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Abstract



The study “Lettuce, Chinese Cabbage, Flowering White Cabbage, Chinese Kale
Green Pak tsai of seed Vigour test for DOA Genebank Conservation was conducted at DOA
Genebank, Genebank Research and Development group, Biotechnology Research and
Development Office.Department of Agriculture, Thailand. The objective of this research
was to find out the appropriate seed vigor test method preservative time for managing in
DOA genebank. The experiment was conducted by split plot design in 4 replications which
main plot was four methods of seed vigour test 1) Accelerated Aging Test, AAT 2)
Saturated Salt Accelerated Aging Test, SSAAT 3) Controlled Deterioration Test (CD Test) 4)
control the sub plot was the time for seed conservation (12 times) since December 2015
up to August 2018. It was three years experiment. There are 3 types of storage rooms (5°
C, -10°C and 25°C) at DOA genebank. The germination test, the moisture content test and
the seed vigor test (the sum of the member of the seed lings germinate in each day
divided with each day) were collected before experiments and also collected in every 3

months. The result of the experiment was as followed.

1. The lettuce at 5°C, -10°C and 25°C had the germination percentage and seed
vigour in 4 types of method were different. It was found that after the 33 month
preservation, there were different in the germination of lettuce seeds and seed vigour in
serious methods. At 5° C, the result showing, the germination test and seed
vigourappeared high in every method. At -10°C, it was found that the control appeared
high in vigour (19.13) even 33 month preservation time. It was found that AAT, SSAAT, CD
showed the vigor 13.52, 15.12 and 13.71, respectively. As we expected at 25°C for 21
month preservation time the lettuce seed started to un-germinate even control. When 24
months had gone, the result had shown no-germination at all.

2. Chinese Cabbage, IT was found that at every temperature (5°C, -10°C and 25°
O), the germination test of every method of seed vigour were different and also the
preservation time. It was in the fact that 25°C (in 33 months) had shown more decreasing
in seed germination 13, 51, 5 and 33% ,respectively.

The seed vigour of Chinese cabbage of 25°C appeared lower than 5°C and -10°C ;
especially in AAT, SSAAT, CD and control were as followed 1.82, 7.31, 0.73 and 4.74,



respectively. Whereas at the initial were high in every temperature (5°C, -10°C and 25°C).
They were 15.55, 14.41 and 15.40 respectively.

3. Flowering White Cabbage, It was found that at every temperature, the
germination test of eveny method of seed vigour were different. At 5° C and -10° C
appeared 79-100% germination and after 33 month preservation the germination test
appeared 92-99% and at 25°C , we found that the germination test were lower than 5°C
and -10°C

4. Chinese kale, they were different among those temperatures and different in
the germination percentage and seed vigour test as well. It was found that Chinese kale
seeds at average initial germination of every condition (5°C, -10°C and 25°C) were 95%.
After 33 month preservation, at 5°C and -10°C, the average germination percentage were
79 and 80%. And at 25°C, they were 22% as the average initial weed vigourwere 17.55. It
was found that after 15 months and 33 months the seed vigour were 9015 and 7.68,
respectively. For -10°C, the initial seed vigour was 17.48, 33 month preservation were 8.34.
But for 25°C, after storage the seeds for 33 months the seed vigour decreased to be 2.09.

5. Pak choi, at 5°C for the germination percentage of AAT, SSAAT, CD and control
after 33 month seed preservation were 90, 92, 90 and 94%, respectively. The final seed
vigourwere 1298, 13.20, 12.79 and 14.59 respectively. For -10° C, the mean seed
germination and mean seed vigour were 94% and 13.69 even 33 month seed
preservation. At 25°C the mean germination percentage was 25% only as the same trend
of seed vigour 3.47

For part of plant genetic conservation project under the Royal Initiation of Her
Royal Highness Princess MahaChakriSirindhorn (RSPG) has collaborated with DOA genebank
(Genebank Research and Development Group, Biotechnology Research and Development
Office, Department of Agriculture), to study Encapsulation-dehydration for
cryopreservation technique  of lettuce, Chinese cabbage, flowering white cabbage,
chinese kale and pak choi seeds.

It was found that the seeds which were not plunged into liquid nitrogen (LN) had
100% viability in every experiment. It appeared that seeds could germinate to be normal
seedlings on MS medium after 14 d. The duration time for loading solution (0.8M sucrose

+ 1M glycerol) was 10 and 20 min and the duration time for silica gel was 14 and 21 h. did



not damage the seeds. Cryopreserved seeds showed normal seedling go on MS medium
at 14 d. It was found that lettuce, Chinese kale and pak choi had 100%  survival. For
Chinese cabbage and flowering white cabbage, they had 60-90.9% and 25-91.60% survival,
respectively and were able to grow in the field conditions. Therefore, the conservation of

these seeds in LN by encapsulation deliration is the optional for the conservation of these
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AMULTsLsasiivuanvuIndn Uianhua and Mc Donald,1996) uagltlanniuiudninangguay
wanliinan (Marcos Filho,2004) waziis1g91uuad Ribeiro and Carvalho,2001 Tutudauasan

Bnn1avaulazudanlaat1euedIu dansulunufneasitidun1ssiusuuaniusinninneud

9

ManInedendlalasiusinlindy 10 anewus tnedianusiuiledulasenis on.as. waswsey

v
[

¢ A
HOUTAIALND

q

d{' o @ v ol & o ea a o LY N a
L‘WE)‘LJ']&I']LﬂUiﬂ‘HWl’JWﬁuqﬂﬁﬁL%@WUﬁqW% AFUIYINILAWYRNT 1AIUNITNAADIUL
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Usziflupauninuazanuudauswastiniuginniaveudiedsnisissengsedinds (SSAA Test),

3

'
! A

Controlled Deterioration Test uaz3sissongiioaysnelilusuimsienugiiy luisuiussey

Uunans (5°0), Meauszeze (-10°C) wazanimganuwds (-196°C)

TunsUssdiunmuamisdaiuginneveniu S1dulsdoddiBvaaouaruudussdag
v¥lnnseengaau ieewna1nin Ducournau et al, 2010 na1irnnsleae Pre-chilling wag KNO3
Solution 1u g2e¥i1lfn1ssenveaudninnianeusenldftuaisey uin1sld KNO3 dmsy
fnnianeulalilungues ISTA fefuTsdosfinngl9338uqlunismnasuanusenvesuda
RNNIANBY

A nSUN15AN YIS USEEUMUNIENNBAZ ASTINEIVBULARAENNIANBY (Mc Donald,1999)
433 standard germination @Jé’ﬂwmzmauaﬂ%ﬂmﬁm mwmaaméamqﬁwmﬁa (SSAA Test)
WAZAIBTNAY (AA Test) 59433 Controlled deterioration (CD Test) iJuASivraulalunsld
nagounLuTsuswesNdainniaven 9390838 standard test Sanaduisiananmdndily
Usgdnnnitgalufivinuagnisnaaeuildiae 7 Yu (1STA,2014) 33 TP,BP gaumgdl 200C vhany
nsnn@alaenslAuLduy ﬁm%’u%’%tﬁ'amqﬁwﬁ%ﬂﬁaﬁu (Saturated Salt Accelerated Aging,
SSAA Test) Jianhua tay Mc Donald, 1996 ; Mc Donald,1999) ﬁi’mqﬂizmmﬁamaaumm
uwdausaiionsindnifevdaing

#1m3U SSAA Test ﬁ?ui’mqﬂszmﬁl,l,iﬂl,ﬁaLﬁ“flum'imaaummLL%QLLS&@%’W%’UL@JS@W%W
u1aLdn Jianhua and Mc Donald, 1996) warUseauminudiiasgrentuiivnindnuas linean
(Marcos Filho,2004) 1535 SSAA Test dldfudaandlduaiduninsgiuininds AA Test
(Meriaux et al,2004) 35159918 (AA Test) T Sl fuwdamassazdninaludeweanisiiu
£ (ISTA,1995) @133 Controlled Deterioration (CD) Test tiu sinldFufisATaurndn 1wy
4171518 (Steiner and Stahl,2002) uagfiwduq (ISTA,1995) egrdlsAnuudaiivinniavemdy
Lmé‘mﬁﬁﬂmmﬁamqmwﬁaLLazﬁmsﬁummawﬁaﬁuﬁjﬁﬂmwamﬁmamﬁmmé’auaﬂ%’sausw

LInsuansweiugiunsuizn1sinensnie

7. 35euunis
n. FBN1IMAERUAMULIIWDANAATUTINNIABN ANN1AT1IUE Hnnadieanane
NNATUN WATRNNINSDE ﬁqmmﬁ 5,-10 waz 25°C
1. SIusmwaaiuginnInveninn1avIUa dnnaldeaninees dnaztl wazinningeas
2. wiswgunsal/ 1edesile FvinAeU 1aUHUNTVIARBILUY CRD 31 4 vidmamd léun

1. 75139978 (Accelerated Aging Test) AA Test
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2. 3%Li'am&;é’wmiasmam%aéuﬁ‘a (Saturated Salt Accelerated Aging Test) %38 SSAA
Test
3. 35Controlled Deterioration Test (CD Test)
4. WnaaeumuenUn® ( Germination Test )
wazdl 4 8198z 100 win Tnedwiiwes 2 §ldud Lnegeunsasaiule (Growth
Test; G) 2. NAadUAINULTILTY (Vigor Test; V) Tneilvaun 5 vlafy fei 1. uginnInvey
2.8nMAv1IUa 3.80NAREINIee3 4. dnegin 5. inNAgaad JlAT1eiauwlsUTIN ANOVA
14 IRRISTAT v.93 du5uiUasiduimnueenuazdnsin1seen
3. duLudnmug
4, U TVAFEUAINLIEN WaENAFOUANTUSUGY
5. danussgldganarainduudrussaldvianaradniinUa (aapet) udnuiives

U s

oufniidousivswesuunms (65°0 uasinsgamni 25°C dwiuries 10°C iiuliTuns aluminum foll uay
Ausmlif -196°C
6. - U mAFaUAINRN (Standard Germination Test)
- nadeumaudusedaeds il
1. 78159918 (Accelerated Aging Test) AA Test
2.

7198 SSAA Test

%L'ﬁ'qmqéfwmsazmamﬁa%mﬁ (Saturated Salt Accelerated Aging Test)

)

3. 35Controlled Deterioration Test (CD Test)
4. WegauAINIanund ( Germination Test )
FINAFDUAULTILSS

1. ‘%%mmq (Accelerated Aging Test) #38 AA Test

a =

wannislagnisinenudalininanuedealaedinaalulinguvgligwaziaiuiy

Y Y

& &

Fuin5ae(Usen1:95%)ug 191818 UAULAIWANY F9¥19588Ea1HWEAAILAAAIINTUIIN

a

a

dwndeuseuuanyhlimuiuveaudngaiuuasnieudvaninigangiiandunisisiengues

Y Y

(% (%
0 [ 1

WANBEY195IALST Lmé‘ﬂﬁwﬁqLmwhﬁ?uﬁwwuagﬂﬂuamwmmm%'amﬁziuﬁ FIUUNRIAINATTILS
mqmﬁmﬁwﬁqLLﬁqé’qmﬁm'}maﬂﬁ wailaiuuanalaindause muudussanas
vanovn wandldlinsaanedunduiululigunsaiiaziatesile
_ inestmalousgietion 3 s
- naswana@®@n (1.0 X 11.0 X 3.5 cm @13 X 1319 X an wsaue

M9lUPLLNTIaIN
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- 1J71 50ml nszuana(Graduated Cylinder)
- Aging Chamber 41+0.3°c Tauielvilnnuauseningseeny
- ndunrsolUsIAIND DU

- gUnsalinAITU container 1ATRITY FOUAINTOU

2. 38139019 A a8asazanendedudia ( Saturated Salt Accelerated Aging Test )138SSAA
Test
qﬂﬂsaf;u,azLﬂéaaﬁamﬁauﬂméqmqﬁiﬁmmmm?{aumﬂﬁwLﬁuaﬁazmamﬁa NaCl

Wandunis

1. i8nTu10-14%mnass

2. Y 1AA200818 ANTULALLNTIAIN ﬁmqﬂﬂﬁmﬁmé’uﬁaﬁ’uﬁw

3. iuhaoua Lilsignidaldlundedla

4. YanvueriiaineRHTL100%

5. MaagknsIUnEN Fann

6. 1i¢au dlocx0.3 oc \Huiian 8¥u.+ 15u7it Arsdaguunigaudeu
UIgu3vU.

7. ATUNMYUALALD19INUINAFDUANNIDN UTeLily

Sgdasaraeindeduiviiuienfuiuiimasefeiuiistiduansazans
¥nde (41oc+0.3 oc Wuran a8vu.+ 15 und) laudauszunas 2 n¥u (Panobianco and
Marcos Filho,1998)
NAdEUANTY

maaudausenmaw%muﬁu,azmaaumwﬁuﬁﬂﬂ%wé’qL'ﬁ'amsﬂuﬁau 1050 c + 3 ©
¢ WHunan 24 wuluzeUszanm 200t medwsziuanadudesifudaeds (hudnan) se
D8

3. 95 Controlled Deterioration Test (CD)

° < v a = & < Yy Ao gy & ' I
nsuudnllingamglaaeiaivauanuduve sudaliasniinliudaugaeeng
< a2 & (Y 1 @ a1 & ! A o [ v a £ R dl' 4
s USinauenuduresinegiudniidng@unsunaviiudalulingamgiiadu duhuely
wiladndredninageuliegluaniniugvesnismaaou wanfiudwsigeazdindiniiuengs
waavIndeterioration TuvaueTiudniudussinazinnusenantosas
¢ A A
gunsnluaziAale
1. water Bath 45 0c + 0.5 oc
2. Analytical balance 0.0001¢
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3. Aluminum foil packet Tdidanin 100 wislugedudie Fudwing 3 wu. 90
wanfufiseal Packet 8n 5-6 cmn3aUsvanal 7-10 cm. Maurilddosiurnduldigy
N32ATYI white kraft 60 g FouA2e aluminum foil 8 m wag polyethylene film 40 m

4. packet sealer At

5. NILATBNE

6. container ldwda/filter wagnszawmnzlureiiunuty Wy petri dish,
NABILNIZAINUIDA

7. flugaumngi 7 £ 2 oc

8. gUnsainAaauAIILIEN

¥
a S

9. qUnsnivFUA AU eaeuN el g amnTiguasm AR YSE
FWweiung
1. Buiiladafivaaoudianuiu 20% ¥ 4 6
2. \fulugsiitnadviigamail 7 +2 oc 19u
3. fugiunadeulnsionudndiiaudu 20% duun 4 61
4. ualu water bath 45 oc 24 %y, + 15 U
5. thwsuilva (18u) w5 wai
6. vageuAIENLTINIEY 30 W7l 18%INeNB8NIN Water bath

4. Isnedaun1uanUni ( Germination Test )

7. 8991NUUINNITVIAGEUAIINNEN AU LAZAIURDIILIINA 4 35 90 3 Houluyn
gaunRifiusny (5°C 25°C -10°0) uaw -196°C vihnnsmaaey 1 AsS
8. TuiinWan151naes

9. Ussilluna/a3una/s189UNg

. 3Bn1snagauaNULTIsBLNAANUGHNNAVEN ANN1AY1IUE Annialigananeds
finaetin wasdinnagead Tusnmuaenida (-196°0)
aunsal
1. NunAaag
- inNAviay
- INN1AY1IUE
- BYININFABN

- fnAzt
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- ANANREDUA

2. wn3esilauazaunsaling 9

Laslulnsiauman 2. vieeaLiuLilelde (cryotube)
3. napaAuALEU (ice box) 4. water bath

5. e3eafledug wu mauds lilastun vunm 1,000 ilasdng tripUanesdn trip
3. @194Adl
1. gn59I915 Murashige and Skoog (1962)
. clorox 20%
. Tween
. silica gel
. Loading Solution (LS)
. 3% Na-alginate
. 0.1M CaCl2

co ~N O U B~ VLW DN

. Unloading solution (US)

ad
8119
=) < [ -] <
1. ﬂ’]’im‘iﬂ&lL&Iaﬂ‘W‘L!'tZﬂ'e]uﬂ’]iLﬂU’iﬂ‘U’ﬂu‘luIﬂiLQuma'J

[ s

diudniusinis 5 viia wvlensinde Tngdnslutlnauiu 5 uiit 3 afs wdusly
a13azae Clorox 15% 21U Tween 20 2-3 #n WU 20 WY

2. msiusnwnadansnlululnsiaumas 1ae38 Encapsulation-dehydration

Uiiﬁgmﬁmﬁuﬁﬁﬂaﬂummﬁﬁ 3% Na-alginate 14 pipette tip Uanednanaisazaty 3%
Na-alginate Iifiiufnwusfnudne veaadlunniid 0.1 M CaCl2 feisld 30 wfi flguungdi 25
osrniwadoa ndsintuée beads Afiudaiusuugly loading solution ( 0.8 M sucrose +
1M glycerol) wWisuiiguszezartunisuailuian 10 uay 20 undl U1 beads 219UUANULAY
Wiedsieondae silica gel win 50 n¥use beads 20 Fu Wisuilsuszezaanlunisiain
ponilunan 14 war 21 Falus Weasufmuai1 beads uss9adly cryotube uainluuy
Tulasuwmanduna 24 49l

3. ﬂ']i‘l/lﬂﬁi’J‘Uﬂ']ii@ﬂ‘?jaﬂﬂ']EJ‘ViéJ\‘iﬂ1§LﬁU%ﬂHﬁlu1UIﬁiLQUL%aQ

'
[y v a & o

o « ¢ ) T a

dindanusdninushwlululasinumar wazateuudanieuiguanmgil 37-40 837
Walged U 2 w19 waI9IntUULILIa19a13 cryoprotectant 1agld unloading solution (US ;
1.2 M sucrose) tuaan 20 wiil uddeunaesiuems preculture (MS+0.5M sucrose) 1u

181 1 U MAIINTULTILNALUUDIT MS U 14 U lienidasidusinissondin
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- PakazanIun (n was v)

srgzANlAsINg . 3 U 0 WD

Y

TUnsuAu 1 ganau 2559 Juiduan 30 fueneu 2561

q

A0NUNYINNISNAADY

v @ o w VK.Y

n. NgIdeNRwIsuIAsWeiugiYy ddnideiauinalulag@inm

]

9. 1A5IN159US NYRUFNT LTS UTDWNIINNTZINYAITT AUAINTTVINTAUTIVER

9 9

AUNUUTUTIVNNT WIETIVIT @uTRTAn

8. Wan1MAaRarINTH
HAN5NAABILAZINTAIITM INAFDUAMULTILTIVBLUAANUSHNNANDN ANNAYT7
Ua dnmalizannede dnagi uasinningaad Naaumiadl 5, -10 waz 25°C
& 2 o &1 o Y Al a X A ) p
AMUTUVDUNAAN U OURAENFINTNAADIFUAATANANT UL oA H LY 33 Wiau

3 a

(mawﬁ 1a)

AT AT ULRAENEUNSAABS- | ANAINTULRAEMEINNSVAADI-
51PN 2558 dannau 2561
1. dnn1aviay 4.59 6.73
2. inNN1AYIUa 5.09 5.73
3. ANNAEININAN 4.43 6.24
4. finAzi 4.88 5.79
5. HNNIAGDUA 3.88 5.15

AT La ANTIULEAIAIAILTULRAEADULALUAINTNNABIVBLUEARNTIY 5 B1a

1. Ann1aviau(Lettuce) I9IN8F1@nS Lactuca sativa, Genus Lactuca 29 Asteraceae

P9l 5 “CnudnlesidudanusenuasAuuluswestdainniaredlunisnaaeu

AN LTI928350199 Tuunazds (AAT, SSAAT, CD way Control) wuindimuuananeiudle
1 A A ! a a ad I d'

Vakuly 33 WeuEnsed 1 wae 3) wasnuinissaydulaluynIsnaaeunnnuulusadianan

inulvlunsiiusnwvesudaiuginniauiuds 33 Weuldwuanuuansisiuluszav 5 Wesidud

lnanudn Fenaaeuanuwdanssfiidusiniuaufie nismageualutenUn Atullioiuinuyudn

dnn1avenliutuauie 33 Weudwaimisafionsinswsadulalang 99 wWesidud Tuvausfinig
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L3 YLAULATOIRUBDURNNIANBULLBNAFDUAILTONAGDU AAT, SSAAT, CD thagds Control tu &
ALINLSY 95, 98, 91 waz 99 Wasidud auasu waziilanaikiull 33 wWoudlen 84, 93, 98 was

9L UBSITUA MUY (MN5197 2 WasnIINGA 1)

% Germination of Lettuce seeds 5°C

120

100

[— 30 7

£ hY4 :

= AAT

E 60 —m—SSAAT
a

(L) cD

= 40 i CONtrol

o
Om 3m 6m 9m 12mM15m18m 21 m 24m 27 m30m 33 m | Timing |

A5 1 Germination percentage of lettuce seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

LY

< < Iz A g a ° | A a
ANNLTTAY) veumdauginniaveuiulilugungill 5 °C wud Wausnisunagey
ANNLTILTIA199 (AAT, SSAAT, CD wag Control) fianseseluilde 13.07, 20.78, 17.60 uay
16.24 981U waziladinuiusneuudndnniaveuliuiuds 33 wWou waduiuwiziaiay

wieusadu 11,95, 13.27, 13.89 wag 20.71 auaeu ("5 2)

% Vigour of Lettuce seeds 5°C

25

20

15 —— AAT

—l—SS5AAT

% Vigour

cD

10
e Control

Timing

Om 3m 6m 9m 12ml15ml18m21lm24dm27m30m33m
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n31W A 2 Vigour percentage of lettuce seeds in the experiment during 33 months
conservation (12 times) in DOA Genebank were shown.
Y ¢ Y B v 3 v 5w V& =2 A 14 v 6

agdudmitudinuinviudaiuginniavenlidunaiuiuie 33 weulurisseusnysses
Urunansgaumnd 5 Criansiasayifiulauazmnundlswesidadnniavendafuintuynisvagey
AL

= a o ! @ v A ) o b4 A a [} !

Mgaunail -10 °C wud windnnaveunueusnyluesszeze1ingamgil -10 °C wui
Fvaaouanuudanswaudaiuginniaveudauana iy wagnuiialesiduiauenuas
AT FBnaaeuauudanssiunailunsiiuinvimaniusginuuaneneiu@nsedn 4

- ] s & & ax < .:4' ' I3

WazR13197 6) wagnudnlesidudausenluynIsnaaeunnuudanse Wenamiululunisiu
Snwvesudaiuddnnianenuiuds 33 Weou lunumuwanaieiu lnenuinfudszesiiainis
WAushvudeiugazuiuis 33 Weu wWesiwudaiuenvesudaiuginninlunnisnaaeuddl
WasiEuRAI1LIBNANIN ABTT AAT, SSAAT, CD wag Control ANUEIFUSINAS 98.75, 98.64,

97.20 way 94.80 WasiGudaudsu ("5 3)

% Germination of Lettuce seeds-10-C

120

100

= 80

2

..g —o—AAT

E 60 —m—SSAAT
&

o cD

= 40 i CONtrol

20

0
Om 3m 6m 9m 12mi15m18m21m24m27m 30m 33 m | Timing |

5 3 Germination percentage of lettuce seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

[ L3 a

° ) I3 & o so A & v ° ] s & &
?l’ﬁ/ﬁ‘Uﬂ’NllLLsUQLL’N“UENLllﬁﬂ‘W‘uﬁNﬂﬂ']ﬂMalli/]LﬂUlﬂu%@ﬂ@i&iﬂwamﬂﬂN -10 C wuNLUaTLsuUn

9 9 U

ad aa 1 < =2 2 @ @ A& o
ﬂ'l’]QJ\‘IQﬂﬂJ@Q’JﬁW@Iﬁ@Uﬁ’NNQQﬂUﬂmmﬂﬂﬂ’ﬂﬂLL”ﬂﬂLLNgﬂﬁ@ (19.13) DLULUAANNAIARDUNLAUIAWN

'
a

Thunuds 33 e Tudesgamall -10 °C luraeiisnaaaudug Tauudiusuesis AAT, SSAAT

way CD 18U 13,52, 15.12 uay 13.71 audsu (M57971 7 wazns i 4)
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% Vigour of Lettuce seeds -10°C

25

20

15 —— AAT

== SS5AAT

% Vigour

10

cD
——— Control

o}
Om 3m 6m 9m 12mi15m18m21m24m27m30m 33 m | Timing |

nsInd 4 Vigour percentage of lettuce seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

=

Aoaundl 25 °C WU ISNAFDUAIULILTIVDUUAARUSTNNIAMO LT AILANA1IAY LAY

3 U 1

i s & ¢ 3 g A Yas < o & o
WU?WLU@?L%UC‘]@’JWNQ@ﬂLLa%ﬂ'J']lILLSUQLL?\‘iuuLﬂJ@GLGU'JﬁVIWﬁ@'Uﬂ'J"IlILLGUQLLﬁ\‘iﬂ‘ULjaWIUﬂqﬁLﬂUiﬂwq

v s

WAARUSTAMULANAIAU(RITIN 8 WazA15197 10) kaznuldlatuaadnniavauinulily

]

gamgdl 25 °C \Junan 21 Weoulu Wenegeuilasiduinnusenudinuinlufioun 21 wWesidud
Ausenaztsudu 0 wiiBn1sneaeuausenuuy Control wazillauwdaiiiusnwiuiugs 24
Wou nulnudadnnavenllansasenlaaslunnisveaey wasidululuviuessdestudueiy

LHITANITIN 9 wazAISI9T 11) (NS 5 LaznsIWa 6)

% Germination of Lettuce seeds25-C

120

100

= 80

=2

= —— AAT

=

E 60 — —ll—SSAAT
5]

o cD

= 40 ——Control

20
o kﬁ—ﬂ—ﬂ—w

Om 3m 6m 9m 12ml15ml8m2lm2d4m27m30m33m
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A5 5 Germination percentage of lettuce seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

26 Vigour of Lettuce seeds 25-C

30

25

20
—— AAT

—l— SSAAT
cD

15

% Vigour

10
== Control

Om 3m 6m 9m 12mil15ml8m21lm24m27 m30m33m

nsanNd 6 Vigour percentage of lettuce seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

2. {inN1AY1IUE (Chinese Cabbage) ¥03M81A@ns Brassica campestis L.var.pekinensis (agj

Tu Family Cruciferae %39 Brassicaceae)
= a [} @ @ aa & [ 4 [} I aa < 7
Mgaungil 5 C lwaann1avUaniveusn¥luied 5 CHUIITNAABUANULTILTING 4
asa o 2 o 2 o & Y = ] s ¢
FWHAWANA1AY Uaze18nITAUTNEIIAATUSIANLANAITUEANT19T 12) wasnuInUasidud
Y [~ 13 v ey = 1 A o & o & t% v ¢
Ausaniunalunsiiusheudaiuguy Wevarull 33 weu dnudennuliluviete uiny
szziunasaamgll 5 ‘CumagaunuenkdInuIlesidudanuseniidtanauinies lng
a ¢ 2 & AN Y] a o < Y A aa &
wsniFesduAANNeNYRWdnTUSHNNATIUEIN lUNAGRUANLTILSIAIETEA19 4 35 Ae
AAT, SSAAT, CD uag Control Wudtwsmisuiiilasidudainusan 73, 88, 80, 89 LWasidud
AuaU waviwdaiugmiuliuiu 33 weunmegeuaiuienaiedsiie Silesidudainucen

sl 64, 81, 74 waz 79 WasBURMIUAPUEIIIN 13 LaznsINg 7)

% Germination of Chinese Cabbage seeds 5°C

100
a0

80 |

= 70 ( - I’l‘ ~ . A = A

£ 60 v \ F/ S — AAT

g 50 \ / —E—SSAAT
g 40 V cD

= 30 ——— Control

20
10

o

Om 3m 6m 9m 12m15mi18m21 m24m27m30m33m | Timing |
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A5 7 Germination percentage of Chinese Cabbage seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.

a

ARUNAT -10 ‘CRNUINANITNAFDUAINLNDNVBTITNAADUAMULTILTIN 4 ITALANAI4

9 Y

v a

Ay LLazmqmiLﬁU%’ﬂmqu TAMULANANAUAIY SIUDINAVDIIDNUTLELLIATILAITULA NANS
v v ~ ° ) - a ° 2 o fo =~

iy (15799 14) dmsunavetvasidudninueenusnisulunisiienudniuginninvavaun
NAFRUALNEN NuNTesidusmnusenluwrazdsaed 91, 83, 69 way 84 Wosdud waziilau
WanuMAgaUNARINAUSNwIEARUGINNIAYIUELT 33 Weullanlesidudainusen 79, 79,

71 wag 73 Wosigusd auasu (15199 15 waznsvg 8)

2% Germination of Chinese Cabbage seeds -10°C

120

100

80
—_—— AAT

a0

—ll— SSAAT

cD

%Germination

40
== Control

20

Om 3m 6m 9mM 12mM15mi18m21m24m27 m30m33m | Timing |

317 8 Germination percentage of Chinese Cabbage seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.

'
= a

NYUNNU 25 "CNUIHANSNAFDUAILIDNYBIIDNAABUANNLTILTING 4 35 TAuansng

9 Y

@ v 1

funarangnaniusneeneg fe sufwavesitiuszosnandedanuuansisiuse (15197 16)
Tnstanzofifuinnusenvesudadnninanldusnisuiesifuininusenssdl 84, 89, 79,
uag 81 Wedidud uasilothumeaeundaainnsiivinvimdesiudinninuadaliui 33 Weu
1MAdeUAIERe Tiedifudaiusenanategiannded 13, 51, 5 uay 33 Wesiud

ANUAIAU (A15199 17 haznsIvei 9)



%Germination

100
20
80
70
60
50
a0
30

2% Germination of Chinese Cabbage seeds 25°C

—— AAT

—ll—SSAAT
cD

== Control

-21-

20

10 \
o]
Om 3m 6m 9mMIl12ml5mlam2lm24dm27 m30m33m

A5 9 Germination percentage of Chinese Cabbage seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.
< < % =

AU IBTIVAIUANKNNIAVIIUA

WU 3 amazﬂuaﬂQm‘mgﬁmiLﬁu%fﬂmﬁuﬁm%fﬁ%maaum’mLL%QLLN, ANTNATLAU
Snugaumg il iuisnegey, 5221 UNNSAUS NYITRINUATAILANAIAUITIAY (1157991 18)
WaTeuisuanuniawsaueisneagauny 4 35wuin Tuaningaumgil 25 CAMULTILTIVDILLAR
L al dl‘ < [ 1 & a1 I3 1 a o
Hnn1avaisaIn1siusneiuly 33 ew IAraundeussanasnnniing aungis © C
way -10 °C) TuAT AAT, SSAAT, CD way Control #9tl 1.82, 7.31, 0.73 way 4.74 MUANGU UMY
Pusnisufinnuudusafiftunaningumngl fAnnuwlussaisnsnsuvesaaumgll 5 °C, -10 °C

way 25 “Caastalud 15.55, 14.41 wag 15.40 A1Ua10U (?1519% 19) (NS 10, A5 11 uag

NSINA 12)
% Vigour of Chinese Cabbage 5°C
25
20 ‘\
5 15 —p— AAT
-§° - —ll—SSAAT
=S 10 & '-.___‘w"'/ ~ cD
——— Control
5
0]
Om 3m 6m 9m 12ml15ml8m2lm24m27 m30m33m

nsand 10 Vigour percentage of Chinese Cabbage seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.



-22-

% Vigour of Chinese Cabbage -10-C
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nsand 11 Vigour percentage of Chinese Cabbage seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.

% Vigour of Chinese Cabbage 25-C
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—— AAT
—l—SSAAT

15

% Vigour

cD
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5 > \
e}
Om 3m 6m 9m 12ml15ml8m2lm24m27 m30m33m

nsAING 12 Vigour percentage of Chinese Cabbage seeds in the experiment during 33

——Control

months conservation (12 times) in DOA Genebank were shown.

3. {NN1ALIB2N219A9 (Flowering White Cabbage) %83aneans Brassica chinensis L. var.

parachinensis

WUIMIAUSNEIUEARNN1ATEINI983 (Flowering white cabbage) Tuvnaningaumnad
n1siusneIfe 50, -10%ay 25 °C TLUasiguinI1NIBNkAZAINLILTILANANAULAZHAY B
Wesidudnruenuazaruudussdunnisvaaeuamuudusafidunndisiudae Sniauedidud
Anusenynan mgaMaliniAuinvAUBeae Uity Tudaiarlumafiusnvidednne

Fennanagadiofiusnulite 33 Weu Weosliudanueen/muudeusiveudaninn1adeinanaes
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fiduansneiusig wazimnanmeamginisuinviwiaduiaiuasuasidudanueen Ay
wlmsavenndnluisnageuiunaifinuunnsisiume wagnunesadsanimnisiusneiluyn

a v aa LY § < s a1 ' o A LY A
gauniifuTsnaaeuiulian naveslesidudnaaeuauseniiAunndeiunsedu 0.01 (M157199
20 Way 22)

[ LY v

° o 2 o s a v A a ! s & &
ﬂ']‘VliUﬂ'ﬁLﬂUiﬂ‘U']LiJa@WUﬁq ﬂﬂ']ﬂL‘UEJ'Jﬂ'J']\WNV]QmVQQJ 5° ey -10°C WUINUDILTUR

ANusenLINEuTinNsenAagsENINg 79 - 100 Wedldud wazillethinnadeininadeiiivly
Duszeziian 33 Weou nuidsnsdiilesidudmnuseniuinfe 92 - 99 wesidud dwsuluanin
ool 25 °C wu WerhiwdadnmadsinmedeiiAulium 33 iWeusmeaouniusennuing
LU@%L%uﬁmmqaﬂagjﬁ 79, 74, 30 way 79 TuAarISNAFaULSsIMUA1R U(AAT, SSAAT,CD way
Control) nuinesidusiamnuseniidwiiningamadl 5° uag -10 °C (157197 21) (M5 13, N3

i 14 wagnsd 15)

26 Germination of Flowering white cabbage seeds 5- C
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80 /
\ / —— AAT
60 —m— SSAAT
\ / cD
a0 v 5

%Germination

Control

20

Om 3m 6m 9m 12m 15m 18m 21m 24m 27m 30m 33m | Timing

57 13 Germination percentage of flowering white cabbage seeds in the experiment

during 33 months conservation (12 times) in DOA Genebank were shown.

2% Germination of Flowering white cabbage seeds -10° C
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5T 14 Germination percentage of flowering white cabbage seeds in the experiment

during 33 months conservation (12 times) in DOA Genebank were shown.

% Germination of Flowering white cabbage seeds 25- C

120

100

80

;I —e—AAT
60 —m—SSAAT
A :
40 \ = Control
20 \//
0
Om 3m 6m 9m 12m 15m 18m 21m 24m 27m 30m 33m | Timing

A5 15 Germination percentage of flowering white cabbage seeds in the experiment

%Germination

during 33 months conservation (12 times) in DOA Genebank were shown.

d1r¥unavesnnundasslunIsnaasuALLTILsIe835 AAT, SSAAT, CD waz Control

wudn Tuwsiazganmaungll 59, -10° waz 25 °C wudmuwdawsuiiowsnisulunnaumngd 5°,

10°hay 25 °C fiA1Uszunad 18.18, 17.11 waz 18.50 waziioainiuly 33 wauiiudaun

NAADUAIULTILTINUIT TAAULTLsIanaslaeiiaadadu 15.38, 15.28 wag 10.09 U949

gl 5°, -10°waz 25 °C auau (1137991 23) lnetlasidudnlnuiontasnanuudaunsdinad
¥ [y a v @ a o 1 a

donnadiy kargauunil 25°C Tinan1snaaeuALaenLarANLLTLTAINTuuall 5°C uay

-10 °C (m’mh?i 16, ﬂiW\Iﬁ 17 LLazﬂmWﬁ 18)
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% Vigour of Flowering white cabbage seeds 5°C
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s 15 —— AAT
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= ——SSAAT
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nsING 16 Vigour percentage of flowering white cabbage seeds in the experiment during

33 months conservation (12 times) in DOA Genebank were shown.

% Vigour of Flowering white cabbage seeds -10°C
30
25
20
§ —e—AAT
-g’ 15 ——SSAAT
= e CD
10
—— Control
5
o}
Om 3m 6m 9m 12m 15m 18m 21m 24m 27m 30m 33m Timing

nsdl 17 Vigour percentage of flowering white cabbage seeds in the experiment during

33 months conservation (12 times) in DOA Genebank were shown.
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% Vigour of Flowering white cabbage seeds 25°C
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nsING 18 Vigour percentage of flowering white cabbage seeds in the experiment during

33 months conservation (12 times) in DOA Genebank were shown.

4. finagii (Chinese Kale) 383venAans Brassica oleracea L.var alboglabra Bailey

=Y

wuinsiivsnwiudninagin(Chinese Kale) lunnanmaaumgiinisiiusnude 5 °C

-10 °C wag 25 °C fiosidudmnusanuand iy waznavesUasifuriaiusenluynisveis

-3 @

nagouANLdsdiduanaiuie Snvaesidudaiusenvemnanimeamngimivinuiu

FFNAaUTIAIMNTUDNITITZE2IA1Y99N1 AU N MU DS UAAINLIDNUBLUARAZLNTIANRN9FTY

a o

wagynanImaaunglidunan, Bvedeuiunal suvsan mnuinulunngamglinuisneaeuiv
wan navaulesidudnnuseniiAuaneeiuisedu 0.01(m15197 24)
° Y < % i - a P aa
dmsudanzimuinvesidudanuenusnisuluanimaamning 3 aungiee 5 °C,
-10 °Cuag 25 °C AnaduwsnEuUseans 95 Wesidudie 3 oamnll wazletwdnaviniiy

=

$nwan 33 Wweulunaaaumuennuin Naunnil 5° way -10 °C daUasidudninuianiaae

q Y

Ju 79 uay 80 Wesdudnuadu dmsuigamall 25 °C wuilidnlesidudautenadeanas

Ju 22 Wesiduilaoiads (n39f 19, n3197 20 wazns Wil 21)
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A5 19 Germination percentage of Chinese Kale seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.

% Germination of Chinese Kale seeds -10°C

120

100

=
[=]
b= \ N’_A —e— AAT
=
E 60 \/ —m— SSAAT
(%)
o e CD
* a0
— Control
20
0
Om 3m 6m 9m 12mi15mi18m21m24m27m30m 33 m Timing

5T 20 Germination percentage of Chinese Kale seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.
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% Germination of Chinese Kale seeds 25-C
120
100
- 80
% —o— AAT
E 60 —mB— SSAAT
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=
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Om 3m 6m 9m 12m 15m 18m 21m 24m 27m 30m 33 m Timing

3517 21 Germination percentage of Chinese Kale seeds in the experiment during 33

months conservation (12 times) in DOA Genebank were shown.

=

wazdmsuauLlusweasudnnztnfigumngll 5 °C wulluynIsvedeuliauananeiy

9 Y

1
v ad v <

LAZNUINTEEZAUNSAUSNIYITAILANANTY SAUTI5NNSNRda Ui UTEEZIaINIsAUSNwITlAN

< o 2/

! v [ d' ° 1Y < a S A a di =3
F19NU AIRITNN 26 ANUIUAIULUILIIVDAUIANNASULINLINUUNAIRAY 17.55 1HUDLNUTAYN

[ L%

[ A v = I 1 A 1 A 1 I
anNNAZUIL UL 12 bABDULIAIUAITULLUILIIDEY LL@]L%JE]L’]E]’]N’TL!IU 15 1PBUAIAITULUILTIVDY

v o

] oA [ I~ 8 @ [~ Y vy A !
WIAAASUNNNAFDUUUNUINLAARAUY 9.15 Wag LuammﬂmLmammﬂﬂzu'ﬂamu 33 1ABU WUIN

&

AU IaNaUUFNANAULTTUARY 7.68 AIMI5197 27 (NN 22)

% Vigour of Chinese Kale seeds 5°C

25

20

e 7‘7(\ .
—fl— SSAAT
N —=—Control

0
Om 3m 6m 9m 12m15m18m21m24m27m30m33m | Timing |

nsING 22 Vigour percentage of Chinese Kale seeds in the experiment during 33 months

% Vigour

conservation (12 times) in DOA Genebank were shown.
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lﬂl a 1 aa a U o 1 ¥ - =Y 1

Nan1ngaungil -10 °C wudlunnInaaeulliawnndsiuguiuivgamgi 5°C wagnuin
sEezaNUNSAUSNTAILANA1AY SIUDITNAasUUTEezIanlun sAuSnETAwANANeiUY
(m13197 28) dnFuAnuudanswsnndninaziusnisutuiidnadeedi 17.48 wazilioludn

avinmMaAusnwlivigamgd -10 °C w33 Weou wullianuudusaunde 8.34(m13199 29)

(N7 23)

% Vigour of Chinese Kale seeds -10°C

25

20 \

15 7

% Vigour

cD
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e CONLrol

0
Om 3m 6m 9m 12m15m18m21m24m27m30m33m | Timing |

nsf 23 Vigour percentage of Chinese Kale seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

= a i o I v a o !
Panmeamail 25 °C ArAuLlusesudanstiluynisuanieiuwaznuitseezia
Tumsiiusnendiauaneneiu saudemnisiunaniinaunnseiu (115199 30) dwsunavesady
< a1 ' a2 2 o a < a 4 o < v
WUe 5 lUNNITA9Y nuTmsNIFIAUTNITA1IANRTIMTIRGY 17.51 windleduuaaaziinly

neaaullaAusnwld 33 WWeu wulndlAienuLdasaaaudy 2.09 (115799 31) (197 24)
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% Vigour of Chinese Kale seeds 25°C

25

20

15

% Vigour

10

Timing

Om 3m 6m 9m 12ml15ml8m2lm24m27m30m33m

ns I 24 Vigour percentage of Chinese Kale seeds in the experiment during 33 months
conservation (12 times) in DOA Genebank were shown.

5. inn1adaad Pak Choi 393n81ANans Brassica chinensis var. chinensis

=1 a | ¢ & & < ac = & ax
N9l 5°C WU LUBSIHUARINLIDNLATANULTILTIMITNAZOUANLLTILTING 4 3
TA1ANA197UY 5282087 lUNSAUSNE LA NNINgaWALAYANAUAY SIUNITNAADUAIY
WIaU59R875A199) (AAT, SSAAT, CD uay Control) AusgagiamiusnenuIdauuananei
Ql' d‘ 1 € @ I3 I3 Y | lld'
(M15199 32 WATANT1N 34) WATNUINUDSITUAAINNIDNVDUUAARNNIATDUANNAABUAINY
wdausalunniZnnaau (AAT, SSAAT, CD wag control) A1 98, 99, 95 way 100 Wasidun
o dl' I3 v @ [ 1 Y & =3 & % o 1 aa
ANUAIPU LEIBNUSNELUAANNNIAFDUALTLNADY 33 HBU kAU NAFBUAILIDNIULAAZAD
wuIMHAnUasidusamnusandu 90, 92, 90 war 94 WosiEud A uaeU (11371971 33) (NINT 25)
FFUAIULTILTS (V) WuI1ITn1snaaau AAT, SSAAT, CD wae Control k3nisy TAn 13.86,
24.27, 18.46 uaz 16.50 mudwiu uavlianuinwuiadnningeudlingaumall 5°C 1Wuian 33

Ao WUl 12,98, 13.20, 12.79 uay 14.59 aaa1du (M15197 35 wazns i 26)
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357 25 Germination percentage of Pak Choi seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

% Vigour of Pak Choi seeds 5°C
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25 ~\
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5 ——AAT
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& 15 — —E—SSAAT
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0
Om 3m 6m 9m 12mi15mi18m21m24m27 m30m33m Timing

ns1nd 26 Vigour percentage of Pak Choi seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

' 1 [y

] a ] aa s & < a
MQNWQQJ -10°CWUN ‘Vq]ﬂjﬁ%ﬂaaULUaiL‘ﬁumﬂﬁqﬂiﬂaﬂLLa%ﬂ'JqﬂJLLGUQLLS\TNQ']C‘]']Qﬂu ey

szozaluNISAUTNEITAMULANAAUAIY SIUNITNAaaUAUSEezIanlunIstAUSnwITia
1 [y} ::l' 4:4' 1 f < 6 ¥ @ [ @

WANA1STY (15199 36 LAZAI519N 38) WAaTNUINUDSUARINLINLIIA I UNISAUSNYILLAR
v o | v & = Y] ~ ¢ & & A = ¢ & &
wuginnIngewdlussezian 33 Wweu Ganadiesifunininuseniadesingsie 94 wWasiud

A A o [} < < o 1 v < aa
(115199 37) (N3N 27) FWTUANULTHTVBANGARNNINFDAE NNAdEUAULTLIIIUYNTE
NAFaU (AAT, SSAAT, CD way Control) fidnedswsnsuidu 16.54 wasdloiAusnuiuaninning
goaudiduna 33 ey udheenumegeuluidnageuninundaussieg nuandaianuudauwss

\2ay 13.69 (miwﬁ 39 wagnsni 28)
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V —— Control
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5T 27 Germination percentage of Pak Choi seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

% Vigour of Pak Choi seeds -10-C

25

o\

15 ; — AAT

== SS5AAT

% Vigour

10 cD

\\ / e Control
[

0
Om 3m 6m 9m 12m15m18m21m24m27 m30m33m | Timing |

nsaNd 28 Vigour percentage of Pak Choi seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

Ngauungil 25°C wuirdennaediuiuamngil 5°C uwag -10°C na1ifie Wosiiudnly

sonuazANudusluIinnaeunuLlanseis 4 38 Trunnaafussezattunisinuinewén
WugAnnIngoudiiAIA1aiufie 9uM93naaeuALLTsI8386199 (AAT, SSAAT, CD uay
Control) fuszaziaMnuinwImuIdauwana9iu (n15199 40 wag A15199 42) Lagnui
WesiuAnusenvesudainnInges nnageuluisnageuanuudussnieisaneg du dan

a N = o <Y ! va & o v A '
LINISY A 84% waziilmihwdndnningeudiinuinwliuiu 33 o imaaeuAILeen Ny
fifnaduagil 25% Wintiu (1135199 41) (N3N 29) drusuanuwdauseiiguiu Tussesusniiany
wanssegARAEvewNITNMMageU Ao 15.11 uay Welwaainnngeuseanumaaauang

Wushwlugamgll 25°C wimuindAnNuLlansuadeegi 3.47 (115199 43 wagnsmii 30)
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% Germination of Pak Choi seeds 25°C
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57 29 Germination percentage of Pak Choi seeds in the experiment during 33 months

conservation (12 times) in DOA Genebank were shown.

% Vigour of Pak Choi seeds 25°C
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Om 3m 6m 9m 12ml15ml1I8m21lm24m27 m30m33m

nsAINd 30 Vigour percentage of Pak Choi seeds in the experiment during 33 months
conservation (12 times) in DOA Genebank were shown.

HAYBIAMULVILIIVBIUAANUTHNNIAWRN HNN1AY1IUE Inmalisanneds dnazdi

wazAnNNIngaad udnwuaanda (-196°C)

v

WAANUSHNT UL 5 §79819 ARuNITHenaIYe uaasuniglaalunisuaans
loading solution tUut2a1 10 wag 20 Uil wamsd1eenaY silica gel Lutia1 14 uag 21

Falad WU AN 5 fege Nluniunisuylulnsiaumwaiiinisensinissendisdu 100%

v

A & I @ v v a ¢ I3 Y]
“V!ﬂﬂ’ﬁ‘lflﬂa@ﬂ IﬂEJVILBJ@G]‘W‘UﬁNﬂﬁ’]u’]iﬂ\‘i@ﬂLUUWUﬂa’WIﬁiJUiiUUUBW‘Vi’ﬁ MS 1Jutan 14 U Lans

9 Y

11 szagalun1sudans loading solution 71381 10 waz 20 W19 wazszazalunsly silica
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gel Uunian 14 uaz 21 Hilus ldvinliudaiugdnms 5 alalasuanudeons  druwdanugin

AUN1HYIUTNTLAUMAINENIINT558ATIN (115197 1-5) TeeTudndnanuisasantdudundid
¢ ] ) = Y & 1 ax 2 o 2 W &

auysaluueIms MS 1unan 14 31 Fawansbiiuinigmsiuinvimdadnlululasaumeaindy

v 6w

a & = Y] < A & do & o v <, & aa =
E)ﬂ'Vl’NLaE]ﬂ‘Vi‘lNI‘lJﬂ’]iLﬂUiﬂH’]LiJaﬂ‘W‘UﬁNﬂ I@EJ‘VILN@@WUWN’]LﬂUiﬂ‘H’W%@@QLUULN@@WN@&!Q’WW@
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= <
b S A A INIILLTILLT

A1519% 1 uERIBRTINTIENTINAENaINSIAUThE lululnsiaumraltilanig 9

YDWUAAKNNINNDY
Silica gel 14 T3 21 F3lug
LS (min.)
10 W 66.67% 66.67%
20 W19 100.00% 100.00%

A1519% 2 uanIdRsINSIENTINNENaINstAUShe lululnslaumalvaaafig 9

Yauuaninn1nv1IUaA
Silica gel 14 laq 21 F3lug
LS (min.)
10 W19 84.60% 81.25%
20 U7 90.90% 60.00%

A1519% 3 wERIdRIINSIENTIRAIEnaINstAUS e lululnslaumaltaaafig 9

< < 14
VIIUAALVYININNGINDN

Silica gel 14 laq 21 3l
LS (min.)

10 uii 25.00% 58.30%

20 W19 75.00% 91.60%

A1519% 4 uERIBRsINTIENTINAENaINsIRUThe lululnsiaumaltiulatnig 9

YD UNAARNAZTN

Silica gel 14 4l 21 F3lug




LS (min.)

10 W19

91.70%

100.00%

20 U9

50.00%

91.70%
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A15199 5 uanssRsINNsIERdInnnevasnsiiusnenlululnsiaumaitisaandng o

YDWUAARNNINTDIUA
Silica gel 14 4l 21 kg
LS (min.)
10 W9 100.00% 100.00%
20 Wil 91.70% 100.00%

ANT 1 AUNANNNINVDN

d' U v ' =)
AN 2 AUNAINNNIAVIIUE

AN 4 AUNATRNAZTIN

ANT 5 AUNANNNIATDUA
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13. A1ARNUIN
Lettuce 5°C
ANALYSIS OF VARIANCE FOR %G
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV DF SS MS F
REPLICATION (R) 3 91 30 241 ns
METHOD (M) 3 2803 934 74.10 **
ERROR (a) 9 113 13
TIME (T) 11 1492 136 417
MxT 33 4547 138 4.24 *
ERROR (b) 132 4288 32

TOTAL 191 13334

** = significant at 1% level; ns = not significant
V(a) = 4.63 CV(b) = 7.26

A15199 1 AT NBERINITIATIZIANULUSUSINYBaS 1T udAINLIanUaaudatnn1Araui iU Ty

anmeuuil 5 sr ATy

MXT TABLE OF MEANS FOR %G (%) BASED ON BACKTRANSFORMED SCALE
(AVE. OVER 4 REPS)



METHOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
Om 95a 98 a-d 91 abc 99 a 96
3m 94 a 100 ab 97 ab 99 a 97
6m 92 ab 99 ab 74 d 98 a 91
9m 95 a 100 a 94 abc 98 a 97
12m 96 a 100 a 97 a 98 a 98
15m 95 a 98 a-d 92 abc 72b 89
18 m 94 a 94 cd 89 bc 99 a 94
21m 95 a 98 a-d 88 ¢ 96 a 94
24 m 84 b 94 cd 91 abc 99 a 92
27T m 91 ab 96 bcd 92 abc 99 a 94
30 m 91 ab 99 abc 96 ab 100 a 96
33m 84 b 93d 98 a 99 a 94

M-MEAN 92 98 92 96 94

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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{ 1 i a 1% a ! <
AN5199 2 AT 1LEARSANLRABBLUBSITUAAIINIDNYBIITNAABUAINLLTILTIAIETAN9 F0UER

Fnniavieninusnuntuan neamgll 5 ssrwalea naiudayasseziaa 33 e

ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

sV DF SS MS F
REPLICATION (R) 3 3 1 1.90 ns
METHOD (M) 113 38 78.49 **
ERROR (a) aq 0.48

TIME (T) 11 137 12 21.37 **
MxT 33 251 8 13.03 **
ERROR (b) 132 77 0.58

TOTAL 191 585

** = significant at 1% level; ns = not significant
CV(b) = 3.45

V(a) = 3.14

M7 3 AITIUAAINITIATIZIAURUTUTIUTDIANULTINT 98756199 vosmaadnnIAreudILA U

Snwnluan mgaumnil 5 asr LAy

Lettuce -10°C



ANALYSIS OF VARIANCE FOR %G

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV DF SS MS F
REPLICATION (R) 3 129.63 43.21 <1
METHOD (M) 1881.42 627.14 6.53 *
ERROR (a) 864.11 96.01
TIME (T) 11 2146.11 195.10 3.83 1+
MxT 33 6227.12 188.70 371
ERROR (b) 132 6715.99 50.88

TOTAL 191 17964.38

** = significant at 1% level; * = significant at 5% level\\

CV(a) = 12.48 CV(b) = 9.09
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anmgunil -10 sr ATy

MXT TABLE OF MEANS FOR %G (%) BASED ON BACKTRANSFORMED SCALE

(AVE. OVER 4 REPS)
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METHOD (M)

TIME (T) AAT SSAAT CD Control T-MEAN
Om 91.30 c 95.67 a 64.04 e 99.38 ab 87.60
3m 99.27 ab 99.94 a 97.53 abc 9241 b 97.29
6m 95.59 abc 99.75 a 97.53 abc 98.78 ab 97.91
9m 94.40 abc 96.74 a 98.49 ab 96.28 ab 96.48
12m 94.18 abc 98.34 a 88.82 cd 99.94 a 95.32
15m 94.81 abc 98.16 a 91.78 bcd 98.34 ab 95.77
18 m 92.13 bc 97.26 a 74.46 e 100.00 a 90.96
2lm 93.48 abc 95.89 a 79.62 de 97.36 ab 91.59
24 m 91.76 c 78.18 b 95.23 abc 98.54 ab 90.92
27 m 96.81 abc 97.14 a 99.27 a 9455 b 96.94
30 m 99.49 a 97.27 a 94.78 abc 99.13 ab 97.67
33 m 98.75 abc 98.64 a 97.20 abc 94.80 b 97.35

M-MEAN 95.16 96.08 89.90 97.46 94.65

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.

PN i a - aa 3 Y ad 3
M99 5 WW?WQLLﬁ@Qﬂ’]L‘aaElle@flL‘Uaﬁlﬂju@ﬂ'ﬂ']ﬂﬂ@ﬂ%@ﬂ?ﬁﬁ/l@ﬁ@llﬂ?’mLL“ZNLL?QW]EI'JS@WQS] VDILHARN

Anniaveniiusnunluan ngamall -10 esmwadea lneiutoyaszesiial 33 Weu

ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV DF SS MS F
REPLICATION (R) 24.81 8.27 1.60 ns
METHOD (M) 96.23 32.08 6.21*
ERROR (a) 46.49 517
TIME (T) 11 51.33 4.67 1.20 ns
MxT 33 478.70 14.51 3.74 *
ERROR (b) 132 512.57 3.88

TOTAL 191 1210.13

** = significant at 1% level; * = significant at 5% level

ns = not significant

CV(a) = 10.23

CV(b) = 8.86

M99 6 ANTIUARINITIAATIERAMULUTUTIVYDIANULT LT IRI8TTA99) YouudnNnNIArENIAY

Shwiluaningaumall -10 ssenealua Wusseza 33 e
MXT TABLE OF MEANS FOR %G (%) BASED ON BACKTRANSFORMED SCALE



(AVE. OVER 4 REPS)
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METHOD (M)

TIME (T) AAT SSAAT D Control T-MEAN
Om 10.51 b 21.35a 9.77d 16.45 ab 14.52
3m 14.14 ab 14.24 bcd 18.38 a 13.79 b 15.14
6m 15.34 a 13.92 bed 18.38 a 14.58 b 15.56
I9m 13.52 ab 15.80 bc 13.36 bc 13.65b 14.08
12 m 13.35 ab 13.96 bcd 12.59 bcd 1497 b 13.72
15m 13.50 ab 15.63 bc 11.11 cd 16.11 ab 14.09
18 m 13.14 ab 15.99 bc 10.61 cd 16.68 ab 14.10
21m 13.65 ab 17.87 ab 11.25 cd 15.87 ab 14.66
24 m 13.08 ab 11.13d 15.54 ab 14.00 b 13.44
2Tm 13.82 ab 14.48 bcd 14.07 bc 13.49 b 13.96
30 m 14.69 a 12.82 cd 13.50 bc 14.74 b 13.94
33 m 13.52 ab 15.12 bc 13.71 bc 19.13 a 15.37

M-MEAN 13.52 15.19 13.52 15.29 14.38

In a column, means followed by a common letter are not significantly different

at the 5% level by DMRT.

i ! i Y ad Y] & o
A7 7 A1919uERA RSB IRLLTILSIRIETTANeY vesdndnniarendiiuShunluaningamngd

10 asALwaLdya Wuszeznan 33 oy

Lettuce 25°C
ANALYSIS OF VARIANCE FOR %G

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

a

Y

SV DF SS MS F
REPLICATION (R) 96 32 214 ns
METHOD (M) 9880 3293 220.71 **
ERROR (a) 134 15
TIME (T) 11 225525 20502 709.48 **
MxT 33 18545 562 19.45 **
ERROR (b) 132 3815 29

TOTAL 191 257994

** = significant at 1% level; ns = not significant

CV(a) = 10.58

CV(b) = 14.71

A191971 8 (Fl’l'ﬁ'NLLﬁﬂﬂﬂﬂﬁaLﬂ‘i’]gﬁﬂ'ﬂNLLU?US?USUBQLU@%L%UG?F]’J'MNE]?] ‘UENLJJ&@ﬁﬂﬂ’]ﬁ]ﬁamﬁLﬁU%ﬂwﬂu

anaamall 25 saradea Wusseziian 33 weu



MxT TABLE OF MEANS FOR %G (%)

BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)
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METHOD (M)

TIME (T) AAT SSAAT CcD Control T-MEAN
oOm 94 a 99 a 94 a 100 ab 97
3m 93 a 100 a 94 a 100 a 97
6m 95 a 98 a 99 a 98 ab 97
9m 90 a 96 ab 36 b 97b 80
12m 68 b 91 bc 4c 81c 61
15m 59 b 85c 6cC 99 ab 62
18 m 24 c 12d 0d 16 d 13
21m 0d 8d 0d Oe 2
24 m 0d Oe 0d Oe 0
2T m od Oe od Oe 0
30m 0d Oe 0d Oe 0
33 m 0d Oe od Oe 0

M-MEAN 43 49 28 49 42

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.

A15197 9 AT IUARIALRABYRLUDSITUAAINIBNYBIITNAABUALUTILIIAIEATAN9) V0 ILUER

Y] Y] a =~ 2 v &
r;mmwawmmﬂwﬂuaqummu 25 9ALaLYYd Imamma;ﬂaiwswm 33 L.Au

ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sgr(X/100))

SV DF SS MS F
REPLICATION (R) 5 3 +1 207 ns
METHOD (M) 3 652 217 536.20 **
ERROR (a) 9 4 0.41
TIME (T) 11 18671 1697 925.63 **
MxT 33 1680 51 27.76 **
ERROR (b) 132 242 1.83

TOTAL 191 21252

** = significant at 1% level; ns = not significant
CV(a) = 5.87 CV(b) = 12.41
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M3197 10 AISIUEAINITIATIZRANLLUTUTIVVBIANULDILSIR87TA199 YasaainnIAoNiliiy

Snwiluan ngaumall 25 esmwaled Wuszeziian 33 Wou

MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT D Control T-MEAN
Om 13 a 25a 17 a 17 a 18
3m 13 a 14 c 13 b 14 ab 14
6m 14 a 14 ¢ 19 a 14 ab 15
9m 13 a 18 b 5c¢ 14 b 12
12m 10b 13 ¢ 1d 11 ¢ 9
15m 8b 12 ¢ 1d 16 ab 9
18 m 3¢ 2d Oe 2d 2
21m 0od le Oe Oe 0
24 m od 0f Oe Oe 0
2T m 0d of Oe Oe 0
30m 0d of Oe Oe 0
33 m 0d of Oe Oe 0

M-MEAN 6 8 5 7 7

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.

M99 11 A1519UERSANLRAEYBIANULTITINALTUN15A87TA99 veaudninnIareNAusnwily

anaamnll 25 ssrwadea 1Wusseziaan 33 oy

% G chinese Cabbage 5°C
ANALYSIS OF VARIANCE FOR %G
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))
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SV DF SS MS F
REPLICATION (R) 137 46 1.17 ns
METHOD (M) 4988 1663 42.82 **
ERROR (a) 349 39
TIME (T) 11 1877 171 6:16/**
MxT 33 3452 105 38"
ERROR (b) 132 3658 28

TOTAL 191 14461

** = significant at 1% level; ns = not significant
Cv(@ = 1017

cv(b) =

8.62

A15197 12 A1T19MARINNTIATIZYANNLUSUTIUYR LU IuAAI1NsenvaLudnRnn1AY I UATILAY

Snwiluanmgamnll 5 esrwaided Wussezim 33 Weu

MxT TABLE OF MEANS FOR %G (%)
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
0Om 73 bc 88 ab 80 a 89 ab 83
3m 85 a 88 ab 71 ab 77 c 80
6m 83 ab 89 ab 68 ab 82 abc 81
9m 62 c 88 ab 68 ab 83 abc 75
12m 74 abc 87 ab 74 ab 77 c 78
15m 67 c 87 ab 68 ab 81 abc 76
18 m 28d 80 b 70 ab 84 abc 66
21m 62 c 85 ab 72 ab 81 abc 75
24 m 61 c 78 b 61 b 76 c 69
27 m 84 ab 83 ab 64 b 90 a 80
30 m 73 bc 92 a 72 ab 81 abc 79
33 m 64 c 8lb 74 ab 79 bc 74

M-MEAN 68 86 70 82 76

In a column, means followed by a common letter are not significantly different at the 5% level
by DMRT.

A51991 13 M519UENIANLRAEURLUBSITUAAIILIDNUBIITNARDUANLTILTIAIETTANSY YBILNAR

Ann1avIUd Adusnwiluanimenmgll 5 esrwaldea lnefiudeyassesiial 33 e

% G chinese Cabbage -10°C

ANALYSIS OF VARIANCE FOR 9%G BASED ON VALUES TRANSFORMED TO Arcsine (Sqgr(X/100))
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Y DF SS MS F
REPLICATION (R) 3 17 6 <1
METHOD (M) 3 2180 727 21.86 **
ERROR (a) 9 299 33
TIME (T) 11 5478 498 19.97 **
MxT 33 10495 318 12.75 **
ERROR (b) 132 3292 25

TOTAL 191 21761

** = significant at 1% level
CV(a) = 9.00 CV (b) =7.84

PN a ¢ s & & & o ad &
A9 14 A1 19ULEAINITAUATIEVAMNLUTUTIUVBUUB TG UAAIINIDN VBUUAANNNIAYIIUANLAY

Snwluanmaamnll -10 esrwaided (Jusveziian 33 Weu

MXT TABLE OF MEANS FOR %G (%) BASED ON BACKTRANSFORMED SCALE
(AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
0Om 91c 83 cd 69 cd 84 ab 82
3m 98 b 90 bc 72 cd 86 a 86
6m 100 a 96 a 74 c 83 ab 88
9m 64 ef 85 cd 93 b 84 ab 81
12m 73 de 94 ab 75c 81 ab 81
15m 59 f 83 cd 65 cd 76 ab 71
18 m 33g 84 cd 73 cd 80 ab 68
21 m 73 de 87 bcd 71 cd 77 ab 77
24 m 57 f 91 abc 60 d 82 ab 72
2Tm 78d 86 cd 70 cd 76 ab 77
30 m 78d 89 bcd 100 a 81 ab 87
33m 79d 79d 71 cd 73 b 75

M-MEAN 74 87 74 80 79

In a column, means followed by a common letter are not significantly different at the 5% level
by DMRT.

A15199 15 ANT1UERIANLRA8 L UBSIEUAAIINIDNUBIIDNARBUAULT 1ULTIA183TA19) VDINAR

o ) a = 2 v a
Nﬂmmnﬂa‘v]mmﬂwﬂuaqumugu -10 avAgaLyd Imamwagaawznm 33 LU



% G chinese Cabbage 25°C
ANALYSIS OF VARIANCE FOR %G
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))
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Y DF SS MS F
REPLICATION (R) 61 20 1.11ns
METHOD (M) 6580 2193 118.55 **
ERROR (a) 167 19
TIME (T) 11 27848 2532 137.42 **
MxT 33 4993 151 8.21 **
ERROR (b) 132 2432 18

TOTAL 191 42080

** = significant at 1% level; ns = not significant

Cv(@ = 893

Cv(b) =

8.69

A1519% 16 MN51LARIN1TIATIZYANNLUSUSIUYRlasIEudAdNusen veLudnRnA1AY1IUE MAY

Snwluanmaamnll 25 exrwalded [Wuszeziian 33 Weou

MxT TABLE OF MEANS FOR %G (%)
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT CcD Control T-MEAN
0Om 84 a 89 a 79 ab 81b 83
3m 85a 86 ab 73 bc 92 a 84
6m 70b 78 c 83 a 75 bc 77
9Im 64 bc 79 bc 66 ¢ 75 bc 71
12m 59 bc 71c 63 c 63 d 64
15m 66 b 77 c a5 d 63 d 63
18 m 54 c 56 d 24 e 49 e 46
21m 63 bc 57d 17 e 47 e 46
24 m 43 d 54 d 21 e 42 ef 40
2T m 40d 54 d 18 e 67 cd a5
30 m 39d 48 d 8f 35 f 33
33 m 13 e 51d 5f 33 f 26

M-MEAN 57 67 42 60 56

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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V Chinese Cabbage 5, -10, 25°C
COMBINED ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sgr(X/100))
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SV DF SS MS E
COMBINE (C) 2 1716 858 557.81 **
REPS WITHIN C 9 14 2
METHOD (M) 3 936 312 214.61 **
M 6 228 38 26.15 **
POOLED ERROR (a) 27 39 1
TIME (T) 11 1785 162 88.68 **
CxT 22 1336 61 33.19 **
MxT 33 843 26 13.95 **
CxMxT 66 812 12 6.72 **
POOLED ERROR (b) 396 725 2
TOTAL 575 8434

** = significant at 1% level

BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCES
ERROR (a) : CHI-SQUARE = 0.99 ns
ERROR (b) : CHI-SQUARE =  3.27 ns

CV(a) =5.21 CV(b) =7.37

AN51991 18 AT IUAAINITIATITIAULUTUTIUTINYBIAULTILSS VB UUEARNAIAY1IUE LAY

Tuan waaumgdl 5, -10 waz 25 ssrnwadea Wussezian 33 e
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CxMxXT TABLE OF MEANS FOR V BASED ON BACKTRANSFORMEN SCALE (AVE.OVER 4 REPS)
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METHOD (M)
TIME (T) AAT SSAAT CcD Control T-MEAN
5C

Om 10.20 bc 2199 a 15.62 a 14.40 ab 15.55
3m 12.20 ab 13.94 bc 10.57 bed 1092 e 1191
6m 13.37 a 1247 ¢ 11.50 bc 14.08 abc 12.86
9m 9.86 bc 12.56 ¢ 10.27 bed 11.92 b-e 11.15
12m 11.61 ab 13.71 bc 1180 b 11.73 cde 12.21
15m 10.43 bc 13.97 bc 9.17d 14.62 a 12.05
18 m 427d 13.88 bc 11.09 bcd 14.26 abc 10.87
21m 10.01 bc 1562 b 10.19 bed 13.65 a-d 12.37
24 m 889 c 1212 ¢ 890d 11.45 de 10.34
27T m 12.23 ab 1230 ¢ 9.35 cd 12.86 a-e 11.68
30m 10.85 bc 1299 ¢ 11.53 bc 11.87 b-e 11.81
33m 12.06 ab 11.69 ¢ 11.15 bed 13.51 ad 12.10

C=-10C
Om 12.90 bc 18.59 a 12.04 bc 14.12 a 14.41
3m 14.68 b 13.60 bcd 10.99 bcd 11.95 ab 12.81
6m 23.25a 13.93 bcd 13.19b 14.06 a 16.11
9m 10.46 def 11.98d 13.13b 13.46 ab 12.26
12m 10.92 cf 15.32 bc 11.69 bc 12.39 ab 12.58
15m 9.63 ef 12.97 bed 859 e 12.63 ab 10.96
18m 547¢ 14.65 bc 11.24 bed 12.80 ab 11.04
21m 12.39 bed 15.48 b 10.10 cde 13.89 ab 12.97
24 m 9.14f 13.54 bcd 9.05 de 11.97 ab 10.93
2Tm 12.23 cd 1272 cd 10.17 cde 1141 b 11.63
30m 11.66 cde 11.47d 16.16 a 12.38 ab 12.92
33m 11.83 cde 11.63d 845e 12.33 ab 11.06

C=25C
Om 11.65 abc 2179 a 1532 a 1285 a 15.40
3m 1285 a 1281 b 10.87 b 12.84 a 12.34
6m 1251 a 11.10 bc 13,67 a 11.70 ab 12.25
9m 10.14 bcd 11.24 be 994 b 11.28 abc 10.65
12m 9.61 cd . 11.36 bc 971 b 9.39 ¢ 10.01
15m 11.98 ab 1270 b 6.01c 10.16 bc 10.21
18 m 857d 9.89 ¢ 3.59d 7.51d 7.39
2lm 9.7 cd 10.99 bc 249d 7.16d 7.59
24 m 571e 7.73d 301d 6.05 de 5.63
27Tm 569 e 7.69d 257d 947 c 6.35
30m 573 e 6.89 d 1.12e 501e 4.69
33m 1.82f 731d 073 e 4.74 e 3.65

M-MEAN 10.46 1291 9.58 11.58 11.13

In a column under each C, means followed by a common letter are not signiﬁtantly different at

the 5% level by DMRT.

M15197 19 A1T1UARNIANRABYDIANLTILTIN8ITNAFOUALLTILTIANG 919 4 3T vouubn

AnnIAuaUa MAusnwiluan ngamall 5, -10 uay 25 esmwaled Wusseeial 33 ey

Flowering white cabbage



COMBINED ANALYSIS OF VARIANCE FOR %G
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))
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SV DF SS MS F
COMBINE (C) 2 13793 6897 252.32 **
REPS WITHIN C 9 246 27
METHOD (M) 3 4906 1635 36.99 **
M 6 7539 1257 28.42 **
POOLED ERROR (a) 27 1194 a4
TIME (T) 11 19840 1804 45.26 **
CxT 22 15363 698 17.52 **
MxT 33 14065 426 10.69 **
CxMxT 66 15336 232 585
POOLED ERROR (b) 396 15781 40
TOTAL 575 108063

** = significant at 1% level

BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCES
ERROR (a) : CHI-SQUARE = 1.38 ns
ERROR (b) : CHI-SQUARE =  2.58 ns

Cv. (@) = 8.66 CV. (b) = 8.26

AN 20 AITRLEAINITIATILHAULUTUTIUTINVDIUDSTUARIINIDN FOUNGARNNIALTEININGAS

fushwluanmaamgll 5, -10 uay 25 saruwaldea Wuszezia 33 Weou



CxMXT TABLE OF MEANS FOR %G BASED ON BACKTRANSFORMEN SCALE (AVE.OVER 4 REPS)

METHOD (M)
TIME (T) AAT SSAAT cD Control T-MEAN
5C

Om 99 a 99 ab 99 a 100 a 99
3m 95 abc 100 a 98 a 100 ab 98
6m 96 abc 98 ab 96 a 100 ab 98
9Im 98 ab 99 ab 98 a 99 ab 98
12m 84d 99 ab 95 a 100 ab 95
15m 96 abc 97 ab 97 a 99 ab 9T
18 m 89 cd 79c 98 a 99 ab 91
21m 92 bed 100 ab 96 a 97 ab 96
24 m 90 cd 96 b 98 a 99 ab 96
2Tm 98 ab 96 b 99 a 95b 97
30m 87 cd 30d 99 a 99 ab 79
33m 96 abc 99 ab 95 a 96 b 97

C=-10C
Om 96 bc 99 a 79 cd 100 a 94
3m 100 a 99 a 97 ab 99 a 99
6m 97 bc 9 a 94 ab 97 a 97
9m 99 ab 100 a 94 ab 100 a 98
12m 95 bc 100 a 95 ab 98 a 97
15m 95 bc 98 a 98 ab 99 a 97
18 m 93c 98 a 98 a 99 a 97
21m 92c 99 a 89 bc 100 a 95
24 m 91c 97 a 97 ab 99 a 96
2Tm 95 bc i 98 a 98 a 97 a 97
30m 95 bc 99a 72d 100 a 91
33m 92c 97 a 98 a 98 a 96

C=25C
Om 100 a 99 a 96 ab 100 a 99
3m 100 a 97 a 99 a 100 a 99
6m 99 abc 98 a 98 a 92 cd 97
9Im 95 b-e 97 a 95 ab 95 bc 96
12m 93 cde . 93 ab 89 b 95 bc 92
15m 99 ab 98 a 89 b 99 ab 96
18m 96 becd 86b 72c¢ 87 cde 86
21m 86 ef 94 ab q7d 88 cde 79
24 m 92 de 88b 43 de 80e 76
2Tm 94 cde 88 b 40 de 45f 67
30m ) 89 def 2d 40 de 83 de 53
33m 79 f 74 c 30e 79e 65

M-MEAN 94 91 87 95 92

In a column under each C, means followed by a common letter are not significantly different at
the 5% level by DMRT.
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COMBINED ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV DF SS MS F

COMBINE (C) 2 474 237 369.92 **
REPS WITHIN C 9 6 1

METHOD (M) 3 183 61 55.21 **
xM 6 243 41 36.63 **
POOLED ERROR (a) 27 30 1

TIME (T) 11 1004 91 86.67 **
CxT 22 739 34 31.89 **
MxT 33 1477 a5 42.49 **
CxMxT 66 941 14 13.54 **
POOLED ERROR (b) 396 417 1

TOTAL 575 5514

** = significant at 1% level

BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCES
ERROR (a) : CHI-SQUARE =  0.73 ns
ERROR (b) : CHI-SQUARE =  0.38 ns

V. (a) = 4.41 V. (b) .= 4.41
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CXMXT TABLE OF MEANS FOR V BASED ON BACKTRANSFORMEN SCALE (AVE.OVER 4 REPS)

54



55

METHQOD (M)
TIME (T) AAT SSAAT cD Control T-MEAN
5C

Om 14.06 bc 22,63 a 19.38 a 16.66 ab 18.18
3m 14.58 abc 1733 b 15.27 bc 14.17 c 15.34
6m 16.24 a 13.58 d 14.56 bc 16.57 ab 15.24
9m 15.65 ab 14.14 cd 14.74 bc 14.84 bc 14.84
12m 13.33 ¢ 1511 cd 15.35 bc 16.07 abc 14.96
15m 15.68 ab 15.15 cd 13.58 ¢ 16.50 ab 15.23
18 m 13.79 bc 13.72d 16.06 b 17.70 a 15.32
21m 15.51 ab 1753 b 14.66 bc 16.32 ab 16.00
24 m 13.46 ¢ 15.89 bc 15.48 bc 16.11 abc 15.24
2Tm 16.18 a 15.12 cd 15.63 bc 1432 c 15.31
30m 13.67 bc 495 e 15.49 bc 16.84 ab 12.74
33m 15.06 abc 14.95 cd 13.84 ¢ 17.66 a 15.38

C=-10C
0Om 13.56 d 24.46 a 13.77 bcd 16.66 a 17.11
3m 16.27 b 16.41 bc 16.42 a 1396 b 15.76
6m 24.06 a 1396 d 15.78 ab 15.84 ab 17.41
9m 15.25 bed 14.13d 13.70 cd 16.94 a 15.00
12m 14.68 bcd 16.22 bc 14.64 a-d 15.40 ab 15.24
15m 1582 b 15.67 bcd 1331d 15.86 ab 15.16
18 m 13.76 cd 16.77 bc 15.30 abc 16.62 a 15.61
21m 15.75 bc 1765 b 13.09 d 16.70 a 15.80
24 m 13.74 cd 15.38 cd 15.73 ab 15.08 ab 14.98
2T m 15.47 bcd 15.75 bed 15.67 abc 15.60 ab 15.62
30m 15.29 bcd 15.62 bcd 1071 e 1712 a 14.68
33m 14.77 bed 15.49 cd 15.69 abc 15.18 ab 15.28

C=25C
Om 14.20 cd 2441 a 1871 a 16.69 a 18.50
3m 17.18 ab 15.72 bc 16.46 bc 14.21 cd 15.89
6m 1783 a 13.89 cd 17.16 ab 13.98 cde 15.71
9m 15.24 bc 13.82 cd 1495 ¢ 14.64 bcd 14.66
12m 1486 ¢ - 14.34 cd 14.59 cd 15.87 abc 14.92
15m 15.44 bc 16.65 b 12.90 de 16.20 ab 15.30
18 m 15.40 bc 15.28 bcd 1164 e 14.40 bcd 14.18
21m 1487 c 14.35 cd 6.71 f 13.62 def 12.38
24 m 14.46 c 13.87 cd 6.58 f 1211 f 11:76
2Tm 1512 c 13.31d 6.39 f 7.14¢ 10.49
30 m 14.23 cd 026 f 587f 1213 f 8.12
33m 12.60 d 1107 e 431¢g 12.37 ef 10.09

M-MEAN 15.20 15.13 13.73 15.22 14.82

In a column under each C, means followed by a common letter are not significantly different at

the 5% level by DMRT.
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% G Chinese kale 5, -10, 25°C



BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

COMBINED ANALYSIS OF VARIANCE FOR %G
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SV DF SS MS F
COMBINE (C) 2 23903 11952 221.12**
REPS WITHIN C 486 54
METHOD (M) 26986 8995 234.95 **
xM 4774 796 20.78 **
POOLED ERROR (a) 27 1034 38
TIME (T) 11 82003 7455 226.15 **
CxT 22 22562 1026 31.11 *
MxT 33 10555 320 9.70 **
CxMxT 66 6178 94 2.84 **
POOLED ERROR (b) 396 13054 33
TOTAL 575 191536

** = significant at 1% level
BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCES
ERROR (a) : CHI-SQUARE =  1.18 ns
ERROR (b) : CHI-SQUARE =  2.27 ns

QV.(a) =

9.26

CV. (b) =

8.63
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CxMXT TABLE OF MEANS FOR %G BASED ON BACKTRANSFORMEN SCALE (AVE.OVER 4 REPS)

METHOD (M)
TIME (T) AAT SSAAT D Control T-MEAN
5C

oOm 91 b-e 96 bed 96 a 97 abc 95
3m 95 bc 97 abc 96 a 99 ab 97
6m 94 bcd 100 a 95a 99 ab 97
9m 94 bed 100 ab 91a 96 abc 95
12m 100 a 94 cde 92a 99 a 96
15m 96 b 84 fg 80b 94 bcd 89
18 m 87 cf 90 def 70 bc 87 def 83
21m 92 b-e 83 fg 37d 93 cde 76
24 m 85 def 66 h 63c 80 fg 74
2Tm 78 f 74 g¢h 67 bc 70¢ 72
30m 91 b-e 78 gh 68 bc 83 fg 80
33m 83 ef 86 efg 61c 84 ef 79

C=-10C
Om 93 b-e 95 cde 92 ab 100 a 95
3m 100 a 96 bcd 94 ab 97 bc 97
6m 98 abc 100 ab 78 cde 98 abc 93
9m 99 ab 100 a 98 a 99 ab 99
12m 98 abc 98 abc 87 bc 97 bc 95
15m 97 abc 95 cde 75 def 94 bcd 90
18 m 84 e 84f 86 bcd 93 cd 87
21m 95 bed 89 def 63 fg 85 de 83
24 m 87 de 79f 49 g 87 de 76
2Tm 92 cde ' 79f 69 ef 8le 80
30m 92 cde 84 f 64 f 83e 81
33m 8de 87 ef 67 ef 8de 80

C=25C
0Om 96 ab 92c 91a 100 a 95
3m 99 a 99 ab 90 a 99 ab 97
6m 98 ab 99 a 95a 96 bc 97
9Im 94 b 99 a 89a 96 bc 94
12m 99ab - 94 bc 67b 95¢ 89
15m 99 ab 81d 62 b 86 d 82
18 m 79¢c 78 de 30c 77d 66
21m 81c 66 ef 11d 53 e 53
24 m 59d 61f de 60 e a6
27Tm 63 ¢ 44 g 2 ef 24¢ 33
30m 65d 40 g of 38f 36
33m 33e 38 ¢ 0f 17¢ 22

M-MEAN 88 84 66 84 81

In a column under each C, means followed by a common letter are not significantly different at
the 5% level by DMRT.
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V Chinese kale 5°C
ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

Y DF SS MS F
REPLICATION (R) 3 1 <1
METHOD (M) 3 155 52 43,01 **
ERROR (a) 9 11 1
TIME (T) 11 2643 240 305.75 **
MxT 33 753 23 29.05 **
ERROR (b) 132 104 1

TOTAL 191 3670

** = significant at 1% level
Cv. (a) = 5.03 CV. (b) = 5.03
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MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)



METHOD (M)

TIME (T) AAT ’ SSAAT CcD Control T-MEAN
om 1191 c 2333 a 18.74 a 16.23 b 17.55
3m 1541 b 17.11b 17.82 abc 14.17 ¢ 16.13
6m 17.70 a 9.90 de 17.90 ab 13.80 c 14.82
9Im 17.85a 14.08 c 16.55 bc 18.36 a 16.71
12m 19.40 a 17.84 b 16.14 c 19.03 a 18.10
15m 19.15a 9.72e 8.73d 9.15d 11.69
18 m 10.02d 9.57 ef 6.70 e 9.52d 8.95
2lm 10.09 d 8.37f 3.72¢ 9.12d 7.82
24 m 9.27 de 6.72 ¢ 701le 7.24 f 7.56
2T m 735f 6.74 g 6.65 e 7.05f 6.95
30m 14.44 b 11.11d 6.77 e 7.75 ef 10.02
33 m 8.69 e 8.62 ef 5.08 f 8.31 de 7.68

M-MEAN 13.44 11.93 10.98 11.64 12.00

In a column, means followed by a common letter are not significantly different at the 5% level
by DMRT.
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V Chinese kale -10°C
ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sgr(X/100))

SV DF SS MS E
REPLICATION (R) 3 13 4 4.76 *
METHOD (M) 3 151 50 53.34**
ERROR (a) 9 8 1
TIME (T) 11 2565 233 207.42 **
MxT 33 610 18 16.45 **
ERROR (b) 132 148 1

TOTAL 191 3496

** = significant at 1% level; * = significant at 5% level
Qv. (@) = 4.96 CVv. (b) = 4.96
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MxT TABLE OF MEANS FOR V



BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT CcD Control T-MEAN
Om 13.16 ¢ 2232 a 17.77 a 16.66 b 17.48
3m 19.11 ab 1857 b 17.70 a 13.77 c 17:29
6m 18.27 ab 9.92d 1381 b 1225 c 13.56
9m 18.85 ab 1394 c 18.15a 19.10 a 17.51
12m 17.12b 19.24 b 1544 b 18.15 ab 17.49
15m 19.40 a 1783 b g o 9.58 d 14.15
18 m 9.07 de 8.54 de 892 c 9.70d 9.06
2l m 9.76 d 9.30 de 6.17d 8.22 de 8.36
24 m 8.96 de 8.03 ef 540d 788 e 7.57
2T m 8.34 de 7.06 f 6.25d 8.01e 7.41
30 m 14.17 ¢ 8.64 de 6.01d 754 e 9.09
33m 8.13e 8.57 de 9.40 ¢ 726 e 8.34

M-MEAN 13.69 12.66 11.23 11.51 12.27

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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ANALYSIS OF VARIANCE FOR V

V Chinese kale 25°C

BASED ON VALUES TRANSFORMED TO Arcsine (Sgr(X/100))

SV

DF SS MS F
REPLICATION (R) 2.57 0.86 <1
METHOD (M) 1352.14 450.71 153/95%*
ERROR (a) 26.35 293
TIME (T) 11 7904.74 718.61 364.86 **
MxT 33 1311.06 39.73 20.17 **
ERROR (b) 132 259.98 1.97

TOTAL 191 10856.84

** = significant at 1% level
Qv.(a) = 10.10 CV. (b) = 8.28
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MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

61

METHOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
Om 1331 b 2252a 17.62 a 16.59 a 17.51
3m 1898 a 1867 b 16.59 ab 14.03 b 17.07
6m 18.56 a 9.87d 18.16 a 1272 b 14.83
9m 18.01 a 1391 ¢ 1473 b 18.18 a 16.21
12m 19.07 a 17.76 b 10.71 ¢ 17.80 a 16.33
15m 19.37 a 9.95d 6.09 d 792c 10.83
18 m 867¢c - 8.44 de 301le 772c 6.96
2lm 8.18 c 6.70 ef 1.10f 502d 5.25
24 m 6.14d 6.09 f 0.42¢ 551d 4.54
2Tm 570d 4.00 g 0.18 gh 230 f 3.05
30 m 951 c 394 ¢ 0.01 h 344 e 4.23
33m 324 e 377¢ 0.01h 1.33 ¢ 2.09

M-MEAN 12.40 10.47 7.39 9.38 9.91

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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ANALYSIS OF VARIANCE FOR %G

Green Park tsai 5°C

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV

DF SS MS F
REPLICATION (R) 157 52 1.57 ns
METHOD (M) 2727 909 2720 **
ERROR (a) 301 33
TIME (T) 11 3774 343 14.71 **
MxT 33 5584 169 T:26™"
ERROR (b) 132 3078 23
TOTAL 191 15621

** = significant at 1% level; ns = not significant

V(a) = 7.69

CV(b) = 6.42
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MxT TABLE OF MEANS FOR %G (%)

BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT D Control T-MEAN
Om 98 ab 99 a 95a 100 a 98
3m 98 ab 97 abc 92 ab 97 a-e 96
6m 99 a 99 ab 88b 98 abc 96
9m 89 cd 97 abc 91 ab 97 a-d 94
12m 84 d 97 abc 86 b 90 e 89
15m 94 bc 97 abc 91 ab 97 a-e 95
18 m 94 bc 92¢ 70 ¢ 93 de 87
21m 95 bc 96 abc 51d 93 de 84
24m 85d 94 bc 89 ab 98 a-d 91
2Tm 89 cd 94 bc 95a 99 ab 94
30 m 94 bc 60 d 87b 95 b-e 84
33 m 90 cd 92c 90 ab 94 cde 92

M-MEAN 93 93 85 96 92

In a column, means followed by a common letter are not significantly different

at the 5% level by DMRT.
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ANALYSIS OF VARIANCE FOR V

BASED ON VALUES TRANSFORMED TO Arcsine (Sgr(X/100))
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SV DF SS MS F
REPLICATION (R) 0 0 <1
METHOD (M) 58 19 16.85 **
ERROR (a) 10 1
TIME (T) 11 255 23 41.74 **
MxT 33 316 10 17.25 **
ERROR (b) 132 73 1

TOTAL 191 712
** = significant at 1% level
V(a) = 4.60 CV(b) = 4.60
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MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHQOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
Om 13.86 a-d 24.27 a 18.46 a 16.50 a 18.27
3m 13.98 a-d 14.31 bcd 13.68 bcd 13.78 b 13.94
6m 15.17 a 14.07 bcd 13.97 bc 1432 b 14.38
9m 13.06 b-e 13.89 cd 14.34 b 1423 b 13.88
12m 1201 e 14.20 bcd 12.58 de 13.29 b 13.02
15m 14.28 abc 13.86 cd 11.49 ef 14.16 b 13.45
18 m 14.14 ad 1549 b 11.05f 1391 b 13.65
21 m 14.47 ab- 14.75 bc 7.25¢ 14.09b 12.64
24 m 1222 e 13.55 cd 12.67 cde 13.90 b 13.09
2Tm 12.81 de 13.93 cd 13.58 bcd 13.99 b 13.58
30m 13.65 bcd 938 e 12.44 de 13.64 b 12.28
33 m 12.98 cde 13.20 d 12.79 cde 1459 b 13.39

M-MEAN 13.55 14.58 12.86 14.20 13.80

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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Green Park tsai -10°C



ANALYSIS OF VARIANCE FOR %G

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))
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Y DF SS MS F
REPLICATION (R) 3 280 93 181 ns
METHOD (M) 3 1564 521 10.08 **
ERROR (a) 9 466 52
TIME (T) 11 4448 404 8.97 **
MxT 33 14248 432 9.58 **
ERROR (b) 132 5951 45

TOTAL 191 26956

** = significant at 1% level; ns = not significant

CV(a) = 9.69

CV(b) = 9.02
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MxT TABLE OF MEANS FOR %G (%)

BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT | SSAAT D Control T-MEAN
Om 95 bcd 96 ab 79 cd 99 a 92
3m 100 a 95 ab 99 a 98 ab 98
6m 100 ab 82 ¢ 86 bcd 91 bc 90
9m 49 e 95 ab 99 a 97 abc 85
12m 94 cd 99 a 91 bc 91 bc 94
15m 93 cd 94 ab 81 cd 97 abc 91
18 m 97 abc 94 ab 90 bed 94 abc 93
2lm 98 abc 95 ab 77d 89 ¢ 89
24 m 87d 22d 89 bcd 96 abc 74
2T m 93 cd 91 bc 94 ab 98 ab 94
30 m 96 a-d 98 ab 90 bcd 94 abc 94
33m 100 a 91 bc 89 bcd 97 abc 94

M-MEAN 92 88 89 95 91

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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ANALYSIS OF VARIANCE FOR V

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))
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SV DF SS MS F
REPLICATION (R) 6 2 1.17 ns
METHOD (M) 80 27 15.79 **
ERROR (a) 15 2
TIME (T) 11 532 a8 10.28 **
MxT 33 544 16 3.50 **
ERROR (b) 132 621 5

TOTAL 191 1799

** = significant at 1% level; ns = not significant
CV(b) = 10.45

CV(a) = 6.61
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MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT cD Control T-MEAN
Om 13.34 a 2343 a 12.87 ab 16.53 a 16.54
3m 14.82 a 14.98 bc 1433 a 13.74 ab 14.47
6m 11.89a 11.63 c 13.03 ab 10.28 b 11.71
9m 14.11 a 13.34 bc 1481 a 14.21 ab 14.12
12m 13.61 a 14.45 bc 1298 ab 13.14 ab 13.54
15m 15.04 a 13.83 bc 10.12 b 14.65 a 13.41
18 m 1498 a 15.72 bc 13.03 ab 14.02 ab 14.44
2lm 1478 a- 1592 b 11.40 ab 12.98 ab 13.77
24m 12,56 a 365d 518 ¢ 1353 ab 8.73
2Tm 1354 a 13.24 b 12.42 ab 14.07 ab 13.32
30m 1395 a 13.90 bc 12.85 ab 13.83 ab 13.63
33m 1432 a 13.09 be 12.88 ab 14.48 a 13.69

M-MEAN 1391 13.93 12.16 13.79 13.45

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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ANALYSIS OF VARIANCE FOR %G

Green Park tsai 25°C

BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

66

SV DF SS MS F
REPLICATION (R) 222 74 214 ns
METHOD (M) 20460 6820 197.22 *
ERROR (a) 31 35
TIME (T) 11 66593 6054 186.91 **
MxT 33 11478 348 10.74 **
ERROR (b) 132 4275 32

TOTAL 191 103339

** = significant at 1% level; ns = not significant
CV (b) = 10.51%

CV (a) = 11.00%
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MxT TABLE OF MEANS FOR %G (%)

BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)

METHOD (M)

TIME (T) AAT SSAAT (@)} Control T-MEAN
0Om 97 a 100 a 39c 98 ab 84
3m 97 a 100 a 93 a 99 a 97
6m 97 a 94 b 93 a 88 ¢ 93
9m 98 a 95 b 91 a 93 bc 94
12m 75¢ 89 b 66 b 86 c 79
15m 87b 90 b 47 ¢ 58 d 70
18 m 5¢ ~ 42d 24d 61d 51
21 m 77 bc 55 cd Te 39 ef 44
24 m 40e 42d 8e 47 de 34
27T m 61d 66 ¢ 3 ef 36 ef 41
30 m 47 e 59 c 3 ef 28 f 34
33m 23f 62 c 1f 13 g 25

M-MEAN 73 74 39 62 62

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.
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] v & o a = 3 2
aaﬂLmVILﬂUﬁﬂU'ﬂuaﬂWWQﬂJﬁﬂuu 25 a9Angayd [WUssasiian 33 oy

ANALYSIS OF VARIANCE FOR V
BASED ON VALUES TRANSFORMED TO Arcsine (Sqr(X/100))

SV DF SS MS F
REPLICATION (R) 3 13 4 2.85ns
METHOD (M) 3 1663 554 354.33 **
ERROR (a) 9 14 2
TIME (T) 11 4052 368 161.43 **
MxT 33 1251 38 16.61 **
ERROR (b) 132 301 2

TOTAL 191 7294

** = significant at 1% level; ns = not significant
CV(a) = 843 % CV(b) = 843 %

N a ¢ s & & N Y  aa
AN 42 ANTILEAINITAATIEUAINULUTUSIUVDUUD TG UAAITUIDNNNAABUAIYITN AGDUAINYU

< ! @ o ! va & o a = < A
bUILLIIAN € GUENLiJaWNﬂﬂ’]@‘e’JENLGWILﬂUiﬂ‘H’]sLuﬁﬂ’]WQﬂJMQN 25 29AnYaLPYd LUUTTeEIaT 33 Lhou

MxT TABLE OF MEANS FOR V
BASED ON BACKTRANSFORMED SCALE (AVE. OVER 4 REPS)
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METHOD (M)

TIME (T) AAT SSAAT D Control T-MEAN
om 13.69 ab 24.35 a 6.20 c 16.20 a 15.11
3m 14,00 ab 14.37 b 13.75 a 14,07 ab 14,04
6m 15.40 a 1343 b 14.33 2 1307 b 14.06
9m 14.51 ab 13.45 b 12.90 a 13.26 b 13.53
12'm 10.80 cd 12.82 b 9.95 b 1278 b 11.59
15 m 13.16 abc 13.78 b 5.75 ¢ 8.70 c 10.35
18 m 11.04 cd 6.07 d 341d 8.78 732
21 m 11.94 be 793¢ 092 ef 5.75d 6.63
2 m 423 f 564d 116 e 6.71d 4.44
27m 882 d 9.35 ¢ 0.37 fg 5.08 de 5.90
30 m 670 e 8.50 0.38 fg 387e 4.88
33m 334 8.50 ¢ 0.10 ¢ 192 347

M-MEAN 10.64 11.52 5.77 9.18 9.28

In a column, means followed by a common letter are not significantly different at the 5% level

by DMRT.

A 1 PN ] s ¥ aa < aa 1 ® @
#1379 43 91']'5’1\'1LLaﬂﬂﬂWLQﬁEJSU@QLU@3L"ﬁu@ﬂ')']llﬂE]ﬂ@']&]?ﬁﬂ@ﬁ@Uﬂ'ﬂ']ﬂJLL‘?NLlﬁ\ﬂﬁ(ﬂqﬂ‘] VBDILUAANNATA

| va & o a = & &
g@ﬂLﬁVlLﬂUiﬂT’ﬂIUﬁﬂ?W@ﬂdﬂQﬂJ 25 a9Angaed [WUssasiian 33 hau



