
ls h.u. dg

ran.fTfhnRT

nr:yr n ctau R'tT{ a Rfl a{ rn fi o nl il Ra fll n a

Tos

:? 232.318

rJn
u'r{o'rarJr1ru rfcUuvq6

nu{muT{$ airrinTnn"r:rj'rbT n:nrjrl$

tAqE

flusrsu zs4z



r?o'rarlndrrinir'unr:orlinlirlrh?uruviu{f, r
ntrlqilulu uriwfi d'pr {rJ i unv r{u {fir

rlo.ttrqr rrc.

rffiffiffiffiffiffiffifiililt
004936t



oo
6'tu'l

ra n crr:yn{in nr:rairdiorirdulo a fi r-o orj:vm rirsia rflu rifi auririnirn nr:

uasr{-rurhiiiirtSria.rruludrunr:orliGrauqflnrurl6o ii.rrcfirt}irfioorrurirlo'lunr:
d e t d d --ti ad r .l

rnuo?ad'Ntilnol'|,asfl'l:yrodoun1:{anflartxaooa{uil tilnufl$av?fin1:CI1{ '1 lunl:orJn

dauq fl n1ilil'l{n1:{ anrar ru6orfudeorlnn arnatunr:no dauqolnril rl6odoemn u
deJ^a)tn-q.l

ilodautildcr{u{ururnfru5afrfinflutuBauar Inemational Seed Testing Association

(ISrA) kilftnal{
ro n cn:nr{ifl nrdil:vn audr fl rdarnduaowsasrSde? arufrn nr:uavi6

nr: Ioa rfunr:d:vdu nradundr * rfl u1n drdtp or nr:nodaufl rfi afl iinr:an n-r ariN

nrnj:vrfiuHanrransNrr6obirh,tru:u rg ufio niaxn"rfi:ilnrvrd:vnau fod,du
rnlfaieir u rfi o n :r linrr l rfrhifi nr:il :v t fi u H a 6 iio du

vd a | &Y r a J
at tz gu?, anfl uu auil:snfun rulQ'li8ilnil]uil to n:ruln]dil ao?u]fl ?]lnfl}l!lrtg

v d nJ w Y d t " Y .aea A o A
oiruudn tri nailauqondrnrirfirJ:sdrrio.rrlfrrT6nr:rr5ov[u{lrflrh qrurJrfinr {rilctaro

noldru nrudr ttacnilcnsua o?{aas dhinrrlrharudolunr:iledauril6o'lri s a aoou
Itl

- i I ), v 4 1 . i & 6 - t ad e .
nolaoo'l ililrio{ yru?Baofiililrancn:tailuailfl:cil{rcl:Qdilu:ru ilt1t tru?r?{?]ran6n:ru9

reilurnm v rfl uil :duuf n-u eicir u rirl nr il 6t il n? :

rn.rmril4r qrguvq6

nuf.J1ilu 2542

j

\
I



ar:riry

ar:rftygrJ

ar:rirycr:'r.r

unfr
nr:rfi u dr ariN u6criu{ (sunpringy

cvano{ril6oiluq
*d r r
?6|,flUCI?AUN

Jfiil'l

3

3

5

5

6

9

I
10

10

15

16

77

t8
19

26

28

85

86

88

89

90

94

orrrrduiundrfiorjn6
J^

toncf'l:aNa{

ds.6ulEJ
fll:tnu0? a g1{l lllaoiluqgunil

Jaa4dvr
lnta{ 1lattan6n]:tnun: adr{

nr:riurh.rtu n r: rfi u dr o fl'r.r
! n& ' -ramd*.rhlilodauurilunru9lqo!arn'

"J4ftn'l:Yn te : o{ }r 1r'l ?J uou1 ?J n a.: lra o

nr:{l frr atlxtufar n o n a.r! - & i 
lorardratiNdftitufi'r:yrocroutnllunuunli.

6aerdea
m:tnum rfts? a d.}ll tltoo fi uq

fl'l:Ylodaunmiton (The Germination test)

r #n nr:n n aau nrN a n rTr'hj
ad

?6n1:fiOCtAUnlr{An
;{ae

rn :a{ il a cniltu?t o clau n1:{ o n

nr:il:vrfi u ft anlflt 0tGtou n.l:{ on

nr:drur run attasnt:tt6lo{ at a

nr:'lfgrlr Tolerance

nr:noaaulrail

R-t::td{'lltr{a



sr:tTanrJvl,

flJ1rU lfu'l

1.1 tffdnufNn:c6lau[Uu Stick or sleeve type trier

1.2 tufin$rNn:cctautruu Nobbe trier

t.g rn{arurhrlficuuu soil divider
J.d

1 -4 mEalurhwf, ouuunmauiauuu Boerner
.Jr.t1.5 tn:A{UU{tllSOUUU Gamet

z.t {unr;rl6nd6nrll:on?uqilufi racqruu{fi'lei

z.z #urv,rvrl6oddnurja.rlftxrcril6olu aruun fi #afqu6nrlr:n

n?uoilud.ildt

2.a uaol dru il:rn aufi d'r drz a.r du n dr f; rlutda.r ri

z. 4 uam *r u rJ:, n u u d *"fq z or siu n drfi rtu rdar ; ar

2.5 ttc{o{ nt:{ on uuuifi t6flr (epigeat gerrninarion) z a.r riut n

(Phaseolus vulgads)

ncto{ nlfi a n uuu'laTrj ri ar

(ka mays)

ru6to{ Rr:n a n uuu"[aTrJ ri ur

(ftsum sarivum)

8

8

l3_

13

13

27

2.6

2.7

(hypogeal germination) z o.rrir:Iuo

(hypogeal germination; t a.r drdu ton

27

29

30

31

32

33

z.B dnuruvn drdfr orJn 6 uanlnru fi o ilnfidnn uri: rrarnndu t fi o an
9i

w:arrflflufl?

z. 9 dnunrvndrfi fi orJn 6 uao{n?l ilfr o ilfl firieirdu ei au dlu hypocotyt,

epicotyl ttflv mesocofyl

z.t o a-n uar c n #r fi fi o rJ n 6 u a ol or r I fi o il n 6 fi tu rdrl.:

z.t 1 d'nuar;n #rd fi o rJ n 6 u,aol n:r I fi o il n 6 d1ut3.:

2.7 z inusuvndrfi fi orjnouaolnrufi oilnfi fi oraaouarrdarfio'[ndr6us

2.1 a finuruvn drdfi oiln 6 uoo.r nrrrlfi orJn 6i{rJa anr{rta an ei ou uavlu
aq -:fi.rlu u:n fi tt g n a a n ill? a.r f, ro :v1 andr

z.'t 4 finufl v n drdfi o rJ n 6 uaol nru fi oil n 6 ddu n drri.r siu

2.1 s "lrinvu'r u6tolnt:{anza.rnr6o'[ri

2.t o "lfnv g.r du n drrJ n 6 rilSa u rfi a u riu siun a:r fi o rJ n G

z.t7 lfrJ:v{ rdo{fllfianila{tilfio

2.t s lfrJ:r{ du n drrJ n 6 nJSn urfi a u riusiu n dr fi o il n 6

40

4l
42

43

43

44

45

47

47

49

49

51z.t s lffi.r i'u siu n drrj n fi rllii a u rfi a u rTu siu n orr fi o rJ n 6



or:frgrl (da)

$lii

z. z o biusr n'u n drrjnfi rGs urfi aurluiu n dr fi nrjn 6

z.z1 tfihnfiu ffitolnrfi anzarufio

z.zz lfi rn riu iundr rjnf, rGs u tfi a u n-u iu n dr fi c rJ n 6

z.zg lfdutflo rGto{m:{anlarw6c

z.z 4 bifi urfl o iu n drdn6 rGsutfi suriuiu n dr fi nrj n6

z.z5 bigrilan udo{n1?ranzalu6o
lry a2.26 t rsrilail nundrrjn6 rGautfi sunluiun dr fi orjn6

2.27 bidrndn $6ro{nr:{anzo*rf;o

z.zs bHrn6 n dun drrj n 6 ujid u tfi su n"udu n dr fi orj n 6

z.zs hiaralnu u6to{n1:{antaltl6o
irv , v2.so hial alna dundrrj nG tiliiaurfi aufiudun dr fi orj n6

z.gr mlsnl [Gto{nr{antaltl6o

z.sz ldrm $do{n1:{antals6o

2.ss "[sizn.r du ndrrjn 6 rGautfi aufiudun drfi orjno

z.B4 lar1i uao.rnr:rantalrr6n

z.ss lfld iundrilnfiujiautfiauriuiundrfi orjn6

z.s6 biauarllu uds{n'nianzarufio
lJ i ,

2 -s7 lfauar llu dun drilnfiril3au rfi uurYudundr fi orj n6
\vv d2.38 trJUO lld0{n'l:{An?A{lilA0

z.ss bifia dundrrjnfi uj5nutfi auriudundrfi orlnfi

z.4o'lrin:vfiuruNd uaolnr:ranzalttf;o

z. 4t lfnu siu n drrj n 6 ujia u rfi o u riu du n dr fi o rJ n 6

,.n, hn^tn siun drrjnfi rGaurfi sufiueiundrft orjn6
ttv J I

2. 48 lmilnl e u n liriln 6 rGaurfi u urluoiun dr fi o rjn 6

tru'l

53

55

55

57

59

61

61

63

63

65

65

67

69

69

7t

7l
73

73

75

75

77

79

81

83



ar:riryer:r.r

;nlTrtll

!-1.1 uluun0{6lcu arn a{$6or{urf (seed lot) uacdlilfndiluild"o uo

udnfur{d*lrJnc aau (subrnitted sarnple) uavu6oriu{dtrf,lu

nl:ngdou (working sarnple) aalrlfiobirmrfio

| .z x u'nr a{ ri?s rasr u'r c ! * du de,, d a r{n iad ru rnc ar fi iliulfuft
etC9a^
92OfJNr.raciluDtntuileI

ada J qvJ t v u2.7 rlcrot?fi nl:ilo 6f aunl:{ an uov?fl iltf, uiln?: lilrra u,fl fl l:il nn?il o{

nr6ehiihu.lllfio
2.2 u6tg{riro?lilun ndx 6N qoda alriu'ltitu nr:no aaunl:{ on ofo r,ldo r

"vrnu?u 4 fi'] av 100 tilag

z.s n6frN d'lo?'l il ufl n dx:uu'irr ar anr:il n dau nr :{ u n dluirln sr-r a drr
1 e - r s dlY J o a .t Y

rdrl: d'u il5 a s'r f,u fi lel- d a oi r tiiu n'l:yr o d a u n1 :r a ntu ria.rd A fa
d u 1 . s f d v lo

flTrofftn ur,f :a01.r nu totjlto daunl:{ onz a{ lilaoiludrD]u? u

aoo nrfio

14

20

88

?ru'l

89



u?lu'l

rffi nr{ludruud.rz arfirdlitun'r:fiuoiar[u{uavzorariuri rl6orilufloi'tl

duSrudr{urdod{l,flroianraJqnfiruanrufiamnitoiffia{iuddtfrtnnrfianudlfilgn

uasile{ffi o{ anuu:n da ud,r-raud a nr:rlqn fi tutd avufi o nr:rJqnfi rovil:vdunrr n

*rrhrnnriaarflmlafiduaqiduurEnfiu{dtrf,rfgn,flurl:vnr:u:n iNurtirlufllliudnr:
gafiu{Insifidur dtria-rri'urna rdu rndtnf,r nlrnuudl n r,*rrdtlrdarda "tsirir

rfi rnl#udrfi er1 uddar$aurfi aurYuGrnnrndrhiddar nr:udrfi tft ii{rururiauaqi

tf,'.rrfun:rlciocnr:$6c1{rCuo't-r'rur{u$rftfintudalnr:o$rnn rJ:cnauf,unrt$'ltl

r{u{i't a gr 6o rfl uiEdfi rJ:v8nGnudrarm:onluq xn?l r liuurhrnlriuq nmlltiudlu

:vdudaoliu'ld rflui6drj:rurinnr:rvarrn:nninu6s"tirilu'iru?ulrlfl rfiuinrnlflsi

sflunaruru zudrurniiralflui{eirr 1 kiavorn uavfiu{fitiitarufiu{dtarlfiorinlri

riaufiflrgmr{alnr:tfio1:n dotrJiautfitrufiunr:zorariuriloo'lf,d':usiN 1 talfit
lunr:adrariurilcalf,rl6ouanlrnilStrorraltrl6olciasfi tfi alnaudr

nilRruuNgrdnfi rfludrndodfi n..rdrntgniut6orf,u nr:m:ruf,ilqom1ilil o{ 116oufr'l

o.n,firurndreufir:yacriaufrlililgn6.rfinrrldrrflu d.ranm:orirtilosnr:iloGrou

qounilil 3.| nrficriaurir rr6c}hJ gn n'r:yro daurufi or{urft vth sil:v rfi uq arnrta al u6o

lddrfiqarnrug.rnEadrrfiarto iqomrnot:.tn1ilil'Io:Inudrirnuoliuialri naaoouloi

datfioqi{rn'arriuqnrnrxra*l6o rdarir}JrilurJ:vlarilliln1:n?uqilqunrurrriarliu

r.l;ranrrua.rru6or{uriuavlfrirnuodgn$tfiodlf, eaaoau?l{$flunr:'irnird qirfluon

,ufioniurilr4uorlnluartr6o dlddrtiunl:salo (smd marketing) luoiruq:fiouldo

,ft'u,i niardaaonluiu:a.rtrifrurl6otun:tfidn6otil6niu:al (oertified seed) rlfiodfi

q6uyyr6payfinnrnmndrrx6odfiqo,oluoi-, ractdailrtilsniifiqornrxg.rhJrllndalor

.r anldtft loisiun fi d$fi I u:s al g:ni unv tlSrg tO uln t5?

nrrilodauqrunrnw6ofru{lriGrrdrrfiunr:mdlufil o.fl. 186e Tou

nraornm:ti Riedrich Nobbe ldiosrt{aorunndaurilSnr{urfurilu:ndudrfial nraran ig

saxony r]:rtilo rfl a:fiu Grnluil o d au u 6 o ri'u rfd{o sft dulu arTa rfu fi iol qrJ:va.r rilid ail ol

fiuuavnruqmr:,irurirurlf;oriuridiiqrunrudr ttodrduoo.nriauurirrfu'lunrrdru6o

ri'ur{fiilrgmir.r t drdarriunr6or{urfiflod'u tdu finr:rJaolrluurfior{uridranr6offi

fi t o-,ei1y3arJudr rieqdu r iifi 6'n uilvo dr s rTu tl6nf;udp6 l nr:'iruilra 116 o ri'urfdtri

s n e'lr, 6t'r u r{u { uav u 6 o fiurffi nr:.r a n dr t{lu siu
&a - - - & -

n:uiN n. f, . 1 9 04 fi nrrio si{ ao'ruyr o dautl fi o vTu rifi ulurj:vtil n sir.r 1 n"r

luntrlql:rJ$acarxinlnfiaunnir 1Bo urh nd.rmnriuluql:rJfinr:rJ:vqilrdaurittl

fiErnnrmcraauur6or{u{5n g o{o 6il0ifi nr:{odoa-ounoaauu6nfrutiltttiouJttJ

(European Seed resting Associatioil dulufl fi-d.1g2l siamlufl a.Ft. Tgz4lsirrtduuda



rflualrnr{n:roaauqornrilua{tllSnfrurfururnfi (International se€d Testing

Associarion uEa Isra) ihliu Isre fialr?ndrJ:vnauoirailtrvrnnh.r 1 '[unirJqT:rJ

d e 1 o )at I lada - a q v
rarfifl uacii'r,l3nr uavfl-riidu'l?nfiriluriauJfrtT6nr:uavaur?n'[u:vouqnnaornil:ctilo

tddtost,lStarvreoad
CIrl 1 an ruurtlu? LnJrfl in qrJ:va.r rir a{ dil'l R r fi rd a rJiu rJl uar{o d.r t.rrot :gr uz ari6 nr:

noaauudouuudr r riahirilu:crfiaurdsrn-u driliurJ:crfiurirzartl6or{u{lunr:rir

xrriNd:vrne nnaRrudlrdirnrui{adlr t nNiilurnr:til6or{u{::16.:tnafinrir.r t d
Jv

tfltJ?z4{

'[uil n.o. rgsr finr:drngeino*ruiunoaauur6oriu{ (International

Rules for seed Tesing) niarian#u.l dr tsra Rurcs Curflr"{ontn tflunnuav:ttfiaud
'lf*rniunr:noaauurdnr-udrdanr:rir*rnh.:il:styro li{ofi rr{$u rfl u s nrur 6 a

- .& -" r tt k ,r .u t t q vo{
arnqu dNrsa uavraa:riu aialrki'iinr:udlzuaviliurJlnnoi-n r lfn'fiuurCIBao nfl

arnadlaiuilodauavuri.rrflu z n1a nlnurn rfiarrYunnnh.r1 aBuraufinnr:uacrir

fi rTonrrlz o.: nfl eilrl n'ln 2 aBurfl tr tJ nctdsoz ari6nr:siN t frttitr nl*o ctau

f,nr*orv*rdrg d rda:far nlunlrno dau q uRlil? a{ urd n nrld IsrA ( I e 9 B )
rr eo lY<e !
ton'liluo l,?lto{u

nruu3qndaaltlf;oriu{ (Purity)
dfltflanza{rilao

d&d
fl?'lllil?n9ila{tilao

d
611lRlilila{tilao

Zd
o?1uiluila{rrao
lnd

u'l14uflu a{rilao

(C'ermination)

(viabiliU)

(Seed health)

(Moisture content) ttac

(Weight determination)

m:il o 6tauR fl Rrilu a{ ril6 n arur:ndrloinar ai6 nr:r vrd a n'[ri56 nr:tni6
J o " o I & .v v . - at t

m:r4iiflunr:yroctouqrunlrflaltilaouuriuaqjriufarqrJ:va.rrilunr:yrodauusiavni.:



d.t.derlfnl tfl u n?a g.lil $l 61 9lT{il q

(Sampling)

n'rxfi uo'? atix rr6or{u{i$ui6nr:dr rirg du d'u u:n riaudtcfirnr:ilo aau
d d o r e J'

nom1ilu.Nrilao m:6us'?adrrirrfrabitdd:atir.r116ofiurllurJ3ilrrufitilutcad,unr:

ilocrau uasiifiuthvnaun't r dfifin"o,suiurdarrTu,u6trl'u,6riorr" drfidru'lurnn

Ioa?tr'tiludr{ruru116oriud.dlfnaaau*au$birfl ud.un*a.r116oriurift urnnsfi
o e J d : ry < ry tE -:'& e
{rururiaarnn rrard5aurfinufr'urulnila.irilaoililqt}rnm (seed lot) olUu rladwl#
ar a'[u n't:ilo a o u rl 6 o r{u dfi nhln drn' ar ua vnriu a u ;iodu 6r {r rfl u do vdar t fi u n'r atix ur 6 n
a jt r ta ea a< t j IY 9t q J a I

iluiioriN:aunouBasilaueimrrion'l:eN "l 1aln0il?.}l t't ull?Nlll tuo'llJtilnuoetil

n?lr$duaugndard::nr:tofinril 
"udtoiaun-firsusor'lrinnuusirf,uloruRrv{?a{

d':atiNdftmirn:rvrirrirriu ohfu6lnr:nararulni6vrr.rrdabiuuldrfirodr.rdd.rlrfi.:
.! v . dt n J r r t C - t&dmil?roctauuf,oriu{ riJudrunufiuiluauaardrurJ:vnauzartrfioriu{rTsna.r n'}:no
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nr:fi udr a tir.rrl 6o rYurfiar {l rfi uhirTr rr n r arfl 1 10 i6 nr:rfi uo-r a ti-n

ldrnh a an rfl uf,uo aun'r.r r oi.rd

r. irarirlrn6nr{urffuiu (The primary sampte)t

n l : r fi u n-l a drr nr 6 o vYu rfii a g1u n a.r ro' ar riu'[ ridro c u ::fl fl u
nnnrnfiaaqirflunar rirlilnsnr:rfiud:adtrrnntuvo't 1 n6amnloo'-n 1 lunar

a e /J.t ! t r & - r . E - t r . d v t& v
uJ6o?ru0nrnuul ln u0 avnrril:aunavttu{uur:?JR?1n? ad}|tUaniluqzuou' 

,. firarir*nfinrfudtrt (The compcite sample)t
nr:rudr adr.r ru 6 o riuri#u du d rfi uldorn n a*6 ar fru rn:: udr

J v dt e . d v I J,l lJa r s I e r - ln dc
o?fl nut1ru0?a$-l{tou? n?ao'}t?t t6ut:gR'l'ln? ad.}|trll e?a0.}llHCl}ru1lne;ilit'lu?uuln

nirddar nr:'tf,tunr:noaaudrusr'N t 6'rdrrfl udarao{ru'luar6n

g. dradrltrl6crru#dlhJnenau (The submitted sample)
9

nr:ao,ir ur u dr adx r x fi or r{u {rr uhiria a o{o ai6d g n dm d'r o tir'r

dlddr5u ndr si: arir.r rl6ofiurf,d*.r'trlilo dau

+. izatir.rtu 6crft SlftuRltilodau (The working sampte)
u r d - t*rs d u | .l"r v

sr1 adx nrd n r{'u rifrtritu nr:ylo.t au u ur a f,i n1 a rir.r fr ldaq,irur u
u . Jr

arornd'tadrrfidrlro:ra6rau (submitted sample) uacfi,iruruorrlnqdlf,tum:iletGtou

qunrtnr6nri'urf

d r t d et c& v
nl:rfl un?aB'r{ $r aoilil gilunil

4 a c e t d v nvv e I qi tq ;til0iln-l:rnu0?aBlr no{rraoilvoa{to:un]:Qor,o:ulrlilagtudnlflil
st e r rtv & & d d e r i e d

cnu]:oulug? oB'N toctcn?R?r?n{ n a{ rnl:rs :u xil a{nn.l'l 1 rnd?nun a{ rilno$aum:Kdil
d q J t d q I ot "1, o rl ro d v Izorttilaotuna{ uaso'lvtu?"lt$ao tuno{iln?lucllr-lldila [rtilU{lroQvl,ltil]n]:tfluCI']0u1il

dea& <e.vtdAqorar{rilaoiluEna{ilu.l l,ilnlttnu02a8.|.lQ3sa{utNrnurilaotuelu?utlr'l'lnullnlosr.}'l'l il:a
ifvr{.vdvrdvalnR'lduvltu:5l toflnt:t?utn{il:a:vgvtYt1 "}nil ttdcn?:tnun?ad.l{e1flR2-lilan :vnu

i

d.ll 1 zar n o{ rilfioo'r u 1u n:tfi ii'rlfioliloor-r fl n ( niu ufl on?ndfi fiildr6au) rEaurfiod
d g 

" ct e d v . ty a &q < v t dfrzu trHnir,hrililn or rnun? af,.lllc?s 1, o il ana1nfillilfn:tfi u{i'? othl trtHoq1nlun al
.t r q . & y qJ J I C e t ., J J d e

3m0 tilrlrtlflv lilfl'luilvgl-l.l "l UU ev0a{ tUtO5Olll0tnUn?Afl1tt t}lt141J'lvcll.l0?U nl:tnuo?

odN anlvlfi 6 rfi uln s o :.rlrn rnCar do ur6oz ruvfr n?ril GE ar n ad ilEat ilcu:ra rrl6o ar
t)dvr{ea

6NO2 fl rO:A{ rnu0? AB}lil:aO?d1lA
!

'[unr:rfi us-radh{fudurdorirsirari-Nru6oviurfifusiumnilflur{lun:odr.rt
A e J r J!,- t 4 w a do a , Av v

rilaofluii5?rJ t0gil?luo?auNrilaofiufiT)llocrl'lu?u$lntnunllilna{nl: uavfll}nfl
99t r - ----o- - shadr.rbinnsia{ldfihid.rsr-radrrdrfiulo'r{.ruilo1il1}ida1u?ro6rautilclllr]:oanalu2u u

dvJ
tilaoilu8taBt



tr{ia'riiattos6nr:rfiudratir.l (Instruments and methods for sampling the lot)

1. tufinunlnlcdauuuu Stick or sleeve type trier uauidlf (stick or

sleeve type trier and its use)

t n $ n u m r n :c cr o u u,u u d,fl ur, nd uo fi o d fi a rl,f,riu rr nl u nr : r fi u sir

adrl il:cnaudran:!uanila{rudal uiaannuroctda{fl rsu0n u::1a{#auriurfl uaa.r

#u fiufrlzarnrrruntftar.rfufida.rrilorflurix 1 d.r,darqudo.rriJol#sr:rrluudrrlfio

rTudevluarfrl,rllun:suan"[ri uurrdurrlrn:ruon#ulurfiarn{r:au darrtlnua.r

n:vu an#ulu fi tv gntto rir s n:cu an#* u n ruf; n un n:vu a nila{ r}rd a.r dfi u ar u uuud.r fiv

n?lilurravturntdurirqurinnr.rrir.r 1 rTu n3ariluuuudluarhindrYu:cildri?iolrflotu
)qv dfl:cuon rflahiturrceN*tiliutfiusr':orh{ru6or{urffirrfiosiri 1 uavldriunruuvuu'er

si-N r ld lunr:rfiudtodrrl6or{ur{du::11untreurrf, zurozo{r}rf;nuvndrurnvalfi
- otl

- rufioiltotrqarirzurstfin (clover) unctildofiuzurorSndluasTrdra
l9- C - -- a a A d vldrrdn uvn u1't 7 62 fi a6rtn: n:cuonf,uu an iirdu ahnudn ox t z. z
AAdTilaatilo: ttnsxtra{ti]o I ?ia{

- rffiofirgfiudrl r l#rnflnuil.rur2 ?oz iia6ruo: nrrrun#rranfirdu
t J 

^ a dr a.ahqudnarl zb.a ftaduo: ravfr?ialrtlo o do.r

r nC a.r ii a rr''t #r fi u n': a dr.r r l d o or n {.r ui a rta.r r fi u r r 6 o z u r ol n qi fuU
nfinnr:orhr rds?riu Io alfiilfi n un.r dfi zurolyrqidu fi nruurr dl 1
vJd
rTu Brorourrfi{r t,600 iiaf,rlo: fir#ueirqudnar.rdr ge ftadr:nn:

uacfidorrtlo 6 Hta 9 da.r ruf;nunn:raarurudc,ur:n1f,rfiu
d'r athli#.rl,u um u a u ou, nu. 6'o'lu nr :1fir 6 n un rfi u rrfi sr'lu uu'r

u

. Gi.trfurnfinuvnn'r:rriidrfu:vu'iNda.rrilousiacdar rdailarri'ulritri
d J ,& rr

rrf; ofi aqjfuuu t ln n nirlilnruda.r ritoz o.rtufi n urn rrn 6u.hJ navlu
- nr a .!,3 rnrr lf,rndn rlil{enrJu,ur6{fi nr:ocaiaa .l um.r'liltuna{ ilEan:caau

. d e c v' - t -U q J.l trilano??J n'l:tnun? ad{yt{ turmlu auttavu,ur6l [nuru truuu,ytu{ rr
nh"hjlun:vaauuionruu; uavriaurcunl rfrhjocsio.ruxurdauhi

riar rilo z o.r n :, u a nfulu g nil o rfu rf u ri a u rd o un n :, a a u uirtillu n a.r

rffioud:i.rnr1u1frio.rrfloo:riu ud:ur1ulrJm 2-B n{.r n6arzdr

rm r rdatrirrf; olnnrdrhJtu n:vu aneu rd l ornrfui.rnlufl oria.r d n
_g- 4 e I d Gtnirufr.r rui'tfu rudnttfl{aanm rtu.rdoornn:vuanal'[unr01dnr6o
€JJy-ouSonruuviu 1 findran6{d'u nr:urluilnrilodalualrn6nun.r

. y o I o u A y, e aq y d u J-
n :v d o u sio.r rir sir a n ru :c fo : il r fi a il ar rTu ii'hir r fl o r{u rf1fl u nr r"[ ri
rda6rrn6n u,il{ aanilralnn:cdaundr or:tdrjarsza{ril6nuro,ndu,

U



rilorarn:vaauhJur z-s o{o rfia6{rirdud'raniardulurJailo;

n :caaulffi o sir 16 r druiu q-r n :voruo vsiaril o 3 rfl o o't a uaiu rvrtl n fi n
;" 3 dt
ilillulJtUltilrflU

rr.rfi nunn:raurnrudtdtiusi'ladNrrl6ofi rloiuru4nriio

unriurilficil?n chaffy (rlfiodfi firlrh6au uEafizuurn r d.r rlfiolri

anln asdr'ldlu n :vu an tu6 n un n:cdauld)

z. tu$nun{Rrs.tiru$rru Nobbe uea66[f (Nobbe trien and its us")
) a a 3a I r ).r. r d { t

rnEalualiloul.taurodrl 1 nil trtatillulnvclrnulilaolrulto8v

rfio rnfinunrfigrJh.rtflun:vuaniln'rduilaru'l?iladlrun*f,rhJfHnartqlrufio'ld ras

drfiauqorla'rfluilailza{n:vuanfigrilogrJhiaqj toarfi"LrJru6nun.rutin.luu'lrr{onu"
.rjrru'l* soo fiahrrsr:,ilrdrudl*ir1ffi*rdr l0o fiadtusr: uavoaurlalB$rail

tn?rJ:cilrfl oo fia6rl$: drun'riJun:vuonfl1? s+o fiadtm: d'rriiol#urxtrirhJtuq.r

or*r, udovrdrhJft n au n ar.rt a{ q.r4 nrii old ru6 n um dld*ruiu ur 6ndE fi r nt:fi t#u
.Jq

ahqurinar.rnraluzaln:vuanil:sutol ta fiaf,uc: ugidtr,tiulrtfio Cbver (firo:vga
&a d <. d a A r a s q! c Aa q t -. J -r
n':ftudozurordn) uavrlaorririrndrunairnu n?:tiltlttinttil{YllJtclur.tlflu8na-l{U:vtJltu

10 raatilg:
rudnurrtn:cctouuuu Nobbe d rurrcdriliutftfiudradr.rornq.rnia

n:vaaurrirrfu idt#lriuvrrrfr"lrJtun:caouTourirryr Bo" riuuuruau ua;bigiuruf;o

oi'l* uurlduauorndarfiardrliloufirsaunarrfl:vdauudrd.rnquSiurrfinnlrudurir4l

1Bo" u#:6.raanuradr.r#r1 r$ia'lrirjimarufindtdlrndlndrds.rriurfiildrr{as r arn

oailfl atz a{ n :caaulilquft rix .l nivdau 1uz surfi6{ ru6 n urt.t aan n:ttz dr rur r rd a1f

rufiochu:rdrlrJaah{adrraro nr:rfiusirodr{ril6onr:ocrfiuri.rornd'luuu nalr uacriu

n:sdau 
"dlniunlrrfiusTradr{trfionauriunrrarudrlldladfi'uduriu 

et?:itvunn:ydau
a t 4 ) ' -- -.r- .---.4- tl- ,- C- .-E-..!-.
ruetnltull-l?NUun:vaauSu 1 rfianrrt.lavornlunr:tfiun'rodt tfrardtnud:tfilo;

Jd
n E d a u n n4 a n un: ror ; tfr'l,rjIo ai6 t d a r rYu d ofi ur a ur ud't

s. nr:lf,fiatfiuizatirlrufio (samplins by hand)

luuHn:tidruiufirurufi o Iod tqrnvtil6onrniifi n?ilurutt6tv

hirrur:nlnanllriadr.rdso?n nr:'lriForfiudradr.rtilui6daco:nuavirsniri6du usii6
a dd; d rrd' lriarnd.:nurs6{'lrierrn:nrfiudroah{til6emnilavrflun?adlrrlJdoTlogann?] 40 fllJ.

fi ueiNz ar nraouilian a{d tu n:drdudtidrfi ufi: adr.r alida{ rytil6omnnr:vaau

trNnrccrouoonil"l Teraovrilru6ouuno'rnnrlaau'lrivror,ttatfiusur{d?u rdooslliltfiu

o'radNlairtrft ud'l6.rrn6uartun:;dauout6r nr:tfiufiiash{eirufianr::vrin:i.r'[ri

d'r fi a a rifi o riu rd o iJ o.: riu'lilbiu 6 o fi rn aiu a a n'trj"[ ri



l

;

.;d:rJfi f .f tr4Hnttil{n:scfouttuu Stick or sleeve type trier

,;d.:ilfr 1.2 tilAfluil{n:vdauttuu Nobbe trier



9r(ldg.-
n-l:t{u?i?tlu nr:tnunradx (Sampting Intensit-v)

nr:tfiuo:adr.rrl6odna.rlfiflu,iru?uurn1 (uiu tul:.rrfiugrfio :o
c'Y-lrfdQre.Yu::4n 'rar rfiudu) uiaornnr:'tuazalrl6olu:vu-irrnr:n'cuavrirnlrxdvarofu fi

nr:drru o,h u. u n {o d o'ao nr :tfr fi uo-r a thli d.r si alild

n* lu

rnrv+rrfiury'loq.rnd.rloatevnv nasoiasdrrfiuornfieir.r 1 riu 6a orndruuu CI:{no}r

uaciaauahrzauruurfirfiu nr:rfiud:adxlrnnrrurdfizurnlraqid'ufinr:rfiudratiNriu
v.tv A . e
dubiurnilu0rrdrolu

vv

rirnu-oziutfT qoza.,rdaatir.,rfici'rldneaau (Minimum weights of submittedI

samples)

rir u rin u a r dr a dr l rrl 6 o ri'u rf d d.rl il ti! e o r u yl o e a u r r 6 o fru {r C a ri r n r :
iloatauqomrnoiruoirrl rvo'arfi,irurulririaan?'r"rlfi Isrn (rgga) ldrirruo"li d'.r

c J i ^ r o . y nyd " ! u & j - r
tugrrtNYr 1 ttn?il 3 fln[1un1:Yroctauilu6u,7r totlRl:fi1?ru01i1ilun?,urf'ld9fla{0?adN

drrniufi ltjilo aou rs nlieir{ mn

a

o C tl ta d e . r v v , & y- qru2urilaolrtrnu 600 nn, rnu92ag-Naultrad 5 n?a8]{lzlrou
a Ao c r r qv o &AuanilnnNwaeilrruaeuaflflll so nfl. tuaoelu?lra:.rnrfiuacl,Fi

d J f d u I rl rv t e t a
t8nuau u,aril30a$nuo?ag.llltrilaBn?'r 3 9?ou.h| n:a 3

I

ttnavna{

- fimuru6o sor-g,ooo Rn. urhrfiu r n''loti-nz&udu ula r o{ouiu

ril6o soo nn. uavdalrfiulririaunir b sr-:adtfusiu

- ,hururufio B,oot-zo,ooo nn. uthrfiu r dradN fuduuia r o{o

siarnfio b00 nn. uavsia{rfiulririaanir ro siradxiudu
*ruiurrfiofi'n arl{rfl uiruru rrn 1 danirnr:{mrn d'ruo'r.r 1 hiihrir

n ailo a arhrdil a Bavn: nfi ush a drrnr n nrud n :caiu gir{ 1 ! o{ n a{ ril 6o dr a
detdlq'nr:rfiuti"rati-nernrrl6ofiu:4luq.r n:vdau n6anruuv fino:rsn6{riu

loiliruuo,irutuoioduiaonr:'lrirfi usr-radr.r'tid,rsialild

- 'hurulrirfiu s fl:cttau rfiusT:athlelnnn 1 n:cctau uacdatrfiul,d
vtqt&t

uo8n?t 5 0?ou]{tzuou

- ,hu'lu 6-g0 nrrdau ud.rrfiuadr.rriaa r n{{ r'rnrln 1 B n:sctauI
Y d n tY . u , & y

[tac0a{tnu tiluo8n?'l 5 0?ag-Nzunu

- dru:udrusi sr n:raauduhJ uri.rrfiuafiuiaa r n{{ iln4n.l 5

n:cctou uacda.: rfi u"lririaa nir r o sTr a drriusiu
< e t d 4 d t v vd v t J r| rn'l:tnu92ad'l{ruaoQlnq{u:0n:cdauntuunu atrnufl?au.t{Qrna{lil



1un:fidrinrin dr adr.rdd.r"lrjvroaau fi,irururiasndrfi driluo"[i ft fi u
v ' ' v'v'q'!' b 'ovdar:viunr:moaoulilunircslo?url6or{urin?arNev$a{ll'+ttull:lu uav4?tnflcuQvnSl:v{un]:Yrodoul1ilun?lifvLo:uulE t

rfia{ila druiu'lun:tfidurfioriurirfu r finnruvnxrn firnnvriartfirnr:itnnsrflu
ilaurzs'whdrvrfru"lrj'tEi usiocda{fufin'tflunalun6atuiu:orr'r "sftadr.rdfirfinrin

rf[n..-.-.-. nit" uavilrnufi.Q rurodratir.riiflldrflulrlorilnflGnnafruiunr:noctau
dutrraeiluq

nr:rirrnta.iililrsfloihsnaltrrso fleErfinql $acd.,tdratir.rrrlSerflu{

(Marking, sealing packing and sending the sample)

nr:d u n'r o rhr r l fi n yiurflC a a a ntu iu: or arn a rfu iouh r nC or il rn s ilE a

4nihulirln 1 qr rfiouao.rufinlruu a{na{ru6of;uf,-trin:rn-uudngruuulufi.narorna
eJvt4avqsauangruuaolrazilzalnaluuiJrail-auilq{rliiown a.: og tun?tN:uaintauila{clt}]lj

y,oaaufi,fiarfa{ uEarflualrfinraraurRililodautil6or{uri:vu'jtil:vrmo (ISTA)

r dr n rir i4 fl c iu l a u u n slfrfl u iir fi u s'r a tiN u 6 o dal rfl u dil o n fi n n t ru 6 o un c d n fl z a{'-'ir--- t, r, I
j

fliln]: u{acil1n1:lnun?ad}lua?avno{0nfluilo

dr atitrl n 1 d: ad'n da.r rir rnC a{ il m fl r6to{ nrr r rfi a:far :vudN dr a dr.t

ruacn ar ril6or{urf qrrt ari adr adr.r dd.r'lrJnoaaudal fi uuuv,lafr6 n a { rCa'tf,n:anriat
a . . J" dt v I a A ? v - r 4 d r

n?11Jil:A61$Ucil1il{1r,ilU 9r?0t -l{rilAOtil0aofl [u:ula{6llnaavo}{uoalunq{o?u

n r lrj n 6 dr a tir'r rl 6 o r{urin'da.: u:mlu m air n6a n{ n :vo1 u rd ail ar riu
Itl{

nrrilrf,ur,trs:vu'ixnr:dl sr-radr{ddililnoaaun.lrru.:on"[rinr:u::o'[unruu"riuo'nrdu

drudrodr.rfirsd{lilrfiun"auror'ru#uouoril6oocda{nunrrrlr'xurnlunrrurd,Tu
! It v v a t u . -t a d J c ad d u Y

n?1ruu LFt o't?nfltQ'lt atttilaoz06fit$?afl1.ttilLrtslil flQcCIo{il]nlil?dtofl?nu uacQcala{

"ivrnvntnialuuad'radr{ft (Drplicate)

tvr6l'rt
n1t6lilo?ag1it tilila{nooa{

I

tx 5 o d': a tir.r iilf,n 
" 

ao u'turio.r rlfr ri6 nr: nr:ocfi il3rrt ruruSo rur n ndr

rJirnrui{sia.:nr:lf#n16nrioa d.rmrr:n{ldtatiNrilfinloa'lfi6nr:d.rsio"lild

n. nr:udldu adrlur frer{uddtg tatat uril ( Mechanicat divider method)

i6uiru uviirvlf,n-urr6ofiu{fiuunu4nufi o u anor n tr6ov{2 n

chaffy rdrrfu ,oiiuofiuor,rri.rrlSodd.rrdrlrflurniaraanttlu z dru rrh r fiu sY'laEi-N

J'qJJUSaYrJtXoo
ilcr{mor2edaucnilt:nnrailririrnlu leu'lridrurndaruti.rd z-g o{o nr:6oa1u1tJ

nlatiNr4r"lsilnahirilHoeiruro5*nulu pt uar4nn{.rfrrsnrartildodurhtil#u,rfili

si-himn rirnr:uti.rlosi6siarfia{n-uldrun:vrtilsirinrrfnsr-'rodtiiovrirnr:moaou 
"'''ufi

riruu o"lfl or s rJ :v il'l 6r usil d n r ?a v fi rfi urin rio fl n r'r d dr il u o

10



rdialurilurfiefi uuuirr 1 ft riahlii : -

r. rn{a.rudluf;ouuunna (conicat divider)

tn{a'ruil.:uuun:ruutouuu Bocrncr fi z zuroda rn{a.rrrti.r

zursrtdn lfdrraiurlfiofirtfinrf;n navzurnlury"tfdrriurufiofiuzurcr'luqi (zurou6o
rhrmdniatuqinir) druil:cnauou{,oCuoddrri'ryfidar'tdrlfiar nnuu,avfl.rda.rurj.r

rldo (d.rfftidruiu'triu6olna'til6rnr.raan 2 ?i'r{) nrfiuiuuri,rrlfiodrj:cnaurflu
rial l zuronir.rtrir 1 riu ag'loa:lrruo,r,Cu.rafiuriu ria.rqord.ra.r"lrJnrriudriaaan

druud.r uavria.r6nqoud.rar'hJ:rlfiudriaaandnyrr.rndr iiuilorilodraqidgruua.rdar
tdrl6o itruiulf,rYunr6ouacilAanril6na{ltlturndo.r rdadurilorrfiorcf?{a{uunr?u
siruiiNuavevn:ntua.r"lrjfl.rria.rsirr 1 Ino:auoa.t,o4uo airun.:arlilri.rnro:ariurtl6o
ri.raodr.r rnda.:rtrl.rzurolrarfl#ihniuuri.rnr6ouuroluqiuovrr6ofn il:cnauriru?ia.r

rnh z fl?n"l as l9 da{t n{Ndo{ac zs.a fiaf,trlo: drurn{aruil.rzurordnlf,drniu
a rr J.r

udouurordnil.rl,uadr"loiavorn firia.ruil.r 2 il?n I ar, 22 dar nrrrnirldolav z.g
AAJrqrdnadrro: rn5arurhzurolurg'fin?rild{ 812.8 fia6rilo: rdunirqutinar g68.8
AAJtdfrafr$n: tnialttti.tzurotdnX.r 400.4 iiaduo: uacfirduarhqudnnr.r $2.4 fiaf,rilsr:

'[u nr:da rn{a.r uil.r uu ud n? :o rr a o rnC a.: rJ :" n a u d.r d, -
( 1 ) dufl otfl o nt :rd auhJudco? n unvilo fiu u6o'[do dr.r o'

(2) sTr tnC a.r nr u'lulrint : fi I r rTn rn n nr nvur n ii u.i 
ry I ui ori ol ril o ov r1

1#u6oln a dr uhi av o: n rac r il 6 o arr fi o rir{ nr' u.i rp oir.r r ru ciirfu
'tri d.rovrirtfrfi n nr :ilvrju riu rl fi o sh a dr.r du 1 rir u rio rd a z a.r rn{ a.r

, Jao
rnh uuuiifi 6 a or2olitnlrilcts o-lo"lsiur n

, 2. rndalurhdu (Soil Divider)

rnC ar uti.r nu u d afi .rdulor alfi,, a-n rd ar rTu fiu rnC a.r uil{ uu u n rr u
tEunir rn{aluthfiu rio.rdr.r 1 'lurnda.rud{ocr6iNrfjurnro:.ruvruderrflu:ilxnan

4)u).,.triiautn3aluthn:ru rj:vnauoirs dilaurrfio da.rgdr116o nro:ariurrdar z lu
tracnrodriliurvrrldo r lu ru-',"zuo,oCa.ruti.rdrnrrralfirftd da.rud.rwf;rdosYrdu

orndtdrxfioa.rhhufunroiutrf;o iinrrrn{xdarac rz.z iiaf,lusr: r?x t8 do{ tia.r
rflu z nnr ftdalaanafrurYu zurozorsi'rrnCarflnqidqo6a finrrrarr Bbs.6 fiahrro:
nl'r.r zsa iin6ms: tracd.r zrg.4 fin6uo:

nriuil.rdrulo{ao uuud rilfi nlcn:vora aon uacl,naa.rhjadr.r

arhrailaflriln?trur?lt a.rria.rldrr6o d.rriluuuud,rulraudrniu'tf,fruwdarfirnnrfio
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s. tndarud.tttuulfu:.t,#uo (Crrrtritugal divider)

lduri rniarudruuu Gamet d.rarrYuu:.1,-'goolnnudnatzar

,oCro loaur6olnasiruda{ldrr6ohltT.rriruu*drt u5atndariu donp'liruu'l loa

larna{ty{fh rrSoevonr#uoolnsrtinetragnda{nrvirlrJaan ud:airuorurrdareit

nratutnCard.rfiriu.rn.rn*U,,nu I d.u,ri',t n-u ruf;o,iru:und.rrrdoo"aanl,ilnrl:x

druudr ua"SnnCrndrwo an}Jrm rn 6n drrudt
rn{ar urh nuuuscclfnnlriuriu au tirrhloalri:crio :i{ idlf,rniar udr

n'r:ovrJfr ri6 nu#rda tdalild : -

nr:rsisurn{a{fia

r ) rlfu r#a{ria g1u :cdu ro' ar riu dr a drJiu dl a do o u3. uo ar,o{ao

uriu",u6# I 1u l#riau
iaa

nr:ilard:ati-n

s ) TNnuus'lin:rriar ru6o a andaraslu

4) rnd: adx 1116 n rY.r r.nr o artuda'r1dur6 o nr:rn da*n ruSebioilrJo:.r

nor.rda.rralalrj

s ) di a rd u rnd a.r trl 6 nl v'lil a dru rnd a.r"[rld.r nrm vd: as iu oiru dr.r

6) riiuolrurdiurfiludr ujfiflululilrirf,runud mtrlfioernRruuu:ol

1uu:nar.lrlturnia'rurilSn'[#rr6n ararfiuluuru"drvrn.rlrj

z) ft#rnrxria o atiNrioadn r o{.t

nr:ao,irurunradN

e) rhnrruixrruuudlrdu:tr,rfioduftudr rirnruuvdfirr6ouri.r

udrtuudr aan"lrjrr.r"lfl n dr iudn'luuiirrn6ua.rhJlurnda.r

e ) rnhurfin rdudltti{aa r ou ntrrtlldd, adrr urSo n'rusul"fr1f*l,riu
ilo6lau

. nr:t#drauilrufin (y"y::''. -"rpg - , 1 &iffi rilrnc*ruiu rudofr rfr dar nrnirrfn dr odr{ fr zuro d'.r usi 1 0

nfildulJ uSofiuuraairdovdailrifi firzp::uEafizuurnrfi u'[rJ uacdN'hin:vo ouuia
d'r v I t d ,t

nfuLnad'r.iru uiu tilf;ornne:v4anvneir (Brassica spp.) rtludu

i6nr:rni.rtrhNd:aor{r6n 1 6 - I'[u lflunro nqnoTr atirtrirdl
riu o' u#r rn r 16 n a.rhj a tir.r arh ral a rr 6ofi n n al"lrjtu nsr a rwir flf,*fl u d. a fi r dr srh nr :

. e 6 { r a d r { a J v a v J qrtl Ja d
Tro6lou 6nH:uril6nfltunavuuo?t:0nqililtrfluoilom8,n8{nuQvna{ tuo?t,lllrturoroB?
a v & d e a y dJ r a o Jvdurara d"rriu cfolunodaurr6orfu{ovda.rfiri'lazurodt1 erilrfiozarfiufrsiar

noeaurilutlx{r usiavuurolviarfi arrrl::lorn tir s'iruru o- e tu lfif, s.ruariu
v . . a d I f e dt o ct I d c .,!.lga n J
9l?adNusacf,iloro?1il?ru1ttuuCINnu iNrl1rljuflcoo{ilrranrHat?ln{ ilu1oila{n?fjyl
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:rjd r.s ro6orurj.:rruFsruuu Soil divider

It

:rjfi r.+ rn6atmirsxfiouuun:rfl
U

4
U:AltUU Boemer

:rjd r.s rn€awrkmfiouuu{
Gamet
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q - & !Y t a o G 4 t
tillrlcclilflultultoaclilouu eJilfluloQ1flu:vdun1:iluavo1-ltltnurqua.:{2tntlvl,l 110

.l q s , .f a o a v v r I rj
rtla til.lco? nttavirud u til n1:6'ru? ruo?:fl aua n otl sl a lilu

1) n1'llJlru-lrdil$avnr:tilfisuuilolaartil6o uiu :crdr{til6s
i" e v < A-'t
fi dro:u ev al o rd? riu tl f, o fi ri'r'lrif r nrr x av ar o

z) r#udrqudnaNnru'lu?rardru n2ravd:vmot 1.5 tti't zoit
et

n?,lltd.l?doilrra9t

3) n?Trelru o{sfloldnr:6"rrfi uhJ do:ldtuxa.rtdueir6utinar.r

danrua.rlrin::tfiu t:t-z uavtfioilaln-unt:dl utradlf,g
.J'a

n?tlsil'to2Bilattuaatl
! o J ,J J e v - a- r

uana'lnu n?:il'ltn:atilil'ln:uGl[l4auile'oida{uufi'lo uiauflugt

n:vorulzfidudrflu 1o-12 rlir za.rduurirsloilardra a'[u d1f,rfird.uah.r{r'n.rri'ru

rY.r e'tu ofludud:rjd,nduu nann-?adtudndd.:mvroaau'birfrriud udrl:aru6oa.r

lrtrufiaduiidtnduut iri.adr.radrrala fnanr:I:arrnoirund.rhlSnriruud.r udrl:a

r{huu'lo&rarnriunil?uaildfiuriu"lil r^iirnnvridarfiandnirdarl:dllitdrdudd,raiuu

unufiovuaraul:ahia.rlrjluri'ra eirsi?adr{yidrrz'ruroaauf iruruurnrfiu}JoutrSo

rhl#rs hi*r#rh.niloalfgrJdrudaltrm$nr'rt6r onrfufrurfiodagluri:a o tuilrt?il
riu u#rrhriryrin rirrirurinrfiuonu".'udrirnuofit#riluar-'ladN'td tirrirnrinlritfiarna
a yA d j j i ta o cit q & I n d & i
[14rsrrrilaoe'lfln?uil z-a a.:lilSnsrrlnrruirrflu luur.rn{.tdTarintil6qr2u#.t e otu

aro"lrirfi niilafild i6ilOf6fi 6 a tirrl6odutkn{.r u:n"[ri16lrir uhi'*rdrlurilo alfgr.l

drudar.rf{,5nm usisirrrfiorfirriruudrlf*rrfilrri Toulfriruflu{ndrrfiru tsrA Rule
trv. v 4 )j i i v d u / a u , .t
Lnfl'l141JO1tU10ZA{0?tJUASZU'IOZA{ilUYtCltilAUtJCnil:UtXAOilUDrnrtUilO O{tt619l.: !U9t-tT1{

,i r.z
i-{AAi-n)oe

n1fl {ri 1.2 uu1fifia{o?u uot flu1nu a{fluilGltildarq|f, id?rlnil'r v6lll cl'lll5u
ov t q . d q e
liuti.r d'r a ti r t u d onlu du1 { tfi n

I

Yllt-l :

zu]0lclu

anfluufla.}il
J

nralutha
(lr.;

n2'1il6n

(ru.)

fluroza.:3rJ

dr,udurr'i'qia

(rr.)
iluol{t

et
zu'ro9r?ouln

v . Jt
CI?afjltYl6lil

x'l?lodau

(nil)

arJ
0?au]ltlt

lfyroaou

(nir)
15

t2

10

7

15

l4

8

6

120 x 120

1OO x LOO

lOO x 1OO

l50'x 15O

Festuga patensis

Trifolium pratense

Medicago sativa

Trifolium rcpens

Agrosfis spq.

50

50

25

25

5

5

2

0.5

rsrA (1ee3)
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fi o rarprdrrini{unr: oqfndilr'lfi trnvfr'u{fi t

;;";;r,"rrri qsrfi dsr{rlr *arfiu{fi r

n. nrrudln{ldzadr.r (Modined halving method)

rnda.r fi a utrJ:v n au air a or old u f, o fi n s un :t ct? u a qinr ulu dr fi ri or

uthuuu$rt'rriluria.r 1 riaunrirdfidrucir.rlrji.ruacduodurTulil rdanandrodNrudailrievdv d rhjuuria.rns[n:{ uuurdurrTuidtfriruuu.r rra'lunocrtntodro-rnt?nnuo[a?rnuaoarltjuudarcvun:r uuurdarrTuifftririrs ' n'

o1n u6oil:vm*#trdora{siratirlrvnnaqjlunror d'radrrudnlvgnuti.rlouiddrCaa r
lil tun:vrT.r"tn"irodrrorrtumdoia'rnrtrdarirnr:nodouracda.rl,ririaanir,irurud
o rtY
muuo [?

.r. nrrtff,auarhrrt6e (spoon method)

i6dt#riud'rarjr.rfiudfizurorf;n rnCa.rfiofioroldrrf;o r lu d
tdt)rhowdn navrfaufr fitaun:r adrrav r du udrornHarsTr adNllirfrriuudrl:u udna.r

lunroadxadrraualudnuruvro'ar;udUsrintu?Stfsi:auil.r adrrzdrnrnild{ornI:u
116oufi lf,foudntrl6o udrrhooiradrhorrfiohirisu Ioo{rdnn-'nddlo t'[unro"[ri
riaunfi g u{.r ou"ldudolrnrfiarna*rriunoaau uncaia{lrifaandr,irurudrirruolf

e. nr:ldfiautha{lfiratirl (rte hand hatving method)

i6d rsrn ( r g gs) lsiril,ruor'trltf,riurl6nur.rufi odfi fir'ldriau
drniu rlfiohiur.ruii odlfi fi ii niu ur6o frn uacrxfio'lrilu n:v g ari o rtlu siu

rnnfl nlu nr:{r dr o tirr iirfu n au d.r si alilif
t. ryrshodNrr$orf.rnroa.ruu{udfiarriuu arorfluuuuaiu

n:coru uaiunaradniliian:coruuaiurtgu

z. nqnruf;o'birdrfiurirrfluna.rli Ina'lf spatula firriau t
a. urhnatlfiRaanrflu z dru uoiaydruurio#odnn{ord.ro,

'tsiltfiqruthrilu I drutrirl riu udrnrhn*uriavdru6nottordo ovkirrdoud.rrflu I
fiuuh.l riu n::iorl6odruduil.rrtlu z ro? 1 as 4 d'ru

4. nrtrfisrludlud r uavdrud s uo{rn?u:nnird, afiu udr

rhrn::lrTurxfiodrud z uasdrud a zarunrdaa.rrfrairrriu rrdodrudulfia + dru
rlraanhj

b. rnr'#rd.rusi:cac 2, s rav 4 oun:rnlldwf;odratir.rdfirilurin
)v

CI'llrlt00{n]:

9y

rirnrinriutfrqouaqiradr.ldldlilnr:ilodau (Minimum sizes of working

samples) 
I -

'firu: urirn rinot, oi'', qe, ao sTr a dll dtilu nr:n rr a Gr au n-r r n I 6n n a rd al#
rnnruuiqndufior{uri ldriruuo"tfluunrd I 

"-ttrod 
r.r rfiurintfroi-rq"ru.rdradr.r

d u .1 .l o t d u ?{ rt I dltavrron?uilr tu n? aul{ ruaoiluqrtu [iuavrrirar ufl rild ariu{r ur u rr 6 o ri'u rifi udu
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rirnuolfluunrd s ,irurutriirdtoiurornndnrnruridir sr-radr{rrf;ofiiliunr:nr?l
I t <^l^^-^y-. t, v. Y - --^ -,,.d, -y. aE t y 6tfi?llJu:qil0avo0.iltilliluntillnuilluunila{tlfrowuiiuu 1 adNriau 2,500 rrJdo

fi niutu f; o fi nn un :uac rrd o rfn _u__ r d u ?r ! v 9 d v ta I
n? ault rltdoiluqcn14:uuu{-tu2u rraoy{uiifr uduuav

ruf;oiufitda.rfirirnrinrilu t0 rrir za{sTladrrihniuldnnanlriluiEyrduarrf.rao.rn:ri
&rto! w r
iitrifrrhrarinadr.rg.rqolrirfiu I,ooo nir drurufiofirri'u{dfirl6oumor6nrrrn arilv

o ! - 
tot

aothururhufntlfinarorndriruuolfluo'Ifl{d r ria.:d 4 lsi Toalfiirlrfnodr.rfaa
0.5 nil uacfi,iru:utr6orJ:cmru z,boo rrdo ihriuufinfirdtrilaiuao{lflugrn.r
1ri1#rirnrinil:cmotza{fiurfiodu 1 dfirurordarriu uEariru"lrurirrrrinloutf,un'nrnruri
Jrr
ilna]?rnlta?

zurosh a drl doclfiloaau odrr du 1 dlriltin-tr" r:on:lruiand nr:riu
{rututl6ort'urffiudu nianr:tiutru:uiufir'tdriruuolflunuavrduoza.ri6noaau
3uu'l

-dv.utdvl,nl:tnu:nulotamntrl3ioililq (Storing the sampte)

-devrt.l. nltlnu:nuln?adltfiaurilnlTytnctau
Y. dt r 4_.v r C !ly. a e d urnintuuoa{rnu9?adl{ruao liriauarnailodau tcgiarrfi uinur

shadNliloabiqrunrnr a{rilfiorilduuurJa.rlrJilaadqo uiu nr',udu,u.rrrf;noronvao

oildurn rdarfiulfluria.rrlfrrTfinr: (qruu4irJ:currr zoo -2zo cy nnvnr:rfiuinur
arnrirhitdvrnuirii:vacr{nsTrza*u6orfu t d.r'luurrn:diarroviinrrudrdrylunr:riunir
ttdcrltr{'luna niaarorirlfilfioufirra.rflrdrsir{ r rsirduloi oi.rrfui.rkiwu-.l0',urju;,lu-t

t d a I vv_--J,_ y o- dt J d e u .:cil'Il{nl:tnU:nu'luavnl:?loclau trirjaafrqo uavrirrnn,irriluocda{rfiuinurnrouN
riauor ilano nau nr:rfi usir a drr"tfl uria.r rfi u uavfi ar nr R rir u rnloiavor n

z. nr:rfiuinnr dratil{Rlsilf,{ nlTnodau

dr o rir.r *r fi o u dr or n 

'i'l 
n'r:yro d aurd? ovsiogfi uin tnl{d nrh

t"ut * IoatnvnvsTzatirru.rf;odilf,rCaaanluiu:CI{6nna ovoia.rrfiuintnlirflunar r
fl nf,{orniudaanluiu:a{ tnt"rvsftatir.rrr6odarosia{noeau'lnildnn{.rloaanru
vroaaurtliltn'lu5aaorrntauud, 1 nactun:duiud l#ud.rsTradr{drurad.rornshadrr
drfiuinurl,iarir.r:crTo:i.t Ioalf,rnCordurrl6oerfln'biGauiaa uavd{],ilfl{anru
ntaaudu 1 orldeia{nr: shadrrrr6o6rnr:rfiuinurluria.rdnruqlqruu4f,'l,d lrinr:
rfiulfludtfiqrun4fiuarnrrlfufrlr{nrip d.rorriJurrqbirlfiorduuniroun'loi ath.r"[:
fioril dotttttoGtouufiofiud.lriarciufinrarn-rrrdaln'r:{onila{rilf;o '[u:vuirrnr:rfiu

intndratir.rl{ usinr:'lfarnqnrl6ordailarriunrurdur,rrsza{ril6oelnruoouurrurf,
rulJ6l{altuu
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R15ilN6TAUflITiIAR

(The Germination test)

m:ilocfaunr:{anza{trr6nrflr66nr:o:?edauqunrutarw6o rCalf
€. - r t c Jta - trlry v)- a qy

ilrluo{r'llt?ilu:afloct2uu ortrilaciluns ussGnrn:c}ranlfdundrntailu:ninrulsanrn

ur e dardrumvdil r$inlfl an! a{ ril6n tsra ( I 9 I 3 ) nnruriin qrJ:vmfl u n1:ilo dau
J - u ) -.tnr:.ran rfiartufte"nanufi6rqclunr:ran?,4{trtdofisirlnaln"u u,acd'lurtflrirn'rnr:

ranrnlf,rj:clnfrmfi ant aul6ardarjanluurJ$t llnv
nrrile dauRr fltdanrci 

^ 
n J*l*cnr uil n fiosldnalrisfl udriru ah fl a

m:nmeGtaurdarir#r lrierur:nbinalirniiaurdu nl:nqdauqnrnrnluriauJfru"finr:

mrn:on?uqxcrn'ncmcdarnrauanlinrlddarnr: rhtiufioerrn:oronldmori:uac

finrNanderg:ai anrrvlunr:ilodauflcr,flurnn:gnurc'u:frurdalrifinrrlfiuuthornnr:
J

{loYradr
n'r:rt ant eN lil6o (seed gennination) s1iln?']lr]nrlat alrin di:itaru6a

eA a J d I .lI t dt t s -e o V )^ Iufnilfl61f,9iil-}{fnulr2lflrl [ilnTtil]flJ'lga1,ilUtu2un'l:0i',1{'l auclau?rugauYlrfiotil

nrstun 6o durfl uarabifi nr:ntrgr6uloz ariuiiau Insl;tfi unndouumnvqfi uz a.t
€ J d qvA r v- a 9 ItrilEianr{rrtdoaanrnlrirfru ucimilarruurnuzarunTnarsraoSillrdrurrl6o (seed

tectrnorogis) riiarininrnrNrnug: (agdculuist) hinrrrillnaR-r:{antauu6oliir
ilrnadr*urdrusiddilu:ndrldcilzurunr:n'r1rfiodu lurrfiodrtrd.rf;naiauhjnuiN:vav

iiduciaun3rgrfiulnhJriludundrduftuN rasanrn:oroirgr6ulnrfluduf,udarr;:nioia

hjnratdanrnu:odardrurnral IsrA (l eea) ldbinrrruil'rdra{n'r:{anrfi u}Jlu
. d v Js o a v ct e a rf v . v
nlu a{ tcfllRUilun?ilBrcranirmirurroounsufl?rnnr:rnuo: !cnil?lnua2 logl#
nrrrurnaliir rfl unr:{ afl il a{H6olurianl$tT6 nr:dfi nT :rfi oduuarnrtrisuu ar du

n drl,rjrufu t"urdiilotoaiNdtrrfl u e, o trft e'r ur:or{or rrlrj rfl uf, #alu:ninrali
eRrnur o daudln-raurdarirlrJrlgnlu6u

lurrn rJS ri6 nl:il o Gt a u orr l.r a nlu ria.r rl fi ri6 nr:u 6 o riu {rfu n'l:{ a n z ar

rr6or{u6.lvurnsfN fllflanravtlSqrfiulnzardrud-N r d*ri'ruoarfiududautuwfio

uacduiiauzaq$Hodiofu t esucto{n?runrn:oiilvrGqrfiuTnrfl udundrrJnfi u3a

aq:nilu6unruldanrvrurndaldrilrnrdil drrfuanrndrrriunrN anz a*l6o1ufa.r

rJfr rihnr:lrirfi ol udrvrf, arilafi ilfirnr:nErpm urfiotufu n:nwhrfu udcvdal rurnv
G u e a a a s Y J   J. - & J 4 ;

6rtJal'lll:un1:flfllJ'rlria[etE[dul,nua{91una1R'rfl tu:st,c12a'ril{lnouuo?g11ro{:vgsll

druil:vnauddrnrgza.rw6narrn:nresrgr6ulnuafiore',-:nil:vrfiunauaruuniundrd

finrJnfi (Abnonnal seedling) ornsiunatlJnfi (Norrnal seedling) ld d.rsiundrdfinrJno

ltuw"tdfidrrfiabiarayrr.rsirurnun:ras '[unr:moaaun'ttoantirn;uanrfluuJafifiuoizar

rrfior{uduiavrdzo*l6ousiactfiofuonrfludunotrdrjnArrhrfu tun:fidrufiolrifin'r:
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rTndr H6ila{n'r:rodaun-r:{anovrfiudruan6rnrrlfrir{udrfluatiNdsianr:drilfiooc

eirn:aroirynraldenrududd,*r rrioarrnsirr'ld,'r nrsldanrruda'lrTu rl6or{ur{d

iiqnrnrnX.ravGnrnr)ranlidn-r'rurfiodfi qornrnelr

.trnn il IsrA lirhuuci6nl-o uuuolfi a nil ar trl6o o n aoou nrnjtrfi u

na d.ra',rn o1f,rJ$r76riu:vrrh,ril:c,ncrhltJ (memationa rr") :ut#larrn:nrhhJt#

maauluil:vtnelid:s

udn nr:n o 6taun'n{ on rirhj

rl6odffi*ruiunoeaunr:ranrvlf,tl6ori'uriuiqnd (Pu,e s€ed) doU

e'rnnrs:?odaunruuiqnd (noiry analysis) snriurilHodnocauloaldrirurin#lrida.r

lfirfinrYur{u?qnC rirwfiournqrund'rtirfrfr'ud uav{uriu{ruru too w6o Io arJn6

rhrfl u I dr r ru r oo ur6o usitun:ddrl6criu{fi riasr.tEafi rilq nauHrJxnl#,to-rau

fieirn:oao,irurua*u6olfim zoo trt6n uta roo ur6o loaurilrfju I #rr at 50

nta zs rrf;o lrie'nrdanufiernnoaaumtrvrurirtrirfionrtduo,rudu rldofirm"

n:rrrlhifi xurdarirr,auaurubiriNiladiln2t tiiaerer nlunr:il:sduata rir?e tfi uhl

$6occ{anr{un-udresrhtritriasernlunt:riuua;uuflaan uunolnd,iaila.rtiulritritfin

nr:uudn:cmatartr6o#r#anlrts'{ril6odu1do'dra

ru6 nrnwfi 
" 

d fi ilrg -, ar nr:rin dr fi oc iar ffi 6 nrrfi rs urfr rnh s uotri.r

tvwnc'tudnrnrJnfild nrilodaunr:lonlogdnfirhhhv'trilf, tungicide uantilarrnfi
ot&

fl'lflo:atl$'ltlt1lru

nr:riu n {r urns a{ $16 o n-ud.uriavrfi criu lc rfl u:v a vr: aT n addiu eiau

fiurnRcsd'rrn:onEryr6ulnuada'rur:novrJ:vrfiuaralsi tunr:n:?odounlflanualw6o

ti, duiiaundrl evfinruarrnroniqrfiulnadria:s dro"f,uaqiriuarrn#ctailu

nrfiorfu 1 orrfrnr:il:sriiunafirTnrsrirriouddundrnctf,arm#agar'lu$6orfuumrda
,!rr&vir&6r?tnau tilr?ruuil9una]tlla'luiln1utulsl te

dun#rrjnfievfuaanriau navriufi n'iril?ua{ druiuwfiodar-tonn,

l#irrfluufionh (decay) r#arrSofiorsua'r (dead) nu#ldundrdrrir (decayed

seedline)' lcriuaanunvriufinrdufru drundrdranfinrlnfiuavfinrruttld-ddu r wdol{
. u $ r r & y e o n & r I rC r - -.a--- t-. 4
luiaqrurv lun:crftfNnr:riunirqorira fruiunr:riunNcia r hJfirirnr:fuaantdufi

,rfi urrTu nr:riun{lqcrirarfu rl6odrn6adlrfl uu:ntl6oaoun'lrilan (Fresh

ungerminated seed) uavrufio uft (Haxd r"eo) eniuuacfufi ndr a nrrilfi ffi ns al u6o

dtrh anr,daduqo n'ltnr u ao lgn:rqeaulo alfi 6ilNt? rn fi n6aloanr:do lun:dt ailf
a v . a C d < A o ? Yl e v & a !-ry'd 4-
Eudun.]:ovrj*rIurldoduuavrrdofrurarrltarfloru nlrN?uuun:{qoms]ta?flttlJtNao

rrN,r fi od,fioo, G* t n fibi?i o tr ar druiunr:r o aa u a a n}nsi
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flaila{fl'l:nocraunl:{anza.ruda,ififu ia.rrirhlrGsutfisulunrff
- o. I

Tolerance anrnm'rn?hirnrrH Tolerane r#alri rirg.rnr'rfiesdalfirnr:nodaulnri

nlafi Sudnrnanoslc'e'rncirtqdszaldundrrln6nhrfu

nrurJnf,nr:rl:stfiilfl amfi omaliundl ilnfieurl:ctfiudarnvluiAq

wwn{r u:n uisirn drhirj:vriuligrniliaudm a'lnr:u alT:n iN'l Rr:lclhntinc dau

lurituflnsnSaluaudfi qorrnndnraldqruu4fiarl#uuoruel "ud 
IsrA ldri'lllucl{

t6nr:neaauRl:taR (Germination method)

IsrA (lee') lirtruuo16nrilo.lautlfimfiosir'rt lfluoTrHd s n

q,)nenrNrh'hiilnuirrr6ori'u{ufiorfu 1 nr:lfiaqtrncilErnillo qarn4fidrurncaillu

nmrncnrfl fl u rrirlo 116o ffi o rfu fi nrrfin n'e ut o"[ri aoveir fi nrrfin dr nr t1fi 6fi rnu

urinrr{ntihari'n1: ?Enrrnceaud nre lfflnrniun{ri{auanr.ruurrm'Hd,iia

rhgroarn?nld*r'Lrtrt6ri6nrli6nr:drndrr hiirrcfirnr*oaardlofinrlfiocldflardu

rdatfYu d'rniurlfinhiilrmlrfio ISTA 'ldri'luuci6nr:noaaunrNanli e-'rdratiNfi

uaol"lfluo'rt .r d Z. r'[u nr:ilndaun'Ft an fi#u o aulunm.tln daudlcialdd

t. nr:rniatru5niirufimnsilau
urf; cihniuno d au fl 'r?r a nr al uci ar6fu aruiuln alf,rn{a.r riu ru6 orh a

piu Vacuum counter ntgruriutlSo (Courrtine boad) fia6rnsgia"hjd:-

fl. Vacuum counter ur6owgnrirlnfl:le'lguu Vacuum tt"d uac$6o

ovgnqoaoluusianiNsar#r rurorarrhua*ndauiuwflododfi$mduu'lo fizuro

rdufiautinarlzaldalsi-r,r1 fiu,irmuaadalifiuru 100 ttos so tunr:tf,rn{aod

,duq"L6"od, darn:ro gdnfi rCahiusia#orfi rfi al r sfiouhriu rlficdtf,riu,n4o,

dnrrihurfiodfi f,nurusn a rr fi r tEa uhifit u uasrfl u urdodri audll rur

1. counting board n:vorufugfio rj:vnaudrduaiun:csru z uaiu

rr#aurTu uaiun:vorurftaanvfiriadruru roo u6a so whrlu n:voruuaiueitov

srrn:o6rrdau'lrjirrniruianaflilf,ild firdafttdauudrria.raalueiun:vo'tut& z uaiu

ocn:{rTu rx6n Fecnaoriar uac?Nuuiaqdunv'td n:voruriutlfiofiostiirhTneclf

ihnfi.llfiodfurnoluqi rdu drsi'N1 uavdr:Ino iaqdtdrvnsn'a{fizurntrhtiun:vcru

uiarrir vacuum rreaa dlurfioarrntnrtldnad
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n'l: Nn 2.1 uao$6nr:n1flio d au nr ll a n uariGfi reud n'nlfid a urinrtr{n dr

talrlSohirhunuiln

ovJt'luo:?euunuaau
uoA

ilRo?ilA{rilOniaqrnv qrun4ii

(os)
&&rRfilr:n R:{ClO?r'lgt

Acacia spp.

Ftcalyptus spp.

Pinus caribrea

Pinus kesiya

Pinus me*usii

Pinus oocatpa

Quercus spp.

Tectua grandis

TP 20-30;

(20)

20-30

20-30

20-30

20-30

20

1. doniarfiu*ru

za'r1116an{l
d9q$raoill{o'tutu

J v rltv
[au{ u,a2ttuu-lt?

3 tu.
z. urirr6otun:o

Hzsor rflfu r
ru. udrdtraan
v 3"r
o?su'l[ila

rlSogerf,rldarln

ufienneauloaf-rrir
ry a !)

ilun]ilnoil'lniln?nYlt

flodau

udrl6olurirtflutrar
odrJ

48 illt. nolilaoo'lull

r{lu:aaaon r tu s
ia9d

ualra'lruaon4iltilao

aan

28 udrir s iu rirbiurir
J9U-iV

3 ?lJ l41$-lYlll4lro 6
I
a

n:tl

TP

TP

TP

TP

TP; (s)

7

7

7

7

7

21

2l
2L

2t
28

t430

I

ltlt-l : rsTA (1ee3)
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2. nllniguieglfrrv (Prcesriry the substratum)

ieqrrnriifi r,illf,rir 1 hflunr:n:2rctaunlfi an lduri fl :vn'ru Bavilna

*rufiuaaiaqdr rnnvrirfi ndu lriuucdrl?ilfrfl uiaq rrnv"{o urn nias oiliubitrfitu

urr n:fi or u ftdrirw n n d ns r 6 a oli nr:evr6 a nlfirq rvnwiiole u"u fi ilu a {fiuorr u
auc

dso?nlurn:'rrl6tnril'lr [uroilo{rilan sa;nrrriarnr:ucqualurdo iaorln#tdlrin::
rilufiurfiadu"tuiuiuduu rJnnmnr#an uEalfiuniditl lriu.olsuurnr.udu

d.c)
rfrawoudrudofirannnao:s?rcR1:!firs rlirnonirdrfiiluiaqrrnrlun{rutnrfue=duaqi

f,udnuosromsdrzarr-dq,rnrnar,darOuirnd.rernnr:ryncuhtr rirrflulrjldn::rdul{
lud r il ar fi'ulrihifi n.rrrrruo *ril ieq,*cuii osi'N r dffif ;o ulahlii

n. n:!o"lu (Paper)

n:rorudldtrnvcsilrnsfN fl:voluflta{ (filter pape| n:corudu

(blotter paper) trasn:votl*rf,ciia (towet puper) a'nuilrrir 1 hharn:col"dtfltl"o.t
firdulsdfimnhin6aftra 1oo uja{r$uef ldfir#n nEouunfiria u,asan:fiunndrr

dooJt*i'"nr.ll nr :roiq 16 uln u ar du n otr n :vol rff 2:fi gnp rC a rhhin nt a.r n drhil€ru

rfiulnli uo'nnrvlrhanrdr"trJ'lun:vo'ru fin:rlrufiar 'Lriinmoiratu:cri'Nnr:

iloaal fi nnrlnnlfuldnaaonr:ncaarft arrn:nhin.'u,#urir,r,6oldnaao nar fi

arrrrfl un:o rfluo'll 1pn1 a{xr'r hl 6.0- ?-E n*oludlf,,nrvnu :rfiuintn"lflufoldu
dfio.rr,#uf,ufinrisf,'r nrafiulunilucadxdrCailarriudluuEadus:radlr flu:vr-jrrnr:
rfi u rrfiohirmrii oaro audu aildh ia ar:fiun n il.rlu n:rclu fu iar fi nr:rJ:vfi uq nr

nr$ ar ntvorulo uft nrflr g dauil1{fr:i n nr nr:rl?cfi ue;oer n nl:fifl ur:guun nz ar du
tJ q r 1 a y ! ct J

nd'lilrTnv tilntso1u n1n:c01uilcnTll.usnnl{ fl necgilu?lnn:v9lu rilunil

nr:lfn:vorurfl uiaqunvarrn:orirlfi nsi6nr:ci-Nto"{sia}Jd

1, t*rtu6"run:colu (top of paper, TP method)

2. ryncruf; o:surirlfuu alfl :vo'lu (between paper, BP method)

B. trncrrfiolunrro.'rfiiiraurYuiu ruiioun:vorndoudn loa

murfiooiludoln:voru (pleated paper, PP method)

?r. yntu (sand)

,mudldn" Graunr:{ anrfunr:firu'toathrauu l,riavrdfl ou6a

unurfiu}J nr:ihurolituahqutinara{:vrrhr o.ob uu. ft o.s uo. doar-:ndruuo

moldTngtf,nuunNiaudfizuror arSnvunn aglurhrdu eirr lunns'trinr:fi urdarfi o

duriarJu ldfir#an uunfirii, ouriltn*nilo d.re"ltjdonlrn'rananuarrr6o rnv

rn:rnirgzarndr n:ran'r:finrlu1o.lu#urdannald5urirlurJtlrord,n-rau aqnrn

?rarilflscnilr:nqofiorirln' u6srnilr:orndautirsdr}Jfi.rnrdouncndrleinaaor?ar rdc
v 1 a r r d i q.o , A o q 9a J t
B{lFil:AtA{?}ttv{fl{ilAtilOtiltnOnl:O'lUtytolfl-Ifi tfloYtltiltnaflR"l?vytt}tn']c6lilnafl]:
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{afl[Esm:roirpa.rnn n:ranr:fin:rrrflun:ortlueirlaqi:vrrir o.o-z.b wdalrhbi
rjaaor#ariaurirrnrrnv nsdarlhudruavrirl#urfr uarrir#rrfiabirJaaor#a ntluii.
rirrrlf,tunrilodau sirfinrt treat Gn:rnflririurx6on-radtlriarnsrirrnt##r "ll#fi

-) y e ..i ya Ca a r a
ar:rnfi fi nnirunveveilunnaurhhirficsrnttilufr udufrs RTn?uqxqom1ililar

ilnsriaudrmunvrCabiurilqirnnsldiidr:f,uondlr eclhnrilnaartdutds?riunr:lfr

n:colu
nr:lfn:rs rfl uieq trnver lr:orirldln stdt6 nr:dl oi atJif
r. rtfiodrroeaune aqifirnrirzalnfld (top of sand; TS method)

z. wfiodnoaauaqiturrnudfi"rludu (in sand; IS method) uad:arTu

drsilnadu o?lr,.fi? a{nnadt:arTuj:cm$ I o- zo l$. Iosldnoilnadruuu

lurma{r aretf,ntrsrfluiaqunvunun:lclu 1un:fi drdatiltt

rr6o uun :vnruudr fi nr:6n r#o nr:unss6oloslflnsoctirllftfi onrrrriulolunr:

rj:v rfi u ar anr:l a nt ar n drhi

n. 6u (soil)

dudlf,tunr:ilo Gtoumfl untfu".-riiq nrnrud'tritnrvtiluriau

hifi*rijulrnrJu ufu ruSnfiurfiodu lrifir#an uunfiria ldrdau xiaar:fiuonit
*oslilfor?Tlnrfl anila*l6o uavnr:r€rga ardu n dr nr:fi nrrr1ot'tu#ud,rrns6tl

finr::unaornrnd iinrrlrflun:orfluetNrj:vrnil o.o-?.b riauosfr'liltttrncesdalfi

nr:firda rCalritrifiar:rcfiacail'ludu CllcfilftfinT:nriurudo audldrrn"nr:oritf,
d & a t r qt! -ril${ n:{ to r,? tlrfl?:ils t?nn an

nr:lf,Fulunl:ymctou IsrA (leea) lritdnuvrirbilf,noaau

rifu n{'r u:n lctffi utu n'rrn, aau rda du ndruaor ornrrrn{:n firuEo rd o rfi o n'ru#uau

lunr:il:vrfi uiundrdrlnsuilR:solu uiaecl#fiurdaio.rnrttdisutfi suHanl?ilo6at
J )t
au 1 olxlloa{nl:

j
43. n2'lxtuusufn:::il1841n1f,

ti"r*',hir,n o nrrrl#u i'uiaqrmvnavrrr6o 1o afilrtrirdld*.-rarr'tt
ilnnmnartdtduiqndn* 6urf d uacafi uil3d tirftfnoaaurirfi qnrrnn'Lrirfludrhna

te n::lctfii'lntur#arir de-ionized finrutflun:nrfluritrj:vrn$ o,o-?.s nr:iinr:
muqilqflnrilaacttnn;rdqrunrru uoti.trfl ,*ov 1'lu:vn'hlnt:rtodau

n:rl#u1unr:noaaulrior:ocrnnrfiulil rnnvecilrl#nr::vrndarnlfi 0n
,hn-n rnurrurirdtililn'r:?roctauwduo{fiudnuorvrqrnveT:uariaqtvnv uuiouncufio

za.rtu6eiirhrnilodau nr:finr:l#rirsaao:udrr?arlu:vrntNflr:Trodau adrl#iaq

rrncuf{ n: :H d n rds.r nr:birir rfl u:srlv 1 rr:r v rfl u or rrfi u on x uo n sir{ :vrntrr#r'lu nr:

iloaart
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mujnfilri{'lrfluda.r1fi6fi reuto t 1unr:nflq:-nn1::vutsalnlddrr4iu

tufiodrrndoslfn:voru Inarmvuuuuun:vnru (tp) uavurrvudnluialn:corudo

ndr (pp) drnrdedrrnJloai6derrynraqilundarnia perri distres dfi*-tl" usidriliu
a r ' 'rnrvcrs(gp) unrrr$cdrmvnautnalf, ' a n'rztild

rrtaoilrvnsa gtm.llntvcrn (sP) uarrr$cdrrnvn aulnsldnns?fi adu mtbir
hrYunrtvrng 41fl 16 rdahifi arn'rf, :au 1 116o rfi mna*tuirnrN an

*. qnn4fi (Temperatrue)

q nru4 fi rfl utto{o der dry athudrihuiunrN anr a*rf; nlurianJfi ri6nr:

u6o siNrfi o flu dar nr::vdu q uu4 fi druiunr:r a n un n drl rTu rirry nEad'r rfi u1rJru6ow

lriarrr:m anld qaru43dldrlrrnrolflunnr?u rfl u qoru4fi dnrmuardruiutrdorfi o
& J cr V ) d a v e J d
riu t fioslfnrNan6nqnlu:vavurrrf,uf,ufiqo sfiotrHufiodarnr:qoru4fimfi u6s
rnwiiodalnr:qnru4fiafru d{c6?trlilqnru4fioa'udi*n-r*"u rvrfluqnru4iirhoirdr

ry "ls ar &s r . S ,A ^qmuqilr?nflu ro mlu uovqnru4iirh.rpuru s fiIoo lurh.rduJduuqnrn4firiuo'r:

wl#tuar"lrirfiu t fiIto don.ro.uqrqnru4firfun'nhiarhr6rilaonao:vusnr:trnctil6o

tfrl q*tt4fua*ndard&'lflrinr:tisfiu tou rarrln 24 rhTrH

5. u6t{ (trghr)
gfinrmriioda.r nr:ueilunrxanr a*r6o Ios rorncril6odfi nr:r{ndr

(dormancy) unufi olridar rn:$d{ fi .nrn:nrrnvludmH rlfindiar n'ltrdrtfu uaod

1flunr:n:?rctaunl:ran arorfluumrirrarnaN?"un1il6::lrn6 nlauewnlv'lf,hffld
J &tt d r a Zg.$rcfiuu tlJn2:ilfl an aqor?rnrttavn?'nJulr

firuerduolguavhiuethw u far red
i" - r . u o d

lnilncnnsuoanlflna'rdnl:v{nCI?ila{ rilao
- & a .qy a u vJ,8guB{n'l:{ anlffiaevil'r l,14rilaoilnn?u{ilu

nr:tf,uamrnuaaohlfi aaudzrr asn:le'rg

d"t dothtzaooa-rdum (red spectrum) wfiun

uanhslfrilfioranldo' uauhr far red rc

uadtririurTneslfuru a filrrlralrlnl 24

fit* uavsirril6orfuoiarnr:qnru4fiadu ua.rfilvbi1uf,:.rdhiqru?f4fi$ uaqfltirJt"-n
?Eo-l,zbo lux rr6cddarnr:uffi*ruiunr{afl cvio{rrncrl6orfu1 loarNuu{eq

J .t lw r ord
til]vtilalilaoev to:uttcltt afl'N7t?fN

o. i6nT :tJffi iaru6crfiarilnr:l antiurufic (Trentments for prcmoting

germination)

lunr:vrodaunrN anfiu1116ohhmufi o ncilrrirfN ulFirlcrrlcrlfinlu
Jodrdrdrt.Jd

6fR'l?ulitilmccrilnunl:{anra{tilnotta?no1il unrilaotiluo$tan riladuqonl:ilnaatts

rnrhrlfiotrHfi uul6aaqirfl u116oufi.r utaru6odqofufi rnlriaarllan naorirw6o

rulrhrfufinr:iuu6afinr:n-nsTr arrfulunr:nt2edounlNon6q{rrfluda$fidnr:f rou

rdaurinrriu :vasnarlunr:udnr:iulchi:rilaa'tu:cgst?cn?Jo{n.l:ilodaufl'l:{afl d.t
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lunr:iumrqomrntrFonvfr nrnJufr n:csanaruavi6nr:1{ iGnrrf, rsuuiunr:biuer
d .f l, a -v J rl v t v . o-j j y ty i a on 3il:alilailil4rdauf,{ tnnal1lnlln? d?u?oau 1 ilalaoo{ lurTutro-N ltortu

n. ?durinrdu rdanrn nr:iurm dru ai:ind'Iil at trt6c (Mettroo for

breaking physiological dormancy) rfirloIn 41fi 6nr:sTl oiahJd

1. rn:rfruinrnludn'lfiu1i{ (Dry storage) ilrns6tnr:tfiuinm
nrdolfluduri.r lu:cavnnr#u r riaurflrfl'r:ril'rs tfodrdaomnnlilrjno-urfiorrHufioovfi

u dt & v Ja d e
m:ilu tuu:vgutla1dll .l ila{o]nntfl utilao$rtta?

2. n'l:aunrliliau (Pretreat) ilrnufi{ nr:rirtrfioriautrurslil

auoi:sn:riliauludau (oven) u#ri.rrirurrmcdraifinr:nrurjnfitfa}J nr:aun?:tf

qruu4iithrntu ,i-rr"o {auo::finr:urluriauu a{alnlfiafllNd uav'Lf,r:nrlunt:au

d:vrns I iu *rufurldoLlluuoiau nr:aunr:1faruilnftil:cillru 4o-soou uiu

frr estf,qonr4firJ:vrnar boos

3. udr (Lisht) ilrnailr nr:hiu6oloi?uumuuvdrnrvadr.r

riaa e fiIil{ lurhr:cscnm 24 rhfu.r rirldqorn4fiadunr:hiue$urhrqorutfi$"1
v)

srrilrfilza{rd.rfi rurrcat 6a 7 5o -t,2so f,nd (rux) mnue.rlv'|fi aoilex'n

4. nr:'lriftJunarfrsillurnil (KNos) r4us6r lfer:asa,tslil
unarfianlu Lnln o.2/o nnrti. i6nr:rntuilGn:nsa1d bilfirjuoarfiuulurn:n o.z nir
a"aralurir too fi.fi u6atihluoarfiailurn:n r niu ararsludr Eoo 6.fi. R'l:rmv

< .t r r .t - ; I !y ! a y y
$aolilttun:co1uril'lsa{ tuEn:as8'l8lrrntuill?ulrug'l }nfltilan{anud?n:vo1utlnsu1+.1

arrn:olfrirrnu Gn:asaraTrJ unarfi s il'tursryr rC u rfi u".lu#utriiaq rrnvld
5. nr:lf, Gibberellic acid (c4) urnflfN lf gibbetruic acid

n:rrrflriu o-olah rnudl idnr:rnEardr:avalfl 1f cn, 0.s niil ciafi rooo 6.6.
A qY Y v Q e { t I 1 Y fd Y J a C. y y d d uudlltiluflfl'ltlrng2uarDryilt ruu u.l?sna il'r?tao fl'nulttag rililnu o1tila6iln1T'iln

d:rf;nriou arctclf,arrltdlf,utfia i o.ozeb uoirirurfisfinr:rf,nshlrnfihirfimrrlrzir

futth o.rs6 atiNl:fisrrrnntfnrrlrdrdurarar:acarsrnnnir o.og% fifouusririr
nrrovrnioilar:avaralnflnr:asfl'ra cA, ar'tu phosphate buffer solution d.rro3uillfiog

ava'ra r.zzgg nil lol NqHPo.ZHro + t.B?9g niil NarHpo.ZHro arlurirndu
dd

1,000 s.s.

6. nr:'Lf,ua.ruara6ndiloafin (sealed polyethylene envelopes)

141'lu6'l nrnirtl6odqefuriruolriaorranldluq.ruora6ndfloafiyrrdar*nr:ronfiu
ur6o nr 6 o drir rnile a aulo aiddrfl u u6o dlrir a * u n ufrirr n no aaudr 8?6 mrm o :$ru

Jlltivrrdva
1nu82 ttltuiln'l:ll0dAuln O?AA}:tflU tJn1:ilOAA{nUt1|An Trifolium
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z. iEurinr:iurdamrn rlficfi rrfiian uft (uemoas for removing

hardseededrcss)

6u lu:casnar
!-td

lntoae ttiltilao

1. nr:uddl (soaking) ilrnsfN nr:ilrurEourluririountodr

24 fN € *21rrl drduaqidurficilarlx6o *ruiurudohi ecacia ovld

IontfiJtrrrorilolfifififlu g trhza{ilirnn:wEo

2. nr:1fi6n4 (lvlechanical scarification) urnsiN nr:tfiEdo

t6u*rwalul6an{lu6o drudaqiar:lfrlriuuin*dttnottanoanrrr nl:don?:

:vfio :nt'ldlfifi o du n :r s riudnn c

s. nr:lfn:o (Acid scarification) n:on4lf, fia n:lfn$nrdrrdu

(rJxuror s seb) wfinlvurio glu n:nou n:cri{ ril6 o nr{l nr6 n fi :as $ila n?:efl adau:as

u^ud,r1iiuo{lru6o4n 1 z- s mfi ft drdao*nn:o alatsdauaarsuildan{lrrSnldtu

n mdrrfi a rh uo n fii f,uhdu a qi riu rl 6c f, uudawfi o nft on n rfurir rl 6 o rn dtluti.lr a

ufifo rhlrlnodaum:{ an sialil dan:::i$unr:1fn:nd aadtnriroilun:o nilfu Qv

da*nn:oaflurir uat:iilrihin:ngnitnra

n. i6urinrduloararm:f,ud.rnr:l an aan (Meftrod for removing

inhibitory substanes)

1. nr:allrirriau (Prewashing) nurfleN nrnirufiofulurir
'lrrariaudosdlnnoeountrao qnrn48ua.rlitdU,i*tt:vlnru 25or. ilfr'rernd-Nudr

YYtladnA

nr:rirtfirdourfrdqeuunfirJ:vrror zSov rftu'rdalerntrf,otmuiiofiar:dud'.rn1:{afl

Bo aqiduJdan{lrrf; o nr:dr w6n riau rynnnirtiar:dudurN ond rrJd a n rfl tl6o rr qo

aan"[rJ

z. m:ra'tln:{aflrdaqi:auu an tl6o a anlillfldriunrfiobitn'r
.&

duotYnuu

7. :sact?ordrnfilnadaumilaR (Duration of the test)

,rurr.uldldtu fl-l:no cf aunl:r a nu ot trl6 n us n sfu flu}Jmiluiinfl N f, t
to u rtr"lrJ:rt rnu't,iudo usiiu u:ndturv116oltloufi.riuqoriradrdEndunl:?lo dau 1#

garil:yur$ r-z drJorri tf.tft*u.Ufun6drniun'rtytgdaunrruontunrt*ii 5A

nrflJ:crfiunan1:ilodaunrroanrfu firirnuohiriratiNriau z o{o 6a nr:riunilu:n

(fint count) $avnrsriun{.rqo#ra (final count)

nr:riun{ru:n tfl unr:il:sriiu natu:vr,l-irr nr:noaau d'rfi riruuoiuriu
v J "rJa e E X o Y r'

elmutr:nnnnufl tur]l:uun:{u:nuilsor?otiutavnvd'undrftanrjnfi (nonnal seedling)

nhrfu siundrrJn6driuud, orn'o aanornieqtrnv,Cu,dududuuiaqtvnvravoon?lil
I d .y-._,y-A-- -- 

e e <,A.-l--l^.. a
r4u'lmJllzotrilao uana'lnsilnarynanilnfiudr luur.:erilorlnhtrtf,ofrtdrt6lailrflnia

a J,ol v o ! - ---.-t) r--.
rlf,ofrfirtonrfrriraruadrllutr:l uavndrfrorsoanri'ru ua:louufin n tlJdelllilsauu
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v YJa . a c I I
idqrynvrsacnB-lfifioilno u'lrfl'lqrrnveiln:ud1uilo:st cnarnr:riun{.rClcrira n't:rTu

gt A o r { - - Jo- -,-r--.-^-t-----^.. ^g e J.t.--rv------
R:.ir:nila1llnnaililtar,td.riudriruuo"lflun1rJ:vrnfl 1-S iu rftfifiua{tYuo?'lllcfvo?f}

z or {rtr nr:fl n 6rau tu ur.r n {.r arilri{r rsuda.r fi nr:riu n * u: n Io fl : oldrJ:c tfi u H a rd a 6.1

riruuon'l:riun*qorhalunnlo'srriu uanilndudrrnnur6ori'uridaqilu:vu-jnnr:

iladaunlflanfrl:nrdrrira'rdilEaii$tfionhnrarnn nl:nflotiunlfianGnil'l:on:srirloi

rnnndraaln& To an:rriurl n 1 z iu :vriN nrniunir u:nrTunr:riun{.rqe#ra f.ii
J v, v r r 4. .4-, rl r!t----€-4-.-A::.o t

rfioilarn'unt:u,ilintsillsta{ l:nil5afia:l tuu{tilne ail 'l llt {oag

*rriunr:n:zoriun{rqnrhsfu daltirrfi unr:s'lrti'lililoiud:"q1flunn

oth.rl:fisru il'rnn:rldliluo:usvr?a10a{n'r:yroGtautt-al rJ:rn4drur6odrirnr:no6rau

tfioorti* an arrn:oiio:sttctt a'lriun{.r qofrg a an"trfl ffi n z iu lufi rdl f lrJ

tun:fi drirRl:noctaunr:r anua*lfio}iEuduniahirit (tree and shrub

seed) ,iiuduqonlriloaa{}nnn:2ilrurilflndlrhanrflu,iruuurnn tririlufionriirdm
r d Y1o'1-r-^- a^-8 i -!--.- Agniln?lilrgu (prechilled) usrmurhlilodaun-rNan6nnilrfi{ fl1:ri'lufl?'}ilt8il

(prechilled) urnafx nr:rirnr6olrhNuuiaqnnr#ulud1 fiqrur4fidrrJ:vrnil s"s
d,J
rilu:vflct?41ilu{

;-os
r65arr N a allil:un I 6tau o'l:il a n

dr*r (germinator) rifuqrJn:nidaindurdoilodaunl:tafl ifuurouac

grJinuorneiNfiultluarauuu dtrnv4nuuuil:cnaud:d:ruumuqlqrun4fi o.'tudu

#rfrnrf $av:cuu:sul0alm6 dratirsal{tmvdfiail#lduri

f . {rrnvuuuoloaudu (The bell jar or Jacobson apparatus or Copenhagen

tank)

rih{wnvzurolilrd d'rudrdqzal{rrmtuuud 6a uaiulanv

zrnotnqi rnrgnaur6ai drnfina.riun:;olul?{rvil6an:lo'run:ald{fifluiaqturv

r-aqwnvfin..lu#uuqlruaor?a1 louiunrrilduernldncrfiruurolnqi duiurCurtrlrrhlg
) e v i q v I d e. v .<-i.. e
frrriaqtrnvd'urirnraluqirmv rno?'l{til6oa{uu?clolrnstta1 n:autilaoil[rl1vo?tl

nt uori. druilardaalnnaurirfirialtfl or6n f dalrifi n1:fltna aJfl1f, o?uqxqilil4ft

Ioanr:hinrrriauuririrdu::qad1uqi.nn, uEaarobinrrl{ouIofln:luriuaiuTautdta.t
t!g

firiaqnrnv {rrn"uuudarod{fluriardfi ua.rr,lgaar:atgudu6ariardfi um ro oCI'lrt

A J a < Jv .
d',:r:tJfrgi ril0ril'lcl,ilaov{tilqa{n]:[d{

z. {wnuuuun1fituil (The genninotion cabinet)

drvncuuunrfitunovfiua'tfl ttuu {iuturhvfiilu2ufiilnlrliau
uavn'lrrurEu fi:cuun:uqruqnru4fibifiqrura4fin.rfiuiaqruu4fiafiuloiorudalnr:

qrun4fiovgnnruqrToa:cuun'l:u{urifluua{dlravarnrfl nlofituuti-tnurt'tn.s d'
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:rjd z, r sirilrv$Jdnfi unurtoorun ilr6n uavacuiln fi'ldtir!99

l

:rjd e. z #urntrrufioddo urjml#rnrsrilHotu aorun ftfa.rgq!

Is s d'lrn:nnru n *r uacldt

t-,
27



uHiurvfi:vuuoruqil.rlt#u rdatia{1u:toiudsia{n'l:ytoctau {trniuwfi*uu
nr u n r uer rirhifi o ni a edNld' 

,. fa{nnc$6o (room germinator) riluriar*olourJolrsuddruiutd

rrnctrt6o :vuudrl ndrr,fiu cabinet gerrninator nrulufaqfrfufiniurtiaEtillr
n6anrnrvdNl dtfivnrrrfio finofi:cuunr:urlutiau?o{a"rnldnralufm n?uqu

qnrn4finra'luriorbiadrraua $asfiEuurhnnl#unrslufar driit illdtn{arfi
or'.ludu (humidifiersl rCal#iaqrxrvfin'rrl#urfiu{xadruiunr:lantarw6o ?nn

< Js - t d a & - t -, --,..- --arynvrtdnfrdolnr:ud.r dolfinr:6nd'luaaor'lgaar:atsus{ triiualrhvrnat 8b-125

u:lrfiduo'rd

nr:il:crfi u fl afl 'lflt 6 GilauR'tt{aR

lu nr:d:vrfi u aranr:nodaunl:{ ano'a.r fi nr:omoaaunavitn:rsritl6n
q tA. J - 4 a J d Y 4 YJ s
nuiifiilrnr:ilodaurTaafls{'luHan'l:ilo6fau unltnflcillilaoi|v9a{rrn?lrl3tnfl?nu

Inr.ref,od*dqzardundr (seedring) t'rhnlrnr.oaauoqirfluariNd dldradlldsaol
fiurJ:snauiifrdrgza.riundrfitturdar{'uavfir1u,utu.r,6$rtao116ofinrHrfio lugrJii

2.8 u,av 2.4 oaaoeudasfinrrrfidarfiuf,nuruunr:{aflz o.ttrfiouuunh.r 1 dru drueo.t

lqrJii 2.5-2.7 rsrl (rg?e) 1d{orir{fiail:vnaunr:s:?adau 'lduri nunoooot tot

seedling Evaluation riiartluq'fia1f,rJ:snaunr:rJ:uriuna'lfatir{nvdao a-nuruvn'x 1

tarru6or{uridovdarnntirn:rs?i lduri dundrrJnf, (nonnal s€edlins) dundrfiorJnfi

(abnormal seedling) rldoCfiiunfrrrJnfuanrnnir r dusiaudludea$fio (multigenn

seed units) ua*lHodlftan (ungerminated seed) d.rrj:tnaudrurilf;oufi{ (hard seed)

rilfioaouontrkan (fresh seea) rufionra (dead seed) $a;[rt6odu r flthon

f. iundrrJnfi (Normat seedting) ociidnanrillunr:rVou'td:urhvnou

derdrgrarlnNeir.r oun:rri.rrflufiudelg:tri'rdarirlrJrJqnlu6uiiqolarg:nf nratd
arn #rrrnrar, '[o'uri orlrdu aeuunfi u,acu,Gn dundrdrjnfitvdo.rfif,nuoplo
s ) o t tt --? 

t I

d'nuru;uiir oisiatilfi
t.t dunatrfr*ruoirr 1 clX:ni (tot"t seedling) Io:.ra{r.rddrdrgfi

nr:riennd finrrralq:trir{.r1udru#o*ruuasn'rrrufiluN ihfisusiactfiolrudo.{t

dnnosrarnvlunr:-finrurd:urJsnauddrdrgunnsir{rYu1il dnuruvnhl r fid'lsialdd

1.1.1 :vuufln finr:firuurd d.rrj:rnaudra

- finnuri:sr: ua;figrlhlo' n:lrlarsflnwrlnnqt
shaflnzu€iau

- iinnuzu.rrfiodu'lu:vrntrqnr:nodau
d"t-u'lrq- ii:rn#rernr (seminal root) ilaraaiu fi{usiavau

rufiaur{lunnudr t :rn uuriurrfiofiuurcrfio tdu

Avena, Hardeum, Secale, Triticoscale $Ag Cyclarnen

2a



- corytedons (lurfin)
- epicoty' (drudaqjurdr.rluraiurrnslurir)

- hnocotyl (driudau)

- petiote (riruluy

- primary leaves (lutil)
- primary root (nnurir)

- scale leaves

- seeondary roots (tndu t)
- terminal bud (ntuao)

ruaol dr u rJ:v n a u dfi rirut al siu n dr fi ulu rdu.r {
(nrrffrn ISTA, l9?9. Handbook of Seedling Evaluation.)

3ild z.a

to



1-
2-
8-
4-
5-
6-
7-
8-
9-

adventitious roots (nndu 1)
coleoptilc (rJaon{uuaniiou)

cotyledon (urdul)
lateral roors (nnuuul)
mesocotyl (driudau)
primary teaf (uci{)
primary root (nnurir)
secondary roots (nndu 1)

. ) e e_
semrnal roots (11nil{Onil:alJTlntttl?)

ffi o{druil:snaudahriruaa.rsiundrfi alurdu.rrdur
(nruorn ISTA, I9?9. llandbook of Seedling Evaluation.)

gild z.a
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latjnonfi r ft vpcotytllil (rrchcdr

grJd z's $eln{n1:{antluuafiliu? (epigeal germinationl ta.rrfrrrtn (pbaseolus v'lgaris)
(nl'rern ox{uni zlzs. ryrnlulndru6or{u{)

31



lult {
(ptlmrry lc.ycrl

t1nufi1
(pJim:ry i@tl

SrJd z-o ttdo{n1:{anttuu'taTrltiur (hypgeat germination) talrirrlua (na mays)
(nrrlrn orrounf, zlzs. rvrntuTadrrfiorVu{l

ly



. tf,nonftr tcpkory0
ooidotr (rcrmtnrl budl \\

3rJd z.z tt6lo{n1:{anttuulflIdta-fl? (hypogeat germination) raldrouror (n'sum sarivum)

(nrluorn oN{un{ zlzs. rvrnluTafirlfi ordu{)
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o s C I t Aa n Y It
irdnri uaca?lilfi ilr sa a{ d?urJ:vn aufi dr itgza.l dun dr

adventitious root 1,r1riu6{ :rndlanaanmiln*lu;iuf iltn*tnrtrir rdu

trn n" u no'rn dr ur ar driuldfi u

coleoptite nrnsfN rJaanr[loacaiauzalf,uturdaudur lcrfiuldlu
*ruz ar dnnrua",d ar a n rfl uiu ii au

coleorhiza nnafN ilaanriuflndau cvrfiuldlu:tstdtfludnnc
I

embryo urnsiN iudaur6nl dafluruf;a nEatianr'rinnr riia

u 6or an n-nn:nvr$u *r ud r€tg rfr utn tfl u iuf, t
epicotyl ilurddr fiurariuiiaudaqi:vur'r$ur{?Nn-u1ue3l

hypocoryl urnsdl fiutariiriuaiauualfi#aqjlflurdarorurriau

fNnn

lateral root nrrudr flntrlu{ uianntantiaunnuuiltoanilT"rfl

',ndumesocotyl urntldl drudaqi:vrdH scutellum uar shoot apex tolfit
lurdtNre'ar uiu flrluntsqa craminre rfia

ur6ol an rilusiuiiaudril?rar mesocotyt f, a *:ui{
aqi:vu'iNln u rJh aw ailufN dr u d a qjrnii an n

plumule umadl uaoaiouila{duijau

radicle urnudt *lulnrardnnv tdarl6elanounirXrfiulnr{lu

mnurir

secondary roor ilurgdl nn4nufiodlrihinnurir triu adventirious roor

uac lateral rcot (rfludnrddlfiSanlunr:nodau

nr:lan)

serninal roots uuradl -ruunnfi:ttRnuriruac adventitious root dl
il:rn 4'Lu n arln ft 6 ar riuuE a nia l fluluz o,rn'

fl oetaunrfi an Toa rornvlufrqiir

secondary infection ilrnufi{ nr:6or#aornru6ndunian'uaiaudududtritoi
o{ J a t,rfloilil tuo{qnnrilnouu 1 ta{

3l+



r.r.z *ruzorairdufi nrrr{orurd

- fiuzar hypocotyl ever:l iigiln:ro' uavfinr:Eosir

rrulusiundrdfi n",* un uu, epigeal 6a turdu{Truiid'u
{aarntlnrail?cil

- fiuzar epicotyt finr:rierurd nuludundrfifinlt'ton

nuu hypogeal 6a tutda.rri.rn.raqinraluuJ6andrfl
deratllaouaJd{n{aslucu

- fiutal ep'icotyl $as h)'pocoryt finr:fion'r nutufir
tnwfi n iifi nr:{ a n u,uu epigeat

- *:utal rnesocoryl finr:fosh nulufirtrHufio niu

f,ttun:rnent'r
1.1.4 fiu?u'lurdfl.r

- fludm r lu nu'lufitlurdarro'ar n6aanriuuulu

fu'turdar{trHrfio lucsfif,rfiu: fiuduJduuuilill
d'r.t!!araEa

aun:vil{naluturas{uavu{n{au[1trilaoil{ilrJo }r:o

adlurlf;otiluuNdruf
d I a q aq t t- frturdar 2 lu nuluflrlurdarE'fifin'r:{aflruu epigeal
o J ddd , 

t

turas{rl6truB? 6t?u?tu'lo[av:rjhrzar'[urdarovn-u

mj:'trjfuadriuufi nzarfiuidri'ruir"ru, drniusiu
!

vAa o J 1 dndrfrfinr:lan[uu hypogeal lutda.rovfiilflflail fr
zruarln ua;drff aalu nj6an#lru5o{t

- fi,huruturda{oh{r ri'u'trj firusi z ft rs '[u t?iu

'[u"[riau lur{arwfi 6rfi ar iidnuruvur?uavunu
q a ddd

L.1.4 [uir:{lJ6lr1fl?

- dundrfrtueir r lu uanvilturn6o z-s lu ria{d:
ad'uriu

- dundrfiturir z lu tul3.rfinr:r5fl{druuusr:rriu?iril

1.1.b fllflfiflillila{enrlogrEadruilaruaoo rvliuurjruonsi'r.r

fru"lrjnrrzfior{uri

1.1.G d:u coleoptite finr:r{nruro' figillHnN nulufiun:vnn
nrfr rdoluttrfia:o:{ilarddaofinr:roiqfirvdudru
coleoptile hilqo a anlrJ

r. z dundrfi fi n:urfr arns tf, t { 6nriaa (seotings with slight defects)

du n #roc frln :{ d#r{ d fi drg rda m a rfi ar rd n fa a du n drrfi o darm:nfcr ur}Jrfl u n drii

crq:nitdrdanJsflurfiaunludundrdln:.rair.rddrdq"tdfinrrilr6lamu f,nr*ruvsialildv
adddy

udn{ o{ n?'lilt6lgil'lB rilfl { rd n u 0Er
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t -z.t nnurir fi nrrurf, anu'ir rio raEafi nr:.r an#rtfi s{ 16 nfaa
1.2.2 nnuri'lfin:r$rdanrsrfinriafl udnnnzurfinr:r{nrurd

t{siod
ilU lltilUo:vfl d lrguminosae lotj toynsff] n fi iltlaozUf O

luqj uavfitn:v4a Graminere uiu drrlno uavfirtu
'Xd Cucurbita*e ltAv Malvaceae
dAtrd1.2.8 fi:rnfriannfarfirnudrrfifi z fln niuntn Avena,

Hordeum, Secale, Triticum, Tritricosecale Udg Cyclamen

1.2.4 dzu hpocotyl epicotyl nia rnesocotyt iatrilrilarng
,irrio

r.z.b lurdrnfinrrrrilsns,hffa ldrfiu soe6 talrdadafrt
r4uo rilnvsirrfisurarfiu sof. rirr1ooc"lrifirlru rav

dru a aold iisrrrlr6lnmailSardariiafi aqj:au 1 lrifi ner r
rfrdrng

1.2.6 flurdr,'rdilnn r tu riuf,rvnnturdrNd uolrifinrrrrda
)--ZJi.trfldil shoot apex rtalilalgafiad:ou1

1.2.T frturda.: g lu uiludocfirf;u{ z'tu
1.2.8 luo3lrfiarns,irfiouolrirfiu sos6

t.z.e frtuo3.riirjnfitfia{ r'[u usinraanlridailrd

t .z.t o'lul3l fi gtl uuuroilrcdt usifi z uro r6n al nsi rii az ul o ao ar
v 6e I

u,a?nu{ilu ilrolilqirfi unir g lu a druz arzur"drjnfi
t.z.ttfituurf s lu wrildevfi z lu
7.2.1 2 Coleoptile n'oniltfiarna,irrio

1.2.13 Coleoprile fi:au$nno:ldard usilrirfiu r lu g ra{n?lr
j

B't?7Nltlto

1.2.1 4 coleoptite fiotflurndsr n5aftft riJur.r

t.z.t 5 coleoptile hfltn{iloqiddaraqozala ao usidtuu a{ilard

a a oev a d fi :vo-u rJ :v nr tu odr n ij.t o 

^ 
n ?'r r s'l? coteopti le

t.B dun#r"ldiuRtrlrdarnaorndruda{f,r.r rdal (Seedling with

secondary infection) ttst'lftdtfluo:rilr6lsnanrrfiolrnsr-:wSoror niu rdauunfir5s d.t',
d t n t 9, 4 o{ o v c tiltuliltat8 tun'l8ila{ tu 0{e1n ilrtado u'Ifl u$tno ri au trnv

e. dundrfinrJnf, (Aunonnal seedting)

dundrdfiorjn6l..1riorm:ayTorur}JrflusiufiudUnA riiorir'lrj

rJgn'tufiuiifi qnrnrvrd nra'ldanrr"fi ,rn-rauo uoorludu qorn4fi racucfir
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dun#rrfi onr:rrirtdalorndrrr$crirbinr:rinrurrfl unatrnrrJn6gnficzrr

dnr*ruvzorndrdfi orjnA lduri

2.1 dundrdld5uduona (Damaged seedlings) fiuiiriluTn:lair.:
d*r dty ur u}J ri ald5u du n n u rn n rirbilri or ur:n r{or urhjtil u n a'r d e lu : rritd

z.z ftunfi'tdlgrlrl.tAurJnfinialridxqa (Deforrned or unbalanced

seedlings) dundrfinr:r{erurlrifi il6adnuorcnrairinurgnz-ozr-n ltSofiln:.rafirfi'

fidrgfin3drn nialritif,ndzu
2.3 iundrdnjrtilarnr (Decayed seedlings) lnxafrii*riryzal

dnr*ama'riundrdfierjnfi uanolndtdnrirrurudrnl s rj:vmil
lsrA ( 1 e e s ) thliiruunf,nuilviundrfi erln6 nrrflnnruvTnN aillz oriundrl{adr
avrdae uao.rlflugrJd z.s ilr z.rl ua;finuavrdaoei{cialild

r. nrrr,rfinrjnfidnnurir lduri dnuilvo'{fialilff

- uv$nnr:roiryrfiuler (stunted)
v E^- ihudufrciln6 (stubby)

- eiouua n3rgr6ulofi (tetata"a)
t .d 9 -- trirnrnunr (missing)

- unnfrnrflarnr (broken)

- [onornila'lsfln (split from the rip)
aoeY- ilo xunu rhula (contricted)
4vd- du uqnrrdnm (spindly)

- Onuilu'lutrJdanr{ltlfio (trapped in the seed coat)

* lanfiofigr'to ouofnduduuu (negative geotropism)

- latufiaudrrir (d*'v)
- nhloslftdfiocrndu ii auda {rix tdal (decay, primary

infection)

- fiandu 1 rf,m I fln uavrfluRndeiauuu (one or non

seminal root)

2. nrrlfioilnfiiiiirsiuiia, t uft epicogl rou mesocoryl lsturi

f,nunrcsi.reialud

- #rnrloirrJnfi (strort and rhick, no tuber)

- fi:ofl unndnhJfi.rriariruavriaarrn: (deeply craked or. broken)

- firhiueiauu,nfluflnaaninnfiu (split rigbt errough)
ll rdo I t- Lriiliira{uriau (missing)
da- duuogn (constricted)
U^- lhuilolttlu (tightly rwisted)
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- thularnn ri:urflu?{ (bertr over, loop or spiral, spindly)

- letnfiauiirrir lgtr"ry;

- nhloalritdOoqrn du aiauiiaqidn t6ol (decay, primary infection)

a. n:rlfi orjn6dtr,d'u.t (tfii o na'n nrr l rilsma mnnil s os6) leirri

dnr*rusd.rdahld

- lnil rhula (swollen or curled)

- fiopJ:N (deformed)

- turdtruqclrJ 1t*t*, missing)

- ldfid dfinrjnfi (discolored, rrccrotic)
q<"tY- latulauiirilr (glassy)

- fiunarnnri 50q ooodufiurduo, turdt,{rlh, njrn:$as
qJ

sio:vrjrttu6al (decayed, primary infection)

- tun:tiranaar#rlurglurda{dtilfidnuruv *Knee' {olfiudu

iiaufiorJnd (short and thick, constricted, bent over, loop or

spld, without a definite okrrcet, spindty)

4. nrlrfi orJn6ii1uo3.r (tri?innflnn?rrrildmarrrnn?"1 sos6) "leiuri

eurr,J
anu6uvo{0atuil

- fio;rJnr (deformed)

- tdama (damage)

- lrifrtul3.r (missing)

- ffio dfiorJnfi (discoloured, rrccrotic)

- fi:ouuara, rrirlns"ldkifieorndueiaufiaqjrir.rrdal (decayed

primary infection)

- lufigrJrNrJnfiudrdnnir t/4 ilarxurorJnfi (less then t/4
normal size)

s. nru fi nrj n 6fi or a a 

" 
oundu d aln drd u.r lsiuri dn uruvri'.r si a'tild

- fiogrJn.r (deformed)

- tfiums (damaged)
n rd- hjnnrsoo (missing)

- rrhlnalftcifiolrnsiudaudaqjriN rdal (decay primary infection)

6. m-lnfi odnfi drJaan{ruaoiiouua;tur3{uu:n

rJaon{ra ao eiaufi flnurucfi oilnGd{sialrtd

- fioflrn (deforrned)

- ttlama (damaged)

- "lrifirJaanrflaaociau (missing)
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- *:urJorotdsmailiazrornsld (tip damaged or missing)

- ftula{ln{arh{$in (strongly bent over)
a&1- frnrilum6sruilu (loop or spiral, tightly twisted)

- ii:aounnornd:uilarsunn?'r t/a xa{n?1ilu'l.lrJaanfilaao

eiau (sptit more than 7/3 )
- ronflnd?ulautoldaanrfuaaoaiau (split at the base, spindly)

- rrirlcsh"tdfiocrniuciaudaqifrlrdw (decayed primary

infection)

luri'r iidn ufl c fi o il n 6 n-l d alil f f
- 1u$.r dfi.r a{lurJ a a n fir sr a o ii aur onldft n* udrz ar n:rrurr

rJaanrflaaoaiau (bss than half)

- ldfrtut3.r (missing)

- fie;rJn.r (shredded)

?. o?r il fi o rJ n f, a a.r du ei au rf.r du loiu ridn usuv ri'.r si alil if
- fiogtlill (defonned)

- ttCIn fin (tactured)
qJ- lu6awanaanrnfiautfionn (cotyledons emerging before the

root)

- duiioufion-uudu (two tused together)

- tfiurduloarilirfioagi (persisting endosperm collar)
lAdd- dtudaldoilSaurr (yellow or white)

- rhulaoa'rlrrn (spindly)

-'larrfiauiirrir 1gr^ry;

- rrirlos'lfldfiomnd'uaiaudo{fr.rr6n (decayed, primary

infection)

_J o J J . a a . aau{ dfluorvzairnunnlunsluacnlgundua{ilud'ltt.l uu [da6urauavil

Srlnrnil:vnauliadxactdan luuulila Hardbook for seedling Evaluation (19?9) fla{

dtnnil ISTA uarluddto'r,n6':aahrzardundrrJn6uavfiauJnfiza.rfishirJrddrdrguro

tfioornnr:noctaunrfian lduri ilvg{ il:cd fufu uor &nriu fiurfln arfiu uruar
Sd\
zru6n ailalilu ilrre lairrt{ lsl'ti dilcniltu #a n:sfiuru:.:ri eil mln rasrnfll
:?rl t9 rfio d.ruao.rlu:rjfi z.ts fl! z.4B sniliitti'unld
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q \ lrF/ )Lti {b(tr/Lv
5. broken 6. splic froo

che iip
I- stunted 2. srubby 3- re:arded 4- oissiog

il. one or nonc seninal rooc

I

&

^Oq o,oiiiiliiltlt /t;
7. conscricred 8. spincily g 1.0. negacive

geo t ro pi so

q
lt
il
U

I
t

12. decayed, prioery infcccion

,J v vJo I a - a r qJ v A
llJyr 2.8 anuilcfl a'lYr iloUfl a rtcfo.: a?'Iil fl oun nil:'ln $n?ttav:1nau .l
tJv

fr.:onrry5oru:rnttdr (Madsen, 1988)

I
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l- shorc and thick
(excepc Cyclaaen)

5. oissing

l.- sp!i: riBhr ah;ough

10. spi.ndly

G.a
ilr
tvi
iiii
i-l
iri
iy{
I

{

I l. gI8!!y

;rJd z. s frnurucn drd a otJ n a u6to.: o?'ril fi orJ n 6dair oiuciauairu hypocor rl,' 
"nicotyl 

$av mesocotyl (Madsen, 1988)
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qP
lt

//

/

7. glassy

€.:?t

WF#6

t{

rl
':i

1t

{T

or curled

qr
il
il
t(
,l

4. nissing

/ -\I >lr\-!

ll^
ltwy
lt-
il
f

I . esol len

(

il
-/

A
I

I

14. sp ind I y

(,[.\
\:I\

))
//

((
\\
\

9. short and lO- coostricted ll. bent 12. Loop or lJ. sithout a
thick over spirat 1;j::1,"

SrJd z.r o finr*rucndrdft orJn6 udo{a?'r: J fi orJn6#lurd'rl.r (Madsen, 1 9 88)

a4Plt?1:'/ 
I

ut!



-

Y

)k
3. oissing

ructo.l n ?1 il fi o rJ n o' dlu o3.r (Madsen, 1988)

2. deaged

7. less rhan I/4
nomal s ize

4. discoloured
5. necroric

6- decayed, pri_
nary infeccion

grJd z.rr finuruvn#rdfirtJnfi

&V-
lr

ti
.^ll
YL

,\E
,},Y

3. aissing 4. decayed, pri-
. earY tnteci ton

.J .g-C:--r-s .s-, oJ & J, u.gu?l 2. 1 2 snufucndll. e,iorJn 6 rrdornrrru fr oilnfr fr srrfl oo uavrfr a €o lndr 6fl .t

(Madsen, 1988)
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I. def

fr

))
//

5. loog or spi;al

rl
II
it

rlili
\ilt
/Alir
/ri \
i\

ir
il3

lI. <iecayed, 9r!-
narlr in iec: ion

;ild z.r s finr*ilcndrdfimJnfi ucto.:n?lilfiorJn6driaanr{llaaoniauffivluoS{'luu:ntJqe

fr ttnnaantt?Ja.:1Tflo:;Qailrfi (Madsen, 1 988)

4h

9. split ar
the base

i0. spindl;-

8. splic nore
rhao l/3



.:

!i
ii

---l\-. i

ti{
zt-\\x

\7

I . ie armed

5. persiscing endo-
spem collar

3. cotyledons eoerging
before the roor

9. decayed, pri-
ury infeccion

6r',FJn//
I l/i/Hl'l!//ilrli{ti

. cso iused
togecher

a^\
I

I
I

7. spindLy

11])

/'-":,

HA\i-t /a://\1 t?)7
,1/

/;)//l
n
v]
bt$\\l

8. SIaset'

- vJo , a ^ , ^Jv v & v
z. t + d'nuruvn drfr fr orj n 6 udor nrr ru fr oil n 6 fi oi'u n d'r vr'.r oi'u

(Madsen, 1988)
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llsg'il

(na//aereia mchinchinensis Pierre)

l$uf, r1u rdr.r ridfi nr:l an ruu eprgeal germination Gtcdilalrn:dlrlduo

,dur{* o n nn uriroslnr rir{uuj6 an{rurf; c fi odr a an rn adt :r e 16r dzuz ar hpocotyl
--cJ*0otrnftrarlu6s{'ldilEoaanmnril6anrflrlf;c lurdamrnNoannrndu rirnrird

#rrnnvriueiliuasuf{rdtnlrfludqc fiu hypocoryl q,finftrfiduodrmrnrft *ru
flar epicotyl rlnngbirfiuuncr+riinn'rfuniarfofltteio,fiolndrTuoraan uf,wnriu
.t A -t a a f I u r rt r 4 a .l J .l e o sJ
luoilosrSrreirgrfiuln nruanrvfinrrrinrurciahJuacilues{rf,ltu luoi.rncrhufrfr

f,irn:rvriuar

iund,rjnfi
dJJd
fi nn uriraug:niufu ut.t uacfi fl n uzu.r arg:niuir uN

niqd{o N o' urr uavuf; r $:r lrifi :a a un nH n rdrhJ6.r dr u

zalriarir riaorrn:

fin:u z 1u alurnio' f,oriudundr areft:oarfiu-afi1,,u

Jdv
m0{t8nilau

rlnngbirfiufonn
alrpni6

4tAvrAalgnuaeil:aganoau lln"l:ilnlu'r01ilun0 drJu:oloi,

dundrfinrjn6

1urda.rfr:aauri{60lnfl r lu
d:u 4pocor/ Id{{a
rt rd J
lllltT'tnttn?
oJddl&
lurdnfifrtnda.rri'r z lu
*ruz aw n u ri'ili.r c a ua v nri.r rfl u fl ri't n't a

:cuutlfl
Hypocotyl

n!
[u[au{t

Epicotyl

tuil:{
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:rjd z.rs "lfilva{ tr6to.:n]:.:anzolrru6oUg

grJd z.r o "[rivrvu.: ti'undrrJnfi (siuoirudrfl qo; uJiaurfiflufiu
y v^ ,v v )
srunaltloiln gl (9110lu?l?-lYll,ila0)
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rJ:sti

(Ptermryus macrostrpus Kurz)

sfluf,tlurdul{dfinr:lanruu epigBal germination Gtgctilorrn:dlurduo
.,lJrt

fiatirnannnurireslnciviunJ6anri'luf;noanrnadr.r:rnr*r fiuzal hpocotyl csfio

*#u ifu rorlurdnlfiqo aanmn uliianrilrudn luralNernr a anfiruririif,.r rnnrri
udild uarurfrrds:hlludqc *ru epiotyt ulnnflfifiu uac6niras'N:rcrh
--!- -4-q -a- --a Jo o &O a d a a f Ifimr${il[ue:{ rnctnaflU9'loa0 ila{emnu[uqlittevrtnTrreSqreutn qruaRevu=nr:

r{nnnialrj uasfrlueh,ilfu

9Ja-
nuRaluRn

d ? - JC d J- .d:JUUfln rflnttfl?ctltu:otttltttrtt u,nvllflnu,tu'indtu:$lrrtl{tl:{

Hpocotyl tfirydrn:.r riaudllatuuavuf;lux

lurdar ie:u z tu alg:ni6 fieriuiunagr

Epicotyl rJnngtrirfiuforqu ua;iioshdu

luofu sqpnfio'

nruooilioaaoeiau finr:rfomnrlrlnfi aru:oi6

JY^aa
nunolsrcuRn

-'lurd?Nfitfia.r r tu grJinldaug:n'i'lurdr,{dr}r6aaqifi$tudzailu
r I tl 3 b ! &

UaUn?l 72 UA{fiilY| [UtAU{YltlililO

- 1u rdtnleiSu nrrrr r6la rn ser n il ar a1u ru'r ururln ulu dr u fi rf, 0m s fi Cu d

tfiu Yzo oo Cudlu,dul*, r,o

- *:uzo.t:rnufir$ac*ril hypocotyr drdomiaflu nirdarna

J.
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gild z.rz hirJ:v{ ttctoilnr:llonsottrufio

grJd z.ra hirJ:vq' siundrrJnfi (siuoirudrnqor; rr.l6aurfiaurTu
e Y ^ .Y Y J 4 \

cfunarfr oilnol (otuoruu?lvltilaa )
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frtfu
(Oathergia aliverl Gamble)

(t -q J .Ja * r
rilufrtlurdol{fifinrNanruu Wrgeal germination cltdilal}n:fiturdal

,doiduannnurirldntir{unJiianrilrr6n iicdz aonnadN:rorir drurar hypocotyl

rtEctrndu ftrarlurda.rbinqarrrnrdilanriuruf,o fiuual epicogl wrlnqbirfiu
uavfi os-r rirfu afl'T:?a rh nial* fl uch rfi c1n dn-unr a ao nft or n rfulueirecfi nr:

roirgrfiuln nraaoosfi rn:r{cruriahl $ariiluat{Iiri,

JJ.-
nilR31Unn

:;uurrfl finnurirelg:aiuftu:r uaviinnuzurdaxg:oiufiruN
a&-1ctHypocotyl tO:fUn{S:{ gCIgTl0 ttautt?,{tt:{

a.{dalad^uyy4adlurdtn fin2 z lu elg:n(6 6on"un'undr amfi:aatddnutdn

ria s fi dar d'[u uo'tri tfi u Y, mtrtutu,#ul tto n u o

Epicotyl Ecurruacuf;lu:l

tuli'r rflulurlxnau aug:ni6

CIrsaoilEaaaoeiou finr:r{nurorlilnfi alu:oi6

9Y-.-nilnalflcunn

- tuofufidnrr

- lurds{rrirnrur{{ z lu
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SrJd z.rs "lilfufu siundrrJnfi (oiuoirufruqo; uJiuurfiaufiu
v e^ .y y J d -

oufl attJoufl 9r (9ruo1u?J?tYtrila 0 )
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unil

(Xytia xylocarpa (Roxb.) Taub.)

rfluf,r1urda.rt'dfinr:{anuuu eprgeal germination erelarrnrdlr,dao
.l { r

datiuran:rnun'reslsldyiunldanrirtuf;a dndraanrnafiinorir dzurar hypocotyl

l;6ourr furarlurdsilrinqoaanernnldanrflruf;a 1urdu.rrhurirdf,.rcnflcriud{'tisas

urirrdurlilludqc fiutar epacotvl rJnngllirfiuuacfiodr#uadrnsrh r,tialftiilu
AA.lt,urEq-.i-AfdJrt

nh ffi olndri'unlu ae il*tfl ntlulurilrurtrrciegrfiuln nrs ocrcfi nr:fnrursiahJ uav

frluehrfidu lul3llnhurhdft rnnvriucr

Jj.a

nilRalUnn

:vuurln innuriralg:niuftu:.r uovfinnuuurdaug:oiuf;.ruN

Hlpocoryl reirpdrnll a?ual?uavuf;wN lriftaaunndnrdr'lrJh.r

fiuriarir riaarrn:
q J a q Jd^ o y yturas{ iln:u 2 tu 3tilu5rlo ennunundl

Epicotyl niryd.rerN6 uasufilu:.r

1ue3.r u6ru:.r erg:of6

oruaor4iauaniiau finr#nrursrlilnfi olg:ni6

!Ya
fiuR8',r3rnufin

- lurda.rdurflurnd#r z lu
-'ldfirjars:rnuri'r fiuctnnuzu*finrias

- fiuilara$aofifirilfia.r

- nnurirli.naua"#u
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grJd z.zo lfuo.: siundrrJnfi (siuoirufruao) uJiaurfinufiu
v e^ ,v y )

oufl arr,roufl 9t (9tuo'lult?'tYrr?ra0)
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Tunriu

(Wrightia tomentrea Roem. & Schult)

.h d.r X .J- .l j v
tiluriUtulnurtQri$nffi{anttuu epigeal germination tI ot5rNanfl n[n?es

ln iirfu nJd an ril ur $n a a n m a drlfl o rfr nia urft fi n n ur u* fi cilu i: r, dr ur ar hypocotyt

e"6nrrr#u ft rarlurdrnl#raqnmnrdiianrfrrr$n lurdarfi frnuorcrhudrlfl umdu:nrr

n:rrrmo*116o lgadaancrnf,u lurdrlrcnraanrfluueiuuuu rnrrrhdftrnflcf
udild uarerurftrdnlfludqo fiu epicoryt wrlnnglfifiu ud.rrrnrfutrdiuiinarr

du fi u or u a o d{l fi nrrfimur nia lrir iiturh rfi oln ddu nr u a c lmft o vrir u rhd#.r ra n c}t

ud{eia"lil

YJnilfia1ilnn
aJJddJJd
ilfl n un2 dru: gr tlt{ u"r ttacilfl n ][u u{ncrilu:fu Bu trr(:{

A d r.d - yrl .a , t

nitgdw N 6 lrifi :arr un ndn uirhJfu fi uri arir ria orrn:
fia:u z 1u fieriudundr lurda*fluuduuuu arrfilo
durnadrjarslurdnfaa

fi rJnnfl rirfi u uavrdld oulrfu
arr;:oi6

4td9Ja91fl49il:A8a0AoU ilnl:ilSrulo]ililno d$U:OiO
!

iundrfiarJnf,
c i dd I aa
lurfr tJ{fif,ruda{ fi anusuvuiinr a

, .d v d' I:vuufl n lillln]:ilsru'l r,uuTln u,n1

dru trypocoryt lri.r.ra
.f J I d t i a 1v ad 1
tutn u{ilzu'lo tan n?]un q ilnnufl vil{ n{ a $auilclr,ua a{r

:VUUflN

Hypocotyl

lurdsr

F4icotyl

tue3.r
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?rJii z.zr hifunfiu uaolnr:':onzo'ttl6o

xJfr z.zz "lfihn liu sTunn'ril n 6 loiueiru#ro qo ; rrjia u rfi u u fru

eiundr fi orjn6 (oiuoiruzrrfi nad o)
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d6.enil1uo, Tttulflnu::or

(Aktonia scholaris R. Br.)

rfl ufiulur{sr{dfi nrx anuuu epigeal germination,dariu. unr'tn urirov

Iardr{uuJdanriurrdo tcd'rJanrnarirncriz drwar hypocotyt rrfiesrrdu 6rtr
rdtdumthtliludaouq"aanrrntrliianriuur$n lu,dfic"r+rnraanornrTu uavrh

rrhdf,rrnncfudild uaruri.rtdsrlfludqn fiu epicoryr &rlnnnlrif,onurin uaslri

frlun3rrJnn g dr u nr u aoecrfi u rfl u{u6n 1 aqj:vrrh1u,d^

j9ra
nilnn,luRn

:suunfl finnurirrru:oiuftuN firrnuzurfirlnngrhrrf;nriaa

Hlpocotyl n3En"leNo' uiaraurf;nrias mr6ar uacufi{u:l
q t d A - ad 

^ 
u lat y do €t ILurast ilR:u 2 tu dilU:tuo o-Rnununfll ilanuotutilutteiu

ttuulff
Epicotyl rJnnnlrifiereu

tuoft fl.:ldrJnng'lfrfiu

oraaoilSasooaiau firJnn4l#lfiuriN

#undrfiarjnfi

- fl.r"trinudnr*#fi 
"rjn6
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2ilfi z.ze "lfdur{Jo u6to{n]:{anzarrru6o
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silfiu
(Cnnfrasia vdutina Wight & Arn,)

d. -.r A ,)a 4 i rtiltttiUlutiis{tff nn1:.t anttuu €prgeal gennination tlatTmannn[ri2ec

lsdr{unJdanrirwdn findroanurath:rarh *rwal hpocotyt qrdourtdu 6rtu
,drnofurn lurdsnrrdrmraansrndu unvrhbinliian{uur6nd6oa{dluriia.rilqnaan

lur*Nilrilfidftrnncrtu,filiuacrvulftrCrrhfludqc *:u epicotyl rufinr:ila#r#u

rdnriad uialr{rflmtr{ruru z lu uonoaoeln*rudlnddun:lsao doflnfu*lursr
epicotyl fios6nd:fu,ias r tialftnraaofitvn3rgduuavfltucitildufficlnifiuor
s ao tuoS{ectirilfrdf,.r rnnvr{uar d al,rj

99
nuRnlunn

:vuufln finnuri'lalu:niufl-rux finnuru.rdarg:ofufliuN

Hypccotyl roiEdro:rd arruavufilu:r ldfi:auusndnrdrhJ?H

fiurarriari'r riaarrn:
q t I q Jd^ q a Jlulau{ ilff:u 2 tu Grilu:ilfi eonuCIund'r

Epicotyl fitlnngtrirfiu
1ue3.r alg:nio'

nruaouiasaoiiau finrrrinrurnrildnGuavalu:oif,

J',^aanunalfleunn

- Inunnurirufirilufrrirornuacldq{ a

- dru hypocotyl lir.ra n3ofigrJrHlrilidodru

- nnurirr{ruur"lriarg:ni

- ldfinnarir

- lutds{fidrurilarna fiu Yz ouodudlu,dgo#{nuo

lur{arfiilruda.rt z tu
- ludnfifiudtflu:ar,eirq flrudamrndaralulrtd.rTaulu rflu#r z tu

dudr auauriNrfi u'/, txriluilud'u.tt oo"

- lurdarfi6lrrdoruavii:asei'Ntrrourdulurflurft z 1u

- lurdnfifizrrurn#r z lu
- lurdtnfionrrdumsn:rdars'lu#r z 'tu drd*rud, duvtutfiu t/z

o*odudlrrdao " nu"

- lurdn z'[u firurnlrirrhriu gasii:rJiHldrrfiauriulurdr,{ilnfi
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gtlii z.z + "[ria ilfi u oiu n #rrJ n 6 ( d'u sir udr a qo ; rrJia u tfi a u fru siu n dr fi orJ n 6

(oiuoiruzrridtv6o)
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gilnail

(Tmna ciliata M. Roem.)

riJufiulurdu.r{dfi nr:r anruu eprgeal germination dad**o un"r n urirrc

Ieiir{uul6anr{lruf;n findraanrnadtncrlz *rurar hypocotyl ovfinnrrd'u6rtu

,dnfurr lurdu.rc"dirnxaanqnnfiu rasthlfir#ianrflrffiodf,naqiuqoaanhJ lurda.l

rtrrrhdd'.rranvr{ue.rldaarqruf{rdarliludqn #ru epicoryl &rJnnglrifnrqufnb 
*lunraaawrfiurfluq'ur6n 1 aqiurinlutdn

J9
nuRotuRn

?suufln i:rnuri:arr;:niu5.ru:.r lrirJnngdrfi:rnuzu.r
,a&,d-cJd6Hypocotyl tgifuotln:{O ilSAtAUlnnUAd U'l2tit'}Unstta{ut{t

.Jturas{r finru z lu ailu:qid f,nriuiunfrr fidnnnrvrfluuniut

uuutntt

Epicotyl rJnnn"trifioteu

1ue3.r d.rlrirJnn4birfiu

orsanu6asaoaiau fiilnnflrirfiurhr

Ji^racilnolfleunn

- 'turdurriq z lu uri.rrduruur"rutudaoq

- rJilafl nuri'rfifrnr*ru.rti',-nndrrjnfi
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:ilii z.zs 
.[riuililoil 

ttclq{n]:':onflo{tildcl

:rjd z.zo lriatuaru siundrrjnfi (siusiru#raqo; rGaurfinun'u

siun drfi sdn6 (oiuoiruz'lrdru6o)
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!. -e ^UTilAR

(Cassia siamu Britt.)

rfluf,rluriia.r{dfi nr:l aR uuu epigeal germinarion du Guo u nt nurirts
&rtir{utrJ6anr{lru$o fici:aanrnadNnorh fiuzm hlpocoryt rriioflrrfu 6lrar
lurdailriuqnrrntrl6an{lw6n u3arirnldanrflu6orftmf,caqiriulurdar lurdr,.rrv

6rndran-ruaun')raan duraruJdanr{rrldotrirqnoan}l lurdarrirl,nirdftransfud.t
unturfr rdazlrlludqo *:uum eprcotyl rhnglfifiuuncrirrficirduniarfifituo?rrfi a

tndriunrsao uf,iernfutursrocddureirgrfiu1n ntsane;finr:r{nrurdahl uacfiluri{
,filrdu luq3{rvfi rurhdf.r rn ncdud{ lia'lil

JJr-
nilRa1ufln

:cuufln finnurirarg:aiuftu:r uacfi:'rnururrirqrdnrias

trn* z ufi oovfiilrirnrarfi
Hypocotyl totqoreretnn' "lilfi:auunn6nt?ir1ilfu*ruriarir riaarrn:
oJlurda{ fin:u z tu fioriudundr

Epicoryl firJnnflrirfiu
'[uoi.r arg:oid

oraaoiliasaniiau finr:r{ruurnrmjnfi auu:oin'

JJA.A
nuRa'lfleun9N

- lurdtnosriinla uacfid:ufitfrarradnnrlu drufirfrarnurfiu %
,aodudlr.utg*r",,nu,

- turda.ruacfiu Hypocotyl esnirera

62



:dd z.zt 1ffim6n uaolnr:':onzo'ttru5o

:r1d z.za'lilzdryfin siund'rr1n6 (siuoirudraqo) u1iaurfiaunu

slundrfr orjn 6 (siusiruzrrdtYd o)

OJ



eualns

(Terminalia chebula Retr.)

rfl uf,rlurdrr.r{dfi nr:.r afl $uu €ergeal gerrnination dadd*o annn udrov

&rdrfurrJiianrilrl6c ficn'raanrnadtnnrh n{ar#.rfinnzuiiauuav:rnuuu.rrfiodu

#rs fi ut a{ hypocotyl siinrn#u lur*,{dfi dnuuvrhun':r$unNnarqnlilfi n:cu aR

evndaanrrnfiu dutarfiuaoluJEianrirurf;adf,aa{trinaqaaanlrl lurdwr,irurhd
*ranvriue{d uangu}i{rdsilil1un'}suft fiu epicotyl oalnn4tirfiu uf,rmnrfu

otrliudnurdu fi uora aadilfi nr:uinrurniaurft fl*to r lu rfi nlndrTunrg ao lueir
" v Jq t

evil-rilrnil 6{ tn :rsu ua.r dahl

J9ra
silR81ilRn

4. _ f - J 6 I v J Iilfl n un? aru:ol uttt tt?tl uasufl n uuu{ ila'ld aulifll g:ni
dt

nu{lt:.i
- I d r y rl rd Ireiqdtnt.rd riaudllaru rilil:auunnanrf,rhJdl

fiuriarir riaarrn:

fin:u z lu alg:oif,e riudundr lurdarriJuuaiunfNuuu

inurelnrt' arl fi *ru r6ldma rf; nfasdilalulu
firJnnnl#rfiu

aru:ni6

oruaoilEaaaoiiau finr:r{orurorlilnfi alu:ni6

iundriarjnfi

lutdar"tdiun:urflarna fi:aaunndnaNtu d'ru hypocotyt riauf,N

du
q.Jddt-lu6arfrzurordnnrh % roilurJnf,uacfiu hlpocotyl fi:asuon
rflarnr

fiuzm hypocotyt #u'trifin'trr{eru')

druro.t hpocoryl du lei.rsa lrifinr:r{nrur

:vtru5'tfl

Hypocotyl

lurdsr

Epicotyl

tul:{

M.



grJii z.zg "[fauolvra rclo{fll:{onztaltru6o

grJii z. s o lfail o"[yr a eiunci"rr] n 6 ( ti'u rirufr a qo ) trJir u tfi r u rTu

siun o"r fi o rJ n 6 ( siuoirutrrfi tu6 o )
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il?1gn{

rflufirturddoro'urdfin'r:{afl u,uu hlpogeal germination :'rnurirocd{il

lanTnrirtunJdan{lurficaanrn siolrnfudrusarilaan{laae ciau (coteoptite) ov6o

u"rlduuiailrfrflunftluu:nmSryrf,uloaqinralu d.rludqr1ncir{urlaanrildao.iauaan

rnnraudl fiula-rthiuciau (rnesocotylt drrintnr:tudaqif,nfiuruf;crvriliioarzdu
rfiuldfo reu lu:su"ir nr:ileGtau nrr{ a n n n uriz unv",nd, .l rs{ an aa n --ndu
j9

RURN1URN

:cuufln iilnunrralg:niufHuN ua"finndu t dra

iueiau d:utar rnesocotyl darelg:nifi lrilirno.ra rJaanr{l

uooiiaudilu:n( ldfiorflurnf,sr 1uofu rrteyrGuln

tr riylurja airiuu u" ri uu a a n rnld

JJaaagiln8-lrAUfln

- d'rlrirudnuruvfi nrjn6
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:rjfi z.gr il?ruq.: rr6to{flr:{anzarrru6o
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tdsr.o

(Dendrocalamus sf,ricfirs Nues)

dt -q J J )o - |
rilufrrlurdntfisrfi fi n'D{ofl ttuu hypogeal germination nnurirecttman

IaririuuJdonr{lurdc iasrnrfufiuuanJoanrfrsaciiau (cohoptile) ocrl'curraan

niaur{rfluet'rluu:nriiqtf,ulna{nruXu C.rtudrrtodr{urlaanrfusaaciauaaflrnRlu

uf,{ *?ut alfi iueiau (rnesocotyl) wiir6"st #,rfi ulif,cnu uas*?uua{nnuriruav
.I

nndu 1 ev{onaanrnadNrnnrnalurrriNnr:nnctaunlfl aR

ftrn#rrlnf,

:suufln iinnurirarg:niufi.ruN uagfiflndu t rira
siuaiau fiusor mesocotyt eiarary:oid ldld.rnora rJaanril

aandauctng:ni lrifierflurndar lmhroiqrf,ulsr
LrdriurJa anrila ao el au a an urli

tYAa-
NURAlflRURN

- rlaan{laanriaufidrufia.r

- luoilfif,rnda'r
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:rjfi z.ez "lnirnl $do{nl:{onzo':truHo

5ilYt z. r g'[niur.r siun #rrJ n 6 ( qiu oirudr a ao ; rrJiu u rfi a u n-u

e v a r a . Y Y - d.--i^.
siuna'r fr oiln 6 (o uelru?l?liltfi a a )
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lrili
(Gigantuhloa altuiliata Munro)

6t --.t ! J i- J y -'tUurtUtutiia{tdu2rlrtnl?{antttru hpogeat germination lnaflnu,fl?l5il

.ranTndriunliian{rrlfin d:uua{ilEanriilBaoaiau (ohoptite) rvdoar?aaniliail#.rfi

lurhluu:nntqrf, uln a{nralu d.rluderlardriurlaan{ra ac ciouaanrnnraufri *lu
rariiriuiiau (rnesootyl) d{rthuEnodaqif,ofiu$fincciinsndurfiuldfioreu lu:srrhr

d.!Y
n]:?tndauilvufl nail'l { an oanrnn?o

ji.a

nunalunn

svuunn finnuri:aug:niuftun ua"finndut dra

duiiau *:utalrnesocotyldalalr;:orin- lrilirno.ra rloonr{l

uaoiiaualg:n( lrifi nrflurnda: 1uoft rGrgrfiuIn

tar civiurja anrila ao ci au aa n rnlci

tJaaa
nilRalSlcuRn

- rlaanr{r.rflooiioufidrrdar

- luohfidruda.r

- rJaonrflfl aoeiauu,ac'luqi{fiorflurnda'r
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gtJii 2.s4 "[ai"[i u6to{rnr:{anra{til6o

grJfi' z. as lni"li siun drrJn o ( siuoirufra qo ) rrJ6nu rfi nuriu
e e a r a ,Y Y A
$unnrruqilnfi (d'ud'ruzrrfr ru6a)
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dil6t1iltu

(Ptnus kuiya Royle ex Gordon)

rfluf;irdfinl:{anruu wigeal gennination aralu',tnrdrduloauJafl
.f i efiatirHannnurirrvlarciriunJdanrilrl6c6odraanlratiNnorh *ru hlpocotyl ilc

fi nsltfuSr tatrH fi uu ofl urdnhiuqn aa n msln nJii an rfl ur6o lu rdumvrrtrg rn uln

,iufuuu",irnt aanetnn-u rtrlfirJ6anrflrltf;ouqn aonhl lurdff fi dnntucdrr r5?,r

ulrf,r rnnaanernlnrdsrfiurflu?{nsilo:ldarssac tnurird&ranvr{ueild unsec

nr&rds:1iltudq* fiu h3,pocotyl e#odrrfil#uadx:rorh1ufft"dd?u epirctyl tu
oi{uavoraaoldfirlnn4

y9

nuRa,lunn

:vuufln finnurftdarg:niuftu:-r ldrJnngflnulul
Hypocotyl roEEn"rnxo' tn'rrtg'luavufilu:.t
.Jlurdn S,huru z-g 1u alpoid ritl{frrrflurrnarfiofiudundr

aqjnNrJaroaao

Epicotyt lrirlnnn
luoi.r lilrJnng
nraaou6aaaoaiau lilrJnnn

J9^.anilnolfleuRn

- lrifinnurir

- :tnuriruri{nrfl

- dru hypocoryt fiu#u ld.r.ra

- lurdwfidru6ar4n'[u

72.



:dd z.so lfauarrulu u,Glo{fl-lfianzaltu6o

grJd z.az [Tauar1lu siundrrjnfi loiuoirudraqo; trjinurfinufiu

siundrfi oiln6 (siuoYruzrrfi ru6 a)

73



fia

(Gmelina arborea Roxb.)

rflufirturdal{dfinrNanruu epigeal germination Gtsctilff-lrt:dluduo
.{i e

rfrat5m annn urireclfl sir[u nJ6 anrfurrfin uncrild an ril r oE n#r a a n m a fl'N rr nrh dru

hypocotty wfinantu ft rarlurda$rinqc aanornuliianrfrrlfic lurds.ternr aanfir

rrhd&rnn;rduaild uacuf{rdmldludqc dru epicotyl ralnngtfifruuacfindr
adN:ror*:nia lrfr flul?ltfi nlndriuola ao ud.rmnrfuluehccfi m:rniq rf, uln trl
a ae iinr:r{srniahjuasfrlueiuidu

J9.a
nuRaluRn

:suuttn

Hypocotyl

lurdar

Epicotyl

luafl

a,,-. -n-4 .. I d I J . dunn u,n? il crilu:ol uu{ u,}t ttar rrt n tlu utr n dilu:ni ut{ n:tt
agry

rnirgfr.reN riaudrl aruuavufi r u:.r

fin:u z 1u arq:nff,oriudundr

rlnn3birfi ufonu uavfi nr:6cdr 6fu
arg:oi6

Bnuaoil:aEasaau ilfl1:il$ulnlilund dxu:oio

fY.d
lnuflnun?tu'ltdamg

*tu trypocotyl fi:ou ugndn6.r*:uriatil tiur-t-t
qJd't
turaB'rlrlurltlNn{0

*ru a a o uacturi{ uri{ 0r I
qJddt
turas{rlu'lcrann?'1iln6 na;fidrn6aujuzr':

il rd I
tlJlJflnttn?

dru nypocoryt ld.r'ra

*ru epicotyl Ti.r.ra
oJdda&
lurda.riidrnda.rfi,r z'[u

Ytra.anilnn1fleilfln
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:rjd z.sa hifro uao.rnr:lanzaltruHo

grJi{ z.es lfifo siundrr1n6 (siuoirudrnqo; uJiaurfiauriu

siuno:rfi qiln6 (siuoiruz'rrd ru6 o)
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n:s6uo$,od

(Aucia auriculiformis Cunn.)

r$ufitlurf, ur{rifi nr:r an $uu epigeal germination rectu ar}n:d1urd'a.r

,dardrn annnurirecLrsiriurGanr{lurf;cilndr aanrnadNno rh fi u hlpocotyr irc

dnnnduftrarlurds$firqnnrnnJiian{lnr6o niarirfi-rnr6caqjrdalurducnNaanfio,

duhftrJ6anrirrr$c4oaanlrJ lurdg{rhurhd&rnnafue{iuasufr rCsrlJtudqnt
d:u trypocotyt ovfin#rrixtuarimnsr*r luanrcdfiil epicotyl rlnngbirfiurfis.rdn
riaa tuo3qrfio'lndriuorsaouavfinr:reirxrf,ulnrirdu nraaorJ:rngf,nrou finr:
fnrursiald uasfiluoi.r riduf,

iundrrjnfi
:VUUflN rfl ntln2il3r1l!J:ilu${n:{ rlfl nunu{ln{rnnuadtlav

aug:ni

Hypocotyl roirydwN rfiaraurflnriaa urrr6uruacuf;ru:r
o!1ur6m fin:u z lu ery:affiofrudundr

Epicotyl rJnngbirfiurdnriau

luoi.: alg:aio'

nraaerEauaoziau finr:r{surnruJnfi alu:nio'

)J^r-
nuflalfieunn

- turd'r,{fidrr6arfr'.r z'lu
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:rjd z.ao'[rTn:vfiuru:.:ri ttcto.{flrr{anzo.:rx6o
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eil
(Cassia fistula Linn.)

rfl ufi ulurdalq'dfi nrN an uuu epigeal germination Gfsdr arln?dlrldu.t
I i r

fi attrn annn urireclfl cir{unJdanrfrur6a6odr aan rnatirl:torft fi uu ar hypocotyl

ccfi c srd*orlurda$riuqn aanmnnl6 an{lru6n turda$cf,iranvrfuarlduagurir

rCailrfludqn druuar epicotyl evrlanflrir*uuac6ndrCuadN::crh rriar#rfitu
ehrfinlnfifruslaon nftornrfulue3revfinr:roiryrfiuln nraanocfinr:finrursiahJ

4, a i,f
tl,aculuafitTtrJUu

JJ.a
nunoluRrN

:cuurln finnuri'larg:oiuftu:.r uacfiflnn?,ulalq:oiuftu:,r

Hypocotyl toiryd.rnN 6ou'nd' uavufilu:l
oJ1ur6u{ fin:u z 1u aq:nifroriudundr

Epicotyl iioar$acrtfilu:.r

l,ueft alg:ni6
craaoutaaaoiiau finr:r{orurorrlrJnfi aq:n(6

YtrAla
nilRolfleunn

- nnuriruri,rnrar{luddr

- luefufidrrfia.r

-'lur#,r'lrifinrur uov"lrinqo aan rnrrn ril6 a nrir tlSo

- tur#s{fidrn6o,rri.r z lu
- dru hypocotyl ldwa

- d'lu epicotyl Td.r.rarmvfifrrnda.r

- :rnudrfirlarannfioilnfi
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grJd z.rr kiqu oiundrrJnfi (siuoiru#rnqo) rGaurfinufiu
e v ^ .e Y A { -0ilnalr.loiln9i (9ruo1u1t?lYrtuaa)
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d'rTn

(Bauhinia pottsii G. I)on rar. decipiens K. S. Larsen)

rfl u fi tlu tdal {iin' nrt a n ruu hlpogeal gennination Gtv Glr a'r}n rdlu rduo

,dudduunnnudrevlneir{uujdanrirtrdofioiroanrnotitnnrF: niauf.riinnruu{r

6oduder, *rutm eprcotyl $fimrfinc-zan#uhag*rurJaruaaofu rirrJarsaaefi

rGanrilruf,oficadfiovf,urarrddan{urr6cbinqcaanlrJ uarrdlfluth{ruru r 1u

unnlndn-urj*uuui *rusaowiind.ilu,{uu r nfarftflunft$nntndrjarasos lca
r.lldr risradurTuluohlu u:nhftiaa 1 d:u Hlpocotyl firlnngbirfiurlH unlrift nr:6o

B"l?

JJnilnfllunn
4vAJddvAailfl mtn? il alilu:fu ltutl tt:.t lrfl n ttuu{ ila1d ailil ttt{ u}t
dt qyd d Exufln8turliu rurnodu'l
fin:u z lu cq:n(6od'udunasr

A&dt cJdrtrdtotqn{CI:.to }fftotaulanua8 gTlBactt$lltfi lrr
:ad un ndn r#r}JiHdruri arir ri a arrn:
luu:n fi uur e r6n'lriiinr:roirg uavr{Eru'rsia usiluofu d

rfi n sia rlrlu nr fl n #{ cc fi nr :n3E ua vri'nr ur 6iiu u a c r{l u1u
Ida

ltGtltU:tug

nrflaoiliaaaoiiau finr:rierurnrlrjnfi uavalu:nidg

dundrfinrlnf,

lurda.r rdu rlr urio z lu drudrda rn u rfi a u t oo 0/6 r, an du dlu rdrotto, *,
lurdsuil1fl sma uacdrudrfi uqn aanhl *r u epicotg fi dnn$vldl

da{a tta!il:asu0nrdurnud,i'ldu'
q t 1v 4 tt q J . Ja
1ur6m u f,nuruv rds rn um n drulu a a n rn dru u a n at?u?t r6ta unufiu Vz

J t* I Z,
ilu{t a{?IuYr lu [a g{ 7r{}flJo

*rurjaraaaouri.rorg
dt e

llcl?U epicotyl 2 AU

fi u epicoryt lrifinr:roirguavrizuurdahJ

:CUUT}N

Hypocotyl

lurda.r

F4icotyl

'l,ul3r
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gtJfi z.az "[#trTn slundrrJnfi (oiuoiru#-raqo) uJ6nurfinufiu
Y e a I a .Y Y J
auna'rilodnG (siuoiruzrrfi ru6o)

81



rfiR'r, duflr
(Oroxylum indicum Vent.)

riJufir'lurdslg'dfinr:.ran$uu epieeal gerrnination nnurirqvlficiyilu
{ydrdiianriuurdnaanrnarjrtr,f, rriolftfinnuoro,n"fud.u dru Hlpocoryl ev6o
t 

t" 
x )-rndu tutnnnuilaralulilt#rmrurTuqsrdunxaanrnnriu fi uriritd.r rnn;r{ua{si

uasovurfr tda:ltfiudqo #u hicotyl uJnnnbirfiu e]runraaaddlfinrrrinurnian

rf.rfi lu$.rrfi olndfiusrsaoluofu osrhilfi df,{rcnniualialrj

)tJ.a

nilR81URn

:uuufln finnnrirdalrg:niuf;.ru:l finnuzulnarua'ufialg:ni

uftun
Hlpccotyl roSrUdwNd iauullaruldfirasusndnrfrhJfi.r

drurlarir riaarur:
q J d -.1 - r^ e 9 v q A . qlurafl{r rnflJ 2 tu dilu:nldonudunar turdr,{tln'aJtu

rflunaiuuuu fiuurolur$ uursxfionar.rr autuldr ri'r

r#rrnriru'lu un'lrinnm n riu

Epicotyl firJnnflfrfiu
'[ur3.r atu:016

crganiltaaaoeiau finr:rierurnrujnfi uayaru:nid

ttJ^
6ilno1flgunFr

- tu raru.r rior urlrial g:ni fi grJh.rlrirufi outu rda.r rJ n G

- fi:aarfalnflor{:alAa*ruilo1urda{riud?u hypocoryl fia-nuruvrflu

f, sir uac filu rda{dr?td a a qifi Cudt nfu % o uo Cu iilr,duorfo nr*
- lurdr,{fi*ruflarnsKasulornahjur.rdru drudzrnmuldlfiu r/,

z* a &
sarfrufrlurdtnrft nln :vuunnfi nr:frorur.lrid :rn urirld.r.r a lilfi
Tlfln?Ju{

- dru hypocotl uav'lurda.rfinJhluavnr:rTerurfinrJn6
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grJd z.as hiurnr siundrdnfi (oiuoirudraao; uJ6aurfinufiu
Y Ya .Y Y J

s{unair fr orJn fi ( siuoiruzrrfi u,t6 a )
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s. rrlsniiiiiundrrjnf,lanyrnnir r iuia#unirsrrfi e ( Muuigerm

seed rmits)

trrf; nuara 1 ruuGnui:or anlfdundrrnn n-r'r r du t&dd**n
n*nrhaamurdsdurhfuiiwfiornnnr'r r ur6o rdu rlfiof,n uiaruFcrdurhhfidnnc

(embryo) rnnndr t allns niioriianrndnnvrnmlfiuud.rurhaz a*l6c6.rfiiun#r z
y ri e o v A u d - J t I . a .l o r a6t, anu lum:uunu?ilnulNanQsuutilg{ 1 0unaillN}tu?gtilao tnanlil?ottuafluu0

n'l:rlan

*. nrfindtri{afl (ungenminated seeds),duduq"nl:nodauflrl{an eg

nuh ft m iitl6 o uH dru dtft a n d.r rhvn a u n'r s rilf; o ft ri alild
+.r u6ou5.r (Had seeds) 6a udodffinuolrhan daol'tn

nft i anhid oilririr6l dru rddrJ nr slu w6 o rl 6 nftlri m rn:o q ofurir rdr}fl d rhlfrrlH n
e d .. J - d r . - Y rt - &
r,{n{s:ui1{anuorsrilrtourilngflaurnn'l:nodaufll:{an iloesilu [uilun:v8a02

"*gun^ 
nur*:"gunrri', nrresilrlfclfinuf;sanldrfuecimurinr:rinfirtarwdn

#ra?6 nr:oiN 1 d,n urr a u rC arirbirir er ur:ofi r siru rdrhjnr $1u trl6 o

l.z uf;oaoun'lrhan (Fresh seeo) tilurlEodecfurir un'lrisan
Jdaue-qavrrrlrCdue{afl rua{influJaorn'r:TrnCI?il-}rd:nilrJ1 ouaaue{ trNan rrrdolrfif,nuruvtrolsr?

Je!y\tdu&
rua$nfl eornrurrar rd ur6cdralaouasiflnc

4.a $6cnrd (Dead seea) 6a urfiodrdadaordudr ldfifiulo
tarduiiauarur:N anldras 116ofi :rjinfi clrjern rdl trt6ofi dnu$Rn il uacnhrac

fidujdaulrj

4.4 rl6odu r fttioan (ottrer categories) niu urfiodu rrEnfi'

ura*#rrirara uarurficdtrifi dnns riluiu lunr::rs$uarawiafu :a{oamlil cvdaq

n$nulflufrda'du.lo dra oar,drrnorrudnuru:za.rur6onaeird n'rmrdrrfiunrr
tradvrf.J
mf,?om:o.{naLUu

n. riaunr:ilodaun1:{an

rhrudnifu srirurncaaunlfl an urno aauloai6ranur:d (x-
ray) nia losnr:do rufiodrvrirlrdol#ritflu n #r 1 av too wfio uandrrrnnlrn

rldodevrhlilrurs rirrrf; o uriturirrfl ur:nr 2 4 fifu{dailflniiriN frnr:q-ou6o nrl
ru2ffn [avomlaaud'lurJ:vn audaqjnrolu rrl6o ou"rir nrrt,**t

r. ua]{l1rnnl:?ro6taunlfi afl

rrr6o eo un'trh a nelrh nr:r o aauTod nr:do ilEano aaulo s1f

Gnmsalarootvlurdarnaal:rf d.rocfrlfrilnufHuJa{r$udra.rrrfindu uoalfiodgn !

uila{firaradra
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nltilu2otna ttacmtudeilglo (Calculation on and expansion of results)

flffnnnrtiloaauflrfiaR drmeurnir,ndsdl e dr ficrflu roo ru$n

thfidrnr so uia zs rr$o ecia{flilriulfti roo ru6o nanl:ranevueoramrflu

nja$fiufi aq{ruu n drdn f, * ao doelrn orliq'r n nh rodar ar n drbirt n f, rft urndr a n dr

rir#udtriiilcilsis il o.o lfitarfl u{ruzudpfu *ru nr:iruz ornJa{r$uCr alndrn'c

rlnf, ruf;ouf,.r urfinenunlftan uasuf;cnrs $irurildeatGnr:tdsrriu flaflilto{
nja$sudndrrlnfi ndrfi nrjnf, uarr$f; cdtrh an ::ilf,urciailirrhfiu r oo drdr athr
)?l 1

dt J . t d . r JC J e , &
tuu 1 ncn oo 1 ulr?dtl,ao n1in1il2sttu0ltuilon1:{Bnilselu?ofinnilu?0noao{fttil$o

finiurr$cdfiiund-nanrnnndr r iu cia r rnhsrrr$c ecfundr*an

jayt
-d.d

trrvr 1 61n 2 tnil

84

I
2

4

2

88

6

2

2

2

82

10

2

4

2

mnirafiid r duaarH nrrir rirradadrflunjairf;uirrnflTncctausaliundrrjnf,

dun#rfi orlnfi urdauft rlrfioora uacrilfin an uslrh an tjriru:orldriludrrnu rdr ft r?u

r -J. Jlun:fifirirrsfislrnnrrflnaaufilcnafiar IsrA (r99s) ldriruuoir
.J . J.l.rry-mmraaanrnulonafiail o.5 1#itorflu{ru.udgodutfu lunr:iteraudftnnnf,srlf
rfl ufi rn u 16 lrfur c iil a nlu nrril c ft d

0vtt
o{n?ag.l{lrtu

r. lun:fidr1nirfi1cnaiar l#flcmnirdfinntaudrnndqeriau

rrltnaal{il I

flgn1:

t. iundrrjno

z. dunfifiorjnfi
s. rrHouf;r

4. u6eora

s. urdcanunlrkan

r. dundrrlnf,

z. iundrfinrjnfi
dd3. [raott?{

a. tudooru

85

fiirrods (e6)

83.25

1o.75

3.2s

2.75

s tird r

86

I
2

2

2

bins{ru (*)
8S

11

3

3

J:?lt la8s

{%)

340 85

328
82
123
82

fJll = lOO



s.luntddfi nnfi arrrhfiu z rir hilanrairdiinalunrtnnliilcriau
avat
o{01aB.}{ttil

firirrods (e6) lfrlfllru (e6)

88.?5

8.25

3.50

4.50

82.50

10.50

3.50

3.50

99.50

o.50

0.00

0.oo

90.oo

5.OO

2.50

2.50

89

I
3

5

83

11

3

3

99

1

o

o

90

5

3

2

lns
R-ll ttnlT'trt Tolerance

'l,unr:noaaunr{ an HaerR n1:ilo aauorrCafi aldutalrirfu *darfi nr:
ofledauila loaqmnrirnruunndrrdaaliuki (tolerance) *re"nnufteirdtd loa

nrnhirtsdflza{rilairsudnrxanft I #"r lrtr,ttiaurfiaufrurir Tolerance daqiluorm

86

z. 1un:fi drln irfi 1 on sfi sil triiteernirncfi uldur n dqo ri au sirnefi a il
tstoCtryJrrtillnilen'lua{rnu2iltnr s{mafl{ril,u

ti-rirrqda (e6) tind{ru (*)
r. dundrrjnf,

z. dun#rficrJnf,

s. ru6cu$r

a. $6ocrs

r. dundrtlnfi

z. iun#rficrjnf,
g. trl$ouf;.l

l. trt6snrs

r. iundrrjnfi

z. iundrfiorlnfi
g. rilfieufir

l. trtfioo'rg

r. dundrrlnfi

z. iundrf,nrjnf,

a. u6ou6.t

e. n6enra

a. lun:fi dfi rirrr nf i a l uh rTu bifl crnnirdffrur u 16 urn n ndr
Jytf
n{ln?adNruu

fiCrrada (g6) bina$u (g6)

e. lun:ddfirfiw z ir fincfislrrhriu uavdnirlrifu r lfilorirdriaa
trirflu t dqs'radNrdu

drcirroda (g6) 'lrinslru (e6)



luntrnaaaunlfl aRn'rlrjnf, rTnqvrunuarhuJafifiudnrN an d.rrfl u nta$f;uCra-riu

n#rrlndtrudu"#'tfi.r'ruunnsi-NrTu rirrirnntuondNrrirnja{rfiudnrNanaao#-td
pqad'u#rdirqnlritfiuqrnrirarunnirpqc (maximum ranee) dsauiuldtuolTlr
fl aqrnnl:n"eauotrfuncr*odali unsarur:ol#JuRlrn?rvrunatunr:iu:a{nr:

i rnrurdti adlurm n r rTufi l rir nrril un n dll:crd'N nJ a{r$u Cnr:r a nr ardrdp qa fi'u

ariuli eciawhnrmc eaulnri

i6rn:lf,rlmr
tunr:lfnrrn$uea{6fi6nrr1iift dradtsialdd rflurunnr:rc6tauo'r:

ranrarudori'ud.trfuiictndo Cor"aau'huru I irr as too rrt6o ldnaftd

dbadrdi r
nJa{r$uCnrNan
rJ

ff1roas
4

drn:rrusnci-).rrvrl,it#rdpqoo"urfr{c = 9o-8o = 1o

rdarircirrads g4/o'[rJrfiumrnn-]:'N Toleranoe (nrrnd z.z) luriar

d r unv s aalirrodunlairfiudn'l:{an eciluirirunndN:vu'ir#-r6rqozar * #r lv
a auhiiinrruunnri'nryqclo'ldrfi u u (dard s) nhfu vlfi nau alnl:nedaun'l:l an

aolrudcrTu{tifofioufiluftatiNd fiarruucnn'rlgqnrfirl 10 d.rlrlrfiumneir t4
drrfuaranrmodoumi{anfidtf,rir,oda sl* ld

srl
n2aa1{il 2

t Jd I
rua:tsugn.ltran
.J

fl'lrilnfl
4

imrrruonrhr:nrixirdaraoriudrdo = 92-7 4 = 18

Jurarnrirrodl g61/0 lrjrfiduornerrlr Tolerance tudm 1 ltac z uarrir

radaulafifiuCnrtan $iluirirunnsfumrh#r{'.rilcilD{ 4 t#'t lvsailhifialril
uonitg.rqnlitrir fi u t e uiern nomrnn daunlfi ana a{ urfiohidr a dr fi orrlunndr
g.rfH rs d.ru'rnnr'r t4 uaordraranr:yro€foudfinrruurj:rjnu:cri-br#l-n binoaau

luri

87

90, 86, 80, 80

9O+86+8O+8O - 84

92, 86, 74, 87

92+86+7L+87 = 84.75 ile"lrjrflu eg



olfl{d z.z uaorirnruuoniNdrccdsailfiid lunr:no6raufl1fiano*#o r
finu e #rr nv too ril6o (d:cdunrrlrdartun'nafifi 2.5/o)

irrqdara{riloirsuirn:ran rirmrrurnir irrsdarowJa{r$uCrnmn n'ramlunnilr
J erlt

lrrqiilaarnuln
J vrrv

Elqcilasrlrutt
1

99

98

97

96

95

98-94

9r-92

89-90

2

2

I
4

5

6

7-8

9-10

tt-12

I
87-88

E,t-86

81-83

78-80

73-77

67-72

56-66

51-55

2

13-1.1

15-17

18-20

2t-25
28-28

29-S4

85-45

46-50

3

5

6

7

I
I

10

11

12

I
1S

t4
15

16

t7
18

19

20

dm , rsrA (reeg)

nlrilo.taulnri (netest)

nr:ilqcaulurhsrhrdanafl lrnoctounrN anrfurCadalritdft rfi c tdalcln

I . rdaiirnn-urfi e#u n'u ru6n {rrfl uwiar ffi 6 urinr tiu o': si6 nr:'[ni6
J alal )ct r r itrr o dfl'lrlrutt ?6il oilqlcil tuun n'lttutvtts{'lu t? tu nrt:u:or q iln1il lllac

z. rdafi rnfi uff n i-ll uiliaq rrnvuia ii nrruninrre'r su a{ r#an uu n fi ris

nr:troaau#rrv'lf,rfi sriStdariltauard t idadufiunrud IsrA (r eea) ldrhuuolflunr
rN rfi o rrnvtul'eq rrnwfi n du niu n:r a ilia du Io s fi :vsc?hff sri'N rl f; o ift m",i ufu
^-)a) -Ls rrx e d
i6fi 6 fi qn filftu Rlmc Gtauevn s{rulfl u nr:iu:ar e olrnil 1116 c

s. rdanr:il:srfi uar an-undrrhldtnnrnn n1:nocraulurioclfiGrdaruia

uars't iGefruri'uflldoriltr'IsrA (19es) tlilirililo'tiiunlrN utaarmvrhuf;ornunv

luilrrar,rianu ffiio'iiqodlf,tunr:fl e.tauacTrs$u1flun'rriu:arqrununrf; c

e. rdafi ruqnr:dloruqnr:n(nd*fi nfu d.rrnrtrirnnn?lxfi oilalolurn:
rluiu n aiu n dr rr6a nr:riudu n dr e;Carrlrnrrno daulfi fioalfi 616 uunsirsiln fl'li
nqeaulilrhv:rdlrulitu nrt$noqomrnru6n

5. da^ un'ttnc daunr{ an fi R:ruuo n i}.r:sriNd-}rfi unirirda auiuld
o'tte'rrnod z.s *lindrrrnudr rcn'a{rirnrmnaauluficalfidrfiu rdaldnanr:

nodaunrtluno{ol' z udr lfrirhjnjiuurfiuui'rfianl:noctou#o z 
"tddoda'Ldn3ohisddllnunr:riliisurfisurrnorrHfi z.s

88



tGnr:lforrr
! t r Jc J - e A , & ) , . J- rnmrua:ruilnnlr{anTlnflltilodaunfin 1 Basaflil 2 rnrnmtoag

rdu ze*sz loiirrodawhn-u so
z - ftrh go hlrfiaur.rnmrNlildard r rar z lunrnqd z.g nrdr fir

unniN:vnCllnrtilndoufr z n&dsailiuldludard s iaildfiu 6 finrrnreautfo z
Att t t u - r & ry E

nilfrfinnrunndrrt'nR-u 82 - ?g = tl whrlu d'lriun'r:n$nuflaRlrlcdauRlfian

hilfahradsnr{an 8oe6
r aJ &J &A I ' a- Lun:orn3ranl:nodaunlfiannfln I $Es R:.r?r 2 iln2trugflnTrflu

nirCrds ailiuli trirtrnrrilc ctaulni,suntd s ufrgrfrfl anrmoctaunr{ onrdasntn
n Ffu urfi a udrrJr n a nr:ne dau n 

glln 
fi ir a g1u rn su#ds ariuld bitf,ir ndsm na m:

iloclaum:{onn:{ulr

- tunrfidrhnr:nneau1ufins1fi6nr:iladaunTr{anuuur6n lriaulf
rh ra dfl t'tdor n nl:iln d a u nr n a ndlfi 6nr:n e ca u n'N fiu

"'rrloC 
2.g uc{s{rirn?lrroRdl{:srritnanl:ilecfaunlfiandtdflndrafilto'mriuuia

t v dar zii
cfu flufi td rfr adrrfi unlfliodauRlN anlurimrJgri6n'l:#s:riuil5agi-N f,u

Ia ano aaumfl a nu al rrdn riu f-{ru? u 4 oo trfl n (d:vdunrrl darfrnnu

dAA 2.be6)

drtsdsua{rilafif;urirnaran ira:uunniN drrsottroa{rilairsuirnxan irazrrsnniN
J grY

fl{EOXUa$:UtO
J grv

d{60mJar:ulo

123t23
98-99 2-3 2 77-84 t7-24 6

95-97 4-6 S 60-76 25-4t 7

91-94 7-10 4 51-59 42-50 I
85-90 11-16 5

du. r rsrA (1e98)

nl:fl g{'lU llfl (Reporting rcsult)

IsrA (1 e e a) ldrhuus rhdadnr:fi a glunr:finm qomrw alw6o rda
'tdfi nr:na{lur{Enr:nr:iloGtaumN and.rsia'tdd

1. :vt vt:ar'l,untfllo daunr{ an

z. rilairfiudz a'rndrrjnfi rlfioufi.r urfi oanunntrhan uacrilf; onrd uovrir

rn:n o aaulurialo fi rf; a.r r6n rio a ovld#rg f,n unf " * 0 -'

89



fi u:rs acr6aciinr:rilrfrhJlunr::runuHa'lduri

r. 1u4n r n:fidfi nrrnoctaunlfl annr:fi rhfadtdatJd

- ieqnnvuavqoru4fi dlfircfl au

- 16f, rn udlf,riu nr6o1u n ardtc eau

- nja{rsuefnllranualtrdclunmdncdau

- norsfn'rmoaauc{od z dofinr*"euu#l
z. lumrn:fidr#ua{riunnriarnr:lunrtncaau#racia"a{r nua"r6so

A a ot ^ do r rl ,J
iln?:lJlll 1r rs rlro{s a Luu

- flauorRl:nnaaurfiurOl

- n:uffi nz or u6n eo unntrh an ua*6d1flu nr:fi or:srnrufi
&doJrnnta$ilaotilou

- *rdu#unaulunr:rcaauu6oanunlrhan uari6dtrilunr:
A d ,!
?fi1'tttu'ltllantuaTt

- ufiodfidundllanurnnr'r r dusia t ilrirfltrr6o lqutfrrslru
srarflu#o*rusardundrilnf,* an t du z iu niarnnndrciarni:aRTnonm r oo rnhs
*t
Trtu

)tt ), ^illilEfidilnf,rfierlnfi (Cause of abnomal seedling)

lunr:nneaunlflonila{rr6naacnrrhvdaranr:{aR nlrnncrnalu
Rl?''rodaurl6n rvlrjrhrardundrdfiorJnf,mriunlrdrf,unJairuudnr:lanrarurf;nr{u{

tfo r #rs iundrdfioilnedar'T rfluiundrdtriiiqturirXunr:rirhhlgnraa tn:rviundroc

lrisnrn:oroSeg rfiulnialrlrfiuf,#rlnfili da*rlrtrtgnlufiudfi qrunrud nrslianrn
uradardiin.lrdt, qnru4fiuavue-rdrurncau ar,rqdrhbirfindundrdfierJnf,luru'ir

mll anil a{ ur6s riuiift si aldd

r. ile{alu:vrrirrdrrfinfi nr:rf,flurflr6r:sscpurirnr ettinur
ur 6 oto d ti:hJ td a dl:;a;qn urirrr et:iil sr (physiological

maturity) udr wdnrsfinruonrn:n1ilm:{an{Fclc urdafiil:finrulu:srnhdudo
r{nrur (develope) rfu siranrnfiuflrornrn'lririlrnceil $rir1fi:n$acuuNrfl?irnrsli
,ha mrr{'rriru'roflqa1rn:fi$fi1f rudclriorn:oreiqrfiuloldrfird uavrsuarnrqrh

hinrfirudarirhhJqnuiarrirulriarrn:or*rgr$ulnrfluiurJnfili uanqmddorhbirufia

,dauqornrndnirolosrqil'rsrirdnrilsrcdaillrirurnveilufirduririaudqrrfiurdarud:
t a JJ t ar t J.r

fttn1ilnl:ll afl Yro'rfl ?'tnos110il aauTrlr tTn $
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2. ffi da$n nnmlfra4ar{n:nalurntrfiurdatl 6 n

lunr:lfin{arfu rudodfifiusa.rdrrru (ernbryo) fi utaunn ld
.nrn:oilN rfi uli rud#arft rnn rinevltitilanufl arnaXnmn nr:lf,rn{odn: d.ti"tti
trrfiouonngnrsurdn 1 unuarrilfifinanmrTufi finitnrnilruocrl$o (hrisns) fn
rnnilu rdaUra{ol{n:lur tu# u6n fi nr't ffi S arrrffi nrcan a{#r nfi du u:n Basqrunn

a'rrhifufurdarfiuliluaoludtri,umscil ur6ndtifunnrdsmu (iqiurpd seea) rucirf

csfirl?irfi o n dr fi nrJnn gr atiNn*
n:urElarnau or tu6n tdamrn,nCar{n:trrirrirbirfi on#rfi orjnf,

ludnnilvdrhl# lurdal (otyledon) Glsnsuonrin (riasndrn*) t u*of.wariu
iiaudaqinrfialudn (eprcotyl) arutilurdat (hnocotyl) unn uasnlsae (dumular

bud) gnrtrnrsfluma drurJrnauhxailwariundrd*rdqunnusnuncfi nrnft rilada
J"a-ad.r-ctJU{jilalraalarn: (oondrcriag tissue) luur6ndryf,r ua;rtficurfirTnilunrr$dilsmsfrnn
(root damage) Kua rl$ndqiirfi ft nrrlrdrulaulaanrflu acdau (mleoptile) rTnuan

us n uaufi rrt a$u urH a a n drufrN n N *r u d$o n dilu n :ddu n #r ft o rJ n 6 rduddr u s anlri

rnul:imrvutNnvqdur$q rfl uiurJnf,ld

s. &{aiilfi c#ulurnrir r nr :rft rinrn ru 6 c

n?rr.n$l:ntunr:r anr ar trEiccvan6{n1ila1qr alnr:tfi uinur
unv?ss1fl nlcqn*ru (cmpl*e d€arh) firnrnm dundrfi nrJnf, rfilrnnfu 1 luludqo
urfiowgrgflafi udfifi ouacldfi d2udnirgrfiulnli nr:uldsumlar qnruqfi ath:rcrtr

a : r d J . i ya J J a r a I v
rfirmu .l sr 1 81n.}lr n1:rnu:nuliln rry: 

"in:|ler 
nun n,o, unu

anuouiarouninnoundu a'*xasrfi'r utorlf; odrfi uinrnl{uru t
rlu rdu 1u cirarninre nuirfinrma#wataacdau (plumule) rfia luutnlricnrn:otietm
1u ooleoptib 1u tceuminosae ttds Cruciferre nrrir*rutw hpocotyl murir$ntle *ru
nn uacdtuu a"n"#u lu onion rnrjrlrifi fi u{a!a{ *Kn€e'

nr:rz'rf rarararuunrtu:crirlnr:rfi uinurrirl,rirfi odundrfi o

rJnn' ldufu tiu Cua{ri'unr:frarsrnnn?arias C.r*U;u aaunc#uutaiiauua nrflril

niu (fi migate) ur6 odfi nzru#u g.r fi rnobft fi n ar nr:lfl u f u (phytotoxic rymtoms ) d: a

rrfiodgntdrrtrarsTcsrfal:n rdan (panrogenic organism) rhbi
*rud*rfrryz ar du d au g n rh arali dr rinrrn uir iu n #rd g n rtraraln s r#an (fi nei ) uav

uunfi rEarYnucto{ alfllttthmm (&cayed seedlings)

+. frdardalelnmrsnaarufi niillnrrfiurfi az

rr6o{r rfi un'a{ no6?'rl#uIos auuianrntriufiuf,iorn nr:tfi u

rduu tunr:auruderf.rilnnr:1f,qrun4fi1rhfiu asor urfindqfluuavufienrg'rlrirfiu asou

rirtiqrunqfid6nr'rif rirtrirldognrharalnartrtrirfioduna'rfiorln6g"r n6arirhirl6o

nrsld iuriaudtrialr;:n{dnulduridrunnlrirotrg coteoptib rno#u druto.r ptumde lri
rtr

re:q r.fl c tiltu.,rour'onvqrnfi aou

91



s. f,lfladia{nrnnffi nqnarnlaaqnertafi6u 1

lunr:lf,arnqn ru6o rdu trngicioe uiia insocticide cir}filu dnnd

lrigndm rdu ldrnnrfiuhlfirirhirlfioltiffirarrufiarnodufiuTcarornturf;ndfiauru#u

XrrTnwrtlarnaldiranfi rda"qnndrfluranruardrflf,u nzrilritarnsdaoo'tnrt't:1f,tr'l

aqnrrdcdilrtrirfiniundrfiorJnf,drtrl#fiuaonlrireftg nor"#u uncfiu odeoptile

,e#iluuruonr.sn

o. ilrfla tii a{e'l n Rlttttr rmr fiebifrauJfr rihnr t
nrnfi on dr fi n il n h1 ar rrr d o ii rvntluriar rJ$ri6 n',, u'n d m ulal n

anrnlunrr,r,rrru*ieqqrJn:oflunr:trncd'N t ftrinnu',trlft giahJd

e.r ieqiilf,nnslriturnval (umutiable stustrata)

1u nr trnrc r$6 n rtrldiaqtu nr:tnrcd iiar :f, u (toxic

crremical) rhbirfi c iu n drfi nrJnfilC rfu rtrhifi udmuttnr" #, hiiinr:tcSqt at dru

nmuiiau uurr^X, uunolnd,udofr'ialnT :umtunr:lon uddrnnslililnsu6a

nrnrufru rlflnlritriiuue$c?irhftfioiundrfiorjnfi ortfun-t:tnnvur6nifuar:nnoir

iaqdlfirn#um'ttnu(toxicity)yfialrimlrY.rnz:lfioqnnvbignialriurfi otalufio

drfl

o.z ffrnvnaonr'to#utxiaqrrnvlrirurncdr (Inappropriare

rnoisture conditions of the subetrata)

lunrttrncudnmrrfic rirrirmnrfiutjocftlftfio du
Y A . a I 'Y . 1e :

nalilnuRn rnt nuaau{anucwa?uttrrasunn:drhhi hypocotyl uontrun (rylit) nr:

rvndoslf,nrorufr ufrtrinr:biuriu rfi uhj rnnvrhbirfi c du ii au ft nrJnfild

o.g il:rnf,urirrJ:vilr (chernicals in tap warer)

lud r uNurirrirrJ:njraronrrirfi er:rofi rdu naaiurnn

rfi uhlfi rfl uarru qrtrbirfi n du n dr fi o rJ n f, rdu rTu

0.4 6tn't?vuolqun4f,lrhuur;al (unsuitable temperaturc

conditions)

q u u 4 fi dtfr tu nl :rlo 6r a u n't tr a n dt d g n n-al uta til $-tc Gtil

rluur6nfiirficrtu r fitfluannrqrhbirudclrhan nEaorrrirl#rfiniuiiaunorJnfili ds

u6ouHuiinesn au6tuardaqorn4SlunrN an rrnn:'rrufioutufi o rdu rlfl cdrrer6d

unvludqoru4i zeou uia zgos nuiriiiunn:rfiarlnfigrnr'rrl6ndrrnvluqaru4fi eoou

o. s tas?iN:vrrit rl f; onrrrncldtilrnvd! (Improper spacing of

the seeds)

rir 116 o d tnrnrric rTu uriu rfi uhj fi *rhiru6oldrir uat
rtrd J oqJy I a r a!e d ort?lJ9 {-----' ,--'!- C-^^---<^r, t

a'rrn6Lilrilr,rna rnfirtriduiiaufiorjnfild niarhbiki3udutorn,udodnruilianuaail
AnZ v d !vililruaflzlttntjtl to
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0,6 m:t#1?haran'rnr#41:n (Inftction with pathogenic organisms)

I:n d rfi o n'u i'u ri a u rfu du a {rYu anr n u'l e da ilu:urrit
vrr'd t e ? r d "rsi" ngrilfiaBng?htfiudaufinfn:rilrs 01 uilflTn?uqrasNErc:sl{tta? necil'l l,?ltu1ln6

rJnf,ld dorin*ttfrfi oilqrnml alurtf; n&dinrncluqi rrfiofirgfit ilra swe"t clover,

beet elery, radish ttEfiax

o.? dlrtstal"rlofir1u{trnvlrlruln$tr (I-ack of proper

hlmidrty conditions inside tbe gsrminator)

r l 6 n d r vrr r u uie q rnr v rilrldiu arr l#ulu :c du ft ti,f, u o

ila du lunr:nn#qaru4fl goos iaqlunrtrrruarmvufrLh isn:tfinr:quobi

roodr,iio #t di, a urrJn ednrft ntrg rf, ulndfi arcrcrssn unclhlfrfi c iu ii au fi a rJ n f,
r|v
to

o.g atnnlaact#alu{nnslritnrnsat (Improper phyto-sanitory

oonditions of the eeminstors)
v .he qt t lo

3 rvfl!il [u rtn sn? :n treQ 46 t?tctsale ttrafl il ooo1 llo'lo

rf alu {rrru uar rl 6 cd fi qo,nrnir d ru6 ailr a { aretfi th nrs ril 6c d nnsln ri uavrhbi

fiondrfiorln6'td

o.g rnuu"dlflunr:rmvlrirulnrtnr (Unsuitable containen)

lunr:uncuunrco'lu (rr) dnNn:vo'ruril'r;Ioso:luu

nrcu6armclunnsTn slfnriallauv (mdal box) nuhrirbirfi a iu n dr fi crjn6 du ftlf
&u:rnun#unavilfio acfuftldn::1dnda$nilc1unr:ril'rc$6o

o.r o i6r*nrN anlririlrncdil (Use of unsuitable pre-trearnent)

nr:lf,c'r:tnfi rdu n:n lunr:rTofirnJiianurdn (scarification)

daudlnhufiohjrmnfu nr#n:vrhlen'ld:lfe::ri.rriiaruurvdrnndalnadud: lvrflu

rr uaqrfi rtridu ii aulrial g:crfti

o', n e',,uqdilrtrirfi eiundrfi orJnfilu:clrirlnr:nndauc?rrll ans a{trtf;o
A t! . ! d s a - \vtt - v d

uaflflnguagnun?l$aoutta?orto?rilaciluq il:a to:un2lilR:silun:vrilauilo{R'Dlnu

dtnrarudr fl.rduaqin-uanr:v (oondition) lunrm"euudtrirrrnsaun'r t Sndra o"rf,
lunrmoaauc?'lll{anzalur6crfunr:binrrltrTn:c?-$unr:rJfiri6tunr:rnrdnsl}i
arrnrdonnueranvgndalsudtirhrnuobTtf nrunnarnnluRlrnnsrauru6cfurf

(IsrA mles) rCaerlinnuqardr uianrN anr aro-: adtrufior{urirfu 1 athr gniar unv
r . r lra

tufllo'lad'Iltl?l1?l

93



tt' a
[aR6l1ta1{ail

. n:ld{rffitnrtnr*e:. zlgg, nr:ilodaun?ln{an. lNf,lr{qrruuaun:nfnr:tnuo:uril

rJtwrnlnaCrrio npnn.r. 60 u.

irH{un{ cNr{nn. z6zs. urnluladrl6cr{u{. n{lurhdatrtuo: nTttltrll. 2lo il.

qN{un{ mlr{nl. zlzs. n'r:snectauuaritnR;rdqornrnur6crTudr n{lnrftilatRue:

nFlilil.l. 194 U.

in s ililarnls. 254t. nrflmsr[u{f,ruuu1#urn. Gfnihrinfiuriursqa trn"o

nFlnil'l. 184 11.

pnrrf iluinrf uasn::tt ?luinri. zsse. ihinsr g. Ianilnr:f,u{ n?ililfl.r. 51o il-

rdl afifiriu $. zsza. dan::ruhiurirdwtnnlna dat qnusraq{-dadurilal).
- J- o i v
ilufrr{uuduh. nTtlilil.t. 3?9 }lu'l-

rndnuni rJ:vnauqtg . zlza. m:ilo dauqrunrnu6cri'urf. *rrinfi lv{[a rdsuels{

nt{tYlvl1. 316 U.

riufitn r::ouv46. zsss- nrflmsr{ur{fu drrinfilr{Iardsualn{ n1lrnu1. 477 u.

qruqu qru?rl uavqrdud 6nu?'1. 2540. nrriornsf;olfrCanr:rJgnthlurl:vtnelna.

*rurrnlcnri{a fifninnrn}r'lf n:lthbi. 54 u.

,14r, qrguvq6 uasfiRra t$-rfiu. 25s6. 6n6natolqn*r48uaiaq,tt'ttdfi,fanrt

ranzarsfioauenrtu. u. to5-110. lu nrnrunrflJtqrfitnnr:rhlfrf:rnfl

zbao. n:urhhi nTtttttr'l.

rhll qrguvg6 uavfiera rqnfir. 2540. im6nazaluudlrlfiouasqruu4inr:lanila{

rrfiorhiuffiu. ranar:maur,ri druruinrui{d drrinlnnr:rh"lri n:urjrhi.

nTtilil1.

n*ulJ;,?:'ffi 
-i:;T'ill]'ffiHil.1:""#':;JJil::,il.'*11l:

innFft, *rrinirnnrtihlf n:uh}i. nTrt?lnl.

iufo iun6rJ:vrcl3g. zbs8. a5finnrilderi'uri. nrnirnfirliu'l Rrustnuol

luurlilurfiatnuo:oran{. 21 3 u.

efi n fi o6n:ni. z5zl. {1il?a{Gtu'rnililodaurr6oviu{:vr4'irlil:cttto. lu tanert

il:vnaunr:ilnau:lunnqntnrroonl:ratnl:iloAauur6ofiutf.ttith TO- 21

fiqrnau 252s. quri,ru6of;u{lrirhartfiuu-rnu1o1 a. rnntrdn c. a:vui.



.tila6 fildr. 2540. noqndnr:rarar{ud,trirh. druruisui{s drfnftnnr:rhhi

n:ilfilf. zoz u.

qid 4in I i. z5zz. urdnyr::nilrirhluraniau. nrnfirn:uinruinar n eu:nusren{

rrninorf,t rnuo:a'r6to{. zee u.

frd 4iinl: uacan'riad a6riu{iirln - 2526. {fiatrnluln6ru6or{uflrith.
rnnirn:uituuinn nflg;lilrlt.fo{ xrninarf,atnun:gr asti - tzz u-

e6a {iinrnrr::oti. z5lg. nr:dudratinr#oriud, 1il tanflnJ:snaunr:flnau:n

ndn6n:nrrf,onliravm:neaauu6of;ur{tfrJr 10-21 fiquruu zsza- qui

{enr:ur6nfud,triiharrdsu-unmn1 a. rnntudn e- a:vq5.

Hor, Y. L. 1ggg. Seed tpsting for selected topical trees in ASEAN region. Review Paper

no. 2, ASEAN-Cranada Forest Tree Seed Centre Ptoject. Muak-kk' Saraburi,

Thailand.

Lapitan, P. 1991. Physical and Morphological Characteristics of Seeds Alfecting

Crermination. pp. 15-19. In Standard Crennination Tests 14-18 January 1991-

ASEAN-Canada Forest Tree Soed Centre Muak-Lek, Saraburi, Thailand.

Madsen, E. 1988. Imoduction to germination of seeds. Lpgby, Denma*. 56 p-

ISTA. 19?9. Handbook for seedling Evaluation Second Blition by J. Bekendam and R.

Grob- trntemational Seed Testing Association- Zurich, SwiEerlard. 130 p.

-- 1985, Intemational Rules for Seed Testing 1985. Seed Science and Technology.

Vol. 13 No. 2. Zuich, Switzerland. 52O p.

- 
1991. Tree and shrub sepd handbook. Intemational Seed Testing Association.

Zurrich, Switzerland-

- 
1993. Intemational Rules for Seed Testing Rules 1993. S€ed Science and

Technology. Volume 21, Supplement. 7nricfl., Switzerland- 288 p-

w*g, B. s. P. 1991. Standardization and uniformity of seed Testing. pp. 5ts-56. In

Standail Gerrnination Tests 14-18 January 1991. ASEAN-Canada Forest Tree

Seed Centre Muak-I€k, Saraburi' Thailand.

- 

1991, Evaluating, Interpreting and Reporting Seedling Test Results.

pp. 25-26. In Standad Crermination Tests 14-18 January 1991. ASEAN-

Canada Forest Tree Seed C-entre Muak-Irk, Saraburi, Thailand-

Willan, R. L. 1985. A guide to forest seed handling. FAO Forestry paper 2A/2. Rome,

Italy. 379 p.

95


	ปก.pdf
	1.pdf
	2.การเก็บตัวอย่างเมล็ดพันธุ์.pdf
	3.การทดสอบการงอก1.pdf
	4.การประเมินผลการงอก.pdf
	5.ตัวอย่างการงอก1 .pdf
	6.ตัวอย่างการงอก2.pdf
	7.การคำนวณผลและการแสดงผล.pdf

