMIDINT el
Yyv
b.b N7 LTUNTEINT s
- VV. o
oo NATVALTUARNT LSUNSEITT e
@ DATANEITINUUGIINBY veveervnennnnns oo
3
- - - 3
.o ANELZTDILATHINENARON e
(Q '-.
el wuﬁthﬁUﬁnﬁﬂgn e
v

.o NITLRAZNGE oo



v
wA
-
m.¢ NATLATHUILUA )
P s -
e UBALNTIMMNATANEY ooveeeereenneseocnranns : el
PN uavqnnqiwﬂﬂﬂGWﬁnuﬁcqLﬂﬁ:ﬂgn, , oe)
Yyv v
° ° A a
¢.la NTAIUAUTIARNAT L UMD 9ty IMNTBYENNIRDMAF ae)
' v
e BATABAUNATATUUN od
vy -
. A [ o
€. NNTLIEUNIRINT — AUNATT 2 LHEIANDINIANAT T 2L 1Y ad
.Y ¢ -~ .
& MVUUUBAWIN . .co SNl A, e ene 2l ¢e
/ v
b. ﬁ;ﬂua:mﬂtauﬂuu: g A ANy R j &b
b.o A7ULGNNTANNA , &b
v’ 1
b IBLduBLUZTA I e
UTTUMNTU oovnonnnoadede B v e oo heennns >
n']ﬂuu’)ﬂ G 000 e 0 i s e s e e s eee e e s bsesresRe e 50)

sy =<

v
ﬂr:cnnﬁ:.nuﬂmﬂqg3$b s oroa el | N vols



TAEAATRATAN LT N

4
TN

Neo

noﬁ

Ue ®

ﬂ.kﬂ

Do

1.&

1.5

?J.C')

] v
- pre :
#8398 nwiﬂ“uwwﬂqn mﬂgnTﬂﬁ?ﬁlaTﬂTTWﬁﬂ oo Al

(& N, oo = ko NV, ke )
S| L 1

a . N e oy OO Adv.
ﬂJMﬁ&uﬁﬁTﬁTﬁHﬂﬁfileUﬂﬂqniﬂﬁhgﬂlﬂﬂﬁﬁuﬁﬂﬂﬂ

( b 30 o = bd NV, ke )

2

1 v
nMIdh pi g09aTesaw e arhlslunarnaTalagdg
lalns Tvin
A " ¥ )

nqilﬁiwtmuiﬂmﬂqnuwsn

ﬂQnWTlLTUHLWUUﬂﬁq uﬁmaqaﬁlﬁqunﬁsﬁﬁudm
HanAas ﬁudmﬂiuqmnﬁfLﬁuﬁﬂaﬂuuTQUQﬁ CoW. Thornthwaite.(o&

“anwnuqmﬂiuqmnﬂi?ﬁuqmaq*ﬁTQdﬁﬁ Blaney Cridle, (s¢b¢)
HAAAT wudmﬂruﬁmnﬂTTﬁuﬁmaf\ﬁTn 21 Bbnman. (sece)

Ad

Uaﬂﬁ?ﬂﬁﬂ?NﬂTUﬂNﬂﬂTquuﬁﬂﬂi’ﬁiﬁ 19 Makkink. (e£6&d)

v v oA
ﬂﬁ?dﬂﬂﬂf:lﬂu ﬂ?&{ﬂi@QuUUQﬁﬂ US Weather Bureau
Class A. u?lﬁumﬂaqxﬂﬁsﬂgn

v

1 v g .

AATAEIUNT AWUILEUT 2 ANTANNAT ANUUN DI AUNTD

& v v v v &

YT U % ua:uﬁmunuuqmaqﬂuw;n
ﬂﬁsqﬂnﬂffzlwu?qﬂanqﬁﬂTQWQﬂmn;qtwwn

J ] A a

TAUIUUAILJULAINEIN 90° o N FINNTURALLIING T
Mean Monthly Temperature. (°C)

Monthly Mean Relative Humidity.
a ‘w

UT UL NZA UL BB AR

Wind Velocity. oc&o = olb

Total Duration of Sunshine.

=3

NI

&

b&
bb
)be

bd

de

ol

[
A&

¢l

doe
=A%)

<



AT

B

e 90

fle

ﬂ.!ﬂ

fle m

fle @

ﬂ.g

ﬂ.b

flecd

fle &

fleoo Value of i = ( I.)

LY
il

Total Radiation Sun+ Sky T (cal/cm4)

Mean Possible Duration of Sunlight in the Northern
Hemisphere

Monthly percentage of daytime of the year for
Lat.0-55°N

ﬁaﬂﬁﬁﬂUﬁ”ﬂﬁfﬁ:ﬁﬁﬂﬁﬁﬂﬂﬁﬂﬂ?

v 1 v

A d 4 da A
UM LRAUNTTALUIDDNAD AU

v

]
ANTAEIUNATAWUA

1 v ‘ v
LEAIANT A4IUNIT ANLUALEZ YT s AnTaaNnAs AU
] ]
nM pH  MLnuazdunefityadTiin

] ] /

A ol UK

f azan f
R O + Y AR

Saturation Vapor Pressure (cy)
e :

M C, = Solar Radiation at Top of Atmesphere

A
1.514
i

WU

A%

&b

o)

Sl

&

&€

&&

&b

&&

DYe1")

20M



9. €
2. &
. o
lo, I
Me ®
e

e M

el

€. &

q.b

\].m

Lon

TWNATAMUT 2 NBY

B Tl
. - A ad A
ﬂﬂﬂi@ﬂﬂﬂﬂﬁﬂﬁTﬂﬁﬂW%Tﬂﬁdﬁ1ﬂTﬂ?iWUﬂi?ﬂ Sachs UGz Knep &
quns comnane lalns IndARsausngey Dr. Gerich &
ﬂq°ﬁuﬂwm7ﬂu1ﬁ167ﬂ77wuﬂwmqLﬁuﬂﬂﬁqwnifu 2
nwﬁu:ﬂmvﬁﬂﬁﬁﬁu5uﬂgnww7ﬂﬂﬁﬁlalﬂiiwuﬂ &
dhuuzgesiatasuuausuan 9 fdmaroliidnsanas inalaeny o o€
st 9
L TADD UUﬁﬂQZﬂﬂQﬂqﬂLU o&
ah
LBEN02989T INULEAR T NP o
utlestgninlau3s lalns twdn i
v
uﬁﬁQﬁﬁnW?nTﬂﬂa%ﬂﬁﬂuﬁ -
nQUffyuqua:aqia:aﬁuﬁﬁnﬂﬁ %7 e
nf-Laqnifztﬂiﬂqﬂﬁn o
Shranarl minseefrminsm ¢ 35 ’ o
uu@qWﬂﬂﬂqﬂanWTnTnUQ§TﬂTn77wuﬂﬂﬁq =% 11\ é
W r%ugnTﬂUQﬁTaiﬂiTWLﬂﬂwU & M o
v
- a .
ﬂﬁitrsuuuﬂﬁqﬂgnWTn Tru3laTnr Indans: 35w n i
A - A a ¢ a d' t Aad
LufﬂulwuuanL?fqtﬂuinmﬂqnqunwﬂganﬁQQQﬁ Co
A l!‘ as a = & ll
niniilgn e 3Tl lns ilnLsTyinum ¢
a J Adv. - < -: '
winiiignlag AU munt s Tyl mm o
v ] 1]
) Y
mrlaiaTeatgnuuunne  Treslelns nde éa
¥ 4
ﬂﬁfﬁ@ﬂqwﬁﬁuiﬂﬂqﬁ Compress air N4NALVNAAEY L NBAT
WiNIME14y  Ohie - och
L) ~ 4

WANINITLATYLAY1NT8Y  Cucumbers sob

¢ =~
uﬁﬂqqﬂnimﬂgnTaTﬂiTwuhuru Modulerpcic Farming System oo



uaﬂqqﬂniﬁﬁgnTaTﬁiTwﬁhuun Aggregate culture
1alns IMiRT Uy  Bengal System

e i ' :
uﬂﬂqqﬂnfmnqrﬂgnua:aquﬁiﬂuqmu:oﬁagﬁmﬂoianﬁanqﬁnﬂaaq
9N GeotJ.Ball, Inc.USA
Experimental hydroponic unit from New Jersey
Agricultural Experiment Station
LARYNAT LAT UMY LNNZUGIULAZN)T AN L FUUETT 028 W TWBINI
tnumastgnie Inedglalns lrilnuuy Lago unit
uﬁﬂdqﬂniﬁﬁﬂrﬂgnﬁﬁ1n33§1ﬁTﬂiTwﬁﬂdanﬁﬁnﬂaaqLnuns
Purdue University
lﬂgaqihnﬁir:tnuuuu Sunken Pan
ln#ﬂqihﬂﬁ:::tnuuun US Weather Bureau Class A.

v
29907 ZAUUY  Micrometer hook gauge

v

3 l - 9.
LAT RN INUANULLUUAYALY

wun

soa

sod

PleoT=

o0&

® 90

299

99

oM

LA

296

996



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ

