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Research Title : Influence of Manure and Water Deficit on Growth, Yield and Favonoid Glycosides of
Medical Plant Houttuynia cordata Thunb. |
Researcher : Mr. Somyot Detpiratmongkol

Faculty : Agricultural Technology =~ Department : Plant Production Technology

ABSTRACT

Drought and organic manure are important constraints to the productivity of Chinese lizard tail.
Thus, the aims of this research ware to investigate the effects of water deficit and organic manure on
growth and yield of Chinese lizard tail. The two experiments were carried out m the field and green house
at Faculty of Agricultural Technology, King Mongkut's Intitute of Technology, Ladkrabang, Bangkok,
during February to June, 2012. '

The first experiment was conducted under field condﬁction with the objective to study effect of _
organic manure on growth and yield of Chinese lizard tail. A Split plot in randomized complete block
design with three replications was arranged. Two organic manure (chicken and cow manure) and five rates
of organic manure application (1,2 ,3 , 4 and 5 ton rai_l) were as main plot and sub plot, respectively.
The results shown that Chinese lizard tail applied with chicken manure produced significantly higher
stem, leaf and root dry weight than those applied with com manure. The growth of Chinese lizard tail with
manure at 5 ton rai was the highest followed by those Chinese lizard tail applied with 4, 3, 2 and 1 ton
rai’ of manure, respectively. However there were no significant interaction between kinds of organic
manure and rates of manure application.

The second experiment was carried out at green house condition with the objective to study the
effects of water deﬁcit on growth and yield of Chinese lizard tail. Pots were arranged in Split plot design
with three replications. . Three water deficit treatments at different growth stages (water deficit at 30 , 60
and 90 days after planting (DAP)) were as main plots and four period treatments of water deficit (water
deficit for 1,3, 5 and 7 days, repectively) whereas sub plots. The results showed that increasing water
deficit stress reduced total conductance, chlorophyll contant, and transpiration rate whereas leaf
temperature increased. For water deficit in different phases of development, the largest growth and yield
losses occur the deficit occurred in early growth period (at 30 DAP) and lowest in the maturation period
(at 90 DAP). Among different water deficit periods, short period of water deficit (water deficit for 1 day)
gave the highest of plant height, stem, leaf and root dry weight followed by water deficit for 3 and 5 days.

However, the longest period of water deficit (water deficit for 7 days) gave the lowest of growth and yield.



v

However, there were not found the interaction between water deficit at different phases of development

and water deficit periods.

Key word: Organic manure , water deficit , Chinese lizard tail , yield.
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gauvgily (eermwaied)

Henaaeq 91Ny (Tundailgn)

30 60 90 120
wathiieTy 30 S 38,81 047 4170 4167
6031 38.70 37.71 40.12 40.15
90 Ju 38.65 37.53 38.11  — 38.60
ﬂ’JTSJEJ’I’JN'INiIENﬂ']i"‘U’Iﬂﬁ’] 1 ’3’11 38.27 36.53 38.34 38.26
39U 38.85 37.97 39.42 39.35
59U 38.86 39.35 40.22 40.11
79U 38.90 40.43 41.93 41.52

LSD.(0.05) (ﬂnmj'i‘ﬁmq) ns 1.13 1.16 _ 1.40
LSD.(0.05) (A1vesmsiarh) ns 0.77 1.09 111

LSD.(0.05) (mﬂﬁﬁ/’imq) X (ﬂ’:l”lij?;‘llmﬂ’li‘ll’lﬂéﬂ ns ns ns ns
CV.(%) (mﬂﬁn‘/"lmq) 247 2.60 2.56 3.1
CV.(%) (ﬂ’Jmé‘lJ’eNmi"U']ﬂﬁ’l) 2.42 2.02 2.77 ) 2.84
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4.3.2 Total stomata conductance
Total stomata conductance (m mol m™ s™) YBIRAATIABS (15197 4.22) WUITAITY
uandeiuluudazdreergmanioiula faaneesii IdTumsniaihfidieguanatedu nuh
fi1 Total stomata conductance ﬁﬂ'wLmnmaﬁu‘lumaﬁﬁﬁﬁmdﬁmq 60 Fundsilgn wnsziiedad

o @ o [ o - Ay Yo g a o o
9g 120 Tuvndailgn ety 120 undslgn wudidnaseshilasunmsvimhiiony 30 fundulga

: H - - - o/ q o ’a’ 1
M13147 4.22 Total stomata conductance (m mol m”s") ¥9sdAMIABS e IATUMINAhfiT

T o g v L
DIGLANANAUUAY Mﬂuuﬂunmmuuﬁ AANNU

Total stomata conductance (m mol m> s'l)

Fananos oY (Fundlgn)
30 60 90 120
wnthiio 30 $u 14.89 12.16 1280 1273
603U 15.13 1334 13.95 13.84
90 1 15.39 13.69 18.28 17.75
ﬂ’J'lﬁJEl'l’Ju"Iuﬁll’Nﬂ”li‘U']ﬂﬁ'l 1 5’u 1541 14.04 16.58 16.55
39U 15.39 13.35 15.54 15.68
59U 15.08 12.87 14.48 14.89
73U 14.68 11.98 13.44 1331
LSD.(0.05) (mﬂﬁwﬁmq) ns 0.51 0.90 0.75
LSD.(0.05) (ATafvesmsiath) ns 0.43 0.1 0.73
LSD.(0.05) (ﬂnmfﬁ'imq) X (ﬂ’Jméﬂl’e‘Nmiﬂl‘lﬂﬁ,ﬂ ns ns ns ns
CV.(%) (ﬂlmffﬁmq) 2.99 3.52 5.34 4.39
CV.(%) (mm?ﬁmmswwfﬁ) 5.66 3.36 6.12 5.03
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fiA4B Total stomata conductance Tosfigamiify 12.73 mmol m®s™" sesnunie miﬂnm?”nﬁmq ‘
60 Tundailgn TaufiAn Total stomata conductance Wi 13.84 m mol m™s™ daunaIassiifints
vy 90 Sumdetlgn Wyl Total stomata conductance wnfiganiify 17.75 m mol m?s™
dmsunsnabidunannuuandieiuiinaden Total stomata conductance ¥84AAIABITIM
Lmﬂﬁhqﬁuiummﬁﬁeﬁuqu 60 Tundailgn aunsevisiaiieny 120 undagn feny 120 Tu
naalgadaanaesiilfiunsnndifiunanudesiiqgatie 1 Ju fis1ves Total stomata
conductance SAMNNTIGARIAY 16.55 m mol ms” waziiodnaines I8FumsnaiEiunan
a3 uaz 5 Sufinavi 19 Total stomata conductance ¥o9RnAIABATATAARUIRY 15.68
uAg 14.89 mmol m”s” amdidy daudnanaesdildiumsnathdlunannuiigade 75 fn

A1IMBTAN Total stomata conductance A 1ipefigAWIINY 13.31 mmol m”s™

433 9asINsAehniy
U ’ g - - 73 1 L] 1]
BA5IMIMEINA L (mmol m” s ) YVBIANA1IABL (815199 4.23) WUNTAIUUANATS
o 1] L] =Y o U H U g H 1 T L% T Qs
nmuluudazyeemsesguau la Anaeesitldsumsvatihdseguand1adu wuisasims
g =Sl t o/ LX) g’l |d' Qr o Q'J r=1 d' Q/ Q/
mohnnluliswandeiulunadadwdiiong 60 fundalgn sunseyisieiiong 120 Junda
:.{ ar [} 1 LY d' 9las 2.’ 4' o Qs ~ o %’
ilgn fiog120 Fundatlgn wud Anannesh ldsunisvathiieny 30 Tundslgaiisasimsnei
{ Y] -2 - %’ 1 ) Qs J
nnludesiiganindy 0.147 mmol m”s” sesannfAemsumitiiery 60 Fundagninedaives
L] QU o ki T -7 { ’O’ 1 Qo Q
Total stomata conductance 111111 0.242 m mol m” s 3UANATIABINNN1SVIATIBIEY 90 Funde

\J 4 ’o’ 3 L - - ] Q/ 3°l
ign wuhiiganmemeihanly vinfigamiidi 0291 m mol m”s” dmSumsunaihiiunanny

QQ&‘I T

1] 4 1] (-7 %’ 73 T ] @ /s
uandnnulinadedasnisaiediain luvesdnniaedisuandisiulunisadfaudeiy 60 T
o & $ @ o 1 o ) Y { s ¥
ndatlgn aunsiafisiiony 120 Tumdadlgn fieny 120 Fundslgn dranaesit ldsums ey
Y & v Ao ¥ P a " @ 2 -1 A
naudesiga Ae 11U Udannsateinnly Tawinfigamiiny 0.401 m mol m s 'uaziile
@ [y Y g 4 X v A a Sl as 4
Anameedlasumsviatidiunanusndudy 3 wag 5 Sudnarihldsasimsmeinnluves
ANATIABIIAIAARNVIING 0.330 1A 0.267 mmol m”s” udidy drudna1aef lasunisea
Y g a =S [V A @ 1 AT Y A (Y -2
Widlunanuiige Ae 73U dnanessdidasimsmethanluliadsefgawiin 0.190 m mol m

-1
S
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ci Q g -2 -1 o t!l s ?,’ 4' ]
MINN4.23 9a5Imsmeninnly (mmolm”s ") YBINAATINDY ma"lmumwmmmmmq

] Q 9°l 1 Q
uﬁﬂmaﬂuu.a3mwu‘nﬁ‘]unmmmmnmaﬂu

o Y -
931031811910 1Y (m mol m”s™)

Hanano 91N (Fundnlgn)

30 60 90 120
mﬂ-ﬁwﬁmq 30 1u 0.234 0.154 0.172 0.147
60 S 0.234 0.334 0.236 0.242
90 Ju 0.230 0.365 0.329 0.291
ﬂ’)TﬂJEJ']’Ju'lu‘lli’)\iﬂ'li‘U'lﬂﬁ’l 1 ’S“N - - 0.209 0.366 0.334 0.401
39U 0.228 0.301 0.265 0.330
59U 0.243 0.263 0.208 0.267
79U : 0.250 0.208 0.152 0.190
LSD.(0.05) (mﬂﬁnﬁmq) ns 0.047 0.056 0.054
LSD.(0.05) (ﬂ’J”IiJéﬁlﬁNﬂ’li‘lﬂﬂii“l) ‘ : ns 0.051 0.051 0.062

LSD.(0.05) (mm’i‘ﬁimq) X (ﬂ’J”Illé‘llﬂdﬂ'li‘il‘lﬂ&'_]) ns “ns ns ns
CV.(%) (nahifie1e) 1115 1474 2060  16.10
CV.(%) (@rmudveanisvianiy 20.29 18.29 21.35 20.90
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Telosiiganiny 74.76 wlefidud

| H @ A o ¥ & ' W
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b4
gaznasiunaiuiu

Wananhluly
fnaaeg g (Tundalgn)

‘ 30 60 90 120
mﬂffﬁmq 30 344 83.92 76.95 82.28 84.37
60 U 84.20 87.73 88.56 ~ 90.86
90 U ' 84.51 92.85 95.34 92.03
AMNITIUIMYBINTNIAT 1 T 8545 . 92.69 94.88 96.32
37U 84.98 87.71 89.17 89.21
59U 83.31 84.03 86.99 81.40
79U 83.11 73.94 83.87 74.76

LSD.(0.05) (mmfv?imq) ns 1.98 2.84 4.76
LSD.(0.05) (A uesnisviatiy) ns 3.42 3.89 5.45

LSD.(0.05) (ﬂnﬂﬁv‘?imq) X (mméﬂlm msejm1§1) ns ns ns ns
CV.(%) (mmﬁwﬁmq) 1.41 2.05 8.83 11.06
CV.(%) (mmﬁmmmmmﬁw) 6.78 5.76 4.43 6.41
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Psunaae lsilad 1o

Fananes 01y (Fundadgn)
30 60 90 120
wathiieny 30 $u 0.02 0,03 003 005
60 1 0.03 0.03 0.04 0.07
90 U 0.03 0.05 0.08 0.1
ﬂ’J']ﬂJEl'l’Ju'lu‘ilENﬂ'li‘U'lﬂ‘l?’l 1 '5’1‘! 0.04 0.05 0.06 0.12
39U 0.04 0.05 0.05 0.08
59U 0.04 0.04 0.05 0.07
7% 0.03 0.03 0.04 0.06
LSD.(0.05) (Navifiene) ns 0.01 0.02 0.04
- LSDL0.05) (mm?;mmmsmﬂfi’n ns 0.01 0.03 0.02

LSD.(0.05) (ﬂnm%i’ﬁimq) X (mm?;ammsmm’i’n ns ns ns ns

CV.(%) (inthilene) : 2.14 5.43 972 1634
CV.(%) (mm?immmsmm?‘t) 241 11.08 14.14 3.12

= v o aad Y A & -4
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fananed 21y (Fundalgn)

| 30 60 90 120

ey 30 $iu 0.04 0.07 0.09 0.08
60 0.05 0.06 0.07 0.09

90 JU 0.06 0.05 0.06 0.13

AnmETIMYBIMINIA 14 0.06 007 . 007 0.17
34y 0.06 006 006 0.09

59U 0.05 0.05 0.05 0.07

79U . 005 © 004 0.03 0.05

LSD.(0.05) (winthifiene) ns 0.01 0.01 0.02
LSD.(0.05) (ATGveamsviath) ns 0.02 0.03 0.01

LSD.(0.05) (ﬂnﬂﬁﬁimq) x (anuusansviai) ns ns ns ns
CV.%) (nathilent) T 1207 7.43 1020 1852
CV.(%) (anudupensuianin 9.22 8.51 11.12 9.34
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T Q- g A Q
LmﬂﬁNﬂ‘uLLﬁS“U'lﬂﬂ'll‘idjunﬁ'm'luuﬂﬂﬂ'Nﬂu

11nmnae Isfadneluly (SPAD unit)

Farianes 2R (Tundailgn)

30 60 90 120
wathifieng 30 u 20.33 23.60 27.00 2177
60 Tu 23.38 29.23 33.76 34.46
- 90 U 22.51 31.66 41.08 43.37
ﬂ’J'lﬂJEl’l’Ju‘m‘U'E]\iﬂ'lﬂl"lﬂﬁ'l 1 ’E'u 22.32 3522 39.84 40,72
34 23.71 30.15 36.18 37.26
59U 20.88 25.02 31.85 37.19
79U 21.39 22.28 27.90 28.62

LSD.(0.05) (naviifiens) ns 461 6.61 6.44
LSD.(0.05) (A vsensviatin) ns 2.63 3.60 3.46
LSD.(0.05) (mﬂﬁﬁmq) x (Awidvesmsay ns ns ns ns
CV.(%) (ahiiong) 16.40 14.45 17.17 16.14
CV.(%) (audvssnsvanin 17.75 9.45 10.72 9.93
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The Effects of Timing and Duration of Water Deficit Periods on Growth and Yield of ChineSe‘.Lizard '
Tail. |

SaEr ATEALAAN
unAnta
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Abstract
Drought is a major problem in Chinese lizard tail (Houttuynia cordata Thunb.) growth and vyield under rain fed
conditions. It affects plant growth and finally leads to a great yield reduction. So, the aims of this research were to
investigate the effect of water deficit on growth and vyield of Chinese lizard tail—This study was camied out in a

greenhouse at Faculty of Agricultural Technology, King Mongkut's Institute of Technology, Ladkrabang, Bangkok

during March to June, 2012. Pots were arranged in Split plot design with three repllcatlons Three water defigit . - --

treatments at different growth stages (water deficit at 30, 60 and 90 days after planting (DAP)) were as main plots and
four period treatments of water deficit (water deficit for 1,3, 5and 7 days, respectively) were as sub plots. The resuits
showed that increasing water deficit stress reduced total conductance, chlorophylf content, and transpiration rate
whereas leaf temperature increased. For water deficit in different phases of development, the Ia_rgest grth and yield
losses occur the deficit occurred in early growth period (at 30 DAP) and lowest in the maturation pen‘_od (at 90 DAP).
Among different water deficit periods, short period of water deficit ( water deficit for 1 day) gave the highest of plant
height, stem, leaf and root dry weight followed by water deficit for 3 and 5 days. However, The longest period of water
deficit (water deficit for 7-days) gave the lowest of growth and yield. Howeverf there were not found the interaction
between water deficit at different phases of development and water deficit period.

Key word: water deficit, Chinese lizard tail, growth, yield.
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Table 1 Leaf water content, leaf temperature, transpiration rate and total conductance of Chinese lizard tail at 1 20

DAP grown under water deficit at different growth stages and water deficit periods.

Leaf Transpiration Total Leaf
Treatments water content rate conductance tempefature
(%) (mmolm?s™)  (mmol m?s™) °C)
Main plot (A) Water deficit at 30 DAP 84.37 ©0.147 12.73 41.67
Water deficit at 60 DAP 90.86 0242 - 13.84 40.15
Water deficit at 90 DAP 92.03 0.501 18.75 37.60
Sub plot (B) Water deficit for 1 days 96.32 0.401 16.55 38.26
Water deficit for 3 days 89.21 0.330 15.68 38.35
Water deficit for 5 days 81.40 0.267 14.89 40.11
_ Water deficit for 7 days 74.76 0.190 : 13.31 41.52
LSD (0.05) (A) 4.76 0.054 0.75 1.40
LSD (0.05) (B) 5.45 0.062 0.45 1.1
LSD (0.05) (A xB) y ns ns ns ns
CV.(%) (A 11.06 16.10 4.39 3.1
C.V.(%) (B) 6.41 20.90 5.03 2.84

DAP = Day after planting; ns = No significant different at P < 0.05.
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Table 2 Plant height, leaf area, leaf, stem, root, rhizome and total dry weight of Chinese lizard tail at 120 DAP grown

under water deficit at different growth stages and water deficit periods.

Plant Leaf Leaf Stem Root Rhizome
Total DW
Treatments height area DW DW bw DW
{(g/hill)
(cm) (cm?) (g/itly — (g/ily  (g/hill) (g/hil)
Main plot (A) Water deficit at 30 DAP  31.25 431 1.68 1.81 0.48 4.90 9.43
Water deficit at 60 DAP 3198 760 3.22 2.40 0.76 7.45 14.66

Water deficit at 90 DAP  33.37 1,165 5.01 3.05 1.06 11.86 22.06

Sub plot (B) Water deficit for 1 days  34.48 1,195 5.05 3.14 1.18 10.93 2141
Water deficit for 3 days — 32.47 918 3.54 2.46 0.91 8.89 _16.76
Water deficit for 5 days ~ 30.84 683 2.69 2.14 0.60 7.25 13.44
Water deficit for 7 days ~ 29.67 345 1.92 1.94 0.39 5.20 9.92
LSD(0.05) (A) 268 177 099 056 022 1.08 2.15
LSD(0.05) (B) 2.09 150 0.93 ‘ 0.35 0.18 1.62 2.24
LSD (0.05) (A xB) ns ns ns ns ns ns ns
C.V.(%) (A) 19.76 1997 16.36 2047 24.63 11.85 12.31
C.V.(%) (B) 17.13 19.38 18.44 14.70 23.46 2030 . 14.72

DW = Dry weight ; DAP = Day after plantting; ns = No significant different at P < 0.05.
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Table 3 Dry weight yield, water use and water use efficiency of Chinese lizard tail at 120 DAP grown under water deficit

at different growth stages and water deficit periods.

Treatments Water use DW yield WUE
(mm) . (g/m? (g/m?/mm)
Main plot (A) Water deficit at 30 DAP 600 80.04 0.13
Water deficit at 60 DAP 600 125:63 0.21
Water deficit at 90 DAP 600 177.69 0.30
Sub plot (B)  Water deficit for 1 days 595 180.82 0.30
Water deficit for 3 days 585 122.90 0.21
Water deficit for 5 days 575 108.41 0.19
Water deficit for 7 days 565 88.46 0.16
LSD (0.05) (A) 41.29 0.04
LSD (0.05) (B) 29.15 0.01
LSD (0.05) (AXB) ’ ns ns
C.V. (%) (A) 28.52 21.33
C.V. (%) (B) : i 23.03 16.39

DW=Dry weight ; DAP = Dry after planting ; WUE = Water use efficiency; ns = No significant different at P < 0.05.
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