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ABSTRACT

Presently, water irrigation, waterlogging and the use of organic manure as fertilizer are a
major problem in Chinese lizard tail (Houttuynia cordata Thunb) growth and yield under rainfed
conditions. Hence, the aims of this study were to determine the effect of manure types, rates and
frequency of its application, water irrigation and waterlogging on growth and yield of Chinese
lizard tail. Three experiments were conducted at Faculty of Agricultural Technology, King
Mongkut’s Institute of Technology Ladkrabang, Bangkok.

The first experiment was carried out during February to June, 2013. The objective of this
experiment was to determine the optimum rates of two manure types and the frequency of its
application on growth and yield of Houttuynia cordata Thunb. A split-split plot in randomized
complete block with 3 replications was arranged. Two types of manures (chicken and pig
manures) and two rates of manure application (3 and 4 ton rai']) and six varying frequencies
(namely : single dose, split, split-split and split-split-split dose applications at different growth
stages) were as main plots, sub plots, and sub-sub-plots, respectively. Data were collected on the
growth and yield of the crop. Chicken manure gave higher stem, leaf and total dry weight than pig
manure. Higher manure rate of 4 ton rai gave a significantly higher growth and yield than 3 ton
rai rate. As frequency of organic fertilizer application, split-split-split dose applications of
organic manure gave the highest, total dry weight and dry weight yield followed by split-split and
split dose applications of organic manure, respectively. However, single dose application of

organic manure gave the lowest. We were not found the interaction among the types of manures,

v



rates of manures and frequency of manure applications. This study is concluded that chicken
manure should be applied at the rate of 4 ton rai with 4 times of application.

The second experiment was to investigate the effects of the amount of irrigation water on
growth and yield of Chinese lizard tail. The experiment was carried out under glasshouse
condition, during December, 2013 to May, 2014. Pots were arranged in randomized complete
block design with four replications. Six irrigation water level treatments, based on irrigation water
(IW) to cumulative pan evaporation (E) ration such as irrigation at IW/E ratios of 0.2, 0.4, 0.6,
0.8, 1.0 and 1.2 were tried. The results disclosed that increasing amount irrigation water of would
increase total stomata conductance, relative water content and transpiration rate whereas leaf
temperature reduced. The IW/E ratio of 1.2 was found the best among the different IW/E ratio
treatment, maximum growth and yielding which were significantly different from other
treatments. Plant height, dry weight of leaves, stems, rhizomes and total dry weight increased by
increasing amounts irrigation water. The lowest growth and yield were recorded in the treatment
with IW/E ratio of 0.2. The water use efficiency (WUE) decreased with the increase of irrigation
water. It is concluded that the highest yield can be obtained when crops is irrigated at IW/E ratio
of 1.2 (highest water supply).

The third experiment was carried out during November 2014 to April, 2015. The
objective of this study was evaluated of waterlogging duration and waterlogging at different
growth stages on growth and yield of Chinese lizard tail. The experiment was a 3x4 factorial in a
completely randomized design with three replications in glasshouse. The two factors were
waterlogging at different growth stage treatments (at 30, 60 and 90 days after planting (DAP))
and waterlogging duration treatments (waterlogging for 1, 5, 7 and 15 days). The results shown
that there were decrease in total stomata conductance and transpiration rate due to flooding. Leaf
temperature and SPAD values (relative greenness) of plant got reduced. Waterlogging at different
growth stages significantly affected the plant height, stem and leaf dry weight, leaf area index,
total dry matter and root dry weight. Waterlogging at the earliest growth stages (at 30 DAP)
resulted in the greatest reduction in plant height, stem, leaf and root dry weight and total dry
weight yield. For waterlogging duration, the increasing duration resulted in the inhibition of
Chinese lizard tail growth. The lowest growth and yield were recorded in the treatment of
waterlogging for 15 days whereas the highest was found in the waterlogging for 1 day. However,

there were not found the interaction between waterlogging at different growth stages and



waterlogging durations. It is concluded that the highest yield can be obtained when crop is

waterlogging at 30 DAP and waterlogging for 1 day.
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methyl laryl sulfide, decanoic acid, thymol, carvacrol, o-cresol 481 p-cresol
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H E4 1 U 4 o Al
Ms1ah 4.15 minuiesan (nsuaedu) vesdnanaes e 185 uileya lnuazijoyagns Tu

AT IALFINIANUANAINUY

3 Y Y v 19
UIHUNURITIN (NTUNDAU)

Tananos 919 (Furaalgn)
30 60 90 120 150
flo (A) yaln 101 291 474 1430 1931
yagns 0.81 195 288 636  8.06
oa31ms 1difo (B) 3 0.74 161 327 730 1013
(Aunols) 4 108 325 435 1337  17.25
gszezamalaile () 0 130 3.65 545  9.03  11.65
(Tunailgn) 0,30 099 287 464 974 12,67
0, 60 0.93 232 425 1010  13.39
0,90 0.70 145 201 1065 14.13
0,30, 60 0.80 221 368 1095 1449
0, 30, 60, 90 0.72 208 284 1153 1579
Apde 0.91 243 381 1033  13.69
LSD (0.05) (A) 012 024 056 087 1.12
LSD (0.05) (B) 022 096 031 194 1.84
LSD (0.05) (C) 0.09 033 086 131 2.66
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 13.66 3462 1837 29.10 2831
C.V. (%) (B) 1962 3178 1661 1509  13.82
C.V. (%) (C) 1992  12.89 21.51 1212 18.63
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0-30 30-60  60-90 90-120 120-150

fla (A) ya'ln 030 054 056  2.80 1.47
yagns 024 027 034 1.03 0.50
on31ms ldile (B) 3 022 034 040 1.28 0.83
Husels) 4 032 . 047 050 255 1.14
1T e (C) O 038 061 069  1.05 0.77
(Fumnaailgn) 0,30 0o L LIEUX 05! CT.58 0.86
0, 60 027 036 0.41 1.72 0.97
0,90 020 0.1 0.22 2.54 1.03
0,30, 60 024 039 0.41 2.14 1.04
0, 30, 60, 90 0.21 0.35 0.40 2.55 1.26
Aunay 027 041 0.45 1.92 0.99
LSD (0.05) (A) 0.03  0.14  0.07 0.20 0.80
LSD (0.05) (B) 0.06  0.07 0.8 0.49 0.10
LSD (0.05) (C) 0.03 023  0.10 0.46 0.34
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 1272 1925 27.12 3526 2621
C.V. (%) (B) 19.05 2877 2120 2072 18.05
C.V. (%) (C) 19.95 2432 2073 2283  19.56
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(WaanIuae 100 ﬂiiJlﬂWl!ﬂT]Jﬁﬂ)

Famaaes
91 (Ariasilgn)
30 60 90 120 150
ilo (A) ya'ln 0.03 004 005 006 008
yagns 0.03 004 004 005 006
on31ms ldifo (B) 3 0.03 003 ~ 0.04 004  0.06
(Gunnls) 4 004 005 006 007  0.09
FNTEzIAIMIhaie (C) 0 004 004 005 005  0.06
(Munaalgn) 0,30 0.02 0.04 005 005 007
0, 60 0.04 0.04 005 006  0.08
0,90 0.03 0.03 004 007  0.08
0, 30, 60 0.03 0.04 004 007  0.09
0, 30, 60, 90 0.03 0.03 ~ 006 008  0.10
Aunae 0.03 004 005 006 007
LSD (0.05) (A) ns ns ns ns ns
LSD (0.05) (B) 0.006  0.005  0.003  0.005 0.008
LSD (0.05) (C) 0.006  0.007  0.007 0.016 0.013
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 1324 1355 1776 17.05  25.10
C.V. (%) (B) 1591 2775 1419  28.67 19.24
C.V. (%) (C) 1883 1689  13.11 2411 1591
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H =Y a 4 Aa a [y 1 [ %} v %
M1 4.18 1Suanaelswaa U meluly @aansuas 100 nSuivinluaa) veInn

A Yo 4 ' + v ' A ! [
anaed e lasuiloyalnuazileyagns ludaswazsrnariuanannu

1Suanaelsflad U meluly

=Y a (%3 1 i %’ v
(Waan3Iuad 100 ﬂill‘u”lﬁimel,llﬁﬂ)

?N‘V]ﬂﬂ@ﬂ
91g (Anavlgn)
30 60 90 120 150
o (A) yaln 005 006 007 010 0.2
yagns 005 006 007 009 0.1
oas1m3laile (B) 3 005 006 006 008  0.10
(@uaols) 4 005 ~ 006 008 010 0.3
F1IzezIaIMslaile (©) 0 0.06 007 008 008  0.09
(Tunasilgn) 0, 30 0.03 005 006 009 010
0, 60 005 006 008 009 0.1
0,90 005 ~ 005 007 009 0.1
0,30, 60 005 005 006 010  0.12
0,30, 60, 90 005 005 007 010  0.13
Minde 005 006 007 010  0.12
LSD (0.05) (A) ns ns ns ns ns
LSD (0.05) (B) ns ns  0.003 0016 0.014
LSD (0.05) (C) 0.007 0011 0013 0012  0.028
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 2474 2949 2591 21.56  13.12
C.V. (%) (B) 1237 1979 1589 1401  22.41
C.V. (%) (C) 1490 1865 1805 1192  24.66
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m9aii 4.19 15inwnaelsladanieluly (SPAD unit) vesina1ines We'ldsuijeyalnuas

Joyagns Tusasmazsranaiuana1any

15uanae 1sladneluly (SPAD unit)

Tananos 91g (Anavlgn)
30 60 90 120 150
o (A) ya'ln 36.14 3850 4261 4582  47.40
yagns 3481 3673 39.13 4225 43.63
on31ns ldile (B) 3 3515 3701 3996  43.13  44.68
(@uaols) 4 36.14 3822 4178 4493 4635
F15zezaImslaile (C) 0 36.94 3829  40.89 4223 43.15
(Muvaalgn) 0,30 3574 3806  42.61  42.63 43.95
0, 60 35.59 37.49 4175 4484 4555
0, 90 3623 3721 39.11 4601 4633
0, 30, 60 3501 3821 4251 4343 45.59
0,30, 60, 90 3335 3643 3834 4508 49.51
Amde 3548  37.62  40.87 - 44.04 45.52
LSD (0.05) (A) ns ns ns ns ns
LSD (0.05) (B) ns ns ns ns ns
LSD (0.05) (C) ns ns ns 3.57 3.32
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 1821 17.00  13.64  13.11  29.83
C.V. (%) (B) 13.88 1832 1204  18.59 17.81
C.V. (%) (0) 1719 2124 1353 17.76  17.00
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Man 420 BumvesasvaiTauesd Inala ladnieluluvesdnaiines feg 150 u
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ﬁa\jﬂgﬂ lu@qﬂiUﬂﬂHaU]’ﬂllazﬂﬂuﬁafIﬂi Gluﬂﬁliumz“mqnamtmﬂmiﬂu

SunamsdarTueed nalaleanieluly

a

FInnaed 5AY (Rutin) 1A0FNU (Quercitin)

Rl

(Haansumolanans) (Vaanjunedaaans)

flo (A) ya'ln 3.17 0.66
yagns 2.88 0.61
on31m3 ldifo (B) 3 2.82 0.60
(fugo19) 4 3.24 0.66
FILELIAIMI e (C) 0 2.49 0.48
(unanlgn) 0,30 2.66 0.49
0, 60 3.09 0.55
0, 90 3.23 0.60
0, 30, 60 3.29 0.76
0, 30, 60, 90 3.39 0.92
Ams 3.03 0.64
LSD (0.05) (A) ns ns
LSD (0.05) (B) ns ns
LSD (0.05) (C) 0.67 0.12
LSD (0.05) (AxBxC) ns ns
C.V. (%) (A) 19.47 16.52
C.V. (%) (B) 24.69 37.51
C.V. (%) (C) 21.28 19.51

[

(= 1 [ Aaa A s a S I 4
ns = luianuuanaenuluneananszauanu@eduh 0.05 1o Fud
4.4.21 HANAMINHUNAA HANAATHINITIY HAZAIAB UMD VINEIVDINNAINBY

a %,' o a %,' o o { ] 1< {
waNamumuﬂamgaxNawamumuﬂuﬁ’wmwr]mmm (@ﬂiNﬁ 4.21) Tugranumned

H 9 H
(Mo1g 150 Funaailgn) wun msldijenenanatianiuiu dnannesi lasuiloyalninanaa

U

[

%,‘ [ a aol v Y A LY d' 9 + dy 14
u]ﬁuﬂﬁﬂlmzﬂﬁWa@]uTﬂuﬂLm\ﬁJﬂWNWﬂﬂ??ﬂﬂﬂ?’)@@\i'ﬂllﬂﬁﬂﬂ‘Elllﬁﬁﬂi HBNIINU ﬂﬁ[l?f‘]JfJ
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4 a 3 Y a 3 Y [ 1 1% < { o
ﬂ'li'lﬂﬁ 4.21 HANAAUINUNTA, NaWﬂ@]HTWHﬂL!ﬁ}Q (ﬂ'ill?’]@(;])‘l!) LlagﬂﬂfﬂﬂTﬂﬂULﬁﬂ'Jﬂli’)QWﬂ

[

A1IMee 01y 150 Tunaslgn Wielasvileyalouaziloyagns ludasway

FraaInLAnNAIaiY
HaNan HaNaA AN
Aamaaed daninae i fuifen
(M5uavdY)  (PSuADdY)
flo (A) ya'ln 36.38 9.02 0.99
yagns 23.13 6.46 0.96
on3 s laile (B) 3 25.29 5.68 0.97
(Aunols) 4 34.20 8.79 0.98
F93z00INT ldile () 0 25.06 6.34 0.97
(Aunalgn) 0,30 26.99 6.65 0.98
0, 60 27.89 7.14 0.98
0,90 30.41 747 0.98
0,30, 60 32.08 7.68 0.98
0, 30, 60, 90 36.05 8.15 0.97
Aunae 27.76 7.74 0.98
LSD (0.05) (A) 10.90 0.52 ns
LSD (0.05) (B) 7.38 1.00 ns
LSD (0.05) (C) 2.70 1.30 ns
LSD (0.05) (AxBxC) ns ns ns
C.V. (%) (A) 12.74 24.74 11.33
C.V. (%) (B) 19.97 11.22 21.57
C.V. (%) (C) 18.69 17.27 21.31

[

= 1 [ aaa A 4 A I 3 J
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{ 1 v o a 901 v a ’o} o 1 1
aonlusasinuanaany Inwarm ldnandamiiminaatazmananti I miinuRaiAana1
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AUNNTDA ﬂﬂ”l’J@]’E)\iﬁllﬁg]}i‘U{]EJﬂﬂﬂ@@]i”l 3 9]14!@]6115 Irarnamvinas uazwananiImiin
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- 4 o w 1 d 1 a o W a8 1 =
027 way 025 wosidud awdiay aruanuunsatazaveIauInL N Aunoullgnll

@ I < 1w [ 1 (Y N
anvazilunsaaniios I pH 10U 6.12 @3 EC UaAwny 17.43 mS-cm’

3 [ ?x‘z < 1 1
ms1an 4.22 e TuTasey, WeaweSauas TnumaFeunanua @osisud), A1 pH taga

+

119 (mS-cm™) vosaunoutlgn, fJoya’ln uazdloyagns

E] U Ll

% INAADY Total N" (%)  Total pl (%)  Total K’ (%) pH3) EC” (mS~cm_1)
Aunaulgn 0.19 0.27 0.25 6.12 17.43
{Joya’ln 2.74 0.68 1.70 6.08 18.15
floyagns 1.02 1.12 0.27 7.26 16.66

"a51930 10875 Kjeldahl, Yas193nlaonTeq Spectrophotometer L11¥ Atomic absorption,

Y #5793 a8 1% pH meter taz *n579301A8 1% Conductivity meter
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I 1 < = T ) [ 1 o =l T W - % 1
dhuaaandosil pH tmny 7.26 drwsuani luihludleyalnfiauniny 18.15 mS-em™ aadian

14 A Vo -1
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ISR

nynaneuilgnuazieny 30, 60 waz 90 Tunalgn HUsmmveslulasnuneaesauas
= g a v & = a = A 1N
Tnunadsunarualuaunaunuing) Banngalasdannidy 031, 035 uagz 0.30
J 3 4 o w 1 1 14 31; g A 1 v A o Y A
wodud muday daumsutialadle 3 aT9 uaz 2 AT AFeYEANARNUNNAT TSN

1+

a = | o @ o [ ~ g‘J =~ 1 = o Y A
519015 IUAULAIaAaI NEIRY d1msums laijomesnsuaganeulgnunai vl uw

Q U

a v A A9 ~ = a o
5190115 luAuraununeliaiosnga TaoliavesdsuialuTasou Weavesa uay
= g " o J < 4 o w
TN FoUNIHUAIND 0.18, 0.24 uag 0.21 tosidud muaau
J J 1 o kY a v A o ~ 1
TIUA1 pH nazai Wi (BC) Iuaunaun LngInnA1Iae9 (15199 4.23) WU N5
Tailonenarsstianuiinasinliinaiiaeadian pH uagani lilih Jar lduanaenulunieada
uamslaijelusnsinuinie 4 duaels a1 pH uazani lwiluminy 6.10 1ag 19.55 mS-cm”
o @ é s 1 1 d’ 14 w 1 1 é =~ 1 U ) 9 1 %
amdny Falinwnnnildile 3 duaels Felia pH vazani Wiy 5.81 nay 14.92
[ v
mS-cm’ MUAIAY FIMTUFNTTezaINT ldienuanarenu wun manddlaile 4 aseau
v a3 A Y a1 1 o Yy ~ [ -1
waununeIdnaaedin pH uazani i vinfigaminy 650 uag 23.07 mSem

s Vv H
awdey msudeldaie 3 a3euaz 2 a5 Tugeszeznaiuanaranus pH uazani Trlihly
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a v < A a o o ) 1] 1 4 =\ 3‘/ =) 1 a 1
Aunaununetiaaaasnudny diiumslaflenenifissnsufeanouilgniiai pH waza
o a v | { 1w -
' Wih ludunaununeniooNgaminy 5.47 uag 12.58 mS-cm’

a o = a v & A @ @
ma1efi 4.23 5o uagaaauiamaai luaurdunuine1veRna1Ines ATvia

019 150 Tundasilgn Wernaaeslasuileyalnuazijeyagns Tudaswazans

nafuAna1RY
- Total (L‘]Ji’ﬁ!@?mﬁ)) pH EC
GANIELEN B
N P K (mS-cm )
o (A) ya'ln 026 031 026 599 18.14
yagns 022 028 024 592 16.33
on31m3ldie (B) 3 020 026 023 581 14.92
(@uaols) 4 029 034 027 6.0 19.55
F93ZozIAIMIlaie (C) 0 0.18 024 021 547 12.58
(Tunailgn) 0, 30 0N QRIS 3.5\ 13.16
0, 60 N A T PR e 3 15.84
0,90 o5~ [f03NC1125),. &8 18.39
0, 30, 60 027 033 028 627 = 2039
0, 30, 60, 90 031 035 030 650  23.07
Ainge 024 030 025 596 17.24
LSD (0.05) (A) ns ns ns ns ns
LSD (0.05) (B) 009 005 003 0.17 2.64
LSD (0.05) (C) 0.04 006 006 020 3.35
LSD (0.05) (AxBxC) ns ns ns ns ns
C.V. (%) (A) 23.97 2276 2039 21.89 1440
C.V. (%) (B) 27.19  27.15 2392 1224 1235
C.V. (%) (C) 1648 1934 2212 1328  18.62

@

= 1 [ aaa A 4 A I 3 J
ns = VIJJ1Jﬂ’ﬂiJLL@]ﬂ@lNﬂuﬁll‘!‘ﬂNﬁﬂﬁﬂ’i%ﬂﬂﬂ’ﬂm%@uuﬂ 0.05 11lo31Fua
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4.4.24 Panasinormsluluvesinaines

Prnamgensluluvesdnanines (131i 4.24) lugrnanduineliieny 150 Tu
waslgn wua1 mslafleyalovazijeyagns luinavildUSmmsigermsuluvesdn
3 =S g}l £ =W

aaedlagmniz lulasau Woadesa uaz Tnunadounanuanislulurinaiines e
lisanaanulunwada uamsldilelusasiuanaienu nun dnanaesildsuilenonlu

Yo

M99 4.24 Psnasigenns luluvesdnannes asaviaiieny 150 Junasilgn e lasuile

3

yalnuaziloyagnsluonsmazaiunaiuanany

WSunusigerinsluluvesdnannes

Fanaaed Total (1315 UA)
N P K
fo () ya'ln 0.42 0.48 0.71
yagns 0.41 0.45 0.67
oaT1m3 haie (B) 3 0.38 0.43 0.60
(@uso 19) 4 0.45 0.50 0.77
NIz e (©) 0 0.38 0.41 0.58
(Yunanlgn) 0,30 0.40 0.44 0.61
0, 60 0.41 0.45 0.67
0, 90 0.42 0.47 0.69
0, 30, 60 0.43 0.51 0.72
0, 30, 60, 90 0.46 0.52 0.87
Aunae 0.42 0.47 0.69
LSD (0.05) (A) ns ns ns
LSD (0.05) (B) 0.04 0.05 0.13
LSD (0.05) (C) 0.05 0.09 0.18
LSD (0.05) (AxBxC) ns ns ns
C.V. (%) (A) 16.25 29.75 3227
C.V. (%) (B) 27.87 18.81 15.05
C.V. (%) (C) 11.41 18.72 24.45

[

(= 1 @ aad A 4 oA I 3 14
ns = "luummummaﬂueluwNammzﬂummwauum 0.05 1osHua
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8051 4 duae 13 H15a lulaseu Wearese waz TnunaFeunavuanieluly wmidy 0.4s,
-4 o W =R A T W AN Yo+ v 0 VAA A
0.50 tag 0.77 wedsud aud1ay FdiamnniAnaeesn lasuile 3 dude s AllfSua
o ~ ¥ Vo P-4
TuTasou Wearesa uaz Inunadeunavuanieluluminy 0.38, 0.43 uaz 0.60 o3 idua
darlurnszeznamuananuvesmanielaijenenuanaianulumeada woa mss
1 4 g}l A ld‘ 1 1 d' (% % A ;A
Tadlo 4 a3 Ao TaNaawnaneuilgn uazieny 30, 60 naz 90 Juwasilgn Hlsualulasou
% = g}l S 1 d‘ 1 (%3
Woavose uag Inunmdsuninuanioluly awinngaminu 046, 052 uay  0.87
S 4 o o A 1 1 g’/ 3'.; 1 [
odigud mud1au seaanine msuialdilenon 3 ATa a2 A39 luuaazy901gnIs

a a 1 ] 1+ = g}/ = 1 £ =) 2
l,i]‘iilulm‘ljiﬁ ﬁ’Juﬂ1iLL‘]J\‘lcl’(3f‘]JEJ!Wﬂﬁﬂiﬂlﬂﬂ?ﬂﬂuﬂgﬂcl‘LlGl‘]JsllﬁNWﬂﬂTJﬁE]\‘i H15uuveq

'
S 1 o

9
Tulasiau Wearesa Lm%IWLLWﬁL%ﬂM%QﬁMﬂMﬂTﬁW@ﬂ Taglaumny 0.38, 0.41 uag 0.58

J 3 J o w
wWosiFua muaay
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U

= = v o 2 = ' S
4.5 MINAa9IN 2 ﬂ]‘iﬂﬂ‘]eﬂNfﬂlﬂﬂfnialﬁ‘m‘Uﬁﬂ‘i%‘l’ﬂ‘lﬂ‘l—!ﬂiﬂ]ﬂ!ﬂ!!ﬂﬂﬂ]ﬁ H N

HaneMsIyAvln nazwandnve sy INsANA1IND

4.5.1 gamigily

a

gaunily (oarsaFed) YoIRNA1INDI (A1319N 4.25) WU Uawanaanuluua

u

[ a a &% d‘ Yo 9°I = d' 1 [ = o Y
a$$3Q61Qﬂ1§LﬂiiyLﬁﬂTﬁ wﬂmmaw”lmumﬂfaﬂszmucluﬂsmmmmmwﬂu a1

9 '
gangilulmuana iy luniadannysergmsasayay o auanely 30 Tunasilgn

=2 A o v A Y v ' o AY Yo 3
MDY 150 Tunastlgn fieg 150 Tuwasgnwuardnanaeei ldsuihwalszniuly
Yy A A

Ysuanesngane IW/E 0.2 Ana1aedlgargiluiaunngaminy 36.05 aariyaised
) A Yo 3 (A LA 2 oW
Anaeeuie lasuihsalsemululSmnaimunauming IW/E 0.4, IW/E 0.6, TW/E 0.8

uaz IW/E 1.0 gaungilunTaAmImy 36.05, 36.05, 35.85 11ag 35.75 pasnaalGoa Ay
U

[ o d' Yo o (= d' d' 1 @ v =
muwﬂﬂmﬁlfmn”lm‘uuwa1J3$m1u1uﬂimmmmﬂmqﬂmmu IW/E 1.2 HNA1INDINATVDY

gamnN ludgaming 35.02 oarsaltoa

3197 4.25 gungil U (eerwaFod) vesrnanaeuile lasuiyalsgnululSuan

HANATIAY
QN ly (s rartyd)
Tanaasg 91y (Junasilgn)
30 60 90 120 150
PSmanhaalsznu
IW/E 0.2 37.80 39.87 40.97 44.27 36.05
IW/E 0.4 37.15 39.67 40.60 43.90 36.05
IW/E 0.6 36.92 39.42 40.40 43.70 36.05
IW/E 0.8 36.67 39.30 40.30 43.52 35.85
IW/E 1.0 36.52 38.85 39.91 43.30 35.75
IW/E 1.2 36.07 38.58 39.62 42.70 35.02
ﬂluﬂéﬂ 36.85 39.28 40.30 43.56 35.79
LSD (0.05) 0.29 0.40 0.31 0.58 0.68

C.V. (%) 10.54 10.68 10.53 10.88 11.28
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4.5.2 mmsitathaly (Total stomata conductance)

=

amslaiinly (Total stomata conductance) (m mol mizs-l) YDINNA1INDY (1519

9
o

4.26) wu awanarenulunadalusaazasergmsnigauIa Anaaesi lasuii
yavsznmulutlFunanuanaiedy wun dxavldamsalathnly Sawanaedulunada

1 a a { U o 1 CY { g B0}
NNEeIgMss gAY Ta Nog 150 Tunasdgn nuddnanaesildsuiealsemuly

I =)

naidesigane IWE 0.2 Tamsialathnly desngaminy 2437 mmol  m’s” iijen
vo 3 a A A X = ° 91 A A A

anedlasvinsalsemululSuandivuavueziinas ldaimsalathaly Sauiuuin
dg@‘ o ~ Yo g a A d’z " W

vu Tagdnadaeah lasusiradsemululsuafimuunyy m1dy IWE 0.4, TW/E 0.6,

] Y
IW/E 0.8 uaz TW/E 1.0 uaimsilaihnlumingnniy miny 25.25, 25.65, 25.77 1ag 26.30 m
2 -1 o w J @ A Yo So‘ = A ~ A %

mol m’s” mwd1ny daumnaaes IdsuihsalszniuludSnuiuniga fio IWE 1.2 An

A a) 1o 3
AMeeamMslalnlugegaminy 26.55 m mol m’s

M9 4.26 a1msalathnly (Total stomata conductance) (m mol m’s') YDIANAIND LD

2 H 1 o
TasurhratszmululSunanuanaiaiu

amsalaiinly (Total stomata conductance) (m mol m's ')

Fanaaos 919 (FUragn)
30 60 90 120 150
Winathralsznu
IW/E 0.2 8.70 16.77 12.77 12.67 24.37
IW/E 0.4 9.06 17.17 12.95 13.65 25.25
IW/E 0.6 9.26 19.15 13.37 13.82 25.65
IW/E 0.8 9.55 20.20 13.55 14.05 25.77
IW/E 1.0 9.76 20.42 14.57 14.27 26.30
IW/E 1.2 10.19 21.82 14.77 15.37 26.55
AnaY 9.42 19.25 13.66 13.97 25.65
LSD (0.05) 0.56 3.08 1.05 1.11 2.08

C.V. (%) 13.97 10.63 15.13 15.28 15.38
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4.5.3 saimsmeiinaniy

b4 : 1 1 1 [
9051M3Me10n 10 (mgem” s') YOIRNAIABY (151991 4.27) WU UAWMANAIINY
1 [] a a &% ~ Yo %} =y ~ J (% ) o
TunaazsogmssyanTa Ananeesi lasuhwalsznululsunaiuanaiany tnarh
Y 1 1 % aa 1 =) a { U
Itsasimsaeimnly Gawanasnuluneadanngasergnisnsaaula oy 150 1
[ 1 &% d' Yo f,’ = d' Y d' [ C%
wastlgn W dnaneesi lasuihyalszmuludlSnandesigamny TW/E 0.2 #n
E { 1 % - - U v 90’
AAoalionsIMImetinanludesNgaminy 0.97 mgem”™s’ ANAIABITOATINTA1B119I0
= | A dsl d‘ Yo %’ a d' A é’ % d' Yo %’
Tuginunuundwide ldsuiradszmuludSunuimuiu Tasdna1iaosi 1450
1 (%] % o 90’
¥ 3 MIUNINY TW/E 0.4, IW/E 0.6, IW/E 0.8 1182 TW/E 1.0 ANA1IADINATINITAI8UIIN
] Y H
TUTANNYINVWMIAY 0.98, 0.99, 1.00 1AL 1.0l mgem’s ' MNAINY dIUAAA1INDIN A5
3 a A ~ Y A o 4 A A
ralszmulufSmanmnniigamny IWE 1.2 azigasimsateiinnlulaminige

AU 1.03 mgem s

d' v 90’ 2 -1 o A Yo g
MI19N 4.27 0aTINIMENIN 1Y (mgem™s ) Gumwﬂmmmma"lmuuwaﬂixmuclu

Wuaiuaneaias
sas1msaoinnly (mgom’ s’
Fanaaed 91 (Aunadilgn)
30 60 90 120 150
Winathsalsznu
IW/E 0.2 0.44 0.76 0.91 0.95 0.97
IW/E 0.4 0.45 0.77 0.92 0.98 0.98
IWJ/E 0.6 0.47 0.79 0.94 0.99 0.99
IW/E 0.8 0.48 0.79 0.95 1.00 1.00
IW/E 1.0 0.48 0.80 0.97 1.01 1.01
IW/E 1.2 0.49 0.82 1.00 1.02 1.03
Ana 0.47 0.79 0.95 0.99 1.00
LSD (0.05) 0.02 0.02 0.02 0.02 0.03

C.V. (%) 13.54 11.96 11.98 11.67 12.01
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2 ? J I J o A 1A 1 o
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WU @ ] o 1 o 1 A
25.60 m mol m’s” A5 UANNEIUVBINNINTIANA AU WU NTRah 1AM TTaln
1y Ananeesdinwanarsnulunsanannasergmswsyanla endunely 30 Junasilgn
d' [ [ 1 1 a 2y d' d' % Yo
N101g 150 Tunasdgn wui mmsitlalinly Taunnhgaliednanaseldsuniuenuiu
g 1 o Y d' [ =0 | a 1T o -2 -1 A
ouINTIuiesiiga 1 34 Taslia1msalailinly 1110 28.95 m mol m™s' 599841170
o AN Yo 29/ o A 2 A v R A A
ANAIABIN M5 UANNEINIUVBITNININTIURNINTUAD 5 uag 7 71 Fadiaimsidaln
1 U - - o 1 1 £ { - 90’ 1 %
U 19117 27.34 1182 26.22 m mol m”s ' AWdIAY dIuANA1IADIN TA5 VN INTIGIUIUNN

= A [ o S 2 a9 A Voo 2 -1
ngane 15 1Y nnaaeslamMsilathnly UAMUDINFANINY 25.33 mmol m s
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M99 4.54  A1m312la1inly (Total stomata conductance) (m mol m’s ) YDIHNAIADA 13D

¥ v oA 1 v
llﬁ’iuﬂmmmﬁmqmq HAZANUITIUIULANATNNU

amsilainly (Total stomata conductance) (m mol m_zs_l)

GRGLERE 91g (Anavlgn)

30 60 90 120 150

I 0 oA
UINIYUINDTY (A)

30 Juvasilgn 23.56  27.68 24.92 25.26 25.60
60 Turalgn 23.31 26.20 25.25 25.98 26.93
90 Juviaailgn 23.25 26.18 26.60 27.07 28.20

i 1 S
ANYIUIUUDIUININUY (B)

19U 23.83 28.40 27.30 XX 28.95
59U 23.44 27.24 26.06 26.31 27.34
7 23.07 26.10 24.96 25.54 26.22
157U 23.12 25.02 23.82 25.22 25.13
Aupay 23.81 26.69 2553 26.07 2691
LSD (0.05) (A) ns 0.84 0.90 0.75 1.26
LSD (0.05) (B) ns 0.47 1.04 0.86 1.45
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 3.76 3.78 4.20 3.42 5.57

[

= 1 [ aad A 4 A I S J
ns = VliJllﬂ’JﬁJlL@lﬂ@lNﬂuﬁluﬂNﬁﬂﬁ“ﬂ’i%ﬁﬂ‘Uﬂ’JTiJ!GD"mJu‘VI 0.05 1osiHua

4.6.3 o 1Msmesinanly

[ g -2 -1 Y d’ a1 w 1
9A31M 58U 1Y (mg em's ) VBIRNAINDG (A15199 4.55) Uarrunds luuaas
v H v
20 Yan I tazliauanannuluneada awaney 60 Turasilgn aunsznang
td' [ [ dl [ [ T @ d‘ Yo z 1 % d' [ [}
1019 150 Aunasign fiey 150 Aunaalgn wudnaee IasuImMINTINo1y 90 Tunas
A o 3 A A 1w 2 -1 A o A Yo
gn Toasimamerininly TawnAigaminy 1.83 mgem’s’ 5090901A8ANA1IADIN 1ATY
Y 1 u H % % Ll Q 90’ 1 QU
UIMINTIN01Y 60 taz 30 Tunaslgn Taelindniimsnteriainly miny 1.21 uag 1.18 mg

¥ 1 £ A v 1 o o 90’ L
em’s' @115 UANNEIIUIUVDIHININTILANAINAY W‘U’NﬁNaﬂﬂﬁ@@liWﬂﬁﬂWﬂHWﬂWﬂﬁlUNﬂ

[ [

b4 H ' H
AMnelauana1enu lun1eadaauane 1y 60 Munasan %uﬂ‘igﬂ\‘]ﬁ\‘l 1919 150 TUNA9

Q a a

A

1 @ ’.f a0 A 4 Y Yo ’.f ' v 9 A A
ﬂgﬂ WU ’E)GI‘iWﬂTiﬂWEIHWWﬂGl‘UiJﬂnﬂﬂ“V]ﬁﬂlll’E')NﬂﬂTWl’fNUlﬂiUuWﬂ’JMﬂNuWuu@ﬂVltjﬂﬂﬂ 1

£}
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[ AW %’ A 1 o -2 -1 A AY Yo
U IﬂElllﬂﬁ]@lﬂﬂﬁﬂwum1ﬂ1‘1J3J1ﬂ1’1’Q’ﬂL1’ﬂﬂ°]J .18 mgem s i@\‘]ﬁ\iﬁJWﬂ@WﬂﬂW’J@]’ﬂ\‘]ﬂqﬂ‘iU
Y 0o < ] v R Ao 1 '
ﬂ’ﬂllEIW’JNWHGIIEJQUWUWII\‘]HWHLWMM1ﬂéldjuﬁ@ S5uUag 79U %Qﬁ@ﬁﬂﬂ1§ﬂ1ﬁlu1%1ﬂﬁlﬂﬁﬂ1aﬂa\1
Y 2 - o w J tY { o ¥ Y {
N 112 1ag 1.10 mg em’s ' MNAIRD @audnaaeed lasuimindsenuuniigane

y 1 $ 1 % - -
15 T Ananaealisasimsmornnludaiesngaminy 1.07 mgem’s’

H Y 4 ¥ 1 2 { 1
M3197 4.55 8931M3A1911910 10 (mg cm’s ™) vo9RNAIABY e las UL I3y

HAZANVINIUIULANA AU

Y
9731115M1811910 10 (mg cm’s ™)

AINAa0Y 91g (Wraailgn)

30 60 90 120 150

1 2

3 <
UININUINDY (A)

30 Turaalgn 0.03 0.97 1.01 1.00 1.18
60 Turaagn 0.04 0.93 1.02 1.03 1.21
90 Tunaalgn 0.04 0.93 1.04 1.06 1.83

4 1 4
ANYIUIUUDIUININUY (B)

19 0.04 0.98 1.13 1.07 1.18
57U 0.03 0.95 1.09 1.04 1.12
7 0.04 0.93 0.99 1.02 1.10
15U 0.03 0.91 0.89 0.99 1.07
AURAY 0.04 0.94 1.03 1.03 1.12
LSD (0.05) (A) ns 0.02 0.02 0.01 0.03
LSD (0.05) (B) ns 0.02 0.02 0.02 0.04
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 14.12 2.61 2.39 2.08 3.77

[

1 ' o aaa A 4 A -4
ns = 113J3Jﬂ'3"|1|u§5]ﬂ§5n\1ﬂutl'lﬁ/n\‘]ﬁﬂ@lﬂigﬂﬂﬂQTN!ﬂf@NUV] 0.05 !ﬂ@il“ﬁu@

4.6.4 3ananinluly

3 73 2 o : "o : !
Ysunanihluly esidud) ¥eadnn11nee (1131399 4.56) uaEHuus luuaazsiseny
a a a v [ aa g’/ 1A v v =2 A
MasyanTa uazliauanannuluneada auanely 60 Junalgn aunsznadaneny

v v A v [ 1 o A Yo %’ ' o A v [
150 ﬂuﬂﬁﬂﬂgﬂ 91y 150 'Juﬁﬁﬂﬂ@lﬂ W‘]J'ﬂWﬂﬂTJﬁ’E]\?ﬂvlﬂiﬁJHWW'Jll"lNﬂﬂm 90 'Juﬂﬁ\‘]ﬂ@lﬂ
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=\ %’ a1 ~ Y S 3 4 A o ~ Yo sol 1 ]
Hlsmanilululinmnfige miny 59.99 Wlesidud sesasnfedna1nesn lasuimauds
d' @ [ = =Y %’ " v d 3 4
o1y 60 wtaz 30 Iuvaslgn Tasumdsuaniluluminy 54.20 uag 48.46 1o sigud
Y 1 % 1 o 1 o = 90’ 1
AMUdIAY FIMTUANVEIUIUYBNIMINTIANA1 Y WUNTFari TEUS s luluian
1 o an g’/ ld‘ w [ q'/ =1 dl % [ d‘
uana Ny lunadanuanely 60 Jumaglgn aunssNIneneny 150 Iuvdsilgn Ne1g 150
[ [ 1 %’ a d' d' LY Yo %’ 1 o
Tunasgn wun Buanhlulufswnigaieinaiaeslasuanuenuuseaimiue
Yy A A o A H ) P-4 A o ~
wudesngane 1 1 Tasuanfsuaniluluminy 62.05 lesidua 503a3u1AoRNA1INDIN
Yo %’ J % A d%’ A [ é A A 3,} Y]
T&5uanueuIursIIMINTIUIERNIINUUAD 5 taz 7 S FaldSuanihluluminy
P 4 o o 1 o ~ o ¥ o ~
54.67 uaz 52.50 wlosidud amdny daudnaeesi lasuimiudeuunigane 15

19 @ =\ g =L ) ~ (Y S I o
U WﬂﬂT'J@]@\33Jﬂ%ﬂWﬂlu11u1‘UNﬂ’]u@ﬂﬂq¢]Lﬂ’]ﬂ‘U 47.65 1WoiiHua

a = ¥ Jd < J. @ A Yo % o A
M13194N 4.56 ﬂinwmuﬂﬂu (!ﬂ@il“]ﬁuﬁ) UBDINNATIND Lll’f)UlﬂiﬁuTﬂﬁNﬂJﬂﬂ“ﬁ’Jﬂ@th!ag

ANNEIUTULANANNY
Wanahluly (e isud)
Fanaans 91y (Funaailgn)
30 60 90 120 150

%’ v A
UININUINDY (A)

30 Junadilgn 43.25 56.12 48.77 44.47 48.46
60 Turalgn 43.82 48.75 51.12 50.53 54.20
90 Juviaailgn 43.21 48.71 55.74 57.42 59.99

Y J .
ANVYIUIUUBDIUININUY (B)

17U 43.93 59.33 60.34 61.62 62.05
59U 43.17 52.66 52.23 54.29 54.67
79U 43.21 47.19 50.20 47.39 52.50
15 43.40 45.59 44.74 47.39 47.65
Anay 43.43 51.19 51.87 50.81 54.22
LSD (0.05) (A) ns 5.62 5.14 5.76 5.66
LSD (0.05) (B) ns 6.49 5.93 6.66 6.54
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 13.16 13.03 11.76 13.48 12.40

@

= 1 [ aaa A 4 A I 3 J
ns = "liJiJﬂ’ﬂiJl,L@lﬂ@lNﬂuﬁluﬂNﬁﬂﬂﬂi%ﬂﬂﬂ’ﬂm%@uu‘ﬂ 0.05 1lo31Fua
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4.6.5 anamaslsilad 10 meluly

=Y a 4 Aa a [} 1 [ g L9 C%
1Fuanaelsvaa o meluly (Waansuae 100 asuiminluaa) vesRnA1INBY
1 Y
(13199 4.57) UanEunls Tuugazaeergmsnig@an Ia taziawanaanuluneada aaua
d‘ [ (% q'/ = d‘ [ (% d' [ (% 1 %
N01g 60 Tunadgn aunIzNIDIND1Y 150 Tunaallgn Ne1g 150  Tundlgn WuIEn
d' Yo %’ 1 L d' v 1Y S A a 4 S d'
Anaean lasuimaudsiieng 90 Junaslgn HilSumaae IsWlad v aeluly awniga
1] Q =) a u 1 % 90} v (%3 { % 90’ 1 % {
R 0.12 HaanSuse 100 nsuihviinluaa sesawnAeina1Inen 1asu1MINTINeY 60
@ Y] = | = a 4 T W Aa a o ]
wag 30 Junaalgn Tasumisnanas lsdlaa o meluly miav 0.08 tag 0.06 Jaaniuse
b4 R 1 @ ' @ = ° a
100 nSuihminluaa dwrsuanueIUILYNNINTIANA1 T HNDI Travi RSy

a J = 1 o aa d 1A @ @ v =K
ﬂﬁ@Iﬁ‘V‘lﬁa 19 msf!uh uﬂummmﬂuclumﬂﬁmmumnmq 60 'J’Ll“ViEN‘]JQﬂ IUNTTTNDIDY

H =) = =) =) Qv 1 o 90} L% v
M990 4.57 USuaaaslsdad e meluly @adnsuae 100 nsuivnluaa) veeRn

4 % 1 L4 { 1 1 L%
AIANDN Lﬁ’ﬂllﬁglji']J‘L!”ITI’JN%N?WTNBRJLEE]%?YJ”INEJ'I’J‘M"IL!LW]ﬂG]Nﬂu

Suanae 1sflad o meluly

a a [} 1 U ?)‘ £
(Waan3una 100 ﬂilll!'lﬁl!ﬂiﬂﬁﬂ)

?N‘Vlﬂaﬂﬂ
91g (Funasilgn)
30 60 90 120 150

hudafieny (A)

30 Juviaailgn 0.003 0.03 0.03 0.03 0.06

60 Junaalgn 0.004 0.01 0.04 0.05 0.08

90 Juviaalgn 0.003 0.02 0.05 0.06 0.12
mmanummmﬁMamﬁ (B)

13U 0.003 0.02 0.05 0.07 0.11

57U 0.003 0.02 0.04 0.05 0.09

77U 0.004 0.02 0.04 0.04 0.08

153U 0.004 0.01 0.03 0.03 0.05
Minge 0.003 0.02 0.04 0.05 0.08
LSD (0.05) (A) ns 0.005 0.01 0.01 0.01
LSD (0.05) (B) ns 0.006 0.01 0.01 0.02
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 0.29 27.09 28.19 31.45 24.86

@

= 1 [ aaa A 4 A I 3 J
ns = "liJiJﬂ’ﬂiJl,L@lﬂ@lNﬂuﬁluﬂNﬁﬂﬂﬂi%ﬂﬂﬂ’ﬂm%@uu‘ﬂ 0.05 11lo31Fua
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[ [ A o @ ' = a J = A A
150 Turailgn Ne1g 150 Junasgn wun Ysuauaaslsilaa o melululaminigaie
tY Yo 2 @ 9 A A @ S = a J
AnAaesIdsuanueuuvenihmudnuiesiigadio 1 11 Tasliaffuunaelsiad
1 % a =) % 1 - 90‘ %4 LY 1 3
o meluluminy 0.11 Jadnsuae 100 nfnihminluaa sesawnfednaae lasuaim
FI] o A I = ) ' A
#1IUIUVBANNINTINWHNINTUAD 5 ag 7 U FaNTuanas IsWaa o melululia
1 4 = = [ 1 - SO’ % o QJ 1 LY 1
Wooaunny 0.09 uaz 0.08 Haaniuae 100 nfuihminluaa awday aurnA1IAeN
Yo ¥ o A A [ o = a) J o
1a5uihmandeemuuunnigade 15 Ju Ananeestidsuianaslsdlad o neluly Tia

H 1 % = =) u L} u % o
dooNgaminy 0.05 Haaniuae 100 niutminluda
dJ
4.6.6 YSanamaslstlaa 1 mealuly

=Y a J A | A Far [ Y] % @ o
15umunaelswaa 1 n1eluly (HadansSuae 100 ATuIKITAlUEA) VOIRNAIINDY
1 Y
(13199 4.58) UAEunals Tuuaazaergmsnsgdu Ia waziammnaanulunaana asua
d‘ o./ [ o'f =4 d‘ (Y (% d' U [ 1 v
N91g 60 TUriagn IUNTENIDIND1Y 150 Tunalgn N1y 150 Tunalgn wumn
~ Yo %’ 1 v Y] @ A A a A= =l ~
Anaoan lasuimaudsiely 90 Tunaslgn NlsmanasIsiad 1 meluly inwiniga
1 % =) a (%] 1 % %) % % { U 90’ 1 %3 H
N 0.29 aansuse 100 nsuwtinlude sesatnAena1Inesi 1aTuhmaudIiey 60
[ [Y] S =Y =Y = = | T W
waz30 Junadilgn TaslimlSuiunaslsdaa 1 meluly Uaraeasmnu 023 uaz 0.17
=Y =) (% 1 u BO} -7 o % 90‘ 1 (-} [ (%) Ll o
Jaansuao 100 NSuINMNAluae d115UAVIUIUVBIUINIVTILANANDUNDNNHAN
=Y a 4 [ [ [ aa g}/ 1A [ [
T¥)5uanaelsWaa U aelululidwanaisiulunisataasuanely 60 Aundailgn
=] [ [ d' (% (Y 1 a Jd A =
MNTENIDI01Y 150 Tunaslgn Nerg 150 Junanlgn wun snunaslsilad 1 aelulud
1 A A @ Yo %’ 1 @ Y A A @ =
aunfige ernaaedldsunnuenuiuaesiimivvsnudesiigane 1 1u Taglian
=Y o Jd A [ a A [ 1 [ % [ A %
Fnanaslswaa 4 meluluminy 031 daansuas 100 nsuminluaa s0909ABAN

v
o =2

4 A o 2 3 a
mmmﬁ"lﬁ’iummfn’m1ummmmmmmmnmnﬁuﬁa 5 uar 7 U Glf\ifl‘ﬂiiﬂ‘m

a J T W Aa Aa o 1 [ % [} o
aaolsvaa U melulyminy 0.23 uaz 0.20 Yaansuae 100 nSuihninluaa enudiay a1y

o A Yo %’ 1 v A A v o S A 2 d A
NﬂﬂTJGIEN‘V]llﬂTlJu"I‘ﬂ:]ﬂJGINEJ"I'Ju'IU‘Jﬂﬂ'ﬂQ’ﬂﬂ@ 15 AnAaeslYSuiunas lsiaa O

Yy A

1 1 (% a =) (%] 1 U %} L%
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H =Y a 4 a a Y] 1 [ %’ Y] &%
MmN 4.58 1Svramaelswaa 1 meluly Glaansuae 100 nSuEMInluaa) YBINR

4 Y \ % 1 | A v
RGN Lﬁa”lﬁ’i‘uumaumﬁmqmquazmmﬂnumuﬂﬂmmu

Saunaelswad U meluly

A3

o o

(Haansuse 100 nSunnluaa)

?N‘Vlﬂa?N
91 (Aunalgn)
30 60 90 120 150

hiudaiieny (A)

30 Juvaailgn 0.03 0.06 0.10 0.15 0.17

60 Juviaailgn 0.02 0.05 0.12 0.20 0.23

90 Juviaailgn 0.02 0.05 0.14 0.25 0.29
mmanmummﬁMamﬁ (B)

134 0.02 0.08 0.17 0.26 0.31

59U 0.03 0.06 0.12 0.20 0.23

7 0.03 0.04 0.10 0.18 0.20

153U 0.02 0.03 0.09 0.16 0.17
Ao 0.02 0.05 0.12 0.20 0.23
LSD (0.05) (A) ns 0.01 0.03 0.03 0.04
LSD (0.05) (B) ns 0.01 0.03 0.04 0.05
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 25.80 31.54 29.17 22.42 24.76

(%

(= 1 [ QQd' d' @ d' - 4
ns = LiNaNuuanaenu lunNadanssaua NN UN 0.05 WosiEua
d
4.6.7 Wnanaslsiaameluly

= 4 % { U A 3
5uanan IsWadmeluly (SPAD unit) ¥9IRNA1IABDI (15199 4.59) HAUNUNIAVL
F)

A A da! =Y )\ 4 &% = J [ an =
ATNDIYNINNUU ‘]Jilﬂmﬂa’éﬂi“I/\|t’;1aﬂ181u1‘ﬂNﬂﬂTZlG]’ENllﬂHLGIﬂGINﬂuiuﬂNﬁﬂﬁﬁﬁ!m%ﬂ1

o2

60 Tunagn auNTTNIDIN0IY 150 Tundilgn fe1g 150 Tunaalgn wuNHnAIAEIN

2

Yo ?,’ 1 o A @ @ A A =\ 4 A ~ [
185 urimudsfieng 90 Tunaslgn Hlsumnaslsiadaneluly Jawniige i 52.85
. =) o d' Yo %‘ J % d' (% [ =
SPAD unit i@\iﬁ\iiﬂﬂ@Nﬂﬂ13ﬁﬂﬂﬂ1@iﬂu1ﬂ’)hﬂlﬂﬂﬂ1q 60 uag 30 auwm‘ﬂgﬂ Iﬂﬂllﬂ1

uuaas lsWadmelululiaiaanauniny 48.97 SPAD unit 118 45.21 SPAD unit A1U81A1

) o %,' 1 % 1A o Y a J a1 1 o
F11SUANNENIUINVEIIMINTINUY naih IHSnanae IsWaanaluly Tawanaenu
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v v v H [
lumsadanaiony 60 Junaslgn aunsznadaiieny 150 Iunasllgn ey 150 Tunas
1 = 2 J S A A o Yo 3
Ugn wunlsuanaslsiaanelululinuiniga Wednaaesldsuanueuiuvei
v % Y A A [ = =Y a 4 " v .
MY desigans 1 U lasianlsuanae lsWadaieluly miiu 53.92 SPAD unit
A LY d‘ Yo g 1 Y A d%' A [ é =
59989HIABANA1IADIN IAT UANUEIUIUVE NIV IUALINTUAD 5 1ag 7 Tu Fl
= ay J v 1w o_ v ! o/
Ysanaslswadmelululisnaaauniny 49.60 uay 47.73 SPAD unit AINEIAY TIURD
A Yo % v @ ~ A [ % a A =\ 4 =
Aanaeed lasuimantsenuumnigane 15 Tu Ananaeslilsuanas Isiadnelulud

AtooNgAIMINDY 44.80 SPAD unit

4 (= a 4 o y [ 2 o A
M319N 4.59 15anaslsfadnieluly (SPAD unit) ¥odrinn1Ia0d (e 1asuiimingan

PO WYHALANINYIUUANAIINY

15anao Isladmeluly (SPAD unit)

Tanaaea 91g (Auraailgn)
30 60 90 120 150

haudafieny (A)

30 Juviadilgn 20.22 30.10 31.91 43.15 4521

60 Turaalgn 20.58 27.45 35.41 47.50 48.97

90 Junadilgn 20.89 27.76 37.18 51.00 52.85
ﬂ’JTJJEJTJ‘LH‘L!ﬂJ’EN‘L?l;'IVI"JZJGITQ (B)

19U 21.34 32.35 40.32 52.54 53.92

59U 20.31 29.10 35.50 47.86 49.60

73 21.11 27.31 32.61 45.15 47.73

153U 19.50 25.00 30.92 43.31 44.80
A 20.56 28.44 34.83 47.21 49.01
LSD (0.05) (A) ns 221 3.73 3.35 2.79
LSD (0.05) (B) ns 2.55 430 3.87 3.23
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 12.77 9.23 12.71 8.43 6.78

a

ns = lianuuanaanuluneana

[

A
NIzl

A 4 oA s 3
ANULBDUUN 0.05 L’]J’E]il,“]fu@]
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4.6.8 ANNFIVBIMAY

] '
= s 1 a

Y
mmqwmﬁﬁu (?Nﬁ"l!%ﬂ!%ﬂﬁ) VDINNAINDY (119190 4.60) NANALNINYUAY

9 '
aa o ra

{ A é’ ° o 1 [ o o @
PN ANUgIaIdIduAnaaeliawanaenuluneatan ey 60 Tuwnaalgn
= A [ v A [ v ' o Ay Yo 2 o A
INTZNIDINDIY 150 Turiaglgn No1g 150 Tunaalgn wundna1aesn IdsuihmIngan
019 90 Tunaslgn Hanugevesdiduiianniiga My 42.48 1 WUAWAT TOIAINIADAN

~ Yo f,’ 1 o A @ [ a o Y A
AMAOIN 15 DINNINTIN01Y 60 naz 30 Junasilgn Taslimnnugauesdiduiiaianas

1 [ a a o w 9 4 %l '

MY 36.07 KEUAINAT UAY 35.64 IHUAAT MUEIAY F1HTUANIVEIIUIUVDIUINIY
dauanannu nun e lianugevesdauiismandrenuluneadannieeigmssey

d' o Y = % A Yo %’ 1 o A
M3197 4.60  ANNFIVOIIAY (DIFIFAITOE) VOIHNA1INBI W0 TAsUINNINTINTI01Y

HAZANNENIUIULANAINY

o Y =
ANFIVIIA Y (DA UH AL )

GRIGERR 91y (Junavilgn)

30 60 90 120 150

]
1 v A

4
HININVINDIY (A)

30 Juvidalgn 11.86 17.03 19.58 29.18 35.64
60 Juviaalgn 12.26 15.43 21.91 32.44 36.07
90 Junaailgn 12.32 15.18 22.56 34.64 42.48

Y 1 L
ANVYIUIUUDIUININUY (B)

17U 12.31 19.47 24.96 36.77 47.03
59U 12.08 17.14 22.05 3391 39.26
77U 12.45 14.80 20.39 30.88 35.78
15 U 11.75 12.12 18.00 26.80 30.18
ﬂl"lméﬂ 12.15 15.88 21.35 32.09 38.06
LSD (0.05) (A) ns 1.52 2.35 421 4.75
LSD (0.05) (B) ns 1.75 2.71 4.86 5.49
LSD (0.05) (A x B) ns ns ns ns ns
C.V. (%) 13.71 11.36 13.08 15.59 14.83

@

= 1 [ aaa A 4 A I 3 J
ns = lliJ1Jﬂ’ﬂiJLL@]ﬂ@lNﬂuﬁll‘!‘ﬂNﬁﬂﬁﬂ’i%ﬂﬂﬂ’ﬂm%@uuﬂ 0.05 1lo31Fua
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Effects of Rates and Numbers of Two Organic Manures Applications on Growth and Yield
of Houttuynia cordata Thunb.
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ABSTRACT
Organic fertilizer such as animal manure is essential in improving soil productivity and crop
production. Hence this study was carried out to determine the optimum rates of two organic manures
and the numbers of fertilizer applications on the growth and yield of Houttuynia cordata Thunb. The
experiment was conducted at the experimental field of Faculty of Agricultural Technology, King
Mongkut's Institute of Technology Ladkrabang, during May to August, 2013. A split-split plot in

randomized complete block design with three replications was employed. Two types of organic
Key words: Houttuynia cordata Thunb., rates, frequency, manure, yield
E-mail: Rabbit.Liphan@hotmail. com

'medtmatulaiinmdaie aucwmatdsdmnmss anniumaluladwrssaninddnuminiaianmai raansl
NMWHUILAT 10520

Department of Plant Production Technology Faculty of Agricultural Technology, King Mongkut's Institute of Technology
Ladkrabang. Bangkok 10520



201

manures (chicken and pig manures) and two rates of organic manure application (3 and 4 ton
per rai) and six varying numbers of fertilizer application (namely: single dose, split, split-split and
split-split-split dose applications at different growth stages) were as main plots, sub plots, and sub-
sub-plots, respectively. Data were collected on the growth and yield of the crop. Chicken manure
gave higher stem, leaf and total dry weight than that at pig manure. The higher rate of 4 ton manure
per rai gave significantly higher growth and yield than did the lower ton per rai rate. As the numbers
of fertilizer application, split-split-split dose applications of organic manure gave the highest total dry
weight and dry weight yield, followed by split-split and split dose applications, respectively. The
single dose application of organic manure gave the lowest yields. There was no interaction among
the types, rates and numbers of manure applications. Based on the result obtained, split-split-split

application of 4 ton per rai of chicken manure is recommended.
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w o < + &
ANFNTANIAIUALEIADMIT 1RjBRRNTS 2 1iin
[nnTmnsinsekasauaniineiluionen wud Wijoyaldddes vy 6.21
4 ety = 4 e et e + 3 - el - ] l’l'
daliAranailunsauinndrijayagnaniines wiatu 6.46 s 2 stisdiaciuilunsadntisaviniu dou
saae s luijuysldanmsieszinudnd Total N, P waz K wini 2.65, 2.1 uas 2.33 wlefifud daf
! L J 1 [ A [ 3 L8 L] -
Anunnndntjeyaansidl Total N, P uaz K winfil 1.40, 2.40 use 1.88 ilafifus audasu

Table 1 Chemical properties and nutrient contents of organic manures used in this study.

Parameter Chicken manure Pig manure
pH (1:2.5)" : 6.21 6.46
Total N (%)” 2.65 1.40
Total P (%)” 2.11 2.40
Total K (%)" 2.33 1.88

"1:2.5 water : fertilizer measured by pH meter , “Kjeldahl method , * ™ method by spectrophotometer and atomic
spectrometer.
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Table 2 Stem dry weight, rhizome dry weight, leaf dry weight, leaf area index (LAI), fotal dry weight and leaf dry weight yield of Houtluynia cordata Thunb. at 120 days after the plant grown under two
types of organic manures, different rates and numbers of manure applications.

Treatments Stem DW Rhizome DW _LeafDW LAl Total DW Leaf DW yield
(kg/m") (kym”) (kg/m’) (kg/m’) (kg/rai)
Organic manures (A)  Chicken 3145 488.5 299.0 9,11 1102.2 478.4
Pig 97.0 150.2 121.2 3.90 368.7 194.0
Rates of organic manure (B) 3 182.5 219.0 135.5 5.45 637.2 216.8
(ton/rai) 4 229.0 419.5 285.0 7.56 933.7 456.0
Numbers of manure application (C) ™ 183.7 266.2 200.0 5.85 666.7 320.0
T2 194.5 288.7 204.7 5.94 687.5 3276
T3 210.2 310.5 205.7 6.18 22,7 328.2
T4 211.7 3375 206.2 6.73 783.7 330.0
15 212.7 343.0 217.5 7.07 7732 348.0
6 2222 360.2 226.7 Ler 809.2 362.8
Mean 205.8 319.3 7 21041 6.50 7355 336.2
LSD (0.05)(A) 180.2 396.7 164.7 4.61 645.0 263.6
LSD (0.05)(B) 34.5 80.7 38.2 1.39 137 61.2
LSD (0.05)(C) 33.2 61.5 ar.7 117 81.7 36.4
LSD (0.05)(AxBxC) ns ns ns ns ns ns
CV. (%)(A) 252 33.8 21.3 23.52 27.8 21.3
C.V. (%)B) 13.5 22.9 14.6 17.19 124 14.6
C.V. (%)C) 15.5 18.5 217 17.23 13.2 21.7

LAl = leaf area index; DW = dry weight
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NNA1INY (Houttuynia cordata Thunb.)

Effects of water irrigation amount on growth and yield of
Chinese lizard tail (Houttuynia cordata Thunb.).

i Y da v dix av 1
AUHUHUNY aNUD  UaL U ITNIAUNINAQ

Somanan Liphan" and Somyot Detpiratmongkol!

unAnea: Iuﬂizmﬂiiﬂﬂﬂjﬁ‘ﬁmﬂ’]ﬁ\‘lﬂfl’ml?l”‘ﬂ\‘iﬂ’1Tﬁﬂéﬁﬂ?ﬂﬂﬂ?ﬁﬁﬁuﬂmﬂﬁ{iﬁﬁLMN’]ZLLﬁﬂTﬂ ANIRBENgaENg
Ain edlsfimudeyannasivansnazainisifitnedamnazannasinlinsasgAuinuasnanan e
ANRRLNNINIUATIN ALAaLet AatiiqailsvasArainisAnenluafeil tefasnimeuiaaes i
aatlazmuniisanisesnauls LasKananIeInAIRes NsasesilanilunenEaunaant sasanznalulad
nanues annfmaluladnszaasindIANANMUIIAIANITZIIN NPV INNATNAABITENINUABY SUITAN W.A.
2556 114 WEIEU W.A.2557 ANN1INAABLLIL Randomized complete block design Tmyﬁ’]mﬁﬂ@ﬂﬁﬂ RRRILENAN
lunsznng iviemun 4 41 &eneaed fie nMslifihgadsgnuuiinaines 6 ssy uuiugiudnagaueeensli
wraLszniu (W) Aenisszwagesigranangininunszve () Taldnsdiuaes IW/E wiaiu 0.2, 0.4, 0.6,
0.8, 1.0 LAY 1.2 HARINNIINARBINLIA ms’Lummﬂixmﬂuﬂ?mmwmeu mawﬂuﬂmﬁmmwmmnh
(ranspiration rate) fAntisInty Gmnaedidnislii 1.2 IW/E WmﬂummwmLuma_l?éﬂumwﬂunumﬂu
wuunaw] anaanesdinisiasyiiuln LL@:MN@N@MM@W@W@;@ uﬂuuniy Wiis fasuusie GroulimuLTi uay
winusiiavne SaniuuinauiednanaedlasuiliBunaiiaminag dounsliifisziu 0.2 IW/E &n
AnamesEinsasyFLlrmasasuLaslinanantArgn ﬂiwawﬁmwmﬂmuwmwm (WUE) mwmmmmwm
umﬂmmmumﬂmu smmW-ﬂﬂmimmmummmmiﬂimmamammmmwmmmmemﬂummﬂivmﬂu
ﬁuwmwmﬂmmmmmmumm 1.2 \W/E

AAATY: nslvhaadssn, maaslAaUln, nanas, inARes

ABSTRACT: In Thailand, water requirement studies for proper water irrigation scheduling for Chinese lizard tail
have been conducted in a very limited extent. However, information as regards the influence of judicious use of ir-
rigation water for better growth and yield of Chinese lizard tail is lacking. Therefore, the aim of this research was
to investigate the effects of water irrigation amount on growth and yield of Chinese lizard tail. The experiment was
carried out under glasshouse condition at Faculty of Agricultural Technology, King Mongkut’s Institute of Technol-
ogy Ladkrabang, Bangkok, during December, 2013 to April, 2014. Pots were arranged in Randomized complete
block design with four replications. Six water irrigation treatments, based on irrigation water (IW) to cumulative
pan evaporation (E) ration such as irrigation at IW/E ratios of 0.2, 0.4, 0.6, 0.8, 1.0 and1.2 were tried. The results
disclosed that increasing water irrigation amounts increased transpiration rate. 1.2 of IW/E ratio was found the best
among the different IW/E ratio tired, growth and yielding maximum which were significantly different from other
treatments. Leaves, stem, rhizome and total dry weight were increased by increasing water irrigation amounts. The
lowest growth and yield were recorded in the 0.2 IW/E ratio. The water use efficiency (WUE) increased with the
increased of water use. It is concluded from the study that the highest yield can be obtained when crops is irrigated
at IW/E ratio of 1.2 (highest water supply).

Keyword: Irrigation, Growth, Yield, Chinese lizard tail.
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Table 1 Transpriration rate (mg/cm’/s') of Chinese lizard tail grown under different water irrigation regimes.

Transpriration rate (mg/cm?®s”)

Treatments Ages (DAT)
30 60 90 120
Water irrigation regimes
0.2 IW/E 0.44C 0.76D 0.91D 0.95D
0.4 IW/E 0.45BC 0.77CD 0.92CD 0.98C
0.6 IW/E 0.47AB 0.79BC 0.94CD 0.99BC
0.8 IW/E 0.48AB 0.79B 0.95BC 1.00ABC
1.0 IW/E 0.48A 0.80AB 0.97AB 1.01AB
1.2 IW/E 0.49A 0.82A 1.00A 1.02A
Mean 0.47 0.79 0.95 0.99
LSD(0.05)(%) 0.02 0.02 0.02 0.02
C.V.(%) 13.54 11.96 11.98 11.67

DAT = Day after transplanting; * = value within a column to followed by the different letters are significantly

different by DMRT p < 0.05.

Table 2 Stem, leaf, rhizome and total dry weight (g/plant) and dry weight yield (g/m?) and water use efficiency

(g/cm?/mm) of Chinese lizard tail grown under water irrigation regimes at 120 DAT.

Stem DW Leaf DW Rhizome Total DWYy WUE
Treatments (g/plant) (g/plant) DW (g/ DW (g/m?) (g/m*/mm)
plant) (g/plant)
Water irrigation regimes
0.2 IW/E 0.14C 0.26D 0.49D 0.91E 15.84E 0.08C
0.4 IW/E 0.23C 0.76C 1.90C 2.94D 39.25D 0.13B
0.6 IW/E 0.51B 0.88BC 2.06BC 3.54D 58.28C 0.14B
0.8 IW/E 0.60B 0.97BC 2.77B 4.45C 73.06B 0.14B
1.0 IW/E 0.64B 1.13B 3.66A 5.59B 84.52B 0.14B
1.2 IW/E 1.12A 1.60A 4 .35A 7.27A 134.79A 0.19A
Mean 0.54 0.93 2.54 4.12 67.62 0.14
LSD(0.05)(%) 0.21 0.25 0.78 0.90 14.40 0.02
CV.(%) 18.92 17.95 20.50 14.59 8.28 7.60

DAT = Day after transplanting; DW = dry weight; DWY = Dry weight yield; WUE = water use efficiency;

* = value within a column to followed by the different lettters are significantly different by DMRT p < 0.05.
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