L 4 @
diinveauanan vsraauIndaAnsziY

Have sz uUan i 15AuIuY Deep Flow Technique a6 astonaninson

AR (Eruca versicaria L.) weznwssauliihnanaeyiioa (4nubias sp.)

EFFECT OF VERTICAL DEEP FLOW TECHNIQUE ON YIELD OF

ROCKET (ERUCA VERSICARIA 1..) AND AQUATIC PLANT (ANUBIAS SP.)

el
lanziioy. £ L5903, L

Fudend. ). 1. 00,2557

3nu1ﬁwu€ésﬂuémwﬁwmmiﬁnum1uwé’ngmﬂ%wﬁnmﬁmﬂsumﬁ'wﬁﬂ
MUV UNBASMEAS
Azmalulagmsnyns
andumalulagnszeeundudigammsmanszils
.4, 2557
KMITL-2014-AG-M-065-159

i ] ~ = "3 ! ) L ¢ v v
whanstduenansianulidmsunsldnuionisnwivingu ldeyaelimihluldusslemisunisen

laihnsdllagiian Snteiuilifauvanion uazdosdradaiadmesnenamnasaitnniiluly



EFFECT OF VERTICAL DEEP FLOW TECHNIQUE ON YIELD OF

ROCKET (ERUCA VERSICARIA L.) AND AQUATIC PLANT (ANUBIAS SP.)

NUTTAVICH COTCHAKEAW

A THESIS SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF SCIENCE IN AGRICULTURE
FACULTY OF AGRICULTURAL TECHNOLOGY
KING MONGKUT’S INSTITU'E‘E OF TECHNOLOGY LADKRABANG
2014

KMITL-2014-AG-M-065-159



COPYRIGHT 2014
FACULTY OF AGRICULTURAL TECHNOLOGY

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
wnansiiluenansianulidmsunsldnuiensfinviiiu ldeugralimihluldusslesisunsi

lidnsdilagiiadu Snriavnuiilvanulasilon wagdednadadadivesenarsynasaninsiiluly



AuzmAlulagmsinens
amifunaluladnszeemndudinammismanszils

luSusedIneniinus

U0 Imeniinus HaYDa5zUUUgnWY 13AUIDY Deep Flow Techique HuIMIAoHANARSONINAAEA
(Eruca versicaria L.) uagwssas lihinanaoydioa (4nubias sp.)
Effect of Vertical Deep Flow Techique on Yield of Rocket (Eruca versicaria L.) and
Aquatic Plant (4nubias sp.)
v R v a o
HnANE WwBigIvs avuda
sHalszdien 55641106
ELTTY Ineen \\\\\‘ / //////
MUIN in mm"‘*—-— \ é ,./-—--*""
¢al a a ?w S :_ —
o138nIn Inenil 75 e K —
dal a a d 1 - - 3 -
o113 nu Ineniinas s : 3
s 5 7 ,)‘ \ TN \\
P
ﬂm.,nn{nfnm Bi
SA.AT.OARNA @f&s ' b
39051 eégms Weoaidage
sasdndquns | Wumne - :
DN < »
IPALAT.UIYY ﬂﬂ%ﬂ‘ﬁ PV
/
WALAT. WIHUUFA f tg(} \ﬂo&
s vl
A, Q
§7*'17&1[,n ant )
KN KRABANG
Fu/@owd fmou 29 wwiou 2557
amuiigoy & Woe A208 ($u 2 oimaidiganms)
A
AUVATUIOINA

L@ﬂﬁ?i‘umw@ﬂﬁ?i%ﬁﬂ?ﬂl’lﬁ?%ﬁUﬂ']is[fljﬂ?ulﬂ/\l@ﬂﬂiﬂﬂ‘l‘f}

<
Goamannnsdinavy ylvd)

= =
AuUARzNAlUlaEMsIYAS

St LL ABU WoHMAN WA 25% o ;
wihiiu Teysaininluluuselevinunise

lmmiaﬂmmau aﬂmmmﬂwmmauuam LLaSG}@\‘I@’NENﬂﬁLﬁ]’]GU’eNL@ﬂﬂ’]ﬁﬂﬂﬂiﬂ%hﬂ?ﬁﬁﬂﬂi“ﬁ



¥
adementinus HavedssUUgnie 13AULUY DFT uuaa
1 a o Y
ADNANAATOUNATAR (Eruca versicaria L.)
unzwssa hhanaeydoa (nubias sp.)
A o = v a o Y
YoUNANY W IUY A7
stalszdie 55641106
Py IneEnaaIuNInda
a 4
19139 HATINANS
A 2557
dal a =Y 3 o a a a a
o1 sanf3nenIneniinus TRIAMIEATI19158 AT, INTEUNT HuNnY
a a o a <£
91158EA LRI INENTIWUFT 230 SDIAMANTINGG. AT UIYY 1M TgNG

k4
-7 o/

mimammaﬁﬁ’mqﬂsxmﬁxﬁaﬁﬂmmﬂﬁmﬁuTmmzmsgﬁ'uﬂ?mmwawﬁmm
SoninAada (Brucaversicaria Ly Wagnasa lshivanmoyfion (dmbias sp.) Tagmsilgnaae
3¢UU DFT (Deep Flow Technique) LL‘U'QG‘E)ﬂL'ﬂu 2 1INADNDY ﬂ’liﬂﬂﬁ@\‘l‘ﬁ 1 ﬁﬂmwmm
szunlgnityT3Rvinit DFT turnsdenadinuesteninadan (Brica versicaria L) 98775
Lﬁn%uﬂgﬂ“luswumsﬂgmmu DET 1 2 glunn Ao Lunvfmac Tassadeuu e pCv 2
i Sosdeuduiuglns sTnion 4 Fuaz Exesanianias2 voa.ulva ey
Tassadhauuuvie BYCT 2 i1 FosdoufudiuglaumaoaosgUsinais $u suaiad
Havun 8 e Gi?”uuuqﬂﬁ 2 g Ipviivmannazlaslafiaumdy 1x4 x 106 was msf
Joyniitnadomsissafvlavesioninaada 18un anugay Twanty anwahaezany
ety USineinae Islad uny shmindusadedasianG @) namsnaneswus oy
Lo

4 4 d a ¥ @ = o a
amdenlusunugaiiminduas/die gefige Ao 7.51 a5y daugud 3-1 WSmamananay

2P o :

anagun issnndudivunadn liainsas s mde 18 fihmdnaaminty 2.19, 1.33 uay
1.19 n¥w/dae mudriduuazfinnuuandranisadfededitoddy (P<0.05) druuuy
sumAon wuhiimsnszateuas 1dand Tﬂﬂﬁi?uuuqﬂﬁmﬁ'mﬁ'ﬂﬁuﬁﬂdaﬁ’wﬂgﬂ gafiga
f0 6.4 N3 T09ANNRBTU B3 2 Az 1 Taofivhminduaadaomigy 49,3748z 3 n3u/
d8 awdiruuaziinnuuandunsadfedeitodidy (P<0.05) Fssud 1 WeuFeuifion

g i ¥ ' o ' s 4 Y
waraaswsaeszuuiiiminnnnd 3 nfwdw nunlaseamnimasuduuuga



] ¥
wldwaniin 1923.1 n¥u daulnseedremumdonsusua— vz 1dnanaas 1639.1 ndu
o 3’1 Y 3 T = Y] 1 9 v g‘/
avinuaasliiuhmslgnieninaada liaunsatgn 1dunnd 1 su
= =2 a a 9/ ¥ = = -9
MINADIN 2 ANYINISs Ay Invesns s lilhanaeydeafivgndeszuy DET
Y [ ] 1
uwads (Iassairgnsetmbonnaz Tnssadagunssamion) vaznfFoufiouns
a a 9}%’ =) ?x’l a o 9/ )
wigidu Invewssa lhianaeyden Tussuulgruuudsdudidgndaeszuunsis
o '3 ' = a 4 e
38021901 16 dun1d Wy manTauAnTaves 4.bareri “broad leaf” fitlgnluszuumsioiints
ad %’ Qs a * Y a

wigAvIadfiga (P<0.05) Taelimiinaamasdedu 821 niu anwntely 2.85 irufuns
anue1aly 4.33 wudmas anumunly 0.54 fTafiuas anugedu 6.73 wuRes uazany
Wualu 62.74 uds o ludedud lifinnuuandrafumaeada (p>0.05) Tas Taseatiagnss
fmdoy Tasearingnseaumieoy waesetiing 1o S5man ludeduniidy 8.86, 9.00 uaz

1 o ar ' g’/ ’ a a a a .&l =
9.11 ludedua Ay nud155u1 DET Meaosgtiuy Svsz Angnwd Tasamnsomuitud

a a = a & 3 [
lumsudnldinn uazlugiioyTassedsginsdimioausaldnananiuie 4 wh Sadhy

Yo ] 3/ so’ =
&’U‘U‘ﬂgﬂLL'U'iJ\1’5ﬂ‘L!‘V]L‘HmzﬁuﬁﬂﬂW‘iﬂgﬂWﬁm"liJquQﬁ@HLUEJﬁ (dnubias'sp.)

I



Thesis Title Effect of Vertical DFT on yield of rocket

(Eruca versicaria L.) and aquatic plant (dnubias sp.)

Student Mr. Nuttavich cotchakeaw

Student ID. 55641106

Degree Master pf Science in Agriculture

Program Agriculture

Year 2014

Thesis Advisor Assoc. Prof. Dr. Itthisunthorn Nuntagij

Thesis Co Advisor Assoc. Prof. Dr. Nongnueh Laohavisuti
Abstract |

The objeétives of this experiments ‘were . study of the growth and the productivity
increase of Rockets salad (Eruca versicaria L.) and aquatic plants, Anubias sp. in DFT (Deep
Flow Technique) vertical hydroponics system. Two experiments were. designed, firstly to
compare rocket salad production systems under prototypes of DFT vertical hydroponics. The
DFT systems were designed as follows: 1. Rectangular structure was the assembled eight 2 inch
diameters PVC tubes info. four layers, total of 32 tubes and 2. a triangle structure had the similar
size of PVC pipe stacked into two triangles, having layers with eight pipes at the bottom and two
pipes at the top. Each structure had the volume of 1x4x1.6-m% The growth parameters of the
rocket salad such as plant height, leaves.number, leaf width and length, leaf thickness, chlorophyll
content and fresh weight per pot (3plants/pot) were collected. The results showed that the top
layer of the rectangular structure had the highest fresh weight of 7.51 gm/pot followed by a
sharply decreased in production growth of the 1°- 3™ layers due to dwarf and unmarketable
plants having fresh weight at 2.19,1.33, and 1.19 gm/pot, respectively and there were a
statistically different among treatments (p<0.05). There was a better light distribution in the
triangular prototype, and the top layer of the rectangular structure had the statistically highest
fresh weight of 6.4 gm/pot followed by the o , 3 and 4" layer (4.9, 3.7 and 3 gm/pot,

respectively) and showed statistically different among treatments. When the yield of two
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prototype systems having more than 3 gm/pot was compared, the weight yield from the top layer
of the rectangular structure was 1923.1 gm and the one from the second prototype including the
Mgt layer was 1639.1 gm. The result of this study suggested that the growing of rocket salad
under DFT technique should not have more than one layer.

The second experiment were design to study the DFT vertical hydroponic system
(triangle structure and rectangular structure) and traditional cultivation system (planted with sand)
16 weeks. The results showed that best growth of A.barteri “Broad leaf” was derived from
traditional cultivation system (p<0.05). The average fresh weight/plant was 8.21 gram, leaf width
2.85 centimeter, leaf length 4.33 centimeter, leaf thickness 0.54 millimeter, plant height 6.73
centimeter and chlorophyll concentration. However,-the tesults indicated that there was no
significantly difference among number of leaves/plant (p>0.05) were obtained from rectanglilar
structure, friangle structure and traditional cultivation system _8.86; 9.00 and 9.11, respectively.
The study suggested that DFT/2 prototype jof vertical hydroponic system ‘was efficient and
increased production and especially the rectangular, structure -could production up to 4 times.

Therefore, it is suitable for growing Anubias Sp.
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seman fie luu(Rock wool) o3 avf uazWeni1 mud1du (ueys mmz3qns. 2549)
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INUAUNIITNAQDULLY completely randomized design (CRD) 914U 4 @7
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YAMINAesi 1 lassadgunsuummvaey
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[ o . A .
fuSennadsa (Erucayersicaria sativa L.)
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(4) IRz IeE O MR KVITL2 (DA A ans et B
(5)\o T azd @B Inean isRd A'tae ta Bawin 208ns 1Al 21
(6) Tt die-SONIC W AP2500.0ms 11 2{000/an3 Ao g3l
UIU 2 6
(7) n3osiioTama aidun iy (pH meier) U HI98150
(8) vernier caliper
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4.1 mynaaesii 1 wavesszuulgaiyl5Aunuy DFT mnddenanansennn

aan (Erucaversicaria sativa L.)
k4

msAnyImsHavesszuvgaity 1¥auuyy DET TudsiitinadenmsinI yiu Taves
fuSeninaada (Erucaversicaria satlvaL) (@wnirevesly, anmenvesly, anwgavesd
du, Smauly, manu@ealy, shminaamidodedao) Tagyhimsnansslgnduieninaada
luszun/gn DET ¥ie PVC 4 1132 Tﬂiqﬁ%’mmugﬂma?ﬁwéamngﬂwﬂammﬁﬂu iy

L Y (Y g
I2YSLIN 25 IU "lﬂwam'svmammu

44.1 m*sm%q;nﬁu’imméfu%emﬂﬂﬁf’fﬂ (Erucaversicaria sativa L.)
wnan1smageslgnieninandalngtinylassadieii 1 e SemAeusysevuna
wans wuh pmedadls emenaly g Snl degtliminga I lia nuuaneesu
(P<0.05) (151471 4.1) ﬁzﬁmmmﬁﬂ'ﬂuﬁﬁmmumﬂﬁhafﬁ"umaaaaadwﬁﬁaﬁﬁm (P>0.05)
uawmmﬂ?aumﬂUﬂuiusme%uﬂaﬂ wm1mmsmmuTmaqsaﬂmmﬁaﬂiuwuuaﬂ
Fuita) imstoS i lanfgn Tﬂa”lﬁumuﬂﬂuﬁwaﬂﬂa 7.51 %W ANEIRUT 13.71
ruRwas AMABluMS o SPAD 40 AN el 345 GHudmas adiealy 835
wudias wassuan 12,20 T druduR s andsansa s angeund ieaninifans
Faueradu Tusuvi Idduiitnman s lsmine 18 (P<0:05) (AN 4.1)
daunanisnansnigaleniangdaluguuud 2 gUnssduiniounsefisziade
AuganTNAReq wnunlassdhaibunsiiissiintinisnrsntuas1dandt Taseatrauud
YL Tﬂﬂ‘l%uuuZ:fﬂ(%uﬁ@ﬁﬁﬂ??ﬁﬂ'ﬂﬁ}uﬁﬂﬁiaﬁl’wﬂQﬂq\‘i‘ﬁfjﬁﬁ@ 6.4 N5y ATNGIRY 13.58
IBuALAT ANNTEIlUNTE SPAD 4678 Anwundely 419 wuRwas anwenly 8,12
@udmes S1uuly 14.18 sesauniesu 713 2 uaz 1 auda vtz innuumna19neaaa
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RIPERIETG TUFANITNADND

[1Saje! 1 2 3 4 5 6 7 8 F-test

anuahely (w31.) 2.60 2.39 2.22 2.19 2.11 2.14 2.35 2.52 ns
AMET U () 6.37 5.78 5.37 488  4.63 433 466 5.26 ns
AWGIAU () 10.56  10.00 9.34 877 875 9.08 959  10.18 ns
fmadududy 1094 1042 1055 1036 973 1022 1092 10.56 ns
A1y 40.08a 38.35ab 36.70bc 34.34c 34.44c 34.29c 34.72c 37.05bc  *

‘l)i’mﬂ'ﬂﬁﬂ (i) 4.08 3.38 3.03 2.83 2.85 2.60 2.76 2.93 ns

2°

Hueme: ns = hiianuuaneeiuedrdifudwamiann (P50.0s) *=ta1uunnd siuegieihid

NNADA (P<0.05)

a o a < o Y o = v g
A1 19N 4.2 LLﬁﬂ\?ﬂ’ﬁﬁ]ﬁﬂJL@UIﬂﬂlﬂﬂﬁ'E'JﬂlﬂﬂﬁﬂﬂlluIﬂi\‘ifﬁ"IQLLUU'LTLWE’IEJN?%TT'J'NGHHIIQﬂ

Lﬁaﬁyuqﬂmsmam

‘Iafl’u 4 3 2 1 F-test
anuadaly @) 3.45° 2.29° 1.89° 1.62° *
auely (@) 8.35° 5.17° 3.69° 3:42° *
ANVGIAY () 15715 foa47° 8.02° 6.22° *
truanly (ludw 12:29° 10.27° 9.91° 9.0 *
Al ly 40.00° 35,947 ~__35.34" 33.09° *
vhminaa (ATN/AU) 7S5 2.19° 1.33° 1.19° *

nuteme: ns = lifinnuuanesiuethelifsdidymeata (P>0.05)* simuuansietusdiitoch 19

NNADA (P<0.05)
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y a = < o i y &
Ml 43 uansmsns gy avestoninaadalulassad i naumass Wetiugams

NnaAnoy
ms minduy ANNGA swouly  Aanwahe  anwenly AU
naae adanlgn(niu (1) (1) (1)

L4C1Guvuge) 5.92ab 13.58a 13.37b 4.19a 7.72ab 42.38b
Lacz 6.42a 13.33a 14.18a 4.02ab 8.12a 46.78a
L3C1 4.97bc 11.96abc 11.81cde 3.86ab 6.44cd 43.64ab
L3C2 4.47cd 11.77abed 12.25¢ 3.63bc 6.91bc 42.37b
L3C3 4.78bc 11.37bed 12.06cd 3.73bc 6.41cd 42.46b
L3C4 4.18cde 11.18bed 12,50¢ 3.40cd 6.44cd 43.95ab
L2C1 3.76¢cde 11.21bed 12.00ed 3.04def 5.89cde 42.90ab
L2C2 322def [1.00bed 11.31def 3.12de 5.68cdef  40.90bcde
L2C3 3.79¢de 12.04ab 12.25¢ 3.01def 6.48cd 41.47bc
L2C4 3.20def 10.24bcde 11.12efg 3.09de 5.89cde 40.80bcde
L2C5 3:.21def 10.05¢cde 11.81cde 3.15de 5.66cdef  40.77bcde
L2C6 3.27def 10.01de 11.06efgh 3.05def 5.33defgh  37.54cdef
LiCt 3.03ef 10.96bcd 10.81fghi 2.95¢ef 5.33defgh 41.22bcd
LIC2 2.90efg 11.39bcd 10.50ghij 2.9%ef 5.54defg  40.52bcde
L1C3 2.27fgh 9.97de 10.31hij 2.7 7efg 5:14defgh 35.42f
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a13290 w1 AN 19l e/ 1) vesdu 4. barertbroad leaf ngnluszuy DET

Tnssaiieginssdmdon anoaszozng 16 dlan

il 2oz (Fa)
0 4 8 12 16
1 1.55+0.03 1.55+0.03 1.72+0.03 1.86+0.05 1.98+0.05
2 1.59+0.03 1.59+0.03 1.8140.04 1.99+0.06 2.10£0.06
3 1.58+0.03 1.58+0.03 1.78+0.04 1.93+0.05 2.16+0.07
4 1.61+0.05 1.61+0.05 1.77+0.04 2.00+0.05 2.1940.07

MIOMA - ns = lufinnua
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M3 v.2 ANty sufimas/du) veadu A barteribroad leaf” Mlgnluszuy DFT

= 4 @ 4
Inseainaginssmmaoy aaoaszozim 16 diam

Fuii szuzia (Fa)
0 4 8 12 16
1 2.37+0.05 2.37+0.05 2.60+0.05 2.99+0.09 3.25+0.10
2 2.48+0.05 2.48+0.05 2.75+0.06 3.10+0.10 3.40+0.12
3 2.45+0.04 2.45+0.04 2.81+0.06 3.14+0.09 3.43+0.11
4 2.32+0.06 2.32+0.06 2.62+0.09 3.1040.11 3.57+0.12
F-test ns ns ns ns ns
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M9l .3 A Giadmas/ 1) voaiu 4. barreribroad leaf” fitlgnluszun DFT

Tnserdgunssimdon aneaszozng 16 dulan

Fuii szoza (Fan)

0 4 8 12 16
1 0.1940.00 0.20+0.01 0.3940.01 0.44+0.02 0.44+0.02
g 0.20+0.00 0.200.00 0.390.02 0.44+0.02 0.47+0.02
3 0.2120.00 0.210.00 0.36+0.02 0.4340.01 0.45+0.01
4 0.2740.05 0.270.05 0.39+0.02 0.47+0.01 0.45+0.01
F-test Ns ns ns ns ns
WO : ns = TANUIARA T We 1161 A-(R>0.05)
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mareh ud Amgedu (suAmns/Au) veadi A bareribroad lea” ilgnlusza DET

Tnssadugunssimaon aasaszozia 16 dilani

Fuii srozn (FUani)
0 4 8 12 16
1 3.7740.10 3.7740.10 4.69+0.17 4.70£0.17 5.220.20
2 4.0240.08 4.0240.08 4.88+0.16 5.0340.18 5.56+0.21
3 3.910.09 3.9140.09 4.87+0.17 5.08+0.19 5.5840.22
4 3.9140.11 3.9140.11 4.88+0.17 4.9240.15 5.68+0.22

F-test ns ns ns ns ns

nueme : ns = lislanuuand i
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MARINDN U4 AU (VUAIAT/AY) Y0351 4. barrerbroad leaf” ilgn Ty

52UV DFT Inseaingunss@miaon anoaszozia 16 dland

enansiduenasiianulidmiunmslinuiomsfinuvinu lisygelinluldusslovddunsé

Lidnsdilaiadu Snviavnuiiliidnulasiiont wazfesddadudivesenalsnnasaninisunluld



53

maan .5 Tty wdu) veadu 4 barieribroad leaf” ilgnluszuy DFT

Tnssadieginssdmaon aaeaszozia 16 dlav

Fuii szoza (Fan)
0 4 8 12 16
1 6.92+0.22 6.92+0.22 7.19+0.19 7.9240.25 8.69+0.26
2 7.00+£0.17 7.00+0.17 7.56+0.22 8.11+0.24 8.81+0.20
3 7.17+0.20 7.17+0.20 7.67+£0.24 7.97+0.26 8.83+0.23
-4 6.72+0.20 6.72+0.20 7.33£0.22 7.44+0.24 9.11+0.23
F-test ns ns ns ns ns
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M5199 4.6 Anundrely uRnns/lu) ¥Ry A barteribroad leaf” mlgnluszuu DET

Tnseadgunssammaoy anoaszezina 16 o

Ui s2oznm (§1a) ‘

0 4 8 12 16

1 1.2140.02 1.2140.03 1.4040.03 1.5440.03 1.86:0.04

2 1.0740.07 1.06+0.04 1.26+0.05 1.4240.05 2.13+0.05

3 1.09:£0.04 1.08+0.07 1.29+0.06 1.4340.05 2.07+0.08

4 1.07£0.04 1.07+0.06 1.36+0.06 1.4740.05 1.9640.12

F-test ns ns ns ns ns
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man 4.7 Aoty udmas/ 1) ¥eedu A barteribroad leaf” lgnluszuy DFT

{ @ 4
Tnssadiegunssamaoy aneaszozia 16 dla

v
v

Fuit sruzan (dilam)
0 4 8 12 16
1 2.2640.04" 2.19+0.05 2.70+0.07 2.78+0.07° 3.17+0.09
2 2.27+0.06° 2.07+0.06 2.63+0.08 2.50+0.07° 3.1040.13
3 2.3240.08" 2.21+0.09 2.59+0.12 2.65+0.09" 3.62+0.31
4 2.32+0.10° 2.39+0.11 2.85+0.13 2.70+0.12% 3.27+0.21
F-test ns * ns * ns

anuely (@,

L d
szazna (@a)

MARUINANN 0.7 AN U (udwas/ 1) ¥eadv A barteribroad leaf” ilgnlu

v = ) o
3¢UVU DFT Tﬂsaasngﬂmmmmaﬂn ANDATLYLLINT 16 'ﬂ‘lJﬂ’l'H
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a3 u.8 Awmin (indins/lu) veadu 4. bareribroad leaf” ilgnluszay DFT

= @ L4
TnssadegUnssaumaoy aneaszoziia 16 das

i szozia (F1an)

0 4 8 12 16
1 0.18+0.00 0.20+0.00 0.43+0.02 0.51+0.02 0.41+0.01
2 0.18+0.00 0.20+0.00 0.4340.01 0.47+0.02 0.41+0.02
3 0.17+£0.00 - » 0.21+0.00 0.44+0.02 0.42+0.03 0.45+0.02
4 0.17+0.00 0.23+0.00 0.47+0.03 0.48+0.05 0.44+0.03
F-test ns ns ns ns ns
WIOINA < s = Lufianuuanaaiyes f8-(P>0.05)
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M50 .9 ANNYIRY (WURNAT/A) V038U 4. barteribroad leaf” mlgnluszuy DFT

= @ o
Tnsardngnsesmumdon aasaszoznm 16 Slam

Fui szozial (Fa)
0 4 8 12 16
1 2.81+0.06 3.86+0.08 4.84+0.13 5.62+0.13 5.81+0.16
2 2.86+0.08 3.71+0.11 4.57+0.17 5.43+0.20 5.774+0.21
3 2.96+0.32 3.98+0.28 4.90+0.27 5.49+0.28 6.41+0.28
4 3.1440.13 4.18+0.16 4.99+0.29 5.48+0.36 6.24+0.37
F-test ns n ns ns
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