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FOREWORD

The need to have availabie specific informations on promising species has
necessitated the formulation of this guide.

This is a third in a series that has been written by Tiva Tree Nursery section
aimed at improving nursery management and planned seedling production
technics presently in use at elementary levels e.g community groups, schools,
individual farmers and technical assistant in arid and semi arid areas.

The guide has covered most aspects of seed i.e. seed phenology, collection, seed
sources, processing, storage, pre-treatments and sowing that may be used by seed
users. The informations has been gathered from accumulated records and
experience from research results in Tiva nursery and else where.

The information may be applied in Kitui District and other related areas with
similar dimatic and soil conditions.

G.K. iVfUTUA

TTVA NURSERY OFFICER (SFTP)
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1.0 INTRODUCTION

Tiva Tree Nursery is a sub-section of the Pilot Forest Scheme. The distance
from Kitui Social Forestry Training Centre is about 20 kilometres. It is
situated in Kwavonza location, Yatta division of Kitui District. This is a semi
arid area receiving an annual rainfall of between 400-700 mm.

rains comes in April while long rains falls in November. The soils are sandy
loam. It is within the 1° 50' latitude and 37° 30' longitude. The altitude
about 1000m above sea level. The average daily maximum temperature is
30°C, average daily minimum 16°C and average daily mean of 22°C. The
Kitui District agroclimatic zone ranges between III-3, IV-2, VI-2 and VI-1. The
nursery undertakes the following activities.

(1) Seed collection for seedling production plan.
(2) Raise seedlingp for reforestation in Trial plantation and distribution to farmers
(3) Carry out species trials for arid and semi arid lands
(4) Carry out herbal solution trials for termites control
(5) Carry out seedling production and tending for seedlings techniques that

are biologically sound, sodally acceptable, and ecnnomically suitabie for ASAL

The successes of afforestation projects in ASALs depends on the quality of
seeds hence quality of seedlings. It is therefore very necessary to put daily
observation in writing so that in future a very conclusive phenological
documentation can be made as far as seed sources and provenance are

concerned. It is therefore necessary to have a progressive seed guide. We
therefore hope that this guide with information from within Kitui and its
outskirts will be of great help in forestry activities through out Kitui District
and other Districts with similar conditions.

The short

IS

2.0 SEED PHENOLOGY

Introduction2.1

Good quality seedlings raised in the nursery depends on good quality of
selected seeds. The quality of good seeds comes from good quality parent
trees, timing of various stages of seed development i.e. budding, flowering,
fruiting and seed maturity. This should be the key point to a good seed
collector.

Leaf shedding period

Most of the tree species shed their leaves during the dry period, some shed
their leaves during the rainy season and some shed their leaves between the
rainy season and the dry season and vise versa. Some do not shed leaves at

all during the year. It is therefore easy to study flowering development period
for trees which shed leaves. A list has been appended of a combination of
trees which shed leaves and those that do not shed leaves (App. I).

2.2
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Appendix I

FLOWER AND LEAF BEHAVIORAL PATTERNS

LEAVESFLOWER

Dry
season

color

Leaf No fall alwaysTREE NAMENo.
fall

color season greenseason

12--5 6~11yellowwhiteAcacia abyssinica1

2-1011-1yellowwhitealbida2

Tlt (green)8^yellowwhitegerrardii3

yellowholosericea green4

11^5-'10yellowwhitemellifera:>

11-^yellowyellownilotica

5-10 11--4yellowwhitepolyacantha7

pendula8

11-45-10yellowwhiteSenegal
5^yellowyellowseyal10

11-45-10yellowwhitesieberiana11

11-45^yellowwhitetortilis12

Yellowxanthophioea green13

11^&-10yellowyellow14 Acrocarpus fraxinifolius
10-45^yellowwhite15 Adansonia digitata (Baobab)
11-54-10yellowredAlbizia amara1^
10-45-9yellowwhiteanthelmintica1^

yellowlebbeck18

white green19 Azadirachta indica

20 Balanites aegyptiaca green

8^yellow21 Berchemia discolor

&-23-7yellow22 Bombax rhodognaphalon
12^6-1yellowyellowCaesalpinia decapetala

Callitris robusta

23

white green24

yellow greenCassia siamea25\

V2^6-1yellowyellowspectabilis26

redCasuarina equisetifolia green27

5-1112-4yellowwhiteCordia ovalis28

6-1112-5yellowwhite29 Croton megalocarpus
7-1112-6yellowwhite30 Dalbergia melanoxylon
6-1112-5yellowredDelonix regia

Dichrostachys cinerea

31

12-5 6-11white yellow32

whiteDovyalis caffra33 green

6-1112-5yellowyellow34 Gmelina arborea

yellow35 Grevillea robusta green
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11~34-10yellowpurpleJacaranda mimosifolia36

11~45-10yellowwhiteLeucaena leucocephala37

11-45-10yellowwhiteMelia azedarach38

10-45-9yellowwhiteMelia volkensii39

5-10 11-4yellowyellowParkinsonia aculeata40

whitePiliostigma thonningii green41

11-45-10yellowyellowProsopis juliflora42

4-10white yellowSesbania grandiflora43

4-125-10yellowwhite44 sesban

purpleSyzygium codatum45 green

purple46 Syzygium cuminii green

white47 greenguajava

7-9 10-6Yellow Yellow48 Tamarindus indica green

10-45^yellow49 Terminalia brownii white

4-9 10-3yellow yellow50 mentaly
5-9 10-4white yellow51 prunioides
3-9 10-452 Zizyphus mauritiana white yellow

53 Eucalyptus camaldulensis white green

54 Erythrina abyssinica 5-10red yellow 11-4

55 Kigelia abyssinica white 3-9 10-2yellow
56 Euc. tereticomis white green

57 Markhamialutea yellow yellow 7-10 11-6

58 Euc. maculata white green

59 Ficus benjamina green

60 Delonixelata red yellow 7-8 9-6

2.3 Flowering and Fruiting

All trees that produce seed pass a juvenile stage before they start flowering
and fruiting. The juvenile stage duration varies from species to species. The
duration and variance depends on soil conditions and fertility, climatical
conditions e.g. amount of rainfall, rainfall distribution, length of rainfall
period, environmental factors such as exposure to sunlight, i.e. adequate
sunlight, moisture and high temperature accelerate photosynthesis rate hence
the accumulation of carbohydrates thence high growth rate. High growth rate
influence flower budding and flower development.

Flower budding may start, or starts long before the flower is observed.

Climatical conditions determines the abundance of flower production. Some
species require heavy rainfall to flower, others require average rainfall to
flower while others require little rainfall. The above factors are beneficial to

some species while they are injurious to others. The above three factors also

determine the amount of fruit development hence the harvest. This

with species and intervals. That is why some species have heavy fruitino-
intervals of between one to five years or so. ^

vanes

3



The flowering and fruiting patterns varies with species and provenance’s.
Some flowers when they are leafless while others when they are in full leaf.
The flowering fruiting and maturity may slightly change from year to year
season to season or a number of years. Appendix A indicate approximate
season when certain tree-species have flower, fruit maturity period for
harvest.

2.4 Seed maturity

Collection should only be done to ripe fruits, pods, cones, capsules or nuts.
Some fruits, pods, cones, capsules and nuts open and disperse their seeds
immediately when they ripen up. The species which disperse their seeds
immediately after maturity should be collected before the dispersal. The
maturity is indicated by change of colour e.g. from green to brown, yellow,
purple, red e.t.c. or texture. Fleshy fruits change their taste from add and
astringent to sweet. The fruits can be opened to observe the texture of the
seeds.

The ripe determined capsules cones and nuts can slowly be cut without
cutting the seed and observe the seed coat coloiir which is normally dark
coloured and have a firm flesh. Un ripe or immature seeds have whitish
seed coats and soft or milky contents. Some spedes retain mature seeds in the
tree for a longer period.

Some of the spedes which open and disperse their seeds immediately
after ripening. Leucaena leucephala, Markhamia lutea, Jacaranda
mimosifolia, Grevillea robusta, Casuarina equisetifolia. Acacia seyal,
Acacia Senegal, Albizia holosericea, Acacia abyssinica, Acacia mellifera,
Delonix data.

(1)

Some species which retain their seeds for a longer period after
Acacia nilotica, Acacia yolyacantha, Acacia tortilis,

(2)

ripening:

Acrocaryus flaxinifolius, Bombax rhodognayhalon, Callitris robusta,
Euc. maculata, Euc. camaldulensis, Euc. tereticornis.

volkensii,Some species which do not disperse their seeds: Melia
Eiliostigma thoTuingii, Schnus molle, Terminalia species, Delonix
regia, Dalbergia melanoxylon, Dovyalis caffra, Croton megalocarpus.

(3)

Experience to fruit ripening characteristic is the best guide to seed collection.
Appendix II indicates the approximate period for seed maturity.
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19. Zmrbe^ byutv Vci T/taveta,
KIbv\^ Kilifi, Mwatate

Azadirachtaindica

20. Tlva, Ikutha, JkaiTg^ ZsrrbeAcadamellifera

21. Acadageirardii Tiva^ Yatta, Ktovvezi

22, Tenninaliamentaly Kaveta, MulangD, Kibwezi
Kisumi Kafaati

^v/lr. Titus VIbuthi

(Kibwezi)
23. GieviUearobusta Kaveta, Kabati, Katulaii Maingi Maliti, Rosa

Muema

24. Deionbcregia RiveEide motel Dr.Mulinge
Kabati Mkliakos25. DovyaHscaffra DavidMwandia

26. VitexDoniana baar^wa N^Ir. Mutingu Mwendwa

NB: For more soiirces see Appendix II and EH

Appendix II (a)

No. Spedes name Seed source Flowering
period

Jan - Feb.

Seed

maturity

Jun - Oct.1. A. brevispica Tiva (Kwavonza) Dcutha,
Mutomo

A. hiderbrandtii2. Yatta Sept.-Oct.

Aug. - Sept.Kwavonza, Hcutha, Ikanga,
Zombe, Matinyani, Kabati,
Kaveta, Ilooi

A. mellifera3. Mar.- Apr.

A. ndotica4. Tiva, Kaveta, Zombe,

Ilooi,

Mutonguni, Kabati

Jan. - Mar. July - Sept.
Isaangwa,

A. polyacantha Kaveta, Kaiundu, Ilooi,

Isaangwa, Matinyani,
WLkUilye

Oct - Dec.

Jan - Feb.
Jime - JulyD.

6. A. Senegal Yatta 62 Kwavonza, Zombe,
Kabati

Jan - Feb. June - Sept.

7. A. seyal Feb - March

Sept. - Nov.
Mutongtmi, Ilooi, Tiva,
Kaveta

June - Aug.

8. A. tortilis Tiva, Kwavonza, Kabati,

Zombe, Dooi, Isaangwa
Jan - Mar, Aug. - Sept.

9. Acrocarpus
fraxinifoiius

Kitui town, Kaveta, Ilooi,

Isaangwa
Kitui South and East

Feb. - JulyAug - Sept.

Adansonia digitata Mar, Jul -10. Oct. - Nov.

Albizia amara11. Yatta, Maliku, Mbitini,
Kwavonza

March June - Oct.

Azadirachta indica12. Zombe, Inyuu July - Sept.April - Sept.
Berchamia discolor13. April -MayKawongo, Kavisuni Oct.

Balanites aegyptiaca14. Mutomo, Zombe, Yatta,
Kavisuni, Kwavonza, Tiva

Oct. - Nov. Mar. - Aug.

15. Bombax Isaangwa, Kitui town Jan - Oct.July-Aug.
rhodognaphalon

16. Caesaipinia
decapitulata

Apr. - Oct.Tiva Jan
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Sept - JanJuneKabonge forest HooiCailitris robusta17.

Apr - JulyMar - Mayagroforestry
plantation at BLI, Museve
(John Mutinda's) home,
Ithookwe

K i t u iCasuarina

equisetifoiia

18.

Jan - AprilJune - Sept.Kwavonza, YattaCordia Ovalis19.

Sept - Oct.Jan - MayMatinyani, Kalundu, KTC,
Syongila

Kaveta, Syongila, Ilooi,
Matinyani, Kalundu

20. Croton

macrostachyus
Mar. - AprilDec - Jan

Sep.
(Mar.
arboted

Croton megalocarpus21.
95

95

Aug - Oct.Apr. - JuneYatta, KavisuniDelonix elata22.

May - Aug.July - Dec.
Nov. Jan

Kalundu, Tiva, St. LwangaDelonix regia23.

March Oct- Nov.Dobera glabra Zombe24.

Dec - FebMulango G. School,
Syongila jxmction(Mzee
Juma's home) Mutonguni,
Kyawea forest, Migwani

Aug - OctDovyalis caifra25.

Mar - JuneOct - DecTiva, Kwavonza, Yatta,

Mutitu, Mutomo (UAE)

Yatta proper
Kahawa

Matinyani, Kabonge, Kitui
town

26. Daibergia
melanoxyion

Sch, September Mar - April,
Aug.

27. Eucalyptus
panicuiata

Sec.

March

Oct.

28. Cassia siamea KTC, Mbitini, Mutitu,

Kabati, Zombe, Inyuu,
Syongila

Machakos,
Kwavonza,

Kabati,

Syongila

Jan - May

29. Cassia spectabilis Tiva,

Mbitini,

Matinyani,

July - Sept. Mar - Aug.

Ithiani, Kabati, Kitui
Central

30. GreviHea robusta Sept. Dec. Feb - April
(Kililye)

Kyangwithya (Museve)
Mutune, Kaveta, Syongila

Fagara chybea31. Kwavonza (Tiva forest) Dec - Feb

32. Jacaranda
mimosifolia

Matinyani, Kitui town,
BLI, Tiva, Kitui H. Sch.,
St. Angelas

Aug. - Nov. June - Sept.

33. Meiia Voikensii Katse, Yatta, Kavisuni,
Kwavonza

July - Oct. May - Oct.

Meiia azadirach34. Isaangwa, Tiva, Kaveta,
Kabati, Kitui High School

Sept - Jan Mar - June

Merchamia lutea35. Tiva site Jan - Feb May - June
Lawsonia inennis Kitui high school36. Jan May - July

Sept. - Oct.37. Newtonia

hilderbrandtii
Tiva, Yatta May

Parkinsonia aculeata38. Tiva site Jan - Dec. Jan - Dec.
Prosopis juMora39. Tiva site, Katangi, Kyua

goat project	
Jan' Dec.
Aue.

Jan - Dec.
Dec - Mar.u

7



Sept - JanJuneKabonge forest Ilooi
K i t u i

plantation at BLI, Museve
(John Mutinda's) home,
Ithookwe

Callitris robusta17.

Apr - JulyMar - Mayagro forestry18. Casuarina

equisetifolia

Jan - April

Sept - Oct.
June - Sept.Kwavonza,YattaCordia Ovalis19.

Jan - MayMatinyani, Kalrmdu, KTC,
Syongila 	

20. Croton

macrostachyus
Mar. - AprilDec - Jan

Sep.
(Mar.
arboted

Kaveta, Syongila, Ilooi,
Matinyani, Kalundu

Croton megaiocarpus21.

95

95

Aug - Oct.Apr. - JuneYatta, BCavisuniDelonix elata22.

July - Dec.
Nov. Jan

May - Aug.Kalundu, Tiva, St. LwangaDeionix regia23.

March Oct- Nov.Dobera siabra Zombe24.
a

Dec - FebMulango G. School,
Syongila junction(Mzee
Juma’s home) Mutonguni,
Kyawea forest, Migwani
Tiva, Kwavonza, Yatta,

Mutitu, Mutomo (UAE)

Dovyalis caffra Aug - Oct25.

Mar - Jime26. Dalbergia
melanoxylon

Oct - Dec

Yatta proper

Sch,

Matinyani, Kabonge, Kltui
town

Kahawa27. Eucalyptus
panicuiata

September Mar - April,Sec.

Aug.

28. Cassia siamea March

Oct.

KTC, Mbitini, Mutitu,

Kabati, Zombe, Inyuu,
Syongila
Machakos,

Kwavonza,

Kabati,

Syongila

Jan - May

29. Cassia spectabOis Tiva,

Mbitini,

Matinyani,

July - Sept. Mar - Aug.

30. Ithiani, Kabati, Kitui
Central

Greviliea robusta Sept. Dec. Feb - April
(Kiiiiye)

Kyangwithya (Museve)
Mutune, Kaveta, Syongila

Fagara chybea31. Kwavonza (Tiva forest) Dec - Feb

32. Jacaranda
mimosifolia

Matinyani, Kitui town,
BLI, Tiva, Kitui H. Sch.,
St. Angelas

Aug. - Nov. June - Sept.

33. Meiia Volkensii Katse, Yatta, Kavisuni,
Kwavonza

July - Oct. May - Oct.

Meiia azadirach34. Isaangwa, Tiva, Kaveta,
Kabati, Kitui High School

Sept - Jan Mar - Jtme

Merchamia lutea35. Tiva site Jan - Feb May - June
Lawsonia inennis36. Kitui high school Jan May - July

37. Newtonia

hilderbrandtii
Tiva, Yatta May Sept. - Oct,

Parkinsonia aculeata38. Tiva site Jan - Dec. Jan - Dec.
Prosopis juliflora39. Tiva site, Katangi, Kyua

goat project	
Jan - Dec.
AU2.

Jan - Dec.
Dec - Mar.a
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P. chilensis Tiva site, Zombe Mav - Oct.40. July - Dec.
Araucana Kabonge forest (Kitui

central)
Jan - Mar.41. July - Aug.

cunningamiana

Thevetia peruviana Jan-July.IGtui town, Kaveta April42.

Salvadora persica Zombe July Oct.43.

Grewia bicolor Kavisuni May - June44.

Yatta, Ithookwe, Zombe,
Miambani, Mutitu forest,
Mbitini

Tamarindus indica Sept. - Jan -45. Aug - Sept.
Feb.

Kitui Central (Mutonguni)
Mulango, Kitui South, East,
Yatta, Zombe

Jan - Mar Jun - Sept.Terminalia brownii46.

Kitui East (Zombe) Kitui

South (Mutomq)
Mar - AprilTerminalia spinosa Aug. -Sept.47.

Kitui East (Zombe) Kitui
South (Mutomo)

Jan - April May - Aug.Terminalia

prunioides

FyracantKaT
equisetifolia

48.

Kitui Central (Kaveta,
Museve)

Oct. Jan-Jul49.

May - Aug- Sept. Oct- Nov.Isaangwa, Tiva KTCTecoma stans50.

Sept. Dec - Feb.Maneifera indica Kitui central, Zombe51.
o

Kaveta, Zombe, Mutomo, Voi Sept. Mar - Apri.Terminalia mentaly52.

Sept.Zizyphus mauiltiana MayWlkililye, Kaveta53.

Jun - JulyZyzyphus codatum Kitui central, Kaveta, Oct.54.

Museve

Zyziphus abyssinica May - JuneBCitui central Oct.55.

Jan - Mar.
Qan - Dec)

Schinus moile Aug - Nov.
(Jan - Dec)

Isaangwa,
Katumani (Machakos)

Kabati,56.

Sept. - JuneStynchinos spinosa Jan - FebKitui, dva57.

Kitui South and East Dec. Apr. - AugVitex doniana58.

Oct.ZombeCordia sinensis59.

Sept - Oct.Chuluni (Kyuluni) Feb - AprilFaurea saligna
Acacia

depranolobium

60.

Nov.Zombe61.

Oct.62. Bombax

rhodognaphalon
Piliostigma thonningii

Acada gerrardii
Acada holosericea

Isaangwa

Ithookwe, Wikiliiye, Isaangwa Mar- Aug- Oct.Oct. - Nov.63.

March SeptemberTiva, Kakumuti64.

May - JulyFebruaryBLI, KTC, Kaveta, Tiva65.

Kaveta, Naivasha, Rongai,
BCibwezi

Acada xanthopholea66.

Sept. - OctYatta B2, August67. Albizia antheimintica

Sept.Euc. camaldulensis Tiva, Kaveta68.

Sept69. Euc. maculata Kitui town

Migwani, Chuluni
Muiutu

Sept70. Euc. tereticomis Aug.

Sept71. Euc. paniculata

Erythrina abyssinica

Aug.
Feb.Nov.72. Kalundu

Feb.73. Gmeiina arborea OctoberKTC, Isaangwa
September74. Kigelia africana Feb.tCtui East, Central

July75. Lawsonia inermis KHS, St Iwanga, Jan.

Feb-Apiil76. Leucaena

leucocephala
KTC, Isaangwa, Tiva,
Muiutu

Dec.

77. Tecoma stans KTC, Tiva, Kaltmgu May Nov.

8





Appendix 2 (b)

Table 2. (b)

O :Flower

● : Fruit

ir :Seed disposalTime of flowering,fruit.seed disposal in Kitui
M 0 W T ff

SPECIESHo.
IQ 127 9 1131 2 A 6D

il^^Acacia abyssinica i « i

●●●w^asLSl albida

i O" ;gerrardii
;hoioicilica4

hypQphylla5

i O- -☆ inellitera

i O-nilotica

O-polyacantha

penduia9

saliciaa10

^ io-Senegal
iItortilis

xantfaophloea

-14 lAcrocarpus flaxinifolius ^ ir Ii o

i Q- I●15 lAlbizia amara
j 0—0 —^ Iantheimintica

i O—●17 lAzadirachta indica - ☆ i

ii OiBahaanea thnorngii
i O-iBalanites aegyptiaca

20 [Bonibax rhodognaphalon
B^Caesalpinia decapetala
22 ICallitiriss robsta
23 iCassia siaaea

i

iI O-

tz i

i O-T-'iz j

-’Sir iO-^

- ☆ ;0424 spectabilis
i O—●25 ICasuarina equisetlfolia

Croton aegaiocarpus \♦—’Sir i
i O-^tir iLa aelanoxylon

28 iDelonix regia

29 [Dovyalis caftra
O- -♦ ; i -sir i

i O-i

^0 lEncalyptiis cagalduiensid
31 ^

-lir—O i

“ O !aacuiata

32 panicnlata

tereticornis33 - lir^O i
34 iFictis cape-nses
15 IGmelina arborea
1.6 iGrevillea robusta
17 iJacaranda aiaosifolia

i O—i

Q-^#—si-> i
! O-I

igeiia africana 4Tir IO- - ●-

Machaerium tipu
r^- . ^ .

p«w»iMae5;opsis eainii	
Uj^LaTsonia jnerais	
11 [Leucaena leucocepdala
11 IHelia azedarach

O -☆ !♦

o v-s!r !

O ♦ ~4r j

-Tir I iVQlkensii ♦-

r-sir ii^^Wewtonia hildefarandl-ti i

11 (Parici nr?nr>i a acPi j 04\eata

IZt fPhoenix reclinata
^ fPrasnoi?? juiiflora j Otm-r-iz \

.‘indigenous tree
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Appendix III

STAND AND MOTHER TREE

FARMERS NAMEDiameterPLACE OF

collection
HeightSPECIES NAMENO.

Samuel mulandi5620Acacia polyacantha Kaveta1

Kamau Mutia, Mutia

Kamai

7.58.002 Azadirachta indica Yatta

Mr. John of Zombe5Zombe ^/Ibitini 22Tamarindus indicao

Mr. Mbiwa3Kaveta 84 Acacia nilotica

Mr. John KaeaIlooi 15 4Croton megalocarpus5

Mbitlni P.School,Kabati
market

5Kabati, N^Ibitini 206 Cassia siamea

Kitui TownshipCassia spectabilis Kitui

Township

15 47

B.L.I kitui6B.L.I 20Jacaranda
mimosifolia

8

Tiva pilot site CflCA)JICA Tiva 5Balanites aegyptiaca 229

Mutunga MuiangaAlbizia amara Kwavonza 17 610

TuJia P.shool ,Kitema

Mutia(Isaangwa)

Melia azadirach Tulia Isaangwa 2011

Erythrina abyssinica Ithenzeni Mr Kilonzo mbiti12 17 4

Kathivo

Kwavonza

Kathivo centreTerminalia browmi13 30 6

Albizia

anthelminitica
Tiva phot site (JICA)Tiva14 15 5

Acacia Senegal15 Kisasi 30 5 Kisasi area

16 Aero carp us
fraxinifolius

ILooi, Kaveta 60 MrJdmai ngesu,
Mr.Mutinda

10

17 Spathodea nilotica B.A.T Kitui 5 BA..T Kitui14

Azadirachta indica18 Voi 4 Voi Towm ship15

Acacia mellifera19 Tiva 20 6 Tiva phot site (JICA)
20 Terminalia mantaiy Muiango

Kibwezi

24 6 Kefri kibwezi (Mr.Titus
mbathi)

GreviUea robusta21 Kaveta 25 5 Mr.Maingi maiiti

Delonix regia22 River side

motel

20 6 DrMtiiige

Dovyalis caffra25 Mutune 9 David mwandia1

Vitex doniana26 Isaangwa 19 5 Mr.Mutingu mwendwa
CDciehna arborea27 Isaangwa 18 4 Mr.Musele nzuva

Zysigium cuminii28 Kaveta 22 6 Mr.Kwiya mulinge
Cordia ovahs29 Tiva site 8 3 Tiva pilot site (JICA)

30 Tecoma stans ILooi 8 3 Mr. John kaea
Sesbania sesban31 K.T.C 6 1 K.T.C

9





Bosda angastifoUa32 Ngiluri Ngilimi P.schooi8 4

Parkinsonia acuieata33 Tiva Tiva site5 2

Deionix eiata34 Zombe 20 8 Zombe market

Terminalia35 Zombe 10 Zombe market2
pnmioides
Leucaena36 Kaveta 9 ^'Ir.kivindyo mulingeo

leucocephala
37 Acacia tortiiis Tiva site 20 Tiva pilot site (JICA)10

38 Acacia gerrardii Tiva irver 50 Tiva irver15

39 Terminalia spinosa Zombe 30 Zombe market5

40 Adansonia digitata zombe 70 Zombe40

Kigelia africana41 ILooi 30 15 Mr.Sandi mutua

42 Eucalyptus
paniculata

Isaangwa 60 Ivlr.Kamende musiu8

Ficus natalensis43 Kalundu

market

40 7 Kalundu market

Melia volkensii44 Kavisuni pr.s 9 Kavisuni primary school50

Cassuarina45 Ithookwe 70 5 Mr.Mulandi

equisetifolia

Dalbergia
melanoxylon

46 Kwavonza 15 3 Kwavonza

47 Berchemia discolor Kavisuni 18 Kavisuni market38.0

Berchemia discolor48 Yatta 16 Kavwongo market31.4:

Azadirachta indica49 Matuu(ndalani) Thomas Nganda7.5 7

Azadirachta indica50 Kilih 25 Kilifi plantation13.5

Euc. camalduiensis51 Ngiini Pri. Sch. Ngiini Pri. School12.8 15

Acacia holosericea52 Isaangwa 7.5 10.5 Wamwene

Dalbergia
melanoxylon

53 Nzangathi 9.0 28.7 Joyce Mutua

Melia volkensii54 BCavisuni 11.0 12.0 Mutinda

Deionix regia55 Mbitini 15 Tito Kilaa (Mr.) near
Mbitini market

18

56 Dovyalis caffra Mutonguni
(TuHa Mkt.)

Pass Muinde

57 DovyaUs caffra Mutune Mr. Ndaa

Dovyalis caffra58 Tuiia market Mr. Justus Muinde

Grevillea robusta59 Kakumuti 9 Mrs. Rosa Muema Mbuvi15.0

60 Terminalia mentalis Kakumuti 11.0 6

Dovyalis caffra Mr. Mbuve c/o Ngala
Mwendwa

61 Hooi

10





Where seeds will stay for one night in transits between the store the bags
should be loosely parked and if the space is available should be spread on t he
floor. The above should mainly be done to fleshy fruits or green seeds. Some
of the species where crown collection is possible are: Acacia poiyacantha,
Tamarindus indica,

Jacaranda mimosifolia. Alhizia
abyssinica, Terminalia brownii, Terminalia prunioides, Terminalia spinosa,
Acacia Senegal, Acrocarpus fraxinifolius, Azadirachta indica, Acacia mellifera

Acacia nilotica. Cassia siamea. Cassia spectabilis,
amara, Alhizia anthelmintica, Erythrina

etc.

(2) Ground Collection

This mainly applies to big seeded species which fall to the ground when ripe
and are not destroyed by the insects or other pests. The seeds should be
observed for the flesh ones otherwise one may mistake for those that fell
during the last season. Checking by cutting should be done before collection
starts to avoid collecting unviable ones. The main advantage of ground
collection is that a big team can work at the same time, no eqtiipments are
needed and any age group can be trained on the spot and start off.

Ground collection can include species which pass throughout the elementary
canal of livestock and birds without getting damaged. Some of the species are
either extracted by birds whereby the bird uses the juice and drops off the seed
e.g. Cordia ovalis, Azadirachta indica and Berchemia discolor. An example of
those that pass through the elementary canal of livestock without damage
are: Melia volkensii and Balanites aegyptiaca.

Some of the species which are ideal for ground collection are: Croton
megalocaprus, Melia volkensii, Balanites aegyptiaca, Terminalia mentaly,
Terminalia brozunii.

Processing3.4

Immediately after collection seeds should be separated from unwanted
materials. The unwanted material includes; Green and dry leaves, all kinds
of branches and all undesired seeds. This shoiild be done at the collection site

or before the fruits are weighed. This will help transport only the required
material and obtain clean seeds free of broken dry debris. It also helps in
decreasing some insects which might be embedded in the debris and might
attack the fruits before other processes starts. It also reduces fungus that
might be in the dry matter and be transferred to the seeds.

12



3.5 Seed extraction

The method of removing seeds from their enclosure for immediate use or
storage is termed as seed extraction. The removal of pericap involcure wings
or any other unrequired materials highly reduces the weight and the
unnecessary bulk. During the extraction processes various methods are used
to remove the seed from its enclosure.

Solar power drying - this is used to dry dihiscent fruits. _The fruit
spread in. the open sim either on a fine wire mesh tarpaulin, polythene
sheeting or net sheeting so long the spread will retain the seeds when
required to be put in another smaller container.

The dehiscent seeds need to be severally shaken as they proceed
reducing the moisture so that seeds can be released from the capsxiles

of the species which require sim drying are; Cassia
Eucalyptus spp, Casuarina equisetifolia, Callitris robusta. Acacia

mearnsii, Acrocarpus flaxinifolius, Grevillea robusta, Markhamia
lutea, Leucaena leucocephala and Moringa oleifera.

In sun drying where seeds can be brown by the wind such as light
winged seeds e.g. G. robusta light sheet covering should be applied.
Thin layers should be used to allow uniform penetration of sun heat
and easy manual shaking. The in dehiscent species may be dried in the

and be beaten in a sack for pods removal e.g. most Acacia spp.
Some are sim dried and nuts cracked between hard surface e.g. Croton

megalocarpus. Some are sun dried pods removed and others contents
removed in between water e.g. Bombax rhodognaphalon.. Some fleshy
species are crushed in a mortar and seed separated by use of large
quantities of water e.g. Dovyalis cajfra, Psidium guajava before sun
drying. Tentative methods are illustrated in appendix IV and Fig. 3.5.1
to 3.5.10.

are
(1)

on

or pods, some
siamea,

sim
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Figs. 3.1 - 3.10 Shows different seed extraction techniques

1

Method of extraction using scissorsTerminalia brownii:

which is called nipping.

Fie. 3.1
o

Method of extraction using two stonesCroton Me<yalocaryus:

one on the ground and the other on hand.

13ti



Cassia syectabilis: Method of extraction using a knife to
remove out the seeds.

Jacaranda mimosifolia:

remove out the seeds.
Method of extraction using a knife to

13-ii



Fie. Melia volkensii: Method of extraction using a machine (nut
crackers) to crack the hard cover of the nut to get the seed.

o

EU'

Fig. 3.2 Prosovis juliflora: Method of extraction using iron sheet
and putting the seed into the hole and covering it with dry
grass to attract termites come and eat the pods leaving the seeds.

13-iii



Tv ●
/f .●

I
1

Eucalyytus svv. Method of extraction using a stick to beat
the seeds so as to shake seeds from capsules.

Fig. 3.8 Seshania ^randflora Method of extraction using a
winnower inorder to separate dean seeds and the pods.

13-iv



Acacia ^errardii Crown collection using net spread under a
tree and looping shears to shake branches so that the pods can
fall on the net.

Acacia mlotica Method of extraction using a mortar and
pestle to remove the pods.

13-v



Appendix iv (i)

SEED EXTRACTION

Ripe mature pods are collected sun drying is
done. The duration depends on species and the
collection period. Dried pods are put in the
sack. The big parts of pods are removed by
hand. Small parts of the pods are removed
using a winnower. Any remaining parts should
be picked by hand to obtain the cleanest seeds.

Acacia abyssinica
Acacia albida

Acacia holosericea

Acacia mdlifera
Acacia polyacantha
Acacia Senegal
Acacia xanthopholea
Albizia anthelmintica

Aibizia amara

Albizia lebbeck

Cassia siamea

1.

Ripe mature pods are collected sun dried.
Duration depends on the amount of moisture in
the pods (it may range from 1-4 days). The
pods are put in a motor pormded and the seeds
are separated from the chaff using a winnower.
Any remaining parts of pods stalk and bad
seeds should be picked by hand.
Fruits are collected sun dried and seeds

removed by hand.

The ripe pods are sun dried sufficiently
according to species; put in a bag and bitten
with a stick. The chaff is separated using a
winnower.

Acacia nilotica

Acacia tortilis

2.

Caesalpinea decapetala
Lawsonia inermis

3.

Acacia gerrardii
Acrocarpus flaxinifolins
Leucaeana leucocephala
Parkinsonia acuieata

Sesbania sesban

4.

Tecoma stans

Spathodea nilotica
Jacaranda mimosifolia
Grevillea robusta

Callitns robusta

Capsules or pods are collected. Sun dried
according to species until pods/capsules open.
Vigorous shaking is done. The pods are
separated from the seeds using the hands. Sun
drying should be under light cover.

5.

Eucalyptus spp.
Casuariam equisetifblia

Bauhinia thonningii The pods are collected properly sim dried put
in a mortar and pounded. The chaff is
separated from the seeds using a winnower.
Most of the pods dry properly in the tree before
collection.

Pods are collected dried in the sun until the

mixture like cotton wool and seeds start to

appear. Cotton wool and seeds are put in
water. The seeds are separated from cotton
wool by hand. The seeds are then sun dried
from 2 to 3 days before storage.

Pods are collected. The fragile outer covering
removed by hand. The seeds are put in a drum
of water then depulped and seeds sun dried for
3 days.

6.

Bombax rhodognaphalon7.

Tamarindus indica8. is

14



1

9. Balanites aegyptiaca
Melia volkensii

Nuts are collected then pounded in a mortar
using pestle. The nuts are separated from the
pulp using water. Nuts are sun dried for 3 - 4
days. The nuts can also be collected from goats
sheds. The nuts are chewed and vomited by
^oats.

Delonix regia
Kigelia africana

10. After fruit collection, they are then put in water
for 1-3 days. A knife is used to release the
seeds. The seeds are sun dried for one to two

days.

The collected fruits are put in water for about 4
days before depulping. Sufficiently irpe fruits
can be depulped without putting in water but
the mixture is washed to separate seeds from
the pulp. The seeds are dried for 2 days.

The fruits are collected and put in water for
about 3 days . The fruits are pounded either in
a drum or mortar. Water is used to separate
seeds from the pulp. Seeds are sun dried and
resquized to remove the remaining material and
a winnower is used to separate the seeds from
the unwanted material.

Gmelina arborea11.

Dovyaiis caffra
Maesopsis eminii
Phoenix reclinata

Psidium guajava

12.

After collection the sin, the pulp and the seed
are separated in water easily. The seeds are
sun dried for two days. The dry collected fruits
should be soaked in water before cleaning:.

Azadirachta indica13.

a

Dalbergia melanoxylon The pods are collected. Pods are separated
from the leaves and other debris by hand. No
more cleaning is required as the seeds are very
light and difficulty to separate with the pods.

The pods are coEected, then thoroughly dried in
the sun. They are either stirred or slightly
beaten in a bag. Pods open to release the seeds.

The fruits are collected and put in water for 4
days. They are cleaned using hands. Seeds are
sun dried for 2-3 days.

The collected pods are sun dried. The pods
open and are beaten in a bag to remove seeds.
A winnower is used to separate the chaff from
the seeds.

14.

Newtonia hilderbrandtii15.

Macharium Hpu
Melia azaderach

16.

Sesbania grandiflora17.

Terminalia catiapa18. After fruit collection a knife is used to cut every
side of the fruit to remove the covering inorder
to release the seeds.

19. Terminalia brozimii

Terminalia spinosa.
Terminalia pruinoides

After fruit coEection scateur shears or a pair of
scissors are used to remove the wing Eke
appendages.	
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After fruit coEection, it is sun dried for 2 to 4

days. The seeds are removed from the nut by
usins two hard surfaces to crack the nut.
For immediate use after collection pods are
soaked in water for one day. The seeds are
removed from the pod using a knife. For bulky
use the pods are put on an iron sheet and
covered with some soil. Dry grass is put on top
of the soil then some water is added to attract

termites. Termites consume the pods but not
the pods. Seeds are separated from the soil by
sieving. This process may take upto three
months.

After pods collection, they are put in the bag
and beaten with a stick to open up the pods.
The seeds are sim dried.

After pods collection a knife is used to slit the
pod open and release the seeds. The seeds are
sun dned.

Adenium obesum

Croton megalocarpus
20.

Prosopis juliflora21.

Trema ariantalis22.

Cassia spectabilis23.

Seeds readily germinate without further
extraction. Sun drying is a good process of the
only extraction.

Terminalia mentaly24.

After collection of the fruit, the skin and the

little pulp can be removed using a mortar. The
nut is crushed between two hard surfaces to

release the seed. The seed can be dried for 2

Thevetia peruviana25.

days if the nut was still green.
Zyziphus mauritiana26. After collection the fruits are put in water and

the nut separated from the Eeshy using hands
the nut is then sun dried.

Carica papaya27. After collection the fruit is slit open with a knife
and the seeds removed. The seeds are sun

dried for 2 days.

After collection the fruits are pounded in a
mortar with a pestle. The seeds are separated
from the pulp using water and sand because
seeds are gummy. They are sun dried for 3
days.

The fruit is squeezed between dry sand to
remove the seed from the pulp. The seeds are
then washed and sim dried for 2 days.

The fruits are sun dried for about 3 days. The
seeds are rubbed with the hand to remove the

thin skin. A winnower is used to separate the
seed from the chaff.

28, Berchemia discolor

29. Cordia ovaLis

30. Schinus motle
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PRE-GERMINATION TREATMENTS4.0

Dormancy is the period seed stays before it starts germinating.

4.1 Introduction

Dormancy has led many seed users to start thinking of ways they can act on
the seeds so that it can meet their needs in form of seedling production.
When some seeds are subjected to favourable conditions i.e. moisture and
temperature they readily germinate. Some seeds do not give sufficient
germination, do not germinate or take long to germinate even if they are
exposed to favourable conditions.

Dormancy is common in dryland species. To overcome this, mechanical
pretreatment and soaking at different water temperatures have been tried and
proved successful especially at Tiva nursery. The Project have adopted
simple pretreatment methods that can be used at elementary levels that have
been tried at Tiva. The pretreatments that are going to be discussed in the
following chapter are Tiva trials mainly the ones that have been found
successful. The pretreatment chapters have been reproduced.

Pre-treatment methods4.2

4.2.1 Nipping

Nipping is the pretreatment involving cutting the seed coat to allow
moisture to enter the inside of the seed. This treatment can be done with a

nail dipper, fine pliers, knives or needles. A small scar at one end of the seed
where the seed is attached to the pod indicate where nipping should be done.
Care should be taken when nipping so as not to injure the radical. Nipping
should be carried to the under listed species: Acacia albida, A. brevispica, A.
mellifera, A. nilotica, A. polyacantha, A. Senegal, A, iortilis, A. xanthopholea,
Acrocarpus flaxinifolius, Albizia gummifera, Albizia cariaria, Bauhinia
thorningii, Cassia siamea, C. spectabilis, Leucaena leucocephala and Melia
volkensii. Nipping soaking and slitting is convenient with M. volkensiL
Pretreatment by hot wire. The pre treatment requires much labour but the
final products pays.

4.2.2 Soaking in boiling water

This is the most frequent used technique. The seeds are immersed in boiling
water 4-10 times their volume. The heat source is immediately removed to
avoid cooking the seeds. The seeds are left in water to cool gradually for 12-24
hrs. The technique can give erratic results. The optimum soaking time
varies with species. This technique mostly favours Acacia species. Hot water
soften the seed coat increasing water permeability speed. The following
species are applicable to the above pre treatment; Acacia Senegal, Acacia
polyacantha, Acacia mearnsii. Acacia melanoxyion, Acacia abyssinica, Delonix
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60 13boiling 5 min.
none

Azadirachtaindica

Azadirachta indica 9791

Azanza garckeana91 none

none or soaking 24 hrs.B. aegyptiacaW
571none or boiling 2 min.89 Bombax rhodognaphaion

Bombax rhodognaphaion
6590 none

75boiling 2 min.
boiling 20 min.
boilings min.
boiling 2 min.
boilings min.

Caesalpinia decapetaia
Caesalpinia decapetaia
Caesalpinia decapetaia
Caesalpiniadecapetala
Caesalpinia decapetaia

7560

756089
75

90
8560

91

Callitris robusta

Cassia siamea

Cassia siamea

Cassia siamea

Cassia siamea

90 none

boiling 20 min.
boiling 20 min.
boiling 20 min.
boiling or leave in water till cool

9260

926089
9560

90
60

91
681801soiling 10 min.

boiling 10 min.
soiling 10 min.
soiling 10 min.

Cassia spectabilis
Cassia spectabilis
Cassia spectabilis
Cassia spectabilis

6880
89

8580
90

7080
91

Casuarina equisetitolial
Casuarina equisetifolia

89 none

none
92

90

Cordia ovalis91 none

Croton megalocarpus
Croton megalocarpus
Croton megalocarpus

89 none

none

none

89
90

89
91

91 Dalbergia melanoxyion

91 Delonix regia

none

boiling 3 min.
69

Dovyalis caffra
Dovyaiis caffra

none

86
91 none

Erythrina abyssinicam none

Euc. camaldulensis

Euc. camaldulensis
891 none

none
99

91

Euc. citriodora91 none

none or soak 24 hrs.Ficus natalensis91

none or soak 24 hrs.91 Grevillea robusta
W

Jacaranda mimosifolia

Jacaranda mimosifolia

8^ none

none
88

91

Kigelia africana
Kigelia africana

90 none

none
36

91

Lawsonia inermis91 none

m
boiling 15 min.
boiling 15 min.
boiling 15 min.

891 Leucaena leucocephaia

Leucaena leucocephaia

Leucaena leucocephaia

9460
90

8960
91

Meliaazaderach

Meliaazaderach

90 none

none
97

91

89 Meiiavolkensii

90 Meiiavolkensii

91 Meiiavolkensii

mpping

nipping and cut out

nipping		

56

28
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SEED GERMINATION PRETREATMENT 1992

YEAR SPECIES PRE-TREATMENT TEMP.^C GERM. %

1992 Acacia genardii Soaking in cold water overnight 65

1992 Acacia holoicilica 80Boiling water for 7 min.
1992 Acacia polyacantha 80Boiling water till cool 85

1992 Acacia nilotica Knipping with hot wire 78

1992 Acacia Senegal Soaking in cold water overnight 75

1992 Acacia toriilis Knipping with hot wire 80

1992 Acacia meamsii 80Boiling water foor 7 min. 65

1992 Acacia aulacocarpa 80Boiling water for 7 min.
1992 Acacia crassicarpa 80Boiling water for 7 min. 62

1992 60Acacia .\anthophloea Boiling water for 20 min. 60

1992 Albizia anthelmintica Soaking in cold water 84

1992 Azadirachta indica 75No treatment

1992 Balanites aegyptiaca No treatment 60

1992 Callitris robusta 45No treatment

1992 Casuarina aquisetifolia 50No treatment

1992 60Cassia siamea 92Boiling water for 20 min.
1992 60Cassia spectabilis 95Boil for 15 min.

1992 Cordia ovalis 70No treatment

1992 Croton megalocarpus 65No treatment

1992 Dalberia melanoxylon 57No treatment

1992 60Eucalyptus camaldulensis No treatment

1992 Eucalyptus globlus 50No treatment

1992 52Eucalyptus grandis No treatment

1992 61Eucalyptus nitens No treatment

1992 65Eucalyptus tereticomis No treatment

1992 70Eucalyptus paniculata No treatment

1992 64Eucalyptus pellita No treatment

1992 71Gmelina arborea No treatment

1992 52Grevillea robusta No treatment

1992 62Jacaranda mimosifolia No treatment

1992 56Lawsonia inermis No treatment

1992 Melia volkensii Knipping then soak in cold water

overnight 45

1992 80 92Prosopis juliflora Boiling water 15 min.

1992 60 70Tamarindus indica Boiling water forSmin

1992 45Terminalia brownii Knipping then soak in cold

water overnight

1992 60Terminalia pruinoides Knipping then soak in cold

water over night
1992 Terminalia spinosa Knipping then soak in cold

water overnight 55
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SEED GERMINATION PRE-TREATMENT 1993
Kenyan species

GERM. %TEMP.^CPRE-TREATMENTSPECIESYEAR

801993 Acacia gerrardii Soak in coid water overnight
721993 Acacia melifera Soak in cold water overnight

1993 Acacia nilotica Knipping with hot wire

4993 Boiling water then left in the

same water overnight

Acacia polyacantha
80

801993 Acacia tortilis Boiling water for 20 min.

601993 Acacia xanthophloea Boiling water for I5min.

1993 Albizia anthclmintica Soaking in coid water for 12 hrs.

1993 Azadirachta indica Direct sowing without any ireaatment

1993 72Balanites aegyptiaca Direct sowing without any treaatment
1993 60 95Cassia siamea Boiling in hot water for 20 mm.

1993 60 80Cassia spectabilis Boiling water for 15 min.

1993 75Croton megalocarpus Direct sowing without any treaatment
1993 60Dalbergia melanoxylon Direct sowing without any treaatment
1993 80 70Delonix regia Boiling water for 2 minutes
1993 75Eucalyptus camaJdulensis Direct sowing without any treaatment
1993 60Grevillea robusta Direct sowing without any treaatment
1993 Melia volkensii 50Knipping soaking in cold water

overnight
1993 Prosopis juliflora 80 98Boiling water for 15 minutes
1993 Tamarindus indica Boiling in hot water for 3 minutes 60 78

1993 Terminalia brownii Knipping then soaking in cold water

overnight

30

1993 Terminalia mentalis Boiling water for 15 min. 60 55

1993 Tipuana tipu Soaking in cold water overnight 45

Australian species (1993)
Batch no. SPECIES PRE-TREATMENT TEMP.°C GERM. %

16976 Acacia aulacocarpa 80Boiling water for 7 min.

Boiling water for 7 min.

65

17553 Acacia auriculiformis 80 60

17869 Acacia crassicarpa 80Boiling water for 7 min.

Boiling water for 7 min.

Boiling water for 7 min.

Boiling water 7 min.

55

17634 Acacia cincinnata 80 52

16389 Acacia holosericea 80 70

18091 Acacia leptocarpa

Eucalyptus alba

80 70

12966 No treatment 52
13997 Eucalyptus brassiana No treatment 70

18304 Eucalyptus camaJdulensis No treatment 62

18242 Eucalyptus camaldulensis No treatment 67
17633 Eucalyptus camaldulensis No treatment 64
13628 Eucaiytus citriodora No treatment 61
14850 Eucalyptus citriodora No treatment 57
18230 Eucalyptus citriodora No treatment 56
14107 Eucalyptus crebra No treatment 54
15686 Eucalyptus cullenii No treatment 50
14864 Eucalyptus exserta No treatment 57
17864 Eucalyptus terehcomis

Eucalyptus tereiicomis

Eucalyptus tereticomis

Acacia auriculiformis

Acacia auriculiformis

No treatment
51

16348 No treatment
50

16347 No treatment
57

16729
Boiling water for 7 min.

Boiling water for 7 min.

80 62
18059

80 65
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SEED GERMINATION PRE-TREATMENT 1993

Kenyan species

SPECIESYEAR TEMP.°C GERM. %PRE-TREATMENT

1993 80Acacia gerrardii Soak in cold water overnight
1993 72Acacia melifera Soak in cold water overnight
1993 Acacia nilotica 75Knipping with hot wire
-1993 Acacia polyacantha 86Boiling water then left in the

same water overnight 80

1993 Acacia tortilis 80Boiling water for 20 min. 70

1993 Acacia xanthophloea Boiling water for 15min. 60 72

1993 Albizia anthelmintica Soaking in cold water for 12 hrs.

Direct sowing without any treaaimeni

87

1993 Azadirachia indica 87

1993 Balanites aegyptiaca Direct sowing without any treaatmenl

Boiling in hot water for 20 mm.

72

1993 Cassia siamea 60 95
1993 Cassia spectabilis Boiling water for 15 min. 60 80
1993 Croton megalocarpus Direct sowing without any treaatment
1993 Dalbergia melanoxylon Direct sowing without any treaatment
1993 Deloni.x regia Boiling water for 2 minutes

Direct sowing without any treaatment

80 70
1993 Eucalyptus camalduiensis 75
1993 Grevillea robusta Direct sowing without any treaatment

Knipping soaking in cold water

overnight

60
1993 Melia volkensii 50

1993 Prosopis juliflora Boiling water for 15 minutes 80 98
1993 Tamarindus indica Boiling in hot water for 3 minutes 60 78
1993 Terminalia brownii Knipping then soaking in cold water

overnight

30

1993 Terminalia mentalis Boiling water for 15 min. 60 55
1993 Tipuana lipu Soaking in cold water overnight 45

Australian species (1993)
Batch no. SPECIES PRE-TREATMENT TEMP.^C GERM. %

16976 Acacia aulacocarpa

Acacia auriculiformis

Boiling water for? min. 80 65
17553 Boiling water for 7 min. 80
17869 Acacia crassicarpa

Acacia cincinnata

Acacia holosericea

Boiling water for 7 min. 80 55
17634 Boiling water for 7 min.

Boiling water for 7 min.

80 52
16389

80 70
18091 Acacia leptocarpa Boiling water? min. 70
12966 Eucalyptus alba No treatment 52
13997 Eucalyptus brassiana

Eucalyptus camalduiensis

Eucalyptus camalduiensis

Eucalyptus camalduiensis

No treatment 70
18304 No treatment 62
18242 No treatment 67
17633 No treatment 64
13628 Eucalytus citriodora

1485U|Eucalyptus citriodora
No treatment 61
No treatment

57
18230 Eucalyptus citriodora

Eucalyptus crebni

Eucalyptus cullenii

No treatment

No treatment

No treatment

56
14107

54
15686

50
14864 Eucalyptus exserta No treatment

5717864 Eucalyptus tereiicomis

Eucalyptus tereiicomis

Eucalyptus tereticomis

Acaciaauriculiformis

No treatment

No treaiment
5116348
5016347

No treatment
16729

Boiling water for 7 min. 80 6218059 Acacia auriculiformis Boiling water for 7 min. 80 65
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Kenyan species (1994)
SPECIESSpecies PRE-TREATMENT TEMP.®C GERM. %

1994 Acacia gerrardii Knipping then soaking in cold

water overnight

98

1994 Acacia mellifera Soaking in cold water overnight 70

1994 Acacia nilotica Knipping with hot wire 75

1994 80Acacia polyacantha Boiling water till cool 82

1994 Acacia senega! 70Soaking in cold water 12 hrs.
1994 Albizia anihelmintica 90Soaking in cold water 12 hrs

1994 80Azadirachta indica No treatment

1994 60 92Cassia siamea Boiling water for 20 min.

1994 60 70Cassia speclabilis Boiling water for 15 min.

1994 60Cassuarina equisetifolia No treatment

1994 70Croton megalocarpus No treatment

1994 60Dalbergia melanoxylon No treatment

1994 80Dovyalis caffra No treatment

1994 62Grevillea robusta No treatment

1994 64Jacaranda mimosifolia No treatment

1994 65Mellia volensii No treatment

801994 90Prosopis juliflora Boiling water for 15 min.

1994 60 68Tamarindus indica Boil for 3 min.

1994 60Terminalia brownii Knipping then soaking in cold water

overnight

Australian species (1994)
TEMP.^CSPECIES PRE-TREATMENT GERM. %Batch no.

80 5418515 Boiling water for 7 min.Acacia cowleana

80 5518524 Boiling water for? min.Acacia cowleana

80 4517604 Boiling water for? min.Acacia crassicarpa

468017871 Boiling water for? min.Acacia crassicarpa

488017852 Boiling water for? min.Acacia mangium
80 5417868 Boiling water for ? min.Acacia mangium

80 5618265 Boiling water for ? min.Acacia mangium

578017936 Boiling water for? min.Acacia meamsii

628017949 Boiling water for ? min.Acacia meamsii

60Eucalyptus camaldulensis No treatment

6213165 Eucalyptus pellita No treatment

5417874 No treatmentEucalyptus pellita
5217854 No treatmentEucalyptus pellita
5618197 Eucalyptus pellita No treatment

5018199 Eucalyptus pellita No treatment

4815370 No treatmentEucalytpus tereticomis
4516349 Eucalytpus tereticomis No treatment

4018094 No treatmentEucalyptus urophylla
4518096 Eucalyptus urophylla No treatment

6018106 No treatmentGrevillea robusta

6218107 No treatmentGrevillea robusta

70Knipping then soak in cold water

overnight

Adansonia digitata

7080Boiling water for 2 min.Delonix regia
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Kenyan species (1994)
Species SPECIES PRE-TREATMENT TEMP.°C GERM. %

1994 Acacia gerrardii Knipping then soaking in cold

water overnight

98

1994 Acacia mellifera Soaking in cold water overnight 70

1994 Acacia nilotica Knipping with hot wire 75

1994 80Acacia polyacanlha Boiling water till cool 82

1994 Acacia Senegal Soaking in cold water 12 hrs. 70

1994 Albizia anthelmintica Soaking in cold water 12 hrs 90

1994 Azadirachta indica No treatment 80

1994 60Cassia siamea 92Boiling water for 20 min.

1994 60Cassia spectabilis Boiling water for 15 min. 70

1994 Cassuarina equisetifolia 60No treatment

1994 Croton megalocarpus 70No treatment

1994 Dalbergia melanoxylon 60No treatment

1994 Dovyalis caffra 80No treatment

1994 Grevillea robusta 62No treatment

1994 64Jacaranda mimosifolia No treatment

1994 65Mellia volensii No treatment

1994 80 90Prosopis juliflora Boiling water for 15 min.

1994 60 68Tamarindus indica Boil for 3 min.

1994 60Terminalia brownii Knipping then soaking in cold water

overnight

Australian species (1994)
Batch no. SPECIES PRE-TREATMENT TEMP.^C GERM. %

18515 80 54Acacia cowleana Boiling water for 7 min.

18524 80 55Acacia cowleana Boiling water for? min.

17604 80 45Acacia crassicarpa Boiling water for 7 min.

17871 80 46Acacia crassicarpa Boiling water for? min.

17852 80 48Acacia mangium Boiling water for 7 min.

17868 80 54Acacia meingium Boiling water for 7 min.

18265 80 56Acacia mangium Boiling water for? min.

17936 80 57Acacia meamsii Boiling water for 7 min.

17949 6280Acacia meamsii Boiling water for 7 min.

60Eucalyptus camaldulensis No treatment

13165 62Eucalyptus pellita No treatment

17874 54Eucalyptus pellita No treatment

17854 52Eucalyptus pellita No treatment

18197 56Eucalyptus pellita No treatment

18199 50Eucalyptus pellita No treatment

15370 48No treatmentEucalytpus tereticomis
16349 45Eucalytpus tereticomis No treatment

18094 40No treatmentEucalyptus urophylla

18096 45Eucalyptus urophylla No treatment

18106 60No treatmentGrevillea robusta

18107 62Grevillea robusta No treatment

70Adansonia digitata Knipping then soak in cold water

overnight
7080Delonix regia Boiling water for 2 min.

22-4



Kenyan species (1995)
GERM. %PRE-TREATMENT TEMP.‘’CSpecies SPECIES

951995 Acacia gcrrardii Knippingthen soaking in cold

overnight
86801995 Acacia holoicilica Boiling for? min.
671995 Acacia mellifera Soaking in cold water overnight
821995 Knipping then soaking in cold

water overnight

Acacia nilotica

1995

90801995 Boiling water till coolAcacia polyacantha
651995 Acacia Senegal Soak in cold water overnight

851995 Knipping then soaking in cold water

overnight

Acacia tortilis

921995 Albizia anthelmintica Soaking in cold water for 12 hrs.

721995 Albizia lebbcck Knipping then soaking in cold

water overnight

1995 90Azadirachta indica No treatment

1995 65Balanites aegyptica No treatment

1995 70Berchermia discolor Soaking in cold water 24 hrs.

1995 60 90Cassia siamea Boiling water for 20 min.

1995 60 78Cassia spectabilis Boiling water for 15 min.

1995 64Casuarina equisetifolia No treatment

1995 10Cordia ovalis Soaking in cold water overnight
1995 60Croton megalocarpus No treatment

1995 52Dalbergia melanoxylon No treatment

1995 80Delonix regia 74Boiling water for 2 min.
1995 92Dovyalis calTra No treatment

1995 Eucalyptus camaldulensis 65No treatment

1995 Faidherbia albida 72Knipping then soaking in cold water

overnight
1995 Grevillea robusta 64No treatment

1995 Jacaranda mimosifolia 50No treatment

1995 Melia volkensii 40Knipping then soak in cold water

overnight
1995 Leucaena leucocephaia 60Boiling water for 15 min. 80

1995 Prosopis juliflora Boiling water for 15 min. 92

1995 Terraarindus indica 60Boiling water for 3 mon.

Knipping then soak in cold water

overnight

Knipping, soaking in cold water

overnight

72

1995 Terminaiia brownii 20

1995 Terminaiia mentalis 70

1995 Makharmia lutea No treatment 60

AUSTRALIAN SPECIES
Batch NO. SPECIES PRE-TREATMENT TEMP.^C GERM. %

18785 Eucalyptus camaldulensis No treatment 71
17618 Grevillea robusta No treatment 72
18441 Acacia holoisericea Boiling for? min. 80 65

17737 Acacia holoisericea Boiling for ? min. 80 70
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Kenyan species (1995)
GERM. %TEMP.°CPRE-TREATMENTSpecies SPECIES

951995 tCnipping then soaking in cold

overnight

Acacia gcrrardii

86801995 Boiling for? min.Acacia holoiciiica

671995 Acacia mellifera Soaking in cold water overnight
821995 Knipping then soaking in cold

water overnight

Acacia nilotica

1995

90801995 Boiling water till coolAcacia polyacanlha
651995 Soak in cold water overnightAcacia senega!
851995 Knipping then soaking in cold water

overnight

Acacia tortilis

921995 Albizia anthelmintica Soaking in cold water for 12 hrs.
721995 Albizia Icbbeck Knipping then soaking in cold

water overnight

901995 Azadirachta indica No treatment

651995 Balanites aegyptica No treatment

1995 70Berchermia discolor Soaking in cold water 24 hrs.

1995 60 90Boiling water for 20 min.Cassia siamea

1995 60 78Cassia spectabilis Boiling water for 15 min.

1995 64Casuarina equisetifolia No treatment

1995 10Cordia ovalis Soaking in cold water overnight

1995 60Croton megalocarpus No treatment

1995 52Dalbergia melanoxylon No treatment

1995 80 74Delonix regia Boiling water for 2 min.
1995 92Dovyalis calTra No treatment

1995 65Eucalyptus camaldulensis No treatment

1995 72Faidherbia albida Knipping then soaking in cold water

overnight
1995 64Greviilea robusta No treatment

1995 Jacaranda mimosifolia 50No treatment

1995 Melia volkensii 40Knipping Chen soak in cold water

overnight
1995 Leucaena leucocephaJa 60 80Boiling water for 15 min.
1995 Prosopis juliflora 92Boiling water for 15 min.
1995 Termarindus indica 60Boiling water for 3 mon. 72

1995 Terminalia brownii Knipping then soak in cold water

overnight

20

1995 Terminalia mentalis Knipping, soaking in cold water

overnight

70

1995 Makharmia lutea No treatment 60

AUSTRALIAN SPECIES
Batch NO. SPECIES PRE-TREATMENT TEMP.'^C GERM. %

18785 Eucalyptus camaldulensis No treatment 71
17618 Greviilea robusta No treatment 72
18441 Acacia holoisericea Boiling for? min. 80 65
17737 Acacia holoisericea Boiling for? min. 80 70
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Kenyan species (1996)
Species SPECIES PRE-TREATMENT TEMP.°C GERM. %

1996 Acacia gerrardii Knipping then soaking in cold water

overnight

90

1996 80Acacia holoisericea Boiling water for? min 84

19% Acacia mellifera Soaking in cold water for 12 hrs. 80

1996 Acacia nilotica Knipping then soak in cold water

overnight

92

1996 Acacia polyacantha Boiling water then left to cool

overnight

93

1996 Acacia Senegal Soaking in cold water overnight 72

1996 Acacia tortilis Knipping the soak in cold water 90

1996 Albizia anihelmintica Soaking in cold water overnight 78

1996 78Albizia anthelmintica Soaking in cold water overnight

19% 70Albizia lebbeck Knipping then soaking in cold

water overnight

19% 92Azadirachta indica No treatement

1996 71Balanites aegyptiaca No treatment

1996 80Berchermia discolor Soaking in cold water for 48 hours

19% 58Carica papaya No treatment

1996 60 86Cassia siamea Boiling water for 20 min.

1996 60 82Cassia spectabilis Boiling water for 15 min.

1996 52Casuarina equisetifolia No treatment

19% 2Cordia ovalis No treatment

19% 50No treatmentCroton megalocarpus

1996 54Dalbergia melanoxylon No treatment

80 6819% hot water for 2 min.Delonix regia

8619% Dovyaiis caffra No treatment

19% 62Eucalyptus camaldulensis No treatment

1996 76Knipping then soaking in cold water

overnight

Faitherbia albida

581996 Grevillea robusta No treatment

5219% Jacaranda mimosifolia No treatment

60 851996 Boiling for 13 min.Leucaena leucocephala

4519% Knipping then soaking in cold svater

overnight

Melia volkensii

7019% Moringa oleifera No treatment

851996 No treatmentPsidium guajava
8019% Boiling waterProsopis juliflora

319% No treatmentSchinus moUe

60 741996 Boiling water for 3 min.Tamarindus indica

101996 Knipping then soak in cold water

overnight

Terminalia brownii

7219% Knipping then soak in cold water

overnight

Terminalia mentalis

5619% Knipping then soak in cold water

overnight

Terminalia pruinioides

AUSTRALIAN SPECIES
GERM. %Batch NO. PRE-TREATMENT TEMP.’^CSPECIES

8018785 No treatmentEucalyptus camaldulensis
8018828 80Boil for? min.Acacia holosericea

6015821 80Boil for?min.Acacia melanoxylon
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Table 4J2.6.2

Change of temperature in water with itme unit °C

TIME

(min)

WATER CAPACITY (LITRES)
3.01.5 2.0 2.5

0 9595 95 95

892 82 85 87

76 80 84 854

6. 8170 76 79

8 66 72 75 79

69 7610 62 72

7312 60 66 69

14 57 64 67 71

16 54.5 62 6^ 69

60 62 6718 53

6520 51 58 60

57 5922 49

55 57 6224 47.5

56 6126 46 54

6028 45 52 54

30 51 53 5844

50 52 5732 42.5

51 5634 42 49

50361 4841

38 m 47 49 54

46 48 5339

45.5 5242

51373 44.544

46 37 45 5044

36.5 43 44.5 49.548

36 42.5 4950 44

The air temperature at the time of recording was between 22-24"^C. The sauce
pan used had a capacity of 3.3 Ktres.

t
10 cm

Sauce pan

t

20.5cm
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4.3.0 MELIA VOLKENSII (Special case)

4.3.1 Introduction

Arid and semi-arid lands of Kenya cover upto 80% of the country's land
surface. These areas support upto 20% of the population and more than
50% of livestock.

The present trend of population movement is directed towards the low
potential areas that are environmentally fragile. Cases of burning, clearing
and degradation of vegetation as a result of demand for human settlement
and overgrazing are common features on the landscape. This is causing
alot of concern to those bestowed with the responsibility of environmental
conservation and national planing.

It is in record that in most of the dry areas especially in Kitui, alot of effort
has been directed towards afforestation and re-afforestation by the
Government and numerous Non-Governmental organizations.

Despite the magnitude of work and funds directed towards that end, little
is seen in terms of survival after planting. The poor survival rates have
been attributed to 1. Drought 2. Termites 3. Animal destruction 4. Lack of
know-how (poor species selection) 5. Poor soils etc.

It has been realized that despite the failures, a few trees have been noted to
do well in dry areas. One of the key species that has high potential for
survival and a multiplicity of uses is Melia volkensii.

The species belongs to Meliaceae family. It is potentially a useful tree
growing in semi-arid areas of Kenya. It occurs as an emergent in the
Acacia, commiphora, deciduous bushlands and sometimes fringing
seasonal water courses on rock outcrops (ICILAF, 1992). Ecologically, the
species is widely distributed at altitudes ranging from 350-1675m in lower
semi-arid Savanna Districts such as Kitui, Machakos, Samburu, Taita and

Voi. It does well under an average annual rainfall of 450-900mm and
temperature range of 22-30°C.

The species grows to 15m, the bark has pronoimced vertical fissures. It
grows fast, coppices well and shedding the leaves during the dry season to
provide mulch (Teel, 1984).

The species produces high quality timber resembling that of African
mahogany which is durable and easy to work (Dale and Greenway, 1961).
Despite the foresaid however, the species has not been planted in
plantations or in many areas. This is because the seeds do not easily
germinate despite numerous trials. Notable to say here is that work done
by Social Forestry Training project Kitui has given some hope.
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estimate of the number of seeds per kilo which have been
number of years have been provided at the end of the

An average
determined in a

chapter.

TIVA

REQUIRE
TIVA

QTY.
SPECIES OTHER

ESTIMATES

ESTIMATES sources1 KG.TIVANO.

REF199219891988 -

{2}1000-15000854795631 6500Acaciagerrardii

{2}70000714292 Acacia hoiosericea

{2}20000185193 15751Acacia rnellifera

{i}750070634 79556760Acacia nilotica

{2}7000-11000

{2}16129 14000-16000Acacia polyacantha 15240 5324

{1}8696 180006 8406Acacia Senegal
8000-11000 {2}

{1}1L628 15000-200007 15620^ L8055Acacia lorlilis

{2}12000-31000

8 Albizia anlkelmintica 8400

101019 Albiua amara

{1}8403 8000-1000010 Albizia lebbeck

10000-14000 {2}

{1}16000-1700011 Azadirachla indica

{2}5000

12: 294 {1}500-1500Balanites aegyptiaca 355

{2}1000

13 Berchermiadiscolor

14 35414 45455 35000-40000 {1}Cassia siamea 36240

38000 {2}
15 322581Cassia speciabilis 39000 {2}32240 35461

16 60981 2500^500Cordia ovalis {2}
17 Croton megalocarpus 2100 2178:

18 Daibergia
melanoxvlon

16000 {1}

6000-16000 {2}
19 Dovyalis caffra 27000-47000 {2}
20 Eucalyptus

camaldulensis

2163162 {1}200000-1000000

{2}100000-2100000

21 Grevillea robusta 70000-113000 {2}
22 Faitfierbia albida 3200 7852: 11500 {1}

7500-10000 {2}
23 Jacaranda mimosifolia 83333 63000-8000072610 {2}
24 Leucaena leucocephala 20400117800 20000 0}

13000-34000^ {2}
25 Markhamia luiea

{2}
26 Melia volkensii 5000>95

4900}
27 Prosopis juliflora 408701 8000-15000 {1}

30000-35000 {2}
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1373' {1}2000-250028] Tamarindus indica 1200 1575

{2}1400

{2}29 13^ 3000Terminalia brownii 1800 3188

30 Tenmnalia menialis 2034

{1}1250031 L20001Parldsoniaaculeata 11120 13104

{2}11000-15000

{2}2793 200032 Delonix regia 2600 22105

{2}34483 24000-2900033 25400: 24220Acrocarpus

fraxinifoliiis

34 Bombax

rhodognafulon
7299 8500 {1}35 Piliosiigma chomingii 7520 7546

{2}7300

0}26667 2260036 Acacia seyal

20000 {2}
23060 26212 31613 24000-30000 {1}37 Acacia xanlhopfiolea

95000 123457 10000038 Callitries robusta

{2}190003^ Calliandra calothwsus

{2}40 1400000-1600000Casuarina

cunningamxam

{1}40000041 600000-1400000269600 860215Casuarina equisiifolia

{2}600000-900000

1634 500-300 {2}42 Meliaazadirach 2180 2710

{2}4673 4000-500043 Moringa oleifera

(1) Trees and shrubs of sahel

A selection of useful trees of Kenya(2)
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iQpqSFm INFORMATION INDEX FOR CHAP^
UNtvi'KAC'lkb klvTRAC^I'kb WT. OF

1000 seeds

EXT.
SPECIES tivaest. other est.

seeds/ka.
No. i^§-iig-

unext.
seeds/ke.

65001 Acacia gerrardii
0.039 I8.i6gm1.330.2700002 Acacia holosericea 71400

10.3 [gm0.01619.5Acacia meltifera 15000-18500 . 17000-20003
0.250 132gm15.02061.0^Acacia nilonca 6500-7900 7000-11000

60gm48.9^Acacia polyacantha 5000-16000 14000-16000

124gm25.26 Acacia Senegal 8400-8700 8000-18000

22.64gm0.80.400Acacia seyai1 22000

0.1686.3 13.900Acacia torxiiis8 12000-3100015600-18000

127gm2.570 0.2311.09 Albizia anthelmintica 8400

10 Albizi,a lebbedc

80gm0.772.2009.111 Albizia amara lOlOO

39.6\2 Azadirachia indica 5000

4.580kg.36.013 Balanites aegyptiaca 290-350 500-1500

336 gxn10.314 Berchemia discolor 2400

Carica papaya15

31gm13.47 0.11118.4Cassia siamea16 35400-45400 35000-4000

35.5' 2360 0.08 28.2 Igm\l\Cassia spectabilis 32000-35000 39000

2.68gmL7.5Casuarina equisetifolia18 269600

9.719 Cordia ovalis 6000

32.0 19.250 367gm0.59Croton megaiocarpus20 1800-2100 1000

0.1645.0 7.32021 Dalbergia melanoxylon 16000 6000-16000

178gmDelonix elata22

D20gm194.8 12,896 0.0723 Delonix regia 20002100-2700

2^ 2.900 0.13 42 gmDovyalis caffra24 27000

18.025 Eucalyptus camaldiilensis 100000

03T7126 Eucalyptus maculata 100 0.03100000

27 Eucalytus tereticomis 34.0100000

28 Faitherbia a Ibida 75000

29 Grevillea robusta 83.0 7.00 0.08 17.09gm70000

30 Gmelina arborea 0.925 0.07 590gm12.01400

W331 Jacaranda mimosifolia 1.770 0.02 13gm72600-83300 63000-80000

Leucaena I eucocephala32 3.600 0.40 o8gm17800

33 Melia azadirach 99.5 o95gm2000

230gm34 Melia volkensii 0.0483.0 0.1441900-5000

35 Moringa oleifera
36 Psidium guajava
37 Prosopis juliflora 7531 2.460 0.03 29.19gm40800 8000-35000

'0l2^38 Schinus molle 0.1251 35gm7000

Tamarindus indica39 247.4 24.360 0.09 625gm1200-1500 1400-2500

40 Terminalia brownii 111.9 44r>gm1400-1800 3200

Terminalia mentaly41 13.0 106gm2000

Terminalia prunoides42: 50.O 88gms
43 Acacia melanoxylon 10.3 Igm
44 Markhamia lutea 1.075000-760001

45 Acrocarpus Jraxinifdlius 3^24000-34000 X900 oU24000-29000 34.87gm
Parldnsonia aculeaia46 To312000 54.9gm

47 Callitris robusta 37.095000 3.140 08 12.74gm
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Table 5.1

Weight of 1000 seeds & number of seeds per kg. ratio of dean seeds

3 9 ■a 3 ' cc lect^
se d/cl

9 2 ●

SPECIES height of

IQQQ seedd seeds/Xg
Mo. of height ofj Mo. of
seeds/^g lOQQ seeda segds/Xg

Mo. of

a.

aa4lAdenima obesun 1. 529

14.925iAcacia abyssinica 72- 5 I 13.936 (j I II

7.652aibida 127.4 !7 32.QQQ

L4'2 I 7. Q42cadaba3

7^104.6 i 3 ■ 563 U7 3.547gerrardii 6. 5004

53.51 15.751 54 I la.519igellif era

7.:tioioiciilica L4 i 71.429

125.7 ! 7.955 i L42 I 7,063nilotica7 5. 760 3.;

30.5 ! 5, 324 52 I IS.129ooiyacantha 15.2403 2J

Tj119.0 i Li5 ( 3. 536senega! 3.4089

26.6573310 I seya!

torxiiis 55. 3 L8.055 35 t 11.62815.520 3.?
32 1 31.513L2 ! 26.212xanthoohloea 23.060 38. 2 f

13 IAcrQcar?us flaxinifollud
14 iAlbizia aaara I

41. 3 t 29 I 34.43325.400 24.220 id
99 i 75.310. IQl

l.J15 antAelainxica 3.400 I

3. 403119Lebbecic16

l.J17 iAzadirachta indica

4.78518 ^Azanza garclceana 209

128 I 7.31319 ;Banaunea tborngii 145.3 5.308

1.23420 [Balanites aegyatiaca 355 3. 4043247.2

Id275 I 3.53621 [Caesalpinia decaoexala 253. I 3.3603.420

IQ I LOO.00022 iCallitriss cotausta 123.45795.000 3. 1

Li22 1 45.4S523 iCassia siaaea 28.3 35.41438.240
4.1311 32.25824 28.2 35.481saectabilis 32.240

13.25 iCasuarina equisetifolia 3 I 400.0001
360.215269.500 1.2

5. 09a164 I26 iCordia ovalis

52 I 19.23127 ICroton aacrosxachyus
1.32554323 459.3 2. L73Begalocaraus 2. LOO a.

1.29 Dalbergia iielanoxylon
7.2. 79335330 SDelonix regia 475.0 2. LQ52.500

124 I' 3.Q6531 ipiospyros abyssinica
9 I 111.Ill32 iDodonaea viscosa

i.33 iDowalis caffra

34 iEacalyatus caaaldulensia 0.5 !2. IS2. 162 I

16.35 Bacnlata

36 ! panicalata
37 i 3.

tereticomis

38 ipicus natalensis

L39 iGmelina arborea
li.40 'Grevillea robusta 8.9 I L22.S7S43.400

12 I 83.33341 iJacaranda aiaosifolia 1.5! 72.510

42 iKigelia africana
4.22 I 45.00043__!Lawsonia inerais 312.0 I
7

20.4004944 iLeucaena Lettcocenhala 55.5 I 17.800
i. 21532345 iMaesogsis aminii
1. 57359645 iHacharimn slou

1.512 ( L.53447 illeiia azedaracb 2. 7102. 130 389.0 I

2.380 I 33848 voikensii
4.57321449 i><Qringa oieifera
5.71150 iMe’iTtonia bildebranditii 1494. 340 I

12.50051 iParScinsonia aculeata 8075.3 1 13.LQ4Li.120

258 ■ 3.37552 IPboenix reciinata I

137 ! 7.23353 'Piliostigaa thonningil 7.520 7. 545L32.5 1
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Table 5.1

Weight of 1000 seeds & immber of seeds per kg. & ratio of dean seeds

3 9 '8 3 ' 9 2 ' cc iectan

se d/cle;.SPECIES.'^0. I'io. of

seeds/Kg IQQQ seedd seeds/Hg
Mo. of leigiit of

IQQQ seed^ seeds/'Kg
Height of Mo. of

lAdeniuia obesua S54 1. ->ZS

L3.938I 72.5 ! 57 I U.92E i'Acacia abyssinica

7.S522 aibida 32.QQQ 127.4

cadaba3 142 1 7.042

garrardii ●3.563 O6.500 117 3. 5474 104.5 i

(tteiiifera 15.7 S I 54 I la. 519 953.513

Tiholoicillica U I 71.4290

oilotica L25.7 I 7,9557 142 7.0635. 76Q 3T
ao, 3 i 5.3243 oolyacantha 15.240 S2 15.129 l.l
119.0 i3 senega! 115 a. 5963.406 1.:

25,66710 seyal 33

tortiiis 15.520 1 55.3 18.055 36 11.528 3.I

12 I 32 1 31.513xanthoohioea 23.060 38. 2 i 26.212

13 lAcrocarpus flaxinifoliud 25.4QQ I 41.3 I 29 i 34.43324.220 i.:

U ^Albizia aaara 39 i 10.101 ^ 3.V

15 anthelmintica 3.400 I 1..

3. 40316 Lebbeclc 119

17 lAzadirachta indlca 1-4
4.78518 ‘Azanza garciceana 209

iBahaunea thorngii 7.31319 145. 3 1235.308

L„20 Balanites aegyptiaca 294 1..3247.2 I 355 3.404

21 ICaesalginia decaoetaia 2.1263.L f 275 3.5363.420 3.350

c;22 'Caliltriss robusta 95.000 I 10 i IQQ.OOQ3. I 123.457

y23 ICassia siaoea 45.45528.3 i 2236.240 35.414

4.9311 32. 25324 soectabilia 35.46132.240 28.2 i

25 iCasaarina equisetifoiia 3 I 400.OOP 13.I 269.500 I 360,2151

26 iCordia ovaiis 6.098.164

27 'Croton aacrostachyus 52 I 19.231

L.32S23 : 548aegalocartus 459.3 1 2. 1732. IQQ 0.

1.Dalbergia aelanoxyion29

7.30 IDelonix regia 2. 793353475.0 I2.500 2. 105

124 I' 3.06531 Biospyros abyssinica
32 Bodonaea viscosa 9 I 111.ill

i.33 IDovyaiis caffra

34 lEiicalyotus Gaaaiduiensia 0.5 12. 162. 162
35 nacuiata

22.36 ! ganiculata
37 1 5.tareticomis

38 iFLcus natalensis

L..39 :Gmelina arborea

40 ’Grevillaa robusta 122.576 .48.400 3.3

iii41 iJacaranda aiaosifolia 12 I 33.3331,5 ! 72.510

11>42 iKigeiia africana
4.43 ILaTSonia ineratis 22 I 45.000oL2.Q I
7

44 iLeucaena leucocaohala 20.4004936.5 17.300

45 iMaesoqsis eainii 1. 215323

L. 67348 iMacfaarium tiou 596

47 [Heiia azedarach L. 6345122.7102. 130 369.0 I

48 336volkensii 2.9801

214 I49 i^oringa olaifara 4,673

50 iMefftonia 'nildebranditii 5.7111494. 340 t

51 iParkinsonia aculeaxa 12.50030li. UQ 76.3 I 13. 104

52 ?boeni.x reclinata 253 3.375I I

53 'Piliostigaa thonningii 137 I 7. 2997.520 7.548L32.5 I
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Table 5.1

Weight of 1000 seeds & nmnber of seeds per kg. & ratio of dean seeds

8 a' 3 9 ' 9 2 ■ cc lecteq
sa d/cUSPECIES Mo. of

seedsAg
Weight ofj Mo. of
IQQQ seeds seedsAg

Weight of

IQQQ seedd seeds/Xg
Mo. of

se,

■Adenium obesua 554 i L. 529

72.5 1 13.938 !Acacia abyssinica U. 92557 1

2 aibida 7.35232.0QQ I 127.4 I

3 cadaba U'2 i 7.042

rmgerrardii IQ4.8 i 3.5634 5. 5QQ 3. 547

iTjeiiif era 53.51 15.7 5 i 34 13,5133 ■)

holoicillica Ui 71.4290 I 7,i
7 niiotica 125.7 ! 7.955 142 I0. 760 7.063 1..I

2.;l8 oolyacantha 30.3 i 5.32415.240 52 16,129

l.:i9 I Senegal 119.0 I 115 i3. 406 3. 596

Ifl seyal 38 26■557

tortilis 15.52Q 55.3 18.055 36 I 11.528 3.I

12 I .tanthophloea 23.060 38. 2 I 26.212 32 I 31.613

13 lAcrocarpus flaxinifoliud 25.400 41.3 I 2924,220 I 34.483 3..1
14 iAlbizia anara 99 I 10. 101 I 3..

15 anthelnintica 3.400 I 1.4
IS lebbecic 119 8. 403

17 lAzadirachta Indica l.J

18 iAzanza garckeana 4.755209

19 ;Bahaunea thorngii 145.3 1 123 7.3135.308

20 iBalanites aegyotiaca 3247. 2 I 355 3.404 294 l.J

21 jCaesalpinia decaoeTala 253. 1 ! 275 3. 536 2.J3.420 3.980

22 '.Callitriss robusta 95.000 ! LQ i 100.OOP3. I 123.457

23 ICassia siamea y221 45.45536.240 28. 3 I 35.414

24 4.4311 32.258saectabilis 28.2 I 35.46132,240

25 :Casuarina aguisetifolia 1.2 1 360.215 3 i 400.000 laj269.500

26 iCordia ovalls S.Q9&164

27 iCroton aacroatachyas 52 I 19.231

23 ; 1.325548aegalocaraus 2. 100 459.3 1 2. L73 0..

29 [Daibergia i>eianoxylon i..

30 IDeionix 7.2.793475.0 i 3582.500 2. 105rggia

31 'Diospyros abyssinica 124 1- 3.065

32 fPodonaea viscosa 9 I 111. Ill

33 jPovyalis caffra 3.

34 lEucalyptus camaldulensia 0.5 !2. 162. 152

35 i 16.aacnlata

21;36 panicalata
37 1 tersticomis 3..

38 iFicas nataiensis

L„39 iGmelina arborea

40 ’Grevillea robusta 48.400 3.9 I 122.576

41 iJacaranda aiaosifolia 14^121 33.3331.51 72.510

42 iKigeiia afrieana

43 ILaTsonia Inerais 4.22 I 45.000312. 0 I
2.44 ILeucaena leucoceohala 49 I 20,40056.5 17.300

45 tMaesopsis aainii 1. 215323

48 iMachariua tiou 1.573596
I.47 i^eiia azedarach 1. 5345122.7102. 180 363.0 I

48 volkensil 338 3^2.980

49 iMoringa oieifera 4.573214

50 iMe^tonia hildebranditii 5.7111494. 340 I

51 tParkinsonia acuieata 12.50080U. I2Q 78. 3 I 13. 104

52 ?hoeni.x reclinata 253 3.376

53 'Piliostjgaa thonningii I 137 I 7. 2997,520 L32.5 I 7,546
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Coat' d

9 2 ■ coileccad

seed/cieani
3 9 ■3 8 ’

●fo. orWeight: of,'lo. of Weight: ofj 'io. of . . /-tr
seeds/Xg tnn» seeda seeds/Kg 1000 seeds 3eeds/Xg_

^ I 24i 40. 37Q I

SPECIESMo.

IQ. L !
54 iProsQois juliflora

i. 0 !■^0. 14149. 7 i18.780‘Sesbania granaifloraI 30
II ! 39.091 2. i I9.5 ! 105. 125I 56 59.GOO 1sesban

LJJ32.262 i1 57 30.9 I7.940:Schinu3 tTolIe
^ i 125.000

'Soa-chodea ailoT:ica33
1. 575335 I1. 575I 59 iTamarindtis indica 634. 31.200 i

142.3577157.791 3 . I5. 3 ii 30 iTacotga 3t:ans
1. 399 LQJ715 I3.183 ,313.8 i1. 300 I61 iTerminalia brQtrnnii

1. 0 i2. Q34491.7 !fiientalis
165 I 5.061 i.Q !7. 310L2S.3 [3.080 I53 oninioides

1.0 I

TTTl
n. 23938. 7 IIQ.430 Ii 54 I soinosa

55 iThevetia oer^iyiana
5 ; 200.QQQ

56 iTrsnia orientalis
314I.228 ! IiVicex doniana3 t

111 t 3. QQQ 13. OJI S3 iZiziahus-inauritiana
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1995 WEIGHT OF ONE SEED (EXTRACTED) FOR CHAPTER 5.0

No. Species Wt (gm)
Acacia nilotica1. 0.02

Acacia polyacantha2. 0.01

Acacia Senegal3. 0.02

Acacia tortilis4. 0.01

Albizta anthelmintica5. 0.02

ALhizia amara6. 0.02

Balanites aegyptiaca7. 4.9

8. Berchermia discolor 0.03

Leucaena leucocephala9. 0.01

Tamarindus indica10. 0.09

11. Bombax rhodoghaphalon 0.01

12. Cassia siamea 0.03

Cordia ovalis13. 0.01

Croton megalocarpiis14. 1.1

Delomx data15. 0.03

Delomx regia16. 0.07

Melina arborea17. 0.08

18. Melia volkensii 0.03

19. Melia azadirach 0.03

20. Phoenix reclinata 0.05

Schinus molle21. 0.01

Terminalia brownii22. 0.7

Terminalia purniodes23.

24. Terminalia spinosa
25 Dovyalis caffra 0.01

6.0 PROPAGATION

6.1 Seed sowing itme and schedule

It is very important to study the sowing time of different species so as to reach
plantable size between 30-50cm. The planting time should be known in
different parts of Kenya. In BCitui one of ASAL areas the planting time is early
November but in some occasion planting itme is late October (e.g. 1995) The
study information for planting time should be delivered from nursery

seedling growth year after year. In 1995 the study was carried three months
ahead of planting time until the last day before planting. The study was
combined with that of other years as indicated in table 6.1.1.
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1995 WEIGHT OF ONE SEED (EXTRACTED) FOR CHAPTER 5.0

Wt (gm)No. Species
Acacia nilotica 0.021.

Acacia polyacantha 0.012.

Acacia Senegal 0.023.

Acacia tortilis 0.014.

Albizia anthelmintica 0.025.

0.02Albizia amara6.

4.9Balanites aegyptiaca7.

0.03Berchermia discolor8.

Leucaena leucocephala 0.019.

Tamarindus indica 0.0910.

Bombax rhodoghaphalon 0.0111.

0.03Cassia siamea12.

0.01Cordia ovalis13.

Croton megalocarpus 1.114.

0.03Delonix data15.

0.07Delonix regia16.

0.08Melina arborea17.

Melia volkensii 0.0318.

0.03Melia azadirach19.

0.05Phoenix reclinata20.

0.01Schinus molle21.

0.7Terminalia brownii22.

Terminalia purniodes23.

Terminalia spinosa24.

Dovyalis caffra 0.0125

6.0 PROPAGATION

Seed sowing time and schedule6.1

It is very important to study the sowing time of different species so as to reach
plantabie size between 30-50cm. The planting time should be known in
different parts of Kenya. In Kitui one of ASAL areas the planting time is early
November but in some occasion planting itme is late October (e.g. 1995) The
study information for planting itme should be delivered from nursery
seedling growth year after year. In 1995 the study was carried three months
ahead of planting itme until the last day before planting. The study was
combined with that of other years as indicated in table 6.1.1.
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Table 6.1.1. Appropriate Seed Sowing Time 1989-90-91-95 indices 1989-1990
0-1991 ● - 1995 X

NOjSPECLES NOV. DEC.AUG. SEPT OCT.JUN. JUL.FEB. APR. MAY.JAN. MAR

17[ Acacia abyssinica
u X2 Acacia albida

TJ XAcacia gerrardii3

TJ X4 Acacia holosericea X

TJAcacia hypophylla

Acacia juliflora TJ6

Acacia meiiifera X7

8 Acacia nilotica

9 Acacia plectocarpa 0

AcaciapolyacamHa X10 ● 0 X

Acacia pendulali O

U UAcacia salicina12.

Acacia Senegal13 X 0

Acacia torrilis UX14

Acacia xanthopholea15 0

16 TJAcrocarpus flaxinifolius

Albizia amara17 O

XAlbizia anthelmintica18 O

Albizia lebbeck19 X

20 Azadirachta indica X TJ

Bauhinia thonmngii21 O

TJBaiamtes aegypciaca22 X

23 Bombax rhodognaphalon

CaesaJpinia
decapetala

24

Callitris robusta25

Cassia siamea26 X o

Cassia spectabiiis27 O X

Casuarina equistii'oLia28

Croton megalocarpus X29 U

Cupressus
pyramidalis

30

Dalbergiao

metanoxylon
31 X

Deiooix regia32

33 bovyalis caffra X TJ
34 Eucalyptus camalduiensis X X

Eucalyptus brevifolia

Eucalyptus maculata

35

36

Eucalyptus
paniculata

37 U

Eucalyptus
tereticomis

38

39 Hcus capensis
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Gmelina arborea40

XGrevillea robusta41

XXJacaranda

mimosifolia

Kiselia aincana943

Machanum tipu44

Lawsonia inermis45

U XLeucaena

ileucocephala
46

UMelia azaderach47

Maesopsis eminii
TJ XX49 Melia volkensii

XMarkhamia lutea50
TJNewtonia

hilderbrandtii
51

T5Parkonsoniaaculeaca52

Phoenix reclinata53

ITTProsopis X54

USesbania granditlora55
(7Sesbania sesban56

XTamarindus indica37

U
Tangazate3&

Tecoma sians59
TT~X60 Terminaiia brownii

61 Terminaiia cattapa
XTJTerminaiia mentaiis62

TJ
63 Terminaiia prunoides

UTerminaiia spinosa64
TJ65 Schinus moile

Ziziphus mauritania661
X67 Cordia ovaiis

X
68 Moringa oieifera

X69 Acacia seyal
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Seed Genninatiori Average Days6.2

The average days that different species taJce to germinate depends on
provenances and the storage period. Some species germinate readily if sown
after collection but when stored for some time the period may change..

The study has been compiled from the records held from 1988-1991 and 1995.

The observations made during the period was as under:

During the period 1988-1991 the average days was taken by summing
up the number of seeds that germinate per day and dividing the same
by the number of days the seeds take to complete germination. See
table 6.2 appended.

During the year 1995 the observations were taken from a different

angle. The survey started from the day the first lot in a seed box started
showing up to the time the last lot germinated (showing on top of the
germination media).

(1)

(2)

NB: The word lot here means the number of seeds that has germinated and
Someworthy pricking out.are

provenances gives very poor

germination that are not worthy while the survey. The germination
average days are shown in index 6.2.1.
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1995 Seed germination days Tiva Nuiserv 1995 index 6,2.1

MONTH SOWN

NO. SPECIES 96 8 101I 2 3 7 114 12

1 Faitherbia aibida 4 4

Acacia gerrardii2 3 34 3-50

Acacia holosericea3 4^5 6 4-6

4 Acaciameliifera 3+4 3-4

5 Acacianilodca 4 4-5

6 Acacia poiyacantha 9 3+4 3+4 4 3-9

Acacia Senegal7

8: Acaciatortilis 3+4 3-4

9 Albiziaanthelrointica 3+4 4 3-4

10 Albizialebbeck 7 4 4-7

Azadirachtaindica 1511 178 10 13 8-17

Balanites aegyptiaca12

13 Berchermia discolor 0 9 9 9 9

Cassia siamea14 10 5 6 5-10

15 Cassia spectabilis 3-770

16 Cordia ovalis 16 13-1613

Croton megalocarpus17 8 8-1311 13

18 Dalbergia melonoxylon 6+7 6-98+9 8 9 7

19 Dovyaiis caffra 10 15: 10-15

20 Eucalyptus camaldulensis 66 6

Grevillea robusta 14-1921 19 1514

■j+T+nr 7-1322 Jacaranda mimosifolia 8+9 9 9+13

23 Leucaenaieucocephala
24 Markhamiaiutea

6-1425 Melia volkensii 6 80 11 0 8 714

4-626 Prosopis juliflora 6 54 4

6-13Tamarindus indica27 10 7,8 6 11+13

4-1228 Terminalia brownii 4-6 7,9 12+8

1229 Temunaliamentaly 12

31-i



1995 Seed germination days Tiva Nuxserv 1995 index 6.2.1

MONTH SOWN

NO. SPECIES 9 iO8 116 1 121 2' 3 4

1 Faitherbia albida 4 4

Acacia gerrardii2 3 34 3-5

3 Acacia holosericea 4+5 6 4-6

4 Acaciamellifera 3+4 3-4

5 Acacianilocica 5 4-54

6 Acacia poly acantha 9 3+4 3+4 3-94

T Acacia sene gal
Acaciatortilis 3^8 3+4

3-49 Albiziaanthelmintica 3+4 4

10 Albizialebbeck 7 4

1517 8-1711 Azadirachtaindica 8 1310

Balanites aegypdaca12

9 913 Berchermia discolor 0 9

5-10Cassia siamea 10 5 614 0

3-7Cassia spectabilis
-*>

715

13-16Cordia ovalis 13 1616

8-13Croton megalocarpas 8 1317 11

6-98+9 8 9 718 Dalbergia melonoxylon 6+7

1519 Dovyalis caffra 10 10-15

6 620 Eucalyptus camaldulensis
14-19Grevillea robusta 14 19 1521

7-13Jacaranda mimosifolia 8+9 922 ■9+13

23 Leucaenaleucocephala
5Markhamialutea24 r>

6-146 88 725 Meliavolkensii 0: 14 11 0

6 526 Prosopis juiiflora 4 4

6-136107,8
u+13

27 Tamarindus indica

4-124-6 7,928 Terminalia brownii 12+8

121229 Tenninaiia mentaly
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Table 6.2.2
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Ho.-I . SPECIES cXTRiCTIOS PRETREA'rtEHT! ?E!GaTP8LHQLQGY OATS OF .

GERMIXATTQH

PHOTO

Li Aaenm« aoeaua

Acacia ^OTssiMca
X «

X X X

lit) Ida

I i lur-tcnl iforais ir

3 caaaoa
X

I 3 terrardii

:ial,Qiciliea

X X X

7
X X

arogpOYila

; i lora

I 10 ■earns!1

■ et I ifera

I

ll
X

iQtica!, L X K K

L3 gqiTacantha X c

! L4 ^enduia

oiectocarpar'5 X I

I IS Ignunoicarqa

salicina

X

i [1 >
I

senega! « X «

.> 19 ! stenoDfly I La X t

1 :q : seya! X X

tortllis X X z
1

toraiasa X

I 23 : ^uTtlaa X

1 :< lantaooBloea i

15 AcrocarpoB ?laiini-jQl.iua

X X

1X X X

1 ZS 'Albiria a»ara X X X X X (

I Z7 ant&eixtntica X X

:g > lebbect I X

I 23 'Aaaairacata indica

'Azanza garcteana

I 31 Banacnea tBomgii
I 3Z 'Bo»bax raodocnanna I nn

' 33

X X

20
X

j X X X

X t

Balanites aegrotiaca

Boscia auntastifaIia
IX X

Lii
I 35 Caesaloinia tecanriar.n *
138		\ decapetala i X X <

I 37 Cailitris roousta X

Camca oaoaTa

I 39 Cassia siaaea

1 33

X

I 40 : coectaoi1 is i c X

n Casuar-.na egaisetiTolia I X X X X X

iZCordia oval is X

A3 Croton «aerostacnygs

■egalocaraus

I X

U K X X X

Aa Cuoressos lasitaniea I
I

16 aTraavaalis

! A7 DaLbergia »eianaxvian

I A3 Beionii regia
I A9 Oiosorros aoTSsiniea

X

X ( X

X
X X

X

aO 'Oodonaea vtscosa I
X

LLL Dovyalis caf^ra X
X

i 52 crytnnna aoTSSiruca :

Eacalyptas caxaloaUnsia
Gitriodora I

brevlfoUa

X X X X X

I aA
\ ●
23

X

2Q xaculsca X X

{ s7 oanicuiara «
X

\ ia : wgreticornis i X

I 33 ric:is ●xaealenais
i 50 ● caoensis

LjI Gaeiina srqorea X X

i SZ Greyiiiea raousta

I S3 Jacaranda ■;mogiAoIia

X X f
X f

X X X

i A iigeiia i^ricana
La^sania

X X

3 nemts X X

L30 Leucaena leucocaoaaia

i_J^ Hacaariaw uiou
^aesoosis emmi i
^ansifara

L*C j<ei la i^eaarscn

K
%

J

> X

ndica

X
X XI

● u v’Q ikensi L

'_il ^i^oringa stenooetala

X X

● T3 aleifera
^ -4 ■Hevtonia ai Iceorandi 11 i

Parsinsor.ia iculeata '
5 PhUenix reeXinata ;

Piliostigaa ‘.nonningii '

^rosaois julif'.ara

C

X X I

X

:?

X

*9 1*5: G: ua ^ua ;ava
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u. AdeniUB aoesuB cX

Acacia ^OTSSirvica XX

M altuaa X

auricalifor^is1 <

caaaoa3

I s .^errardi i X XX

Q aoloiciltea < C

! 1 ay^ooaY L la X

I 9 juiltLara >

I lO ♦ learr^si t

ll <elliieri f X«

ailotica eX

00 LTacanttia X X«

[TT^ aentlula XX

I 15 aleetocarpa t

[ L& gminoicaroa 1

; IT , saiicina

;a ■ Senegal XX

t 19 stenopo? I la X p

seTalI :q : X

I :i ^ tortilLs X XXX

aoriloaa X p

i 23 :unlaa

I U lantBopaloea XX

I 25 'Acrocarpaa flaxini'kOlma X XX p

I IS -AibyLia a»ara X X p

I 27 antaelxintica XX X

:a ‘ lefabect ! Xp

I 29 'A^aoiraca-ca indiea X

I 20 ’Xzanza garcteana X

I 31 Banaonea taomgii Xp

22 Boxbax raooognaoaalon
' 23 Ba lanites aeimitiaca X X

I 34 Boscia aungcsdifoLia
1

I 35 Gaesaloinia cecaptiata (

I 36 deeapeta'la X

1
I 17 Cal litris roousta

I 28 Camca oapaya

I 29 Cassia siaxea

I 40 : soecaaoil].3 X XX

u Caauar’.na »qpisetitOlia I XX

' 12 Gardia aval is X

Croton xacrostacaYcs! 13 I X

megaiocarauau X XX X X

I <3 Capritssus loaitanica 1

iS i 37ra»iaal.is X

I 17 ■Balbergia lelanoxylon

Seionii regia

X

I 18 X X

I 19 Biospyros aoTSsinica I X

50 Bodonaea Tiscosa p

! il DoT?aiis caf~?ra X X X

i 52 Erytnruxa aoyesiaiea

i 53 Eaealyptas eaaalaulenstg X X X X X

I 31 : citnadora I X

OrevifoUa; 33 < X

I 5a *aculaia X X

\ il ■ oanicuiaxa X

I ad : ter^tiGornls 1 s

i 53 ricas
i iO ' Xcaoensis

Gaeiina aroorea X

t
i SI Grg^tliea roousta j X X X X {

i

( S3 ^iacaranda tiaosifolla ! X X XX

! S4 ILselia 3,fricana X X

X X3 z Xuawsonia menus

Leucaena leucocepaaia[ S5 ●c
J

n ^acaariaa tiou

L36 >iaesoosis

XX I

\X

' 59 Mansifera »,ndica X

●- :c i<elia iZBtiaracrt XX X I

● n ●●Q liens i.i X

2 ilorir.ga stenooetala

3 leifera

' -1 ■Hextani.a di 1 ceorandi11 i
^aninsoraa aculeata XX

p
5 ?hLeni:i rscUnata X

' ?illostigaa tnonnirtgiL

3 ^rosoois ;uU71ora
9 p'sic.aa tua lava
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s1 i ^aaicaaaar'.aous

' 16 Tecama sxans
£ STar»ir.aL'-a ira»nnii

X XtattapaS

«entalis X
I 59

aniniocdes; 1C
Xn I Xspinosa

Thevetia aeravtana X
i n

13 Tlouana '.’.pu X

Tr’.cai t la rptaI H

Traaa ar’.entalis X35

I 16 Yltet loniana I X

1 17 ZiliPBoa laurltiana X X

i la lyaigua cuaxnii

X.3. : c rUi.3 <art stio«s Slie aaeciea leatLonetl La Shis suide ^qoI; ibica liaTc aeea

ezTracaed.arecrcaaed.t«lsaed.takes abozas.and also days if jceraiaaziaa.
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