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3. Heterogeneity test for Seed Lots of Multiple Containers

Even if bulking and mixing are done carefully, it is virtually impossible to obtain a completely
homogeneous seed lot,

And in any case, segregation may occur within each container during filling and transport.
Expected to mix the lot with a view to achieving a random distribution of its components.
May not achieve perfect homogeneity, but the best that can be practically expected.

If a lot is excessively heterogeneous, a submitted sample drawn according to the rules is
unlikely to be representative, therefore, sampling of such a lot must be refused.

The object of heterogeneity testing is to detect the presence of heterogeneity which makes
the seed lot technically unacceptable for sampling.

Types of Heterogeneity in Seed Lot

® Inrange heterogeneity
® Off-range heterogeneity

In range heterogeneity

Due to an irregular, though fairly continuous distribution in seed purity and germination
characteristics, through successive containers of the lot.
Such cases are referred to as in-range heterogeneity.
Off-range heterogeneity:
Due to non-continuous distribution of the seed characteristics through:
® In case of containers with extremely differing seed quality (i.e. outliers).
® Or the combining of two or more lots of quite different seed quality to form one without
effective blending.
Such cases are referred to as Off-range heterogeneity.
Definition and Symbols:
® A comparison between the observed variance and the acceptable variance of particular
attribute.
® The container-samples of a seed lot are samples drawn independently of each other from
different containers
® The acceptable variance is calculated by multiplying the theoretical variance caused by
random variation with a factor “f” for the additional variation, taking into account the level
of heterogeneity which is achievable in good seed production practice.

No: number of containers in the seed lot.
N: number of independent container-samples
n: number of seed tested from each container-sample (i.e. 1000for purity, 100 for germinae
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tion)

X: test result of adopted attribute in container-sample.
>: symbol of sum of all values
f: factor for multiplying theoretical variance to obtain the acceptable variance.

® X=3X/Ni.e. mean of all X values determined for the lot in respect of the adopted attribute
® W =[X(100-X) f] / n where W is acceptable variance of independent container-sample in
respect of purity or germination percentages.
® V= N(5X?) = (5> X)? / N (N-1) where V is the observed variance of independent contain-
er-sample based on all X values in respect of the adopted attribute
® H-value = (V/W)—f
Negative H-values are reported as zero.
Table 1: Factors for additional variation in seed lots to be used for calculating W and finally
H-value.

Attribute Non-Chaffy seed Chaffy seeds
Purity 1.1 1.2
Germination 1.1 1.2

» For purity and germination, calculate the H-value in two decimal places if N is less than
10 and in three decimal places if N is 10 or more.

Sampling the lot:

» The number of independent container samples shall be not less than following during
sampling.
Table 2: Sampling intensity and critical H-values. Number of independent container-
samples to be drawn as depending on the number of containers in the lot and critical
H-values for seed lot heterogeneity at a significance level of 1% probability.

Number of Number of Critical H-values for purity and
containers in the lot independent germination attributes
(No) container samples (N) Non-chaffy eed Chaffy seed

5 5 2.55 2.78
6 6 2.22 2.42
7 7 1.98 2.17
8 8 1.80 1.97
9 9 1.66 1.81
10 10 1.55 1.69
11-15 11 1.45 1.58
16-25 15 1.19 1.31
26-35 17 1.10 1.20
36-49 18 1.07 1.16
50 or more 20 0.99 1.09

93 T qRIETOT TAT FAT(TATT FEIET AT



» Determine the number of containers in seed lot and number of independent containers
to be sampled (N).

» The container to be sampled are chosen strictly at random.

» The sample taken from the container must represent the whole contents i.e. top, middle
and bottom of a bag.

» The weight of each container sample shall not be less than half of the prescribe weight
of working sample for purity analysis.

Testing procedures:

® In the laboratory, a working sample is drawn from each container-sample and tested
independently of any other sample for the chosen attribute.

® For purity analysis, sample is separated into pure seed, other crop seed, weed seed and
inert matter and the percentage is determined by weight.

® The working sample should be of such weight as is estimated to contain 1000 seeds count-
ed from each container sample.

® Any kind of seed or seedling determinable in a standard germination test may be used, e.g.
normal seedlings, abnormal seedling or hard seeds.

® From each container sample, a germination test of 100 seeds is set up simultaneously and
completed in accordance with ISTA Rules.

STANDARD 1000 SEED Wt. proposed by Breeders

Paddy

Variety 1000 seed weight (g)
Machhapuchhre-3 27
Radha -4 25
Khumal -4 19.16
Taichung 176 26.67
Radha 12 26.9
Rampur Masuli 17.1
Khumal -6 25
OR Basmati 834 13.2
HardiNath 1 20
ChandanNath 1 22.08
ChandanNath 3 24.9
Mithila 18.2
Baeshe 3004 26.04
Ram (OR 367) 22.34
Pokhareli Jethobudo 23.2+0.43
Khumal 8 23.4
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Variety 1000 seed weight (g)
Sunaulo Sugandha 19+0.4
Ghaiya -1 21.7
Maize
Variety 1000 seed weight (gm)
Ganesh 1 300-351
Arun1 340-370
Manakamana 3 300-315
Gaurav (Hybrid) 253+_7.9
Shitala 401.5
Posilo Makai (QPM) 280
Manakamana 4 378
Wheat
Variety 1000 seed weight (g)
BL 1473 45.3
NL 297 44.4
UP 262 42.8
RR 21 42.0
NL 713 39
Bhrikuti 38
WK 1204 45
NL 971 42
Use of sampling intensity table and reporting results

® |If the calculated H-value exceeds the critical H-value belonging to the sample number N,
then the lot shows the significant heterogeneity in the in-range or possibly also the off-
range sense.

@ If the calculated H-value is less than or equal to the tabulated H-value, then the lot is con-
sidered to show no heterogeneity in the in-range or possibly also the off-range sense with
respect to the attribute being tested.

® The result of the H-value test shall be reported as:

“This H-value does/does not indicate significant heterogeneity”

® If X is outside of the following limits, the H-value shall not be calculated or reported:

@® Purity components: above 99.8% or below 0.2%

® Germination: above 99% or below 1%
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Example of purity:
Twenty independent container-samples (N) were randomly drawn from a seed lot of Zea mays
having 200 containers (No). The percentage of purity (X) of each sample of 1000 seeds (n) were

recorded as follows:

N 1 2 3 4 5
X 99.6 98.8 98.6 98.2 98.4
X2 9920.16 9761.44 9721.96 9643.24 9682.56
N 6 7 8 9 10
X 96.5 95.4 98.5 99.1 99.0
X2 9312.25 9101.16 9702.25 9820.81 9801
N 11 12 13 14 15
X 97.5 97.8 98.0 95.9 96.9
X2 9506.25 9564.84 9604 9196.81 9389.61
N 16 17 18 19 20
X 96.1 98.4 98.1 97.9 97.4
X2 9235.21 9682.56 9623.61 9584.41 9486.76
N X X2 N X X2
1 99.6 11 97.5
2 98.8 12 97.8
3 98.6 13 98.0
4 98.2 14 95.9
5 98.4 15 96.9
6 96.5 16 96.1
7 95.4 17 98.4
8 98.5 18 98.1
9 99.1 19 97.9
10 99.0 20 97.4
Sx = 1956.1 Sx?=191340.9
SX =1956.1

(SX)2= 3826327.21

$X2=191340.89

X=53X/N =1956.1/ 20 = 97.805

W = [X(100-X) f]/n = [97.805(100-97.805)1.1]/1000 = 0.236150172

V = N5(X?) = (X)2/ N (N-1) = 20(191340.89) — (3826327.21) / 380
=1.291026316

H-value = (V/W)—f = (1.291026316/0.236150172) 1.1 = 3.135

The tabulated H-value is 0.99 in line of containers more than 50 in seed lot (No). Hence, calculated
H value is greater than critical H-value given in table. So, it indicates that there is presence of
heterogeneity in seed lot in the in-range or possibly also the off-range sense.
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Example of Germination:

Eleven independent container-samples (N) were randomly drawn from a seed lot of Triticum
aestivum having 15 containers (No). The percentage of germination (X) of each sample of 100
seeds (n) were recorded as follows:

N 1 2 3 4 5 6 7 8 9 10
X 93 89 85 91 86 88 94 89 89 88
SX =982
(SX)? = 964324
SX? = 87738

X=3X/N=982/11=89.272727
W = [X(100-X)f]/n = [89.272727(100-89.272727)1.1]100 = 10.53420
V= NY(X?) = (X)*/ N (N-1) = 11(87738) — (964324) / 110 = 7.2182

H-value = (V/W) —f=(7.2182/10.53420) — 1.1 = -0.414 (Negative value is reported as 0) = 0
® The tabulated H-value is 1.45 in line of containers 15 in seed lot (No). Hence, calculated H

value is lower than critical H-value given in table. So, it indicates that there is no presence
of heterogeneity in seed lot in the in-range or possibly also the off-range sense.
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Annex -|
CENTRAL AGRICULTURAL LABORATORY
(SEED TESTING UNIT)

HARIHARBHAWAN, LALITPUR
SEED ANALYSIS CARD

Kind: ..ocoeevieeiieens
Variety: ..ccccoeeeeennn.

Class: Breeder/Foundation/Certified/Improved/Hybrid

Lot no./Mark: ......cceu......

Date of Registration: ...

Balance Name:

Test desired: Germination/Purity/Moisture/Vigour/Other seed Determination

ISTA Certificate: Yes /No

PHYSICAL PURITY TEST (a) Original:.............
Weight of working sample (g.) Balance: (b) Final s,
Kind and no. of
Components Grams| % | Grams | % | Average% Admixtures Remarks
Pure Seed
Other Crop Seed
Weed [Common
Seed |Objectionable
Total
Inert Matter
Analysed by:....coceeeeeerennne
Date.:............
Total Unit Incharge: .....cccoevevenene
Date: ............
MOISTURE TEST Balance OTHER SEED DETERMINATION TEST
Methods Rep. 1 Rep. 2|Average %| Remarks
P P VErage % Components No/kg
By Oven
By Meter Other Crop Seed
Analyzed by:.....ccccouuenee.
¥ 4 Weed Seed
(DF | (R
Analyzed by:..............
Date
Unit Incharge: ......cccoveevevenenne. Unit Incharge.............
Date:uiiiieeeececeeee e,
Date ...ccoevvvveeeeeiennn,

T qYAETT TAT FATIAATT FEIEf FATISIT
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CENTRAL AGRICULTURAL LABORATORY
(SEED TESTING UNIT)
HARIHARBHAWAN, LALITPUR
Analysis card

GERMINATION TEST

Germination test begun: .............. Kind: ..ooovieeieen.
Substratum : TP/BP/PP Variety: .......
Temperature: .......... Production Year: ............
Special treatment :- ............. No. of seeds tested: ................ Rep 400 seeds.
Quantity of Lot: ..............
Sample Putting By: Signature: .....cccceeveeeeeerieenn.
No of Germinator: ......... Balance Name: Name of Oven:
Replications Remarks
Date of count
| 1} m | Iv |V | VI |{VI|VI|Total | % | Av%
g’ First count I
R= T days &
g ©
b Final count ¥ .
© ©
I days s %
S < =
= |Total -8 s
4 S ©
Decayed seedling = ]
o 2
Deformed seedling S %
] =
Weak seedling s
ap . . Q
£ [Split coleoptiles o
el
3 |Diseased seedling
TEc Stubby root/coleoptiles
5 |Stunted root/coleoptiles "
-§ Twisted coleoptiles &
Empty coleoptiles :
No root § :;',
No coleoptiles S 2
= c
Week Root S °
Negative geotropism §- %
Total = 2
s o
Hard Seeds et 5
c ©
©
Fresh seed ° =
©
Dead seed =
Grand Total
First count: Signature of Officer:
Name of the Analyst: Date: ...covvveeeeriieeeens
Signature:/Date :.......ccccovvenneene
Final count: Authorize Signature:
Name of the Analyst:
Signature/Date:.......ccceveeneenn. Date: coveeieieeeieeees
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§.9. SSHT I AT
T TN ST AT FHITH AAET e HIEAH, A, AAT GbTeT TR AT o
AT IO T A e A3l NI GIE ATTAT T A |
o GIH AFTEAH ASH dg AHUH 7 T AaRE Harwar (Metabolic activity) ST
e
o AU YA FFTT T, G AR AET ST AN Agelrs SIUT e A= =gel ot
TAHT I |

&.R. ASHI W AAEAHT THREE

q. Innate dormancy: &l FIFEE AW  GIH grgL | SISHT Goolle bl AT= T
(ST SSAER0T, AANTFS JOT ATE) HROT HFLT g7 AA€ATS  Innate dormancy
A | A1 gIEar A9 TR e g |

3. Induced dormancy: Fel HI98E UM gl ST | Uieel SFHT 1 Gaw A3 Addbe
FATATER (AA(AF A, AT HH, THTH! A7) HT HIRT Uleg GIH ATCATHT
W HAEGEIETs  Induced dormancy ﬂﬁ'_s,qlﬁ"tjd: lettuce &1 dISeT Acaf® aqTIHH
(above IY°C-30°C) HT YIH AATIHT Sreg, W HIGHT FIe® TR AAEHT G
HACTH ST |

3. Enforced dormancy: FEl drSeTHT ‘Tﬂ%ﬁ UL JUE AqT QI Wlﬁﬁ? 31@'{“ ™
AR 9 9 e aTdEel Aged IS AP0 §T A9 Hawdrars Enforced
dormancy ¥ | TEd: TeET WIS EeHT TEHT A3, TH TUTH AT A3 AT

%.R.9. Innate dormancy
Innate dormancy el @RI A aeT HRIEE WH Fi:
. YO AURAF g |
9. UNUFT I5ghUe U Hel GHAB! ATIIIHAT I |
T SHTR AN @ THRD] ATAENT SR ATFLIHAT I |

. YT AURTFA AT Fod ASe® ASH! Afed difqs aee 0 T a7 T | e
Cherry &7 13 ¥ Ufe WA JGHT ATHR YHR I AN AT (Metabolic activity) AT
g & g T YT IR WUy A S THeG T A YT ARG U B 9 oS 9E
T |
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g, A9 INTF TSHHURG UM hel GHISB! AETAHAT G A9 aned difas sHEe 5
WG O YT FIH U BT &1 A3 dfqad HUatey qi AISel Bal qHA Aferal a6 A3 39T

FT | A T AT HH AGHHAAT Prechilling T HE FATIGET ge@r HUERI (Dry
storage) I ATAYIHAT TS |

M, IUAHT AT G JBRR TR Aaraond IR AEIHAT Io: e A
FAEC T WE o9 ANTFT Ul T A3l hel Aard ol dhule U SHTH] AN @ THRD!
MR ATATERIT FORM TS oleTaed Hel AIee T qaaa |

HET WIS: FE ToE ATCH A9 IIIH HEA U¢ U AR Ml Fqe a1 @ieer wer
WOH! BRI A3 SEdd] qeq @ | el A198e WA Tol@d a9l HId URaRaH e
g | FOTT AT ASHT ST 2EST @ [AUEeHT FANT TNeT a6 A3 TE El
F A9 AATHT AATE ASHT JURMHHT AT Mg | T AR A9 Thevane asd SuT
D! AAHH o AT AISH! Feaars [ve IT=R f@fgee TRt T gee] 16y | T8
AAHT HASHT Al TAEH wHT Hilum (T Frea gr) Feamat snare get T a8 g
Mg | A ASHAT WUHT e Yfaera wwar A9l WeT AT Wbl Hedra! qiaerd warar
WTAT Hilum 578 g7 T A1Sel Rear Tew 7 el 419 U Fae | T8 SIar o Rreare
TIAeTd WaT S9! Aled WeeT Aled el [HEamad! Yaed &8 HUAT Hilum Toag, bl
BHRU srgene Frea afe e 18 weeaey d19@! HSOTH 9y & g |

§.3. SISHT WP YA ATIEAT TS e

i RuEE sed A9 iR q9r i IET (Physiological dormancy ) S®T o
T ASHT IARIHATS AHRIHE AT T TAAE qedeel &l a1 THe H1 qishaear
ai AT ST T qAT Ty A e | A [HSubT FAfee ek $ U A1 U WeaT ad
fafeee TRt TR ASAT WUHT GUE ATET TS Aihva:

&.3.9. Physiological dormancy B2T3 dlehT

qedl HUSTLUHT W Tty (Dry storage):

drgems q 3R 3 AT T 0° I AIHHAT Yedr HISRUET WISR X U HSwT G qawe
TS |lheg |

Pre-chilling:

gelrs WSUehT IO Ahoead W Koo ¥ 1 qoaar ¢ fof avd ey T O |el
IAE JUMHT AT AHACT WA qMBUHT A ¥ TRa= |

Pre-heating:

IS AT AN TG AT ST A3 AAST ITHIT a7 oven AT THATATS 30 3G Y 0° H ATHHAT
T © & v fgers Wﬁﬁgﬁ HATAT TS Widbreg | HIATT (Tropical & sub tropical species)
TediEEerE YO I Y0° F. Wl dde T4g | W FEHATS Y0° ¥ W, aels L o° F. A

8y 1T qRIETOT TAT FATTAGT Graa=eft FTForT




Light:

FHAua AFEE® TS T I a7 F9C U IUge 99 FHd9T AIeeells SHAHT AT TehTaTh!
ATAYAHAT T4 | THTLTT FHTTAT SHEE el T Teell §ragel Taelrs gl a1 Fhanreed g
ATHHT T Gaaeg| W THIE TUHT FEE Taeed T I grgl| el T HUHT SISEEAT Heal
T T AUHT ASECH X A W TAHEE grg | T8 Ta AT AG drset o Al
MY e svaT St F TG W qErd WA g | A S ] e awers
ATITH T @ Ye1d AT T ThTerehT AT bdr IS | FARTIATHT Y& T qRIUeh! At
ARAT figeE e g4, g, i an wedr few T 6 gvar w7 a6y |

Potassium Nitrate (KNO,):

0.% % ® KNO, I FIAl 3 AN HSIAlS We1S] Tag | PRIAAS WS Fhaleg aGHT
A3 TOHH! A ARG T A B GHT G T AT KNO, BT WG qIDT TN
IR | AT & A T HUET 9 9T aieEtieT deeedrs St A |

Gibbrelic Acid (GA,):

AF JAM FEEAE HICl MSTSTH! M 0.9% I A AIdrs MosT T aaHd A3
1T{'TEW@FiTﬁT“('I’@fﬂﬁ‘W,qI?Jﬁ'Ts’ﬁ?fFlTDormancy %P%‘amﬁo}i% ﬁéﬂ??DormancyWW
0.0%% I T WAN T T4 |

AIATE TR HHT JAr TE e T

Tt Trifolium spp [T IO TET FE ATATT T JAT T A3 S@l AT Tl Achl A3Arg
FE feraen damr Tl R I 9 ASET Dormancy WS BETIT Wb | AT TR H R
YT ST TET Ao A e FEEEHEE (Co,) T Qi e wat e q
HIEAT A I |

£.3.%. NIH HEUTATS TS ANHT:

o QTS PSS TheAT T 9eaT wMSt Ageé Y wver 3R yo uvar wew fems
o AFHMHT THITHHI: A9hT Al Tae a1 Dieerers AREKTEF Tga e, ar
T TR, AT @il 9ie A9l Al 1 e o e srey ude | € et Radical
T Plumule axis TS Ar@ATT RRISH| gé_ﬂ
o URIT THIRIHHIA: AQAE H,50, T A A5l a1 B4 wae e fha s e
T feTeTs o) dAeeng g g w7 efed vy | emdasaty deare wered are
o] 9aE |
e NIH IARIMHATE AHFRHE JAC T (NS AAeE 8TS ARBT: BT
3T Fr‘vjcf: Beta vulgaris, Spinach, Swiss chard ST&EdT N3eedr [ s WEEE
D! §rg Gl TET A3 JAAATS TR | TF TP AIeealls TUEATHT TG AT ST
T AT G0 TEIST Al | THET AN ASATE IS AT At TE@edr WSS
U] TEAHF Tl BT Ag | 79 Uley A galls TUED AN TG |

T qRITUT AT FATITAGT FEIET FTTIAT 3t









» 5T (Coriandrum), TSR (Daucus), 9T, S, FH+=a%, STedT SISECHT T4, TE S Seed
appendages €% g7 | A¥AT Seed appendages &% &l IEELL I qe H3ae TecTs
A i "y |

» AT T Seed appendages H ATAS A3 AFSSHET SATET WWW?@@TW
THERH! ASHT HANT THAT TESHHT ATUAGAT A3 THEAT FAAGTH Jocid T Alehg |

©.3.3. AT ACAD! A3
P THAT TSI Joctd DI W2l A YHRD! Al 13 a@l qCH1 T&l digells a7
ATCAH! ASH AT T T8 |

©.3.3. SARIEH A3
) TEA THRF! YIS A8 I FRAG WK [y T g o uF a9 @8 e
FrrTaer 9 SR WY Sect@ TRUST ) 99 IEaT AgATg SRATahT SArgar aifieh LT
T wEy |

©.3.y. FcHT Tard:

» Caryopsis WW@?W@?{[W@ |

>Tr|"v%f \_x|_§, Poa, _{ﬁ?ﬁ, Dactylis, LS Hf¥, Bromus, Chloris ST&ar YSTg® ! Fertile floret T
Fﬁ‘%@@fsterile floret Mg U= YSTAIE%HT Fertile floret AT Fﬁ‘%@ﬁ sterile floret

b SIHT T AETHT ATIT WRT A1 ATETHET FHH AN HUH! Bhl a1 THH A3 |

b TGS AT STYHT HISTETADT TS |

b HISHT AMETHT GiEaT TFYUT CIAT TTTHT
FHIQTETET TAT FHIICAT ST ASEE | Pure seeds

» TSTFT sterile floret, empty glumes,
lemma, palea, @w, ¥, S1g, W4,
FHedl, AR, B, gUIH! Sodl, HARE

Y NS

T, $ACTE, WS, G, AT, FT AT o VY
e | L

» G TR G A BY G Eed
R AR a1 BN D! A3ee |

» Floret T STUSHT Caryopsis &I IFaTg Rachilla %I base TTE ATRT palea @¥aTgs®h! Uk fdeTs
WwaT % WUHT Festuca 99T TS o9 (Lolium) =3

b GFSIT (Coriandrum ), TSI (Daucus), 8T, S, 6T T el Aeh A7 ToTdEeHT S0
qUHT ¥ €1S Seed appendages &% |

Inert matter
é

3¢ 9 axieror FAT FTlTAGT TEEE FTTHT









AIATS |

b YEATHT SIEE ARANTHT foriiorg TREFUg Tei® 9NTeTs diichUsh! IR qgedrdl
TG AT ATERAT WAL A U ZeHAah! Sl Mapter |

b STEATHT Weh HNTETS U] STHTEsh] GgEAEl Wl dieihl ATEET U STHeTadl
gieTd FeTed qaT Fawas AR T 1wy |

T AR Al AT AT BTGB et AT TG ~IAqH AFFN TLE]
Rk

q UHH-GT HH

9.000 TMT 2.22%

90.00 T 2%.%%

900,00 TRT 22 %.%

O | | |w |

9000 P 9T F=al Tl

b ST UTET AR HATHT S 8 wehafey W WNTers W9 Afeq| vl (Final Weight
of Working Sample) e |

b AGETE HTH TYAH] A TEhT AT FAGH ATl UG b |

b BT THATEHT GRS dterells % TG & Af-@ qrerT g, dfE gas! drerdr L araerd
W SATET WX SUHT T e AT g S T g wdaent qr A s |

b STEATHT FYTEEHT TAH ANTATS U] FITHETh! GEATHT Adl Afetshl ATITCHT TIeTe
I U SIHAAD! GgEIEl Habled |

b STEATHT FYEEHT UcAH ARTEH] WU W B THATH] A=q@ el (Final Weight of
Working Sample) HTETHT ATA U IMAAH] TSI HaHhled Tag |

» FHieel I Y@Farw! UL H1 THAS! TRFIEH et (Initial Weight of Working Sample)
ATAT FBTed] o |

b A TEATHT FH U AATEHT FRILTT 0,04 WeaT HH AT TGS S AT HIEHN T
(Traces) 7R I T 9ag W7 T&Al HNTels (Components) Calculation AT FHIAET T
Eull

>Wﬂﬁ' ARTHT FIALTaeh! AT T (Traces) @18 BE¥ 00.0 7] Ty |

b STEATET T WRTHT YeTashl T 00,0 FWUT A ¢%.Q =1 400.9 WUAT FEdl A€
oAl el dlel WU ARTAT 0.9 WigH a1 B3 T 9w a¢ F@l &7 Ui yieerd 400.0
TTHAT Calculation =% T |

b AT FHH TR A9 T 7 A U AT GeTee WideEeesl SUudth SSET 0.0 TRY WA
e 9eed 11y |

>Hﬁ;ﬁ@ﬂ%ﬁﬂﬁﬁ%ﬁqwﬁﬂﬁ: oTd, TP Sodl, FMATEE T AT Multiple seed
unit (MSU), 3BT FaTs =T afs < ¥, ST 91 €1& &l Seed appendages —THAT
TEUAT S TET3 #afch a1 GedTh] ATUGH THD] T GHT ATToTH FHIEe T 92 |
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©.5.%. PSATIT TA(H TSAEE AT T [AIEe:
Ife AT T3 AT Tedieed! HaEe g T a9drs del TN ARl a1 AEed g A
T AFTTAT GATIT (b IAAEE AT T 32 Ffee qed H+ U &l goere |
fafer 4. ‘liGenusﬁwwmﬁTWGenusﬁﬁWW'@aﬁw
FIHIT T |
fafr 1. R A Genus FT AT WSB! A AT T |
&t @ T afer:
b STgel FIATOT T =) AT gferd e |
b YEAT TATEE FHIUH! g ASHI Teraels A+aH Calculation T AN AR
STEATRT W9 Wiy wed (P9 )
b [ ASHT ANETE Y00 IRI Q000 IAT AT (FFIAT Y00 AT T THAFH 000 AT
forg =) o |
b Y[E SISHT HETEIE [UST Y00 Mg 4000 IAT 1Y UTHAT AW |
P Y@ SHI ANEE [UHI W00 I 000 TN AQAE AT GEASHH AABI
FEIA AT TSR A3 AT 1 (A) |
b AT YT A3 IO T ATHAT S (A) |
b TAB! GAB! ATIRHAT AT TSArHT ASHT (A) et Febres |
b A TR ST (A) T = 977 TSNt Frgahr Atet « WREEHE STEamhl W (pq )
/%00 ¥ 000 T HgH FA d |
b Final Calculation #T <RT 317 YeiTciteT ArgaT UIAeTd (A) TME AT AT AIh! AaeTaeiT
SIS ¥ AIET AAH IREAF q[F ASH! Jaeraare (Pq) wersH |
» Tl e e Ul YEArET S AN TR A 99 00,0 g ud |
b TET UHAT ATATS AT TSTAIHT A3 AT TRUHT &1 M A7 TSR] ATIh! qgedl e
fater T frqa e AfasT 9ereT WAaE Al Jeer@ THIe s |
b AT I AT ST Ak, G€dT a1 Mabrel Ue °fe (Rye grass) T HIGell aiihl drg
(Brassica) 9\ Il THT AGEITHT AT =T AqAUT 0 YS! a3 AeRT 1 | |
b T AT YFERAT ATATIET BTl a¥iehl AIGHT BTl A, AT T9T Sinapsis alba-white mustard
e AT TSR] AIeT A AT T TREH |

8.&.3. AT JoATchl A3 AT T dRHTHI IS

b EAT TrerTEe W Adsn (Fiderdn) |
PE AT R4, AT ARADI NS 0.3, FRUMH A3 0.9 T WeHT wETd 0.9, A
q00.0 wiawd) |
b Tt TR @A wie 24.% (P)
b 9 ST ANTETE FeIUshT YOO T gl e 9.4y IH |
b AT TSR] A3 & AT AS QY AT TEHT Al 0.0 UH (A)
b ST USCiIsh! TSl UeTa et 2|
g3 1T qLETUT AT FATIAITT FEIEfT TS




T. A A3 U%?ﬂﬁ Uﬁaﬂﬂ (Other Seed Determination by Number)

c.9. SeY:
» ASHT ACHT Wh! (HATEceed! aAT Hel AHHN Edl [FETEe ST AT 9g qafT
A 517 AP AfAerd A qURT e 9 A G 9w wew A9 afme wheer 1
g
b T JTSTE Y TV 18 AT At (b A1 g WIS @R I el e
FafeT 9 T |
b I THIINHUHT AN TTSUHT Fhau=a] ATEed®d I HaEe el ol Joold I |
b AT A THEATHT HARATAR AT THEAT ASH! ASHT el [T U BHIHRE A3
TFET HId G AL TRT I8 9 19 Mg |

5.3, TQETH! ARt ATETS IUHT UF HRAES:

» Diaphanoscope (Purity Working Board),
» Forceps,

» Spatula,

» Slide,

» Magnifying glass,

» polythene bags,

» Binocular microscope,

» Specimens |

b FRTSTH! AT @TH |

c.3. AaToE Rara
b A AT A1S, FRACAH! A3, AT UE= g qF AqAh! A19ee TANLAAT Y27 AT
T THATENE (Submitted sample) T RFg T FEAT SSH GSEATHI Ui BT fae
Mg |
p AT F=F ATetisnl ASH! U= YT 89T (in species level) 77 TABTAT FHael STANTT
TEAT (in genus level) AT Afde &9 T |

c.Y. B T

ISTA Rules TR S[EAT TUEATH! AN AELIF FHAT W&l 0 TAT 9¢T a% a9 . i
Teq HT TEA g qenr T ey | e A9 ufese wden 3 feRmer v afees: e

Complete Test, Limited test, and Reduced test.
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©.¥.9. Complete Test

ISTA Rules TR STET TR AT SATa9dH THAT 9=aT Q0 VAT ¢l a8 & 9 &, .
TEq w1 AT forg Wl Bl A § AT T S species 86 SEd A9 Sl A0S,
AR o013, AT UEa T G Sah! dge® @il T4 Mg |

©.¥.R. Limited test

mmsenderﬁ;ﬁ@'ﬁspeciesm%ﬁﬁ? @HWQ@WWWW
foamacee s W™ Iealfad speciesWWﬁW@ﬁ(Wspeciesﬁéﬁ?ﬂ
o 9 et afe SR s wer g e Afest A e |

C.¥.3. Reduced Limited test

Sender <1 @IST f& WRT LT a1 UF 29T ATohab! species TFIUT T8 AT farawy I e
g ARAT H9EE (SET FIeAl avf) T GHAT Grqul Bref THAT HEAA Y ARTHT QAT A
IH AMHTHT species §F FEAU T4 Al o7 Ffders w@mss |

g.W. fawr fafer

b THATATE |HT Purity Working Board T @=aTS ISTA RULES &1 TICATT ATER Slide 1
YEIAT B8 o3 i T4 [Harees We=r 1 aibe T aeaarasb! 413, d-aareis 93
TAT SARATART A3 ST T |

b AT B T T B 9T Gl B AT FEe T 9 sgar qhen T O oy
THEAATE 35 AR I |

b IRl Step AT Y& &AW G 977 9 UF 977 e WEd, FRETeln] 99 SRaae
A3, AN A9 A T wEd 9REH T Y A W I A8 T Mo qard
AewHHT A A HEEeeE AT T |

» 9TH THEmEeee dewE T ;ﬁ oW GHEAT ATTAT Binocular microscope WART T
TARTIATHT Teehl Specimen FT FEANTT =T T |

b TN Step AT Afd! Teh! THATHT Wel [HAEEeT AR A3, HRAH! g a4 qleem
T Qi A=ISdD! g Ufea T dieal Step T T M Step HI (HATACEoH AZE
SISl i SHeiar qaRe T |

b Analysis Card T QeFUHT STSHAT TR T Aieb A-AAH! a3, AFACADB! a3 AT
FRATAHT 913 U HoHT Ieeld T I (HATEeatd! ST a7 ase a9 qHd Jeeid
T | T Complete Test, Limited test, Reduced test ES Tﬁ%@ 24T Jeold T |

AT

U3 AT A Al WANEIEHAT GO0 TNUHT USE TAAEH Aear [HiEd ud aredias 6k
G AT G A TN TS Ay A9 wheEn qearh 9w Hewe dibdt ey o
T T T |

8y 1T qRIETOT TAT FATTAGT Graa=eft FTForT



e. ®d I 3w WRfR aushden e uwigioT a1 Rigred I alRer

A3 up Afad awq & | 7 Fea qeui T JmE e | 8w e (SR SHRef,
AT, TATLAAT AMT) =IATH TACHT HIIAH TGN T@HT AN A3 ATABT Heml 9y T AISRI
T e ASers Eib WA YHST A AETE T T A AR GHAAT AT e
Fafta alaw T 9eg | el Breaw [MiEa A/ (a1 giE W) qeET a8 9A 99 sl
A WA I B TS ASHI ATHA 985 T8l &1 I BB BT 9T T3 A9 A qH
T GaFag | AT dh AIgh! Fedr [ W a=ar &9 9A7 99 SSHT HSIIAT ATS 613 TSUT
af & T | IRl e Ream FiEd weEm gy swd gl

%@wwﬁwﬁﬁwwmﬁwwwwmﬁwml
.3, I

Arewr FEaEET wiaed areT aed B T0eve 7 3599 o |

R.3. e fRm

A e 32 fERmee =@ T

q. Fis® il aE ¥ Afed aqew gy ¥ A e afed gesd g |
2. S fftre Bl a8 grg T A Feae afRifed e wfhe |

R.Y. FEw wdeur = aReer

q. HIg==R fW2T (Moisture meter)

) HZER THeX POl T Aiee HqeR i W T aseal g7g | a1 e fger e
Sife W ey T AqATs A BT 4 g |

b AT ITH oI IR g5 et Rgrea aqar &
T |

) Uleell ARGBTAT Sl SIS ¥4 infra-red lamp HT
ﬂ?ﬂéf_i,{, EREICACI EEA R IREL] 1%%[ reading scale 91
Tt i |

b STGATHT SISHT Wlﬂﬁ REaeg electric conductivity 9
e fafor TG 1A moisture meter TEHT electric G :
moisture meter T Qﬁ“’é’ﬁ moisture meter ‘TF:;EFLI

) T AT fhegH aft drgwt Feam stey | uf
T Hieheeg |

T qRITUT AT FATITAGT FEIET FTTIAT 4&




b THHT e &l IIHTHT A T R ¥ 6|
b B ST Calibration TRT A FEAT moisture meter I JART Tl_gf =g |

R.3¥T (Oven)

A1 AR e qhEvE By we wReer 99
WeaT FET WANT g ATIRAT T ISTA ™ T e
fafer 21 |

) YT AT ARGBT ATAHNE A T FAgesy Heae
e Steg wear a9 fafgere BTy TFIE (accurate)
AfaeT qre afbes |
>@'§ﬁ@fﬁf§ﬂl€’0fﬁcialmethod Qﬁ‘ﬂﬁﬂl

b 7 AT ATEReE RrgTeaw SRUET FRATTS AdTE
I TG AT Tl = I |

P NS AATSET UM e A-F IS W Ao UETdEe
A AU G A A gedr vad Sy T
Calculation ¥TIC Moisture percentage e |

» TARTETTATATE &3 T T s IaT3aT Tel et
TR T 953 |

.M. WANNTEMT e qdevesl i 9ereg o
HAEYIAH YN THAT T THAT TSISET &4 & I F7q8e
» P afeEvshT A g T SEReh THEAHT AR W AT T AT AT T
e "y |
) THAT AIF ATAR Y0 I 400 UYMW I AEATF Tog |
» fFg O 9T FHFTH Q00 YW T [UF] 0 AT HFAA L0 I A3 TS 16 g |
b A3 TSTSAT aMfewane fB@r Fued Wismr T B i 91 9ersd 9y |

R.&. TANEIEH TUET AT TIR T ARaT T AE 61 e Fqae $Uee
b TN THAT I WU e wfer ] ady |
) T THUHT GUSHT THATATS Godl T BT Wodl HIEHl g 125 |
b THEAT THAT TS NS ASHT THATATS dMfedale gar q9e T TH Faed =g |
b AT TGET Tl bl TEUAT a1 A9 T T 8 & quEr B ader w5
TETITATE AAHN ] 9eg |
b <TAT SATAT UTGTHT el AT AEATAT AU TLET T A=aT AN AT BT ATHH T
TARTITET] ATHHAT TRl <arsd 9ag |
b T THIAHT THATATS TANTTATRT ATATEAHT TohaFH HH gl HH GHT A FrIHHl
Wﬁ@mlﬁwﬁmwgrinding)m ‘T@&‘WTT@W |

8b 9 axieror FAT FTlTAGT TEEE FTTHT




>ﬁﬁ\3 U AT RENIEED rea 9QenT WET Submitted sample C Working sample
AT TN AHATS S (el BREE TG R e W i 1de |

b T ARBIEC AIH! e THEAT TaT AU 413 G0 FedrEne (International Seed
Testing Association-ISTA) Y&TRIT &3 TO& f[Ale dfER 9080 TR |

Q.. AETTH AT

(%) a9 (Balance) — 0.000 UTHHFA @ T
(@) T IUH (Grinder)

A3 [UeT BT T T RS
» A1 ToaT e e e arqene aat
b FHT T Ao
p AR AT GFIHAT FATI, HGFA A9 Afebred, FEr T4 Tger =3 e
e |
b T BT Jeer@ TR ATARET GEl a1 ARGl AL [UETDT AWM AArw] qesl Hers
ik |

(W) fafer Wrgw®! Sl (Sieves) — 0.4.0 THUH, 9.0 TAUH, 2.0 T ¥.0 THUA

(%) THAT W A{El (Container or aluminium can)
b &Tq o e S
» AT AT WRET AS! THAT W WiEems 930 W IedmaAn qdrsy
b STHAT TG ST T AEHT AT Uge e e
b TREATTET THAAT AIHT TAA el TG TG HiST G g wEw

(¥) SR%FeXT (Desiccator)
) SR e e ST ST e W
» SFeTar M=dr deer WwTHET phosphorus pent oxide,
activated alumina or an indicator silica gel S®dT IJ9IH
T TE® desiccant gF 945 |
>ﬁﬁmmwmsiccant%mw N
TEHT FRferg wgare 99 (30 RH. aOaar Ry weal
TAL T [Hell AT a8 AR <13 9o |

(=) AT (Oven) - Fagd =&, qvo A T+ qU=w &7
qaF
» FersTetiane qarse e
) THAT AATIET AT BAD! ATATERT T BLF qedh! daHA 103 g 130 RH. & @
e it T Tt
b THETRT THAAT ST AwaT TN THAT A &l U (SATAT Y2 MUHT 03 I 930 T

T qEETUT TAT FATITAGT TR T 4T




AIHH ST ) T AT ST 30 T B d QAT 19T e [hRb! gu |
(5) arar gars+ =Fer (Tongs)
() Tar=geT (spatula), AT GATST G T (Asbestos/Oven gloves) &S
(1) A3 HET AL
) TS IS blcd 99 U =g, TEHTAYA AT pruning secatures T YA T ml

R.Z. AT A3 GHISTH! AN AaYAH AITHH

p = AT AAHH - AT &S TWCHT AIers 130-933 RAHA AR wpbid 28 4 Her
R ¥ Bver A geed TNy |

b YEISTET e STENHT SIS § ST GHIST Uy A @i Al S R uvar T Hebe!
A3elrs ¥ HUEl gH3] TNy |

P} T RO AOHA - O A1 feledll GETd WOHT T e A ST BEST A9 ASdrs
Q03+ RAW q6+9 =TT AMTH gH3] 15g |

R.%. ATl
p Y I e S & AR F U (diameter) SUST WIST AN TET ¥—Y (Y. 1+0.% )
U TG T4 o] Tog |
» o FfU a1 A wweT T A (diameter) WUHT WiET WART TWET & IR 99 (90+9) WH
TET T o 1wy |

?.q0. REam 9w W Ry

) THEAT E T FME ANTATS ATELAH ATTHHAT AT FAATA wA13] T |

b T3S THATHI T5 a1 Aea®had (replication) TF 958 |

» witer et Afed THY oA ey 9T T 969 T ATEvd® Y 9= A HAT SATeT "UeT S

THST Tog | T SRIFCTAT A1dT vel Tdl B ll 91 95 |

p iteT T B Use TR ey |

» bl wiea wisien diar ford Y g wdy |

» bt TR WTEW ATGHT WIS AEATTE WA g A1 ASHT oAl BTl vl forg e

TG g |

y At fordaeputy FrepTens wisirT o TEt arkw fferg awn e e wd g wdy |

b T ATEAR ATEAIH AAHH HAHT AT FIET G0 Gl qobdie WS ol o

T SR T g | (SR WudT e T e Y A dbeaw g o)

» R wren ey ol afdwn B wider SRepate e dia Tl we ag @y |
de ford wepufey B T v T8 et R sfeae fae v wd;

e wiaerd (M) = (M2 - M3 / M2 - M1) x 100

8¢ 19 GRIETOT FAT FATIAAGA THTEf FATTHT



7,
M, = Bl afed @l WS da @)
M, = el afed @l wfer T AT et (G f el gere amfe)
M, = S 3 e wfeq WS A (GH ety dvare el SRerec e FEr v
RERIEY
35 ACaAhaD! B Waesd! TET Marel st 9ersd 9ag |

R.99. e e &t e Ry W FeE

e AeTs gl SIS Teg W ISTA &1 (oW FHIoW T 959 |
) WIETA SAAH] S3aAls /Gl T [UE] 955 99 0.4 TH.UA. Bl SEe BT L0y
@ 81 T5g T 9.0 TA.UA. &I ST ST 0% @] T |
b el T U A&l 413 (FEHT 000 FHIHT dlel 00 UM 9T G grg) , el
HAETT (Seed Coat) ATHT HST WUHT a9 A3 (W& Tel@s aTel) T4T Aferd TaTd qUHT
A3eears [UF] Fel AR g1 (8 TH.UH a1 ael 78+ TR 318 el Jgel HIe g
REEY
p IS AIGAT T T HIEaT 35 a1 Sub sample E1 T e T TABHI Sub sample
Weight ¥ T &€ #1391 (Intact Seed) W=l %H & @?I
b HICHT ST3HT Sub sample Fﬂ'&“rﬁ?f ISES H%Qiblf wierar (Weighed container) T | JIATS
¥ e 3T FE1 ATaraRvT FFIEHAT ATST e |

TS FHICHT AATATHT Pre-drying Tff\:q%;fl
b Tl HIET ATHHT A3 @l T g 9€g §F ¥.0 TH.UH. T S HEAer Loy gt
T WY W 2.0 TH.UA. T SCEE ag Y% e 5 w1 |
P THT ATAHT F-FAT S AU qH 578 |
b FHTHAT TART T 3ATTE AiSr, TS e THY T T 06 |
>aﬁﬁﬁﬂ?wqﬁﬂ@msealﬂﬁmﬁqﬁl
} TRISTAT SreaT ZeAAd (decimal) T81E 09 siedwd o] w63 |
b THEAT RAE TSTEAT decimal TSIE U&F dHTFH AA o] 16 |
b T TUEATH! T A £ 0.3 HAAHET FE B HUAT T THET T 95 |
b B B STCATRT SSHT AT Wit AT qOAr e T o ISTA P Seerd i
AR E gHTs (pre-dry) T4 9= |

T qRITUT AT FATITAGT FEIET FTTIAT J0



drewr Fea afus W 9 ud gaErs T ik
» e O 1 9 aTeliRT S e wfder afte qremr wu ggher geamr 3uq A
T G IE gFE T 9wy |
o QAT TAT ITAATAIBT IS Q% A=aT HH FEamar <3 dgarg 930 T @
AT HUHT AT Q0 FFe 19 1Y |
o YTHHHT AIAE Q% AT HH FEa=ar <arse T aFad! dgarg 93y 9wl &9
AT e S Hl A 30 R4, A EEEd Wl AWEA Qo e I
g |
o T T4 GHTE AT AIgells AR FEHT R Twel 0 T T8 |
o Yy WRET FAST A HURT Wb AT Agers &Y g o A W gEre wudn
AWMTAT 0 TH TH WeaT SATET aFal 9de Fg X I—Y Hel 9F0 gH3] ey |
o 30% 97T FEI AT WUHT Afiw! Aears A SISH 9 W) Tg 94 |
» 0 G gy gear wvE T A T @Y gEE aiE T wgiREr wE did 4 0
g#Te (Predrying) T Ul AATATHT (Stage 1)1 AT w9 er |
g o A9 WU 9 GFE (Predrying) TRHT 5 AT TABIETATS AT AT (U™
YAHAE UF UF 9T F18 T4 |
b TG TS qovd Ul Frea wler w5 By aaar feas wfaea Sy @y a9 0
¥HTS (Predrying) HT EMAT ATEATHT (Stage II) FrEa™H! Hfaerd 2 |

TART A WA T A-ad B e Fabled 1w

e wiaera (sAfFaw), M% = (S, +5,) - S, x S,/100
T,

S, (Stagel) = Qj W’a‘“ﬁ eI gidera

S, (Stage Il) = T4 GHTS eyl Frear wicerd

A3 e o a1 9 AT gHTS AIHH T GHI:

- . Drying time at
. Grinding/| High tempera- ) . .
Species . high tempera- Predrying requirement
cutting ture(130°c
ture (h)
1 2 3 4 5
Allium spp. No - -

Arachis hypogeal |Cut - To 17% moisture content or less

Avena spp. Coarse |Yes 2 To 17% moisture content or less
Beta vulgaris No Yes 1
Brassica spp. No - -
Bromus spp. No Yes 1

99 T qRIETOT TAT FAT(TATT FEIET AT



Drying time at
Grinding/| High tempera- ying

Species high tempera- Predrying requirement
P cutting ture(130°c & P ying req
ture (h)

Cannabis Sativa  |No Yes 1 -
Capsicum spp. No - - -
Cenchrus spp. No Yes 1 -
Chloris gyana No Yes 1 -
Cicer arietinum Coarse |Yes 1 To 17% moisture content or less
Cucumis spp. No Yes 1 -
Cucurbita spp. No Yes 1 -
Cuminum cymi-

No Yes 1 -
num
Cynodon dactylon [No Yes 1 -
Dactylis glomera-

No Yes 1 -
ta
Dacus carota No Yes 1 -
Elytrigia spp. No Yes 1 -
Fagopyrum . .

Fine Yes 2 To 17% moisture content or less
esculentum
Festuca spp. No Yes 1 -
Glycine max Coarse |- - To 12% moisture content or less
Gossipium spp. Fine - - To 17% moisture content or less
Helianthus annus [No - - -
Holcus lanatus No Yes 1 -
Hordeum vulgare |Fine Yes 2 To 17% moisture content or less
Lactuca sativa No Yes 1 -
Lathyrus spp Coarse |Yes 1 To 17% moisture content or less
Lepidium sativum [No Yes 1 -
Linum usitatissi-

No - - -
mum
Lolium spp No Yes 1 -
Lotus spp No Yes 1 -
Lupinus spp Coarse |Yes 2 To 17% moisture content or less
Macroptilium

p Coarse |Yes 1 To 17% moisture content or less

atropurpureum
Medicago spp No Yes 1 -
Melilotus spp No Yes 1 -

T qRITUT AT FATITAGT FEIET FTTIAT 9




Drying time at
Grinding/| High tempera- ying

Species cutting ture(130% high tempera- Predrying requirement
ture (h)
Nicotiana ta- No Yes 1 )
bacum
Oryza sativa Fine Yes 2 To 13% moisture content or less
Panicum spp No Yes 2 -
Papaver som-
mfz rum No Yes 1 -
Paspalum spp No Yes 1 -
Phalaris spp No Yes 1 -
Phaseolus spp Coarse |Yes 1 To 17% moisture content or less
Pisum sativum
Poa spp No Yes 1 -
Raphanus sativus [No - - -
Ricinus communis|Cut - - To 17% moisture content or less
Secale cereale Fine Yes 2 To 17% moisture content or less

Sesamum indicum |No - - -

Setaria spp No Yes 1 -
Sinapis spp No - - -
Solanum melon-

No - - -
gena
Sorghum spp Fine Yes 2 To 17% moisture content or less
Spinacia oleracea |No Yes 1 -
Trifolium spp No Yes 1 -
Triticum spp Fine Yes 2 To 17% moisture content or less
Vicia spp Coarse |Yes 1 To 17% moisture content or less
Vigna spp Coarse |Yes 1 To 17% moisture content or less
Zea mays Fine Yes 4 To 17% moisture content or less

y3 I RTETUT FAT FATTIAT GEEN AT



Q0. 9000 Gl dicT WI_ToT

90.9. WEeA: 000 T dlel TALIT gl AHT Teeh! WL, TSI q4T [EATRT AT
SN TS | AT TULEAT FTEROTTAT JHIT SASAT T MR |

10.R. SEYA: TAAH {000 TAHT qiel dTel I & |

0.3, Rgra: Sfeus! aRamm T 98 GeHl TgEdr AT g T 1000 TG dd
BRI

90.¥. JIH: AN YRSl NIHI AT T IJUHTEE S U Il S3H! §HAT
Vacuum Counter YIRT TIWIWU: AT GANTLMATAT BTael §f 3 TUET T TIWI

Qo.%. TgE fafe:
b FHEEH THAT WTH G ISTA Rules THR Oven method ¢ € q@&ror T4 st
FE T |
b AT feremr |
» 1000 Wl'cﬁ?ﬁﬁg% H1d AT AET T AT Replication AA I0ET T 35 TR T
g |
Q0.%.9q. X BT EAT O T A
b QX BT AT, AS AT T AR TH T AGH B AT o |
b AT T FopaTeg T THATCATS WTHAT TG [SramuTehT oW AfaR S¥Headl S T 4000

TTHT et e |

90.Y.R. Replicate AT I fafer:
» YEAT fETuEe WE 8 S qGiHET 100, 400 D G & Replication T T |
»T TS Replications (X-weight 3T each replicate) &&aTs ISTA Rules o [y W qqeq
Purity analysis Ea) weighing principle ST TTHATHT EIEc) AASHT qrer (e o
b E¥F Replication (x) €&aTg ¥ (Square) T X2 FapTes |
y foram e Replication FEEal ?I\JFFWT% EIE >X e |
» €& Replication FEDI X2 WA=l S X2 Fared |
» [af¥= Replication B&HI TRT X &g =¥ T (5 X)? Fapre |
» SX TS Number of Replications (&) & 9RT 7 X(mean) Fa&Tes |
» Q000 TETHT AT Mo X+q0 TIEI LRl gﬂT Calculation T X biases%, & @7[ qar
TAIMIA Variance, Standard deviation/Coefficient of Variation FaTe |
b ($x2/n - mean?) &1 A ATER Variance calculation (V) T |
b Variance %I a¥Hd (Square root) T Standard deviation (SD) Fa&Tes |
» [Standard deviation«q00] / X %I g7 WIRT T Coefficient of Variation (CV) W&o |
I qRIeTOT FAT FATITAGH TEET FTTAT vg




» AT Coefficient of Variation free flowing seed T ¥ 9T ¥ ¥Wal %H T Chaffy Seed HT & 4T
§ WvaT Y ATTAT X+40 AR Q000 TS Al Hebrell S THASAT Replication &1
et fruahT 21 A8 TereradT gt (Rear qdemene s Wal B! viaed aid
Teeg ) AT Tors |

» A Coefficient of Variation free flowing seed ¥ W=aT &Gl T Chaffy Seed T & W=al ol
ATTAT AT 00, 00 TAIHI A & Replication TFH TUET T 9 & Replications TATI |

» 9% Replications T SATITAT SD HaTedt T X + R SD Calculation T |

» Calculation &7 [T Replication ar Range o ge TIYATS Calculation 3T €2T3H T 400

TTRT ATl HaTe |

vy 1T qRIETOT TAT FATTAGT Graa=eft FTForT



1000 SEED WEIGHT TEST (g.)

Test 1 (8 replications)

Test 2 (16 replications)

100 100 100
X x? 100 seeds | x x? X2 X x?
seeds seeds seeds
R1 R5 R9 R13
R2 R6 R10 R14
R3 R7 R11 R14
R4 R8 R12 R16
>x= S.D.= Variance=
2X=
(3x) 2=
S.D.=
Sx 2= CV.= (>x) 2=
X= Sx3=
1000 seed wt. X+ 2SD
Variance= XX10=.......... X10 X (of 16 repli- X(of remaining replicates) =
cates)= XX10=.0ooooerenren
Name of Seed Analyst
Signature: ....cocovvevevenennn.
Date...
Office stamp:
T GV TAT FACTAGT GFIelT FTTSAT J&



qq. BIdc HIIT clon3a fAffid) RMasIiRd 319ART d2m UNIRNGTAT
UGI3dl oldfoll dAR Ulol fafar

(Hand Halving Method)

99.9. A @R 90 e
» 21 Fafer et wfr e it SRE 5 |
» A3 THATST T 9T TS I+ TWUH] WWF&%W@I
b TE FATHT THAATS el g5 AR [FHH g | 79Uty e4d ANTars O g5 goptl
oS IR =R 2T Ay |
b B TAF THITS g5 TEH sl AE T8 a5 |
b ATS qE HEX F qEells foid T AhT qBelld Gral Tqelrs Tars=g |
b 7 7 FRETE T did ATEerS e W T Targs Wi |
b STHEATSRT el ATl AT WUTey TEATHT GFi AR TG 1 T a1 Ryt w8
THAT a0 HRA FHA TN FARTIAHAT TET3T |
P TR BTAS A3 HAST T 9N ers fafddre w9ar qar ard yanrenerr getser s ¥
WRT T e A9 ¥ e #wRa #Ra 3 ggare sfeus! g1 5 |
» Frre T < v e fafr Swas ewere wuE g sl At I Fme forg o v s
TEHT B TG |
b AT AATHATS AT FHATST TAT ANT TS AR ab] FATAAIT T4 Ah+3 |

99.R. FAISEE AT AT THAT TAR T [ T Svame 1 At

b GTHT S SO UH TAT TATHT A3 R0 AW HErs |

b AT =1 ST TR dlel Q00 UTH =TS |

b STEEATSRT YRIEA dier fore |

b TE AT T ol T EHT Ferdre AT THATS THET HErs |

b S THATATS Aleel g5 WNTHT TSI T | CIEUieg 838 WITaTs I: 35 CoBTHT [oTei T
=TT A3 |

b B GUE THIATS g5 BTSS! A& q8 SIS |

b AT T WEA P U ABES o1 T AT qeels Gl TaAes Bargs W |

y 7l 7w fafeae Sgerens €9 gaw gv Taree o |

P AT 00 UMW THAEE HNA HRA L0 UMW, YO YW THAEE HRA B Y TH T Y
TR TEEEE Q2.4 U T @A A |

b AT WRT TS FAlEa! FART T Wiafed dvaed HUAT A1 B T 9.4 T g g |

b TFATeg HIA THATHT HUHT G T HATHT ASclls AT T T HHSHT bg T |

b AT FATAH I T T ATADT T TS |

Jbo T qRIETOT TAT FAT(TATT FEIET AT



Figure: Hand halving method

BTdel WNT SRS faferehl Sifer T aeT

e BTael M RIS
efip! B 9 (co Wiaerd) @ a=
D! B 3 (R0 widerd) : we

ANT SIS SAh el H:
AT FHRE 9 F A : o T
ATAFT A 2 Fr A 30 UMW

FATHII TG, ¢ FAMCAFI TGAHT dlel (AReT) ¢ ] pic)
FACHII TAAHT qtel (ARF) © o, DIk
LT AT TS o : +0.Y Fiderd /A BIAeT WRT ST T o,
AT e fafer siter = aftawr
FIACT W TS Fafey H1 AT g 0 i © 4R, X AW TAEE 1+ Y0 Fed
ACNETHT | F THART | FH THAH IAT | BB AT (FEE | BRI
wE FdE® diel | diel T ARdE® | «q00 / B TG
AT WU T AT )

q

Q

3

¥

Fy

g

o

z

]

q0

rad oA F

it o e

v

I qRIeTOT AT FATTAGT TEEL FATTHAA

JT



WITHT AT T e s Sufedfaet s

BIACT ANT TEMCHT T e TACH : £ 4.0 Wi
ARNEURT | GFHT ASH! | GAH AIHT | g3 AT Al | AR AT | HAHT I
qH Al (rean) | drer (o) | (o) T T
9
'.2
S
¥
Y
&
C]
c
2
q0
SISk FoATH B
Standard “IAAH B
Deviation
Araa

gTdel AT TS &8 THy Afde:

Je

I RTETUT FAT FATTIAT GEEN AT



q2. di3 fIA136l d=AT 19T GTaN3al 3UDBRUIMI Sitd dral Agifodd 3iTel

(Divider Check)

9R.9. A o
b FANTETEATHT THEATHT AR I TEAS THA(Submitted sample )T ST A qFIUT
ARATTATE Wi TR g 96 |
b QA AT (Submitted sample) AT FARTEAT e 9 HEmST 01 wW T oS
T=7e% (Dividers) T TIRT T TAR THT HA THAT (Working sample) FfTedea® o

17 |

mg:'eh‘r R AR TN g A3 [HEe aar 9N SR SUHEeh! S+ a7
I MRE] 65 |
b FHRAHTE IIHLT FAE F WAfTFH! RO A3 HAST T4 9T TS HIAr T
UREH TG |
b AT TT BT ITHT TF IUHT TN 9 eqfchabl I WAt T qiheg; |

9.3, WARTIATHT BRI AT WH I AR

b FARTITATHT BTH HAT I1E T Soil dividers, Boerner dividers, Centrifugal dividers, variable
sample dividers 8% JINT T Al |
b T SAEEAET W TIF TAT BT N S [Atdes! 9 TRt I | |

93.3. TATRIEET AT g4 fWEs e $aee [iEd et wi Wit 1ies:
b T %1 THAT WE I
b THATATS 5 WRTAT a7aT ART TS
b ANT TS HHAT A3 ¥ HAEcH HgWd T IHA HRT AN ¥ gedhl TaTdee THd axEs
T A T=ABT AT |
y ArS TS T 9T TS HTEE SUST G T WEAEEH E W g g e
EIREZURCItsIRIC I
b AT TG BT ITHT TAT ITHT A T s gl e T |

1R.Y. fewmgsTene g it
b TS g AT AL 9RT O9e a1 eRlgad St T |
) THATHT HUH! =3 T FEEeH ATIAAs HEWE TS a1 GAE TH Sa AT
stge) a1 stge Wi T |
» RWTEETeT THATENS % FER WNTAT fEWTor T = TIE ST Wit T |
b FARTITIETAT EIAIAAT GHEATD] AN Q000 YA AT UH g 9B 000 JHEHT
VI AT TS (b AT W) |
T qRITUT AT FATITAGT FEIET FTTIAT &0




b VA THAT SIS GO0 I Wab o g ¥ 00 YW Wl A9 fHareT |
by Sifer 976 T W AT EATT dter for ¥ el bSO |

) JTHTH] TAN T THAS R I 3 GEHaF (Hars |

b AGUTE THATATS g8 WA FETSie T g WIS Ao e Wi |

b SWITH FREEAS {0 ICHAF B3I |

b O QO] AT dtet ferg A T |

?WWW

fewrdex . AT THAT - AT A (THE):

e | U 9T e | ot aRh e | WRE | eeaeR | siead
WUHT TAAH! AT | AU A dret

q

R

3

¥

Y

&

©

(o4

2

q0

TACY + R UMW

AT T T e

QR.%. FAICH TFEFUHT SIHH AT
> TANTTATHT HIATFGAT THETD] AN 1000 YW THAT WH B HUHIA {000 A
I AT ST (b AT Wgh) |
b VAT AT TG GO0 YW Heb AT g T R00 U AT g FHama |
b S YTE AT I AT e o T ey e T |
b JUBIIH] FART T A R R 3 Ueahaed HEra |
b THATATE AT TS fAfdae QR4 W S @ T H1 THA G 7 |
b ST FI THAETE FH (a7 Tg) T T AT T
b oIS AT AT S TS o |
b AT FAARG HEAHT T IS eI |

&9 I RTETUT FAT FATTIAT GEEN AT




b THATHT Tl Haerd MebTer A gaieed S T T Afdses! saredr I |

JUHEI T GAlCHh] AT el 99 BRA

fewrge . AT AT TR qeT (STT):
TS [T AT Wbl | WeTh! | Heb T WSB! | HATH! | BIRAT | BEATER
Atet drer | e | e A | e
9
?
3
¥
Y
&
]
z
2
q0
AAHT AR TACH: 0 T 9.0
THTIT T 5 oot AT e

9R.5. et Sta = aRer:

» RWTdeR U oreTe 9l SreHn A i cwe owe e 16y |

p S Fede A AiGATHT 1 |

) TANTLIETHT FANT g &9 fewrdewee a9 9 fdmeee grr Wi WisH |

T qYAETT TAT FATIAATT FEIEf FATISIT

&9




Q3. 3112 oltal AesId) Calibration drel Aglfodd a2l RAacIR®
dR®1

(Calibration of moisture meter with oven)

(Calibration T RIgT=d, HUIH! SR THATHI AR THATTS (U, W, FAT Ao TeAH]
WIART, e e A g7 A W)

93.9. I
b AT AT FA=AT Calibration 9 FUET THAT (check sample) TATT T |
b TSl AT I Calibration 7T |

93.R. Calibration &I Rgra

b T3 THATETS STarel A1 I+ (moisture meter) TAT &3 TATST ITHITH] TARTATE (oven
method ) FrET wleor @ Afderers g 1 |

b AT AT T+AHT TANTEAE 00 U FRA GUE T Gebuiey a1 a9 Ush 9dah AHard
TUHT Calibration Tlff ‘ﬁ?ﬁ |

b STQATYT AT T Calibration ¥T&T T ATelioh! THATT T AR Calibration T YHagT
TIR T 96§ | AT aHI THARNT Calibration TR&T AT A Feael Mgl AT
calibrated result 9T 98 |

13.3.J9HTEE

b STTET AT I+ (moisture meter), FTeAT |
b ATATHT TARTETE B qaw 9 AEed® 99 GFqu HE9E T4 SUHURE |

93.Y. Calibration I ARGT:

93.¥.9. Calibration &1 I I WEuHIEE

b Calibration g falV=l dcaeedl oE< *Iéeg u1t§|: AT UbT, EIRE) tlﬁ'cﬁ?ﬁT, qrufers
TGN, ATHHA, TAT FHEEEHT P T /AT |

b THEAT FHTFA [l T 9ag diidh THAT FANTENATD] ATATE0H &l THT T FFIaal
@ |

93.¥.R. Calibration THAT A3 ANH:

b FHETHT 9 USET AT I qeT SAAeTH! % -Y qeT THARE for |
b AT FH AT et e e BT Afaer & geree w= SR 9 SIaE dent
T Calibration W\a:q?fa |
» Calibration WWW,@@WWWWW@@?I
b I THATHT FHATECe® METAT BT a1 Fexiel a7 A% TaRT G T I8 | A=I41 TaT
&3 FS TRIETUT TAT FATIAAGT THIEf TS




Al e e |

p THATATS e A T e AR WiEwr 33 e wn Wik 18 Ty w6 |

b Calibration FHAT TR T 0 & FHA YW T 9ag T TS WISR T TCAT LR
ol afcaaamr wer T afFEg |

93.¥.3. Calibration THATSNE 1 THAT TAR U AIHT:
AT UF ARGEH] TAN T Calibration THHATEIE 1 THAT TR I Wihee:

b SATHT SATAT G CATEl TS e AT TR SIAG G g A

b STHAT WUHT IeHT HE Gl T e AEstehl I Ages @earss T Tedl GHArs 3
3 3 TaF T S |

b 1 THATCTE ATATERURT 30 JHTE Heal T TFIHAT AT & gae |

93.¥.¥. Calibration 9 qfhT
RRAT Q. Semel AT TSR] TARTETE R Aoy 9eaT deEl AT JAnTeTe A ade

b Calibration TTHATHT WUHI FEAHHI AAT FAT A ToAHT AN 9wl TS AR
TIRTETE e, e I |
GPRAT R. Wl AT AT WIS Calibration THATEST HEar wlie:

b T=7 AT Gea ATER Calibration THATAE O acT H1 THARE g STetier AT
TAB! FANTETE AT T T |
b YIF qUEA Ufeg FT FHATCTS Calibration THATHT TET AW ¥l Gerdel fHErSH ¥
P! HT THAT T3 |
GERAT 3. SIEET AT TeAeRT FAnTEre Rea wdan aRasnaty I S s Beas
TEET T |

93.¥.%. Ao HebTed i
9. ANHT TR eI g

o YU Calibration sample HT AMTHT FANTETE =Ea™ TUEAT THI 35 a1 AdEe WH
T Al |

o X1 = WATY AT FAHT FART Vel ISl ATATHT FANTSE UHT e e Tt
Ataem (wiEear 9.)

o X2 = SMEl AT FABI TN 4l I: AR FANEE =Iea qequishl Afasm (J=rar
3.)

o X1/ X2 T AT o8 @9 Freamar 7 (true value) R |

o X1/X2 FT FASTHT HXF 0,3 WIIETd HwaT gET WA Calibration FHHAT I7: IRRIST T4 |

T qRITUT AT FATITAGT FEIET FTTIAT &d



3. ST A F=Ab TARTEE WTH B! Ghevrehl s
o YUF Calibration sample | S@Tel AT I=A%T JANEE FEaE TQ&0 THT qF aaT
Afae® e T AfFeg | (i.e. y1,y2 and y3)
o A dEer AfSTEEHT AEd FEHeT YX =[ y1+y2 +y3]/3
o YX TTC @I BT AT (true value) BETE 21 value a&Te |
3. TACH:

(T 21 value T THATHT ANMBUDT A+AH ALHI ATHAR €A AT HH HTAT FATL AT T=acl
fauepT Afae wRuer T farafer | afeg |

@ S " A+AH ALHT ATHAH T
(true value) (T dfaT) (Maximum permissible limit)
q0 YiqeTa =T HH WUHT ST 43 (Non chaffy seed) +0.¥%
2R A9 (chaffy seed) +0.4%
90 WAeTd W=aT af¢ WuHT e A3 (Non chaffy seed) + 0.0 X =rEameT gfderd
2R A9 (chaffy seed) + 0.0% X e i

&y T qRIETOT TAT FAT(TATT FEIET AT



Calibration of moisture meter with oven

............. P THAH! AN T S8l A F=Ab! Calibration TRUHT Al Adaa (Im#T)

Final
qaT Rep. IM1|M2 | M3 | M%(Average) result Tolerance
u

STATYT AT Tt JART =g fFrear| Rl
AT FET MST AR FANTEIE 0.
e e TRUeHT Aaer (X1) R3

ST AT TAHT GANTETE e Y1 |y2 |¥3
THAT  RTHT A T "R 0.3
Fraa (vx)
AT A A=ADT AT B
R C R
T FreaE gfew g Afeen R2
(x2) R3
g FEaer AT (True value)
T (Tv)

Z1 value (Yx 9 @9 %WTV — YX = T s
AT (True value) T@Ts Faprey)|(calculated value)

EARIREISH

9.4 wiaea  Beamer (e
EECAEICRREAIRE AR W2 | | R (Tabulated
WAT  True value T amerear)|value)

A% ATH ATHAH T

AAAH FEAFT: Z1 value SITHT TNHTFHT A% FSIH1 AlIFTH TAEHT aqaT T G 7737
TSV HH YUBICT SAIT A T [RUBT Ao TG T e e @b ama |

O.R

(X1+X2) /2= oo, S 0.3

T qRITUT AT FATITAGT FEIET FTTIAT &



14. Quality assurance check for oven (Five Point Check)

(Calibration of oven at all level so that all shelves could show same temperature)

Mois- . Final .
o Can Differ- | Aver- . Differ-
S.N.| Description |Rep M1|M2|M3| ture Moisture Remark
no. ence age ence
% %
1 Upper level [R1 [US-1
South point [R2 |US-2
5 Lower level [R1 [LS-1
south point |R2 |LS-2
3 Upper level [R1 [UC-1
Centre point|R2 (UC-2
A Lower level |R1 |LC-1
Centre point|R2 [LC-2
s Upper level [R1 |UE-1
East point R2 |UE-2
6 Lower level |R1 |LE-1
East point R2 |[LE-2
; Upper level |[R1 |UW-1
West point  |R2  |[UW-2
g Lower level |R1 |LW-1
West point |R2 [LW-2
9 Upper level |[R1 |UN-1
North point |[R2 |[UN-2
10 Lower level |R1 |LN-1
North point |R2 |LN-2
Results:

The difference in moisture percentage of wheat sample at two replications shall not be more
than 0.2, so it can be concluded that all level in moisture oven have same temperature.

&l I RTETUT FAT FATTIAT GEEN AT



15. Calibration of seed Grinder

(through temperature and quality check of ground material)

15.1. Control of the temperature in the Ground materials

® The sample should have acclimatized in room where the mill is for at least 24 hours

Measure the temperature in the sample before grinding
Grind the sample, measure the temperature

If the temperature in the ground material has not increased by 10°C, the mill is acceptable
When a large number of samples have to be ground in arrow (i.e. one after another) the

laboratory shall make precautions to avoid reporting too low moisture contents.

This can be done in the following way :

Control of temperature in the ground material:
® Prepare, for eg. 10 samples from the same sample for grinding, let the samples acclimatize
to the temperature in the room where the mill is placed. Grind one sample, measure the
temperature in the ground material. Grind the other samples in a row without any time

lapse between the samples or in normal work flow
® Check the temperature of the ground samples immediately after grinding.
® From these results we can find how many samples we can grind in a row.

Temperature of ground material, when the grinder is working on samples ground in a row,

grinder ‘A’
Working sample Temperature °C Temperature °C after | Temperature °C difference
number before grinding grinding before and after grinding
1
2
3
4
5
6
7
8
9
10
T qEETUT TAT FATITAGT TR T &T




15.2. Quality check and Calibration of grinder
For checking the quality of the grinding the following procedures can be followed.
Fine grinding

® Take a dry sample of less than 14% moisture of a relevant species.

® Weigh around 50 grams of sample.

® Place your sieves, 1.0mm ,0.5mm and the bottom sieve on top of each other.

® Grind the seed; clean the mill, so that any residue in the mill are collected into the collect-
ing pan.

® Putit on the upper sieve.

® Manual sieving: shake the sieving back and forth moderately for 2 minutes.

® Mechanical sieving: switch on the sieving machine for 2 minutes.

® \Weigh the ground material to at least 2 decimal places.

If grinder is out of tolerance, use another setting of the mill, either finer or coarser
Results from sieving ground material from wheat.
For fine grinding (Moisture ......% ,Weight of sample 50g)

. ) ) Wheat of Result in ..
Sieve fraction sizes ) Limits ok ?

fraction percentage

Greater than 1.0mm Maximum allowed is 10%

Less than 1.0 mm and

greater than 0.5 mm

Less than 0.5 mm Minimum allowed 1s 50%

Total

For Coarse grinding (Moisture........ %, Weight of sample 50g)

. . . Wheat of fraction . o
Sieve fraction sizes Result in percentage Limits ok ?

At least 45% shall pass
through

Greater than 4.0mm

Less than 4.0 mm and
greater than 2.0 mm

Not more than 55% shall
pass through

Less than 2.0 mm

Total

&e T qRIETOT TAT FAT(TATT FEIET AT



16.Calibration of seed dividers

(FARTETIETaT T e 1 fafd, & < s q9r 9T eSS SUSET Calibration UF
Calculation F¥aIFdl sFaeTd® F14)

9%.9. TANTEIETHET B THAT TG ARG
b FARTITIETAT 6T TG SAISaT Sg Hasher oM Jqar) qifhusw! il T dret swwaT
BT BTE TN AeTaT B A o ST €7 |
P HE AT SIS At R A9 MEeT qur W e SUSUeT WANT T
TARTLTEATHT 78 THAT TR 9 |ieg |
b BT AT AR et ae g e aiwee 95 B Uh aiet auers i |

9%.9.9. M THAT TR M TANT A IIHWEE T farer:

. HFHIHB UESY (A9 TAST T91 9NT TS A+ IIHIT)

o At e FpiawT dreet sEd: 9, W, G o, T, W, Mo, Maieeeds
AEF AT U Wel THHT Seeels ITIH g |

o TR TpTerhT Sgee ARTET, T o WANT TRA U6 91 AREEAT U U ATTEAT
TR WUt TET YT Ageears T, FHErsT T 70T o afd &6 o1 g7g |

o TEAT IUHMEE AT ASHN THATATS HRT HRA g5 AW foenford wéeg |

o TEATTH TARTLATH] THATHT AN TETRUHT THATATS THATEHT T3 R 2 3 TEHaH
e |

o G WAF qEH TYATE HATIS ART BT THAT TAR UM U W o T bt TS
Bl

o I FTFER AU B TGB! AHRT Boobl Hel T ATTHT BT THAT I THE - oeraeq
H Feor@ TRUFT THAE AERAEE S |

o TEAT IUFHEEATS AlRAIH! UF U Calibration T W& |

(%) Conical Divider (Boerner type)

o JTAT TUICT &3 @A hopper, gate, valve T Bty RINSUREIRIES
grgr, THAIE SI38T IUBLM WS WUH! Feael gal Athd ae
AMYYT AT ASTBTHT ST g |

o ﬁwmﬁaﬂﬁmﬁ Bafflet Wﬁw alternate channels
and spaces % E g |

e ¥¥ (R 2T channels T IR 92T spaces) a2l port & HUHT
AT JUHT TG AT G AR G ATHRET ASedls IIH
T |

e 3% (9% 92T channels T 9% 92T spaces) a2l port &% WU

IS qRTETOT qAT FATITAGT Gl FTIAT b0




ST g |
o T ITHLT TR T AT Gl AiHeg a8 TR T 99 S qeT:r T g7g |
o GHT FHIAT AT ITHTTAE @il BT HEQDB! FART T T T =g |

FECAUEARRINRIGHEICE

b JTHIIT GHT AU TAUSHT AT T | A THT TATHT JTHTATS @Il gTarh] qEdla! TAnT
T FHT T

b STFHETE S WET T TAETAT sample containers T |

) STFETHI valve HIAT gate T8 § & Siie T |

b FARTETEATHT THEAH] AN I THATATE hopper AT T=AT3 |

» valve YAl gate Wle |

>WW§TWW§WW€Wsamplecontainers HT STHAT §79 |

4 3’% AITHT forTeid 90X sample containers T STFAT 9U&HT THATATS 9 hopper HI LCRUICE]
T AHT ANTeTs FGrgd |

» P AR AFUERT AT=aT EobT HE TET Hermr F THAT I AL T A
Jeol@ TTRUHT EBATETS ARRAET o |

b HTH THAT TR ASTHUEG AT IR @Il gTaTeh! Healel 9T T 968, |

b TEAT JUBEEATS AlbUH! [AfdeTe AZh! U s Afard TUAT Calibration 71 |

(@) Centrifugal divider (Gamet type)

» AFEE Centrifugal force T HRITT FRUT MR g |
b T ARG AGetels dc=a i fawr gfe® disc
[T g Igae IqH SEAL qUHT Centrifugal force
1 FT A9 flRT g€ s Bl g

y AT AS HEST TUT AR TG SUSLHT TANT &
el 9 SUHLTAT @bl adjustable feet T TR
ITHWEAE TN g T4 el ey Tg 94
F AT AFAE W TRT qdT T e THA e T
HET T | ,
b THATATS IUHIAT T BT+ S A=A I T4 T
Wy |

L CAUR LI RIGRCICE

b BT FHT WU THUGHT qUT Tael [0l AHelD! i T | A R THUAT ITHTATS el
FTATHT HEAD! TANT T T T T IUHATS ad WAL TH |

) JUHTTEE A3 GE g’?{ g&ﬂ%‘éﬂT sample containers T |
LA I RTETUT FAT FATTIAT GEEN AT




b STFELIHT valve HIAT gate € § P W= T |

b TIANTETATHT TR AN U THATCATS hopper AT GeATS | THATCTS SUHTH AhHEFH
& F=mr 9 IR T |

) JUHLTH! ad 47 T | FE® Centrifugal force T BRI FRUT R S |
>WW§TWW?§W@T®HWsamplecontainersmmgr_aql

> g‘% qRTAT TerTiora HUT sample containers AT STFAT ‘ﬂQ?ﬁ 7!"331?11_% 9 hopper HT a3
T ABT ANTATS g |

b THATATS UHAESH! aA3T /3 TCHFA AT AT RAST |

} AU UeAE USH AUACAIS WSS Rl B1H FYAT AN UHHT N I hopper H
TS |

» P 9ER ARPTRT AT WeaT EebT HE & AHT B TGA T TSI T A
Jeord TRUHT EHATS TERATIE o |

b HTH THAT TR TSdHRg AT IJIH @Il eTareh! HEarel qT T 959 |
>WWWW@W@W A=ad TYAT Calibration T |

(31) Soil type divider:

A3 THETST qUT 9T oS+ [™gd Conical
Divider &7 & &1 |

b T IUHIHA AATE b AT 5G|
» JUHLITHT UIST Hopper, ATST TEH! Channels |
A9 ducts, FeACT A9 AT g e T 0 W
Eﬁ?HopperﬂTmPan%ﬁmWI -
> Hopper HT @=IT3aT U&HTEeT Channels %1 ¢
TAFEHT O X GeAT3] 943 |

b AT FUH TR TAT AT Wl TR A I H=g |

Boerner Type Centrifugal Type Soil Type

Used for large seeds

Used for small seeds

Used for chaffy seeds

Manual

Operated through electricity

Manual

e.g: Wheat, Maize, Pea, etc.

e.g: Brassica, carrot, etc.

e.g: Paddy, Tomato, etc.

R. BIA A3 fHarsT qur W @ s+ &t (Hand halving method)
b AT ITHT TR TA AT Gl THhT AIeATE ITAH A |

b TG Tl THATENE Wfedl g8 AW Siierg T B WRTATs O 9 SN sl | Tedd
TR ANTATS I4: g5 WRT &1 JEdT & 9l -9 WREEH foiied 1 |

b T TAR UNHT & AT THEEES AHATG GUAC F THEE foig S T F THes
gaISe WM e | TG0 U USHAT SEAT ¥ AT THEE Athl @ |

b A e YA USh TAACATS BTSN AT Foeld TRUHT YEHATEE SRae |

b o AT (U] AITA=aT Eodbl Bal TdT ANerdl 1 AT JIH THE-oeraed qiY Joord

I qRIeTOT FAT FATITAGH TEET FTTAT LY



TRGDT FEHATCTS RS |

3. gm&qaﬁawzﬁ-@fw-ﬁam RT WS &t (Modified hand halving method)
b SUFUH T T T Grid e TRUHT greg ST SR AT T ATERET Cubic cells €%
TG T TUHT WET AT Goell §rg W qeihl g 4 Gl F4 75 CH §7g |
) THATATS THRAT (HEEgHI SSars Grid A UHAR 99 T4 @EMer |
} UG S Grid s SANCT=g, AT AN ASH @EEG T ATET 9N A3 ¢ AT @A g

|

b AU YA T TEACATE USTIS AT AR I Foohd TNUHT UHATers ARRAST
|

b o AR AT AIeval gosbT Hal TET qerdr Bl AT JIH TASwoiaraeq Y Joord
MRUHT G FREEe o |

¥, FFEATHT JANTS %14 FHAT I3 AT (Spoon method)

» a1 fafer e e single seeded species T R A R et |

b AIHT TATELT TUATT D! AN B THAT ST SUITH (&g A |

b AT ARBTH! RN ¢, T T =TF ATEAIS Tag |

b STHATCTE T QR T ety Temg gedrsy g4 |

b TATSIEATEATS U BT T SFAICTS. 9eh! 2Tl THTe T goehl JANT TR <ol AT Y STaie
HHHAG SIAE WAHE THAT o |

b o ATER AIRUBT ATAET Bobl HEl Fdl Al BT AT WIH AASeoreraed At
Jool@ TRUHT IHACE LREEs A |

1&.3. THAD! WISRI
(&) TQEAT THHRT AT
o NI TGN T THAT [UHT A=q0aedls haFd A T4 (el Al el T/ 98e0 T
KEET
o AT F FROE AT ATAT THATATE FUTET BTAT Yoot Il HISTHT AUERI TR T T |
(@) wder ufey:
o TET T THAAS FHEAAT U § o GEH gl TURARAT F U AT U T GRIE
YT ATAHTT ATSROMHE], Ufe] H R IO &l T T G T AR T
g |

96.3. NS TAWST A ART NS SYBIHT Calibration UH Calculation TFe=el
ARG AT
o 3T AUER S THATHT ATIRAT HERT T |

L3 FI T FAT FATITATT THIE FATTAT




o TARTLATHT T T4 GSTeUHT F¥I0 AT (Submitted Sample) TH&T T F# g%'—'fl

o TR JANTIICATAT T T JSTEUHT TIT F7AT (Submitted Sample) T wfffea g4
™ Representative sample %1@’ et qar WRuET Ao WH TN YR S
FRwer 9 WarsT 997 9T oS SUHTEE WANT T (Seed Divider such as
Conical / Boener, Centrifugal / Gamet, Riffle type / Soil type) |

o FANTIMATHT YANT MEeah! A= [FRmar 99 Mamss aar un sy IUHET (Seed
Divider such as Conical / Boener, Centrifugal / Gamet, Riffle type / Soil type) o F &l
FTH TRIEHT G o1 G AL Sl S e T @ A el g |

° HTE@C Hﬁﬁﬂ?ﬂ‘%’ EIGIEIPEC) @ T Representative sample o T et qem W 9=l At
TSI TN 19 fHarg qer 9 ohieH SUHUeedrs T9F JUIAT Calibration
MRE] Ty |

e B¥& WEAT AEAMT Calibration T Calibration Chart I9aT RIEED EIRSIIES TI'@??E?,{I

1%.3.9. 32T

o FANTMATHT THEAT T4 qETZUHT GFI0T THA@rS (Submitted Sample) widf{eea g4 &
Representative sample o ¥ ettt qom sRuel Al 9ars |

o TARTIATAT U] a3 [HATsT aar 9T ST IUBELAs 99T IHIAT  Calibration
TATRT TV AfTS AT TALHT {eraige 991 WRaal /g |

o T TAT YARTIATHT FANT WEg b [t fhfReent ars s qun unT evs s SUHesah
FIAAA®T A= T |

o IfT TEAT JUHEE IUIH ASRIUAT a1 YHEIE HUHAT T Out of Calibration TETHT FANT
T R T |

9%.3.R. Calibration TTHAT A3 ANH:

A9 HEsT qur wn . feem@ae (=@l | Calibration AT
TG JTHT EIED el (9T
Boener/ Conical Pisum sativum Triticum aestivum 900 (not more than)
Centrifugal/ Gamet/ Pascal |Triticum aestivum  |Brassica spp. 900 (not more than)
Soil type/ Riffle Brassica spp. Triticum aestivum 500 (not more than)

* Calibration AT 3% TR fFEmET Wlﬁlﬁ: A3 qu FEEe (segeriia @)

« Calibration THT ATSaT 7GHAT HmEe ¥R HALTT s7a1 H 7 g T |

* Calibration ¥+ W[l BIE H#AHT T Calibration THATHT &0 Wferd &3 q&T YO Herd
ferarae T 39w T |

T qRITUT AT FATITAGT FEIET FTTIAT bd



Figure: Divider Calibration

9%.3.3. Calibration @1 94T

b Section =, 3 T ¥ ¥. & HAHS oI |

>T‘ﬁﬁ5®€f Calibration SampIeTrh'@ T Y . & HHSH ﬂ@ YR E ?ﬁ?f Jeeld T HIGTHT
Calibration Sample B FRE Fﬁ?iﬂv_&' TN

bR . B HHSHT YN FHE@ i ATARHT Allowed range (i.e. +/-) Jeel@ T | I:
Al A AT AN 9 Y G Allowed range (i.e. +/-) di@ TEEA |

b Tt AT FARTIATHT TN HELeeh! STHLT AN T THATE. THRAT HaraT ¥ aqatg A
TB WM g8 WWTHT (Portion A and Portion B) ferrs 1+ |

b A ¥ B T g5 WNTHT IS IRUHT g AWTelg dtel T4 T a@els R H. T 3 . HHasH
AMHTHT TATHT e T |

A T B T 5 ANTAT WIS TRUHT g8 AN dterelrd SigT T Eers R . T 3 .
RHCHT AMHUH TIFAT TS T |

» Calibration Sample &7 WISid A WRT (Portion A) T WU&T &3 T [HAmEcaAS =Me-ieh!
YEIATT AT T A A3 T HAEears det dent dier T 3 . AT (Wt of seed ()
and Wt of Admixture(3)) ¥&s T |

b T T Calibration Sample &1 oISI@ B W (Portion B) AT HUS! 3 ¥ f@macers
eIl FETA e T A A T e e dent die T 3 F, wHedr (wi
of seed(%) and Wt of Admixture(&)) ¥&g T |

LY I RTETUT FAT FATTIAT GEEN AT




P AT ATB & A9 T FEmEears g7 Fams |

b UL AIcTeh SATETRAT WNT A T B 1 WA FHebred T X A, BT HHIH! IUehH TTAT e
T

b R . B HHSH %O TANT (nominal) HFTATE AW A UReTd Hid HedH T (High or Low)
i U G EHS T |

b R . B HHCH TFU ST (HS N@HI Hid adr Fravswhea! aer T |

b <. 3 AT Calibration Sample T dle ¥E T (I 9N A T B % A drd &)

b ART A AT WUHT SIHT dlel T AT B AT WUHT g dlel g T Ieh Hel dlefels . 3
HHTAT Calibration Sample T ASHI ?ﬁ?f Tl HISTAT {he T |

b AT A T WUHT TGS diel T AN B AT 9UHT [HErEcsh! diet digH T Swh el dterelrs
3 H.%! RHSHT Calibration Sample ! F@@ea®T dqle Wal FISTHT ¥&HE T |

b Calibration Sample WU THaTEEHT AT Febled T 3 F. & ®HSHT ¥be 11 (FEmwesT
T « 900/ Calibration Sample &7 e |

b T AT THETEEsh! Hfaerd T MRT B T U [HamEes! ufaerd Mabted T 3 . %I wHew
THE T | (AN A BT AEEEHT dier a1 AW B 6T WUHT EESH 9+ 900/ He
et atel) |

» Calibration Sample WRT A T YT B AT ‘ﬂQTﬁ TaTac®!r WiaeTde! ATIRAT Tolerance table
=

b Calibration T¥@T AT AT T B AT ﬂQ?rblf foaTaesT Ui Tolerance table ﬁ'@ range
= qe, TRt TRue! 3 HErsT T 9N TS SUB T S Gl BT NI AlbT
T Wiy AT ITHT JANTH <A13 @?I

FARTIATHT FINT WE¥gah! A= bRt g fHars= aar anT oisy IUHETH! Calibration
format T Tolerance table <l ﬁ“&’@blf EX

T qRITUT AT FATITAGT FEIET FTTIAT b&



Annex —XXI

SEED DIVIDER REGISTER Section 4
CONTROL FORM FOR CALIBRATION SAMPLE USE
Unit Description .......ccceevevvenneneenee e, Lab No.....ccccvevrnene
Chart Start Date.......cccoveeveeeeecececeens End Date................
AlloWed RANEE (/=) 5%ucreerrireerrieriereire et evste st s s enas
Calibration . . Weight after Change in Checked by
Date Initial Weight . . . .
Sample Calibration Weight (Initials)

Chart Accepted

Action on Failure:

Should weight gain or loss of the calibration sample be out with the Allowed Range immediately

remove the seed divider from the laboratory or, if this is not possible, place a notice on it
stating:-

"OUT OF CALIBRATION — DO NOT USE"

Inform the person currently responsible for seed dividers.

bb I RTETUT FAT FATTIAT GEEN AT



Annex =XXII

Section 2
SEED DIVIDER REGISTER
CONTROL FORM FOR SAMPLE DIVISION
Unit Description......ccocceeeeeeeveeveeseeeeveeiennns Lab NO .cveeeece e,
Chart Start Date.....vvvee e, EndDate....ooovevevviennnni...
Allowed Range (4 /=) 5%0..cuuvniniiiie e
Checked
Calibration | Weight of | Weight of | Weight | Percentage | Percentage b
pete Sample | Portion A | Portion B | of A+B ! Low Nominal High
o ) )
Portion A Portion B (i) PR —_—
Chart Start Date.....cccoeveeeveeee e End Date......cccceeueveueennenee
AlloWE RANGE (F /=) 5%Buerrieereceieree ettt et saev s e s na e
Chart Accepted BY....cooiveieveeccee e Date coceeeeeveeeee e

Action on failure to meet Allowed Range:

Immediately remove the seed divider from the laboratory or if this is not possible, place a notice

on it stating:

“OUT OF CALIBRATION —DO NOT USE” ; Inform the person currently responsible for seed dividers.

T qYAETT TAT FATIAATT FEIEf FATISIT
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Unit Description...

BOERNER/GAMET/SOIL TYPE DIVIDERS
CONTROL FORM FOR COMPONENT DIVISION

Action on failures to meet tolerance.

Lab No.
Chart Start Date... End Date..
Conducted By: Section 3
% of % of
. Weight of . . % of , .
Date Ca’{;[;rat Portion A Portion B Calibration WZ'Z:; of ﬁ:i’;:{ admixture in adr:;:tur aa:::;:tu Check by
Wt. of Wt, of Wtof \Weof | Wtof | Wtof \somple(24345 Calibration , ) Initials
Sample | portion Admixtur |portion | seed |admixt| g Bf245) | eC(3+6) Sample (¢/A) Portion | Portion
seed(2) A(3/C) | B(6/C)
Afl) e(3) |Bf4) (5) |ure(6)
Chart accepted y......vv v rvemevrersinssens Date....vrervrrsrrins

responsible person for seed dividers.

Immediately remve the seed divider from the laboratory or if this is not possible , place a notice on statin: " OUT OF CALIBRATION"- DO NOT USE" Inform currently

Comparison chart
Tabulated value Calculated | pomqrks (
% of
. Calculated
ad.in
calibrat value should
_’ High low | High | low | be within
ion
tabulated
sample
range)

LQ 19 GRIETOT FAT FATIAAGA THTEf FATTHT



Annex —=XXIV

Tolerance table for divider

Action on failure to meet tolerance:

Immediately remove the seed divider from the laboratory or if this is not possible, place a
notice on it stating:”"OUT OF CALIBRATION — DO NOT USE” ; Inform the currently responsible
person for seed dividers.

TOLERATED DIFFERENCES FOR THE SEPARATION OF AN ADMIXTURE IN A SAMPLE WHEN THE
SAMPLE IS DIVIDED INTO TWO HALVES (P=0.05)

Admixture Admixture in 1% Half Admixture in 2"Half
0.00 — 0.23 0.0% 100.0 %
0.24 — 0.31 8.3% 91.7 %
0.32 - 0.39 12.5% 87.5%
0.40 — 0.55 15.0% 85.0 %
0.56 — 0.71 214 % 78.6 %
0.72 — 0.87 25.0% 75.0%
0.88 — 1.11 273 % 72.7%
1.12 - 1.27 30.4 % 69.6 %
1.28 — 1.51 313% 68.8 %
1.52 - 1.83 32.9% 67.1%
1.84 — 2.07 34.8% 65.2 %
2.08 — 2.39 35.6 % 64.4 %
2.40 - 2.71 36.7% 63.3 %
2.72 - 3.03 37.5% 62.5%
3.04 - 3.43 38.2% 61.8 %
3.44 — 3.83 39.0% 62.0%
3.84 — 4.23 39.6 % 60.4 %
4.24 — 4.63 40.1 % 59.9 %
4.64 — 5.11 40.5% 59.5%
5.12 — 5.59 42.0% 59.0 %
5.60- 6.07 41.4 % 58.6 %
6.08 — 6.55 41.8% 58.2%
6.56 — 7.11 42.1% 57.9%
7.12 — 7.67 42.4% 57.6 %
7.68 — 8.23 42.7 % 573 %
8.24 — 8.87 43.0% 57.0%
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8.88 — 9.43
9.44 -10.07
10.08 -10.71
10.72-11.43
11.44-12.15
12.16 - 12.87
12.88 - 13.59
13.60-14.31
14.32-15.11
15.12-15.91
15.92 -16.79
16.80-17.59
17.60-18.47
18.48 - 19.35
19.36-20.23
20.24-21.19
21.20-22.15
22.16 - 24.07
24.08-25.11
25.12-26.15
26.16 - 27.19
27.20-28.31
28.32-30.47
30.48 - 31.59
31.60-33.99
34.00 - 36.39
36.40-37.59
37.60-40.15
40.16 -42.71
42.72

T1

43.2 %
43.4 %
43.7 %
43.8 %
44.1 %
44.2 %
44.4 %
44.6 %
44.7 %
44.8 %
45.0 %
45.1 %
45.2 %
45.3 %
45.5 %
45.6 %
45.7 %
45.8 %
45.9 %
46.0 %
46.1 %
46.2 %
46.3 %
46.4 %
46.5 %
46.6 %
46.7 %
46.8 %
46.9 %
47.0 %

56.8 %
56.6 %
56.3 %
56.2 %
55.9%
55.8 %
55.6 %
55.4 %
553 %
55.2 %
55.0%
54.9 %
54.8 %
54.7 %
54.5%
54.4 %
543 %
54.2 %
54.1%
54.0 %
53.9%
53.8%
53.7%
53.6 %
535%
53.4%
533 %
53.2%
53.1%
53.0%
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qu. §i3 3dTol BIAI3T (Germination Paper) @I IR (toxicity)
wRizTo1

b FINTETTATHT A3 SHHHT T A FrRmeT #ig SaH Areawee W g |

b A TIR T fhee? TOX Stear 619 SHI "ieaHe® gil s, faw sardeware 1
FITRE | A0l Tt AID! IARRE qAT 13 HeATFTH a1l a9 |

p AT I TANT g FESEH pH &.0 I 0.4 FITEG W TGHT G Qe SAamr ai
FARTIMATAT Uieel FART WEL8h! HHTAH] el HH gggédlcbum AT e 9fey e
<A gEe |

>WConducﬁvity 40 m s/m S=GT & gd E%‘*f | afe BWTSTRT Biological test TET AT
%WW?‘%QTIT Conducﬁvityqﬁwmﬁﬁﬁl

»ﬁw&avmﬁgws%&w FARTIATST @E T AN Germination paper F At T dfger
TANT AT T qeT T A AT R SO g 9 At e o |

) Jeoirad gl TIEAEE YARTIMATET Germination paper g Tlff Afer e Tlff 7 |

» A A @RE T ARUHT B ITIEH  UEALHI TATHT FE Germination paper
IS TEHT S G T gL |

9.9 TSI Biological test for toxicity T AGBT:

b =FGTHT T3 YUTHT B o [AOIqqail Acd=a HAG1eTel WOl JgLhl o3 fefl

» TR S & Fer UfEw form s =Eer UiefRweeH yAnTeTeTE qieer 3Ry | wan
T @D TR H1EL TR T |

>ﬂﬁﬂl’{ﬁ€[ﬁ%@'ﬂﬂwﬁw Germination paper JIRT I |

b B URCTEHHT L 0-% 0 TA! Tl A3 TW T T R0 8. AfeRed! AHTeHm ¥
e aQe T |

b Y & dfeg ISTA T oW @R SHREIRh T 19 |

b A YORAT TEATIATAT WOHT ST AT+ GIET B, SRIT Ul SR TFhT g, ST I TRl
g TS TN FOAECHT S, T HETS WAl AT & T oMbl eeuesd gl I
AR g EAT aEvEE <Ry | Fidueear #Ree oy aRarsr dew #feaerga
(Coleoptile) F1eT g9, Gl T WA g4 Wedl @&vee 3w | 74t A=l Jaar Fear
L IFUTHT TEA B @R T e |

b T FieCTHIEl TEA AT AT AAAHTAE ARG U T | - BRI TANTLATAT
TIRT TELEhT S IR (Fedee q) ¥ gt zame Ja (feedee R) SARaRs vk
T g | 9 AR fi wfenr wianafey 39 Tairaeedt T T ANOVA aTe fardme
T g v awdfas wb g g A T Gy |

Paper toxicity check (Format)
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Non-toxic paper Toxic paper
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Example 1 in test media stunted root growth was observed as well as roots growing upwards
from the germination media.

Rep Unknown Known

Mean

Total
Grand total
Correction factor =(Grand Total)? / n
Correction factor =

Grand mean =[Grand Total] /n =

Total SS=[( )*+( ) *eeeveierennee. +( )?-CF

Total SS =

Treatment SS [Media SS =[( )¥/4+( )?/4]-CF=
Error SS =Total SS - Treatment SS =

ANOVA (Analysis of variance]

Source of
u. df SS MS F prob

variance

Treatment (t-1)= SS/df=
-t t(r- F=TMS/EMS
Error (n-t) or tr SS/df= /
1)=

Total (n-1)=

® Tabulated F value (using f1 as treatment df i.e. 1 and 2 from table) at 0.05 is 5.99 (and at
0.01is 13.74).

® Here, calculated Fvalueiis ........... tabulated F value at both levels. Hence, the new batch of
the substrate should be accepted/ rejected.

18. Checking of moisture proofness of the container
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Initial wt. | Wt. of seed after
Test starting| Test ending | fseed | Storing at ambient | Change in

date date condition after 7 wt.(g)
(50g) days

Remarks

v
<

OV | |WIN (-

=
o

[y
[y

R
N

[EY
w

[N
IS

S
%2}

[E=Y
()]

Total

Average

Difference

S.D.

Tolerance: maximum permissible difference is not more than 0.2

Prepared By: Approved By:

Date: Date:
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qe. ST LYgdr Afdbel arel fibaiet uigTor

9R.9. Je¥T: TWETH! FIANTEE AT @A b T |

1R.R. We<a: [ Color TUEAVENE &1, TE T S[all SI&T el aTeigea! S ar A
T Wb WUHT A TANEIIT 97 FAT Hehadd TR A3 oo forshl aRer &l s
EA HAA T T AGDT T [UERD! ARHT STHRBIAS [@Fed TS i |

9R.3. AT AT IYHM:

b § UfeTashT TR et

» TERE (Petridish)

» T (Beaker)

» foUe (Pipette)

» fheaT JUX (Filter paper)

» ®BIAT (Forceps)

» fefeaer arex (Distilled water),
» Oven,

» I (Methanol)

9R.Y. qqEr fafer:
>'@WWWWYOOWWDisﬁlledwaterﬁTW?T@
AT 9 & BT T gl @Rl Ry ¥vel 30 It Yediia™ qI=hHAT Oven #T @7 Incubator
T |
» AT A3 g fawrdiate SuER TRuET g 9 MereT wer el e 9y wee |
» YOO Wqﬁwﬁﬁﬂ@ﬁ?iﬂimﬁiWReplicaﬁonsW‘)ﬁﬁ@@'ﬂ?,
R T LT Thead U9 T |
b =TT YT A AT o T B UfEErEAr jY, U A A T
b fheex TIRaTg e e Uiesemr et gemarer ¥ e &1 awer q i
TRt 2 T |
P TEHT AT WY 30 I FIFH ¥ "l T el A WO I AEHAr Y HRer
THEHT AN Incubator AT AT (Oven) W TH T5g |
b WESTHITFYATE. STAR RS AT SSAT WU fEralen! AT Famierer gaT1 d#Ha e
'@Iﬁg‘ﬂﬁsminingpattern (3T TET T TF) WTQ‘I@H@?WIW:WWW
THATHT HedTgd TUHATH AN AqREUHT Y Heel 91 /A T 9o g |

9R. % TGS TS

W YTgar HUHT Frgel ThART Color Test AT UHATIHT AR S@SE ¥ A% H Aol Fih
e S e
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20. Checking Water Retention Capacity of Substrate

Used to check water retention capacity (WRC) of unknown quality paper with reference of
known quality paper (i.e. in use in laboratory).

WRC of unknown quality paper (i.e. new batch of paper) shall not be less than known qual-
ity paper.

If it is less than known quality paper, then new batch of paper should be refused to pur-
chase.

Select 20 papers from each batch randomly.

Soak 20 papers from both batch for whole night (i.e. 12 hours) and allow draining as much
as water (6 hours).

On next day, weight the 20 papers of both batch.

And calculate average weight of each paper (wt. of substrate/ Ws)

Dry the all 20 papers of both batch (substrate) in 130°C for 2 hours

Weigh the dry substrate of both batches.

Calculate the average weight of dry substrate of both batch (DWs)

Calculate the mc% = (Ws - Dws) X 100/Ws

Calculate the moisture(water) on substrate before saturation (H,0)S = Ws X mc%
Calculate the weight of dry substrate (DWS)

DWs = Ws- (H,0)S

Weigh the saturated paper

And calculate average weight of each saturated paper of both batch (weight of substrate at
field capacity/WFC)

Calculate the amount of water in saturated paper/(H,O)FC.

(H,0)FC = WFC (wt. of substrate at field capacity) — Ws + (H,0)s

(WS means substrate + moisture in paper, If WS is reduced from WFC then moisture (wa-
ter) already in paper is reduced from total amount of water absorbed by substrate.

So when we reduce WS from WFC then we must add moisture (water) already in substrate)
Calculate maximum amount of water/(H,0)Max held a growing media as percentage of its
dry weight

(H,0)MAX = (H,O)FC /DWS) x 100

Tl 1T qRIETOT TAT FATTAGT Graa=eft FTForT



Water retention capacity of germination Substrate

Substrate purchase date::

Supplier name :

Calculation step

known paper

Unknown paper

Remarks

Weight of substrate (Ws)

Weight in grams

Weight of Dry substrate (DWs)

Drying the substrate at 130°C for 2
hours

DWs = Ws- (H,0)S

Moisture % in substrate(MCs)

(Ws-DWs) X 100/WS

Water in substrate(H,0)S

Ws X MCs/100

Weight of substrate after saturation or
at field capacity (WFC)

Allow to drain the substrate for at
least 6 hours

Water in substrate after saturation
(H,0)FC

WFC-Ws+H,0)S =

Maximum water in Substrate after
saturation (H,0)MAX

(H,0)MAX = (H,0)FC /DWS) x 100
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21 Calibration of Thermometer with International Ice Point Method

R9.9. THIHET TGN T ATITH IUHTEE
b T U Aol TEre dHIHER AT A AOHH AT T
P IE FATST AL, JH,
b Ty Rferey,
» R0 RUHr Aferesw! T8 =R

R9.3. FAMIALT T qIHT:

b SR FATST HIRFHT FANT T SR S a1 SRl sdaedl T |

>WWde-ionisedwaterWT@WWWTW'{E@WI

b TXEHH! THT ARAN T T THEDH! ATIT ANEFH SREBH! THEE TH |

b THEH! ATET HETH HUHT T A ATy RITeX TH T THED] a1eh! AT 7 et
THA TEHT THECA 9 |

b FHIHETATS HARS RAITSTAT HUBT THe! A= ARTHAT 99 TR T |

b FAMCTH T Ieh gdaers 0 Rfar wferegsl &H WHHeX W= oo | o g orsar
FATSTT AT AATGH ATTHHBT HRI THAT T HET 578 |

) JHIHEEEE @3d 4. faEasay HFEam 9o fcarn dwdy Rifvrer i @@ T
WH@WReading%ﬁl

b Reading a1 T 9#ifexa! 0 + 0.4 T Fodiia® weaT ¢l Widh SRIUAT TTEal JHiHeT
TANTET TS gL |

b HIHETHT FAMNCTAL HEAAT qUHI § TEH T 16 |

P T W FRaE @S qAIHEL A AT ARBTEE. FAMAAIT T b |
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Duration: 10 minutes.

Calibration of Thermometer with International Ice Point Method

Reporting Format

Temperature of room germinator: 20° C

i Accept-
Time of Variation bl p/
able
Thermometer |V€asurement Instrument | Tolerance from
S.N. R k
Code Reading °C oC Tolerance | Unac- emarks
Initial | Final oc cept-
able
Prepared by .....ccccoveveeeverininnnns Prepared by ....cccoeveeeeverienes
Date ...cccceveeeuene Date ....ccooveueene
T qRITUT AT FATITAGT FEIET FTTIAT Q0




