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1 Seed

« Plumule

=« Radicle

« Endosperm

= Seed coat

= Cotyledon

= Hypocotyl: dicot

= Coleoptile:
monocot

Epicotyl

Seed coat

Plumule Hypocotyl

Radicle
Cotyledons

(a) Common bean

Seed coat
Endosperm
Cotyledons
Shoot apex

Hypocotyl

Radicle

(b) Castor bean

Scutellum

(cotyledon) 7 .
g ¢ ———Endosperm
Coleoptile § . }

Plumule I W |
“L—Radicle

Coleorhiza ——~

(c) Corn
Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Cotyledons

Shoot apical j
meristem ] , Seed coat

Procambium
Pith

Cortex Embryo

Root apical
meristem

Rootcap \ .,. Megagametophyte

Corrosion cavity

Suspensor

Micropylar end Micropyle
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Purity Test

Moisture content
Size and weight ( i.e. 1,000 seed wt.)
Viability test

Germination test and pretreatment

Quick test eg. Cutting, TZ-test, H,0, test, X-ray

Vigor test




] ISTA International Seed Testing Association

L] AOSA Association of Official Seed Analysts
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Laboratory Research on Seed Germination
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GERMINATION METHODS

Species

Substrata  Temperatur
e

Light

First
Count

(Days)  (Days)

Final
Count

Species

Substrata  Temperatur

€

First
Light ~ Count

(Days) ~ (Days)

Final
Count

Allium cepa
Arachis hypogaea
Brassica spp.
Capsicum spp.
Citrullus vulgaris
Cucumis sativus
Daucus carota
Dolichos lablab
Glycine max
Gossypium spp.
Helianthus annuus
Hibiscus esculentus
Hordeum vulgare
Lactuca sativa
Lycopersicon
esculentum

20:15
20-30:25
15-25:20-30
20-30

20-30
20-30:25
20-30:20

25

20-30;25
20-30:25:30
20-30:25:30
20-30:20

20

20

b

S W SO B B O o

12
10
1
14
14
8
14
10
8
12

Oryza sativa
Phaseolus aureus
Phaseolus vulgaris
Pisum sativum
Solanum melongena
Sorghum bicolor
Spinacia oleracea
Triticum aestivum
Vigna radiata

zea mays

(S=Sand)

BP:TP:S
BP:S
BP:S
S:BP
TP

BP

BP
S:BP
BP:S
BP:S

20-30;30-25
20-30:25
20-30;20-3b
20

20-30
20-30;20-3b
15:10

20

20-30;32
20-30:25

(BP = Between Paper)

5

B 2 B = B I ©a B &, B &)

(TP =Top of Paper)

14
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Data on d Viability and Recommendations for Testing o lected Eucal S

(extracted with some updating from Boland et al. 1980)

Seed Testing Recommendations

Species Mearho. of Vidble:Seeds Weight of Temperature  First Final

per g of Seed and Chaff

Special Recommendations

Replication ()" Count Count 2

(9) (days) (days)

E. brassiana 0.15 7 14
. camaldulensis 0.10 10 Light essential
. Citriodora : 14 Vermiculite only
. cloeziana : 25 28 Vermiculite only
. deglupta g 35 14 Vermiculite only
. globulussubsp. globulus : 25 14
. grandis ; 25 14

E. microtheca ; 35 14 Light essential, Vermiculite
only or stratify 3 weeks,
then 20°C

E. regnans . 15 21
E. saligna : 25 14
E. tereticornis : 25;30;35 14

. urophylla k (25) 3) 14
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VIARILITY OF THE SFFD AS
INDICATED BY X~ RAY CONTRAST AGENTS




Abnormal, viable and
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A * 0100
+56.96.9

CAENeD

Dead seeds

Bio-protocol
Seed Germlnatlon and Vlabxllty Testin
(T2) Assay —BIO ..
Compl unstained seeds are non-viable. Figure 1 show 13 14 15
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ermination rate

e Germination value
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GV = GGermination value

PV = Peak value

MDG = Mean daily germination

Czabator (1962)




= Peak value (Max. mean daily germination)
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HANDBOOK ON STATISTICS IN SEED TESTING

Table 5.3. Tolerances for germination tests on two different submitted samples in the same or a
different laboratory on 400 seeds (one-way test at 5% significance level)

This table gives the tolerances for percentages of normal seedlings, abnormal seedlings, dead seeds, hard seeds, or
any combination of these when the tests are made in the same or different laboratories on samples drawn from the
same lot. The table can be used when the results of the second test is poorer than that of the first test. The table is
used by entering it at the average (nearest whole number) of the two test results in columns 1 and 2, and the
maximum tolerated difference is found in column 3.

The tolerances are extracted from Table G3, column C, in Miles (1963).

Average percentages Average percentages
More than 50% 50% or less Tolerance More than 50% 50% or less Tolerance
1 2 3 1 2 3

99 2
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Storage Research
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. é’ﬂumzm\iﬁuﬁqﬂssu (Genetic characteristic)

& %% [ - ;
o @mmwm@mummm@ﬂ (Initial quallty)
® @ ags
e AANITNATITLAUSINN (Storage condition)
1. Microbiotic seeds < 3 years

2. Mesobiotic seeds 3 - 15 years

3. Macrobiotic seeds > 15 years
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3. AITNTUABILNAA (Seed moisture content)

4. A4ROH (Storage temperature)
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For Natural Regeneration
Research Concerns:

Periodicity of seed crops
Crop forcasting
Seed yield and dispersal patterns

Environmental effects on seed
production

Effect of seed bed conditions on seed
germination and seedling development
and survival
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Seed Certificate

Genetic quality
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Health and disease

Phytosanitary Certificate
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ORIGINAL

Form P.Q.10
uuy wndo
DEPARTMENT OF AGRICULTURE
MINISTRY OF AGRICULTURE AND COOPERATIVES, BANGKOK. THAILAND
SR o PHYTOSANITARY CERTIFICATE
INDIA ke 900000574

TO : PLANT PROTECTION ORGANIZATION OF

1. NAME & ADDRESS OF EXPORTER

2. DECLARED NAME & ADDRESS OF CONSIGNEE
DRBUNDIT PONOY FOREST TREE SEED RESEACH AND
MANAGEMENT GROUP SILVICULTURE RESEACH DMISION
ROYAL FOREST DEPARTMENT 61 PAHOLYOTHIN RD. JATUJAK,
BANGKOK 10900, THAILAND

DR, RICHA PURI, DEPARTMENT OF BOTANY, CHANDIGARH -
160 014 PANJAB UNIVERSITY INDIA

3. NUMBER & DESCRIPTION OF PACKAGES

A, DISTINGUISHING MARKS
1 CARTON (3 PACKAGES)

5. PLACE OF ORIGIN : 6 DECLARED MEANS OF 7. DECLARED POINT OF
CONVEYANCE © ENTRY
THAILAND AIR PLANE PANJAB INDIA

8. NAME OF PRODUCE AND QUANTITY DECLARED |

9 BOTANICAL NAME OF PLANTS ¢
BAMBOO SEED (600 GRAMS)

THYRSOSTACHYS SIAMENSIS, DENDROCALAMUS
MEMBRANACEUS, BAMBUSA BAMBOS

This is to certify that the plants , plant products or othier regulated. articles described herein have been inspected and/or tested according to appropriate official
procedures

and are considered to be free from the iné pests specified by the importing ing party and 1o conform with the current phytosanitary
of the importing g party , including thase for regulated oon - quarantine pests

ADDITIONAL DECLARATION

NOTHING TO DECLARE
DISINFESTATION AND/OR DISINFECTION TREATMENT
10. DATE 11. TREATMENT 12. CHEMICAL (ACTIVE INGREDIENT)
XX XX XX
13. DURATION & TEMPERATURE 14, CONCENTRATION 15. ADDITIONAL INFORMATION
XX xx xx
16. STAMP OF ORGANIZATION 17. PLACE OF ISSUE 19. NAME AND SIGNATURE OF AUTHORIZED OFFICER
EXPORT PLANT QUARANTINE
SERVICE B
18. DATE
NOVEMBER 17, 2006 MRS. WILAI SUADEE
FOR CHIEF EXPORT PLANT QUARANTINE SERVICE
NOTE

No financial liability with respect to this certificate shall attach to the Ministry of Agriculture and Cooperatives, Thailand or to any of its
officers or representatives of that Ministry.

278636
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DEPARTMENT OF AGRICULTURE
Ministry of Agriculture and Cooperatives
Bangkok, Thailand 077193
PHYTOSANITARY CERTIFICATE

FAO International Plant Protection Convention

THAILAND PLANT QUARANTINE SERVICE

Place of origin : .
Declared means of conv
Declared port of entr;
Name of produce an

name

This is to certify W plant products described above have been inspected and found free from quarantine pests and
substantially fr furious pests: and that they are considered to conform with the phytosanitary regulations of the
importing coun

DISINFESTATION AND/OR DISINFECTION TREATMENT

reatmen
(Active ingredient)
Duration & temperature
Concentration : A dditional information

Additional Declaration :

Place of iss :
(STAMP OF SERVICE) : Name & designation of ¢ t[}\le(izfzg\gfﬁcer &
¥ g AMR.DUMRONG SRR _
_For Chief Pl

E th re y s, Thailand or to any
officer or representative of that Ministry.




1OKM APIROVLU

NO phytosanitary cerlificate can be syved until an application i completed (7 CHR 13 3) See reverse 10¢ additional OMY information OM# NO. 05790082

UNITEO STATES DEPARTMENT OF AQRICULTURE FOR OFFICIAL USE ONLY
ANIMAL ANO PLANT HEALTH INSPECTION SERVICE e — —
PLANT PROTECTION AND QUARANTINE FLACEOF ISSUE

NEW ORLEANS, LOUISIANA

< FPC_ 134236

DATE INSPECTED

PHYTOSANITARY CERTIFICATE

TO: THE PLANT PROTECTION ORGANIZATION(S) OF

CERTIFICATION

This is to certify that the plants or plant producis described below have been inspacted according to appropriate procedures and are considered Lo be free
from quarantine pests, and practically free from other injurious pests; and that they are considered Ww conform with the current phytosanitary
regulations of the importing country.

A DISINFESTATION AND/OR DISINFECTION TREATMENT
| 1. DATE 2. TREATMENT

3. CHEMICAL

clive ingredienl) 4. DURATION AND TEMPERATURE

5. CONCENTRATION 6. ADOITIONAL I;dFOR“AllON =

DESCRIPTION OF THE CONSIGNMENT
7. NAME AND ADORESS OF THE EXPORTER [ 8. DECLARED NAME AND ADORESS OF THE CONSIGNEE

9. NAME OF PRODUCE AND QUANTITY DECLARED

10. BOTANICAL NAME OF PLANTS 11. NUMBER AND DESCRIPTION OF PACKAGES 12. DISTINGUISHING MARKS

13. PLACE OF ORIGIN 14. DECLARED MEANS OF CONVEYANCE 15. DECLARED POINT OF ENTRY

Any Intentional false statement in this phytosanitary certificate or misrepresentation relative to this phytosanitary
certificate Is a violation of law, punishable by a fine of not more than $10,000, or imprisonment of not more than 5 years,
or both. (18 U.S.C. s1001)

ADDITIONAL DECLARATION

16. DATE ISSUED 17. MAME OF AUTHORIZED OFFICER (Type or Pring 18 SIGNATURE OF AUTHORIZED OFFICER

No liability shall attach to the United States Department of Agriculture or to any officer or rc;)rescntatnc of the Department with respect to this

coctificate.

|
[
\
|

PPQ FORM §77 Previous editions may be used. PART 1 - SHIPPER'S ORIGINAL
(SEP 92)







